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On behalf of Mae Fah Luang University, | would
like to welcome all participants to Mae Fah Luang
University and to the 2nd International Conference in
Integrative Medicine 2022: Integrative Medicine: Trusted
Care.

The year, 2022, is very special to Mae Fah Luang
University (MFU) marking the 24th anniversary of our
establishment. Since 1998, MFU has committed itself to
follow Her Royal Highness Princess Srinagarindra’s
aspirations in nurturing nature and developing people for
national and regional development.

For 24 years, MFU has put its effort into being a
leading university in the Greater Mekong Subregion
(GMS) and expanding to ASEAN with international

: recognition. We have produced quality graduates and
impactful research that responds to society's needs and creates impacts in many sectors of the
country. Moreover, we have offered several high-quality academic programs in the field of
integrative medicine including Applied Thai Traditional Medicine, Traditional Chinese Medicine,
and Physical Therapy. Our programs are designed to meet the international standards to ensure
that our knowledge and innovations will be able to share with the world.

From the number of participants gathered here today and the number of papers submitted
for the conference, | am confident that this conference will contribute to the future collaboration
in all fields of integrative medicine and to the network of healthcare professionals from different
parts of the world.

In this regard, | also would like to thank you all of the conference participants for your
contributions to this event.

Finally, I sincerely hope that all the participants will benefit from the academic and
practical experience sharing at this conference and wish this conference a complete success.

Sincerely Yours,
Assoc. Prof. Dr. Chayaporn Wattanasiri
President of Mae Fah Luang University
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Conference Chair’s Welco

Integrative Medicine is not a new name in the field of
medical work. It is a term that describes the use of other forms
of medicinal practice in combination with modern medicine to
treat diseases, prevent diseases and also improve or rehabilitate
patients back to good health. Nowadays, both healthcare
practitioners and patients are getting more interested in the

efficacy and what integrative medicine can offer. Herbal

medicine and Traditional medicine are practices that everyone
is familiar with and are willing to try it out. Although they are

well known in many parts of the world, many aspects of them

still lack a better understanding from a scientific aspect.

For these reasons the School of Integrative Medicine, Mae Fah Luang University, Thailand,
is committed to preserve and improve these fields of practice in both producing graduates with
good competency and high-quality research. The International Conference on Integrative Medicine
2022 or ICIM is the 2nd ICIM that the school has held. We have seen a greater perception from
the general public along with many success cases, our patients have called us “trusted care”. |
believe that this conference will be a great platform for healthcare professionals and scientists in
this field of work to come and connect with each other. Moreover, participants who participate in
this conference would get a clearer view and get to update on the new techniques and knowledge
in the field of integrative medicine. So, | hope all participants will receive new knowledge, make

new friends, and hope this conference succeeds in all of its objectives.

Dr.Sulakkana Noiprasert, M.D.
Chairperson of the International Conference on Integrative Medicine 2022



ICIM2022
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MAE FAH LUANG UNIVERSI ‘

Mae Fah Luang University (MFU) was established as an
autonomous public university, under the Royal Charter, in 1998,
with generous support from the Royal Thai Government. The
University was established to meet the needs of people in the north
of Thailand, and to commemorate the gracious contributions of the

King's Mother, Her Royal Highness Princess Srinagarindra,

lovingly known to her subjects as "Mae Fah Luang." From its
inaugural class of 64 students in 1998, MFU has become Thailand's fastest growing post-secondary
institution with an enrollment of just under 15,000 students. After little over a decade of operation,
MFU is already well known for its high-quality teaching, research, and service to the people of the
north, as well as Thailand.

MFU’s campus consists of a large complex of modern, state-of-the-art buildings, spanning
more than 800 hectares. The campus is located in a spectacular setting of mountains and trees, an
environment conducive to teaching and learning in a clean, inviting setting. As both a regional and
national university, MFU provides high-quality education services and resources for the
neighboring countries of the Greater Mekhong Sub-region (GMS), and reaches out to all of
Southeast Asia.

MFU's philosophy is to "restore forests and develop people™ and declared has goals of
"New Different Better Together". Our vision is to a leading university in ASEAN with
international recognition. We will produce quality human resources and develop excellence in

academics, research, and innovations for the society under disruptions to achieve the Sustainable

Development Goals in accordance with Thailand’s development.




lc | M 2"|nternational Conference on Integrative Medicine 2022

2022 Integrative Medicine: Trusted Care

20-21July 2022  Mae Fah Luang University, Chiang Rai, Thailand

S

School of Integrative Medicin,

The School of Integrative Medicine separated from the School
of Health Science on the 1% of June 2019 and established the 15th
School of Mae Fah Luang University under the name of “School of
Integrative Medicine”. The school aims to provide academic and

professional excellence in the field of integrated medicine with

international standards and to promote health care through traditional

medical care and a wide range of therapies.

At the present, the school of Integrative Medicine offers 3 Bachelor’s programs, Bachelor
of Physical Therapy, Applied Thai Traditional Medicine, and Traditional Chinese Medicine.
Moreover, the School is in the planning stage to offer the additional postgraduate program in

Master of Integrative Medicine and Master of Physical Therapy.
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Luang University, Chiang Rai, Thailand
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Department of Physical Therapy, School of Integrative Medicine, Mae Fah Luang University,
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Department of Applied Thai Traditional Medicine, School of Integrative Medicine, Mae Fah
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9. Dr. Aunyachulee Ganogpichayagrai
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Virtual Conference at Mae Fah Luang University: Schedule (Thailand time, UTC +7)

:
20t July 2022 f

08.30-09.00 Registration

09.00-09.25 Opening Ceremony
Overview of ICIM 2022
by Dr. Sulukkana Noiprasert
Chairperson of ICIM 2022
Opening Speech
by Assoc. Prof. Dr. Chayaporn Wattanasiri
President of Mae Fah Luang University
09.25-09.30 Taking picture session
09.30-10.30 Plenary Lecture 1
Topic: Application of Liquid Biopsy, Life Cell Imaging and Plasma
Proteins Electrophoresis in Natural Medicine: Identify Causes
and Assess the Treatment Outcome of Siamois® polyphenols

Keynote Speaker: Prof. Dr. Samlee Mankhetkorn
10.30-10.45 Coffee Break
10.45-11.15 Plenary Lecture 2
Topic: Somatic Pain and the Role for Acupuncture -
an Australian Example of Strategic Research

Keynote Speaker: Assoc. Prof. Dr. Christopher Zaslawski

11.15-12.00 Oral Presentation
12.00—-13.00 Lunch Break|
13.00-13.30 Plenary Lecture 3

Topic: Acupuncture in Primary care

Keynote Speaker: Prof. Dr. Wei Li Xin

10
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13.30-13.40 Plenary Lecture 4

Topic: Risk Assessment, Medication Safety and Scientific
Supervision of Traditional Chinese Medicines Containing
Aristolochic Acids—Different Types of Aristolochic Acids
Have Different Toxicities, and the Detection and Control of
Aristolochic Acids | and Il Are Critical

Keynote Speaker: Prof. Dr. Liang Ai Hua

13.40-16.00 Oral Presentation

16.00-17.15 e-Poster Presentation
215 July 2022

08.00 - 08.30 Registration

08.30-10.30 Plenary Lecture 5

Topic: Nuad Thai (Thai massage) for Relieving Office Syndrome
in the Digital Generation

Keynote Speaker: Assoc. Prof. Dr. Wichai Euangpinichpong

10.30-10.45 Coffee Break
10.45-12.00 Oral Presentation
12.00-13.00 Lunch Break|
13.00-14.30 Plenary Lecture 6

Topic: Can Good Gut Health Prevent Diseases
Keynote Speaker: Dr. Johannes Wessolly
14.30-15.30 Plenary Lecture 7
Topic: The role of Thai-based Herbal Medicine in COVID-19
Management
Keynote Speaker: Asst. Prof. Dr. Rawiwan Charoensup
15.30-16.30 Oral Presentation

16.30-17.00 Award Announcement and Closing Ceremony

11
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Schedule (Thailand time, UTC +7) for Oral presentation

20 July 2022 Virtual Conference at Mae Fah Luang University

Section| Room | Time 225 Presenter's name Title

11.15- 6 Miss. Wachiraporn Analysis of the clinical therapeutic effect of Professor Wang Yue on 42 cases of
11.30 Padungkiettiwong Sjogren's syndrome overlaps with Hashimoto's thyroiditis

1-chinese [11.30- 84 Mr. Jia Wei Chin Traditional Chinese Medicine in treating depression

language |11.45
11.45- 28 Dr. Nakornsub The history and development of TCM ointment therapy
12.00 Lawcharoen
11.15- 61 Miss. Raksuda Taniguchi | Clinical research on the treatment of hyperthyroidism with Chaihu Guizhi Longu

J-chinese [11.30 Muli Decoction

! language |11.30- 56 Mr. Pitchayut Research advance of lumbar disc herniation treated by special type of
11.45 Chambumrung acupuncture
11.15- 78 Dr. Ampha Pumpho Impact of scoliosis on gait characteristics: a case study of a child with spastic
11.30 diplegic cerebral palsy
3-Eng 11.30- 92 Miss. Supapon Immediate effect of Thai massage on calf muscle flexibility and postural sway in

language |11.45 Kaewsanmung overweight children: pilot study
11.45- 49 Dr. Kitiyawadee Srisim Relationship between balance ability and ankle function in diabetes mellitus
12.00 patients with peripheral neuropathy (DMPN)
13.55- 10 Miss. Panitha Boonma The Effectiveness of Thai Traditional Massage in Improving Constipation at
14.10 Institute of Thai-Chinese Traditional Medicine Hospital, Mae Fah Luang

2 1-Eng University.

language 14.10- 97 Miss. Vassana The Effect of Court-Type Thai Traditional Massage on Delayed-Onset Muscle

14.25 charoonsrisawad Soreness in The Biceps Brachii Muscle After Resistance Exercise

12
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Schedule (Thailand time, UTC +7) for Oral presentation

20" July 2022 Virtual Conference at Mae Fah Luang University

. . OCS )
Section| Room Time o Presenter's name Title
14.25- 36 Mr. Pornnarez Surface Anatomical Positioning of the 2nd and 3rd Shoulder Signal Points of
14.40 Thaweekhotr Court-type Thai Massage in Male Humans
14.40- 79 Miss. Tanyarath Effect of aromatic medicine (YA HOM TEP PRA CHIT) on patient with hypertension
14.55 Tapcompill
14.55- 88 Mr. Sirikool klumkool The Effectiveness of Thai Massage on the range of motion and muscular strength
15.10 of the arm in collegiate basketball players, Mae Fah Luang University
15.10- 89 Mrs. Panada Effect of Court-Type Thai Traditional Massage Versus Cassia alata Linn.
15.25 Ramphaiboon Treatment on Chronic Constipation: A Randomized Controlled Trial
15.25- 94 Miss. Parichart Hongsing | A systematic review of randomized controlled trial on efficacy of Centella Asiatica
15.40 for wound healing
15.40- 99 Mr. Thanach Kanokthet | Effect of a pain management Combined with Mahajak oil medicine program in
15.55 elderly with osteoarthritis: A Case study of Thay Nam Health Promoting Hospital,
Pho Thale District, Phichit Province

13.55- 5 Dr. Song Yufan Application of tonifying kidney, invigorating Qi and promoting blood circulation in
14.10 common gynecological diseases
14.10- 66 Miss. Wang Yuanwang Research on Operation Method of Tuina Treatment of Constipation in Children
14.25 Based on Data Mining Technology

2-chinese |14.25- 103 | Miss. YU jia Clinical Observation of Magui Wenbi Granules in the Treatment of Rheumatoid

language |14.40 Arthritis and Its Effect on IL-23 / IL-17 Axis
14.40- 100 Mr. Sin Khee Ho Discussion on the Application of Pharmacological Theory of Traditional Chinese
14.55 Medicine in the Treatment of the Covid 19 Cases
14.55- 107 Mr. Zhu Xinyu Study of Acupuncture Improving Oocytes Quality of Poor Ovarian Responders in
15.10 IVF
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13.55- 3 Prof. Dr. Dirk Moller The effect of muscle fatigue on activation patterns of the biceps femoris

14.10 and semitendinosus muscles in soccer

14.10- 83 Miss. Chanyawat Content validity of Thai version screening tool for cervical spine instability

14.25 Rueangsri

14.25- 25 Miss. Benjamaporn Relationship between predisposing factors and risk of work-related

14.40 Hancharoenkul musculoskeletal strain among poultry slaughterhouse workers — A cross sectional
study

14.40- 27 Miss. Wilawan Chaiut Relationship between the 2- and 6- Minute Walk Test in Healthy Children

3-Eng 14.55
language |14.55- 24 Miss. Yadanuch Measuring movements 24 hours per day in older persons living in a nursing

15.10 Boonyaratana home - a pilot study

15.10- 21 Prof. Dr. Nikolaus Occurrence of musculoskeletal health complaints and corresponding risk factors

15.25 Ballenberger among music students and non-music students — results from a prospective
cohort study

15.25- 65 Miss. Nichapa Effects of modified-OTAGO on body composition in older adults during COVID-19

15.40 Khumpaneid outbreak: A preliminary study

15.40- 101 Dr. Petcharat Prevalence and Associated Factors of Forward Head Posture among Physical

15.55 Keawdaungdee Therapy Students
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Section| Room | Time o Presenter's name Title
10.45- 64 Dr. Nawatpong Chairat | A pilot study of chemical composition and major compounds of conservation plant:
11.00 a case study of Ma-kwan from Doi Phu Kha, Nan Province
11.00- 16 Miss. Ajchamon Knowledge, Awareness, and Practice Regarding Pesticide Exposure and Health
11.15 Thammachai Symptoms among Farmers
11.15- 110 | Dr. Sujittra The effect of combined the pursed lips and lower costal breathing exercise and chest
1-Eng 11.30 Klauyhomthong mobilization program on lung volume and dyspnea in patients with chronic
language obstructive pulmonary disease after acute exacerbations (AECOPD) and
hospitalization
11.30- 51 Mr. Ritichai Pimpa Development of Alcohol Behavioral Assessment Tool for Hill Tribe Adolescents
11.45
11.45- 105 | Dr. Supannikar Correlation between perceived severity of COVID-19 and self-protective behavior
12.00 Yingyongsaksri during COVID-19 pandemic in Chiang Rai smokers
1 10.45- 8 Mr. Jirapak Proliferation and Survival Enhancing Effect of Pinocembrin on Immortal Human
11.00 Ruttanapattanakul Epidermal Cells
11.00- 26 Mr. Phatarawat The anti-cancer effects of oxyresveratrol on ovarian cancer cell lines via negative
11.15 Thaklaewphan regulation of AKT activation status
2-Eng 11.15- 98 Miss. Kanyaphat Effects of extraction solvent on red pigment, phenolic compounds, and antioxidant
language [11.30 Apiwongsrichai capacity of red mold rice extracts
11.30- 87 Miss. Khin Thapyay The Effectiveness of 5% White Tea (Camellia sinensis) Cream for Periorbital Wrinkle
11.45 Phyu Reduction
11.45- 96 Miss. Nichaphat Metadata and the fatty acids content in Thai shrimp paste
12.00 Wisetchonlathan
3-Eng 10.45- 72 Dr. Patcharawan Discriminative Ability of the 7th Cervical Vertebral Wall Distance for hyperkyphois
language [11.00 Suwannarat measurement
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Section| Room | Time o Presenter's name Title
11.00- 55 Dr. Chatchada Comparison of executive function in male puberty and andropause
11.15 Sutalangka
11.15- 54 Miss. Janya The immediate effects of star excursion balance training on balance and walking
11.30 Chuadthong ability in healthy elderly people: A randomized controlled trial
11.30- 69 Dr. Ekalak The effect of Kinesio taping on back muscle endurance, lower back flexibility and
11.45 Sitthipornvorakul balance in sedentary young adult
11.45- 104 | Miss. Watjanarat Comparison Physiological Effect and Comfortable Sensation between Wearing Surgical
12.00 Panwong Face Mask and Muslin Face Mask during Exercise in Healthy Subject: A Pilot Study
15.30- 39 Mr. Napongpakorn Prevalence and unit cost of abnormalities detected in abdominal sonography among
15.45 Chumsri soldiers
1-Eng 15.45- 47 Dr. Amornsak Poum Factors Affecting to Breast Cancer Screening for Breast Self-examination among

language [16.00 Women in Phitsanuloke Province
16.00- 41 Miss. Supaporn Effect of Thai herbal recipes on the immune system in streptozotocin-induced diabetic
16.15 Intatham retired breeder mice
15.30- 68 Miss. Amisa Laprom Molecular characterization of the full-length bipartite begomovirus causing pepper

2 15.45 yellow leaf curl disease, a common cause of crop damage in northeast and central
2-Eng Thailand

language 15.45- 34 Dr.Aunyachulee Antimicrobial activities of Streblus asper leaves extract in Thailand
16.00 Ganogpichayagrai
15.30- 23 Shihui Zheng Therapy of strengthening spleen and Nourishing Kidney Massage in the Treatment of

3-chinese |15.45 Global Developmental Delay

language |15.45- 22 Aihua Liang Risk assessment, safe medication and scientific supervision of traditional Chinese
16.00 medicines containing aristolochic acids
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16.00- 48 Zhangsimei Study on the mechanism of exercise therapy in promoting neural stem cell
16.15 mobilization after stroke
16.15- 95 Zhang Shouyao Comprehensive therapy based on pediatric tuina in the treatment of Idiopathic
16.30 Thrombocytopenic Purpura: A case report
16.30- 106 | Zhou Li Effects of electroacupuncture on FUNdC1-LC3 signaling pathway in rats cerebral
16.45 ischemia-reperfusion injury
16.45- 50 Miss. Sinee Case Report: Treating Atopic Dermatitis with Si-Wu-Xiao-Feng Decoction
17.00 Tantasatityanon in combination with Topical Huang Qin Cream
17.00- 108 | Yin Mengxin Research progress on osteogenic differentiation of bone marrow mesenchymal stem
17.15 cells induced by Traditional Chinese medicine monomer
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Number No Track| Time Presenter's name Title

1 20 | APM |16.15- Dr. Warangkhana Klajing | Therapeutic Efficacy of Knee Acupuncture added Sanyinjiao (SP6) point for Pain
16.18 Reduction in Knee Osteoarthritis Patients

2 58 | APM |16.18- Miss. Pornfah Data analysis of acupoints selection in acupuncture treatment for post-stroke
16.21 Ananpaisarn depression based on Traditional Chinese Medicine Inheritance Support System

(TCMISS)

3 13 | CMD |16.21- Assoc Prof. Somrudee Linalool exerted a neuroprotective activity against corticosterone-induced apotosis of
16.24 Saiyudthong PC12 cells

4 18 EPH |16.24- Miss. Kanyarat Peng- Anti-inflammatory effect of folk remedies for hemorrhoids treatment
16.27 ngummuang

5 37 EPH |16.27- Dr. Yothin Teethaisong Anti-biofilm potential of Boesenbergia rotunda L. extract and synergy with cloxacillin
16.30 on biofilms of B-lactam-resistant Staphylococcus aureus

6 93 EPH |16.30- Miss. Namphung The protective effect of Ayurved Siriraj Wattana on chronic cerebral hypoperfusion
16.33 Thongta induced by bilateral common carotid artery ligation

7 53 | HMN [16.33- Miss. Nongnapat The Effects of Orange, Sweet Basil, and Dok Mok Essential Oils Inhalation on
16.36 Leelasithorn Emotional State and Autonomic Nervous System

8 74 IM |16.36- Asst.Prof.Dr. Narunan Psychological effects of nail color
16.39 Wuttisin

9 30 IM [16.39- Miss. Natchanun Role of intravenous glutathione and high-dose vitamin C in adult acute lymphoblastic
16.42 Phunthanateerakul leukemia adjunctive therapy

10 85 IM 16.42- Mr. Pattarapol A comparative study for clinical efficacy and safety between a combination of
16.45 Techasuwanna fractional radiofrequency and microneedling with fractional radiofrequency alone in

the treatment of striae distensae

11 73 IM  [16.45- Miss. Thanchanok The protective effects of marine microalgae extract on skin cells-inducted sun ray

16.48 Muangman
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12 80 IM |16.48- Dr. Haruthai Petviset Development of Problem Solving by Project-Based Learning in Physical Therapy
16.51 Student, Mae Fah Lung University

13 62 PHP [16.51- Mr. Chiramet Ultrasonic assisted extraction enhanced total phenolic and antioxidant activities from
16.54 Auranwiwat Aegle marmelos (L.) Corr. extract

14 52 RMT |16.54- Miss. Ploypailin Namkorn | The effect of external-focused attention using the prototype model of SCF innovation
16.57 (Speedy Colors Fitting) on postural control in healthy young adults

15 7 TMD |16.57- Mr. Sitthichock A cross-sectional survey of Traditional Chinese Medicine constitution in Thailand's
17.00 vadphimai Type 2 diabetic population

16 102 | TMD |17.00- Dr. Witayapan Antiglycation, a-glucosidase, and a-amylase inhibitory activity of guava leaf hydrosol
17.03 Nantitanon

17 86 | TMD |17.03- Mr. Jia Wei Chin Effectiveness of Huangqi Guizhi Wuwu decoction on adult diabetic neuropathic:
17.06 a systematic review and meta-analysis

18 49 IM [17.06- Miss. Peeranan Research progress in the prevention and treatment of osteoporosis with exercise
17.09 Pattanamongkol therapy

19 111 | TMD |17.09- Miss. Chuleekorn The herbal medicine of Vernonia cinerea. tea Comparing the Effectiveness of Herbal
17-12 Kwanchainon Medicine with Placebo to anti - cigarette smoking. U-Thong Hospital,

Suphanburi, THAILAND
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Application of Cell-based Liquid Biopsy, Life
Cell Imaging and Plasma Proteins
Electrophoresis in Natural Medicine: Identify
Causes and Assess the Treatment Outcome of
Siamois® Polyphenols

Prof. Dr. Samlee Mankhetkorn
Cancer Research and Treatment
Center Co., LTD.

234 M 4 Pameang Subdistrict, Doi
Saket District, Chiang Mai Province
50220 Thailand

E-mail:
mankhetkornsamlee48@gmail.com

ABSTRACT

This is the first demonstration of bridging the gap of
natural medicine and the interlocking of cells as body's basic
building blocks and microenvironments. It is the reason why
the natural medicine deals with the concepts that build on the
extraordinary ability of body to heal itself. Today's such kind
of the interlocking of cells and microenvironments can clearly
show by using cell-based liquid biopsy for ex-vivo monitoring
the behavior of cells, while the proposed mechanisms were
studied by gel electrophoresis of plasma protein. Moreover, the
correlation of cell behavior in ex-vivo and in human body
conditions can clearly demonstrated by using life cell and
infrared thermal imaging, respectively. The concepts of cell-
based liquid biopsy, secret-omics in plasma and infrared
thermal imaging was applied in order to identify and assess
treatment outcome of Siamois® polyphenols was realized in
the SCL medical clinic in cooperation with the cancer research
and treatment center as evidence based in natural medicine for
almost 10 years. Where 100,000 investigations were performed
for 9,000 participants. In this talk, some testimonial studies of
both symptomatic and asymptomatic on health status will be
discussed. We thus propose here for the first time that the
application of these methodologies can answer to (a) how to
visualize and determine the perfect conditions and (b) how to
adjust or break down the limiting steps that influence on the
repair and regeneration processes of tissues.
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Somatic Pain and the Role for Acupuncture -
an Australian Example of Strategic Research

Assoc. Prof.

Dr. Christopher Zaslawski
University of Technology,
Sydney, Australia

E-mail:
Chris.Zaslawski@uts.edu.au

ABSTRACT

Support for acupuncture - NICE report

The NICE (National Institute for Health and Care
Excellence) recommendations for chronic pain were
published in April 2021) confirming the role
acupuncture has as one of three evidence supported
therapies for the treatment of chronic pain.

The report, titled “Chronic pain (primary and
secondary) in over 16s: assessment of all chronic pain
and management of chronic primary pain” reported that
many studies (27 in total) showed that acupuncture
reduced pain and improved quality of life in the short
term (up to 3 months) compared with usual care or
sham acupuncture.

The committee agreed that “there was a large evidence
base showing acupuncture to be clinically effective in
the short term (3 months).”

Series of studies for acute (experimental) and chronic pain
studies (RCTys)

Several studies have been conducted at the University
of Technology (UTS) Acupuncture research group over
the last 20 years looking at the modulation of pain using
pressure pain threshold as a pain challenger.

LI 4 (Hegu) (study 1, 2003)

LI 4 (Hegu) with L1 11 (Quchi) (study 2, 2008)

LI 4 with electroacupuncture (study 3, unpublished)

LI 11 (Quchi) and LI 10 (Shousanli) for tennis elbow
(study 4, 2020) - two pilot studies (Australia and
China), systematic review, published protocol.
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PPT studies (studies 1-3) - acute
experimental pain
= Used a pain challenger (Pressure Pain
Threshold) called an algometer which
measured pressure
= Measured PPT at sites across the
body in healthy humans
= Timeline of measurement and
intervention procedures

Study 1 - Four needling interventions 4

1. Deep needling of LI4 with
manipulation Ll4m+ D (TCM
needling)

2. Deep needling of a non-acupoint with
manipulation NAPm+ D (sham
control)

3. Deep needling of a non-acupoint
(NAP)without manipulation NAPm-
D (sham control)

4. Inactive Laser (placebo)

Summary
Within treatment (significant increase from
baseline)
= Ll4m* D: significant increase at 10
sites
= NAPmM" D: significant increase at 5
sites
= NAPm- D: significant increase at 1
site
= |nactive Laser: no significant

increases observed

= Needling LI4 with manipulation
produced mean increases that were
statistically significantly greater than
those for the other interventions with
one  exception: needling the
nonacupoint with manipulation was
as effective as needling LI14 with
manipulation at one measurement site
only.

Mae Fah Luang University, Chiang Rai, Thailand

Study 2- LI 4 (hegu) and LI 11 (Qu chi) 2

The same manual acupuncture
techniques were applied to four
interventions of:

1) Ll4(hegu) unilaterally;

2) LI4 bilaterally (hegu x 2);

3) LI 11 (quchi) unilaterally;

4) LI4 in conjunction with LI11, both

unilaterally (L14 + LI 11).

Following all four interventions,
statistically significant increases in mean
PPT were observed.

These occurred at
* nine measurement sites following the
LI4 intervention either unilaterally or

bilaterally;

* six measurement sites for LI11

intervention;

» five measurement sites following the

combined LI11 and LI4 intervention.

These increases were significantly
greater for the bilateral L14 intervention than
the unilateral LI4 intervention at only two
measurement sites.

Study 3 (unpublished)

Aim - to compare the effects of manual
acupuncture, electroacupuncture and TENS
to acupoint LI4 on regional pressure pain
thresholds.

It was a randomized and dual-blinded
(subject and assessor) study involving 24
healthy volunteers.

The three interventions were

1) TENSto LI4, TENS

2) Electroacupuncture to L14 and

3) Manual Acupuncture to LI4.

Outcome measures - Pressure pain
threshold (PPT) was measured before and
after each intervention at ten sites (seven
acupoints and three nonacupoint) across the
body. In addition, subjects rated on a visual
analogue scale (VAS) their subjective levels
of pain, intervention sensation and tension
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experienced during, and anxiety prior to, the
intervention.

All three interventions elicited
significant statistical increases in
regional PPT.

The effects were generalized across
the body. The TENS intervention was
the least effective and
electroacupuncture was the most
effective.

The effects on regional PPT
following manual acupuncture were
consistent with previous studies.

Tennis Elbow Acupuncture-International
Study-China, Hong Kong, Australia, and
Italy (TEA-IS-CHAI) B

An example of an international

collaborative RCT project with five partners

Chinese Medicine Team, UTS
Changchun University of TCM,
China -School of Chinese Medicine,
Hong Kong Baptist University, Hong
Kong

Istituto Paracelso, Italy

World Federation of Acupuncture
and Moxibustion Societies (WFAS),
China

Utilised several acupoints we had
evaluated previously especially L1 11

(Quchi)

Lateral elbow pain (tennis elbow) is a

painful condition that is associated with the

degeneration in

the area of common

extensors tendon of the forearm.

Tennis elbow study

This study was an international,
prospective, multi-center,
randomized, controlled, clinical trial
to evaluate the efficacy of
acupuncture compared to sham laser
in the treatment of Lateral Elbow
Pain (tennis elbow).

The study used a parallel and
stratified design. Subjects from 18 to

Mae Fah Luang University, Chiang Rai, Thailand

80 years with unilateral chronic LEP
(minimum three months) were
recruited at four centers in Australia,
China, Hong Kong and Italy (n=96).
Intervention - The treatment group
received manual acupuncture at
acupoints LI 10 and LI 11 on the
affected side whereas the control
group received sham-laser
acupuncture at the same acupoints.
Outcomes - The primary endpoint
was the disabilities of the arm,
shoulder, and hand (DASH)
questionnaire score at the three-week
post-treatment follow-up visit. A
visual analogue scale (VAS) was also
used as a secondary outcome to
measure pain at rest and during
movement.

Both the DASH score and the pain
VAS on two occasions (at rest and
during motion) showed a significant
change over time indicating
acupuncture as a potential treatment
for LEP due to tendinosis.
Acupuncture was shown to be
efficacious in treating the pain and
function of lateral elbow tendinosis.
Both the DASH score and VAS pain
both at rest and during motion
showed a significant change over
time indicating acupuncture as a
potential treatment for LEP due to
tendinosis.

Conclusion

Value in  conducting  some
preliminary studies prior to the
controlled trial for tennis elbow.
Allowed the research team to
evaluate several acupoints including
LI 11 and LI 4 before commencing a
larger clinical trial.

Gave the research team familiarity by
undertaking earlier studies using PPT as an
outcome measure in the RCT
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Acupuncture in Primary care

Prof. Dr.Wei Lixin
China Academy of Chinese
Medical Sciences, China

ABSTRACT

To introduce acupuncture & moxibustion therapy,
including definition of acupuncture, features of acupuncture,
and clinical application of acupuncture for postpartum
hypogalactia, xerophthalmia and polycystic ovary syndrome,
which we’ve studied in recent years.
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Risk Assessment, Medication Safety and Scientific
Supervision of Traditional Chinese Medicines
Containing Aristolochic Acids—Different Types of
Aristolochic Acids Have Different Toxicities, and the
Detection and Control of Aristolochic Acids | and 11

Are Critical

\id

Prof. Dr. Liang Ai Hua
Institute of Chinese Materia
Medica, China Academy of
Chinese Medical Sciences,
Beijing, China

E-mail:
ahliang@icmm.ac.cn

ABSTRACT

The safety of traditional Chinese medicines containing
aristolochic acid has attracted much attention in China and other
countries, which is a significant difficulty for their clinical
application and drug supervision. There have been 178 types of

aristolochic acid analogues (AAAs) reported. According to their
structure, AAAs can be divided into aristolochic acids (AAs) and
aristolactams (ALs). Different types of AAAs have different
toxicities. For example, AA-1 shows strong nephrotoxicity and
carcinogenicity; the toxicity of AA-I1 is lower than that of AA-I; and
AA-IVa and AA-la are not considered to have notable
nephrotoxicity or carcinogenicity. The types and contents of AAAs
in traditional Chinese medicines from the Aristolochiaceae family
vary widely. Some varieties, such as Asarum sieboldii and Fibraurea
recisa Pierre, consist mainly of AAAs without obvious toxicity (such
as AA-IVa). Compound preparations containing traditional Chinese
medicines from Aristolochiaceae could greatly reduce the retention
of AAAs due to their low proportions and preparation procedure.
The content of AA-I in some compound preparations is very low or
undetectable. Therefore, one author proposed that “Different types
of AAAs have different toxicities, and not all AAASs show
nephrotoxicity and carcinogenicity. The toxicity of traditional
Chinese medicines containing AAAs should not be generalized, and
we should focus on controlling the contents of AA-1 and AA-IT”.
Herein, it is suggested that we should use traditional Chinese
medicines containing AAAs rationally; strengthen research, analysis
and toxicological studies of the types of AAAs and their contents;
establish standard limits for AA-I and AA-II; and provide a scientific
basis for rational clinical applications and drug supervision.
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Nuad Thai (Thai massage) for Relieving ﬂ
Office Syndrome in the Digital Generation

ABSTRACT

Office syndrome is a group of symptoms such as neck;
shoulder, and back pain resulting from sitting or working in the
same position for long periods. Sometimes it has been
recognized as repetitive strain injury. It always affects
musculoskeletal tissues including muscles, tendons, fascia, and
ligaments as they are vulnerable to repeated injury when the
persons are restricted in the same posture. The digital age
enhanced by pandemic diseases such as Covid19 could induce
more prevalent office syndrome because people tend to work
hard, physically, and mentally, online and are restricted in
sitting posture. Once the body tissues could not tolerate the
demanding work, they could have inflamed and degeneration.
Assoc. Prof. Nuad Thai or Thai massage has been recognized both in
Dr.Wichai Eungpinichpong Thailand and worldwide for promoting relaxation of body and
Department of mind. Physiologically, Nuad Thai has been found to improve

Physiotherapy, Faculty of . . . .
Associated Medical Science, local blood circulation, tissue perfusion, body posture, and

Khon Kaen University, parasympathetic activities. Therefore, it may have a major role
Thailand in the alleviation of musculoskeletal tissue injuries and pain

due to office syndrome. Possible mechanisms could be based
E-mail: on changing posture and applying deep massage to the whole

U OB body to provide blood circulation to the affected tissues and

facilitate repairing processes. Moreover, it could reduce
muscle and soft tissue pain resulting from releasing the tension
of the tightened tissues and facilitate mental relaxation. Some
simple techniques of Nuad Thai to the neck, shoulder and back
will be demonstrated. These include thumb pressure along the
meridian lines, and Thai Yoga stretches. It is expected that the
audience could get some ideas and may practice along to
deliver some beneficial effects of Nuad Thai for those who
suffer from office syndrome.
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Can Good Gut Health Prevent Diseases?

Dr. Johannes Wessolly
Co-founder and Chief
Medical Officer of
Miskawaan Health Group
Co.,Ltd. Thailand

E-mail:
docwes@praxisklinik-
schlosspark.com

ABSTRACT

A healthy intestine is the root of all health
(Hippocrates 460 to 370 B.C.)

We associate a large number of diseases with the
intestine, not only direct intestinal diseases but also diseases of
the metabolism, immune system and psyche as well as allergic
diseases.

Microbiome

All of these diseases are closely linked to the intestinal
microbiome, which consists of about 38 trillion bacteria. They
affect the health of various organs, for example, liver, lungs,
immune system, even the brain.

Brain

Low diversity of the microbiome may have a critical
impact in the development of Alzheimer's disease. Here, the
production of butyrate by certain intestinal bacteria is
particularly noteworthy, because butyrate is crucial for the
function of the microglia, the intrinsic immune system of the
brain.

Liver

Almost all of the blood from the intestine is directed to
the liver via the portal vein. Toxic metabolites of pathogenic
intestinal bacteria can thus induce a non-alcoholic fatty liver.
In addition, the enteric autonomic nervous system (ENS)
becomes stressed and causes sleep disturbances.

Immune system

The influence of the intestinal microbiome on the
function of the immune system is crucial. 70-80% of immune
cells are located in the intestinal barrier, where they maintain a
constant exchange of information with intestinal bacteria and
are trained in this way. Pathogenic bacteria elicit false immune
responses, promoting the development of a leaky gut, a type of
silent inflammation that has negative effects on the entire
organism.
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Infancy

The development of the intestinal
microbiome begins in the womb. Bacteria
from the mother's intestine migrate into the
amniotic fluid, where they are swallowed by
the embryo. After birth, intestinal bacteria
enter the mother's milk via the entero-
mammary pathway through macrophages
from the intestine via the blood and then
colonize the newborn's intestine. If the
mother has an unhealthy microbiome, there is
a risk of neurodermatitis and allergies later in
life.

Aging

The diversity of the microbiome is
crucial for healthy aging. Due to an
increasingly one-sided diet in old age, there
is less and less diversity. This process is
favored by the excessive administration of
pharmaceuticals and antibiotics. Especially
in people with Alzheimer's disease, diversity
is extremely limited and shows a typical
pattern.

Antibiotics

The indiscriminate use of antibiotics
as medicines and in factory farming has
generally led to reduced diversity in young
and old, resulting in an increase in chronic
diseases. If antibiotic therapy cannot be
avoided, it must be accompanied by a
probiotic therapy.

Mae Fah Luang University, Chiang Rai, Thailand

Viruses

Viruses are an important topic. At the
moment SarsCov2 dominates the discussion,
but we should not forget the many other
pathogenic viruses like Epstein-Barr viruses,
dengue, influenza etc. Certain strains of
bacteria are able to prevent viruses from
entering the body, inhibit docking at
receptors, and even produce virucidal
substances. We use this capability in therapy.

Examination
The microbiome is assessed via PCR,
which makes it possible to detect hundreds of

bacterial ~strains, including fungi and
parasites.

Therapy

We treat using specific strains of
bacteria depending on the indication
(probiotics), prebiotics, nutritional

supplements, and nutritional counseling.
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ABSTRACT

Andrographis paniculata (Burm.f.) Wall.ex Nees is
known as “King of Bitter”, which belongs to the Acanthaceae
family. It is an important medicinal plant for treating various
ailments such as the common cold, diarrhea, and fever due to
several infectious causes. A major bioactive component of A.
paniculata is andrographolides, a diterpene lactone. According
to the Guidelines for clinical practice, diagnosis, treatment and
prevention of healthcare-associated infection in response to
patients with COVID-19 infection 2021 of Thailand had
recommend using A. paniculata capsule in COVID-19 patient
with mild symptoms, no risk factor for severe COVID-19
infection, no contraindication of using A. paniculata capsule,
with calculated dosage of andrographolide is 180
mg/person/day in 3-4 times/day before meal for 5 consecutive
days. In this retrospective study, we enrolled 110 patients
(mean age: 31.44 + 9.24 years; 51.82% males and 48.18%
females) with laboratory-confirmed COVID-19 admitted to
Mae Fah Luang University Medical Center Hospital, Chiang
Rai, Thailand from June to September 2021. Demographical,
clinical, and symptoms on admission were collected,;
complications and outcomes were followed up for 5 days. The
study outcomes were assessed using descriptive statistics and
repeated-measures ANOVA. Among mild COVID-19 of 110
patients with lab-confirmed COVID-19, 70% presented with
respiratory symptoms (cough, runny nose, sore throat,
dyspnea), 16.36% had gastrointestinal symptoms (diarrhea),
5.45% had dermatological symptoms (rash), 22.73% had
neurological (headache), and 57.27% had other non-specific
symptoms (fever, conjunctivitis, myalgia, disturbances of
smell or taste). Among those patients who were hospitalized at
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Mae Fah Luang University Medical Center Hospital, Chiang Rai, Thailand and taking A.
paniculata capsule for 5 consecutive days (N = 110), the symptoms score of respiratory symptoms
(cough, runny nose, sore throat and dyspnea), gastrointestinal symptoms (diarrhea), neurological
(headache), and other non-specific symptoms (fever, myalgia and disturbances of smell or taste
were significantly decreased from baseline with p < 0.05. Therefore, this study suggests the
potential of A. paniculata capsule to relieve various symptoms in patients with COVID-19
infection.
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(HGWD) is commonly used for arthritis, spondylosis, stroke, etc. Previous research

*Conference presenter and showed that HGWD also suggested diabetic neuropathic (DNP) treatment
corresponding author: _ Objective: To evaluate the effectiveness and safety of HGWD in treating adult DNP.
ity I e, TR el g e Methods: Six databases, including Pubmed, Cochrane Library, EMBASE, China

Medicine, Mae Fah Luang

University, Thailand, 57100 Network Knowledge Infrastructure (CNKI), Wanfang, and Chinese Scientific Journals

were searched from their inception to May 2022. Only randomized control trials (RCTs)
that evaluated HGWD for adult DNP were included in this review. Two investigators
St independently evaluated and extracted the data.

dhin.lia@mt.ac.th Results: A total of 181 RCTs and 15,657 participants were included in the review. In

(Chin Jia WeD) these studies, oral HGWD single used or HGWD combined with oral drugs were
kittiphum.rua@mfu.ac.th compared with oral methylcobalamin, epalrestat, etc., single used. The outcomes of
(Kitthiphum Ruangravevat) effective rate and adverse events were analyzed. The effective rate of HGWD is higher
Ruksuda.kle@mfu.ac.th than other pharmacotherapies (RR:4.50, 95% CI [4.09,4.96], P < 0.05). The results
(Ruksuda Taniguchi) showed the intervention group had fewer adverse events (RR: 0.54, 95% CI [0.34, 0.86],
P < 0.05), which included nausea, abnormal liver and kidney function, gastrointestinal
Di\_/apach.tho@mfu.ac.th overreaction, etc.
(Piyapach Thongprew) Conclusion: The meta-analysis results showed that HGWD is effective and brings
sinee.tan@mfu.ac.th fewer adverse events to adult DNP. It is recommended in treating DNP, but further
(Sinee Tantasatiyanon) research about the mechanism is necessary for deeper understanding.
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ABSTRACT

Introduction: Osteoarthritis is one of the musculoskeletal changes in the elderly, which
is involved in the degradation of the cartilage, and bone remodeling in the affected joint.
Inflammation was also associated with osteoarthritis of the knee. Therapeutic strategies
that alleviate inflammation could reduce pain and improve knee motion. Previous
studies have reported that traditional knee acupuncture could reduce pain and improve
knee motion. However, the therapeutic efficacy of traditional knee acupuncture added
Sanyinjiao (SP6) acupoint is still unknown.

Objective: This study was to investigate the effects of knee acupuncture added
Sanyinjiao (SP6) acupoint on pain, inflammation, and knee joint motions. We
hypothesized that acupuncture could reduce pain, inflammation and lead to improved
joint motions.

Methods: 15 patients were enrolled. All patients received acupuncture for 10-sessions,
2 times a week for 5 weeks. Pain visual analog scale (VAS), knee motion, and plasma
hs-CRP were determined as a baseline and at the end of the treatment protocol.
Results: 78% were female, aged ranging from 60 to 75 years old. After 10 treatment
sessions, an improvement in the flexion and extension were found accordingly with a
reduction in knee pain. In addition, plasma hs-CRP was significantly decreased (1.64 £
0.89 mg/dL vs. 4.32 + 0.56 mg/dL at baseline, respectively).

Conclusion: Knee acupuncture added SP6 point could improve knee motion and
decrease pain through a reduction of inflammations.

Keywords: knee osteoarthritis; acupuncture; inflammation; pain; knee motion
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ABSTRACT

Introduction: Mr. Kitti Nakun, a well-known folk healer in Ubon Ratchathani province.
Nowadays, hemorrhoids are one of the many diseases that he treats patients with herbal
medicine. The hemorrhoids treatment remedy of Mr. Kitti Nakun consisted of 4 herbs
including Salacia chinensis L., Salacia verrucose Wight., Curcuma comosa Roxb., and
Cissus quadrangularis L.

Objective: The objective of this research was to study the anti-inflammatory activity of
extract from a hemorrhoid treatment remedy of Mr. Kitti Nakun.

Methods: The remedy was extracted with water and freeze-dried. Then, the extract was
tested for cytotoxicity on macrophages (RAW264.7 cells). The anti-inflammatory effect
was examined via the nitric oxide production by using Griess reagent and the
inflammatory-related genes by using semi-quantitative reverse transcription and
polymerase chain reaction technique in lipopolysaccharide-induced cells.

Results: The results showed that the extract had a low cytotoxicity with the cell growth
inhibitory concentration (ICsp) greater than 1000 pg/mL. Moreover, the anti-
inflammatory activity test with Griess reagent demonstrated that the extract at a
concentration of 200 pug/mL was able to inhibit nitric oxide secretion by 46.38%. In
addition, the extract at concentration of 50-200 pg/mL were able to inhibit
cyclooxygenase-2 and tumor necrosis factor-a gene expression in a dose dependent
manner.

Conclusion: The information of this study is very important and useful in promoting
the wisdom of folk healers to be recognized and further developed.

Keywords: folk remedy, anti-inflammation, hemorrhoids, herbal medicine
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Hospital, Mahidol University 10700, . . . . . . .
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£ mail chronic cerebral hypoperfusion (CCH).
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. i . H
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?g?:&ﬁt%?ég%ﬁ%m versus 2-VO + WNF). The impaired survival of neurons was improved by WNF in the
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(VS L) Conclusion: This will be the first time that our study explored the potential therapeutic
kanokwan.til@mahidol.ac.th . . . . . .
(Kanokwan Tilokskulchai) efficacy of WNF and opened a therapeutic window to ameliorate neurodegeneration in
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ABSTRACT

Introduction: Chronic stress can be detrimental to both physical and mental health.
Since essential oils (EOs) from herbs have been shown to activate the nervous system
by sending an electric signal to limbuc system modulating behavioral and emotional
responses, and reversing a stress-induced change in both nervous system and hormone
secretion. EOs from three Thai native medical herbs - Citrus reticulata Blanco
(Orange), Wrightia religiosa (Dok Mok), and Ocimum basilicum L. (Sweet Basil) - are
also used as aromatherapy to alleviate stress in Thai society for ages. Orange EO, Dok
Mok EO, and Sweet Basil EO contain limonene, linalool, and linalool & eugenol
respectively which are reported anti-stress, anti-anxiety, and anti-depression effects.
Objective: This study aimed to investigate the effects of the three herbs EOs on the
autonomic nervous system (ANS) and emotional states.

Methods: In this study, Orange EO is extracted by a cold press machine. Dok Mok EO
is extracted by solvent extraction. Sweet Basil EO is extracted by steam distillation.
Twelve healthy volunteers consented to participate in the experiment, and were assessed
blood pressure and heart rate to determine the arousal level of the ANS. Besides, the
participants filled out a questionnaire on emotional states before and after the 20-minute
inhalation of aroma samples. Data were analyzed using paired sample t-tests. Means of
the blood pressure, heart rate, and emotional states of subjects were compared before
and after the inhalation.

Results: The results showed that, in terms of ANS, the heart rate mean was significantly
decreased after the inhalation (p<0.05) while the blood pressure mean did not show any
statistically significant decrease. The mean of emotional state scores inputted by the
subjects was significantly improved (P<0.05).

© CC BY-NC-ND 0.4 ; :
.ié’e’“ng“ef’”s( ) Conclusion: This study demonstrated that aromatherapy from Orange, Dok Mok, and

Sweet Basil seems to have effects on ANS regulation and positive emotional states.

However, further studies are needed.

Keywords: essential oil; stress; orange; sweet basil; dok mok
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ABSTRACT

Introduction: Acute lymphoblastic leukemia (ALL) is rare and has poor prognosis in
older adults. The challenging aspect of ALL management in adults is that the patient
and leukemic factors are imperative components when designing the treatment regimen.
Intravenous (1V) therapy increases bioavailability beyond oral administration and is one
of the essential treatments utilized among licensed Naturopathic doctors (NDs).
Glutathione (GSH) plays an important role in multiple pathways of programmed cell
death, particularly in apoptosis. High-dose intravenous vitamin C (HDIVC) enhances
immune function. This case report discussed an adult patient with ALL who received
IV therapy while waiting for allogeneic stem cell transplantation (allo-SCT), one of the
standard treatments to achieve remission.

Objective: The aim was to evaluate the effectiveness of IV GSH and HDIVC for an
adult with ALL as adjunctive therapy.

Methods: A 43-year-old Hispanic female with an ALL relapse. The patient was a good
candidate for allo-SCT. She was simultaneously treated with oral chemotherapy, while
receiving adjunctive therapy, including multi-nutrients IV drips followed by a GSH
push, HDIVC, nutraceuticals, botanicals, homeopathy, and nutritional counseling. We
evaluated the effectiveness of the treatment regimen using subjective and objective
measures: (1) blood pressure, (2) blood glucose, (3) energy rating scale, and (4) quality
of life.

Results: 1V multi-nutrient drip with GSH push alternated with HDIVVC administered
bi-weekly helped reduce fatigue and improved quality of life in this patient. No adverse
events reported. However, the complete remission of ALL was delayed mainly due to
the lack of insurance and the uniquely challenging pandemic related to coronavirus
disease 2019 (COVID-19).

Conclusion: IV GSH and HDIVC are proven to be effective and safe adjunctive
treatments to improve quality of life and extend life of an adult patient with ALL. This
treatment regimen deserves consideration as an adjunctive therapy for similar patients.

Keywords: acute lymphoblastic leukemia; 1V therapy; high dose vitamin C; glutathione
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ABSTRACT

Introduction: Postural control is the ability to control the body’s position and is an
important fundamental factor for daily living activities, which requires coordination
between an object and upper extremity while maintaining the body’s position depends
on postural control. The prototype model of SCF (Speedy Colors Fitting) innovation
was invented to train postural control by stimulating the coordination between eyes and
hands for enhancing cognition through using symbols and colors as external stimuli
simultaneously with using the random pattern of colors as choice reaction time.
Objective: This study aimed to study the effect of external-focused attention using a
prototype model of SCF (Speedy Colors Fitting) innovation on postural control.
Methods: This study is a quasi-experimental design. Ten healthy participants were
recruited, and all were trained in postural control by the SCF innovation prototype
model. Participants completed static balance in multiple conditions, including a quiet
stance with eye closed and eye open. Dynamic balance tests were performed on the
functional reach and the timed-up and go test with a wearable movement sensor
(APDM). Data were recorded as outcomes; center of pressure (COP) path length, COP
velocity, unilateral duration, turn angle, turn duration, and sit-to-stand duration before
and after training.

Results: After training with the prototype model of SCF innovation, the COP path
length of static balance in each condition did not significantly increase. The dynamic
balance decreased with no statistical significance. COP velocity increased in static
balance, dynamic balance, and functional reach with no statistically significant
difference. Timed-up and go test variables decreased after training with no statistical
significance (p-value = 0.092). The functional reach test found that participants could
reach further after training (p-value = 0.139). However, there was no statistically
significant difference between before and after training.

Conclusion: Providing external-focused attention by prototype model of SCF
innovation on postural control in healthy young adults could enhance the ability to
control the body’s position while in motion or dynamic balance.

Keywords: external-focused attention; postural control; center of pressure
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ABSTRACT

Introduction: The basic formula of Chaihu Guizhi Longgu Muli Decoction (CGLMD)
is derived from Xiao Chaihu Decoction combined with Guizhi and Longgu Muli
Decoction. At present, many studies in China have proved that the use of CGLMD
combined with Western medicine in the treatment of hyperthyroidism is more effective
and can reduce the side effects of Western medicine.

Objective: To observe the clinical effects of CGLMD combined with antithyroid drugs
(Methimazole) in the treatment of hyperthyroidism and safety of CGLMD.

Methods: 62 patients were included in the OPD of Endocrinology, First Affiliated
Hospital of Guangzhou University of Chinese Medicine from April 2019 to December
2019. Patients are randomly divided into control and treatment groups. Patients in the
control group were treated with Methimazole, and the patients in the treatment group
were treated with CGLMD combined with Methimazole. The duration of treatment was
4 weeks and 8 weeks for continuous observation. Thyroid function (TSH, FT3, FT4),
liver function (AST, ALT) and blood analysis (WBC, NEU), self-designed clinical
symptom observation scale, and clinical symptom registration form were observed
before and after treatment.

Results: 1. Total score of TCM in treatment group decreased more than control group
(P<0.05). In 29 symptoms that were observed, the treatment group improved 21
symptoms, including mental depression, palpitation, thirst, etc. (P<<0.05). The control
group effectively improved depression and insomnia (P <0.05). The total effective rate
of the two groups was 78.2% and 26.7% respectively, and the difference was statistically
significant (P <0.05).

2. Thyroid function of patients in both groups was reduced (P <0.05), and the TSH
between 2 groups not statistically different (P>0.05), while FT3 and FT4 were
statistically difference (P <0.05).

3. 3 cases of abnormal liver function were found in the control group, with no other
adverse reactions. There was no obvious abnormality in blood analysis between two
groups.

Conclusion: The results proved that the combination of CGLMD with antithyroid drugs
can obviously alleviate the clinical symptoms of patients although the effective
improvement of TSH level was not obvious, and the treatment was safe for patients.

Keywords: Chaihu Guizhi Longgu Muli Decoction; hyperthyroidism; clinical efficacy
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ABSTRACT

Introduction: Neuromuscular scoliosis is a common musculoskeletal problem for
people with cerebral palsy. Neuromuscular scoliosis develops due to poor muscle
control and spasticity. Scoliosis is not only a spinal deformity, but also possibly leads
to the development of gait pathology and impact on postural control and the quality of
life.

Objective: To verify the impact of scoliosis on gait characteristics of a child with spastic
cerebral palsy.

Methods: To comply with the proposed objectives, three children with spastic diplegic
cerebral palsy, GMFCS level I, participated in this study. One case was a 12-years old
with scoliosis, and another two cases were boys without scoliosis, aged 7 and 8 years.
The participants performed a 10-Meter Walk Test. The main outcome variables
including gait cycles, gait speed, cadence, and stride length were measured by OPAL
accelerometer, which were analyzed using Mann-Whitney U Test.

Results: The results showed no difference in gait speed, cadences, and stride length
among the child with spastic diplegic cerebral palsy with and without scoliosis.
However, for the gait cycles, the stance phase and double support of the child with
scoliosis trended to be longer than those without scoliosis.

Conclusion: Further investigations are certainly need to assess the impact of scoliosis
on gait characteristics in children with spastic cerebral palsy.
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ABSTRACT

Introduction: Peripheral neuropathy is the main complication resulting in ankle
muscle weakness in patients with diabetes mellitus. The dysfunction leads to impair
balance control and increase risk of falls in these individuals. Recently, there is limited
evidence regarding the correlation between balance ability and ankle function in
patients with diabetes mellitus and peripheral neuropathy (DMPN).

Objective: A cross-sectional study to investigate the correlation between balance
ability and ankle muscle function in patients with DMPN.

Methods: 34-DMPN participants were evaluated for balance ability using one-leg
stance test (OLST) with eye-open and eye-close conditions. Then, they were assessed
ankle muscle strength using a hand-held dynamometer (HHD) in 4 muscle groups. The
relationship was investigated using Spearman's Rank Correlation Coefficient.

Results: The average age of DMPN participants was 62.64 + 5.21 years old, and the
score of peripheral neuropathy using 5.07 monofilament was 4.11 + 2.68 points. The
findings found a significant correlation between both OLST and the ankle plantar flexor
muscle group (0.439, p=0.009 for OLST eye-open, 0.491, p=0.003 for OLST eye-
close). In addition, a significant correlation was found in OLST eye-close condition for
the ankle invertor muscle group (0.439, p=0.009) and evertor muscle group (0.449,
p=0.008).

Conclusion: The findings showed the importance of ankle muscle function to balance
control in DMPT. However, further studies should compare the result with a healthy in
order to confirm the relationship between peripheral neuropathy and muscle activation
in DMPN.
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license. Conclusion: The signal points of court-type Thai massage could be manifested into the
universal form and the surface anatomical landmark should be considered for identifying
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ABSTRACT

The concepts and theories of tonifying kidney, invigorating Qi, and activating blood
circulation originate from “Nei Jing”, which have become the essence of traditional
Chinese medicine theory, providing theoretical support for the establishment of new
methods for the treatment of various obstetrics and gynecology diseases, as the disease
spectrum has broadened and the understanding of diseases has deepened. These three
treatments can be used separately or in combination.

Our research team has flexibly implemented the technique of invigorating the kidney,
nourishing gi, and activating blood circulation to clinical therapy. For example, in the
case of embryo implantation failure, Bushen Antai recipe, which means tonifying
kidney and miscarriage prevention, could be used to promote the endometrial
receptivity, angiogenesis, and immunological tolerance at the maternal-fetal interface,
thereby resulting in a better pregnancy outcome. As for the premature ovarian failure,
Siwu Tang, which can nourish the blood and activate the circulation, has been taken as
the basic recipe to promote ovarian angiogenesis and the function of granulosa cells,
thus improving the follicular development and restoring the ovarian reserve. Regarding
the polycystic ovary syndrome, Jiaotai Siwu decoction, which clears away the heart fire,
warms the kidney, and relieve the water retention, is used to coordinate the heart and
kidney and alleviate the abnormal metabolism, endocrine, and chronic inflammation
state, so as to repair the ovarian ovulation.

Over the last 10 years, our study group has been dedicated to the application and
mechanism exploration of principles of tonifying kidney, invigorating Qi, and
activating blood circulation in regulating menstruation, embryo implantation, and
protection of the embryo development, which enrich the scientific connotation of
traditional Chinese medicine in treating gynecological diseases.
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ABSTRACT

Introduction: Poor Ovarian Response (POR) occurs among women undergoing In
Vitro Fertilization-Embryo Transplantation (IVF-ET), it affects the quantity and quality
of retrieved follicles and embryos. Few approaches were proved beneficial for POR
patients, while acupuncture might be an effective alternative and complementary
therapy.

Obijective: This random controlled trial (RCT) was conducted to investigate the effect
of acupuncture on oocytes quality of Poor Ovarian Response (POR) patients in IVF.
Methods: POR patients were randomly assigned into acupuncture + IVF group and IVF
group. The study period was 20 weeks, including baseline for 1 week, acupuncture
treatment for 8 weeks, IVF cycle for 3 weeks and an 8-week follow-up. Acupuncture
was performed in the acupuncture plus IVF group, from two menstrual cycles before
IVF cycle, three times a week, except the menstrual period, until the HCG injection day,
besides, IVF group received no acupuncture. Both groups received a micro stimulation
program for follicle stimulation in IVF. The main outcomes were mature oocytes rate
and high-quality embryo rate, secondary outcomes included number of eggs retrieved,
number and rate of fertilization, rate of high-quality embryos, number and rate of
available embryos, Gn dosage and GN days. Above outcomes were evaluated on the
third day after follicles were retrieved.

Results: The main outcomes: the number of mature oocytes in the two groups was
similar (P > 0.05); the high-quality embryo rate of acupuncture plus IVF group was
significantly higher than that of IVF group (P < 0.01).

Secondary outcomes: Number of high-quality embryos & rate of available embryos in
acupuncture + IVF group were significantly higher than those in IVF group (P < 0.05);
the number of retrieved eggs, fertilized embryos, available embryos, the rate of fertilized
embryos, the dosage and days of Gn were similar between two groups (P > 0.05).
Conclusion: Acupuncture improved the oocytes quality of POR patients in IVF,
mainly manifested as increased number and rate of high-quality embryos.
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ABSTRACT

Introduction: Hamstring injuries are among the most common injuries in soccer
players. Especially the danger of hamstring injuries increases in the final third of each
half, with the biceps femoris muscle being highly susceptible, but currently there is no
supporting evidence in soccer players. It is important to investigate to provide a basis
for further clinical investigations in order to reduce the risk of hamstring injuries.
Objective: To investigate a soccer-specific muscle fatigue protocol has an effect on the
activation patterns of the biceps and semitendinosus muscles and correlates with the
subjectively perceived exertion of the soccer players.

Methods: 19 healthy soccer players aged 19 - 35 years were included and underwent a
standardized procedure that included: (1) performance of the nordic hamstring curls
(NHC) and a 10m sprint (pre-test), (2) a soccer-specific muscle fatigue loading protocol
for 30 minutes with subsequent rating of perceived exertion (RPE), (3) re-assessed like
pre-assessment (post- test). Electromyography (EMG) data were recorded the biceps and
semitendinosus muscles of both legs. Two parameters were analyzed: the peak
amplitude during the NHC and the mean amplitude during the 10m sprint.

Results: The RPE score (9.5, p<0.001) and 10m sprint shows significant differences
between pre- and post- test for the biceps (standing leg: -82.45, kicking leg: -81.77;
p<0.01) and semitendinosus muscle (standing leg: -60.08, p=0.001); kicking leg: -65.30,
p=0.03). Significant correlation exists between RPE score and biceps muscles at post-
test (standing leg: r=-0.54, kicking leg: r=-0.51; p<0.05).

Conclusion: Muscle fatigue leads to significant changes in the activation behavior of
the hamstring muscles. In particular, the biceps muscle shows a correlation with
perceived exertion, the higher the exertion, the lower the muscle activity. This may help
explain the higher prevalence of the biceps muscle in hamstring injuries and offers a
basis for further clinical investigations.
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ABSTRACT

Introduction: In Thailand, the poultry slaughterhouse industry is one of the largest
sectors of the food industry which continues to grow as well as the number of poultry
workers that increase significantly. The poultry workers are exposed to repetitive
movements and prolonged standing for entire working hours, which may predispose to
the risk of work-related musculoskeletal strain (WMS) especially at the upper limb and
neck region.

Objective: To evaluate the relationship between predisposing factors and the risk of
WMS among poultry slaughterhouse workers.

Methods: A cross-sectional observational study was conducted in Thailand among 78
poultry slaughterhouse workers. A self-reported profile of the workers were collected.
Rapid Upper Limb Assessment (RULA) was conducted to examine the risk of WMS to
upper limb and neck by a physiotherapist. The total RULA score at 7 (high risk level)
was used as a cut off point for investigating the relationship between the predisposing
factors and WMS risk by using the binary logistic regression analysis (AMSEC-64EX-
112).

Results: A total of 78 participants, 48.7% (N=38) men, and 51.3% (N=40) women
participated in the study with a mean age of 39.12+9.33 years. The mean work
experience and working hours/day were 4.33+4.04 years, and 10.42+1.59 hours,
respectively. 37.2% (N=29) were smokers, and 77% (N=60) worked more than 8
hours/day. About 11.5% (N=9) worked in slaughtering task, 41% (N=32) worked in
evisceration task, and 47.4% (N=37) worked in cut-up task. 80.7% (N=63) had RULA
score at 7. Predisposing factors: working hours (more than 8 hours) (R?>=0.137, B=13.33,
p=0.001), evisceration (R?=0.145, p=19.33, p=0.001) and cut-up task (R?=0.145,
B=10.33, p=0.005), and smoking (R?=0.05, B=0.31, p=0.048) were significantly
associated with RULA.

Conclusion: This study identified certain predisposing factors such as working hours,
evisceration and cut-up task, and smoking related to risk of WMS to upper limb and
neck region among poultry slaughterhouse workers.

Keywords: poultry slaughterhouse workers; predisposing factors; work-related
musculoskeletal strain
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ABSTRACT

Background: Physical activity plays a crucial role in maintaining function and
movement in daily life among nursing home residents. Modern technology allows
research on physical activity and gait parameters measured with mobile devices and for
a long time. The purpose of this study was to describe physical activity, sedentary time
and gait parameters among nursing home residents.

Methods: Five participants, ranging in age from 75 to 98 years old were recruited at a
nursing home in Lund, Sweden to control the environment (median 88 years old). Over
a two-week period, the Inertial Measurement Unit (IMU) device was used to measure
various position changes and gait function for 24 hours. We specifically measured lying
down, sitting and standing time, as well as gait parameters such as walking speed, step
length, step regularity, and number of steps per day. The variables were described using
mean, median, minimum-maximum, and percentage values.

Results: The median of mean values for all lying down at 6 hours and 17 minutes. In
particular, side-lying position was 22 hours and 22 minutes, including sitting position
of 7 hours and 39 minutes among nursing home residents. The gait parameters were
represented by a median of mean value elements of walking speed was 0.35 m/s, step
length was 18.55 cm, and the number of steps was 65 steps per day. Nevertheless, the
median of mean value for step regularity was illustrated in high percentages at 71.43.
Conclusion: Time spent in lying down and sitting positions for more than three hours
indicated lack of physical activity and high level of sedentary behavior in nursing home
residents and also had a poor walking ability corroborating the logical theory of aging.
Hence, the findings are able to enhance physical activity and gait function among
nursing home residents further.

Keywords: physical activity; IMU device; walking speed
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ABSTRACT

Introduction: Musculoskeletal complaints (MHC) in professional musicians are
common but a lack of prospective studies in the field of music medicine, identification
of causal relations in the etiology of musculoskeletal disorders in instrumental musicians
is challenging.

Objectives: A prospective cohort study was launched with 1) determining the
prevalence of MHC among music students 2) to compare the physical and mental health
of music students and non-music students at the start of the study 3) identify risk
variables for MHC, and 4) develop an MHC prediction model in musicians.

Methods: The measurements consisted of a self-designed questionnaire addressing
history of pain, localization of pain, habits, practicing and sports, validated
questionnaires measuring health related QuoL (SF12), stress symptoms (SCI), and
performance anxiety (KMPAI) and physical examination including core stability,
hypermobility, cervical range of motion, mechanosensitive. Occurrences (incidence and
prevalence) of MHC were recorded monthly by online questionnaires.

Results: 278 are included for the cross-sectional comparison and 149 for the
longitudinal analysis so far. The monthly and yearly prevalence of MHC was 27% and
56% respectively. Yearly incidence rate was 29%. The number of stress symptoms and
mechanosensitive were considerably increased (p<0.05) in music students compared to
non-music students, but physical and mental health, physical activity, and general
cervical CROM were dramatically decreased (p<0.05). Longitudinal analysis,
significant risk factors for the development of MHC within one year were being a music
student, increased bodily pain, history of complaints, higher number of stress symptoms,
reduced physical and mental health, and history of smoking (p<0.05). Furthermore, a set
of mainly pain and physical health related variables including smoking showed good
ability in predicting MHC (AUC=0.74).

Conclusion: In further cohorts the results need to be replicated. Additionally,
occurrences and risk factors of MHC will be analyzed body region and instrument
specific

Keywords: music health; cohort study; risk factors; prediction
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ABSTRACT

Introduction: Aging is characterized by an unavoidable decline in body composition,
including changes in muscle mass, muscle quality, and adiposity. These compartments
contribute to falls, a major health issue that causes serious injuries and death. The
COVID-19 outbreak causes long-term quarantine, which limits outdoor activity leading
to physical inactivity. As a result, it worsens body composition declination, raising the
risk of falls. The Otago Exercise Program (OEP) is widely used to prevent falls.
However, it is time-consuming and requires additional walks to get better efficacy.
Objective: This study aims to investigate the effects of modified-OEP on body
composition in community-dwelling older adults.

Methods: This study was a double-blinded randomized control trial. Participants aged
60-80-year-olds were randomly assigned to the modified-OEP or control group. The
modified OEP group performed a 60-minute session consisting of 40-minutes OEP and
20-minutes walking, while no intervention was assigned to the control group. Body
composition was assessed before and 6 weeks after intervention using Dual Energy X-
ray Absorptiometry (DEXA). Repeated measures two-way ANOVA was employed for
statistical analysis.

Results: After 6 weeks of interventions, the modified-OEP group had a significant
decrease in leg fat mass (p = 0.0008), total fat mass (p=0.0036), and total tissue percent
fat (p = 0.0320). These observations were not observed in the control group, indicating
the efficacy of the modified-OEP. In comparison between groups, the modified-OEP
did not show a statistical difference from the control. However, we observed an
improvement trend in lean mass and fat-free.

Conclusion: We demonstrated that the modified-OEP can significantly reduce fat in as
little as six weeks. Further investigation should explore the long-term efficacy of such
a program.

Keywords: OTAGO exercise; older adults; body composition
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ABSTRACT

Introduction: The students in the physical therapy program, however, have the activity
during study hour, but they have to spend many hours studying in front of the computer
which leads to the forward head posture.

Objective: The aim of this study is to investigate the prevalence and related factors of
the forward head posture.

Methods: This cross-sectional study was conducted in 98 physical therapy students.
The participants were asked about personal data, the last day and last week screen time
duration which were collected by phone, and the physical activity by Thai Global
Physical Activity Questionnaire version 2 (GPAQ). After that they measured the Tragus
wall distance (TWD) to diagnose the forward head posture.

Results: The results show that the prevalence of forward head posture is 65.31 and the
factors associated with forward head posture were screen time (p-value < 0.01) and
physical activity (p-value <0.05).

Conclusion: There was a high prevalence of forward head posture in physical therapy
students in Mae Fah Luang University which were associated with high screen time and
low physical activity.

Keywords: forward head posture; prevalence: associated factors
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ABSTRACT

Introduction: Pesticides are widely used to control agricultural insects in Thailand.
Farmers have an opportunity to be exposed to high doses of pesticides. The improper
pesticide application may also have resulted in adverse health effects.

Objective: This study aimed to investigate the association between farmers’
knowledge, awareness, and practices regarding pesticide use and health symptoms
related to pesticide exposure.

Methods: A cross-sectional study was conducted among farmers in Chiang Dao district,
Chiang Mai province. A validated questionnaire was adapted, and 328 farmers were
recruited. Data were analyzed using descriptive statistics, the Chi-Square test, and
Fisher's exact test.

Results: About 71.0% of the farmers were males, with a mean age of 53.04 + 11.72
years old. Farmers had the lowest knowledge of pesticide container disposal (44.5%),
pesticide mixing as a label recommendation (50.3%), and the entry route of pesticides
(51.8%). The lowest awareness scores were for using personal protective equipment
(PPE) while applying pesticides (23.5%), followed by wearing PPE while applying
pesticides (64.6%) and washing spray tanks in a river or waterway (82.0%). Changing
clothing immediately after pesticide application received the lowest score (6.7%),
followed by wearing goggles during pesticide application (14.9%) and showering soon
after pesticide application (15.5%). The farmers complained that they had experienced
symptoms such as headaches (29.6%), fatigue (20.4%), blurred vision (19.8%), eye
irritation (18.3%), and dizziness (14.6%). Farmers who mixed pesticides with their bare
hands reported a higher prevalence of headaches (OR = 0.56, 95% CI = 0.33-0.92), itchy
(OR =0.37,95% CI = 0.19-0.71), and blurred vision (OR = 2.22, 95% Cl = 1.11-4.47).
Conclusion: Farmers' health-prevention practices need to be improved, as well as their
knowledge and awareness. As a result, farmers must receive continuous pesticide safety
education, and also training in the use of PPE during and after pesticide application.

Keywords: pesticide exposure; pesticide application; adverse health effects
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ABSTRACT

Introduction: Pinocembrin is one of the active compounds that is found in many plants,
mostly in the Zingiberaceae family. Previous studies reported that pinocembrin
possesses wound healing enhancing activities. However, the wound healing-promoting
activities of pinocembrin in human cell lines have not been fully elucidated; especially
for the aspect associated with the growth and survival signaling pathways.

Objective: To investigate possible molecular mechanisms of pinocembrin in enhancing
growth and survival signaling pathways in human keratinocytes

Methods: Immortal human keratinocyte cell line (HaCaT) was used as an in vitro
model. Western Blot analysis and immunofluorescence techniques were used to
investigate the molecular mechanisms of pinocembrin. Specific inhibitors of
proliferation and survival signaling cascades, which were U0126 and LY?294002, were
also used for confirming the mechanism of pinocembrin.

Results: Pinocembrin activated ERK1/2 and Akt phosphorylation which play important
roles in growth and survival signaling pathways, respectively. The effects were seen in
dose-dependent fashion. Moreover, MEK inhibitor (U0126) and PI3K inhibitor
(LY294002) confirmed that pinocembrin induces proliferation and survival through
stimulating the MAPK and PI3K/AKkt signaling pathways.

Conclusion: Pinocembrin induces the proliferation and survival of human keratinocyte
cells. Its mode of action is mediated through the activation of ERK1/2 and Akt which
typically function in maintaining cellular proliferation and survival. In summary, the
current study supports the wound healing-enhancing effect of pinocembrin at the
molecular level and further supports its potential therapeutic applications for skin
regeneration.
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ABSTRACT

Introduction: Oxyresveratrol has been reported that inhibits the survival signaling and
has anti-cancer effects on various cancers. However, the difference in the cancer
genotype typically influences the responsiveness to anti-cancer agents. Therefore,
comparative observation for the response sensitivity to Oxyresveratrol should be
determined. Oxyresveratrol was tested in different ovarian cancer cell types for its
cytotoxic effects, the expression level of pro-apoptotic and anti-apoptotic proteins, and
the inhibitory influence on survival signaling pathway.

Objective: To investigate the anti-cancer effects of oxyresveratrol on different types of
ovarian cancers and identify the possible mechanisms of oxyresveratrol.

Methods: Oxyresveratrol was tested in three different ovarian cancer cell lines, A2780,
SKOV3, and TOV21G. Cytotoxic effect was evaluated by MTT, and western blot was
used to determine the level of pro-apoptotic proteins, anti-apoptotic proteins, and key
molecules in survival signaling transduction. Cisplatin was used as a standard
chemotherapy to determine the efficacy of the combinational treatment.

Results: Oxyresveratrol induced cell apoptosis in A2780 and SKOV3, reduced anti-
apoptotic protein levels, and activated the expression of pro-apoptotic proteins.
Moreover, oxyresveratrol inhibited phosphorylation of AKT and PDK-1 without any
effect on the phosphorylation status of ERKZ1/2. In combination with cisplatin,
oxyresveratrol amplified the efficacy of the drug to induce cell death in SKOV3,
generally resistant to cisplatin.

Conclusion: Oxyresveratrol inhibits cancer cell apoptosis via reduction of PISBK-AKT
transduction, and that decreases the level of anti-apoptotic proteins and activates cell
apoptosis. Moreover, oxyresveratrol combined with a standard chemotherapy can
amplify the death-inducing efficacy in resistant cells.

Keywords: oxyresveratrol; ovarian cancer; anti-cancer effects
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ABSTRACT

Introduction: Hyperkyphosis is an excessive thoracic spine curvature exceeding 40
degrees, which can lead to many adverse health and other health-related consequences.
Currently, the 7th cervical vertebra wall distance (C7WD) is a practical, valid, and
reliable measure to screen and monitor thoracic hyperkyphosis in the elderly. The
C7WD is at least 7.5 cm. could indicate the risk of hyperkyphosis in elderly. However,
there is no clear evidence to confirm the clinical utility of the measurement as a
discriminative ability of the C7TWD.

Objective: To investigate discriminative ability of hyperkyphosis severity using C7WD
in the elderly

Methods: This study was conducted in 90 participants, aged at least 60 years from
several communities who had different degrees of thoracic hyperkyphosis. All
participants were assessed for their severity of thoracic hyperkyphosis using the C7WD
and a lateral plain radiograph (Cobb’s method). Hyperkyphotic elderly was defined
using Cobb angle of at least 40 degrees and C7WD of at least 7.5 cm.

Results: Participants were divided into 2 groups including normal group (C7WD less
than 7.5 cm and hyperkyphosis group (C7WD at least 7.5 cm). The finding showed the
significance difference of C7WD and Cobb angle between the normal (C7WD
3.57+2.59 cm, and Cobb angle 32.84%4.54) and hyperkyphosis group (C7WD
9.26+3.05 cm, and Cobb angle 46.13+5.15) (p<0.001).

Conclusion: The finding suggested that the C7WD was a simple method for
hyperkyphosis screening in which elderly with the C7WD at least 7.5 cm may be an
initial hyperkyphosis.

Keywords: Hyperkyphosis; Dowager's hump; discriminative ability; spinal angle;
7" cervical vertebra wall distance
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ABSTRACT

Introduction: Andropause or male menopause is associated with a decrease in
executive function, activity, daily living performance, and quality of life. However, no
study reported the executive function skill in andropause or male menopause.
Objective: To compare the executive function in male puberty and andropause in five
skills, including mental flexibility, inhibitory control, verbal fluency, working memory,
and planning.

Methods: 18 male puberty and 13 andropause underwent executive function test
including mental flexibility by D-KEFS sorting test, verbal fluency by verbal fluency
test, inhibitory control by Stroop test, working memory by trail making test part B and
planning by D-KEFS tower test. Statistical analysis by Independent—sample t-test in
normal distribution and Mann-Whitney U test in non-normal distribution and p-value
is 0.05.

Results: In the male puberty group average age is 20.17 + 0.79 years old, and in the
andropause group, the average age is 48.54 + 5.52 years old. This study found that there
are 3 tests that showed significant statistical differences (P<0.05) between groups,
including mental flexibility (p=0.002), verbal fluency (P<0.001), and inhibitory control
(P<0.001). However, there are two tests that showed no significant statistical difference,
including working memory (P=0.068) and planning (P=0.170).

Conclusion: Executive function, including mental flexibility, verbal fluency, and
inhibitory control in andropause, was significantly less than the male puberty group.
Therefore, executive functioning skills in andropause should be concerned with
preparing for aging.

Keywords: executive function; andropause; male puberty; Delis-Kaplan executive
function system (D-KEFS)
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ABSTRACT

Introduction: Aging is defined as a natural process characterized by structural and
functional changes. Functional impairments are linked to changes in balance and
walking ability with aging. These impairments are the most common cause of falls
among the elderly, which also reduce their quality of life. Therefore, balance training is
essential for fall prevention in elderly people.

Objective: To study the immediate effect of star excursion balance training on balance
and walking speed in healthy elderly people.

Methods: Thirty-eight participants were aged 60 to 69 years old, both males and
females. All participants were randomized into 2 groups including the experiment group
that received star excursion balance training (n=19) and the control group that received
stretching exercise (n=19). Both groups received 10 minutes of warm-up and cool-down
and 30 minutes of exercise per session for 1 session. Static balance control was assessed
by measuring the single-leg stance (SLS) test, dynamic balance control was assessed by
measuring the time up and go (TUG) test, and walking speed was assessed by measuring
the 10-meter walk test (LOMWT), respectively. All outcome measurements were tested
before and after receiving the intervention.

Results: The results revealed that there were no significant differences in all outcome
measurements between groups (p>0.05). In comparison within groups, there were no
significant differences in the SLS test in both groups (p>0.05). However, there were
significant differences in the TUG test and 10MWT after receiving intervention within
the experimental group (p<0.05).

Conclusion: The immediate effects of star excursion balance training resulted in
improved dynamic balance and walking speed. The results of this study will provide
useful clinical information for future rehabilitation programs for the elderly. However,
this study focused on the immediate effect of star excursion balance training. This may
not cover the long-term effects of exercise on balance in the elderly.

Keywords: balance; star excursion balance training; elderly; walking speed;
randomized controlled trial
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ABSTRACT

Background: A sedentary lifestyle was often experience problems with the
musculoskeletal system. Less physical activity will reduce the capability of the muscles.
Moreover, it can cause pain or diseases related to the musculoskeletal system. Therefore,
this study aimed to examine the effect of Kinesio taping on back muscle endurance,
lower back flexibility and balance in sedentary young adults.

Method: This study was a randomized controlled trial, 44 sedentary young adults were
selected and subjects were randomly assigned into two groups, the KT group and the
control group. Each group included 22 subjects, they were assessed before the taping
intervention of Schober's test, Single stance test, Y-balance test and Biering-Sorensen
test. After the taping intervention 30 minute, subjects were recorded using the same test
method.

Result: There was a statistically significant increase of single leg stance in the KT group
compared to the control group (p <0.05). In other tests, the KT group was significantly
increased compared to before and after the experiment. On the other hand, the flexibility
of the back had a statistically significant decrease in the KT group. Besides, there was
no significant difference of the flexibility of back between in the KT group and the
control group.

Conclusion: In this study found that the kinesio tape can increase capability of balance
in people with sedentary behavior with statistical significance. Due to kinesio tape can
increase the sensory response in the area where the tape is attached. This result shows
Kinesio taping seems to have an effect on perception and the ability of the nervous
system and muscles to control movement.

Keywords: Kinesio tape; endurance; Balance; Sedentary lifestyle
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ABSTRACT

Introduction: Widely spread of COVID-19 virus worldwide leads to changes in daily
living situations such as; keeping social distance, frequently cleaning hands, and
wearing a face mask all the time even while exercising to against the spread of the virus.
Obijective: This study aims to compare the effect of wearing 3 types of face masks; Non
face masks (NFM), Surgical face masks (SFM), and Muslin Face masks (MSM); while
exercising with moderate intensity to cardiovascular response and comfortable feeling
while wearing face mask in healthy adult participants.

Methods: Cross-over design was used to investigate the study’s objective. Ten healthy
participants aged 20.9+1.5 years old, BMI of 21.26+1.33 kg/m? performed treadmill
exercise while wearing NFM, SFM, and MFM with an intensity of 40-59% Heart rate
reserve (HRR) for 30 minutes. Perceived Comfort Scale (PCS) and Cardiovascular
response including; Blood pressure (BP), Respiratory rate (RR), Oxygen Saturation
(Ogsat), Rating Perceived Breathlessness (RPB), and Borg Rating of Perceived Exertion
(RPE) were recorded in each exercise session with a wash-out period for 48 hours.
Results: All participants can complete the exercise with moderate intensity while
wearing 3 types of face masks. After 3 sessions of exercise, systolic BP and PCS showed
a significant difference between types of face masks (p-value = 0.024, 0.033,
respectively). Change SBP between baseline to exercise have significant difference
when compare NFM vs SFM (p-value = 0.042) and NFM vs MFM (p-value = 0.035);
Change SBP value equal 9.3+11.52 mmHg in NFM, 18.8+7.38 mmHg in SFM, and
18.9+6.87 mmHg in MFM. PCS scores have a significant difference in NFM vs MFM;
score 25.9+2.02 and 28.5+3.41, respectively (p-value = 0.018). Diastolic BP, RR, Osat,
RPB, and RPE were not found significantly different between groups.

Conclusion: Wearing SFM and MFM while exercising with moderate intensity leads
to increased SBP and discomfort feeling more than NFM. However, it seems to be that
wearing SFM and MFM does not affect exercise performance and dangerous responses
for healthy adults. According to this pilot study, further studies with a larger sample
should confirm these initial results.

Keywords: surgical mask; muslin face mask; treadmill exercise; aerobic exercise;
comfortable sensation
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ABSTRACT

Introduction: Streblus asper, or toothbrush tree, has been traditionally used as a
medicinal plant for toothache and dental caries treatments.

Objective: This study aimed to investigate antimicrobial activities of S. asper leaves
ethanolic extracts in Thailand.

Methods: S. asper leaves were washed, dried and ground to powdered, then
exhaustively extracted with 95% ethanol using Soxhlet extraction. Antimicrobial
activity including determined zone of inhibition, determination of minimum inhibitory
concentration (MIC), determination of minimum bactericidal concentration (MBC) and
minimum fungicidal concentration (MFC) were determined, as according to Clinical &
Laboratory Standards Institute guidelines. The extract was done against 10 tested
microorganisms including, Staphylococcus aureus, Bacillus cereus, Streptococcus
mutan, Enterobacter aerogenes, Enterococcus faecalis, Escherichia coli, Klebsiella
pneumoniae, Pseudomonas aeruginosa, Candida albicans and Candida glabrata.
Results: S. asper leaves extract at 200 mg/ml showed an inhibition zone against tested
microorganisms, except Pseudomonas aeruginosa, ranging from 7.00 to 11.00 mm. The
leaves extract had inhibitory and microbicidal capacity at concentration of >
2,000 pg/ml, except Staphylococcus aureus and Streptococcus mutan had good
inhibitory and microbicidal capacity at concentration of 125 and 250 pg/mi,
respectively.

Conclusion: S. asper leaves extract had good activities on oral pathogen bacteria, its
leaves extract could be beneficial as an oral hygiene product.

Keywords: Streblus asper; clear zone; MIC; MBC; MFC
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ABSTRACT

Introduction: Clinical work and reports in the past ten years have found abnormal
thyroid function in many patients with Sjogren's syndrome (SS), and Hashimoto's
thyroiditis (HT) is the most common. Both are Autoimmune diseases, and there is
currently no effective treatment. Traditional Chinese Medicine can effectively improve
patients' clinical symptoms and laboratory indicators through syndrome differentiation,
treatment, and holism modulating.

