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Abstract  The present survey was conducted in
Sikkim's south and east districts and interacted with 6
traditional healers/informants from the selected areas. The
methodology adopted during the survey was face-to-face
interview, field survey, open-ended survey, and
pre-prepared semi-structured questionnaires. A total of 30
ethnomedicinal plant species belonging to 24 families, 25
genera were presented in this work for the treatment of
jaundice by the traditional healers from Gangtok and
Namchi districts of Sikkim. The study revealed that the
most of the traditional healers were more the 50 years of
age, 6/6 (100%) were male and are mainly herbalist; all
were literate, done middle level of education at least (50%).
Based on plant family utilization, Asreraceae and
Rutaceae (10%) followed by Fabaceae, Aristolochiaceae
and Berberidaceae (5%) were reported. Further, root
followed by leaf and stem are the highest plant parts used
and the most commonly used form of preparation was juice
followed by decoction. In case of mode of administration,
oral route of administration was highest as compare to
topical route. The ethno-botanical index-Use Value
(UV)-0.83 was found to be highest for Cuscuta reflexa
followed by Curcuma longa (0.5), Andrographics
paniculate (0.5) respectively. From the findings, it was
revealed that, the traditional healers are using the different
plants to treat jaundice since ages with different types of
preparations. Therefore, such traditional knowledge should
be explored more for the scientific development and
motivate such practices leading edge in pharmacological

activity found in these plants having more UV value may
lead to the identification of novel therapeutic candidates in
the future.

Keywords  Traditional Healers, Sikkim Himalaya,
Treatment of Jaundice, Traditional = Medicines,
Ethno-Medicines, Survey Study

1. Introduction

Sikkim, which makes up only 0.2% of the nation's total
area, is known for its rich biodiversity and has been
recognized as one of the HOT- SPOT in the Eastern
Himalayas. The state is blessed with a wide variety of
plants and animals. Many plants found in the forest have
long been valued for their therapeutic properties by the
locals and members of specific communities, such as
herbalists and traditional healers. The locals utilize a
variety of natural treatments to cure a wide range of
ilinesses. Additionally, the vegetation of these mountains is
responsible for modern medicine. Numerous species
originating from the Himalayas have revolutionized the
allopathic medical system [1]. Many people believe that
medicinal herbs are a gift from nature to humanity. Various
parts of medicinal plants, including herbs, shrubs, and trees,
are used for curing jaundice and other diseases like
neurodegenerative, inflammatory, anthelmintic,
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diaphoretic, diuretic, etc. According to WHO (World
Health Organization), “medicinal plant is a plant, within
which one or more of its parts contains the substances,
which can be further used for various therapeutic purposes,
and serves as a precursor or for chemo-pharmaceutical
semi-synthesis” [2]. "Ethnobotany" refers to the
long-standing link between humans and plants.
Ethnobotany, also known as ethnobiology, is the scientific
study of plants and human relationships that demonstrates
plants as the major source of need. The term ethnobotany is
derived from the term ethnology, which means the study of
culture. The study and application of ethnomedicines are
one of the most well-known and widespread elements of
ethnobotany, which covers a variety of topics.
Ethnomedicine involves the study of indigenous beliefs,
concepts, knowledge, and practices among the ethnic
groups of tribal and rural people for preventing, curing, and
treating various ailments. The ethnic or tribal society has
relied heavily on the indigenous flora for medicinal and
other uses since the beginning of human existence [3, 4].
Based on their experiences maintaining their health, rural
and tribal communities' indigenous beliefs, abilities, and
practices are represented in the traditional medicine system
[5]. The information regarding the usage of medicinal
plants has been transferred from generation to generations
and only a certain group knows about the details of it [6, 7].
Ethno-medicinal plants have a significant role in the lives
of people of rural and tribal areas.

