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ABSTRACT

Medicinal plants are an integral part of traditional medicine systems all over the
world. Nepal, rich in biodiversity and ethnic, linguistic, and cultural diversity,
possesses different traditional and folk medicinal practices for thousands of years.
These systems have been using many locally available medicinal plants as crude
drugs, which are not always properly documented. Detailed documentation and
research related to the conservation and cultivation of medicinal plants should
be carried out. Scientific studies related to chemical analysis, standardization,
evaluation of pharmacological activities, and safety should be carried out to
strengthen these systems of traditional medicine. Adequately designed clinical
studies are necessary to provide evidence for their therapeutic efficacy.
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INTRODUCTION

About 60% of the world’s population relies on traditional
medicines as primary healthcare, and the percentage is
even higher in developing countries.! About 85% of the
crude drugs used in traditional medicines are derived
from plant sources and they have been used from
ancient times to prevent and treat diseases. Medicinal
plants also serve as an essential source of modern drugs
(Figure 1).2 In addition, various medicinal plants are
also used as herbs and spices in food recipes, functional
foods and supplements, cosmetics, fragrances and food
preservatives. 34

Nepal, a small country in South Asia, covers an area of
147,181 square kilometers.> However, the climate ranges
from tropical to alpine regions due to the wide range of
altitude variations (about 60 m-8848 m). Thus, Nepal is
rich in biodiversity and is also suitable for cultivating and

knowledge, Standardization

conserving wide varieties of biological resources, including
medicinal and aromatic plants.® Nepal contains more than
7000 plant species, and among them, many species are
reported to be of known therapeutic value. In addition,
many new plant species are yet to be discovered, which
may contribute to the healthcare and biotechnology
industry..
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Figure 1: Some examples of plant derived modern drugs

AJHS Vol.1 /No.2 /Issue.2 /Aug 2021-Jan 2022 ﬁ



Strengthening Traditional Medicine Systems in Nepal

In Nepal, traditional medicine systems including
Ayurveda, Tibetan traditional medicine (Amchi) and other
folk medicines, which use medicinal plants as their main
components, are practiced since the time immemorial
.”Some examples of common plant-derived crude drugs
are represented in Figure 2. The documented evidence of
the use of medicinal herbs in Nepal’s traditional medical
system dates back to at least 500 AD.® And the history of
formulation production in Nepal goes back at least to the
era of King Pratap Malla (1641-1674 AD).° Singh Durbar
Vidya Khana was the first Ayurveda drug manufacturing
company and produced about 160 herbal formulations
.10 At present, many private companies manufacture and
sell herbal drug formulations. In addition, central and/or
affiliated colleges of Agricultural and Forestry University,
Tribhuvan University, Kathmandu University, Pokhara
University, Purbanchal University, etc. are involved in the
education and research of various aspects of medicinal
plants from taxonomy, traditional uses, phytochemistry
and evaluation of pharmacological activities. Similarly,
Nepal Academy of Science and Technology (NAST),
Gandaki Province Academy of Science and Technology
(GPAST), Department of Plant Resources (DPR) and
other governmental organizations and research oriented
private, non-governmental organizations (NGOs) are also
involved in the research of medicinal plants and their
products.

Figure 2: Some of the representative plant-derived
crude drugs commonly used in Nepal.

A fruits of Terminalia chebula Retz. (local name: “Har-
ro”), B: fruits of Terminalia bellirica (Gaertn.) Roxb.
(“Barro”), C: fruits of Phyllanthus emblica L. (“Amala”),
D: roots of Glycyrrhiza glabra L. (“Jethimadhu”), E: stem
bark of Cinnamonum sp. (“Dalchini”), F: rhizomes of
Neopicrorhiza sp. (“Kutki”), G: powder of rhizomes of
Curcuma longa L. (“Besar”), H: rhizomes of Zingiber of-
ficinale Roscoe (“Aduwa/Sutho™), I: rhizomes of Rheum
sp. (“Padamchal”).

Although not widely documented and studied by modern
scientific methods, these medicinal systems have been an
integral part of the national health care system and highly
revered by society due to their connection to the Vedic,
Buddhist, and other traditional philosophies.’** However,
many plant species used in these conventional medicine
systems have not been scientifically studied for their
chemical constituents, pharmacological activity, safety,
and quality control. The empirical investigations on these
plants are the need of time.*> Medicinal plants are one of
the most widely discussed natural resources as having the
potentialto make asignificant contributiontothe economy
of Nepal for many years. However, there has not been
much notable progress in their utilization in healthcare
(as traditional medicines) or the economy through proper
product development and commercialization research.
This article outlines a few research areas that can help
strengthen Nepal’s traditional medicine system and
overall healthcare.

DOCUMENTATION OF TRADITIONAL MEDICINE
KNOWLEDGE, PRACTICES AND MEDICINAL PLANTS

Nepal is rich not only in biodiversity but also in terms
of ethnicity, languages, and cultures. According to the
census of 2011, about 125 ethnic groups live in Nepal
and a total of 123 languages were documented .> Many
of these ethnic groups have their distinct history, culture,
languages, and medicinal practices. However, the number
of people of some ethnic groups is decreasing in recent
years and it is affecting the knowledge of language and
traditional medicinal practices. A recent study by Camara-
Leret and Bascompte®® reported that the language
extinction results in the loss of medicinal knowledge; thus
proper documentation of traditional medicine knowledge
is essential.

