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Preface

Folk medicine is the mixture of traditional healing practices and beliefs that
involve herbal medicine, spirituality and manual therapies or exercises in order to
diagnose treat or prevent an ailment or illness (WHO, 2008). According to World
Health Organization (WHO, 2008), it is mostly practiced by indigenous or native
populations and as much as 80% of the population in certain countries within Asia
and Africa rely on it for primary care. Folk medicine takes different forms in different
regions, and the documentation and preservation of traditional medical practices and
knowledge is utmost essential for safeguarding intangible heritage and recognizing
and promoting cultural diversity. Traditional medicine or folk medicine is a system of
medicine developed over generations, thousands of years ago within various
civilizations, societies, communities, tribes, clans’ spreading to all the nooks and
corners of India before the era of Modern medicine came in its present shape. The
practice of ritualistic healing and folk remedies has been an integral part of different
ethnic communities in the India. North East India comprises of the states of
Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim and
Tripura located between 21°34 'N to 29°50 'N latitude and 87°32 'E to 97°52 'E
longitudes occupies an area of about 2,62,060 sg. km. About 8% of the country’s total
geographical area is represented by the N.E. region.

North East India represents the transitional zone between the Indian, Indo-
Myanmar and Indo-Chinese biogeographic regions. The area is highly rich in
vegetation with different type of forest vegetation. This very rich floral and faunal
diversity has led it to be designated as one of the biodiversity hotspots of the world.
The region is very rich in different ethnic groups and culture. Out of 450 tribal
communities in India, the region alone provides the dwelling place of about 200
ethnic communities. Most of the ethnic peoples have their own traditional medicine
and healing practices. Due to rich biodiversity and cultural diversity, the region
attracts the attention of ethnobotanists, ethnozoologist, etc. and the region becomes a
centre of frontier areas of research in folk medicine. Consistent R & D activities on
plant and Animal wealth and their traditional utilization pattern of this region have
added abundant return to the basic knowledge in several aspects of ethnobotany and
folk medicine. Research in this field has diversified during the last few decades and
many potential areas have emerged. This has opened up new horizons in
understanding the nature and uses of plant and animal resources. It does hold great
significance and explore innovative strategies for resources conservation and
preservation of traditional knowledge.

During the last two decades humber of active researchers in different field of
ethno- biology pertaining to North-eastern India have been working and quite a good
number of their publications have appeared in different reputed journals. The present
volume is the outcome of an endeavour to highlight the works of such upcoming
workers engaged in botanical, ethnobotanical, ethnozoological research in this region.
The volume has 19 research articles focussing on different field’s viz. ethnobotany,
ethnozoology, Ayurveda, and Photochemistry. It is hope that this volume has



comprehensively highlight the ethno-biological Research and Development of this
region.

We gratefully acknowledge to all contributors for sharing their views for our
endeavours. We also express our sincere thanks to the Ministry of AYUSH,
Government of India for their constant support.

Editors
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Chapter 1

Folk Medicine:
A Potential Alternative Healthcare System

Kenjum Bagra*, Amal Bawri, Imlikumba and Robindra Teron
North Eastern Institute of Folk Medicine
(An Autonomous Institute under Ministry of AYUSH, Govt. of India),
Pasighat-791102, East Siang, Arunachal Pradesh, India
*Corresponding author: kenjum.bagra@gov.in

Abstract

Folk Medicine has originated from primitive man’s reactions to natural events. The
magical and witchcraft practices played an important role in Folk Medicine. The
society, where witchcraft and religious beliefs are of great importance, disease and
health are explained by external factors. The efforts of the people to find solutions of
the illness or diseases resulted in setting up the basis of folk medicine. In a traditional
societies opinion on disease and health were born as a part of folk culture. Hence,
practices related to such issue are the domination of anthropological, ethnological and
sociological factors. Therefore, the original of all forms of healthcare system is rooted
to folk medicine. The folk medicine still dominated major parts of healthcare system
all over the world.

Keywords: Traditional Medicine, Indian System of Medicine, Status.
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Introduction

The Folk Medicine or folk healing practice is an established vital and
important part of healthcare systems all over the world. It has been the lifeline in
healthcare delivery system before the introduction of the modern medicines. In the
present context also this healthcare delivery system is popularly running parallel with
the modern system.

Folk medicine refers to health practices, methods, knowledge and beliefs
incorporating natural resource based medicines, spiritual therapies, manual techniques
and exercises, applied singularly as well as in combination to treat, diagnose and
prevent illnesses or maintain well-being (WHO, 2002a). This system of health
practices originated long before the civilization of human society. In due course of
time, it closely associated with the human culture and social system. The human use
of plants as medicines may be traced back at least 60,000 years as per fossil records,
(Fabricant & Farnsworth, 2001; Shi et. al., 2010). The use of natural products as
medicines have presented a great challenge to society of earlier days. There had been
higher probability of consuming poisonous plants, on seeking food, that might result
to vomiting, diarrhea, coma, or other toxic reactions or even death. However, this way
reasoned for development of knowledge about edible items and natural medicines
(Gao et.al., 2007).

Folk healing system is being practiced through a person termed as
“Traditional Healer”. A Traditional Healer is someone who is recognized by the
community wherein he lives and is competent to provide health care by using plant,
animal and mineral substances and certain other methods based on the social, cultural
and religious backgrounds. In addition, the healer has the prevailing knowledge,
attitudes and beliefs regarding physical, mental and social well-being and the
interconnection of disease and disability in the community. Traditional healers used
diverse medicinal combination from natural resources. They have vast knowledge and
experience on the use of bio resources for healing and nutritional purposes.

The northeastern part of India is dominated by tribes with unique culture and
identity. This part of the country is a place with lesser connectivity with the mainland
India until 90s. Therefore, in many places of this region there is still lack of modern
healthcare facilities. Hence, the people in the region are largely depending on the
Traditional Healthcare System.
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Folk Medicine in Global context

Folk medicine is the oldest form of health care in the world and it is used in
the prevention, and treatment of physical as well as mental illnesses. It is also
variously known as complementary and alternative, or ethnic medicine, and it still
plays a key role in many countries today (Abdullahi, 2011). Traditional medicines
have been used in many countries throughout the world over many centuries.
According to the World Health Organization (WHO), 65 % to 80% of the world’s
healthcare practice involves the use of traditional medicine (WHO, 2019). Traditional
medicine is widely used in the prevention, diagnosis, and treatment of an extensive
range of ailments. There are many advocates that have playing a significance role in
the wide acceptability and increasing appeal of traditional and folk medicine
throughout the world, particularly in recent two decades. In some regions, traditional
medicine is more accessible. World Bank and WHO reported that, one-third of the
world’s population and over half of the populations of the neediest parts of Asia and
Africa do not have consistent access to essential drugs. However, the most reported
reasons for using traditional and medicine are that it is more reasonable, within the
range to the patient’s ideology than allopathic medicine.

Traditional medicine has also been reported to be used in the treatment of
life-threatening illnesses like Malaria and AIDS. In Ghana, Mali, Nigeria and Zambia,
herbal medicines are the first line treatment for more than 60% of children with high
fever. Studies in Africa and North America have revealed that up to 75% of
individuals living with HIV/AIDS use Folk medicine alone or in combination with
other medicines for various symptoms (WHO, 2019).

Today, traditional medicine has become an indispensable part of our health
management. It has been well known that traditional medicine covers a wide array of
therapies and practices which vary from culture to culture and country to country.
According to WHO, in China, folk medicine accounts for around 40% of all health
care delivered (WHO, 2019). In Chile 71% and Colombia 40% populace, have used
folk medicine. In India, 65% of the population in rural areas uses Ayurveda and
medicinal plants meet their primary health care requirement. In developed it becomes
more popular. The percentage of the population that has used folk medicines at least
once is Australia 48%, Belgium 31%, Canada 70%, France 49% and 42% in the
United States of America (WHO, 2002b; WHO, 2013).

Supported by several World Health Associations and Executive Board
resolutions, WHO has developed and issued a series of technical guidelines for the
assessment of herbal medicines, evaluating the safety and efficacy of herbal
medicines, and for clinical acupuncture research. In 1997, WHO developed draft
guidelines for “methodology on research and evaluation of traditional medicine” that

3
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was finally approved in April, 2000 with target to promote the proper development,
registration, and use of traditional medicines and to blend the use of certain terms in
traditional medicine. In 2006, WHO established a global network called the
International Regulatory Cooperation for Herbal Medicines (IRCH) to allow
communication and exchange between worldwide regulatory authorities responsible
for the regulation of herbal medicines. WHO follows a comprehensive approach on
traditional systems and considers various traditional system like traditional Chinese
medicine, Indian Ayurveda and Unani medicine as well as the various other forms of
traditional healing systems globally identical in the group of complementary and
alternative medicine. However, the development of health care into an integrated,
inclusive, or tolerant system in any country depends on the extent to which the
traditional healing can be officially recognized as a component of health care rather
than an alternative one.

Folk Medicine in India

India is a big country and is a land of different group of people having their
own religion, faith and beliefs, culture, language, and dialects. This uniqueness has
resulted in developing diverse medicinal systems in this region. Several medicinal
systems were also introduced in India from outside world due to territorial invasions.
This helped in enriching Indian traditional healthcare system. From ancient time,
Indian society remain depended on traditional medicinal systems practiced here
(Pandey et al., 2013). The introduction of allopathic drug during British rule and
disregarding Indian traditional medicine by Britishers can be accounted responsible
for significant destruction of Indian traditional medicine. Significant scientific
development in allopathic medicine and modern healthcare facilities had also resisted
the growth of traditional medicine. About 70% rural populations of India are
dependable in traditional medicine for primary healthcare (Mafuva & Marima-
Matarira, 2014). The knowledge of therapeutic, toxicological effect of plants, and
other substances are dated back to the prehistoric periods when people have migrated
into the Indian subcontinent. Several evidences indicated that, in Indian subcontinent
medical intervention like dentistry and trepanation were exercised as early as 7000
BC (Sen & Chakraborty, 2017). Current records of archaeo-botanical excavations
pointed towards the evidence of medicinal plants uses in the Middle Gangetic region
since the 2nd millennium BC. These practices are still found in Ayurvedic folk
medicine (NCBS, 2015).

Even before the codification of medical knowledge into the canonical texts
of Ayurveda, there were abundant sources on its knowhow in the subcontinent.
Healings are practiced by people from all levels of society that live and work
intimately with their environment. They vary from home remedies connected with

nutrition and treatment of minor illnesses, to sophisticated procedures like midwifery,
4
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bone setting and treatment of snake bites and mental disorders. There were also
specialists in bloodletting, physical medical practices and others with good
knowledge of medicinal plants. All these field of folk practices have their specific
folklore that preserved and helps in transmitting the knowledge. There were many
healing practices that were considered to be consecrated and were linked with many
forms of rituals that helped safeguard them. It is interesting to note that in folk
traditions there is considerable overlap between healing plants and sacred plants, and
certain healing plants were venerated (Singh & Lahiri, 2010). In many regions of
India, the practices of folk medicine still dominate the healthcare practices.

Discussion

Folk medicine is different in comparison to advanced medicine. It had lived
with the people as a part of their culture and traditions, and still persists it its original
forms. In traditional societies, any information about a disease is shared to others
orally. This information is passed through generation after generation. People acquire
knowledge on popular medicine in the same way, and they learn other cultural
components too. Folk medicine that exists today is the results of trials and errors of
ethnic groups which inherited from generation to generation orally. The reason for
folk or traditional medicine's acceptability can be explained by the fact that beliefs
change very slowly. In many countries, especially in conservative communities,
existence of large forms of folk medicine practices can still be seen.

The use of traditional medicines has extended globally and has gained
attention in the last few years. These practices have not only continued to be used for
primary healthcare in developing countries, but have also been used in nations where
conventional medicines are predominant in the healthcare system. With this
incredible expansion in the use of traditional medicines worldwide, its safety and
efficacy as well as quality control medicines and procedure-based therapies have
become important concerns. For the reason, the World Health Organization has
increasingly involved in developing international standards and technical guidelines
for these types of medicines. They are also working for increasing communication
and cooperation between various nations. The challenge now is to ensure that folk
medicines are used properly. It is also to determine the way for research and the
evaluation of folk medicines that is to be carried out.

Today, these medicines still exist an essential part of healthcare in many
countries. More than 100 nations have guidelines for herbal medicines. But their
practices vary greatly from region to region, as they are influenced by various factors
such as culture, history, philosophy, etc. However, while it is often necessary to adapt
regulation for good propagation of this august practices and preservation of traditional
medicine system at individual country wise, several themes and issues are common,
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such as the importance of practitioner training, the issues linked with safety, the
demand of research into both products and practices for development, and the status
of labeling.

Despite a few efforts from the non-governmental organization and regional
interest groups in various parts of the world, the traditional healers are sidelined in the
policy framework and left to the regional discretion of integration. These knowledge
systems are considered to be the fragments form of knowledge prior to the present
scientific era and overlooked by the researchers, medical professions and
policymakers. Only in recent time there has been a resurgence of scientific interest in
traditional healing. Given their importance, national and international organizations
like, WHO and WIPO have advocated their preservation and development. In 1998,
health ministers of commonwealth countries established a working group on
‘Traditional and Complementary Health Systems’ to guide legislators towards
integrating traditional and complementary medicines into mainstream of national
health care for reform health sector. In 2020 WHO announced for setting up of a
Global Centre for Traditional Medicine in India. This is being witness as India
moving towards achieving the Centre for global wellness.
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Abstract

Antidiabetic plants have been reported in the literature from different ethnic groups in
North Eastern Region of India. Preserving and upgrading aboriginal traditional
knowledge is a priority. The data is scattered all over literature and more data is
needed to be updated every time a new data is discovered. The Ethnomedicinal
Database of Antidiabetic Plants of Northeast India (EDADPNI) is an online database
of 284 anti-diabetic plants from North Eastern Region. The database will help to
identify the variety of antidiabetic plants available in the North Eastern Region in one
place by state, ethnic group, usage etc. It will help to compare and choose plants for
the discovery of new therapeutic formulas and can be used as a reference. Our
database mentions the highest number of antidiabetic plants from North Eastern
Region. The database is available at https://omicsbase.com/DADPNEI/.
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Introduction

World Health Organization (WHO) in 2016 GLOBAL REPORT ON
DIABETES mentioned that “globally, an estimated 422 million adults were living
with diabetes in 2014, compared to 108 million in 1980. This reflects an increase in
associated risk factors such as being overweight or obese. Diabetes caused 1.5 million
deaths in 2012. Higher-than-optimal blood glucose caused an additional 2.2 million
deaths, by increasing the risks of cardiovascular and other diseases. Forty-three
percent of these 3.7 million deaths occur before the age of 70 years. The percentage
of deaths attributable to high blood glucose or diabetes that occurs prior to age 70 is
higher in low- and middle-income countries than in high-income countries. Because
sophisticated laboratory tests are usually required to distinguish between type 1
diabetes (which requires insulin injections for survival) and type 2 diabetes (where the
body cannot properly use the insulin it produces), separate global estimates of
diabetes prevalence for type 1 and type 2 do not exist. The majority of people with
diabetes are affected by type 2 diabetes. This used to occur nearly entirely among
adults but now occurs in children too” (WHO, 2020).

The American Diabetes Association recommends that diabetes testing starts
at age 45 years for all adults who are overweight (body mass index [BMI] > 25
kg/m2) and have any of the following additional risks factors: physical inactivity,
hypertension, or history of cardiovascular disease, low levels of high-density
lipoprotein cholesterol, and high triglycerides, first-degree relative with diabetes,
history of previous elevated blood glucose level or HbAlc measurement, women with
polycystic ovarian syndrome, history of gestational diabetes, or giving birth to a baby
weighing more than 4.082 kg (9 Ib), member of an ethnic or minority racial group
(Tuso, 2014). Currently, the majority of strategies approved by the FDA for
autoimmune diseases have focused on non-antigen-specific immune suppression.
Although this was found to be partially effective in inhibiting autoreactivity, these
compounds have numerous side effects and long-term treatment remains challenging.
Diabetes drugs include:
Sulfonylureas - glimepiride, glipizide, glyburide.
Biguanides - metformin.
Thiazolidinediones (Tzd) - pioglitazone, Actos generic.
Alpha-glucosidase inhibitors - Acarbose.
Meglitinides - nateglinide.
Combination of sulfonylureas plus metformin - known by generic names of the two
drugs.
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The limitation of currently available oral antidiabetic agents either in terms
of efficacy/safety coupled with the emergence of the disease into global epidemic
have encouraged alternative therapy that can manage diabetes more efficiently and
safely (Tripathi et. al., 2011). Long term use of any drugs is also leads to severe
complications. Prediabetes is now recognized as a reversible condition that increases
an individual’s risk for development of diabetes (Arkin et. al., 2014).

Diabetes in the world

The number of people living with diabetes and pre-diabetes has increased
worldwide. About 5% of the global population is affected by diabetes (Chakraborty &
Rajagopalan, 2002) and management of diabetes with no side-effect is still a
challenge (Kameswararao et al., 2003). The number of people with diabetes rose from
108 million in 1980 to 422 million in 2014 (WHO, 2020). Between 2000 and 2016,
there was a 5% increase in premature mortality from diabetes. Almost half of all
deaths attributable to high blood glucose occur before the age of 70 years (WHO,
2020). WHO estimates that diabetes was the seventh leading cause of death in 2016
(WHO, 2020).