Objective: To examine the TCM method of differentiation, treatment, medication
characteristic, and clinical effect of Professor Wang Yue in treating primary Sjogren’s
syndrome overlap with Hashimoto's thyroiditis (SS-HT).

Methods: 42 cases with SS-HT from the outpatient department of Professor Wang Yue
of Nanjing Affiliated Hospital of traditional Chinese medicine between January 2015 to
August 2020 were selected. Excel 2010 was used to collect and frequency analysis the
general data, syndrome types, and medication characteristics of Professor Wang Yue in
treating SS-HT, and used SPSS 24.0 software to statistically analyzed the TCM
syndrome score and laboratory index before and after treatment.

Results: Professor Wang Yue mainly treated SS-HT by replenishing Qi and nourishing
Yin, generating fluid and relieving thirst, clearing heat and purging fire, reducing
swelling, and dispersing knots. Six cases were markedly effective, 15 cases were
improved, 19 were effective, and two were ineffective. The total efficiency was 95.24%.
After treatment, TCM syndrome score decreased significantly (P < 0.01), CRP, ESR,
TGADb, TPOAD decreased significantly (P < 0.01).

Conclusion: SS-HT's pathogenesis is Yin deficiency and internal heat in the first stage.
In the middle stage is both Qi and Yin deficiency, and liver and kidney Yin deficiency
are in the late stage. SS-HT treatment method moistens the lung and clears the stomach
heat, replenishing Qi and Yin, tonifying the liver and kidney, and reducing swelling and
dispersing knots. Chinese Medicine treatment of SS-HT has a definite curative effect: it
can relieve clinical symptoms and reduce the inflammatory index and thyroid
autoantibody without side effects, including anti-inflammatory, analgesic,
anticoagulation, immune regulation, liver, and kidney protection. It is worthy of clinical
application.

Keywords: Sjogren syndrome; Hashimoto's thyroiditis; TCM syndrome differentiation;
autoimmunity

Introduction

ST AEAE IR IR CAE RS RO R IR %
TIRZEAAIE (Sjogren’s syndrome, SS)& {145 H
IR LR S, SR R ICHDR IR %8 (Hashimoto’s
thyroiditis, HT) A% W, k%R HT {1 SS B4

(¥ B IR AR 9 %5, 117 pSS A5 rh 5 i
DRIRBIAH E IR E HT [1]. HHEAEAHEIRTG Y
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ABSTRACT
Ointment massage (paste massage) is a traditional external treatment method of

traditional Chinese medicine. It is a form of massage and ointment used together by using

the ointment as the medium, applying paste before manipulation, and then applying the
Tuina massage technique. The ointment has been used for over 2000 years, as early as
the pre-Qin period. With the development of history, from the northern and Southern
Dynasties, Sui and Tang Dynasties, Song, Jin, Yuan Dynasties, and Ming and Qing
Dynasties. Up to now, ointment massage therapy can treat various clinical diseases and
has a significant curative effect, which more and more patients have recognized. This

paper showed the development of ointment in Traditional Chinese Medicine history to
the modern period.

published under a Creative
Commons (CC BY-NC-ND 04

license.

©0Co

1. Origin of Ointment

The development of ointment massage therapy in
China has a long history, recorded in many historical
pieces of literature on traditional Chinese medicine. The
earliest record of ointment massage therapy is 52 Bing
Fang (Prescriptions for fifty-two diseases). The content
of ointment massage therapy was first recorded in
Huangdi Neijing (The Yellow Emperor's Canon of
Internal Classic). There are also records of medicinal
rubs or ointments, mainly used to treat dermatoses, such
as itch of skin and frostbite. However, the prescription
composition is not recorded [1-3].

2. The emergence of the term ""Ointment™

The classic literature Synopsis of prescriptions of
the Golden Chamber put forward the word "ointment
massage.” Ointment massage has become an external
treatment combining massage techniques and drugs,
which has attracted the attention of doctors of all
dynasties. This literature puts forward the concept of
preventing and treating diseases. "The way of promoting
health preventing diseases. As soon as the evil Qi

Keywords: ointment massage therapy; the history of TCM ointment therapy; TCM
external therapy; paste massage

reaches the meridians and collaterals, it should be
treated immediately, not waiting for it to go deep into
the viscera. In case of serious pain and numbness in the
limbs, the channels and collaterals are blocked. We
should use methods such as guidance, exhalation,
acupuncture, ointment external application, and
massage so that the meridians and orifices are not
blocked. The five flavors of diet should be balanced, not
partial to food. Excessive sexual activity can exhaust
kidney essence. If the body's healthy Qi is strong, the
evil Qi will not invade the internal organs and meridians
and get sick. The Synopsis of prescriptions of the Golden
Chamber also records the ointment massage
prescription "Tou Feng Mo San Gao": Dafuzi and salt
rub the rash with a square inch dagger so the drug can
be effective." It has become the origin of the "Mo Ding
Gao" ointment in the later period [4].

3. History and progress of ointment massage therapy
3.1 Two Jin's northern and Southern Dynasties

Two Jin's northern and Southern dynasties were
the period of the formation and initial development of
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ointment. The prescription of ointment has been
scattered in the preserved literature. Moreover, there is
a relatively complete prescription of "Gaomo
(ointment)," as well as disease-specific and application
methods. Become the foundation of the development of
ointment massage therapy for later periods [5].

3.1.1 Huangdi Neijing (The Yellow Emperor's Canon of
Internal Classic) and ointment

According to Huangdi Neijing, Ointment massage
therapy is clinically used to treat facial paralysis and
other diseases. Lingshu Jingjin Chapter 13 records,
“The treatment for the disease of Foot Yangming's
meridians is to use horse ointment, stick it on the side of
the contracture and convulsion. Then mix cinnamon
powder with Baijiu (distilled spirits), apply it on the
loose side, hook it in the corner of the mouth with a
mulberry hook, and place it in a small pot with the
charcoal fire of mulberry firewood. The high and low
position is subject to the patient's slow breathing when
sitting. While ironing the cheek on the contracture and
convulsion side with horse ointment, drink some wine
and eat more delicious things like bacon. People who
cannot drink alcohol should also reluctantly drink some
and rub the affected part repeatedly so that they can
heal.” This is the treatment method of ointment massage
combined with massage technique for facial
paralysis. In the later period, the Sheng Ji Zonglu
(General Medical Collection of Royal
Benevolence) also used Chinese honey locust ointment
to treat facial paralysis. These are the fundamental
theories of treating facial paralysis with horse ointment
from Lingshu Jingjin Chapter 13, which comes from the
treatment of facial paralysis with ointment in the later
periods [6].

3.1.2 Zhou Hou Bei Ji Yao Fang (The Handbook of
Prescriptions for Emergencies) and ointment

The ointment prescription recorded in the Zhou
Hou Bei Ji Yao Fang (The Handbook of Prescriptions
for Emergencies) can be used externally or orally. In the
use of ointment massage, it is emphasized that
"Xianghuomo™ mean that using massage techniques to
produce warmth can achieve the effect of "warming the
meridians and dredging the collaterals" in order to
increase the therapeutic effect. This concept has made
significant progress in applying ointment massage
therapy. The ointment formula has been used in medical
books and modified to a certain extent in later periods.
"Pei Shi Wu Du Shen Gao ointment is a prescription for
treating all kinds of diseases that cause by evil
pathogenic, with symptoms such as talk nonsense,
dizziness, and unconsciousness: Xionghuang, Zhusha,
Danggui, Chuanjiao, and Wutou, soaking in bitter wine
overnight. Five jin (a unit of weight) of pig fat, fry the
Chenlu five times, grind away the dregs, mix and stir
with Xionghuang and Zhusha powder. Take with a
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warm wine in the dosage same as jujube stone. If it does
not heal, retake it until the disease gets healed; If there
is a disease in the limbs, or carbuncle, swelling and other
diseases and sores can be rubbed and applied with the
paste. It is better to apply it to the body at night and when
the disease emits fog and dew." These showed that
ointment therapy and formula had been continuously
used and supplemented in the clinic. The traditional
Chinese Medicine drugs used in the ointment formula
recorded in the above Zhou Hou Bei Ji Yao Fang have
many indications. They can be used to treat various
diseases.

3.1.3 Liu Juanzi Guiyi Fang and Gao Mo

Liu Juanzi Guiyi Fang is remarkable literature on
surgery, which also records the rich records of ointment
massage therapy in treating diseases. It was written in
483 years. The ointment formulas in the book include
Sheng Xiong Qiong ointment, Wu Du ointment, Sheng
Rou ointment, Baizhi massage ointment, Dan Sha
ointment, Shexiang ointment, Haunglian ointment,
Ouzhi ointment, etc., which are specialized in the
treatment of surgical diseases.

3.2 Sui and Tang Dynasties

In the Sui and Tang Dynasties, plaster massage
therapy got further development. Especially in the Tang
Dynasty, the application of ointment massage therapy
was an essential feature in the history of massage.

3.2.1 Beiji Qianjin Yaofang (Prescriptions Worth a
Thousand Pieces of Gold for Emergencies) and
ointment

During this period, ointment massage therapy has
been extensively developed. Beiji Qianjin Yaofang
records many ointment formulas for preventing and
treating pediatric  diseases. For  example,
Wuwugancaoshengmo ointment, Mosheng ointment,
Danshachi ointment, Yizhongbaiyu, Mifenyan, in
Beiji Qianjin Yaofang: Shao Xiao Ying Ru Fang. Itis a
lot of proven prescriptions obtained from folk
experience. Sun Simiao recorded many ointment
prescriptions in Beiji Qianjin Yaofang: volume 16-
Zhongfengshang Zhugaodisan, Volume 17-Feng Du
Jiao Qi Gaodiwu. There also found ointment massage
therapy treating various diseases in
Beiji Qianjin Yaofang: Volume 5-Shao Xiao Ying Ru
Fang, Fu Ren Yi. Therefore, Beiji Qianjin Yaofang
contains plenty of ointment massage prescriptions,
which can treat internal medicine, surgery, gynecology,
pediatrics, ophthalmology and otorhinolaryngology,
dermatology, and other diseases [11-12].

3.2.2 Wai Tai Mi Yao Fang (Essential Secrets from
Outside the Metropolis) and ointment

Wai Tai Mi Yao Fang records many names of
ointment massage prescriptions used to treat swelling,
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arthralgia and pain. Most increased ointment
prescriptions are used to treat surgical skin diseases,
such as rheumatic pruritus, dandruff, alopecia,
ringworm itching, and other diseases. Wai Tai Mi Yao
Fang also emphasizes the technique of "Mozhiji
"Ointment after the application of massage ointment,
described in Wai Tai: Volume 32-Tou Feng Bai Xie Jian
Shengfa Fang Bashou."Lianzicao juice, Songye,
Qingtongbaipi, Zaogenvaipi, Fangfeng, Shaoyao,
Baizhi, Xinhuangren, Zhenben, Chenxiang, Qinyuan,
Shanglu root, Xijiaoxie, Qingzhupi, Xixin, Duruo,
MAnjingzi, Linglingxiang, Gansongxiang, Baizhum
Tianxiong, Bobaipi, Fengxiang, Shengdihuang juice,
Sesame oil, Zhuzongzi, Mazonggao, Xiongzhi,
Mangingzi oil, The right 30 drugs are cut, mixed with
Lianzi juice and Shengdi juice, soaked overnight. Then
become the Mozhizi ointment.” The purpose is to make
drugs penetrate the subcutaneous muscle layer through
the massage technique to improve the therapeutic effect
of drugs. It provides an excellent reference value for
future generations to study the development history of
ointment massage therapy [13].

3.3 Song, Jin, and Yuan Dynasties

The ointment massage therapy in Song, Jin, and
Yuan Dynasties was inherited from the Sui and Tang
Dynasties, mainly through the local use of ointment
massage therapy. In addition to using ointment massage
to treat the diseased parts, it also cooperates with the
theory of the Five internal organs, the Six hollow
organs, and acupuncture points, and with massage
techniques on the relevant parts and points. It can
improve the clinical effect and has a remarkable curative
effect.

3.3.1 Tai Ping Sheng Hui Fang (The Peaceful Holy
Benevolence Formulae) and ointment

Tai Ping Sheng Hui Fang in the early Northern
Song Dynasty was written in 992, Wang
Huaiyinsummarized the prescription of ointment
massage and the experience of using ointment massage
prescription. This literature includes the historical
ointment prescriptions and the characteristics of special
ointment massage applications. There are nearly 100
ointment formulas in the book, such as the ointment
formula for treating eye diseases and the formula for
treating eye diseases. Waist massage cream is very
distinctive in its production and use. Tai Ping Sheng Hui
Fang also records the "Mo Feng Gao" ointment, mainly
used to treat Bi syndrome, and systematically
summarizes the ointment massage therapy and external
treatment of Bi syndrome such as gout. This book also
records the "Mo Feng Gao" ointment, "Shen Yan Mo
Feng Gao" ointment, and "Mo Tong Gao" that are
widely used in orthopedics and traumatology
departments. It is an excellent development of plaster
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and moxibustion in treating orthopedic diseases. [14-
15].
3.3.2 Shengji Zonglu (The complete record of hoky
benevolence) and ointment

The record of Shengji was written from 1111 to
1117. The development of ointment massage therapy
and application. The content of Shengji Zonglu is more
complete than Tai Ping Shengyi Fang (The Peaceful
Holy Benevolence Formulae), which can be said to be a
complete medical book in the Song Dynasty. This book
has also made new contributions to the development of
ointment. For example, "Mo Ting Gao" ointment treats
eye diseases. Tai Ping Shengyi Fang is based on the
basic theory of using an iron spoon as "Shengtie
Tangdouzi" equipment. In Shengji Zonglu: Volume 150-
Chimaichongguanheijing, use "Shengtie Tangdouzi"
equipment with "Modingmingmugaofang" to treat the
pinkeye that causes by the wind-heat pathogen.
Moreover, Shengji Zonglu records many effective
ointment prescriptions used in the treatment of
orthopedics and traumatology and further integrates
them into one of the three main orthopedics and
traumatology treatment processes. It expands the
clinical application of ointment massage in orthopedics
and traumatology [16].

3.4 Ming and Qing Dynasties

In the Ming and Qing Dynasties, adult massage
therapy was greatly limited due to the shackles of feudal
ethics since the Song Dynasty. At the same time,
pediatric massage has been comprehensively developed.
3.4.1 Ben Cao Gang Mu (Compendium of Materia
Medica) and ointment

Li Shizhen has unique views on treating
Apoplectic Hemiplegia with ointment massage therapy.
The thorough analysis of cleavage, method,
prescription, and medicine is his experience summary of
ointment massage therapy. The clinical efficacy is
outstanding and needs further research. Ben Cao Gang
Mu records many ointment massage and instrument
massage therapy in treating internal, surgery,
gynecology, pediatrics, facial features, and dermatology
diseases. The drugs recorded in Ben Cao Gang Mu
include Yiyu, Huma, Huma oil, Wushi, Xiongzhi,
Dongbitu, Longnaoxiang, Qicao, Spider, wine, Chi,
Lichang, Jincai, Salt, and Maxie, etc. This book records
the treatment of various diseases with ointment
massage, such as dead fetus in the uterus, retained
afterbirth, postpartum uterine prolapse, hypogalactia,
galactostasis, childhood eclampsia, fever, infantile
rhinorrhea, infantile craniectomy, jaundice, swelling,
abscess, gall, Scrofula, Centipede and scorpion sting,
fracture, abdominal pain, hemiplegia, headache, head
wind pain, chest and rib pain, waist and kidney
deficiency cold, urine obstruction, Prickly heat, The
eyes look up and cannot rotate, cataract, choking, hair
loss, beriberi, etc. Therefore, Ben Cao Gang Mu
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summarizes Li Shizhen's personal experience and also
notes all the ointment formulas before the Ming Dynasty
[17].

3.4.2 Puji Fang (Prescriptions for Universal Relief) and
ointment

In the Puji Fang written by Zhu Di in the Ming
Dynasty, the ointment prescriptions recorded, such as
"Wuwu Gancao Shengmo ointment," "Taifu white
ointment," and "Yannian Shuo Zhai ointment," can be
seen in the historical documents before this book, which
can be said to be another collation and summary of the
classic ointment with good curative effect. For example,
"Mo Yao pill" in Puji Fang: Volume 155 Shentimen-
Wuzhongyaotonglun treats kidney yang deficiency and
other five kinds of low back pain [18].

3.4.3 Li Yue Pianwen(Topical Remedies in Rhyme) and
ointment

Wu Shangxian, a surgeon in the Qing Dynasty,
wrote the Li Yue Pianwen, which has been pushed to a
new peak in theory and clinical practice as a significant
contribution. Wu Shangxian believed that "external
treatment can treat internal diseases, internal medicine
can be used as external medicine," and "ointment can
cure all diseases." For internal governance, all kinds of
decoction, pills, and powder are used as an ointment. For
example, "Rubbing the waist for the disease of lower
Jiao Method" and "Huo Mo Yu Dian™ ointment. He
believed that the ointment rub could be reduced to the
needle burnt. From the guidance, exhalation,
acupuncture, moxibustion, and ointment massage
methods from Jin Gui Yao Lue (Synopsis of the Golden
Chamber) proposed that "the pathogenic factor of
apoplexy lies in the meridians and does not enter the
viscera." He used "Da Bai" ointment and "Dahei"
ointment from Qian Jin Yao Fang
(Prescriptions Worth a Thousand Pieces of Gold for E
mergencies) to treat leprosy. According to the theory
that “external treatment can treat internal diseases, and
internal medicine can be used for external medicine,"
Wu Shangxian used "Xiaoerjijingfengdingzi" ointment
to treat infantile convulsion and " Xiaoginglongjiashigao
Decoction™ to treat cough and asthma.

Conclusion

Different researchers often have different
conclusions about the development of ancient ointment
massage in traditional Chinese Medicine. Due to
different priorities, differences are inevitable. This
paper makes comprehensive-textual research on the
relevant materials of ointment message carried in the
historical documents as far as possible and strives to
comprehensively and objectively reflect the true face of
history. However, ancient Chinese medicine was rooted
in traditional Chinese medicine. Its development
process was not synchronized with the overall
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development of traditional Chinese medicine, which
reflected the difference molding of different technical
categories of the same discipline by the overall factors
of culture, politics, and society. The cognition of this
molding difference may be a good source for researchers
to make different conclusions.
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Introduction

ABSTRACT

Lumbar disc herniation (LDH) refers to a clinical syndrome in which the nerve root and
cauda equina nerve are stimulated or compressed by the protruding intervertebral disc
tissue on the pathological basis of LDH. Its clinical manifestations are low back pain,
lower limb radiation pain, lower limb numbness and weakness, stool and urination
dysfunction, etc. Most patients with lumbar disc herniation can improve their symptoms
after conservative treatment. For those patients without significant nerve damage, the
preferred treatment should be non-surgical treatment. There are many records about low
back pain in traditional Chinese medicine literature, which are scattered in the discussion
of "low back pain", "waist and foot pain”, "waist and leg pain", "arthralgia syndrome"
and other diseases and syndromes. Moreover, there are many kinds of therapies,
especially the use of special acupuncture and moxibustion therapy for LDH has a good
curative effect. Among them, all kinds of therapies have their own characteristics and
continue to develop to the present. This paper introduces some literature reviews on the
application of special acupuncture therapy in the treatment of LDH for reference, and
the contents are summarized as follows.

Keywords: Lumbar disc herniation; Acupuncture; Special acupuncture; Research
progress
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Conclusion
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Introduction

ABSTRACT

The aim of this study is to evaluate the efficacy of treating Atopic Dermatitis with the
Traditional Chinese Medicine (TCM) Formula of Si-Wu-Xiao-Feng decoction in
combination with Topical Huang Qin Cream. The case report is from a 42 years old
female patient presented with lesions of small blisters bilaterally spread all over her arms
and legs. The blisters often become very itchy and has affected the patient for over 5
years. The blisters became more severe during the past 2 months. She is prescribed Si-
Wu-Xiao-Feng decoction to drink daily 30 minutes after breakfast and dinner. The TCM
herb composition of the Si-Wu-Xiao-Feng Decoction is adjusted after each follow up
according to the severity and condition of the blisters. She is also prescribed a Topical
Huang Qin Cream. This is an extemporaneous formulation prepared by the Institute of
Thai-Chinese Medicine Mae Fah Luang University. After 6 months of treatment, the
lesions of blisters, papules and scaly skin has recovered back to normal skin. After
treatment was discontinued, the patient was followed up at 2 weeks and shown no
eruption of blisters or signs of itchiness. Moreover, the patient liver and kidney function
were measured at the 3rd month during the treatment. All parameters were within normal
range. In conclusion, treating Atopic Dermatitis with the combination of Si-Wu-Xiao-
Feng decoction and Topical Huang Qin Cream has shown good efficacy. It also shown
potential in preventing the recurrence of the disease and is safe for the patient. This
treatment regimen should be studied in a wider clinical setting for developing new
treatments for Atopic Dermatitis patients in the future.

Keywords: Atopic Dermatitis; Chinese Medicine; Huang Qin; Si Wu Xiao /&ng Decoction

high serum igE levels and have a positive skin prick test

Atopic Dermatitis is a chronic skin disease which
is commonly found in children. The main clinical
features are itchy, dry scaly skin which recurs
periodically [1]. It is considered a common non-
communicable disease. It is reported to occur worldwide
with a prevalence of 20% in children and 2-8% in adults.
Symptoms often develop in children. In severe cases the
symptoms persist into adulthood [2,3]. It can be
categorized into 2 type which are intrinsic type or the
non-igk associated and the extrinsic type of the igE
associated. Patient of the latter type are shown to have

[4]. According to TCM, Atopic Dermatitis is known as
Shi Chuang (#27&). There are many etiologies of Shi
Chuang such as a congenital physical imbalance and
inappropriate eating routine. Consuming certain types of
food such as spicy food and meat can increase the heat
in the body which affects the function of the stomach
and spleen. This can cause imbalance in digestion,
nutrient absorption and nutrient dissemination which
increases the heat and dampness in the body. Moreover,
the body is also exposed to wind which is an external
factor. When the wind, heat and dampness (external and
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internal factors) spreads into the skin the disease will
exacerbate [5]. According to TCM, Atopic Dermatitis
can be categorized into 3 types of syndrome [6] are as
followed:

1. dampness-heat syndrome clinical feature: acute
lesion: erythema, swelling, wheal, itchiness most of the
time, blisters with fluid leakage upon rupture concurrent
symptoms: tachycardia, thirsty, hard stool, yellow urine,
redness color of tongue, yellow and sticky plaque on
tongue, rolling pulse

2. spleen deficiency and dampness retention
syndrome
clinical feature: slow progression of the disease
lesion: mostly are papules and vesicles with darken and
pale spots, scaly skin, itchiness, minimal fluid leakage
upon rupture from scratching
concurrent symptoms: loss of appetite, loose stool,
polyuria with clear or light-yellow color, pale tongue,
white or sticky plague on tongue, soggy pulse

3. Blood-deficiency and wind-dry syndrome
clinical feature: long progression of the disease with on
and off episodes
lesion: lichenification, severe itchiness, scaly skin, small
erythema rashes
concurrent symptoms: pale tongue, thin plagque on
tongue, thready pulse

The treatment regimen of the formula and herb
ingredients are adjusted according to the syndrome and
concurrent symptoms of the patient at each visit.

Si Wu Xiao feng Decoction [7] is a TCM formula
for treating chronic Atopic Dermatits or the common
syndromes of Blood-deficiency and wind-dry
syndrome. It has shown to have good efficacy. The main
properties are nourishing blood, increase dampness,
remove wind and reduce itchiness. The ingredients are
as followed:

1. Monarch drug (jun yao): Rehmannia glutinosa
(Gaetn.) Libosch. ex Fisch. et Mey. — reduce heat, cools
the blood and nourish yin; Angelica sinensis (Oliv.)
Diels and Ligusticum chuanxiong hort — nourishing
blood, improve circulation and harmonizes yingfen and
weifen.

2. Ministerial drug (chen yao): Saposhnikovia
divaricate (Turcz.) Schischk, Nepeta cataria L. and
Heracleum hemsleyanum Diels in combination —
remove wind and reduces dampness for reducing
external factors and reduces itchiness; Cryptotympana
pustulata Fabricius and Mentha haplocalyx Brigq. —
remove wind, provokes rash and reduces itchiness.

3. Adjuvant drug (zuo vyao): Polygonum
multiflorum Thunb. - nourishing liver and kidney,
tonifying and replenishing blood and essence, enrich
yin; Cannabis sativa L. - moistening dryness and
simulate the circulation of blood. These 2 herbs can
potentiate the monarch drug in nourishing yin and
blood; Dictamnus dasycarpus Turcz. — reduces heat and
dampness, eliminates the dampness in the skin; Paeonia
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lactiflora Pall. — nourishing blood and harmonizes
yingfen and weifen

Huang Qin Cream is an extemporaneous topical
cream for treating skin conditions which is prepared and
used exclusively by the Institute of Thai-Chinese
Medicine Mae Fah Luang University Hospital. The
main indication is for skin rash with inflammation and
itchiness which are a non-infectious cause. The main
herb ingredient of Scutellaria baicalensis Georgi. is
shown to have many biological properties such as
fatigue reduction, antibacterial, anti-inflammatory and
immunomodulation [8]. Other ingredients of Vaseline,
glycerin and lanolin have moisturizing effects.

Case Report

1st visit: 42 years old female patient came to the
General Medicine Department of the Institute of Thai-
Chinese Medicine Mae Fah Luang University Hospital.
Patient has a history of Atopic Dermatitis with on and
off episodes since 2016. Patient had received treatment
from a dermatological clinic with a type of injection,
oral antihistamine and topical medications. The skin
rash and itchiness were relieved after the treatment but
exacerbated after exposure to external stimulants. In this
visit, patient has lesions of small blisters bilaterally
spread all over her arms and legs. The itchiness is very
severe in the ankle area. She has had these symptoms for
over 3 months and it has become severe during the past
month. Patient reported to have a underlying disease of
allergic rhinitis. Patient reports no severe disease,
history of surgery, drug allergy, consumption of
alcoholic beverages, smoking and family history of any
severe diseases.

Physical examination of the rash on both arm and
legs showed erythema rash with some darken spots.
Prolonged rash mostly became dry, scaly, swelling and
thick. Some of the newly erupted rashes are blisters with
minimal fluid leakage. Most rashes are itchy but within
tolerable limits. Itchiness is increased after consumption
of spicy food, exposed to hot weather and increased
sweating. Patient often feels thirsty and prone to cold
sores but has low consumption of water. Normal diet
and normal bowel movement. Difficulty sleeping and
increased itchiness during her sleep cycle. She often
feels fatigue after waking up. Tongue has reddish color
with a thick white plaque. LMP 26.6.2564*6 days with
normal amount, reddish color, minimal blood clots and
no menstrual pain.

Diagnosis:

Conventional medicine - Atopic Dermatitis
(Chronic Stage)

TCM - Shi Chuang (Blood-deficiency and wind-
dry syndrome)

Treatment: aim to nourish the blood, increase
dampness, expel wind and reduce the itchiness. Oral
medicine is the modified Si-Wu-Xiao-Feng decoction
and topical medicine is the Topical Huang Qin Cream.
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Modified Xiao-Feng decoction should be taken 30
minutes after meal. Take 180 ml per dose after breakfast
and dinner. Duration 7 days.

Topical Huang Qin Cream should be used after
bath in the morning and evening or when itchiness
increases. Duration 7 days.

Follow up is after 7 days of the current visit and
advised to avoid spicy food, oily food, salty food and
fried food. Get enough rest and exercise regularly.
2nd visit: After using the oral and topical medicine for
1 week, patient reported no side effects from the
medication. Newly erupted blisters on the arm and leg
are still present with tolerable level of itchiness.
Itchiness increases with hot weather or when excess
sweating. Diet and bowel movement is normal. Falling
asleep and sleeping duration improved. Dry mouth but
reduces thirstiness. Tongue is pale red with thick white
plaque. Small pulse.

Diagnosis reveal that the patient has newly erupted
rash due to the increase heat according to TCM.
Therefore, the herb ingredient Paeonia suffruticosa
Andr. Was added into the modified Xiao-Feng
decoction formula to help clear heat and cool the blood.
Topical Huang Qin Cream was prescribed like before.
Duration of the treatment regimen is 14 days and follow
up was appointed after 2 weeks.

3rd Visit: After the treatment, patient showed to
have no new eruption of the blister rash. The recovered
rash are mostly dried out but felt to have good moisture.
Itchiness is increased especially during night time.
Sleeping pattern disturbed due to the itchiness. Diet and
bowel movement is normal. Tongue is pale red with
thick white plaque. Small pulse.

The herb ingredient Tribulus terrestris L. was
added to help expel wind and reduce itchiness. While
the herb ingredient Nepeta cataria L. was removed from
the modified Xiao-Feng decoction. Topical Huang Qin
Cream was prescribed like before. Duration of the
treatment regimen is 14 days and follow up was
appointed after 2 weeks.

Now the patient is at the 1 month of the treatment.
No new rash eruption was reported. Previous papule
rashes are now thinner and most of the darken spot have
become lighter. Itchiness has reduced with some areas
of dry skin. Patient reported that the topical Huang Qin
cream can completely reduce the itchiness. Other vital
signs are normal. Afterwards, the modified Xiao-Feng
decoction composition are adjusted according to the
syndrome at each visit which the patient is appointed for
follow up every 2 weeks.

After 3 months of the treatment, the patient’s liver
and kidney function was measured. Laboratory results
showed that AST =17 U/L, ALT 18 U/L, ALP 61 U/L,
BUN 10.7 mg/dL and Creatinine 0.8 mg/dL. All
parameters were within normal limits therefore the
treatment with TCM medications was allowed to
continue.
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After 6 months of the treatment with modified
Xiao-Feng Decoction and Topical Huang Qin Cream,
patient’s symptoms have gradually recovered. No new
rash eruption. Previous darken papules have become
thinner and lighter. No itchiness. Therefore, the
treatment was discontinued. Discharge advices were to
avoid spicy food, oily food, salty food and fried food
because they can increase heat in the body. Avoid any
known allergy stimulant. Get enough rest and exercise
regularly.

Telemedical followed up after the discontinuation
of the treatment at 2 and 4 weeks. Patient reported no
new rash eruption and no disturbance in her daily life.

Discussion

According to TCM, Atopic Dermatitis
(Chronic Stage) can be categorized into spleen
deficiency and dampness retention syndrome and
Blood-deficiency and wind-dry syndrome [9]. The
patient in this case has a long progression of the disease.
Lesions are erythema and papule rash with some darken
spots. Severe itchiness. Area of the elevated skin in the
rash are harden and scaly. Tongue is pale and pulse is
small. These symptoms correlate with the condition of
Shi Chuang with the blood-deficiency and wind-dry
syndrome. The etiology of this condition is caused by
the chronic nature of the disease. Heat-dampness
stagnation inside the body, dampness stagnation which
causes blood stagnation which is combined with the heat
inside the body [10]. This contributes to the intense
stagnation of heat, dampness and blood stagnation in the
later stage. The wind and heat destroys the Yin. This
causes the dampness stagnation that obstructs the Luo
meridian and reduce the blood circulation to the skin.
These all contribute to the blood-deficiency and wind-
dry syndrome. According to TCM, the treatment for Shi
Chuang with the blood-deficiency and wind-dry
syndrome must enrich blood, moisten dryness, expel
wind and stop itchiness. In this case the researcher uses
the TCM formula of Si-Wu-Xiao-Feng decoction as the
main medication. In case of severe itchiness which
disturbs the sleeping pattern, the herb ingredient Ostrea
gigas Thunberg and Hyriopsis cumingii (Lea) was
added. If there is blood stagnation, the herb ingredient
Salvia miltiorrhiza Bge and Corydalis yanhusuo W. T.
Wang was added. If the dampness is high, the herb
ingredient Dioscorea tokoro Makino is added. If wind is
high, Tribulus terrestris L. is added [11]. Oral treatment
is not only a part of treatment for this disease. There are
other treatments such as herbal paste, herbal shower or
soaking, moxibustion, fire-needle therapy, acupuncture,
cowherb attachment on earlobe, injection according to
acupuncture point and blood pricking and cupping [12].
Behavioral adjustment is also an important part of the
patient treatment plan. TCM doctors should advise
patients to consume food with minimal seasonings.
Avoid spicy food, fried food and other food that can
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cause cold sore. Avoid foods that are known to cause
allergy such as seafood and fermented food. Avoid tea
and coffee.

Conclusion

This case report has demonstrated the
effectiveness of the diagnosis and treatment of Atopic
Dermatitis (Chronic Stage) according to TCM. TCM
doctor must be able to provide a correct differential
diagnosis of the condition or syndrome of the disease.
The next important point is the selection of an
appropriate TCM formula must be selected with
adjustment of the herb ingredient amount and
composition according to the dynamic of the disease
condition throughout the treatment plan. Improper
adjustment, such as non-compatible formula or using
the herb ingredient in subtherapeutic or supratherapeutic
levels, can greatly affect the efficacy of the treatment or
even cause undesired adverse effects. This would also
be a burden on the patient in terms of medical cost.
Treating Atopic Dermatitis (Chronic Stage) with TCM
requires a long period of time and the patient must have
good discipline and patience during the treatment plan.
The results of the treatment is a reduction in the
exacerbation of the disease, relief from the chronic skin
lesions and these treatment also have minimal side
effects on the major metabolic organs. However, this is
a single patient study. To improve this treatment
regimen, a clinical study in a larger population is
required. Moreover, pharmacological studies on the
efficacy of Si-Wu-Xiao-Feng decoction for treating
Atopic Dermatitis (Chronic  Stage) should be
investigated. These data are essential for developing
new clinical standards for the treatment of Atopic
Dermatitis (Chronic Stage) with TCM in Thailand in the
future.
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Introduction

At present, constipation is most common in the
world, including in Thailand. The most common group
is between the ages of 20 and 40 [1]. Chronic
constipation most patients will have symptoms of
having lumpy or hard stools, rarely feeling pain to

ABSTRACT

Introduction: At present, constipation is most common in the world, including in
Thailand, and if left for a long time. This can lead to many complications and affect daily
life. Today, the treatment for constipation most of them uses laxatives. Long-term use
of laxatives can cause drug resistance. Therefore, the purpose of this study is to study
the effectiveness of Thai traditional massage in improving constipation and the study
satisfaction with the treatment of chronic constipation.

Methodology: This study was a one group study design, clinical trial in patients with
chronic constipation. The research participants were female or male, aged 20 - 45 years,
residing in Chiang Rai province. Thirty subjects had constipation according to Rome Ill
criteria and were diagnosed with constipation that wasn't caused by mechanical
obstruction or due to another cause such as cancer by a modern physician. All will be
treated with Thai traditional massage and herbal compresses to treat chronic constipation
for a period of 1 day and collected data with measuring instruments, including a recorded
form.

Results: The study showed improved behavior of defecation, urination, and decreased
use of laxatives. There was an increase in the number of times defecation. Difficulty in
defecation, inability to defecate, abdominal pain during defecation, time to use defecate,
and use of laxatives or manual maneuvers to facilitate defecations are decreased. In
addition, the satisfaction of the research participants in terms of quality of service,
quality of treatment, and overall satisfaction level were strongly satisfied.

Conclusion: The study had shown that Thai traditional massage for chronic constipation
helps to stimulate the frequency of bowel movements without any side effects. It was
concluded that the Thai traditional massage was safe and suitable to be used to treat
primary constipation.
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defecate, taking a very long time to the stool, or failing
to the stool [2]. In addition, environmental factors may
cause constipation, such as housing, cold weather, or the
economy.

There are both medicinal and non-medicated
methods of treating constipation. Most drug-based
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treatments are laxatives, but should not be used
continuously for the long term, which can cause drug
resistance [3], and non-medicine treatment such as
behavior modification drinking plenty of water, at least
1.5 to 2.0 liters per day, light to moderate daily exercise
may increase bowel movements. [2]

In Thai traditional medicine Constipation is
likened to Dan-Lom. Incomplete defecation, difficulty
in defecation, feces hard like goat feces. [4]. Herbal
compress relieves pain, reduces muscle spasms,
improves blood circulation. and the aroma of herbs
helps to relax.

Chronic constipation if left untreated for a long
time. It can lead to systemic diseases, such as colorectal
ulcers, hemorrhoids, etc. Including affecting the quality
of life's daily life [5]. The researcher is interested in
studying the effectiveness of Thai traditional massage in
improving constipation because in the treatment of
chronic constipation there are many studies, including
both medicinal and non-medicated methods of treating
constipation, medicinal [6] herbs [7], and self-
acupressure on pregnancy-related constipation [8].
However, the effectiveness of Thai traditional massage
in improving constipation in Chiang Rai province has
not been studied, and if Thai Traditional massage can be
used to affect the treatment of patients with chronic
constipation. It can reduce the complications of chronic
constipation and improve the quality of life. Therefore,
the purpose of this study is to study the effectiveness of
Thai traditional massage in improving constipation. The
purpose of this study is to study the satisfaction with the
treatment of chronic constipation and explore the
treatment options for chronic constipation.

Methodology

Study design
This study is a one group study design, clinical trial
in patients with chronic constipation.

Population and sample size
30 volunteers with Roma Il chronic constipation.

Data collection

The researcher developed the assessment to study
the Thai traditional massage efficacy for chronic
constipation at Institute of Thai-Chinese Traditional
Medicine, Mae Fah Luang University. The instrument
used to measure results is a data record and data were
compared before and after the experiment and then
imported into the statistical analysis program IBM SPSS
STATISIC 21.

Operating area
Institute of Thai-Chinese Traditional Medicine 2nd
floor, Department of Orthopedic and Sports Medicine
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Mae Fah Luang University, Chiang Rai and there were
30 research participants.

Population size

Thirty volunteers with publicized constipation
(Dan-lom) were interested in participating in the study.
Inclusion criteria

1. People aged 20 - 45 years.

2. Male or female.

3. People with constipation by Rome Il criteria have
2 or more symptoms for more than 3 months.

4. History taking and physical examination to
diagnose constipation that is not caused by
mechanical obstruction or from other causes such
as cancer (examined by a modern physician).

Exclusion criteria

1. Pregnant or breastfeeding women.

2. Patients with Hemiplegia or Paresis.

3. Contagious skin diseases such as chickenpox,
shingles, contagious leprosy, etc.

4. Volunteers cannot communicate, understand or
follow instructions.

5. Fever higher than 38.5 °C or menstruation on the
day of treatment participation.

6. Uncontrolled high blood pressure (Uncontrolled
hypertension) blood pressure is greater than
170/90 mmHg.

7. There is thrombosis. and clots with blood clots
(Thrombophlebitis).

8. Taking anticoagulant drugs such as Aspirin,
Clopidogrel, Prasugrel, Ticlopidine, etc.

9. Patients who treat constipation with medication.

10. Haven't taken antibiotics in the past 3 months.

Discontinuation criteria

1. Cardiovascular system abnormalities, such as
chest pain, etc., or urinary system abnormalities
such as Dysuria and Hematuria, etc.

2. A medical condition that develops during research
is found to be life-threatening if it is still in the
research process and is not treated.

3. Failure to comply with research rules or fail to
follow up as scheduled.

4. The volunteers want to withdraw from the research
project.

5. How to reach volunteers, such as inviting doctors
or nurses, or placing advertisements.

Research tool
The instruments used in this research consist of 2
parts: research tools and tools used to collect data.

Methodology

The experimental group consisted of 30 people
treated according to the traditional Thai medical practice
guidelines, consisting of Thai traditional massage and
herbal compress.
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Treatment evaluation

The experimental group will be assessed using a
record of excretion behavior, constipation before and
after treatment, adverse reactions and assessed for their
satisfaction with the treatment in terms of quality of
service, quality of treatment, and overall satisfaction.
After completing the study.

Outcome measurement

A questionnaire to assess the excretion behavior of
the volunteers to assess the severity of the constipation
of the volunteers.

Statistical methods for data analysis

1. Analyze general data using descriptive statistics,
including mean and standard deviation of
volunteers.

2. Data used for comparative testing, Intention to
treat analysis with one-way ANOVA repeated
measurement.

3. Analyze the results of each indicator Comparison
between before the start of the experiment and
after the experiment using paired-samples t-test
statistics.

Results

From data analysis, it was found that most of the
research participants were women. The most aged
between 21-25 years and single status. Occupation of
most of the students. Have had chronic constipation for
1-3 years, most of them. Most of the family members
had no history of constipation. Most of the meat was
eaten. The food tastes were mostly sweet, followed by
salty flavor, spicy, and sour taste. The frequency of
eating fatty foods Most were 3-5 times/week. Stress,
most of them had sometimes to stress. Sleep soundly
most of them sleep soundly sometimes. Most of them
liked to eat salty food. Drinking tea and coffee, most of
them drank sometimes (Table 1).

From data analysis, it was found that after the
experiment defecation and urination behavior are better.
Reduce the use of laxatives (Table 2).
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Table 1 shows the general information of the samples
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Sample group (n=30) % X (S.D.)
Gender 1.63(0.49)
Male 11(36.7)
Female 19(63.3)
Age (years) 4.9(0.30)
16-20 years 14(46.7)
21-25 years 16(53.3)
Status 1(0.00)
Single 30(100)
Religion 6.86(0.83)
Buddhism 29(96.7)
Christianity 1(3.3)
Occupation 1.62(0.48)
Personal business/ trade 3(10.0)
Student 27(90.0)
Have had chronic constipation 1.10(0.31)
for a long time (years)
1-3 years 25(83.3)
4-6 years 2(6.7)
7-9 years 3(10.0)
Family history of constipation 6.86(0.83)
Yes 5(16.7)
No 25(83.3)
Eating behavior 2.0(0.00)
Meat 30(100)
Food taste 1.53(0.86)
Sweet 19(63.3)
Salty 8(26.7)
Sour 1(3.3)
Spicy 2(6.7)
The frequency of eating fatty 2.23(0.43)
food
3-5 times/week 23(76.7)
Everyday 7(23.3)
Stress 2.33(0.47)
Sometimes 20(66.7)
Regularly 10(33.3)
Sleep soundly 2.23(0.43)
Sleep soundly sometimes 23(76.7)
Sleep soundly every night 7(23.3)
like to eat salty food 1.90(0.40)
Yes 25(83.3)
No 5(13.3)
Drink tea and coffee 1.96(0.41)
No 3(10.0)
Sometimes 25(83.3)
84
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Table 2 Shows a study on the effectiveness of Thai traditional massage in improving constipation in before and after
the experiment.

. . Before experiment After experiment
Excretion behavior = —
X S.D. X S.D.
Defecation 2.30 0.70 1.70 0.79
Urination 1.43 0.72 1.80 0.76
Use of laxatives 1.56 0.50 1.66 0.47

Table 3 Shows the results of a comparative study on the effectiveness of Thai traditional massage in improving
constipation before and after the experiment.

. . Before experiment After experiment
Defecation characteristics 3 SD. X SD. df t P-value
Number of times of defecation 1.60 0.81 1.43 0.85 58 0.77 0.443
Difficulty in defecation 3.36 1.12 2.70 0.91 58 2.51 0.015*
Inability to defecate 3.23 1.04 2.70 1.02 58 2.00 0.050
Abdominal pain during defecation 3.00 1.01 2.16 0.91 58 3.34 0.001*
The time to use defecate 1.80 0.92 1.76 1.00 58 0.13 0.894
Use of laxatives or manual maneuvers
to facilitate defecations. 2.00 0.58 1.83 0.83 58 0.89 0.375
* Statistically significant at p-value < 0.05
From data analysis, it was found that the From data analysis, it was found that after the
researcher’s participants were able to excrete within 1 experiment the researcher’s participants had better
day of experiment (Table 4). defecation characteristics, especially the difficulty in
. defecation and abdominal pain during defecation were
Table 4 Shows the results of a comparative study on the statistically significant at p-value < 0.05 (Table 6).
effectiveness of Thai traditional massage in improving
constipation before and after the experiment. Table 6 Shows the results of the satisfaction assessment.
Date of first defecation N Percent Thai traditional
Day 1 23 6.7 Assessment massage Satisfaction level
Day 3 1 3.3 Quality of service 4.55 0.59 Strongly satisfied
Quality of treatment  4.55 0.59 Strongly satisfied
. . Overall satisfaction  4.63 0.51 Strongly satisfied
From data analysis, it was found that most of them did Total 455 059 Strongly satisfied

not experience any adverse reactions. (Table 5).

Table 5 Shows the adverse reactions after the trial of
Thai traditional massage in improving constipation. Discussion

From a research study on the effectiveness of Thai

The adverse reactions N Percent .. -
Nausea traditional massage on the treatment of chronic
Yes 2 6.7 constipation. It was found that the participants in the
No 28 93.3 study had better stool excretion. Decreased use of
Dizziness laxatives There is an increase in the number of
Yes 4 133 defecation times. Decreased difficulty in defecation.
No 26 86.7 Decreased incontinence symptoms. Abdominal pain
Loss of appetite during defecation decreased. Less time spent driving
YN%S 273 32? and the use of drugs or procedures was reduced. Past
Stomachache ' studies have shown that massage can help loosen muscle
Yes 6 20.0 contractions in the gastrointestinal tract, thereby
No 24 80.0 improving the digestive system. And the functioning of
Pain from massage the intestines is efficient including being able to drive
Yes 7 233 fluently and more time [9]. Thai traditional massage has
No 23 76.7 a good effect on stimulating the frequency of excretion.
Burn after herbal compress Thus, it was concluded that Thai traditional massage
Yes 0 0 was effective in treating chronic constipation. and

suitable for treatment [10] The researcher’s participants
were able to pass bowel movements within day 1 of
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treatment 76.7%, followed by day 2, 20.0% and day 3,
3.3%. The most of researcher’s participants did not
experience any adverse reactions after treatment. Some
researcher’s participants had nausea, 6.7%, dizziness,
13.3%, loss of appetite, 23.3%, stomachache, 20.0%,
pain from massage 23.3%. Gastrointestinal decrease
similar to the results of a past research study [11].

Conclusion

The conclusion of the research indicated that the
Thai traditional massage was effective in treating
constipation. Observed from defecation behavior before
and after treatment, but massage can be dangerous, if the
therapist is not properly trained. Treatment should only
be done by a registered and licensed practitioner such as
a practitioner of Thai traditional and applied Thai
traditional medicine.
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ABSTRACT

Introduction: Delayed onset muscle soreness (DOMS) when they perform a different
type of sport or practice new skills. DOMS is different from the acute pain experienced
during and shortly after exercise. It usually appears after a pain free period (12-24 h),
peaks at 24—72 hours and disappears within 7 days of the exercise.

Objective: To investigate the Effect of Court-Type Thai Traditional Massage (CTTM)
on DOMS in The Biceps Brachii Muscle After Resistance Exercise.

Methods: Mae Fah Luang University student female, aged 18-22 years, 30 people. This
was a Randomized Control Trial study. The volunteers were divided into 2 groups, the
first group was a Court type Thai massage experiment with 15 people and the second
group was a control group of 15 people. The subjects tested the Visual Analogue Scale
(VAS), Range of Motion (ROM) and swelling were measured before, immediately and
24, 48 and 72 hours after the exercise.

Results: The results showed by comparing the differences between the groups, it was
found that there was a statistically significant decrease in pain level (p<0.05) at 48 hours.
Range of motion of the experimental group there was statistically increased (p<0.05) at
72 hours. The swelling of the muscles was not statistically in both groups and between
groups.

Conclusion: CTTM can help muscles relax, reduce muscle contraction and reduce
DOMS symptoms after resistance exercise. which shows that the CTTM after the
experiment in the experimental group, VAS was lower than the control group and
increased range of motion.

Keywords: Court-Type Thai Traditional Massage (CTTM), delayed onset muscle
soreness (DOMS), Biceps brachii

Introduction

There is stiffness, swelling and muscle weakness, etc.

Delayed onset muscle soreness (DOMS), also
known as muscle fever, is a type of muscle strain injured
is resulted in muscles had tenderness and stiffness. Most
of the time, this condition occurs asymptomatically, and
tenderness tends to occur in the extremities of the
muscles. The muscle pain receptors are located at the
junction of muscles and tendons; difficulty moved pain
occurs only when moved. The pain was present for the
first 8-24 hours and the pain worsened after 24-72 hours
after the exercise. Will had pain when touched the area.

Symptoms last up to 96 hours (4 days) or more, and
disappeared on their own, after 5-7 days of exercised is
stopped depended on individual performance [1].
Treatment and prevention of DOMS, such as cold
therapy with ice compress it would help reduced the
inflammatory processed and swelled [2]. Stretched by
warming up before exercise. Increased muscle
flexibility and jointed range of motion would have a
positive effect on reduced muscle spasm and increased
blood flow [3]. Sports massage is popularly applied to
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pained of DOMS is the Swedish massage used petri
technique. Petrissage technique because it is a technique
in the manner of pressed and released (Compression &
Decompression) accorded to the pressure given to
reduced pained swelled that occurs and increased blood
flow, anti-inflammatory drug, ultrasound, electrical
current techniques and homeopathy [4].

Court type Thai traditional massage (CTTM), Thai
named Nuad Raja Sum Nak, is a practice of Thai
traditional medicine. CTTM is a wisdom that has been
passed down for a long time. Especially the group of
diseases related to muscles, the massage used fingers
and hands to massage the body according to the science
and art of Thai traditional medicine that had been
practiced in CTTM for therapeutic, disease prevention,
rehabilitation. Helps relax muscles. This would be a
good result in the treatment of pain, stiffness, fatigue in
various parts of the body, reduced pain and swelling, etc.
The benefits of CTTM, such as help the muscles relax
and reduces muscle spasms, reduce muscle swelling,
helps weaken the fascia, making the muscles more
flexible and help to relax and relieve stress [5]

Therefore, the researcher is interested in studying the
effects of CTTM on DOMS in the Biceps brachii muscle
after resistance exercise because there are no research
studies in this area. To be a guideline to fully rehabilitate
the muscles after the next exercise as well as the
integration of Thai traditional medicine in order to
further disseminate wisdom.

Methodology

Participants

This study was approved by the Mae Fah Luang
University Ethics Committee on Human Research
(NO.EC-22029-25). This study was a clinical trial. This
was a randomized compared study with a randomized
control trial. Mae Fah Luang University student female,
ages of 18-20 years, 30 people. The number of subjects
was determined by a G*Power program, and the t-tests
group data entry model was analyzed by means of the
difference between two independent means (two
groups). The effect size (effect size f) calculated from
the above study was 1.09, which determined a
confidence level of 95% and a power of the test (power
of test) 80%. Total sample size: 30 people.

Inclusion Criteria

— Mae Fah Luang University students female, aged
between 18-22 years

— Do not exercise regularly about using the arm area.

— Never received massage therapy before for at least 1
month.

— There are no contraindications to massage, fever
above 38.5 degrees Celsius, high blood pressure of
more than 140/90 millimeters points.

Charoonsrisawad, V. et al/) Health Sci Altern Med (2022), 87-91

2 International Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

Exclusion Criteria

— The volunteer had symptoms related to disease in
the jointed tendon or muscle which affects the
inability to exercise according to the prescribed
program.

— The volunteer was injured during the exercise
program.

Experimental Design

This study was a clinical trial. This was a randomized
compared studied with a randomized control trial. The
volunteers were divided into 2 groups, the first group
was the CTTM experiment and the second group was
the control group the details are as follows. The first
group, the experimented group, received a CTTM. The
duration of the massage is 30 minutes. The second group
was the control group. The volunteers were given bed
rest and self-cared education for anterior forearm pain
after resistance exercised.
The subjects tested the Visual Analogue Scale (VAS),
Range of Motion (ROM) and swelling were measured at
before the experiment, immediately and 24, 48 and 72
hours after the exercise.

Exercise

The armed training Scott-curl program causes
muscle soreness on Biceps brachii. All volunteers
performed eccentric exercise of biceps brachii muscles
using a preacher curl bench. Weight of the dumbbell
was 80% of the pre-exercise MIF. Place the upper arm
on the cushion wider than your shoulders. By placing
the elbows against the cushion. The volunteer lift the
dumbbell from the elbow elastic to the elbow extension
position and holds it for 5 seconds. Repeat 20 times,
count as 1 set, do 3 sets.

Statistical Analysis

All analyses were performed using program SPSS
for windows. Mean and the standard deviation (SD).
Paired t-Test to compare the difference of the test
resulted between the groups. Repeated measured to
compared the differences of the test resulted within the
group. Test for statistical significance at the 0.05 level.

Results

In a study on the Effect of Court-Type Thai
Traditional Massage on Delayed-Onset Muscle
Soreness (DOMS) in The Biceps Brachii Muscle After
Resistance Exercise. A total of 30 volunteers were tested
in both groups, including the Court type Thai
Traditional massage group and the control group, 15
people each, as shown in table 1.
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Table 1 General characteristics of participants

Experimental Control
Volunteer group group P- value
attributes (n=15) (n=15)
Age (years) 20.80+0.91 21.10+1.10 0.39

57.30+10.70 0.66
158.90+5.32 0.83

Weight (kg)
Height (cm)

58.85+8.48
159.85+4.42

The VAS scores of the experimental group and the
control group after massage (48 hrs.) were significantly
different (p<0.05) as shown in figure 1.

- Q== Experimental group Control group

Time

Figure 1 Comparison of VAS scores between
experimental and control groups, *(p<0.05).

Range of motion (ROM) values between the
experimental group and the control group after massage
there were no significant differences as shown in figure
2.

= @== Experimental group Control group

Range of motion ("c)
|
\
\
\
\
\
/
/
/

Time

Figure 2 Comparison of ROM between experimental
and control groups.
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Swelling between the experimental group and the
control group (72 hrs.) were not significantly different
as shown in figure 3.

Figure 3 Comparison of Swelling between
experimental and control groups.

The pain level of the experimental group and the
control group showed that after massage VAS of the two
groups there was no difference within the group, as
shown in table 2. The ROM of elbow flexion between
experimental and control groups. It was found that after
massage ROM of both groups was not statistically
different and there was no difference within the group.
The range of motion of the experimental group's elbow
flexion was increased after massage, as shown in table
3. The swelling of muscle between the experimental
group and the control group found that the swelling after
massage in both groups There were no statistically
significant differences within and between groups, as
shown in table 4.
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Table 2 Comparison of VAS values within the experimental and control groups

Pain Scale (VAS)

Period Before After
0 hr 24 hr 48 hr 72 hr
Experimental group (n=15) 0.00+0.00 1.10+0.87 1.00+0.81 0.50+0.70 0.00+0.00
Control group (n=15) 0.30+0.94 1.70+1.63 1.30+0.82 1.40+0.84 0.80+1.47

Table 3 Comparison of ROM of elbow flexion within the experimental and control groups

Range of motion (ROM)

Period Before After
0 hr 24 hr 48 hr 72 hr
Experimental group (n=15) 135.00+10.54 132.00+9.48 136.50+7.26 140.80+8.01 135.50+5.98
Control group (n=15) 133.6048.73 134.00+7.84 133.70+8.35 135.7048.99 142.20+8.05
Table 4 Comparison of circumference length within the experimental and control groups
Arm circumference length
Period Before After
0 hr 24 hr 48 hr 72 hr
Experimental group (n=15) 27.21+2.84 27.40 £3.10 27.37£3.38 27.53+2.87 27.44+3.36
Control group (n=15) 27.01+4.02 26.66+3.66 26.74+3.69 27.48+3.94 27.81+4.07

Discussion

VAS of the experimental group and the control
group. There was a statistically insignificant reduction.
When comparing the differences between the groups, it
was found that There was a statistically significant
decrease in pain level (p<0.05) at 48 hours. ROM of the
experimental group there was a statistically significant
increase (p<0.05) at 72 hours. And the control group
When comparing the differences between the groups, it
was found that There were no statistically significant
differences. In addition, the swelling of the muscles
There was no statistically significant in both group and
between groups. The mechanisms of massage affect
DOMS will reduce emigration of neutrophils and/or
higher levels of serum cortisol [6]. Massage therapy
after strenuous exercise could be effective for
alleviating DOMS and improving muscle performance

[71.

Conclusion

CTTM can help muscles relax, reduce muscle
contraction and reduce DOMS symptoms after
resistance exercise. Which shows that the CTTM after
the experiment in the experimental group, the pain level
was lower than the control group and increased range of
motion. Future studies should include an exercise
program that induces the whole arm and should increase
the sample size. To support that CTTM can relieve
DOMS symptoms after resistance exercise.
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Introduction

Hypertension is a major public health problem in
Thailand. Currently, several changes cause changes in
behavior. The hustle of life affects your health and body,
causing even more. High blood pressure can cause many

©0clo

ABSTRACT
Introduction. Aromatic medicine, using herbal remedies to help decrease blood

pressure. There is a formulation that helps to treat lower blood pressure. It has properties
to decrease blood pressure levels and nourish the heart called <YA HOM TEP PRA
CHIT»

Objective: The main objective of this study is to determine if adding aromatic medicine

can decrease blood pressure with standard treatment for a patient with hypertension
compared to standard treatment.

Methods: Study on the patient with hypertension in Wiang Chiang Rung Hospital. After
purposive sampling, 80 patients were divided into 2 groups. The 40 people in the

intervention group were treated by Select subjects based on screening with inclusion
and exclusion criteria and were randomized into 2 groups such as the experimental
group of patients taking Enalapril 5-15 mg ,day) with Taking a dose of YA HOM TEP

PRA CHIT 3 capsules 3 times before meal (1,200 mg,day)once a day in the morning by

the standards and evaluation satisfaction after the treatment
Results: The results of the study concluded that the average blood pressure at the pretest

and post-test in the experimental group had an average decrease. Baseline characteristics
between the treatment and control groups were similar. Before the treatment, the systolic

blood pressure of the intervention and control group in term of after the treatment
showed the average systolic blood pressure of the control group before joining the study
and before the treatment are 153.13,153.83,153.93,154.98, and 154.98. The average

diastolic blood pressure of the intervention group before joining the study and before
the treatment showed the average diastolic blood pressure of the control group before
joining the study and before the treatment are 84.38,85.05,85.53,86.15, and 86.40.
Conclusion. For the comparison of average systolic blood pressure after the treatment
of both groups are statistically significant differences at the 0.05 level, but before the
experiment, the average systolic blood pressure of both groups does not have
statistically significant differences at the 0.05 level. And for the comparison of average
diastolic blood pressure after the treatment in week2-4 of both groups are statistically
significant differences at the 0.05 level.

Keywords: YA HOM TEP PRA CHIT; blood pressure; hypertension

complications. The most common complication of
hypertension is heart coronary artery disease, kidney
disease, kidney failure, and other complications. The
World Health Organization survey and data collection
of hypertensions around the world found that the death
rate up to 12.8% of all mortality, or approximately 7.5
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million people per year, and in May will have a patient
population of 2025 is hypertension increased 1.2-1.5
billion people.[1] 2 and 3 in the pathogenesis of
hypertension occur in developing countries in East Asia
and Southeast today found the incidence of the disease
is 1 in 3 people will suffer from high blood pressure. In
Thailand, the number of patients with hypertension who
registered more year, in 2017 the population of patients
with hypertension registered an increase of 12,342.14
14,926.47 per 100,000 population and in Region 1
healthy body, including Chiang Mai, Lamphun, Phayao,
Mae Hong Son and Chiang Rai, Phrae, Nan certain rate
of patients with hypertension were 94,408 new cases in
which the offense itself [2]. Chiang Rai has a new
1565.79 cases per 100,000 people in the year 2011.
Department  of  Non-Communicable  Diseases
Department of Disease Control survey of high blood
pressure both male and female, aged 15-74 vyears,
hypertension often occurs in males: female ratio was
1.7: 1, most commonly between the ages 60 and over,
followed by the age range of 40-59 years and an age
range 15-39 years.[3] The severity classification of
hypertension among adults aged 18 years and over was
based on blood pressure levels measured in clinics,
hospitals, or public health facilities. Hypertension care
in Thailand: best practices and challenges, 2019. World
Health Organization. Country Office for Thailand.
Optimal systolic blood pressure < 120 and diastolic
blood pressure < 80, Normal 120-129 and/or 80-84,
High normal systolic blood pressure 130-139 and/or
diastolic blood pressure 85-89, Hypertension level 1
systolic blood pressure diastolic blood pressure 140-159
and/or 90-99, Hypertension level 2 systolic blood
pressure diastolic blood pressure 160-179 and/or 100-
109, Hypertension level 3 systolic blood pressure
diastolic blood pressure 180 and/or 110 and isolated
systolic hypertension (ISH) systolic blood pressure
diastolic blood pressure 140 and < 90. Treatment of
hypertension is often mainly used to treat the medicine,
patients taking drugs to lower blood pressure levels.
This treatment is only for the good of the patient's
symptoms are not worse than they were. The doctors
have to learn to treat high blood pressure by focusing on
behavior modification, controlling diet weight (Level of
BMI) within the normal range, exercise, and mental
health treatment. Otherwise, there is also hypertension
treatment by using massage to help reduce blood
pressure levels and remain at or below 130/85
mm Hg. to prevent complications and symptoms that
may occur in the future.[4] Previous research has
studied this quasi-experimental research Clinical
practice guideline in Thai Traditional medicine for
patients with hypertension in Chiang Saen Hospital
2014 showed that the treatment of hypertension can
lower blood pressure as the systolic and diastolic
equivalent of treating hypertension with medicine today
[5,6] and education study massage therapy for essential
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hypertension: a systematic review showed that massage
may play a critical role in controlling high blood
pressure in the treatment of primary support therapy,
when combined with high blood pressure, may be more
effective than drugs for high blood pressure as well as
reductions in systolic blood [7] and a study of the effect
Massage therapy for essential hypertension: a
systematic review showed that massage may play a
critical role in controlling high blood pressure in the
treatment of primary support. Massage therapy, when
combined with high blood pressure, may be more
effective than drugs for high blood pressure as well as
reductions in systolic blood pressure and a study of the
effect of Massage therapy for essential hypertension: a
systematic review showed that massage may play a
critical role in controlling high blood pressure in the
treatment of primary support. Massage therapy, when
combined with high blood pressure, may be more
effective than drugs for high blood pressure as well as
reductions in systolic blood pressure.[7] From the
above, you can see that taking a dose of YA HOM TEP
PRA CHIT 3 capsules 3 times before meal (1,200
mg/day) may help lower the blood pressure of patients
to come back in the stable or less than the original. Thus,
the authors of the research promote the use of traditional
medicine in Thailand to treat patients with high blood
pressure further. Researchers are interested to study the
efficacy and safety of the YA HOM TEP PRA CHIT
formula that can decrease blood pressure with standard
treatment on a patient with hypertension and compare
patients with hypertension with standard treatment.

Methodology
The study design was Quasi-Experimental research

that compared the intervention and the control group by
collecting data from a sample group of male or female
patients aged 34-59 years. After purposive sampling, 80
patients were divided into 2 groups 40 people each
based on the criteria of the inclusion criteria as has been
diagnosed with essential hypertension or primary
hypertension and receiving high blood pressure
treatment by taking Enalapril 5-15 mg. once a day in a

morning by the standards of the Wiang Chiang Rung
Hospital Chiang Rai, blood pressure ranges from 140,90

mmHg but not exceeding 160,100 mmHg, not have
dyspneachest painpulse rate more than 100
times/minute and irregular pulse, no complications as a

result of high blood pressure to the target organs such as
the kidneys or the heart and so on, and no other common
diseases such as high blood lipid or diabetes, asthma,
heart disease, cancer, stroke and renal disease based on
the history of treatment, and pleased to cooperate in this
study. The two groups signed the consent form to

participate in the study. Discontinuation criteria are
blood pressure is greater than or equal to 160,100 mmHg
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From blood pressure monitoring to 2 rounds[8]
@ccording to the schedule of activities), found

symptoms of cardiovascular disorders such as chest
pain, etc, or signs of urinary tract disorders, such as

urinary incontinence, bloody urine, etc,, found a disease
that occurred during the research was diagnosed as life-

threatening if still in the research stage and not treated,
do not follow the rules of research or not follow the
schedule, and want to withdraw from this study. The 40

people in the intervention group were treated such as the
experimental group Patients taking Enalapril 5-15 mg

/day) by the standards for the treatment of hypertension
in early-stage patients, the dose of Enalapril was able to
control blood pressure due to its 24 -hour duration by

taking a dose of YA HOM TEP PRA CHIT 3 capsules
3 times before meal (1,200 mg,day) once a day in a

morning by the standards of the Wiang Chiang Rung
Hospital Chiang Rai, and evaluation satisfaction after
the treatment at week4.

Statistical analysis

The study duration is 8 weeks containing the steps
for preparation, clinical examination, and collecting
data. The steps for preparation. Study documents and

related research. Contact the relevant authorities and
gather the required information. Procedures for ethical

research are the step for clinical examination and
collecting data, Choose population and clinical

examination process. The step for process and analyzing
the data. Explain statistics of variable data by mean
percentage and standard deviation. Use independent
sample ttest and SPSS program to compare mean
between experimental group and control group. All
statistical tests were performed at a two-sided p-value
less than 0.05 levels.

Results
This research is quasi-experimental research to

study the effect of high blood pressure treatment by an
experimental group of patients taking Enalapril 5-15 mg

/day) taking a dose of YA HOM TEP PRA CHIT 3
capsules 3 times before meal (1,200 mgday) with

standard treatment and control group taking standard
treatment and taking Enalapril 5-15 mg. Once a day in

the morning. Measurement of blood pressure and side
effects and also compared the satisfaction of those who
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received high blood pressure treatment at Wiang Chiang
Rung Hospital, Wiang Chiang Rung District, and
Chiang Rai province. The research team collected data

from 80 patients, divided into 40 experimental groups
and 40 control groups. The data was analyzed and

presented in the form of a lecture table divided into 3
parts.

Part 1. General characteristics of the sample

Personality
The general characteristics of the sample show the
characteristic of the sample group. The most gender in

the sample group is female; the experimental group is
60.00 percent and the control group is 65.00 percent. The

most age in the experimental group is 50-54 and 55.
59 years old with 40.00 percent. Then the second is 45.
49 and 40-44 years old with 7 50 percent the most age in
the control group is 50 - 54 years old with 32 50 percent.

The most Marital status is married which has the same
in 2 groups. Married in the experimental group has 85.00

percent and, in the control, the group has 80.00 percent.

Part 2. The result of the treatment of hypertension by YA

HOM TEP PRA CHIT 3 capsules 3 times before meal
4,200 mgday, in combination with taking Enalapril 5.
15 mg. per oral once a day in the morning.

From table 1, the comparison of the result of the
treatment by YA HOM TEP PRA CHIT 3 capsules 3
times before meal (1,200 mg,day, in combination with
taking Enalapril 5-15 mg. per oral once a day in the

morning of the intervention and the control group in
term of before the treatment showed that an average of
systolic blood pressure of the intervention group before
joined the study and before the treatment in week1,
week2, week, and week4 are 15150, 138.40, 133.48,
130.83 and 129.93. The average systolic blood pressure
of the control group before joining the study and before
the treatment in week 1, week 2, week 3, and week 4
were are15313, 153.83, 15393, 154 98, and 15498 . The
average diastolic blood pressure of the intervention
group before joining the study and before the treatment
in week 1, week 2, week 3, and week 4 are 84.23,83.78
,8153,80.78, and 8128 The average diastolic blood
pressure of the control group before joining the study
and before the treatment in week 1, week 2, week 3, and
week 4 are 84.38, 85.05, 85.53, 86.15, and 86.40.
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Table 1 Showed an average, standard deviation and compares the average blood pressure of the intervention group (N =
40) and the control group (N = 40) before joining the study and before the treatment in week1, week?2, week3, and week4

divide into systolic and diastolic

Blood Pressure

Blood Pressure (mmHg)
Intervention group (N=40)

Blood Pressure (mmHg)
Control group (N=40)

Mean SD Mean SD
Before 151.50 12.77 153.13 11.67
systolic Week-1 138.40 17.09 153.83 10.84
Week-2 133.48 15.93 153.93 10.58
Week-3 130.83 14.15 154.98 10.30
Week-4 129.93 12.52 154.98 10.30
Before 84.23 12.07 84.38 11.82
Week-1 83.78 14.80 85.05 11.54
Diastolic Week-2 81.53 17.51 85.53 11.48
Week-3 80.78 13.02 86.15 11.26
Week-4 81.28 12.04 86.40 11.46

Table 2 Showed an average standard deviation and compares the average blood pressure of the intervention group (N = 40) and the
control group (N = 40) after the treatment in week 1, week 2, week 3, and week 4 divided into systolic and diastolic.

Note:*Statistical significance at the 0.05 level.

Blood Pressure (mmHg)

Blood Pressure df P-value
Mean SD

Before
Intervention group Systolic 151.50 12.77 -.594 78 0.554
Control group Diastolic 153.13 11.67
Intervention group Systolic 84.23 12.07 -.056 78 0.955
Control group Diastolic 84.38 11.82
Week1
Intervention group Systolic 138.40 17.09 -4.820 78 0.000*
Control group Diastolic 153.83 10.84
Intervention group Systolic 83.78 14.80 -.430 78 0.669
Control group Diastolic 85.05 11.54
Week?2
Intervention group Systolic 133.48 15.93 -6.760 78 0.000%*
Control group Diastolic 153.93 10.58
Intervention group Systolic 81.53 17.51 -1.208 78 0.231
Control group Diastolic 85.53 11.48
Week3
Intervention group Systolic 130.83 14.15 -8.618 78 0.000%*
Control group Diastolic 154.98 10.30
Intervention group Systolic 80.78 13.02 -1.974 78 0.052
Control group Diastolic 86.15 11.26
Week4
Intervention group Systolic 129.93 12.52 -9.768 78 0.000*
Control group Diastolic 154.98 10.30
Intervention group Systolic 81.28 12.04 -1.949 78 0.055
Control group Diastolic 86.40 11.46

From table 2 the comparison of the result of the
treatment by YA HOM TEP PRA CHIT 3 capsules 3
times before meal (1,200 mg/day) in combination with
taking Enalapril 5-15 mg. per oral once a day in the
morning of the intervention and the control group in
term of after the treatment showed that
15150,138.40,133.48,130.83 and12993. The average
systolic blood pressure of the control group before

joining the study and before the treatment in week 1,
week?2, week3, and week4 is 15313, 153.83, 15393,

15498, and 154 98. The comparison of average systolic
blood pressure after the treatment in week-1,2,3 and
week-4 of both groups are statistically significant
differences at the 0.05 level, but before the experiment,

the average systolic blood pressure of both groups is not
statistically significant differences at the 0.05 level. The

average diastolic blood pressure of the intervention
group before joining the study and before the treatment
in week 1, week 2, week 3, and week 4 are
84.23,8378,8153,80.78, and 8128. The average of
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diastolic blood pressure of the control group before
joining the study and before the treatment in week 1,
week 2, week 3, and week 4 are 84.38,85.05,85.53,86.15,

and86.40. For the comparison of average diastolic blood

Discussion

The results of the study concluded that the
experimental group's average blood pressure at pretest
and posttest had an average decrease. Baseline

characteristics between the treatment and control groups
were similar. Before the treatment, the systolic blood

pressure of the intervention and control group is the
comparison to the result of the treatment by YA HOM
TEP PRA CHIT 3 capsules 3 times before meal (1,200

mg,day) in combination with taking Enalapril 5-15 mg.

per oral once a day in a morning of the intervention and
the control group in term of after the treatment showed
that 15150,13840,133.48,13083 and12993. The

average of systolic blood pressure of the control group
before joining the study and before the treatment in
week 1, week 2, week 3, and week 4 were are153.13,

15383, 15393, 15498, and 154.98. The comparison of

average systolic blood pressure after the treatment in
week-1,2,3 and week-4 of both groups are statistically

significant differences at the 0.05 level, but before the

experiment, the average systolic blood pressure of both
groups is not statistically significant differences at the
0.05 level. The average of diastolic blood pressure of the

intervention group before joining the study and before
the treatment in weekl, week2, week3, and week4 are
84.23,83.78,8153,80.78, and 8128 The average

diastolic blood pressure of the control group before
joining the study and before the treatment in weekl,
week2, week3, and week4 are 84.38,85.05,8553,86.15,

and86.40. For the comparison of average diastolic blood

pressure after the treatment in week3 and week4 of both
groups are no statistically significant differences at the
0.05 level. The effect of YA HOM TEP PRA CHIT on

the circulatory system of the heart, brain, and throughout
the body. which was discovered from modern research

as evidence confirming the properties of aromatherapy
It has been found since ancient times that it helps to
relieve palpitations, fainting, blackouts, dizziness, and
dizziness. Beriberi, including symptoms due to low

blood pressure and insufficient blood supply to the
brain, resulting in increased blood flow of small blood
vessels to the brain and peripheral organs of the entire
body and organs outside the body, such as blood vessels
that feed the hands, feet, etc. However, the use of YA
HOM TEP PRA CHIT Should be used according to the
indications and precautions as follows should be careful
when eating with drugs in the anticoagulant group
@nticoagulanty and antiplatelet drugs @ntiplatelets) and
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pressure after the treatment in week3 and week 4 of both
groups are no statistically significant differences at the
0.05 level.

be careful with continued use of the drug. Especially in
patients with hepatobiliary dysfunction. Because

camphor accumulation and poisoning may occur and be
careful with the drug in patients allergic to pollen.

Conclusion
This is consistent with the research on the
treatment of high blood pressure by Court-type Thai

traditional such as medical massage exercise combined
with modern medicine can reduce blood pressure while
heart compression and relaxation as well treatment of
high blood pressure with modern medicine.[9] This is
consistent with Chairat N.'s research that compares the
treatment of hypertension between Courttype Thai

traditional and modern medicine which compares the
average systolic and diastolic blood pressure before and
after the treatment in week4, week8, and week12 [5,10]
of the intervention group and control group and the
mean was significantly lower at 0.001. The comparison

in each week shows that the mean was slightly
decreased. The decrease is statistically significant at 0.05
levels. YA HOM TEP PRA CHIT formulation capsule
was well tolerated. No clinically meaningful difference
in the overall adverse event. There was no serious
clinical adverse event. Frequent urination and diarrhea
after taking medication were reported in both groups.
For this reason, we are unable to make a definite
conclusion about the effectiveness of the YA HOM TEP
PRA CHIT formulation capsule. However, the results of
this study can be used to estimate the sample size for
bigger studies. In conclusion, the treatment of high blood
pressure by YA HOM THE PRA CHIT can reduce
blood pressure levels statistically significantly
compared with modern medicine's treatment. Therefore,
Thai traditional medicine should be applied to treat

patients with hypertension combined with modern
medical treatment.

Competing Interests
The authors declare no conflict of interest. The

funders had no role in the design of the study in the
collection, analysis, or interpretation of the data in the
waiting of the manuscripts, or in the decision to publish
the result.

J Health Sci Altern Med
2" International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

96



Funding

This research is supported by the School of
Integrated Medicine, Mae Fah Luang University, and
Wiang Chiang Rung Hospital, Chiang Rai province.

Acknowledgments

This study was supported by the School of
Integrated Medicine, Mae Fah Luang University, the
Wiang Chiang Rung Hospital, Chiang Rai province
staff, and patients who were research participants that
cooperated throughout the study:.

Author contributions
Conceptualization and methodology. T.T., and K S.

Visualization. T.T,, K S, and C.V. Formal analysis. T.T,,
K.S., and CV. Writing-original draft preparation. T.T.

References

[1] World Health Organization. (2013). Family as centre
of health development: Report of the regional
meeting, Bangkok, Thailand, 18-20 March 2013
(No. SEA-HSD-363). WHO Regional Office for
South-East Asia.

[2] Ghorpade, A. G., Shrivastava, S. R., Kar, S. S.,
Sarkar, S., Majgi, S. M., & Roy, G. (2015).
Estimation of the cardiovascular risk using World
Health Organization/International Society of
Hypertension (WHO/ISH) risk prediction charts in
a rural population of South India. International
Journal of Health Policy and Management, 4(8),
531.

[3] Aung, T. N. N., Shirayama, Y., Moolphate, S.,
Lorga, T., Jamnongprasatporn, W., Yuasa, M., &
Aung, M. N. (2022). Prevalence and Risk Factors
for Hypertension among Myanmar Migrant
Workers in Thailand. International Journal of
Environmental Research and Public Health, 19(6),
3511.

[4] Gabb, G. M., Mangoni, A. A., Anderson, C. S.,
Cowley, D., Dowden, J. S., Golledge, J., &
Arnolda, L. (2016). Guideline for the diagnosis
and management of hypertension in adults—2016.
Medical Journal of Australia, 205(2), 85-89.

[5] Chairat N., Eamphat, Tepcompill T.,Ramphaiboon
P., Chaitha I., Chaitha W., Sriwan L.and Wanpen
D. “Clinical Practice Guideline in Thai Traditional
Medicine for Patients with Hypertension in Chiang
Saen Hospital” National Herbal Fair and annual
academic conference Thai traditional medicine
Folk Medicine and Alternative Medicine No. 13,
6-7 September 2015.

Tapcompill, T., et al. /J Health Sci Altern Med (2022), 92 - 97
2" |nternational Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

[6] Juma, P. A., Mohamed, S. F., Matanje Mwagomba,
B. L., Ndinda, C., Mapa-Tassou, C., Oluwasanu,
M., & Mbanya, J. C. (2018). Non-communicable
disease prevention policy process in five African
countries authors. BMC public health, 18(1), 1-12.

[7] Xiong, X. J., Liu, W., Yang, X. C., Feng, B., Zhang,
Y. Q. Li, S.J.,, &Wang, J. (2014). Ginkgo biloba
extract for essential hypertension:a systemic
review. Phytomedicine, 21(10), 1131-1136.

[8] World Health Organization. Country Office for
Thailand. (2019). Hypertension care in Thailand:
best practices and challenges, 2019. World Health
Organization. Country Office for Thailand.

[9] Tepcompill, T., Ramphaiboon, P., Netveera, V.,
Klumkool, S., Pattana, M., Maneepanya, S.
Clinical Practice in ThailTraditional Medicine
Massage Program for Patients with Hypertension
in Wiang Chiang Rung Hospital. The 1st
international Conferment Research and innovation
Knowledge Transformation towards Thailand 4.0
Mae Fah Luang University, December 7-8, 2017.

[10] Cambron, J. A., Dexheimer, J., & Coe, P. (2006).
Changes in blood pressure after various forms of
therapeutic massage: a preliminary study. Journal
of alternative & complementary Medicine, 12(1),
65-70.

J Health Sci Altern Med
2" International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

97



A

Original Article

Klumkool, S. et al./J Health Sci Altern Med (2022)
2" International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

Journal of
Health Science and Alternative Medicine

Open Access

The Effectiveness of Thai Massage on the Range of Motion
and Muscular Strength of the Arm in Collegiate Basketball Players,
Mae Fah Luang University

Sirikool Klumkool*", Vassana Charoonsrisawad?, Tanyarath Tapcompill!, Kawiya Sintara?,
Chirapan Nakhanakhup?, Supaporm Wisungre3, Duangkamol Thammapatanakul !, Bupachat
Petcharat! and Rossukon Tatan!

1 School of Integrative Medicine, Mae Fah Luang University, Chiang Rai 57100, THAILAND
2 Faculty of Sport Science Burapha University, Chon Buri 20131, THAILAND
SFaculty of Science and Technology, Phetchabun Rajabhat University, Phetchabum 67000, THAILAND

Received July 1%, 2022
Accepted July 9", 2022
Published July 21%, 2022

*Conference Presenter and
corresponding author:
Sirikool Klumkool, School of
Integrative Medicine, Mae Fah
Luang University, Chiang Rai
57100, Thailand

E-mail:
sirikool.klu@mfu.ac.th
(Sirikool Klumkool)

© 2022, Klumkool, S. et al.

This is an Open Access article
published under a Creative
Commons (CC BY-NC-ND 0.4)
license.

©l0ae

Introduction

ABSTRACT

Introduction: Basketball is a fast pace sport, where the players are required to move
quickly, catch and shoot the ball. Basketball players have been developed various
techniques using upper limbs such as shooting, throwing, passing, and dribbling. In
addition to exercise training for high level of physical fitness, sports massage with
stimulating technique is also using for the short-term effectiveness.

Objective: The purpose of this study was to determine the effectiveness of Thai massage
on the range of motion (ROM) of the right shoulder and muscular strength of the right
arm in the collegiate basketball players.

Methods: Twenty subjects, aged from 19 to 24 years old, were equally randomized into
two groups: Thai massage group was treated with Thai Massage program and control
group was treated with Swedish massage program for 10 minutes. Shoulder ROM and
grip strength were measured immediately before the intervention, and after the
intervention. The duration of the trial was 2 times, with the first trial - two days off - the
second trial.

Results: The results showed that Thai massage program improved range of motion of
the right shoulder. Data showed a significant difference in shoulder abduction (p<0.05)
and adduction (p<0.05) compared with control group. Additionally, Thai massage
program significantly promoted short-term effect on muscular strength of the right arm
(p<0.05) compared with control group in 2 trials.

Conclusion: These results suggested that the Thai massage program has an short-term
effects on the range of motion of the right shoulder and muscular strength of the right
arm, compared to Swedish massage in the control group.

Keywords: Range of motion, Muscular strength, Thai massage, Swedish massage

their opponents. This sudden movement requires the
control and coordination of the neuromuscular nervous

Basketball is about scoring goals and scoring. The
goal is achieved by shooting the ball through the
opponent's basket or hoop using the muscles in the arm.
Points are awarded by throwing the ball into the hoop
from above. Basketball has developed various playing
techniques such as shooting, passing, and dribbling.
including the player position for athletes who are
equipped with physical fitness and skilled performance,
that person has a very good chance of winning against

system (Coordination) as well, so it will be accurate and
fast (Speed). In addition, sports massage with a quick
and stimulating technique is also the preferred method
used by athletes before the competitions or training
sessions. Exercising and playing sports is the
coordination of all muscles and when working
repeatedly for a long time. The body will become
fatigued, which causes the body's nervous system to be
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impaired in order to maintain the muscles and unable to
build. The energy in a steady-state (steady-state) if the
athlete has a complete physical preparation will have a
greater chance of winning in that competition, which
sports massage is widely used. At present, both the
leading coaches in fitness gyms Including athletes [1,2]
report that sports massage can be divided into 3 types:
pre-match massage. Massage for most athletes, Swedish
massage is a form of massage that is universal and is
accepted all over the world in principle, Swedish
massage is a massage of touch, press, squeeze and touch
the different parts of the body using the principle. The
same massage as Thai massage is a massage to relax the
mind and body for comfort and healing. A study [3]
compared Swedish massage and Thai massage in
physiology and psychology. They were randomly
assigned to receive either Thai massage or Swedish
massage. Dependent variables were blood pressure and
heart rate, range of motion. Awareness of Anxiety and
Emotions The physical assessment was assessed 48
hours before and after the massage. The results showed
that Thai massage and Swedish massage were equally
effective. The benefits of massage for athletes are to
increase blood flow, expand blood, increase the amount
of blood that the heart pumps out, reduce the pulse rate
increase the readiness of body Affects the stimulation,
causing the maximum energy of the muscles to increase
[4,5], can relieve muscle tension. and allows the
connective tissue to be more stretched since massage
helps to stretch or relax the fascia muscles. Ligaments
that hold bones and muscles which helps to increase the
backflow of the veins and increase the flow of arteries
to replace more Histamine is released causing blood
vessels to dilate. increased skin temperature resulting in
the excretion of waste products from various metabolic
processes including lactic acid (lactic acid) faster. At the
same time, it helps to increase the supply of oxygen and
nutrients to the tissues. It helps to heal and reduce
muscle spasms as well. There is a drain or a reduction in
the amount of various pain neurochemicals. born in the
injured area Reduces the stimulation of small nerve
fibers Affects the recovery of muscle function after
exercise. Relaxation helps the athlete's body to return to
normal faster [6]. Massage during the match and post-
match massage, where the pre-match massage is a
stimulating massage on the superficial tissue with fast
strokes with light weights, use common tech, avoiding
deep, heavy strokes, or press only the joints. This type
of massage can be performed three days before the
match up to four hours before the match. According [7],
it was found that regular stretching of muscles improves
mobility and prevents injuries. In addition, if an athlete
develops a good level of flexibility, it will improve the
technical skills that athletes need to use force, agility,
and increased mobility. In this study, research was
conducted to apply the results of the research to athletes
to optimize arm muscle strength before training and
before the competition. The purpose of this study wants
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to study the effectiveness of Thai Massage on the range
of mation of the right shoulder and muscular strength of
the right arm in collegiate basketball players.