Jaundice (icterus) is a chronic symptomatic condition
that arises when the amount of bilirubin in the blood
increases. This survey describes various ethnomedicinal
herbs utilized by Sikkim's traditional healers to treat
jaundice. The plant's roots, leaves, fruits, and flowers are
among the parts that are used to treat jaundice. The word
"jaundice" basically comes from the French word "jaune,"
which means "yellowness" and is associated with yellow
pigmentation [8]. Pigmentation is generally shown by the
skin and eyes. It occurs due to the increasing level of
bilirubin. The body naturally produces bilirubin through
the process of hemolysis, which is facilitated by the action
of liver cells. Biliverdin reductase then leads to the
formation of bilirubin or unconjugated bilirubin. The
metabolism of bilirubin describes the pathophysiology of
jaundice [9]. In the absence of glucuronic acid,
unconjugated  bilirubin  (lipid-soluble) is normally
transformed into conjugated bilirubin (water-soluble),
which is then expelled in the small intestine. Glucuronic
acid is removed in the small intestine when bacterial
protease is present. The removed material then travels
through the large intestine as feces, reaches the kidney
through the portal vein, and exits as urine. This bilirubin
turns yellow in the blood, skin, sclera, and mucous
membrane when it builds up in these areas. This yellowing
of the skin and other tissues is commonly referred to as
jaundice or icterus, and it usually appears when the plasma
bilirubin level exceeds the normal range of 2 mg/dl [10].
The pathophysiology of jaundice states that it is mostly

caused due to the liver's overproduction of bilirubin at an
elevated level. This overproduction can be brought on by a
variety of conditions, including cholestasis, Gilbert's
syndrome, acute or mild hepatic inflammation, and bile
duct obstruction. Compared to newborns, adults are
typically found to have considerably more severe and
effective jaundice, which can occasionally even result in
the adult's death [11]. Based on its pathophysiology,
jaundice manifests in three main stages or types: prehepatic
jaundice, which is brought on by the hemolysis of
erythrocytes, or red blood cells. Hepatic jaundice results
from aberrant liver metabolism or liver malfunction, while
post-hepatic jaundice is brought on by decreased liver
function or bile duct obstruction. Jaundice can also be
caused by a virus, which can spread through tainted food
and water, through inadequate sanitization practices, or by
a number of other liver-damaging illnesses such hepatitis A,
B, C, and D, liver cancer, hemolytic anemia, etc., [12, 13].
Jaundice has a long history, as evidenced by the use of
ancient Ayurveda and traditional Indian medical practices
[14]. Herbal treatment is prescribed for jaundice because
medicinal plants show a faster rate of reduction in cases
when compared with western medicines [15]. Due to
cultural or historical reasons and the high cost and side
effects of allopathic medicines, traditional and herbal
medicines have gained popularity for curing jaundice. So,
numerous ethnomedicinal plants have been used by the
people of different communities for treating jaundice based
on their indigenous knowledge. In-depth knowledge of
ethnobotanical research is important for the conservation
and use of biological resources [16]. In recent years, there
has been a growing interest in researching medicinal plants
and their traditional uses across various regions of the
world [17]. The documentation of indigenous knowledge
through ethnobotanical studies is beneficial for community
healthcare, drug development, biodiversity conservation,
and cultural traditions preservation both now and in the
future [18]. The exploration of locally accessible
ethnomedicinal herbs utilized by Sikkim's traditional
healers to cure jaundice forms the basis of the current
survey [19].

2. Methodology & Study Areas

2.1. Method

In the present survey, we focused on medicinal plants
used to treat jaundice. The study was carried out by
interviewing six traditional healers from south and east
districts who sold the herbal medicinal drugs in the local
street markets. The healers or herbalist had knowledge on
the medicinal use of the plants for the said purpose. To
collect data systematically on jaundice treatment,
pre-prepared semi-structured questionnaires, interviews
and discussions were applied, including questions that
target the local name of plant, parts used, methods of
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preparation, mode of administration and application [20].
The details were carefully recorded. Several field trips in
and around the study areas were undertaken during the
month of March 2024 to July 2024 with a view to collect
plant species of ethnomedicinal value and to document the
indigenous practices. The information was gathered using
various techniques such as open and structured interview,
and discussion with traditional healers present in the local

market [21]. Oral interviews and questionnaire were put up.