According to the IDF Diabetes Atlas Ninth edition 2019 Diabetes caused 4.2
million deaths and 374 million people are at increased risk of developing type 2
diabetes. In 2019, Approximately 463 million adults (20-79 years) were living with
diabetes; by 2045 this will rise to 700 million. The proportion of people with type 2
diabetes is increasing in most countries. 79% of adults with diabetes were living in
middle- and low- income countries. 1 in 5 of the people who are above 65 years old
has diabetes. 1 in 2 (232 million) people with diabetes were undiagnosed. Diabetes
caused at least USD 760 billion dollars in health expenditure in 2019 — 10% of total
spending on adults. More than 1.1 million children and adolescents are living with
type 1 diabetes. More than 20 million live births (1 in 6 live births) are affected by
diabetes during pregnancy.

Table 2.1. Estimates of diabetes across the globe.

At a glance 2019
Total world population 7.7 billion
Adult population (20-79 years) 5.0 billion

Diabetes (20-79 years)
Global Prevalence 9.30%
Number of people with diabetes 463.0 million

Number of deaths due to diabetes 4.2 million
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Total health expenditures for diabetes’ |

USD 760.3 billion

Hyperglycaemia in pregnancy (20-49 years)

Proportion of live births affected 15.80%

Number of live births affected 20.4 million
Impaired glucose tolerance (20-79 years)

Global prevalence 7.50%

Number of people with impaired 373.9 million
glucose tolerance
Type 1 diabetes (0-19 years)
Number of children and adolescents
with type 1 diabetes 1,110,100
Number of newly;(;:rgnosed cases each 128,900

iHealth expenditures for people with diabetes are assumed to be on average two-fold
higher than people without diabetes.
*Data is from IDF Diabetes Atlas, 9th edition, 2019.

Table 2.2. Number of adults (20-79 years) with diabetes as per World Bank
income classification in 2019.

World Bank income
classification

Prevalence of diabetes (%0)

Number of people
with diabetes
(millions)

High-income countries

10.4 (8.6-13.3)

95.2 (78.7-120.9)

Middle-income countries

9.5 (7.6-12.3)

353.3(280.1-455.3)

Low-income countries

4.0 (2.8-6.7)

14.5 (10.0-24.3)

i95% confidence intervals are reported in brackets.
“Data isfrom IDF Diabetes Atlas, 9th edition, 2019.

Table 2.3. Number of men and women (20-79 years) with diabetes in 2019.

Number of people with
diabetes (millions)

Prevalence (%o)

Men | 240.1

9.6

Womeg 222.9

9

*Data isfrom IDF Diabetes Atlas, 9th edition, 2019.

11



Recent Advances in Folk Medicine Research in North East India

Table 2.4. Top 10 countries or territories for number of adults (20-79 years) with

diabetes in 2019.

Country or territory Number of people with diabetes (millions)
China 116.4 (108.6-145.7)!
India 77.0 (62.4-96.4)
United States of America 31.0 (26.7-35.8)
Pakistan 19.4 (7.9-30.4)
Brazil 16.8 (15.0-18.7)
Mexico 12.8 (7.2-15.4)
Indonesia 10.7 (9.2-11.5)
Germany 9.5 (7.8-10.6)

Egypt 8.9 (4.8-10.1)
Bangladesh 8.4 (7.0-10.7)

195% confidence intervals are reported in brackets.
“Data isfrom IDF Diabetes Atlas, 9th edition, 2019.

Diabetes in India

"Nearly one million people in India die annually due to diabetes. It is
projected that India will become the home to 109 million diabetic patients by 2035
(Indiatimes, 2017)". 1 in 6 adults with diabetes in the world come from India (IDF
DIABETES ATLAS 9th edition 2019). India is one of the epicentres of the global
diabetes mellitus pandemic. Increased susceptibility for Indian individuals, along with
rapid socioeconomic development and demographic changes has led to the explosive
increase in the prevalence of diabetes mellitus in India over the past four decades
(Unnikrishnan et al., 2016). Type 2 diabetes mellitus in Asian Indian people is
characterized by a young age of onset and occurrence at low levels of BMI
(Unnikrishnan et al., 2016). Available data also suggest that the susceptibility of
Asian Indian people to the complications of diabetes mellitus differs from that of
white populations (Unnikrishnan et al., 2016). Management of this disease in India
faces multiple challenges, such as paramedical staff, low levels of awareness and
paucity of trained medical, and unaffordability of medications and services
(Unnikrishnan et al., 2016). In a developing nation like India, the majority of diabetes
patients also experience a substantial cost burden from out-of-pocket (OOP). Also,
the dearth of insurance policies and schemes escalate the cost of diabetes care
(Kumpatla et al., 2013). Many traditional medicines in use are derived from medicinal
plants, minerals and organic matter (Grover et al., 2002). A number of medicinal
plants, traditionally used for over 1000 years named rasayana are present in herbal

12
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preparations of Indian traditional health care systems (Scartezzini&Speroni, 2000). In
Indian systems of medicine most practitioners formulate and dispense their own
recipes (Scartezzini&Speroni, 2000). The WHO (World Health Organization) has
listed 21,000 plants, around the world which are used for medicinal purposes
(Scartezzini&Speroni, 2000). Among these 2500 species are in India, out of which
150 species are used commercially on a fairly large scale (Scartezzini&Speroni,
2000). India is the largest producer of medicinal herbs and is called as botanical
garden of the world (Seth & Sharma, 2004). Many important aspects of diabetes in
India remain uninvestigated (Unnikrishnan and Mohan, 2020).

Diabetes in Northeastern India and healthcare practices of the people

The Indian Council of Medical Research—INdiaDIABetes study (ICMR-
INDIAB) study is the largest nationally representative study of diabetes in India
(Anjana et al., 2017). The aim of the ICMR-INDIAB study is to establish the national
and state-specific prevalence of diabetes and prediabetes in India (Anjana et al.,
2011). The Northeastern phase (Phase I11) sampling for which was done between Jan
5, 2012, and July 3, 2015 included six states and found prevalence of diabetes in the
following order- Tripura (9.4 %), Mizoram (5.8 %), Assam (5.5 %), Arunachal
Pradesh (5.1 %), Manipur (5.1 %) and Meghalaya (4.5 %) (Anjana et al., 2017). Such
data will offer not only a more comprehensive understanding of disease burden, but
also provide opportunities to explore state-level and individual level variation in
diabetes and prediabetes (Anjana et al., 2017).

Table 2.5. Prevalence of diabetes (%) in urban and rural areas from ICMR-INDIAB
study in Northeastern phase.

Urban areas Rural areas
Prevalence ] . . .
of diabetes Low sou_o— High satio- Low som_o— High soc!o—
o economic . economic economic
(%) economic status
status status status
Tripura* 15-0 7-7 51 8-4
Manipur* 13-7 124 3-0 4-6
A hal
radeciie 8.7 16-2 2.7 5.6
Assam* 8-1 7-4 1.9 5.3
Mizoram* 5-6 8-3 1-3 4.5
Meghalaya* 4.4 9.2 11 4.3
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India has a renowned custom of using traditional medicines and is well
known for some highly established ethnomedicinal systems, namely, Ayurveda, yoga
and naturopathy, Unani, Siddha, and homeopathy (AYUSH) which have been an
indispensable part of Indian healing cultures (Bordoloi et. al., 2020). The North-east
region of India comprises eight sister states, namely, Assam, Meghalaya, Mizoram,
Nagaland, Sikkim, Arunachal Pradesh, Manipur, and Tripura, which are considered as
the treasure house of many medicinal plants with tremendous potential in the
industrial sector (Bordoloi et. al., 2020). Around 40% of the total geographical area of
the North-east region is inhabited by evergreen forest which harbors diverse and very
rich natural resources including various endemic species of flora and fauna (Bordoloi
et. al., 2020). Moreover, the Indo-Burma hotspot region falls in the North-east region,
which is ranked 2nd among the total 25 biodiversity hotspots identified worldwide
(Bordoloi et. al., 2020). North-east states of India are inhabited by more than 180
major ethnic tribal communities such as Garo, Dafla, Abor, Khasi, Mishi, Naga, Kuki,
Rabha, Apatani, etc., and each tribal group is known by their own languages, rituals,
cultures, ensembles, and housing patterns (Mondal et al. 2013). The North-east people
of different ethnic groups utilize a variety of folk medicines as a remedy for several
ailments (Bordoloi et. al., 2020). These ethnic communities have been practicing the
traditional healing system since time immemorial (Bordoloi et. al., 2020). Here we
attempt to present the existing information regarding the medicinal plants of North-
east Indian states which have been in use as the source of herbal medicines for the
management of diabetes and its associated complications since ages (Bordoloi et. al.,
2020).

Materials and Method

Study Area:
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Fig. 2.1. Map of Northeast India showing the study area. (Image source: Wikipedia)
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Northeast India (officially North  Eastern Region, NER) is the
easternmost region of India representing both a geographic and political
administrative division of the country. It comprises eight states — Arunachal Pradesh,
Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim and Tripura (Fig. 2.1). The
Table 2.6 presented below shows the ethnic population and richness of plant
resources of the region.

Table 2.6. Ethnic population and richness of plant resources in the Northeast Indian
States.

State Total Area (Sq. **Tribal *Forest Cover
Km.) population (%) (%)
Assam 78,438 12.45 35.83
Arunachal 83,743 68.79 79.96
Pradesh
Manipur 22,327 40.88 77.69
Meghalaya 22,429 86.15 76.76
Mizoram 21,081 94.43 86.27
Nagaland 16,579 86.48 75.33
Sikkim 7,096 33.8 47.13
Tripura 10,486 31.76 73.68
262,179 455 553

**Tribal population (%) as per Census India 2011.
*The forest cover (% in square kilometers) in 2017 in India by state and union
territory as published by the Forest Survey of India.

We searched Pubmed and Google to collect the relevant literature manually
and identified the ethnomedicinal antidiabetic plants in practice by various ethnic
groups in Northeast India. Used search terms in a combination are i) Anti-diabetic
plants + Northeast India, ii) Antidiabetic plants + Northeast India, iii) Antidiabetic
plants + Northeast India + “&&” and iv) Anti-diabetic plants + Northeast India +
“&&”. Here “&&” means either Assam or Arunachal Pradesh or Manipur or
Meghalaya or Mizoram or Nagaland or Sikkim or Tripura. A detailed literature search
was carried out to validate the scientific names of the antidiabetic plants (Kumar et
al., 2019). All updated botanical name of plants were cross-checked from the Plant
List, a working list of all plant species. Based upon the literature survey, selected
antidiabetic activity-based data and plant names have been included in EDADPNI for
the scientific validation of traditional knowledge.

To develop EDADPNEI web search engine - PHP Version 7.2.34 and
MySQL database has been used. EDADPNI web interface allows users to search,
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cross-check or compare antidiabetic plants from the NER region by "Botanical
name", “Family", "Genus", "Found in NER State(s)", "Local name",
"Tribes/community using the plant", "Plant Part(s) used", "Mode of use/Preparation",
"Life form / Habit", "Reference(s)", "Plant Image(s)", “The Plant List - Page Link",
plants “Wikipedia” Page Link. The simple EDADPNEI web search options appear on
the left-hand side and users can put text and or select more than one of these features
through the checkbox, and get results on the right-hand side after clicking the search
button.

Results
EDADPNEI INTERFACE

EDADPNEI Web Search Interface (Fig. 2.2 & 2.3) has following pages

(1) Home: The EDADPNEI Web Search Interface appears in the Home page. The
select and search feature is described below.

(2) About: About Page introduces you about EDADPNEL.

(3) Data Statistics: Various types of graphs are there about EDADPNEI plants,
location and usage.

(4) Acknowledgment: This page acknowledges the resources used in EDADPNEI.

(5) Help: This page guides you about how to use EDADPNEI.

(6) Contact page is given for easy communication, information exchange about new
discoveries.

16



Recent Advances in Folk Medicine Research in North East India
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Fig. 2.2. EDADPNEI Web Search Interface.
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Discussion and Conclusion
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Fig. 2.3. EDADPNI web interface (Details).

EDADPNI web interface (Fig.2.3.) allows users to check or compare
antidiabetic plants from NER by "Botanical name", "Family”, "Genus", "Found in
NER State(s)", "Local name", "Tribes/community using the plant”, "Plant Part(s)
used", "Mode of use/Preparation”, "Life form / Habit", "Reference(s)", "Plant
Image(s)", “The Plant List - Page Link", plants “Wikipedia” Page Link. A. Users can
use checkbox or text search tool in left hand side (LHS) to search. B. For example we
want to check all the plants in Tripura, so we selected Tripura in check box and
clicked search button in A. Here B is the output of our search (only two plants are
shown here). (C) On Clicking read more we will find more details about the plant as
shown in C.
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A total of 284 plants belonging to 113 genera and 87 families used in
traditional medicine for diabetes management in NER were identified. Different plant
parts such as the leaf, root, bark and fruit and in some cases whole plant were used for
making the herbal preparations (Bora et. al., 2005). All crude preparations were made
using water as the medium (Bora et. al., 2005). The preparations were orally
administered either as a plant crude extract, juice and decoction or leaf infusion (Bora
et. al., 2005).

We found that ethnic groups are not well aware of all ethnomedicinal plants
found in Northeast India related to diabetes. So, another important and relevant issue
in ethnobotany is to study the transmission of cultural information (Santoro et al.,
2018), and for this Database of Antidiabetic Plants of Northeast India (EDADPNI) is
helpful to encourage the transmission of cultural information for effective disease
management. Local practitioners and scientists can use the data as a starting point.
The knowledge of important ethnomedicinal plants in one platform like EDADPNI
can help in the selection of plants for culture as a source of income.

Limitation of EDADPNI: Antidiabetic activities of these plants are well
established from all the aspect of therapeutic intervention; however, the molecular
modulation remains unknown (Afolayan&Kibiti, 2015). It is envisaged that the use of
herbal therapy will encourage good health and improve the status of diabetic patients
(Afolayan&Kibiti, 2015). We are working to elaborate the database by incorporating
all available data on antidiabetic disease targets of phytochemicals and phytopeptides
of the geographic location from the selected medicinal plants to enhance the usability
of the web interface for both everyday ethnomedicinal practitioners and scientists for
targeted research on these plants. Regardless of having good awareness regarding
diabetes mellitus in general, the information level on risk factors was not satisfactory
and needs further improvement (Debbarma et al., 2019). Therefore, a special drive
has to be given for imparting knowledge to the community people regarding risk
factors as this could prevent further occurrence or progression of diabetes (Debbarma
et al., 2019). So, EDADPNI fits into the future expectations. And additional Search
and retrieval features will enhance the utility of the web interface.

19



Recent Advances in Folk Medicine Research in North East India

References

Afolayan, A. J. & Kibiti, C. M. 2015. Herbal therapy: A review of emerging
pharmacological tools in the management of diabetes mellitus in Africa.
Pharmacognosy Magazine, 11(2): S258-S274.

Anjana, R.M., Deepa, M., Pradeepa, R., Mahanta, J., Narain, K., Das, H.K., Adhikari,
P., Rao, P.V., Saboo, B., Kumar, A., Bhansali, A. John, M., Luaia, R.,
Reang, T., Ningombam, S., Jampa, L., Budnah, R.O., Elangovan, N.,
Subashini, R., Venkatesan, U., Unnikrishnan, R., Das, A.K., Madhu, S.V.,
Ali, M.K., Pandey, A., Pandey, A., Dhaliwal, R.S., Kaur, T., Swaminathan,
S. & Mohan, V. 2017. Prevalence of diabetes and prediabetes in 15 states of
India: results from the ICMR-INDIAB population-based cross-sectional
study. The Lancet Diabetes & Endocrinology, 5(8): 585-96.

Anjana, R.M., Pradeepa, R., Deepa, M., Datta, M., Sudha, V., Unnikrishnan, R., Nath,
L.M., Das, AK., Madhu, V., Rao, P.V. & Shukla, D.K. 2011. The Indian
Council of Medical Research-India Diabetes(ICMR-INDIAB) Study:
Methodological Details. Journal of Diabetes Science and Technology, 5(4):
906-914.

Arkin, M. R, Tang, Y. & Wells, J. A. 2014. Small-Molecule Inhibitors of Protein-
Protein Interactions: Progressing toward the Reality. Chemistry & Biology,
21(9): 1102-1114.

Bordoloi, J., Dihingia, A., Kalita, J. & Manna, P. 2020. Ethnomedicinal Plants of
North-East India as a Potential Target for Drug Discovery Against Type 2
Diabetes Mellitus. In: Patra J., Shukla A. & Das G. (eds.) Advances in
Pharmaceutical Biotechnology, pp. 39-54. Singapore: Springer. https: //
doi.org/10.1007/978-981-15-2195-9 4

Bora, U., Sahu, A., Saikia, A. P., Ryakala, V. K.& Goswami, P. 2007. Medicinal
plants used by  the people of Northeast India for curing malaria.
Phytotherapy Research, 21(8): 800-804.

Chakrabarti, R. & Rajagopalan, R. 2002. Diabetes and insulin resistance associated
disorders: disease and the therapy. Current science, 83(12): 1533-1538.