Methodology

Participants

The research design in this study is clinical
research conducted as a controlled trial. Researchers
will recruit participants who are male, undergraduate
students who are basketball players under the Basketball
Club of Mae Fah Luang University, aged 19 to 24, 20
participants. The participants were in good health and
have not a history of serious diseases such as bone
cancer, arm vein thrombosis, diabetes, etc., or had
serious injuries to the muscles and ligaments at the
shoulder for at least six months, must have similar
physical fitness and must have a 2-day muscle break.
During the trial, the experimenter had an accident such
as an injury to the muscles, bones, and joints of the arm.
The participants can leave the experiment at any time.

Methods

Participants who passed the criteria will be
informed about the research objectives and the protocol.
After they listen to the orientation, all of them must give
verbal consent and sign their written consents to this
study. They are also informed that they can drop out any
time they wish even before they complete the trial.
Participants were divided into two groups: an
experimental group of 10 people and a control group of
10 people, by choosing sealed envelopes. A lottery was
drawn, using code 01 as a basketball player group
receiving a Thai massage program and 02 as a basketball
player group receiving a Swedish massage program. The
researcher will collect the information before and after
these participants receive the Thai massage program and
participants receive the Swedish massage program by
measuring the range of motion of the shoulder with a
goniometer, a push-pull dynamometer; measuring
muscle strength with a Handgrip Dynamometer.
Experimental group, participants who received a Thai
massage program will receive a Thai massage two
times, with the first trial - two days off - the second trial.
Use the thumb and hands to massage the body area and
apply 50 pounds of force for massage. a Thai massage
program had an inner arm massage, a wind gate point,
and an outer arm massage, the total massage time is 10
minutes. Only the right arm. Control group, participants
who received a Swedish massage program will receive
a Swedish massage two times, with the first trial - two
days off - the second trial. Use the hands to massage the
body area and apply light force for massage. A Swedish
massage program had effleurage, petrissage, friction,
vibration, and tapotement. The total massage time is 10
minutes.
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Statistical Analysis

The results are shown in terms of the standard
deviation (S.D.) for the Shoulder range of motion
(ROM) and muscular strength of the right arm by using
an SPSS program. And compare the results of the Thai
massage program, the repeated measures ANOVA
statistic was used as a mean score difference between
the experimental group and the control group. Including
the difference in the experimental group.
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Results

The sample group participating in this research
study were 20 male students of Mae Fah Luang
University, divided into the group receiving Thai
massage and a control group of 10 people each. The
experimental group has an average age of 21.80+1.13
years and an average weight of 73.70+£10.12 kg. average
height 175.50+4.64 c¢cm. The control group has an
average age of 21.20+0.63 years and an average weight
of 67.70+2.40 kg. average height 173.40+6.04 cm

Table 1 Basic information of the experimental and control groups show average and standard deviation.

Basic information

The experimental group (n = 10)

The control group (n = 10)

Age (year) 21.80+1.13 21.20+0.63
Weight (kg.) 73.70+10.12 67.70+2.40
Height (cm.) 175.50+4.64 173.40+6.04

The average muscular strength of the right arm in the
experimental group. Pretest, first post-test, and second
post-test were 84.39, 89.25, and 93.99, respectively. In
the control group. Pretest, first post-test, and second
post-test were 76.24, 82.38, and 87.12, respectively. The
average range of motion of the right shoulder, Rt.

Shoulder adduction (°) in the experimental group.
Pretest, first post-test, and second post-test were 47.00,
47.60, and 47.20, respectively. In the control group.
Pretest, first post-test, and second post-test were 47.10,
48.20, and 49.20, respectively.

Table 2 The results of the comparison of the average range of motion of the right shoulder and the muscular strength of
the right arm of the experimental group and control group.

Variable Experimental Control
Pre Postl Post 2 Pre Post 1 Post 2
Rt. Hand grip (Ib.) 84.39 89.25 93.99 76.24 82.38 87.12
Rt.Shoulder 47.10 48.20 49.20 47.00 47.60 47.20
adduction (°)
Rt.Shoulder 176.60 178.40 178.60 177.70 178.60 178.80

abduction (°)

From table 3 The muscular strength of the right arm
between the experimental group and the control group.
Before receiving Thai massage in the experimental
group and receiving Swedish massage in the control
group, there was a statistically significant difference
(p<0.05). The experiment and control groups were
84.39 £ 16.35 and 76.24 + 10.32, respectively, and the
muscular strength of the right arm of the experimental
group was higher than the control group. The average
range of motion of the right shoulder, Rt. Shoulder
abduction (°) in the experimental group. Pretest, first
post-test, and second post-test were 177.70, 178.60, and
178.80, respectively. In the control group. Pretest, first
post-test, and second post-test were 176.60, 178.40, and
178.60, respectively. The muscular strength of the right
arm between the experimental group and control group.

After the first receiving massage, Thai massage in the
experimental group, and Swedish massage in the control
group. There was a statistically significant difference
(p<0.05). The experiment and control groups were
89.25 + 18.68 and 82.38 + 8.72, respectively, and the
muscular strength of the right arm of the experimental
group was higher than the control group. The muscular
strength of the right arm between the experimental
group and control group. After the second receiving
massage, Thai massage in the experimental group, and
Swedish massage in the control group. There was a
statistically significant difference (p<0.05). The
experiment and control groups were 93.99 + 19.40 and
87.12 + 8.88, respectively, and the muscular strength of
the right arm of the experimental group was higher than
the control group.
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Table 3 The results of the comparison of the average muscular strength of the right arm of experimental group and control

group
Period Rt. Hand grip (Ib.) muscular strength
Experimental Control
Pre 84.39 + 16.35 76.24 £10.32
Post 1 89.25 + 18.68* 82.38 £8.72
Post 2 93.99 + 19.40* 87.12 +8.88

* Significant differences between the experimental group and the control group (p<0.05).

From table 4 Range of motion of Rt. Shoulder
adduction between Experimental group and Control
group. Before receiving Thai massage in the
experimental group and receiving Swedish massage in
the control group, there was a statistically significant
difference (p<0.05). The experiment and control groups
were 47.00 + 3.09 and 47.10 £ 2.38, respectively, and
Rt. Shoulder abduction of the experimental group was
lower than the control group. Range of motion of Rt.
Shoulder adduction between Experimental group. After
the first, receiving Thai massage, there was a
statistically significant difference (p<0.05), which was
48.20 = 2.10. Range of motion of Rt. Shoulder

adduction between Control group. After the first,
receiving Swedish massage is not a statistically
significant difference (p<0.05, were 49.20 + 1.03. And
Rt. The shoulder adduction of the experimental group
was lower than the control group. Range of motion of
Rt. Shoulder adduction between Experimental group
and Control group. After the second receiving massage,
Thai massage in the experimental group, and Swedish
massage in the control group. Is that not a statistically
significant difference (p<0.05). The experiment and
control groups were 47.60 + 2.63and 47.20 + 3.42,
respectively, and Rt. The shoulder abduction of the
experimental group was lower than the control group.

Table 4 The results of the comparison of the average range of motion (ROM) of the right shoulder, Rt. Shoulder adduction

of experimental group and control group

Period

Rt. Shoulder adduction (°) range of motion (ROM)

Experimental

Control

Pre
Post 1
Post 2

47.10£2.38
48.20 £ 2.10*
49.20 £1.03*

47.00 £3.09
47.60 £ 2.63
47.20 +£3.42

* Significant differences between the experimental group and the control group (p<0.05).

From table 5 Range of motion of Rt. Shoulder abduction
between experimental group and control group. Before
receiving Thai massage in the experimental group and
receiving Swedish massage in the control group, there
was a statistically significant difference (p<0.05). The
experiment and control groups were 176.60 =
3.06and177.70 + 1.95, respectively, and Rt.The
shoulder abduction of the experimental group was
higher than the control group. Range of motion of Rt.
Shoulder abduction between experimental group and
control group. After the first receiving massage, Thai
massage in the experimental group, and Swedish
massage in the control group. There was a statistically

significant difference (p<0.05). The experiment and
control groups were 178.40 £ 2.76and178.60 + 1.71,
respectively, and Rt. The shoulder abduction of the
experimental group was higher than the control
group.Range of motion of Rt. Shoulder abduction
between experimental group and control group. After
the second receiving massage, Thai massage in the
experimental group, and Swedish massage in the control
group. There was a statistically significant difference
(p<0.05). The experiment and control groups were
178.80 = 1.62 and 178.60 £ 2.55, respectively, and Rt.
The shoulder abduction of the experimental group was
higher than the control group.

Table 5 The results of the comparison of the average range of motion (ROM) of the right shoulder, Rt. Shoulder abduction

of experimental group and control group

Period Rt. Shoulder abduction () range of motion (ROM)
Experimental Control
Pre 176.60 + 3.06 177.70 £ 1.95
Post 1 178.40 + 2.76* 178.60 + 1.71
Post 2 178.60 + 2.55* 178.80 + 1.62

* Significant differences between the experimental group and the control group (p<0.05).
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Discussion

From research of the effectiveness of Thai massage
on the range of motion and muscular strength of the arm
in collegiate basketball players, Mae Fah Luang
University. That the researcher has studied and gathered
various opinions as well as related research results can
be presented to discuss the results according to each
hypothesis as follows: the range of motion of the right
shoulder and muscular strength of the right arm of the
experimental group, after receiving the Thai massage
program was greater than the control group. Form table
2 - 5 the results of the comparison of the average range
of motion of the right shoulder and the muscular
strength of the right arm of the experimental group and
control group, there were significant differences in the
range of motion of the right shoulder and muscular
strength of the right arm of the experimental group and
the control group. This is consistent with the research
[8] found that Thai massage improves blood circulation.
Massage also reduces muscle tightness, and the massage
program causes the muscles to attach and relax the
fascia muscles, tendons, bones, and muscles stretch and
contract, there will be changes within the muscle at the
sarcomere level in the capillary fibers. The sarcoma
contracts and then relaxes retches or returns, staying the
same width-[9] as a result of the conversion of chemical
energy to mechanical energy. From this contraction, the
whole muscle transmits a strong stream of mechanical
energy to better contract the muscles. The result in
movement is more efficient, known as the Stretch-
shortening cycle [10]. A review of related research
found that Thai massage helps muscles contract and
relax, make the body have good movement. The range
of motion of the right shoulder and muscular strength of
the right arm of the experimental group after receiving
the Thai massage Program in the 1st and 2nd time were
not different from the control group. From table 2 Range
of motion of the right shoulder and muscular strength of
the right arm of the experimental group and control
group in the 1st and 2nd time. Because the Thai massage
program is only for the arms. Use a royal massage style.
Using a massage pressure of 50 pounds means pressing
a massage with a small weight or called a light weight,
profoundly relaxing, this is consistent with the research
[11] applied Thai massage. It is used for warm-ups that
require intense muscle bursts. It was concluded that in
the massage Each time has the same warm-up effect.

Conclusion

The research found the effectiveness of Thai
massage on the range of motion and muscular strength
of the arm by comparing the two massage sessions in
collegiate basketball players, at Mae Fah Luang
University. It was found that each time the movement of
the range of motion and muscular strength of the arm,
indicating that Thai massage program may have the
effectiveness on the range of motion and muscular
strength of the arm.
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Introduction: 24 percent of the Thai population thinks they have constipation, it was
found that about 10 percent who had defecation less than three times a week or had
difficulty defecation had different health effects. Abdominal pain or bleeding from the
rectum in cases of hemorrhoids causing ulcers in the colon or around the anus.
Constipation can also be a symptom of a serious illness, such as colon cancer. It can
make you depressed, and socioeconomic consequences may cause the patient to be
absent or unable to work fully.
Obijective: This study aimed to compare Court-type Traditional Thai massage with the

used Cassia alata drug to treat chronic constipation.
E-mail: Methods: This study was a Randomized Controlled Trial, randomized 2-group trial, 30
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patients were randomly allocated to use Court-type Traditional Thai massage and to use
Cassia alata drug (15 patients/group). Patients in the massage group received 60
minutes sessions of Court-type Traditional Thai Massage 2 times a week and the Cassia
alata drug used group received 1 sachet of drug dissolve warm water 7 days in a row

(before bedtime). Functional constipation was measured before (pre-test) and after

phanida.wam@mfu.ac.th
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(post-test) 7 days compared between 2 groups by the constipation assessment tools,
adverse reaction assessment form, and satisfaction assessment form.
Results: A study showed the massage group differed significantly from the drug group
(P < 0.05). However, the adverse reaction assessment indicated no symptoms after

massage while the drug user group had symptoms; of dizziness, nausea, and stomach

© 2022, Ramphaiboon, P., et al.

discomfort after using the Cassia alata drug.

Conclusion: Court-type Traditional Thai Massage and Using Cassia alata drug was

This is an Open Access article
published under a Creative
Commons (CC BY-NC-ND 0.4)
license.

effective in treating functional constipation. However, massage therapy has no
symptoms, and stomach comfort after treatment satisfies patients.

Keywords: court-type traditional Thai massage; Cassia alata; chronic constipation

ooce)

Introduction

Constipation is a condition in which the frequency
of defecation is less than usual. Or there may be a
normal defecation frequency. But each defecation is
difficult, with a normal person defecation from 3 times
a day to 3 times a week. Therefore, people who defecate
less than 3 times a week are considered constipated if

they do not defecate more than 3 times a week. days are
referred to as chronic constipation [1]. It is a serious
health problem that interferes with your well-being and
can have serious consequences. It is a symptom that
often does not receive much attention, despite the fact
that constipation is common in both normal people and
patients. A study on the incidence of constipation in
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foreign countries Found about 16-17% of constipation
and 24.2 percent in Thai people [2,3]. Causes of
Constipation It comes from many reasons such as low
fiber diet, stress and side effects from taking
medications. inappropriate excretion habits [4]. which
constipation in the science of Thai traditional medicine
It is stated that it is the cause of Dan Lom disease, which
is a type of disease that appears in Thai traditional
medicine textbooks. This is caused by chronic
constipation. and deterioration of the body [5], but
which in the Scriptures (The scriptures that talk about
the disease of the wind), which is caused by living in an
area too hot or too cold [6]. Eating cold or hot food can
be seen that according to each scripture there is a cause.
Different pathogens represent different methods of
treatment. Such diseases are more common. The
predominant symptoms of flatulence are as follows:
chronic constipation for more than 4 days, characterized
by hard stools similar to goat feces, back pain, bad
breath, dizziness, mood disturbances, colic, abdominal
distension, as well as numbness of the hands and feet,
and Skin itching in some cases [7]. When constipation
occurs, it affects the patient in psychosocial aspects,
discomfort, and suffering. suffering from constipation
results in anxiety increased anxiety reduces the quality
of life and economically, from both physical and mental
impacts, resulting in the loss of the patient's expenses
for self-care increases [8]. Currently, there are two
methods for treating constipation, which are drug and
non-drug treatment. Most of them use laxatives or
douche. This is a solution to occasional constipation.
and may result in negative consequences from the use of
laxatives for a long time. This can cause bloating,
nausea, diarrhea or drug resistance. It also makes his
body dehydrated and mineral salt, including the risk of
drug complications [8]. And non-drug treatment but
using rehabilitation principles to stimulate the
functioning of the organs associated with managing the
underlying causes of constipation, such as stimulating
bowel movements by adding 25-30 g of fruit and
vegetables per day, stimulating the intestines by walking
30 minutes after a meal. or self-abdominal massage in
those who cannot be able to walk and sit and defecate
immediately after meals [9]. It has also been found that
Thai massage improves the motility of the abdominal
organs, cavities and intestines. Aids in defecation and
reduces dependence on laxatives, which can cause
complications of the systemic digestive system, is an
effective alternative therapy to medication [10].
Although the effectiveness of Thai massage, especially
abdominal massage, is known to be effective in
relieving constipation. However, the efficacy of court-
type Traditional massage in relieving constipation
compared to drug treatment was limited [11,12]. The
efficacies of court-type Traditional massage and Cassia
alata Linn. treatment was assessed and compared in
alleviating constipation. This research will contribute to
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the development of Thai traditional medicine and the
preservation of local wisdom, while the findings can be
used as guidelines for the treatment of constipation and
healthcare improvement.

Methodology

The present study was a single-blind randomized
controlled trial using a simple random sampling method
which a pre-generated random assignment scheme
enclosed in an envelope by one of the authors.

Subject

This study was a clinical trial, experimental Study:
Randomized Controlled Trial (RCT) was a comparative
study on the effectiveness of Court-type Traditional
Thai massage and Cassia alata drug on the treatment of
chronic constipation in 2 groups use purposive sampling
15 subjects per group for this pilot study. Court-type
Traditional Thai massage of 15 people and a control
group (Cassia alata drug), 15 people, measured twice,
before and after the experiment. Patients were eligible
and had no contraindications for participation in the
study will be randomly placed in either the experimental
group or the comparison group by simple randomization
by drawing method to get equal opportunities prior to
the randomization, each patient was informed that they
may have been treated either by Thai massage for
constipation or had received Cassia alata in advance
and were informed of the information they had to be
involved in the research and were willing to sign.
Consent to participate in the research following a pre-
generated random assignment scheme enclosed in
envelopes (Figure 1).

Subject were screened by physicians for eligibility (N=30)
From the out-patient deportment of the Instrument of Thai- Chinese Traditional Medicine Hospial,
Mae Fah Luang University

Sample size included in the preseat study (N=30) ‘
1-- - - - - -[ Randomize sllocation
Massage proup (N=15) Diug proup (N~15)
Recedved 60-minute court type Thui Traditional Received 1 sachet of drug dissolve 1 glass of warm
massage 2 time/week water 7 days in a row (before bedtime)

Analysis

Figure 1 Consort flow diagram for patient selection

Inclusion and Exclusion criteria
Inclusion criteria were 1) Female or male aged 16-
30 years, 2) has been diagnosed by a doctor for chronic

constipation according to the Rome Il Diagnostic
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Criteria for Functional Gastrointestinal. Disorders
consist of 2 of the following: there must be a 25% strain
on the stool during defecation, and the stool is lumpy or
hard at 25% of the defecation, feeling that the defecation
is inadequate at least 25% of the defecation, feeling that
defecation is not possible as if something is blocking the
anus for at least 25% of defecation, there must be
assisted defecation at least 25% of the defecation (eg
finger support, support of the pelvic floor), defecation
less than 3 times weekly with soft stools are rare without
the use of laxatives and do not meet the diagnostic
criteria for irritable bowel syndrome, 3) there are no
contraindications to massage, such as fever over 38.5
degrees Celsius, high blood pressure more than 140/90
mm. PT, skin diseases such as inflammatory wounds,
infectious diseases such as tuberculosis, AIDS, brittle
bones, osteoporosis, and herniated discs. Decline, 4)
there were no contraindications for abdominal massage
such as confusion, impaired perception has intestinal
obstruction a lump in the abdomen Bleeding in the
gastrointestinal tract, hernia, received radiation to the
abdomen. Had a cesarean section within 6 months. 5)
Volunteers are welcome to participate in research
projects. Participants were excluded 1) after abdominal
surgery within the first 6 months, 2) those who are
pregnant during the research, 3) people who can't be
tracked or missing during research, 4) people with
chronic enteritis 5) kidney disease patients.

Research Instrument

The primary outcome measurement was a
defecation evaluation using an expanded Thai version
of the Bristol stool scale including 3 parameters;
defecations per week, characteristics of defecation, and
sensation of complete evacuation. In addition, to
understand the basic patient information, including
medication experience, the demographic characteristics
of subjects at the baseline were observed by using a
questionnaire, assessment by specialist and qualified of
EC committee.

Study Intervention

After granting informed consent, the subject was
randomized into the massage group and drug group
following a random assignment enclosed in envelopes.
There were both groups concealed by physicians and
researchers. The massage group comprised 15 subjects
who received a 60-minute Court Type Thai Traditional
Massage. Therapy was conducted by the same
registered Thai traditional medicine practitioner with
over 5 years of experience throughout the study. The
court type that traditional massage carried out on the
subjects was called “Darn-Lom”. The message
according to the formula prescribed in the applied Thai
traditional medicine treatment for Darn-Lom patients
consists of 7 steps as follows: Step 1: Leg massage 4
lines and then press on wind gate point for 45 seconds
on each side. The massage both sides. Step 2: Back
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massage both sides, then press signals point 1, 2, and 3
with focus pressing on 3 signal point press for 30
seconds. Step 3: Outer leg side the leg massage on
lateral both sides, then press signals point 1, 2, and 3
with focus pressing on 2 signal point press for 30
seconds. Step 4: Inner leg side the leg massage on
internal both sides, then press signals point 1and 2 with
focus pressing on 1 signal point press for 30 seconds.
Step 5: Abdominal massage has 2 positions consisting
of the Wak position and the Narb position. The Wak
position starts pressing from the lateral iliac crest on
another side to the midline 3 times and the Narb position
Starts from the midline pressing to the iliac crest 3 times.
Step 6: Abdominal massage or was called Kouy Tong,
massage around the abdomen in a circular motion with
8 points, clockwise rotation massage. Step 7:
Abdominal massage on each side by focusing on signal
points 1, 2, 3, and 4 lateral sides with focus pressing on
5 signal points for 30 seconds (Abdominal wind gate
point), then repeatedly press for the second time on the
5 signal press points while continuously monitoring the
pulse beat. The drug group comprised 15 subjects who
received Cassia alata drug and used 1 sachet of the drug
to dissolve 1 glass of warm water 7 days in a row (before
bedtime). Prior to the commencement of the experiment,
subjects in both groups were asked questions regarding
their defecations based on a defecation evaluation form.
One day after the completion of the experiment, they
were asked the same questions through telephone
conversations.  Volunteers could terminate the
intervention whenever they desired without reason and
this did not affect their normal treatment.

Statistical Analysis

Data were analyzed using the Statistical Package
for the Social Sciences Version 20 (SPSS V.20).
Descriptive statistics used included percentage, mean
and standard deviation, while the inferential statistic
used was the t-test for between-group comparisons
before and after the experiment.

Results

Most of the people with chronic constipation in the
Court-type Traditional Thai massage were female
60.00% and the Cassia alata drug group were male
80%, most of the Court-type Traditional Thai massage
and the Cassia alata drug group had an average age
between 21-25 years, most of the Court-type Traditional
Thai massage group and Cassia alata drug group were
single (100.0 and 100.0 percent), both with a bachelor's
degree (90.0% and 53.3%) with constipation chronic for
an average of 1 to 3 years (83.3% and 43.3%), most of
them had meat diet behavior (100.0 and 90.0%), did
some inconsistent exercise (70.0% and 80.0%), had
flatulence and indigestion, occasional wind in the
stomach (90.0 and 83.3 percent).

Within-Group Comparisons of the number and
Characteristics of Defecations and Sensation of
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Complete Evacuation Before and After the Experiment.
Both the massage and drug groups showed
improvements in a number of defections. The number of
subjects in the massage group who reported fewer than
3 defecations per week reduced. Defecations
characteristics such as the number of defections,
characteristics of defecations, and sensation of complete
evacuation, before and after the experiment are shown
in Table 1. Dramatically from 7 to only 2. Similarly, the
number of subjects in the drug group who defecated less
than 3 times per week, dropped drastically from 9 before
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to 1 after the experiment. The number of subjects in both
the massage group and the drug group whose
defecations fell into categories 1 and 2 or unhealthy on
the Bristol stool scale reduced substantially to 2 for the
former and zero for the latter; however, only subjects in
the drug group experienced mushy, watery, or liquid
defecations after the experiment. A similar pattern was
found for the sensation of complete evacuation with the
number of subjects falling drastically from 9 for both
groups to only 3 for the massage group and from 9 for
both groups to only 1 for the drug group (Table 1)

Table 1 Within-Group Comparisons of the Number and Characteristics of Defecations and Sensation of Complete

Evacuation Before and After the Experiment

Questions relating to defecations

Pre-test Post-test

Massage Drug Massage Drug
N=15 N=15 N=15 N=15

Number of defecations per week
Fewer than 3 times
Equal to or more than 3 times
Characteristics of defecations
1. Separate hard lumps, like nuts (hard to pass)
. Sausage-shaped but lumpy
. Like a sausage but with cracks on the surface
. Like a sausage or snake, smooth and soft
. Soft blobs with clear-cut edges (passed easily)
. Fluffy pieces with ragged edges, a mushy stool
. Watery, no solid pieces; entirely liquid
The sensation of complete evacuation
Less than 25% of the total number of defecations

~No ok wN

Equal to or more than 25% of the total number of defecations

7 (46.7%) 9 (60.0%) 2 (13.3%) 1 (6.7%)
8 (53.3%) 6(40.0%)  13(86.7%) 14 (93.3%)

1 (6.7%) 2 (13.3%) -

8(53.3%)  10(66.7%) 2 (13.3%)

6(40.0%)  3(200%)  7(46.7%)  5(33.3%)
- 4(26.7%) 4 (26.7%)
- 2(133%) 2 (13.3%)
- - 2 (13.3%)
- - 2 (13.3%)

9(60.0%)  9(60.0%) 3 (20.0%) 1 (6.7%)
6(40.0%)  6(40.0%)  12(80.0%) 14 (93.3%)

Between-Group Comparisons of the number of
characteristics of defecations and sensation of complete
evacuation before and after the experiment. Results
demonstrated no statistically significant differences
between the 2 groups before and after the experiment in

almost all aspects. The only exception was the sensation
of complete evacuation after the experiment, where the
massage group differed significantly from the drug
group (P < 0.05) (Table 2).

Table 2 Between-Group Comparisons of Frequency and Characteristics of Defecations and Sensation of Complete

Evacuation Before and After the Experiment

Questions relating to defecations Mealr\flassageS.D- MeanDrug SD. p-value
Number of defecations per week
Before the experiment 1.53 0.51 1.40 0.50 0.481
After the experiment 1.86 0.35 1.93 0.25 0.559
Characteristics of defecation
Before the experiment 2.33 0.61 2.06 0.59 0.238
After the experiment 3.40 0.91 4.46 1.45 0.001*
The sensation of complete evacuation
Before the experiment 1.40 0.50 1.40 0.50 1.000
After the experiment 1.80 0.41 1.93 0.25 0.299

* Significant level at 0.05

Discussion

This study aimed to the comparative study of the
effectiveness of a group of Court-type Traditional Thai
massage and Cassia alata drugs on the treatment of

chronic constipation. The results showed that both
Court-type Traditional Thai massage and Cassia alata
drug were effective in treating chronic constipation not
statistically different, However, when considering on a
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case-by-case basis, it was found that Court-type
Traditional Thai massage can help increase the
frequency of defecation and reduce the feeling of
defecation in the end. But the nature of defecation
differs in the types of stools based on the size of Bristol
stools. Royal Thai massage and abdominal massage
resulted in increased intestinal motility [5]. This
increased the number of defecations per week by
hundreds, 90 each, and has the appearance of a small
lump, with no watery excretion while receiving Cassia
alata drug. It was found that it could increase defecation
frequency and reduce the feeling of incomplete
defecation, but the defecation characteristics differed in
stool type based on the size of the stools Bristol had
excreted. The lump is liquid and watery, and both have
side effects causing abdominal pain due to compression
of the colon.

Conclusion

Both the Court-type Traditional Thai massage and
the Cassia alata drug are effective in treating
constipation. There is a difference in the appearance of
the stool that outcomes. And Cassia alata drug has a
side effect that causes abdominal pain. However,
massage can be dangerous if the massage therapist is not
properly trained. Therefore, treatment should only be
done by a registered and licensed practitioner, such as a
Thai traditional practitioner and Applied Thai
Traditional Medicine.
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Introduction

ABSTRACT

Introduction: The delay of wound healing leads to the risk of infection, chronic wound
and other complications. Proper treatments for wound care will speed up the healing
process and reduce scar formation. Centella asiatica is the famous medicinal plant
among herbal skin care for healing both normal and chronic wounds with less adverse
effects.

Objective: This systematic review was performed to evaluate the wound healing
properties of C. asiatica in clinical trials.

Methods: A pre-registered systematic review was performed following Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The
search strategy and three electronic databases including PubMed, ScienceDirect and
Google Scholar were used in this study. We had intended to perform a meta-analysis,
but this was not possible due to variation in study design and reporting. The search
strategy identified 1,410 articles through selected databases and 5 clinical trials met the
inclusion criteria for quantitative synthesis. The quality assessment for risk of bias of the
selected studies was evaluated by Cochrane risk of bias tool. The inclusion criteria were
randomized controlled trials. We included participants with wounds regardless of age,
gender, and ethnicity. The different types of wound are burn wound, diabetic foot ulcer,
hypertrophic scar, split-thickness skin graft, and post laser resurfacing.

Results: The favorable effect of C. asiatica was observed with a quicker wound healing,
possibly due to the synthesis of collagen type 1, 2, and 3, stimulation of fibronectin, and
remodeling of the extracellular matrix. Furthermore, C. asiatica has a beneficial effect
on anti-inflammation and increases tensile strength, accelerating the formation of
epithelium and keratin.

Conclusion: C. asiatica may have beneficial effects on wound healing; however, more
clinical trials are needed in order to perform a meta-analysis to ensure the wound healing
effects of the plant in different parameters.

Keywords: Centella asiatica; wound healing; clinical application

medicinal herb to treat skin problems as well as to heal

Centella asiatica is a tropical herbaceous perennial
plant in the Apiaceae family. The plant can be found
abundantly in many tropical and subtropical countries
worldwide such as Thailand, China, India and Sri Lanka
[1]. C. asiatica is a common culinary vegetable with
high nutrition and it has been traditionally used as a

wounds [2]. In Thai traditional medicine, the plant is
called Bao-Bok which has a cold property with a bitter
taste, thus it is recommended to treat the diseases with
hot symptoms e.g. inflammation. Additionally, the
whole plant has been used to dispel heat, accelerate
wound healing, reduce keloid formation, treat burns,
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bruises, mouth ulcers as well as relieve heartburn and
thirst [3]. Many studies reported that C. asiatica have
positively promoted wound healing by improving
collagen synthesis [4, 5] and microcirculatory function
[6, 7]. However, most of the studies have been done in
animal and in vitro models.

Wound healing is a natural process occurred in human
body. There are four main phases of cellular and bio-
physiological events for normal wound healing steps
including hemostasis, inflammation, proliferation and
remodeling [8]. In addition, there are two main factors
that can delay wound healing, including: factors local to
the wound itself (desiccation, infection or abnormal
bacterial presence, maceration, necrosis, pressure,
trauma, and edema) and systemic factors (age, body
type, chronic disease, immunosuppression, nutritional
status, radiation therapy, and vascular insufficiencies)
[9]. The aforementioned factors impaired the healing
process of wound which can lead to the pathologic
inflammation of the wounds [10].

Numerous studies of C. Asiatica were investigated with
various types of wounds and scar such as burns [11],
diabetic foot ulcer [12], laser resurfacing wounds [13],
split-thickness skin graft wounds [14], acne scars [15]
hypertrophic scars and keloids [16].

From the aforementioned studies, there are various
types of wounds treated with C. asiatica in clinical trial
settings. All of them revealed the effectiveness of C.
asiatica as the treatment for various kinds of wounds;
however, the data have been heterogeneous on the
outcome and in which type of wounds this plant should
be employed. This systematic review evaluated the
current evidence on C. asiatica in clinical trial settings
(randomized controlled trial) for wound healing which
is needed to provide an evidence base for researchers
and practitioners. The evidence is assessed to guide
clinical decision making and to further facilitate future
research in a timely manner.

Methodology

This systematic review was reported according to
the 2015 PRISMA recommendation [17]. The protocol
of this study was previously registered with the Prospero
registration no. CRD42021284821.

Search strategy

The literature search was performed by 3 authors,
searching the following electronic bibliographic English
databases: PubMed, ScienceDirect, Google Scholar. All
databases were searched from the available date of
inception through 4 September 2021. The following
keywords were used: centella AND wound AND
random AND clinic, centella AND wound healing AND
random AND clinic, Centella asiatica AND wound
AND random AND clinic, Centella asiatica AND
wound healing AND random AND clinic, Gotu kola
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AND wound AND clinical AND random, Gotu kola
AND wound healing AND clinical AND random. Three
authors independently screened the titles and abstracts
for eligibility. All searches were re-conducted before the
completion of this review, to retrieve any further
includable studies.

Selection process

Inclusion criteria: the studies were eligible if they
were randomized controlled trials (RCTs) that included
C. asiatica for wound healing. We included participants
with wounds regardless of age, gender, and ethnicity.
The different types of wounds are: burn wound, diabetic
foot ulcer, hypertrophic scar, split-thickness skin graft
(STSG), acne and post laser resurfacing. Exclusion
criteria: the studies were those not conducted on
humans; those not including supplementation or topical
treatment with C. asiatica or any of its extracts; and
those involving participants under 18 years of age. The
reason for excluding studies with participants younger
than 18 years is due to the metabolic stress that is present
during growth. Studies in another language other than
English were also excluded from the review. No
publication date restrictions were applied (Figure 1).

Identification of studies via databases and registers

Records after screening
Records identified Duplicates removed (n=471)
through datab Study on in vive, in vitro (n=93)
searching (n=1,410) Study with systematic-meta analysis (n=3)
Records removed for other reasons (n=10)

Identification

— A

Records excluded
using titles and
abstract (n=821)

Records screened
(n=833)

!

4

-]

E Full-text articles

[ assessed for eligibility »|  Study with abstract
&';. (n=12) only (n=6)

'

Studies included in
qualitative synthesis (n=6)

v

Studies included in qualitative
synthesis (systematic review)
(n=6)

Included

Figure 1. Flow diagram of the search strategy

Intervention groups

Use a topical ointment containing C. asiatica or
herbal extracts containing mainly C. asiatica were
included with the duration of treatment for at least 2
weeks.
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Comparison groups
Comparison groups that received placebo or only
western medications treatment were included.

Outcomes

The outcomes included in the review were:
Wagner grade, skin erythema, re-epithelialization, VSS
(vascularity, pigmentation, pliability, height), and VAS
(visual acuity score).

Quality assessment
Three reviewers individually assessed the risk of
bias of the included studies by the Cochrane risk of bias

Table 1 Summary of included studies
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tool (The Cochrane Collaboration, Copenhagen,
Denmark) [18]. There are seven domains for evaluation
including random sequence generation, allocation
concealment, blinding of participants, blinding of
outcome assessment, incomplete outcome data,
selective reporting, and other sources of bias. Three
symbols including a plus (+), a question mark (?) and a
minus (-) were used to indicate low risk of bias, unclear

risk of bias, and high risk of bias, respectively.

Results

Five clinical randomized controlled trials [14, 15,
19-21] on wound healing utilizing C. asiatica were
included in the current systematic review (Table 1).

Author (Year) Sample Size Duration Model Intervention Control Results
(Male/Female)
Yuan-Sung WH-1 cream: (4/8) 2 weeks  Diabetic foot ~WH-1 cream Hydrocolloid fiber Wagner grade
Kuo et al. hydrocolloid group: ulcer containing P. dressings improvement,
(2012) (5/7) amboinicus and Reduction in wound size
C. asiaticaina (postsurgical debridement)
1: 4 ratios
Amin Saeidinia  CA group: (9/21) 2weeks Burnwound  Centiderm 1% Silver Vancouver Scar Scale
etal. (2017) SSD Group: (10/20) ointment (CA) sulfadiazine cream (VSS) score,
(Ssb) Visual acuity score (VAS)
score,
Re-epithelialization,
Healing time,
Infection,
Pigmentation
Kamonwan N =23 12 split- 7% wiw Centella  Placebo Vancouver Scar Scale
Jenwitheesuk et weeks thickness asiatica extract in (VSS) score
al. (2018) skin graft cream Pigmentation
(STSG) preparation
Palakorn Herbal extract + 6 Hypertrophic ~ 15% Herbal Placebo Scar amelioration in
Surakunprapha  silicone gel: (10/14) months  scar extract mixture height
et al. (2020) Placebo gel: (14/10) (Allium Cepa pliability
extract, Centella vascularity
Asiatica extract, pigmentation
Aloe Vera extract
and Paper
Mulberry extract)
+ silicone gel
Wilawan 0.05% w/w Eca 233 3 Post laser 0.05% w/w ECa Placebo Erythema,
Damkerngsunto  gel: (5/25) months  resurfacing 233 gels Wound appearance,

rnetal. (2020)  Placebo gel: (5/25)

Epithelialization
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Risk of bias assessment

Risk of bias among five articles was summarized in
figure 2. The articles in the studies were categorized as
low risk of bias.

Amin Saeidinia 2017

Kamonwan Jenwitheesuk 2018

Palakorn Surakunprapha 2020

Wilawan Damkerngsuntorn 2020

® ® ®| @ | ® |ceectve reporting (reporting bias)

® @ @ ®|® |incomplete outcome data (attrition bias)
® S S | @ | oternias

® @ ®| @ | @ |~iocation concealment (selection bias)

@ ® @ | ® | @ | blinding of participants and personnel (performance hias)

® ® @ @ | @ |Random sequence generation (selection bias)

Yuan-Sung Kuo 2012

® ® @ | @ | @ |siinding of outcome assessment (detection hias)

Figure 2. Risk of bias summary for the included study.
Low risk of bias (+), unclear risk of bias (?), and high
risk of bias (—)

Effects of interventions

The effective rate of C. asiatica utilization for
wound healing in human from five articles were based
on Wagner grade, skin erythema, re-epithelialization,
VSS (vascularity, pigmentation, pliability, height) and
VAS (visual acuity score).

Wagner grade evaluation

Yuan-Sung Kuo and others [19] reported a slightly
reduction in Wagner grade and wound size for diabetic
patients with foot ulcers. In this research, 24 patients
were treated with a topical cream (WH-1) containing P.
amboinicus and C. asiatica extracts or hydrocolloid
fiber for 2 weeks. The improvement of Wagner grade
was found in 90.9% of patients in WH-1 cream group;
whereas, 70% of patients in control group had shown the
improvement in Wagner grade. Wound size is one of the
parameters in Wagner grade classification system, thus
wound size in WH-1 cream group also reduced.
However, there is no significant difference between
groups for both outcomes.
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Skin erythema and wound appearance

In a clinical trial research carried out by Wilawan
Damkerngsuntorn and others [15], thirty participants
with facial acne scars underwent a treatment with 2940
nm Er: YAG laser. Half side of the face was randomized
to receive 0.05% w/w ECa 233 gel C. asiatica and the
other side a placebo gel. The gels were applied 4 times
daily for 7 days then twice daily for 3 months. The skin
treated with C. asiatica showed statistically significant
improved erythema and wound appearance at days 2, 4,
and 7 (p-value < 0.05).

VSS Scores

Three trials [14, 20, 21] measured the effect of C.

asiatica treatment on Vancouver Scar Scale (VSS).
Kamonwan Jenwitheesuk and others [14] demonstrated
the effect of centella cream comparing to placebo with
the participants who underwent a split thickness skin
graft (STSG) operation. Each intervention was applied
at least 2 weeks after 14 days of epithelialization. At the
end of the intervention period, only 23 npatients
completed the assessment. The VSS assessment was
taken three times at 4, 8 and 12 weeks. It was found that
pigmentation, one of the VSS parameters of
experimental group at 8 and 12 weeks as well as
between 4 and 12 weeks; placebo group at 12 weeks and
between 4 and 12 weeks showed significant differences
with p-value less than 0.05. The total VSS scores
between 4 and 12 weeks of experimental group was also
showed significant differences with p-value less than
0.05. However, for height in experimental group, it was
worse at 4 weeks (p-value = 0.043).
Amin Saeidinia and others [20] investigated the healing
efficacy of Centiderm ointment, a derivative of C.
asiatica on second-degree burn wounds when compared
to silver sulfadiazine, the gold standard topical burn
therapy. All VSS parameters were lower in the
intervention group compared to the control group (p-
value = 0.001). However, pigmentation did not reach
statistical significance until day 14 of treatment (p-value
=0.001).

Palakorn Surakunprapha and others [21] utilized
topical silicone gel plus 15% of herbal extract mixture
(Allium Cepa, Centella Asiatica, Aloe Vera and Paper
Mulberry) or placebo for 48 post-median sternotomy
patients for 6 months. The scar is observed by plastic
surgeons using the VSS. After 6 months all parameters
in the intervention group were greater than the control
group. In particular, the pliability and height were
significantly greater in numbers of improvement in the
intervention group than in the placebo group (p-value <
0.05). A reason for this outcome might be the effect of
either silicone gel and herbal extract. Silicone gel is able
to simulate the homeostasis of the stratum corneum and
can also facilitate regulation of fibroblast production
and reduction in collagen production. These effects help
to soften the scar leading to scar reduction. Additionally,
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the formation of scar can be reduced by inhibitory effect
of C. asiatica on the expression of the transforming
growth factor-beta (TGF- B) 1 and 2.

VAS Scores

The visual acuity score (VAS) was evaluated in the
study of Amin Saeidinia and others [20] on burn wound.
The declination of VAS score in day 3,7,14 in CA group
exhibited better healing than that of the control group
(SSD group) with p-value less than 0.001.

Re-epithelialization

In a clinical trial carried out by Amin Saeidinia and
others [20] treated 75 patients with second-degree burn
wounds on their limbs. These patients were
administered topically treated once a day, with either
Centriderm cream (a topical ointment containing C.
asiatica) or 1% silver sulfadiazine cream. Re-
epithelialization in the intervention group was
13.7£1.48 days compared to 20.67+£2.02 days in the
control group (p-value < 0.001). For this outcome might
be the effect of C. asiatica on the production of vascular
endothelial growth factor (VEGF) resulting by the
increase in monocyte chemoattractant protein-1 (MCP-
1) expression in keratinocytes and the increase in IL-1b
expression in macrophages leading to wound healing
acceleration.

Discussion

Wound healing effect from C. asiatica was
mentioned in traditional medicine in many countries
such as India, Sri Lanka, China and Thailand [22]. The
current systemic review of C. asiatica for wound
healing found that the herb may provide a positive effect
on wound healing. The phytochemical constituents in C.
asiatica have been used to support the claim for its
therapeutic effect. Previous clinical study of ECa 233
gel composing of madecassoside 51% and asiaticoside
38% exhibited the improvement of erythema and wound
appearance [15]. Asiaticoside, a triterpene constituent in
C. asiatica has been studies for wound healing activity
in normal and diabetic animal model [23]. The
compound has been reported to improve wound healing
process through collagen formation and angiogenesis;
improve the tensile strength of the newly skin formation;
inhibit the inflammatory process; improve the capillary
permeability [7, 24]. Antioxidants play an important
role on wound healing [25]. In animal model,
asiaticoside obtained from C. asiatica possessed the
ability to enhance antioxidant level in tissue leading to
the enhancement of wound healing [26]. Previous study
of asiaticoside obtained from C. asiatica treated with
normal and keloid fibroblasts have revealed the ability
of the compound to decreased fibroblast cell
proliferation in a time- and dose-dependent manners;
inhibit MRNA expression as well as type 1 and type 3
collagen protein expression; decrease TGF-BRI and
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TGF-BRII expression; promote the expression of Smad7
protein and mRNA [27]. The increment of collagen
formation may be due to vascular endothelial growth
factor (VEGF) and fibroblast growth factor (FGF) [28].
During angiogenesis VEGF increases the vascular
permeability. The mechanism by which VEGF is
stimulated results from increased expression of IL-1P
and Monocyte Chemoattractant Protein-1 (MCP-1)
[28]. In addition, the C. asiatica has anti-inflammatory
effects so that it can cause the reduction in IL-1p, IL-6
and TNFa, as well as prostaglandin E2 (PGE2) [29]. IL-
1B, IL-6 and TNFa are pro-inflammatory cytokines
secreted by inflammatory cells. These substances can
stimulate cyclooxygenase enzymes that convert
arachidonic acid to prostaglandin, especially
prostaglandin E2 [30]. PGE2 plays a role in the
regulation of the immune response and blood pressure.
As a result, during inflammation, PGE2 can cause
swelling, redness, and pain around the wound [23].
Therefore, C. asiatica may decrease these substances by
reducing inflammation in the affected area [31].

The current study had several limitations. The number
of included studies was only 5 studies in the systematic
review, were tested, varied between the studies, making
comparisons between them exceedingly difficult.
Therefore, it was not possible to conduct a meta-analysis
to assess the effect of C. asiatica on the reviewed
outcomes. Thereby further clinical studies are needed to
evaluate the effectiveness of C. asiatica in wound
healing.

Conclusion

Based on the five articles included in this systematic
review, the therapeutic potential of C.asiatica in terms
of its efficacy and versatility for wound healing might
show the good outcome for this property. The most
prominent mechanism is to increase collagen synthesis
due to increased angiogenesis and its anti-inflammatory
effect. Furthermore, this anti-inflammatory effect may
result in reduced swelling, redness, and pain in the
wound area due to the lessening of prostaglandin E2
(PGE2) and other inflammatory factors.

References

[1] Centella asiatica (Linnaeus) Urban in Martius
[Internet]. Flora of China. 2022 [cited 2022].
Available from:
http://www.efloras.org/florataxon.aspx?flora_id=
2&taxon_id=200015478.

[2] Chandrika UG, Prasad Kumarab PA. Gotu Kola
(Centella asiatica): Nutritional Properties and
Plausible Health Benefits. Adv Food Nutr Res.
2015;76:125-57.

[3] Gonhil KJ, Patel JA, Gajjar AK. Pharmacological
Review on Centella asiatica: A Potential Herbal
Cure-all. Indian J Pharm Sci. 2010;72(5):546-56.

J Health Sci Altern Med
2" International Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

113



[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Brinkhaus B, Lindner M, Schuppan D, Hahn EG.
Chemical, pharmacological and clinical profile of
the East Asian medical plant Centella asiatica.
Phytomedicine. 2000;7(5):427-48.

Maquart FX, Chastang F, Simeon A, Birembaut P,
Gillery P, Wegrowski Y. Triterpenes from
Centella asiatica stimulate extracellular matrix
accumulation in rat experimental wounds. Eur J
Dermatol. 1999;9(4):289-96.

Cesarone MR, Belcaro G, De Sanctis MT,
Incandela L, Cacchio M, Bavera P, et al. Effects of
the total triterpenic fraction of Centella asiatica in
venous  hypertensive  microangiopathy: a
prospective, placebo-controlled, randomized trial.
Angiology. 2001;52 Suppl 2:515-8.

Incandela L, Cesarone MR, Cacchio M, De Sanctis
MT, Santavenere C, D'Auro MG, et al. Total
triterpenic fraction of Centella asiatica in chronic
venous insufficiency and in high-perfusion
microangiopathy. Angiology. 2001;52 Suppl 2:S9-
13.

Gosain A, DiPietro LA. Aging and Wound
Healing.  World  Journal  of  Surgery.
2004;28(3):321-6.

Thomas Hess C. Checklist for Factors Affecting
Wound Healing. Advances in Skin & Wound Care.
2011;24(4).

Menke NB, Ward KR, Witten TM, Bonchev DG,
Diegelmann RF. Impaired wound healing. Clin
Dermatol. 2007;25(1):19-25.

Hou Q, Li M, Lu YH, Liu DH, Li CC. Burn wound
healing  properties of asiaticoside and
madecassoside. Exp Ther Med. 2016;12(3):1269-
74.

Nganlasom J, Suttitum T, Jirakulsomchok D,
Puapairoj A. Effects of Centella Asiatica Linn. and
Garcinia Mangostana Linn. on The Healing of
Dermal Wounds in Diabetic Rats. Srinagarind
Medical Journal. 2013;23(4):402-7.

Kang MS, Park KC, Nam SM. A split-face study
of moisturizer containing Centella asiatica extract
after ablative fractional carbon dioxide laser
resurfacing. Arch  Aesthetic  Plast  Surg.
2021;27(2):56-60.

Jenwitheesuk K, Rojsanga P, Chowchuen B,
Surakunprapha P. A Prospective Randomized,
Controlled, Double-Blind Trial of the Efficacy
Using Centella Cream for Scar Improvement.
Evidence-Based Complementary and Alternative
Medicine. 2018;2018:9525624.

Damkerngsuntorn W, Rerknimitr P,
Panchaprateep R,  Tangkijngamvong N,
Kumtornrut C, Kerr SJ, et al. The Effects of a
Standardized Extract of Centella asiatica on
Postlaser Resurfacing Wound Healing on the Face:
A Split-Face, Double-Blind, Randomized,

Hongsing, P. et al./ J Health Sci Altern Med (2022), 109 - 115

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

2"d International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

Placebo-Controlled Trial. J Altern Complement
Med. 2020;26(6):529-36.

Bylka W, Znajdek-Awizen P, Studzinska-Sroka E,
Brzezinska M. Centella asiatica in cosmetology.
Postepy Dermatol Alergol. 2013;30(1):46-9.
Shamseer L, Moher D, Clarke M, Ghersi D,
Liberati A, Petticrew M, et al. Preferred reporting
items for systematic review and meta-analysis
protocols (PRISMA-P) 2015: elaboration and
explanation. BMJ British Medical Journal.
2015;349:97647.

Cochrane Handbook for Systematic Reviews of
Interventions. 2nd Edition ed. Chichester (UK):
John Wiley & Sons; 2019.

Kuo YS, Chien HF, Lu W. Plectranthus
amboinicus and Centella asiatica Cream for the
Treatment of Diabetic Foot Ulcers. Evid Based
Complement Alternat Med. 2012;2012:418679.
Saeidinia A, Keihanian F, Lashkari AP, Lahiji HG,
Mobayyen M, Heidarzade A, et al. Partial-
thickness burn wounds healing by topical
treatment: A randomized controlled comparison
between silver sulfadiazine and centiderm.
Medicine (Baltimore). 2017;96(9):e6168.
Surakunprapha P, Winaikosol K, Chowchuen B,
Punyavong P, Jenwitheesuk K, Jenwitheesuk K. A
Prospective Randomized Double-blind study of
silicone gel plus Herbal Extracts Versus Placebo in
Pre-sternal hypertrophic scar prevention and
amelioration. Heliyon. 2020;6(5):e03883.
Chandrika UG, Prasad Kumara PAAS. Chapter
Four - Gotu Kola (Centella asiatica): Nutritional
Properties and Plausible Health Benefits. In: Henry
J, editor. Advances in Food and Nutrition
Research. 76: Academic Press; 2015. p. 125-57.
Shukla A, Rasik AM, Jain GK, Shankar R,
Kulshrestha DK, Dhawan BN. In vitro and in vivo
wound healing activity of asiaticoside isolated
from Centella asiatica. Journal of
Ethnopharmacology. 1999;65(1):1-11.

Rosen H, Blumenthal A, McCallum J. Effect of
asiaticoside on wound healing in the rat. Proc Soc
Exp Biol Med. 1967;125(1):279-80.
Comino-Sanz IM, Lépez-Franco MD, Castro B,
Pancorbo-Hidalgo PL. The Role of Antioxidants
on Wound Healing: A Review of the Current
Evidence. J Clin Med. 2021;10(16).

Shukla A, Rasik AM, Dhawan BN. Asiaticoside-
induced elevation of antioxidant levels in healing
wounds. Phytotherapy Research. 1999;13(1):50-4.
Tang B, Zhu B, Liang Y, Bi L, Hu Z, Chen B, et
al. Asiaticoside suppresses collagen expression
and TGF-B/Smad signaling through inducing
Smad7 and inhibiting TGF-BRI and TGF-BRII in
keloid fibroblasts. Archives of Dermatological
Research. 2011;303(8):563-72.

J Health Sci Altern Med
2" International Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

114



[28]

[29]

[30]

[31]

Bao P, Kodra A, Tomic-Canic M, Golinko MS,
Ehrlich HP, Brem H. The role of vascular
endothelial growth factor in wound healing. J Surg
Res. 2009;153(2):347-58.

Shukla A, Rasik AM, Jain GK, Shankar R,
Kulshrestha DK, Dhawan BN. In vitro and in vivo
wound healing activity of asiaticoside isolated
from Centella asiatica. J Ethnopharmacol.
1999;65(1):1-11.

Hashim P, Sidek H, Helan MH, Sabery A,
Palanisamy UD, Ilham M. Triterpene composition
and bioactivities of Centella asiatica. Molecules.
2011;16(2):1310-22.

Lichota A, Gwozdzinski L, Gwozdzinski K.
Therapeutic potential of natural compounds in
inflammation and chronic venous insufficiency.
Eur J Med Chem. 2019;176:68-91.

Hongsing, P. et al./ J Health Sci Altern Med (2022), 109 - 115

2"d International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

J Health Sci Altern Med
2" International Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

115



A

Original Article

Kanokthet, T. & Klaharn T./J Health Sci Altern Med (2022)
2" International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

Journal of
Health Science and Alternative Medicine

Open Access

Effect of a Pain Management Combined with Mahajak Oil Medicine
Program in Elderly with Osteoarthritis: A Case Study of Thay Nam
Health Promoting Hospital, Pho Thale District, Phichit Povince

Thanach Kanokthet!”,

Theerawit Klaharn?

Faculty of Public Health, Naresuan University, Phitsanulok, THAILAND
2 Health academic, Phichit province Health office, Phitchit, THAILAND

Received June 30", 2022
Accepted July 11™, 2022
Published July 21%, 2022

*Conference presenter and
corresponding author:
Thanach Kanokthet,
Assis.Prof.,Faculty of Public
Health, Naresuan University

E-mail.
thanachk@nu.ac.th
(Thanach Kanokthet)

©2022, Kanokthet, T. &Klaharn T.

This is an Open Access article
published under a Creative
Commons (CC BY-NC-ND 0.4)
license.

©0clo

Introduction

ABSTRACT

Introduction: Osteoarthritis (OA) is a chronic, degenerative, musculoskeletal disease
with global prevalence of 20% of women and 10% of men over 60 years of age. Most
patients with OA of the knee will develop progressive functional limitation and physical
disability with age. The prevalence of symptomatic OA of the knee among elderly Thai
people was reported as 10.40% (women) and 4.20% (men). The disabling symptoms of
knee OA in older patients, such as chronic pain and joint stiffness potential to cause
psychological changes in patients, leading to the quality of life of older

Objective: were to study results of pain management Combined with Mahajak oil
medicine program and compare knowledge, attitude, Levels of knee pain and Degree of
passive knee flexion on Elderly

Methods: quasi-experimental research with three-groups and repeated-measures design.
The sample group was selected with purposive sampling. The 90 cases of elderly were
patients with the severity of the disease osteoarthritis Mild to Severe (39-20 points).
They were separated into three groups into 3 groups, each group of 30 cases. The
experimental group received pain management program Combined with Mahajak oil
medicine. The control group received the program together with warm water and the
control group without any treatment. One-way repeated measures ANOVA was
employed for comparing knowledge scores, attitudes, Levels of knee pain and Degree
of passive knee flexion among the experimental group and two control groups.
Results: The findings indicated that the experimental group with Mahajak oil medicine
usage has average score of knowledge, attitude, and Levels of knee pain higher than
pretest and attitude and Levels of knee pain higher than the results of control groups
with statistical significance (p-value<0.05). Besides, the results of experimental group
with Mahajak oil medicine usage proved that the average range of Degree of passive
knee flexion were better than before the program after the fourth week and twelfth week.
The results of the fourth week and twelfth week were statistically significant difference
with the first week (p-value<0.05). For pair comparison, it was found that there were
two different pairs: the group with Mahajak oil medicine usage and the control group.
Meanwhile, no statistically significant difference was found between the group with
warm water and the control group (p-value<0.05).

Conclusion: pain management program Combined with Mahajak oil to provide
effective health services

Keywords: pain management; elderly; osteoarthritis

of osteoarthritis in people over 65 and more in women

The elderly population is increasing and
degenerative-related diseases in the elderly are also
becoming more common. This includes 80-90% of cases

than men over age 55. It causes knee pain while moving.
Knee stiffness and reduced range of motion affect the
daily work activities. including the mental state and
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quality of life of the patients [1,2]. Thailand tends to
have an aging population continuously increasing.
causing the country to step into an aging society. Old
age is the age of deterioration of the body and various
organs. Osteoarthritis of the knee is one of the causes of
disability and affects health conditions in the elderly [3].
Thay Nam Sub-district, Pho Thale District, Phichit
Province There are 1,019 elderly people out of a total
population of 5,816, representing 17.46 percent, who
have entered an aging society or will become a "full
aged society" (Aged Society) when the proportion of the
population is 60 years old. up to 20 percent [4].
Osteoarthritis, it is a condition caused by the
deterioration of joint cartilage. This causes cartilage to
be unable to support weight and loses the properties of
the knee fluid. When the knee is moved, friction occurs,
and wear and tear of cartilage occurs. The surface of the
cartilage will Hard, uneven surface causing pain when
moving or putting on weight [1,5]. Pain in elderly was
often unrecognized and undertreated. Ineffective pain
management can have a significant impaction the
quality of life of older adults, leading to depression,
social isolation, and a loss of function. Proper
assessment of elderly requires the physician to regularly
ask about the presence of pain and be skillful in
assessment strategies to evaluate the frequency and
intensity of pain. Assessment of pain in elderly with
dementia and communication disorders is especially
challenging. Effective pain management in elderly
patients should include both pharmacologic and
nonpharmacologic strategies. Polypharmacy, drug-drug
and drug-disease interactions, age-associated changes in
drug metabolism, and the high frequency of adverse
drug reactions need to be carefully considered in using
medications in this population. Nonpharmacologic
approaches such as cognitive-behavioral therapy,
education, osteopathic manipulative treatment, and
exercise should be applied in addition to pharmacologic
therapy. Using a team approach and incorporating
principles of pain management [6,7]. There are several
treatment approaches, including weight control. change
in daily behavior Avoid excessive bending of the knees,
physical therapy, muscle training. Knee bandages may
be used. knee splint but if used for a long time will cause
muscle atrophy. Taking medications to relieve
symptoms, such as pain relievers and anti-inflammatory
drugs. muscle relaxant but if used continuously for a
long time. Will cause side effects such as stomach
ulcers, kidney failure, high blood pressure, etc [8-10].
Treatment of osteoarthritis of the knee with Thai
traditional medicine There are both oral and external
medicinal types, such as knee wraps, oil massages, etc.,
which are herbal compresses. It is a herbal remedy with
essential oils and the heat of the compress to help
improve blood circulation. The compress is also used in
conjunction with massage to help stimulate better blood
circulation. reduces swelling Relieve inflammation of
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the muscles around the knee [11,12]. Mahajak Oil
Medicine was a Thai traditional medicine that are
selected from many herbs with extraction of oil So that
elderly people with knee pain from osteoarthritis can be
used to relieve initial knee pain on their own. Prevent or
correct any deformed clauses. which properties from the
specific properties of each type of drug Thus, it was
assumed that Mahajak oil might be effective in reducing
pain due to its anti-inflammatory effect. and can also
heal wounds from antibacterial activity anti-
inflammatory  effect accelerate wound healing
[13,14,15]. The research team has studied Mahajak oil.
Used to solve the problem of knee pain from
osteoarthritis in the elderly by adding herbal medicines.
Which has properties to reduce inflammation, relieve
pain, swelling, tight lines, aches and pains to be used as
an ingredient in the Mahajak Sutra oil recipe of Thay
Nam Sub-District Health Promoting Hospital, Pho
Thale District, Phichit Province with the oil containment
procedure So that elderly people with knee pain from
osteoarthritis can be used to relieve initial knee pain on
their own. Prevent or correct any deformed clauses. for
the elderly to have a better quality of life It can be used
as a guideline for treating and alleviating the symptoms
of osteoarthritis for the elderly and the general public in
Tai Nam Sub-District Health Promoting Hospital and
can be disseminated to hospitals or organizations. other
agencies.

Objective

To study results of pain management program
Combined with Mahajak oil medicine on Elderly in
Thay Nam Health Promoting Hospital.

Sub-Objectives

1. To study the comparison of pain management
knowledge, attitude, Levels of knee pain and Degree
of passive knee flexion within experimental group

2. To study the comparison of Levels of knee pain and
Degree of passive knee flexion between the
experimental group and the control groups.

Hypotheses

1. After implementing the intervention, the
experimental  group, receiving the pain
management program Combined with Mahajak oil
medicine, had a higher mean score of pain
management knowledge, attitude, Levels of knee
pain and Degree of passive knee flexion than
before providing the program.

2. After implementing the intervention, the
experimental  group, receiving the pain
management program Combined with Mahajak oil
medicine, had a higher mean score of pain
management knowledge, attitude, Levels of knee
pain and Degree of passive knee flexion than the
control groups.
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Methodology

This research is a three-group pre- and post-test
quasi-experimental design. The experimental group
received the pain management program Combined with
Mahajak oil medicine, while the first control group
received the pain management program with massage
using warm water and the latter control group received
none of these interventions. The current research studied
the pain management program combined with Mahajak
oil medicine in by comparing the levels of pain
management knowledge, attitude, Levels of knee pain
and degree of passive knee flexion before and after
participating in the experiment.

Research design

week 1 2 3 4 5 6 7 g8 9 10 1 12
E; X 0 *TEl.:7* O ¢ TEL 59 » 0
E2Xz: O3 *+TE2i:—> O +— TE2 — 03
C X 0s 0 0

Figure 1 Research design

Figure 1 E1 means the experimental group who
received the pain management program Combined with
Mahajak oil medicine, E2 means the control group who
received the pain management program with massage
using warm water, C mean the control group who
received none of the interventions, O means levels of
pain management knowledge, attitude, Levels of knee
pain and degree of passive knee flexion, X means a
standard of care pain management program, X1 means
the pain management program Combined with Mahajak
oil medicine, X2 means the pain management program
with massage using warm water, TE11-9 means phone
call follow-ups to encourage participation at week
2,3,5,6,7,8,9,10, and 11 to spot on problems and
obstacles as well as to appreciate the experimental group
to practice the interventions continuously and regularly,
and TE21-9 means phone call follow-up to encourage
participation at week 2,3,5,6,7,8,9,10, and 11 to the
control group receiving pain management program with
massage using warm water with to practice the
interventions continuously and regularly.

Pain management program

Combined with Mahajak oil
medicine

Pain management program
with massage using warm
water medicine

control group
none of interventions
medicine
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The sample group of this study was elderly in Thay
Nam Health Promoting Hospital. The sample group was
selected with purposive sampling. The 90 cases of
elderly were patients with the severity of the disease
osteoarthritis Mild to Severe (0-39 points). Between
March — June 2021. The samples were selected using a
purposive sampling method according to the following
criteria: elderly ages of over 60 years who had fully
conscious and were able to communicate. One hundred
five people met the criteria and were included in the
study. These number was equally divided into three
groups, including one experimental group (35 people)
and two control groups (35 people each) (Figure 2).
Fifteen participants disappeared from the study due to
changing to new health service, visiting relatives or
grandchildren in other provinces, being admitted at
hospital, and being paralysis. A total of 90 participants
remained, including 30 people in the pain management
program Combined with Mahajak oil medicine, 30
people in the first control group attending the pain
management program with massage using warm water,
and 30 people in the other control group receiving none
of these interventions.

Research instruments

Data-collection  instruments  included an
assessment tool for knowledge, attitude, Levels of knee
pain and Degree of passive knee flexion and a
questionnaire. The questionnaire passed the content
validity by three qualified individuals. The content
validity was calculated using Rovinelli and
Hambleton’s formula with the IOC between 0.94 - 1.00.

This questionnaire was modified before the
implementation by testing with 30 elderlies around
Bueng Na Rang Health Promoting Hospital. The
reliability calculated by KR-20 was 0.73. The
Cronbach's alpha coefficient of the questionnaire
assessed knowledge, attitude, Levels of knee pain and
Degree of passive knee flexion was 0.85 and 0.89,
respectively.

The experimental tool consisted of a pain
management program Combined with Mahajak oil
medicine who felt numb, lesson plan, videos.

-pain management knowledge
-attitude

-Levels of knee pain

-Degree of passive knee flexion

Figure 2 Cenceptual Framework
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Results

The comparison of the mean score of knowledge,
attitude, levels of knee pain and degree of passive knee
flexion between the experimental and the control groups
before and after the experiment were shown in table 1.
After the 12-week experiment, the mean of knowledge,
attitude, levels of knee pain and degree of passive knee
flexion of the experimental group, receiving the pain
management program Combined with Mahajak oil
medicine, was significantly higher than pretest at week
1 and post-test at week 12 (p-value<0.05).

The results from the pairwise comparison indicated
that were shown in table 2. There was a significant
difference in the mean of pain management knowledge

Kanokthet, T. & Klaharn T./J Health Sci Altern Med (2022), 116-122

2" International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

in the experimental group between pre-test week 1 and
post-test at week 4 and 12 (p-value< 0.05), and there was
no difference between post-test week 4 and post-test
week 12.

The results of the pairwise comparison levels of
knee pain there was a significant difference between the
experimental group (Mahajak oil use), the control group
(warm water use) and the control group (non-
intervention) at post-test week 12 (p-value<0.05), and
there was no difference between control group (warm
water use) and the control group (non-intervention)
were shown in table 3.

Table 1 The comparison of the mean knowledge, attitude, levels of knee pain and degree of passive knee flexion before
and after receiving the pain management program combined with Mahajak oil medicine (the experimental group) using

One-Way Repeated Measures ANOVA (n=30)

The experimental group (n=30)

Variables X SD df F p-value
Pain management knowledge
Pre- test week 1 3.90 2.19 29 17.88 <0.01*
Post-test week 4 5.93 1.20
Post-test week 12 6.03 1.27
Attitudes
Pre- test week 1 12.17 1.70
Post-test week 4 14.70 2.83 29 62.645 <0.01*
Post-test week 12 17.53 2.06
Knee pain
Pre- test week 1 25.73 2.88
Post-test week 4 29.90 2.34 29 20.45 <0.01*
Post-test week 12 31.43
Degree of passive knee flexion
Pre- test week 1 2.00 0.00
Post-test week 4 3.03 0.12 29 70.90 <0.01*
Post-test week 12 3.47 0.16

Table 2 The pairwise comparison of the mean of pain management knowledge of the elderly before and after receiving
the pain management program combined with Mahajak oil medicine (the experimental group) (n = 30)

Pairwise comparison Mean different p-value
Pre-test week 1 — post-test week 4 -2.53 <0.01*
Pre-test week 1 — post-test week 12 -5.37 <0.01*
Pre-test week 4 — post-test week 12 -1.83 <0.06

Table 3 Multiple comparisons of Levels of knee pain classified by groups using Tamhane’s T2

Mean Mean Difference p-value
Group i (i-j)
Experlment_al group (herb use) Control gromip (warm water use) 363 <0.01*
(x=31.43) (x=27.80)
Experlment_al group (herb use) Control grou_p (non-intervention) 5.93 <0.01*
(x=31.43) (x= 25.50)
Control group (warm water use) Control group (non-intervention) 230 0.09
(x=27.80) (x=25.50) ' '
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The results of the test for difference of the overall
mean of degree of passive knee flexion revealed that
there was a significant difference in the overall mean
degree of passive knee flexion among the experimental
group, the control group, and the other control group
(receiving non-intervention) (p-value<0.05) that were
shown in table 4.

Table 4 Comparison of Degree of passive knee flexion
among the experimental, the control, and the other
control group at 12- week post-experiment using One-
Way ANOVA

Groups

Numbness
n Xt F dfl/df2  p-value
Experimental group 30 8.50

Control group 31 6.10
(warm water use) 77.57 2/86 <0.01*

Control group 28  6.00
(non-intervention)

*Level of numbness X; (sum means)

The results of the multiple comparison test,
classified by groups indicated that there was a
significant difference in the degree of passive knee
flexion between the experimental group and the control
group, and between the experimental group and the
control group (receiving non-intervention) (p-value<
0.05). In contrast, there was no difference between the
control group and the other control group (receiving
non-intervention.

Table 5 Multiple comparisons of Degree of passive
knee flexion classified by groups using Tamhanne’s T2
method

Mean Mean
Group i Groupj Difference  p-value
(i-j)
Intervention group  Control group -
(% = 8.50) (% = 6.10) 2.40 0.01
Intervention grou Control group
- _ group (non-treatment) 2.50 <0.01*
(x.=8.50) (% = 6.00)
Control group

C_on_trol group (non-treatment) 0.10 0.46
(%= 6.10) (% = 6.00)

*Degree of passive knee flexion %; (sum means)

Discussion
According to the results of the study, the researcher

analyzed and discussed as the following hypotheses.

1. The comparison of the mean score of knowledge,
attitude, Levels of knee pain and Degree of passive
knee flexion between the experimental and the
control groups before and after the experiment were
shown in table 1. After the 12-week experiment, the
mean of knowledge, attitude, Levels of knee pain
and Degree of passive knee flexion of the
experimental  group, receiving the pain
management program Combined with Mahajak oil
medicine, was significantly higher than pretest at
week 1 and post-test at week 12 (p-value<0.05).
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There was a significant improvement in knowledge,
attitude, Levels of knee pain and Degree of passive
knee flexion of the experimental group (receiving
the pain management program Combined with
Mahajak oil medicine), the control group (receiving
the pain management program with massage using
warm water) and Control group (non-treatment)
was significantly higher than pretest at week 1 and
post-test at week 12 (p-value<0.05).

After completing the experiment, the mean score of
knowledge, attitude, Levels of knee pain and
Degree of passive knee flexion of the experimental
group (receiving the pain management program
Combined with Mahajak oil medicine) and the
control group (receiving the pain management
program with massage using warm water) was
significantly better than that in the control group
(receiving non-intervention) (p-value<0.05).

Pain management knowledge: knowledge among
the experimental group and the control group
(receiving the pain management program with
massage using warm water) increased. This
improvement is likely to be impacted by the pain
management program applied the Bloom's
taxonomy. This theory proposes that successful
teaching and learning results from the preparation
of the instructor and for teaching materials. In this
study, the instructors stimulated learning by
appropriate lectures and group discussion and
employed various resources for the intervention,
consisting of videos, a pain management handbook,
a Mahajak oil medicine handbook, and role models.
Moreover, the learners gained knowledge from the
information received, analyzed, synthesized, and
combined old and new knowledge as a result in
improvement in the knowledge of the experimental
group and the control group receiving the program.
This aspect is consistent with Sansila et al [16], who
studied the outcomes of pain management program,
adopted the Bloom's taxonomy (1975) and the
Subcharoen [17], for family caregivers with elderly
in the area of responsibility of Srithep, Phetchabun
Province. This study suggested that the intervention
group showed a significantly higher mean score in
knowledge, attitude, than the control group (p-
value<0.05) Sansila et al [16]. Moreover, this result
is in line with Cavalieri [18], who studied the effect
of a foot care program on foot care knowledge and
behavior of older patients with type 2 diabetes in
Roi-Et Hospital and found that after completing the
intervention, the mean knowledge and behavior
score in the test group was higher than that at
baseline and of the control group (p-value<0.05).
This positive result is likely to result from the
participatory learning by a group process, which
allowed encouraging the participants to solved
problems, exchanged experiences and improved
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their skills. This aspect is also associated with
Bruckenthal [19], who suggested that providing
foot care-related information,  knowledge,
demonstrations, and practices brings about an
increase in knowledge and self-care practices.

Attitudes towards pain management: there was a
significant improvement in attitudes among the
intervention (receiving the program combined with
herbal foot baths) and the control group (receiving
the program combined with warm foot baths) (p-
value<0.05). This positive result is likely to result
from the foot care program that adopted the
Bloom's Taxonomy. It can be explained that when
learners receive information and understand it,
values, attitude, and belief will be developed. These
components encourage the learners to be willing to
receive any positive stimulators rather than
negative ones. Consequently, they accept and
realize that what they have learned is worthwhile.
Besides, teaching activities should be embraced
with a suitable environment and always insert what
can create positive feelings to change the learners'
attitudes in the desired way. This is consistent with
the study of Halaszynski [20] which studied the
effect of intention, attitude, and motivation on
changing in weight-loss behavior and suggested
that if individuals believed that actions performed
display a positive effect, they are likely to have
positive attitudes towards and behave such actions.
This result is associated with Kuptniratsaikul et al
[21] who found that after completing the
experiment, the test group mean score of
knowledge, attitude towards diabetes, perceived
self-efficacy, outcome expectation of self-care
practices, goal setting for blood sugar control
practices in dietary consumption, regular exercise,
stress management, hygiene, diabetic medication
adherence, and reliance on doctor’s appointments,
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were mainly based on was documented in formulae
by the Thai Pharmaceutical Bureau for
Benevolence to relive pain, so that the wind-cold-
damp evil might be relieved. Pharmacological
studies have confirmed its anti-inflammatory,
analgesic, and immunosuppressive role, so it has a
good therapeutic effect on the early and mid-OA.
Topical use is mainly for removing wind-damp evil
to warm.

Conclusion

1.

For better self-care practices and better quality of
life of elderly, there should be an establishment of
the pain management program Combined with
Mahajak oil medicine in health services.

Future studies should conduct long-term followup
to verify whether the benefits are maintained.
Another limitation was the smaller response rate to
detect the desired significance level. It was not due
to sample size alone which was rigorously
calculated, rather, it could be explained by the fact
that the cohort we recruited with relatively mild
degree of knee pain at baseline might be insensitive
in identifying improvement compared with high-
response populations. We had attempted to analyze
data by stratification of knee pain, but the result still
unchanged, indicating a really no difference in this
time interval. In addition, although VAS is a
validated measure for pain, its estimate performed
by patients with chronic pain may be imprecision
[24,25]. Therefore, both objective and subjective
status of knee pain assessed separately by
participant and investigator could be considered in
future work.
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Introduction

f&F (constipation) ZIE—Fh (4H) IRFRIEE
K, R HHEEMR/SHHE R SR (EEHE
E<3)R) . LETEE[]. EARIRE, 2L

ABSTRACT

Objective: To explore the Tuina manipulation (manipulation and acupoints) for treating
pediatric constipation.

Methods: Randomized controlled clinical studies (RCTs) on treating pediatric
constipation by Traditional Chinese Medicine (TCM) Tuina were searched from the
self-established database of PubMed, Web of Science, Cochrane Library, CNQI, VIP,
and Wanfang database to December 2020. SATI, UCINET, and other data mining
software were used to analyze the frequency statistics, visualization centrality and
support degree of relevant operation methods (manipulation + acupoint) of TCM Tuina
treatment for pediatric constipation, and SPSS 26.0 were used for cluster analysis.
Results: A total of 874 pieces of literature were retrieved, and 133 RCTs literature were
included after screening. Data shows 101 undifferentiated constipation prescriptions and
94 differentiated constipation prescriptions (including 48 excessive constipation and 46
deficient constipation). The results show undifferentiated constipation with abdominal
rubbing manipulation (frequency 70, support 69.3%), pushing down Qijiegu
manipulation (frequency 69, support 68.3%), clearing the Large Intestine manipulation
(frequency 69, support 68.3%) has the highest centrality, which is a commonly used in
combination. For excessive constipation, Clearing the Large Intestine manipulation
(frequency 40, support 83.3%), pushing down Qijiegu manipulation (frequency 40,
support 83.3%), abdominal rubbing manipulation (frequency 38, support 79.2%),
Tuiliufu manipulation (frequency 35, support 72.9%) and the centrality is the highest,
which is a commonly used in combination. For deficient constipation, strengthening
spleen meridian (frequency 40, support 87.0%), spine pinching manipulation (frequency
37, support 80.4%), pushing Sanguan manipulation (frequency 32, support 69.6%) with
the highest centrality, which is a commonly used in combination.

Conclusion: The main idea of pediatric Tuina treatment of constipation is the dredging
method. They are usually treated by rubbing the abdomen, pushing down Qijiegu, and
clearing the Large Intestine manipulation. Tuisanguan and clear away heat and toxic
material manipulations are frequently used to treat excessive constipation. For deficient
constipation, strengthening spleen meridian, spine pinching, and Tuisanguan
manipulations are frequently used to replenish Qi, strengthen the spleen and relieve
constipation.

Keywords: Data mining technology; Tuina; Constipation in children; Operation;
manipulation; acupoint

BHBREN 9.5%, HHhSEBRREN 86%, ¥
&9 8.9%[2]. FE)LEINEEMERL BTN
6.0% [3], 4~ 11 %, 11~16 ZRIRHEED A
7.47%, 6.25%[4]. EME—FLEENNERR
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Fecm(s], HAISERRIR. IEIKISRE. ERA
THER, FEEREZSEIIR, ERBEE.
KERESATHAREE], FERLENERK
BMSOEER. L5k, BEAIEFRREIRN
HE, L EEMHNAREREEFTEES. Bl
23T ) LEE A AREIRR 2B, IhR L
ZLUXERTY, ERERERNE, THBERR
£, BWEREHERT]. PENUESTIEEAERS
FEFBNRERETE UHBTOES, LEDE
%2, rREEELSEERER, 8REENIR
KAVSk. XEERESIIEIN) LEHHMEXRE,
RO HHERIRRIEERIFRYTA(8]. iRl L, BR
THRIEAENEBLEEA RTINS, ARAIE
BEFEAENFEBTOHNEEP]. AHARINL
EEinT L BENAEREE (FEHEN) LN
FRAEHITON, LAEIAIRAR AT iR iE.

Methodology
1. AR

&R sk T PubMed. Web of science. Cochrane
library. Z1p9. 435 7 HEUREE (H@EESE 2020
12 1) rhBEHEE ST /N LE L n K BE DL HE AT
ge, RISRWNERA . <SERh”. «mE I HLHE 278
CHEME? BN L)L TE T . I SOk SR ]
(“constipation” or “excessive constipation” or “deficient
constipation”) and (“tuina” or “massage” ) and
( “children” or “infantile”) .
2. YA Frife

DArpEHESE . 3R 2T T B 5 G K BE AL
X B 56 (randomized controlled trials, RCTs)
WL, b, .
3. HHRFFE

ANPySeEe . SCHRERL S IR NG BT ZE Sk 5 IRk
PR HES N T ST TR B SCRR 5 HEE TSI A
SCHR 5 EE MR,
A, WFGE Tk

Xof HE VR IT ) SCR AT A SO sk, kR
(R OC Tk ] Uz, 4 SATI 3 AKS AHIE txt
SRARIM, WA, (EEL WAL TR
EETEA BN, 2 SATI HEATHE A4, JFt
IR AR . BRI 15 B Rmig Mt 2 P 4%
S W8 UCINET K NetDraw i (il S #(F ik (T4
+707) BT D . IR SPSS 26.0
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Results
1. Xtfr 45 R

RSB A SR F 815 5, bR ik 449
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Introduction

ABSTRACT

CircRNAs are ubiquitous non-coding RNAs, which are richly expressed in brain tissues
and participate in the development and signaling of the nervous system and regulate
complex functions and various neural activities of the brain. The Notch pathways can
regulate multiple processes of cell morphology by regulating cell damage and apoptosis,
inflammation, nerve repair and angiogenesis, and other processes involved in the
occurrence and development of diseases. The Notch pathway critically regulates the
differentiation and maturation of oligodendrocyte progenitor cells (OPCs), and the
abnormal expression of circRNA can regulate the differentiation and maturation of
OPCs through many pathways, including the Notch pathway, thus participating in the
occurrence and development of cerebral palsy. This paper systematically reviewed the
effects of circRNA on the differentiation and maturation of OPCs in cerebral palsy by
regulating the Notch pathway to provide new ideas for the diagnosis, treatment, and
research of cerebral palsy.

Keywords: CircRNA; Notch; Cerebral palsy; OPCs differentiate and mature

fiki - fERE  (Cerebral Palsy, CP) , faj#Rk
W, TR AR PR M B B LA KR B b
. IEEZIRAE R, BB B AR R AT . A
BE. NN AP T RBEAT, LU SR R4k R ME LA
L CEEE IR 1], dEscEkiE, HIE0 T 658 LK N
RIS SR L1 80.248%, o U ke 0 KON
0.22%, i e B 3 80.12% [2,3], KIEERK
FIRRE ) A 975 SR A4 2.11%0 [4].  CircRNAZ -5 B PR
AREERY, N2 RNASMUIE M, ZEKHROE, 1%
WA fi% [5]. CircRNAFERRAHLI AT 5, SEME
RGRE MG AL, I E 2 D BER % Fh
TMEENG [6]o  1fiNOtchim % i ok 7 41 B iy S 1) & B i
#, CircRNA5-Notchiifi 1% 1] 82 4£ CPIY & Ak 5- %
Hkd 1) HE R EEE .

CircRNAMITE il R AE & R4t Y B
1. CircRNA ™K (E/H

NFEIL R AR B 55 K AP EARCNTRER, 2
1.9%I1 35 N 3 1 e i R ak i i, LA % 56k
JEGmTGRNA [7]. CircRNAE K5 5404
TR IERIGRNA, A5 MEFI3 R, EMRNAK A
SOEEPA AR I PG RNAZ T+, AR EIE IR e I3
FIF=A= H3, CircRNAKER] Lo A —Fhs AN &
FIRARCircRNA. #HE FIIRCirecRNFISHE N &
TIRIRCircRNA [8]. CircRNAZELFL A= Wyrh H i
PN LY 7 F,  HLA F S IImIRNALE &7
B3 AT A M mIRNAD A 5 “H4R” 5 H5EA% G,
WEERIEYE 5 S5 &R [9-11],  LAXZmiRNA
Sof HHEIL IR PECE H [12].
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2. CircRNA 7 i 28 3 25 71
2.1 CircRNAZ 5 i & 25K A .

12K BRI ) SRR A (20) . 7 AR
(6)H). BCAF(2L)E) R E 01104 E) R KA. O AT
Bilio FFRE. BAE. WLA. SRR circRNARE
TR, R BRAE K A S S R A, I
FOER . Wy K B2 AE 19 Cire RNAZK A f (K
, BAIG e R E R 2 FTF % CircRNAT 1
SRS 28356 J57 70 Wb R Ml % B R 28 o0 B o i
H[13], g, Zeffpiini: X, 2 fidpi s 5
MR BE A B BERE IR = 4, Sl E i PCRE;
AR T CircRNAM 263K K57 il 28 w] W0 1) 1 15
[14].

2.2 CircRNAZ 51 i 22 52 i s

CIrCRNATE A A Ao R A b i AR 22
—Fij&ciRS-7 (CDR1as), {XCDRlas/k’[n] S
MIiR-7Z&K3 N, M I BT /R 220 (
Alzheimer's disease , AD) ¥ T 2241 L UBE2 AN TG
M, HIVEES HIELRADIN v S MEVEM FERR, i3F
M A2 A 3R [15] » Ma N [16] & BLAD /)N Bl
TR CircRNAK 1t ceRNA 2% 1 255 B 28 R &
HAe 12 (Sorbs2) FI/NElimhi4e K A (ALS2) o
SR e i P s 2 e B S 1K FR CireSCMH LK /B W i
BEAK, CircSCMHLYE o 1 oc n] WvE,  JH5HI 1 i
2R SR PG RN A e A R, nT (R ks BRI
SRS EENC B [17]. Chen W [18]iid I
CircUCK27K 7> 1] 3 35 Ji /b fofe 1o 4 i v AU i SE A
N, IR e, R RER Y, BRI
CircUCK2(F A P 15 miR-125b-5pi 47 HlmiR-
125b-5pifitt, S#EK o bINF11 (GDF11) 25K
hn, BEMGERZ L. mmu-CircRNA-015947
255 i (ol 11 E T 4545t W Cire RNAS B4 5%
gtk B AIS Bk S [19].