Field visit with a set of questionnaires was presented to the
healers. Face to face interactions and telephonic
conversations were done. We obtained the institutional
approval letter for conducting this ethnomedical survey
study: Meno No. 96/GPC/2024, and dated: April, 24"
2024,

2.2. Study Area

Sikkim, a hilly state in the northeastern part of India in
the Himalayan range, is small, landlocked state of India. It

is bound on the north by China (Tibet plateau), on the east
by Chumbi valley of Tibet and Bhutan, on the west by
Nepal and on the south by Darjeeling district of West
Bengal [22]. Geographically Sikkim lies between 27°05°-
28°07° N latitude and 88°31°- 56’E longitude, which is the
smallest but biologically most diverse Himalayan state in
India [23]. Different locations were selected for survey as
per the information from locals and their presence in
different market. The study area covered two districts in
the state of Sikkim i.e., Namchi district (4): Perbing,
Namchi, Jorthang and Lingee & Gangtok district (2) :
Singtam & Gangtok (Figure 1). The average annual
temperature of Sikkim in most of the places is around
18 T (64 F). The climate of Sikkim varies from arctic in
the north to sub-tropical in the south. Sikkim's soil is
classified into several categories, such as fine loamy soils,
red loam, and brown clay. Sikkim is regarded as a
"microcosm of the Himalayas" due to its remarkable
biodiversity. Despite its modest size, it is home to over
45% of the plant diversity in the Indian Himalayan region.

Figure 1. Study areas of Namchi and Gangtok districts of Sikkim
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The traditional healers who participated in the survey
were overall cooperative and answered all the
questionnaires. Further, the botanical name and medicinal
uses were authenticated using different websites. To
authenticate and identify the plants species through local
names different websites were referred [24, 25].

2.3. Data Collection, Documentation, Selection of
Participants and Identification of Plant Species

In our survey, we aimed to document the medicinal
plants used by the traditional local healers and the people to
treat jaundice to the indigenous communities residing
within study area. The key informants were mainly
traditional healers (6 traditional healers) were selected
using purposive and snowball sampling method [26] were
interviewed. For the above method, we have gathered the
references from the people who actually doing the
treatments for various diseases. For snowball method,
some believes and talks of the local people. We selected
the informants’ doing practices of herbal medicines since
ages. Source of information-People believes, general
awareness and talks after that we have selected the
traditional healers. For each informant, we recorded
personal information on location, level of education,
gender, age how they are acquired knowledge about
medicinal plants and marital status. Each traditional healer
gave their free, verbal, prior informed consent before the
interview began. The traditional healers were promised
that the collected botanical data would be utilized for
scholarly purposes only, and will not be utilized
commercially. Interviews were conducted in Nepali
language because maximum (70%) are Nepali speaking
population residing in Sikkim. The international and

www.theplantlist.org), www.bsi.gov.in), www.sikkimfore
st.gov.in) were used to validate plant scientific name,
families. Moreover, during the whole process of the survey,
we have strictly followed the ethical guidelines of the
international Society of ethnobiology (http://www.ethnobi
ology.net). The methodology followed during the survey
was cross-sectional study, field survey, open-ended, and
semi-structured questionnaires (Table 1). The data were
examined using quantitative ethnobotanical index-Use
Value (UV), in order to assess the dependability and
richness of herbal knowledge. During the field study,
information was acquired about the parts of plants, how
they were prepared and administered, and how they were
utilized to cure various illnesses. Each medicinal plant's
specimens were closely monitored, examined closely, and
identified using accepted literature [27-30]. The concern
was taken to publish the traditional healer’s details and
their  traditional knowledge for the scientific
communication in the future.

2.4. Quantitative Analysis of Ethnobotanical Data

Frequencies and percentages were utilized to summaries
the ethnobotanical data that were entered into an Excel
sheet. The data were examined using quantitative
ethnobotanical index-Use Value mainly, in order to assess
the dependability and richness of herbal knowledge [31,
32].