Daliri, E. B. M., Oh, D. H., & Lee, B. H.2017. Bioactive peptides. Foods, 6(5):
32.d0i:10.3390/foods6050032

Debbarma, S.K., Roy, S. &Reang, T. 2019. Knowledge of type 2 diabetes mellitus
and its risk factors among adult population in rural areas of west district of
tripura- a cross sectional  study. Journal of Evolution of Medical and
Dental Sciences, 8(2): 99-104.

WHO. 2021. Diabetes. https://www.who.int/news-room/fact-sheets/detail/diabetes
(Accessed on 24 June 2021).

20


https://doi.org/10.1007/978-981-15-2195-9_4
https://doi.org/10.1007/978-981-15-2195-9_4
https://www.who.int/news-room/fact-sheets/detail/diabetes

Recent Advances in Folk Medicine Research in North East India

Grover, J.K., Yadav, S.& Vats, V. 2002. Medicinal plants of India with anti-diabetic
potential. Journal of ethnopharmacology, 81(1): 81-100.

International Diabetes Federation. 2019. IDF Diabetes Atlas, 9th edn. Brussels,
Belgium: 2019. Available at: https://www.diabetesatlas.org(Accessed on 24
June 2021).

Kameswararao, B., Kesavulu, M. M. & Apparao, C. 2003. Evaluation of antidiabetic
effect of Momordica cymbalaria  fruit in  alloxan-diabetic
rats. Fitoterapia, 74(1-2): 7-13.

Kumar, A., Aswal, S., Chauhan, A., Semwal, R. B., Kumar, A. & Semwal, D. K.
2019. Ethnomedicinal Investigation of Medicinal Plants of Chakrata Region
(Uttarakhand) Used in the Traditional Medicine for Diabetes by Jaunsari
Tribe. Natural products and bioprospecting, 9(3): 175-200.

Kumpatla, S., Kothandan, H., Tharkar, S. & Viswanathan, V. 2013. The costs of
treating long-  term diabetic complications in a developing country: a
study from India. The Journal of the Association of Physicians of
India, 61(2): 102-1009.

Lira, S. M., Canabrava, N. V., Benjamin, S. R., Silva, J. Y. G., Viana, D. A., Lima, C.
L. S., Paredes, P.F.M., Marques, M.M.M., Pereira, E.O., Queiroz, E.AM. &
Guedes, M. I. F. 2017. Evaluation of the toxicity and hypoglycemic effect
of the aqueous extracts of Cnidoscolus quercifolius Pohl. Brazilian Journal
of Medical and Biological Research, 50(10): e6361,
http://dx.doi.org/10.1590/1414-431X20176361.

Mondal, P., Bhuyan, N., Das, S., Kumar, M., Borah, S. & Mahato, K. 2013. Herbal
medicine useful for the treatment of diabetes in the north east India: A
review. International Journal of Pharmacy and Biological Science, 3: 575—
589.

Scartezzini, P. & Speroni, E. 2000. Review on some plants of Indian traditional
medicine with  antioxidant activity. Journal of ethnopharmacology, 71(1-
2): 23-43.

Seth, S.D. & Sharma, B. 2004. Medicinal plants in India. The Indian journal of
medical research, 120(1): 9-11.

Shil, S., Dutta Choudhury, M. & Das, S. 2014. Indigenous knowledge of medicinal
plants used by the Reang tribe of Tripura state of India. Journal of
Ethnopharmacology, 152(1):135-141. doi: 10.1016/j.jep.2013.12.037.

Suba, V., Murugesan, T., Arunachalam, G., Mandal, S. C. & Saha, B. P. 2004. Anti-
diabetic potential of Barlerialupulina extract in rats. Phytomedicine, 11(2-3):
202-205.

21


https://www.diabetesatlas.org/

Recent Advances in Folk Medicine Research in North East India

Tripathi, P., Srivatava, R., Pandey, A., Pandey, R. & Goswami, S. 2011. Alternative
therapies useful in the management of diabetes: A systematic review.
Journal of Pharmacy and Bioallied Sciences, 3(4): 504-512

Tuso, P. 2014. Prediabetes and Lifestyle Modification: Time to Prevent a Preventable
Disease. The Permanente Journal, 18(3): 88-93.

Unnikrishnan, R., Anjana, R.M. & Mohan, V. 2016. Diabetes mellitus and its
complications in India. Nature reviews. Endocrinology, 12(6): 357-370.

Unnikrishnan, R. & Mohan, V. 2020. Whither diabetes research in India
today. Diabetes & metabolic syndrome, 14(3): 195-198.

Venkatesh, S., Reddy, G. D., Reddy, B. M., Ramesh, M. & Rao, A. A. 2003.
Antihyperglycemic activity of Carallumaattenuata. Fitoterapia, 74(3): 274-
279.

22



Chapter 3

Traditional eye care practices in Northeastern India-

An overview
Akoijam Basanta Singh** and Robindra Teron?
1Department of Life Science and Bioinformatics, Assam University,
Diphu Campus, Diphu-782 462, Karbi Anglong, Assam, India
2North Eastern Institute of Folk Medicine (An Autonomous Institute under Ministry
of AYUSH, Govt. of India), Pasighat-791102, East Siang, Arunachal Pradesh, India
*Corresponding author: basanta57 @gmail.com

Abstract

The present paper presented the first comprehensive report of the medicinal plants
used in eye treatments in the entire North East India. Traditional eye medicines still
remain the most affordable and easily accessible source of eye treatment among the
underprivileged rural population. This paper recorded 75 phytomedicines which have
the potential to cure many eye problems from eight states of North East India.
Traditional eye medicines are therapies derived from both plant and animal products.
Conjunctivitis, cataract, glaucoma, eye allergies and eye inflammation are common
eye problems. Concoction, decoction and juice extracted from leaves, stems, roots
and flowers are the various forms of traditional eye medicines. Animal products
known for curing eye problems include honey, breast milk and urine. Information
generated from this paper will help to fill the gap in the knowledge of traditional eye
care practices, and will give maximum benefits to those underprivileged rural
population who still reply on traditional healing practices for their primary health
care. However, there is limited information on plants parts used, method of
preparation, methods of application and quantity/doses of application. There is a need
for further research to ascertain the efficacy and safety of several traditional eye care
practices and herbal formulations used in various eye treatments.
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Introduction

North East India comprises of eight states- Assam, Arunachal Pradesh,
Manipur, Meghalaya, Mizoram, Nagaland, Sikkim and Tripura (Fig. 3.1). The region
(23°51° N-25°41° N and 93°3° E-94°4’ E) lies in the lower Himalayan hill ranges,
and has diverse vegetation ranging from humid evergreen forest to temperate and
alpine vegetation. The region is one of the mega biodiversity hot spots of the world,
and is the repository of diverse flora and fauna and large number of endemic species.
North East India is the homeland of diverse ethnic groups which belong to different
racial stocks, speak different dialects and have varied socio-cultural traditions
(Bhuyan, 2015). More than 130 major tribes have been living in the region for
thousands of years, for example- Abor, Khasi, Mishing, Rabha, Naga, Apatani, Meitei
etc. (Kala, 2005). In addition to cultural diversity, there is diverse healing practices
among the different tribes of North East India. Traditional healthcare practices use
folk medicines and other methods based on the socio-cultural and religious
backgrounds as well as the knowledge, attitudes and beliefs regarding physical,
mental and social well-being and the causation of disease and disability in the
community (Ramashankar, 2015). Tribal people live in harmony with nature and
develop a close link with environment. Animism, symbolism and superstitious beliefs
form an important part of tribal culture. They have deep faith in their traditional
method of healing which often involves superstitions (Rout et al., 2009).

POLITICAL MAP: NER
(With District & State Capital) .y l

Fig. 3.1. Map showing the eight states of North East India.

The term ethno-medicine refers to traditional health care practices based on
ethnic beliefs and practices and behaviour towards health and disease as conceived in
the tribal, peasant and pre-industrial societies (Gogoi, 2014). Ethno-medicines
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incorporate plants, animals and mineral based medicines, spiritual therapies and
method therapies, manual techniques and exercises to diagnose, treat and prevent
ilinesses for the maintenance of health (AYUSH, 2003). The ethno-medicinal systems
are vital for the healthcare of local communities around the globe who rely mainly on
folk medicines including various medicinal plants mostly collected from the wild
(Amritesh et al., 2018). Most of these medicinal plants constitute a part of socio-
cultural heritage of the local tribes who are well aware of their medicinal properties
(Zhasa et al., 2015). The traditional knowledge of folk medicine has evolved over
many centuries with trials and errors and observations by traditional healers, and
passed on to generations. Facilities of modern medicines are not available in many
remote rural areas in North East India due to geographical isolation, poor
infrastructural support and poor transportation systems. Therefore, traditional
medicine remains the most affordable and easily accessible source for the treatment of
various ailments and diseases such as cold and cough, malaria, diarrhoea, fever,
asthma, diabetes, high blood pressure, urinary diseases, cancer, eye problems etc.
among the rural population in the region.

Many studies reported the use of various traditional medicines for the
treatment of common eye diseases such as conjunctivitis, cataract, glaucoma, eye
allergies and eye inflammation (LeBeau, 1998; Kickbusch, 2003; Fokunang et al.,
2011; Gupta et al., 2017; Dorcas et al., 2019). Traditional healers provide eye cares
and treatments by using a variety of plant and animal products in different forms, for
example- decoctions, concoctions or juice extracted from leaves, stems, roots or
flowers as eye washes or eye drops, fume baths and for direct application to the eye
(Houghton, 1995; Dorcas et al., 2019). Traditional eye medicines are biologically
derived therapies which include various phytomedicines and products of animal or
human origin such as breast milk, saliva and urine (Prajna et al., 1999; Bharathi et al.,
2007). However, the products used for eye treatment vary from place to place and
healer to healer (MINSANT, 2007). Although, in the present times, popularity of
traditional eye medicines has been increasing due to the adverse side effects of
modern drugs (Dorcas et al., 2019), some studies have shown the complication of eye
problems like corneal infections due to indiscriminate use of traditional eye medicines
(Prajna et al., 1999; Bharathi et al., 2007; Gupta et al., 2017).

Common eye problems and their management

Eye has natural processes of defence against potential infections or trauma with the
help of lysozymes and interferons present in tears, eyelids and eyelashes, which are
capable of eye protection against infections (Agyare et al., 2009). Eye inflammation is
usually caused by disruption of the eye defence mechanism (Dorcas et al., 2019). Eye
infection can be caused by various causal organisms like bacteria, fungi and viruses.
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Bacterial ocular infection is caused by Streptococcus pneumonia, Haemophilus
influenza, Staphylococcus aureus and Escherichia coli (Achoundong et al., 2003).
Symptoms of bacterial eye infections include burning, irritation, tearing and muco
purulent discharge (Bodeker, 1994). Fungal species that cause eye infections are
Fusarium solani, Fusarium oxysporiun, Aspergillus niger, Aspergillus flavus,
Candida albicans and Penicillium notatum (Dorcas et al., 2019). Symptoms of fungal
infection usually include severe redness, blurring vision and photophobia (CIFOR,
2005). Viral infection is caused by herpes simplex virusl, adenovirus and coxsackie
virus (Bodeker, 1994). Viral eye infections can be very contagious and can be
transmitted easily through contact with objects that are in contact with the infected
patients’ eye secretions (Burkill, 2000). Eye cataract is also another serious eye issue
which is usually treated by couching (the dislocation of eye lens).

Dorcas et al. (2019) reported that the potentials of bilberry (Vaccinium
myritilus) for eye treatments. Bilberry helps to protect retina and improves poor night
vision. Further, bilberry helps to manage cataracts, glaucoma and diabetic retinopathy
(Kokwaro, 1993). In Cameroon and other West African regions, traditional healers
successfully use eyebright (Euphrasia officinalis) for the treatment of conjunctivitis
(Dorcas et al., 2019). It is reported that eyebright is used to prepare homeopathic eye
drops. Studied have shown that Gingko biloba contains flavonoids which help to
reduce some retinal problems due to the complications of diabetes and macular
degeneration (WHO, 2001; Ukponmwan & Momoh, 2010; Tsabang et al., 2016).
Traditional healers of Cameroon consider Gingko biloba to be very effective for the
treatment of eye infections (Dorcas et al., 2019). Lycium barbarum has been reported
to be useful in the treatment of eye infections. Passionflower has been reported from
Northwest region of Cameroon for the treatment of blurred vision and stressed watery
eyes. Coleus forskohlii is used to prepare eye drops which help to reduce the
production of fluid within the eye there by reducing pressure and to treat the problem
of glaucoma (Dorcas et al., 2019). Cannabis sativa contains cannabinoids which can
reduce pressure within the eyes of glaucoma patients. This can be attributed to the
presence of receptors for cannabinoids in the eyes. Cannabis sativa has the potential
for the development of phytomedicine eye drops (Dorcas et al., 2019). Studies have
shown that Camellia sinensis contains great amount of antioxidants which reduce free
radicals responsible for the so-called oxidative damage (Kickbusch, 2003). This
indicates the potential of Camellia sinensis for the treatment of many chronic diseases
including glaucoma, macular degeneration and cataract. Polyphenol present in
Camellia sinensis can protect retinal cells from damage caused by UV light that can
increase the risk of macular degeneration (Kickbusch, 2003). Hydrastis canadensis
consists of an active biomolecule (berberine), which has anti-bacterial and anti-fungi
properties, and is used as eye wash for the treatment of roughening of conjunctiva,
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cornea and eyelids caused by Clamidia trachomatis (Dorcas et al., 2019). Flavonoids,
linoleic acid, Vit E, and oligomeric proanthro cyanidins present in grape seeds help in
the treatment of cataract, diabetic retinopathy, macular degeneration and eye strain
(Dorcas et al., 2019). Some studies have shown that garlic can help to prevent
cataracts. Turmeric contains the potent anti-oxidant known as curcumin which has
been shown to protect against cataracts (Dorcas et al., 2019).

Gupta et al. (2017) reported the wide use of traditional eye practices among the
Indian population irrespective of age, gender, level of education, religion or marital
status. Similar findings were reported mainly from Asian and African countries and
also from other developing countries of the world (Carvalho et al., 2009). In these
countries, most people visit and consult with traditional healers and seek treatment at
a modern health facility only when the traditional medicines could not help them
(Bodeker, 1994). Common traditional eye medicines included kajal, honey, ghee, rose
water, alum water, milk, saline water, breast milk, turmeric, jaggery, curd, garlic,
goat's milk, neem, powdered horn of deer, excreta of donkey, lemon juice, turpentine
oil, coconut oil, warm tea leaves, ginger juice, onion juice, ash of hukkah, mustard oil,
fenugreek and carom seeds (ajwain) (Gupta et al., 2017). Carvalho et al. (2009)
reported the use of homemade, traditional products like boric acid, normal saline and
herbal infusions for ophthalmic emergencies. However, traditional eye medicine has
some health issues since traditional medication is often contaminated and can
promote the spread of pathogenic organisms that can lead to vision impairment in the
patient (Nkongmeneck et al., 2007; Focho et al., 2009). In most cases, traditional
medication does not pay particular attention to the mode of action (antibiotic or
steroid), concentration, and sterility as some of concoctions (mixture of various
substances which may be plant or animal extracts) are made by using contaminated
water, local gin, saliva and even urine (Kickbusch, 2003). Self-medication by using
traditional eye medicines without any advice from experts could be harmful and lead
to blindness. Therefore, there is a need for creating awareness and imparting proper
health education amongst the people and traditional healers about safe traditional eye
cares and early referral of any complication.

Traditional healthcare practices in North-East India

Each ethnic group of North East India has its own unique indigenous healing
practices. In general, traditional healers treat all age group and all ailments and
diseases by using traditional methods and prescribe locally available and affordable
ethno-medicines. Traditional healing practices involve ritual sacrifice to pacify the
ancestors, ritual and magical strengthening of people, spiritual sanctification,
steaming, inhaling of substances, cuts, wearing charms and piercing (Shankar et al.,
2012). Herbalist, diviner and traditional birth attendant are the three main types of
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traditional healers prevalent in North East India (Ramashankar et al., 2015)
Herbalists are traditional medicine practitioners who acquire good knowledge of
ethno-medicines but they are not necessarily possessing mystical power, and they are
common in every state of North East India. They can diagnose and prescribe
indigenous herbal medicines for common ailments and illnesses. Some herbalists
inherit the gift of mystical incantation, and they are expected to prevent or alleviate
misfortune or evil, to provide protection against witchcraft and misfortune, and to
bring prosperity and happiness. Ingredients of some ethno-medicines are believed to
be endowed with magical powers, and thus mystical techniques are considered to play
a role in healing process. Diviners are prevalent in remote villages of Assam,
Arunachal Pradesh and Manipur. They serve as mediators between humans and the
supernatural, and diagnose the unexplainable illness through the analysis of causes of
specific events and the interpretation of messages of the ancestors. They explain the
illness through their power of divination. After diagnosis they provide the medication
for the illness. They also do prayer for the treatment of ailments. Traditional birth
attendants mainly serve in isolated and remote areas where no modern health care
services are available. In urban/semi-urban communities, which despite their
exposure to modern health care services, people still prefer traditional birth attendants
(Ramashankar et al., 2015).