CP{E R L# IMEE ARG Hh s W IE 2~ —,
th 2 JL ™ H A B e DL IR, CPI e £8%
PEFNB e N R o, BGR T~ 00 R R0 B A L
I 2 REVE RN & 22k, CPHY ¥ AR B BRI HL LA
Zecmamifs (oligodendrocytes,OLs) K H AR, it
BEE . A RIS P o [ 1) o = ) B P o 4524
CircRNA{ECP ) i 223K N ] ICP R AR R bL
RN WY 5 0] FROE B T S h . AR S T
CircRNAT i CircRNA-miRNA-mRNA 7 Notch;f
Fe o CPI A 22 i i il A4l it (oligodendrocyte
precursor cells, OPCs) 75 fb A1 21 52,

Notchif B & H 5-CPHYBE R
1. Notch #Z£4 & H 15 54 FHIF B

Notchiif 4 o 30 1 41 g 5- 40 it 2 () g5 15 52
B, B0 B e s bl A s A AR 4 it E A
Y N E QT P 3 REATL 7 R ORI
M5 4 JEE AR WS B IPE A IR ) 22 AR I [20]. 52
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LRIk, CERE 5 B UM 1 S B 7
FALBR, WA 1 Notchiif i AERE 76 K &1 41 fifg 2 75
eI eI, T LN Y ZE 3R PUR S R ) PR 52 AR
(Notch 1. 2. 3F14) FI7 kiRl {K (Delta-like 1.
3. 4F1Jagged 1. 2), “ZARMABCRET SR HEAE,
22 JiLf¥)Notchif %, R[5 5 MJagged/Delta likefi (&
H-NotchZ (A TLIF H B 52 R B)# [21], 3XRAEEK
i A B 7 A —/ANIEAL ¥ Noteh Fr B [22]. 51 K4EH
ZUfi AL B (S124f1%) tHFurin /™5, Rk Z4ff (S244
fR)  Hy-73 WABE A T, y- 70 WAREAF 253K Notchiiy 4l
M rp B8 3K 24 i ST I N /N (S3ELAIE) 119 He RS2 1K
, PR HATEESEEVEUNICD, NICDHEA 4 k%,
G g IN 1A R O 05 8 &, 305 T
MG IN % 5% [23, 24]

Hesl. Hes5. Heyl. Hey2#lIHeyL Notch
{5 50 5 (BB IL N [25], Hes K& g T B Ry ikt
I e — ¥R - e (basic helix-loop-helix,bHLH) % f&, 1~
ACRE SR A 15 R AR I 28 SR GE i) D e, 111 LA e ot 4
T2k % 5 HE % [26], Ohtsukass [2713id il s 50 75
&% 23K Notch (caNotch) 7EH7 A7 Hes1 1%k
Hes5il 2 fllHes1-Hes5 A ik A1) /N B i, R IILF
S 5 Hes1 flTHes5 2 3K 1 caNotch £ B 4= 714
Hes1ik & FIHes5 Gt 15 st N N6l & a1k, 1M
TEHes1-Hes5 Ak 15 55 N AT, i W Hes1 Al
Hes5 & 1 2Ll Y ih 22
b T ENotch 2B N 1+,
1.1 Notchil 5 £ 28 R G170 v 1 H

7 B Ty £ vh % BN otehii 16 5- H PR i 22 i
R R BR BA AT e [28]. 2 R ME R ALAE Hh LA AR
A MENoteh (5 753 B (e 13 1 ML [29]. AR FIik
FRIGILN - 5CEa T4 & W11 (CBF1) Ml AfF
M, FHE &5 CBF15-Notch il N X 1k (NICD). 2 [a]
Mk, UEFINotchil B4 1 FH L S N1, 7Emi 2L
BNV R I R b R A B HI[30]. A
Z ARG RGN, N AmiR-25W] A2 S
Notchim 4 5 = A i 28 R G e/ B e 12 68 D
[31]. AZE4%E 5P Notch2NLIY) = A1 7 FI{E £
JRe R A b e EE 25K, B RE 70 T 25 W Notch2N 7.
FERHEIR 7 ot A NE Ak, LR A U n
TR ETZ TG b [32].  NotchiB ) 122 St
S RGP, (KSR A E0E Notehil %, w5l
T S/ i Ak R 1) 5 3R e Noteh i B M T RS 2]
[LIEZS S /AON AR
2. Notch i 245 4-CP HI 5 A4
2.1 CPIIA IR B AR I LK

CPHIRIN AR WL & 2%, "THEG A E AN
« PRI R T LR S N = JE R
Ak, BRFRE R AE LR R [33]. CPIT M i 2R
O SR AR . BT R T . A H
< WSS DR . AR HRIEIK KL, CPHf
IrNFEZEM . RREESTEY. aa . gAY
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< LER IS R IR AT Re R[], Hob DUE
24 W, 585%-91% [34]. fivi =S A R 45405 e
JEASTICPHY LB A, T L B i (5 mT S 73 i =2 5
U DX 50 45 5 R el AR R L (M =48 L B
I ARAR S [35],  1ICP A& A A7 3 o 45 W) i e 7
W [36]. FAFIE 2T A EE A R 40, o A i
LM RS AR IB AR . IR AL 5N 2
P, TR N, RN T ORI E S
JUARER, RO ORI N EBIAS RIS, (s R G
HATPE . A3y 4562 ) [37].
TE TP A 11 5 ph R R i 8 0 A 2 RN 2% s
RN NIOLS BT 1) BE# 4L 1 [38]. OLSTE HAX
TNEE R G i 2 Jo Bl A 1 20 JE BN, DASEE P A5
AL T, OLSBETTIZHAEs, SCnT Jofh e it
LR 2 HF [39,40], (HAK %28 SEAbHifn [41], 6k
M5 45 N 3 2 PH - OLs e A R 1 [42] » Wi 4
F1J5 41k (periventricular leukomalacia, PVL) #%
T SNPGRS A543, e i == e B s A 48
BRI BB, DA 2 25 S S0 M SR A R R A
, TEHEMN R, AR AR b, R
FER . PVL Y B AE S — i v 5 8 0 b
. FE/ROLsE R HE I i e 1t 45145 i 4 [43]. OLs
At MOPCs /)y 1L EPre-OLs, T3 OLs, I
Ja I 7E RO R, fE /Bl K% B OLs;™
AT IRT4RE, HiOLsiy =4 Fr 82 A B
I, R IR — I RS SRR T K T N R, (e
SZANE AN HOGCER T BE S IRBE N ZR 1 52 [44].
WFIE R IPVLG-OLsHE 2% GIAH 5%, i =5 o [l T -
P 5 2 i s ) ) P S A v e 2 R Kk, F AR AT
Wi24-325, I BEEPVLAY e R [42]. W WLAE
KEFEF, OPCskcZ /AL BN B BE S Y
OLs, fEftRtm&Itls 5% T R HYF H
[44,45],
2.2 OPSCITy 7L AN #4E CPIN 9 B (& & 11 %
OPCsiteJi T M I Al eI i =5 X, MIX
LLX B OPCSlIE i & R Gt 12T, Ll
21554 [46]. A OPCSZy bR i 28 5% 45 11 5 21
[ E75-8%, AF S s Bk, OPCsZzyZ4H17)
{EECHT A OLSHU N L & OLs., OPCsTE X iz
ARG g, o ENoLsIaE L, LS
I 5 T2 RN 493 6508 T b s T 2B 9 BE I [47]6
Kirby [48]& ¥ OPCs 1] 1 % J M ALAE Fh 48 66 9 5%
GUIETRE LAERE [ S (1) 0008 SN, IX B ] S el 40
OPCsI1) S 22 TG MM (i BEBE S 71 2E . Huang W [49]
e /R BLOPCs ] 1 FH [F) B 8] A 6 R 7024, $cs: |
DUFEE 7 A AR i DAy s g i, 3L 1%
A M AR ZE S, SR B IR 1A A B T RS RS DA R T
N TR 2, X 22 W] OPCSIT) 1 it Al 7o ik
PEXT 3 P 5K RSS2 BIE T
i == 4 B AR A R EL T E 1 OPCs o bk R Al
PR R R T iogEs AL [43]. W8I0, it Ry
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AR n] il & OLSE L=, ¥k B A M1 S 22 ) BE 25 L
o JUEENS S S AR B bE, AT TR AR oA AR S
ERBCA ] R Ze E K, WR AL PRI R
, IXBEEEAFIL ] SR ECE S, AN AT BB A
[50]. Hesps [51] kB {EH BE814% 5 1-2 K 70 24109
OPCsy# AL 1 OLs 1= L 75 A1 1 R Jo i I B3¢0 A8 1 % Al
WA R Al R, ML, 485440
OPCsr= A HTOLs 7 A1 oA 38, HA T 5 T i
TIA %0z v &6 F i rh, DU T BOR 52 3500 4
g%, BEO a5 TR SR ROLsfE RN IE
FOIR RS (] 4 (Z95/N8F) PN AT AR BCHTRO B [52].
Keirstead#ff 7 [53] e /1~ 2 By AR 0T BE 2
FOPCsIIEA FIFER ., OPCs[iOLsHY 70 1k FE
T AN 52 B R F1 22 [B) 1) R 422 [41] 2 Bt PR Y % s [
T FMBAE AT T DNAF AL, JEgmiD
RNAFIS 530 4 & 2 5875 T 0 F 24 [45].
2.3 Notchif 1 v] 1 22 OP Csfty 73~ LA 44

Zhou H [5478 ik i % B\ 157 % B Notchi
4GB DA O, T B AR ME ) B, R
JEARAET 2 A P (5 v S5 73R 26 A v it S5 1) 19 BRI %,
P A PR I BT 10-154F, S INAG I &% 300 3L
Notch3J& A kA= 248 2 4F i 4 JL S PRSI b, &
HINotch3%E X B 74 [55]. Gao L [56] & B AL 8
A LR I S i PR A B v, B TR AT L,
SEIG2H i Hes 17 11 FImRNA 2234538 on, - FLifsd
TWS1191A#ENotch; i 7t fik Sk ifi M B 353455 )5 7 K
SERUR R RPE o ARSMRIE [57]2< WI4H ik ofn
S ifNotchfs 55 % Notchl. Hes1f1Hes5[1)
5K, WA, ARFZE R B T Noteh i1 FIDAPT 5
H T OPCsIY i Fl /L [58]. Foxw7:iid i 4%
Notchiif i PR 1) B & £ OPCs iy 8k i [59]. PNk -1
LB 7w 77 AGm I i e Notehs B 02 i3t 2L T2
A B 4 £ FE A [60].

CircRNA 3FiE CircRNA-miRNA-mRNA%HZENotch
S X CPRILE FH
1. CircRNA/MiRNAX/CP 1/ 51

CPrh = CircRNATT GE S 5. 7 H KB HL
Hillo Liu CY [61]%F60f5157 A& JL ik Sk i M i 973 76 %
K 1M 75 hmiRNA-373. BB SN T (HIF-10)
L A BREIE (MMP-9) R As i e A= K 1A
T (VEGF) 3K, 45 R/ RmiRNA-373 5.~ &)
AR YRR, 2364 ' miRNA-373. HIF-1a
. MMP-9. VEGFZ:AKFMWE S TXEAE, ACP
B, 5 55K miR-146b-5p HJ & 401 ok il fok 4
P FIPCL2ANNE AT JSAE SRR S A LS T ik
Bk i S SR e RS [62]. 4N (e BEEE RS
FILRFR1ARK R IL, miR-219/miR-3384b FE J 11y 1%
FEHA B FOLSIBR AR % . BESH K 1 o s 4
LER T e EE XK ImiR-219/miR-3384 i 1 OLs) 7
BRI LRE R, S haa bR [63].
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2. CircRNA/mMiRNA %Notch /7 £5 195 7

Zhao X5 [31] it % 4L H A miR-219 A1/
MiR-338 LN 11 J5 A A 7 o o 241 Bt il ¢ 40 i 1’5 7%
WA xR, KRIHesSIIMRNAZSA B, [N AE
BCAT- ¥ 5 Y i 22 L 40 A b HesB 25K [m] A3 K i A
s MR, smakmiRNAFIF K miR-219 A1/ miR-
338, ‘SR AN I iR RS 57 Hes5 25K
A, IXEEM LA R L, Hes5I1FE K 2 FmiR-
219FImiR-338(1 7 12, Circ_0111277 4% 1 5% /= 4H
g% b hsa-miR-494-3p, it i #HTRAL/Notch-
1 [-1fhsa-miR-494-3pft) 2K K [64]. - 1E 7 i
ZUH e, Notchfs 5 e 4l 4 rp 3% M,
CircNFIXFE X4 7 miR34a-5piii4n, X & —Fpfnn
Notch1ymiRNA, FIACIrcNFIXAI - ifmiR34a-5p
W] P A e R . s, miR34a-5p
TR AT A AT CireNFIXO Jie Joi 922 4R B #HEIF o A
RPNSEEG F,  CireNFIXH i i #2miR34a-5p il
Notch LA s 5T #2179 A K [65]. K ithiifi itk A It & il
JE R S P KB B mT L 3 B G 2 B R
Notchfid (KDHL K, B2 ZEImIRNA K& L #ESE
<7 #INotch45: 42 W A5 542, S5 rEm%. 4
e 3 U9 2 A R At e S RN SR LB i AR S [66]

CircRNATE Il ZE R g b I BLIIIAF5E &
JE G, 6 A I P R AR RN A W e B ARG R,
CircRNAW T AR B 2 (1 7 7 3. A BUIE
b o B Y B R 2 T A i e 5 5% I R,
CircRNA 9-cis-RA 1] & 5[4 (I Notchii 4 4 5% 4 1
Hes51 73K MM IR FEOPCsI¥) /1L [671460F58, 7]
TIE B Notchi i 77 CPIY & A= ki 3ok R v fify Sk 4875
A B PE ], it CircRNA-miRNA-mRNAZ%H
P54 CircRNA 5-Notchif 2 58 #ZECPIY {1 H L H
EIFEA

Conclusion

R RER I DR ML 2%, T I IR M SE ARt o
1 F R MOHE o SIS X Noteh (5 530 B 19 Al 7
U& R 7 HS i s 2 g b E S EH, R
eI R AR M A 0 264N kA TR T 3 B4 SR
Fiitn. Nt e Notehsm B 515 41 Ja 452 45
K. RAE. & e 8 Mg i SR, BON
15 DK 5 6 P e s 1) o B3 8, CircRNAGH ik
CircRNA-mMiRNA-mRN A % 22 Hja i W 1Y & A= K e it
LRGBS 7 =, R RER 2 HIIEE £ 1]
CircRNATE N E g b d 224, (HCircRNA 7
IRV A1) 731 HLH SR S B i R e 4 1 . R
CircRNATE L St 478 A SEEGTRF 98, o #r 3 E
« R S RTTBLED, R A [ U R R AR L
FEOLFERARAE, I HoNRRER IS W R G TT 5 iR ik
TS
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ABSTRACT

Introduction: Maguiwenbi granules are modified from Professor Wang Lvgiu's
Xinbitongling granules used to treat cold-damp arthralgia syndrome in active RA and
achieved an excellent curative effect. Previous studies have found that Xinbitongling
can inhibit the expression of RANKL and IL-17 in the serum of CIA rats and alleviate
the bone destruction of RA.

*Conference presenter and
corresponding author:

Yu Jia, Changshu No.1 People's
Hospital, Suzhou Province 215500,

CHINA Objective: To observe the clinical efficacy of Magui Wenbi Granules in treating active
rheumatoid arthritis (cold-dampness syndrome).
E-mail: Methods: 60 patients were collected according to the NAPA standard and randomly

yujiajxc@163.com

(Yu Jia) divided into a control group and a treatment group with 30 cases each. The control group

received conventional treatment, and the treatment group was added with Maguiwenbi
granules. The joint treatment period was 12 weeks. Record the number of joint
tenderness, joint swelling, DAS28, ESR, CRP, RF, TCM syndrome score before and
after treatment, serum I1L-23 and IL-17A levels, and use TCM syndrome efficacy
evaluation standard and ACR20/50/70 standard to evaluate Perform overall clinical
efficacy.
Results: 59 patients, 1 excluded, 29 in the treatment group, and 30 in the control group.
(1) The treatment group was significantly better than the control group in reducing the
number of joint tenderness, swollen joints, DAS28, ESR, and TCM syndrome scores
(P<0.01), and better than the control group in reducing IL-17A (P<0.05). However, there
was no statistical difference between the two groups after treatment; (2) The total
effective rate of TCM syndromes in the treatment group was 96.6%, and in the control
group was 70.0%; the ACR20 and ACR50 of the treatment group were 96.6% and
24.1%, respectively, the ACR20 and ACR50 of the control group were 73.3% and
This is an Open Access article 20.0%.
pclgk;“fr:‘::s”(’gjér&?ﬁét_%%o 2 Conclusion: Maguiwenbi Granules combined with conventional regimens have a
[ ' definite clinical effect in the treatment of RA. It can significantly relieve the patient's
clinical symptoms, reduce disease activity, increase clinical remission rate, and reduce

@ @@@ IL-23 and IL-17A levels. It may inhibit IL-23/IL-17 inflammation axis.

wangyue@njucm.edu.cn
(Wang Yue)

wachiraporn.pad@mfu.ac.th
(Wachiraporn Padungkiettiwong)

1059238765 .com
(Cao Xiangdong)
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Keywords: rheumatoid arthritis; cold dampness and stasis syndrome; Magui Wenbi
granule; clinical observation; IL-23/IL-17 axis

Introduction

HKRIEFRT 4 (rheumatoid arthritis, RA) &
— gL AT, RGVER B S RS [1] .
ST AT R AR DT 98 RIS WL ) #R T A2 p A2 R 5 T4
Ha (Treg) FFEIMETANNE (Th, FZERThi74iiE) 2
V) S92 A Tl T F ) SR B S . Treg 4S5 Thl7
M LS KRB o, ARG —FAH LA R,
M R AR, Al eSS Thi7 400, L3

w4, K2 Treg MBI E H I, m&TIRThTE
Treg 2 A4 i, IL-234E ThA74RAE LTI R &
vk IR, Th17EAEIL-23 S PR IL N G
AE M A RIS X IL-1709 75 3b,  4ERERICORIL-1711) 2)
fig, B WaREK, FE A Mg A,

DA BT IL-23/1L-17 S80S, 24 5005 2 1y fvy 7R 1)
Thi7 J5, &S KB RN oW, MHRE TN
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S0 Fh AN R Bl 2RI RE i, SIS AE . ST
W B, IRRAEEE [2-4] .

A YR B O — IDKORH A VT 8RR L% V) T 07
FURL,  TENL B A NE A RATE 3l S 1 45
WEMWATT, FHIUSRUF TR, ariie e K A JiteE
AN CIA KBNS - RANKL FIIL-17 #i%, 22/ RA
HHEEE [5] A SCHIT ML BT EER S BUR 1Y RA TG 3]
TSR BERTT 5%,  BOAR Xt 1L-23/1L-17 S$hEFA
WATE, e 5w ge JE LTI (L35 A,

Methodology

1. ZF
1. LR BRI

2018.12-2020.03 i strhE 2GR TR E A
BRI RH T2 ML B35 60 31, 4 T BEAL 2205,
ZSuR N R AN SR LE- © MNP LT DN
BAE D NRIT A 30 BIRIX R 30, & 5e a4
2915, GI5(, 241, TYgiEEE51.41+%12.53%, EfE
59.0(27.5,101.0) 5, *tHEZ300%10, Y561, 42561, &
Y4E456.67+11.70%, JifL74.5 (30.5,135.0) J. P4l
PR E R LG X, Aol ek,

L2 A 5L Wiksie

(1) 754 20104F ACR/EULAR 2 R 615 45
LWibsE[6] (2) IS AERRHE[T] o 55
TG RAKRE,  (3) FHS1E18~80% Z[a], hHIASER

1.3BEBRpRUE

(1) PR EgAbRES,  (2) TSR
B, (3) KR A 7 RIS 4 b
2y, HMELIEIEE.  (4) i 2L a4,
(5) AR, xR ZidfcE.  (6) G ™E
(O AR AR . N MR GIR AR . I LR G AR
M ARGHRAE . WERGIRAES,  (7) IR
PR &R ITTB %, (8) WHEAF AL sS4
WG 29 . (9) HUEHFIE H AU, St
ENUED
1495 151 530 % e ot s b A

(1) =2l ERMMERE, Bohsd A 1T #2550
MM ZGY.,  (2) BEUIHRASAE SE BOW 2 R An Al
SRS P . (3) N2 I N ASRE 4k
SRRIT k. (4) MR ARNE. Kk,
2. ik
2.1397H

R BN, (FF 0 —77), SRR A, R
ik 300mL) +FIEEES ) 10mg R qw+ZESRE A
200mg ik qd ¥a97. ALK ¢ i, FER, F
KR, BiXEE 6 s Zg ok (VLI T2 A PR A T
A7) WPIEZE @ RS 10mg IR qw + FESR T A
200mg 1 lRq¥a sy . WRITITRE ¢ SRR 245125,
A 252 2 BRI TVASYE/>857, BN IR I & FE ke
A2 200mg MR bid, AN 5 A5 #6977 A S r9 H Al 24
.
2.2 MELHEFR
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REMMIMEEIAE 4°CEiE 2h, 2500r/min .0
10min, H L3E#-80°CHRA7, ELISA EME M 1L-23
< IL-17A [R5 IR OCTTE. IMIK DG 4. DAS28
. ImPc (ESR) . EKGBAT (RF) . C-IpiskrE (
CRP) , WEIEBEAR . FERIT ROTFE bt
ACR20/50/70 #5fE, ok —MeAar (R e, . KM
. HEDRE. OHEEE, ERARKMEIR. KA
IR, RAAMRSE, e RICHERT, IR E
FLE RS N 2T B 1R AR GRS
3. WEHTIR-5 1
3G PRI bR

(1) MHIIEARIRAE @ EIaITTH. Pk &
. VAS $F/r. DAS28. HFHAILHET H I K
(HAQ) (2) ImIKIE s « 1yt (ESR) . EXIEHA
F (RF) . C-KM#&EHE (CRP) ,

3.2 R EIERAR 2

SR (R 2 R gEHE 3 ) [7]2002
A “rh 2 253097 FRIE 1T 40 s B 22 45 5 B 0
HIFE R 7020 B AL e
3.3 BT RPE

3.3V ERIT SO EARE

i OhEEAIRIR e s S50 [7]h24
BT FRIE RS R Fe 48 S, SR 57
MEaH= (BT R -18IT G AR ) 1R T R
x100%, A IFRZER @ RAIER. RAEIE I GEAR
9, AEERR A KT ERAE T°95% 5 Bk @ R IR IR
R RAE R UGS, IEER B K TS T 70%
3 C BR REERAER. RS E 5, ERR D
WA KT EAET30% 5 DAL : thEIGIKIER. (K1E
LR EGE, IEER A /N T730%.

3.3.2 ACR20/50/70%5#t:

Z 8 ACR 5 RNARHE © 1575 R SREL 5 2,575 i
JRET 5 3. &SN 5 4. 8B RIGsh M
ZEGVENY 5 5EASHIR TGS SE AN 5 6.8 K
S FERE DI E AR (HAQ) 5 7.3k 460E I MYy
(ESR) .

ACR20FRYUE ¢ i ELFN219>20%, [FIA3~7H%
Vi JE = TR AR GE>20%

ACRS0FRYUE ¢ i L LFN219>50%, [FIA3~7 %
Al R Z TR 5 250%

ACRTOFRYUE ¢ i L LFN219>70%, [FIA3~7Hh%
Vi JE = TR AR SGE=T70%,

fatr s G oK = [ (BI7 il — By7 e {E)
+ (VAJTHIE) ] x100%

3.4 1L-23. IL-17AKF

P 2H 83 VR 7RI G () ELISA S:30 4 L35 1L-
23, IL-17AMKA, W SRR T A 2 e
3.5IRFAN M AN S

3.5.1 ELISAi##)4& (MULTI SCIENCES) ;
Infinite M200 Pro % Z)8ERs#R1X (CHETECAN) ; f¥%
%1 (USA  Thermoprecision) ; -80°CHA{KIRIKF (IP
SANYO) ; Centrifuge5427R 24 L& R SR ARE O
Pl (GER Eppendorf) .

3520 AR, AT

>

>
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RS Bk 3ml, #5005, W EE I,
i 1-80 °CUKFi R A7
35.3MFL R
(1) 5. PR P E=E.  (2) HE&R
R eSS, (3) FREEEARHC DA 300ul PEHE it
R sEh,  (4) DnARUESH A 100ul 215 5 Fe iR
MbRAESR,  (5) INEE @ A SOWUAE AN 504G 22 i
Wo (6) bk @ ALINA S0ul FRBEAIRIBTA (
1:100F6 %) o (7) W9« EMl b, 30084/ 7%k
W, IR EVN.,  (8) PR ¢ FEALINTEA LG
K, 4. (9) hnf @ BEALINA 100 pl BB SR
FULYIRGEARICHIEE S SR A (1:100  FikR) . (10)
WpE c mEAIE (7) , WE4ssE. (11) Pk E
SH (8) . (12) T : SLInA 100ul & FJE,
B E5-30 5%k, (13) &4l @ LA 100pl £ 11
oo (14) L (O HERFROGIFT R EAG I, W
450nmF1630nmZE P FODE (15) : il HEbRUE
A AR AR R ODE, ARGk 25 59K I FrfE i ¥) OD

F AP BT TG I 7 BRI ik 22 75 B U B (MA(IQRY))
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Ho MRS E FMODE O EH A, w1 LA ARt ih
LR T LRI,
.G :

R SPSS 25.0 X AUl T A F T, Th
VORHE IR o6, St KL, b s
(X £5) 28 s BTG IESS i, RAESHR,
FrR A E (Uo7 8UE ) (MA(IQR)) 7%, P<0.05 K
SV, P<0.01 AR HA B
o

Results
1 JEHE R I T8

T I P RO R T B T W R s, AR
AAEHEGIFE X (P<0.01) . EI7 oMK S
TRV R, ERAAREG 2R (
P<0.01) . TR HEITARIE. KOS TT HORO il
wA, EFRHAGTFEXL (P<0.05) . KYILmdl
IR S T IS BRI O B AR &, Hoyr A
TriA., Wl

2H 5 JEIR R T i ik 5% %

T i e T il G
Al W o
(No29) 8(6.10) 3(3,3.5) 6(3.5,7) 1(1,2)
A 6.5(4,10) 5(2,7.25)54 3.5(2,8) 2(1,5.25)52
(N=30) ' ' Ve >
D 0.271 0.045 0.247 0.046

L AR I, AP<0.05, 44P<0.01 ; PiZHIR) i, AP<0.05, 44P<0.001

2. DAS28 3F 4+

WYY G DAS28 1P/ BB B RS, 25
WHA BFHNE N (P<0.01) . B TIGHITHESHE
AR, ARAFEEWEX (P<0.01) . ZUWHA
VBRI RS 3 1 DAS28 14y, HIATT 4 W AR T
e, hLZE2

%2 LAY 5 DAS28 H A (%:45)
DAS28
HEPRf] HEPR@IE)
EpRg:ch 5.22+0.58 3.18+0.5700A4
Xof i H 4.92+0.95 4.01+0.91260
P 0.15 0

*  5ARMEN IR, 4P<0.05, 24P<0.01 ; P4 A It
%, 4P<0.05, 44P<0.01

41

3.ESR. CRP. RF
PALITIR CRP BUIRER, &R HAGHEE X
(P<0.05) . KMMNALIGREREITE FCRP, W43

FE3W A 157 1 5 CRP LR (MA(IQR))

o CRP(mg/L)
B ﬁ‘ HiJ 1A ﬁ’—é
BITAH N
(N=29) 10.30(3.69,18.00)  5.60(1.88,7.82)
I 10.30(6.89,17.53)  6.30(3.21,10.30)2
(N=30) ’ ’
P 0.564 0.192

*E L HARE N, 2P<0.05, 24P<0.01 ; Pi4HIE] t
%, AP<0.05, 44P<0.01

PIEHTRYT IR ESR Bl W BRI, AR AA R &S
FEX (P<0.01) o KUINAMRERITEHS ESR, H
T H R A, W4
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FAPIA G YT G ESR IEE (MA(IQRY))

ESR(mm/h)
2H 5 — - —

THIT A HIT e
NE IR ada
(N=29) 41.41421.24 14.52+7.38
papliERac]

+ + AA

(N=30) 38.77£29.14  28.87+18.11
P 0.625 0

*E L 5ARMEN LR, 2P<0.05, 24P<0.01; PIALIE L
B, 4P<0.05, AAP<0.01 Y7 ImhyT B AT W] G
K, AERAAREGFE (P<0.01) , XA
HIEES, AERAAZTHEESC (P<0.05) o AWIP4l
HIREREIERF, AR AAAGEE . KD

FOPULAIT TG IL-23. IL-17TAHEL(R +s)
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K5I IE YT Ao RF HEEL (R+s)

RF(U/L)

9H F - — - —
L5 = e
BT

+ + A
(N:29) 86.59+46.52 51.05+33.73
Xt A ZH

+ + AA
(N:30) 84.97+47.83 66.38+60.93
P 0.895 0.33

*T L 5ARMAN A, 2P<0.05, 24P<0.01 5 FH4HE
%, AP<0.05, 44P<0.01

4.1L-23. IL-17ALF

BT TGV IT A IL-23 KB RTES, AR AE
it X (P<0.05) , IL-17A ZKSEHT I B RS,
AR HARFEGEE L (P<0.01) 5 WHIT ot iEa
IL-23 JKTE I AR g2 m L (P>0.05) , IL-17A
AP B, ERAES8H%E X (P<0.01)

s WRIT IR TR IT A IR AL IL-17A KRR, e BA
Gt X (P<0.05) . £WHBITHEERE(T IL-23 K
, TXTiEZE, PHBRE BREE IL-17A KT, HiA
JTHAR T X, D26

5 IL-23(pg/ml) IL-17A(pg/ml)

S BT i BT e YBIT R BT e
Yﬁﬁéﬂ(NZZQ) 26.62+7.32 22.49+4.722 14.26+4.42 8.87+4.15444
Xﬂ(’a,ﬂ(NZSO) 25.59+5.00 24.8615.44 14.85+4.99 11.31+4.8444
p 0.532 0.052 0.634 0.044

*1E 1 5ARMA N E, 4P<0.05, A4P<0.01 ; F4H[A] LhEs,

5. 11 UEIRR

PR G T I TE T BRAE AR 0 2 IR PR
B, AFFEIESOAL, RN, HI7 a4
BRUEE AR D BRA U B, AR AR ESHEE
X (P<0.01) . WIT IR THX AN BRI, £R
ARSI FE L (P<0.01) . KUIHHLEYE
BEAS P BRUE AR 7, T AW R AL TR AL, W7

ApP<0.05, 44pP<0.01

FTALRIT A e T ERUE R 7511 HE

(Md(IQR))
o FEIE AR 2
i —— ——
NER AR EYIRIE]
BT .
(N=29) 16.0 (13.5,18.0) 6.0 (4.0,10.0)22
X e 2
(N:30) 17.0 (13.5,18.0) 11.0 (8.0,13.0)22

P 0.848 0

= 5ARMANIEE, 2P<0.05, 24P<0.01 ; HXHIEAH
H#s, 4P<0.05, 44P<0.01

6. 11 UEIRST R A B

BT IE T ALK SR, 160184, 1161
HRL, LBIER, BARCEETY 93.1% 3 0 I 4 im k22
i, SPIERL, 16 B, 9BILR, BAREEN
86.7%, HEAMCKMELRAAREGIZEX (
P<0.01) . KUY HhEEUE Pl PRYT &0 AR Tx
fedl. W#8
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4 I DR 2% fidg WAL H5u Rk AR
BT (N=29¢41) 1(3.4%) 16 (55.2%) 11 (37.9%) 1 (63.4%) 28 (96.6%)
XFIAZE (N=301) 0 (0%) 5 (16.7%) 16 (53.3%) 9 (30.0%) 21 (70.0%)
22 7.680

P 0.006

7. ACR20/50/70 #77/t£

BIT TG 1B IT 5 & ACR20 bRt 28 51, ACR50
FRAETH, KA 5 ACRTOIS I 5 St IGZH AT 7 ACR20%5
1E2215, ACRSOFRIEGH, 445 75 v ACRTOMRENY JE %
s WBIT AT A ACR20 bRt i XA, 2 A4t
75 (P<0.05) , ACR50. ACR70 F4H. [ajf) 65
TAASGHEE X (P>0.05) . £WEIT4HAE ACR20
FRAE FAC T3 AL, TA 5 ACRS0/70FRUE 75 5 A
HatEm L. W#9

FO 40 i F ACR20/50/ 7097 %411 e

2H 51 ACR20 ACR50
wITAH 0 0
(N=29) 28 (96.6%) 7 (24.1%)
X HE2H

0, 0,
(N=30) 22 (73.3%) 6 (20.0%)
ad 6.149 0.147
P 0.026 0.701

Discussion

SRRSO s A B MR R 2,
DA S, BRIl N, it A & Hox gE
, FEBCAREL, REBZ&NK, Tk 2R, HREREER:
KT F, NEeRlas T, SOnfHcemes b, B
R, AR, YREMEILRE, S5h%
Sh k2 gk RO, BRIB IR 22D,

M 12 FWIEIRIEE, B R A iR T
KT RAS VY 245 LG 77 BER% 50 I b 22 7 5C 35 V449,
IR, BRISEERIEENE, BRI ESR SIEHE R
KA, SEEPEIRERR 7. BARIT AR AR 1
R AR EIMET 2%, ACR it T X G4,
SNT R IL-23. IL-17A4REIN T HRIT iR IR L, K
U & A s S i s R 2 I T8 20 s, T BESE

WA T B X IL-23/LA7 S0 S R R 5 (F I, AT
T A A

Conclusion

i A R ORI T R3G 3 PR BRAS W)
A, WEASERRIE. $ebn. SIER AW ZEE, 317
BN IE MR e, AR R VG IT S IR R 4
BEARALHIETT %, HERA ST — L BRI ILOE L
e Ok B I ZE A
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Introduction

Neck pain is one of

the most common

ABSTRACT

Introduction: Cervical spine instability is a disorder in which the cervical spine cannot
maintain its normal alignment under physiological loads to protect the blood vessels,
nerves, and spinal cord from damage or irritation. The symptoms of cervical spine
instability present include neck pain, dizziness, inability to prolong holding the head,
and impaired movement. The more severe symptoms can cause cervical
spondylolisthesis. Therefore, it is necessary to have an early screening tool for cervical
spine instability to avoid complications and consequences. However, this screening tool
is limited in its use by language for the Thai therapist who is a non-English speaker.
Objective: The primary objective of this study was to translate the 16 items of the
cervical spine instability screening tool from English to the Thai language. The
secondary objective was to test the content validity of the cervical spine instability
screening tool Thai version.

Methods: The cervical spine instability screening tool was translated from the original
English language into the Thai language by the process of cross-cultural adaptation.
Then, the content validity was tested by using the index of Item-Objective Congruence
(10C) which was obtained by a group of experts. 5 independent experts with clinical
experience more than 5 years in treating neck pain patients including 3 physiotherapists
and 2 orthopedic surgeons.

Results: The 10C index rating by 5 independent experts reached an average of 0.90
(range 0.60-1.00).

Conclusion: The screening tool (Thai version) for patients with cervical instability has
satisfactory content validity (average 10C = 0.90) for application in clinical practice.

Keywords: cervical spine instability; non-specific chronic neck pain; content validity;
screening tool

6.9% -54.2%) and 29.8% of people in the past six
months (range 14.2%- 71%) reported by the previous

musculoskeletal pains among the population, which can
be suffered at any age [1]. The prevalence of neck pain
ranged from 48.5% of people over their lifetime (range:

prevalence studies [2]. Moreover, contributing factors
for neck pain include poor posture, neck injuries,
degenerative changes [3], working more than four hours
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daily, stress, etc. [2]. Patients with neck pain usually
suffer from symptoms such as arm pain/numbness,
nerve root irritation, and spinal cord compression,
depending on the location of the pathology. Therefore,
limitation of daily activities and eventually a decline in
their quality of life can occur due to neck pain. Current
treatment of neck pain is mainly managed with
supported treatment, including heat, cold, physical
therapy modalities, and exercise to relieve pain.
However, there may be a need for surgery in some cases.
The literature reported that cervical degeneration was
associated with cervical spine instability [5]. Acute or
chronic injury from work induced fluid in the herniated
disc (nucleus pulposus) to flow out and decreased disc
height and make disc degeneration, annulus fibrous
ruptures, disc herniated, and lead to cervical spine
instability [6]. Cervical spine instability is a disorder in
which the cervical spine cannot maintain its normal
alignment under physiological loads to protect the blood
vessels, nerves, and spinal cord from damage or
irritation [7]. Neck pain, pain/numbness in the arm,
dizziness, inability to hold head for long periods,
hypermobility of movement, impaired movement, or
cervical spondylolisthesis are all symptoms of cervical
spine instability [8]. Therefore, early screening for
cervical spine instability is important to avoid
complications and consequences. According to the
literature review, X-rays in full flexion and extension
postures are most commonly used to diagnose cervical
spine instability [10,11]. When the vertebral
displacement is greater than 3.5 mm or the angle is
greater than 11 degrees, the patient is judged to has
cervical spine instability [7]. Furthermore, patient
history is considered during the clinical diagnosis
process [8]. A common question may not cover all
symptoms of patients with cervical instability.
However, Cook et al. (2005) found the symptoms to
screen for cervical spine instability, which contained 16
questions covering the symptoms of cervical spine
instability. However, this questionnaire is written in
English and has not been translated into Thai. Due to
language difficulties, this makes it difficult to use and
may result in errors in the use of this screening form. As
a result, the objectives of this study are to translate the
cervical spine instability screening tool into Thai and
test the content validity of a screening tool for
evaluating Thai patients with cervical spine instability.

Methodology

The procedure was divided into two stages:
1) development of the Thai cervical instability screening
tool and 2) testing content validity of the tool.

Development process of Thai cervical instability
screening tool

Step 1: Forward translation
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The original English version was translated into Thai
by three native Thai speakers with advanced English
skills. One of the translators is an orthopedic surgeon,
while the others are physical therapists who are experts
in musculoskeletal fields. All of the translators have at
least five years of clinical experience. As a result of this
process, three Thai language variations were created.
(version 1: T1, T2, and T3).

Step 2: Compared and discussed/synthesis

The three translators discussed the three different
versions (version 1: T1, T2, and T3) in detail for each
item. After that, a new version of the screening tool was
generated (T123). The best translated version should be
reflective of Thai culture and acceptable to at least two
translators. Thai language variants emerged as a result
of this stage (version 2: T123).

Step 3: Backward translation

Three native English speakers who can read and
understand Thai, there were a general native English
speaker, a Thai physical therapist, and Thai orthopedic
surgeon working abroad who had never seen the original
version, translated the Thai version (version 2: T123)
into the English language (version 3: BT1, BT2, and
BT3).

Step 4: Comparison and Discussion

Version 3 (BT1, BT2, and BT3) and the original
version were compared to consider the meaning of each
item by two researchers. Both were native Thai speakers
with excellent English skills. If it is discovered that a
question has a different meaning from the original, it
will be investigated and corrected by the translators
immediately. The process was repeated until the
guestions had the same or similar meaning as the
original, resulting in version 4: BT123.

Step 5: Expert committee review

The physicians who understand and are familiar with
the assessment's content were involved in these steps,
including three physical therapists who are experts in
musculoskeletal fields and two orthopedic surgeons
who have experience of at least 5 years of treating neck
pain patients. They examined all 3 versions of screening
tools (version 2, version 4, and original) together, then
corrected and revised them. As a result of this
procedure, version 5 was created (pre-final version).

Step 6: Pretesting

Thirty participants with non-specific neck pain
tested the questions on the assessment form version 5
for comprehension before using them. The comments
section from participants' feedback will be provided for
additional ideas. After then, the participants were asked
whether they understood the answers to the questions
that matched the study team's answers or not. If more
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than 20% of the participants (more than 6 persons per
question) did not comprehend the question, the research
team revised it to make it more understandable and
dispatched specialists to respond to the issue. It didn't
need to be changed if the experts agreed. As a result, the
questions as mentioned earlier were put to the same test
on the same people. (Of the 30 participants, 10 were
chosen randomly).

Content validity assessment of Thai cervical instability
screening tool

The content validity was reported by the index of
item-objective congruence (I0C). It was rated by 5
independent experts who have experience in treating
patients with neck pain for more than five years,
consisting of 3 physical therapists who are experts in
musculoskeletal fields and 2 orthopedic surgeons. By
using the criteria for consideration, the experts evaluate
and determine each item for its quantifiable regard to
content measurement standards. The expert review's
rating was as follows: consistent +1, non-conforming -1
and unclear 0. After reviewing and obtaining a rating
score for each item from the experts, this information
was used to figure out the index of item-objective
congruence (IOC). If the IOC value was > 0.50, the
questionnaire was measured on purpose or it can apply
to that question.

Results

Characteristics of participants

Thirty patients with non-specific neck pain with
more than 3 months of symptoms were included in this
study. The duration of pain ranges from 3 months to 10
years and the average pain intensity was 5.29 (range
from 3.2 to 8.2) rated by VAS. The detailed
characteristics of the patients in this study were shown
in table 1.

Table 1 Characteristics of the participants

Demographic N

Characteristics (%) Mean+SD Range
Age (y) 30 45.33+6.57 35-55
Sex

Male 11 (36.67%)

Female 19 (63.33%)
Pain duration (mo) 16.80+23.78  3-120

3motolyr 23 (76.67%)

>1yr 7 (23.33%)
Education

Primary school 1(3.33%)

High school 5(16.67%)

University 24 (80.00%)
VAS (0-10) 5.29+1.57 3.2-8.2

Development process of Thai cervical instability
screening tool
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At the final stage of the translation process, all items
in the questionnaire were modified. Therefore, the final
version of Thai was developed, which is easier to use.

Content validity assessment of Thai cervical instability
screening tool

For all 16 items, content validity for the Thai
screening tool was reported by the mean 10C of 0.90
(range 0.60-1.00). The 10C mean values for each item
of the screening tool was presented in table 2.

Table 2 The content validity of each item of the
screening tool

No. Detail 10C
1 Feeling fatigue when in a prolonged static posture 0.8
2 Fatigue and difficult to hold head up 0.6

3 Better when supporting the head with a hand or 1
using cervical collar

4 Frequent neck manipulation own self 1
5 Feeling of instability, shaking, or uncontrol 1
6 Increase episode of acute neck pain 0.8
7 Sharp pain with sudden movements 0.6
8 Head feels heavy

1
9 Neck feels stuck or locked with movement 1
10  Better in unloaded position such as lying down 1
11 Neck catching, clicking, or popping 1
12 History of neck disorder or trauma 1
13 Neck pain with minimal head or neck movement 0.8
14 Feeling stiff or tightness of neck muscles 1
15 Fear of movement 1
16 Temporary improvement with neck manipulation 0.8

Discussion

Individuals suffering from chronic neck pain may
have cervical spine instability due to ligament
degeneration of the cervical spine. Because of this
instability, a neighboring nerve becomes irritated and
may eventually develop spondylolisthesis. Therefore,
people experiencing neck pain should be screened to
prevent as well as rule out spondylolisthesis. The most
popular and widely used method of diagnosis for
cervical spine instability is an X-ray. However, it has
several drawbacks, including high costs, radiation
exposure, and the inability to do it on specific patients,
such as pregnant women. In addition, in clinical
practice, the patient's history is screened. However, it is
board screening with no specific evaluation. Moreover,
the Delphi technique study investigates cervical spine
instability symptoms, including 16 items. But its
psychometric properties are inconclusive. The screening
tool has developed and designed to be completed by
physical therapists and doctors. A score range of 0 (not
associated with cervical spine instability) to 16 (strongly
about cervical spine instability). The mean age of
participants included in our study was 45.33+6.57 years,
which was consistent with the studies of Cramer et al.
[12], Lim et al. [13], and Uthaikhup et al. [14], with a
mean age of between 49+16 years, 44+12 years, and
48.7£11.3 years, respectively. In addition, the present
study was the first study of the cervical spine instability
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screening tool in Thai patients with non-specific neck
pain. Although no research was conducted to determine
the psychometric property of cervical spine instability,
previous studies have demonstrated a relationship
between chronic neck pain and instability of the cervical
spine. So instead, a study was conducted to determine
the psychometric properties of neck pain using a
screening test called the neck disability index, which
was administered to patients with neck pain all over the
world and cross-cultural adaptation into various
languages. According to the study's findings, there were
no floor or ceiling effects between the studies by
Uthaikhup et al. [14], which looked at the content
validity of the NDI-TH, and Lim et al. [13], which
looked at the content validity of the simplified Chinese
version of the Neck Disability Index. The current study
found the content validity of the cervical spine
instability screening tool, which showed good content
validity (I10C = 0.90). The strength of this study is that
it is the first Thai language version of the cervical spine
instability screening tool which was translated by
Beaton guidelines [15]. The study also provided
evidence of Indexes of Item-Objective Congruence
(10C) of the Thai version of the cervical spine instability
screening tool. Nevertheless, our study still had some
limitations. Other psychometric property values such as
reliability, construct validity, convergent validity, and
cut-off score have not been studied, so future studies
will explore these values of this screening for further
clinical benefit.

Conclusion

The screening tool (Thai version) for patients with
cervical instability has satisfactory content validity
(average 10C = 0.90) for application in clinical practice.
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Introduction

ABSTRACT

Introduction: The 2- and 6-minute walk tests are used to assess walking ability, but the
2-minute walk test is not commonly known.

Objective: The purpose of the research was to investigate the correlation between the
2- and 6-minute walk tests in healthy children.

Methods: A Cross-sectional study was carried out on healthy children whose age
ranged from 7 to 10 in the first through third grades of primary schools in Chiang Mai
province, Northern Thailand. Each participant also completed a 2- and 6-minute walk
test on two separate test days by a week. Pearsons’ correlation coefficient (r) was
calculated for the relationship between 2- and 6-minute walk test.

Results: In 2- and 6-minute walk tests, the mean walking distance was 203.6 meter from
the 2-minute walk test and 559.79-meter form 6-minute walk test. A significant positive
correlation was found between 2- and 6-minute walk tests, r =0.99, p = 0.001 of all
participants.

Conclusion: These data suggest that the 2- and 6-minute walk tests in healthy children
have fairly strong positive correlation. Our findings support the 2-minute walk test is a
suitable alternative timed walking test for functional capacity testing in children.

Keywords: 2-minute walk test; 6-minute walk test; correlation; children

test. Which is suitable for person with disability of

Walking is the principal means by which most
humans go from one location to another under their
strength.[1] If people are to function autonomously in
the group, they must be able to walk a significant
distance—more than 300 meters, according to
Shumway-Cook et al.[2] Timed walk tests have been
used to evaluate ambulatory endurance since the
inception of the 12-minute walk test in the 1970s.[3] The
6-minute walk test (6MWT) was suggested by the
American Thoracic Society (ATS) for this purpose[4]
and has been used with the pediatric population.[5]
Nonetheless, the 2-minute walk test (2MWT) may be
used as an alternative assessment. Both 2- and 6- minute
walk tests were used to measure self-paced walking
ability and functional capacity. However, the 2-minute
walk test has a shorter distance than the 6-minute walk

walking.[6]

The current situation of respiratory infections
causing children to be affected after infection that
affects activities. Therefore, the 2MWT is another
option for physical capacity evaluation. Aside from
taking less time than the 6MWT, the 2MWT is rarely
exceeded during incidental bursts of walking.[7]
Furthermore, the distance walked in 2 minutes is
substantially linked with the distance reached in 6
minutes (r = 0.968)[7], and the walking pace during the
6MWT is constant between 1 and 6 minutes.[8]
However, some children who are willing to walk for 2
minutes continuously "give up" before 6 minutes.[7]
Although 2MWT s suitable for children, correlation
with 6MWT has not been reported in Thailand. The
purpose of this research was to investigate the
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correlation between the 2- and 6-minute walk tests in
healthy children.

Methodology

A cross-sectional study was conducted on healthy
children from the first through third grades of primary
schools in Chiang Mai province. The participants were
randomly chosen; each school's administration chose
healthy pupils at random whose parents agreed to their
child's involvement and provided informed consent. The
sample size calculation was calculated from the program
G-Power version 3.1, which references a sample
population based on research by Bohannon et al.[7] By
setting Power equal to 0.80, and alpha level equal to
0.05, found that there should be a total number of not
less than 26 cases in each group (effect size=1.032). For
this reason, a total of 30 participants collected data. And
the children have the ability to walk more than 60
meters. On the other hand, children with underlying
disorders, particularly cardiovascular, respiratory, or
neuromuscular problems, a history of severe sickness
within the two weeks prior to selection, a history of
taking medication that could impair the walk test.[9]
Conditions that have a major impact on walking
capacity and an inability to gain informed consent were
also excluded.

The record form included date of birth, underlying
conditions, age, gender, weight and height. The data
was collected between April and May 2022. The chosen
children were questioned by researchers and evaluated
by physicians to establish their eligibility as subjects. A
stadiometer and digital weighing scale were used to
measure height and weight in the standard position.
Using a conventional tape, leg length was measured
from the anterior superior iliac spine (ASIS) to the
medial malleolus in the upright posture.[10]

Before any performance-based assessments were
conducted, participants' basic demographics (age,
gender, height, body mass, etc.) were assessed. The
participant sits in a chair near the start of the walking
course while receiving instructions from the training
handbook. The examiner gave one demonstration, then
each participant took an out-and-back practice round
before taking one trial of the actual examination.
Participants were instructed to wear comfortable
clothing and proper shoes and to refrain from excessive
exercise for at least two hours prior to the test. They
were required to rest for at least 10 minutes in a chair at
the starting line before beginning the test. During the
waiting time, participants' respiration rates, pulse rates,
and blood pressure were monitored, and they were asked
to score their baseline fatigue or dyspnea using the Borg
CR10 scale (0 = no exertion at all and 10 = maximal
exertion).[10] Each participant also completed a 2- and
6-minute walk test on order with two separate test days
by a week. The exams were held between 8.30 a.m. and
11.30 a.m. at a location designated on the grounds.
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Two-minute walk test

The 2MWT was completed on a 50-foot (15.2-
meter) out-and-back course. A stopwatch, measuring
tapes, cones, marking tapes, a chair, record sheets, and
a clipboard were used in the setup. Before the participant
came, the examiner marked a 50-foot course with 10-
foot intervals in a broad, flat, open area such as a
hallway, with a cone at either end. A chair was
strategically positioned near the start of the route.
Participants were told to walk as quickly as they could
until they were told to stop (without anyone walking
with them). They were also urged not to worry if they
needed to slow down or rest, but that if they did, they
should resume walking as soon as they were ready. They
were told after 1 minute, "you are doing great; you have
1-minute remaining.” Participants came to a halt after 2
minutes of walking.[9] The examiner placed a piece of
tape behind the participant's heel to note where the
participant stopped and measured the distance from the
tape to the last lap. Finally, the examiner recorded the
distance on the record sheet. The test, including
instructions and practice, took about 4 minutes to
conduct.

Six-minute walk test

The 6MWTs were carried out in accordance with
the American Thoracic Society (ATS)
recommendations [11]. The technician who
administered the 6MWTs was advised about the
standard protocol and instructed to utilize it. A
conventional 30-meter tape was used to measure the five
30-meter walking courses on long, level, straight, and
hard ground. Every meter of the walking paths was
labeled. The starting and turnaround points were also
delineated. Each lap covered a total distance of 60
meters.

The test was timed for six minutes using a regular
stopwatch. The technician utilized standard terms of
encouragement during the testing to motivate the
participants in the same way. When the six minutes were
up, the individuals were instructed to stop walking and
the technician recorded the total distance from the test.
The same technician monitored the participants'
respiratory rate, pulse rate, and blood pressure before
asking them to rate their post-walk Borg CR-10 scale.
Dizziness, chest discomfort, leg or thigh pain, and
syncope were all reported as post-walk symptoms. The
participants were applauded and given a drink of water
before being sent back to their classes by walking.
Ethical review and approval were approved by the
Institutional Review Board of the Faculty of Medicine
of Chiang Mai University (IRB number 511/2021).

Statistical analysis

The descriptive characteristic was used to
represent participant characteristics and distance from
walking tests. Shapiro-Wilk test was used to confirm
normal distribution of data. Pearson’s correlation (r)
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was used to assess the correlation coefficient between 2-
and 6- minute walk tests. All analyses were carried out
in SPSS version 26 (significant at alpha 0.05).

Results

A total of 30 participants were investigated during
the study; 50% were males (Table 1). The comparison
of baseline characteristics has similarities between male
and female (p>0.05). The Borg scale was grade 0 for all
participants prior to the assessment of the 2- and 6-
minute walk tests. As shown in Table 1.
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Table 1 Male and female characteristics (mean + SD)

n=30 Male Female
(n=15) (n=15)
Age (year) 7.96+0.71 8+0.75 7.93+0.7
Weight (kg) 17.06+1.31  17.13+1.18 17+1.46
Height (m) 1.29+5.1 1.28+5.1 1.30+4.7
BMI (kg/m?) 10.21+0.63 10.39+0.51 10.04+0.71
Leg length (cm)  64.64+1.17 64.3+1.14 64.99+1.13
2 MWD (m) 203.6+17.4  205.4+20.07 201.8414.9
Borg-post 2(1,3) 2(1,3) 2(1,3)
6 MWD (m) 559.79 605.06 594.51
+50.97 +58.82 +43.16
Borg-post 5(4,7) 5(4,6) 6(4,7)

Continuous variables (age, height, weight, leg length, and BMI-Body Mass
Index are given as mean values with their standard deviations (SD). Borg scale
is present with median and interquartile range (IQR1,3).

n: number of participants; MWD: minute walk distance; kg: kilogram: m: meter;
cm: centimeter.

Table 2. Pearson correlation coefficients (r) between 2- and 6- minute walk tests in children

Pearson 2MWD 6MWD age weight height Leg Borg scale- Borg scale-
correlation (r) length post 2MWT) | post (6MWT)
2MWD () 1 0.99° 0.90° 0.56 0.40 0.44 0.02 -0.3
(p-value) 0.001* 0.001* 0.001* 0.02* 0.01* 0.88 0.85
6MWD 1 0.89° 0.538 0.38 0.42 0.02 -0.04
0.001* 0.002* 0.03* 0.02* 0.90 0.81
age 1 0.51 0.28 0.33 0.14 0.05
0.004* 0.12 0.06* 0.44 0.76
weight 1 0.56 0.54 0.20 0.17
0.001* 0.002* 0.27 0.35
height 1 0.92° 0.11 -0.08
0.001* 0.54 0.66
Leg length 1 0.13 -0.49
0.48 0.79
Borg scale-post 1 0.10
(2MWT) 0.59
Borg scale-post 1
(6MWT)

*Indicates statistical significance (p < 0.05), ar=0.7-0.89, br=0.9-1.00, Minute walk distance (MWD).

The relationship between 2- and 6- minute walk distance
(MWD)

There was a strong and significant positive
correlation between 2MWD and 6MWD (r = 0.99,
p =0.001). Correlations calculated for the four variables
and 2MWD, also showed the significance (p < 0.05). In
2MWD they were, r =0.56/0.01 (weight), r =0.40/0.02
(height), and r =0.44/0.01 (leg length) respectively. As
shown in Table 2.

Discussion

The primary finding of this study is that the 2MWT
and 6MWT are highly correlated. A correlation is
dominant in the relationship between the 2MWT and
6MWT (r = 0.99, p=0.001). These results are

comparable with earlier research on the 2MWT and

6MWT, in previous study (2015-2018) (r= 0.61-
1.00). [6, 8, 12] According to a general
recommendation, r >0.75 indicates good correlation,
and r >0.90 is suggested for clinical choices.[9]

Despite the 2MWT and 6MWT's strong
relationship, there was a statistically significant increase
in walking distance from the children group
(203.6+17.49 m and 559.79+50.97 m in the 2MWT and
B6MWT, respectively). The variation was also observed
in children’s groups, but most of it was not statistically
significant. The results could be explained by small
sample size and age range is not wide enough.

For healthy youngsters, the 6MWT is recognized
as a valid and reliable functional walk test.[10] It is
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feasible and useful, simple to implement, affordable,
safe, and well tolerated by young children. In the
previous study, the BMWT has several factors involved
in the result for interpretation including age, gender,
weight, and height. Similarly, the 2MWT is most likely
dependent on 6MWT.[9] In this study, the 2MWD is
positively related to BMI, leg length, and Borg scale.
According to Bohannon (2018), provide normative
values for the 2MWT for children and adolescents.
Gender and age have a significant interaction with
2MWT from regression analysis (F=2.27, p=0.05).
Correlation analysis revealed that age, age-squared,
height, and mass were all moderately linked with
2MWT distance (r= 0.30 to 0.53, p 0.01).[7] Bohannon
in 2015 described the norms of the 2MWT for healthy
adults. The results of distance covered are correlated
with participant’s body mass index (r=0.573,
p<0.05).[12]

However, there are several studies suggesting that
2MWT could assess ability of walking in children with
neuromuscular disorder (eg. Myotonic dystrophy type 1,
Becker muscular dystrophy, Duchenne muscular
dystrophy, spinobulbar muscular atrophy, and
facioscapulohumeral).[8, 9] The pathology of the
disease is a result of a significant in decrease walking
distance, which affects the interpretation of 6 MWT. As
aresult, the 2 MWT is appropriate for assessing children
with functional impairments.[9]

Due to the current epidemic of respiratory disease,
the functional ability assessment is important to predict
the functional level and ability of daily life activity-
especially walking. For this reason, the 2MWT is
another available alternative assessment and suitable for
young children. They have limited endurance and
tolerance for long-distance walking, especially in
children with long covid-19 symptoms.[13] The
limitation of this study was that it was only studied in
healthy subjects. Therefore, data cannot be inferred in
children with underlying medical conditions. Although
the 2MWT takes less time and is more likely to be
completed by boys and girls than the 6MWT [7], its
utility has been restricted to far due to a lack of norms
in Thailand. Therefore, further studies should be done to
determine the normative values in children.

Conclusion

The 2MWT and 6MWT have a good relationship
in children. In which to measure the 2MWT, individual
characteristics should be considered. A walking
capacity resulted in an increase in absolute measuring
inaccuracy. When evaluating 2MWT and 6MWT data
in individual patients in the clinic, practitioners must be
mindful of the challenges related to absolute functional
capability.
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ABSTRACT

Introduction: The plant genetic conservation project under the royal initiative of Her
Royal Highness Princess Maha Chakri Sirindhorn in response to the royal initiative by
Mae Fah Luang University Botanical Garden has been a continuous survey and study
on the utilization of indigenous plants. The results found that 391 types of Lua people
and residents of Doi Phu Kha, Nan Province, categorized as food plants, medicines,
housing, equipment and utensils. plants used in ceremonies and found an important spice
is Ma-kwan (Zanthoxylum limonella).

Obijective: The aim of this pilot to study the chemical composition of conservation plant
and create a database of chemical composition of Ma-kwan that found in Doi Phu Kha,
Nan Province.

Methods: The fresh Ma-kwan were dried, pericarps and seeds were separated and
coarsely grinded then the essential oils were collected by water distillation method. The
essential oils from pericarp and seed’s part were analyzed for their chemical composition
using Gas Chromatography-Mass Spectrometry (GC-MS).

Results: 35 compounds were found in essential oil; Piperitenol and p-Cymene were the
most major compounds from pericarp and seed respectively. Moreover, essential oils
obtained from the pericarp and seed have 16 identical compounds.

Conclusion: From the results of this study, the quantity and chemical composition of
the essential oils from the fresh fruits will be recorded for comparison with fresh or dried
fruits from different sources. They also know the major compounds found in the

©0clo

essential oils of fresh Ma-kwan found in Doi Phu Kha, Nan Province.

Keywords: Ma-kwan; Zanthoxylum limonella; Chemical composition; Essential oils

Introduction

Thailand has abundant natural resources and high
biodiversity, especially in the northern region or the area
known as the former Lanna Kingdom but after high
economic growth and rapid population growth, there
have been developments in various fields that have
resulted in a change in the old way of life of the people
in the area. However, in the northern area of Thailand,
it is also the habitat of various ethnic groups that have
the wisdom to use resources in the area. Plants used as a
medicine as food and others, resulting in these plants
being widely used. But, the utilization of some plants in
the local area has not been scientifically studied to
support it. The study of the chemical composition and
major compounds of local plants is therefore an
important study in the conservation of local knowledge

in terms of plant utilization and can also be disseminated
to interested people or related groups to develop
applications in parallel with current knowledge.
Because of the plant genetic conservation project due to
the royal initiative Her Royal Highness Princess Maha
Chakri Sirindhorn Her Royal Highness Princess Maha
Chakri Sirindhorn In response to the royal initiative by
Mae Fah Luang University. There has been a continuous
survey and study on the utilization of indigenous plants.
The results of the study found that a study of the
indigenous botany of Lua people and residents of Doi
Phu Kha, Nan Province found a total of 391 types of
plants, categorized as food plants, medicines, housing,
equipment and utensils. plants used in ceremonies and
found the important spice is Ma-kwan (Zanthoxylum
limonella), which is widely used in cooking in the
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northern region of Thailand. It is commonly used as a
spice for flavoring food. It has a spicy flavor, while the
bark and fruit can be used as a carminative. and as a
sedative or pain reliever in India, coconut oil is
commonly used as an anti-inflammatory in the name of
“Mullilam o0il”, therefore, Ma-kwan samples were
collected from Doi Phu Kha, Nan province, to extract
volatile oil and analyze its chemical composition. The
aim of this pilot to study the chemical composition of
conservation plant and create a database of chemical
composition of Ma-kwan that found in Doi Phu Kha,
Nan Province. Ma-kwan has a scientific name that
Zanthoxylum limonella is in the family Rutaceae is a
perennial plant that the northern people used as fruit and
dried seeds for cooking; including used to make herbal
medicine. Because, the dried fruit has a strong smell and
has a spicy flavor helps to deodorize the fishy smell and
enhance the flavor of food, it is also popular to use the
dried fruit to extract essential oils for massage, used as
a cosmetic ingredient or use anti-mosquito spray [1].
Botanical characteristics of Ma-kwan, it is a medium to
large deciduous tree, 12-20 m tall, bark white, with
conical spikes at the end, straight or slightly curved,
growing along the trunk, branches and petioles 10-28
leaflets, may or may not have leaflets at the ends. Petiole
short 0.5-1.0 cm, leaf width 4-5 cm, length 10-14 cm,
oval, ovate or oblong, base ovate, margin smooth or
wavy. The tip of the leaf is slender and pointed. The
flowers are panicle-like panicles at the apex or axillary
leaves. Inflorescences are 10-21 cm long, peduncles are
long, small, greenish-white flowers are clustered at the
end of the bouquet. The pistil and the male flower are on
different plants, 4 secondary petals, 4 petals arranged
alternately with 4 stamens, 1 pistil above the stamens,
inside there is 1 cavity. Fruit round shape, light green
fruit, 0.5-0.7 cm in diameter. The taste is very spicy
when the skin is brown and crack open to see the black
seeds into it. Flowering - fruiting during March — April
[2]. Ma-kwan is found in the north of Thailand, naturally
found in dry evergreen forests or evergreen forest in
addition, it was also found that farmers prefer to plant
interspersed with wild garden plants, which is planted
together with other crops to increase their income.
Sources of quality Ma-kwan such as Pha Chang Noi
Sub-district, Pong District, Phayao Province, Doi Hang
Subdistrict, Mueang District, Chiang Rai Province, Pa
Pae Sub-District, Mae Taeng District, Chiang Mai
Province, Doi Phu Kha, Pua District, Nan Province [2].
Ma-kwan can grow in areas with an altitude of 800 -
1,000 meters above sea level in cool climates and high
humidity. It thrives in outdoor conditions, does not
require much water likes soil that drains well, so it
should be planted along the hillside or steep areas.
Generally, Ma-kwan is used by using mature seeds and
it is the fresh seeds that come out of the new husks, not
dry. Ma-kwan will begin to produce at the age of 3 - 5
years. There are heavy varieties and light varieties, light
varieties will begin to bloom in July and harvested in
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October - November, the heavy varieties will begin to
bloom in August and harvested in November-
December, 3 - 5 years of age has yield approximately 1
- 5 kg dry per plant, 6 - 10 years old has yield 10 - 15 kg
dry per plant, 11 - 15 years old has yield 30 - 35 kg dry
per plant and 21 - 25 years old yields up to 50 kg dry per
plant [1]. Because Ma-kwan is a spice plant used in local
food. Most of the Ma-kwan market is in the northern
area. The price of Ma-kwan that farmers can sell in the
range of 50 - 70 baht per kg dry. In addition to farmers
selling their products, then it is also processed into
products of soup, stew, chili paste, etc. The parts used in
cooking are young leaves and fruits, leaves and young
leaves can be eaten as fresh vegetables. The fruit is a
popular spice “Larb chili paste” seasoning has a spicy
flavor that helps to improve the taste of food. Ma-kwan
has folk wisdom that it is used as a side dish for meat-
rich dishes because it can digest meat. In the south, it is
popular to mix mackerel in spices such as pumpkin
curry, eel curry, etc., which gives the curry a hot and
spicy flavor and smells good. Ma-kwan has used as drug
properties in traditional medicine; the roots and wood
are used as intestinal carminatives, reduces dizzy,
reduces blood pressure and it is a menstrual blood pill
for women but not for pregnant women. Seeds can
extract essential oils for treat dizziness, nourish blood,
nourish the heart, increase blood circulation. Using in
Chinese medicine textbooks to cure stomachache,
flatulence, indigestion, vomiting, diarrhea, Ma-kwan
seed extract, it has an anti-inflammatory effect caused
by the poisoning of Formalin and Carrageenin and can
suspend inflammation on the skin when applied with oil
extracted from the Ma-kwan has the effect of suicide
intestinal  parasites [3]. From the study of
chemotaxonomy of plants found that extracts from
plants in the family Rutaceae have anti-inflammatory
effects, especially citrus plants (Citrus) [4]. The main
chemical composition of the skin is monoterpene,
containing a-terpinene, o-terpineol, terpinen-4-ol,
terpineol, a-pinene, sabinene and limonene, which has
the highest concentration as seen in the effects of anti-
inflammatory [5] by mechanism can inhibit the
production of nitric oxide, prostaglandin E2 and TNF-a
[6]. In addition, studies on the bioactivity of limonene
showed that at a concentration of 50 pg/ml suppressed
the expression of limonene. The cyclooxygenase-2
(COX-2) gene was not significantly different from the
20 uM concentration of celecoxib by the induction of
cyclooxygenase-2 (COX-2) genes. Lipopolysaccharides
(LPS) in RAW 264.7 macrophages [7] and 0.04%
concentrations inhibited prostaglandin E2, equivalent to
that of 20 pM dexamethasone inhibited pro-
inflammatory cytokines (TNF-a, IL-1B, and IL-6)
compared to levels of TNF-a, IL-1p and IL-6 production
in RAW 264.7 macrophages by induction of LPS and
suppressing iNOS Protein and COX-2 Protein
expression [8]. In vitro study found that extracts from
the Ma-kwan fruit which is obtained by water
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distillation has an inhibitory effect Cyclooxygenase-1
(70.4%), cyclooxygenase-2 (88.9%) and 5-lipoxygenase
(7.57%) reported in recent studies have shown the
bioavailability of extract to inhibit the neurotransmitter
mediator of inflammation [9].

Methodology
Raw materials and preparation

The Ma-kwan fruits used in this study came from
Doi Phu Kha in Nan province, harvested in October
2021. The fresh fruits were dried by the solar drying for
6 hours. Total weight of raw materials fruits in this
study, when dried, was 30.88 kg, divided into pericarps
weight 17.78 kg, seeds weight 13.10 kg. The pericarps
and dried seeds were then separated and coarsely ground
with a grinder for 20 seconds/kg, their weight and
appearance were recorded.

Distillation of essential oils

The essential oil from the pericarps and seeds were
extracted by water distillation using 150 liters of water
and distilled for 6 hours in Clevenger apparatus at 60
Celsius degrees. Recorded the yellow oil content and
appearance.

Chemical composition analysis

The essential oils obtained from the pericarps and
dried seeds were analyzed using Gas Chromatography-
Mass Spectrometry (GC-MS) with column TG-5 slims.
Helium gas was carrier with flow rate 1.2 ml/min. The
initial temperature of column oven was programed
120°C and then heated to 280°C with a rate of 8°C/min
and kept constant at 280°C for 15 minutes. The mass
spectrum was recorded. Chemical compositions were
analyzed by Science and Technology Service Center,
Faculty of Science, Chiang Mai University (STSC-
CMU).

Results

The total weight of raw materials in this study, was
30.88 kg, divided into dried pericarps weight 17.78 kg
and dried seeds weight 13.10 kg. Essential oil was
extracted from the pericarps of 143 g (0.8%yield) and
66 g (0.5%yield) of the seeds.

35 compounds were found in essential oil, essential
oils obtained from the pericarps and seeds have 16
identical compounds and 11 compounds from both
parts, the chemical composition could not be identified.
Piperitenol (30.6%yield), 3-Cyclohexene-1-
methanol,alpha,alpha,4-trimethyl-,  acetate, (1R)
(14.8%yield), p-Cymene (6.8%yield), Linalool
(6.7%yield) and Limonene (4.8%yield) were major
compounds from the pericarps (Figure 1) and p-Cymene
(20%yield), Bicyclohexane, 4-methylene-1-(1-
methylethyl),  3-Cyclohexen-1-ol,  4-methyl-1-(1-
methylethyl)-, (R) (16%yield), Limonene (6.5%yield)
and Linalool (4.6%yield) were major compounds from
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the seeds (Figure 2).

Figure 1 GC chromatogram of the pericarps

Figure 2 GC chromatogram of the seeds

Discussion

The chemical composition of this study was
found to be similar in number of compounds to the study
of Chemical compositions and pharmacological effects
of essential oil from the fruit of Zanthoxylum limonella,
evaluation of the oil composition was achieved by
GC/MS analysis; Limonene, terpineol and sabinene
were found to be the major components [10]. At the time
of this study, the chemical composition of the
compounds was found, but with different quantities.
Because, this study found that Piperitenol, 3-
Cyclohexene-1-methanol,alpha,alpha,4-trimethyl-,
acetate,(1R) and p-Cymene were major compounds
from the pericarps and p-Cymene, Bicyclohexane,4-
methylene-1-(1-methylethyl),3-Cyclohexen-1-ol,4-
methyl-1-(1-methylethyl)-,(R) and Limonene were
major compounds from the seeds. Also consistent with
the study of characterization of the essential oil and fatty
oil from Ma-kwan fruit (Zanthoxylum rhetsa;
Zanthoxylum limonella), the 24 compounds were
identified in the essential oil, including monoterpenes,
oxygenated monoterpenes, sesquiterpenes, hydrocarbon
and ketones group; the major compounds from essential
oil of Ma-kwan fruit were a-phellandrene, terpineol,
sabinene and a-pinene [5]. From the above comparative
studies, it can be concluded that the chemical
composition of the essential oils of the Ma-kwan fruit is
mainly Terpenes, but the difference may be due to the
type of raw material, source of raw material and
different in drying methods affect to result in different
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chemical compositions and quantities as shown in this
study above.

Conclusion

From the results of this study, the quantity and
chemical composition of the essential oils from the fresh
fruits will be recorded for comparison with fresh or
dried fruits from different sources. They also know the
major compounds found in the essential oils of fresh
Ma-kwan found in Doi Phu Kha, Nan Province.
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Introduction

ABSTRACT

Introduction: The COVID-19 disease affects among economy, society, and health in
population. Smoking could increase chance of contracting COVID-19 and increase the
severity level of COVID-19 symptom. No study about the impact of COVID-19, perceived
severity of COVID-19 and smoking behavior in smoking population during COVID-19
pandemic in Chiang Rai.

Objective: There are three aims of this study which are to study smoking behavior, to
study impact of the Covid-19 pandemic situation in Chiang Rai smokers and to study the
correlation between perceived severity of COVID-19 and self-protection behavior during
the COVID-19 pandemic in Chiang Rai smokers.

Methods: The smokers have smoke at least 3 years, aged 18-60 years old and stayed in
Chiang Rai were recruited in this study. A self-administered anonymous questionnaire was
used to collect information via google form program. The questionnaires comprising 5
parts consisted of sociodemographic data, smoking behavior, impact of smoker on the
covid-19 situation, perceived severity of covid-19 and protective behavior from covid-19.
Results: 215 smokes were recruited in this study. The most participants are 200 (93.0%)
males, mean aged 33.03 (+12.38) years old. Mean duration of smoking is 15.11 (+11.98).
Smoking behavior, they usually buy cigarettes from retail stores, 1 time a week, each time
bought a pack of cigarettes, an average cost of 61-80 bath a time and average monthly cost
of 101-500 baht. COVID-19 impact to income and expense of smokers. The protection
yourself by wearing a mask, wash your hands with soap or alcohol gel and keeping distance
in Chiang Rai did not affect the smoking behavior and the purchase of cigarettes among
the smoking population in Chiang Rai. The correlation between perceived severity of
COVID-19 and self-protective behavior from COVID-19 is 0.166 (p-value = 0.015).
Conclusion: There is not impact of the COVID-19 pandemic on smoking and the vigilant
measures against the spread of covid-19 excepted economy. Poor correlation between
perceived severity of COVID-19 and self-protective behavior from COVID-19.

Keywords: correlation; Covid-19; perceived severity; protective behavior; Smoking

on genetics, length of time smoked, amount smoked,

Cigarettes are one of the biggest public health threats
in the world by killing more than 8 million people per
year [1]. 72,656 Thais died from smoking [2]. In Chiang
Rai, it was found that there is a population aged 15 years
and over, smoking 57,045 people from the population
that has been registered 664,767 people [3].

Smoking is also responsible for the most common
causes of death, including cardiovascular disease,
emphysema and lung cancer, respectively [4]. Each
smoker has a different risk of developing diseases based
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and smoking habits and other risk factors.

Cigarette  consumption  behavior  throughout
Thailand in 2017 found that there were 10.7 million
people aged 15 years and over, with the average age of
first smoking being 18.1 years old [5]. Most cigarettes
smoke a larger proportion of packs than cigarettes and
the average monthly cost of buying cigarettes is 546
baht [5].

In the epidemic situation of the corona virus
Globally, there are more than 239 million infected
people and more than 4.8 million cumulative deaths
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from Covid-19, 1.7 million in Thailand and 18205
respectively [3]. The economic, social, health and public
health impacts of dealing with emerging diseases in
urban lockdown. Chiang Rai Province was affected in
two main areas, comprising effects on border trade and
tourism [6]. As a result, the income of the population in
Chiang Rai decreased [7].

Smoking increases the chances of contracting
COVID-19 because while smoking increases the
respiratory rate. This results in a change in nasal
breathing to mouth breathing. The mucus becomes dry
and sticky. Celia's movements slowed down. As a result,
the filtration efficiency of the respiratory system is
reduced [8]. The more smoking that involves repeatedly
touching the face with your hands, the easier it is for the
virus to enter the body.

From previous studies on smoking in COVID-19
patients, it was concluded that both current and former
smokers smoked cigarettes [9]. Smokers with infected
COVID-19, there could be a higher percentage of the
severity rating. The patient could have a chance to use a
ventilator and was admitted to the ICU [10].

No previous research study about the smoking
behavior, impact of the Covid-19 pandemic situation
and correlation between perceived severity of COVID-
19 and self-protection behavior during the COVID-19
pandemic in Chiang Rai smokers

The aims of this study are to study smoking
behavior, to study impact of the Covid-19 pandemic
situation in Chiang Rai smokers and to study the
correlation between perceived severity of COVID-19
and self-protection behavior during the COVID-19
pandemic in Chiang Rai smokers.

Methodology
Study Design and Participants

This cross-sectional study was conducted in smoking
population, Chiang Rai province The search was
restricted to studies between November 2021 to
February 2022. Eligibility criteria were: 1) live in
Chiang Rai; 2) aged 18 to 60 years old; 3) a current
smoker; 4) smoking at least 3 years. The people who
were unable to read Thai were excluded in this study.
The study protocol was approved by the Human Ethics
Committee of the Mae Fah Luang university (Protocol
No: EC 21184-25). All participants signed consent form
before they did the online questionnaire. Only the
researchers could access the data for data prevention.
The snowball sampling technique was used to recruit
participation.

Data Collection and Questionnaire Development

A self-administered anonymous questionnaire was
used to collect information from 215 people via google
form program. The questionnaire was created according
to the objective, key word of the study and the literature
review. The content validity of the questionnaire was
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examined by 3 experts consisting of tobacco, covid-19,
and cardiopulmonary experts that found the content
consistency index (IOC) = 0.67. Then the questionnaire
was tested by a current smoker in Chiang Rai for the use
of appropriate language, Test-retest reliability is 0.969,
p-value < 0.001. The questionnaires comprised 5 parts
sociodemographic data 13 items, smoking behavior 10
items, impact of smoker on the covid-19 situation 9
items, perceived severity of covid-19 10 items and
protective behavior from covid-19 10 items. Totally of
the questionnaire are 52 questions.

Perceived Severity of COVID-1. Totally questions
are 10. (Known = 1 point, Unknown = 0 point).
Therefore, fully score are 10 points.

Behaviors to protect yourself from COVID-19
infection in smokers are totally 10 questions. Each
question is 2 points. (0 = Not implemented at all, 1 =
Practice sometimes, 2 = Regular practice). Totally full
score are 20 points.

Statistical Analysis

SPSS version 23 was used to statistically analyze
the data. Descriptive statistics for continuous variables
as means * standard deviation, while categorical data
were reported by frequency and percentage. The
Kolmogorov Smirnov test was used to test normal
distribution. The test-retest reliability and correlation
between perceived severity of COVID-19 and self-
protective behavior from COVID-19 was statistically
analyzed by Spearman rank correlation coefficient.
It was classified by Chan YH, 2003 (1 Perfect
correlation, 0.8-0.9 Very Strong correlation, 0.6-0.7
Moderate correlation, 0.3-0.5 Fair correlation, 0.1-0.2
Poor correlation and 0 No correlation) [11].

Results

215 smokers were recruited in this study. They were
able to complete the questionnaire within 15-20
minutes. The most participants are 200 (93.0%) males,
mean aged 33.03 (£12.38) years old, mean weight 70.28
(+15.88) kg. and mean height 169.90 (£6.76) cm. Most
participants are single, their level of education is senior
high school and no underlying disease. Most
occupations are general employees, their monthly
expenditure was between 10,001 and 15,000 THB. The
mean age to start smoking is 17.38 (+3.49), the mean
duration of smoking is 15.11 (+11.98). Most of which
are the reason for choosing to smoke because they want
to try and have a history of having completed 2
vaccinations. Demographic data of all participants was
shown in table 1.
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Table 1 Demographic data (n=215)
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time bought a pack of cigarettes, an average cost of 61-

Demographic data Number (%) 80 bath a time and average monthly cost of 101-500
Gender baht, respectively. Purchasing behaviors during
Male 200 (93.0) COVID-19 (n=215) is shown in table 3.
Female 15 (7.0)
Age (years), mean (+SD) 33.03 (+12.38) Table 2 Smoking behavior (n=215)
Weight (kilograms), mean (+SD) 70.28 (+15.88) Smoking behavior Number (%)
Height (centimeters), mean (£SD) 169.90 (£6.76) Type of cigarettes
BMI (kg/m?), mean (xSD) 24.28 (£4.92) LM 115 (53.5)
Status Self-rolled cigarettes (powder 56 (26.0)
ﬁ/il Z?rlieed 16427((26888? cigarettes/tobacco rolls)
Widowed/Divorced 6 (2.8) Marlboro_ 56(26.0)
. . Krong Thip 27 (12.6)
High level of education Sai-fon 9(4.2)
Elementary school 28 (13.0) )
Secondary school/Diploma 105 (48.8) Garam 12(5.6)
Bachelor's degree 78 (36.3) Cigar 9(4.2)
Postgraduate 4(1.9) Pipe 6(2.8)
Underlying disease Electronic cigarette 82 (38.1)
Yes 52 (24.2) Other (iISCORE, Mond, Wonder, 22 (10.2)
No 163 (75.8) Atlanta, SMS, Camel)
ogfgge&:]tt'on 62 (28.8) The number of cigarettes per day (Roll)
Self-employed/ Trading 18 (8.4) 10 or less than 10 127 (59.1)
Government official 26 (12.1) 11-20 rolls 48 (22.3)
Private company employees 12 (5.6) 21-30 rolls 4 (1.9)
Agriculturist 9(4.2) More than 31 rolls 2(0.9)
General Contractor/Temporary Worker 81 (37.7) No (in case of smoking only e- 34 (15.8)
No occu_patlon 7(3.3) cigarettes)
Mﬁgﬁﬂ%;‘gome (baht) 15 (7.0) The most smgking time
Less than 5,000 23 (10.7) After waking up 22 (10.2)
5000-10,000 56 (26.0) After eating 84 (39.1)
10,001-15,000 74 (34.4) After exercise 4 (1.9)
15,001-20,000 22 (10.2) Free time 88 (40.9)
More than 20,000 25 (11.6) While going to the bathroom 11 (5.1)
The age of start smoking (year), 17.38 (£3.49) Before going to bed 6(2.8)
mean(SD) The most frequency smoking place
The duration of smoking (year), 15.11 (+£11.98)
mean(+SD) Bathroom
The reason for starting to smoke Sch_ool 32 (14.9)
For relaxing 50 (23.3) Residence/House/Condo 2(0.9)
Want to try 141 (65.6) Public places (e.g. parks, shopping 49 (22.8)
For looking stylish and cool 19 (8.8) centers, street corners, stadiums) 3(1.4)
For socializing 94 (43.7) At social events/entertainment venues 26 (12.1)
Have stress/anxiety 92 (43.3) Smoke when there is a smoking place 46 (21.4)
To show maturity . 6(28) No place to choose, depending on the 51 (23.7)
To make more confident 15 (7.0) . ' )
According to their favorite celebrity or 3(1.4) occasion.
person as a family member 8(3.7) Other, specify 6(2.8)
Vaccinated against COVID-19 The most person who smoking with is
Not get vaccinated 10 (4.7) Single smoker 160 (74.4)
1 dose 29 (13.5) Smoking with 1 other person 26 (21.1)
g gg:gz 13451 ((1665.'36)) Smoking with more than 1 person 29 (13.5)
Smoking behavior is shown in table 2. This
study showed LM was the most type of cigarette. The
number of cigarettes smoked per day is about 10 or less
than 10. Most smokers are smoking alone. They usually
buy cigarettes from retail stores, 1 time a week, each
J Health Sci Altern Med
2"d International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand 158



Table 3 Purchasing behaviors during COVID-19
(n=215)

Purchasing behaviors Number (%)
In 30 days where did you buy
cigarettes?
Retailers/Stalls 147 (68.4)
Let others buy instead 23 (10.7)
Department stores/ Supermarkets 73 (34.0)
Website 26 (12.1)
Restaurant 10 (4.7)
The most frequency of buying cigarettes
1 time/week 92 (42.8)
2 time/weeks 40 (18.6)
More than 2 time/weeks 83 (38.6)
Average cost of each cigarette purchase
Not more than 40 baht/time 38 (17.7)
41-60 baht/time 25 (11.6)
61-80 baht/time 96 (44.7)
More than 80 baht/time 56 (26.0)
The cost of buy cigarette per month
Less than 100 baht 25 (11.6)
101-500 baht 98 (45.6)
501-1,500 baht 64 (29.8)
1,500-2,500 baht 19 (8.8)
More than 2,501 baht 9(4.2)

Impact of the COVID-19 pandemic on
smoking and the vigilant measures against the spread of
covid-19 don't affect to smoking in Chiang Rai smokers
as shown in Table 4.