In Nepal, more than 700 species are reported to have
medicinal value. However, the exact number of these
medicinal plants varies among sources. There have been
various attempts on the documentation of medicinal
plants of Nepal in the form of books such as “Plants
and People of Nepal” by Manandhar (2002)%, which
documents more than 700 medicinal plants. Similarly, “A
Compendium of Medicinal Plants in Nepal” by Baral and
Kurmi (2006) covers a total of 1792 medicinal plants.'
There are many other books published on ethnobotany
and medicinal plants of Nepal in recent years.”®!>16
Hundreds of ethnobotanical surveys have also been
conducted to document the local uses of medicinal plants
by communities in Nepal in several geographical locations
in Nepal.t’"?* Common people refer to medicinal plants
by the vernacular names in their local language. In many
cases, the same plant may have different local names, or
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different plants may also have the same local name. This
often creates problems in the identification of plants if the
people do not have sufficient taxonomical information
and knowledge about local languages. Thus, an easily
accessible database about the traditional medicinal
practices of Nepal, including details about plant’s
scientific names, descriptions, local names in different
languages, is of immediate need. The digitalization of
herbaria, adding photographs of plants, and traditional
medicines preparation process will help conserve local
knowledge and support future scientific studies. Many
medicinal plants in Nepal have high market value, but
they are near extinction due to overexploitation through
improper collection practices. Thus, the governmental
organizations involved in these fields should make a
policy to conserve these medicinal plants before their
extinction. Governmental and public organizations should
be involved in research to properly cultivate these plants
in designated areas for continuous supply for future
product development and commercialization.

RESEARCH RELATED TO CHEMICAL ANALYSIS,
QUALITY CONTROL, PHARMACOLOGY, AND SAFETY

The chemical constituents and pharmacological activities
of the crude drugs used in traditional medicines depend
upon various factors such as the geographical location
of the cultivation area, climatic conditions, vegetation
phase, genetic characterizes, etc. These crude drugs
may contain whole plants, leaves, stems, flowers, fruits,
roots, rhizomes, etc., and there are always differences in
chemical constituents in different parts of the same plant.
For use as medicines for a specific therapeutic outcome,
the active chemical constituents in these crude drugs
should be properly identified. If the constituents and
quantity (doses) vary among different formulations, their
therapeutic outcome will not be the same. In most cases,
formulations used traditional medicines are composed
of several crude drugs originating from other plants; it
is not easy to have consistent quality of their chemical
constituents. Because of this reason, the therapeutic
outcomes of the traditional medicines may vary and are
often questioned. Therefore, one of the main challenges
is to identify active constitutes and standardize them.

Many pharmacopeias worldwide have defined the criteria
for such identification and quality control procedures
from crude drugs. 2>% Unfortunately, due to the lack of
our Pharmacopoeia in Nepal, we do not have any specific
criteria for the quality control of these natural medicines
available in the Nepalese market. Thus, extensive
research is one of the most essential steps in preparing
the manographs or pharmacopoeial standards for an
individual plant-based natural medication. Some basic

steps can be the preparation of thin-layer chromatography
(TLC), high-performance liquid chromatography (HPLC),
and gas chromatography (GC) profiles/fingerprints for
proper identification.?”” The next step should be to identify
and quantify active chemical constituents present in these
medicines, which requires extensive instrumental analysis
involving chromatography, mass spectrometry (MS), and
nuclear magnetic resonance spectroscopy (NMR). Due
to the lack of such instruments in Nepal, collaboration
with research institutes/universities in other countries is
essential.

Providing the scientific evidence for the therapeutic
efficacy of traditional medicines is another challenge.
Possible mechanisms of pharmacological activities of
extracts and/or isolated compounds should be explored
using the in vitro and animal models. Similarly, safety and
possible toxicities should also be studied. The study of the
molecular basis of the synergistic effect of multiple active
ingredients present in the traditional formulation also
needs a high degree of attention.® A further step in the
pharmacological study would be appropriately designed
clinical studies to provide evidence for therapeutic
efficacy. Patwardhan (2011) suggested that apart from
the randomized controlled clinical trials, various valid
alternatives should also be used for the same.* The
difference between the modern and the traditional
formulation methods should also be studied with respect
to their effect, inactivity and safety. All these research
activities will contribute to the development of evidence-
based traditional medicines.

