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Abstract

Yoga is an ancient Indian wisdom traced back to 5,000 years ago. It is a combination of
physical and mental practices that strengthen the human body while calming the mind.
Maharshi Patanjali defined yoga in Yoga Sutra as 'Yogah chitta vritti nirodhah' in Sanskrit which
means the cessation of movement in the consciousness or controlling the instable
consciousness. Yoga is one of the six central systems of Indian thought. The brief history of
yoga is explained from its origin to modern yoga. Patanjali’s eight limbs, which provide a
pathway for a meaningful and purposeful life by relieving suffering in life, include abstinences
(yama), observances (niyama), yoga postures (asana), breath control (pranayama), withdrawal
of the senses (pratyahara), concentration (dharana), meditation (dhyana), and absorption
(samadhi). Both traditional yoga and modern yoga apply the Five Layers of Being: Annamaya
Kosha (physical body), Pranamaya Kosha (vital life-force), Manomaya Kosha (mind),
Vijnanamaya Kosha (intellect) and Anandamaya Kosha (bliss) to eliminate suffering. Nowadays,
traditional yoga aims for enlightenment while modern yoga focuses on happiness. Yoga
therapy is a novel form of physical activity therapy and stress management and a type of
complementary and alternative medicine (CAM). Each stream of yoga offers health benefits
such as curing, preventing and promoting physical and mental health as well as relieving
lifestyle-related and psychosomatic illnesses. Yoga teachers and professionals should earn
one of these standards which are acceptable worldwide. Yoga is one of the tools used to help

promote wellness and well-being in modern society.

Keywords : yoga, yoga standards, health benefits, wellness, wellbeing



Introduction

Yoga is an ancient Indian wisdom traced back to 5,000 years ago. The word "yoga"
comes from the Sanskrit root yuj, which means to join or to yoke and to focus on individual
attention. Yoga is a combination of physical and mental practices strengthening the human
body while calming the human mind resulting in spiritual consciousness. Maharshi Patanjali,
a great Indian sage, defined yoga in Yoga Sutra as ‘Yogah chitta vritti nirodhah’ in Sanskrit
which can translated into the cessation of movement in the consciousness or controlling the
instable consciousness.! Desikachar, one of the greatest yoga teachers of modern era, stated
that darshana, which means to see, refers the six central systems of Indian thought one of
which is yoga. Yoga is the union of the body, mind and spirit. T.K.V. Desikachar believed that
yoga could offer stress relief through breathing techniques or pranayama, physical postures
or asana and meditation.? The National Institute of Health in USA has categorized yoga as a

form of Complementary and Alternative Medicine.’

Yoga promotes both the harmonization and the relationship of the human body
through mindful breathing. Accumulating evidence on yoga research has confirmed its health
benefits in curing, preventing and promoting physical and mental health as well as relieving
lifestyle-related and psychosomatic illnesses.! Mr. Narendra Modi, the Indian Prime Minister,
requested the adoption of 21°' June as International Day of Yoga during UN General Assembly
on 27" September 2014. Modi's UNGA address requested world leaders to consider adopting
an International Yoga Day. He urged that yoga could help humans deal with climate change
by changing lifestyle and creating consciousness. Modi said, “Yoga embodies unity of mind
and body; thought and action; restraint and fulfilment; harmony between man and nature; a
holistic approach to health and well-being”.* Global leaders and 175 nations unanimously
supported this initiative to approve International Day of Yoga.” Consequently, the 69" United
Nations General Assembly acknowledged yoga for its official international recognition by

declaring 21 June as the International Day of Yoga (IDY).!

Recently, the United Nations has announced the 2022 theme of yoga for humanity.
The COVID-19 pandemic is such a massive and devastating tragedy impairing physical health,

causing psychological suffering and mental health problems such as anxiety and depression.



Practical instruments are urgently needed to resolve these problems and to maintain
physical health. Yoga is one of the instruments which global citizens apply to stay healthy
and invigorated so that they can cope with depression and social isolation more effectively
during the pandemic. Moreover, yoga is applied as a form of rehabilitation of COVID-19

patients in quarantine or isolation.®

The aim of this article is to explore the transformative power of yoga as a key to
unlock wellness and wellbeing in modern society. By examining the longstanding use of yoga
for health promotion worldwide, we seek to provide a foundational understanding of yoga's
benefits for both the mind and body and to highlight how yoga can serve as a powerful tool

in addressing health problems and promoting overall wellness and wellbeing.
Brief history of yoga

Yoga’s long rich history can be divided into five main periods of innovation, practice

and development.’
Vedic age (2000%“ and before)

In the Vedas, the word yoga has been used a lot and has had many different meanings.

The word is found in the Rig Veda, which is the oldest of the Vedas. It is written as "yunajmi,’

which means "fire offerings to the Gods."

Also, the Atharva Veda talks about ashtayoga and shatyoga, which mean "yoga with
eight faces" and "yoga with six faces," respectively. Atharva Veda is where ideas like ahimsa
(nonviolence), satya (truthfulness), asteya (not stealing), brahmacharya (behaving in a way that
is consistent with Brahman), tapas (austerity), swadhayaya (self-reflection), and ishvara
pranidhana (surrendering to a higher principle or consciousness) came from. So, yoga was

influenced by the different ways people in the Vedic time tried to improve themselves.
Pre — classical period (1500-700%)

Yoga is clearly explained in the Upanishads, which are the most important parts of the
Vedas. Kathopanishad, for example, says that yoga is when "the sense organs are controlled

and the mind reaches a state of steadiness." But the way Yoga was explained in the Upanishads



was more about activities that focused on theory and thinking about the soul (atman or Real-

Self).

Bhagavad Gita (BG) covers yoga thoroughly. The word "yoga" is in the names of almost
all of the chapters. But Bhagavad Gita yoga is more about changing your way of life and how
you act than it is about changing your breathing or stance. The most popular discussions about
yoga that are still relevant today are about excellence in work, equilibrium of mind, and
moderation in activities. Excellence in work means doing any work well without being attached
to the results (karmasukauala; BG 2.50). Equilibrium (samatva; BG 2.48) of mind is a balanced

state where both problems and successes are seen as enriching experiences.
Classical period (200%°)

Patanjali wrote down 196 yoga sutras (short sayings) during the ancient time. Patanjali's
view on yoga is known as Raja Yoga or Ashtanga yoga or traditional yoga. In the second sutra
of his work, Patanjali explains what the word "yoga" means: Yoga Chitta-Vritti Nirodhah -

Patanjali Yoga Sutras 1.25.

Patanjali wrote about the eight parts of yoga, which he called yama, niyama, asana,
pranayama, pratyahara, dharana, dhyana, and samadhi. Even though Patanjali added physical
poses and control of the breath to yoga, the sutras don't name any asanas or pranayamas

that involve the body and breath and are used to calm the mind.
Post - classical period (800-1700%P)

During this time, the Rishis (old teachers) gave yoga a new look by putting more

emphasis on asanas, kriyas, and breathing as ways to clean the body and mind.

People often call this Hatha yoga, where "Ha" means "Sun" and "Tha" means "Moon." It
is said to be a group of yoga methods that focus on bringing a person's body and energy into
harmony with nature. The goal of Hatha yoga is to bring the biorhythms of the body, breath,
emotions, and mind into sync with those of nature. Hatha Yoga Pradipika, Gheranda Samhita,
Hatha Rathnavali, Shiva Samhita, Goraksha Samhita, and Siddha Siddhanta Paddhati are all

well-known books that talk about Hatha yoga.



3AD

Modern period (from 1863™ onwards)

Swami Vivekananda's famous speech at the Parliament of Religions in Chicago on
September 9, 1893, was the first time the rest of the world heard about yoga theory. Many
yogis, like Maharishi Mahesh Yogi, Paramahansa Yogananda, and Ramana Maharshi, had a big
impact on the Western world with their spiritual achievements, and yoga slowly became
accepted around the world as a secular spiritual practice instead of a ritual-based religion
teaching. Swami Vivekanada introduced four paths of yoga: Krama yoga, Jnana yoga, Bhakti

yoga and Raja yoga shown in Figure 1.

In recent years, yoga teachers like T Krishnamacharya (and his three students, B.K.S.
lyengar, Pattabhi Jois, and T.K.V. Desikachar), Swami Kuvalayananda, Swami Shivananda, Baba
Ramdev, Sadhguru Jagsi Vasudev, Guru Sri Sri Ravishankar, and many others have spread the
practice all over the world. In the last 20 years, yoga has become a very common activity.
When the 21*" of June was named the "International Day of Yoga" by the United Nations
General Assembly in 2014, its fame went through the roof. The first International Day of Yoga

was held in 2015.

Karma yoga Jnana yoga Bhakti yoga Raja yoga

Raja yoga is the pathway to
control our mind and body

Jnana yoga is the pathway to

Bhakti yoga is the spiritual
gaining knowledge of reality Y

pathway of yoga. It involves

Karma yoga refers to the
pathway to selfless action. It

involves fully accepting our
duty in life to let go of selfish
desires. Karma yoga can be
practiced anytime anywhere
by offering every action to
God without desiring any
outcome,

by practicing meditation,
self-inquiry and contempla-
tion. It involves developing
knowledge, wisdom, practice
and life experience. Jnana
yoga requires practitioners to
perform self-observance to

offering the feeling of love
and compassion to others,
Practitioners should surren-

der themselves to God and

reach the goal of self-realiza-
tion.

through meditation, mindful-
ness techniques, physical
postures so that practitioners
can focus the mind at one
point {concentration).

gain such knowledge.

Figure 1 The four paths of yoga

Three main streams of yoga

Yoga is practiced achieving wellness, well-being, and happiness in life. Practitioners
practice yoga and its techniques to escape from their suffering and gain consciousness.

Therefore, yoga is viewed as an applied physical-psycho-spiritual pathway (Nishreyas)



developed from the Indian civilization to reach the highest state of existence and bliss or

perfect happiness (Ananda).

With respect to eight limbs of yoga or ashtanga yoga means “eight” which refers to
Patanjali’s eight limbs or branches of yoga. They provide a pathway for a meaningful and
purposeful life by mitigating human suffering in life. Eight limbs of yoga or ashtanga yoga are
further explained in Table 1.2 Eight limbs are the core yoga concepts. In practice, they have

been adjusted, updated, and modified to suit yoga practitioners over time.

Yoga has been modernized through scientific research by Swami Kuvalayananda, an
outstanding pioneer in scientific yoga research. Early scientific yoga research started to
investigate the effects of yoga on the human body and mind. Consequently, the findings
have become empirical evidence creating greater acceptance of yoga in health sciences and
modern medical research. Swami Kuvalayananda has paved a road map of scientific yoga
research by conducting psycho-physiological yoga research including the scientific

experiments.’

Today, yoga is divided into three main streams ranging from traditional yoga, modern
yoga and yoga therapy. Traditional yoga is characterized by advice for ethical lifestyle,
physical activity, spiritual training, meditation and breathing exercises. Its ultimate purpose is
to unify the human mind, body and spirit.’> Modern yoga refers to a system of exercises with
a holistic purpose based on the interaction between Indian culture and modern Euro-
American one since the 19" century.'* In addition, yoga therapy is a novel form of physical
activity and stress management and a type of complementary and alternative medicine
(CAM), which is becoming more popular worldwide.*? The center of each stream is Ashtanga
or the eight limbs of yoga for the sake of mindfulness, happiness and enlightenment since
yoga practitioners apply yoga as a tool to achieve individual goals of happiness, mindfulness,
enlightenment as well as better physical and mental health. The components of three main

streams are described in Table 2.



Table 1 Eight limbs of yoga and the definitions

Ashtanga

(Eight limbs of yoga)

Definitions

Yama

(Abstinences)

Yama refers to sense of integrity and ethical standards. It offers
directions for daily living. There are five Yams including include
ahimsa (non-violence or non-harming), satya (truthfulness),
asteya (non-stealing), bramacharya (sexual restraint), and

aparigraha (non-possessiveness).

Niyama

(Observances)

Niyama means self-discipline and spiritual observation. There
are five Niyamas including saucha (purity), santosha
(contentment), tapas (discipline or austerity), svadhyaya
(spiritual studies), and Ishvara Pranidhana (constant devotion

to God).

Asana

(Yoga postures)

Asana is physical practices including postures, movements

combined with breathing patterns.

Pranayama

(Breath control)

Pranayama involves breathwork used to relate mind with body

by shifting the life force or prana through the body.

Pratyahara

(Withdrawal of the

senses)

Pratyahara means bringing intentions or attention inside. It is a
practice to restore calmness in life by abandoning the senses

or bringing intentions inside.

Dharana

(Concentration)

Dharana is meditation to promote concentration.

Dhyana

(Meditation)

Dhyana refers to meditation or stable stage of focus to achieve

the union with the divine Samadhi.
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Ashtanga

(Eight limbs of yoga)

Definitions

Samadhi

(Absorption)

Samadhi. Samadhi means to concentrate on the union with

the divine and to experience bliss (perfect happiness) or joy.

Table 2 Three main streams of yoga and their components (initial guidelines)

Main streams of yoga

Components

Traditional yoga

Six components of yoga: asanas, pranayama, mudras and
bandhas, kriyas, meditation and attitudes training practices, which
improve physical, mental and spiritual strength. The purpose of
this yoga practice is to help practitioners to achieve moksha
(spiritual liberation) according to the original yogic philosophy and
to gain bliss (perfect happiness) or Ananda. Traditional yoga
includes traditional hatha (Indian style), lyengar yoga, Ashtanga

yoga, Sivananda yoga, Jivamukti yoga and Kudalini yoga.

Modern yoga

Four components of yoga: asanas, pranayama, deep relaxation
and meditation. This modern yoga practice focuses on wellness
while well-being is more like an exercise for health promotion
and happiness. Examples of modern yoga school include Gentle
yoga, Gentle flow yoga, Bikram Yoga, Integral yoga, Vinyasa yoga,

Power yoga and so on.
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Main streams of yoga Components

Yoga therapy Five components of yoga: asanas, pranayama, deep relaxation,
meditation and guidelines on mental and physical health. Yoga
therapy is used as an exercise to prevent diseases and to restore
patients’ health so that they can continue their normal life. Yoga
therapy is based on the ancient principles of chikitsa karma
(therapeutic orientation), Examples of yoga schools are Viniyoga,

Kripalu yoga and so on.

*It is necessary for yoga instructors to include all the components of each main stream.
International yoga standards worldwide

There are attempts from international yoga institutions to standardize each
mainstream of yoga. The standards from the following institutions are acceptable worldwide
so that yoga practitioners, teachers or professionals should aim to achieve these standards

of each stream they have been following.

Regarding traditional yoga, the Ministry of Ayush (MoA), Government of India, has
initiated Central Sector Scheme for Promotion of International Cooperation in AYUSH (IC
Scheme) to promote awareness and interest in AYUSH systems of medicine including yoga at
the international level. MoA has founded a Yoga Certification Board (YCB) to promote Indian
classical Yoga by approving accreditation of yoga centers as well as certification of yoga
teachers training and yoga professionals. Moreover, the Quality Council of India (QCI)
introduced the scheme for “Voluntary Certification of Yoga Professionals” to certify the

competency level of yoga teachers or professionals.”

Recently, since modern yoga has gained more popularity worldwide, yoga teachers or
yoga professionals may need yoga certification or credentials to guarantee or standardize
their teachings. The Yoga Alliance, a U.S.-based nonprofit association for yoga teachers
provides the American gold standard in yoga instruction. The Yoga Alliance explains yoga as

a system which encompasses techniques and guidelines to enhance life.'*
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To standardize yoga therapy, the International Association of Yoga Therapists (IAYT) is
a non-profit organization which promotes yoga therapy in terms of research, education and
therapeutic applications. IAYT also offers educational standards and yoga therapist training

programs for yoga therapists to meet IAYT’s standards."
Pancha Kosha: The concept of five layers of being.

Traditional yoga, modern yoga and yoga therapy teach and apply the five layers of
being into their yoga practices. Taittiriya Upanishad, ancient Vedic texts, explained Pancha
Kosha concept of five layers of being. The first four layers are interconnected layers, and the
fifth layer of bliss reveals health, harmony, and perfect balance. People should aim to
achieve the fifth layer of bliss by completing each action when they are blissfully aware
without responding to life’s difficulty. The achievement of the fifth layer of bliss creates total
peace and perfect health. Pancha Koshas or five layers of being are illustrated in Figure 2

and its definitions are explained in Table 3.'