The score of Perceived Severity of COVID-19
is Median = 9. Interquartile range (IQR) = 7, 25"
percentile (Q1) = 3, 75" percentile (Q3) = 10. There is
lowest score is 0 and highest score is 10 as shown in
table 5.

The results of behaviors to protect themselves
from infection with COVID-19 showed mean of
behaviors to protect yourself from COVID-19 infection
in smokers is 15.1 (x3.3), lowest score is 3 and highest
score is 20, respectively as shown in table 6.
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Table 4 Impact of the COVID-19 pandemic on smoking
(n=215)
Impacts from the Covid-19

Number (%)

Have you ever been infected with

COVID-19?
Never 209 (97.2)
Ever 6 (2.8)

Have you ever been quarantined for 14
days because of the risk of contracting

COVID-19?
Never 164 (76.3)
Ever 51 (23.7)

The spread of COVID-19. How does it
affect your income?

Unchanged 60 (27.9)
Decrease 21 (9.8)
Increase 134 (62.3)

The spread of COVID-19. How does it
affect your expenses?

Unchanged 64 (29.8)
Decrease 71 (33.0)
Increase 59 (27.4)
No income 21 (9.8)

The spread of COVID-19. How does it
affect your purchase of cigarettes?
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Does not affect the purchase of 187 (87.0)
cigarettes
Easier to buy 3(1.4)
Harder to buy 25 (11.6)

Measures to prevent infection with

COVID-19 with a mask How does it

affect your smoking?
Smoking the same/No effect on 159 (74.0)
smoking
Smoke less 50 (23.3)
Smoke more 6 (2.8)

Measures to prevent infection with

COVID-19 with social distancing How

does it affect your smoking?
Smoking the same/No effect on 163 (75.8)
smoking 47 (21.9)
Smoke less 5(2.3)
Smoke more

Measures to prevent infection with

COVID-19 by washing hands How does

it affect your smoking?
Smoking the same/No effect on 183 (80.5)
smoking
Smoke less 36 (16.7)
Smoke more 6 (2.8)
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Table 5 Perceived Severity of COVID-19 (n=215)

Perceived Severity of Known  Unknown

COVID-19 (%) (%)

1 Did you know that COVID- 188 27

19 worsen lung performance (87.4) (12.6)

2. Did you know that COVID- 171 44

19 worsen lung performance as (79.5) (20.5)

well as smoking

3. Did you know that Covid-19 145 70

patients with a history of (67.4) (32.6)

smoking have more severe

symptoms than non-smokers

4. Did you know that Smokers 125 90

are at risk of contracting (58.1) (41.9)

COVID-19 higher than non-

smokers

5. Did you know that Covid-19 127 88

patients with a long history of (59.1) (40.9)

smoking had more severe

symptoms than those who

started smoking

6. Did you know that Covid-19 140 75

patients with a history of heavy (65.1) (34.9)

smoking had more severe

symptoms than those who

smoked low amounts

7. Do you know that COVID 144 71

patients who have a history of (67.0) (33.0)

smoking and have congenital

disease? More severe

symptoms than smokers

without underlying medical

conditions

8. Did you know that Covid-19 134 81

patients with a history of (62.3) (37.7)

smoking had a higher mortality

rate than those without a history

of smoking

9. Did you know that 150 65

secondhand smoke and the (69.8) (30.2)

third hand affects the people

around you, if infected with

COVID-19 may make

symptoms more severe

10. Did you know that Smoking 121 94

and nicotine from cigarettes are (56.3) (43.7)

among the strongest risk factors
in infection with the COVID-19
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Table 6 Behaviors to protect yourself from COVID-19
infection in smokers (n=215)

e}
I=}
5
Behaviors to protect yourself @ g
from COVID-19 - £ =1
] =] IS
S <5} = =
> 1S 2 ©
7} S o o
v n Z ©
1. How often do you wear amask 201 11 3

every time you leave the house? (935) (5.1) (1.4)

2. How often do you order foodto 72 117 26
come home to eat? (335) (54.4) (12.2)

3. How often do you wash your

hands with soap/alcohol gel when 151 63 1
you come in contact with things (70.2) (29.3) (0.5)
and places outside the home?

4. How often do you keep a 119 91 5
distance of 1-2 meters when you (55.3) (42.3) (2.3)
need to meet and talk to other

people?

5. How often do you avoid doing 104 102 9
activities in crowded places? (48.4) (47.4) (4.2)

6. How often do you refrain from 80 121 4
leaving the house to reduce the (37.2) (56.3) (6.5)
transmission of the virus?

7. How often do you not share 125 75 15
things with other people? (58.1) (349 (7.0
8. How often do you not travel in 124 75 16

and out of risky areas according (B7.7) (349 (74
to the provincial governor's
announcement?

9. When you have a fever, cough, 92 98 25

sore throat, see a doctor (42.8) (45.6) (11.6)
immediately.

10. You follow the news of the 155 55 5
COVID-19 situation via (72.1) (25.6) (2.3)

television/internet/radio

Poor correlation between perceived severity of
COVID-19 and self-protective behavior from COVID-
19 is 0.166 (p-value = 0.015).

Discussion

Three aims of this study were to study smoking
behavior, to study impact of the Covid-19 pandemic
situation in Chiang Rai smokers and to study the
correlation between perceived severity of COVID-19
and self-protection behavior during the COVID-19
pandemic in Chiang Rai smokers.
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4.1 Smoking behavior

In the situation of the pandemic of COVID-19
Most of the reasons for smoking is wanting to try,
followed by socializing. Follow up with friends, friends
invite you to smoke, and have stress or anxiety. Make
the most of your free time smoking. Without choosing a
place depending on the occasion Most of them smoke
alone. The number of cigarettes smoked per day was
mostly about 10 roll or less and cigarettes were
purchased from retail stores or stalls. Age at the start of
smoking it was in the mean age range of 17 years,
consistent with previous studies. As similar as the
smoking behavior of 384 people in Surat Thani province
[12], it was found that the average age of smoking for
the first time of regular smokers was 17.8 years the
reason why started smoking. Desire to try smoking
accounted for 36.46%, and the number of cigarettes
smoked less than 10 cigarettes per day, representing
45.10% [12], probably because the volunteers in studies
had a similar average age at first smoking. Therefore,
the group of volunteers has a concept or the same reason
for starting to smoke.

4.2 Impact of the pandemic of COVID-19 in smokers
It was found that most result is a decrease
income and more expenses. This is consistent with the
previous studies Chakkrit et al, 2021 [13]. It was found
that the most common impacts on people from the
COVID-19 epidemic were income reductions and
unemployment or out of business and the study of
Supattra Runratt et al, 2020 [14] found that household
incomes with all types of vulnerable groups (Except for
the elderly) decreased during the coronavirus more than
households ~ without  vulnerable groups  while
expenditure increased in proportion to the large decrease
in income. This study collected the data after lockdown
period, purchasing behavior and smoking behavior of
the smoking population in Chiang Rai were stable. This
is inconsistent with the previous studies, the study by
Julia C. Chen-Sankey [15]. The smoking is more and
has a tendency to quit smoking due to the epidemic
situation of COVID-19 causing stress and anxiety [15].
They found that the population of tobacco use is
increasing during the COVID-19 epidemic and during
the lockdown period when they had increased stress and
anxiety, feel alone and from long periods of quarantine,
it has turned to using cigarettes to relieve stress [15-16].

4.3 Correlation between perception of severity of
COVID-19 and self-protection behaviors from
COVID-19

Poor correlation between perception of
severity of COVID-19 and self-protection behaviors
from COVID-19 of smokers was found in this study.
The perception of severity of COVID-19 and self-
protection behavior are not related. Though the data
collection period, there is an announcement from the
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Ministry of Public Health of the guidelines for
preventing the spread of COVID-19 [17] through
television and the internet and various channels. The
smokers are not completely preventing COVID-19
following the guidelines.

There was an abnormal distribution indicating
that the Chiang Rai smoking population had a high
perception of the severity of COVID-19 (Median = 9/10
points). The distribution of self-defense behaviors data
is normal. (Mean=15.1/20 points) shows that the
smoking population in Chiang Rai province had variety
of self-defense behaviors. It might be behaviors are
based on knowledge and attitudes that drive behavior in
which everyone [18].

Conclusion

COVID-19 impact to income and expense of
smokers. The protection yourself by wearing a mask,
wash your hands with soap or alcohol gel and keeping
distance in Chiang Rai did not affect the smoking
behavior and the purchase of cigarettes among the
smoking population in Chiang Rai. The correlation
between perceived severity of COVID-19 and self-
protection behaviors during the COVID-19 epidemic in
the smoking population Chiang Rai province found that
there was poor. The population who smokes in Chiang
Rai have variety of self-defense behaviors.

Limitation of this study

This study collected the data during Chiang Rai
Province had number of COVID-19 patient less than
previous, no country lockdown. Therefore, future
studies it is recommended to study in other areas or
study during other times when there is a different spread
of COVID-109.

Recommendations for the future study

Covid- 19 pandemic in Thailand is getting better
after a lot of people got COVID-19. Further study could
study the effect of post COVID-19 in smokers who got
COVID-19 whether impact on their perceived severity,
economy, smoking behavior, or health.
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Introduction

ABSTRACT

Introduction: Red mold rice is the rice cultivated by Monascus species that has long
been used as natural color in traditional foods. It contains various bioactive compounds
and has high potential biological activities of such antioxidant, antimicrobial and
anticancer activities. It could be interesting for extraction of bioactive compounds using
various solvents.

Obijective: This research was aimed to study effects of solvents on red pigment, phenolic
compounds, and antioxidant capacity of red mold rice extracts.

Methods: Red mold rice was prepared by cultivating Monascus purpureus (M.
Purpureus) under solid state fermentation method. The red mold rice was extracted with
different 6 different solvents, i.e., DI water, 50% ethanol, 95% ethanol, 50% acetone,
acetone, and ethyl acetate. Red pigment intensity was determined by colorimetric
measurement. The total phenolic, and flavonoid contents were determined by Folin-
Ciocalteu, and aluminum chloride colorimetric method, respectively. The antioxidant
capacity of extracts was evaluated using DPPH and FRAP.

Results: The result revealed that solvent types had significant effect on red pigment and
phenolic compounds extractions, as well as antioxidant capacity of red mold rice extracts
(p<0.05). The red mold rice extracted by ethyl acetate had the highest pigment intensity
of 6,526.67 + 100.66 unit/g extracts. Moreover, the highest total phenolic (78.13 £ 1.92
mg GAE/g extract) and flavonoid contents (97.10 + 0.85 mg QE/g extract) was achieved
by ethyl acetate while the lowest values were gained in the presence of water. The
potential antioxidant activities expressed in terms of IC50 and FRAP value were reached
to 12.63 + 1.01 pg/mL, and 180.77 £ 7.70 mg TEAC/g extract, respectively, in the
presence of ethyl acetate.

Conclusion: The properties of red mold extracts were strongly influenced by the type
of solvent. Among of solvent tested, ethyl acetate was considered the potential solvent
providing the highest red pigment, phenolic compounds, and antioxidant capacity. There
are strong correlations among red pigment, phenolic compounds, and antioxidant
capacity of red mold rice extracts.

Keywords: Monascus purpureus; solid state fermentation; ethyl acetate; pigments;
biological activity

froridanus, which account for the majority of strains

Monascus spp. have long been used as natural
substances through the long history in Asia. They
belong to the group of Ascomycetes and particularly to
the family Monascaceae. The genus Monascus includes
four species: M. pilosus, M. purpureus, M. ruber and M.

isolated from traditional oriental foods. [1]. Among of
them, M. purpureus is a popular strain because it
possesses biological activities such as: antibacterial,
antioxidant and antibiotic activities [2]. In addition, it
can also produce red pigments that can be generally
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produced on solid medium, especially steamed rice [3].
Red mold rice which is also known as Hongqu (in
Chinese, “ZLIl1"), red fermented rice, red yeast rice and
angkak, is the fermented product of steamed rice
inoculated with certain Monascus strains [4]. During
fermentation, the red pigment is also produced by
covering throughout the grains [5]. The red mold rice is
composed of various chemical constituents, especially
monacolins and pigments. In addition, organic acids,
amino acids, sterols, decalin compound derivatives,
lignans, coumarins, terpenoid, polysaccharides and
flavonoid were reported as components contained in red
mold rice [6]. It has been used extensively in Asia as a
natural food colorant in Chinese cheese, red wine,
sausage. Interestingly, it also has a potential as
pharmaceutical substances and a great source of natural
antioxidants [7]. In term of biological and
pharmacological effects including antidiabetic effects,
antifatigue  effects, anti-inflammatory  effects,
antihypertensive effects, antihyperlipidemic effects,
antioxidant effects, cholesterol-lowering effects [8] and
anti-Alzheimer’s  effects [9].  Generally, the
conventional techniques such as solid-liquid extraction
have been widely used, mainly because of their
efficiency, ease for manipulation [10]. Solid-liquid
extraction is a method that separate one component from
a mixture by dissolving it into solvent in which it is
soluble while the other constituents of the mixture are
not or less soluble [11]. It is generally known that the
yield of extraction and biological activities of extracts
depends on solvents and their concentration, the
solvent/solid ratio, time of contact, temperature, and
particle size of sample. Under the same conditions of
extraction time, temperature and sample the solvent
were found to be the important factors [12]. Solvents,
such as methanol, ethanol, acetone, propanol and ethyl
acetate have been commonly used for the extraction;
based on the solvent’s polarity and the solubility
properties of compounds contained in materials [13].
Many solvents have been served for polyphenols
extraction [14]. Ethanol was good solvent for
polyphenol, whereas methanol has been generally found
to be more efficient in extraction of lower molecular
weight polyphenols. mixture solvent of water and
acetone was proper for extraction of higher molecular
weight flavones [15]. For flavonoid compounds,
aqueous ethanol solvent performed better than aqueous
methanol and aqueous acetone [16]. Another solvent,
ethyl acetate was found to help to extract both polar and
non-polar compounds [17,18]. This research was aimed
to investigate the effects of six solvents (water, 50%
ethanol, 95% ethanol, 50% acetone, acetone and ethyl
acetate) on red pigments and phenolic compounds of red
mold rice prepared by solid state fermentation (SSF).
Additionally, antioxidant activities of the red mold rice
extracts were also determined.
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Methodology

Microorganism

Monascus purpureus strain  TISTR3615 was
obtained from TISTR Culture Collection. The
microorganism was sub-cultured on Potato Dextrose
Agar (PDA) and incubated at 30°C for 10 days. The
mycelium was then kept in refrigerator at 4°C until use.

Plant substrate

A 3/4 grain length of broken Jasmine rice was
brought from local market. It was tightly collected in zip
bags and kept in a closed plastic box at room
temperature.

Solid substrate preparation

The experiment was carried out using 250 ml size
Erlenmeyer flask sealed with cotton plug. A 25 g of
broken jasmine rice was mixed with DI water at solid-
liquid ratio of 3:2 w/v. The rice was soaked in water for
10 min. After that, the mixture was sterilized at 121°C
for 15 min using autoclave, and then allowed to cool
down.

Inoculum preparation

Spore suspension was prepared by cultivating M.
purpureus on PDA plate for 10 days. A 2 ml of sterile
Tween80® (0.1% v/v) was transferred to the culture
plate. The Monascus colonies grown on the plate was
scraped and suspended. After that, the suspension was
filtrated using sterile cheese cloth. The concentration of
spore was adjusted to 10° spores/ml which was counted
by using heamacytometer under microscope.

Solid state fermentation

Solid state fermentation (SSF) was performed
according to Kritsadaruangchai et al. (2019) with some
modifications [19]. Briefly, a 1.0 ml of spore suspension
inoculum was added to the sterile solid medium, and
then mixed well. The inoculated substrate was cultivated
at 30°C for 10-14 days.

Preparation of red mold rice extracts

The fermented red rice was employed for solid-
liquid extraction using 6 different solvents including
water, 50% (v/v) ethanol, 95% (v/v) ethanol, 50% (v/v)
acetone, acetone and ethyl acetate. The ratio of solid to
liquid was 1:5 w/v. An extraction was carried out on
orbital shaker with 125 rpm for 3 h. After that, it was
filtered and then centrifuged at 8,500 rpm at 4°C for 20
min. The solvent was removed by rotary evaporator
and/or freeze dryer. The obtained crude extracts were
kept at 4°C until use for determining color pigment, UV
wavelength scanning, phenolic and flavonoid contents,
and antioxidant activities.
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Determination of red pigment intensity

Red pigment intensity was determined by the
method described by Konbangkerd et al., (2014) with
some modification [20]. Briefly, the sample was
dissolved with appropriate solvent at different
concentrations. After that, the sample solution was
determined at 505 nm using visible spectrophotometer.
The pigment intensity was calculated using the
following equation: Pigment intensity (unit/g dry
weight) = ((A505 x dilution factor x Volume of
solution))/ (Weight of extract(g))

Determination of wavelength scanning

Red mold rice extract (1 mg) was solubilized into 10
mL of solution. The path length of the quartz cell used
in this experiment was 1 cm. The absorbance spectrum
was performed during 200 to 600 nm. [21].

Determination of total phenolic content (TPC)

Total phenolic content (TPC) was determined by
Folin-Ciocalteu method as described by Lee et al (2013)
with some modifications [22]. Gallic acid was used as
standard. Briefly, sample solution was mixed with 0.25
mL of Folin-Ciocalteu reagent and 1.5 mL of
sodiumcarbonate solution (7.5% wi/v) respectively.
After 30 min, an absorbance at 765 nm was measured
using visible spectrophotometer. The TPC was
expressed as Gallic acid equivalents (GAE) per g of
extracts.

Determination of total flavonoid content (TFC)

Total flavonoid content (TFC) was analyzed
according to the method by Lee et al (2013) with slight
modification [22]. Sample solution was firstly mixed
with 5% NaNO. (0.15ml), and then kept at ambient
temperature for 5 min. The reaction was initiated by
adding 4% NaOH (1.0 mL) and then stood for 8 min. An
absorbance at 510 nm was measured using visible
spectrophotometer. TFC was calculated according to a
standard curve established with standard quercetin.
Determination of antioxidant activity by DPPH radical
scavenging activity assay
The scavenging activity of  2,2-diphenyl-1-
picrylhydrazyl (DPPH) was determined according to the
method described by Sanjukta et al (2015) with some
modifications [23]. Trolox was used as standard.
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Sample solution was mixed with 0.1 mM DPPH reagent,
and then stood in the dark at room temperature for 30
min. The absorbance was measured at 517 nm using
visible spectrophotometer. The de-colorization of
sample was calculated as the percentage of inhibition.
The DPPH radical scavenging activity was expressed in
term of milligrams Trolox equivalent antioxidant
activity per gram extract (mg TEAC/g extract).

Determination of antioxidant by FRAP assay

The procedure was adapted from Benzie and Strain
(1996) [24]. The reducing power of sample is based on
the reduction of a ferric-tripyridyltriazine complex to
produce a blue ferrous tripyridyltriazine. Trolox was
used as standard. The sample was mixed with 0.3M
acetate buffer (pH3.6) and FRAP reagent. The reagent
was initiated by incubation at 37°C for 30 min and then
the absorbance was measured at 593 nm using a visible
spectrophotometer. The absorbance of a sample was
also measured. The result was expressed in term of
milligrams Trolox equivalent antioxidant activity per
gram extract (mg TEAC/g extract).

Statistical analysis

All experiments were carried out at least in triplicate,
and the result were presented as mean + SD. One-way
analysis of variance (ANOVA) was used to determine
significant difference (p<0.05), while Tukey’s test for
multiple comparisons, were also tested using SPSS
software program (version 21).

Results

Pigment intensity

The red pigment intensity of red mold rice extracted
by different solvents is represented in table 1. The
results demonstrated that types of extraction solvent had
significant effect on red pigment intensity of the red
mold rice extracts (p<0.05). The red mold rice extracted
by ethyl acetate significantly displayed the highest red
pigment value (6, 526.67 = 100.66 unit/g extract), while
the lowest red pigment intensity (53.33 + 1.16 unit/g
extract) when water was employed. In addition, it was
clearly observed that the red pigment intensity of red
mold rice extracts was inversely proportional to polarity
of solvent.
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Table 1 Red pigment intensity of red mold rice extracted by different solvents

Solvent Hlustration pigment intensity
(unit/g extract)
DI water - 53.33 + 1.162
50% Ethanol . 650.67 + 8.08"
95% Ethanol . 4,326.67 + 83.27¢
50% Acetone . 4,380 £ 69.28°
Acetone . 4,733.33 + 50.33¢
Ethyl acetate . 6,526.67 £ 100.66°¢

Values are given as mean = S.D. from triplicate.

Different letters in the same column indicate a significant difference (p<0.05).

Wavelength absorption property

The wavelength scanning profiles of red mold rice
extracts (0.1 mg/mL) are present in figure 1. The result
revealed that ethyl acetate extract showed obviously
different pattern of UV-visible absorption as compared
with the other extracts. It strongly absorbed in the range
of approximately 280-300 nm and 400-550 nm, while

water, 50% ethanol, and 95% ethanol extract showed a
predominant absorption in the range of 200-300 nm. In
contrast to acetone and 50% acetone extracts, absorption
in the range of around 350-500 nm was only present.
This indicated that solvents significantly affected
absorption property in different UV and visible
spectrum of red mold rice extracts.

3.00
2.50
2.00 — DI Water
3
g ’\ 50% Ethanol
2 1.50
S 95% Ethanol
=
1.00 — 50% Acetone
Acetone
0.50 N & Fthyl acetate
0.00 -

200 300 400

wavelenght (nm)

500

600

Figure 1 Wavelength scan in 200-600 nm of red mold rice extracted by different solvents

Total phenolic and flavonoid contents

Total phenolic and flavonoid contents of the extracts
from red mold rice using different extraction solvents
are presented in table 2. The types of solvent had
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significant effects on phenolic and flavonoid extraction
from red mold rice (p<0.05). The ethyl acetate extract
demonstrated the highest content of phenolic and
flavonoid (78.13 £ 1.92 mg GAE/g extract and 97.10
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0.85 mg QE/g extract, respectively), while water was a
poor solvent for extraction of phenolic (40.01 £ 0.09 mg
GAE/g extract) and flavonoid (3.86 + 0.06 mg QE/g
extract).

Table 2 Total phenolic and flavonoid contents of red mold rice extracted by different extraction solvent.

Solvent TFC
(mg GAE/g extract) (mg QE/g extract)

DI water 40.01 + 0.09° 3.86 +0.06°

50% Ethanol 40.28 + 0.842 26.50 + 0.61°
95% Ethanol 55.16 + 1.40° 59.55 £ 0.77°¢
50% Acetone 47.79 + 1.66° 27.76 £ 0.63°
Acetone 67.56 +0.77¢ 73.47 +1.01¢
Ethyl acetate 78.13 +1.92¢ 97.10 + 0.85°

Values are given as mean = S.D. from triplicate.

Different letters in the same column indicate a significant difference (p<0.05).

Antioxidant activities

In this study, antioxidant capacity of the red mold
rice extracts was evaluated based on 2 analytical
methods including DPPH radical scavenging activity
and FRAP. The free radical inhibition of the extracts
was expressed as I1Cso value (ug/mL), while the ability
to reduce ferric ion was represented as Trolox equivalent
antioxidant capacity (TEAC). The values of antioxidant
activity of red mold rice extracts obtained for different
solvents are represented in table 3. The results showed
that the red mold rice extracted by ethyl acetate
significantly showed the highest 1Cso value of 12.63 +
1.01 pg/mL as compared with the other extracts.
However, this 1Cso value was approximately 4-fold
higher than Trolox (3.66 + 0.11 pg/mL). An increase of

ICso value was apparently observed when higher
polarity of solvent was present. The highest ICs value
was obtained in the presence of DI water (57.82 + 2.93
pg/mL), indicating the lowest antioxidant capacity. This
means that antioxidant activity of the red mold rice
could be decreased when using solvent used for
extraction was high polarity. The FRAP values had a
similar trend to the DPPH results in which ethyl acetate
provided the highest FRAP value (180.77£7.70 mg
TEAC/g extract), while the lowest value (81.21+1.49
mg TEAC/g extract) was gained in 50% ethanol extract.
Therefore, it can be confirmed that types of solvent
strongly had significant effect on antioxidant capacity of
red mold rice extracts.

Table 3 DPPH radical scavenging activity (ICso) and FRAP of red mold rice extracted by different solvents

Solvent DPPH radical scavenging activity FRAP
(1Cso, pg/mL) (mg TEAC/g extract)

DI water 57.82 +2.93¢ 81.21 + 1.49°
50% Ethanol 32.34+0.42¢° 52.99+0.17°
959% Ethanol 41.08 + 1.74 79.68 + 2.31°
50% Acetone 27.44 +1.27¢ 105.22 + 4.89°
Acetone 17.73 £ 1.81° 114.75 + 3.81°
Ethyl acetate 12.63 +1.01° 180.77 + 7.70¢
Trolox 3.66 £ 0.112 -

Values are given as mean = S.D. from triplicate.

Different letters in the same column indicate a significant difference (p<0.05).

Discussion

The red mold rice extracts showed the increased red
pigment intensity when extraction solvent used was low
polarity. In this study, ethyl acetate displayed the highest
red pigment value. The pigments of red mold rice
synthesized by M. purpureus can be generally divided
into orange (rubropunctain and monascorubin, yellow
(monascin and ankaflavin) and red (rubropunctamine
and monascorubramine) [25]. Generally, red pigments
are highly stable against pH, and high temperature

[26,27]. The Monascus pigments have a variety of
physiological activities, such as antioxidant activity
which is related to the pigment intensity [28]. So the
pigment intensity could be an important indicator of the
antioxidant activity of red mold rice extract. Ability to
absorption UV-visible spectrum in the wavelength of
200-500 nm of red mold rice extracts was significant
influenced by solvent used for extraction. This could be
a results of different compounds represented in the
different red mold rice extracts. In our studies, ethyl

J Health Sci Altern Med
2" International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

167



acetate extract predominantly showed an absorption in
the range of 350-550 nm. This could be relative with the
presence of red pigment intensity in ethyl acetate
extract. Koli et al. (2019) reported that combination of
red pigment with chemical sunscreen increased the SPF
by 36.53% and yellow pigment increased the SPF by
13.16%. The pigments may chemically interact with
commercial sunscreen and undergo derivatization by
making some changes in functional groups of chemical
constituents present in sunscreen [29]. Phenolic
components from natural sources have been suggested
to play arole as natural antioxidants. Flavonoids are also
potent antioxidants, free radical scavengers and they
inhibit lipid peroxidation [30]. The different solvents
used for extraction could lead to different compositions
of phenolic compounds in extracts due to the different
solubility of each phenolic compound. Consequently,
the bioactivity of an extract might also be affected [31].
In this study, ethyl acetate was excellent solvent for
extraction of total phenolic and flavonoids from red
mold rice extract. Similar to the study of Hasim et al
(2018), total phenolic and flavonoid contents in red
yeast rice were highly in the presence of ethyl acetate
[32]. Moreover, Zhu et al (2019) also reported that two
main flavonoids found in red mold rice were daidzein
and genistein [33]. The red mold rice extracts with high
DPPH free radical scavenging activity exhibited higher
protection against peroxidation [34]. In our study, red
mold rice extracted by different solvents showed
different antioxidant capacity. Among of them, the ethyl
acetate extract displayed the strongest antioxidants
based on the highest ICsg, and FRAP values. So, it can
be implied that ethyl acetate was an excellent solvent for
extracting an antioxidant from red mold rice extracts.
Interestingly, the high correlations of red pigment
intensity, phenolic and flavonoid contents, as well as
antioxidant activities can be possibly emphasized that
antioxidant capacity of the red mold rice extract could
be resulted from phenolic compounds and red pigment
represented in the extract. As reported previously, ethyl
acetate showed to be the best solvent providing the
lowest ICsq value assayed by DPPH Kwon (2012) [35].
Therefore, type of solvents was considered the
significant factor for assessing antioxidant capacity of
the red mold rice produced by M. purpureus. The
highest antioxidant activity of Monascus fermented rice
can perform by various antioxidant actions including
reducing power, DPPH radical scavenging ability, and
ferrous ions chelating ability [36].

Conclusion

Type of solvent strongly affected red mold rice extract
preparation. The highest red pigment, total phenolic and
flavonoid contents, and antioxidant activities was
gained when ethyl acetate was used as solvent as
compared to acetone, 50% acetone, ethanol, 95%
ethanol and water. An increase of solvent polarity
tended to have the inverse effects. The ethyl acetate
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extract highly provided red pigment intensity of
6,526.67 £ 100.66 unit/g extract, while phenolic and
flavonoid contents were reached at 78.13 + 1.92 mg
GAE/g extract and 97.10 + 0.85 mg QE/g extract,
respectively. The highest values of 1Csp (12.63 + 1.01
pg/mL) and FRAP (180.77 + 7.70 mg TEAC/g extract)
indicated the potential antioxidant capacity found in the
ethyl acetate extract. Moreover, strong correlations
among red pigment, phenolic compounds, and
antioxidant capacity were remarkably present.
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Introduction

ABSTRACT

Introduction: Although we cannot stop wrinkles formation, we can prevent and
delay the process of formation. Wrinkle is the skin topographic changes due to aging
which is the distinctive sign. Therefore, the researcher studied the effectives of white
tea extract cream for periorbital wrinkle reduction. White tea extract contains a higher
level of polyphenol which means higher anti-oxidant and anti-aging properties. The
white tea extract is rich in polyphenols such as polycatechin, gallocatechin,
epicatechin,  epigallocatechin  gallate (EGCG), epigallocatechin (EGC),
gallocatechingallate (GCG), epicatechin gallate (ECG), and flavanols, caffeine and
gallic acid. It functions as an anti-oxidant by quenching the free radical and protects
oxidative stress damage to the cells. It also inhibits elastase and collagenase activity
and maintains elastin, collagen and delays skin aging process. So, it can treat fine
lines, wrinkles and maintain elasticity of the skin. Besides, it prevents the occurrence
of skin cancer, wrinkling and mottled pigmentation induced by photo damage.
Objective: To study the effectiveness of 5% white tea (Camellia sinensis) extract
cream in periorbital wrinkle reduction

Methods: This research was a clinical controlled quasi-experimental study with 20
volunteers. The duration of the study was 12 weeks. Parameters such as wrinkle score
by VISIA, Rao Goldman 5-point visual scale, cutometer score were used for
assessment at baseline visit, 4™, 8" and 12" week.

Results: Mean cutometer scores at crow’s feet and under eye area were significantly
increased (p value<0.001). Wrinkle evaluation score by VISIA was also statistically
increased (p value<0.001). No adverse effect was observed throughout the study.
Conclusion: The outcome of this study suggested that 5% white tea (Camellia
sinensis) extract cream is effective for periorbital wrinkles reduction and safe for
topical application. Hence, it could be an alternative anti-aging treatment for wrinkles
reduction.

Keywords: white tea extract: Camellia sinensis: periorbital wrinkles: elasticity:
cutometer score

— intrinsic aging and extrinsic aging.

Skin is part of the human body which functions as
a covering of the body. It covers 1.5-2 m? surface area
of the body and weighs 15% of the total body weight.,
known as the largest organ of human body. Thus, it is
the important indicator of aging.

Skin aging is the complex and multifactorial
biological process. As the physiological process of the
body changes with aging, skin also deteriorates with
time. Skin aging can be mainly divided into two groups

Intrinsic aging is the inevitable general aging
process which is also known as chronological aging. It
can be influenced by genetic, hormonal changes and
diversity of skin. It can cause pale skin with xerosis, fine
wrinkles, laxity, production of collagen is reduced and
more susceptible to infection and neoplasms. Functional
changes are more distinct than morphological
changes.[1]

Extrinsic skin aging is also known as external skin
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aging and photoaging mainly due to environmental
factors. This type of aging is preventable. The main
cause of photoaging is ultraviolet (UV) light. Smoking,
air pollution, exposure to chemicals, visible light,
infrared radiation (IR) ozone, life style and diet also
have an impact on extrinsic aging.

Among UV lights, major cause of photoaging is UVA
and UVB. UVA can penetrate to the deeper layer of the
dermis whereas 10% of UVB can penetrate up to the
dermis. [2] Hormones also play an important role in skin
aging. Decrease in estrogen level may lead to skin aging.
It can reduce in collagen synthesis and elasticity,
dryness. Skin becomes thinner, appearance of wrinkles
and more fragile. [3]

People cannot stop the wrinkles formation because
it is part of the normal aging process. Although we
cannot stop, we can prevent its formation and delay the
process of formation by avoiding the precipitating
factors. Regular application of sunscreen and protection
from UV radiation, maintaining healthy life style and
consuming healthy diets and anti-oxidant rich food may
help. Currently, there are varieties of anti-wrinkle
treatments.Topical antioxidants such as tocopherols,
ascorbic acid, polyphenols, flavonoids and green tea are
well known. They can eliminate the free radicals and
prevent harmful effects and photoaging. [4]

White tea is extracted from the leaves and leaf buds
of Camellia sinensis. Tea have been widely consumed
as a beverage by people all over the world for decades.
Camellia sinensis plant is under the flowering plant
family of genus Theaceae and it is originated from
China and Asia. This plant is a hardy evergreen shrub or
small tree with glossy green leaves and white to yellow
flowers. It possesses fragrant, aromatic odor and prefers
tropical and subtropical region. [5]

Tea can be subdivided into white tea, yellow tea,
green tea, dark tea and oolong tea. They all are the
products of Camellia sinensis plant with variations in
processing method and oxidation level and harvesting
time. White tea is the non-fermented tea with minimal
oxidization process. White tea can be obtained only
after sun withering and drying process. So, preparation
methods have an important role for its properties.
Recent studies show it has anti-inflammatory,
antioxidant, antibacterial, anti-cancer properties and
photoprotective properties. Apart from these, they are
also used as weight controlling agent.[6]

Camellia sinensis contain many bioactive compounds.
They are comprised with almost 4000 metabolites. [7]
The major constituents are polyphenols of flavan-3ols
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and flavanol which is more than one-third of metabolites
and high contents of catechin and epicatechin (EC),
Gallo catechin (GC), epigallocatechin (EGC),
epicatechin gallate (ECG), epigallocatechin gallate
(EGCQG), gallic acid (GA), theaflavins and caffeine. [8]
The bioactive compounds of teas are different
depending on the fermentation and processing methods.
Catechin contents and polyphenols are higher in white
tea. It is said that level of processing has an inverse
proportional to catechin contents. [6] Moreover, its
caffeine and amino acid contents are higher than other
teas.

Polyphenols in white tea scavenge reactive oxygen
species (ROS), reactive nitrogen species (RNS) and thus
reducing oxidative stress and showing great anti-oxidant
activities. It scavenges singlet oxygen, superoxide-,
hydroxyl-, peroxy-, and peroxynitrile radicals, chelates
the trace elements and inhibits the enzymes which are
involved in generation of ROS. [9] Hence, it prevents
cellular inflammation induced by oxidative stress. Free
radical imparts a crucial role in skin aging by triggering
chain reactions and causing lipid, protein and nucleic
acid damages.

Polyphenols can prevent oxidation of vitamin C
and maintain the vitamin C level as well. This can
maintain the skin elasticity because vitamin C functions
as a coenzyme in collagen production. White tea extract
can also halt the activity of metalloproteinase enzyme
(MMP) and in turn prevents the destruction of collagen
and elastin which are the important factors in aging. By
inhibiting the elastase and collagenase, enhance the
production of collagen to provide the skin elasticity and
tensile strength. [6]

White tea is one of the herbal products and can be
used for anti-aging purpose due to their high polyphenol
content and health benefits. Apart from these, it can also
protect from UV-induced damages, skin cancer and
show photostability. Therefore, the researcher planned
to study on anti-wrinkles action of white tea extract.
There is no report of white tea on topical application for
periorbital wrinkles reduction.

Objectives
General Objective

To study the effectiveness of 5% white tea
(Camellia sinensis) extract cream in periorbital wrinkles
reduction.
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Specific Objectives
Primary objective

To compare the mean change of periorbital wrinkle
reduction by 5% white tea (Camellia sinensis) extract
cream from the baseline to different visit and week-12
visit, assessed by skin elasticity using Cutometer® MPA
580, VISIA® Complexion Analysis System and Rao-
Goldman 5-point visual scoring scale.

Secondary objectives
1. To observe the adverse effects of 5% white tea

(Camellia sinensis) extract cream.
2. To observe the participants’ satisfactory score of
5% white tea (Camellia sinensis) extract cream.

Methodology

This research is a quasi-experimental controlled
study with 20 participants and the duration is 12 weeks.
The study population is healthy male and female
between the age of 30-55 years old. They need to apply
the 5% white tea extract cream on both sides of the
periorbital area twice a day for 12 weeks. Follow-up
appointments would be at 4th, 8th and 12th week.
Volunteers were thoroughly explained about the
research purpose, detailed procedure and anticipated
risk and benefits of the study. Participants were
requested to fill the form and sign the informed consent.
Wrinkles assessment is done by Rao-Goldman 5-point
visual score. Patch test for white tea (Camellia sinensis)
extract cream was done prior to the study. Wrinkles and
elasticity of the skin will be measured by VISIA®
Complexion Analysis System and Cutometer® MPA
580. To measure the improvement, photographs taken
with VISIA® Complexion Analysis System will be
evaluated by 3 dermatologists. The participants were
assessed by physicians and questionnaires to detect any
adverse effects and participants’  satisfaction.
Ingredients are Camellia sinensis leaf extract, water,
propylene glycol, butylene glycol, hydroxyethyl
acrylate/ sodium acryloyldimethyl taurate copolymer,
glycerin, hydrogenated polydecene, polysorbate 80,
diazolidinyl urea, sodium Hyaluronate, iodopropyl
butylcarbamate.

Sample Size Calculation

To calculate the sample size, use the reference data
from a similar article, a study of the efficacy of Ziziphus
jujuba extract for periorbital reduction by Shune,2021.
Means and standard deviation were used to calculate the
sample size.
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Biophysical Techniques
The participants were photographed by using

VISIA® Complexion Analysis System at baseline, 4™,
8™ and 121" week.

The elasticity of the skin is also measured at
baseline, 4™, 8" and 12" week. The elasticity is
measured by using Cutometer® MPA 580.

Improvement and wrinkle score were evaluated by
Rao-Goldman 5-point visual scoring scale and grading
system.

Statistical Analysis

The data collected from the study was analyzed
statistically by using SPSS software and Microsoft
Excel 2019. This was carried out at Mae Fah Luang
University Hospital, Bangkok Thailand.

Results
According to the demographic data, 15 of the

participants were female and 5 of the participants were
male with the mean age of 32.75+3.08 years. All of them
have no history of other treatments before the study.
Mean duration of exposure to sunlight between 10am to
4pm is 17+8.18 minutes. According to collected data, 10
volunteers have combination skin, 6 volunteers have
oily skin and 4 volunteers have dry skin.

Results of Wrinkle Evaluation Score by VISIA
Table 1 Wrinkle evaluation score of 5% white tea
extract eye cream by VISIA (n=20)

5% white tea
extract eye cream

Grading Scale
Week Week  Week

4 8 12

-1 =worse 0 0 0

0  =nochanges 0 0 0

1 =1-25% fair improvement 14 3 0

2 =>25-50% moderate 6 17 15
improvement

3 =>50-75% good 0 0 5
improvement

4 =>75-100% excellent 0 0 0
improvement

According to table 1, dermatologist scored fair
improvement was seen in 14 volunteers and moderate
improvement was seen in 6 volunteers. By 8" week, the
majority (17 volunteers) were improved moderately and
3 volunteers were fairly improved. By 12" week,
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moderate improvement was seen in 15 volunteers and
good improvement was seen in 5 volunteers. Compared
to the 4th week, more improvements were seen by 121"
week.

Table 2 Statistical analysis of wrinkle evaluation
improvement score by VISIA

Mean SD p-value*
4t week 1.30 0.47
8t week 1.85 0.37 <0.001*
12 week 2.25 0.44

Note: Data were analyzed within the group by the Friedman test.
* p<0.05 is significant.

According to the statistical analysis from table 2, the
mean wrinkle evaluation score with VISIA was
increased and it was statistically significant (p<0.001).
Evaluation score was improved and the mean scores
were 1.30+0.47 in 4th week, 1.85+0.37 in 8th week and
2.25+0.44 in 12th week.

Table 3 Multiple comparison analysis of wrinkle
evaluation score by VISIA at 4", 81" and 12" week

Wrinkle evaluation by VISIA, Different

means diff. (SD) / visit Change  PValue”
8t week-4" week 0.6(0.1) <0.001
12" week-4" week 0.9(0.1) <0.001
12 week-8™ week 0.4(0.1) 0.002

Note: Data were analyzed by a post hoc test.* p<0.05 is significant

According to statistical analysis of multiple
comparisons of wrinkle evaluation scores, the mean
change between 4" and 8™ week is 0.6 and statistically
significant (p<0.001) is seen. The mean change between
4™ and 12" week is 0.9 and the difference is statistically
significant too (p<0.001). The mean change between 8"
and 12" week is 0.4 but it is not statistically significant.

Phyu, K.T., et al./J Health Sci Altern Med (2022), 171-178
2 International Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

Results of Dermatologists’ Evaluation Score by Rao-
Goldmann 5-point Visual Scale

Table 4 Dermatologists’ evaluation score

Score Week  Week  Week Week
0 4 8 12
1=Wrinkle absent 0 0 0 3
2=Shallow but visible 2 8 16 16
3=Moderately deep 16 11 4 1
4= Deep wrinkle with 2 1 0 0

well-defined edges

5=Very deep with 0 0 0 0
redundant fold

At baseline visit, dermatologists evaluated 16 volunteers
as score 3, 2 volunteers as score 2 and 2 volunteers as
score 4. At 4™ week, participants of score 2 were
increased to 8 participants, score 3 was 11 participants
and score 4 was 1 participant. At 8" week,
dermatologists rated 16 participants as score 2 and 4
participants were score 4. In the 12th week, 3
participants achieved score 1, 16 participants were score
2 and 1 participant was score 3.

Table 5 Statistical analysis of dermatologists’
evaluation score on baseline visit, 41, 8Mand 121 week

Mean SD p-value*
Baseline 3.00 0.46
4t week 2.65 0.59
8t week 2.2 0.41 <0.001*
12 week 1.9 0.45

Note: Data were analyzed within the group by the Friedman test. *
p<0.05 is significant.

3.5 3+0.46
2.65+0.59

2.240.41
1.9+0.45

Mean Score
- N
= U1 N U1 W

e
o

Baseline 4th week 8th week 12th week

Figure 1 Linear graph revealing mean dermatologists’
evaluation score at baseline, 4™, 8" and 12" week
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According to table 5 and figure 1, mean dermatologists’
evaluation scores were 3+0.46 at baseline and 2.65+0.59
at 4™ week, 2.2+0.41 at 8" week and 1.9+0.45 at 12t
week. The results decreased significantly (p<0.001)

Results of Cutometer Score for Elasticity of Skin

Table 6 Statistical analysis of cutometer score at
crow’s feet

meanSD p-value*
Baseline 0.56+0.055
4™ week 0.63+0.054 <0.001*
8t week 0.71+0.050
12" week 0.80+0.059
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Table 7 Multiple comparison analysis of cutometer
score at crow’s feet on 4™, 8 and 121 week

Cutometer score at crow’s

H " *
feet, mean diff. (SD) /visit  O'erentehange - p-value

4™ week-Baseline 0.07(0.01) <0.001
8t week-Baseline 0.15(0.01) <0.001
12t week-Baseline 0.24(0.01) <0.001
8™ week-4" week 0.08(0.01) <0.001
12 week-4™ week 0.17(0.01) <0.001
12t week-8™ week 0.09(0.01) <0.001

Note: Data were analyzed within the group by repeated measures
ANOVA test. * p<0.05 is significant

0.9 0.8+0.059

0.8 0.71:0.050
0.7 0.63+0.054

0.56+0.055
0.6

0.5
0.4
0.3
0.2
0.1

Cutometer Score

Baseline 4th week 8th week 12th week

Figure 2 Linear graph revealing mean cutometer score
at crow’s feet on baseline, 4Mweek, 81 week and 12
week.

According to statistical analysis of cutometer score at
crow’s feet from table 6 and figure 2, mean cutometer
score on baseline visit was 0.56+0.055. On the 4th week,
the results were 0.63+0.054 and on the 8" week it was
increased to 0.71+0.05 and on the 12 week the result
was 0.80+0.059. The mean cutometer score was
significantly increased at the level of 0.05. (p<0.001).
Therefore, the mean cutometer score at crow’s feet on
4" g and 12" week were remarkably higher than the
mean cutometer score at crow’s feet on baseline visit.

Note: Data were analyzed by post hoc test. * p<0.05 is significant

According to multiple comparison analysis of cutometer
score by post hoc test from table 7, it was indicating
statistical difference in each follow-up. Therefore, the
difference in mean skin elasticity was significant when
compared with different visits.

Table 8 Statistical analysis of cutometer score at under
eye area

mean+SD p-value*
Baseline 0.54+0.080
4 week 0.64+0.079 <0.001*
8t week 0.72+0.070
12t week 0.80+0.067

Note: Data were analyzed within the group by repeated measures
ANOVA test. * p<0.05 is significant.

0.9 0.8£0.067
0.8 0.72%0.070
0.7 0.64+0.079

0.6 0.54+0.080

0.5
0.4
0.3
0.2
0.1

0

Cutometer Score

Baseline 4th week 8th week 12th week

Figure 3 Linear graph showing mean cutometer score at
under eye area on baseline, 4™ week, 8™ week and 12t
week
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Regarding to statistical analysis of cutometer score at
under eye area from table 8 and figure 3, mean
cutometer score were 0.54+0.08 on baseline visit,
0.64+0.079 on 4™ week, 0.72+0.07 on 8™ week and
0.80+0.067 on 12™ week. The data indicated that the
mean cutometer score was significantly increased at the
level of 0.05. (p<0.001). Therefore, the mean cutometer
score at undereye on 4%, 8" and 12 week were
remarkably higher than the mean cutometer score at
undereye on baseline visit.

Table 9 Multiple comparison analysis of cutometer
score under the eye on 4™, 8 and 121" week

Cutometer score under eye Different

- *
area mean diff. (SD) / visit Change p-value

4™ week-Baseline 0.09(0.01) <0.001

8 week-Baseline 0.18(0.01) <0.001
12" week-Baseline 0.26(0.02) <0.001

8t week-4" week 0.09(0.011) <0.001

12" week-4" week 0.161(0.01) <0.001

12" week-8™ week 0.08(0.01) <0.001

Note: Data were analyzed by post hoc test. *p<0.05 is significant

According to multiple comparison analysis of cutometer
score at under eye area from table 9, the mean difference
was seen in different time points. The mean change in
cutometer score at under eye area is statistically
different in each week.

Participants’ Satisfactory Score

Table 10 Participants’ satisfactory score of 5% white
tea (Camellia sinensis) extract eye cream on 12" week

Satisfactory Score n (%)
Score 0 = No satisfaction 0
Score 1 = Little satisfaction 0
Score 2 = Moderate satisfaction 2 (10%)
Score 3 = More satisfaction 14 (70%)
Score 4 = Most satisfaction 4 (20%)
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Figure 4 Bar chart exhibiting frequencies of
participants’ satisfactory score of 5% white tea
(Camellia sinensis) extract eye cream on 12 week

Participants rated the satisfactory score on the 12th
week. Regarding the collected data of table 10 and
figure 4, the majority of the volunteers (n=14, 70%)
rated more satisfaction, 2 volunteers (10%) rated
moderate satisfaction and 4 volunteers (20%) rated most
satisfaction.

Adverse Effects

In all participants, no adverse effect was detected
throughout the treatment with 5% white tea (Camellia
sinensis) extract eye cream.

Discussion

This was the study of 5% white tea (Camellia
sinensis) extract eye cream for periorbital wrinkles
reduction. In this study, 20 volunteers were recruited
and all the volunteers came regular follow-up and
completed the study. This was carried out in healthy
male and female volunteers who were between 30-55
years old.

Improvement was measured with wrinkle
evaluation score by VISIA. According to the statistical
analysis, the results of mean wrinkle evaluation score
with  VISIA is increased statistically significant
(p<0.001). When comparing the mean change from each
visit, statistical different was seen between 4" and 8t
week, 41" and 12" week (p < 0.001). However, the mean
change between 8" week and 12" week was not
statistically significant. The results were indicating that
the improvement was increased in each follow-up.
Rao-Goldman 5-point visual scale was also used to
evaluate the wrinkles. Mean scores were reduced in each
follow-up and it was statistically significant (p < 0.001).
For the elasticity of the skin, cutometer was measured at
two areas: crow’s feet and under eye area. The mean
cutometer score was significantly increased at the level

of 0.05. (p < 0.001). Mean change of cutometer score at
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crow’s feet was compared for different visit and skin
elasticity was improved significantly in each visit.

Regarding to statistical analysis of cutometer score
at undereye area, the data were indicated that mean
cutometer score was significantly increased at the level
of 0.05. (p<0.001). Therefore, mean cutometer score at
undereye on 4™, 8" and 12 week were remarkably
higher than the mean cutometer score at undereye on
baseline visit. When comparing the mean change of
undereye area’s cutometer score from each Vvisit,
statistical different was seen.

In this study, increased in elasticity was seen
significantly. This may be due to the action of white tea
extract which halt the activity of metalloproteinase
enzyme (MMP) and in turn prevents the destruction of
collagen and elastin which are the important factors in
aging [6]. Polyphenols involve in white tea can also
prevent vitamin C oxidation and maintain skin
elasticity. This is due to the fact that vitamin C functions
as a coenzyme in collagen production. In this way, white
tea extract can be used to treat fine lines and wrinkles
and increase the elasticity of the skin. Therefore, this
study is correlated with the previous study on
maintaining skin elasticity and tensile strength [6].

Patients’ satisfactory score was recorded on 12
week. Amazingly, 70% (14 volunteers) rated score 3
(more satisfaction) and only 10% (2 volunteers) rated
score 2 (moderate satisfaction). 20% (4 volunteers)
scored high satisfaction. Therefore, 5% white tea
(Camellia sinensis) extract eye cream has high patients’
satisfactory score. Throughout the study, no adverse
effect was detected and the patch test did not show any
allergic reaction. Hence, 5% white tea (Camellia
sinensis) extract eye cream is safe for topical
application.

Although intrinsic aging is inevitable, extrinsic
aging can be prevented. Along with other wrinkles
reduction lifestyles and treatments, topical use of eye
cream can delay the process of wrinkles formation. This
study revealed that 5% white tea (Camellia sinensis)
extract eye cream is effective for periorbital wrinkles
reduction. This may be due to its richness in bioactive
compounds and antioxidants. High contents of
polyphenol, epicatechin (EC), epigallocatechin gallate
(EGCG) and other catechins might help in wrinkles
reduction [6].

Polyphenols in white tea scavenge reactive oxygen
species (ROS), reactive nitrogen species (RNS) and thus
reducing oxidative stress and showing great anti-oxidant
activities. It scavenges singlet oxygen, superoxide-,
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hydroxyl-, peroxy-, and peroxynitrile radicals, chelates
the trace elements and inhibits the enzymes which are
involved in generation of ROS [9]. These anti-oxidant
activities might enhance in delaying of aging process.
This research indicated that it was correlated with the
previous study about anti-oxidant action of white tea
extract by scavenging free radicals and reactive oxygen
species (ROS) and reactive nitrogen species (RNS).

Previous study had proved that white tea can
prevent damage to the Langerhans cells caused by UV
radiation. UV radiation can provoke cutaneous
immunosuppression which in turn leading to radiation
of free radicals and enhance the aging process. [10,11]
Polyphenols can lower UVB-induced inflammation and
oxidative stress [12]. Hence, this may be the fact that
white tea extract can increase elasticity and reduce
winkles although no sunscreen was given in this study.
Further study is required for photoprotective action to
use as a photoprotective agent.

According to this study and results, 5% white tea
(Camellia sinensis) extract eye cream is safe and
effective for periorbital wrinkles reduction and also well
tolerated. Any adverse effects such as erythema, skin
irritation and hyper or hypopigmentation were not
detected. For better results and efficacy, it should be
used longer in further studies.

Conclusion
In regard to this study, the outcome of the mean

change of cutometer scores at crow’s feet and under eye
area were significantly increased in different visits.
Thus, 5% white tea (Camellia sinensis) extract could
improve elasticity of the skin. Improvement was also
statistically increased in follow-up visits. This study of
5% white tea (Camellia sinensis) extract also achieved
high participants’ satisfactory score and any adverse
effect was not detected. To summarize, 5% white tea
(Camellia sinensis) extract eye cream is effective for
periorbital wrinkles reduction and safe for topical
application. Hence, it can be an alternative anti-aging
treatment for wrinkles reduction.
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Introduction

ABSTRACT

Introduction: The nutritional value of shrimp paste depends on the manufacturing
process, such as the concentration of salt in the raw materials and the species of krill or
small shrimp. In theory, different krill sources should have different bacterial species in
communities. These are a major cause of the different chemical and physical properties
of shrimp paste, especially the nutritional properties. This study focuses on microbial
communities using the metagenome technique and the fatty acids content in the shrimp
paste.

Obijective: The metagenomic profiles of the bacteria and analysis of fat content in Thai
shrimp paste.

Methods: Seven samples of fermented shrimp paste were obtained from various local
markets and fishing villages and were analyzed for the fat content using an in-house
method based on AOAC (2016). For analysis of the 16S rDNA metagenomic bacterial
profile using Illumina sequencing.

Results: KK3 sample has the highest level of Saturated fatty acid and unsaturated fatty
acid (Omega 3, Omega 6, Omega 9). A total of seven metagenomic samples were
sequenced that report the dominant bacteria were Bacillus, Lactobacillus,
Staphylococcus, and Vibrio.

Conclusion: This study can be the baseline information applied to develop the product
of local or small enterprises.

Keywords: metagenomic profiles; shrimp paste; fatty acids

This study is interested in three regions known for

Thai shrimp paste (kapi) is a fermented cuisine
made primarily from salt, shrimp, or krill. Fermentation
is a preservation method that uses a chemical
transformation to turn raw materials into products via
activities of an endogenous enzyme found in the raw
material. The nutritional value of shrimp paste depends
on the manufacturing process, for example, the
concentration of salt and the species of krill or shrimp in
the raw materials [1]. Proteins and lipids are hydrolyzed
by natural microbial enzymes in krill. Microbes in krill
survive in halophilic conditions, directly affecting total
characteristics of shrimp paste [2].

shrimp paste production in Thailand including the West
coast of the upper Thai gulf, the East coast of the upper
Thai gulf, and the lower Thai gulf. The raw materials for
making shrimp paste on the West coast of the upper Thai
gulf region using estuarine push net catching shrimp or
krill from the deep-sea during December and used to
preserve with salt in a ratio of about 10:1. For the East
coast of the upper Thai gulf region using estuarine push
net catching shrimp or krill in the estuary area and then
put in the sun for drying raw material, which operates
for preservation with salt in ratio about 8:2. Moreover,
what is different is in the West coast of the upper Thai
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gulf, shrimp or krill are caught using estuarine push net
in the deep sea but on the East Coast of the upper Thai
will use a estuarine push net to catch shrimp or krill
around the estuary area. In addition, in the southern
region, krill or shrimp are washed before being crushed.
[3-5]

The shrimp paste contained a variety of fatty acids,
including saturated fatty acids (SFA), monounsaturated
fatty acids (MUFA), and Polyunsaturated fatty acids
(PUFA) which are important sources for health benefits,
especially PUFA fatty acid group (omega-3 and omega-
6) that contribute significantly for human health
associated with obesity, metabolic disease, insulin
action, cardiovascular and immune functions [6].
Omega3 fatty offers beneficial effects on depression,
rheumatoid arthritis, and asthma [7]. Additionally,
alpha-linoleic acid (ALA) which is one of the omega-3
appears to benefit the heart, immune system, and
nervous system [8]

According to Ali and colleagues (2020), shrimp
paste contains essential amino acids more than non-
essential amino acids and the fermentation period
affects the concentration of amino acids and PUFA fatty
acid group. The study found longer fermentation of
shrimp paste resulted in a 6-week increase in essential
oil production, almost equivalent to raw material
(Acetes sp.), and an increase in PUFA production more
than raw material [9]. Therefore, the food preservation
process by fermenting shrimp paste has the potential to
develop a healthy seasoning.

In theory, different krill sources should have
bacterial communities containing varied species. These
differences are a major cause of the different chemical
and physical properties of shrimp paste, especially the
nutritional properties. The growth of microorganisms
depends on the raw materials used in the fermenting
process [10]. The main raw material in shrimp paste was
divided into two genera: Acetes and Mesopodopsis [11].
Acetes sp. is a genus of small shrimp with red tail, length
10-40 mm. Habitat in brackish and sometimes shallow
coastal waters. Usually moved through the middle of the
water or near the water surface, which was found in
mangrove forests and seagrass, can be found from the
surface of the water to a depth of about 20 meters. [12]
Mesopodopsis sp. has general form long and slender and
back eyes, length 10-30 mm. Habitat in coastal and
brackish water areas. During the day, it will be in seabed
and will float to the surface during the night [13]

The diverse types of shrimp paste will provide
different nutrients because it may be the effect of the
quantities of krill and the process of making shrimp
paste differentially in each locality. However, there are
enormous local shrimp pastes, for which the nutritional
values and quality control processes have not been
reported.

The metagenomic data from shrimp paste in
Southeast Asia still lack data to support details of
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spontaneous fermentation. Therefore, this study is
interested in identifying the bacterial communities from
local fisherman’s wvillages in Thailand, using
metagenomic next-generation sequencing, which is any
of several high-throughput sequencing methods that can
be used to directly identify the bacterial community
from the sample without culturing [14].

Furthermore, to support the idea that “the different types
of shrimp paste will provide different nutrients,” the
fatty acids content (omega-3, omega-6, and omega -9)
of the samples where the types of shrimp used were
identified in the previous study were measured.

Methodology
Fermented shrimp paste sampling

In three regions of the Thai gulf, Thailand
(Figurel), seven samples of fermented shrimp paste
were obtained from various local markets and fishing
villages. The sampling areas were located and marked
by GPS coordinates (Table 1) for further reference.
Fermented shrimp paste samples were kept at 4°C in a
refrigerator and metagenomic DNA was extracted
within one month after sample collection. Totally seven
fermented shrimp pastes were successfully collected
and marked as KK1, KK2, KK3, SR1, SR2, SR3, and
TP1.

PR
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West coast of the upper Thai gulf

A Uszinalng Samut Songkhram province
qiuni
gniinyl P
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\ 9 / phtaslsn
East coast of the upper Thai gulf
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Figure 1 The sampling areas in three regions of the Thai
gulf, Thailand

Analysis of PUFAs and nutritional values in Thai
fermented shrimp paste

Fermented shrimp paste samples were analyzed for
the fat content including saturated fatty acids (SFAS):
Polyunsaturated fatty acids (PUFAS) were measured
using an in-house method based on AOAC (2016)
2003.05.
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Metagenomic DNA extraction

DNA was extracted from shrimp paste using
NucleoSpin® Soil kits (Macherey-Nagel, Duren,
Germany). In the lysis process, lysis SL2 buffer and
enhancer SX were used to increase DNA extraction
efficiency. The concentration and purity of
metagenomics DNA were measured by a 1.0% agarose
gel electrophoresis and 260/280 nm absorbance using an
Epoch microplate spectrophotometer (Bio-Tek). DNA
samples with an A260/280 not less than 1.8 were
collected at —20°C.

Table 1 Fermented shrimp paste sampling area

Shrimp paste krill tissue sampling

samples (Previous study) area GPS location
KK1 Mgsopogjopis Samut 13°25'33.1"N,
orientalis Songkhram 99°58'41.7"E

KK2 Acetes japonicus Soﬁgfh”r;m 1%%%24% %5 ’\é
KK3 Ajaponicus Soﬁgrl?hur;m %935158248()1(5,;
SR1 A.japonicus Chonburi ig;?g;goszNE
SR2 A.adonics Chonburi ig;?g;goszNE
SR3 A.japonicus Chonburi 115’59595553062'\:5
TP1 A.japonicas Songkhla 1%005025{1320;15'\]'5

DNA analysis

Total metagenome DNA extracted from shrimp
paste was sent to be analyzed for metagenome bacterial
profile for the 16S rDNA V3-V4 region amplicon
analysis [15] using lllumina sequencing (OMICS center,
Chulalongkorn University)

equeny
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Results

In addition, our previous research has identified
krill species in Thai shrimp pastes (Tablel), it was found
that KK1 was reported as M. orientalis whereas KK2,
KK3, SR1, SR2, SR3, and TP1 were reported as A.
japonicas. The sample was collected from different
areas of the Thai gulf but most of the shrimp found were
identified as A. japonicas, which was inferred to be the
habitat of this krill species in the Thai gulf.

Analysis of fatty acids in Thai fermented shrimp paste

The highest fat level was found in the KK3 sample
from the province of Samut Songkhram, with a range of
1.351t0 3.17 g of fat per 100 g of sample. The percentage
of saturated fatty acids ranged from 67.17 to 86.43
percent, with the highest concentration found in the
KK1 sample and the percentage of unsaturated fatty
acids ranged from 13.57 to 32.83 percent, with the
highest concentration found in the KK2 sample from
Samut Songkhram province (data not shown). On the
other hand, when calculating the amount per 100 grams
of shrimp paste, it was found that the KK3 sample has
the highest level of Saturated fatty acid and unsaturated
fatty acid (Omega 3, Omega 6, Omega 9) shown in
Table 2.

Metagenomic analysis

A total of seven metagenomic samples were
sequenced using next-generation sequencing (MiSeq;
Illumina, San Diego, CA, USA). The dominant bacteria
were Bacillus, Lactobacillus, Staphylococcus, and
Vibrio. Furthermore, Exiguobacterium is also a
dominant bacterium but was reported only in SR1 and
SR2. The diversity of the bacterial community is shown
in figure 2.

From the previous study, it was known that only
KK1 from Samut Songkhram province used M.
orientalis as the main raw material but the diversity of
the bacterial community is shown that has the same
pattern with KK2, KK3, SR1, SR2, SR3, and TP1.

Figure 2 Metagenomic profile of Fermented shrimp paste from shrimp paste samples
(A)KK1, (B)SR3, (C)KK3, (D)SR2, (E)SR1, (F)TP1, and (G)KK2.
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Table 2 Fatty acids in Thai shrimp paste samples
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Shrimp Fat Saturated Unsaturated Omega 3 Omega 6 Omega 9
e oy o et AA EA DHA LA oa

(9/100g) ~ (9/100g)  (g/100g)  (g/100g)  (9/100g) (9/1009)
KK1 1.74 0.24 1.50 0.00 0.06 0.03 0.04 0.00 0.06
KK2 1.35 0.44 0.91 0.00 0.10 0.10 0.06 0.00 0.10
KK3 3.17 0.65 2.52 0.00 0.25 0.16 0.06 0.00 0.25
SR1 1.76 0.46 1.30 0.00 0.12 0.13 0.04 0.00 0.12
SR2 1.60 0.46 1.14 0.00 0.12 0.13 0.03 0.00 0.12
SR3 1.40 0.30 1.10 0.00 0.08 0.05 0.03 0.00 0.08
TP1 1.88 0.29 1.59 0.01 0.02 0.01 0.03 0.01 0.02

Discussion essential fatty acids were sufficient to the recommended

Although the KK1, KK2, and KK3 were collected
close to each other in the Samut Songkhram province,
KK1 is used with different krill species from KK2 and
KK3, but the diversity of the bacterial community
showed the same pattern of microbial compositions.
SR1, SR2, and SR3 samples are used A. japonicus that
has the same raw material, only SR1 and SR2 have
bacteria in phylum Exiguobacterium. These results
suggest that the distinct species of krill will not directly
provide to different microorganisms in shrimp paste,
which may depend on the salt concentration used, length
of fermentation, source of raw materials (shrimp
habitat), and contamination in the process.

Omega 3 includes DHA and EPA fatty acids, an
essential fatty acid that is recommended daily intake is
250-500 mg [16], The recommended daily intake of
DHA in the human brain is 2.4-3.8 mg per day [17]. For
Thai recommended daily intakes-Thai RDI suggests a
daily intake of total fat is 65 g and recommended intakes
for polyunsaturated fatty acids including the omega-3
and omega-6 range from 6-11 percent of your total daily
energy intake (EPA and DHA combined 250-2000 mg
per day), percent daily values are based on a 2000
calorie diet [18]. The shrimp paste is a useful source of
DHA and essential amino acids. According to studies, a
healthy ratio of omega-6 to omega-3 fatty acids appears
to be between 1:1 to 4:1 [19].

Conclusion

This study is a novel investigation of the amount
of omega-3, omega-6, and omega-9 in local Thai shrimp
paste in comparative analysis. Furthermore, an analysis
of the fatty acids in shrimp pastes also revealed that Thai
shrimp paste is nutritious and healthy for healthy adults.
Thai recommended daily intake of EPA and DHA is
250-2000 mg per day. From the analysis, it was found
that most of the shrimp paste samples with 100 g of

daily requirements. But in shrimp paste, there is also salt
and calories that should be careful so this study provides
fundamental data that can be used for the nutritional fact
label and the precaution label. Moreover, reduction of
salt in fermentation should be applied to produce
healthier products. Therefore, this study reveals baseline
information that can be applied to develop the product
of local or small enterprises for further analysis to
produce low-salt shrimp paste.
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Introduction

The Sonographer School
institution to provide health screening or diagnostic
services by ultrasound. During the year 2020, a group of
soldiers underwent whole abdominal ultrasound (US)

is an educational

ABSTRACT

Introduction: According to military doctrine, soldiers must maintain their health in
order to remain strong and healthy at all times. Furthermore, they must be physically
fitter than those in other professions.

Objective: To determine the prevalence of detected abnormalities and the unit cost of
clinically significant abnormalities discovered during health screening by abdominal
ultrasound (US) in soldiers. Study the prevalence of detected abnormalities and the unit
cost of clinically significant abnormalities from health screening by abdominal
ultrasound (US) among soldiers.

Methods: This was a retrospective study of 841 male and female soldiers who
underwent abdominal US health screening at Chulabhorn hospital between February
and September 2020. Data collection included abnormalities detected by ultrasound and
diagnostic results classified by clinical significance into three categories: abnormality
with no clinical significance, abnormality requiring follow-up, and abnormality
requiring treatment. The unit cost for those abnormalities is calculated using the list of
diagnostic procedures. The most common abnormalities in the United States are fatty
liver, liver nodules, gallbladder polyps, renal stones, solid and cystic renal lesions, and
prostate gland enlargement.

Results: There were 841 soldiers, 502 males and 339 females, with an average age of
51.8 years. There were 1,043 lesions detected in 643 (76.4 percent) soldiers. Fatty liver
affects 364 (43.3 percent) of patients, liver nodules affect 46 (5.5 percent), gallbladder
polyps affect 90 (10.7 percent), renal stones affect 41 (4.9 percent), solid and cystic
renal lesions affect 128 (15.2%), and prostate gland enlargement affects 113 (22.5
percent). There were 79 abnormalities that were classified as requiring treatment. The
unit cost was 19,007 Baht.

Conclusion: The prevalence of abnormalities detected by abdominal US in this study
is comparable to that reported in the literature for the general population. As a result,
the expectation that soldiers will have fewer abnormalities detected on US soil may not
be realized.

Keywords: ultrasound abdomen soldiers; prevalence of abnormalities; cost for
ultrasound

for health screening. According to the doctrine and
strategies of the Royal Thai Army Education
Department, soldiers need to have higher physical
fitness than those of other professions. They have to
maintain their health in order to always be strong and
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healthy. Exercise intervention has been shown to reduce
non-alcoholic fatty liver disease which could be
detected by US screening [1]. Regular exercise and
weight control is also effective in preventing gallstone
formation [2]. However, no studies have been ever
conducted in soldiers for the prevalence of detected
abnormalities by abdominal ultrasound. Whereas, there
are many other health conditions or diseases that may be
detectable by abdominal US among soldiers. In fact, the
military service personnel receive welfare from the
government for their costs of health screening.

Methodology

This was a descriptive and retrospective study in
both male and female soldiers who underwent
abdominal ultrasound between February 2020 and
September 2020 at the Sonographer School, Chulabhorn
Hospital. Data collection included gender, age, body
mass index, congenital disease, and US results of upper
and lower abdomen, as well as diagnostic information
of abnormalities detected by US. The diagnostic
information of abnormalities was analyzed and
classified according to clinical significance and criteria
as follows: 1) Fatty liver — mild, moderate, and severe
following the bright liver score [3], 2) Liver nodule —
benign and malignancies, 3) Gallstone — gallstone
without complications and gall stone with complications
(US finding cholecystitis due to gallstone) [2,4], 4)
Gallbladder polyps — following the size criteria, such as
0-5 mm, 6-9 mm, >10 mm and in case of the combined
gallstone and gallbladder polyps [5,6], 5) Renal stone —
following the size criteria, such as <5 mm and > 5 mm
[7], 6) Solid renal tumor — benign and malignancies, 7)
Cystic renal mass — Bosniak classification [8], 8)
Enlarged prostate (>30 ml) — post voiding residual urine
volume < 50 ml and > 50 ml [9]. In addition, other
abnormalities with or without clinical significance were
also categorized into 3 groups as follows: Group 1
Abnormalities without clinical significance, such as
mild fatty liver, gallbladder polyps size 0-5 mm, renal

Table 1 General information of patients
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cyst Bosniak I, I1. Group 2 Abnormalities which require
follow-up, such as moderate fatty liver, benign liver
nodule, gallstone without complications, gallbladder
polyps size 6-9 mm, renal stone size < 5 mm, benign
solid renal tumor, renal cyst Bosniak I, IIF, enlarged
prostate (post voiding residual urine volume < 50 ml).
Group 3 Abnormalities require treatments, such as
severe fatty liver, malignancies liver tumor, gallstone
with complications, gallbladder polyps size >10 mm,
gallbladder polyp with detected gallstone, renal stone
size > 5 mm, malignancies solid renal tumor, renal cysts
Bosniak 111, VI, enlarged prostate (post voiding residual
urine volume > 50 ml). When grouping patients
according to clinical significance and more than one
abnormality is detected in each individual case, the most
clinically significant abnormality group was considered.
Descriptive statistics was applied to report general
information of the study population, number of patients,
and abnormalities detected. For unit cost calculation,
only the direct medical costs incurred from the US and
additional diagnostic costs in case that the results of
such detected abnormalities should be confirmed and
charged to patients according to reference prices from
the Comptroller General's Department. The detected
abnormalities in each group were calculated from the
total costs incurred by diagnostic process in the
following formula:
Total costs

The unit cost =
Number of detected abnormalities

Results

According to the general information of 841 soldiers
who received abdominal US between February 2020
and September 2020, it showed that the mean age was
51.83 + 7.96 years and the mean BMI was 25.02 + 3.57.
High cholesterol was the most congenital disease in 206
soldiers, including others as shown in table 1.

General information

Male Female Total

Number of patients 502 (59.7%) 339 (40.3%) 841 (100%)
Mean age (years) = S.D. 54.25+5.82 48.25+9.24 51.83+7.96
Mean Body Mass Index £+ S.D. 25.51+3.01 24.28+4.12 25.02+3.57
Number of high cholesterol 148 (29.5%) 58 (17.1%) 206 (24.5%)
Number of high blood pressure 86 (17.1%) 33 (9.7%) 119 (14.1%)
Number of diabetes 43 (8.5%) 17 (5.0%) 60 (7.1%)
Number of hepatitis B 2 (0.4%) 1 (0.3%) 3 (0.4%)
Number of thalassemia 0 1 (0.3%) 1 (0.1%)
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The search results of the US report and diagnosis from
abnormalities detected by the US yielded 643 patients
(76.5%) including 404 males and 239 females. Whereas,

Table 2 Prevalence of detected abnormalities in soldiers
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there were 198 patients (23.5%) with no detected
abnormalities. The prevalence of detected abnormalities
in soldiers was shown in table 2

Abnormalities

Number (percentage)

Fatty liver

Hepatic cysts

Hemangioma or benign liver nodule
Hepatocellular carcinoma
Gallbladder polyps

Gallstone

Adenomyomatosis gallbladder
Renal cysts

Renal stone

Angiomyolipoma

Enlarged prostate gland

Myoma uteri

Abdominal aortic aneurysm
Abdominal aortic atherosclerosis

Male Female Total
255 (50.8%) 109 (32.2%) 364 (43.3%)
41 (8.2%) 34 (10.0%) 75 (8.9%)
23 (4.6%) 22 (6.5%) 45 (5.4%)

1 (0.2%) 0 (0.0%) 1 (0.1%)
65 (12.9%) 25 (7.4%) 90 (10.7%)
38 (7.6%) 34 (10.0%) 72 (8.6%)
21 (4.2%) 17 (5.0%) 38 (4.5%)
92 (18.3%) 26 (7.7%) 118 (14.0%)
26 (5.2%) 15 (4.4%) 41 (4.9%)
4 (0.8%) 6 (1.8%) 10 (1.2%)
113 (22.5%) 0 113 (22.5%)*

0 74 (21.8%) 74 (21.8%)**

1 (0.2%) 0 (0.0%) 1(0.1%)

1 (0.2%) 0 (0.0%) 1 (0.1%)

* Percentage per male patients only
** Percentage per female patients only

When studying details of each detected
abnormality in patients with detected abnormalities and
grouped according to clinical significance, the number
of detected abnormalities with primary clinical
significance and patients classified was in Group 3 or
the group of abnormalities required for treatment for 79
lesions. Meanwhile, the number of 71 patients was
classified into Group 3 required for treatment. Other
detected abnormalities of secondary clinical
significance and number of patients were shown in
table 3.

According to the results of US, lesions requiring
further diagnostic investigation included those found

nodules or a large mass in 16 subjects and lesions in the
kidney including complicated cysts in 2 subjects and
hyperechoic solid renal lesion in 1 subject. When
classifying the list of diagnostics and price according to
the Comptroller General's Department, the total costs
were 1,501,600 baht as shown in table 4.

When calculating the unit cost of abnormalities
categorized by clinical significance, it was found that
the unit cost of abnormalities with no clinical
significance or no required follow-up was 2,494 baht.
The unit cost of abnormalities with required follow-up
was 4,148 baht. The unit cost of abnormalities with
required treatment was 19,007 baht as shown in table 5.
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Table 3 Number of patients and number of detected abnormalities from abdominal US classified by clinical significance

Number of patients (persons)/
Detected abnormalities classified by clinical significance Number of detected abnormalities
(lesions)

Group 1 Detected abnormalities with no clinical significance or no

required follow-up (Category 1)

Mild fatty liver, Hepatic cysts, Myoma uteri,Gallbladder Polyp size 0-5 295 patients/ 602 lesions
mm, Adenomyomatosis gallbladder, Simple renal cysts, Abdominal

aortic atherosclerosis

Group 2 Detected abnormalities with required follow-up

(Category 1)

Moderate fatty liver, Enlarged prostate gland (post voiding residual urine

volume < 50 ml), Gallstones without complication, Hemangioma or 277 patients/ 362 lesions
benign liver nodule, Gallbladder Polyp size 6-9 mm.,

Renal stone size <5 mm., Angiomyolipoma,

Renal cysts (Bosniak I1F), Abdominal aortic aneurysm

Group 3 Detected abnormalities with required treatment

(Category I11)

Renal stone size > 5 mm, Enlarged prostate

(post voiding residual urine volume > 50 ml), Severe Fatty liver, 71 patients/ 79 lesions
Gallbladder Polyp size >10 mm and Gallbladder polyp with gallstone

detected, Gallstone with chronic cholecystitis, Hepatocellular carcinoma

(HCC)

Table 4 List and price of diagnostic radiology

Number of diagnostics

List of diagnostic radiology Price (baht)/ Time (person/ time) Total price (baht)
US upper abdomen 800 841 672,800

US lower abdomen 800 841 672,800

CT upper abdomen 6,000 5 30,000

CT whole abdomen 10,000 7 70,000

MRI upper abdomen 8,000 6 48,000

MRI liver 8,000 1 8,000

Total costs 1,501,600
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Table 5 Unit cost of detected abnormalities classified by clinical significance

Abnormalities

Unit cost (baht)

Group 1 Detected abnormalities with no clinical significance or

no required follow-up (Category I) 2,494
Group 2 Detected abnormalities with required follow-up 4148
(Category I1) '

Group 3 Detected abnormalities with required treatment 19.007

(Category I11)

Discussion

In this study, the prevalence of all abnormalities
among soldiers showed that fatty liver was the most
common abnormality, accounting for 43.3% and quite
high when compared to other studies. For example, a
study by Oshibuchi et al. examined the prevalence of
abnormalities from upper and lower abdominal US in
patients aged 20-60 years and fatty liver was noted in
15.52% [10]. Rungsinaporn and Phaisakamas studied
the prevalence of abnormalities from upper abdominal
US in patients aged 16-93 years and fatty liver was
observed in 35.87% [11]. A study by Lee et al. on the
prevalence of fatty liver disease among male soldiers,
mean age 20.9 + 1.3 years, showed fatty liver in 16.44%
[12], with more attribution to the mean age of soldier
group when compared to other studies in population
with lower mean age or those with different age groups
from teenagers to the elderly, which could be a factor
for a higher prevalence of fatty liver disease. This was
consistent with a study by Etminani et al. which yielded
a greatest prevalence of fatty liver in those aged 50-60
years when compared to other age groups [13]. For
abnormalities in liver mass, the most common was
hemangioma 5.4%, consistent with another study with a
prevalence of 0.4-20% as the most frequent non-
cancerous liver lesion cases [14] and 1 case of
hepatocellular carcinoma (0.1%). The prevalence was
not significantly different from a study with liver cancer
found by abdominal US in the general population. In a
study by Rungsinaporn and Phaisakamas, the
prevalence of liver cancer was reported for 0.2%, while
no report of liver cancer in a study by Oshibuchi et al
[10,11]. The prevalence of gallbladder abnormalities
included gallbladder polyps and gallstones for 10.7%
and 8.6%, respectively in this study. The prevalence of
polyps and gallstones in the general population was
quite different in each country or area of study.
However, the results of this study were consistent with
another study in populations of East Asian countries,
such as China, South Korea, Japan, etc., with the
prevalence of gallbladder polyps for 4.3-12.3% and
gallstones for 2.0-10.7% [15,16]. The prevalence of
renal abnormalities, including kidney stones, was 4.9%
in this study, consistent with a study in populations of
Asian countries for 1.0-5.0% [17]. Meanwhile, the
prevalence of mass lesion abnormalities, including
angiomyolipoma, in this study was 1.2%, consistent

with another study of 0.3-3.0%, as the most common
non-cancerous renal anomaly [18]. Other abnormalities
included non-cancerous cysts in the kidneys, of which
most results showed normal cysts. The prevalence of
abnormalities in the lower abdomen among male soldier
group was 22.5% for an enlarged prostate from the
abdominal US in a study by Lepor et al. reported
prevalence of enlarged prostate gland about 20% in
males population among 40 to 60 [19]. The mean age of
males was 54.25+5.82 years, this may result in higher
prevalence of enlarged prostate, consistent with a study
by Zhang et al. which stated a higher prevalence of
enlarged prostate with increasing age [20]. The
prevalence of abnormalities in the lower abdomen
among female soldiers was only 21.8% for myoma uteri
as benign abnormalities, consistent with a study by
Dissaneevate which examined the effect of US in female
subjects with no indications for US examination of the
lower abdomen. [21]. Another significant abnormality
in this study was abdominal aortic aneurysm (AAA),
with a prevalence of 0.1% in a study by Derezinski et al.
on the prevalence of AAA among rural and urban
patients aged 60-65 years showed AAA in 0.82% and
1.01 in women group and men group, respectively [22].
The mean age of the population was 51.83+7.96 years,
this may result in a small number of patients who
detected AAA in this study. From the results of this
study, it was found that the prevalence and type of
abnormalities among soldiers detected by abdominal US
are comparable to other populations in the report
literature. Therefore, the expectation that soldiers
should have less abnormality detected in the US than the
normal population may not be true. For the incurred
costs in this study, the results showed that the unit cost
of abnormalities requiring treatment was 19,007 baht,
which was calculated from the total costs incurred from
the diagnostic procedures according to the number of
clinically significant abnormalities requiring treatment.
Different costs incurred from the US were caused by
additional diagnostic radiography to differentiate
suspected cancerous lesions of the liver and kidneys.
The diagnosis showed 1 liver cancer. The costs per
cancerous abnormalities in this study was 1,501,600
baht. However, despite other  non-cancerous
abnormalities, they could result in patient morbidity if
left untreated, including Renal stone size > 5 mm with
possible urinary obstruction [7], Enlarged prostate gland
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in males with post voiding residual urine volume. > 50
ml, as an indication of urinary retention in the bladder
[9], Gallstone with chronic cholecystitis, Gallbladder
polyp size =10 mm, and GB polyp with gallstone
detected as potential early cancer [5,6]. In this study, it
could not state if it was worthwhile in health economics.
The study provided an overview of the costs of health
screening among soldiers compared to the detected
abnormalities as a basis for considering the guidelines
for the welfare and list of health check-ups in a group of
military service personnel.

Conclusion

The health screening by abdominal US in this
study among soldiers yields abnormalities that require
both treatment and follow-up which are not much
different from other populations reported in the
literature.
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Introduction

ABSTRACT

Introduction: Breast cancer is majority problems for women worldwide, especially in
Thailand had incidence rate of breast cancer increasingly. Breast cancer screening can
found early new patient.

Objective: Research aimed to study factors affecting to breast cancer screening for
breast self-examination among women in Phitsanuloke Province, Thailand.

Methods: Cross-sectional study was carried out 16,202 women aged 35-60 years which
be registered in Phitsanuloke Province, in fiscal year 2020, and sample size calculating
used Daniel formula for 210 cases, systematic random sampling was determine. Data
collected by questionnaires composed of 4 parts including, characteristics, knowledge,
health perception, breast cancer screening. In addition to check questionnaire
standardization, validity was checked by 3 experts and try out testing reliability about
0.86. Data analyzed using statistical as Pearson product moment correlation coefficient
and Stepwise multiple regression analysis.

Results: Knowledge factors including knowledge of breast cancer, knowledge of breast
cancer screening had mean score with high level (x=2.18, S.D.=0.792), health
perception including risk perceive, severe perceive, benefit perceive, problem perceive
and confidence of breast self-examination had mean score with moderate level (x=2.46,
S.D.=0.49). Association analyzed found that knowledge of breast cancer, health
perception was associated with breast cancer screening for breast self-examination
among women with statistic significant (r=0.208, P=.002, r=0.174, P=.012,
respectively). Prediction model analyzed reported five selected factors including;
confidence of breast self-examination (P<.001), take information from village health
volunteers (P<.001), take information from partner/family member (P=.002), no alcohol
drinking (P=.001), benefit perceive (P=.006), respectively, overall selected factors
accounted for 25.9% (R?=0.259) of the variance breast cancer screening.