Some important traditional healing methods prevalent in North East India
include herbal therapy, zootherapy, reflexology system/body massage system and
magico-religious/psychotherapist system of folk medicine (Ningombam et al., 2014;
Verma et al., 2014). In herbal therapy traditional healers treat different ailments and
diseases by providing folk medicines made form herbs, vegetables, spices etc., and
other preparations of different mono-herbal and poly-herbal formulations.
Formulations are taken internally in form of decoction, concoction and simply boiled
with or without spell (Ningombam et al., 2014). Zootherapy is very common among
the Karbi tribes of Assam, Chakhesang and Ao tribes of Nagaland, and Nyishi and
Galo tribes of Arunachal Pradesh (Verma et al., 2014). Ethno-medicines prepared
fromvertebrate resources are used for treating various ailments including body pain,
rheumatism, asthma, eczema, tuberculosis, paralysis, skin disease, stomach disorder,
jaundice, night blindness, bone fracture, malaria, dysentery, kidney trouble, breathing
problem, stammering, piles and general weakness. Warm fat of buffalo, pig, domestic
fowl is externally applied for relieving pain. Cooked flesh, milk, urine and fresh blood
of some animals are taken to get rid of general weakness and other diseases (Verma et
al., 2014). In reflexology system, the practitioners massage the body along with fruits,
seed oil and crushed part of plants. This may give certain nourishing effect to the skin
and other body systems. Believing that navel is the centre where human soul lies, the
practitioner’s massage firstly on the navel part with or without spell after which the
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massaging proportions are changed from navel to belly, belly to abdomen and
abdomen to other problematic part of the body (Ningombam et al., 2014). It has been
reported that reflexology system is helpful in digestion, stomach problems,
irregularity in menstruation, delivery problems, joints, muscle pains and for effective
vibrating and re-healing activity of the human nervous system. Magico-
religious/psychotherapist system of folk medicine is the use of unseen powers to cure
diseases, and this practice involves incantation, oracles, performing rituals, prayer,
offering devils’ gift, food vegetables, flowers, etc. (Ningombam et al., 2014).

Rural people still rely on the traditional eye care practices for the treatment of
various eye diseases such as cataract and correction of eye vision, since they could
not afford expensive modern eye treatments. Although, many ethnobotanical and
ethnopharmacological investigations reported large number of medical plants used in
traditional healing practices for the treatment of various diseases, there is no detailed
review available on the traditional eye medicines from North East India. This paper
attempts to review the traditional eye care practices in North East India. This will
provide information on the potential importance of ethno-medicines in eye cares for
underprivileged section of rural population in the region.

Methods

The present study attempted to gather and document widely scattered information
from various ethnobotanical investigations and ethnopharmacological reports. Several
web databases such as Google Scholar, ResearchGate, ScienceDirect, Pubmed,
Academia, Biomedcentral and India Biodiversity Portal were used for searching
relevant secondary data on traditional healing practices particularly eye care practices
in North East India. Important key words used for searching secondary data included
traditional eye medicines, traditional healing practices, traditional methods of healing,
herbal medicines for eye care, traditional healing practices in North East India and
medicinal plants of Assam, Manipur, Nagaland, Mizoram, Tripura, Arunachal
Pradesh, Meghalaya and Sikkim. Thirty-two relevant published research articles
could be obtained from Google Scholar, 12 from Researchgate, 5 from Academia, 2
from Biomedcentral and 1 each from Science Direct, Pubmed and India Biodiversity
Portal.

Traditional eye care practices

The present study revealed diverge traditional eye medicines used by different ethnic
groups of North East India. Traditional eye medicines are derived from both plant and
animal sources. Majority of ethno-medicines used for eye treatment are derived from
different parts of the plants, and they are prepared in different forms for administering
to the eyes, for example- decoction, concoction, latex and juice extracted from leaves,
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stems, roots or flowers which are used as eye wash, eye drops or eye tonic. Honey,
breast milk and human urine are also used as important traditional eye medicines.
Studies have shown that application of honey to eyes can improve eyes sight; and
application of urine to the injured eyes can heal the injury faster. Large number of
phytomedicines that have curative properties of eyes and their methods of usage have
been reported from eight states of North East India. Treatment of eye injury,
conjunctivitis, sore eyes, eye ache and eye infection by using decoction or leaf juice
of Centella asiaticais reported from Assam, Meghalaya, Mizoram and Tripura,
whereas in Manipur, Mizoram and Nagaland bark or root of Phyllanthus emblica is
boiled and the liquid is splashed on the eyes repeatedly in the early morning,
afternoon and bed time or few drops of extracted gooseberry juice are applied directly
on the eyes 2-3 times a day to cure sore eyes and cataract. Use of paste formed by
crushing the rhizomes along with the leaves of Cyperus rotundus for the treatment of
swellings in the eyelidsis reported from Manipur, whereas use of root juice of
Commelina benghalensis in eyelid soresis reported from Assam. Juice of Vanda
coerulea flowers parts is used to control glaucoma and cataractin Assam, Arunachal
Pradesh and Nagaland. Cyanthillium cinereum and Piper betle are reported from
Mizoram to be useful in the treatment of night blindness. Amomum aromaticum,
Emilia sonchifolia and Peperomia pellucida are reported from Manipur, Assam and
Nagaland respectively for their uses in the treatment of eye inflammation. Some tribes
of North East India perform superstitious ritual practices to cure various eye
problems. Hmar tribes of North Cachar Hills in Assam use seven clean leaves of
Ficus glomerata to make a cone shaped container, and fill the container with water
and heated after which the water is applied on the eyes to cure any eye problems.
Dimasa and Jaintia tribes of Assam cut onion bulb into two halves and hold near the
eyes to cause tears to flow which is believed to cleanse the eye of all its impurities
and evil eye (Rout et al., 2009).
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Fig.3.2. Distribution of medicinal plants reported from North East India.
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Phytomedicines used in traditional eye treatment

The present study collected secondary data of medicinal plants used in eye
treatments from different sources and recorded 75 species belonging to 69 genera
under 46 families (Table 3.1). Asteraceae represented with highest number of species
(8) followed by Orchidaceae (4), Rutaceae, Poaceae, Lamiaceae and Piperaceae (3
each), Malvaceae, Araliaceae, Liliaceae, Zingiberaceae, Apocynaceae, Berberidaceae,
Phyyllanthaceae, Commelinaceae, Convolvulaceae and Combretaceae (2 each) and
rest of the plant families are represented by one each. The highest number of species
was reported from Assam (29) followed by Mizoram (19), Nagaland (17), Manipur
(9), Arunachal Pradesh (6), Sikkim and Tripura (4 each). Distribution of habit of
medicinal plants included herbs, shrubs, climbers and tree (Fig. 3.2). Notable eye
phytomedicines are Azadirachta indica (cataract), Acanthopanax aculeatus (eye
infection), Berberis aristata (eye lotion), Emilia sonchifolia (eye inflammation),
Floscopa scandens (sore eyes). Among the plant parts used the most widely used
parts were leaves which were followed by stems, roots, fruits and flowers (Fig. 3.3).
In the present study, we observed that a single medicinal plant did not have the
potential for curing many of the eye problems rather it was found be useful for the
treatment of only few specific eye problems. Interestingly, the medicinal plants
reported from eight states of North East India, include all those potential plants which
can be used for the treatment of various specific eye diseases. Reporting of less
number of medicinal plants known for their use in eye care from each state indicates
lesser availability of potential phytomedicines which can be used for the treatment of
common eye problems in each state. The present study highlighted good number of
important medicinal plants from North East India which were reported to be useful
for the treatment of various eye problems. Figure 3. 4 shows the numbers of species
used in the treatment of major eye ailments.
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Fig. 3.3. Medicinal plant parts used in treatment of eye ailments.
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Table 3.1. Traditional eye phytomedicines reported from 8 states of North East India.

Name of plants Parts Ethnomedicinal
. . State References
[Family] used preparation and use
Tender shoot extract in
Abelmoschus water is boiled reduce the
esculentus (L.) volume to half and the . Singh et al.,
Shoot N M
Moench 00 luke-warm liquid is used antpur 2003
[Malvaceae] as eye drops to treat eye-
ache.
Acampepapillosa(Lin
. . Nongda,
dl.) Lindl. Roots Eye diseases. Nagaland g
. 2014
[Orchidaceae]
Acanthopanax
. F f
aculeatus (Aiton) Stem i:\;\/ d:?eF:js(?n f;in:ni:gzzt Arunachal | Ghosh et al.,
Witte. op o Pradesh 2014
[Araliaceae] yes.
Fruit,
Aegle marmelos(L..) leave . Assam, Hazarika et
Correa Eye diseases. -
s and Manipur al., 2012
[Rutaceae]
root
Ageratum Leav Leaf juice is applied in Das et al
conyzoides(L.) L. ) op Assam B
es eye trouble. 2008
[Asteraceae]
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The bulb is cut into half
and hold near the eyes.

Allium cepa L. Bulb This causes tears to flow Assam Rout et al.,

[Liliaceae] which is believed to 2009

cleanse the eye of all its
impurities and evil eye.
Th i .
. . .e extract obtz.ilned by Singh &
Allium sativum L. frying the bulbs in sesame .
. Bulb - . Manipur Sharma,
[Liliaceae] oil is used as ear drops in
. 2018
otitis.
Aloe Leav | Fresh leaf juice is helpful
barbadensisMill. - : h{halmia P Sikkim | De, 2016
[Xanthorrhoeaceae] P '

Amomum . Crushed juice is used as .

. Rhizo . Ningombam
aromaticumRoxb. droplets to treat eye Manipur

- me A - etal., 2014

[Zingiberaceae] inflammation.

Aquilaria Woo Rai &
malaccensisLam. q Eye diseases. Mizoram | Lalramnghin
[Thymelaeaceae] glova, 2011

Asclepiascurassavica Flower is boiled in water, .
Flow . Singh et al.,
L. cooled and used as eye Manipur
er 2003
[Apocynaceae] drops.
Averrhoa carambola . Assam, Hazarika et
L. Fruits Eye cleaner. Manipur al. 2012
[Oxalidaceae] P !
Asparagu§ Roots decoction for . Amritesh et
racemosusWilld. Roots . Mizoram
ophthalmic. al., 2018
[Asparagaceae]
AzadirachtaindicaA. - Das &
Gum demulcent tonic is .

Juss. useful in cataract Tripura Choudhury,
[Meliaceae] ' 2012
Berberis aristataDC. Bark Cn\j::g: ik;a:zerg |;<Se(i v;nth Arunachal | Khongsai et
[Berberidaceae] . y Pradesh al., 2011

lotion.
Ghosh et al.,
. . A hal | 2014; D
Bidensbiternata(Lour s runacha 0 _as &
Fresh plant juice is used Pradesh, Hazarika
.) Merr. &Sherff
[Asteraceae] as eye drops. Assam, 2015;
Mizoram | Lalramnghin
glova, 2016
. . . Khongsai et
. . L d with | A hal .
Bidens Pilosa L. Leav eaves J_UICE mixea wi runacha al. 2011; Rai
water is used for eye Pradesh,
[Asteraceae] es . &Lalramngh
problems. Mizoram -
inglova,
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2011
Breynia patens Shankar
(Roxb.) Benth. & Stem Stem juice for eye
. Nagaland &Devalla,
Hook. f. S diseases. 2012
[Phyllanthaceae]
Brvophvilumcalveing Leaves are crushed and
yophy . y Leav apply to eye sores, eye Sajem&Gos
mSalisb. . _ . Assam .
es pain or eye itching twice ai, 2006
[Crassulaceae] .
daily.
Celosia argentea L. Flow Lanuinla,
[Amaranthaceae] er Good for eyes. Nagaland 2021
Bhuyan,
2015;
Decoction of leaves and Saj_em&G.os
L L Meghalay ai, 2006;
Centellaasiatica(L.) | Whol | juice of leaves to cure eye .
.. . . a, Assam, | Mipun et al.,
Urb. e injury, conjunctivitis, sore . )
[Apiaceae] lants eyes, eye ache, eye Mizoram, 2019;
P P y ’imyection A Tripura Lalramnghin
' glova, 2016;
Choudhury
etal., 2015
Commelinabenghalen Root juice is applied in
sis L. Roots J . PP Assam De, 2016
. eye-lid sores.
[Commelinaceae]
Amritesh et
. . Fruits al., 2018;
Cucurbita maxima . . .
- . and | Fruits/leaves decoction for . Rai
var. bolivianazhit. Mizoram
. leave eye problem. &Lalramngh
[Cucurbitaceae] -
S inglova,
2011
Curculigoorchioide Zhasa et al.,
sGaertn. Roots Eye problems. Nagaland
. 2015
[Hypoxidaceae]
Fresh extract of the .
. . L . Singh &
Curcuma longa L. Rhizo rhizome in mixed with .
.. . Manipur Sharma,
[Zingiberaceae] me sesame oil to treat eye
. 2018
diseases.
CuscutareflexaRoxb. Whol . Das &
[Convolvulaceae] e Eye diseases. Assam Hazarika,
plant 2015
Cyanthillium
cmeregr:b(.L.) H. Night-blindness. Mizoram Ch;aé)ggal.,
[Asteraceae]
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Cymbidium Whol Chowdher
aloifolium(L.) Sw. e Weakness of eyes. Nagaland y:
- 2001
[Orchidaceae] plants
Cymbidium .
O Flow Decoction of flowers to Nongdam,
ensifolium (L) Sw. ers control eye sores Nagaland 2014
[Orchidaceae] 4 '
Cynodondactylon(L.) Rac;;ts Das &
Pers. leave Eye diseases. Assam Hazarika,
[Poaceae] s 2015
The paste formed by
CyperusrotundusL. Whol crushlng the rhlzome§ . Singh &
[Cyperaceae] e along with the leaves is Manipur Sharma,
yp plant used in swellings in the 2018
eyelid.
Roots
Datura metal L. bark, . Das &
. Eye diseases. Assam Hazarika,
[Solanaceae] fruit
2015
and
seed
Diplaziumesculentum -
Leav . i 1.,
(Retz.) Sw. ea Useful for good vision. Assam Gogoi eta
. es 2019
[Athyriaceae]
Emilia
sonchifolia(L.) DC. . . Sarkar &
ex DC. Eye inflammation. Assam Devi, 2017
[Asteraceae]
Fagopyrum Combined with lime .
o Sumi
esculentum Flow flower has specific
Nagaland &Shohe,
Moench er treatment for haemorrhage
. . 2018
[Polygonaceae] into retina.
Seven clean leaves are
made into a cone. It is
FicusglomerataRoxb. | Leav | then filled with water and Assam Rout et al.,
[Moraceae] es heated. This water is then 2009
applied in the eye for any
eye problems.
Floscopa scandens sarkar &
b Crushed stem is used to Assam, Devi 2017;
Lour. Stem .
[Commelinaceae] treat sore eyes. Tripura Choudhury
etal., 2015
Hydrocotylejavanica | Whol Crushed juice is used as Mizoram Lalramnghin
Thunb. e eye drops. glova, 2016
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[Araliaceae] plant
ngmoea Avrial Cooked herb, taken as Shankar et
aquaticaForssk. lant vegetable for eye sight Assam al., 2012
[Convolvulaceae] P g ye signt. B
. . . . Rai
Linderniaruelloides( | Whol Whole plant is used al
. . &L alramngh
Colsm.) Pennell e internally for eye Mizoram .
[Linderniaceae] plant problems inglova,
' 2011
Whol
LinumusitatissimumL e Eve diseased Das &
. plant y ' Assam Hazarika,
[Linaceae] and 2015
seed
Lippia alba (Mill.)
N.E.Br. ex Britton & | Leav | Juice of leaves is used for Assam Mipun et al.,
P. Wilson es conjunctivitis. 2019
[Verbenaceae]
Maesachisia Buch.- Shankar
Stem .