Use Value: Use Value is the sum of the total number of
use citations by all informants for a given species, divided
by the total number of informants. The relative importance
of each species was calculated according to formula
UVs= Y UVi/ Ni, proposed by Phillips & Gentry [33]
(Table 4).

national plant name indexing  (www.ipni.org),
Table 1. Pre-Prepared semi structured questionnaires
Sl. No. Questionnaires
1. Detail of the traditional healers (Name, age, gender, education, occupation, etc).
2. Traditional healer is 1%, 2™ or 3rd generation practitioner?
3. How long have you been a traditional healer?
4. What are the medicinal plants used by the traditional healer?
5. Which medicinal plants are mainly (frequently) used to treat jaundice?
6. Which part of the plants is used?
7. What other ailments are treated?
8. What are the methods for preparing the medicines?
9. Which mode of administration is preferred?
10. What are the local names and habitats of the medicinal plant?
11. On an average how many patients are visiting the particular traditional healers per month?
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Statistics: The scientific ethnobotanical data from the
field survey, face to face interview among the traditional
healers from the study area were analyzed and presented in
the tabular and graphical presentation within the
manuscript by using the software-Microsoft Excel 2013.
The Use Value was analyzed for the jaundice condition and
plotted the graphs for the collected data within the
manuscript. In case of Map data, we have prepared by
using mapofindia.com website and edited manually.

3. Findings and Discussions

Based on above findings, a total of 6 traditional healers
(5 in person & one in telephonic interviewed) were took
part in the present survey, 6/6 (100%) were male gender,
and are mainly herbalists; all were literate, done middle
level of education at least (50%) (Table 2). The traditional
healers’ ages were mainly above 50 years; all were literate,
done middle level of education at least (50%). The main
occupation of the informant was farming (Table 3). A total
of 30 ethnomedicinal plant species belonging to 24
families, 25 genera had summarized (Table 4 & Figure 2)
and presented in this work for the treatment of jaundice by
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the traditional healers from Gangtok and Namchi districts
of Sikkim (Figure 1). As compared to previous studies
Kumari [34], it was mentioned that Picrorhiza kurrooa
(family- Plantaginaceae) local Nepali name-Kutki was
only used for the treatment of jaundice. Another study from
north east India, Sharma [35] also discussed some
medicinal plants used for the treatment of jaundice which
includes Andrographis panicula, Averrhoa carambola,
Curcuma zedoaria, Cuscuta reflexa, Eclipta alba, Eclipta
prostrate, Emblica officinalis, Garcinia pedunculata,
Momordica charantia, orinda angustifolia, Phyllanthus
fraternus, etc,. In our study, the majority of plant parts
were employed either as root and leaves (Figure 3) to
create decoctions or as freshly ground material to create
pastes that were applied externally (Figure 4). The
maximum route of administration of the formulation was
oral (Figure 5). While conducting literature search in
various Sikkim Himalaya climate zones, it was also
discovered that people continue to use this traditional
medicinal knowledge to treat diabetes, asthma, fever,
jaundice, leprosy, diarrhea, the common cold, dysentery,
bronchitis, menstruation disorders, tooth infections, and
headaches [36-38].

Table 2. Detail of traditional healers that took part in survey

SL. No. Name of traditional healer Age (Years) Practice generation Address Years of practice
1. Abc 70 1 Perbing, South Sikkim 30
2. Abc 57 1 Jorthang, South Sikkim 24
3. Abc 65 1 Singtam, East Sikkim 25
4, Abc 69 1 Singtam, East Sikkim 18
Abc 67 1 Namchi, South Sikkim 22
6. Abc 72 1 Suntaley, South Sikkim 32
Table 3. Informants/ traditional healer’s demographics of the South & East districts
SL. No. Variable Categories No. of Participants Percentage %
1. Gender Male 6 100
Female 0 0
2. Age (Years) 30-45 0 0
45-60 1 16.6
61-75 5 83.3
Above 75 0 0
3. Occupation Herbalist 6 100
Professionals 0 0
Housewives 0 0
4, Education Qualification Illiterate 0 0
Primary 2 33.3
Middle level 3 50
Secondary level 1 16.6
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Table 4. Ethnomedicinal plants used by traditional healers to treat jaundice

SI. No. |Scientific name Common name | Habitat Parts use Other Uses Method of preparation Route of Use Value
Family administration | (UV)

1. Abrus precatorius Lalgeri (NN), | Lower hills |Root, leaf, seed |Constipation, rheumatism, joint pain Swallowed with lukewarm water, | Oral, topical 0.16
Family: Fabaceae rosary pea 900-4000 ft. leaf and root paste