Anandamaya Kosha (bliss)

\ { Vijnanamaya Kosha (intellect)

Manomaya Kosha (mind)

Pranamaya Kosha (vital life-force)

Annamaya Kosha (physical body)

Figure 2 The five layers of being known as Pancha Koshas

Table 3 The five layers of being known as Pancha Koshas and the definitions
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Pancha Kosha

(Five layers of being)

Definitions

Annamaya Kosha

(Physical body)

It is the outermost surface of the human body characterized
by anatomy to produce highly coordinated systems. People
need to consume healthy food to sustain a healthy body as
a means to preserve homeostasis of various bodily

functions.

Pranamaya Kosha

(Vital life-force)

It is the fundamental life energy residing within human body
or outside it. A consistent flow of the life-force ensures a
healthy physical body. The disturbance to the flow of Prana

causes system malfunction in physical body.

Manomaya Kosha

(Mind)

It is the mental or emotional component of the human
system. Unrestrained train of thoughts known as the
psychological stresses arise in this layer. Meditation can be

used as an instrument to combat these stresses.

Vijnanamaya Kosha

(Intellect)

It is human logical faculty which directs the Manomaya
Kosha to overcome human basic instincts. Mastering the
mind through knowledge is the key to happiness. Calm
mind can manage situations in a stable way resulted in

effective functions of physical body.

Anandamaya Kosha (Bliss)

It is the most delicate layer of all. This layer refers to a state
of perfect health, harmony, and silence. When people
practice yoga with mindful awareness and engage in the
mind-body-breath procedure, they can attain a healthy

body and a peaceful state.
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Health benefits of yoga

Yoga can be used as a tool for healing and health benefits. Yoga engages practitioners
during yoga practices for healing. Yoga practitioners play an active role in their individual
journey to health since the healing arises from within themselves and they can achieve a
greater sense of autonomy. Yoga emphasizes that the state of each individual mind is
significant for healing because a positive state of mind promotes healing while negative one
delays healing. Yoga offers a wide variety of health benefits ranging from physical and mental

health, stress management, mindfulness, positive mindset and health-related quality of life.

Yoga improves overall physical health. Yoga helps reduce physical conditions such as
low-back pain, arthritis and cardiovascular diseases. Asanas or physical postures in yoga
practices promote flexibility and help relieve injuries. Moreover, regular yoga practices help
reduce blood pressure and gain breathing control as well as muscular strength.'” Yoga
practices improve the cardiovascular efficiency by promoting cardiorespiratory performance,
psychological profile, and plasma melatonin levels. Cardiovascular efficiency and
homeostatic control of the body through yoga practices lead to better functions of

autonomic balance, respiratory performance resulted in overall well-being.'®

Yoga promotes mental health. Yoga induces relaxation and restores a balanced
mental state through better sleep quality and reduced insomnia. A 2005 study revealed that
regular yoga practices could lower the time spent on falling asleep while increasing the total
number of sleep hours and the feelings of refreshed in the morning. Restorative postures,
savasana, pranayama, and meditation create pratyahara, a turning inward of the senses,
which allows downtime for the nervous system leading to better sleep quality.!” Yoga is
considered as a cost-effective and available tool to offer both physical and mental benefits.
The reasons why people choose to practice yoga to improve their mental health include

better fitness, self-awareness, self-reliance, and no side effects.?

Yoga reduces stress and anxiety. These days, people are searching for complementary
tools such as yoga to combat mental health problems including stress, anxiety, depression
and insomnia. Yoga practices help practitioners relax and slow down their breath by changing

the balance from the sympathetic nervous system known as the flight-or-ficht mode to the
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parasympathetic system known as rest and digest mode. The parasympathetic system
induced by yoga practices is calming and restorative since it reduces breathing and heart
rate, lowers blood pressure and cortisol levels while enhancing blood flow to intestines and

important organs.”!

Yoga enhances mindfulness and self-awareness. A basic emphasis during yoga
practices is to accept individual moment-to-moment experiences leading to mindfulness
without pressing beyond practitioner’s body comfortable limits. Embracing a sense of
acceptance through mindfulness is so significant for practitioners when they need to cope
with fatal illnesses since yoga helps them reduce the stress which they experience from

painful symptoms.?!

Yoga introduces positive mindset through lifestyle changes. Yoga and meditation
practices have positive effects on addictive behaviors such as compulsive eating and
gambling. Buddhist philosophy states that the roots of addiction originate from human mind.
Therefore, the practice of mindful meditation helps addicts to realize the basic transience of
human experience and to cultivate a detached awareness of thoughts. By practicing yoga

and meditation, the addicts change from harmful behaviors to caring, healthy behaviors.??

Yoga improves health-related quality of life (HRQOL). Ponte et al. (2019) discovered
significant improvements in domains of HRQOL after the participants participated in regular
yoga practices. These domains included general health, muscle strength and flexibility,
physical, psychological, neuromuscular performance including social and environmental
well-being. The participants could observe their significant improvements in both mental and
physical HRQOL.? Moreover, yoga also improves HRQOL in terms of healthier eating habits
among yoga practitioners. After they attended yoga sessions, they reported that certain
health conditions such as fiboromyalgia, depression, headache, and migraines improved

markedly. Therefore, yoga contributes to overall better HRQOL.!
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Discussion

Apparently, yoga helps promote wellness and well-being in modern society. A 2021
study indicated that wellness refers to a complex set of personal, social and cultural aspects.
Wellness ranges from an ultimate kind of advanced wellness to its detrimental kind of
illness. People need to achieve optimum wellness which helps them lower stress and illness.
Wellness constitutes four major dimensions: (1) physical or physiological encompassing
human body and physical health, (2) emotional or psychological which means mental
health, moods, and feelings, (3) social to uphold healthy relationships with family, friends,
and other people in society and (4) spiritual or meaning, purpose and value in life.* The four
dimensions of wellness are parallel to the holistic approach of yoga focusing on the
integration of human mind, body and spirit. In fact, yoga practices, including breathing
exercise, meditation and postures can stimulate physical, emotional, social and spiritual

wellness as a whole.

Well-being is associated with two major outlooks: hedonism and eudemonism.
Hedonism is defined as pure joy and pleasure which offers immediate appreciation at the
moment. Examples of hedonic outlook include the experience of pleasure and very pleasant
moments while those of eudemonic outlook include the experience of deep thankfulness
and significance impacting life gratification.” At present, life balance through wellness has
evolved from a reactive health and wellness model to a more proactive individual one.
People with proactive mindset reflect on themselves so that they can initiate a healthy

lifestyle emphasizing long-term achievement rather than quick fixes.”®

One of the screening tools used to measure personal well-being is the 5-item World
Health Organization Well-Being Index (WHO-5), which is a brief and general rating scale
measuring subjective well-being. WHO-5 contains only positive expressions reflecting well-
being. High scores mean a high level of well-being. A 2015 study concluded that WHO-5 can
be applied as a screening tool for depression and a generic scale for well-being because of

its adequate validity and extensive applications in different fields of clinical research.”’

Clinical research which determines the effects of yoga includes WHO-5 to measure

subjective well-being of the participants. For instance, a 2021 study determined the effects
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of ethical education and physical Hatha yoga on mantra meditation in healthy participants.
The findings revealed the highest increases in well-being in both meditation plus ethical
education (ME) and meditation plus yoga and ethical education (MYE) groups. Practicing
meditation together with additional exercises from the eight-fold yoga path could be
effective in increasing subjective well-being while decreasing stress in healthy participants.?
WHO-5 demonstrates the significance of measuring subjective well-being in clinical studies
on yoga as an intervention since WHO-5 as a validated measure guarantees the reliability and

validity of research results leading to evidence-based methods to assess well-being.

Overall, yoga is well-accepted as a safe and effective tool to maintain quality of life
in people who acknowledge yoga health benefits for their overall health, wellness and well-
being. WHO (2018) highlighted the importance of yoga practices in Global Action Plan on
Physical Activity 2018-2030 and indicated that yoga is a valuable tool for people of all ages
to make physical activity an integral part of life and reach the level needed to promote good

health.?
Conclusion

To summarize, wellness and well-being are rising global health-related trends in
which more people become very proactive in taking care of their mental and physical health.
Thailand is the hub of wellness, well-being for the locals and tourists and yoga is an effective
holistic instrument which helps promote wellness and well-being. Therefore, Thailand can
create yoga tourism to those who care for their health and tourists with purchasing power.
Besides, three main streams of yoga will determine a license from American Yoga Alliance,
Indian QCI or the International Association of Yoga Therapists (IAYT) to standardize the
teachings of yoga teachers and professionals. Traditional yoga aims for enlishtenment;
modern yoga focuses on happiness while yoga therapy aims to prevent diseases and restore
health. All three main streams of yoga offer health benefits such as curing, preventing and
promoting physical and mental health as well as relieving lifestyle-related and psychosomatic

illnesses in modern society.
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Abstract

This article aims at examining the use of ginger in Thai medicine and its medicinal
properties. Ginger, classified as a “hot” herb, is used to address neurological and joint-related
health issues. Scientifically, ginger has shown potential in managing health conditions related
to the neurological system and joint dysfunction, and scientific investigations have explored
its efficacy in addressing symptoms of knee osteoarthritis. Furthermore, while more research

is necessary, this article highlights the promising role of ginger in traditional Thai treatments.

Keywords : Ginger, Thai traditional medicine, Taste categorization, Air element, Anti-

inflammatory activity, Joint pain
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Introduction

The use of ginger in Thai traditional medicine involves the classification of herbs based
on taste and the concept of the elements. With a “hot” taste and “air” element, ginger is
classified as an herb primarily utilized in addressing health conditions related to the
neurological system and joint dysfunction. From a scientific standpoint, ginger contains
numerous components and has been found to be an effective remedy for arthritis joint pain
due to its anti-inflammatory activity. Furthermore, ginger can be used internally and externally
to alleviate muscle and joint pain, and scientific investigations have explored its efficacy in

managing symptoms of knee osteoarthritis.
Exploring Ginger’s Traditional Use of in Thai Medicine

Zingiber Officinale Roscoe, commonly known as ginger, is taxonomically classified as a
member of the Zingiberaceae family, a group of flowering plants. The etymology of the generic
name Zingiber can be traced back to the Greek word zingiberis' which in turn originates from
the Sanskrit name Sringavera, used to describe the spice. The Latin name Zingiber means
horn-shaped and alludes to the shape of the plant’s roots.” Ginger is indigenous to Southeast
Asia, but its cultivation has spread worldwide, including the Caribbean, Africa, Australia,

Mauritius, Taiwan, and India, where over 30% of the production occurs.?

Ginger is commonly used in Thai traditional medicine to address health issues related
to imbalances in the “air’ element. It is important to note that the elements of life in Thai
traditional medicine are classified into four distinct categories: earth, water, air, and fire.* The
concept of the air element in this context refers to a specific aspect of this categorization
system. To better understand the traditional use of herbs with distinct tastes, such as ginger,

it is necessary to briefly introduce the concept of the air element in the following paragraphs.

According to Thai traditional medicine, the element of air is associated with the
neurological system and physical movements. Joint dysfunction is seen as a possible issue
related to this element.” For instance, “Lom jap pong” is the term used in Thai traditional
medicine to describe degenerative joint disorders, further categorized as osteoarthritis. The

noun class “Lom” [au] in “Lom jap pong” [audulu4] (or “Lomchap poong”) explicitly
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indicates the involvement of the air element. Furthermore, an imbalance of the air element
is also associated with a lack of motion in the organs of the abdominal cavity. This can lead

to health issues such as indigestion and abdominal distension.®

Additionally, in the past, the active principles of herbs were understood in a different
way than they are today. Building on the elemental concepts, practitioners identified herbs’
medicinal properties through taste.” Each taste has distinct therapeutic effects on the bodly,
enabling traditional practitioners to customize herbal treatments for specific conditions and

promote overall well-being.
Ginger’s Benefits in Taste-Based Herbal Categorization of Thai Traditional Medicine

Thai traditional medicine recognizes a range of “tastes”, each with unique properties
and effects on the body. Ginger is an herb with a distinct “hot” taste® and is widely used in
traditional medicine due to its stimulating properties. Scientifically, ginger is recognized as a
highly beneficial herbal supplement due to the presence of numerous components that offer
a range of health benefits. These benefits include anti-inflammatory properties that have been
extensively studied and documented in the literature.® Therefore, incorporating ginger into
one’s diet or using it as a supplement can be an effective and natural way to improve health

and prevent disease.

The primary tastes recognized in Thai traditional medicine include the following : **°

Astringent : A dry, rough, or puckering sensation in the mouth. Herbs like gsuava crape
myrtle barks (Lagerstroemia calyculata Kurz; tUd enngiun (Tabaek)), and black myrobalan

(Terminalia chebula Retz. var chebula; Iﬂgwﬂ‘ﬂm (Kot Phung Pla)) often have this taste.

Sweet : A taste perceived as sugary or pleasant. It is commonly found in herbs like
annatto flowers (Bixa Orellana Linn.; aan@a 1lve (dokkhamthai)) or safflower pollens

(Carthamus tinctorius L.; \nasaanaieas (dokkhamfoi)).

Inebriant : A taste known to have intoxicating effects. Some herbs like Indian Laburnum
roots (Cassia fistula L.; 99n@U (raakkhuun)) or false lime (Suregada multiflora (A. Juss.) Baill ;

Tunesng1um (Khan thong phayabat)) contain inebriating compounds.
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Bitter : A taste characterized by a sharp, disagreeable flavor. It is commonly found in
herbs like red cinchona (Cinchona pubescens Vahl; @7 W4 (quinine)) or bullet wood roots

(Mimusops elengi L.; s7n#na (raakphikun))

Spicy/Hot : A sensation of heat or burning in the mouth, often accompanied by a
strong flavor. It is often found in Thai peppers (Capsicum annuum var. frutescens; W3 nlng

(phrikthai)) and other spices.

Oily : A taste described as smooth or greasy in the mouth. It is often found in pigeon
peas (Cajanus cajan (Linn.) Millsp.; fuszdu (thuaraeton)) or sesban peas (Sesbania javanica;

aanlau (doksanoo)).

Cooling : A taste perceived as refreshing and soothing to the mouth and body. It is
often found in herbs like fragrant screw pine flowers (Pandanus odorifer (Forssk.) Kuntze; aan
a1138n) or glossy alyxia barks (Alyxia reinwardtii Blume var. lucida Marker.; L‘lJﬁE)ﬂLﬂW%QMﬂ

(Pluekthaochalutkhao)).

Salty : A taste characterized by the presence of salt and often makes foods taste
savory. It is commonly found in rusty-haired Psilotrichum leaves (Psilotrichum ferrugineum
Moaq.; GL‘UIﬂﬂﬂizaqu (Baikhookkrasun)) or grey mangrove heartwood (Avicennia marina Forsk;

LAUWELNZLA (Kaensamaethale)).

Sour : A taste characterized by an acidic or tart flavor. It is often found in button
mangosteen leaves (Garcinia cowaRoxb. exChoisy; Tu%£124 (Baichamuang)) or Alexandrian

senna leaves (Senna alexandrina P. Miller.; Tunguuwan (Baimakhaamkhaek)).

Based on this system, ginger has been categorized as an herb with a “hot” taste due
to its perceived ability to produce a sensation of warmth or burning in the mouth, often
accompanied by a strong flavor. The hot taste, which is believed to have stimulating

properties, is a characteristic of spices like pepper, chili, and especially ginger.

From a scientific standpoint, ginger is a highly beneficial herbal supplement. It is
comprised of numerous components, including volatile oil, starch, fat, fiber, inorganic material,
and residual matter.'" The essential oil contains a mixture of compounds, including mono-

terpene and sesquiterpene hydrocarbons, as well as oxygenated compounds known as
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oxygenated monoterpenes and oxygenated sesquiterpenes.'? Ginger extract is recommended

by physicians as a potential remedy for arthritis joint pain,">**

with the main constituents being
sesquiterpenoids, specifically (-) zingiberene. Lactones, which are natural compounds, are

responsible for the anti-inflammatory activity exhibited by the ginger extract.>'?

To draw the section to a close, the categorization of tastes can provide valuable insight
into the properties and effects of various herbs. Ginger, with its hot taste and stimulating
properties, has been used in traditional medicine for centuries and is now recognized by
modern science for its numerous health benefits. As research continues to uncover the
benefits of herbs like ginger, we can continue to learn from traditional medicine and explore

new ways to promote health and well-being.
Ginger’s Potential for Knee Pain Treatment: A Review

Ginger has been extensively studied for its medicinal properties and found to possess
anti-inflammatory and analgesic effects that may improve symptoms of knee osteoarthritis. ™
This section explores the traditional use of ginger for arthritis and the scientific evidence

supporting its effectiveness in treating the condition.