Conclusion: We should disseminate women’ knowledge about initial symptoms of
breast cancer, breast self-examination practice. Ministry of Public Health should provide
the fundamental guideline for breast self-examination to health care providers at primary
health care center to serve as a guideline for women.

Keywords: Breast self-examination; Breast cancer screening

17.9% of all cancers for both sexes combined, which is

Breast cancer is a major health problem in
worldwide, especially, the incidence rate of breast
cancer occurred in both developed country and
developing country [1]. The report from American
cancer society showed the breast cancer accounting for
23% of all female cancer in 2002. It also accounted for

the second highest cancer prevalence rate even when
male cancers are included [2]. Breast cancer is not only
an urgent public health problem in developed countries
but it is also becoming an increasingly urgent problem
in developing countries, where incidence rates have
been increasing by up to 5% per year [3]. In Thailand,
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breast cancer as the first leading cause of cancer among
Thai women. In 2000 an estimated age-standardized
incidence rate (ASR) for female breast cancer was 20.5
per 100,000 women. The highest incidence rate of
female breast cancer was in Bangkok (ASR=24.3), and
the lowest was in Nakhon Phanom (ASR=10.1) [4]. A
particular concern is that the national incidence of newly
diagnosed of breast cancer has been continuously
increasing over the three year periods from 1992 to
2000. For the periods 1992-1994, 1995-1997 and 1998-
2000 the national ASRs were 16.3, 17.2 and 20.5 per
100 000, respectively. [4,5,6] Furthermore, when Thai
women are first diagnosed, they tend to have larger
tumors and to be at a more serious stage of the disease.
Cancer Registry data have shown that there is a high
prevalence of late-stage disease (56% at Stage Il and
IV) when patients receive treatment [7]. Similarly,
Angsusingh’s study reported that 80% of Thai female
breast cancer patients were detected at the advanced
stage [8]. The late stage of disease and associated high
mortality are seen as the result of delayed diagnosis and
treatment [9]. Breast cancer screening can found early
new patient. Ministry of Public Health have the breast
cancer screening by 3 methods composed of breast self-
examination: BSE, clinical breast examination: CBE,
and mammography [10]. In present, we set the breast
cancer screening by BSE for Thai women because BSE
could have detected the breast cancer symptoms since in
early stage about 80-90%. In additional, breast cancer
patient who were diagnosed early stage (stagel ,2),
could be prompt treatment and increasing the survival
rate 90%. Furthermore, the survival rate is increased in
women diagnosed with the earliest stage of breast cancer
(98%) as compared to women diagnosed with most
advanced stage of 26% [11]. Hence, to reduce mortality
from breast cancer, it is necessary to understand the
factors causing the breast cancer screening for breast
self-examination among Thai women in Phitsanuloke
Province.

Objective

To study knowledge and health perception
associated with breast cancer screening for breast self-
examination among women in Phitsanuloke Province

Methodology

Cross-sectional study was carried out 16,202
women aged 35-60 year which be registered in
Phitsanulok province, in fiscal year 2020. Sample size
calculating used Daniel [12]. formula for 210 cases,
systematic random sampling was determined.

Research instruments

Data collecting by questionnaires composed of 4
parts including,

Part 1: Characteristic of women were as follow:
age, marital status, education completed, occupational,
average family income, menstrual, child birth,
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contraceptive used, health checking, family history of
cancer, no smoking and no drinking.

Part 2: Knowledge variables were as follows:
knowledge of breast cancer, knowledge for breast
cancer screening. A categorical variable which had three
categories, defined as “yes”, “no” and “not sure”. Scale
items were composed of both positive and negative
statements. For interpretation the score used Bloom
theory [13] classified as 3 level such as; high level (score
>80%) moderate level (score 61%-79%) low level
(score <60%).

Part 3: Health perception variables were as
follows: risk perceive, severity perceive, benefit
perceive, barrier perceive and cues to action.
Perceptions were measured on five-point Likert scales
with response options ranging from strongly disagree,
disagree, uncertain, agree, to strongly agree. Scale items
were composed of both positive and negative
statements.

Part 4: breast self-examination behavior variables

were as follows: age to start BSE, frequency BSE, time
for BSE practicing, step for BSE practicing, skill and
confidence for BSE.
BSE were measured on five-point Likert scales with
response options ranging from highest, high, moderate,
low, lowest. Scale items were composed of both positive
and negative statements.

For interpretation the score part 3 and part 4 follow
as Best John W theory classified as 3 level such as; high
level (score 3.67-5.00 (moderate level (score 2.34—
3.66) low level (score 1.00-2.33) [14].

The questionnaire was checked for completeness
and satisfactory content validity and approved by 3
experts in breast cancer field. The reliability of the
Likert scales was tested on 30 breast cancer patients and
try out testing reliability about 0.86.

Data analyses

Data analyzed using statistical as Pearson product
moment correlation coefficient and Stepwise multiple
regression analysis.

Results

Table 1 shows the basic characteristics of the study
population. Average age was 30-50 years (67.10%)
(X=46.18, S.D.=8.937, range 24-65 years). Most of the
women (88.10%) were married or had a partner. Of the
166 women, 79% had primary education and 163
(77.60%) of women were agricultural workers. Average
household income was 3,591.74 baht (US $157)
(X=3,591.74, S.D.= 5,698.212, range 0-50,000 baht).
For breast cancer screening by breast self-examination
within 1 year, 128 (61%) women practiced for BSE at
least one time per month and one-third (39%) do not
practice BSE. Regard to breast cancer information
sources, more than 67.60% of women received breast
cancer information from public health volunteers, while
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79% received breast cancer information from family
member or partner

Table 1 General characteristics of women (n=210)
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Characteristics Number Percentage
Age group (years)
<30 3 1.40
30-50 141 67.10
>50 66 31.40
Mean = 46.18, S.D.=8.937, Min =24, Max =65
Marital Status
Single 4 1.90
Married 185 88.10
Widowed/Divorced 21 10.00
Education
Not study 15 7.10
Primary school 166 79.00
Secondary school 23 11.00
Diploma 3 1.40
Graduate or higher 3 10.50
Occupation
No work, house work 22 10.40
Company general employee 1 0.50
Government service 4 1.90
Business 2 1.00
Merchant 18 8.60
Agriculture worker 163 77.60
Average family income (Baht/Month)
< 5,000 185 88.10
5,000 — 15,000 19 9.00
> 15,000 6 2.90
Mean =3,591.74, S.D.=5,698.212, Min = 0, Max = 50,000
Alcohol drinking
No 186 88.60
Yes 24 11.40
Receive breast cancer information
No 38 18.10
Yes 172 81.90
Receive from partner/family member
No 44 21.00
Yes 166 79.00
Receive from village health volunteers
No 68 32.40
Yes 142 67.60
Practice for BSE
No 128 61.00
Yes 82 39.00

Table 2 presents the percentages of patients with high,
medium and low knowledge about breast cancer, and
high, medium and low perceptions of its symptoms.
Knowledge factors including knowledge of breast
cancer, knowledge of breast cancer screening had mean

score with high level (X=2.18, S.D.=0.792), health
perception including risk perceive, severe perceive,
benefit perceive, problem perceive and cues to action of
breast self-examination had mean score with moderate
level (X=2.46, S.D.=0.499).
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Table 2 Level of knowledge and health perception

Knowledge and health Levels (%) Mean SD
perception factors High Moderate Low

1. Knowledge 41.90 34.30 23.80 2.18 0.792
- Knowledge of breast 28.10 51.90 20.00 1.91 0.691
cancer

- Knowledge for breast 61.00 19.00 20.00 241 0.803
cancer screening

2. Health perception 46.20 53.80 - 2.46 0.499
- Risk perceive 93.30 6.70 - 2.06 0.250
- Severity perceive 58.60 40.00 1.40 2.57 0.524
- Benefit perceive 83.30 16.70 - 2.83 0.373
- Barrier perceive 71.40 24.30 4.30 2.67 0.554
- Cues to action 38.60 60.50 1.00 2.37 0.504

Table 3 to investigate the associations of all factors and
breast cancer screening by breast self-examination. The
result showed that factor was association with breast
cancer screening by breast self-examination with
statistics significantly including; occupation (r=0.147,
p-value=0.034), Receive from partner/family member
(r=0.244, p-value<0.001), receive information from

village health volunteers (r=0.260, p-value<0.001) No
alcohol drinking (r=0.195, p-value=0.004), knowledge
for breast cancer screening (r=0.263, p-value<0.001),
benefit perceive (r=0.297, p-value<0.001) barrier
perceive (r=0.195, p-value=0.005) cues to action
(r=0.365, p-value<0.001), respectively.

Table 3 Association between characteristics of women knowledge, perceptions and breast cancer screening by breast

self-examination.

Breast self-examination

Variables
Correlation (r) p-value

Characteristics of women

- Age group 0.052 0.454

- Marital Status 0.019 0.789

- Education 0.107 0.122

- Occupation 0.147 0.034*

- Average family income -0.043 0.533

- Receive from partner/family member 0.244 0.000*

- Receive information from village health volunteers 0.260 0.000*

- No alcohol drinking 0.195 0.004*
Knowledge 0.208 0.002*

- Knowledge of breast cancer -0.052 0.457

- Knowledge for breast cancer screening 0.263 0.000*
Health perception 0.174 0.012*

- Risk perceive -0.021 0.764

- Severity perceive 0.016 0.818

- Benefit perceive 0.297 0.000*

- Barrier perceive 0.195 0.005*

- Cues to action 0.365 0.000*

Note: *p-value<.05

Table 4 the prediction model analyzed reported five
selected factors can predicted the breast cancer

screening by breast self-examination including;
confidence of breast self-examination (p-value<0.001),
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take information from village health volunteers (p-
value<0.001), take information from partner/family
member (P-value=0.002), no alcohol drinking (p-
value=0.001), benefit perceive (p-value=0.006),
respectively, overall selected factors accounted for
25.9% (R? =0.259) of the variance breast cancer

Poum, A. et al./J Health Sci Altern Med (2022), 191-196
2"d International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

screening. The prediction model follows as: Y = 1.078+
[0.248* Cues to action]+ [0.199* Receive information
from village health volunteers]+ [0.195* Receive
information from health partner]+ [0.259* No alcohol
drinking]+ [0.209* Benefit perceive].

Table 4 Factors predicting breast cancer screening by breast self-examination

Predicting factors B S.E. Beta t p-value

1. Cues to action 0.248 0.253 - -4.265 0.000
2. Receive information from village 0.199 0.063 0.256 3.957 0.000
health volunteers

3. Receive from partner/family member 0.195 0.065 0.191 3.066 0.002
4. No alcohol drinking 0.259 0.060 0.198 3.235 0.001
5. Benefit perceive 0.209 0.093 0.169 2.775 0.006
Constant 1.078 0.085 0.160 2471 0.014

Constant = 1.078, F = 14.267, P-value<0.001, R = 0.509, R?= 0.259

Discussion

The prediction model analyzed reported five
factors can have predicted the breast cancer screening
by breast self-examination, overall selected factors
accounted for 25.9% (R?=0.259) of the breast cancer
screening including; confidence of breast self-
examination, take information from village health
volunteer, take information from partner/family
member, no alcohol drinking, benefit perceive,
respectively. Confidence of breast self-examination is
women felling to practice breast self-examination by
themselves, and make sure to do this by step correctly.
When the women practice breast self-examination, they
have detected the abnormality on their breast area and
know the criteria of abnormality symptoms. Similarly,
the previous research found that women have the
confidence of breast self-examination, it was associated
the knowledge of breast cancer screening [15] and the
research from Holmberg [16] reported that 98.5% of
women who do not practice breast self-examination
every monthly because they don’t know the step of
breast self-examination, so they don’t have the
confidence of breast self-examination. Information
about the breast cancer and breast cancer screening was
associated with breast self-examination because the
mass media is the main factor to support all women
received the information of breast cancer, information
of breast cancer screening processing and the step
technique for breast self-examination. Thus, women
received the information about breast cancer from
variety sources, for example, television, radio,
newspaper, poster, family member/partner, health
workers, village health volunteers, conference meeting.
In additional, the information have many sources for
women to search the breast cancer data but the
information about breast cancer screening and breast
self-examination not enough [17]. Because women who
do not receive the breast cancer screening information,

maybe they don’t know the technique for breast self-
examination practicing. The research result showed that
women received information from village health
volunteer (67.60) and received information from
partner/family member (79%), respectively. In this
reason, the village health volunteers, family member or
partner are very necessary to provide and support
women to search the breast cancer information,
especially how to do the breast self-examination.
Because the village health volunteer is representing
from health worker who worked in community and
nearly all people in community. Moreover, village
health volunteers are the key person to provide the
knowledge and skill for breast self-examination
practicing. The women’ characteristic factor was
associated with breast self-examination every monthly.
Many research showed the evidence based to support
that the characteristic of women effecting to breast self-
examination with statistic significantly including no
alcohol drinking, similarly the research by AL-Naggar
[18]. Health perception about breast cancer symptoms is
important  factors, which influence help-seeking
behavior and breast self-examination practicing,
especially, the benefit perception. Other the benefit
perception reasons related to breast self-examination
practicing have been that women are scared of the
diagnosis and surgery, and having to wait for an
appointment [19]. Health perception towards seeking
help can also be important factors affecting breast self-
examination practicing. It has been found that women,
who breast self-examination, are more reluctant to
bother their GP, and they are more likely to express
explicit fears about the consequences of diagnosis and
treatment of the disease [20].

Conclusion
As a result, reported 5 factors affecting to breast
cancer screening for breast self-examination among
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women including; confidence of breast self-
examination, take information from village health
volunteers, take information from partner/family
member, no alcohol drinking, benefit perceive,
respectively. In order to, the researcher will be applied
all factor to create the breast-self-examination
motivation program for women practicing for every
monthly.
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Introduction

According to the World Health Organization
(WHO), the global population aged over 60 years will

ABSTRACT

Introduction: The deterioration of the immune system occurs with increasing age.
Additionally, impaired insulin secretion and decreased insulin sensitivity are associated
with aging. Type 2 diabetes mellitus is related to immune dysfunction that causes the
elderly with diabetes to have a higher risk of infection. Herbal-based treatments are one
of the therapeutic strategies for reducing blood glucose and also rejuvenating the
immune system to improve the quality of life of the elderly.

Objective: To investigate the immunomodulatory effect of two Thai herbal recipes in
streptozotocin (STZ)-induced diabetic aging mouse model. Recipe 1 consisted of M.
cochinchinensis, C. ternatea, and G. inodorum (1:1:1). Recipe 2 substituted C.
zeylanicum for G. inodorum.

Methods: Thirty-week-old male mice with diabetes induced by STZ were orally
administered with Thai herbal recipes at the doses of 250, 500, and 1,000 mg/kg for 28
days. Blood glucose monitoring was performed on days 7, 14, 21, and 28. After 28 days,
mice were sacrificed, spleen and thymus were weighed. The peripheral white blood cell
count and differential were measured.

Results: Treatment with both herbal recipes lowered blood sugar levels, however, the
body weight loss could not improve in diabetic aging mice. Relative thymus weight
seemed to increase in diabetic aging mice treated with a low dose of herbal recipe 1 and
a high dose of herbal recipe 2. Additionally, diabetic aging mice treated with a low dose
of herbal recipe 1 significantly increased relative spleen weight, whereas treatment with
herbal recipe 2 at low and middle doses tended to decrease relative spleen weight.
Treatment with both herbal recipes caused the diabetic aging mice to have a lower
peripheral monocyte count. Nonetheless, treatment with a high dose of herbal recipe 1
significantly increased peripheral white blood cell (WBC), lymphocyte, and basophil
counts.

Conclusion: This study demonstrated the immunomodulatory and hypoglycemic effects
of two Thai herbal recipes in diabetic aging mice. Interestingly, Thai herbal recipe 1
tended to be able to boost the immune system.

Keywords: Thai herbal recipes; Immunomodulatory; Aging; Immune system; Mice

increase from 12% to 22% between 2015 and 2050.
Importantly, more than 80% of the elderly are predicted
to live in low- and middle-income countries by 2050 [1].
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Aging is associated with an increase in molecular and
cellular damage, resulting in multiple system
dysfunctions of the body including the immune system.
Further, Type 2 diabetes mellitus (DM) is becoming one
of the most life-threatening problems in the elderly.
According to the latest estimates of the International
Diabetes Federation (IDF), the diabetic people aged 65-
99 years were estimated to be 123 million (around 18%
of prevalence rate) in 2017 and are expected to double
in 2045 [2]. Furthermore, the global population with
DM aged 20-79 years were estimated to be 536.6 million
(around 10.5% of prevalence rate) in 2021 [3]. Type 2
DM is linked to immune dysfunction that causes the
elderly with diabetes to have a higher risk of infection.
The immune system is a critical host defense system
against invading pathogens. Aging-related immune
changes have been investigated in several studies, and
the results indicated that there were both quantitative
and qualitative alterations of the immune system during
senescence [4-6]. A decrease in immune functions
causes the elderly to become more vulnerable to
infectious diseases and other age-related diseases such
as cancer and neurodegenerative diseases [5].
Therefore, preventing or boosting the immune system is
the proper way that can improve the quality of life for
the elderly. The previous studies have reported many
species of Thai herbs such as Momordica
cochinchinensis, Clitoria ternatea, and Cinnamomum
zeylanicum that demonstrated immune-enhancing
activity in both in vitro and in vivo studies [7-9].
Additionally, there are studies that have shown the
antidiabetic activity of M. cochinchinensis, C. ternatea,
Gymnema inodorum, and C. zeylanicum [10-13].
Nevertheless, there are no scientific reports about the
effect of the recipe using these herbs on the immune
system in diabetic animals. Thereby, we had invented an
herbal recipe with 3 types of plants consisting of M.
cochinchinensis, C. ternatea and C. zeylanicum that
have immune-enhancing and antidiabetic activities.
Since G. inodorum is a plant found mostly in northern
Thailand and has antidiabetic properties, thus, we were
interested in using it as a substitute for C. zeylanicum in
the herbal recipe. The aims of this are to investigate the
immunomodulatory effect of two Thai herbal recipes
(recipe 1 consisted of M. cochinchinensis, C. ternatea,
and G. inodorum at the ratio of 1:1:1, and recipe 2
substituted C. zeylanicum for G. inodorum.) in diabetic
models of male retired breeder mice.

Methodology

Preparation of the Thai herbal recipes

All plants were collected from Chiang Mai,
Thailand, and identified by Asst.Prof.Dr. Sunee
Chansakaow at Department of Pharmaceutical Science,
Faculty of Pharmacy, Chiang Mai University. Briefly,
dried aril of M. cochinchinensis was ground with corn
flour and Cab-O-Sil to obtain a homogeneous mixture.
Flowers of C. ternatea in distilled water were boiled for
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5 min. The extract was filtered, added with Cab-O-Sil,
and then evaporated to obtain the dry extract. The aerial
parts of G. inodorum in distilled water were boiled for 1
h. Next, the extract was filtered and repeated boiling two
times. Then, Cab-O-Sil was added, and the mixture was
evaporated to dry the extract. The dried stem bark of C.
zeylanicum was ground to be a fine powder.
Subsequently, two herbal recipes were prepared by
mixing the three plant extracts in a ratio of 1:1:1. The
first recipe consisted of M. cochinchinensis, C. ternatea,
and G. inodorum, while the second included
C. zeylanicum in place of G. inodorum.

Experimental animals and housing

ICR mice (30-week-old males weighing 40-60 g)
were obtained from the National Laboratory Animal
Center, Mahidol University, Salaya, Nakhon Pathom,
Thailand. The mice were housed in individually
ventilated cages, fed with a standard pellet diet and
water ad libitum. Experimental animals were conducted
according to the regulations of the Animal Ethics
Committee of the Faculty of Medicine, Chiang Mai
University, Thailand (21/2563).

Experimental design

Blood samples were collected from the tail vein by
snipping the tail tip to measure the blood glucose levels
at baseline by a glucometer. The mice fasted overnight
for 20 h before STZ administration, a single i.p.
injection of 80 mg/kg in 0.05 M citric acid buffer, pH
4.5, to induce diabetes [14]. Seven days following STZ
administration, blood collections from a tail vein were
performed before starting the administration of the test
substance. The male ICR mice were randomly divided
into eight groups (n = 5 per group). Group 1 (control
group) was treated with distilled water; Group 2
(reference group) was treated with metformin (400
mg/kg body weight); Groups 3-5 were orally gavaged
with herbal recipe 1 (250, 500, and 1,000 mg/kg body
weight, respectively); Groups 6-8 were treated with
herbal recipe 2 (250, 500, and 1,000 mg/kg body weight,
respectively). All mice were orally gavaged once daily
for 28 days. Blood glucose levels were measured at 60,
120, and 240 min after the first treatment. After that,
blood glucose monitoring was performed on days 7, 14,
21, and 28. Body weight was measured before and after
STZ injection and on days 7, 14, 21, and 28. After
sacrifice, blood samples were collected for WBC counts
and differential, and the spleens and the thymuses were
collected and weighed. Relative organ weights were
calculated as organ weight (mg)/body weight (g).

Results

Effect of Thai herbal recipes on blood glucose levels in
diabetic mice during 28 days of administration
Average blood glucose levels of all groups of mice
were in the range of 80 to 110 mg/dL before the STZ
injection. Seven days after the STZ injection, the
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average blood glucose levels of mice increased to a
range of 430 to 450 mg/dL. These results demonstrated
that a single injection of 80 mg/kg STZ caused the mice
to have higher blood glucose levels and develop
diabetes. There was no statistically significant
difference in blood glucose levels between groups
before and after the STZ injection. Seven days after
repeated-dose treatment, the diabetic control mice
showed an increasing trend in blood glucose levels,
while the blood sugar level of the metformin-treated
group tended to decrease but was not statistically
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different when compared to the diabetic control group.
Moreover, the reduction in blood sugar level after 7 days
of administration was also observed in all groups of
diabetic mice treated with herbal recipe 1 and the
diabetic mice treated with herbal recipe 2, however,
there was no significant difference when compared to
the diabetic control group. The effect of both herbal
recipes in lowering the blood sugar level was not dose-
dependent. Nevertheless, it was worthwhile noting
a progressive severity of diabetes observed after day 7
and caused some death in mice (table 1).

Table 1 Blood sugar levels after STZ injections and during administration of Thai herbal recipes. Data are represented as
mean + SEM (n=5 mice per group at the beginning and n=2-4 mice per group after day 7).

Treatment
Grou After STZ injection

P (mg/dL) 7 day 14 day 21 day 28 day

(mg/dL) (mg/dL) (mg/dL) (mg/dL)
Control 447.2063.85 468.00+72.58 481.40£79.30 503.3380.27 578.50+21.50
Met (400) 441.40458.34 381.50+65.99 481.33+90.11 486.67+47.35 515.00+85.00
R1 (250) 444.40£50.70 383.75£76.60 408.67+34.37 373.50£4.49 425.00+4.00
R1 (500) 432.4054.91 407.80+62.38 336.60+61.31 425.00£58.53 467.5046.72
R1 (1,000) 448.40+31.53 425.00455.35 448.33+45.06 478.00£47.06 551.33+20.25
R2 (250) 426.20£50.10 349.40455.02 400.25+112.93 522.00+31.77 548.00+23.00
R2 (500) 432.6054.62 434.50+35.50 387.00+58.65 543.33+25.62 442.00£79.10
R2 (1,000) 430.20458.48 381.00+60.58 373.75£62.75 356.33+79.44 478.50+4.50

Table 2 Blood sugar levels at different time points after single-dose administration of Thai herbal recipes. Data are

represented as mean + SEM (n=5 mice per group).

Blood glucose level (mg/dL)

Group
0 min 60 min 120 min 240 min

Control 447.20+63.85 488.00+51.72 496.60+ 5.14 485.00+58.86
Met (400) 441.40+58.34 424.00+55.66 384.60+66.75 327.60+87.24
R1 (250) 444.40+50.70 441.80+52.22 438.00+27.32 354.60+57.65
R1 (500) 432.40+54.91 435.00+47.07 437.80+52.12 373.60+68.40
R1 (1,000) 448.40+31.53 462.80+23.20 457.20+23.12 407.00+25.38
R2 (250) 426.20+50.10 476.40+24.63 422.00+36.65 376.60+38.98
R2 (500) 432.60+54.62 455.60+29.42 416.40+27.53 411.40+11.16
R2 (1,000) 430.20+£58.48 424.60+87.18 395.80+93.15 371.00+82.82
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Effect of Thai herbal recipes on blood glucose levels in
diabetic mice after single-dose administration

As demonstrated in table 2, the diabetic control
group had increased blood sugar levels at 60 and 120
minutes after distilled water administration and slightly
decreased at 240 minutes, whereas the metformin-
treated group showed a decrease in blood sugar level
after 60 to 240 minutes of administration. The blood
sugar levels of the diabetic mice treated with herbal
recipe 1 and recipe 2 tended to reduce obviously at 240
minutes after administration. Nonetheless, there was no
statistically significant difference among groups at any
time point.
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Effect of Thai herbal recipes on body weight in diabetic
mice

The average body weights of mice before the STZ
injection were in the range of 49 to 52 g and decreased
to 41 to 45 g within 7 days after the STZ injection
(table 3). These results indicated that a single injection
of 80 mg/kg STZ resulted in the loss of body weight in
mice. In the diabetic control mice, the body weight was
inclined to reduce throughout the study. The body
weight of the metformin-treated mice was steady during
metformin administration. The same manner was
observed in the groups that received herbal recipe 1
(1,000 mg/kg) and recipe 2 (500 mg/kg). However, there
was no statistically significant difference in body
weights among groups at any time point.

Table 3 Body weights after STZ injections and during administration of Thai herbal recipes. Data are indicated as mean
+ SEM (n=5 mice per group at the beginning and n=2-4 mice per group after day 7).

Body weight (g)
Group
After STZ injection 7t day 14™ day 21t day 28™ day
Control 41.60+1.72 40.00+1.55 38.80+1.02 37.00+0.58 37.33x2.91
Met (400) 42.40+2.23 41.00£1.00 42.67+£2.67 42.67£1.76 42.00£2.00
R1 (250) 42.40+1.17 39.00+1.00 39.00+1.29 37.33+1.76 37.33+1.76
R1 (500) 44.40+2.79 39.60+1.47 41.60+1.72 40.00+3.74 41.50+2.06
R1 (1,000) 43.20+1.50 40.00+3.90 40.50+2.63 41.33+2.40 42.00+4.16
R2 (250) 44.40%2.64 37.20£2.58 38.00+1.41 38.50+1.50 38.00£2.00
R2 (500) 42.80+1.36 40.50+4.11 42.00£2.00 42.67+2.91 42.00+3.06
R2 (1,000) 41.00+1.91 36.00£1.63 35.00+1.73 33.00+2.65 34.00£2.31

Effect of Thai herbal recipes on relative thymus weight
in diabetic mice

After 28 days of treatment, the relative thymus
weights of the diabetic mice treated with herbal recipe 1
at the dose of 250 mg/kg and herbal recipe 2 at the dose
of 1,000 mg/kg tended to be increased, whereas the
treatment with herbal recipe 1 at the doses of 500 and

1,000 mg/kg was similar to that of the control group. A
slight decrease in relative thymus weights was found in
diabetic mice treated with metformin and in diabetic
mice treated with herbal recipe 2 at the doses of 250 and
500 mg/kg as shown in figure 1. Nevertheless, there was
no significant difference in relative thymus weights
among groups.
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Figure 1 Relative thymus weight of diabetic mice after the administration of Thai herbal recipes for 28 days. Bar graph

showed mean £ SEM (n=2-4 mice per group).

Effect of Thai herbal recipes on relative spleen weight
in diabetic mice

A significant increase in the relative spleen weight
was found in the group of diabetic mice treated with
herbal recipe 1 at the dose of 250 mg/kg when compared
with the diabetic control mice. Other groups consisted
of diabetic mice treated with metformin, herbal recipe 1
at the doses of 500 and 1,000 mg/kg, and herbal

9,00 - *
8.00 T
7.00 T
6.00 1

Flm - %
4.00
3.00

Relative spleen weight

recipe 2 at the dose of 1,000 mg/kg tended to be
increased in relative spleen weights but not statistically
different when compared to the diabetic control group.
The relative spleen weight in groups that received herbal
recipe 2 at the doses of 250 and 500 mg/kg was
decreased without statistically significant difference
when compared to the diabetic control mice as
demonstrated in figure 2.

;.: “H[

2.00
1.00
Control ~ Met (400) RI1(250) R1(500) RI1(L,000) R2(250) R2(500) R2(1,000)

Groups

Figure 2 Relative spleen weight of diabetic mice after the administration of Thai herbal recipes for 28 days. Bar graph

showed mean = SEM (n=2-4 mice per group). *p < 0.05 vs. the control group.

Effect of Thai herbal recipes on peripheral WBC and
their differentials parameter profiles in diabetic mice
The WBC count and differential in the diabetic
mice are demonstrated in table 4. The treatment with
herbal recipe 1 at the dose of 1,000 mg/kg significantly

increased in total WBC counts and the total number of
lymphocytes and basophils in peripheral blood when
compared with the diabetic control group. A significant
decrease in the total number of monocytes was observed
in diabetic mice treated with metformin, herbal recipe 1
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at the doses of 250 and 500 mg/kg and herbal recipe 2 at
the dose of 1,000 mg/kg when compared with the
diabetic control mice. The total number of neutrophils
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and eosinophils in diabetic mice treated with metformin
and both herbal recipes were similar to the diabetic
control mice.

Table 4 Peripheral WBC and their differentials parameter profiles of diabetic mice after the administration of Thai herbal
recipes for 28 days. Data are displayed as mean = SEM (n=2-4 mice per group). *p < 0.05 vs. the control group.

Group W?C Neutgophil Lymp3hocyte Mon3ocyte Eosir;ophil Basc3>phil

(x103/uL) (x10%/uL) (x103/uL) (x103/uL) (x10%/uL) (x10%/uL)

Control 2.65+0.55 1.28+0.47 0.92+0.03 0.40+0.11 0.05+0.03 0.00

Met (400) 2.04+0.93 1.64+0.97 1.00+0.39 0.18+0.07* 0.06+0.06 0.00

R1 (250) 3.08+£0.45 1.27+0.51 1.62+0.38 0.12+0.05* 0.07+0.02 0.00

R1 (500) 2.47+0.69 1.59+0.47 0.65+0.19 0.18+0.06* 0.07+0.03 0.00

R1 (1,000) 6.61+2.07* 2.39+0.69 3.66+2.90* 0.46+0.08 0.09+0.07 0.02+0.02*

R2 (250) 2.97+0.92 1.48+0.70 1.15+0.12 0.24+0.03 0.10+0.07 0.00

R2 (500) 3.79+0.50 2.36+0.80 1.15+0.24 0.24+0.09 0.05+0.03 0.00

R2 (1,000) 2.07£0.72 0.68+0.13 1.32+0.70 0.05+0.01* 0.02+0.01 0.00

Discussion G. inodorum. The present study was undertaken to

Nowadays, the number of elderly people around the
world is increasing [1]. Thus, the incidence of various
diseases in the elderly has increased as well. Type 2 DM
is one of those that has a high rate of disease in the
elderly [2]. Both aging and the incidence of Type 2 DM
cause progressive degeneration of various systems in the
body of the elderly including the immune system.
Therefore, it is important to prevent the deterioration of
the immune system that occurs in the elderly. It has been
confirmed that several herbs comprising M.
cochinchinensis, C. ternatea, and C. zeylanicum have
immune-enhancing effects [7-9]. Previous
phytochemical studies reported the presence of
carotenoids, especially lycopene and B-carotene in M.
Cochinchinensis arils extract which these carotenoids
have been confirmed to have immune-enhancing and
antidiabetic properties [15-19]. Moreover, both
immune-enhancing and antidiabetic activities of
anthocyanins, especially ternatins, isolated from C.
Ternatea flowers have been shown previously [20-22].
Triterpene saponins and pregnane glycosides purified
from G. Inodorum aerial parts demonstrated antidiabetic
activity, however, their immune-enhancing activity has
not yet been reported [23,24]. In addition, there are
reports about immunomodulatory and antidiabetic
activities of proanthocyanidin and cinnamtannin Bl
obtained from C. zeylanicum stem barks [25-28]. In
addition, two Thai herbal recipes with these plants have
been invented. The first herbal recipe consisted of M.
cochinchinensis, C. ternatea, and G. inodorum while the
second herbal recipe contains C. zeylanicum instead of

evaluate the immunomodulatory effect of these two
Thai herbal recipes in diabetic models of male retired
breeder mice. Antidiabetic and immunological
parameters were observed in this study.

STZ, a compound derived from Streptomyces
achromogenes, is clinically used for pancreatic B cell
carcinoma treatment. Because this compound targets
and damages pancreatic [ cells, thereby causing
subsequent hypoinsulinemia and hyperglycemia [29]. A
previous study has reported that a single i.p. injection of
STZ at the dose of 100 mg/kg in 8-week-old male ICR
mice produced slowly progressive non-insulin-
dependent diabetes mellitus (NIDDM) which increased
non-fasting serum glucose levels over a 12-week study
period [30]. Metformin is one of the oral
antihyperglycemic agents used for the treatment of Type
2 DM. The general mechanisms of actions of metformin
are the suppression of hepatic glucose production, the
enhancement of glucose uptake, and the improvement of
insulin sensitivity in peripheral tissues [31]. In the
present study, male retired breeder mice were induced
to develop diabetes by injecting 80 mg/kg STZ (i.p.) and
metformin at the dose of 400 mg/kg was used as a
reference drug in the diabetic positive control group.

A rise in blood glucose levels over 400 mg/dL was
found in male retired breeder mice within 7 days after
the STZ injection. Previous research has indicated that
mouse strains with fasting blood glucose levels greater
than 250 mg/dL showed common signs and symptoms
of diabetes such as polyuria and polydipsia [32]. These
diabetic symptoms were also observed in the present
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study. After a single administration of metformin, the
diabetic mice had a decrease in blood glucose level at 60
minutes after administration. It seemed that treatment
with both herbal recipes could decrease blood sugar
levels at 240 minutes after a single administration.

Moreover, treatment with metformin and herbal
recipes showed the hypoglycemic effects in diabetic
mice after repeated administration for 7 days. When
comparing between the doses of herbal recipes, the low
dose of both herbal recipes tended to be the most
effective at lowering blood glucose levels. The
hypoglycemic effect of these herbs is composed in the
recipes confirmed in many studies [10-13].
Nevertheless, mice deaths occurred in all groups and the
living diabetic mice had higher blood sugar levels after
the 7 day of treatment, possibly as a result of higher
mortality rates at older ages associated with the
development of diabetes was severe in older mice.
Therefore, the hypoglycemic effects of herbal recipes
were dose independent.

Next, we examined the effect of two Thai herbal
recipes on immunological parameters. The thymus is a
primary lymphoid organ of the immune system where
the process of T cell development is taking place. The
reduction of functions and thymic atrophy occur with
age [33]. Our study reported that the relative thymus
weight appeared to increase in the diabetic mice treated
with a low dose of herbal recipe 1 and a high dose of
herbal recipe 2. The spleen is one of the secondary
lymphoid organs of the immune system. One of the
spleen's functions is involved in the initiation of innate
and adaptive immune responses in which antigen-
presenting cells (APCs) process antigens and present
them to T lymphocytes [34]. Our study showed that the
relative spleen weight was significantly increased in the
diabetic mice treated with a low dose of herbal recipe 1.
Meanwhile, the diabetic mice treated with herbal recipe
2 at low and middle doses seemed to decrease their
relative spleen weight. The results obtained from this
study demonstrated that the low dose of herbal recipe 1
and the high dose of herbal recipe 2 tended to increase
the relative organs weight of thymus and spleen.

WBCs circulate in the circulatory system and
function in both innate and adaptive immune responses.
All  granulocytes (neutrophils, eosinophils, and
basophils), monocytes, and macrophages are a part of
the innate immune system. Meanwhile, a vital
component of the adaptive immune system is
lymphocytes [35]. The present study showed that the
diabetic mice treated with a high dose of herbal recipe 1
had a significant increase in total WBC, lymphocytes,
and basophil counts. In addition, a significant decrease
in the monocyte count was observed in the diabetic mice
treated with metformin, herbal recipe 1 at low and
middle doses, and herbal recipe 2 at high dose.
However, a previous study demonstrated that alloxan-
induced diabetic rats treated with the extract of C.
ternatea, the component of both herbal recipes, showed
a significant increase in the total number of WBCs and
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lymphocytes, whereas a total number of monocytes and
eosinophils exhibited a significant decrease [8].
Additionally, treatment with the C. zeylanicum extract,
the component of herbal recipe 2, significantly
increased the total number of WBCs in alloxan-induced
diabetic rats [36]. The effect of herbal recipes on
peripheral WBC and their differentials parameter
profiles seemed to be dose independent.

Conclusion

In summary, our study shows the hypoglycemic
and immunomodulatory effects of two Thai herbal
recipes in diabetic aging mice. Although treatment with
herbal recipes and metformin was found to reduce blood
glucose levels, it could not improve body weight loss in
diabetic aging mice. Treatment with herbal recipes in
diabetic aging mice also caused a decrease in peripheral
monocyte count. Diabetic aging mice treated with
herbal recipe 1 at 250 mg/kg dose had a significant
increase in relative spleen weight, whereas 1,000 mg/kg
dose of herbal recipe 1 treatment significantly increased
peripheral WBC, lymphocyte, and basophil counts. In
addition, diabetic aging mice treated with herbal recipe
2 at 250 and 500 mg/kg seemed to decrease relative
spleen weight, whereas 1,000 g/kg dose of herbal recipe
2 treated group tended to increase relative thymus
weight. Altogether, herbal recipes 1 seemed to have an
immune- boosting effect when administered to diabetic
aging mice.
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Introduction

ABSTRACT

Introduction: The incidence of the yellow leaf curl disease of pepper is an important
and serious threat for the production of pepper in Thailand. The disease is caused by
whitefly-transmitted begomoviruses which can lead to severe economic losses of the
crop.

Objective: To determine and describe the complete sequences of begomovirus
important species isolated from field infected pepper plants

Methods: In this study, six diseased samples of the Capsicum anuum plants (showing
yellow mosaic and leaf curling symptom) were collected from outbreak areas during a
survey in 2016 — 2019 and used to extract total DNA. The full-length viral genomes were
amplified by rolling circle amplification technology (RCA), cloned and sequenced bi-
directionally. The generated sequences were then assembled and characterized including
their phylogenetic relationships with other selected begomoviruses.

Results: The sequences of the DNA-A genome from all six isolates showed the highest
identity (97%) with the isolates of Pepper yellow leaf curl Thailand virus
(PepYLCTHV). For the DNA-B component, it showed the closest cluster with those of
PepYLCTHYV (90% similarity).

Conclusion: Based on the literature review and current evidence, this is the report
confirming the presence of the PepYLCTHYV bipartite begomovirus from Thailand.

Keywords: Capsicum; Begomovirus; RCA; Pepper yellow leaf curl

neuralgia, diabetic neuropathy, fibromyalgia, and back

Chili peppers belong to the genus Capsicum of the
Solanaceae family native in Central and South America
presently dominating the world’s hot spice trade [1-2].
Flesh of Capsicum can be used in the
pharmaceutical/medicinal aspect all over the world.
Capsicum has been used orally for upset stomach,
toothache, poor circulation, fever, hyperlipidemia, and
heart disease prevention [3]. Besides, its use has also
been reported for relief of muscle spasms topically to
treat pain associated with osteoarthritis, shingles,
rheumatoid arthritis, post-herpetic neuralgia, trigeminal

pain [4-5]. Capsicum is rich in vitamin A, vitamin B
complex, vitamin E and vitamin C. These vitamins and
various antioxidants are active and set against the free
radicals [6]. Pungency (hotness) of the Capsicum is due
to the presence of capsaicin which is an active
component of peppers producing an intense burning
sensation when it comes into contact with the skin, eyes,
or mucous membranes and which gives peppers their
burning taste [7]. Capsaicin is the main constituent of
capsaicinoid in Capsicum, followed by
dihydrocapsaicin, nordihydrocapsaicin,
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homodihydrocapsaicin, homocapsaicin and minerals
levels which are beneficial to health [8-9]. Capsicum is
susceptible to various pests and diseases including
begomoviruses resulting in yield loss and becomes the
most significant problem in the main production area
[10]. Reduction of planting area has been observed
every year due to cost of management and disease
problems [11]. The begomovirus, a member of the
family Geminiviridae, has been frequently reported
causing disease in many vegetable crops, ornamental
plant and weed species worldwide in terms of incidence
and yield losses [12]. Depending on the genera, the viral
genome comprises either a single DNA-A genome
(monopartite) or containing DNA-A and DNA-B
(bipartite) components [13]. The symptom of
begomoviruses-infected plants is yellow mosaic, leaf
curling, puckering and malformation. In severe
scenarios, the yield loss of the infected plants could be
up to 100 percent [14-16]. In Thailand, the highest
incidence of disease caused by begomoirus in pepper
was observed in the central part followed by the north
and the northeastern range up to 90-100 percent [17].
The aim of this research was to investigate the molecular
characterization and phylogenetic relationships of
begomovirus infecting peppers in major production
fields of the northeastern and central regions of
Thailand. The updated information regarding the
diversity of begomoviruses obtained from this study is
expected to be useful for planning appropriate strategies
in viral disease control.

Methodology

Plant materials and DNA extraction

Six infected pepper leaf samples were collected
from fields in Ratchaburi, Kanchanaburi and Khon
Kaen. Total genomic DNA was prepared from the
diseased leaf samples using a procedure described by
Dellaporta [18].

RCA and cloning of full-length PepYLCV segmented
DNA-A and DNA-B

Full-length begomovirus genomes (DNA-A and
DNA-B) were amplified from the extracted DNA using
rolling circle amplification (RCA) based TempliPhi™
DNA amplification kit (GE Healthcare, USA) as
instructed by the manufacturer’s protocol. The reaction
was undertaken by transferring 0.5 pl (10-20 ng) of
template DNA to a 5 pl sample buffer. The amplification
reaction used was denaturation at 95°C of template
DNA for 3 minutes, and then cooled down to room
temperature or 4°C. To this mixture, 5 pl of reaction
buffer and 0.2 pl of enzyme mix were added, and the
reaction was run for 4-18 hours at 30°C. The reaction
was then terminated by incubating the mixture at 65°C
for 10 minutes, and then cooled down to 4°C. The
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product of the TempliPhi reaction was monomerized by
restriction digestion with BamHI, EcoRlI, Hindlll, Pstl,
Sall and Xbal (Thermo Fisher Scientific, USA) for
DNA-A and DNA-B. Digested products were resolved
on 1% agarose gel electrophoresis and the bands with
the size of ~2.8 kbp were purified using GeneJET gel
extraction kit (Thermo Fisher Scientific, USA). The
components were cloned into the respective site of the
pUC19 vector to produce the recombinant plasmids.

Sequencing and bioinformatic analysis

Monomeric full-length clones were purified using
GeneJET Plasmid Miniprep Kit (Thermo Fisher
Scientific, USA) using the manufacturer’s protocol. The
DNA samples were then sent to the 1st BASE
Laboratories (Malaysia) for DNA sequencing. The
recombinant clone was bidirectionally sequenced using
M13 primers (M13 Forward-
GTTTTCCCAGTCACGAC; M13 Reverse-
CAGGAAACAGCTATGAC). Primer walking
technique using the newly generated sequences (AV 5’-
CCATCTGCAGGCCCACAT-3’; AC 5’-
AATACTGCAGGCTT-3’ for segment DNA-A and 10-
IF 5>-GGGACCAATTGGCAATTGCC-3’; 10-1R 5’-
ACGGTTGCCAATCCTCCTCCC-3’ for DNA-B) was
also carried out to complete the gap of the begomovirus
genomes. The DNA sequence data of each isolate were
manually assembled and edited using the SegMan
program (Lasergene, USA). Multiple sequence
alignments were then aligned with these closely related
begomovirus DNA sequences and phylogenetic trees
were generated by MEGA software version X with
1,000 bootstrap replications [19].

Results
Genome amplification and cloning of circular DNAs
The complete genome of PepYLCTHYV isolate was
amplified from the infected pepper leaves samples as
circular DNA. Restriction of RCA amplicons with Pstl
(DNA-A) and BamHI (DNA-B) generated a DNA
fragment of ~2.8 kb product by cleaving the sequence at
one position. These restricted fragments were then
cloned into PUC-19 vectors. In contrast, there were two
restricted DNA fragments when using EcoRI, Hindlll,
Sall and Xbal indicating multi-recognition sites (data
not shown). Seven full-length amplicons were then
cloned and sequenced. Based on the Blast analysis the
DNA sequences showed highest similarity with
PepYLCTHV segment DNA-A (97% similarity) and
with PepYLCTHV segment DNA-B (90% similarity).
The DNA sequences obtained were designated as
PepYLCTHV-KKNG601, PepYLCTHV-KKNG603,
PepYLCTHV-KKN604, PepYLCTHV-KRI155,
PepYLCTHV-KRI157, PepYLCTHV-RBI-24, DNA-A
isolates and PepYLCTHV-KKN601 DNA-B isolate
(table 1).
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Table 1 List of begomovirus complete sequences used for phylogenetic analysis

Begomc_)Vlrus species Host Location Abbreviation Type Reference GenBank
(isolate) length Accession no.
Lo Solanum .
Eggplant golden mosaic virus Thailand EGMV DNA-A 2742 KU569586
melongena
Pepper golden mosaic virus Cucumis sativus Mexico PepGMV DNA-B 2597 MNO013411
Pepper huasteco yellow vein virus Capsicum annuum Mexico PHYVV DNA-B 2582 LN848927
Pepper huasteco yellow vein virus Capsicum annuum Mexico PHYVV DNA-B 2596 MG582069
Pepper leaf curl virus Capsicum annuum  Malaysia: Klang PepLCV DNA-A 2739 AF414287
Pepper leaf curl virus Capsicum annuum Thailand PepLCV DNA-A 2744 NC000882
P-epper yellow leaf curl Indonesia Pse?uderanthemum Indonesia PepYLCIV DNA-B 2739 MN094865
virus reticulatum
Pepper yellow leaf curl Thailand . .
virus Capsicum annuum Thailand PepYLCTHV DNA-A 2742 KT322143
P Ilow leaf curl Thail . .
vi?‘EFs)er yellow leaf curl Thailand Capsicum annuum Thailand PepYLCTHV DNA-A 2742 KT322146
\F/)ierzser yellow leatf curl Thailand e i annuum Thailand PepYLCTHV ~ DNA-B 2732 MK946435
P llow leaf curl Thail . .
vi?‘EFs)er yellow leaf curl Thailand Capsicum annuum Thailand PepYLCTHV DNA-A 2742 MK946436
\F/)ierzser yellow leaf curl Thailand .\ i1 im annuum Thailand PepYLCTHV ~ DNA-A 2742 NC028989
P Ilow leaf curl Thail . . Thailand:
epper yellow leaf curl Thailand o Gec. tabaci ailand: PepYLCTHV ~ DNA-B 2732 NC040186
virus Suphanburi
Pepper yellow leaf curl Thailand . .
virus Capsicum annuum Thailand PepYLCTHV DNA-B 2731 KX885224
P llow leaf curl Thail . .
vierzzer yellow leaf curl Thailand Capsicum annuum Thailand PepYLCTHV DNA-B 2730 KX885225
Pepper yellow leaf curl Thatland g i tabaci Thailand: PepYLCTHV ~ DNA-A 2742 KX943290
virus Suphanburi
Tomato yellow leaf curl Solanum Viet Nam TYLCKaV DNA-B 2740 DQ169055
Kanchanaburi virus lycopersicum
Tomato yellovy Igaf curl Solanum_ Thailand: . TYLCKaV DNA-B 2752 NC005811
Kanchanaburi virus lycopersicum Kanchanaburi
T_omato yellow leaf curl Thailand Solanum_ Thailand TYLCThY DNA-B 2737 NCO00870
virus lycopersicum
Begomovirus identified in This study
P_epper yellow leaf curl Thailand Capsicum annuum Khon_Kaen- PepYLCTHY DNA-A 2733 MW715819
virus Thailand
P_epper yellow leaf curl Thailand Capsicum annuum Khon _Kaen - PepYLCTHY DNA-B 2745 MW715820
virus Thailand
P_epper yellow leaf curl Thailand Capsicum annuum Khon_Kaen- PepYLCTHY DNA-A 2733 MW715821
virus Thailand
P.epper yellow leaf curl Thailand Capsicum annuum Khon .Kaen - PepYLCTHV DNA-A 2733 MW715822
virus Thailand
P.epper yellow leaf curl Thailand Capsicum annuum Ratchaburl— PepYLCTHV DNA-A 2742 MW715823
virus Thailand
P-epper yellow leaf curl Thailand Capsicum annuum Kanchzf\naburl— PepYLCTHV DNA-A 2742 MW715824
virus Thailand
P_epper yellow leaf curl Thailand Capsicum annuum Kancha_tnaburl- PepYLCTHV DNA-A 2742 MW715825
virus Thailand
Out group
Chili vainal mottle virus NCO005778
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Diversity and phylogenetic analysis

The generated nucleotide sequences were used for
genetic diversity and phylogenetic relationship analysis
with the sequences of selected begomoviruses by using
MEGA X software. As shown in figure 1, a
phylogenetic analysis of DNA-A was constructed, and
it revealed that all DNA sequences obtained from this
study were grouped with PepYLCTHYV two sub-clades
comprising the isolates identified in this study. The
isolates of DNA-A from PepYLCTHV-KKNG601,
PepYLCTHV-KKN603 and PepYLCTHV-KKN604
grouped in a well-supported clade (bootstrap 100%).
The other 3 isolates PepYLCTHV- RBI24,
PepYLCTHV- KRI155 and PepYLCTHV- KRI157
were placed in the different clade containing EGMV
isolate TH12WE12 (KU569586), PepYLCTHYV isolate
BRM103, WF-SPN-Pep2015 and SPN-PG1
(MK946436, KX943290 and KT322143). Within the
DNA-B clade, the isolates PepYLCTHV-KKN601
identified in this study grouped with a clade comprising
PepYLCTHYV isolate BRM103 (MK946435), KON-
KG5B (KX885224), WF-SPN-Pep2015 (NC040186)
and TMK-KR8B (KX885225) in a well-supported clade
(bootstrap 100%) and distance from Pepper yellow leaf
curl Indonesia virus (PepYLCIV, MN094865) reported
from Indonesia (figure 2).

100 _[ PepYLCTHV WF-SPN-Pep2015 KX943290

PepYLCTHV SPN-PG1 KT322143

g9 {PepYLCTHV RBI24 MW715823 |
100
83

PepYLCTHV KRI155 MW715824 ]

[PepYLCTHY KRI157 MW715825 |

L{ PepYLCTHV KON-KG5 NC028989

(=]

100 6 PepYLCTHV TMK KR8 KT322146

- EGMV TH12WE 12 KU569586

— PepYLCTHV BRM103 MK946436

87 PepYLCTHV KKN601 MW715819 ]

100 PepYLCTHV KKN603 MW7 15821 ]

PepYLCTHV KKN604 MW7 15822 ]
ﬁ(__ PepLCV NC000882
PepLCV Malaysia AF414287

ChiVMV NC 005778

Figure 1 Phylogenetic trees constructed from aligned
complete nucleotide sequences of PepYLCTHV DNA-
A obtained from this study (red boxes) with other
begomoviruses using the neighbor-joining algorithm.
A bootstrap analysis with 1000 replicates was
performed and the bootstrap percent values are
numbered along branches
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PepYLCTHV BRM103 MK946435

PepYLCTHV KON-KGS5B KX885224
PepYLCTHV WF-SPN-Pep2015 NC040186
PepYLCTHV TMK-KR8B KX885225
TYLCKaV DQ169055

TYLCKaV NC005811

TYLCThV NC000870

PepYLCIV MN094865

PepGMV Colima MN0O13411
PHYVV CL-M42-2016 MG582069
100
100 PHYVV MAU31W2009 LN848927

ChiVMV NC 005778 7] outgroup

Figure 2 Phylogenetic trees constructed from aligned
complete nucleotide sequences of PepYLCTHV DNA-
A obtained from this study (red boxes) with other
begomoviruses using the neighbor-joining algorithm.
A bootstrap analysis with 1000 replicates was
performed and the bootstrap percent values are
numbered along branches

Discussion

Begomoviruses can infect a wide range of
cultivated crops and huge economic losses worldwide
[20-21]. The epidemiological surveys of viral disease in
pepper major production areas in Thailand from recent
studies demonstrate that the evidence of begomovirus
on various varieties of pepper has gradually been
increased consistently throughout the country after the
first report in 2018 [17,22]. In this study, full genome
sequences of DNA-A and DNA-B were amplified from
field infected pepper samples. Based on sequence
analyses, begomovirus isolates obtained from this study
showed genome-wide pairwise identities above the 91%
taxonomic threshold for inclusion in the same species
[23]. This information concluded that the virus
identified from this study is PepYLCTHV bipartite
begomovirus and all isolates were suggested to originate
from Thailand.

Conclusion

This information concluded that the virus
identified from this study is PepYLCTHV bipartite
begomovirus and all isolates were suggested to originate
from Thailand. The generated information was obtained
from full-length genome amplification of DNA-A and
DNA-B from field surveyed samples. This information
regarding the knowledge of the distribution and
diversity of interesting relationships between the genus
Begomovirus in different locations is very crucial for
developing and deploying suitable resistant cultivars for
pepper crop and strategies for the development of
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effective integrated disease management against
viruses.
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ABSTRACT

Objective: To investigate the clinical research plan of the therapy of strengthening
spleen and nourishing kidney massage in the treatment of children with global
developmental delay (GDD).

Methods: A total of 60 children with GDD were randomly divided into the treatment
group and the control group, 30 children of each group. Both groups of children accepted
routine rehabilitation and the children were treated with Strengthening Spleen and
Nourishing Kidney Massage in the treatment group plus the above treatment. The total
course of two groups was 12 weeks. Before and after the treatment, children in both
groups were evaluated with the Gesell Development Scale (GDS), Gross Motor
Function Measure-88 (GMFM-88) and Infant-Junior Middle School Students Social life
Abilities Scale (S-M scale). And the safety of the treatment was evaluated.
Conclusion: Pediatric Massage, as a non-pharmaceutical therapy, provides a new idea
for the treatment of GDD.

Keywords: strengthening spleen and nourishing kidney; massage therapy; global
developmental delay;

Introduction

K, HOHI G SR S LI REAE YR ST b AN ]

G A & B IR 2% (global developmental delay,
GDD)EfeE R E T LA 2 A 2 ML R
bR/ HLRE LU R IR, R KR RL K 3B Bl R R 41 B)
fE. WAL B S ERRZIE. A ARk 2 K LUK
H AR 1G5 ANk [1]. GDD S 2% ) LI 4] —Ff
LR Y S R G W [2], BT R
VEVELW, RIHERLE 3% A4 [3]. BHELAE 5 5L
Jor R B IR, EUNG R AT N R A,
HOZ I TR RB LI AR T L, S O R R,
Hu] FEA IR [4].

GDD fErh B I L A4, (HARSE Hoim IR
KU, ZPIR VR TR AR < HER BRIE”
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T K2 AR, G W IE 59200 1 & A4E R i % U
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H, B LU RBIE 5 %

Methodology
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2 55<DQ<75 NEIE K FIRLE, 40<DQ<54 N
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2.3 T EEHHIE 7 bR e

S CEHWREJLRE) © (FREJLRE)
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JEMRRUE, DQ = (KRB TR /EFRF ) %100,
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iRS%, 25~39 AHEIREE, <25 N HEIRE[5].
PELH )L B TR T R R 3 T Gesell & & & 2170
Wi, DL DQ $g S KPR IT R .

4.2 KB eI =R (GMFM-88)

MBI el &4 (GMFM-88) ®4& 88
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E 5 AN, Hob A 4EPF e RIEME, B 48
PEE AL, CHERCIE TR T, DYEEEVEEN, E
PP EBEAAR [6]. PIALE LA B T HEIT S
PR AR e B E B ERR L 7, LAAAN X5
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HLKIZ BN DI RE i
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WA 6 N FIRTRE DI, BAGHNT 406, 183,
Mk, 28 fE. SIEKIE SR BAERE T, LA
TE R 70 T 8 O SEBR AT R R RO AR UE 2, ik AR
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4.4 ANk
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5. J7RCN L B0 B ke

5.1 97 RPN bt
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5.2 % VEPHA bR UE

14 2 Za, TR 5 2 2% 2 iR
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N, ACERS AT 4R ERHETT 5 4 G 2 RIS RSN
1E¥RTT
6. &1l ik

Bl A Excel N EHEE, KM SPSS19.0
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B TORHEE DU B bn it 25 (x2S) FRR. K
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Discussion
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A R KB IR, MO R R 2
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M DR, B TE 2 0, Sk ik S BE % ik
iR, SeERMEIEE [12]. JFH, Aanl
VYTt B 80 A Y I T s 1 B A, A e e i k 1
GRS I IR . (R E R A R . s %
PESBR . el K REE s aE I EH [13,14].
IR BRI E . B AN R <ML
Erlke TR, Br e/ JLHEE R dExT T R
AL, M, XA, AR RZA, =
e, EPURNLA. /NS AR, #ek s T
+, "wWEAN, WAL HCUAS. R, G
Mg, e @iz aF . B4, X
P K. BAEKZAR, mok, Fiadds, 54K
KAAK. thEFLeEMRHE DD BILWAEKKR,
AN EONERNE, S AR, RS T
e, SEREBIJLES. BHE NN E
Jeo M52 WIRS A L RE AR IR 1 X VE T
TEIERE b, 7 KM NG T 0L, fc 2 AR
&, ANEFERBIT RN KA, SR, ERiiER
i, FMsESCENRELL, A E, EALE A,
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JT1EH [15].
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ZR, bt MEANRE . BRI =
PG TE AR (e L0 T8 IR B Bk, X
TS . BBk sg T O R B A A AR
M [16,17]. K&/, RNEDVHBEZRWIE, Brig
“TUEARE, HECZ TR, BOLHARNESR. H
BRMIEH. SAEER G IR, winam At K
sk, BUARHFIE LM, BIMOKIR I, ol LA 4
pEl (BA6) [18], XK Sidiz. i S M2
BRI, ST RIEm 2, (F SR
Bo[9]. MR, BERS5EEH, RN
B, ReRhefs RrufEH.

ERGERIE FH TG . A DA RN JLHE & A i
IR E R — ., KoL/ = A 5T hkec &
ZRb, WMNRE RS, ANk, B E BT
o A, ez, S5xcHE TR, N
NG R 2, EE—F 25, HERRIENR,
AEAN e 6T K2R, IEEI 4 B RS . 55 o0 A (F
. AT e (8 LA B8 9% RS . IEAE 7N LHE
FEWREE N, ESCGER T RGN, I e P 2
AR T s eBafE& . BB K. L,
LIS A, AR B K E e F, X AN
(PR, AREL T/ JLHE S A 4G G o, Wl
T W E SCE B B, FEm st 71 E 5 B i,
s b JLoe ey, FLIT I R 4 N i 2 8 5 DA
KA EIEE X, A /B LN AL, ie4Z. it
HFIBE [20]. FFH, SEITEYsCE K RIS,
e Y G s, (e L oW, s ek sl
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Introduction

g 2 v SCRR A A R, e D L A i SR el 24
BRI Ve R I A o b 2 b 20 S e ot A e R H I
e, B Arb 20 S RT A AR 69.6%, I L
K2 R rh Sk A ZE T £ (1] Ao 2 vh B B s v
RIFFBEHNIE T, T E R A 28 AN i 28

ABSTRACT

Introduction: Stroke has become the third leading cause of death in humans, most of
which are ischemic strokes. Exercise therapy is currently very popular and loved by
most people. Studies have found that exercise training can promote neurogenesis,
angiogenesis, synaptic plasticity, and neural stem cell proliferation and differentiation
after cerebral ischemia. The Wnt/B-catenin signaling pathway regulates cell cycle and
neurogenesis.

Objective: To observe the mobilization of endogenous neural stem cells by exercise
therapy in rats with cerebral ischemia and its mechanism.

Methods: Thirty SPF adult SD rats were selected, 8 rats were randomly selected as the
sham operation group (sham), and the remaining rats were constructed as a middle
cerebral artery occlusion (MCAQ) model, and then the successfully modeled rats were
randomly divided into the model group (MCAQ) and exercise group (RUN), exercise
group was given exercise treatment 24 hours after MCAO operation, once a day for 9
consecutive days, and model group and sham operation group were not treated. The
neurological deficits of the rats were detected by behavior, the volume of cerebral
infarction was detected by TTC staining, and the expressions of DCX and Wnt/j3-catenin
pathway-related proteins wnt3a and B-catenin in the infarcted cortex were detected by
western blot.

Results: Compared with the sham operation group, the mNSS score of the model group
was significantly higher (P<0.001), and compared with the model group, the mNSS
score of the exercise group was lower (P<0.001). The Fault score was lower (P<0.001),
and compared with the model group, the Foot-Fault score of the exercise group was
higher (P<0.01); TTC staining showed that the cerebral infarction volume in the sham
operation group was 0. The volume of cerebral infarction in the group increased
significantly (P<0.001). Compared with the model group, the volume of cerebral
infarction in the exercise group was reduced, but the difference was not statistically
significant. Western blot showed that compared with the sham operation group, the
protein expressions of wnt3a (P<0.01) and p-catenin(P<0.05) in the model group were
lower, and compared with the model group, the protein expressions of DCX (P<0.05)
and wnt3a (P<0.01) in the exercise group were higher.

Conclusion: Exercise therapy may promote the mobilization of endogenous neural stem
cells in rats with cerebral ischemia by activating wnt/B-catenin.

Keywords: exercise; cerebral ischemia, wnt/f-catenin; neural stem cells; mobilization

WL IRHLSE A T EERIINR,  HIE e Z By A 4%
HLBE R WY SLAE T BLRI 1 7 185 D

22 T 41 B2 BE F B HET I 2 1 0 (kD £ e
AR o A e A A, o S A7 i s =S A e
X (Svz) MRk FJE (SGZ) [3].
— AL e T A AL TR, KRS,

SR IIN[2]e AT A AR R AR A o
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FAAET SVZ & T 4u it iin, TR S i
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B = B A )2, 3 20 A S mh 22 0 R i 28 11 Joit 44
i, SHrRgmhg e i LLZ 5 il S 4 oo 54 [5,6]
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M b A e i sE[12], (et K BUAE 58 5 iz
B Kz 2 AT I AN 22 TN 2 T2 23], (EL LA AL
ANK I

2 Wnt/B-catenin {5 538 & /1 1 45 A28 K
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catenin {£ Wnt/B-catenin {55 3 % v o 4t s 7,
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SOl A EEE S, Homl e, RN
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BEHTT & B REIS Wat/B-catenin {553 i M1
(b i A b i 22 T4 i B 01

Methodology
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TG 45 45 LR BTk, 7o 25 34 Bh Ik A 3z Vi JE &5 &5
L, BB S R AR AR, 300N SIS 45 45 4L,
JHHR R G T2 S G O 85—/ N0, A EREN
0.4-0.42 nm ORERRSLER e, (LD 24 b sl A 30
Wik, JEHRE&LLL, MDAk, i
2 SN B kA A 2 K T 3l ko (28 4 Tt 45 BH
FERAT I, VEFE Y 18-20mm), N7 NSRS T 4 44
2, AR, BEIS RISk, gAY,
60 min Jii, SEEPUHERE, AR BUEBE G el g
MR, RTEARAMSIWER T KGRI, HRTAR
B IR TFARHAMR,
2. IBIT

MCAO 55 24 h, F3E BRI K BUBE AL
FREAE RN, MCAO T ARRIE K, WA A
SUHET S M PEUIZE, 10min/day, 5-8m/min, SRR
S IE BN, B LR I ) K B e L 1 T T 4
SELG, IEENH A BUAE MCAO SERLE 24 %) 3k 7
Rigdh, 1 KK, 30min/K, 4k 9 K, B4R
BFARAIEFATE, AFHE AR,
3. Y ERA L

KB 9 RTS8, R 7 o Hlihah ek
PP % K U4 Dy BEBET T E
4. Foot-Fault ##4*

{7 K U 100 em K9 K B (RFRATRTFRE 2 cm),
T BN K BUB AR Z) GE Bl-45 F1E S PR BE ).
5. TTC #£4

il P Ak 6 B, K T B T K A ZH 2R B0 2mm
JE, T 2%TTC Yy iz bk, 37°C #Xma
20min #r A5,
6. western blot

9 RBITEEdn, WilEAbsE KB, ki, He
M SR L BN, I A 2L R AL R, ]
BCA XA it fr A C &, Ml SDS-PAGE fik. H
Tk FERE. S%M R P 2 he TBST PR, 7
Pt 1 h, %Pt DCX(1 : 1000). 4%t B-catenin(l :
400). %#ft Wnt3a (1:1000) i, X HMRHE ~pr1
h(1 : 3000), 7. i,

Results
1. IZE LY REHER 1P

WE 1@FTR, SEFARAME, FAA mNSS
1575 95 (P<0.001), HEIUAA L, 23141 mNSS
1377 5K (P<0.001).

2. Foot-Fault 775

mE 1b)FrR, S TR IE, B4 Foot-
Fault 5 7 % 1% (P<0.001), 5 #0241 Lb %%, @32
Foot-Fault 14 73 %% (P<0. 01).
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o
P

mNSS Scores
Foot-Fault Scores

B

Bl 1 & DhRemk ¥ 7y (@) M1 Foot-Fault ¥F 77 (b)(*
¥ : p<0.05, **:p<0.01, ***:p<0.001)

3.TTC #£4

mE 2 (a) - )R, BT ARHMIERFA
0, 5T RHAHE, BAHR LRI 85
(P<0.001), 5 # AULH L, 3z 2l 2H i B 8 (R B RS 7k
WA, MEREgE

B 2 TTC Yt (a) Ml fii £ 56 1K B2 & it (b)(* 3k -
p<0.05, **:p<0.01, ***:p<0.001)

4. western blot

mE 3(). (b)irr, SEFARHEME,
B DCX P LKEEFEE, HER AR F
(P>0.05) , SEUAIMIL, E3h41 DCX Kik T+
= (P<0.05) 5 WA 4(a). (b)), SETARHM
e, BIAUZH wnt3a Mk ZIAFE(K (P<0.01) S5
MM, E3h4 wntla &k (P<0.01)
Kl 5 @-. (b)rr, SMETFARLML, BAH B-
catenin #1118 w4 (P<0.05) , LA L
3, 1834 B-catenin ZIABC AT E, (AER LG0T

ad (b) s
Sham MCAO RUN =
— | =
Bactn M —— S os

4
°

©

o

>
& <5

=

3 DCX J¢ p-actin i 5 [&l(a) Il DCX 11 434 1k (b)
(*iE : p<0.05, **:p<0.01, ***:p<0.001)

(a) (b) a5
Sham MCAO RUN

B-actin — — —

wnt-JaiB-actin
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B 4 Wnt3a & B-actin {52 & (a) Al wnt3a 2 1 K0k
(b) (*11: : p<0.05, ** : p<0.01, ***:p<0.001)

o
-
o

(a)
Sham MCAO RUN

B-catenin (S we—_ S—

B-actin . - a——

f-catenin/B-actin

& 5 B-catenin % B-actin {57 Kl () Fl B-catenin 4 13
B (D) (F7E 2 p<0.05, ** :p<0.01, ***:p<0.001)

Conclusion

FEARHIE S v BT R B 5 328 B SN RE s
oG 5k 11032 3 B A B8 ) Rmh 22 S Be g, i AR
JZHAECHE Wnt3a. B-catenin K11 AIE AT R 1y
£t DCX W&k, RWIIZ BTGB (L 3k i ik ifn
KU B REM R R £ T A sh i, IF ol e
SIS Wnt/B-catenin {5 5 38 4 SEILIT) o

Wnt/B-catenin {5 53 & A5 AR 2 73 S MR
1, Wnt3a. B-catenin & H HBEOHILAY, HALA
PR A A AR M i ] G O 0 I X K S T B RS 1 T
1, BATERLZ % DN LA 26 P B A 31 7 30 E
Sy o%, AT LA S0 O B S e A AL 1 T Nestin/BrdU
L NeuN/BrdU X4 u] LA S A b g B Jiki 4 v i i 22+
YA A, IR b, XA REAE IS LI T
Ty, SEER s R A Uk T,
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Introduction

ABSTRACT

Introduction: Idiopathic thrombocytopenic purpura (ITP) is characterized by extensive
skin, mucosal or visceral bleeding, and the platelet count is less than 100x109/L. The
etiology of ITP is unclear, the pathogenesis is complex and diverse, and there is no
specific drug. Tuina and moxibustion are traditional external treatments of traditional
Chinese medicine, which have the advantages of safety, effectiveness, and no adverse
reactions. This paper reports a clinical case of ITP treated with TCM comprehensive
therapy based on pediatric Tuina with satisfactory curative effect.

Objective: To observe the clinical efficacy of pediatric Tuina in the treatment of patients
with ITP and to explore the feasibility of Tuina in the treatment of ITP.

Case description: Sex, 8 years old, seeing a doctor on November 25, 2021. Two months
ago, the patient suffered from subcutaneous hemorrhage in both lower limbs due to
unknown causes, and the platelet count was as low as 30x 109/L. he was diagnosed with
ITP in another hospital, then received oral prednisone acetate treatment, 5mg every time,
3 times a day, after meals, treated with traditional Chinese medicine at the same time.
After 2 months of treatment, subcutaneous bleeding disappeared, and platelet count
increased, accompanied by obesity, dizziness, joint pain, facial acne, and other adverse
reactions. With Tuina treatment, once a day, 20 minutes per time, moxibustion once a
day, 20 minutes per time, and taking Prednisone Acetate, the platelet count, body weight,
and adverse reactions were gradually decreased. The treatment lasted for 12 weeks and
was followed up for 1 month.

Results: Subcutaneous hemorrhage disappeared, dizziness and joint pain disappeared,
weight loss, facial acne cured, bright and shiny skin, good mental state, platelet count
fluctuated at about 80x 109/L, liver and kidney function examination were normal. The
patients were followed up for 1 month without discomfort and could return to normal
life and study.

Conclusion: The report of this case shows that under the guidance of the basic theory
of traditional Chinese medicine, the comprehensive therapy of pediatric Tuina combined
with moxibustion can improve the clinical symptoms and quality of life of patients with
ITP.

Keywords: Chinese medicine; pediatric Tuina; Idiopathic thrombocytopenic purpura;
comprehensive therapy

of traditional Chinese medicine, which is mainly used to

Idiopathic thrombocytopenic purpura (ITP) accounts
for about 30% of hemorrhagic diseases [1], which is
characterized by extensive skin, mucous membrane, or
visceral bleeding, and the platelet count is less than
100x10%L [2,3]. The annual incidence rate of children
under 18 years old is about 8.8 per 100000 people [4,5].
Under the guidance of the theory of traditional Chinese
medicine, pediatric Tuina is a kind of external therapy

prevent and cure diseases, strengthen the body and
promote intelligence at specific acupoints or parts of
children's body. Compared with drug therapy and other
invasive therapy, it is safe, effective, without adverse
reactions and readily accepted by children, so it is
widely used in pediatric clinics [6-8].

This paper reports a case of ITP treated mainly by
pediatric Tuina combined with moxibustion. After 12
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weeks of treatment, the symptoms of subcutaneous
hemorrhage disappeared, weight loss, dizziness, joint
pain and other adverse reactions improved, platelet
count increased, and the curative effect was satisfactory.
As far as we know, this is the first literature report on
the treatment of ITP with traditional Chinese medicine
(TCM) based on pediatric Tuina.

Case report

Male patient, 8 years old, height 150cm, weight
50kg, November 25, 2021. Two months ago, there was
a subcutaneous hemorrhage in both lower extremities.
During the routine blood examination, the patient's
platelet count was 30x10%L, which was significantly
lower than the normal level. Other related examinations
were perfected and other diseases that might lead to
thrombocytopenia  were  excluded. Idiopathic
thrombocytopenic purpura (ITP) was diagnosed in other
hospitals. After confirming the diagnosis, the patients
were given oral prednisone acetate treatment (Zhejiang
Xianju Pharmaceutical Co., Ltd., production batch
number: 190428). At the same time, combined with the
internal administration of traditional Chinese medicine,
after 2 months of treatment, the platelet count began to
rise gradually. accompanied by weight gain, dizziness,
joint pain and other adverse reactions. Out of
consideration for the long-term safety of hormone
drugs, the patients' families hope to seek pediatric Tuina
treatment.

Before the Tuina treatment, the patient's complexion
was yellow, with no luster and general mental state. The
stool was thin, with the symptoms of dizziness and pain
in both lower limbs complained, the platelet count was
72x 10%L, and the liver and kidney function was
normal. Physical examination showed that the patient's
face showed flushing due to prednisone acetate and acne
on local facial skin as figure 1. The patient denied a
history of familial genetic diseases, surgical history and
other diseases. In accordance with the principle of
syndrome differentiation and treatment of traditional
Chinese medicine, and according to the comprehensive
judgment of patients’ symptoms and signs and other
information, we have formulated the treatment
principles of warming “yang” and dredging the
Governor Meridian, invigorating the spleen and
resolving dampness.
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Figure 1 The patient showed pathological obesity and
redness due to taking prednisone acetate.

Intervention

Tuina therapy is performed by a tuina therapist who
has been in clinical practice for more than 7 years once
a day for 12 weeks. The specific operation procedures
are as follows:

1. Overall conditioning

The patient took a prone position and rubbed the
whole spine in the direction of Governor Meridian with
Tuina method, 3-5 times from bottom to top; kneading
the first sideline and second sideline of the back of Foot-
Taiyang Bladder Meridian, 3-5 times from top to
bottom; chiropractic, 3-5 times from bottom to top;
kneading Tianshu (ST25), Zhongwan (CV12), Dazhui
(GV14) and Pishu (BL20). with heat as the degree.
5minutes.

2. Selective stimulation of sensitized acupoints on the
back

In the prone position, according to the principle of
spinal neuroanatomy, the cord or nodular reaction points
were found by two-handed finger-abdomen symmetrical
palpation or single-hand three-finger sliding palpation,
and stimulated by kneading method to the degree that
the patient could bear it. Five minutes.

3. Symptomatic treatment

For lower limb joint pain, kneading Hongchi (Large
Pool Point), Baichong (EX-LE3), Xuanzhong(GB39),
aiming at dizziness, Pinching Fengchi (GB20),
kneading Dazhui (GV14), aiming at defecation is not
formed, tonifying Spleen channel line, rubbing
abdomen, kneading Guanyuan (CV4), Zusanli (ST36),
Weishu (BL21), each acupoint for half a minute, a total
of 5 minutes.

Moxibustion was treated once a day for 20 minutes.
Before treatment, we put the ignited moxa sticks
(Nanyang Xiancao Pharmaceutical Co., Ltd., production
batch number: XC21C06041) in the moxibustion box,
and then put the moxibustion box near the Guanyuan
(CV4) in the lower abdomen. After moxibustion,
patients are told not to scratch or take a shower in order
to avoid skin damage.

The dosage of prednisone acetate was gradually
reduced according to platelet count, body weight and
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adverse reactions. The dosage of prednisone acetate for
the first treatment on November 25, 2021 was 5mg, 3
times a day, after meals. On December 14, 2021, the
platelet count of the patient was 62 x 10°/ L, the mental
state was good, and the dosage was adjusted to 5mg
every time, twice a day. On January 30, 2022, the
platelet count was 77 x 10° / L, weight loss, and the
dosage of prednisone acetate was adjusted to take
1.25mg once every other day. On February 11, 2022, the
patient had a platelet count of 56 x 10° / L, continued
weight loss, dizziness and joint pain relieved, facial acne
improved, and stopped using prednisone acetate as
figure 2. After that, he only received pediatric tuina
combined with moxibustion until February 26, 2022,
and were followed up for 1 month.

250 q

r
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1
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platelet count (10%/L)
(4]
(=]

0-tr——7—71 T
AL - W™ N
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Figure 2 The changes of platelet count within 12 weeks
after receiving comprehensive therapy.

Results

At the end of 12 weeks of treatment, on February 26,
2022, the patient's platelet count was 72 x 10° /L, his
body weight decreased from 50kg to 45kg, liver and
renal function was normal, dizziness and pain in both
lower limbs disappeared, subcutaneous hemorrhage
disappeared, mental health was good, facial acne
disappeared, the complexion changed from dark yellow
to bright and shiny as figure 3, oral prednisone acetate
was stopped. During the follow-up on April 12, 2022,
the patient's platelet count increased to 82 x 10°/ L. the
patient felt that he slept well, his spirit improved, his diet
was normal, and there were no other discomfort
symptoms. He felt that he had recovered to his daily life
and study. We obtained the consent of the patient and
signed a letter of information to release this case report
and accompanying images. In accordance with the
ethical standards of the Ethics Committee of the second
affiliated Hospital of Yunnan University of traditional
Chinese Medicine.
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Figure 3 The patient's face was getting shiny and
bright after 12weeks treatment.

Discussion

Traditional Chinese medicine believes that bleeding
is related to the spleen. We stimulate Tianshu (ST25),
Zhongwan (CV12), Dazhui (GV14) and Pishu (BL20)
by pressing and kneading. These acupoints are
considered to be closely related to the function of the
spleen and help to restore the function of the spleen[9].
We use chiropractic techniques to stimulate the spinal
nerve segments corresponding to the spleen (T11, L2)
[10]. Traditional Chinese medicine believes that the
spine is equivalent to Governor Meridian, which
maintains the life activities of the human body, so
stimulating Governor Meridian plays a positive role in
promoting ITP [9].Aiming at the symptoms of dizziness,
lower limb joint pain and loose stool, acupoints such as
Fengchi (GB20), Xuanzhong (GB39) and Zusanli
(ST36) were selected for treatment. Guanyuan (CV4) is
considered to be an important part of human body to
store energy. We use moxibustion therapy to stimulate
the energy of human body and promote the recovery of
ITP by stimulating Guanyuan (CV4).

This case report shows that the comprehensive
therapy based on pediatric tuina has a significant clinical
effect on patients with ITP and may be a helpful
supplementary and alternative therapy.
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Introduction

ABSTRACT

Objective: To observe the effect of electrotherapy on the FundC1-LC3 signaling
pathway in cerebral ischemia reperfusion injury (CIRI) rats and to explore the
mechanism of its intervention on CIRI from the perspective of mitochondrial
autophagy.

Methods: 24 SD rats were randomly divided into sham operation group, model group
and electroacupuncture group. In the electroacupuncture group, electroacupuncture
treatment was started 24h after modeling for 30min and lasted for 3 days. The
neurological function of the rats was scored before sampling. TTC staining was used to
calculate the volume of cerebral ischemia infarction in rats. Western blot was used to
detect LC3B and FUNDC1 protein expression in cortical region.

Results: Compared with the sham operation group, the neurological function score of
the model group was significantly higher, and the neurological function deficit was
serious. LC3B protein expression was increased in cortex, and the differences were
statistically significant. Compared with the model group, the neurological function
score of the electroacupuncture group was significantly lower, and the neurological
function defect was improved. LC3B and FUNDCL1 protein expressions were increased
in cortical area, and the differences were statistically significant.

Conclusion: Electroacupuncture may promote the FUNDC1-LC3 signaling pathway to
up-regulate mitochondrial autophagy and alleviate neurological impairment in rats, thus
playing a neuroprotective role.

Keywords: electric acupuncture; cerebral ischemia-reperfusion injury; FUNDCL -
LC3 pathways; autophagy; mitochondrial autophagy

LUK KU 98 A I sE CROE I [3]. 2RI, AR

i e R A pb T R S g H o | S
% M I I e DG IR B A, 2 DA 2 2R A5 KA
TEE By BE T B2 A I IR 22 BRIy 2V g i 795 . vp
AT 7 PR L B X (A 87%) At
Mk X (AT 23%) , Bt ih XU oA
DL R AR, A5 s ) 8 R R £ R [1]. R
P T A R A T A, b B A S TR
KA rb R B . F i i 5 95 6 (28 N 149.49/10 77
N, 2018 “EFEC ABUN 157 Ji N, A7 FSEME: Ig Fi
DR ZIFH 8 — KSEN [2].

2R R AR E N B A% A0 i v — b B 2 40 e
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) ZH 45 40 i be Bt < 6% B2 ¢ B ( Adenosine
triphosphate, ATP) . 759 Bl i B v ) 56 A
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TR, MR B 2 R [6]. NI,
AR EL CIRE KEUWLR, LIz (A FUNDCI
I FILRRAR FI W (U ARG, AR A 1 10 7 1 P
T HEF T3 CIRIILE FH AL,
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Methodology
1 PR :
1130

SPF 2kt SD Al 24 K, 250-280g, %
IS 22-25°C, 798, bnEEDRME SR,

1.2 F 2]

RIPA Z4fiE¥e, $i°5°4 P0013B, LigFi~
RAEERARA W] K ILEBEH (PMSF)
258 P0100 Jb USRS EFHE LA ] 5 BCA 4514
ERERFI G, 15 BL521A, HEZBIEHFARA
) 3 LC3B. FUNDCL. Wi 1IGg, 570K
ab192890. abh224722. ab6721, Y:[E Abcam 2 1.
1.3 8. 2. BIT

24 URBIBENL > A FARH (Sham) . #
M7 (MCAO) . H4EF4 (EA) , fdls . R
LRAG LT 2% A B A A A i v 0 M ol i 7 98 1 AR

(MCAOQ) , SEEGERFERATT © K T 78
i IE (s ke N sh W R AL) ,  1F A U TR 200
Jk, BRSO AL P B R S . A RIS B
Tk, TR sgs L, AT —/ N O
AR LA RER 4-0 Jeudete, Zi&snp skt
A IS 381 K v st I A s SR 2 i [X ke 1L, 60 29
BRSO 2 S it e . A R e I 1 R I
AT 37+0.5°C, B T- AR 3h Pyl A~ 3 AR H 28
fe, HR&SBIGHN,. KRG 24 DEEDED)
REBRICIE Sy, KT 2 2 KB ASEEE (BFARA
FR4b) o EA ZHAFK 14:00-15:00 WS G 2.
KAME. B P REEAT AR YT 30min (HLIE
2mA, 1 JHE(EMERER) , R ARARBITA i
[ RER KRS, (HASBEI T AT

1.4 & hHEVE S

IOk BRI 7 23 I [8] X3l 7 % (A i 28 ) BE ik HR
B, HTIRE AT eEm E M il. HARVE o Ar e
R RS REURE, WL HhR A, U A
) M 17 LGB i 2 2R R R 0 70 5 R KB
Jre B Lo ) i 5 i 482 2 i 1 o L fth R B VRN 1
oy B BUE TR B B, A8 LS B S R R e
AT By, EERK, B IWEE )
BEE WA 2 20 s AEHuE ByE s g bR L,
iR N e i 2 AF N 3 23 s FTAT AT AE R BRI a) e
M- &N 4 7 s REEOITITARTERNS s &
HRIGEITEN 6 70 3 SECIEN 7 20

1.5 TTC 4

PERETE 1 KOEFFLA AT, FR823 KA,
' 10% /K & &1 (0.35m1/100g) 15 e 3 55 gt ek
B, WSk O R T ) B b, SRR A
HEAT 2mm ESLU) Y, & T 0.1%TTC H, HIE T
37°CHEE 15-30min.