2. Agapetes saligna Angarey (NN), |Subtropical |Root, Pain and swelling of joints, Tuberous root is chewed, paste | Oral, topical 0.33
Family: Ericaceae amiley forest

3. Ainsliacea latifolia Putaliphul (NN) | Subtropical | Stem, leaf Asthma, bone fracture Small piece is chewed, Juice, Oral 0.5
Family: Asteraceae paste

4. Andrographics Kalmegh (NN) |Tropical and |Whole plant Digestive ailments, anemia, pelia, fever, malaria, ulcers | Infusion, extract, powder, juice | Oral 0.5
paniculate subtropical
Family: Acanthaceae

5. Aristolochia saccate Saphorik Tropical to Root, stem, leaf | Bone fracture, stomach disorder, constipation, dysentery, |Decoction, paste, extract Oral, topical 0.33
Family: (NN) temperate fever, body pain, sprains
Aristolochiaceae

6. Berberis aristata Chutro (NN) Sub-alpine & | Fruits, leaf, Malaria, fever, diarrhoea, skin related diseases, sores Root extract, Powder, infusion, | Oral, topical 0.33
Family: Berberidaceae alpine region |stem, Root, bark decoction, root bark paste

7. Citrus medica Bimiro (NN) Tropical to | Root, Fruit Stomach related diseases, typhoid, dysentery Fresh root decoction, fruit juice | Oral 0.33
Family: Rutaceae Subtropical

8. Curcuma longa Pahelo Rhizome Food poisoning, indigestion, intestinal worms, scabies, Small piece of rhizome, powder |Oral 0.5
Family: Zingiberaceae | haledo (NN) bruises, acidity, cough, sore throat mixed with water

9. Cuscuta reflexa Akash belli, Temperate Whole plant, Cough, stomach disorder, Cuts, fracture, menstrual Juice, paste Oral, topical 0.83
Family: Cuscutaceae binajari(NN) seed problems, muscular pain, urinary problems, wounds, joint

dislocation

10. Eclipta prostrata (L.) | Bhringa Tropical, Leaves, Stem | Hair loss, Pneumonia, menstruation pain, over -menstrual |Paste, juice, oil Topical, oral 0.33

Family: Asteraceae. Raja (NN) subtropical bleeding, external scars, dysentery, stomach ulcers, loose
and temperate motions, post-parturition pain

11. Glycyrrhiza glabra Jethimadhu Subtropical to | Roots Cold, cough, fever, dysentery, chronic hepatitis, gastric | Small piece is chewed, Oral 0.33
Family: Fabaceae (NN) temperate ulcer, tuberculosis, cholesterol, fertility enhancer in female

12. Holarrhenapubescens | Aulaykhirro, Tropical Stem bark, leaf, | Dysentery, diarrhoea, gastritis, fever, piles, leprosy, skin |Extract, juice, decoction Oral 0.33

Ban khirro seed disease, asthma, piles, constipation

Family: Apocynaeceae

(NN)
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13. Mahonia napaulensis | Keshari (NN) | Temperate Root, Bark, Fever, eye problem, cellulitis Decoction, juice, paste Topical, oral 0.16
Family: Berberidaceae Fruit

14. Mussaenda Sitalu, Tropical to Root Burning urination, common cold Juice Oral 0.33
macrophylla dhobiniphul subtropical
Family: Rubiaceae (NN)

15. Mussaendaroxburghii | timbernrik Tropical to Bark, root Urinary problems, mouth ulcer, apatite stimulizer Root juice, powder of stem Oral 0.16
Family: Rubiaceae (NN) subtropical

16. Mussaenda treutleri Dhobiniphul, Tropical to Root, leaf, Urinary problems, common cold, cough, liver problems | Juice, small piece of root chewed, | Oral 0.16
Family: Rubiaceae sitalu (NN) subtropical | flower decoction

17. Nardostachys Sugandha phul | Temperate Whole plant Liver problems, nausea, vomiting, Infusion of prepared from dry Topical, oral 0.33
Jatamansi (NN) altitude sickness, piles, fever, wound shoots, paste
Family: Caprifoliaceae