Ham. ex D. Don bark Eye disease. Nagaland &Devalla,
[Primulaceae] 2012
Leucosceptrumcanum Watery extract of stemis | Arunachal | Ghoshetal.,

Sm. Stem
. used to cure eye problems. Pradesh 2014
[Lamiaceae]
Mahonia sikkimensis Bark is placed in distilled Singh et al
Takeda Bark or boiled water to make Sikkim 9 B
. . 2002
[Berberidaceae] eye drops for eye diseases.
. . Whol L .
MarsileaminutaL. | Juice is used as eye drops . Lalramnghin
. e Mizoram
[Marsileaceae] plant to cure eye sores. glova, 2016
Meriandra
bengalen&s - Leav Leaf juice is used in eye . Guhaetal.,
Koenig ex Roxb.) Tripura
es troubles. 2018
Benth.
[Lamiaceae]
Micheliachampaca - . Sumi
. . Fl The fl |
(L.) Baill. ex Pierre :rw ¢ gwsihoz;ml]s;:sed n Nagaland &Shohe,
[Magnoliaceae] P ' 2018
Mikani S .
. kania Leav | Leaf juice is useful in eye Dasetal.,
micranthaKunth Assam
es trouble. 2008
[Asteraceae]
. . R
Moringa oliefera oots Water extract of root,
, Zhasa et al.,
Lam. bark, leaves, flowers and Nagaland
- bark, . . 2015
[Moringaceae] leave fruits for ophthalmia.
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S,
flowe
rs
and
fruits
Mussaendafrondosa Root iuice is used in eve Sumi
L. Roots ) troubles y Nagaland &Shohe,
[Rubiaceae] ' 2018
_ _ Whol Whole plzfmt except root is Das et al.,
Oxalis corniculataL. used against eye trouble, .
[Oxalidaceae] ¢ juice of leaves is used for Assam 2008; Mipun
shoot ] etal., 2019
sore eyes.
Pandanus Root iuice for eve Shankar
fascicularisLamk. Roots dJiseases 4 Nagaland &Devalla,
[Pandanaceae] ' 2012
Peperomia pellucida | Whol
(L.) Kunth e Eye inflammation. Nagaland Zhazsgle; al.
[Piperaceae] plant
Sore Eyes: boil the
gooseberry bark or root
and splash the liquid o_n Yuhlung&
the eyes repeatedly while
. . Bhattachary
washing the face in the 2 2016:
Bark, | early morning, afternoon . ya, '
Phyllanthus . . Manipur, Shankar
. Root, and bed time till cured;
emblicaL. Fruit Aol few drops of Nagaland, &Devalla,
[Phyllanthaceae] ' oply P . Mizoram 2012; Rai
seed | extracted gooseberry juice
: &Lalramngh
directly on the sore eyes -
. X inglova,
2-3 times a day till cured.
. 2011
Believed to cure even
cataract, seed decoction is
used as eye wash.
Leav Rai
Plper betleL.. es, Eye pain, night blindness. | Mizoram &I__alramngh
[Piperaceae] roots inglova,
2011
Piper longum L. . Hazarika et
. Eye diseases. Assam
[Piperaceae] yed al., 2012
Leav
. es, Das &
Punica granatum L. . .
[Lythraceae] flowe Eye diseases. Assam Hazarika,
y r 2015
fruits
Sphaeranthus indicus | Whol Eye diseases. Assam Das &
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L. e Hazarika,
[Asteraceae] plant 2015
and
seed
Saccharum .
officinarum Leav The leaf ash is used to Sumi
Nagaland &Shohe,
L. es treat sore eyes.
2018
[Poaceae]
Root,
Sesbania grandiflora | leave Das &
(L.) Pers. S, Eye diseases. Assam Hazarika,
[Fabaceae] flowe 2015
r
sidacordifoliaL. | V! . Das &
[Malvaceae] e Eye diseases. Assam Hazarika,
plant 2015
SwertiachirataBuch.- | Whol
Ham. ex Wall. e Improve eye sight. Sikkim De, 2016
[Gentianaceae] plant
Symplocoslaurina
(Retz.) Wall. ex G. . Meghalay | Singhetal.,
Don Bark Ophthalmic. a 2017
[Symplocaceae]
Flow | Juice of flower is used for .
. . . Mipun et al.,
Tabernaemontanadiv | er,bar | sore eyes, sap mixed with .
. o 2019; Rai
aricata(L.) R.Br. ex K, oil is rubbed on the Assam, &Lalramnah
Roem. &Schult. leave forehead to treat pain in Mizoram - 9
A inglova,
[Apocynaceae] s and the eyes, milky juice is 2011
roots | used to treat eye diseases.
Leav
es, Das &
Ta[g:;esfaig; L. flowe Eye diseases. Assam Hazarika,
r and 2015
seed
wder i ked in .
Seed pc_J de_ s soaked Singh et .,
Terminalia bellirica overnight in water and 2002; Rai
Seed, | filtered, and the filtrate is Sikkim, '
(Gaertn.) Roxb. . . . . &Lalramngh
fruit | used as eye lotion, fruitis | Mizoram .
[Combretaceae] inglova,
taken for treatment of eye
. 2011
diseases.
Terminalia Conjunctivitis, fruit Singh, 2002;
. . ! Assam, Sarkar &
chebulaRetz. Fruit extract is applied to . . )
. Mizoram Devi, 2017;
[Combretaceae] watering eyes. Rai
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&Lalramngh
inglova,
2011
. Lalramnghin
Thunbergia Sap of stem cut apply on
. Stem, glova 2016;
grandiflora (Roxb. eyes to treat eye-ache . .
leave o Mizoram Rai &
ex Rottl.) Roxb. wounds, leave juice is .
[Acanthaceae] s used to treat eye diseases Lalramnghin
4 ' glova 2011
Thysanolaena Young stem juice is
maxima (Roxb.) Stem | applied on the eyes when | Meghalay | Hynniewta&
Kuntze S eyes become red and a Kumar, 2008
[Poaceae] dirty.
Vanda coeruleaGriff. Juice of flowers parts used | Nagaland, Nongdam
. Flow as eye drops to control Assam, 2014;
ex. Lindl.
[Orchidaceae] ers glaucoma, cataract and Arunachal Sharma &
blindness. Pradesh Das, 2018
Vitex negundo L. Leav . . Lalramnghin
A E . M
[Lamiaceae] es ye diseases 1zoram glova, 2016
Vitis vinifera L. Stem | a E):uc:gtte;eoz S:Tuvrveze;e Nagaland Zhasa et .,
[Vitaceae] PPl y g 2015
eyes sores.
Zanthoxylum Shankar &
acanthopodium DC. | Fruits Eye diseases. Nagaland Devalla,
[Rutaceae] 2012
Rai
Zanthoxylumarmatu -
mDC. Fruits Fruit is u_sed to treat eye Mizoram &I__alramngh
[Rutaceae] diseases. inglova,
2011

The present paper documented pretty good numbers of phytomedicines which
have the potential to cure many eye problems. However, there is limited information
on the plant parts used, method of preparation and application, and quantity/doses of
application. Confirmation and systematic preclinical tests of these medicinal plants
are yet to be scientifically validated till date. Health seminars or workshops can be
organised to educate the traditional healers, and this will help to improve their healing
practices and also to avoid any form of indiscriminate use of traditional medicines
which can cause serious health issues. North East India witnesses rich cultural
diversity, and also serves as a huge repository of traditional knowledge of
ethnomedicines. Tribal people of North East India living in remote places hardly
receive proper modern healthcare facilities. Therefore, they still reply on their
tradition healing practices. Since tribal people are dwelling in the forests, they are
acquainted with the uses of large number of bioresources for both food and ethno-
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medicines. There is a need for further investigation on the potent active compounds
present in all medicinal plants reported, and these medicinal plants can be potential
candidates to look for the future development of drugs for various eye diseases. This
will help in effective utilization of these valuable resources of traditional
phytomedicines in the treatment of various ailments and diseases.

Conclusion

The present paper is first comprehensive report of medicinal plants used in
eye treatments in the entire North Eastern region India. Medicinal plants contribute
major proportion to traditional eye medicines as compared to animal sources.
Seventy-five species of medicinal plants used in various eye treatments have been
recorded from eight states of North East India. However, the number of potential
medicinal plants used in eye treatments reporting from each state is less as compared
to the number of medicinal plants used in other diseases. Baseline data generated
from this review will help to fill the knowledge gap in traditional eye care practices
and will give maximum benefits to those underprivileged rural population who still
reply on traditional healing practices for their primary health care. In addition, this
will enlighten general people in the preparation of simple home remedies for the
treatment of minor eye problems. However, there is a need for further research to
ascertain the efficacy and safety of several traditional eye care practices and herbal
formulations used in various eye treatments
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Abstract

Respiratory disease is a major public health problem and affects millions of patients
every year worldwide. As per the Global Burden of Disease (GBD) survey data, in
India, the problem of respiratory diseases is huge. In the present study target
was made to listed the diversity of medicinal plants used to treat respiratory disorders
by the ethnic peoples in North East India. The results of medicinal plant species
diversity analysis showed the occurrence of 382 plant species. Most of the plants
belong to the Lamiaceae and Zingiberaceae are the most dominant family
contributing 22 species each followed by Asteraceae (18), Solanaceae (15),
Leguminosae (12), Poaceae (12), Rosaceae (11), Rutaceae (10), Malvaceae (9) and
Lauraceae (9). Among the all parts, leaves are the most used part with a percentage of
29%, followed by the roots (18%), fruits (16%), whole plant (11%), bark (9%),
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rhizome (8%), seed (6%), stem (4%), flower (3%) and shoot (3%). Total 12 different
respiratory disorders are treated traditionally. Cough was the disorder treated by the
highest number of species (270) followed by asthma (93), cold (58), bronchitis (53),
Pneumonia (18), Sore throat (13), whopping cough (7), Tuberculosis (4), Chest Pain
(4), Throat infection (3), Pharyngitis (1) and Lung inflammation (1) and breathing
problems (16). Total 296 plants out of 382 plant species have been found on which
pharmacological studies were conducted to evaluate their antioxidant, antiviral,
antifungal, anti-inflammatory, antibacterial, antimicrobial, anti-allergic, anti-
histaminic. However, details study in terms of clinical study is yet to be carried out.
Medicinal plants and traditional medicine can be a promising alternative option for
treatment of respiratory disorder. Overall, this review can serve as a baseline database
for further studies.

Keywords: Respiratory disorders, Medicinal plants, traditional knowledge,
ethnobotany, Pharmacological evaluation.

Introduction
Respiratory disease

Respiratory disease is a major public health problem and affect millions of
patients every year worldwide (Annesi-Maesano et al., 2014). According to the
Forum of International Respiratory Societies, respiratory diseases are one of the
leading causes of death and disability in the world. Respiratory diseases enforce an
enormous worldwide health burden. Among all the respiratory disease, five diseases
(Chronic obstructive pulmonary disease (COPD), asthma, acute lower respiratory
tract infections, tuberculosis (TB), lung cancer) are most common causes of severe
illness and death worldwide (Forum of International Respiratory Societies, 2017).
About 65 million people suffer from COPD, 334 million from asthma, 10.4 million
from TB in the world (Forum of International Respiratory Societies, 2017).

The problem of respiratory diseases in India is huge. As per the
Global Burden of Disease (GBD) survey data, both acute and chronic respiratory
diseases are prevalent in considerable number in India (Dandona et al., 2017).
Chronic respiratory diseases, especially asthma and chronic obstructive pulmonary
disease (COPD), are one of the leading causes of variations in morbidity and
mortality in many states of India (Salvi et al., 2018).
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Traditional herbal medicines in respiratory disease management

Traditional herbal medicine and indigenous knowledge of traditional healers
have been considered as a key healthcare supportive skill for rural population in most
developing countries in world (Tilburt & Kaptchuk, 2008). A number of reviews on
medicinal plants and traditional knowledge used in the management of respiratory
disorders in different parts of the world available (Bussmann & Glenn, 2010;
Alamgeer et al., 2018; Lawal et al., 2020).

These studies have highlighted the dependence of a good percentage of the
world population on herbal medicine for management of respiratory disease, which is
also same with the WHO report, where they estimate that about 80% of the
population in African countries use some form of traditional herbal medicine for their
primary healthcare (WHO, 2008).

In India, ethnobotanical survey of plant traditionally used to treat various
disease have been carried out (Chhetri, 2005; Singh & Devi, 2015; Abatet al., 2017,
Dahal, 2019). There is lack of specific research on use of ethno-medicine on
particular diseases like respiratory disorder. The objective of this paper is to collate as
much as possible, available information about medicinal plants traditionally used for
the management of respiratory disorder in North East India.

Methods
Ethnopharmacological data sources and collection

Systematic literature searches relevant to the field of ethnobotany were
carried out and the available information on various plants traditionally used for
respiratory disorders was collected from different bibliographical databases via
electronic search (using Pubmed, SciFinder, Scopus, Scirus, ScienceDirect, Google
Scholar and Web of Science) and a library search for articles published in peer-
reviewed journals and also locally available books.The phytochemicals and
pharmacological activities, which are considered as helpful for the treatment of
respiratory disorder are reported in this review include: Antioxidant, Anti-bacterial,
Anti-inflammatory and antimicrobial activity.

Systematization of plant names and chemical structures

For the systematization of plant names and to check the status of plants
gathered in this review, the database: The Plant list (http://www.theplantlist.org/2020)
was used. Only the accepted names and family of plants species highlighted in this
database were retained to be listed in this review.
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Results and Discussion

Ethnobotanical data of medicinal plants used for respiratory disease treatment
in North East India

The results of medicinal plant species diversity analysis showed the
occurrence of 382 plant species in this review used to treat Respiratory disorder in
North Eastern, India (Table 4.1) Among the 382 recorded plants, 367 species are
under angiosperms, 7 are pteridophytes, 5 are gymnosperms, 2 are fungi and 1 is
lichen. The species are organized with the alphabetical order of scientific name with
family, part use, disease, mode of uses and pharmacological effect/ phytochemical
Constituent with reference. Lamiaceae and Zingiberaceae are the most dominant
family contributing 22 species each followed by Asteraceae (18), Solanaceae (15),
Leguminosae (12), Poaceae (12), Rosaceae (11), Rutaceae (10), Malvaceae
(9) andLauraceae (9). Other dominant families are Acanthaceae (8), Euphorbiaceae
(8), Moraceae (8), Piperaceae (7), etc. The remaining families represented by two to
six plant species (e.g., Amaryllidaceae) or just a single one (e.g., Magnoliaceae,
Acoraceae, Adoxaceae, etc.) (Fig. 4.1).

25 A

= = N
o (3 o
1 1 1

Number of species

(6]
1

Plant families
Fig. 4.1. Ten Dominant families of medicinal plants used in the treatment of
respiratory disorder in North East India.

The predominance of these families could be justified by the fact that they
embrace the group of species that are widely used in traditional folk healing practices
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among the ethnic groups in this region (Chhetri, 2005, Singh & Devi, 2015, Abat et
al., 2017, Dahal, 2019).

Plant’s parts, Use and mode of preparation and Pharmacological evaluation

The leaves are the most used by population of North east India with a
percentage of 29%, followed by the roots (18%), fruits (16%), whole plant (11%),
bark (9%), rhizome (8%), seed (6%), stem (4%), flower (3%) and shoot (3%) (Fig.
4.2).
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Fig. 4.2. Plant parts used as medicine.

The results of the present study are supported with the finding of another
systematic review of medicinal plants traditionally used to treat respiratory disorder in
Pakistan (Alamgeer et al., 2018).

The reported plants were used in 12 different respiratory disorders. The
highest number of medicinal plants documented are being employed in the treatment
of cough (270) followed by asthma (93), cold (58), bronchitis (53), Pneumonia (18),
Sore throat (13), whopping cough (7), Tuberculosis (4), Chest Pain (4), Throat
infection (3), Pharyngitis (1) and Lung inflammation (1) and breathing problems (16).
The results of the present study are supported with the finding of another systematic
review of medicinal plants traditionally used to treat respiratory disorder in Pakistan
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(Alamgeer et al., 2018), where they also reported highest number of medicinal plants
employed in the treatment of cough. Numbers of plantsused in ethno-medicine for the
treatment of different respiratoryconditions is shown in Fig. 4.3.
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Fig. 4.3. Number of medicinal plants and different respiratory diseases treated
traditionally.

Pharmacological evaluation

An attempt has been made to review the pharmacological activity of the
medicinal plants recorded based literature review to confirm their traditional use
against respiratory conditions. Total 296 plants out of 382 plant species have been
foundon which pharmacological studies were conducted toevaluate their antioxidant,
antiviral, antifungal, anti-inflammatory, antibacterial, antimicrobial, anti-allergic,
anti-histaminic, bronchodilator and antioxidantproperties as these properties are
useful for the treatmentof respiratory disorders Remaining 86 specieshighlighed in the
table yet to be evaluated pharmacologicallyin order to confirm their folkloric claim
(Table 4.1).
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Table 4.1. Diversity of medicinal plants traditionally used for respiratory disorders.

Mode of uses with

Pharmacological effect/

SI. No Species with family Part use Disease Phytochemical Constituent with
reference
reference
Leaf juice taken
Cold orally to cure
Abies densa Griff. ’ cough, cold, nasal
1. (Pinaceae) Leaf Cough & congestion Not reported.
Bronchitis ! .
asthma, bronchitis
(Dahal, 2019)
Decoction of the
Abies spectabilis Cough 2?:3 le Ifsor tal;ﬁg Antioxidant effect and Phenol
2. (D.Don) Mirb. Needle and treatz]ent of cough content
(Pinaceae) Bronchitis and bronchitis (Dall’Acqua et al., 2012).
(Chhetri, 2005)
Root used against | Alkaloids, Flavonoids, Steroids,
Cold, cold, cough | Tannins, Terpenoids (Nassir et al.,
3 Abrus precatorius L. Roots & Seeds Cough & | (Dahal, 2019). | 2017). Anti-viral effect
' (Leguminosae) Pneumoni | Seeds are used to | (Premanand& Ganesh, 2010)
a cure  Pneumonia | Antioxidant activity (Nassir et al.,
(Dahal, 2019). 2017).
Abutilon indicum (L.) Fover & Decoction of roots | Alkaloids, glycosides,
4. Sweet Roots & Seeds Cough and seeds areused | carbohydrates, tannins, phenolic

(Malvaceae)

in the form of

compounds, proteins, amino acids,
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decoction to cure
fever and cough.
(Abatet al., 2017).

saponins, flavonoids, terpenoids,
gums and mucilages (Chakraborthy
et al., 2009).

Anti-bacterial activity (Pratap et al.,
2014).