Recent advancements in pharmaceutical technology have facilitated a better
understanding of the properties and appropriate dosages of ginger. It has been found that
ginger can be used as both an internal and external medication. External herbal ginger
medications are primarily used to alleviate muscle and joint pain. These external preparations
may be a gel, balm, rough grinding, or granule. Practitioners often mix ginger granules with
starch and water and apply the resulting poultice to the affected joint. A research study
conducted in Thailand investigated the effects of herbal poultices (known as the Phokkhao
[Wonty1] recipe, or PK) for knee pain and found that this traditional herbal recipe could be
used for the treatment of osteoarthritis of the knee. The extracted herbal poultices
demonstrated anti-inflammatory activity, inhibiting nitric oxide and cyclooxygenase-2 to some
extent. Additionally, a ginger bath is another procedure that can reduce edema and activate
blood circulation, making it a potential treatment option for alleviating complicated knee

osteoarthritis symptoms.*
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Moreover, numerous scientific investigations have explored the efficacy of ginger in
managing symptoms of knee osteoarthritis. Notably, Iranian researchers have proposed a
therapeutic regimen involving a combination of ginger extract and honey, known as G-Rup.
Clinical trials have demonstrated that G-Rup is a safe intervention that results in significant
improvements in the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
among participants with grades 2 to 4 osteoarthritis severity, as determined by the Kellgren-

Lawrence system.*

Based on many scientific investigations, ginger has been found to possess
pharmacological properties that may improve symptoms of knee osteoarthritis. These
properties include both anti-inflammatory and analgesic effects.'” Gupta, Singh, Singh, and
Singh (2016) have investigated the pharmacological activities of Zingiber Officinale and its
active ingredients. Their review has revealed that Zingerone, a nontoxic component originally
derived from gingerol, possesses anti-inflamsmatory properties. The process of heating gingerol
results in the transformation of gingerol to Zingerone, while drying and roasting ginger further

enhances the amount of zingerone present.18

As ginger has been shown to possess anti-inflammatory properties, it may provide relief

19-20

from arthritis symptoms, such as pain and swelling. The potent anti-inflammatory effects

of ginger are attributed to its rich content of bioactive compounds such as gingerols and

shogaols.”*

It is of scientific interest that Thai traditional medicine incorporates numerous ginger-
based preparations. However, these preparations are commonly prescribed for a range of
clinical indications, attributed to their anti-inflammatory and antioxidant properties.'® This
indications may include alleviating like nausea and stomach upset. However, despite the
numerous benefits of ginger, preparations related to its anti-arthritis properties are rarely

prescribed in Thai traditional medicine.
Discussion

The underutilization of ginger for arthritis in Thai traditional medicine is a missed

opportunity for potential therapeutic benefits. It may be due to a need for more awareness
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among traditional practitioners about ginger’ s anti-inflammatory effects and potential for
arthritis symptom relief. Concerns about side effects and medication interactions may also
influence the reluctance to prescribe ginger. More research is needed to understand the
therapeutic potential of ginger-based preparations for arthritis fully. Increased awareness and
knowledge about the benefits of ginger may lead to more widespread use in the future,
providing an alternative or complementary option for those seeking natural remedies for

arthritis.

As discussed above, ginger shows promise in traditional Thai medicine as a treatment
for arthritis, thanks to its anti-inflammatory properties. Scientific evidence supports ginger’s
effectiveness in managing knee osteoarthritis symptoms, highlighting its potential for arthritis
relief. Greater awareness and understanding of the benefits of ginger can pave the way for

wider adoption of ginger-based preparations in the treatment of arthritis.
Conclusion

In conclusion, ginger has held a venerable status as a prized botanical remedy within
the realm of Thai traditional medicine, owing to its profound therapeutic attributes. The
inclusion of ginger in traditional Thai medicine exemplifies the profound embodiment of a
transcendent holistic paradigm, perpetuated throughout generations within Thai culture.
Notably, ginger’s traditional classification as a “hot” taste aligns with its potential use in
treating conditions linked to the “air” element, such as degenerative joint disorders, including
osteoarthritis.  Additionally, scientific research has confirmed traditional theories and
demonstrated that ginger holds great promise for managing various health conditions,
including arthritis. Thus, incorporating ginger into traditional Thai medicine may present a
viable alternative for treating joint pain or knee pain. However, additional scientific research
conducted by healthcare professionals is necessary to evaluate the effectiveness of ginger-

based preparations in Thai traditional medicine specifically for alleviating arthritis.
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Abstract

The prevalence of mental health problems has increased during and after the Covid-
19 pandemic, particularly among individuals in high-stress occupations such as Business
Managers and Professionals. Mindfulness-based interventions have shown promise in
promoting mental well-being and reducing stress-related illnesses. The integration of
biofeedback technology with meditation practices offers a novel approach for stress and
anxiety management.

This pilot study aimed to investigate the efficacy of biofeedback-enhanced meditation
in reducing stress and anxiety levels among Business Managers and Professionals. Sixteen
participants employed in business management or health-related fields underwent a 10-week
biofeedback relaxation training program, consisting of one-hour sessions conducted once a
week. Stress and anxiety levels were assessed using the Stress Perception Self-Test (SPST-20)
and the State-Trait Anxiety Inventory (STAI) in Thai language. Additionally, a biofeedback
instrument measured stress and anxiety-reaction indices to provide objective physiological
data.

The results demonstrated significant reductions in stress levels (p=0.01), as well as
state and trait anxiety levels (p<0.01), following the biofeedback-enhanced meditation
program. However, the reactive anxiety index showed no significant change (p=0.36).

In conclusion, this pilot study provides preliminary evidence supporting the efficacy of
biofeedback-enhanced meditation in reducing stress and anxiety among Business Managers
and Professionals. Future research should focus on optimizing the frequency and duration of
meditation sessions and exploring the underlying physiological mechanisms associated with
stress and anxiety reduction through biofeedback measures, such as heart rate variability and

breathing patterns, would provide valuable insights.

Keywords: biofeedback, meditation, stress management, anxiety reduction
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Introduction

The causes of illness and disease are believed to be significantly related to and caused
by stress, accounting for a substantial portion of human diseases, ranging from 75% to 90%
[1]. At lower levels, stress can manifest as symptoms such as headaches, difficulty sleeping,
inability to concentrate, and poor digestion. If stress is improperly managed or remains
unresolved, it can contribute to various undesirable conditions, including weight gain and
obesity, hypertension and heart disease, Alzheimer's disease, diabetes and metabolic
syndrome, chronic depression, gastrointestinal problems, and asthma [2].

Individuals in high-stress occupations, such as business managers and professionals, are
particularly susceptible to chronic stress due to continually facing challenges in a fast-paced
work environment or competitive financial circumstances, leading to constant preoccupation.
As a result, the risks and underlying factors contributing to the development of mental
illnesses and disorders have significantly increased in this population.

Today, Biofeedback Relaxation Training is being more widely used as an alternative
employed tool for stress management and relaxation. It specifically emphasizes improving
communication between the mind and body and has demonstrated effectiveness in
addressing various health conditions Several studies have reported the effectiveness of
Biofeedback in reducing stress and anxiety levels [3-8]. Furthermore, previous studies have
demonstrated improved performance and physical abilities related to stress and anxiety levels
following completion of Biofeedback training [9-12].

Objective
The aim of this study is to examine the changes in stress and anxiety levels among
Business Managers and Professionals after participating in a 10-session Biofeedback Relaxation

Training program over a 12-week period.

Instrument and Method
Instrument

SPST-20 or Suanprung Stress Test-20 is the 20-item Likert-scale questionnaire,
developed by Mr. Suwat Mahatnirankul, Mrs. Wanida Poompaisanchai, and Mrs. Pimmat
Tapanya, is a standardized measurement tool for self-testing, clinical evaluation, and research
purposes. Content validity was assessed by qualified professors using a sample group of 149

individuals, resulting in a 102-item stress test. Concurrent validity was examined with a sample
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of 523 individuals, comparing it to Electromyography (EMG) as the standard instrument. The
statistical analysis showed a significant correlation more than 0.27 with EMG values at a 95%
confidence interval. The questionnaire categorizes stress levels into low, medium, high, and
severe based on normalized T-Scores derived from standardized EMG values. The
questionnaire was shortened to 20 items through an adjustment process, maintaining its
quality as assessed by statistical factor analysis. The reliability coefficient (Cronbach's alpha)
demonstrated satisfactory internal consistency more than 0.7 and continued to correlate
significantly with EMG values [13].

The STAI (State-Trait Anxiety Inventory) is a 20-item questionnaire developed by
Spielberger et al. It measures both state anxiety (anxiety experienced in a specific situation)
and trait anxiety (general tendency to experience anxiety). The Thai version of the STAI was
translated and tested for reliability by Anong Leelachaikul in 1986, showing satisfactory internal
consistency (Cronbach's alpha: 0.86 for State Anxiety, 0.83 for Trait Anxiety). Respondents rate
their anxiety on a 4-point scale, ranging from "not at all' to "mostly." The Thai version's
reliability was further confirmed by T. Nonthasak (Cronbach's alpha: 0.8911). STAI scores are
categorized as No/Low anxiety (20-37), Moderate anxiety (38-44), and High anxiety (45-80),
allowing for the classification of individuals based on their anxiety levels [14].

SCIO, Mandelay - the QUEST9 Biofeedback (Quantum Universal Energetic Systems’
Technology) is the latest development that gives effective training to compensate the
energetic imbalances. It is used around the world and registered with the FDA as a Class |l
Medical Device. The instrument is operated by Clasp64 software which works together with 5
points body’s electromagnetics sensors — 1 headband, 2 left and right wristband and 2 left
and right ankle straps. This instrument is designed to focusing on stress management
application including; EMG, EEG, ECG (or EKG), GSR Biofeedback Chart, NLP (Neuro-Linguistic-
Programming), Muscular Re-Education of Injured Muscles, Hyper-Reactant Reactivity Training

and etc.
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Figure 1 Quest 9 -Biofeedback Relaxation Training instrument
Ref. SCIO-Educator [online]: 4 December 2021 Available from:

https://www.scio-eductor.shop/mandelay-quest9-m-full-package-full-clasp-portal

The instrument has functions to measure imbalances in the body, these functions
utilize feedback frequencies that are released to the body in different wave patterns, tailored
to each individual's characteristics. The biofeedback instrument analyzes the body's response
to these frequencies, providing valuable information about the body's state of imbalance and
emotional reactions.

The risk profile function of Quest9 instruments is used to measure the imbalance
of stress levels in the body. It provides information about the body's response to stressors
and helps identify the intensity and duration of stress. A high value in the risk profile indicates
an elevated stress level or an acute phase of stress. On the other hand, the Emotion
Imponderable Reaction (E.I.R.) function indirectly measures the level of anxiety by analyzing
the psychological feedback reaction. It assesses the emotional response and provides insights
into the individual's anxiety levels. A high value in E.ILR. indicates a strong or intense
psychological reaction, which may correspond to a higher level of anxiety. Conversely, a very

low value in E.IR. suggests a more chronic stage of anxiety.
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Figure 2 Stress and Anxiety Index measured by instrument.
Left - Risk profile to measure imbalance of stress level

Right — Emotion Imponderable Reaction to measure reaction of anxiety level

Method

After obtaining approval from the Dhurakij Pundit university's Ethics Committee for
Human Research, participants working in top-level business management or professional
careers were recruited to undergo the SPST20 and STAI screen-test. Due to limitations in the
number of instruments, the study was divided into two sections. The first section took place
from February to April 2022, and the second section was conducted from May to July 2022.
Initially, 10 participants were recruited for the first section, and all of them met the inclusion
criteria. However, after providing detailed information about the study and methodology, 3
participants declined to participate, and 1 participant could not be reached for further contact
after the screen-test. In the second section, 17 participants were recruited, but 3 participants
declined to participate, 3 participants could not be reached for further contact, and 1
individual did not meet the inclusion criteria. In total, 16 subjects met the final inclusion
criteria and formed the intervention group for the study, with 6 participants from the first
section and 10 participants from the second section.

Sixteen participants underwent a 12-week intervention of Biofeedback Relaxation
Training, consisting of 10 sessions. Each session lasted for one hour and included 10 minutes
of consecutive meditation-stimulating and relaxation programs. The programs included the

following topics:
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1) Relax Mind, 2) Chronic fatigue syndrome, 3) General Stress Reduction, 4) Improve Mental
Function, 5) Insomnia, and 6) Chakra Cleansing. After last session, the participants were
administered the post-SPST20 test and post-STAI test to evaluate their stress and anxiety
levels. Additionally, participants were asked to provide feedback on their experiences during
the training. While, the stress index and anxiety reaction were measured through pre- and
post- tests conducted before the first training session and after the last training session,
respectively.

All six participants from the first section of the study successfully completed the
training. However, in the second section, three participants expressed their intention to exit
the study, and one subject was lost in contact. As a result, a total of 12 participants

successfully completed the training and their data were included in the analysis conducted

Assessed for eligibility (n=27)

v

Pre-testing

[ Enrollment ]

Excluded (n=11)

SPST20 and STAI (Thai)
l » | Not meeting criteria (n=1)

Decline to particip ate (n=4)

] Inclusion (n=16)

!

Allocated to intervention group (n= 16)

[ Allocation

Pre-measurement Stress & Anxiety Index

Biofeedback training 10 times

( Follow up ] ¢

Exclusion (n=4)

Lostfollow up {(n= 1) / Not continue training (n=3)

.

Andysed (n=12)

[ Analysis ]

Post-testing
SPST20 and STAI (Thai)

Experiences on traning session

for the study.

Figure 3 Study flow diagram for data analysis
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Result
Preliminary analysis

The analysis based on the completed intervention group consisted of 12 participants,
comprising 5 males and 7 females. In terms of occupation, six subjects were employed in the
business field, with five of them being business owners and one subject working as a
production planning manager. The remaining six subjects were engaged in professional careers,

with five subjects being doctors and one subject being a veterinarian.

Table 1 Baseline characteristic of the Biofeedback Relaxation Training intervention group

Baseline Characteristic

Gender
Male 5
Female 7
Carrier
Business Manager 6
Professional Carrier 6
Stress

The assessment of stress levels using the SPST-20 showed a significant reduction in
average stress levels by 13.00 points from pre-intervention (M = 38.58, SD = 10.52) to post-
intervention (M = 25.58, SD = 11.48). The paired-sample t-test revealed a significant decrease
in stress scores (t=3.04, p=0.011). Figure 4 depicts the individual results, demonstrating that
10 participants experienced a decrease in their stress levels, while 2 participants exhibited an

increase in stress levels following the Biofeedback Relaxation Training.

60 W Pre Post
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Figure 4 Individual Pre- and Post- Stress level after Biofeedback Relaxation Training

o
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State Anxiety

In the area of state anxiety levels using the STAI Y1 Thai version, a significant reduction
in average state anxiety levels by 12.25 points was observed from pre-intervention (M = 51.58,
SD = 10.01) to post-intervention (M = 39.33, SD = 7.35). The paired-sample t-test revealed a
significant decrease in state anxiety scores (t=4.83, p=0.001). Figure 5 depicts the individual
results, illustrating that all 12 participants experienced a decrease in their state anxiety levels.

Among them, one participant showed minimal change with only a 1-point decrease.