18. Nyctanthes arbor-tristis | Parijat (NN) Subtropical | Stem, leaf, Anti- inflammatory, intestinal worm, gout, joint pain, Decoction Oral 0.33
Family: Oleaceae flower, seed menstrual problems, vermifuge

19. Phyllanthus emblica Amala (NN) Tropical Stem bark, fruit, | Diarrhoea, dysentery, indigestion, constipation diabetes | Fresh fruit juice, dry piece of fruit, | Oral 0.5
Family: Phyllanthaceae leaf leaf juice, infusion, powder of

stem bark

20. Picrorhiza kurooa Kutki (NN) Alpine forest | Roots Skin problems, liver detox, diabetes, cough, laxative, Boil with water, infusion, powder | Oral 0.5
Family: Plantaginaceae tonic, emetic

21. Ricinus communis Rehri (NN) Tropical Leaves, roots | Joint pain, Headache, boils, dysentery, skin disease, Leaf paste, root bark powder with | Topical, Oral 0.33
Family: Euphorbiaceae abdominal pain honey, decoction

22. Piper longum Pippali (NN) Tropical Fruit, root, stem | Pneumonia, over menstrual bleeding, gall bladder stone, | Juice, water infusion Oral 0.33
Family: Piperaceae cough, asthma, stomach pain, cold, menstruation pain,

fever, headache, body pain, post-parturition weakness &
pain, stomach aches, insomnia

23. Rumex nepallensis Halhaley sag Temperate to | Whole plant, Hepatitis, loss of hair, bone fracture, joint setting, Liver | Dried or fresh extract, decoction, |Oral, topical 0.33
Family: Polygonaceae (NN) tropical roots problems, constipation juice

24. Saccharum officinarum | Ukhu (NN) Tropical to | Stem Burning urination, liver disorder Stem juice Oral 0.5
Family: Poaceae semi-tropical

25. Senecio scandens Paheli lahara tropical Whole plant Eye problem, ringworm, septic, skin inflammation, Fresh plant extract, decoction Oral, topical 0.5
Family: Asteraceae (NN) stomach disorder, external wound
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26. Sida rhombifolia Khareto (NN) | Tropical, Leaf, root, stem | Pneumonia, tongue bump, wounds, boils, discharge of pus | Juice, paste Oral 0.16

Family: Malvaceae sub-tropical,
temperate

27. Sonchus weightianus | Dudhay Root, exudates | External wounds, common cold, cough Exudates mixed with water, root | Topical, oral 0.5
Family: Asteraceae jhar (NN) and plant juice

28. Terminalia chebula Harra Temperate Fruit Liver weakness, Sore throat, asthma, vomiting, hiccoughs, | Juice, Powder is mixed with water | Oral 0.33
Family: Combretaceae | (NN) eye diseases, constipation, gout, anemia, inflammation, and administered directly,

bleeding piles, urinary discharges powdered and smoked in a pipe to
get relief in asthma

29. Tinospora cordifolia Gurjo lahara tropical Stem Vomiting, piles, skin disease, fever, body ache, cold, gout |Juice, infusion Oral 0.33
Family: (NN)
Menispermaceae

30. Trichosantheslepiniana | Indreni (NN) | tropical Seed Diabetes, cough, chest pain and congestion Powder, decoction, fruit soaked in | Oral 0.16
Family: Cucurbitaceae water

*NN=Nepali Name
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Figure 4. Methods of preparation of the medicinal plants used locally for the treatment of jaundice
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Mode of Adminstration

m Oral

Topical

Figure 5. Mode of Administration

4. Conclusions

From the present survey, total of 30 plant species
belonging to 24 numbers of families were reported to cure
jaundice among the people from South and East districts of
Sikkim. Based on the findings, it was revealed that, the
traditional healers are using these different ethnomedicinal
plants to treat jaundice since ages with different types of
preparations. Therefore, such traditional knowledge should
be explored more for the scientific development and
motivate such practices leading edge in pharmacological
activity found in these plants having more UV value may
lead to the identification of novel therapeutic candidates in
the future.
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