DEVELOPMENT OF INTEGRATIVE MEDICINE APPROACH

In the past few decades, there has been significant
progressinthe education and practice of modern medicine
(sometimes referred to as western medicine) in Nepal.®
The development of various diagnostic procedures,
therapeutic agents, and health education has contributed
significantly to improving healthcare in Nepal. However,
access to modern medicineis not sufficientin rural areas of
Nepal due to various factors such as economic conditions,
lack of transportation and infrastructures and healthcare
institutions, unavailability of required medicines, etc.3!In
most Nepalese communities, the pluralistic healthcare
environment exists where people use modern medicines
and many other traditional/folk medicines for socio-
cultural and socio-religious reasons.>3! Undergraduate
and post-graduate education systems in Ayurveda have
been established in Nepal and are widely practiced, and
various governmental and private institutions provide
the Ayurveda and other traditional medicine services to
common people.” However, the pharmacovigilance of
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herbal medicines is not well-practiced, and the current
pharmacovigilance system of Nepal does not sufficiently
cover traditional medicines.?> Many people believe that
herbal medicines are natural and safe and do not exert
side effects. However, there are hundreds of reports
of toxicity of herbal medicines, including renal and
hepatic toxicities.®** Thus a proper understanding of
their chemical constituents, mechanisms of actions,
therapeutic efficacy, possible side/adverse effects and
drug interactions is necessary.

Countries like Japan and China have been practicing
integrative medicine approaches and traditional
medicines, i.e., Kampo medicines in Japan and Traditional
Chinese Medicines (TCM)in China are scientifically studied,
standardized and properly regulated.®”*! Therefore, they
are well incorporated into national healthcare systems.
For example, Kampo medicine formulations usually
contain the standard mixtures of a few to tens of crude
drugs originated from plant, animal, or mineral sources.
They are officially approved, and 148 Kampo formulations
are covered by the National Health Insurance System
of Japan, and many are also sold as over-the-counter
(OTC) medicines.***! There is no specific license system
for Kampo practitioners, and most of the physicians
who have studied modern medicine in universities also
practice Kampo medication. Katayama (2013) reported
that about 80-90% of physicians prescribe Kampo
drugs in daily practice.*” The total market of Kampo
medicines in Japan is reported to be about 2.5% of the
total pharmaceutical market.** On the other hand, The
Japanese Pharmacopoeia covers many crude drugs used
in Kampo formulations. 2%

Taking examples of Japan and China, traditional medicine
systems in Nepal should be properly documented,
standardized, and proven scientifically through properly
designed clinical studies. Furthermore, for traditional
medicines having sufficient evidence, they should be
appropriately formulated and marketed.

MULTIDISCIPLINARY COLLABORATION BETWEEN
DIFFERENT SECTORS OF SOCIETY

From documentation of traditional practices to research
and development of medicinal plants, a multidisciplinary
research approach is necessary involving various sectors.*?
Good collaboration between universities, communities,
government, and private sectors is essential (Figure 3).
Local communities have enormous knowledge about
traditional medicines, where they can contribute to
providing knowledge. On the other hand, they also serve
asthe producers (cultivators/collectors) of medicinal
plantsand consumers of final products.

v Research
v Technology
v Scientific
evidence

v Traditional knowled
v Producers
v Consumers

Community| | Academia

m
U/
Government

Industry

v Policy
v Funding
v Collaboration

v Research and
development
v Research collaboration

Figure 3: Collaboration between different sectors of

society for strengthening traditional medicines researc

The academic institutions (universities) and research
organizations have the most crucial role in documenting
traditional knowledge and its critical analysis, scientific
studies related to chemical constituents, pharmacological
activities, and safety (Figure 4). The researchers working
in these institutions can do bridging activities between
many sectors in society. They can support communities
through technology transfer, science communication,
and providing education and technical support for
medicinal plants’ cultivation, collection, and processing.
Governmental authorities, state governments, and
local municipalities can support community research
organizations through funding and formulating proper
policies. They can also help in bridging the communities
to academia or private sectors. The private sectors
(pharmaceutical and food companies) should be involved
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Figure 4: The multidisciplinary research approach for the
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commercialization of medicinal plant-based products
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in researching and developing medicinal plant-based
formulations, their quality control, and pharmacological
evaluations. Private companies can buy medicinal plants
from local communities and sell them as finished products
through proper and sustainable commercialization
practices. Establishing Medicinal Plant Gardens and
Museums of Traditional Medicines in collaboration
with different organizations can help research and
educate traditional medicines and medicinal plants for
researchers/students. These Gardens and Museums
will also be a good resource for educating common
people about the importance of conserving traditional
knowledge and biodiversity. Photograph of the Museum
of Traditional Medicines at the School of Health and
Allied Sciences, Pokhara University, Pokhara, Nepal, are
provided in Figure 5.

Figure S: Photograph of Museum of Traditional Medicines
at School of Health and Allied Sciences, Pokhara University,

Pokhara, Nepal

CONCLUSION AND FUTURE PROSPECTS

Nepal is rich in biodiversity and traditional medical
knowledge; however, the proper documentation of
such resources and scientific studies are insufficient.
Multidisciplinary research is essential in strengthening
the traditional medicine system in Nepal, involving
collaboration between various sectors such as community,
academia, government, and private companies. Research
on quality control, pharmacological activity and safety,
and clinical studies to evaluate therapeutic efficacy are
essential to establish evidence-based traditional medicine
systems.
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