Anthraquinones, Alkaloids,
Catachols, Flavonoids, Phenolic
Acalypha indica L !—|erb extract given comp_ounds,_ Sapoqins, Stero_ids,
(Euphorbiaceae). Whole plant Cough in severe cough | Tannins, Triterpenoids (Chekuri et
(Singh, 1990). al., 2016).
Antioxidant and  Anti-bacterial
activity (Chekuri et al., 2016).
Alkaloids, Sterols, Carbohydrate
Leaf extract with | and glycosides, Fixed oils and fats,
Acanthospermum Cough honey is given in | Phenolic compounds, Tannins,
hispidum DC. Leaf and fever cough and fever | Tritepenoids and saponins,
(Asteraceae) (Singh & Devi, | Flavones and flavonoids and
2015). antioxidant activity (Gomathi et al.,
2013).
Preumoni The decoc_tion of Tannin,_ phlobatal_wnin, terpen(_)id,
Achyranthes aspera L. Whole plant a the herb is used | flavonoid, cardiac  glycoside,
(Amaranthaceae) (Zhasa et al., | phenol, alkaloid and antimicrobial
2015). activity (Baraiket al., 2014).
Aconitum dissectum Cough Tuberous root used
D.Don Tuber and externally for | Not reported
(Ranunculaceae) asthma | rheumatism  and
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internally to
relieve cough,
asthma and fever
(Dahal, 2019).

Aconitum

Rhizome is dried
up and taken to
relieve body-ache,

Alkaloids, Carbohydrate, Protrine&
Amino acid, Saponins, Glycosides,

9. heterophyllum Wall. ex Rhizome Cough & fever, cold, cough, Quinones, Flavonoids, Terpenoids
Royle cold - (APL, 1 ().
nose discharge etc. S .
(Ranunculaceae) Anti-inflammatory activity (Verma
(Pradhan and et al, 2010)
Badola, 2008). ' )
Glycosides, carbohydrate, phenolic
compound, saponins, alkaloids,
Rhizome is used in | flavonoid, tannins,
Acorus calamus L. . respiratory disease | saponins,steroids, triterpenoids
10. (Acoraceae) Rhizome Cough (Ramashankar et | (Saxena & Saxena, 2012)
al., 2015). Antioxidant activity and
antimicrobial ~ activity  (Funde,
2015).
Freshly collected | Alkaloids, flavonoids, tannins,
Acmella paniculate young stem juice is | saponins and Antibacterial activity
P taken 2 | (Mamidala & Gujjeti, 2013).
(Wall. ex DC.) R.K. .
11. Jansen Stem Cough teaspoonfuls thrice
(Asteraceae) daily after of

before food along
with honey tothe
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patient  suffering
from Cough.
(Deka&Nath,
2014).

Leaves extract is

Alkaloids, anthraquinones,

12 Justicia adhatodalL. Leaves Cold taken for cold and | flavonoids, saponins, phytosterols,
' (Acanthaceae) cough cough (Khongsai | triterpenoids and poly-phenols (
etal., 2011). Jayapriya & Shob, 2015)
Whole plant Bronchitis | Boiled and Flavonoids, terpenoids, saponins,
decoction is tannins and  reducing  sugar
Adiantum capillus- prescribed to treat | (Rajurkaret al., 2012).
13. veneris L. bronchitis Antioxidant activity (Rajurkaret al.,
(Pteridaceae) (Ningombam et 2012).
al., 2014). Antibacterial activity (Shirazi et al.,
2011).
Leaves are used
(Zhasa et al,
Cough, 2015). Decoction | Tannin, Flavonoid, Steroid,
Adiantum lunulatum Leaves & Aerial throat of aerial part used | Saponin, Anthocyanin,
14. Burm. f. infection | against cough, | Phlobatannins, Alkaloids, Phenols,
(Pteridaceae) part & bronchitis, Terpenoid, Anthraquinones,
bronchitis, | dysentery, sore | Glycosides (Mengane, 2016)
throat (Dahal,
2019).
15 Adiantum raddianum C. Wh Pulmonar | Whole plant is | Flavonoids, = Phenols,  Sterols,
. ole Plant X
Presl y, cough | used to treat cough | steroid
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(Pteridaceae)

and
respiratory
problems.

& respiratory
problems (Zhasa et
al., 2015).

(Thomas, 2014).

16.

Aerva lanata (L.) Juss.
(Amaranthaceae).

Twig

Cough &
Sore
throat

Decoction is orally
taken to treat
cough &  sore
throat
(Ningombam et
al., 2014).

Phenolic compounds, saponins,
flavonoids, tannins and phytosterols
(Kumar et al., 2013).

Antioxidant activity (Kumar et al.,
2013).

17.

Ajuga
macrospermaWall. ex
Benth.
(Lamiaceae)

Aerial Plant

Cough

The extracts of the
plant is given in
fever and cough
(Singh, 1990).

Not reported.

18.

Alangiumchinense
(Lour.) Harms
(Cornaceae)

Leaves

Cough
and cold

Fresh leaves of
about 200gm are
boiled in two litres
of water for 25
mins and the
decoction of about
200ml is taken
twice daily for a
week in cough and
cold. (Salam,
2013).

Not reported.

19.

Albizia lebbek (L.)
Willd.

Stem bark

Cough,

Decoction of stem
bark used (Rama

Alkaloids,
Saponin,

Tannin,
Flavanoids,

Glycoside,
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(Leguminosae )

Shankar &
Devalla, 2012)
Crushed stem bark
and roots are used
orally to treat
cough (Jamir et al.,
2010)

Carbohydrates,  Amino  acids,
Proteins (Chulet et al., 2010).
Antibacterial activity (Chulet et al.,
2010).

Anti-inflammatory
(Karuppannan et al., 2013).
Antioxidant activity (Karuppannan

activity

etal., 2013).
Alkaloids, Carbohydrate,
Leaf juice with Phytosterol, Sapqnlns, Pheno!lc
compound, Tannins, Flavonoid,
butter used to treat . ; .
.. . Proteins, Terpenoid, Cardial
Albizia odoratissima cough (Dahal, lycosides, Steroids ( Powar et al
20. (L.f.) Benth. Bark Cough | 2019). Decoction goy20) ! g
(Leguminosae) of bark used to I .
Antioxidant activity (Banothuet al.,
treat cough (Dahal, 2017)
2019). Antimicrobial activity (Banothuet
al., 2017).
Bulb eaten raw to Flavonoids, phytosterols  and
. treat common cold, - o
Allium cepa L. ... | saponins Antioxidant and
21. . Bulb Cold cough, bronchitis . . . .
(Amaryllidaceae) . antimicrobial activity  (Marrelliet
and flu. (Tsering, al., 2019)
2017). B '
Allium hookeri Couah & Crushed juice of | Alkaloids, Steroids, Flavonoids,
22. Thwaites Bulb Cc?ld the leaves is taken | Terpenoids, Tannins, Polyphenols

(Amaryllidaceae)

for fever and

(Swarnalataet al., 2016).
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cough (Singh &
Devi, 2015).

Bulbs, leaves and
flowers boiled in

23. ACI:I.IIEJIT/\;)rEgEt" Bu“ﬁ’ leaves & C(cj)ugT d \t/)vatr:er_ and ussd a; Not reported.
(Amaryllidaceae) owers and co ath in cough an
cold (Dahal,
2019).
100 gm garlic
cloves  pounded
with 250 gm of
sugar and heated. Sulfur-containing compounds (EI-
After cooling SaberBatiha et al,  2020),
down it | Carbohydrates, Proteins, Amino
isprescribed in | acids, Volatile oil, Saponins,
whooping  cough Terpenoids, Steroids, Er}zymes_ (
” Allium sativum L. Bulb whooping | (one  teaspoonful | Kadam et al., 2019). Antibacterial,
) (Amaryllidaceae) cough for adults and half | Antioxidant and Anti-inflammatory

a teaspoonful for
children twice
daily for a
fortnight). (Nath et
al., 2008). In
Meghalaya, Bulb
is fried in mustard
oil; oil is used for

Activity ((El-SaberBatiha et al.,
2020).
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massaging
newborns and is
taken orally for

cough. Bulb is also
taken with  hot
milk to relieve
cough. Rawbulb is
chewed for mouth
sores.
(Hynmewta&
Kumar, 2008).

Allium tuberosum Rottl.

whooping

Bulb pounded with
equal parts of
rhizome of Costus
speciosus  (Koen.
ex Retz) JE.

Sulfides, saponins, linalool,
flavonoid glycosides, essential oils,

25. ex Sprengel Bulb cough Smithand given in (Jannat et al., 2019).
(Amaryllidaceae) whooping  cough Antibacterial activity (Nauman et
: . 20| al., 2014).
(twice daily till
cure (Nath et al.,
2008).
Fresh rhizome is Antimicrobial, anti-inflammatory,
Alpinia galanga (L.) eaten o cure Anti-oxidant  activity (Chouni&
26. Wwilld. Rhizome Cough cough (Devi Paul, 2018).
(Zingiberaceae). 2013) " | Alkaloids, carbohydrates, saponins,
' tannins, protein, glycosides,
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flavonoids, steroids and terpinoids
(Subash et al., 2012).

Dried rhizome | Alkaloids, Terpenoids, Saponins,
Alpinia officinarum paste is chewed | Tannins, Protein and amino acids,
217. Hance Rhizome Cough against fever, | Flavonoids, Steroids, antioxidant
(Zingiberaceae) cough (Singh & | and antimicrobial activity
Devi, 2015). (Srividya et al., 2010).
Fresh barks are cut
into small pieces
and decoction is
prepared which is
later filtered Alkaloids, Dragendroff reagent,
through a cloth, . . .
Flavonoids, Tannin, Protein,
concentrated and . | . henol
dried inshade: out Sapor_nn, Glycosides,  Phenols,
. . . * .. | Steroids, Carbohydrate,
Alstonia scholaris (L.) of this small pill Antioxidant activity (Antony et al
28. R. Br. Bark & latex asthma (each of ca 1-1.5 2011) Y y B
(Apocynaceae) g) are  made, : .b losi .
threepills a day Antituberculosis activity
. (Macabeoet al., 2008).
(for adults) is the - : .
Antibacterial activity
recommended

dosage for curing
asthma
(Sajem&Gosai,
2006) Latex mixed
with cow’s milk

(Gami&Parabia, 2011).
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and given in
asthma (two
teaspoonfuls of
latex in 100 ml
ofmilk, once daily
for three weeks).
(Nath et al., 2008).

Amaranthus viridis L.

Leaf, take as a
curry, and juice of
the leavesused to

Tannins, resins, reducing sugars
and aminoacids (Sowjanya et al.,

29. (Amaranthaceae) Leaf Cough cure cough 201.4)'. . .
(Swargiary et al., Ant_lo_X|dant &  Antimicrobial
2019), Activity (Igbal et al., 2012)
Carbohydrates, flavonoids, amino
acids, steroids, triterpenoids,
glycosides, tannins, anthovyanins,
Powdered  seeds | aurone, flavanone, alkaloids, fixed
Amomum subulatum Cough & taken with warm | oil and fats ( Bisht et al., 2011).
30. Roxb. Seed asthma water to  cure | Anti-inflammatory (Alam et

(Zingiberaceae).

cough, asthma
(Dahal, 2019)

al.,2011).

Antimicrobial activity (Kumar et
al., 2010).

Antioxidant activity (Verma et al.,
2010)
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Alkaloids, carbohydrates, tannins,

Decoctl_on of terpenoids, flavonoids, phenols,
; leaves is used for . - X .
Anacardium steroids, glycosides, volatile oils
. Sore gargle to treat sore .
31. occidentale L. Leaves and xanthoprotein (Doss
. throat throat
(Anacardiaceae) . &Thangavel, 2011).
(Lalramnghinglova ioxid imicrobial
1998) An_tlc_)X| ant &  Antimicrobia
’ activity (Doss et al, 2011).
Decoction  (15-20
ml.) of the fruits
and of the stalk of
Colocasia Alkaloids, Carbohydrate,
Ananas comosus (L.) Bronchial esculenta (L)) | Coumarins, Flavonoid, Glycosides,
32. Merr. Fruits asthma Schott is mixed | Phenols, Quinine, Saponins,
(Bromeliaceae) with sugar and | Steroids, Tannins, Terpenoids (
taken orally in | Jenitha&Anusuya, 2016)
bronchial asthma.
(Sharma et al.,
2001).
. Plant  pastetaken
Anaphalis contorta (D. with honey to cure | Antioxidant activity (Rawat et al.,
33. Don) Hook.f. Whole plant Cough h Dahal. | 2017
(Asteraceae) Zglig) (Dahal, )
Anemone rivularis zlzril;stpa;t:a d?ckheen Essential oil, antimicrobial activity
34. Buch.-Ham. ex DC. Whole plant Cough g ' | and antioxidant activity (Shi et al.,

(Ranunculaceae)

cough and fever
(Dahal, 2019).

2012)
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Anethum graveolens L.

Leaves is useful in
asthma, cold and

Essential oils, fatty oil, moisture
(8.39%), proteins (15.68%),
carbohydrates (36%), fiber
(14.80%), ash (9.8%) and mineral

3. (Apiaceae) Leaves Leaf cough (Nonibala elerr_1er_1ts . . .
2010) " | Antimicrobial activity (Stavri &
Gibbons, 2005).
Anti-inflammatory (Valady et al.,
2010).
The plant extracts | Alkaloids, carbo- hydrates,
Anisochilus carnosus are gi.ven in cough flavo_noids, glycqsides, saponins,
36. (L) Wall Whole plant Cough especially for | steroids, tannins, phenols,
o ' children  (Singh, | triterpenoids (Kiruthiga & Sekhar,
1990). 2014)
Oil extract is used
to treat asthma and
Pneumonia (Zhasa | Alkaloids, terpenoids, flavonoids,
Aquilaria malaccensis Asthma, |et al, 2015). | steroids, saponins and tannins (Nik
37. Lam. Stem Pneumoni | Whole plant is | Wil etal., 2014).
(Thymelaceae) a, crushed, and the | Antioxidant activity (Nik Wil et al.,

decoction is taken
orally (Jamir et al.,
2010).

2014).
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38.

Areca catechu L.
(Arecaceae)

Root

Decoction of root
with bark  of
Albizia lebbek (L.)
Willd., root of
each of Citrus
medica L. and
Piper longum L.,
rhizome of
Zingiber officinale
Rosc. and leaf of
Justicia adhatoda
L.in equal parts is
administered in
asthma (four
teaspoonfuls,
thrice daily for a
month or
evenmore if
required) (Nath et
al., 2008).

Alkaloids, saponins, phenol,
reducing sugar, triterpinoids and
glycosides (Rajamani et al., 2016).
Antibacterial  activity  (Lalitha
kumari et al., 1965).

39.

Arenga pinnata
(Wurmb) Merr.
(Arecaceae).

Root

Bronchitis

Root decoction is
taken orally to
treat bronchitis
(Lalramnghinglova
, 2001)

Anti-inflammatory
(UmiKalsum et al., 2018)

activity

40.

Argemone mexicanal.

Seed

Asthma,

Pounded seed used

Alkaloids, flavanoids, tannins and
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(Papaveraceae). eczema & | against asthma, | Phenolic compounds, Phytosterols,
cough cough (Dahal, | saponins, Anthraquinone,
2019). glycosides and antibacterial activity
(Saranya et al., 2012). Antioxidant
activity (Perumal et al., 2010)
Root decoction
mixed with juice
of ginger in equal
parts with a pinch Alkaloids, Anthocyanins,
of each of black -
and lonapeooer is Anthocyanidins, Anthracene
Al N Asthma & | . IPEPP glycosides, Anthraquinones,
ristolochiaindicaL. . given in asthma . . .
41. . - Root whooping .| Cardiac glycosides, Caretenoide,
(Aristolochiaceae) and also in . . .
cough whoobin couah Coumarins, Flavonoides, Steroids,
of cﬁildgren (oge Tannin, Triterpenoids, Volatile oil
(Bawankule& Chaturvedi, 2014).
teaspoonful,
twiceor thrice daily
for three weeks).
(Nath et al., 2008).
Carbohydrate,  Reducing sugars,
Amino  Acids, Saponins,
C . . Flavonoids, Alkaloids, Tannins,
42. Artemisia indicaWilld. Leaf Asthma Leaf is used (Kala, Sterols, Triterpenoids, Phenolics,

(Asteraceae)

2005)

Glycosides ( Ruwali et al., 2015).
Antioxidative activity (Ruwali et
al., 2017).
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43.

Artemisia nilagirica
(C.B.Clarke) Pamp.

Leaf

Cough,
Asthma

Leaf decoction is
used in  cough
(Kala, 2005; Jeeva
et al, 2006). In
Manipur, Youg
shoot is boiled and
taken as vegetable
to cure asthma
(Devi, 2013).

Tannins, alkaloids, flavanoids,
terpenoids, glycosides and
antibacterial activity (Arokiyaraj et
al., 2012).

44,

Artemisia vulgaris L.

(Asteraceae)

Leaf

Leaf juice is used
in the treatment of
asthma (Sailo et
al., 2017).
Decoction of plant
used in cough
(Dahal, 2019)

Flavonoids, flavonols,
acids,  Sesquiterpene lactone,
alkaloids, coumarins, saponins,
sterols, tannins, terpenoids (Ekiertet
al., 2020).
Antioxidant  (Temraz
Tantawy, 2008)
Antibacterial (Raj Singh et al.,
2011)

Antispasmodic and bronchodilator
activities

(Khan and Gilani, 2009)

phenolic

and El-

45.