80 A Pre iii Post
STAIY1 STI Y1

60

40

20

Figure 5 Individual Pre- and Post- State Anxiety level after Biofeedback Relaxation Training

Trait Anxiety

The examination of trait anxiety levels using the STAI Y2 Thai version was conducted
before and after the intervention. The results revealed a significant reduction in average trait
anxiety levels, with a decrease of 12.00 points from pre-intervention (M = 50.33, SD = 10.80)
to post-intervention (M = 38.33, SD = 5.12). This reduction in trait anxiety scores was
statistically significant, as represented by the paired-sample t-test (t=4.74, p=0.001). Figure 6
illustrates the individual results, demonstrating that all 12 participants experienced a
decrease in their trait anxiety levels. Notably, among the participants, 3 individuals showed

minimal change with only a 1-point reduction in trait anxiety.
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Figure 6 Individual Pre- and Post- Trait Anxiety level after Biofeedback Relaxation Training
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Instrument Measurement result
Stress imbalance

The average stress index, as measured by the Risk profile function of the instrument,
showed a significant reduction of 15.00 points from pre-intervention (M = 82.25, SD = 17.64)
to post-intervention (M = 67.25, SD = 8.84). The paired-sample t-test confirmed the statistical
significance of this decrease in the Imbalance stress index (t = 3.11, p = 0.010). Figure 7 displays
the individual results, indicating that 9 participants experienced a decrease in their stress index,

while 2 participants showed an increase, and 1 participant exhibited only a 1-point increase.
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Figure 7 Individual Pre- and Post- Stress imbalance index after Biofeedback Relaxation

Training

Emotional reaction on Anxiety
In the assessment of the anxiety index using the Emotional Imponderable Reaction

function of the instrument, there was an average decrease of 5.00 points observed from pre-
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intervention (M = 69.67, SD = 9.34) to post-intervention (M = 64.67, SD = 12.25). However, the

paired-sample t-test revealed that this reduction was not statistically significant (t = 0.96, p =

0.36). Figure 8 presents the individual results, showing that 5 subjects experienced a decrease

in their anxiety index, while 4 subjects exhibited an increase, and 3 subjects maintained the

same level with a slight difference of 1 or 2 index points between the beginning and end of

the Biofeedback Relaxation Training sessions.
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Figure 8 Individual Pre- and Post- Emotional reaction index after Biofeedback Relaxation

Training

Table 2 Average value of Stress and Anxiety before and after BRT sessions

Note: a. comparison by Paired t-test, p-value <0.05"

Average point Average difference T - Value
Time p-value *
mean + SD D+ SD ()

Stress (SPST-20) first session 38.58 + 10.52
last session  25.58 + 11.48 13.00 + 14.83 3.04 0.011°

State Anxiety (STAI-Y1)  first session 51.58 + 10.01
last session  39.33 + 7.35 12.25 + 8.79 4.83 0.001"

Trait Anxiety (STAI-Y2)  firstsession 50.33 + 10.80
last session  38.33 + 5.12 12.00 + 8.79 4.74 0.001"

Stress Index (Risk profile) first session 82.25 + 17.64
last session  67.25+ 8.84 15.00 +16.73 3.11 0.010°

Anxiety Index (E.LLR) first session  69.67 + 9.34
last session  64.67 + 12.25 5.00 + 18.12 0.96 0.360
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Experiences on the training sessions
The satisfaction rate is represented in Table 3, with the number of individual

responses provided in Table 4.

Table 3 Satisfaction of experiences during and result after BRT sessions

Not much Generous Feelon
different improve Benefit
Feelrelax 2221% 41.75% 36.04%
Feelat ease 3833% 44.54% 16.63%
Feel Sleepy / Sleep 36.08% 22.29% 41.63%
Have a better bedtime 49.96% 36.17% 13.88%
Better result if with otherprogram i i
37.00% 40.83% 22.17%
Overall 36.77% 36.19% 27.04%

Note: Overall rating is calculated with the exclusion of ‘Better result if with other programs’

Table 4 Breakdown number of participants’ satisfaction during or after BRT session

Summary of experience report

Almostnot Sometimes  Generally Often Mostly
Feel relax 2 1 3 5 1
Feel at ease 2 4 3 3 -
Feel Sleepy / Sleep 3 2 1 3 3
Better sleepiing 4 3 3 1 1
Better result if with other program* 2 ) ) 3

Note: a) * represents 3 subjects did not give the feedback on this topic

b) Each number represents the number of subjects rating their feelings. For example,
there were 2 subjects who did not feel relaxed almost all of the time they had BRT. In contrast,
1 participant felt relaxed 2-3 times during the BRT sessions, 3 subjects felt relaxed 4-5 times,
5 subjects felt relaxed 6-7 times, and 1 subject felt relaxed nearly all or all of the time during

the BRT sessions
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Conclusion

This study demonstrates the effectiveness of Biofeedback relaxation training using the
Quest9 instrument in reducing stress and anxiety levels. It offers a valuable alternative for
managing stress and anxiety, particularly for individuals in high-stress professions. The
technique proves to be a useful relaxation tool without severe side effects, benefiting overall
well-being and mental health.

Additionally, using the Quest9 instrument to measure stress index and assess other
imbalances in the Instrument’s Risk profile program provides valuable insights for holistic and
preventive healthcare. Healthcare providers can proactively manage and prevent potential
health issues related to stress by identifying and addressing stress imbalances. Furthermore,
assessing the anxiety index through the Emotion Imponderability Reaction, instrument offers
insights into individual personality traits and their relationship with anxiety. Achieving a
balanced state may require additional training sessions or a combination of biofeedback
relaxation training with other mindfulness programs as part of an integrative care approach.
Tailoring the treatment plan to individual needs enhances the effectiveness of stress and

anxiety management interventions.

Discussion

Despite its small sample size, this pilot study demonstrates the feasibility and efficacy
of Biofeedback Relaxation Training in reducing stress and anxiety among business managers
and professionals. The meditation-stimulating program used in this study aligns with previous
research showing similar benefits. Specifically, a study with 11 registered nurses reported
significant decreases in stress and anxiety [15] and the study involving 72 university students
using a biofeedback videogame intervention found a successful reduction in physiological
arousal following a stress test [16].

The effectiveness of the meditation-stimulating program is supported by various
studies on biofeedback breathing sessions for stress recovery. In a randomized controlled trial
with 75 employees, the BioBase app-based breathing group showed significantly higher levels
of HRV analysis parameters [17]. Similarly, a randomized controlled trial with 60 Thai public
health graduate students demonstrated significant decreases in perceived stress, state anxiety,

and depression scores in the biofeedback group compared to the control group [3].
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Furthermore, the meditation-stimulating program may effectively reduce stress and
anxiety levels by impacting the limbic system, particularly the amygdala. A study with 35
unemployed adults found that mindfulness meditation training reduced resting-state
functional connectivity between the right amygdala and subgenual anterior cingulate cortex
[18]. Another study with experienced meditators showed lower anxiety scores and improved
amygdala reactivity, happiness, and reduced fear [19]. These findings suggest that the
meditation practices of the instrument may able to modulate amygdala functioning and

contribute to stress and anxiety reduction.
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Abstract

Gotu Kola (Centella asiatica (L.) Urb., Apiaceae) is an herb on the National List of Essential
medicine. The major substances in Gotu Kola are a group of triterpenes and derivatives with
various biological activities. Gotu Kola is a wide variety of biological activities such as wound
healing, anti- inflammation, antiulcer, hepatoprotective, anticonvulsant, antidiabetic, antiviral,
cardioprotective, antioxidant and treatment of venous deficiency. It is also used in cosmetics and
health products. The economic value has a usage value of up to 14,000 million US in 2023.
According to Thai Herbal Pharmacopoeia, triterpenes and their derivatives were analyzed for
asiaticoside and madecassoside content in Gotu Kola using high- performance liquid
chromatography (HPLC). 0.01% v/v Methyl-tert-butyl ether and 0.01% v/v trifluoracetic acid in
acetonitrile, and 0.01% trifluoracetic acid in water were used as mobile phases. The analysis time
was 70 minutes per sample for one injection. The objective of this study is to develop analytical
methods for the quantification of triterpenoids content, including asiaticoside, madecassoside,
asiatic acid and madecassic acid in Gotu Kola raw material and extract using the Ultra Performance
Liquid Chromatographic technique by extracting the powder drug or dissolving the Gotu Kola
extract with methanol. A 4 pl — portion of sample solution was injected into the UPLC system
by using Acquity™ UPLC column BEH Cig 2.1 x 50 mm, 1.7 um and using distilled water and
acetonitrile as mobile phase, flow rate 0.6 mL/min and measured with a PDA at a wavelength of
205 nm. Linearity was established for asiaticoside, asiatic acid, and madecassic acid concentration
range of 0.01 -0.1 mg/mL and 0.03 - 0.21 meg/mL for madecassoside with a coefficient of
determination (R?) 0.999. The % recovery was in the range of 95-105%. HORRAT was in the range
of 0.06 — 0.3 mg/mL. LOD and LOQ of asiaticoside, madecassoside, asiatic acid and madecassic
acid, the LOD were equal to 2.1, 8.0, 11.4, and 13.09 pg/mL, respectively, and LOQ were equal
to 8.1, 28.3,41.0, and 47.3 pg/mL, respectively. It was shown that this developed method was
suitable and rapid and could be used to analyze the content of terpenoids content in Gotu Kola.
and could be used as a guideline for the establishment of specifications for triterpenoids content
in raw materials and extracts of Gotu Kola of Thailand in the future.

Keywords: UPLC asiaticoside madecassoside asiatic acid madecassic acid triterpens Gotu Kola

Centella asiatica

52



Introduction

Gotu Kola has the scientific name Centella asiatica (L.) Urban, synonyms Hydrocotyle
asaitica L., family Apiaceae. Puff (Karen-Mae Hong Son) has a Chinese name that is Jixuecao,
and has many English names, such as Centella, Indian Pennywort, Indian Water Navelwort,
Asiatic Pennywort, and Gotu Kola. Used in medicine and health products, the part used is the
whole tree, which has many properties. Traditional medicine uses the whole plant to treat
bruises, Nourish the heart and nourish energy. Treatment of exhaustion, fatigue, diuretics,

blood loss, treatment of skin diseases used for wound healing '

According to the
pharmacological experimental results, it was found that Gotu Kola extract can increase the
ability to remember and learn. Gotu Kola Extract has been patented for its memory
enhancement properties. In animal experiments, studies at the cellular level on the
mechanism of action to nourish the brain revealed that Gotu Kola improves breathing at the
brain cell level, anti-degeneration of brain cells maintains the quantity of acetylcholine, which
is necessary for the functioning of the brain (431 "1n addition, Centella asiatica also has anti-
inflammatory effects and increases collagen production. It Helps reduce blood pressure by
increasing the flexibility of blood vessels. Increases venous circulation ¢ including helping

wounds heal faster 1. Gotu Kola cream is currently included in the National List of Essential

Medicines, used to treat wounds and prevent scarring ©.

Nowadays, Gotu Kola herbs are widely used, and quality control is important. However,
quantitative studies of triterpenes in Gotu Kola have been reported. The analysis of
asiaticoside, madecassoside, asiatic acid and madecassic acid by HPLC (8- 911= B 3nd HPTLC
M methods. Gotu kola and its derivatives are analyzed by the HPLC method in the standard
drug textbook of the United States "*®. However, analysing triterpenes in Gotu Kola by HPLC

17-18]

takes a long time ! . Moreover, the quantitative analysis of active triterpenoid content in

Gotu Kola has been established in Thai herbal pharmacopoeia '

using high-performance
liquid chromatography (HPLC). The method was to determine two triterpenoid glycosides,
asiaticoside and madecassoside, using 0.01% Vv/v methyl-tert-butyl ether and 0.01% Vv/v
trifluoracetic acid in acetonitrile and 0.01% trifluoracetic acid in water as a mobile phase. The
analysis duration per sample for a single injection was 70 minutes. The mobile phases are
difficult and toxic. There are quality requirements in physicochemical; however, the quantity

of essential substances has not been determined. Furthermore, a report on preparing chemical

standards for herbal extracts must be prepared.
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Objectives

The objective of this study is to develop analytical methods for the quantification and
evaluation of four active triterpenoids content in Gotu Kola raw material and Gotu Kola extract

in Thailand using the Ultra Performance Liquid Chromatographic technique.

Material and methods

Standard asiaticoside (AS), madecassoside (MS), asiatic acid (AA), and madecassic acid
(MA) were purchased from Chengdu Biopurify, China. Methanol (AR grade) and acetonitrile (LC
grade) were purchased from Merck, Darmstadt, Germany. Ethanol (95% v/v) was purchased
from a Thai government pharmaceutical organization. High-purity water was purified using a
Milli-Q50 SP Reagent Water System (Millipore Corporation, Billerica, MA, USA).
The method development. The method development was studying the suitability of
extraction solvents, extraction times, detection wavelength and the chromatographic system.

The extraction solvents were evaluated using the refluxing method, and deionized
water, 50% v/v methanol and methanol were used as extraction solvents. The extraction
times were demonstrated after refluxing the powdered with 50% v/v methanol for 10, 60 and
120 minutes. The UV absorbance of the triterpenes AS, MS, AA, and MA were measured. The
maximum absorption of four triterpenoids, including AS, MS, AA and MA, in the Gotu Kola
sample was selected using a PDA detector, and no co-elute substances interfered. The
chromatographic system was studied in 2 factors, stationary phase and mobile phase. The
stationary phase has studied the results of the column effects using different types of internal
particle types and column lengths. Column (BEH C;g and BEH phenyl) length columns (50 and
100 mm) were used, considering the selected columns based on the peak characteristics of
AS, MS, AA and MA (peak shape and peak symmetry) and retention time. The mobile phase
was studied using types and proportions, considering the peak shapes and retention times of
AS, MS, AA and MA in the Gotu Kola sample solution.

The quantitation analysis of triterpenoids content using the suitable conditions from
method development.

The standard preparation. The standard solution was prepared by dissolving asiaticoside,

madecassoside, asiatic acid, and madecassic acid in the range of 10-80 Llg/mL in methanol.
The sample preparation (CAR). Fifteen samples of Gotu Kola, one fresh sample was

collected from natural sources (authentic, Crude drug Number: DMSc 1261), and 14 samples
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of crude drugs were purchased from herbal drugstores in different regions of Thailand. The
fresh sample was washed clean, cut into pieces, dried, and then dried in an oven at 50°C and
ground into powder. The crude drugs are dried in a hot air oven at 50°C for 1 hour to remove
moisture and ground and stored in a sealed amber glass bottle.

The extract preparation (CAE). Fifteen dried samples were extracted using 95% v/v ethanol
by refluxing. The extracts were concentrated, dried by a rotary evaporator, and kept in a
sealed amber glass bottle.

Sample preparation for quantitative analysis. Refluxing 100 mg of sample powder (CAR)
using 25.0 mL of methanol for 1 hour, filtered and adjusted to 50.0 mL by methanol. The
extracts were prepared by dissolving 20 mg of CAE in 50.0 mL of methanol. The sample

solutions were filtered with a 0.22 UM nylon syringe filter, and 4.0 L of each sample was
used for triterpenoids content analysis.

Chromatographic condition. The chromatographic condition using the Ultra Performance
Liquid Chromatography-PDA detector at 205 nm (Water, USA). The chromatographic column
was Acquity® UPLC (BEH Cyg 1.7 pm, 2.1 x 50 mm), and the temperature column was 40°C.
The mobile phase consists of water and acetonitrile; the flow rate was 0.6 mL/min.

Method validation. The validation method for triterpenoids content in Gotu Kola was
developed according to the validation guidelines of chemical analytical methods for a single
laboratory, department of Medical Sciences, Ministry of Public Health (200 The standard
solutions of four triterpenes were prepared by dissolving an appropriate amount of each
triterpene in methanol and diluting it to appropriate concentrations with methanol. Twelve
concentrations within 0.0022 - 1 mg¢/mL of each standard solution were used to determine
linearity. The regression analysis was used for evaluating the linearity ranges. Six concentrations
with a linear range were selected to determine linearity and working range. Three replicate
injections of the triterpenes within a range of six concentrations served to confirm linearity.
The limits of detection (LOD) and limit of quantification (LOQ) were estimated for each
triterpene at a signal-to-noise ratio (S/N) of 3 and 10, respectively. Intra-day and inter-day
precisions of triterpenoids were investicated by six replicated injections on day 1 and
consecutive day 3, respectively. The accuracy test was assessed by the recovery using 3
concentrations (low, medium and high levels) and six replicates in each concentration. The
powders of Gotu Kola (0.1 g) spiked with the exact amounts of triterpenoids were extracted

and analyzed as described in " Sample preparation for quantitative analysis" and
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"Chromatographic condition". The spiked amounts of four triterpenes were similar to their
concentrations in the sample. The recoveries for triterpenes were calculated as follows:
recovery (%) = 100 x (the amount found - original amount)/amount spiked.

Results and discussion

The effect of extraction solvents and extraction time on triterpenoids. The effect of
extraction solvent was evaluated using 50% v/v methanol, 100% v/v methanol, and water.
The results showed that 100% v/v methanol contained high amounts of triterpenoids. The
extraction times were measured by refluxing the samples for 30, 60, and 120 minutes using
50% v/v methanol as a solvent. We found triterpenoid contents at 60 and 120 minutes with
no significant difference. Therefore, in developing quantitative analytical methods, triterpenes
in Gotu Kola raw material require methanol as a solvent and an extraction time of 1 hour.
The retention behavior of four active triterpenoids in Gotu Kola, asiaticoside, madecassoside,
asiatic acid, and madecassic acid in the UPLC BEH C;g column was investigated using the
acetonitrile and water mixture (gradients condition, Table 1) as a mobile phase. Two
triterpenoid glycosides, madecassoside and asiaticoside, were eluted at retention times of
0.837 and 0.928. However, two triterpenoids, madecassic acid and asiatic acid, were strongly
retained on the chromatographic column and eluted at 1.424 and 1.602 minutes, respectively.