1.6 Western blot &l
HCRZ J2 XS i 230 Tk b, hn A 247 e
(RIPA ZLf# % @ PMSF=99:1) , 3 {I iR 4 2L A
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WS I, RS R, BCA ME R FIIKEE,
A 10ug T BRE. K. Bl AR B,
JnLc3B (1:3000) = FUNDC1 (1:2000) 4°C—#i
WraR A, PR thig @ b KRG ARG 5 i
it SR E K, HHEE S NS IKEEER
EGNCIEY PO

Results
1. S HE LT

e FARMA LA RER R, ST R4
%, FRETUZE K BUMZE DD EEVE o R T, A TIRE
e, ERASEFE L (P<0.001) 5 S5
TV LR, HAEFH AN EEIR R, S5 4
gitsE X (P<0.05) o WK

kK
L 1
I 1
34 *
A EE Sham
Hokok = EA
2+ = MCAO
n I
(7]
=
1—
0 T T
Sham EA MCAO
it

Bl— i IIRETE
1 @ ***P<0,001 ; **P<0.01 ; *P<0.05

2.TTC etz
T
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3. BEFX CIRI AL 7 X LC3B. FUNDCL & F74
Py A

Western blot £5 -8R, S5EFARALE,
AU KU R IX LC3B £&ikThHE, AR 4ih+#
B (P<0.001) 5 SEIRUAH IbEg, HEFAL K BUZ
7i[X LC3B. FUNDC1 HHEFKEF &, ERAGIT
¥ (P<0.05) o WKL UL 7L

i

e

4

Sham MCAO EA
LCBII

B-aClin  co— c—— —

H=

LC3B 3days

*kk * B Sham
——
0.8 — = EA
= =
3 0.6 MCAO
=
8 041
-
0.2
0.0- T
Sham EA MCAO
4l
3]
FUNDC1 3days
*k *
L JL ]
) L1} 1
1.5+
1 Bl Sham
£ = EA
§ 1.0 = MCAO
«Qa
=
a]
Z 0.5
2
('S
0.0- T
Sham EA MCAO
b i
|
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Discussion

i R ofry P A T, RO IR = R
(adenosine triphosphate, ATP) ERfRfiG. Ca2+i
#, W E SRR G, TR RIIHER
BN T A 08 ke AR [9]. A i IfiL it 5 i,
2O R 2ROk IR PR R K RN ME 4 (reactive
oxygenspecies, ROS), MI-FEH &AL,
SYIIEF 0], HAh, ROSIEEERE ik Ca2+iH#
FNF B0 5 IR i, NI 3 B 2H 27 5%
HESCRE[12]6 F A AU 2R AR 1T s v] DA P sz P 3
L RE R A0 BN AR SN I AL BRI, T
1% 55 1) B R AR 1T Wt T 2 il v R T B9 16 7 o S
lilAc.

TifF 9% 2% W BT A 1T gt i) AN I R e e 5 Ok
BEOEH, A RES FWER B, BB, A
A T RIS DA K 1 et 5 B K 1 gk 15 T SEE M [1.2] o
s Wang 55 FIUH K BL MCAO BEAUBAIESE 1 HL & nT
DATR A 20 A 1 gt A AP a3k 171 PR AP i 2 40 i %6 52 ROS
FALN AR [13) DA 12 I s A H AT TR PR 2ROk 1K
H W R 2 40 I 7F (L ILE - BLH 50 42
B, NI, A A U R SRR B 7 BL T
X i e XL S b ATE 28 R DR 6 97 HoA S
LC3 J& H mhn Gk, BLEG LC3I A LC3I, B n]
DA A #6{b, FUNDCL Jefr TR iz thak
F, GO0 AT R R g, R,
AR 1 LC3B. FUNDCL #REIZRIA KA, BN
RTINS

Conclusion

g b, WErTRmId (2 (K FUNDC1 /i
SRR A, S5 CIRI A D GEREIR,
91 T FLEHRE CIRI AR 473 19 LT B £k S0 (B o
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ABSTRACT

As the population ages, osteoporosis has become a global bone disease, increasing the
risk of fractures and seriously affecting human health. Bone marrow mesenchymal stem
cells (BMSCs) have the potential to differentiate in different directions. Inducing
osteogenesis and inhibiting adipogenic differentiation are key to preventing and treating
osteoporosis. Traditional Chinese medicine (TCM) is a bone metabolic disease with
obvious therapeutic effects. Research results show that the part between traditional
Chinese medicine and its purification material can effectively induce bone marrow
mesenchymal stem cells to osteoblast differentiation. Focusing on the physiological
characteristics of BMSCs, this paper summarized the mechanism of TCM monomers in
osteogenic differentiation.
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QIO

Introduction S, N2 2B R, KA L SkhZy

HHEE SR T4 (one  marrow  mesenchymal
stem cells, BMSCs) #¢FRAZREAMIE, BT H WM
TEAREr g, bR IE N TR T A 28N, Ko
AL TN 2T TS RE,
a4 (Osteoblast, OB). #-H-4lfits. NENH4H .
HalE. SULAESE (1], HhEeE S 5.
HWFe R, BEAFRIE K, BMSCs S /1L
FEERFA AR T e H R AR EE, SHETK
T A T R R B AA [2]. BMSCsTE— & 45 F Al i%
S LECA0B, AT AR A . WA b
. MBI A

PN 4 34— T DA T (1Y 7 13k A BMSCs i3k
W Al — AT 9816, Rk A BMSCs BU
FRAAE T, WTREA )T F )74, B il BMSCs
BCE SR AN 7. MR MR,
IR A1 5% 5% BMSCs SRS il 5 SR S 28175 5 L 1) 1k
HIm A, HUT 4R s )y, (L=
R TR DA R REE e ) AN E M, [RIBS 5 FE 9

BIT BT AR, AR E I R 2 L
A5 80K 7 3F T BMSCs ] OB A Al /1L H AT (e #EE
HAE—"E4F T, EBMSCs/ b H0B T ifife Tt ik 4
[8]c HAirh 25 S a7 s L e, HIRAR
PUBI AT, [ 2 A %, (dixd i 2y Bk
5 BMSCs ] 305 - Lrg i se e A, 45t A S e (F
Ny

r=Ho

Literature review
i 25 B4 (K 5% FBMSCs B B - 1E
1ETFREE

EECREF (Icariin,  ICA)E 2R REM TN
Wy z—, HAEM. miE. PiEEFIR0
ICA HAGTLFhZEE, WIRRMER. piE. o
W APLEALE [4]. AFEERVIETEH R T 2B
1R ERL g, A EAA PR RO 7
[5]c Xue, L5 [6l:lit AHOCHFSE R HIE FREH S T
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ITE TREAER 28 L 50, W B s gn i
A G 5 A BRI 7 1B am i -1
EFREE R ENSRE L — s S

BMSCsl ‘i 71k, Yang A% [4]iANICATEBMSCsH 1)
TR RS IR S, HBE I E TR
3, W MAPK/ERK/p38. Wnt/p-catenin.
PI3K/Akt/eNOS/NO/cGMP/PKG. MAPK %1 T
B4, Hsh, ICABEPISK. ERK1/2FEGF-EGFR
AR HEMAT AR, FEBIT MAPK SR #E BMSCs 5T
. BF9e%45 H ICARIT PI3K/AKYeNOSTE 514 S B
» AAAERIBAG PN B A A= 1, 1T ELAF IR PN T B
WM AR [7], MIIPEHEBMSCs [ OB 71k, #fHIH:
gk, DR OB IGiME, Zhang,S [8]5 K3
ICA W] LI B i 41 -1 40 B 26 5% 554 v BMSCs 11y
g Ab, R 40 B 2 (b A - 4m B -1 E

2. A L T

B kMRhizoma  Drynariae) & B b2, i
FIEHET ORmGm) , HrEE. ey, 15, s
, AHNEE . SO, W T S R
. P, RS, PFRER, e
HRAEBEF IR, 6B a5 R B,
SR BAGVE R i AN 5 (Total - flavonoids  of
Rhizoma Drynariae, TFRD) EL#%11E B 7] 45 %015 77 15 57 6t
e wPr. AR BT % [9]. TFRDAERS mid
% 255 BRI HEBMSCSEUH 70 1b. OB il
B MMV A SO R, BLEA T & Bl
, BONTY 7y (I i®E) |, ImIRTT Akt A5 2
JIE A E [10], AHSSIEHEAE SETFRDAE 854 i 7 1T
HEEM [11]e A% [12LBidseigfd i
TFRD S Bsnatt B-9riviayr (e, Rl feie il
151k Wnt/B-catenin 15 58, Ml BMSCs 7] &
AT S, FhVEFIESE [13ERHLAL TR T, K
L TFRDAE 1 MAPK/ERK i % {8 BMSCs|#] OB ¥ fiff
. oAb, TFRD Al KT BMPR-1A & 5% &
R iRBMPR-1B(5 5% 5k #1HBMP-2F1BMPR-1A[1Y
ghty, MImPEHIEn i1t [14].

Fih e, Mz E (Naringin) 2 —FfH)]
fif B RS D B 454, whpz 5 v 3 g T8 K
A (BMP) 19 kA+ 2K LA K Wnt/B-catenin F14H fits
SME SRR ULEE (Erk) SHESAIUIS, MM T OB
AR 7k, RS B A BT EMHRANK/RANKLAH
HAEHFAEARINT S0 40 o8 S o am i A
BIIPE A [15]. Lin F X% [16]AF9E 40, Hlz Eimid
IHH{E &8 % FifFoxc2, {EiFBMSCsia By 71k,
5 AEBIFSE S2 % 50ma/mL YA Bz T ET LA In sl A
MRNAKTHINotchl 253X, I FE{SPPARY2mRNA
RIS, 22 WA B A B0 18 IS 258 B Noteh {5 &%
SRR NBMSCsci g 71k [17].
3. Kk

K3#% (Emodin, ED) JEATE. (o] & SRR
WETHME, RAPE. PiE. bidk. (RIEs
LM EEA [18], M2 EDE A A EEK
fE [19], —&B0 15 Sk %S BMSCs 01k, /01t
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JE AN OB HE sk, HAFFEIE 2 2o ED AT LA
BMSCs HAE 1k, (EdERCE o1k, ko8B
OB ¥k, BW WHRHEE (BMD) 5/ NRARMS%E (
BVITV), /2% (Tb.N) FE##% % (Conn.D) ,
A EHElR A REN40E, 40 Runx2. Osterix
o VR S EE T (OCN) Bfiskid: ik e (ALP)
FRF LN R B R ZSA FE, Wi, S5
HE BT B 3 IR 13,  PPARy, C/EBPofilap2# T
W [20]. AWFTEE T ILRIN, UCNEDE S E 1k
A RE A3 I R T AN B A o A, A YR TR )
LR R FEERIEHE BMSCs 1950 [21]. Lee, SU %4
[22] & BAK MR & ED 7T LS WS PISK/AKL {5 5l %,
% S$BMP-2 mRNAKA. ALPIYASAFIR ML, EDWT]
B ES BMP-Smad 15 54, %S BMP-9 mRNA 43K
, MM SROBK /L [18] M 1 rh 4 i JEmodin-
8-O-p-D-glucoside th # IE 32 O] R 3 MC3T3-E1 BB FEFD
2k [23].
A MG 8 RN TR T

rhZihE iR B IR EIBE. VR, R
WTEH, *MEIEZE (Psoralen, PRN) FIFAMENE%E (
Isopsoralen, IPRN) JAfhE Mg A1) 3 B b2 0G M 1 2
, ARG EMAEYZEN, WINPUE REAATEN,
PRN il it %13 BMSCs [0 BCE 701k, EI0 B UIbRAR 5 [
BB R EAA R B LA PUa SRR E ] [24], AF%E
HES2 HAF 3k F PRNIGG BMP, MAPK FIIREL(S 534
PRLAL (R HE OB i A1 731k [25].  IPRN{TAPRNIT 5
KR, WEE A Y ADRESHIFIF@iT AhR /ERafh (e i
OB 71k, LIHH g st fg/NR &R [26]. [AIHS
IPRN b u] )\ &K FANgE 2 R 70 B A5 3, Sl 5 T
B RIBE T, (E#EBMSCsH I H 71k [27]. Wang,
J 5 [28]7F IPRN ALFRON L UIBR/ MBS, MZEE) ALP.
OCNFIRUNX2 9 #5384 i, 1fii PPARy Al C/EBPBHY
FSK N, HEEERSRMARN, mTORCL 554 S
ZEVE], 7 LA IPRN{E3EBMSCS I8 7016 117 471
IR b, MHOAFFEt &M IPRN KN 1%10-
5mol/xL-17] LL{it #BMSCs[A OBI#) 71t [29].
5. Bk 2 Wi

k5 % B (Polygonatum sibiricum
polysaccharide,PSP) i -h 2 B Rl 19 - 21 VE 7 2 —,
H i AR s R LA fis . PrdRenms. fiHgss
BITER, A PUE RERARMI LT, SRl L2 RE =
BPERBEBMSCs I E -1k, (LOBH 1L LBl &
a0 A= IR A [30], 4% P98, Du, L4 [31)mi
SEI&IA PSP AT L it 5 i p-cateninif FR Z4 SR e 3 /N il
BMSCs Hit) OB 7L FFBHMrms & 4 iy AE B, HAikk
PSP /&t it ERK/GSK-3B/B-catenin {5 5+l % 1 (A 4 i3k
OB LA™t [32]. Zong, S % [33]sih4h K211,
PSP FJ & & 7= ALP. H485% (Osteocalcin, OC) . I
RIBZIE 4R (PINP) FIBMP-21 253K 0K 7, 1\ APSPH]
(L3RR bt B BMSC (15 Jif -4 i L/ {76
, ARG B BRI E .
6. IR T 3%
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hEGIEIR T, AL R, A s IR SR
2, TR EY T K T-(Osthol,0s) £+ LA EF
gerb DA IESe A DL BURm. Ry, (R
EH [34), fEBaE BRGLIA it HA —E . %
SCHERARE OstBA 16 1 R G AA A HLFI S i A 3t 4 R
IZARBIE AL N T «B it (k(OPG/RANKL). Wnt/B-3%
WA, AR A # B (BMP) K Notch 15 558 A 5
[35]. fRAMFIEZW, Ost AJIIG Wnt/B-catenin 15 &1%
5, HINBMP-2(9 &K H-HFIHOB 1k, WF7E &8 KB
B-catenin A1 Bmp2 & R #8 15 HIBRIE bR 1 LIt FR by
FIELE A, EOstim it B-catenin-BMP1S 1% 5k (e i
HOE b [36]. A —#FFEmid Wigs Ost /1Bl s
MC3T3-E1 gl U B84 5 2 093 (2 gk 08 H,
NH Ost /SRR 7F F 5- cCAMPICREB {5 558 I 19 1
TEF T 7N T osterix MZFRR AR, LRAEARIHEIEA
W, Ost B WRIEE1EH [37]. Zheng, X &
[38]524& 45 S 2 W Ost 7T LA L 11 W A1 5= 25 X Beclinl
LC3 14 P15 Fll mRNA 2K K 7F LAH 5 it BMSCs H Wi
, MIEoB4 1k,
[A=E a1

142 2 i (Resveratrol, Res)| iZFAE T &L
. B #ELDCR RS AR YR, HoA PRI,
puibsa. IR SIEM, e SN Rz S S
MM [39], WA AR, WNBE)GE R
BRMERIT H— 5. o) —Iitset, &
J 2 W (K57 R Resy b 7o ] 5 3% SO 4848 I 10 4 1) BB A
R 8E &, FRESERERREY CTX KR
[40], SEAF-3fth 45 A0 FMF 78 25 W Res fE BMSCsHI4H Hi i
JI. R BT, BREMERIBE R o bl g ok
TEAIEN [41], ResT™MUZH T RSIMSCHIE . g
BT U, H2 8 NO M =4 Fl cGMP ¥ &
EIFBIRERN SHOMIME &, A FHMSCHIAK
FUBL A 70 b 2750 a2 hn [42]. (A J&:ResttMSCHY
RigR B IEEN, BRI RISIRT 109 2558 Xt
SCRIUA RE T, Sl p-catenin (75 ) M o 5
WL RRY MSC 11 3 F e R 2 Bk, B mT sk pe 0]
FERAIMSCH IR 2%, ResH T A %0 A T F 0L RAY
MSC £55%, JFFELE R R RS2 40 & ORI SIRTL
FERFINF [43].
8. HiAth

At RARAE Y A 3508 5 th A7 (it BMSCSRY B (F
M, WML RANE R 2y g sese Rl he 38, 6%
UESERERE R kb L S 22 E . WIFE 25 I e SRk
Q3G AT Wnt/ BMPFIPPARy R M 1 AT Bé
8] A 53 T2l R Y OB 2L 4 1 e WA 4m i 751k [44]
o A MBEZERIRRUN A B 2 R RIS FREN9 7E
, (EBUHE SR PR ERSE ALP 15, (i
BMSCs &1k, [AIRS ¥ s B MR SE R 26K, &4t
T FEW 5 25 H5m R UG ERKL/2-Runx2 15 550 % S (i i3k
BMSCs 5 71k [45]. LA 562 9e & 1% H Xl
LZHAE AT EH L, BT bisE . ik
PR R R R AL, A RRgE F W 2E SR
BMSCs HA RAFMTATI{EH [46], #F Smmol/L 235 #
A PR BE A A I TR 15 L 5 T A I R b
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FHE AT 0B [47], AR EARTE RIS A, U555 T
2 1B S Rl PRSI o

Discussion and conclusion
T2

1.BHBRZFSEERTFESBMSCs LK 0B
. BESMENEFZETEFE, HHIEX T BMSCs
E R ME BT RIS 2% MBS HOBL BT A
MBEGAMTRAMRNERSE,; 3.BH{E BMSCs @ OB 5
LIBTERIME X AR A, PEZXN ETIHFRROM LT
A, BN PAFEERNENZNHNERBEY
R HNAEN A E, LR EIERRIEXEZmERN
RINBEZELZHMER -

E¥

LUETR MR EAEX BMSCs IR B 7L B K
HLEI R SMEEIEHEIT TR AR - BUS 7 BARME
B oEHERERRTHARESARIEFTES
REFWN RIS - PATICFEMMENEYS LRI
LEEZNZHEYE - FESMER - Bt - PLOTEE(F
NEBENABNNRBBESTMER - £SEHNER
MEP - PHIESBMSCs MBLE LR - NIFHTXEE
M3 - WEEFNERENAY - REAZLEFR
BUBDNABEFNED FEWHTHE - ENH75
HENFEMWERMESAFHTHE - DUEREE
S SEHSBRERMESIERNE -

BE EMAERMAR - NIIRREBEZFNER
PEL - AREEAPELS AT BREVER TRF
&iE - BN - IAZEPELIGH K HEEBEHE
BMSCs fA B MEMIBR DY) - AERBRRNNAER
WMBATT 3k
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ABSTRACT

Depression is a mental health disease that causes patients to be in a negative emotional
situation. It is a psychosomatic disease that is difficult to recover from and has a high
recrudescence rate. Much research and clinical results showed that Traditional Chinese
Medicine (TCM) is effective in depression and can reduce the symptoms. A depression
patient with depression came for acupuncture treatment. After four acupuncture
treatments, the emotion turned more positive, and symptoms such as insomnia, poor
appetite, body pain, etc., had reduced. These cases showed that TCM is an effective and
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Introduction

Depression is a common mental illness that
significantly burdens public health with a higher risk of
dementia, premature mortality from physical disorders,
and maternal depression impacting child growth and
development [1]. Depression patients will suffer from
depressed emotion (sadness, irritability, emptiness) or
loss of pleasure or interest in activities for most of the
days for at least two weeks. The factors of depression
included life events (childbirth, bullying, life stress),
diseases (thyroid diseases, menopause), personality, etc.
[2-4]. Reports showed that 3.8% of the population has
depression, and it had an 18% increase in depression
patients between 2005 and 2015 [5-7]. In Thailand, a
report showed that 4.3 million adolescents between 13-
17 years old, 6.4% of the total population, had signs of
suicidal behavior, anxiety, loneliness, etc. [8].

Depression in TCM

In TCM theory, depression is called "Yu Zheng."
The main symptoms of "Yu Zheng" are depressed
emotion, chest tightness sensation, emotional
fluctuation, etc. [9]. Depression is separated into Liver
Qi Stagnation, Liver Stagnation with Spleen Deficiency,
Heart and Spleen Deficiency, Kidney Deficiency with
Liver Stagnation, and other syndrome types according

alternative option for depression.

Keywords: Traditional Chinese Medicine, Herbal, Acupuncture, Depression, Case

to TCM theory [10]. The factors that cause depression
in TCM are severe and sudden emotional changes that
affect Qi circulation and the viscera organ function
(Liver, Heart, Spleen, and Kidney).

TCM herbal treatment

Articles from 2007 until 2019, the standard
formulas used in the treatment of depression are
Wendan Decoction, Banxia Houpu Decoction, Xiaoyao
Powder, etc. Moreover, Fuling (Poria), Gancao (Radix
Glycyrrhizae), Chaihu (Radix Bupleuri), Banxia
(Rhizoma Pinelliae), etc. are common herbs used in the
treatment of emotional diseases [11].

In treating depression, Wen Dan Decoction and
Xiaoyao  Powder could regulate  monoamine
neurotransmitter levels, anti-inflammation reaction,
hypothalamic-pituitary-adrenal — axis, etc. [12,13].
Randomized Clinical Trial (RCT) research showed
intervention group had better results than the control
group [14,15].

TCM acupuncture treatment

A study showed that between 2010 to 2020, 234
research studies about TCM treatment on depression
[16]. The study also showed that 54.70% of 234 research
on acupuncture treating depression, TCM combination
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treatment was 23.93%, and a combination of TCM with
western medicine treatment was 20.09%. Acupuncture
showed good effects on depression [17]. The most
common acupoints were Bai Hui (DU 20), Yin Tang
(EX-HN 3), Nei Guan (PC 6), San Yin Jiao (SP 6),
Sishenchong (EX-HN 1), and Shenmen (HT 7) [18].

Research showed that Baihui (DU 20) and
Shentang (BL 44) were the common acupoints in the
early stage of depression. In mid-stage, Neiguan (PC 6),
Shuigou (DU 26), Baihui (DU 20), Yintang (EX-HN 3),
etc. will be the common acupoints. In the late stage, Si
Shen Chong (EX-HN 1), and Shenting (DU 24) will be
the common acupoints for the treatment [19].

The acupoints called "Thirteen Ghost Points"
(TGP) have been used for emotional diseases since
ancient China. There are Renzhong (DU 26), Shaoshang
(LU 11), Yinbai (SP 1), Daling (PC 7), Shenmai (BL
62), Fengfu (DU 16), Jiache (ST 6), Chengjiang (RN
24), Laogong (PC 8), Shangxing (DU 23), Huiyin (RN
1), Quchi (LI 11), Jinjin(EX-HN 12), Yuye(EX-HN 13),
Shenting (DU 24), Xingjian (LR 2), Yanglingguan (GB
34), Ruzhong (ST 17), and Jianshi (PC 5) [20]. They
brought good effects on the treatments of
neuropsychological disorders [21]. Research showed
regional homogeneity and amplitude of low-frequency
fluctuation value decreased after laser acupuncture on
TGP. The results mean the treatment could induce
alternations of spontaneous brain functions and affect
neuropsychological diseases [22].

Gui Ku acupoint from Beiji Qianjin Yaofang
(Prescriptions Worth a Thousand Pieces of Gold for E
mergencies) is a common acupoint that is used for
emotional diseases. It is located on the nail's angle on
the thumb's radial side and the big toe's medial border.
The specific operation of moxibustion at Gui Ku point
is first to put the two thumbs together, keep the front
edge of the nail in the side-to-side position, then
moxibustion with wheat grains until the patient feels
hot, and then remove it. It is one of the most common
acupoints for emotional diseases in ancient times. It
showed good results in the treatment of depression
[23,24].

Some studies have shown that moxibustion at
Shaoshang (LU 11) and Yinbai (SP 1) points has a good
curative effect on phlegm-Qi stagnation type
depression. The Hamilton Depression Rating Scale
(HAMD) scores of patients who received moxibustion
on LU 11 and SP 1 combined with western medicine
treatment were significantly lower. The overall curative
effect was 16.7% better than the control group [25].

Case Report

23 years old male depression patient with
depressed emotion, sluggishness, anhedonia, insomnia,
poor appetite, body pain, red tongue with tooth marks,
white greasy tongue coating, and string pulse. The
psychologist in other hospitals diagnosed the depression
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level. The Chinese syndrome differentiation is
considered Liver Stagnation with Spleen Deficiency.
The patient accepted acupuncture treatment with
inserted needles on Shangxing (DU 23), Sishenchong
(EX-HN 1), Yin Tang (EX-HN 3), Hegu (LI 4), Tianshu
(ST 25), Sanyinjiao (SP 6), and Taichong (LR 3). The
needles were kept for 30 mins per treatment. After 4
treatments, the patient felt the emotion more stable and
symptoms relieved. The psychologist diagnosed as the
level of depression decreased.

The main idea of the treatment was to soothe the
liver and regulate Qi, smooth meridians, and strengthen
the spleen and stomach. EX-HN 1, EX-HN 3, and DU
23 are the acupoints for negative emotion relief and
common acupoints for insomnia [26,27]. The negative
emotion of the patient was from study stress and worried
about the examination. In TCM theory, worry emotion
will damage spleen function. The study showed that
mental would affect the gastro-intestine function [28].
ST 25 can strengthen spleen function and relieve the
symptoms of poor appetite [29]. LI 4 and LR 3 are the
acupoints to smooth the Qi flows and can relieve
depressed emotion [30].

Conclusion

TCM treatments effectively control negative
emotions and have been used for years. The treatments
can enhance negative emotional problems and bring
good clinical application effects.
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Introduction

ABSTRACT

Introduction: Post-Stroke Depression (PSD) is the one of the most common clinical
complications in stroke patients. There are currently many methods of treatment for this
disease, for Traditional Chinese Medicine acupuncture will be used mainly because it is
safe, effective and few side effects.

Objective: To summarize the rule of acupoint selection in acupuncture treatment of
post-stroke depression based on data mining of clinical literature papers by Traditional
Chinese Medicine Inheritance Support System (TCMISS) to provide new insights in
clinical therapy.

Methods: The clinical research literature on acupuncture treatment of post-stroke
depression was collected from the CNKI, Weipu and Wangfang Journal database
between May 2012 to April 2022. The acupoint prescription was entered into the
“Traditional Chinese Medicine Inheritance Support System (V2.5) software” and were
analyzed for frequency, repetitive and core combination of prescribed acupoints.
Results: 85 articles, 85 acupoint prescriptions and 79 acupuncture points were included
into the study. The acupoints with highest frequency in overall usage in descending
order are Baihui (DU20), Taichong (LR3), Neiguan (PC6), Shenmen (HT7) and
Sishenchong (EX-HN1). The hight-frequency acupoints combinations are listed as
follows: Baihui (DU20) and Neiguan (PC6), Baihui (DU20) and Taichong (LR3),
Baihui (DU20) and Shenmen (HT7).

Conclusion: Data mining and analysis of acupoint selection in acupuncture treatment
of post-stroke depression could provide a new idea and insight for further clinical
treatment.

Keywords: Post-stroke depression; Acupuncture; Acupoint selection; TCMISS

but there are also different degrees of adverse reactions,

Post-Stroke Depression (PSD) is a secondary
depression that occurs after stroke and is the one of the
most common clinical complications in stroke patients.
The main features are depression, slow thinking,
disturbance of thinking content and reduced conscious
activities, even some patients have behaviors such as
world-weariness and suicide, which affect the recovery
of patients [1]. The incidence of PSD is 30% to 50% [2].
As for the treatment of this disease, western medicine
mostly uses antidepressant drugs for antagonistic
treatment. These drugs have achieved certain effects,

which are easy to cause allergic reactions and the
formation of dependence, resulting in poor patient
compliance, thereby affecting patient treatment [3].
Traditional Chinese medicine is mainly based on
prescriptions and acupuncture in the treatment methods,
and its clinical application has the advantages of obvious
curative effect, high safety and less side effects.
Relevant studies have shown that acupuncture to
stimulate the cerebral cortex can effectively increase the
content of NE, 5-HT and DA in the blood, and at the
same time can inhibit the hypothalamus-pituitary-

J Health Sci Altern Med
2"d International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

237



adrenal cortex axis, improve and effectively inhibit
nerve cell apoptosis, thereby improving PSD symptoms
and restoring neurons damage [4]. In this paper, with the
aid of Traditional Chinese Medicine Inheritance
Support System (V2.5), the data mining method will be
used to explore the selection rules of acupuncture points
for post-stroke depression, provide reference and
inspiration for clinical treatment based on data
correlation.

Methodology
Research literature selection

Searched in CNKI, Weipu, Wangfang and selected
related documents in the database between May 2012 to
April 2022.
a.Inclusion criteria : Clinical treatment of acupuncture
for PSD published in domestic journals, Observation;
Diagnosis of PSD; Acupuncture treatment the main
treatment is effective; Use of Chinese or internationally
recognized diagnostic and efficacy evaluation standards
b.Exclusion criteria : Non-clinical research literature
such as animal experiments, literature reviews,
experience summaries; Issuing other diseases after
stroke such as constipation and dizziness; Conference
papers, Master's and Doctoral thesis ; Documents using
non-traditional acupuncture, such as acupoint injection,
scalp acupuncture, electronics, floating needles; case
report; Repeated publications.
Retrieval strategy
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Figure 2 Traditional Chinese Medicine Inheritance
Support System (TCMISS)

Results
Frequency of acupoint selection
A total of 85 acupoints were used in 85 research
literature and the total usage of acupoints were 583
times. Use of "Frequency statistics" to calculate the
frequency of use of each acupoints. Excel was used to
find the frequency as well and return with the 17 most
used acupoints. The top 5 acupoints according to the
frequency were Baihui (DU20), Taichong (LR3),
Neiguan (PC6), Shenmen (HT7) and Sishenchong (EX-
HN1). See table 1, figure 3

Table 1 Acupoint frequency for acupuncture treatment
of PSD

Use " Post- Stroke Depression AND acupuncture” No.  Acupoint  Frequency % Meridian
as the key word for the search 1 B 55 69.62% Governing
Terminology specification (bu20) Vessel

Use “The Name of Acupoint” and “Positioning” 2 At 46 58.23% Yin
“standardizes the acupuncture point names to classical (LR3) c

- . cap 3 S 39 49.37% Yin
names”, If you find the acupoint name ‘“Shuigou (PCS)
(GV26)” and “Renzhong (GV26)” record as “Renzhong 4 ] 34 43.04% vYin
(GV26)” (HT?)
Statistical processing 5 Peri 30 37.97% Extra point

Use the data analysis "Frequency statistics™ tools in (EX-HN1)

TCMISS function. The frequency of usage of different 6 i 28 35.44% | Goveming
acupuncture points were analysied. Acupoint frequency (Gva4) Ves.sel
. 7 —FA% 24 30.38% Yin
was sorted from high to low. These were based on (SP6)
association rules that were applied to the “composition 8 Fl 20 25,300 Extra point
formula” for the analysis of the compatibility of each (EX-HNG6)
acupuncture points. See figure 1, figure 2. 9 Jrayily 19 24.05% Yang
(ST36)
e 10 i 18 22.78% Renmai
@ (CV17)
E FRKmENF B 11 e 17 21.52% Yang
BB ESRNRSR (BL18)
s 12 Arh 17 21.52% Governing
| e @ [ rewm o (GV26) Vessel
13 DFT 15 18.99% Yang
L | mrex & (BL15)
PASIN 0,
; Eeer o B e 14 (DL S\) 14 17.22% Yang
15 [ 14 17.22% Yang
Figure 1 Traditional Chinese Medicine Inheritance (BL23)
Support System (TCMISS)
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No. = Acupoint Frequency % Meridian
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Figure 3 Acupoint frequency for acupuncture
treatment of PSD

Analysis of the rule of acupoint selection

In the “Rule of acupoint group” module, the
amount for analysis was set to 20 (in the samples were
less than 20 entries) and confidence level at 0.6
(Indicating a confidence level of over 60%). The top 10
mostly used acupoint combinations are shown in table 2
and figure 4. The rule of compatibility came out with 10
results is shown in table 3. Results from the “Show
table” function of the acupoint grouping are shown in
figure 5 (Support 20%), figure 6 (Support 30%) and
figure 7 (Support 40%).

Table 2 Acupoint combination frequency statistics table

No. Acupoint groups Freq;enc
1 i<(DU20) — PNX(PC6) 32
2 H%=(DU20) - K##(LR3) 31
3 5=(DU20) — i I(HTT) 29
4 Kyh(LR3) — N<(PC6) 28
5 =(DU20) - iEE(EX-HNG) 25
6  A#(LR3) — i T(HT7) 24
7 PX(PC6) — i I(HTT) 24
8 i%(DU0) — K#H(LR3) — Kk 23
(PCB)

9 Fi£(DU20) — NL(PCB) — ] 92
(HT7)

10 £x(DU20) — PuifE(EX-HNL) 20
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Figure 4 Acupoint combination frequency statistics
table

Table 3 Statistical Table of Acupoint Rules

No. Rule Confidence
1 [ (EX—HN6) - 7i2(DU20) 0.95

2 P9X(PCE), il 1(HT7) — Fi£(DU20) 0:91066660

,  KIFLR3), P3(BCE), i1 1(HTT) ~ ri%x 0.89473684
(DU20) 2

4 jifflZZ(EX-HNB) = 14x(DU20) 0'89255714

5 il I(HTT) —» 14(DU20) 0.8523a1L7
6 1142(DU20), A#f(LR3), il J(HTT7) - H% 0.85

(PC8) ’

7 Ash(LR3), i1 1(HT7) — 114(DU20) 083333333

8 KUH(LR3), NE(PC6) — 2(DU20) 0.82142857

0.82051282

9 W(PCB) — 1 (DUR0) 1

Note: "—" means that the left and right points often
appear as a combination at the same time; the closer the
confidence is to 1, the greater the frequency of the
combination.
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o
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Figure 7 Support is 40%

The network display diagram shows: when the
support is (20%) (figure 5), it can fully display the use
of acupoints: when the support is 30% (figure 6), the
acupuncture points clearly show the formula of the
formula, and Baihui (DU20) often It is used in
combination with several acupoints; when the support
reaches 40% (figure 7), it is clearly obtained that the
acupoint with the highest frequency of use with Baihui
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(DU20) is Neiguan (PC6) acupoint. It shows that the
main acupuncture points in the prescription of
acupuncture treatment for post-stroke depression should
be Baihui (DU20) and Neiguan (PC6).

Discussion

Post-stroke depression is a concomitant disease of
stroke. Its clinical manifestations include hemiplegia,
partial numbness, mouth and tongue askew and
unsmooth speech, as well as emotional disturbances
seen in depression syndrome, manifested as depressed
mood, emotional restlessness, irritability and crying,
flank pain, etc. [5-6]. Traditional Chinese medicine
believes that PSD belongs to the category of "depression
syndrome™ in Chinese medicine. Clinical treatment is
mostly based on the heart and brain, and is closely
related to the liver, spleen and kidney [7]. The etiology
and pathogenesis of this disease is that qi, blood,
phlegm, and fire stasis block the brain collaterals,
causing patients to have anxiety and worry, and
affecting the liver's dredging function, causing the liver
to lose its balance and qi stagnation. Therefore,
acupuncture treatment should adjust the qi mechanism
and improve the function of the viscera, so as to achieve
the effect of promoting qi and relieving depression,
calming the heart and soothing the mind [8].

The study found that the top 4 acupoints with the
highest frequency (frequency > 30) in the treatment of
PSD are listed in table 1 : Baihui (DU20), Taichong
(LR3), Neiguan (PC6), Shenmen (HT7). Baihui (DU20)
is the meeting point of all yang, the meeting of the three
yang meridians of the hands and feet, the Governing
Vessel and the liver meridian, located the top of the
head. {Ling Shu * Wei Qi) says : "The gi in the head
has a street, and if the qi is in the head, it stops in the
brain."[9] From the perspective of traditional Chinese
medicine and meridian theory, "the brain is the home of
the primordial spirit", control the spirit, Baihui (DU20)
belongs to the Governing Vessel, and the Governing
Vessel connects to the brain, it illustrates the close
relationship between the brain and the Governing
Vessel. Depression is mainly manifested as abnormal
emotions, abnormal activities of "spirit", patients often
have symptoms such as decreased interest, decreased
appetite, and decreased sense of happiness. Baihui
(DU20) has the functions of refreshing the brain and
opening the orifices, calming the heart and soothing the
mind, calming the liver and subduing the yang, regulates
the gi of the Governing Vessel, invigorates the yang qi,
and has the effect of refreshing the brain and opening
the mind, strengthening the brain and calming the mind.
Taichong (LR3) is the Shu-stream point and Yuan-
source point of the liver meridian, the liver controls
emotions, this acupoint has the functions of clearing
liver and improving eyesight, calming liver and
relieving wind, soothing liver and gallbladder,
activating meridians and collaterals. Taichong (LR3) is
the Yuan-source point, it is the place where the original
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qi of the viscera passes and stays. The main function of
this point is to regulate the deficiency and excess of the
liver and the liver meridian, so acupuncture at Taichong
(LR3) can soothe the liver and purify fire and regulate
emotions. Neiguan (PC6) point is the collateral point of
the pericardium meridian of Hand Jueyin, where the
eight meridians meet. The pericardium acts on behalf of
the heart to receive pathogenic, stores the spirit in the
heart, controls the blood vessels, and is the master of the
internal organs {Zhen Jiu Jia Yi Jing) says: “The mind
is sullen and good at panic, the heart is sad, and Neiguan
(PC®6) is the main ". It is said that the human body's
consciousness, thinking and other spiritual activities all
depend on the commander of the heart. If the function
of the mind governing consciousness is abnormal,
abnormality of spirit, consciousness and thinking
activities can occur. Acupuncture at this point can adjust
the mind, regulate gi and blood, promote the circulation
of gi and blood, and relieve mental tension. Shenmen
(HT7), Shen means God, is opposite to ghosts; Men
means door, the door of entry and exit. The name of this
acupoint means that the gi and blood of the internal
meridians of the heart meridian are connected to the
external meridians of the heart meridian. Shenmen
(HT7) is the Shu-stream point and the Yuan-source
point of the heart meridian of Hand Shaoyin, this
acupoint has the functions of calming the heart and
calming the mind, nourishing the heart and nourishing
qi, and is good at treating mental disorders.

The analysis of the overall correlation law of
acupoint allocation for post-stroke depression shows
that the common acupoint combinations with high
correlation (frequency>25) (see table 2) are Baihui
(DU20) - Neiguan (PC6), Baihui (DU20) - Taichong
(LR3), Baihui (DU20) - Shenmen (HT7), Taichong
(LR3) -Neiguan (PC6). Baihui (DU20) - Neiguan
(PC6): Baihui (DU20) belongs to the Governing Vessel,
and the Governing Vessel connects to the brain, the
brain is the house of the primordial spirit, and has the
power to adjust the mind and refresh the brain; Neiguan
(PC6) is the collateral point of the pericardium meridian,
and the confluence point of the eight meridians connects
the Yin Linking Vessel. The heart controls the blood
vessels, stores the spirit, and is the master of the internal
organs. It has the effect of widening the chest and
regulating qi, opening the orifices and relieving
depression. Depression is mainly located in the heart,
brain, and liver, and the combination of these two points
can refresh the brain and open the mind, calm the heart
and soothe the mind. Baihui (DU20) belongs to the
Governing Vessel, emphasizes the relationship between
the Governing Vessel and the brain, and has the effect
of conditioning the brain, spirit, and yang qi; Taichong
(LR3) belongs to the Yuan-source point of the liver
meridian of Foot Jueyin, which can soothe the liver and
regulate gi. The two acupoints are used together to
regulate the brain and spirit, soothe the liver and
gallbladder, and relieve depression. Baihui (DU20) -
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Shenmen (HT7): Baihui (DU20) belongs to the
Governing Vessel, and the Governing Vessel enters the
brain; Shenmen (HT7) is the Shu-stream point and the
Yuan-source point of the heart meridian of Hand
Shaoyin, the heart stores the spirit, so acupuncture this
point can calm the mind, and combined with Baihui
(DU20) in the treatment of mental illness, it has a
miraculous effect, and has the effect of invigorating
depression and refreshing the brain [10]. Taichong
(LR3) - Neiguan (PC6): Taichong (LR3) is the Yuan-
source point of the liver meridian of Foot Jueyin. The
liver controls the emotions and regulates gi. Taichong
(LR3) is the key point for soothing liver and regulating
gi; Neiguan (PC6) is the collateral point of the
pericardium meridian of Hand Shaoyin, which can
adjust the power of mind and spirit. The combination of
two points has the effect of soothing the liver and
regulating gi, calming the heart and soothing the mind.

From the statistical results in table 3, it can be seen
that there are 9 items local and distal compatibility such
as Neiguan (PC6) - Shenmen (HT7) - Baihui (DU20),
Taichong (LR3) - Neiguan (PC6) - Shenmen (HT7) -
Baihui (DU20), etc. Two items are mainly based on
local acupoint selection, such as Yintang (EX-HNG) -
Baihui (DU20) and Shenting (DU24) - Baihui (DU20),
which reflects "where the acupoints are, where the
indications are"; Because the lesions of post-stroke
depression are located in the brain, the etiology and
pathogenesis are closely related to the heart and liver.
According to the statistical results, it can be seen that the
probability of local acupoint selection combined with
distal acupoint selection is the highest, indicating that in
clinical treatment of post-stroke depression, the
combination of local and distal acupoints at the same
time is effective, followed by local selection alone has a
certain effect.

Conclusion

Traditional Chinese Medicine Inheritance Support
System is an important auxiliary tool for data mining
and analysis of hidden clinical information laws. The
results of acupoint frequency and acupoint compatibility
of clinical acupuncture treatment of PSD can be better
summarized, which can provide a reference plan for
clinical treatment of PSD, which is suitable for
physicians to promote and use without complex
syndrome differentiation. Of course, the results obtained
in this study are all based on data mining technology,
and the specific application should also be combined
with clinical practice.
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Introduction

ABSTRACT

Introduction: Linalool is an active compound found in many essential oils having
sedative, anxiolytic and analgesic properties. Therefore, these essential oils have been
usually used in aromatherapy to reduce stress. However, the mechanism underlying anti-
stress of linalool has not been investigated.

Objective: To investigate the mechanism of neuroprotective action of linalool on
corticosterone-induced neurotoxicity in PC12 cells.

Methods: PC12 cells were treated with 650 uM of corticosterone in the absence or
presence of linalool or fluoxetine for 24 hours. PC12 was treated with corticosterone
650 uM and difference concentration of linalool (100, 200, 300, 400, 500, 600 and 700
uM) for 24 hours. Methyl thiazolyl tetrazolium (MTT) assay and lactate dehydrogenase
(LDH) detection were investigated to confirm the neuroprotective effect of linalool
against cell damage caused by corticosterone. Then, the intracellular Ca?* content was
measured by fluorescent labeling.

Results: Linalool 100 and 200 uM significantly increased cell viability compared with
the group treated with corticosterone alone (p<0.05). Linalool 100, 200, 300 and 400
UM significantly (p<0.05) reduced LDH release. Linalool (100, 200, 300, 400, 500 and
600 uM) tend to revere the increased intracellular Ca?*produced by corticosterone.
Conclusion: These findings indicated that linalool exerted a neuroprotective activity
against corticosterone-induced neuronal apoptosis in PC12 cells. The mechanism
underlying this action may be partly due to the attenuation of intracellular Ca?*
overloading under stress conditions. However, further studies need to investigate the
precise cellular and molecular mechanisms underlying this neuroprotective activity of
linalool.

Keywords: linalool; corticosterone; PC12; apoptosis; intracellular calcium

fluoxetine can inhibit the activation of the HPA axis [5].

Depression is one of the most common mental
disorders, leading to a decline in social ability, disability
and many diseases [1,2]. The hypothalamic-pituitary-
adrenal (HPA) axis activation is one of the acceptable
mechanisms underlying the pathophysiology of
depression. Dysregulation of the HPA axis results in
elevated cortisol, the stress hormone as well as
corticotropin-releasing hormone as well as hippocampal
volume reduction [3,4]. Antidepressant drugs such as

However, long-term treatment of antidepressant can
cause many side effects, including nauseas, insomnia,
agitation, weight gain, somnolence, sexual dysfunction,
and cardiovascular adverse events Therefore,
complementary and alternative medicines (CAM) have
been increasingly used for treating depression [6].
Aromatherapy, one of the CAM options, has been
frequently chosen by patients with depressive symptoms
since it is an invasive and inexpensive treatment [7].
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Lavender [8,9] and bergamot [10], essential oils
commonly used in aromatherapy to reduce depressive
symptoms, contain the active components including
linalool [11]. The previous study found that linalool
demonstrated antidepressant-like effects by decreasing
immobility time in the tail suspension test in mice [12].
There are many studies investigating the effect of
linalool in various stress conditions. For example,
linalool attenuated the decreased cell viability against
glucose/serum deprivation (GSD)-induced cytotoxicity,
indicating its neuroprotective effect [13]. Recently,
Migheli et al (2021) also reported that linalool protected
PC12 cells from H;Oz-induced oxidative stress by
increasing cell viability, reducing LDH release and ROS
production [14]. However, the neuroprotective action of
linalool on stress induced by corticosterone, another
stress hormone, has not been investigated. Therefore,
the aim of the present study was to investigate the
mechanism of neuroprotective action of linalool on
corticosterone-induced neurotoxicity in PC12 cells.

Methodology

Cell culture

PC 12 cells were ordered from the American type
culture collection (ATCC) (Manassas, USA). PC12
cells were cultured in collagen-coated plate and
maintained with Dulbecco's modified Eagle's medium
(DMEM) cell culture, consisting of 0.35% glucose, 10%
horse serum, 5% fetal bovine serum (FBS) and 100 U/ml
kanamycin and subsequently incubated at 37°C for 48
hours until 70% cell growth. Then, the cells were
initially incubated with linalool solution plus 650 pM
corticosterone for 24 hours and then studied 1) survival
of PC12 cells against corticosterone, 2) LDH secretion
from PC12 cells, and 3) intracellular calcium level in
PC12.

Chemicals

Linalool, fluoxetine and corticosterone were
purchased from Sigma-Aldrich (St Louis, MO, USA).
Dimethyl sulfoxide (DMSO) was obtained from
Millipore  (Billerica, MA, USA) and 3-(4,5-
dimetylthiazolyl-2)-2,5-diphenyl tetrazolium bromide
(MTT) was obtained from MP Biomedical (lllkirch,
France). Fura-2/AMdye  was purchased  from
Invitrogen (Carlsbad, CA, USA).

Cell viability assay

Cell viability was determined by using (3-[4,5-
dimethylthiazol-2-yl]-2,5 diphenyl tetrazolium
bromide) MTT assay. In brief, PC12 cells were cultured
in 96 well plates at a density of 5x10° cells/well in
serum-free DMEM and allowed to adhere at 37 °C, 5%
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CO; incubator for 24 hours. The cells were co-treated
with various concentrations of linalool (100, 200, 300,
400, 500, 600, 700 uM) or10 uM fluoxetine and 650 uM
corticosterone and incubated for 24 hours. Then, a 20 pl
MTT solution was added and the plate was further

incubated in a CO2 incubator at 37 °C for 4 hours. The

medium was aspirated off and 100 pL. DMSO was added
to dissolve formazan crystals. The absorbance of the
purple solution was measured at 545 nm by
spectrophotometer (Epoch™ microplate
spectrophotometer; Biotek, Winooski, VT, United
States). Cell viability was shown as a percentage of non-
treated control.

Lactate Dehydrogenase (LDH) Assay

This assay is based on the measurement of LDH
release from the cells due to damage of plasma
membrane. Thus, the presence of stable LDH in cell

culture medium can be detected and used as an indicator

of cellular toxicity. LDH release was measured by
following the instruction manual of LDH activity assay
kit and using spectrophotometer (Epoch™ microplate
spectrophotometer; Biotek, Winooski, VT, United
States). All experiments were performed in triplicate.

Measurement of Intracellular Ca2* Concentration

Quantitative intracellular calcium was determined
using Fura-2/AM, fluorescence indicator of free
calcium. Initially, PC12 cells were co-treated with
various concentrations of linalool (100, 200, 300, 400,
500, 600, 700 uM) or 10 uM fluoxetine and 650 UM
corticosterone and incubated for 24 hours. Then, the
cells were collected and incubated with Fura-2/AM and
pluronic F-127 for 45 min at 37 °C. After washing with
ice-cold PBS solution, the fluorescence was measured
by  microplate reader (Epoch™  microplate
spectrophotometer; Biotek, Winooski, VT, United
States) at 400 nm excitation and 505 nm emission. Cell
viability was shown as a percentage of non-treated
control.

Statistical analysis

All data were expressed as mean + standard error
of mean (SEM). Thestatistical analysis was performed
with one-way ANOVA followed by Newman-Keuls
multiple comparison testusing GraphPad Prism 9
software. The differences between mean values were
accepted as statistically significant at p<0.05. Each
experimental group consisted of 6 cell samples.

Results

Effect of linalool on viability of PC12cells after
inactivation by corticosterone
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As shown in figure 1, 650 uM corticosterone
significantly decreased cell viability of PC12 (p<0.01).
The 100 and 200 puM linalool significantly attenuated
the decreased cell viability produced by corticosterone.
(p<0.05), while fluoxetine 10 uM resulted in less cell
survival than incubating with corticosterone alone
(p<0.01).

150+

% Cell viability

Linalool (uM)

CORT (uM)
Figure 1 Effects of linalool on corticosterone
(CORT)-induced cytotoxicity of PC12 cells
measured by MTT assay (mean + SD, n= 4-6).
**p<0.001 as compared with control (CONT)
group; #p<0.05 and ##p<0.01 as compared with the
CORT group.

Effect of linalool on corticosterone-induced LDH
release from PC12 cells

As indicated in figure 2, the percentage of LDH
release was significantly increased for corticosterone-
treated PC12 cells (p<0.001). Linalool (100, 200, 300
and 400 uM) but not 10 pM fluoxetine significantly
attenuated the increased LDH release produced by
corticosterone (p<0.01).

100+

* %k k

% LDH releasing

A
§ SR SHSSHS

9
o Linalool (pM)

CORT 650 pM

Figure 2 Effects of linalool vetiver oil on LDH
release in corticosterone (CORT)-induced PC12cells
(mean + SD, n=4-6). ***p<0.001 as compared with
control (CONT) group; #p<0.05 as compared with
the CORT group.
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Effect of linalool on corticosterone-induced
intracellular Ca#* concentration in PC12 cells

As shown in figure 3, after treatment of PC12 cells
with 650 uM corticosterone for 24 h, the concentration
of intracellular Ca?* markedly increased as compared
with the control group (p<0.01). By contrast, linalool
(100, 200, 300, 400, 500 and 600 uM) tend to revere the
increased intracellular Ca?* produced by corticosterone.
Surprisingly, 10 pM fluoxetine did not attenuate the
increased Ca®* release produced by corticosterone.
(p<0.01).

200

150

100

[Ca?']i (% of control)

50

A S O OO O SN O
S OSLSLSSSSS

Linalool (pM)

CORT 650 uM

Figure 3 Effects of linalool on corticosterone-
induced intracellular Ca2* concentration in PC12
cells (mean + SD, n=4-6). **p<0.01 as compared
with the control (CONT) group.

Discussion

Linalool is the principal component of many
essential oils produced from aromatic plants including
members of the Lamiaceae (mints), Lauraceae (laurels,
cinnamon, rosewood) and Rutaceae (citrus) [15-17].
Linalool, a lipophilic monoterpene, may pass the blood
brain barrier to exert effects on brain function. Many
studies have demonstrated that linalool exerts
neuroprotective, anti-inflammatory, and antioxidant
effects in the brain [18-21]. Linalool demonstrated
antidepressant-like effects in animal models and
neuroprotective  action  against  glucose/serum
deprivation and HO; induced oxidative stress.
However, the neuroprotective action of linalool on stress
induced by corticosterone, another stress hormone, has
not been investigated. These findings indicated for the
first time that linalool exerted a neuroprotective activity
against corticosterone-induced neuronal apoptosis in
PC12 cells. The previous studies have shown that high
corticosterone level caused severe PC12 damage
including apoptosis and decreased nerve growth factor
(NGF) mRNA levels in cells [22], but antidepressants
can alleviate this damage [23]. This is consistent with
the present study that showed that linalool attenuated the
decreased cell viability of PC12 induced by
corticosterone. Unexpectedly, fluoxetine, the standard
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antidepressant, potentiated the decreased cell viability
produced by corticosterone. Similarly, after fluoxetine,
the cell viability showed a significant increase at dayl
but a slight decrease at day 2 [24]. Recently, it was also
shown that neuronal death was markedly increased with
treatment of 10-30 uM fluoxetine [25]. Therefore, our
results suggest that linalool may protect PC12 cells from
the toxic effect of the hormone corticosterone superior
to fluoxetine, used with high dose or longer duration.
LDH is an enzyme present in the cytoplasm of all
mammalian cells. Normally, the plasma membrane does
not allow the secretion of LDH, but LDH is released into
the extracellular fluid following cell damage. Thus, the
LDH leakage has been commonly used as the marker of
cell damage or injury. The previous study showed that
antidepressant medications can attenuate PC12 cell
damage from corticosterone by reducing LDH release
[26]. Consistent with this study, it was found that high
corticosterone level increased LDH secretion, likely due
to cell damage as shown in the MTT experiment with
reduced cell viability. In contrast, linalool attenuated the
increased LDH secretion and decreased cell viability
induced by corticosterone treatment. Thus, this study
suggests that linalool has a protective effect on PC12
cell damage from corticosterone exposure, while
fluoxetine does not have a protective effect against cell
damage from this stress hormone. Intracellular calcium
is a key signaling ion involved in neuronal cell function
including synaptic activity, cell communication and
adhesion [27]. After corticosterone exposure,
intracellular calcium was elevated, resulting in
increased LDH release and ROS production which
subsequently cell damage [28]. This study also found
that the concentration of intracellular Ca?* was
upregulated in corticosterone-treated PC12 cells but
slightly downregulated in the cells co-treated with
linalool.

Conclusion

These results indicate that the neuroprotective
effect of linalool against corticosterone-induced
apoptosis may be partly mediated by the inhibition of
intracellular Ca®* concentration intracellular calcium
overload. However, further studies need to investigate
the precise cellular and molecular mechanisms
underlying this neuroprotective activity of linalool.
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Introduction

ABSTRACT

Introduction: A biofilm is extracellular substances produced by microorganisms to
protect themselves from harmful agents, including antibiotics. Bacteria living in
biofilms are known to have higher resistance to antimicrobial therapy and is one of the
most important mechanisms of resistance to antibiotics. Hence, development of a novel
anti-biofilm agent is of far-reaching importance.

Objective: To investigate the anti-biofilm effect of B. rotunda extract (BRE) and its
synergism with cloxacillin (CLX) on biofilms of B-lactam-resistant Staphylococcus
aureus.

Methods: B. rotunda extract was carried out by macerating with 99.9% ethanol. The
extracts were subsequently dried using a rotary evaporator and lyophilized. The anti-
biofilm activity and synergistic effect of BRE were carried out by a crystal violet assay.
Quantitation of biofilms were done by a spectrophotometer, while qualitative analysis
of biofilm formation was observed under a light microscope.

Results: Following 24 h of treatment, the result from quantitative analysis of biofilm
formation using a crystal violet assay revealed that BRE significantly eradicated
biofilms of B-lactam-resistant S. aureus. Interestingly, the combination of BRE and CLX
synergistically inhibited biofilm formation. In line with qualitative analysis of biofilm
formation, bacteria treated with BRE and CLX, either alone or in combination, had
explicitly lower biofilm than untreated control.

Conclusion: BRE potentially destroyed biofilms and had synergistic effect with CLX
in eradication of biofilms of fB-lactam-resistant S. aureus. These findings from the
evidence that the combination of BRE and CLX could be a good candidate for further
development as a novel agent for treatment of recalcitrant infection caused by f-lactam-
resistant S. aureus.

Keywords: Boesenbergia rotunda extract; biofilms; synergism; Staphylococcus aureus

A biofilm is a structured community of bacteria
embedded in a self-produced extracellular polymeric
substance (EPS) composing of polysaccharides,
proteins, nucleic acids, lipids, and humorous-like
substances [1]. This matrix makes it difficult to
eradicate and causes chronicity of infection [2].
Biofilms are formed on many implanted medical
devices, such as central venous catheters, heart valves,
urinary catheters, orthopedic devices and even contact
lenses [3,4]. The bacteria living in a biofilm can become

as much as 10-1000 times more resistant to
antimicrobial agents compared with normally seen in
planktonic cells [3]. Failed penetration of the agents,
delayed diffusion of antibiotic, and slow-growing or
non-growing state are the contributing factors for
resistance to antibiotics [5]. Accumulation of f-
lactamase with an increased upregulation of efflux
pumps allows bacteria to survive in the biofilm [6].
Treatment of bacteria in the biofilm with antibiotics
often fails to Kill. Currently available antibiotics are
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most effective against planktonic bacteria, but they are
typically ineffective to eradicate bacterial biofilm and
persistent infections. So, this indicates a necessity to
research and develop novel agents targeting biofilms
[7]. Plant-derived antibiofilm agents are of interest.
Flavonoids isolated from Moringa oleifera seed extract
had inhibitory effects on biofilms of S. aureus, P.
aeruginosa and C. albicans [8]. Salvipisone extracted
from hairy roots of Salvia sclarea L. also showed anti-
biofilm activity against S. aureus and S. epidermidis [9].
In addition, phytochemical/antibiotic or
antibiotic/antibiotic combinations are a promising
approach to eradicate bacterial biofilms. Coelho and
Pereira (2013) also found the anti-biofilm activity of
three essential oils, including cinnamon (Cinnamomum
zeylanicum), tea tree (Melaleuca alternifolia) and
palmarosa (Cymbopogon martini), either used singly or
in combination with ciprofloxacin. They found that P.
aeruginosa biofilms were inhibited by each of these
essential oils [10]. N-acetylcysteine, EDTA, ethanol and
talactoferrin (TLF) also revealed synergy with some
antibiotics against S. epidermidis and C. albicans
biofilms, which are common catheters-indwelling
pathogens. These combinations were proposed to be
new regimens for treatment of infected catheters [11].
Staphylococcus aureus is a Gram-positive coccus
belonging to the family Staphylococcaceae. It is
considered as the normal microbiota of human mucous,
nasopharynx and skin. This bacterium is among the
greatest threats to human health in both community
onset and healthcare-acquired infections. It causes a
variety of human illnesses, including pneumonia,
meningitis, toxic shock syndrome, bacteremia, wound
sepsis, osteomyelitis, and endocarditis [12]. Methicillin-
resistant S. aureus (MRSA) was recorded in the year of
the drug’s launch. Since then, MRSA has become one
of the most serious public health problems worldwide.
Using a combination approach of a phytochemical and
antibiotic is a promising avenue for combating
multidrug-resistant bacteria and their biofilms. B.
rotunda, or locally known in Thai as Kra-chai khaw, has
been used as traditional ethnomedicine for treating
several human ailments including rheumatism, muscle
ache, fever, gouty arthritis, bowel disorder, abdominal
distension, carminative, appetite promotion, gastric
disturbances, anti-ulcer, anti-inflammation, antioxidant,
anti-viral, anti-parasite and anticancer. Interestingly,
this herbal plant exhibits strong antibacterial activity
with a wide spectrum against pathogenic bacteria [13].
Due to scarce data, the present study therefore
investigated the anti-biofilm activity and synergy effect
of B. rotunda extract (BRE) with cloxacillin (CLX)
against biofilms of B-lactam-resistant S. aureus.

Methodology
Bacterial strains and antibiotic

B-lactam-resistant S. aureus DMST 20651 was
obtained from the Department of Medical Science,
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Ministry of Public Health, Thailand. Cloxacillin
antibiotic (> 95% purity) was purchased from Sigma-
Aldrich, Singapore.

Extraction of B. rotunda

Rhizomes of B. rotunda were domestically
obtained from Nakhon Ratchasima province, Thailand
during August 2014. The plant sample was
authenticated by comparing with the Forest Herbarium
specimen (a voucher specimen BKF No. 192160).
Finely ground of dried rhizome were macerated with
99.9% ethanol for a week at room temperature. The
extracts were then filtered through Whatman no. 1 filter
paper before removing the solvent using a rotary
evaporator under reduced pressure. Subsequently, the
extracts were dried by a lyophilized [14].

Quantitation of bacterial biofilm

The inhibitory effect of BRE either alone or in
combination on biofilm development were evaluated as
previously described by Gopal et al. (2014) with some
modifications [15]. Briefly, an 18-h culture of test
bacteria was adjusted in saline to give 5 x 10 CFU/mL.
Twenty microlites of adjusted bacterial suspension were
added to 190 pL of broth medium supplemented with
0.2% glucose plus BRE, or antibiotic alone, or in

combination. The concentration at half-MIC or FIC of

BRE or antibiotic from a previous study was employed
[14]. Following incubation at 37 °C for 48 h, the culture
medium was discarded, and free-floating planktonic
cells were washed with distilled water. The adhered
biofilms were stained with 0.4% (w/v) crystal violet

solution for 30 min. The excess stain was washed off

thoroughly with distilled water. After the wells are
air-dried, the stained biofilms were then solubilized with
100% ethanol before measuring an absorbance using
a microplate reader at 595 nm. The optical density
values represented adhering bacteria and forming
a biofilm

Microscopic analysis of bacterial biofilm

The light microscope analysis of bacterial biofilm
was examined following the method of Nithya and
Pandian (2010) and Packiavathy et al (2014) with few
modifications [16,17]. Two hundred microliters of
adjusted bacteria (5 x 108 CFU/mL) were added to 1800
pL of fresh medium (supplemented with 0.2% glucose)
containing BRE either alone or in combination with
antibiotics in a 24-well polystyrene plate. Wells with
and without test bacteria were used as controls. The
plate was incubated at 37 °C for 48 h. Afterwards, the
planktonic cells were removed prior to staining the
adhered with 0.4% crystal violet solution. The excess
crystal violet was washed off by repeatedly submerging
the plate into reservoirs of distilled water. The plate was
then placed in an incubator at 37 °C until dry. The
stained biofilm was viewed under a light microscope.
Statistical analysis

J Health Sci Altern Med
2"d International Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

248



Data were expressed as mean = standard error of
the mean (SEM) from 6 repetitions. The results were
analyzed and compared by One-way ANOVA followed
by Tukey’s HSD Post-hoc test. The different
alphabetical characters represent a statistically
significant difference between each group (p<0.01).

Results

Ethanolic extraction of B. rotunda yielded
10.3+£0.94% (w/w). The antibiofilm activity of CLX and
BRE either used singly or in combination against
MRSA DMST 20651 using a standard quantitative
biofilm assay is demonstrated in figure 1. After 48 of
treatment, MRSA DMST 20651 grown in the absence
of any antimicrobial agent showed the highest biofilm
biomass. All treated groups significantly dislodged the
biofilm of MRSA DMST 20651 compared with a
control group, p<0.01. CLX (256 pug/mL)-treated group
exhibited lowest biofilm formation, but no significant
difference compared with BRE (8 pg/mL) alone and
BRE (8 pg/mL) plus CLX (1 pg/mL), p>0.01.
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Figure 1 Quantitative analysis of biofilm formation of
MRSA 20651 after exposure to no antibacterial agents,
B. rotunda extract and cloxacillin either used alone or
in combination. CON = control, CLX (256) =
cloxacillin at a concentration of 256 pg/mL, BRE (8) =
B. rotunda [18] (8) = cloxacillin at a concentration of

1 ng/mL and B. rotunda extract at a concentration of

8 ug/ml.

The effect of 256 ng/mL CLX, 8 ug/mL BRE alone
and the combination of 1 pg/mL CLX plus 8 pg/mL
BRE on biofilm formation of MRSA 20651 were also
qualitatively examined under a light microscope. The
results of this assay are shown in figure 2. The crystal
violet staining in a control group exhibited a thick
coating of biofilm (figure 2A), whereas the explicit
reduction in biofilm formation was observed in cells
treated with BRE and CLX either alone or in
combination. The CLX-treated group showed the
greatest activity in the eradication of biofilm formation
compared with BRE alone and BRE plus CLX. MRSA
DMST 20651 cells were observed under light
microscopy.
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Figure 2 Qualitative microscopic analysis of biofilm
formation using a light microscope. A= positive
control, B = CLX (256 ug/mL)-treated group, C = BRE
(8 pg/mL), D =CLX (1 pg/mL) plus BRE (8 pg/mL)-
treated group, E = a negative control. Bar = 100 um
and magnification = 400x

Discussion

A biofilm is known to be problematic for several
human ailments. Bacteria that live in a biofilm present
high resistance to antibiotics leading to treatment
failure. This is due to biofilms being highly resistant to
immune killing and clearance, and to treatment with
antimicrobial agents [19]. Bacterial biofilm can form on
either environmental abiotic surfaces or biotic surfaces.
the biofilm-formed cultures of Actinomyces pyogenes,
Corynebacterium renale, Corynebacterium
pseudotuberculosis, S. aureus, Staphylococcus hyicus
and Streptococcus agalactiae in biofilm were resistant
to ampicillin, ceftiofur, cloxacillin, oxytetracycline,
penicillin G, streptomycin, tetracycline, enrofloxacin,
and erythromycin. Whereas, all of these antibiotics were
effective against those strains in planktonic cells [20].
Based on our previous study, B-lactam-resistant S.
aureus used in the present study was highly resistant to
a number of antibiotics including cloxacillin and
ampicillin and cefazolin. Regarding anti-biofilm
activity of BRE [14], this study is the first to show that
BRE either alone or in combination with CLX prevents
the development of biofilms of [-lactam-resistant
S. aureus. The MRSA DMST 20651 biofilm was
significantly minimized following exposure to BRE
either used alone or in combination. This finding agrees
with Yanti and colleagues who reported that Panduratin
A isolated from Kaempferia pandurata Roxb (synonym
B. rotuda extract) has the ability to disperse biofilm
formed by multispecies oral bacteria [18]. Also,
flavonoids from Moringa oleifera seed extract have
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inhibitory effects on biofilms of S. aureus,
P. aeruginosa and C. albicans [21]. In addition, other
flavonoids, such as naringenin, kaempferol, quercetin,
and apigenin have also been reported to have the ability
to eradicate Vibrio harveyi and E. coli biofilms [22].

Conclusion

BRE possesses anti-biofilm activity and has a
synergistic effect by potentiating CLX to eradicate
bacterial biofilms of B-lactam-resistant S. aureus. The
combination of BRE and CLX could be an attractive
candidate of a novel pharmaceutical adjuvant for
treatment  of  life-threatening  p-lactam-resistant
S. aureus.
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Introduction

ABSTRACT

Introduction: Nail polish is a cosmetic used to apply color for beautifying fingernails
and toenails. Nail polish may be provided benefits as color therapy for balancing
psychological problems.

Objective: The objective of this study was to find the benefit of colors from nail polish
application based on the theory of color therapy.

Methods: The participants were 200 female students at Mae Fah Luang University.
They were divided into 2 groups; blinded and unblinded by their perception of color
therapy. The participants applied their nails with different colors based on their
emotions and determined the color effects after 1 week of application by answering the
guestionnaires.

Results: The results found that the main problems of participants were depression
(13.00%), rough (12.50%), complicated (11.50%), and lack of confidence (10.50%),
respectively. The score of the emotion of each participant was determined before and
after nail polish application and found a significant decrease (p<0.05) in the emotion
problem after the experiment. State-Trait Anxiety Inventory (STAI) and Beck Anxiety
Inventory (BAI) were used to measure anxiety levels and found a significant decrease
(p<0.05) in both scores after nail polish application. The positive psychological effects
of nail color were found in both groups without any bias in the results. In addition, most
of the participants were satisfied with their nail colors and half of them felt a change in
their emotions after nail polish application.

Conclusion: Nail color applications help to improve the emotion and decrease the
anxiety levels of participants.

Keywords: Anxiety; Color therapy; Emotions; Nail polish; Psychological

Color therapy is one type of psychological

Anxiety is a universal human emotion defined as a
displeasing feeling of uneasiness, nervousness,
apprehension, fear, concern, or worry [1]. There are two
main symptoms of anxiety; emotional sensation and
physical sensation. Anxiety affects emotional sensations
such as nervousness, worry, irritability, self-
consciousness, and fear. Anxiety might be leading to
physical sensations such as headache, nausea, sweating,
hot flashes or chills, vomiting, and increasing blood
pressure [2]. Anxiety affects one-eighth of the total
population worldwide and has become a significant area
of research interest in psychopharmacology [3]. There
are many ways to reduce anxiety such as relaxation
techniques, herbal medicine, yoga, massages, hypnosis,
chiropractic, spiritual healing by others, folk remedies,
homeopathy and psychological treatments [4].

treatment. Color therapy is the use of vibration
frequency of the spectrum to correct imbalance or
disharmony in the human body. The brain perceives
these different wavelengths as different colors then the
eyes will translate the energy of the light into the
nervous impulse, which the brain then interprets as
color. These energies outside not only visible but also
conscious color vision affect both mind and body which
can have an effect on the physical, mental and emotional
state [5]. Color therapy can be used for balancing or
preventing psychological problems. The impact of color
on mood is widely recognized. It is also considered a
holistic therapy that activates the body’s healing
process.

Color may influence a range of psychological,
physiological, and behavioral responses [6]. For
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example, blue is the intellect color which may improve
cognitive performance, consciousness and intellectual.
Red is the color of energy that is associated with
movement and excitement. Yellow is the color of
confidence. Pink is the color of romance. Orange is the
color of joy, fun, and happiness. Green is a color of
calm. Black is a color of security. Brown is a color of
stability. Violet is a color of authenticity and truth. Grey
is a color of neutrality and balance [7].

Nail polish is a cosmetic used to apply to human
fingernails and toenails to protect and beautify nails.
Nail polish consists of lacquer combined with color
pigments and several other components, depending on
the brand. Nail polish became one of the necessities in
women’s color cosmetics by the 1940s [8]. Nowadays,
nail polish is receiving more attention among
consumers. There are various factors for nail polish
selection. These factors are color, trend, season,
application, and age of consumers [9]. Color is one of
the most important factors that affect nail polish
selection. Consumers may focus more on color than
brand.

The objective of this study was to find the benefit
of color nail polish based on the theory of color therapy.
The participants applied their nails with different colors
based on their emotional problems and determined the
color effects by answering the questionnaire. The result
from this study might be useful for further use in
advertising and marketing nail polish.

Methodology
Materials

Nail polishes were purchased from Yves Rocher
Co., Ltd. The colors of nail polishes were yellow, red,
pink, blue, orange, green, black, brown, violet, and grey.
Participants

The participants in this study consisted of 200
female students in Mae Fah Luang University, aged 18-
30 years who have no history of any dermatological
diseases or nail polish allergies.

The participants were divided into 2 groups, 100
participants per group. Group 1 was a blinded group
who did not know about the psychological effects of
color, and group 2 was unblinded group who know
about the psychological effects of color.

This study was approved by the Ethics in Human
Research Committee of Mae Fah Luang University (No.
REH-59093). All volunteers received information about
the study and signed an informed consent sheet.
Research instrument design

A questionnaire was used to study the effects of nail

colors on participants before and after nail polish
application. The questionnaire was divided into three
parts;
Part 1: Compose the general information of participants
such as age, education level, school, frequency of nail
polish application, knowledge about color therapy, and
factors to select nail polish colors.
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Part 2: Compose emotional problems of participants,
problem level, feelings, and satisfaction before and after
nail polish application.

The emotional problem of each participant was
used as criteria for selecting the nail color and shown in
table 1.

Table 1 The relationship between psychological
problems and color therapy [7].

Emotional problems Color
Lack of confidence Yellow
Depressed Red
Rough Pink
Complicated Blue
Solitary Orange
Anxious Green
Suspicious Black
Weak Brown
Confused Violet
No problem Grey

The satisfaction level before and after the nail
polish application has 6-points Likert scale. The criteria
interpretations for the satisfaction level was 6 levels as
following; 5.19-6.00 (very high), 4.35-5.18 (high), 3.51-
4.34 (Medium), 2.68-3.50 (low), 1.84-2.67 (very low),
1.00-1.83 (dissatisfied).

Part 3: Compose the State-Trait Anxiety Inventory
(STAI) [10] and Beck Anxiety Inventory (BAI) [11].

The participants were asked to complete STAI and
BAI before and after the nail polish application.

STAI is a self-report to measure the presence and
severity of emotional symptoms of anxiety. The STAI is
composed of 40 items for measuring State Anxiety (S-
Anxiety) and Trait Anxiety (T-Anxiety). S-Anxiety is
the intensity of the current feeling composed of 20 items
for  assessing  tension,  nervoushess,  worry,
apprehension, and activation or arousal of the
autonomic nervous system. T-Anxiety is the relatively
stable aspect of anxiety proneness composed of 20 items
including general states of calmness, confidence, and
security [12].

BAI consists of 21 self-reported items (4-points
scale) used to assess the intensity of physical and
cognitive anxiety symptoms during the past week while
minimizing their relationship with depression. The
measurement includes assessment of symptoms such as
nervousness, dizziness, and inability to relax. Scores
may range from 0 to 63: minimal anxiety levels (0-7),
mild anxiety (8-15), moderate anxiety (16-25), and
severe anxiety (26-63) [12].

Data analysis

The results such as mean, frequency, standard
deviations, and percentage were calculated by Microsoft
excel 2010. The statistical analysis was determined by
the independent-samples T-test and paired-samples T-
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test via the program IBM SPSS statistics version 21
(Trial version).
Results
Emotional problems

The survey about emotional problems found that
33% of group 1 and 18% of group 2 did not have
emotional problems. The participants in this group
applied their nails with a grey color. However, 67% of

Table 2 Emotional problems of participants.
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group 1 and 82% of group 2 had emotional problems as
shown in table 2. Most of the participants in group 1 felt
complicated (13%) and participants in group 2 felt
depressed (16%). In addition, the main problems of
participants were depression (26 participants, 13%),
rough (25 participants, 12.50%), complicated (23
participants, 11.50%), and lack of confidence (21
participants, 10.50%), respectively.

Emotional problems Gr(g/?)? ! Gr(?)/l:);) 2 r;l‘c();(/aol)
Depressed 10 16 26 (13.00)
Rough 10 15 25 (12.50)
Complicated 13 10 23 (11.50)
Lack of confidence 11 10 21 (10.50)
Confused 6 12 18 (9.00)
Anxious 8 6 14 (7.00)
Solitary 6 5 11 (5.50)
Weak 1 7 8 (4.00)
Suspicious 2 1 3(1.50)
No problem 33 18 51 (25.50)

The score of emotional problems before and after nail
polish application

The level of emotional problems was examined
before and after the nail polish application. Table 3
showed that after 1 week of nail polish application, the
participants in both groups had significantly decreased
their emotional problems scores (p<0.05). The
participants of group 1 showed a significant decrease
(p<0.05) in problems such as depression, roughness,

complicated, lack of confidence, and anxiety after nail
polish application. In group 2, the participants showed a
significant decrease (p<0.05) in problems such as
depression, roughness, confusion, anxiety, and
weakness after nail polish application. In addition, the
participant in group 1 felt significantly reduced (p<0.05)
in their depression emotion more than the participants in
group 2.

Table 3 Score of emotional problems before and after nail polish application

Group 1 (Blinded)

Group 2 (Unblinded)

Problem Before After A Change Before After A Change
Depressed 3.80+1.03 1.80+0.79* 2.00+0.242 3.56+0.73 2.19+0.98* 1.38+0.25
Rough 3.90+0.99 2.30+0.82* 1.60+0.17 3.67+0.90 2.47+0.64* 1.20+0.26
Complicated 3.92+0.95 3.31+0.75* 0.62+0.20 3.20+0.92 2.60+1.26 0.60+0.35
Lack of confidence 3.18+0.60 2.18+0.75* 1.00£0.15 3.20+1.40 2.30£1.25 0.90£0.15
Confused 3.83+0.98 3.17+1.17 0.67+0.19 3.17+0.94 2.67+1.23* 0.50£0.29
Anxious 3.50+1.31 2.25+1.04* 1.25+0.27 3.67+0.52 2.50+0.84* 1.17+0.32
Solitary 3.33+0.52 3.33+0.52 0.00+0.00 3.20£0.45 2.60+1.52 0.60+1.07
Weak 3.00+0.00 3.00£0.00 0.00+0.00 3.43+0.79 2.00£1.54* 1.43+0.37
Suspicious 2.50+0.71 1.50+0.71 1.00+0.00 3.00+0.00 2.00+0.00 1.00+0.00

* Significant change (p<0.05) when compared with before nail polish application

2 Significant change (p<0.05) when compared with group 2. Data expressed as mean + S.D.

The score of anxiety levels before and after nail
polish application

The results in table 4 showed the anxiety level
before and after nail polish application. The scores were
determined by using the questionnaire of STAI and BAI.
The results found that STAI scores were significantly
reduced after nail polish application in both groups
(p<0.05) while BAI scores were also reduced in both
groups but significantly reduced in group 2 (p<0.05).

S-Anxiety were decreased from 42.08+7.03 to
40.4245.52 in group 1 and decreased from 44.15+5.68
to 41.73£5.29 in group 2. T-Anxiety were decreased
from 43.86+6.23 to 43.80%£5.19 in group 1 and
decreased from 45.37+5.30 to 44.12+3.91 in group 2.

BAI score was reduced from 24.01+8.60 to
23.04+6.96 in group 1 and significantly reduced from
24.00+7.56 to 21.63+7.25 in group 2.
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Table 4 The score of anxiety levels before and after nail polish application

Group 1 (Blinded)

Group 2 (Unblinded)

Parameter Before After A Change Before After A Change
STAI 85.94+12.37 84.1249.70* 1.82+9.05 89.11+10.80 85.54+48.67* 3.61+8.76

S-Anxiety 42.08+7.03 40.4245.52 1.70+5.52 44.1545.68 41.734£5.29 0.2045.17

T-Anxiety 43.86+6.23 43.8045.19 2.5745.27 45.3745.30 44.1243.91 1.34+4.48
BAI 24.01+8.60 23.04+6.96 0.99+5.60 24.00+7.56 21.63+7.25* 2.37+4.92

*significant change (p<0.05) when compared with before nail polish application, Data expressed as mean £ S.D. (n=100). STAI =

State-Trait Anxiety Inventory, BAI = Beck Anxiety Inventory.

Satisfaction with nail color

The participants rated themselves for satisfaction
with their nail color. The results are shown in table 5 that
most of them (73% of group 1, 75% of group 2) were
satisfied with their nail color. Moreover, half of them
(51.00% of group 1, 55.00% of group 2) felt changed in
their emotions after the nail polish application.

Table 5 Satisfaction on nail color

In addition, the relationship between satisfaction
with nail colors and emotional change after nail polish
application was determined by the Chi-square test. It
was found that there was no relationship between
satisfaction with nail colors and emotional changes after
nail polish application in both groups (table 6).

Category Group 1 (n=100) Group 2 (n=100)
Satisfaction on nail color

Satisfied 73 75

Dissatisfied 27 25
Change of emotional after test

Changed 51 55

Unchanged 30 20

Uncertain 19 25

Table 6 The relationship between satisfaction with nail color and emotional change after nail polish application

Change of problem after nail polish application Chi-square Asymp. Sig.
Changed Unchanged Uncertain (2-sided)
Group 1 Satisfied 47.95% 32.87% 19.18%
Dissatisfied 59.26% 18.52% 22.22% 1.987 0.370
Group 2 Satisfied 50.67% 24.00% 25.33%
Dissatisfied 68.00% 8.00% 24.00% 3438 0.179

Overall satisfaction before and after the experiment
The participants were asked about their satisfaction
before and after the experiment. The results in table 7
found that before nail polish application their
satisfaction was at a low level but increase to a medium

level after nail polish application in both groups. It was
indicated that the nail polish application helped to
improve the emotion of participants and increased their
satisfaction with the experiment.

Table 7 Satisfaction of participants before and after the experiment

Satisfaction Group 1 Level of satisfaction Group 2 Level of satisfaction
Before 3.46+1.27 Low 3.34+1.15 Low
After 4.08+1.21 Medium 4.38+0.96 Medium
A Change 0.62+0.06 - 1.04+0.19 -
Discussion prevalent among women than men [14]. The data from

It has been reported that university students had a
great deal created anxiety, especially in their study
process. There are many factors that lead to an increase
in their anxiety such as difficult subjects, a new
environment, and relationship problems [13]. Previous
studies have suggested that anxiety disorders are more

the emotional problems were used as criteria for
choosing the color of nail polish for participants. It was
found that most participants felt depressed. The
participants who felt depressed applied their nails with
red color because it is the color of energy. The previous
studies found that a red color could improve depression
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due to the red color is very stimulating, exciting, and
amplifying the emotion [5]. The previous studies found
that a red room raises a room’s energy level, stirs up
excitement, stimulates conversation, and creates a
strong impression [15]. The participants who felt
rough applied their nails with pink color to enhance
romance, love, and gentle feeling. The participants who
felt complicated applied their nails with a blue color to
promote intellectuality and enhance performance on
cognitive. The computer color screen studies have
shown that blue color could enhance the performance of
creative and cognitive [16]. The participants who had a
lack of confidence applied their nails with yellow color
to increase their confidence. The participants who felt
confused applied their nails with a violet color which
was associated with authenticity and truth. The
participants who felt solitary applied their nails with
orange color which is the color that combined the energy
of red and the happiness of yellow. It is associated with
joy, fun, happy and energetic days. The participants who
felt anxious applied their nails with green color to
balance and harmonize their mind, body, and emotion.
It assists in decision-making and creating a sense of
calm. The participants who felt suspicious applied their
nails with black color which reported as the color of
security, emotional safety and evoke strong emotion.
The participants who felt weak applied their nails with a
brown color associated with stability [7]. Moreover,
when comparing the change values, it was found that
the participants in group 1 (blinded) were decreased in
depression more than in group 2 (unblinded). This
finding was different from the previous study in that
unblinded group tended to be biased toward the
beneficial effects of the study [17]. It can be illustrated
that color is able to improve emotional problems without
a bias in the results.

The anxiety level before and after nail polish
application were determined by using the questionnaire
of STAI and BAI. STAI is used for measuring S-
Anxiety (intensity of current feelings) and T-Anxiety
(frequency of feelings). It can be concluded that nail
colors can reduce the intensity of current feelings and
frequency of feeling anxiety of participants in both
groups. BAI is a measure of anxiety focused on
physiological sensation. The participants in both groups
had moderate anxiety [12]. The reduction of BAI scores
indicated that the anxiety of participants in both groups
was reduced after 1-week application of nail polish.

There was no relationship between satisfaction with
nail colors and emotional changes after nail polish
application in both groups. It can be concluded that the
changes in the emotional problems of the participants
might be due to the effect of color which is not related
to the satisfaction with the color.

Conclusion

This study is based on the theory of color therapy.
The participants applied nail polish with different colors
based on their emotional problems such as depression,
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complicated, lack of confidence, roughness, anxiety,
weakness, and confusion. The result showed a
significant decrease in emotional problems and
a decrease in anxiety levels after nail polish application.
It could be concluded that colors have an effect on the
emotional and psychological of participants. Therefore,
the results from this study might be useful for
advertising and marketing nail polish in the future.