Artocarpus
heterophyllus Lam.
(Moraceae)

Root

Asthma

Roots  decoction
are used (Zhasa et
al., 2015)

Anthraquinone, Phytosterols,
Terpenoids, Phenols, Glycosides,
Flavonoids, Diterpenes and
antibacterial activity
(Sivagnanasundaramé&
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Karunanayake, 2015).

Artocarpus lacucha

Seeds and barks
are used for

Tannins, alkaloids and antibacterial

46. Buch.-Ham. Seeds and bark Asthma | treatment of L
(Moraceae) asthma (Zhasa et activity (Kumar et al., 2010).
al., 2015).
Steroids, Triterpenoids, Saponins,
Artocarpus integer _ Fruits is taken_in Alkaloids, Tannins ar_1d Phenc_>|ic
47. (Thunb.) Merr Fruit Asthma | asthma (Hazarika | compounds,  Flavonoids,Proteins,
' ' & Dutta, 2016). Carbohydrates (Sundarraj &
Thottiam, 2017).
Boiled extract of
48 Arundo donaxL. Young Shoot Cough f)r;?lgtle;‘ni('js usF;Idp?rl; Antibacterial activity (Shirkani et
(Poaceae) . al., 2014).
cough (Nonibala,
2010).
Decoction of
leaves is orally
Azadirachta indica A. administered thrice | Saponins, Tannins, Flavonoids, and
49, Juss. Leaves Cough daily for about 7 | Antimicrobial activity (Galeane et
(Meliaceae) days as cure for | al., 2017).
cough (Salam,
2013).
Bacopa monnieri (L.) Leaves and Asthma Leaf juice is used | Tannin, Phlobetannin, Saponin,
50. Wettst. shoot bronchiti’s to to cure asthma | Flavonoid, Cardiac  glycoside,
(Plantaginaceae) (Swargiary et al., | Phenol, Steroid, Alkaloid,

67




Recent Advances in Folk Medicine Research in North East India

2019). Juice of
shoot and leaf is
given in bronchitis
to infants and
children (three
teaspoonfuls, twice
or thrice daily for a
fortnight).(Nath et
al., 2008).

Carbohydrate  and  antioxidant
activity (Jain et al., 2017).

Balanophora dioica R.

Flowers/Inflores

Flowers/
Inflorescences are

51. Br. Ex Royle cences Cough used for remedy | Not reported.
(Balanophoraceae) (Zhasa et al,
2015).
.. | Saponins, Steroids, Alkaloids,
Leafdecoction is Tannins, Carbohydrates, Flavonoid,
used to  treat . .
Bambusa tulda Roxb. : Anthraquinone, Glycosides,
52. Leaf Cold (Kichu et al., .
(Poaceae) 2015) Reducing sugars (Dey et al., 2015)
Antioxidant activity (Dey et al.,
2015).
Bamboo shoot
decoction  along | Alkaloids, Tannins, Flavonoids,
53, Bambusa vulgaris Shoot Asthma with honeyis used | Phenols, Terpenoids (Owolabi &

Schrad. (Poaceae)

to treat asthma
(Swargiary et al.,
2019).

Lajide, 2015).  Antimicrobial
activity (Owolabi & Lajide, 2015).
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Barleria cristata L.

The boiled extract
of the leaf is used
in cough and chest
pain (Nonibala,

Alkaloids, carbohydrates,
glycosides, phytosterols, flavanoids,
phenolic compounds, terpenoids,
anthraquinones and saponins
(Kumudhaveni et al., 2020).

54. (Acanthaceae) Leaf Cough 2010). The | Anti-oxidant activity (Doss &
infusion of leaves | Amutha, 2009)
and roots is given | Anti-microbial activity (Sulthana,
in cough (Singh, | 2017)
1990). Anti-inflammatory activity
(Gambhire et al., 2009).
Flavonoid, glycoside, saponin,
tannins and steroid (Maji et al.,
o Leaf is used in the | 2011). Antioxidant activity (Chetan
55. Bar!:rla thomtls L. Leaf Cough treatment of cough | et al., 2011). Antibacterial activity
(Acanthaceae) (Kala, 2005). (Panchal & Singh, 2015).
Antiviral activity (Chen et al.,,
1998).
About 10 ml leaf | Anti-inflammatory activity
juice mixed with | (Krishna, 2012)
Basella alba L. var. 25 ml root juice of | Antioxidant activity (Reshmi et al.,
56. rubra (L.) Stewart Leaf Clitoria ternatea | 2012)

(Basellaceae)

L., a little
waterand ~ goat’s
milk is given in
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whooping  cough
(thrice daily for a
fortnight). (Nath et
al., 2008).

. . | Carbohydrate, alkaloid, steroid
Root decoction is - .
- and sterol, Glycoside, saponin,
Bauhinia purpurealL. taken as an . X .
. Sore : flavonoid, tannin and phenolic
57. (Leguminosae) Root astringent and to . . -
throat . compound, protein and amino acid
relieve sore throat . .
(Chankija, 1999) (Marimuthu &  Dhanalakshmi,
13 - | 2014).
. . Leaves is used in Alkaloids, Carbohydrates,
Begonia roxburghii the treatment of . . .
58. - Leaves Cough Flavonoid, Glycosides, Tannins,
A.DC. (Begoniaceae) cough (Zhasa et .
Saponins ( Mobarak et al., 2018)
al., 2015).
Leaf juice (5ml) is
kenorall r . . .
takenorally t_o treat Volatile oils, flavonoids,
cough (Dolui et al., . . .
e glycosides, sacchrides, proteins,
2004). Fruit juice S .
.~ | carotenes, vitamins, minerals, B-
Benincasa hispida also useful in sitosterin and uronic acid (Rana &
P Leaf, Fruit & Cough & | asthma, cough
59. (Thunb.) Cogn. Suttee, 2012).
Root Fever (Dahal,

(Cucurbitaceae)

2019).Infusion  of
the root (5 ml, 3-4
times daily) is
given orally in
asthma (Sharma et

Antioxidant activity (Mandana et
al., 2012).

Antiasthmatic
&Ramu, 2002).

activity  (Kumar
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al., 2001).

Berberis angulosa

Root used to cure

60. Wall. ex Hook f. & Root Cough & cough, cold | Not reported.
Thomson cold (Dahal, 2019)
(Berberidaceae) ' '
Betula alnoides Buch.- Decoction of bark Antioxidant. antimicrobial activit
61. Ham. ex D. Don Bark Cough used against cough (Ghimire et ,al 2012) y
(Betulaceae) (Dahal, 2019). B '
The extract of
Bidens biternata (Lour.) L%al}/eﬁ z;rsld%g/eenr bm
62. Merr. &Sherff Leaves Cough g ETOY 1 Not reported.
(Asteraceae) the Rongmeis in
Manipur  (Singh,
1990).
The leaf juice is
Bischofia iavanica Sore used in the | Carbohydrates, cholesterol,
63 BIurJne Leaf throat & treatment of sore | proteins, flavonoids, alkaloids,
throat and cough | phenols, saponins, tannins, and fatty
. (Phyllanthaceae) cough h d h | phenol - - df
asa et al, | acids (Chowdhury etal., .
y M| zn I, | acids (Chowdh 1., 2020)
2015).
Blumea balsamifera Entire plant used | Terpenoids, fatty acids, phenols,
64 (L) DC Whole Plant Cold& as an expectorant | alcohols, aldehydes, ethers, ketones,
' ) X Asthma | andin the treatment | pyridines, furans, alkanes,
(Asteraceae)

of colds. (Neogi et

Flavonoids (Pang et al., 2014).
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al., 1989).
Decoction of the
leaves (10 ml, 3-4
times daily) is
given orally in
asthma and cough
(Sharma et al.,
2001).

Antioxidant, anti-microbial and
anti-inflammation Activity (Pang et
al., 2014).

Blumea fistulosa

The boiled extract
of the fresh leaf is

65. (Roxb.) Kurz Root Cough prescribed orally in | Not reported.
(Asteraceae) fever and cough
(Nonibala 2010).
Alkaloids, steroids, terpenoids and
Blumea lanceolaria (Ro Extract of leaves is | cardiac glycosides, tannins and
66 xb.)Druce Leaves Asthma & | given in asthma | phenolic compounds (Yadav et al.,
' (Asteraceae) bronchitis | and bronchitis | 2018)
(Singh, 1990). Antioxidant and  antibacterial
activity (Mishra et al., 2015).
Blumeopsis flava (DC.) Boiled decoction | Alkaloids, Tannins,  Saponins,
' of leaves is given | Steroids, Phlobatannins,
67. Gagnep. Leaves Dry cough f d hiT ids. El ids. Cardi
(Asteraceae) or ry coug erpenoids, Flavonoids, Cardic
(Pfoze, 2012). Glycosides (Shantabi et al., 2014).
Boerhavia diffusa L R_oot Po_unded and Pheno_lic _glycoside,_ terpenoids,
68. (Nyctaginaceae) ' Root Asthma | given in asthma | organic acids, boeravinones A-J (a
(10 gm) thrice | group of rotenoids), flavone,
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daily for three
weeks). However,
some  medicine-
men prescribed the
powdered dry root.
(Nath et al., 2008).

isoflavone, flavonol, flavonoid,
glycoside, xanthone, Lignin, purine
nucleoside, sterol, sterol ester,
ecdysteroid, fatty acid,
hydrocarbons (Nandi & Ghosh,
2016).  Antiasthamatic,  Anti-
inflammatory, Antimicrobial,
Antioxidant activity (Govindarajan
et al., 2005).

Boerhavia repens Linn.

Leaves juice are

69. (Nyctaginaceae) used in asthma, Not reported.
(Sailo et al., 2017)
Steroids, saponins, flavanoids,
Roots of young | cardiac glycosides, tannins and
Bombax ceiba L. plants are used | phenolics (Jain et al., 2011).
0. (Malvaceae) Root Asthma (Zhasa et al., | Antibacterial Activity (Islam et al.,
2015). 2011).
Antiviral activity (Said et al., 2011).
glomirrisiiéo?é:zme) Fruit is used in the
71. Regel Fruit Cough treatment of cough | Not reported.
(Araliaceae) (Kala, 2005).
R . Decoction of bark
Breonia chinensis used acainst fever
72. (Lam.) Capuron Bark Cough g Not reported.

(Rubiaceae)

and cough (Dahal,
2019).
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Seed is used in the Alkaloids, carbohydrates,
flavonoids,  tannins,  proteins,
treatment of cold, .
L . Cough & reducing sugars, phytosterols,
Caesalpinia crista Linn. . cough and . .
73. . Seed Whooping . saponins, coumarins and
(Leguminosae). whooping cough. | ;. .
cough . triterpenoids (Ishan et al., 2013).
(Gogoi et al, . X o
Antibacterial activity (Ishan et al.,
2019) 2013).
Cajanus cajan (L.) Seed useful against ,;-\Onlt:)r;lcroblal Activity (2u et al,
74. Mill. Seed Cough cough (Dahal, I .
. Antioxidant activity (Sarkar et al.,
(Leguminosae). 2019). 2009)
About one cup of
leaf decoction
along with half
spoonful of black
Calamus viminalis salt  and one
75. Willd. Leaf Asthma | spoonful of honey | Not reported.
(Arecaceae) is given for the
treatment of
asthma and cough
(Majumdar &
Datta, 2007).
P e Powder of root | Alkaloids, Glycosides, Tannins,
Calotropis gigantea Root bark, Dry Asthma & bark mixed with | Saponins, Flavonoids (Kori &
76. (L.) Dryand. leaf, Cough fresh latex of the | Alawa 2014) Antimicrobial
(Apocynaceae) Flower ' .

plant and

activity (Kori & Alawa, 2014).
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smoked like
tobacco in
asthma (once or
twice daily to

reduce the
severity of
attack). (Nath et
al., 2008).

One dry leaf is
pounded  with
about 10 gm
each of black
pepper, fruit
bark of
Sapindusmukors
siGaertn. and
common salt
made into pills
of about 3 gm
each and are
given  incough
and  breathing
trouble (one or
two pills, twice
daily for 7 to 10
days). (Nath et
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al., 2008).
Flower with few
drops of honey
is taken in cough
and asthma (Sen
etal., 2011)

Canavalia gladiate

Root juice is given
in asthma (two
teaspoonfuls, with
a pinch of common

Antioxidant activity (Gan et al.,

e (L(ejaﬁr(:{i)ngsié) Root Asthma salt, twice dailyfor | 2016)
g ' a fortnight or
more) (Nath et al.,
2008).
Capsicum chinense Regular gatlng of AIkaI(_)lds, tannins,  flavonoids,
. the  fruit  cure | saponins, phenol, carbohydrate,
78. Jack. Fruit Asthma . . .
(Solanaceae) asthma (Singh et protel_n,_ reducing sugar and
al., 2015). capsaicin (Sen et al., 2016).
Fruit
. isrecommended for | Alkaloids, tannins, flavonoids,
Capsicum frutescens . X .
79 Linn Eruit Sore regu_lar eating in saponins, phen_ol, carbohydrate,
' (Solanacéae) throat respiratory protein, reducing sugar and
disorder (Sailo et | capsaicin (Sen et al., 2016).
al., 2017).
80. Cardamine hirsuta L. Leaf Cough Leaf juice taken Not reported.

(Brassicaceae)

against cough
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(Dahal, 2019).

Triterpenoids,  steroids, tannins
Cough Crushed flower terpenes, ster_ols, tannins  and
CareyaarboreaRoxb mouth ar’] q and bark are | saponins (Khalig, 2016).
81. : ' Flower & Bark soaked overnight | Anti-inflammatory (Sambath
(Lecythidaceae) throat ;
infection | M water and used kum_aret al:, 2006). o N
(Das et al., 2009). | Antibacterial & antioxidant activity
(Kumar et al., 2006).
Alkaloids,  Carbohydrates  and
glycosides, Fats, Saponins, Tannins,
g Fruit pulp useful in | Flavonoids, Phenolics compounds,
82. (izs'ﬁr::isrfgls:els. Fruit pulp Asctgrl;nah& asthma and cough | Proteins and amino acids (Kulkarni
g 9" | (Dahal, 2019). etal., 2015).
Antimicrobial &  antioxidant
activity (Kulkarni et al., 2015).
Young stem is cut
to produce juice
Castanopsisechinocarp Pneumoni which is taken
83. aMiq. Young stem a orally for | Not reported.
(Fagaceae) Pneumonia
(Lalrinkima,
2013).
Castanopsis tribuloides Stem decoction is
84. (Sm.) A.DC. Stem Cough used to treat cough | Not reported.
(Fagaceae) (Kala, 2005)
85. Catharanthus roseus Leaves Asthma& | The decoction of | Anti oxidant activity
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(L.) G. Don. dry cough | the fresh leaves is | (Bhutkar&Bhise, 2011). & Anti-
(Apocynaceae) used to  treat | microbial activity (Patil & Ghosh,
asthma (Jamir et | 2010).
al., 2012). Boiled
decoction of tender
leaves is
prescribed for
fevers and dry
cough (Pfoze,
2012).
The rhizome is
Cautleya gracilis (Sm.) eaten raw to
86. Dandy Rhizome Cough relieve cough (Rai | Not reported.
(Zingiberaceae) &Lalramnghinglov
a, 2010)
Alkaloids, Carbohydrate,
Flavanoids, Glycosides, Phenolic
compound, Saponins,  Steroids,
. Tannins, Terpenoids (Saranya et al.,
Centella asiatica (L.) Dlzztt)cig(t);ker?fin the 2017).
87. Urb. Whole plant Asthma i‘ Antioxidant activity (Jayashree et
: sthma (Sen et al.,
(Apiaceae) al., 2013)

2011).

Antiviral activity (Yoosook et al.,
2000).

Antiinflammatory activity (Guo et
al., 2004).
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88.

Cereus repandus (L.)
Mill.
(Cactaceae)

Leaf

Cough

Fleshy leaf of
Cereus
peruvianus,
roasted over flame.
The withered
leaves are then
squeezed and a
greenish juice is
obtained. This
juice is prescribed
to take with honey
at the rate ofone
teaspoonful twice
daily for 3-4 days.
This is often seen
to be practiced
among children
which is avery
effective
preparation against
cough. (Deka &
Nath, 2014).

Phenolic, flavonoid, tannin,
alkaloid, anthocyanin, antioxidant,
antimicrobial activity (El-Beltagi et
al., 2019)

89.

Cinnamomum
glanduliferum (Wall.)
Meisn.
(Lauraceae)

Bark & Young
leaves

Cough,
bronchitis
&
pneumoni

Stem bark juice
and juice of fresh
young leaves (5
ml, 3 times daily)

Antimicrobial activity  (Taha
&Eldahshan, 2017).
Anti-inflammatory (Azab et al.,
2017).

79




Recent Advances in Folk Medicine Research in North East India

is given orally in
cough,

bronchitis and
pneumonia. The is
also given orally
forthe same
purposes (Sharma
et al., 2001).

90.

Cinnamomum
glaucescens (Nees)
Hand.-Mazz.
(Lauraceae)

Bark

Bronchitis

Pnemonia
and cough

Juice of the bark
taken orally to
treat  bronchitis,
pneumonia  and
cough

(Lalramnghinglova
, 2001).

Antimicrobial activity &
antioxidant activity (Prakash et al.,
2013).

9L

Cinnamomum tamala
(Buch.-Ham.) T.
Nees&Eberm.
(Lauraceae)

Leaves & Bark

Asthma,
Cough&
Cold

In Meghalaya,
Barks decoction is
taken 1 tea
spoonful twice
daily at least three
days for relief
cough. (Samati,
2007).