The UPLC chromatogram is shown in Figure 1.
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Figure 1 UPLC fingerprint of four triterpenoids found in Gotu Kola
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Table 1 Gradient table of the mobile phase and the gradient program

A-water, B-acetonitrile

No. Time (min) Flow (mL/min) %A %B Curve
1 Initial 0.6 85 15 6
2 1.5 0.6 40 60 6
3 2 0.6 0 100 6
4 3 0.6 0 100 6
5 a4 0.6 85 15 6

Method validation. Three replicate injections at six concentration levels of four triterpenes
carried out the linear regression analysis. The calibration curves of each triterpene, constructed
by plotting the peak area of each analyte vs analyte amount, exhibit good linearity (R?>0.9999)
over the concentration range. The limit of detection (LOD) and the limit of quantification
(LOQ) under chromatographic analysis at a signal-to-noise ratio (S/N) of 3 and 10, respectively,
were determined for four triterpenes. The LOD and LOQ for the developed UPLC with gradient
elution range of 2.1 - 13 pg and 8 - 40 g, respectively. The validation results of triterpenoids
in Gotu Kola are shown in Table 2. The intra-day and inter-day precisions of triterpenes were
examined by six replicated injections on day 1 and consecutive day 3, respectively. The intra-
day and inter-day precisions of four analytes in the Gotu Kola sample are less than 2%.
Meanwhile, the recovery test was performed to examine the accuracy of the extraction
method. The accurate amounts of four active triterpenoids were spiked with certain amounts
of Gotu Kola powder, then extracted as described in the preparation of samples and analyzed.
The per cent recoveries for the analytes were calculated: recovery (%) = 100 x (the amount
found—original amount)/amount spiked. As shown in Table 2, the developed UHPLC method

showed good accuracy within 95-105% for all active triterpenoids in the Gotu Kola samples.
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Table 2

Analyst Linearity R? LOD LOQ %Recovery
/ML) | e/mb)
Asiaticoside Y=1,253x+483.35 | 0.9999 2.1 8.1 98-101
Madecassoside Y=3,246X+176.53 | 0.9999 8.0 28.3 98-105
Asiatic acid Y=3,130X+906.23 | 0.9999 11.4 41.0 95-105
Madecassic acid Y=1,345X+1,182 | 0.9999 13.09 47.3 99-103

Quantitative analysis of four active triterpenoids in Gotu Kola and Gotu Kola extract. The
quantitative determination of triterpenoid glycosides (asiaticoside and madecassoside) and
terpenoid (asiatic acid and madecassic acid) in Gotu Kola and Gotu Kola extract. The contents
of asiaticoside, madecassoside, asiatic acid, and madecassic acid in Gotu Kola raw materials
were between 0.69 - 3.23% w/w, 2.23 - 15.15% w/w, 0.13 - 1.03% w/w and 0.14 - 0.81% w/w,
respectively, and the analysis results of asiaticoside, madecassoside, asiatic acid, and
madecassic acid in Gotu Kola extract were between 2.13 - 13.27% w/w, 7.48 - 63.47% w/w,
0.42 - 3.91% w/w and 1.01 - 3.26.% w/w, respectively. According to the analysis results of
triterpenoids glycosides, asiaticoside, madecassoside and ftriterpenoids, asiatic acid and
madecassic acid in Gotu Kola raw material collected in Thailand, compared to the WHO
monograph and the USP monograph on this herb. The contents of the triterpenoid glycosides,
asiaticoside and madecassoside were determined should not to be less than 2.0% by weight,
indicating that the Gotu Kola herbs of Thailand are good quality than WHO and USP
specifications. In addition, when considering the proportions of triterpenoids, the glycosides
were asiaticoside and madecassoside. In the Gotu Kola raw materials and their extracts, it was
found that the proportion of triterpenoid glycosides was madecassoside. Madecassoside was
higher than asiaticoside, with the ratio of asiaticoside to madecassoside having a proportion of
about 1:4 in all samples. For the Gotu kola extract that is available in the market, the
proportion of madecassoside. The ratio of asiaticoside to madecassoside was lower than that

of asiaticoside, at a ratio of about 2:1.
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Conclusion

Quantitative methods for asiaticoside, madecassoside, asiatic acid and madecassic acid
content in Gotu Kola samples were evaluated using the UPLC method. Gotu Kola powder was
extracted with 25.0 mL methanol by reflux method for 1 hour, filtered and adjusted to 50.0
mL with methanol. The extract was dissolved and volumetric with methanol. A volume of 4
uL of the solution was injected into the UPLC column chromatography system: Acquity® UPLC
BEH Cig 1.7 um, 2.1 x 50 mm. The column temperature was 40°C, and the mobile phase had
a flow rate of 0.6 mL/min. The detection was PDA at wavelength 205 nm, peaks of asiaticoside,
madecassoside, asiatic acid and madecassic acid appeared at retention times of 0.928 - 0.930,
0.836 - 0.839, 1.602 - 1.604 and 1.424 — 1.427 minutes, respectively. The validation method
found that the calibration curve was linear. Four active triterpenoids, asiaticoside, asiatic acid
and madecassic acid were linear in the concentration range of 0.01-0.1 mg/mL, and the
madecassoside standard was linear in the concentration range of 0.03 - 0.21 mg/mL, the
coefficient (R?) was 0.9999, the per cent recovery of all substances was in the range of 95 -
105%, the HORRAT was 0.06 - 0.3, the LOD and LOQ of asiaticoside, madecassoside, asiatic
acid and madecassic acid had LOD of 2.1, 8.0, 11.4 and 13.09 and the LOQ of asiaticoside,
madecassoside, asiatic acid and madecassic acid equals to 8.1, 28.3, 41.0 and 47.3 pg/mL
(respectively). The results show that this developed analytical method is fast, suitable, and
can be used as an analytical method of asiaticoside, madecassoside, asiatic acid and

madecassic acid in raw material samples and Gotu Kola extracts.
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Abstract

The aim of this study was to examine the pharmacological and clinical benefits of
coriander for the management of chronic diseases. This was a literature review based on the
research articles and the first-hand experience of the researchers. The pharmacological effects
of coriander were anti-ulcer, anti-anxiety, anti-inflamsmatory and analgesic. The clinical benefits
for the patients with chronic kidney disease, osteoarthritis and heavy metal toxicity were also
explored. The results showed that coriander had a significant effect on pain reduction. The
pain intensity during walking on a flat surface, climbing stairs, nocturnal joint pain, resting joint
pain and weight-bearing joint pain decreased significantly at the 0.05 level (p value <0.001).
For the joint stiffness, it was found that coriander intake reduced the morning stiffness (upon
waking up) and the stiffness during the day significantly at the 0.05 level (p value <0.001).
Furthermore, the joint function, such as climbing up and down stairs, getting up from a seat,
standing and getting in and out of a car, improved. For the chronic kidney disease outcomes,
the integrated treatment model was appropriate with Intercept (p value <0.001). It was found
that e-GFR increased while proteinuria and creatinine in urine decreased. In addition, Thai
coriander had benefits for the treatment of heavy metal toxicity cases from arsenic. The skin
lesions from arsenic (arsenical keratosis) became lighter in color after using dried ground
coriander. In the case of three chronic diseases, it was found that the maximum dose of dried
ground coriander was 4.8 grams/day and it had no adverse effects on liver and kidney
functions. Therefore, it could be suggested that dried ground coriander could be a potential
alternative to replace or supplement the current conventional drugs or another option for

patients.

Keywords : coriander, knee osteoarthritis, chronic kidney disease, heavy metal toxicity
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mMyinUsmailusinesnles Agnnszdusealulndueaailss (LPS) anwaduualasing RAW 264.7
HAaN1sANYINUIIENTAiRgdTUamas TUsuaasusenauiiuedngiu (82.67 + 1.56 dadniunsn

LNaANANYARDNTUVBIEIUANTANR) waraliusensId (26.38 + 0.87 NadnsuLAadNuaLLanansy

U

Yosduasana) luusunaas Somadiueuyadaseia (44.04 + 0.34 lulasniusiedadidns) a1usa

[
LYY ¥

fudinnsasrslunsnoanlend 7.77 + 1.68 % — 50.40 + 1.81 % lagliifinanuduiiusawadNaiy

wa

duduldiu 50 lulpsniusefiaddns nansfinuduwansliiuinesisvagulng anasn Jnaaud

v a v o P N a Y] ¢ v
IUﬂqimqu@Hyjaaaig LAEAIUNITDALAU %QN@?WNL%@MIUQLﬂEJ'JﬂUﬂWiIGBELUV]'Nﬂ’ﬁLLWV]UWu‘UqusLu

71990 UTMNYUINUUTINIBINSUINUTEINABU

AdAey : awaan, guadusniay, lussneenled, grsiueuyadase
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Abstract

Stella is a Thai herbal remedy in Phra Phrom District, Nakhon Si Thammarat province,
Thailand. This drug recipes containing 9 herbs including Dong quai (Angelica sinensis (Oliv).
Diels), Indian gooseberry (Phyllanthus emblica), fingerroot (Boesenbergia rotunda), noni fruit
(Morinda citrifolia), garlic (Allium sativum L.), black pepper (Piper nigrum), curcumin (Curcuma
longa L.), chebulic myrobalan (Terminalia chebula), and roselle (Hibiscus sabdariffa). Stella
remedy has been used in anti-dysmenorrhea and improve blood circulation. In the present
study, we evaluated the effect of stella extract on antioxidant, total phenolic content, total
flavonoid content. Furthermore, cytotoxicity and anti-inflammatory induced by
lipopolysaccharide (LPS) on Raw 264.7 cells were also investigated. The results showed that
Stella remedy had high phenolic (82.67 + 1.56 mg GAE/g extract) and flavonoid (26.38 + 0.87
mg QE/g extract) contents. The Stella extract showed good source of antioxidant (44.04 + 0.34
ug/ml). In addition, the inhibition of the nitric oxide production by the Stella extract was
ranged from 7.77 + 1.68 % — 50.40 + 1.81 %. The non-cytotoxicity concentration of Stella
remedy was lower 50 pyg/ml. These results suggest that Stella remedy has antioxidant and
anti-inflammatory effects, which correlate with usage in native Thai herbal medicine relieve
pain from dysmenorrhea.

Keywords : Stella, anti-inflamsnmation, nitric oxide, antioxidant
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unin

n158n1a (nflammation) iunszuiunsfisumeneuaussdensinderdonisuinidu Tneas
Usinganwazoinisusuenniseniau lown Uan van uas wazdeu’ Tunalnnssniauliadensn
sRawualasihadudadenveiandnieziinsudansdenarssniau (inflammatory mediator)
vanvaneviafindeniliAnnssniau? Ingluninoenles (Nitric oxide, NO) gndaas1zsiain
nsneriilunea-9153tu (L-arginine) wazluianasendiau Wiunsseuiservedeuled nitric oxide
synthase (NOS) Tng NO $aidund sluansdenansdniaviidndey mindusuna NO Waduazii
UfAseiveuyadaszalin superoxide anion radical (0,”) Ay Peroxynitrite (ONOO") 9zdina
sonssniauiizuussdu uenand NO Ssfianuifedestussuvauiuglumands orfidu nisldan
(ovulation) n15ilefrvesla (implantation) 369 A (pregnancy) WagN1IARBAYAT AIUTD
wileniliifiunmdsansdenarsdmaudug ifiunndu 91/ cyclooxygenase 2 (COX-2) uas
prostaglandin (PG) Miilfiinnssmauluszauidaiie vldiineinsuanlugreszuinanisil

o o ' '
[ A 4 ¥ v v v a ) LY I
Usg

gaufon’ duiunisduda NO Fulueyyadassiidrdayiivnunlflugnisfnuigridiunssniay
Tudlagtufins@nuidvayulnsvarnvaneviafiamnsaannisndsansdenarsdniau fuszansam
uazUszAnSuaganatiadsei’
grsinfuayulnsamadn (Stella) Wugmsifuayulnsiléluiiui sunonszwsva Yania
unsAsssIT1Y Welflumsussimennsisuszdnieu wazifiumsivadowden Tnefeszneu
lﬂﬁwagulwaﬁgwm 9 wiln len Ingulies (Angelica sinensis (Oliv). Diels) uzvutlow (Phyllanthus
emblica) N3z¥18 (Boesenbergia rotunda) §nee (Morinda citrifolia) nszLiien (Allium sativum L)
wsnlne (Piper nigrum) iyt (Curcuma longa L.) @uslny (Terminalia chebula) LAENTEIE BU
W (Hibiscus sabdariffa) Lm'é'fahimsﬁﬂmqwémamé’ﬁmwmmﬁﬁuagﬂwsﬁ fedulunsfing
pdsiliimguarasdiftefnwquisuonyedasy vageuUiinafiuednuasrlanlauessdsam qrasuns
snav uazauduiviowaduualasria RAW 264.7 vasssinfuanulnsanaan 1 ogaay

WoulearaInITInBIN NI TR EN U ULAL NS LNFYINeTAEITDY

IUIZEIANTIVY
1. ilefinwquisiueyyadaszuesansatineasyulnsamaan
2. WieAnwUSinaiiuednuazyianlussssinvesansainenayulnsainag
3. LieAnwgsiunissniauvesansatingtayulnsanaa

4. \eneaeunuluiiviowaduunlasvng RAW 264.7 ansainenayulnsainaan
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gunsaluardSnisaiuauile
1. Maw3eNansannednsuayulnsanas

Hagdnsuanulngawmadn (100 n3v) lasuaueunsziaInuuenasvl wadind (W1vesans
A15U) wazuTem as.d0A 91100 (191999NAnA ) Yinn1Tanan1835uniln (maceration) Aag
woaneged 95% Wunan 3 Tuandudiuinsesiiensyatunses Whatman No.1 dilussinedae
1A384 rotary evaporator YIRsaNTaRATH1UNINTeEE1Ia SR TuSn 2 seu thansalia
1810 (crude extract) dimiinansadnnetu 500,61 fadndu iuilgamgd 20 sswaiFed
2. MAATzaIsUsznoufluednsau (Total Phenolic Content, TPC)

NTILATIERE SN UANTING 199995970 Limcharoen wazatdy (2022)8 darsada (1 mg/ml)
USu1ms 20 plL waunuans Folin-Ciocalteu’s (1383198751894 1:10 Fre17) Usums 100 uL wag
7% sodium carbonate Y3119 80 pL 1y mﬁqmmﬁﬁamﬂunm 45 wniituuas antuiilude
mmi@mﬂ?{uuaqﬁmma’nﬂ?{u 765 uluiuns tngldiades microplate reader (Thermo Scientific,
Goteborg, Sweden) Tneldans gallic acid (Sigma-Aldrich, St Louis, MO, USA) ai”’mﬂi’l‘V\Immagm
uwazAwIuUSaEsiuednluasaialuguiiadnsunsaunadnauyaseniuvesansann (mgGAE/g
extract) finnududu 15.625, 31.25, 62.5, 125 uaz 250 pg/ml
3. MyaATIzasUszneunailaueunsiu (Total Flavonoid Content, TFC)

A15ILATIZNETNAIUBEASIND19D975371A Limcharoen wazmne (2022) (Limcharoen et al.,
2022) W1ansana (1 mg/ml) Y5105 50 pl NauAvans 10% aluminum chloride (Sigma-Aldrich,
St Louis, MO, USA) U5u1615 10 uL, 1 M sodium acetate (Sigma-Aldrich, St Louis, MO, USA) lag
95% ovuea U3uns 150 L tiluuniigamgiiviesduna 30 unitviuuas arnduthlundniage
A8 ULEIT A1N81AE U 765 urluuns Taeldias o microplate reader (Thermo Scientific,
Goteborg, Sweden) Tnelaans quercetin (Sigma-Aldrich, St Louis, MO, USA) a%’wmwﬂmmgm
wazA1nUTInuasiluednluarsaialuuliadniuatednuauyareniuvesasain (mgQE/g
extract) finnududu 10, 20, 40, 60 uaz 80 pg/ml
4. m':?‘1/1maaquéﬁma%aéaizé’w%ﬁ 2,2-diphenyl-1-picrylhydrazyl (DPPH)