Limitation

This study concerning about the emotional data
and there were many confounding factors affecting the
results. Further studies need to perform the
improvement of this work such as selecting the
participants that have the same problems, each group
having the same number of participants, and prolonging
the experimental period to obtain more accurate results.
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Introduction

ABSTRACT

Introduction: Striae distensae present with structural change of collagen bundles,
elastolysis and cellular infiltration, that led to skin flattening, discoloration, and
scarring. There is no standard treatment nowadays. Fractional radiofrequency (RF) is a
radio transmission that generates thermal effect that promote wound healing effect and
stimulate collagen and elastin production. Microneedling is an alternate modality that
can also stimulate collagen production.

Objective: This study aimed to compare the efficacy and the safety of a combined
fractional radiofrequency and microneedling versus fractional radiofrequency alone for
treating striae distensae.

Methods: This was a prospective, randomized-controlled, assessor-blinded, intra-
individual split-side comparative, experimental study. Inclusion criteria included all
participants aged 18-50 years with Fitzpatrick’s skin type III and IV with bilateral sides
of striae alba. All participants were randomly assigned to be treated with combined
fractional RF and microneedling therapy on one side of the body or fractional RF alone
in contralateral side for 3 sessions. The primary outcome was the Global Aesthetic
Improvement Scale (GAIS). The secondary outcomes included the width and length of
striaes, patient’s satisfaction’s score, and adverse events.

Results: There were 22 participants with the mean (SD) of 29 (7.8) years and 90.9%
were female (n=20). The GAIS, assessed by two blinded dermatologists was
significantly better improved in the combination group than fractional RF alone group
at 4, 8, and 12 weeks (p < 0.05). The striae width and length significantly decreased in
both groups without significant differences. There was no difference in patient’s
satisfaction score at week-12 visit between the 2 groups. Common adverse event
included post-inflammatory hyperpigmentation (PIH) (36.4%) in the combination group
and (27.3%) in fractional RF alone group without significant difference.

Conclusion: A combination of fractional radiofrequency and microneedling had better
clinical efficacy in term of GAIS than fractional radiofrequency alone in treating striae
distensae.

Keywords: striae distensae; fractional radiofrequency; microneedling

like Marfan syndrome, hormonal abnormalities such as

Stretch marks or Striae distensae (SD) are common
skin problems. It looks like a long line or streak on the
skin. It is found in females 2.5 times more than males
and is common in pregnant women. The common
locations were on the lateral side of the thighs and lower
back in adolescent male and on the thighs, upper arms,
hips, and chest area in female teenager [1]. Striae
distensae can occur from various etiologies, including
growth spurts, pregnancy, obesity, collagen disorders

Cushing's syndrome and long-term use of external
steroid [2,3]. Striae have two stages. The first stage is
characterized by pink, red, or purple streaks and may be
accompanied by itching, known as “striae rubra”. Later,
striae fade into white or the same color as the skin
together with the flattening of the skin, which look like
skin scarring, known as “striae alba” [3,4]. Treatment of
newly occurrence or early stage of striae is highly
responsive than older striae [5]. The pathogenesis of
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stretch marks is not truly known but hypothesize that to
be related to the change in the composition of the
extracellular matrix, including fibrillin, elastin, and
collagen [6]. Although striae may not cause major
impacts but can cause skin problems because of its
thinner and impaired skin integrity than usual. It results
in itching or blistering more easily. Striae often impact
their psychological effects such as anxiety and stress
especially in women. There is no specific treatment on
striae and most of them disappointingly showed with
non-promising result. Previous study showed that laser
treatment is more effective than topical medications.
However, the efficacy of the treatment is uncertain.
Moreover, some lasers have side effects, and the results
are not satisfactory [7]. One promising treatment for
striae is radiofrequency (RF) wave. RF wave is based on
the principle of resistance to tissue current flow in a
radio frequency field [8]. RF can be divided into three
categories according to the number of electrodes used to
generate electricity: monopolar, bipolar, and multipolar.
The principle of radiofrequency is different from the
laser. It does not involve chromophores absorbing
energy, so even dark-skinned people can use it safely
[9]. Fractional RF produces thermal effect to small areas
of skin, causing the injury in alternating rows with
normal tissue, resulting in better wound healing effect
[10,11]. Following RF treatment will stimulate the
production of collagen and new elastin, a change in the
structure of the dermis layer, and make the skin
smoother [12]. Fractional RF can be used for the
treatment of various dermatological diseases, including
wrinkles, and acne scars, with few side effects [10-12],
even in darker skin [13]. Microneedling or percutaneous
collagen induction therapy has recently been
increasingly used in dermatology. It can treat atrophic
acne scars, rhytides, surgical scars, skin rejuvenation,
and striae [14]. Microneedling is also safe, cost-
effective, and can be used to treat a large area. The other
advantage of microneedling is that it takes shorter down
time for skin recovery period, safe to be used on darker
skin [14,15]. This study aimed to determine clinical
efficacy and safety of the combination between
fractional RF, and skin microneedling in striae distensae
by comparing with fractional RF alone.

Methodology

This study is a prospective, randomized-
controlled, assessor-blinded, intra-individual split side
comparative study. The study protocol was reviewed
and approved by Mae Fah Luang Ethics Committee on
Human Research with COA number 317/2021.
Inclusion criteria

Participants aged 18 - 50 years with Fitzpatrick’s
skin type Il or IV with bilateral sides of striae alba at
buttocks or thighs.

Exclusion criteria
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Participants who have had any laser,
radiofrequency, chemical peeling, dermabrasion, or
microdermabrasion at the study site within 6 months,
oral steroid within 3 months, vitamin A derivative
within 6 months in oral form and 3 months in topical
form prior the study, intralesional collagen, fat
(autologous fat transfer), dermal filler or other
mesotherapy within 12 months, pregnant women,
breast-feeding, concurrent skin lesions at the enrollment
visit such as atopic dermatitis, skin infection, or
photosensitivity rashes, previous history or current
infection of herpes simplex (HSV) or herpes zoster virus
(HZV), history of hypertrophic scar and keloid, or
abnormal wound healing, current cigarette smoking,
overweight or obese if body mass index greater than or
equal to 25, cardiac pacemaker or metallic implantation
and history of allergic reaction to local anesthetic agents
such as lidocaine or prilocaine.

Discontinuation criteria

Participants who developed serious adverse effects
from fractional radiofrequency or microneedling;
participants who did not comply with study protocol or
loss to follow-up visit or pregnancy during the study
period or weight gain at least 10% from the baseline
during the study period.

All participants require the measurable lesion of
striae at both sides of their buttocks or thighs, with total
area per side at least 3 but not more than 10 cm?. All
participants were randomly assigned by block
randomization, to receive either a combination of
fractional RF and skin microneedling on the one side of
the body or fractional RF alone on contralateral side.
Photographic examination was performed using high-
resolution digital camera (Canon 5D Mklll, Tokyo,
Japan) for clinical evaluation by blinded dermatologists.
The measurement of the width and length of striae using
caliper were performed.

Anesthetic cream (2.5% lidocaine- 2.5%
prilocaine) was applied to numb the skin using occlusive
dressing. Fractional RF used in this study is the
Fractora® handpiece with a 60-pin tip powered by the
BodyTite platform (InMode, Yokneam, Israel). The
parameter of fractional RF will use the energy with 20-
25 mJ per pin to cover all the given striae area without a
skip area for two passes. A treatment using
microneedling (Dermapen, Dr.pen®, Guangzhou Ekai
Electronic Technology, Guangdong, China), uses
disposable 42-needle and 3 mm depth was undergone on
the assigned combination side after the completion of
Fractional RF for 2 passes or reach clinical endpoint
with fine pinpoint bleeding. Topical mupirocin ointment
will be applied immediately after the procedure. The
follow-up visit will be at 4", 8" and 12" week after
enrollment. The adverse effect was reported.

Primary outcome was global aesthetic
improvement scale (GAIS) from photographic
examination on each visit, assessed by two blinded
dermatologists and given scoring range from (1) to (4)
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as follows; (1) = 1-25% improvement, (2) = 26-50%
improvement, (3) = 51-75% improvement, (4) =
improvement more than 75% from the baseline visit.
Secondary outcomes include the width and length of
striae on each visit. Overall participant’s satisfaction
score using a 5-score rating scale as follows; (0) =
unsatisfied, (1) = less satisfied, (2) = moderately
satisfied, (3) = very satisfied, (4) = most Satisfied.
Adverse effects were reported.
Statistical analysis

The sample size was calculated by using the
formula for two samples, comparing two proportions in
the dependent outcome, based on the results of a study
from Naeini et al. (2016) [49] with 80% power (8= 0.20)
and type | error of 5% (a = 0.05) with a total of twenty-
five subject enrollment plan. Descriptive statistics were
reported with the means and standard deviation or
frequency and percentage. Two-way, repeated measure
Analysis of variance (ANOVA) was used to compare
continuous data between the two groups at different
visits. For comparing two categorical data, such as
GAIS score greater than or equal to two points and
adverse effect, the McNemar test was used. P value less
than 0.05 was clinical significance. All data were
analyzed by using Statistical Package for the Social
Sciences (SPSS) for window version 23.0 (SPSS,
Chicago, IL, USA).

Results

This study was conducted between January 18 to May
29, 2022. A total of 25 volunteers were initially screened
and enrolled, but 3 subjects dropped out because of
COVID-19 situation effect. AS total of 22 subjects
completed the study protocol. The mean + SD age was
29 + 7.8 years. Twenty participants (90.1%) were
female. There were 13 participants (59.1%) had
Fitzpatrick's skin type 111, and nine participants (40.9%)
had type IV. The locations of striae were at buttock
(63.6%) and thigh (36.4%) (table 1).

Table 1 Base characteristics
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Primary outcome

Using the McNemar test to compare the proportion of at
least score (2) or more than or equal to 26%
improvement by compare with eh baseline, the
combination of fractional RF and skin microneedling
had significantly better in term of GAIS measurement
than fractional RF alone group at 4, 8, and 12 weeks (p
=0.0390, 0.0010, and 0.0310, respectively) (table 2).

Secondary outcome

The mean width at baseline visit in the combination
treatment group was 0.31+0.07 cm, while the mean
width of the fractional RF group was 0.31 = 0.07 cm.
When comparing the widths of the two treatment groups
at baseline using paired t test was found with no
statistically significant difference (p-value = 0.8759).
Both treatment groups were statistically reduced the
striae width when comparing with the baseline (p-
value<0.001). Moreover, there were no significant
difference between the groups at different visits (p-
value>0.05) (figure 1). The length of striae follows the
same trend as the width. The mean pre-treatment length
in the combination treatment group was 8.1+3.1 cm and
was 8.09£2.5 cm in the Fractional RF alone group. After
treatment, the length in each group was significantly
reduced compared to the baseline (p-value<0.001).
Nevertheless, when comparing between the two group
of treatments, found no statistical difference. A
combination of fractional RF and microneedling group
found 68.3% most satisfied (score = 4) or very satisfied
(score = 3) satisfaction score and 45.5% in fractional RF
alone group with no significance (p-value = 0.6871).
There were 8 participants (36.4%) were in the
combination treatment group and 6 participants (27.3%)
in the Fractional RF alone group, developed post-
inflammatory hyperpigmentation without significant
difference (p-value = 1.00).

Clinical data

Results (n = 22)

Age
mean (years) £ SD
Age <30 yr., n (%)
Age >30yr., n (%)
Gender, n (%)
Male
Female
Fitzpatrick's skin type, n (%)
"
v
Location, n (%)
buttock
thigh

29+78
10 (45.5)
12 (54.5)

2 (9.1)
20 (90.1)

13 (59.1)
9 (40.9)

14 (63.6)
8 (36.4)
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Table 2 Global aesthetic improvement scale (GAIS) comparing two groups' results at each visit.

GAIS, n (%) Fractional RF + Microneedling Fractional RF group p-value*
group (n=22) (n=22)

Week 4
(1) = improve 1 - 25% 8(36.4) 15(68.2) 0.0390
(2) = improve 26 - 50% 13(59.1) 6(27.3)
(3) = improve 51 - 75% 1(4.5) 1(4.5)
(4) = improve > 75% 0 0

Week 8
(1) = improve 1 - 25% 6(27.3) 17(77.3) 0.0010
(2) = improve 26 - 50% 7(31.8) 5(22.7)
(3) = improve 51 - 75% 7(31.8) 0
(4) = improve > 75% 2(9.1) 0

Week 12
(1) = improve 1 - 25% 4(18.2) 10(45.5) 0.0310
(2) = improve 26 - 50% 7(31.8) 9(40.9)
(3) = improve 51 - 75% 9(40.9) 3(13.6)
(4) = improve > 75% 2(9.1) 0

*McNemar test comparing GAIS of greater or equal to two scores (improvement > 26%) between two groups.

=] =]
¥ <o i <
wn W w N

Mean, width of striae (cm)
o
(3]

0.15

== =@ == = Fractional RF + Microneedling group

The average width of the striae between two treatment groups

p=08759%

p=0.8612%

~

~ -

Baseline week 4

P =0.0520%

'.'--
-  —
- bl
- -*

week 12

Fractional RF group

Figure 1 A comparison of striae width at different visits between the two groups
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Figure 2 Representative clinical photographs for evaluation in GAIS in each visit compared to baseline. The upper row
shows the striae in a combination of fractional RF with the microneedling group. In comparison, the lower row shows
the striae in the fractional RF alone group. By week 12, the striae from the upper image have a faded appearance. The

skin is smoother than in the picture below.

Discussion

This research is an early study comparing the
combination of fractional RF and microneedling
treatment to the fractional RF treatment alone. The
primary outcome is the overall improvement of striae
from two dermatologists' scores using GAIS. The
combination treatment has a better score than the
fractional RF alone, with statistically significant
differences in the 4th, 8th, and 12th week (p-value<
0.005). This result is consistent with research by Seong
etal (2021) [17] and Ryu et al (2013) [18], which found
that fractional radiofrequency microneedle was
effective in treating striae based on overall clinical
evaluation by dermatologists as well. There was a
statistically significant reduction in width and length in
both combination therapy and fractional RF alone group
(p-value <0.001). Consistent with the research by
Phongsrihadulchai et al (2016) [19]. They found that the
width and length of striae were statistically significantly
reduced when measured by caliper. However, when
comparing treatment between the two groups, there
were no statistically significant differences. The main
treatment  side  effects were  post-treatment
hyperpigmentation (PIH), with an incidence of 36.4% in
combination treatment and 27.3% in fractional RF
alone. This incidence of PIH was higher than the
reported PIH from Ryu et al. (2013) [18], which
happened with 20% PIH from non-ablative fractional
microneedle RF and 18.1% PIH from nano fractional
radiofrequency in Pongsrihadulchai et al study (2016)
[19]. This figure is close to research by Yang YJ etal
(2011) [20] using a fractional Erbium glass laser
reporting 36.4% PIH, compared to a fractional CO2
laser producing 81.8% PIH. There was no statistically
significant difference in participants' satisfaction
between the two groups. However, in fractional RF

alone treatment, one participant was dissatisfied with
the treatment because she discovered that there were
more striae than before. When taking more history, she
said she had gained 2 kg between week 8 and week 12.
The limitation of this study is that there was a relatively
small number of volunteers and more lost to follow-up
of participants than expected dropout calculation due to
the COVID-19 situation. So, the suggestion for further
study may weight participants in each visit as weight
changes may affect the research results. Should increase
the time for follow-up, such as follow-up after the last
treatment for three months. to see the long-term
treatment effect. Furthermore, it may add the depth of
striae to the width and length measurement using a 3D
camera such as Antera 3D™.,

Conclusion

A combination of fractional radiofrequency and
microneedling had better clinical efficacy in term of
GAIS than fractional radiofrequency alone in treating
striae distensae.
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Introduction

ABSTRACT

Introduction: In the present study, two kinds of marine microalgae, Tisochrysis lutea
(Coccolithophyceae) is a single microalga widely used as live food in aquaculture.
Tetraspora gelatinosa (Tetrasporaceae) is spherical to elliptical cell, arranged two-by-
two or four-by-four, with 2 pseudoflagella extending beyond the mucilage. They are able
to produce high value chemicals which can be applied in feed and food, pharmaceutical,
nutraceutical and cosmeceutical industries.

Objective: To determine effects of T.lutea and T. gelatinosa extracts on skin cells
functions.

Methods: Dried microalgal biomass of microalgae were extract with ethanol. The
biological activity of microalgae extracts was investigated on skin cells such as
keratinocyte cells (HaCaT) and melanoma cells (B16F10). The protective effect against
photo-inducted inflammation, oxidative stress and melanogenesis were investigated.
Cytotoxicity of microalgae extracts were determined using WST-assay. Sun ray was
treatment to HaCaT cells for inflammation and oxidative stress effect. and B16F10 cells
was treated sun ray to inducing and melanin production.

Results: The content of the biochemical components in two marine microalgae showed
total carbohydrate and protein content were the main component of T. gelatinosa. The
effect of T. lutea and T. gelatinosa were exhibited to suppressing cytokine secretion,
melanin content, and ROS production on sun ray-induced skin cells. Moreover, T.
gelatinosa was showed significant protective effect on ROS scavenging.

Conclusion: T. lutea and T. gelatinosa are marine microalgae that have benefit on skin
cells to protect sun ray induce cell damage and skin pigmentation. The protection activity
on keratinocyte cells including anti-inflammation via cytokine PGE; suppressing and
anti-oxidative by ROS scavenging from sun-ray stimulation. Therefore, both of marine
microalgae may have the potential to use as an active ingredient in cosmetic or
cosmeceutical products.

Keywords: marine microalgae; sun-ray; anti-inflammation; ROS scavenging; melanin
content

[1]. They can defend its cellular components by the

Currently, marine microalgae have been attracting
attention as resources for new metabolites and
biotechnologies. They are predominately aimed at
applications with high added value given that algal
biomass is composed of proteins, polysaccharides,
essential fatty acids, pigments, vitamins, and minerals,
all of which are of considerable interest in the
preparation of natural products or bioactive compounds

counter production of primary metabolites such as
chlorophyll, phycocyanin, palmitic acids, oleic acids,
vitamin and etc [2]. Secondary metabolites are also
generated under stress environment condition and
accordingly produce various high-value metabolites
such as antibiotic and antimicrobial agents, for example,
working against inflammation and tumor, or with anti-
viral and immunomodulating actions [3,4]. There is a
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growing worldwide interest toward finding new, safe
and powerful bioactive compounds from microalgae.
Those metabolite productions can be applied in food,
pharmaceutical, nutraceutical, cosmeceutical which can
be applied to repair damaged skin, prevent blemishes,
and inhibit the inflammatory process. Additionally, the
various bioactive agents of microalgal extract could help
to accelerate the healing process and maintain skin
moisture [5,6].

The diverse pharmacological activities can be
found in different species of microalgae, a specific
marine microalgae species can be used as cosmetic
applications from many different bioactive compounds.
For instance, Chlorella is a good candidate for
polysaccharide to help moisturize and thickener agent
[7] and for chlorophyll to mask odors in dentifrices and
deodorants [8]. Dunaliella salina can be used to produce
carotenoids to support antiglycation and anti-
inflammatory [9]. Spirulina can accumulate a large
amount of phycocyanobilin and phycoerythrobilin to
use as antioxidant for sunscreen formulation on health
of the dermis and the skin elasticity, reduction of skin
hyperpigmentation, protection against photoaging and
inhibition of reactive oxygen species: ROS-induced
damage to the dermis [10,11]. Tisochrysis lutea (also
named as Isochrysis galbana T-1s0) [12] is widely used
in aquaculture due to its high content in polyunsaturated
fatty acids, particularly in docosahexaenoic acid (DHA).
Additionally, this microalga is applied in cosmetics,
particularly in skin photoaging protection and antiaging
because of its high fucoxanthin content [13,14].

The sun ray comprises a various range of
electromagnetic radiation [15], including ultraviolet
(UV, approximate range of wavelength from 180 to 380
nm), visible (Vis, approximately from 380 to 800 nm),
and infrared light (range 1-3 um approximately). The
sun's ultraviolet light can cause major damage to the
skin cells. Too much exposure to UVB rays can lead to
sunburn. UVA rays can travel more deeply into the skin
than UVB rays, but both can affect your skin’s health.
UV light can lead to pathological UV-induced ROS
production with affecting the enzyme catalase and up-
regulating nitric oxide synthase (NOS) synthesis. It may
also cause a decrease in protein kinase C (PKC)
expression leading to increased ROS production [16].
Exposure the UV radiation triggers the release of
prostaglandins (PGs), which is produced abundantly by
keratinocytes in UV-exposed skin. This is the major and
most effective metabolite generated by COX-2 activity
and is considered to be a potent mediator of
inflammatory responses. These data suggest that PGE2
plays a key role in UV radiation—-induced
immunosuppression [17]. UV radiation exposure is the
stimulant for melanin synthesis. Enzyme tyrosinase is
the key factor in melanogenesis, which catalyses
tyrosine to L-DOPA and oxidation of this o-diphenol to
dopaquinone. The oxidation of DOPA-quinone by
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cyclisation produces cyclo-DOPA and DOPA-chrome.
Dopachrome continues the route for the formation of
dark/brown eumelanin [18]. In this study, we
investigated the effect of marine microalgae extracts
from two marine microalgae on valuable application of
cosmetics. The effects of T.lutea and T. gelatinosa
extracts were determined on skin cell-induced sun ray.
The anti-inflammatory and anti-oxidative effects were
observed on keratinocyte (HaCaT) cells. While the anti-
melanin production was determined on melanoma
(B16F10) cells

Methodology
Microorganism

Two marine microalgae were obtained from the
algal excellent center of Thailand institute of scientific
and technological research (TISTR). Tisochrysis lutea
TISTR 11470 (Haptophyta, Coccolithophyceae) and
Tetraspora gelatinosa TISTR 11440 was collected from
Mu Ko Chumphon National Park, Chumphon province
and Tetraspora gelatinosa TISTR 11440 (Chlorophyta,
Tetrasporaceae) was obtained from Cha-Am beach,
Phetchaburi province. Those were located in the Gulf of
Thailand.
Algal extraction

At the 10" day of cultivation, algal extraction was
performed according to Maadane et al. [6] with some
modifications. Dried microalgal biomass was ground
well using a sterile mortar and pestle. 50 g of the dry cell
was mixed with 100 ml of ethanol and placed at room
temperature for 2 hours under dark. Cells were disrupted
by a mechanical homogenizer (Daihan HG-15A, Korea)
at a speed of 8,000 rpm for 10 minutes in an ice-bath at
the controlled temperature of -5°C to avoid overheating.
Samples were centrifuged at 6,000 rpm for 5 minutes
and then the pellet was repeated extract. The pooled
supernatant was evaporated to dryness at 40°C and the
residue was kept at -20°C before analysis. The extracts
were analysis chemical component: protein [19],
carbohydrate [20] flavonoid [21], and phenolic content
[6]. The bioactivity assay was analysis on skin cells
including keratinocyte and melanocyte cell line.
Cell culture

Human keratinocyte cell line (HaCaT; CLS cell
lines, Germany) and mouse skin melanoma cell
(B16F10; ATCC® CRL-6475) were grown and
maintained in Dulbecco’s modified eagle medium
(DMEM) (GIBCO, USA) containing 10% (v/v) fetal
bovine serum (GIBCO, USA) and 1% of Antibiotic/
Antimycotic Solution (GIBCO, USA) in humidified
atmosphere incubator with 5% CO; at 37°C. Cells were
seed in 96 well plate at density of 5x10* cells/well for

24 hours and incubated with various concentration of

algae extract. Cells were treated with sun ray
(UVA+B+IR) for 22 second before bioactivity analysis.
Cytotoxicity assay
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Cytotoxicity was determined using WST-1 assay
(Bio Vision, Milpitas, CA, USA). Cells were treated
with various concentrations of extracts for 24 hours.
Then, 100 pl of WST-1 solution was added and
incubated for 30 minutes before measuring the
absorbance at 450 nm.
Evaluation of photo-induced cytokine production

After sun ray-inducted and 48 hours post-
incubation, the supernatant of HaCaT cells were
collected for cytokine assay. Prostaglandin E2 (PGE»)
were quantified via the enzyme-linked immunosorbent
assay (ELISA) kit (Cayman, USA) according to the
manufacturer’s instruction and modified from Prasad et
al [22].
Evaluation of photo-inducted ROS production

The ROS scavenging activity was performed
according to Masaki et al. [23] with modifications.
HaCaT cells were induced oxidative stress with sun ray
and post-incubate for 5 minutes and added the ROS
fluorescent dye solution (ROS detection kit, Abcam,
USA). Cells were incubated in a 5% CO; incubator at
37°C for 45 minutes. Cellular ROS production were
quantified the intensity of fluorescent using In Cell
Analyzer (InCell Pro2000, GE Healthcare, UK).
Evaluation of photo-inducted melanin production

B16F10 cells were stimulated by sun ray and post-
incubation for 48 hours. Cells were washed by PBS
before added 100 ul of 2 M NaOH solution. Cell was
incubated in a 5% CO, incubator at 60°C for 2 hours.
The absorbance was measured at 405 nm following to
Zhou et al. [24] with modification.

Results
Chemical compounds

The biochemical contents in two marine
microalgae (figure 1) are shown in table 1. Total
carbohydrate and protein contents were the main
component of T. gelatinosa approximately 217.45+3.34
and 145.90+1.75 mg/g respectively. On the contrary,
phenolic and flavonoid levels were higher in T. lutea
compared with T. gelatinosa.

Table 1 Components of marine microalgae.

Components T. lutea T. gelatinosa

Total protein (mg/g) 8.99+0.63 145.90+1.75

Total carbohydrate (mg/g)  12.84+0.14 217.45+3.34

Phenolic (mg GAE/qg) 5.36+0.39 0.09+0.02

Flavonoid (mg CE/qg) 13.73+0.30 4.10+0.64

Results are expressed as mean = SD (n = 3). Gallic acid equivalent
(GAE) and catechin equivalent (CE).
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Figure 1 Morphology of marine microalgae.

Cytotoxicity on skin cells

Cytotoxicity of T. lutea and T. gelatinosa was
measured cell viability using WST-1 assay. T. lutea and
T. gelatinosa extracts did not show cytotoxicity to skin
cells up to concentration of 0.50 mg/mL (data not
shown).
Inhibitory effect on photo-induced cytokine
production

The inhibitory effect of algae extract on cytokine
(PGE>) production was measured using ELIZA assay in
sun ray-stimulated HaCaT cells. Sun ray-induced cells
was increasing PGE; level more over than control cell.
The protective effect of T. lutea and T. gelatinosa
extracts at concentration of 0.125-0.5 mg/mL were
shown to decreasing PGE; level from sun ray induction
more than 30%. The inhibition ratio of T. lutea and T.
gelatinosa on cell-induced inflammation was not
significant difference (figure 2).

50.00
70.00
60.00
3 50.00
E 40.00
Z 5000
£ 2000
10.00

0.00

0.125 0.25 0.125 0.25 0.5
T, Iutea T, gelatinosa

B Anti-inflammation (%) 8 Total ROS scavenging (%)

B Superoxide anion scavenging (%) & Anti-melanin production (%)
Figure 2 Effects of algae extracts on photo-induced skin
cells. Values are expressed as meantSD. Statistical
significance was evaluated using the turkey test. p <
0.05 compared between group.

-10.00

Inhibitory effect on photo-induced cellular ROS
production

To determine the effect of algae extracts on anti-
oxidative in HaCat cells was performed with cellular
ROS scavenging activity. Total ROS (green) and
superoxide anion (red) was detected with fluorescence
intensity. HaCat cells induced with sun ray showed
increasing of total ROS and superoxide anion
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production (Figure 3). The result showed that T. lutea
and T. gelatinosa were suppressing the intensity of ROS
production after sun ray induction. In additional, radical
scavenging effect of T. gelatinosa extracts at 0.5 mg/mL
was significantly greater than T. lutea (figure 2).

Control Sun ray

T. lutea

0.125 mg/ml 0.25 mg/ml 0.5 mg/ml

T. gelatinosa

0.125 mg/ml 0.25 mg/ml 0.5 mg/ml

Figure 3 Effects of microalgae on sun ray induced
oxidative stress in keratinocyte (HaCaT) cells, stained
with immunofluorescence. Fluorescence images were
merged, in the presence of total ROS (green) and
superoxide anion (red).

Inhibitory effect on photo-inducted melanin
production

To investigate the anti-melanogenic effect of algae
extract, cell was treated with sun ray and analyzed for
melanin content. The result examined T. lutea and T.
gelatinosa were decreasing melanin content after
stimulated with sun ray in dose dependent manner as
show in figure 4. The result showed that the inhibition
effect on B16F10 cells melanin secretion of T. lutea
slightly higher than T. gelatinosa extracts but not
significant difference (figure 2).
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T. lutea

T. gelatinosa

Figure 4 Effects of microalgae on sun ray induced
melanin production in melanoma (B16F10) cells.

Discussion

The beneficial effects of marine algal extracts
showed the various biological activities against skin
disorders including wrinkles, skin inflammation,
hyperpigmentation [25,26,27] The content of the main
biochemical components in microalgal cells varies
depending on the investigated microalga species
[28,29]. This study showed that T. gelatinosa gave the
highest total protein and carbohydrate. This reported
also similar the total carbohydrates in the four marine
microalgae varied from 54 to 235 mg g DW [30] and
total protein content of marine microalgae Chlorella
was 45 percent of total organic matter [31]. The high
total carbohydrate of T. gelatinosa may relate with
polysaccharide or sulphate polysaccharide that was
found in marine microalgae. Polysaccharide from most
marine microalgae are heteropolymers, constituted
mainly of xylose, galactose, and glucose in different
proportions [32].

The significant anti-oxidant activity of T.
gelatinosa which contain highest carbohydrate was
supported in numerous reported. Dvir et al. [33] claimed
that sulphate polysaccharides released by marine
microalgae may not only function as dietary fibre, but
have also illustrated the ability to prevent the
accumulation and the activity of free radicals and
reactive chemical species. According to Park et al. [34]
demonstrated that sulphate polysaccharide from green
microalgae Haematococcus lacustris had anti-
inflammatory activity. Moreover, bioactive peptide and
proteins from Chlorella exhibited anti-inflammatory
activity [35,36] and the possibility of the glycoprotein
from the red marine microalga Porphyridium sp.
contributed the antioxidant properties [37]. The
polysaccharides isolated from red green and brown
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marine  macroalgae/seaweed possess antioxidant
potential [38]. Sun et al. [39] found that polysaccharides
degradation from algae Pavlova viridis and
Sarcinochrysis marina Geitler et al. showed antioxidant
activity in DPPH radical and hydroxyl free radical
scavenging. Luo et al. [40] found that Spirulina
platensis polysaccharide has a strong antioxidant
activity and could be used as an antioxidant in Sausage
to extend its shelf life. However, although diverse
biological activities of marine carbohydrates have been
determined, their detailed molecular mechanisms and
target proteins are not fully understood [41]. The results
of T. lutea and T. gelatinosa were showed inhibition
effect on melanin content in B16F10 cells similar with
fresh water green algae (Prasiola japonica). P. japonica
ethanol extract (Pj-EE) was suppressed the transcription
of genes encoding matrix metalloproteinases (MMPS),
which were induced in HaCaT cells by hydrogen
peroxide (H20,) treatment and reduced the melanin
secretion and content in B16F10 cells [42]. Study from
Wu and co-workers found that C-PC from Spirulina sp.,
was inhibits melanin biosynthesis in B16F10 murine
melanoma cells [43]. A novel peptide isolated from
Pavlova lutheri demonstrated inhibitory properties
against a-Melanocyte Stimulating Hormone-induced
melanogenesis via melanin content, tyrosinase
inhibition in B16F10 melanoma cells, and also
decreased  melanogenesis-related  proteins  [44].
However, the color and the active ingredients of the
algae should be related to the protective effect from
photo induction such as the green color, phenolic and
flavonoid. The sun protection factor (SPF) should be
further determined to clarified the mechanism of action.
Moreover, in view of the industrial scale culture of
microalgae have the potential to become antioxidants in
foods and cosmetics.

Conclusion

T. lutea and T. gelatinosa are marine microalgae that
have benefit on skin cells to protected sun ray induce
cell damage. Melanin content from sun ray induction on
melanoma cells was decreasing from protective effect of
both marine microalgae. The protection activity on
keratinocyte cells including anti-inflammation via
cytokine PGE; suppressing and anti-oxidative by ROS
scavenging from sun-ray stimulation. While, T.
gelatinosa showed stronger effect of ROS scavenging
activity than T. lutea. However, both of marine
microalgae may have the potential to use as an active
ingredient in cosmetic or cosmeceutical products.
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Introduction

ABSTRACT

Introduction: Project-based learning is a classroom approach that based on the
problems or questions that allows student to work together on a project. The engagement
of the student in the investigation of problems could help student to develop problem -
solving skill which could be applied in physical therapy in sports course. Therefore, this
study hypothesized that the use the project-based approach in physical therapy in sports
course could improve problem-solving skill in physical therapy student.

Objective: To evaluated the effect of project-based learning on problem-solving skill in
physical therapy in sport course.

Methods: Students worked on the athletes to identify the problem and then did the
searching and concluded the all of the data for planning and constructed the project. The
problem-solving skill will be evaluated on the first and final week. The satisfaction
survey of this course was taken by the students after the project by the university system.
Results: The problem-solving skill is significantly improved by project-based learning
in physical therapy in sports course and the satisfaction after this course was in high
satisfaction level.

Conclusion: The project-based learning in physical therapy in sports improved the
problem-solving skill of the physical therapy students in this course.

Keywords: problem-solving skill, project-based learning, physical therapy in sports

therapy and rehabilitation; promoting physical fitness

Project-based learning is the learning through the
project. The projects-based learning is consisted of
complex tasks. It is involved the demanding the
questions or problems that give the students a chance to
develop the problem-solving, decision making and
allow students to work together to work continuously
through the project and present the work in the
classroom (1-3). The student will find the solutions for
the questions or problems that cause the problem-
solving process especially in the process of the project-
based learning together in a group that requires lots of
skills more than problem-based learning.

The physical therapy in sport course includes the
physical therapy management in athlete pre, during, and
post even; assessing, diagnosing sport injury; physical

and preventing sport injury; adhesive taping, providing
the knowledge regarding exercise, principles of
nutrition for athlete training; contraindications and
danger stimulants and addictive substance using;
procedure of transferring the injured athletes and sport
for the handicapped. Moreover, this course is focused on
experience learning. Therefore, the project-based
learning is one of the learning procedures which could
facilitate student in experiencing learning, working
together as a team, develop the ability of problem-
solving skill. Furthermore, the previous studies showed
that the project-based learning demonstrated some
development in self-directed learning skill and also 21
century skill that include the problem-solving skill (4,5)
due to the student could create knowledge by themselves
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by designing planning performing on a project that
facilitate the problem-solving skill. Therefore, for
promoting the problem solving-skill, this study
hypothesized that project-based learning in physical
therapy course could improve problem-solving skill in
physical therapy student.

Methodology

This study recruited the physical therapy student 4™
year who enrolled in physical therapy in sport course
year 2019 and 2020.

Outcomes measurement

Problem-solving measurement by questionnaire
that developed by the content of bloom’s taxonomy. The
questionnaire has strong agreement from 3 lecturers.

The questionnaire was in rubric scores that had four
items totally 16 points. It is consisted of the ability to
state the problems of the athlete, the ability to create
exercise /program and find the reference following the
athlete’s problems by thinking critically and the ability
to analyze, synthesis and evaluate of the relevant
information to solve the athlete problems, the ability to
perform exercise/program following the athlete’s
problems. The scores criteria have 4 scores including
excellent (4) which is the ability to do the task 90-100%,
superior (3) which is the ability to do the task 70-89%,
satisfaction (2) which is the ability to do the task 50-
69%, need improvement (1) which is the ability to do
the task less than 50%.

Procedures

Student set into 4 groups in year 2019 and 5 group
in 2020 the problem-solving skill evaluated by
questionnaire first week and final week of the project.
The student had worked in a project for 8 weeks. There
were 5 activities throughout the project which were
define the athlete’s problems, Data collection and
finding the related topic following the problems, project
planning , project construction, project presentation.

Statistical analysis

Descriptive statistics showed the score for the first
and final week. The Wilcoxon signed-rank test was used
for testing the difference between first and final week.
The p-value set at < 0.05.
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Results
The result of the activities shown in table 1.

Table 1 demonstrated the learning procedure through
the project-based learning

Activities Result

1. Define the athlete’s Student were learning

problem from real situation and
define the athlete’s
problem

2. Data collection and Student shared knowledge
research the related topic  and discussed with group
following the problem member and lecturer

3. Project planning Student planned activities

and project together

Student constructed the
project and submitted
work through google
classroom

4. Project construction

5. Project presentation Student presented the

project to the class

The students who enrolled in physical therapy in
sport course in year 2019 (N = 54) had the score of
problem-solving skill of 9.07 £ 1.24 (mean x SD) for the
first week and 14.00 + 1.01 for the week.

The data were not distributed normally. The
Wilcoxon signed-rank test was used to evaluated the
difference between first and final week of project-based
learning. The result in Figure 1 showed the significantly
improvement of problem-solving after project-based
learning (p = 0.00).

Problem-Solving Scores (2019)

20- *
154 e
@ s s
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Figure 1 showed the difference between the scores of
problem-solving skills in first week and final week
* Show statistically significant difference (p < 0.05)

The students who enrolled in physical therapy in
sport course in year 2020 (N = 50) had the score of
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problem-solving skill of 13.90 + 0.92 (mean * SD) for
the first week and 14.60 + 1.21 for the final week.

The data were not distributed normally. The
Wilcoxon signed-rank test was used to evaluate the
difference between first and final week of project-based
learning. The result in Figure 2 showed the significantly
improvement of problem-solving skill after project-
based learning (p = 0.00).

Problem-Solving Scores (2020)
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Figure 2 showed the difference between the scores of

problem-solving skills in first and final week
* Show statistically significant difference (p < 0.05)

Satisfaction scores of physical therapy in sport
course from the student showed high satisfaction level
at 4.8/5in 2019 and 4.7/5 in 2020.

Discussion

This study demonstrated that the project-based
learning significantly improved the problem-solving
skill through the process of project-based learning
which facilitate the student to carefully indicated the
problem and searching all of the solution and
systematically working in the activities in a group by
their own interests (1,6-9). In order to complete the
activities, the student developed the interpersonal skill,
computer skill, problem-solving skill, physical therapy
skill. Therefore, the student could create the solution for
athletes according to their problems which was similar
to the previous study that showed the improvement in
problem-solving skill in nursing student (10). Moreover,
the project-based learning helped students to integrated
the knowledge and improve the skill in main
competences in engineer students (11). From the
learning process of the project-based learning, it could
one of the factors that affected the motivation in the
student (12).

The project-based learning took a long time to
completed the activities. The teaching plan and the
amount of other homework in the course should not be
too much for the students, otherwise the students could
not received the benefit from the project-based learning.
The satisfaction level could reflect the appropriate
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amount of the work and time from the student which was
high satisfaction level in this study.

The project-based learning could be applied to
other physical therapy courses which focused on the
problem-solving skill, interpersonal skill, computer
skill, physical therapy skill. However, this learning style
take a lot of time to do the project, the project and the
time should be considered appropriately.

Conclusion

The project-based learning in physical therapy in
sports improved the problem-solving skill of the
students in this course.

Limitations of this study

This study did not provide the data of validity and
reliability of the questionnaires. It was the agreement of
the lecturer based on the bloom’s taxonomy. Therefore,
the further study should investigate the validity and
reliability of the questionnaires.
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Introduction

ABSTRACT

Introduction: The ultrasonic assisted extraction (UAE) is a green technology to extract
bioactive compounds from natural sources. The extraction process showed the high
efficiency in part of activity and reducing time. Aegle marmelos (L.) Corr. or bael has
been used as traditional medicine to dysentery, fever, diabetes, asthma, heart problems.
There are various kinds of secondary metabolites have been reports and their
pharmaceutical activities.

Objective: To determine total phenolic content and antioxidant activities of two
methods of extraction; maceration and ultrasonic assisted extraction.

Methods: The powder of A. marmelos was extract by maceration and UAE using water
and EtOH as solvents. The extract was investigated total phenolic content and
antioxidant activity including DPPH and FRAP assays.

Results: The ultrasonic assisted extraction of ethanolic extract at 15 minutes showed
the highest values of total phenolic content at 79.75£0.05 mg GAE/g crude extract.
Moreover, the antioxidant activity of extract using UAE at 30 minutes exhibited the
most percent inhibition about 39.50% in DPPH assay whereas hot water extraction
found the better antioxidant activity in FRAP assay with the value of 355.75 uM/g crude
extract.

Conclusion: UAE method was high efficiency in the extraction especially in term of
extraction time and bioactivity.

Keywords: ultrasonic assisted extraction; aegle marmelos; total phenolic content;

antioxidant activity

hypoglycemic activity [1]. Essential oils of bael
exhibited interesting antifungal activity [2]. Maceration,

Aegle marmelos (L.) Corr. belongs to Rutaceae
family having common name as bael. This plant
distributed in the tropical area especially India and
Southeast Asia [1]. A part of bael also used as tradtional
medicine such as dysentery, fever, diabetes, asthma,
heart problems, ophthalmia, haemorrhoids and urinary
problems [2]. Furthermore, phytochemical constituents
of A. marmelos were isolated the secondary metabolites
including alkaloids, coumarins, flavonoids,
phenylpropanoids, tannins and terpenoids [3]. This plant
has been reported in various biological activities, for
example, anticancer,  antidiabetic,  antifungal,
antipyretic, antioxidant and wound-healing activities.
Some of leaves extract showed insulin-like-

the conventional extraction method. The powdered
materials are put in container then filled solvent until
covered materials. The container was closed and should
have shaken time and kept for 3 days for completely
extraction. The extraction depends on polarity of solvent
and times. The extract was filtrate to remove marc and
the solution was evaporated to obtain extract. This
method is suitable for plant material required long
exposure. Furthermore, maceration is convenient and
safe for thermolabile plants [4]. Ultrasonic assisted
extraction (UAE) is a green technology to extract
bioactive natural products. The method used the
ultrasonic wave properties to break cell wall and then
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compounds were extracted. There are two types of
ultrasonic extraction, ultrasonic bath and probe
ultrasonic equipment. First, ultrasonic bath type is
commonly known in the experiment using stainless still
bath with ultrasonic transducers. This type of extraction
is controlled frequency around 40 kHz and also
temperature of extraction process. In contrast, probe
type is directly delivered ultrasonic wave to extraction
media and operated with frequency at 20 kHz and
extract in the reactor [5]. There are some applications of
UAE have been published. Ultrasonic extraction of
Laurus nobilis L. showed total phenolic content about
17.32 = 1.52 mg/g plant and exhibited antioxidant
activity [6]. Moreover, the leaves of Moringa oleifera
were extracted by UAE that obtained total phenolic
content at 328.87 mg GAE/mg and antioxidant activity
about 72.44% [7]. Herein, we studied total phenolic
content and antioxidant activity of A. marmelos extract
using ultrasonic assisted extraction compared with
conventional extraction.

Methodology
Chemicals and Plant materials

The fruits of A. marmelos were collected from
Saraburi province, Thailand in 2021. The taxonomy of
this plant was identified and has been deposited at
Bangkok Herbarium, Bangkok, Thailand (specimen no.
Sinee01). The ultrasonic extraction ultrasonic probe and
10 mm diameter of hon. 1,1-diphenyl-2-picrylhydrazyl
(DPPH) were purchased from TCI, Japan. Folin-
Ciocalteu reagent were obtained from Merck, Germany.
Gallic acid and L-ascorbic acid as standard compounds
were Sigma-Aldrich. Ethanol for extraction was AR
grade.
Sample preparation

The fruits of A. marmelos were cut to small pieces
then dried in the oven at 50°C for 2 days. The air-dried
fruits were blended to powder. The fruit powder was
kept in zip lock bag and stored before extraction.
Extraction of A. marmelos using maceration and UAE

Maceration, dried fruits of A. marmelos were
extraction with EtOH and hot water (1:10) for 24 hours
for 3 times and solvent was removed under reduced
pressure to obtain the extract as a brown gum. The
ultrasonic assisted extraction condition was dried fruits
A. marmelos mixed with EtOH and water at room
temperature (1:10). The ultrasonic probe was pulsed on
10 seconds and stopped for 5 seconds and total
extraction time 15 minutes for 5 times. The extract was
filtrated and concentrated using rotary evaporator to
receive brown viscous extract [8].
Determination of total phenolic content

Total phenolic content was determined by Folin-
Ciocalteu method [9]. All samples were prepared and

Siricoon, S., et al./J Health Sci Altern Med (2022), 275-278
2"d International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

measured in triplicate. The standard curve of gallic acid
was evaluated and used as standard compound. Test
sample (100 pL) was mixed with EtOH for dilution.
After that the reaction mixture was kept for 6 minutes
after the addition of 20 pL of Folin-Ciocalteu phenol
reagent. After incubation period, 100 uL of Na2,CO3 was
filled and mixed completely. The reaction mixture was
incubated in dark at room temperature for 90 minutes.
The mixture was measured absorbance at 765 nm. The
TPC was reported in terms of mg GAE/g crude extract.
Antioxidant activity
DPPH free radical scavenging assay

The free radical scavenging capacity of A.
marmelos extract was evaluated using 1,1-diphenyl-2-
picrylhydrazyl (DPPH) assay [10]. The DPPH stock
solution was prepared from DPPH 6.3 mg in absolute
EtOH 40 mL to obtain concentration 400 uM. The
preparation of working DPPH was mixed stock solution
20 mL and absolute EtOH (1:1). The absorbance of the
DPPH solution was measured at 517 nm. The DPPH
solution was diluted by EtOH to obtain the absorbance
between 0.9-1.1. Furthermore, the standard and extract
of various concentrations (1,000, 800, 400, 200, 100 and
50 pg/mL) 20 uL were added in 96 well plates and then
DPPH solution 180 uL was mixed. The mixture was
shaken vigorously and allowed to stand for 30 minutes
in the dark at room temperature. The absorbance of the
solutions was determined by a spectrophotometer at 517
nm. L-ascorbic acid was used as a control and evaluated
for triplicate. The percentage inhibition of free radical
DPPH was calculated according to the equation:

A control — A sample

% Inhibition = A control x 100

Ferric-reducing antioxidant power assay

Ferric reducing antioxidant power (FRAP) assay is
based on the ability of antioxidants to reduce Fe®* to Fe?*
in the presence of 2,4,6-tri(2-pyridyl)-s-triazine (TPTZ),
forming an intense blue Fe**-TPTZ complex which
exhibited the maximum absorption at 593 nm [10]. The
mixture of sodium acetate buffer (300 mM, pH 3.6), 10
mM TPTZ solution (40 mM HCl as solvent) and 20 mM
Ferric chloride solution (10:1:1) was FRAP reaction
solution. The solution was prepared fresh and warmed
at 37°C in a water bath before use. Samples were
prepared in the concentration 50, 100, 200, 400, 800 and
1,000 pg/ mL, respectively then added to 3 mL of FRAP
reagent. The reaction mixture was incubated at 37°C for
30 minutes and determined absorbance at 593 nm. Fresh
working solutions of FeSO4 were used for calibration.
The antioxidant capacity based on the ability to reduce
ferric ions of the sample is calculated from the linear
calibration curve and expressed as pM/g crude extract.

J Health Sci Altern Med
2"d International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

276



Results and discussions
Total phenolic content

The determination of total phenolic content using
Folin-Ciocalteu method. The absorption of samples was
compared with standard curve. The results showed the
ultrasonic assisted extraction provide higher total
phenoalic content than extraction by maceration of both
solvents. Water extraction found total phenolic content
between 56.80+0.01 — 70.44+0.03 mg GAE/g crude
extract. In addition, the ethanolic extract exhibited total
phenolic content in the range of 56.14+0.02 -
79.75+0.05 mGAE/g crude extract. A comparison of
extraction time, UAE with water and EtOH showed 15
minutes provided higher phenolic content than 30
minutes according to the longer extraction time might
affect to phenolic constituents in extract. Moreover, A.
marmelos fruits extract by UAE contained TPC about
64.94-79.75 mg GAE/g extract while maceration
showed TPC between 56.18-56.80 mg GAE/g extract
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(figure 1). The ultrasonic wave can be absorbed by
chemical bonds in sample and possible to break or
generate new bonds.

100.00
80.00
60.00
40.00
20.00
0.00
Hhot H15 H30 E95 E9515 E9530
min  min min  min
mg GAE/g crude

Figure 1 Total phenolic content of A. marmelos fruits
extract

Table 1 The percent inhibition of water and ethanolic extract of A. marmelos fruits

% Inhibition
Condition
Water extract EtOH extract
Hot water 28.09 -
95% EtOH - 28.40
Ultrasonic 15 min 32.17 37.53
Ultrasonic 30 min 31.61 39.50
Antioxidant activity 400
DPPH radical scavenging activity 0 350 —&—H hot
The antioxidant activity screening of A. marmelos > 300
fruits extract using DPPH radical scavenging method. P, —e—H15 min
The extract exhibited percent inhibition between 28.09- ® ‘g
39.50%. The DPPH activity of water extract showed the 7:; > 200 / _
highest inhibition value at 32.17% in ultrasonic s 8150 1 H30 min
condition 15 minutes whereas the highest inhibition of < 100
ethanolic extract was ultrasonic condition 30 minutes 22 50 £ —8—E95
(table 1). 0
0 500 1000 E95 15

Ferric-reducing antioxidant power assay

The FRAP method has been selected to investigate
antioxidant activity based on their reduce power of
TPTZeFe (I11) complex to the TPTZeFe (1) complex.
The complex of Fe?* exhibited maximum adsorption
band at 593 nm. The results showed the highest
antioxidant was the extraction with hot water at 355.74
uM/g crude extract. Crude water showed higher FRAP
values than EtOH extract with FRAP values between
287.26-355.74 and 259.96-302.46 uM/g crude extract.
The extraction time of ultrasonic condition showed the
corresponded time at 15 minutes with TPC to obtain
higher values of phenolic compounds (figure 2).

Concentration (ug/mmiy

Figure 2 FRAP values of A. marmelos fruits extract

The maceration method spent longer extraction
time (3 days) and obtained less total phenolic content
due to the extraction mechanism was like dissolved like
which depend on polarity of solvent. UAE provided
high content of total phenolic compounds according to
ultrasonic wave break cell wall in plant materials so the
constituents were eluted. A suitable time for extract by
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UAE around 15 minutes received more phenolic
compounds whereas excess extraction time may affect
to composition of constituents. The extraction time of
UAE is less than maceration around 15-30 minutes for
each time.

Conclusion

The investigation of A. marmelos fruits extract
using maceration and ultrasonic assisted extraction. The
ultrasonic assisted extraction at 15 minutes provided the
highest total phenolic content. The antioxidant activity
of extract, ethanolic extract using UAE 30 minutes
exhibited the highest percent inhibition values at
39.50% in DPPH assay while hot water extract by
maceration showed the highest antioxidant activity
using FRAP assay at 355.74 uM/g crude extract. The
finding of the present study suggested that UAE
enhanced total phenolic content of crude extract and
reduce extraction time than maceration. This method
can be applied for the extraction of other kind of plants.
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Introduction

ABSTRACT

Introduction: This paper uses "Traditional Chinese Medicine Constitution
Classification and Judgment Table" to conduct a cross-sectional survey and research the
traditional Chinese Medicine constitution in Thailand's type 2 diabetic population.
Objective: To examine the TCM constitution of patients with type 2 diabetes in
Thailand.

Methods: This study selected 424 Type 2 diabetes patients from January 2021 to July
2021 in Roi Et City, Thailand, Public Health Service Center, Traditional Chinese
Medicine Outpatient Department, and Inpatient Department, Nakhon Ratchasima City,
Thailand, Hua Laem Community, Don Thabuang Community, using "Traditional
Chinese Medicine Constitution Classification and Judgment Table" for investigation,
using Microsoft Excel to collect the general data and the distribution characteristics of
TCM constitution, and SPSS 23 software for analysis.

Results: Among 424 people with type 2 diabetes in Thailand, Female patients were
58.96%, and Male patients were 41.04%. The age distribution is at most between 46-
and 55 years old. For general data, Patients with a high BMI were 55.42%. The most
significant number of cases in the distribution of TCM constitution is "Yin deficiency
constitution,” 30.2%. The highest distribution of syndrome types was "Qi and Yin
deficiency syndrome,” 39.7%. The difference was statistically significant (P<0.05).
Conclusion: "Yin deficiency constitution” and "Qi and Yin deficiency syndrome" is
found the most in Thai type 2 diabetes patients. Gender, age, education level, diet, and
BMI are the factors that affect the formation of the biased constitution in patients with
type 2 diabetes.

Keywords: type 2 diabetes; TCM constitution; cross-sectional survey; Thailand
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Introduction

ABSTRACT

Introduction: Guava leaf oil (GLO) is one of the economic products obtained from the
hydrodistillation process. It is widely used in the cosmetic, pharmaceutical, and
nutraceutical industries. In this process, residual water (hydrosol) is generally drained
out as effluent. There is no information available regarding this hydrosol's bioactivity
for health.

Objective: This study aimed to evaluate the antiglycation and inhibitory activity of a-
glucosidase and a-amylase enzymes which are related to diabetes mellitus.

Methods: Hydrosol used in this study was obtained from the essential oil production of
guava leaves using the hydrodistillation process. This process was performed at guava
leaves to water ratio of 1:10 (w/v) at 100 °C for 2 hours. The obtained hydrosol was then
freeze-dried to obtain the hydrosol powder. Phenolic content (TPC) of hydrosol powder
was determined using both Folin—Ciocalteu’s reagent and HPLC methods. Inhibition of
glycation, a-glucosidase, and a-amylase of hydrosol was also evaluated.

Results: The hydrosol yielded 5.4+0.8 %w/w of fresh leaves. TPC of the hydrosol was
134.3+3.6 mg of gallic acid/ g of hydrosol powder. The Antiglycation (ICso) of the
hydrosol was 9.6+1.3 pg/mL, which showed higher efficacy than aminoguanidine.
Inhibition of the hydrosol (ICso) against a-glucosidase, and a-amylase was 413.3+10.7
and 596.6 +4.6 pg/mL, respectively.

Conclusion: Hydrosol byproduct obtained from essential oil distillation of guava leaves
should be promising candidates for hypoglycemic functional product and antiaging
ingredient.

Keywords: guava leaf; hydrosol; a-Glucosidase; phenolic compounds; glycation

Therefore, the natural product possesses both these

The nonenzymatic reaction between reducing sugar
and the amino group of proteins spontaneously initiated
the high reactive carbonyl radicals (the glycated
products) in the body [1]. Accumulation of these
glycated products induces irreversible skin collagen [2]
and the pathologies such as Alzheimer's [3], chronic
heart failure [4], and diabetes [5]. Carbohydrate
hydrolytic enzyme such as a-glucosidase and a-amylase
is one of the main causes to generate glycated products
[6]. Several drugs have been widely used to inhibit two
enzymes and glycated products. However, these drugs
displayed side effects such as liver disorders [7,8].

enzymes' inhibitory and antioxidant activity and has
been increasingly studied to use as an alternative source)
[9]. Among medicinal plants, Psidium guajava is one of
the interesting natural sources for solving these
problems [10].

Psidium guajava L. (guava) is a plant of the
Myrtaceae family. This is one of the most effective
plants used in folk medicine for the treatment of various
ailments such as gastroenteritis, and diarrhea
rheumatism [11]. Guava leaf extract obtained from
different solvent extraction such as chloroform, ethanol,
and water also inhibited a-glucosidase and a-amylase
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including displayed antioxidant activity [10]. Many
phenolic compounds of this plant such as gallic acid,
ellagic acid, and quercetin have been qualified and
quantified [12,13]. These phenolics are related to the
biological activities of guava leaves. In addition, several
studies report on guava leaf oil used extensively,
especially in the pharmaceutical, cosmetic, food, and
perfume industries due to its chemical components
attributed to a variety of effective biological activities,
such as anticancer, antioxidant, anti-inflammatory, and
antimicrobial [14,15]. However, residual water
(hydrosol) is generally drained out as effluent in the
hydro distillation of essential oil production. In recent
years, many studies reported that polar volatile
compounds and other secondary metabolites of the plant
could interact with water via hydrogen bonds during the
process of essential oils extracted from aromatic
plants[16,17] . To water extract of guava leaves gave
inhibitory activity against a-glucosidase and a-amylase
[10] and information on the guava leaf hydrosol is no
information. Therefore, the determination of the
hydrosol activity against these enzymes is interesting.
This study aimed to evaluate phenolic content and
determine some phenolic compounds such as gallic
acid, ellagic acid, and quercetin of this hydrosol. In
addition, antiglycation and enzyme inhibition of a-
glucosidase and a-amylase were also evaluated.

Methodology
Chemical reagents

The chemical reagents included p-nitrophenyl-a-
glucopyranoside  (4-pNPG), soluble starch from
potatoes,  a-glucosidase  from  Saccharomyces
cerevisiae, a-amylase from Aspergillus oryzae were
purchased from Sigma—Aldrich (St. Louis, MO, USA).
Hydrosol is obtained from essential oil distillation of
guava leaves at a weight ratio of guava leaves to water
equal to 1:10 at 100 °C for 2 h. The hydrosol was further
freeze-dried to obtain the powder and kept at 4 °C for
further use.
Phenolic compound analysis

Phenolic compounds existing in the hydrosol that
is obtained from hydro-distillation of guava leaves were
identified using a reported method [12,13] with some
modification. Briefly, HPLC analyses were performed
using a UV detector set at 280 nm. Acetic acid (2% v/v)
and acetonitrile (50%, v/v) were used as gradient
solvents at a flow rate of 1 ml/min. Hydrosol was
dissolved in absolute ethanol and filtrated through a 0.45
um Millipore filter prior to injecting into the HPLC
system. The sample was analyzed in triplicate. Phenolic
standards of interest such as gallic acid, ellagic acid, and
quercetin were used for the identification of phenolic
compounds that existed in the hydrosol. The identified
phenolic compounds were quantified based on their
peak area and compared with calibration curves
obtained with the corresponding standards and then
expressed as mg/g of extract.
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Determination of total phenolic content
The total phenolic content of the hydrosol was
determined by the Folin—Ciocalteu method according to
described by the reported method [13] with some
modifications. Briefly, the hydrosol was dissolved in
absolute ethanol to a final concentration of 1 mg/mL
prior to the test. An aliquot of 50 pL of the hydrosol
solution was mixed with 50 pL of Folin—Ciocalteu
reagent. After that, 100 uL sodium carbonate (2% w/w)
was added. The mixture was allowed to stand for 1 h at
room temperature. The absorbance was measured
spectrophotometrically at 750 nm. The experiment was
done in triplicate. Gallic acid was used as the standard
for the calibration curve. The total phenolic content of
the sample was expressed as gallic acid equivalent
(GAE) to 1.0 g of extract.
In vitro a-glucosidase inhibitory activity
Inhibition of a-glucosidase was determined as the
reported method [9] with some modifications. Briefly,
the hydrosol solution was mixed with 4-pNPG (0.25
mM) and a-glucosidase solution from S. cerevisiae (0.1
U/mL). Then, the reaction mixture was incubated at
37°C for 20 min. After incubation, the enzyme activity
in the reaction was stopped by adding 0.50 M Na,CO:s.
The release of the p-nitrophenolate group was measured
at 405 nm using a UV/Vis spectrophotometer.
In vitro a-amylase inhibitory activity
Inhibitory activity of the guava hydrosol against a-
amylase was determined according to the reported
method [18]with some modifications. Aliquots of the
hydrosol were mixed with soluble starch (1%, w/v) in
20 mM PBS (phosphate buffer saline, pH = 7.4). The
mixture was incubated at 37 °C. After 10 min, a-
amylase (1.5 U/mL) was added, and the mixture was
incubated at 37 °C for a further 10 min. Then, 3, 5-
dinitrosalicylic acid (DNS) solution was added and
incubated at 100 °C for 5 min to completely inactivate
the enzyme. The absorbance was measured at 540 nm
using a spectrophotometer. Acarbose was used as a
positive control.
In vitro antiglycation activity
The antiglycation activity of the hydrosol was
determined according to the described assay [19] with
some modifications. Briefly, Initially, the guava
hydrosol, collagen (45 uM), glucose (200 mM), and
fructose (200 mM) were added in phosphate buffer
(20 mM, pH 7.4) containing 100 mM sodium chloride.
0.31 mM sodium azide was added to achieve an aseptic
condition. Aminoguanidine was used as a positive
control. Reaction systems were incubated in the dark for
7 days. Antiglycation activity was quantified using
Spectro  fluorophotometer (Aex=370 and Aem
=440 nm). The experiment was conducted with three
independent replicates. The ICsp was calculated
graphically, using a calibration curve, plotting the
extract concentration versus the corresponding
inhibition percentage.
Statistical analysis
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To determine the statistical difference between
means (p < 0.05), using SPSS statistical software
package v. 22. Results were expressed as mean values
SD.

Results

Hydrosol obtained from hydrodistillation of a ratio
of guava leaves: water at 1:10 (w/v) at 100 °C for 2 h
yielded 5.4+0.8 %w/w of fresh leaves. Total phenolics
of hydrosol powder was 134.3 134.3+3.6 mg gallic acid/
g of hydrosol powder.

Phenolics of interest that existed in hydrosol powder
were characteristic and its HPLC profile is shown in
Figure 1. Peak no. 1, 2, and 3 represented gallic acid,
ellagic acid, and quercetin at the retention time of 6.6,
40.2, and 60.3 min, respectively. The identified phenolic
compounds were quantified based on their peak area and
compared with calibration curves of standard
compounds. The calibration curves of the standards
were linear with R? values of 0.99 for gallic acid, ellagic
acid, and quercetin. The amount of gallic acid, ellagic
acid, and quercetin that exist in the guava hydrosol is
shown in Table 1.

mAU 4

10

Figure 1 IHPLC\nchrorﬁ;itograjll”n of pHenoIicﬂ comp%unds
existing in the guava hydrosol; (1) gallic acid; (2)
ellagic acid; (3) quercetin.

Table 1 Phenolic content and phenolic compound
existing in the guava hydrosol (GH).

Compound Amount (mg/ g hydrosol)
Total phenolic content 134.3+3.6
Gallic acid 6.9+0.3
Ellagic acid 33.9+1.7
Quercetin 24.7+0.9

The guava hydrosol inhibited the mixture glycation
of collagen, glucose, and fructose with an 1Csq value of
9.6+1.3 pg/mL which was significantly higher efficacy
than aminoguanidine. In addition, the guava hydrosol
inhibited inhibit a-glucosidase and a-amylase at ICso
values of 413.3+10.7 and 596.6+4.1, respectively.

Table 2 displays that ellagic acid inhibited both a -
glucosidase and a- amylase with 1Cso of 37.4+1.4 and
194.442.8 pg/ml which high efficacy than acarbose.
Whereas gallic acid and quercetin inhibited only o -
glucosidase with ICso of 848.3+4.3 and 82.0+1.8 pg/mL,
respectively.
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Table 2 1Csy values of guava hydrosol and the
polyphenols exist in the guava hydrosol against o-
amylase, o-glucosidase, and glycation of collagen-
glucose-fructose.

Sample  Inhibitory activity (1Cso; ug/mL)

a -glucosidase  a- amylase  Glycation
GH 413.3+10.7¢ 596.6+4.1° 9.6+1.3?
Acarbos  361.4+10.2° 537.3+4.4° -
e
AM - - 76.19+2 5°
GA 848.3+4.3¢ - -
EA 37.4+1.4° 194.4+2.8* -
QCT 82.0+1.8° - -

Note: GH= guava hydrosol; AM = aminoguanidine;
GA= gallic acid; EA = ellagic acid; ICss=concentration
that inhibits 50% of the enzyme activity/glycation
fluorescence. The different letters in the same column
indicate a statistically significant difference (P<0.05).

Discussion

The goal of this study was first to determine the
phenolic content of the guava hydrosol due to previous
studies reported that the amount of phenolic correlated
with antiglycation activity and both enzyme inhibition
[6,9,20]. Gallic acid, ellagic acid, and quercetin were
chosen to examine their inhibitory effects on a-amylase
and a-glucosidase since they are the most abundant
polyphenol components in guava hydrosol. The pure
polyphenol compound inhibited a-glucosidase more
effectively than the hydrosol powder. This may be
because the guava hydrosol had complicated phenolic
compounds that prevented the action of individual
polyphenol compounds attaching to the active sites of
the enzymes or the enzyme-substrate complexes
[10,21], so lowering their inhibitory impact. The
inhibitory effect of polyphenol compounds on a-
amylase may have been influenced not only by the
overall polyphenols content but also by the identities
and amounts of polyphenol compounds. Notably, unlike
pure polyphenol compounds, quercetin and gallic acid
exhibited no inhibitory impact on a-amylase. This may
be owing to the different ring structures of polyphenol
compounds. It has been shown that hydroxylation on the
different positions of polyphenol rings can considerably
alter their affinity for a-amylase, hence altering their
inhibitory impact [22]. Regarding a-amylase inhibiting
properties, the increased inhibitory impact of the guava
hydrosol compared to the studied pure chemical
components (gallic acid and quercetin) may be
attributable to the effect of other unidentified
components or the synergistic effect of some
components that play a significant role in the enzyme's
inhibition [23].

There is substantial evidence that the protein
glycation process is one of the main factors contributing
to the aging of the skin. AGEs build throughout the
process of protein glycation and cause structural
changes in proteins such as collagen. Natural and
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manmade substances have been explored as AGE
formation inhibitors. Compounds with antioxidant and
photoprotective properties, such as gallic acid, ellagic
acid, and quercetin, also prevent advanced glycation
effectively [24]. In this work, the guava hydrosol
inhibited the production of a glycation system made of
collagen, glucose, and fructose very effectively, making
it a great candidate for application as a natural treatment
for degenerative disorders and aging. Prior to a
prospective pharmaceutical application, however,
additional research is required to determine the
mechanism of action and the in vivo response in
appropriate animals.

Conclusion

This work was first reported to evaluate the
biological activity of hydrosol powder derived from
essential oil distillation of guava leaves. The hydrosol
powder expressed high activity against glycation, a-
amylase, and a-glucosidase. The present activities can
be attributed to bioactive phenols that exist in the
hydrosol. The results suggest that guava hydrosol could
be considered an alternative source of antiaging and
antidiabetic ingredients.
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ABSTRACT

Osteoporosis is a systemic bone disease. Osteoporosis is a systemic bone disease
characterized by reduced bone mass per unit volume, degeneration of bone
microstructure, thinning of bone density, reduction of bone trabecular number, widening
of bone marrow cavity, and reduced bone strength, which are easy to fracture. Exercise
therapy can effectively improve the bone mineral density of patients with osteoporosis
and significantly intervene in the risk of osteoporosis. In addition, compared with drug
therapy, exercise therapy has the advantages of economy and no adverse reactions,
which attracts more and more people's attention. However, at present, patients and the
public generally lack the correct understanding of exercise therapy, coupled with the
characteristics of exercise itself (exercise mode, exercise intensity) and the influence of
the patient's own conditions, the efficacy of exercise therapy in the practical application
process has not been fully highlighted. This paper summarizes the effect of exercise
therapy on osteoporosis, hoping to provide help for the clinical application of exercise
therapy in the prevention and treatment of osteoporosis.

published under a Creative
Commons (CC BY-NC-ND 0.4)

license. Keywords: osteoporosis; exercise therapy; bone density
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Introduction
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B, FKH [25]45 M B4 2 BT SRS s 97 o 4
ZMNGR G RN f2 M, UE S IS BB R K
Hik. Nkt THREEghmE LA, TS
OP ¥ IF b, Witis HfdEisshtE% & oP
B H e A A] DA <7
2.5 M4

PREN YN SRt — Pl MR v I 2k 51k, ik
ZARE AT W) T IR BN AR 15 (1) 41 B R AR 72 A 5
VE R N0 e IRBIZRpEIN o — Rk
AL T LV EME R 5 B B A RO,
A LA RURIE A AN ILA D B, BRI ER
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BT IR, KU T LT TR A AR A RO,
Pem T RER R, X R E ARSI
HEAT VU 2525 n YR IT OP, kA Al B 4 24 5
sl E A 3,
A4 IEBYIT LG P LE A T8 IF T T H g A E

Py N IR E NI IR B 5 - va 7 Lk,
HECA B3 T OP JBEMILhRENK & k27 &
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VAT &5 5 sk DL a0 s e I AE FB S TR i, A AL
T R B[] P 3 3 0O s 25 30 AIE 18 BT e T B
G, SACkE, BARKLIEILE TH OP
BERTT T EORCR, M TAMAESR, DR
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Introduction

ABSTRACT

In clinical, there were limitations which the application of Traditional Chinese Medicine
(TCM) using syndrome differentiation and treatment for novel epidemic disease.
Meanwhile, modern scientific research gradually unravels the internal biochemical
mechanism of the human body and analyzes the composition of Chinese herbs, and
excavates and selects effective structures, and it has been confirmed that the combined
application in treatment can expand the curative effect. Covid19 is a highly contagious
modern epidemic disease, the only reliable way to diagnose patients is to fight against it
by the human immune system. This article uses the combination of TCM pharmacology
and immunology theory to give examples of diagnosis and treatment, to explore the
feasibility of modern TCM pharmacology theory in clinical treatment and hope to
develop another kind of thinking in the future.

Keywords: Covid19; Huang Lian Jie Du Tang; Sha Shen Mai Dong Tang; Huo Xiang
Zheng Qi San
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Introduction

©0ce)

ABSTRACT

Introduction: Vernonia cinerea is a herb in ASTERACEAE family, that is packed in
the National list of essential Medicines (NLEM ) and anti-appetized food when before
eat. Smoking is cessation rates increased among those who received medications and
counseling and recommendations, and research has been taken from Thai healer to make
anti-smoking drugs.

Objectives: The aim are study to :1) To trial test of Herb Vernonia cinerea.
2) Research on herb placebo. 3) study to side effects herbal medicine .

Methodology: Using are evaluated an interview form. And statistical success program
statistics, This study for two group the experimental study of double bilnd .

The results : The average number of smoking The average number of cigarettes smoked
was 8 cigarettes per day after 10 days of attendance. The number of cigarettes smoked
6-7 cigarettes per day after 15 days of participation in the trial group was statistically
significantly reduced ( P < 0.05 ) because this study also impaired the control of
variables.

Conclusion: The study this of Vernonia cinerea tea , This herb contain nitrates and
nitride, It causes nausea and vomiting. It cause to minimum the cigarret , so it was
the result of making cigarette to decreased pills, and sometime many used to make
anti-appetite medications. Thun auther to having a food before eating will also cause
you to lose weight too.

Keywords : effectivesness , Vernonia cinerea tea , herbal medicine of placebo ,
Suphanburi , anti - cigarret smoking

According to the Ministry of Public Health [1,2],
(Health Policy for all 12 provinces in Suphan province
is one of 12 provinces to achieve this policy by defining
37 basic necessities. For public health work The non-
smoking campaign is a fundamental necessity , article
33, which aims to make people aged 14 and over to be
at least non-smoking. 90% of the 1993 survey found that
U-Thong has 12% of the buried addicts , and the GOP
and the U-Thong Hospital have herbal and production
work to reduce smoking and are distributed throughout
all districts of Suphanburi province and 2 interested
parties. Over last to make 8 reliable amulets, thus
conducting comparative battles. Effectiveness of Ya -

Mho — Noi tea [ 3,4] with herbs to comparative A
placebo to reduce smoking, followed up every 5 days
until 15 days in a total of 73 participants , was the source
of research on the effectiveness of white flower grass
and herbs. The total time of 15 days for trial.

Thais have known how to use herbs since the
Sukhothai era, and it goes back a long way. To the era
of King Chaivoraman V111 [8 in those days, the territory
was extended to the border. On the Eye of Phraya or
Aranyaprathet, came to sweep the colonies, and then he
had a physical disease, leprosy, and there was evidence
of drug use during World War 11. The medicines that are
still used today have been used by the Royal Medicine
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Book of Chanthaburi (Department public health of
Chanthaburi ) [4], and in the days before Ayutthaya used
herbal medicines to treat diseases in Thailand. Herbs,
traditional medicine. Research and development of
medicinal drugs from herbs, but the 5th Economic and
Social Development Plan 1985 began clinical research
for the use of turmeric herbs [5] . Thieves, mushroom
chums, sweet potatoes, phayayo, and aloe vera. In the
hospital. A type of herb that is packaged in many Thai
medicines and has been used since ancient times, which
is considered an ancient clinical trial, white flower grass.
Scientifically named Vernonia cinerea, folk medicine [
6,7 ] has found that white flower grass is taken to treat
diseases such as lowering blood pressure. Asthma
Treatment Hepatitis Treatment Reduce fever, joint pain,
diuretics. The treatment of gallstones includes lower
cigarette cravings, which are currently used for white-
flowered grass herbs to stop smoking because they are
local herbs that are widely used in Thailand. Easy to find
and cheap. Studies that used white-flowered tea for
smoking cessation, but found that most pulpits were
difficult to eat and somewhat cumbersome, which
white-flowered grass still has in its form. Capsules make
it more convenient to eat.

Therefore, the World Health Organization has
given priority and support for smoking control or
Smoking cessation continues, with the "World no
tobacco day"” held on May 31st of every year to jerk
off. Countries are aware of the dangers and losses
caused by smoking, so Thailand has organized smoking
control activities towards the goal. "Non-smoking Thai
society"1 Herbal white flower grass [ 7 ]. Alternatives
to reduce cravings for cigarettes Thailand's Smoking
Situation According to the 2015 Report on Smoking In
Thailand, the Thai population is 15 years of age or older.
Up to 10.9 million smokers (19.58 %) found male
smoking rates equal to 39.16% gender. Females were
1.76% considering smoking of the Thai population aged
15 and over. The trend is that the Thai population aged
15 and over who consumed tobacco in 1991 was 12.26
million (32.00%), a decrease to 10.9 million. In 2015,
there was an average decrease of 0.5% and the
proportion of smokers was found to be 95.18% in 1991
and gradually decreased to 85.88% of smokers. It was
found that tobacco consumption rates. Thailand has a
steady decline, and therefore there is not much disparity
during the year, so it is necessary to have measures in
place. As the tobacco industry currently has a new
marketing strategy, it may result in an increase in
smoking trials each year and secondhand smoke
exposure is still observed in various public places, with
increased rates of illness and death from tobacco-related
diseases. Smoking is the cause of NCDs, which are
diseases related to the habits or behaviors of life that we
create ourselves. Smoking is the leading cause of the
world's population's premature death or premature
death. Severe and long-lasting disabilities due to
smoking are the leading cause of many acute and

resilient diseases per male. And those closest to you who
are exposed to tobacco smoke, such as vascular diseases.
Heart disease, pulmonary emphysema, cancer in organs
and smoking are also the leading causes of pain and
death. In 2008, an estimated 5 million people
worldwide died from smoking and 8 million were
expected to increase annually by 2030. Of these, 9.5
million smokers were regular smokers and 1 million
smokers were crowbars, compared to a 2006survey that
showed a slight decrease in the number of smokers
while here.

The Office for National Statistics [ 6]survey
found that nearly 11 million Thais over the age of 15
still smoke. Of these, 9.5 million smokers were regular
smokers and 1 million smoking remnants, compared to
a 2006 survey that showed a slight decrease in the
number of smokers at the time. [8,9] Having a strong
and determinedness towards smoking cessation [ 10]
can lead to smoking cessation. However, smoking
cessation rates in groups that are consulted and
recommended only. Only 7% were found after
following. 1 year and smoking cessation rate increases
in the group receiving medications and counseling and
recommendations, which are approximately less
common. [ 12 ]. Smoking is the leading cause of the
world's population's premature death or premature death
[13] . Severe and long-lasting disabilities due to
smoking are the leading cause of the disease. Acute and
abundant male-related. And those closest to you who are
exposed to tobacco smoke, such as vascular diseases.
Heart disease, pulmonary emphysema. Organized
cancer and smoking [ J]are also the leading causes of
preventable pain and death. According to statistical
data [14], in 2008, an estimated 5 million people
worldwide [ 15] died from smoking , and 8 million are
expected to increase annually by 2030.

Methodology
This study the experimental study of double bilnd
- randomize controlled study are evaluated using an
interview form. In the trial group, results were found to
be used during the 5th, 10th and 15th days by drug users
and interviewees. It is not known which project
participants (Double Blind Case control - study ) reduce
bias 1)This research model is experiment research , it is
an experimental study. Compare by giving the
experiment group It is divided into two groups, the total
number of which is the group that uses white-flowered
grass herbal medicine as an experimental group, and the
group that uses placebo herbs as a control group.The
results are evaluated using an interview form. Results of
herbal medicine during 5, 10 and 15 days
1.) Case - Control Study is an experimental, blind
(Double- bilnd )
2.) Practical definitions used in the research of
white flower grass herbs
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The experimental group consisted of 3.72 white
flower grass and 0.71 grams of chrysanthemum and
pandan leaves, for a total of 5 grams.

- Control group. The herbal medicines to brew
are chrysanthemums and mandanus leaves, 25
grams each, for a total of 5 grams.

- Experimental group, tea makers, herbal
medicine, white flowers,The envelope
includes: 1)Mho -Noi -grass number 3.57

- and2)Chrysanthem amount0.71 g 3)Pandanus
leaves 0.71 g each

How to use brew white flower herb in 1 sachet per
glass of water (or if you are working outdoors, you can
make herbal medicine into 3 sachets of water cylinder.
Per bottle of water, Bottle of fish sauce 750 cc.) to eat
after meals.

Result

The average number of smoking sessions is 13 —
19 cigarettes per day. Average pumping time 14 -21
cigarettes per day after 5 days of attendance. The
average number of cigarettes smoked was 8 cigarettes
per day after 10 days of attendance. The number of
cigarettes smoked 6-7 cigarettes per day after 15 days
participation in the trial group was statistically
significantly reduced ( P < 0.05 ) because this study also
impaired the control of variables.

Figure 1 Chryanthemum morifolium, Vernonia
cinerea, and Pandanus amaryllifolius Roxb.

Table 1 Shows the average percentage of cigarettes smoked decreased, comparing real drugs and placebos.

Estimate  xperimental Number of X sD MEAN P_value 2-tail Sig.
date drugs people

5 Days Real drugs. 41 56.348 28.290 4.418 0.117 0.579
Placebo 32 60.1979 34.403 6.082

10 Day Real drugs. 41 70.7201 28.230 4.409 0.641 0.758
Placebo 32 72.8646 30.831 5.450

15 Day Real drugs. 41 70.4152 32.303 5.045 0.279 0.259
Placebo 32 78.5156 27.199 4.808

Side effects of herbal medicine: That could be caused
by drinking a brew. They are may experience dry throat,
untested mouth, ignorance of taste, or dizziness and
nausea. When smoking continues, some people, tongue
tea, loss of appetite. Therefore, do not eat before eating
or have nausea when taking medication, some people
have a smell of cigarettes. |don't want to keep smoking.

A comparison of the lower percentage of smoking
cigarettes in the toddler group and control group showed
that the percentage of cigarettes smoked decreased
significantly from the control group because P- value=
0. 05 by the control group had an average percentage of
cigarettes smoked more than the trial group. As shown
in Figure 1

Table 2 Shows the volunteer to separate of herbs
On 15 days.

Number
Results (Individual) percent
No reduction 4 5
reduce 45 62
Quit smoking 24 33

The reason most smokers voluntarily reach 9 percent
(65%) In this group, there were 39 cases of smoking
(60%) and 24 quit smoking (33 %), with only 4 cases
(5 %). The second reason for wanting to reduce costs
has 45 cases (62 %) in this group can reduce smoking.

Symptoms of not wanting to smoke cigarette in the
trial group It found that 15 cases were 37 percent. The
control group found that 47 percent of smoky stinks
were present in the trial group. Found 17% anorexia In
the trial group, 17 cases were 42%, the control group
found 11 cases, 34%. Mouth numbness, numb tongue,
loss of appetite. Inthe 17 trials, 42% of the controlling
group, 11 percent, 34 percent. Nausea When | took the
pills in the trial group, Eight cases were found, 20%, the
control group found, only 10 cases, 37% of whom saw
similar side effects. It may be said that before starting
the project, it has been indicated that the symptoms may
be experienced as a result of the participants possibly
feeling it themselves, as shown in table.

They could be caused by drinking a brew. They
may experience dry throat, unsalted mouth, ignorance of
taste, or dizziness and nausea. When smoking continues,
some people, tongue tea, loss of appetite. Therefore, do
not eat before eating or have nausea when taking
medication, some people have a smell of cigarettes. |
don't want to keep smoking.
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Table 3 Shows general information about who in the
project

Reason / population Male Female
participant (N) (N)
1. Population 41 32
2. Smoking period 20.54 +- 20.06 +-
(year+- SD) 12.69 14.32
3. Average age (years+-  40.10 +—  42.59+-
SD) 15.70 16.45

4. Number of cigarettes - -
smoked (molly/day +-

SD)
- Before joining the 19.29 +- 21.66 +-
program 13.82 18.23

05 days after 8.37 +- 6.72 +-
participation 8.01 18.22

10 days after 559 +- 494 +-
participation 7.57 7.95

15 days after 567 +- 397 +-
participation 7.89 7.48

Table 4 Shows the reasons for participation of project

Trial Control
N rou rou
Reason (Ngof AF\’nti N (Ngof Knti

smoke ) smoke )
1. Voluntary 39 13 26 9
2. Others 4 1 1 0
recommend
3. Forced 14 5 10 5
4. Have a 15 6 20 8
medical
condition
5. People 7 20 8 2
around you are
disgusted
6. Fear is the 22 14 15 9
cause of the
disease
7. Want to 22 13 20 8

reduces costs

Discussion

There should be more control over the variables, but
there are too few samples. According to this study, It can
allow participants to reduce and quit smoking. Down by
62 per cent and 32 percent respectively.

Conclusion

A total of are 73 in this study in the program to
reduce cigarettes, the majority of which showed that
more men than females had an average age of 40 to 45
years. The average number of smoking sessions is 13 —
19 cigarettes per day. Average pumping time 14 -21
cigarettes per day after 5 days of attendance. The
average number of cigarettes smoked was 8 cigarettes
per day after 10 days of attendance. The number of
cigarettes smoked 6-7 cigarettes per day after 15 days
participation in the trial group was statistically

significantly reduced ( P < 0.05 ) because this study also
impaired the control of variables.

Side effects of herbal medicine:That could be
caused by drinking a brew. They are may experience
dry throat, unsalted mouth, ignorance of taste, or
dizziness and nausea. When smoking continues, some
people, tongue tea, loss of appetite. Therefore, do not eat
before eating or have nausea when taking medication,
some people have a smell of cigarettes. | don't want to
keep smoking.
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A1 EMG,ECG,EGG, EEG, FNIR, Virtal-Reality(VR), Plethysmometer, Tail
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Harikul Science Co., LTD.

694 Soi Ratchadanivet 24 Pracharatbumpen Rd., Samsaennok

Huay-Kwang,Bangkok Thailand 10310 Tel: (66)0-2274-2456 (Auto) Fax: (66)0-2274-2443
E-mail: sales@harikul.com , Facebook : harivkulfanclub, Line: @harikul
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Made from Chinese herbs,
reduce hair loss, oiliness on
scalp, contains vitamin B5 to
nourishes scalp and hair.
Making the hair soft, smooth,
and feel comfortable.
Taw..sewndsbesndn FDA : 50-1-6400020920
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