In Manipur, the
boiled extract of
the leaves is given

Terpenoids, Tannins,
Phenol/Polyphenols,  Flavonoids,
Alkaloids, Saponin (Mishra et al.,
2010).

Antibacterial activity (Mishra et al.,
2010).

Antioxidant activity (Chakraborty
& Das, 2010).
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in cold, cough and
diuretic (Nonibala,
2010). The dried
bark powder mix
with honey in a
dose of 3-5 g to
treat cough and
asthma.

(Swargiary et al.,
2019)

The bark is dried,
made into powder,
then smoked along
with tobacco to

Alkaloid, Flavonoid,  Tannins,
treat asthma, . .
asthma, . Saponin, Glycoside,
: . coughing, and . .
Cinnamomum verum J. coughing, tuberculosis Anthrocyanin, Coumarins,
92. Presl Bark & Leaves and (Chankija, 1999) Terpenoids, Essential oil, Phenol
(Lauraceae) tuberculos K, ' (Ahmed et al., 2020).
. Infusion of leaves L - e
is . Antimicrobial activity (Ahmed et
taken against
- | al., 2020)
cough (Lalzarzovi
&
Lalramnghinglova,
2016).
93. Cissampelos pareiralL. Root Cough The root paste is | Anti-oxidant activity (Hussain et

(Menispermaceae)

given orally as

al., 2010).
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tonic in  cough
(Singh, 1990).

Antimicrobial activity (Kumar et
al., 2006).
Anti-dengue activity (Soodet al.,

2015).
Whole plant is | Alkaloids, Flavonoids, Tannins,
CissusauadranaularisL used in the | Terpenoids, Saponins, Cardiac
94, ?Vi taceage) ' Whole plant Asthma | treatment of | glycosides, Proteins,
asthma (Zhasa et | Carbohydrates, Phenols  (
al., 2015). Prabhavathi et al., 2016).
Sun-dried  seeds Amino gmds, saponins, alkaloids,
. . flavonoids,
Citrullus colocynthis were chewed .
95 (L.) Schrad Seed Cough regularly flgvones, tqnnms,. sterols,
: e ' triterpenes ( Satti&Edriss, 2014).
(Cucurbitaceae). (Thokchom et al., Antioxid ity (K |
2015) ntioxidant activity (Kumar et al.,
' 2008).
Fruits are used
(Zhasa et al., . .
2015). Decoction Reducw_\g sugar, flavono!d,
: . antraquinone, tannins, terpenoid,
Cough, of root mixed with . -
. . . . .| saponin and alkaloid
Citrus maxima (Burm.) throat salt is given in
. . . (Othman et al., 2008).
96. Merr. Fruit and Root infection, | cough and L .
. . Antioxidant activity (Othman et al.,
(Rutaceae) Bronchial | bronchial problem
2008).
problem | (four teaspoonfuls,

once daily on
empty stomach in
the morning for

Antibacterial Activity (Barrion et
al., 2014).

82




Recent Advances in Folk Medicine Research in North East India

three weeks). Root
juice is given to
get relief from
cough and
bronchitis  (three
teaspoonfuls, twice
or

thrice daily for a
week). (Nath et al.,
2008).

97.

Citrus hystrixDC.
(Rutaceae)

Root

Whooping
cough

Root of C. hystix
and outer cover of
C. reticulata fruit
are grinded
together in equal
amount and the
juice obtained is
taken 2 teaspoon
twice daily for
whooping  cough
for 7 days (Salam,
2013).

Antioxidant &Antimicrobial
Activities (Uddin et al., 2014).

98.

Citrus indicaYu.
Tanaka(Rutaceae)

Root

Asthma

Root Pounded with
roots of Alstonia
scholaris (L.) R.
Br., Justicia

Not reported.
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adhatoda L.,
Solanum
Surattense
Burm.f., Capsicum
annuum L., Entada
pursaetha DC. and
Heliotropium
indicum L., black
and long pepper in
equal amount,
made into pills of
about 5 gm each
and given in
asthma (two pills,
thrice daily for
three weeks).
(Nath et al., 2008).

Clausena heptaphylla

Fruit juice with
rock slat is taken
internally for the

Flavonoids, alkaloids, saponins &
steroids

99. (Roxb.) Wight & Arn. Fruit C;Sttjﬁrif‘ treatment of cough | (Fakruddin et al., 2012).
(Rutaceae) andasthma Antibacterial & antioxidant activity
(Choudhury, (Fakruddin et al., 2012).
1999).
100. Clerodendrum Leaf Cough Leaf decoction is | Polyphenols, steroids, flavonoids,

glandulosum Lindl.

used to treat cough

saponins & antioxidant activity
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(Lamiaceae)

(Kala, 2005).

(Jadeja et al., 2009).

101.

Clerodendrum indicum

(L.) Kuntze
(Lamiaceae)

Leaves & Stem

Asthma,
Bronchitis
, Cough

Juice from leaves
with ginger juice
(1:2) is taken on
cough or asthmatic
condition (Sen et
al., 2011). The
plant stem is dried
and smoked to
cure asthma. The
root extract is also
believed to cure
asthma and
bronchitis  (Devi,
2013). Root juice
is given in asthma
(two teaspoonfuls,
twice daily
reqularly for a
month). (Nath et
al., 2008)

Triterpenoids,  steroids,  steroid
glycosides, flavonoids (Somwong
et al., 2015).

Antimicrobial activity (Pal et al.,
2012).

102.

Clerodendrum
infortunatum L.
(Lamiaceae)

Leaves

asthma

Leaves are taken
raw or are mixed
with vegetable for
curing

asthma (82%)

Phenolic content &  antioxidant
activity

(Gouthamchandra et al., 2010)
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(Sajem & Gosai,
2006). Leaf past is
also used to treat
cough (Deka &
Nath, 2014).

Root juice is given
in whooping cough

Tannins, phlobatannin,
carbohydrates, saponins,
triterpenoids, phenols, flavanoids,
flavonol  glycosides,  proteins,
alkaloids, antharaquinone,

103 Clitoria ternatea L. Root Whooping | (two teaspoonfuls, | anthocyanins, cardiac glycosides,
' (Leguminosae) cough thrice daily for a | Stigmast-4-ene-3,6-dione, volatile
fortnight). (Nath et | oils and steroids (Al-Snafi, 2016).
al., 2008). Antibacterial activity (Anand et al.,
2011).
Antihistaminic and antiasthmatic
(Taur & Patil, 2011)
Egﬁgg“ofr: ui?sf ;23 Antimicrobialand antioxidant
’ activity (Sakharkar & Chauhan,
stem (5-10 ml, 3
Coccinia grandis (L.) Cough times daily) is 2017). . .
. ' &respirato | . .~ | Carbohydrates, Proteins, Alkaloids,
104. Voigt Leaves given orally in ; ; .
. r tract Cardiac Glycosides, Flavonoids,
(Cucurbitaceae) . : cough  treatment . . .
infection Tannins, Phlobatannins, Resins,
(Sharma et al, . . .
Saponins, Terpenoids, Steroids

2001). The fruit is
eaten also in cough

(Sakharkar & Chauhan, 2017).
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and respiratory

tract infection
(Sharma et al,
2001).
Codonopsis clematidea Decoction of
105. (Schrenk) C.B.Clarke Whole plant Cough & whc_)le plant used Not reported.
Cold against cough, cold
(Campanulaceae). (Dahal, 2019)
Codonopsis foetens Decoction of
106. Hook. f. et Thomson Whole plant Cough & thle plant used Not reported.
Cold against cough, cold
(Campanulaceae). (Dahal, 2019)
Fever Leaf is eaten raw
107, Colocasia affinis Schott Leaf respiratory to_ cure respiratory Not reported.
(Araceae) disorder disorder (Kala,
2005)
Colocasia esculenta Roots are effective | Alkaloids, Glycoside, Flavonoids,
108 (L) Schott Root Pharyngiti | in  treatment of | Terpenes,
' (Araceae) S Pharyngitis (Sailo | Saponins, Phenol (Krishnapriya &
etal., 2017) Suganthi, 2017).
Plant extract is | Oils and fats, Alkaloids, Lactones
Commelina effective in cough | and coumarins, Triterpenoids and
109, benghalensis L. Whole plant Cough (Devi 2013). | steroids, Resins, Reducing agents,

(Commelinaceae).

Extract with honey
taken to  cure
cough (Dahal,

Phenols and tannins, Amino acids,
Quinones,  Astringents, saponins
(Cuellar et al., 2010).
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2019).

Antimicrobial activity (Cuellar et
al., 2010).

Antioxidantactivity (Sahu et al.,
2013).

Anti-viral activity (Batool et al.,
2018).

Cordia dichotoma G.

Fruit powder taken
with water to cure

Pyrrolizidine alkaloids, coumarins,
flavonoids, saponins, terpenes and
sterols (Ganjare & Raut, 2019).

110. Forst. Fruit Cough dry cough (Dahal Antibacterial (Parekh & Chanda,
(Boraginaceae) 2019) "1 2007).
' Antioxidant activity (Sharma et al.,
2007).
Alkaloids, glycosides, steroids,
phenolic,
) flavonoids, polyphenols, tannins,
Rhizome cut and | 4pq B-carotene, Diosgenin,
Cheilocostus speciosus grr]c()ju?ﬁ o mgngfrciz p-sitosterol, furostanol
111. (J. Koenig) C.D. Specht Rhizome Bronchitis eaten P against saponins-costusosides,
(Costaceae) bronchitis (Kayang | B-D-glucoside, prosapogenins,
et al, 2005). d!oscm, _ gracillin,
dihydrophytylplastoquinone,
anda-tocopherolquinone  (El-Far,
2018).
112 Crateva unilocularis Stem bark Cough & | Decoction or | Antibacterial activity (Bhattarai et
' Buch.-Ham. asthma infusion of stem al., 2009)
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(Capparaceae).

bark taken against
cough and asthma
(Dahal, 2019).

Flowers used
against lung
Crawfurdia speciosa C. Lung disorders including
113. B. Clarke Flower inflammat | lung Not reported.
(Gentianaceae) ion inflammationand
dry cough
(Tsering, 2017).
he'z:ae(;/aecrr’le _ Carbohy_dartes, _ Alkaloids,
Crinum asiaticum L and Bulp (Kalita, N., FIavon0|d,_ Saponins,  Tannins,
114. (Amaryllidaceae). Bulb cough Kalita, M.C., Ster_ols (Pr_lya&R_a(?, 2017). _
pneumo,ni 2014). Antibacterial activity (llavenil et
a al., 2010).
Used for
treatingsevere
cough (Myrchiang
Curcuma angustifolia et al.,, 2018). The | Flavanoid, Carbohydrate, Protein,
115. Roxb. Flower Cough boiled extract of | Alkaloid, Steroid, Tanin, Saponin
(Zingiberaceae) flower and | (Mehra& Jain, 2019).
rhizome is used in
cough (Nonibala,
2010).
116. Curcuma caesia Roxb. Rhizome Cough, Rhizome is used | Alkaloids, flavonoids, saponins,
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(Zingiberaceae) asthma (Kala, 2005) terpenoids,  steroids,  proteins;
Antimicrobial, Antioxidant, Anti-
asthmatic and anti-inflammatory
activity (Tomar & Moin, 2021).
Rhizome decoction
Curcuma decipiens Cold lfealisfg doéalclgugﬁ Flavanoid, Carbohydrate, Protein,
117. Dalzell Rhizome . Alkaloid, Steroid, Tanin, Saponin
(Zingiberaceae) &Cough dlsease. (Mehra & Jain, 2019)
(Myrchiang et al., ' '
2018)
Rhizome and
Leaves juice with
honey is used in
cough and fever.
(Sailo et al., 2017).
Rhizome  powder
mixed with cow’s | Anti-inflammatory activity (Bagad
118 Curcuma longa L. Rhizome Bronchitis | milk is given in | etal., 2013)
' (Zingiberaceae) & Cough, | bronchitis (one | Antimicrobial activity (Jalaluddin et

teaspoonful of
powder

mixed with 200 ml
om milk in a dose
twice daily for
three weeks) (Nath
et al., 2008).

al., 2019).
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Curcuma zedoaria

Anti-inflammatory activity (Mau et

h . Cold, Rhizome is used | al., 2003).
119. (Ch_rlst_m.) Roscoe Rhizome cough (Kala, 2005) Antimicrobial activity (Wilson et
(Zingiberaceae)
al., 2005)
Lauric acid, ester compound,
alkanes,  phenolic  compound,
myristic acid, plasticizer compound,
Juice of the stem is pglmltollc aC|d,. palm_ltlc acid,
L . diterpene, stearic acid, mono
Cuscuta reflexa Roxb. taken in jaundice .
120. Stem Cough unsaturated fatty, chlorine
(Convolvulaceae) and cough (Sen et / .
compound, steroid, alkaloid,
al., 2011). . .
triterpenes and amino compound
(Rai et al., 2016).
Antioxidant activity (Tanruean et
al., 2017).
- _ The boiled extract Stermq, flavon0|_d, glycoside,
Cyanthillium cinereum of the plant is used | S&PoNins and tannin (Roy et al.,
121. (L) H. Rob. Whole plant Cough |COTHeP 2019).
in cough. N o
(Asteraceae) . Antioxidant activity (Guha et al.,
(Nonibala, 2010) 2011)
Hot decoction (c | Ketones, alcohols, phenols,
Cymbopogon citratus 10 ml) is taken | terpenes, flavonoids, saponins,
(DC.) Stapf orally twice a day | steroids, tannins, alkaloids,
122. (Poaceae) Whole plant Cough for the treatment of | geranial, terpernoids, polyphenols,

cough and cold
(Choudhury,

esters, aldehyde and fatty acids
(Oladeji et al., 2019).
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1999).

Anti-bacterial activity (Ambade &
Bhadbhade, 2015).

Antioxidant activity (Lu et al.,
2014).

Respirator
y
Czlg:ec;p;?grtlefl:(ejx)u S\S/US infections | Leaves (Kalita, N.,
123. RO Leaves as sore Kalita, M.C., | Not reported.
Watson
throats, | 2014)
Poaceae .
pneumoni
a
Whole plant
crushed with water
and the filtrate is
taken 3-5 teaspoon | Proteins, carbohydrates, minerals,
Cynodon dactylon (L.) twice daily at least | flavonoids, carotenoids, alkaloids,
y y ' 3 days for relief of | glycosides and triterpenoides
124. Pers. Whole plant Cough h |
(Poaceae) cough. _ (Ku_ma_r eta.,20_13).
Plant juice with | Antioxidant activity (Bhalerao et
honey is given in | al., 2011).
morning to reduce
cough (Sen et al.,
2011).
Cvoerus esculentus L Rhizome is used in | Alkaloides, Cyanogenic glycosides,
125. yp ' Rhizome Cough case of fever, cold | Resins, Tannins, Sterols, Saponins

(Cyperaceae)

and coughs

(Chukwuma et al., 2010).
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problems  (Devi,
2013).
The extract of
Cyperus haspan L rhizome is
126. y ' Rhizome Cough given with honey | Not reported.
(Cyperaceae) ; .
in cough (Singh,
1990).
Fresh . r_h'ZO”?e Protein, carbohydrate, phenole,
Cyperus rotundus L. . extract Is given in . . ;
127. (Cyperaceae) Rhizome Cough couah (Devi flavonoid, alkaloid, terpenoid, and
yp 9 " | Saponin (Prakash et al., 2019).
2013)
Cyphomandra betacea Fruits are used to L L
. Cold, sore | treat cold and sore | Antioxidant activity (Ordéiiez et al.,
128. (Cav.) Sendtn. Fruit h h Zh L | 2010
(Solanaceae) throat throat (Zhasa et al., )
2015).
Decoction of culm
with  bark  of | Carbohydrates, proteins, amino
Terminalia arjuna | acids, terpenoids, alkaloids,
. (Roxb.) Wt.et Arn. | saponins, tannins, flavonoids,
Dactyloctenium in equal quantities | steroids , fixed oils and phenols (
129. aegyptium (L.) Willd. | Culmwithbark | Asthma | I duat d A el P
(Poaceae) is given in asthma Nag_arj_una etal., 2(_)1_5).
of children (20 ml, | Antimicrobial activity (Kumar et
thrice daily for two | al., 2015), antioxidant activity (Al-
to three months). | Snafi, 2017).
(Nath et al., 2008).
130. Datura stramonium L. | Fruit, Dried leaf, | Asthma | Fruit juice is used | Tropane alkaloids, amino acids,
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(Solanaceae) Seed in treatment of | tannin, phytic acids, carbohydrates
asthma (Sailo et | (Singh & Singh, 2013).
al.,, 2017). Dried | Antibacterial activity  (Reddy,
leaf powder is | 2010).
smoked in asthma. | Antioxidant activity (Kumar et al.,
Seed paste is given | 2008).
in asthma with
goat’s milk (5 gm
paste in 250 ml of
milk, once daily
fora week or
more). (Nath et al.,
2008).
Seeds used in the Alkaloic_js, carbohy_drate, pheno_l,
Daucus carota L. flavonoids, coumarin, chlorogenic
131. . Seed Cough treatment of cough . . :
(Apiaceae) (Dahal, 2019) acid and terpenoid (Sivanantham