9199935911 Warinhomhoun wagauy (2021)° hansainuiazaignisloanogoalisanslila
anudadulugag 5, 10, 25, 50 waz 100 pg/ml wdntwhasazanesegmadeuiinududy
#1199 US1195 100 pL wagtfiy DPPH (Sigma-Aldrich, St Louis, MO, USA) fiaanandudy 6 x 107
mol/L Tuneanosed U3ums 100 L aslu 96 wells plate antuluvuiigamgiiviondunan 30
undiiunas tiluinrinisgandunasiianueniadu 517 uilumnas srea3es microplate reader

(Thermo Scientific, Goteborg, Sweden) Ingla ascorbic acid (IR1H0UT) L“‘L‘]umimmgm YINAT
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TAUNAIUIUNIAISB8AZASEUDY @519n51581MIN9A508aL NSV LA ANUTUTUYDIAIDE19EN 5

afin nsiwinSesaznsdugieyyadase DPPH awnsadwinilinuaunis 1
% ﬂﬁéjuéjﬂaﬂ%aaaiz = ( A control A control ) - ( A sample — A sample bLank) / ( A control — A control blank) x 100 (1)

MU
A control. B8E A control blank ADENS DPPH agangluweansgealaziaanaged

A cmple %88 A Gl biank ABENANALEFULY DPPH wae DPPHluLeanased

5. NSVAdEUANEAIUNITSNLEY
5.1 MsnsAsaTaduuRlasrg Raw 264.7

Fmsziisseaguualasing Raw 264.7 (ATCC, Manassas, VA, USA) fhgammsideswadein
DMEM (Biomedia, Thailand) 10% fetal bovine serum (FBS) (Sigma-Aldrich, St Louis, MO, USA)
ey 1% penicillin/streptomycin (Sigma-Aldrich, St Louis, MO, USA) Lgaa“[,uamwﬁ 5% A1SUDUA
oonled gamail 37 esrmiwaida Wewadinisisaydulmnnninfesas 80 thluduwissi 2,500
seusieuniluszeringn 5 it diethulivedeuanulufivuargnssunissniay
5.2 MsnageuANluiunoiwad

nadeuAulduN wnolwad fae35 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) (Sigma-Aldrich, St Louis, MO, USA) laganuuasisan Joo wazamg (2014)'° A1g
iz Baead 1w 1x10° waddenauadly 96 wells plate wazuuluaniagdl 5% asuous
oonled gamgl 37 ssmiwaidoa WWunan 24 $2lus Weesunarlfgaommadsagadiin antudy
asanaiSusamaaitseanesas DMEM Tdimnududuganig 12.5, 25, 50, 75 wag 100 ug/ml
31195 100 pL aslu 96 wells plate uaz 100 pL ownsidsasadidunduauaz tlutmduna 24
lus Mntugrommsidesadiingas PBS pH 7.4 thommsideueadiid MTT Beansaundudy
10 wih Yadunan 30 w1 ‘Viﬁﬂﬂﬂﬂﬁ?ﬂJ@ﬂm‘MﬁLgﬁJ\‘iL%aﬁﬁ\‘iLLa%Lau DMSO (Sigma-Aldrich, St Louis,
MO, USA) iiisazanerannesineiu Usuins 100 L ﬁﬂlﬂi’mWmi@@ﬂﬁmmﬁmma’nﬂ?}lu 570 un
TULumS e Eﬂ,ﬁﬁjm?'aﬂ microplate reader (Thermo Scientific, Géteborg, Sweden) LAYA U

AMUAILITAIUNNSTUTIMIUFNNTT 2

% NN330ATINVBNLAS = ANLARUNIIYANAULAIYDIAITHIBEN / AR IANTULAIIBINGUAIUAN x 100 (2)
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5.3 Manadeugsiunmssniaulaensieseianududuvesluniaeenled (NO)

fauladizann Joo uavani (2010)° hnsingidsagadauiade 4.1 MnumizEssiuy
5 x10° iwadsievguadlu 96 well plate wazusluanizd 5% asusulnoonled gauvgll 37 ssm
waidea Wunat 24 Falus ntfugeromsidsaeadiiioonuazdnsiisarsazats PBS pH 7.4 Ly
oWNsIAaadfitansatafinadudu 2.5, 5, 10 way 20 ue/mlU3ums 100 pL vBuan 3 Falus
wdsanduin 100 ng/ml lipopolysaccharide (LPS) (Sigma-Aldrich, St Louis, MO, USA) U3u1915
100 plL uazusliiduna 24 $2lus Inefiwadillldansatauazifnans LPS Wunguaiuay ndsin
Asy 24 Falas Yimarmeindiina NO Taspnewnaidsaeaduinnns 100 pL adlu 96 wells plate
LAELAY Griess reagent UstazsiguU3anng 100 uL wagms2ain NO iaueadu 570 wilusing lng
16&@'%@@ microplate reader (Thermo Scientific, Goteborg, Sweden) WAYAIUIANNANNTALUNNS

[
LYY ¥

gULINTEATI NO eMuaunis 3

% n138ue = [ (AB) / (AQ) ] x 100 (3)
MU
A fio 1Ay LPS wagldiiuansiegna
B Ao LAy LPS Lazlanansfiegng

C A9 Wiy LPS wazliifuanseiesng

6. NM3AATIEdRYaN9EDR
nsiATIEndeyanandlusuuuureddl mean + SD wagldlusunsy GraphPad Prism version
9.3.1 (GraphPad Software Inc., San Diego, California, USA) #1835 one-way ANOVA f1A213135051u

95% (p < 0.05)

dyUuazafiumenanside

ssveayulnsamaan uisueayulnsviesdudminuaseisssusy Ussnoulumeayulng
9 ¥l NTasINARAEITULTIIMIEINSUINUTEIGRUY Wunsinadeulain nMsfnuiluasalinnis
a & a a a [ [ o 1 a a a
Tas1erdsunuasiuednsiukasnaliusensuluansanaedsvawaan Usuiaansilusdnkasn
alueyd AwIlaINaun1sdunsIveINIINLINIFINVBT gallic acid (y = 0.005x + 0.0495, R? =
0.9993) LLaxammiLé’umqﬂ'ﬁﬁﬁ/\lmmgwuﬁum quercetin (y = 0.0142x + 0.0712, R = 0.9999) 311
nsAnwmudasanageinfuamad dUsuuasiluednuazialiuesnadlaein 82.67 + 1.56

MeGAE/g extract 4z 26.38 + 0.87 meQE/g extract MUY (151991 1) 9nuasInaIdnsIen
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lodnanndrudseneuvesayulnsluginfulaun szvmden gnue vliutuy auelne waznszley I

FeNUNUNGY Auedn warliuesnas uareyiugluyunage ™

M19199 1 USunasluednuaslanliuesnsiu qrssueyydaseyila DPPH vesansannayulnsaimasi

o Usunauednsiy Ysunaumanliueensiu DPPH (IC,)

e (mgGAE/g extract) £ SD  (mgQE/g extract) + SD (ug/ml) £ SD
ansaneeIsuaLwaaT 82.67 + 1.56 26.38 + 0.87 44.04 + 0.34
TUT (NFUAIUAL) - - 4.91 + 0.27

Ly a Y ad [ a a a
MINAGBUANEALOULABATEAILTS DPPH Wunsvegeuuseaviainvesanslumsiiiuainumg
fvoteuya DPPH tneliilalasiauezneuunayya DPPH WieliAnenuaioslaewdouaindiniy

dndes uenanilfaluisnienlunsihumegeuanuannsadusuyadaszilesuiiotlignis

a a

e MiITasiuANNaNInTalun1siueYadaTeYilndy o ° nnan1sAnyInudn @ns

afngiuawaalignsnalunsdudieuyadase lnegldamnududuresasnainsadugans

a

auyadaselisesay 50 (ICs) 71 44.04 = 0.34 pg/ml wivglsinudaSouiisuiunguaiuny
(Aaniiud) wudndianuanunsadudieyyadassieeniinguaiuau (4.91 + 0.27 pg/ml) (115199 1)
Tnganuansalun1siueyyadase e uiuliaseilainduegiuviln snsidiuvesayulng

181718 fgrqaziinanenuainsalunisidu

%adﬁwaﬁiamsm’%qué (synergistic) vaseinsuayulng
GRERIVRMHGLE
nsAnmgsFiumIsniauvesasatinehivawmaa Tagldisaduuelaswa Raw 264.7 anua
nsnaageuanuduivnomaduesasainedsvawaaInigds MTT nuitanududuresansanna
11nA791 50 pg/ml Wesiiudni1sidinsenvesaad (% cell viability) Weenin 80% Lﬁal,ﬁﬂuﬁumju

[
v U =

AR (A7 1A) Mduiadendinnududusinis 50 pg/ml iesanlufianuduiivieowad

1Y [

inlUldmeaeugmssunsnissniauluwaduualasnia Raw 264.7
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(A) 125+ (B) 125
=1 —
- c -
> 100 * 5 100 ; .
< 1E A
g 754 * .g 75— %
= & 5o *
o 50 o 50
;3 2
25 X 254
0- T T | B 0- I I T I
.¢s°\ 0?) ,fg N ,\6 \QQ LS - + + + + + (100 ng/ml)
0°° Stellaextract — — 25 5 10 20 (ug/ml)

Concentraition (ug/ml)

AN 1 NavRIENsANAeIANSUANAaMDWARLUALASNIY Raw 264.7 (A) nagauauiluiusawas

faududy 12.5, 25, 50, 75 wag 100 ug/ml luiaan 24 9alu9 uaginlesidudniseysenves

(%
LYY

wadae3s MTT (B) nadaugvsdudenisuaniun3neanled Annududy 2.5, 5, 10 uag 20 pg/ml

18 Griess reagent (*p <0.05)

'
o w a

lusmsneenleddundsinaisdfgiinszauliinnssnau mngnudnunniiuluasdimasenis

<

Mauvenraale aelunsdudsnisuanlunineenlenidadunisunsyuiunisiddylunisannis
SnLau?® nansAN¥IgNSFNUNITENEUTRIaNTainessUawaan Tuansiwdeiuilminnisadng
lunsneenlanaig LPS 1Asdudu (100 ng/ml) Wuinasldudud 2.5-20 ug/ml @mnsaduginis

nanlunsnoanledlas Insannisadnslunsnoanlafoefisewing 7.77 + 1.68 % — 50.40 + 1.81 %

Y

o w

A a a [ Al =] [ 1 % a a 6
WossuiisudvaniizilidaisadnegeddediAn (p < 0.05) (AWl 1B) 91nn19IATIZANANTS
nageuAnIIiinnayulnsuiazyidansluimsulagane wludu nsewe nsuiiey uaz

wWinlne Alseugrddudinsainslusineenlealan 21522 wagfiadululadsasddgaieg g

wuluayulnsanavsiinisiaSugnslun1ssunissniau (Synergistic anti-inflammatory effect)”

'3 '
a v a )

PNHANSANYINMUANUII1ETaingdsuawaat Iigniaueuyadasena dgvsniunis

C o)

aniaulaudugansudnlunineanlen Falianuaenadasiunisinanldlunianisuimdiuinungady
anIN1TUIAnIee NI nEutinTulungsidennisuanludrsniiusednsou

JDLAUBLUL

nsfnwluasidaliasinns@nviiudulaeiinisnaaeugvsvesayulnsiasiusazyin

LY

wazdnismesAusenaumaaiiidAgynieluiisuen sufsnsneaeunalndueyyadassazinu

<

NSONLAUDUG NIAEITDS
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Abstract

This paper researches the presence of organophosphate and carbamate pesticide
residues in commercially available Andrographis Paniculata capsule products. Thirty
Andrographis Paniculata capsule products were randomly selected from 3 sources. Ten
products from Lazada, 10 from Shopee, and 10 from local markets. To conduct the screening
test, the GPO-TM Kit, which is approved by The Thai Ministry of Public Health, is utilized. To
detect the presence of the two pesticide residues, the GPO-TM Kit was utilized. The principle
of this test kit is the separation of chemical compounds using TLC method. Check the results
by colored the spot using the Visualization techniques. If pesticides are detected, there will
be a white circle (Spot) on the TLC sheet. All 30 samples (100%) tested positive for methomyl,
which can be concluded that organophosphate and carbamate pesticide residues were
detected. It can be implied that pesticide contamination in agriculture and the environment
continues to be one of the major public health problems in Thailand. Thus, this research
intends to make this information easily accessible from a public concern perspective so
consumers can use this information to be more careful in choosing to consume Andrograhpis

Paniculata capsule products more safely.

Keywords : organophosphate, carbamate, Andrographis Paniculata, GPO-TM Kit
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Introduction

This research investigates pesticide residues in a popular Thai traditional medicine
(TTM) product - Andrographis paniculata (Burm.f.) Wall. ex Nees (Fah Talai Jone). Fah Talai
Jone has been a highly useful source of drugs against pressing problems, such as the COVID-
19 pandemic. Known in Thailand as Fah Talai Jone, this plant is a member of the Acanthaceae
famity.1 The plant is native to India and Sri Lanka, and is cultivated throughout China,
Southeast Asia, and several other regions. This plant typically gsrows to approximately 30 to

100 centimeters in height, with square, smooth stems, and ovate leaves? (Figure 1).

Figure 1 Morphological characteristics of Andrographis paniculata. * (A): Aerial part, (B): Fruits

and flowers, (C): Close-up of the flower, and (D): Fruits.

At present it is common to use formulations that deliver Fah Talai Jone as capsules
which can be conveniently taken on its own to alleviate symptoms such as sore throat, flu,
and coughs. It is important to note that andrographolide concentrations vary depending on
the preparation and source, and concentrations are not always listed on the product
packaging. However, the recommended dose of andrographolide powder to address health

concerns such as respiratory diseases is 144 mg to 180 mg per day, usually delivered across
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three doses in a day.” Because Fah Talai Jone products are high in demand, the production
process is compromised, leading to many products being contaminated, adulterated, or even
fake.* This raises the concern about the safeness of commercial Fah Talai Jone products
circulating the market, especially on Lazada and Shopee, two of Thailand’s most popular e-
commerce sites. A ThaiPost news article shared an extensive list of counterfeit Fah Talai Jone
products reported by the Food and Drug Administration of Thailand, including those that are
not legally FDA registered and those that are fraudulent subrogated products, warning

consumers to refrain from purchasing those items.”

There is little research that analyzes pesticide residues in Fah Talai Jone, which is why
this research is significant. While most pesticides applied to crops are removed during
cultivation and processing, it is possible that there could be traces of pesticides present in
varying amounts in consumer products. This is because organophosphate and carbamate
pesticides may stem from sources such as “industrial wastes, spills, accidental releases, and

illegal dumping may enter rivers, creeks, and wetlands;”®

thus, this external sphere of control
can be a challenge monitor and manage. The degree of which of health effects imposed by
being exposed to organophosphate and carbamate pesticides vary. Researchers Namvong &
Chongrattanameteekul investigated sweet basil produced conventionally and organically (n =
360) which found residues of three different organophosphate chemicals on 25.8% of samples,
including conventional and organic samples. While most samples were below the European

Union’s maximum residue limits (MRL), a total of 11 samples had residues of two of the

pesticides that were above this level.
Purpose of Study

To raise awareness on pesticide contamination in commercially available Fah Talai

Jone products
Methodology

A sample size of 30 A. Paniculata capsule products is implemented in this study to
sufficiently represent the population of products circulating the market. The 3 sources -

Lazada, Shopee, and local markets — are chosen due to their reputation of carrying counterfeit
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products. Faux Fah Talai Jone capsule products are conveniently distributed on these
platforms due to minimal regulation and overseeing of the sale of this products. sale of
counterfeit products on their platform - but they're still working on how to completely purge
the online marketplace with inauthentic products. Now, tons of knockoff products flood the
platform.®? The 3 sources chosen are of a result of the platforms where commercially available
Fah Talai Jone are easily purchased from and distributed on these platforms due to minimal
regulation and overseeing of the sale of this products. Lazada and Shopee and two of the
highest performing e-commerce platforms, so there is minimal regulation. 10 samples are
selected from each source to fairly represent the population. The selected Fah Talai Jone are

all in capsule format and are both approved and unapproved by the FDA.
GPO-TM Test Kit Preparation and Extraction

1. Prepare 5 grams of each sample in a bottle by following instructions directed in the
below table (do not use blender) and label each bottle.

2. Add approximately 0.25 grams (~ 1 capsule) of charcoal powder into a sample bottle
from 1. Shake well for 1 minute and leave for another 5 minutes to obtain complete
extraction of a clear liquid layer.

3. Use plastic dropper to draw 1 milliliter of clear layer extract in 1.2 into a metal cup
on the rack of warm water bath and leave at 48°C until the solution is almost evaporated (2-
3 drops left).

Testing Procedure

1. Label names of samples to be tested on the upper end of GPO-TM/1 TLC sheet.
Avoid direct hand touch to the sheet which may cause contamination of fat stain that can
interfere with the result interpretation.

2. Use capillary tube to draw extract from No.2. If extract in the cup is dried out, add
another 2 drops of Extraction solution, and lean the cup from side to side to dissolve the
dried substance. Spot extract from capillary tip on the spot point (at the bottom end) on
GPO-TM/1 TLC sheet once, then raise the capillary up and wait to air dry, then repeat
spotting for another 4-6 times until the extract in the capillary is finished.

3. Use forceps to pinch the GPO-TM/1 TLC sheet into the TLC Tank and gradually lean

it against the inner wall. Close the tank cover and leave it stable to let the solution diffuse
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upwards until it reaches the solvent front line. Then, open the cover and use forceps to

take the sheet out and leave to air dry. Spray Testing Solution 1 over GPO-TM/1 sheet until
the surface is wet and use forceps to lay the sheet facing up on a warm water bath at 37°C
and cover with a tray for 10 minutes to obtain constant temperature. After 10 minutes, spray
GPO-TM/1 TLC sheet from 3.3 with Color Testing Solution (prepared by mixing 1 ml of GPO-
TM/1 Solution and 4 ml of GPO-TM/2 Solution from above) by leaving spray distance at 15
cm to allow complete absorption all over the sheet, then leave for 3 minutes and interpret

the result.

Results

From a total of 30 Fah Talai Jone samples, 10 from Lazada, 10 from Shopee, and 10
from local markets, all 30 samples (100%) tested positive due to the presence of a visible
spot that is in the same position as that of methomyl, the positive control. This can be seen
in Figure 2 below. If a white rounded spot is detected on the purple background on the
GPO-TM/1 TLC sheet, it can be concluded that there are organophosphate and carbamate
residues in the sample. If no white rounded spot is detected, it can be concluded that the
sample does not contain organophosphate and carbamate residues. The retention factor (R)

is 0.67.

Figure 2 GPO-TM Kit Results of Fah Talai Jone samples 1 to 15
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Figure 3 GPO-TM Kit Results of Fah Talai Jone samples 16 to 30

Discussion and Conclusion

Although there is little research on organophosphate and carbamate pesticide
contamination in A. paniculata, there has been several reports on that of fruits, vegetables,
and herbs in several instances. A recent study conducted by Wittayanan & Chaimongkol used
gas chromatography and mass spectrometry (GC-MS) to investigate pesticide residues in
cannabis and cannabis products. The authors identified eight different pesticides,
predominantly organophosphates and carbamates. Most of the samples (81.2%) were found
to have residues of at least one pesticide.” Wanwimolruk et al. investigated three commonly
eaten fruits, using GC-MS to investigate pesticide residues. They found that most of the
unpeeled samples exceeded MRL. However, when investigating the peeled samples, they
found that fewer samples had detectable residues, and residues were at much lower levels.?®
These statistics are significant due to evidence that there may be “statistical relationship
between pesticide exposure and an increased risk of developmental disabilities, including

neurological and immune disorders and some cancers.”"!

Pesticide contamination and intoxication continues to be one of Thailand’s major

public health due extensive uses in the agricultural sector. Thailand was ranked third out of
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15 Asian countries in pesticide use per unit area and fourth in annual pesticide use.'? It is
reported that there were approximately 49,000 to 61,000 reported cases of pesticide
intoxication each year with morbidity rate between 76.4 and 96.6 per 100,000 individuals. The
reported cases of the toxic effects of substances in farmers and farm workers across 2007 to
2013 were found predominantly in the Central region of Thailand at 31 to 36%, followed
closely by the Northeastern region at 27 to 31%. Most of the pesticides identified in patients
were organophosphates, carbamates and herbicides. This is a consequence of the ease in
purchasing pesticides combined with insufficient knowledge and improper practices regarding
compliance to recommended directions.™” It can be concluded that residue testing should be
given more importance to limit the health complications, monitor compliance with the FDA,

and promote standardized crop management practices.
Suggestions

To protect consumers from purchasing and consuming counterfeit herbal products, it
is important to verify the FDA registration number and only purchase from verified stores such
as LazMall, Shopee Mall, and in registered pharmacies. However, to improve this issue from
the beginning would be to have a strong regulation of pesticide use in industrial agriculture
and promote organic farming of herbs. These solutions would be highly effective in reducing
the health risks that come with pesticide intoxication. Regarding the results in this paper, to
further validate the results from the GPO-TM Kit, it is necessary to compare the findings to
that of a different test kit or via lab testing. Because Fah Talai Jone has a bitter taste, the
presence of active compounds may affect the results from the GPO-TM Kit. To conclude,
because all 30 samples showed positive results from the screening test, further evaluation
with subsequent tests using a different test kit or via lab testing is necessary to confirm these

results for more accuracy.
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Abstract

This academic article aims to study and collect information about essential oils. and
the science of aromatherapy for the treatment of insomnia Emphasis is placed on the study
of the origin of essential oils, their evolution, and their application from the past to the present.
Study information on types, forms, and working principles of essential oils. Types of essential
oils that are commonly used to treat insomnia, such as lavender, ylang-ylang, jasmine, mon
rose, etc., and research related to the use of essential oils to treat insomnia, so essential oils
and aromatherapy is another alternative used in the treatment of insomnia helps relieve stress
with few side effects and can be applied to both medical, spa and can be used in daily life.

Keywords : Aromatherapy, Essential oil, Sleep
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Abstract

The objective of this research was to study the effect of tamarind gum on egg qualities
(weight loss, albumin pH, foam expansion and foam stability of eggs albumin). The eggs
were coated with tamarind gum, tamarind gum-soybean oil emulsion and non-coated egg and
storage at 25+2 °C and 35 days. The results showed that weight loss and albumen pH of fresh
eggs coated with tamarind gum-soybean oil emulsion was significantly (p < .05) lower than
that of non-coated eggs and eggs coated with tamarind gum. The albumin pH of non-coated
eggs and eggs coated with tamarind gum increased from 8.93 and 8.82 to 9.42 and 9. 14,
respectively, while the value decreased from the initial day of storage by 7.80 for tamarind
gum-soybean oil emulsion ratio 70:30 after 35 days of storage. Foam expansion of eggs coated
with tamarind gum at 28 days storage was lower than that of non-coated eggs. However, eggs
coated with tamarind gum-soybean oil emulsion ratio 70:30 showed the highest foam stability
of albumen compared with other treatments. This study indicated that the tamarind gum-

soybean oil emulsion coatings are promising for enhancing the quality of fresh eggs.

Keywords : emulsion coating, tamarind gum, soybean oil, fresh egg
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Abstract

The objectives of this research were 1) to study the appropriate amount of banana
flour to substitute rice flour in waffle products; and 2) to determine the acceptance of
consumer to waffle products made with banana flour. The experimental design was a
randomized complete block design (RCBD). The sensory evaluation results were shown 7-
level scores pattern (7- point hedonic scale). The study of suitable banana flour from Kluai
Nam Wa for waffle development was replaced by 60, 80, and 100% of banana flour. The
result showed that waffle containing 60% of banana flour were the most accepted. It due to
banana flour contains high-fiber starch, resulting in waffle becomes harder and tougher
textures and cannot be substituted for higher amount. The acceptability evaluation results of
30 consumers found that 100% of consumers accepted the banana flour-substituted waffle
due to the product is new with the nutritious from banana flour. In addition, consumers are
also interested in purchasing the banana flour- substituted waffle when they are available in
health food stores because these products considered as the products that meet the needs

of health-conscious people

Keywords: Waffle, Banana Flour, Rice Flour
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Abstract

This article aims to introduce guidelines for rehabilitation self-care management of
post-Covid 19 patients. A study collecting information from academic articles and research
that presents self-care guidelines found food selection, exercise according to the principles,
sleep It is an important. Part in restoring health both during illness and after recovering from
various illnesses, including residual symptoms such as fatigue, faticue, muscle aches, joint
pains, palpitations, chest pains, and irregular heartbeat. Chronic tiredness, easily tired, chronic
cough, forgetfulness, sudden weakness, headache, dizziness, insomnia, anxiety, depression,
hair loss, etc. If consistently followed by the correct principles, the body will recover faster by
eating macronutrients such as protein, good fats and micronutrients such as group of vitamins
and minerals and phytonutrients Including probiotics that have the effect of increasing
immunity. After self-treatment, but still experiencing residual symptoms, self-care should be
appropriate for daily life for example: eating healthy food and dietary supplements, getting
enough sleep, stress management, abstinence from smoking and alcohol will be able to use
daily life and be safe from being infected with COVID. Therefore, the article will be useful to
help people who have been sick and have health complications to have knowledge and
understanding as well as to practice on their own appropriately and continually.

Keyword : Post —Covid symptoms, Self-management support, Exercise of the after Covid,

Nutrition after covid
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Abstract

The body elements are fundamental data used in the assessment of traditional Thai
medicine practitioners to analyze the physical and mental well-being of individuals. They also
serve as a guideline for evaluating illnesses according to the theory of the four elements:
earth, water, air, and fire. However, there is a lack of research investigating the ability of body
elements to indicate various symptoms of illnesses. Therefore, the researchers conducted a
study to explore the potential of body elements in indicating health conditions. Data from
the OPD CARD patient registry of the Sitthada Thai Traditional Medicine Clinic, which provides
health examinations for the population in the Nong Bon sub-district of Prawet District, Bangkok,
were collected between April and July 2023. A total of 400 cases were included in the study.

Based on the study, it was found that 51 9% of the service users had chronic diseases,
and 449% of them were on regular medication. The most prevalent chronic condition observed
was thyroid disease, and the majority did not report any food or drug allergies. Analyzing the
characteristics of body elements, it was discovered that the service users in the Prawet District
predominantly exhibited earth element characteristics, with Wednesdays and Monday.
Assessing the accuracy of body elements in indicating symptoms, it was determined that the
body elements correctly indicated disease symptoms in 86% of cases. Therefore, it is intriguing
that body elements can accurately indicate the nature of diseases in accordance with the
principles of traditional Thai medicine. This study can be considered an initial exploratory
investigation, showcasing the potential of elemental constituents in effectively indicating
disease symptoms.

Keywords : Health information, Body elements, Patient register
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Abstract

The study of traditional wisdom to develop treatment into products that are widely
used today in many dosage form, oral medication and topical medication. All of products
need be consider to evaluate quality, safety and efficacy of scientific information of the
product before use. Zingiber officinale Roscoe is a medicinal plant for relief pain muscle which
has gingerol. In India, fresh and dried of Z officinale are important medicinal plant which
widely used for massage to increase blood flows, anti-inflamsnmatory, relief pain, and reduce
edema. Therefore, the aims of this study were to formulate and characterize formulations
consisting Z. officinale extract for relief pain muscle in 3 formulations. Prepared formulations
were evaluated for physicochemical characters such as appearance, phase separation,
sedimentation, color and odor changes, pH-value in different temperature to suitable cream
formulation. The results showed that cream formulation F3 had the best physical
characteristics with smooth creamy texture, white color with ginger aroma, no foreign matter,
and the pH value of 6.

Keyword: skin cream, Zingiber officinale, Z. officinale, Pain relief, Ginger
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Abstract

Tea (Camellia sinensis) is a perennial plant, originated in southwest China. There are
2 species Chinese tea and Assam tea, divided into 6 categories are Green tea, White tea,
Yellow tea, Oolong tea, black tea and dark tea, distinguished by the methods of production
and factors. Tea may be the first Chinese herbal medicine (CHM) and alternative medicine
therapy (Complementary and alternative medicine, CAM) that is cheap and good. Tea
drinking has many benefits to physical health via its antioxidant, anti-inflammatory, immuno-
regulatory, anticancer, cardiovascular-protective, anti- diabetic, and anti-obesity activities.Tea
is rich in catechins, which is a polyphenol in the flavonoid group. There are 5 types of
catechins in tea, with the highest amount of EGCG 40% of total polyphenols.The proper way
to drink tea should be when it's freshly brewed and still hot. Because tea leaves are rich in
many biological nutrients, which will cause various benefits to the body, and should not be
flavored with different types of milk, because in milk there are proteins that will bind to the
essential substances of tea, resulting in a decrease in the efficiency of the beneficial
substances in tea. Drinking tea can increase fat burning during exercise, stimulate digestion
and contribute to weight loss. Nowadays, with the aging of populations worldwide, more
people suffering from non-communicable, incurable diseases, and poor health. In
Complementary and alternative medicine use a simple herb-based CAM therapy, which has
been used for improving human health by Chinese ancestors since 1000 years ago. Tea is
not expensive and good for health. Therefore, in the era of aging population, the importance

of tea and tea-drinking become more and more highlighted.

Keywords : Tea, Types of tea, How to drink tea, Alternative medicine
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Comparison of The Effectiveness of an Additional Intradermal Lateral Canthus

Injection versus Conventional Botulinum Toxin Injection for Crow’s Feets

Punchiga Ratanalerdnawee and Pongsiri Khunngam
Department of Anti-aging and Regenerative Medicine, College of Integrative Medicine

Dhurakij Pundit University
Abstract

Botox" injections for the treatment of crow’s feet with conventional injection techniques are
typically administered approximately 1.5-2 centimeters away from the corners of the eyes. This injection
point is relatively distant from the corners of the eyes. In some cases, it has been observed that the desired
reduction in wrinkles around the corners of the eyes may not be achieved as effectively as desired.
Therefore, it is hypothesized that an additional injection at the outer corners of the eyes, known as an ID
lateral canthus injection, may lead to more effective wrinkle reduction compared to conventional injections
alone. However, it is important to note that this approach may also carry the risk of side effects.

This study aims to evaluate the effectiveness of different treatments for reducing wrinkles in the
outer corner of the eye. Specifically, it compares the outcomes between an additional ID lateral canthus
injection and the conventional botulinum toxin injection technique at the outer corner of the eyes. The
study included 37 female volunteers aged 36-55 years’ old who had crow’ s feet wrinkles on both sides
while fully smiling. Each participant was randomly assigned to receive Botox™ with the additional ID lateral
canthus injection technique in one eye, while the fellow eye was injected using only the conventional
injection technique. The severity of ocular wrinkles was assessed using the Flynn validated assessment
scale (FVAS) at 0, 14, 30, 60, 90, and 120 days. Additionally, side effects such as dry eye were evaluated
using Schirmer’s test, ptosis was assessed using the levator function test, and diplopia was measured using
the extraocular movement test.

The study found that eyes treated with Botox® injection using the additional ID lateral canthus
injection technique at the corner of the eyes exhibited a statistically significant reduction in eye wrinkles
compared to the conventional injection technique alone on the 14th and 30th day (p<0.001). However, on
the 60th, 90th, and 120th day, it was observed that the additional ID lateral canthus injection technique at
the corner of the eyes decreased wrinkles around the corner of the eyes to a similar extent as injecting
with the conventional technique, and there was no statistically significant difference. Notably, there were
no reported cases of dry eye, ptosis, or diplopia after treatment on days 14, 30, 60, 90, and 120 in either
treatment group.

The study findings suggest that Botox™ injections with the additional ID lateral canthus injection
technique at the corner of the eyes may result in a more rapid reduction in the severity of wrinkles around
the eyes compared to the conventional injection technique alone. Notably, no side effects were observed
in either treatment group.

Keyword: ID Botox® injection, Flynn validated assessment scale (FVAS), dry eye, ptosis, dipolpia
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Effect of Nine Square Aerobic Dance Exercise on Cofnition

in Mild Cognitive Impairment

Kanokwan Wattana, Siwaporn Chankrachang and Phawit Norchai
Department of Anti-aging and Regenerative Medicine, College of Integrative Medicine

Dhurakij Pundit University

Abstract

Mild cognitive impairment (MCI) is the stage between normal cognitive decline of aging and dementia.
The specific treatment for dementia is still underway so preventive care during MCl is important. Exercise is
currently the most important non pharmacologic treatment in MCl. The present study aimed to assess the
effects of moderate intensity exercise by Nine square aerobic dance can improve cognitive function,
reduction in depressed mood, decreased BMI and waist circumference. The objective is to examine the
effects of nine square aerobic dance exercise on the cognitive function of Thai elderly with MCI. The design
is Quasi-experimental research. The Participants are a total of 24 participants (20 females and 4 males) with
MCI, aged between 61-77 years (mean age 68.62 + 4.84 years). The Intervention is the Nine square aerobic
dance exercise of moderate intensity (Target Heart Rate 40-59%) continuation of 12 weeks, 5 days/week,
for 30 minutes/days or 150 minutes/week. The Measuremnt is Montreal Cognitive Assessment (MoCA), Body
Mass Index (BMI), Waist circumference, Thai Geriatric Depression Scale (TDGS).

Twelve weeks of Nine square aerobic dance with moderate intensity aerobic exercise showed a
significant improvement in cognitive function. The MoCA score before and after the experiment mean
difference of 6.58 points (95%Cl: 5.63, 7.54) was statistically significant (p-value < 0.001) and a mean change
in cognitive outcome assessment of 2.28 points (95 %Cl: 1.99, 2.53) was statistically significant (p-value <
0.001) prior to the assessment. Moderate intensity of Nine square aerobic dance exercise showed the
statistical significance improvement of cognition. Furthermore, there is reduction BMI, waist circumference

and depression.

Keyword: Mild cognitive impairment, Dementia, Moderate intensity exercise, Nine square aerobic dance

exercise
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Application of Cord Blood Platelet-Rich Plasma

on Wound Healing After Caesarean Section

Amornrat Thanachaiviwat and Pattana Teng-umnuay

Department of Anti-aging and Regenerative Medicine, College of Integrative Medicine

Dhurakij Pundit University

Abstract

Platelet-rich plasma (PRP) promotes the wound-healing process and reduces pain. Cord blood
platelet-rich plasma (CB-PRP) has been proposed to have a similar effect as PRP. It is easily collected from
the umbilical cord and reapplied on a cesarean section wound. We hypothesize that it would allow
beneficial effects in terms of wound healing and pain reduction in women undergoing cesarean section.

This study is a randomized controlled trial. A total of 60 pregnant women undergoing cesarean
section were allocated to the intervention (n=30) and control group (n=30) at Obstetrics and Gynecology
Clinic, Police General Hospital. Cord blood platelet-rich plasma was applied to the subcutaneous layer and
the surgical wound immediately following cesarean section. Wound healing efficacy was evaluated by the
REEDA scale on days 1 and 3 postoperatively and the Vancouver Scar Scale in the 8" week after the
operation. The efficacy in reducing pain was assessed by Visual Analog Scale on day 1 and day 3
postoperatively.

It was shown that the mean REEDA scale on day 1 (Mean+SD, 1.5+0.256 in the CB-PRP group,
2.5+£0.267 in the control group (P=0.009)) and the mean Vancouver Scar Scale at the 8th week (Mean£SD,
2.577+£2.003 in the CB-PRP group, 6.962+2.441 in the control group (P <0.001)) in CB-PRP group was
significantly lower than the control group, however, there was no difference in Visual Analog Scale values
between the two groups.

In conclusion, Cord blood platelet-rich plasma potentially promotes cesarean section wound

healing but does not reduce pain.

Keywords: Cord blood platelet-rich plasma, Platelet-rich plasma, Wound healing
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The efficacy and safety of linear high intensity focused ultrasound in the treatment of

enlarged pores in Thailand: A pilot study

Nel Muriel B. Lee, Rungsima Wanitphakdeedecha, Thanyaporn Leesanguankul
and Teerapat Wannawittayapa

Department of Dermatology, Faculty of Medicine, Siriraj Hospital, Mahidol University
Abstract

Background: Linear high-intensity focused ultrasound (HIFU) has not yet been well described for pore

minimization.

Objective: To evaluate the efficacy and safety of linear high intensity focus ultrasound for minimizing

enlarged pores in Thai patients

Materials and Methods: This was a prospective, single-center, evaluator-blinded, interventional study.
Thirty participants were enrolled and each underwent three treatment sessions at 2-week intervals from
September to October 2022. A linear HIFU device, Ultracel Q+ TM (Jeisys Medical, Seoul, Korea), and its
novel linear 3.0mm transducer were evaluated in this study. Measurements were taken at baseline, 2 weeks,

1 month, 2 months, 3 months and 6 months post-treatment.

Results: Mean pore volumes had a slow, steady and gradual decline from 0.1853 + 0.1448 at baseline up
t0 0.1241 + 0.1109 (p < 0.0001) in the 6 " month. In the same way, there was also a decreasing trend in
the average roughness (Ra) for pore texture. Peak values for pore minimization were observed at 2 months,
and p-values were consistently and remarkably statistically significant at all time points for both pore

parameters.

Conclusion: Linear HIFU with a linear 3.0mm transducer is safe and effective for facial pore size minimization

for up to 6 months.

Keywords: linear HIFU, high-intensity focused ultrasound, pore minimization, facialrejuvenation

184



Different types of Platelet-Rich Plasma in the Treatment of Periorbital

Wrinkles and Nasolabial Fold in Asians.

Juthapa Pongklaokam, Ya-Nin Nokdhes, Thanyaporn Leesanguankul, Surachet Sirisuthivoranunt,
Thanya Techapichetvanich, Sasima Eimpunth, Woraphong Manuskiatti and Rungsima Wanitphakdeedecha
Department of Dermatology, Faculty of Medicine SirirajHospital, Mahidol University

Abstract

Background: Platelet-rich plasma (PRP), containing multiple growth factors, has found widespread use
invarious medical fields, including rejuvenation. The platelet, white blood cell, and fibrin concentration in

PRP can lead to different types of PRP, which significantly influence treatment outcomes.

Objectives: This study aimed to assess and compare the efficacy and safety of leukocyte-rich PRP (LR-PRP)

and platelet-rich fibrin matrix (PRFM) in treating periorbital wrinkles and nasolabial folds in Asians.

Materials and Methods: A total of 50 participants were enrolled in this study, with half of them receiving
LR-PRP injections and the other half receiving PRFM injections. Each patient underwent three sessions of
PRP treatment at 4-week intervals. Outcomes were evaluated during each treatment session and at 2 weeks,
1, 2, 3, and 6 months after the last treatment. The periorbital texture was analyzed using Antera3D, while

nasolabial fold volume was assessed using Vectra H1®.

Results: The LR-PRP injection group demonstrated significant improvement in periorbital wrinkles at 4 weeks
after the first injection (p-value=0.0392) and at 1, 2, and 3 months after completing the three LR-PRP
injection sessions (p-value=0.0018, 0.0160, and &lt;0.0001, respectively). Moreover, nasolabial volume also
significantly increased after each LR-PRP injection session and at 1, 2, 3, and 6 months follow-up (p-value
< 0.0001 for all). Similarly, the PRFM injection group showed significant improvement in periorbital wrinkles
at 1, 2, and 3 months after completing the three PRFM injection sessions (p-value=0.0069, 0.0263, and
0.0006, respectively). Additionally, nasolabial volume significantly increased after each PRFM injection
session and at 1, 2, 3, and 6 months follow-up (p-value &lt;0.0001 for all). Comparing both groups, the

PRFM injection group exhibited significant improvement in nasolabial volume at the 3-month follow-up.

185



Conclusion: Both LR-PRP and PRFM injections significantly improved periorbital wrinkles and nasolabial
volume. Notably, LR-PRP demonstrated a rapid improvement in periorbital wrinkles, showing significant 5
results as soon as 4 weeks after the first injection. However, PRFM injection exhibited superior improvement

in nasolabial volume at the 3-month follow-up.

Keywords: platelet-rich plasma, platelet-rich fibrin matrix
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The study to evaluate the efficacy and safety of polynucleotide
for facial rejuvenation in Thailand

Polen Te, Rungsima Wanitphakdeedecha, Woraphong Manuskiatti, Sasima Eimpunth, Thanya
Techapichetvanich, Panyapat Buranaporn, Teerapat Wannawittayapa, Noldtawat Viriyaskultorn,
Thanyaporn Leesanguakul and Thrit Hutachoke
Department of Dermatology, Faculty of Medicine, Siriraj Hospital, Mahidol University
Abstract
Background: Aging leads to skin damage due to oxidative stress from reactive oxygen species in the
environment. Intrinsic and extrinsic factors cause biological changes, thinning the epidermis, reducing elastin
fibers, collagen, and fibroblast production, and lowering hyaluronic acid, proteoglycans, and
glycosaminoglycans. Facial rejuvenation treatments, like chemical peels, laser resurfacing, and filler
injections, address these concerns. However, hyaluronic acid fillers can cause complications. Intradermal
polynucleotide (PN) therapy emerges as a less invasive and promising option. Purified Polynucleotides (PN)
from salmon and trout sperm offer 3-D support to skin structure and stimulate tissue regeneration safely,

making it popular in skin rejuvenation worldwide.

Objective: The present study aims to investigate the efficacy and safety of PN injection for facial

rejuvenation among the Thai population.

Methods: A total of ten participants, aged 25-60 and comprising both males and females, exhibiting mild
to moderate skin laxity according to the quantitative laxity grading scale, were recruited for this investigation.
Topical anesthesia with Emla® (a eutectic mixture of lidocaine 2.5% and prilocaine 2.5%) was applied to
each subject’s face for 40 minutes. Following facial cleansing with their chosen cleansing foam, disinfection
was carried out using a 0.5% chlorhexidine solution. The high-viscosity PN (Rejuran®; Pharma Research
Products, Inc., Seongnam, Korea) was subsequently intradermally injected using a 33G sharp needle at the
level of the superficial dermis, employing a micro-pompous injection technique. The quantity delivered per
needling was 0.05ml, with a spacing of 0.5-2cm apart. Each participant received 2ml of PN for both cheeks,
undergoing three treatment sessions at one-month intervals. Six follow-up visits were scheduled, comprising
baseline, one month after the 1st, 2nd, and 3 treatments, as well as three months after the 3rd treatment

and six months after the 3rd treatment.
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Results: The mean age of the participants was 32 + 6.94, with 70% being female. Skin elasticity values
decreased from the 1st treatment until the six-month follow-up, with statistically significant data. Notably,
skin firmness parameters showed significant improvement from the first treatment until the last visit. Sebum
levels increased from baseline (39.15) to 63.29 over the six-month period, whereas hydration levels
improved from 46.91 at the 1st treatment to 50.17 at the six-month follow-up. Skin brightness, as measured
by Colorimeter, gradually decreased, while melanin and erythema measurements worsened during
treatment. Wrinkle assessment data remained relatively stable, and skin texture showed a slight
improvement. The reported pain score ranged from moderate (5.50- 6. 15/ 10), with no reports of serious

adverse effects.
Conclusion: Purified polynucleotide therapy proves to be an effective treatment for facial rejuvenation,
significantly enhancing skin firmness and hydration levels, which are vital aspects for mature skin. Moreover,

our study establishes the safety profile of injectable polynucleotide-containing products.

Keywords: Aging, Facial rejuvenation, Polynucleotides (PN)
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Efficacy and Safety of Monopolar Resistive Radiofrequency 448 kHz

for Visceral Fat Reduction

Teerapat Wannawittayapa', Rungsima Wanitphakdeedecha', Thanyaporn Leesanguankul', Panyapat
Burahapom,1 Nittaya Lektrakul” and Nuntakon Thongtang’
Department of Dermatology', Department of Radiology’, and Department of Internal Medicine’,
Faculty of Medicine, Siriraj Hospital, Mahidol University,

Abstract

Background: Obesity and the accumulation of visceral fat have been unequivocally associated with an
elevated risk of cardiovascular diseases and metabolic syndrome, posing a substantial public health burden
globally. Various methods, encompassing exercise, dietary control, medication, and surgery, are
conventionally employed for fat reduction. However, the imperative for novel, minimally invasive

interventions to effectively target visceral fat reduction and mitigate cardiovascular risk remains unmet.

Objective: This prospective study endeavors to assess the efficacy, safety, and patient satisfaction
concerning Monopolar Resistive Radiofrequency 448 kHz (INDIBA®) as an intervention for visceral fat

reduction.

Methods: A cohort of 25 healthy participants, aged 30 to 55 years, with a BMI exceeding 18.5,
wasprospectively recruited for this study. Baseline assessments encompassed measurements of
bodyweight, height, BMI, and body composition via biocimpedance analysis (TANITA PRO®). Further,
photographs of the abdomen were captured at 0, 45, and 90-degree angles on each side, and abdominal
CT scans were performed at the L4 level to ascertain baseline visceral fat volumes.

Participants received Monopolar Resistive Radiofrequency 448 kHz treatment for visceral fat
reduction. The treatment was administered using the resistive mode on the INDIBA device, commencing at
60% power and adjusted based on individual patient tolerance. Each treatment session, lasting 50 minutes,
was scheduled in a series of 10 sessions with intervals of 3 to 5 days between sessions. Adverse effects
were diligently monitored during and after the treatment period, and patient satisfaction scores were

diligently recorded using a standardized questionnaire during each follow-up visit.

Results: A total of 25 subjects, comprising 2 (8%) males and 23 (92%) females, with an average age of 31.40

+ 10.66 years, participated in the study. Preliminary analysis demonstrated a statistically significant reduction
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in visceral fat volumes from baseline (425.6 + 192.7 cm?) to 1 week after treatment (401.8 + 178.0 cm?) and
6 months after treatment (376.7 + 170.4 cm?3) with a p-value of 0.0016. Nevertheless, body weight and body
fat composition exhibited no significant difference. The total pain score for the 10 treatment sessions was
2.53 + 0.43, with patient satisfaction scores of 42.92 + 29.91%, 37.40 + 30.79%, 29.00 + 28.87%, and 27.14

+30.74% at 1 week, 1, 3, and 6 months after treatment, respectively. Minimal adverse events were reported.

Conclusion: Monopolar Resistive Radiofrequency 448 kHz demonstrates promise as an effective and well-
tolerated intervention for reducing visceral fat in healthy individuals. The observed reduction in visceral fat
may potentially contribute to a decreased risk of cardiovascular diseases. Furtheri studies with larger sample
sizes and extended follow-up periods are warranted to corroborate these findings and establish the long-

term efficacy and safety of this approach.

Keywords: Monopolar Resistive Radiofrequency, visceral fat reduction, cardiovascular risk
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Department of Dermatology, Faculty of Medicine Siriraj Hospital, Mahidol University
Abstract
Introduction: Facial beauty has been extensively studied across various disciplines, including aesthetics,
dermatology, plastic surgery, anthropology, and orthodontics. While models such as the phi mask (golden
ratio) have been proposed to define standards of facial attractiveness, there remains a lack of specific
investigation on objective measurements of attractive and balanced faces in Asian-Thai individuals,

particularly within the context of Thailand.

Objectives: This research aims to develop a model for establishing standardized measurements of attractive

and balanced faces in Asian-Thai individuals.

Materials and Methods: The study involved Thai female volunteers aged 18-60 years from Thai, Indian,
and Chinese ethnic backgrounds. Participants of other ethnicities and those with active facial skin infections
were excluded. Facial photographs were captured from five angles (90, 45, 0, -45, and -90 degrees) using
the Quantificare® imaging system. Experienced dermatologists categorized the photographs into the
balance group (attractive and beautiful faces) and the non-balance group. Utilizing the Quantificare LifeViz
App®, 3D models were generated, and facial proportions and angles were compared between the two

groups. Additionally, ethnic differences in these measurements were analyzed.

Results: A total of 112 patients (mean age: 31.58 + 6.4 years) participated, with 54 (48.2%) in the balance
group and 58 (51.8%) in the non-balance group. The ethnic background distributions were as follows: Thai
38 (33.9%), Indian 38 (33.9%), and Chinese 36 (32.1%). The Lip width/Intergonial width ratio was significantly
higher in the balance group (p-value = 0.026). Similarly, the Facial angle and Bigonal angle were significantly
lower in the balance group (p-values = 0.003 and 0.019, respectively). The upper angle of the pyramid was
significantly higher in the balance group (p-value = 0.008), while the 3D constructed volume at the Trichion
area was significantly lower in the balance group (p-value = 0.031). However, no significant differences were

observed among different ethnicities.
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Conclusions: This study proposes objective measurements for facial attractiveness, which can significantly
benefit facial reconstruction in both aesthetic and clinical contexts. Moreover, the absence of significant
ethnic differences suggests a universal perception of beauty and attractiveness among Thai-Asians. These
findings contribute to a deeper understanding of facial aesthetics and have practical implications for diverse

applications in the field.

Keywords: Facial beauty, Aesthetics, Attractive faces, Facial proportions, Facial angles
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