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ABSTRACT

Context: The Eastern Himalayan state of Arunachal Pradesh is a biodiversity hotspot and home to the Adi tribe, whose traditional medicine remains
largely undocumented. Aim: To provide the first comprehensive ethnomedicinal documentation of Dysoxylum alliarium (Buch. -Ham.) Balakr. (family:
Meliaceae), locally known as Situ or Situ Payu, which holds therapeutic and ritual value among Adi communities but is absent from classical Ayurvedic
texts—qualifying it as an Anukta Dravya (extra-pharmacopeial drugs). Setting and design: Fieldwork across eight villages in four districts engaged 50
informants, including 14 Traditional Medicinal Practitioners (TMPs). Methods and Materials: A survey study using personal interviews was conducted
on ethnomedicinal uses. Results: The stem bark was found to be the primary part used for treating gastrointestinal and respiratory illnesses, as well as
in cultural practices. Bark was also used as an amulet and hung at house entrances during epidemics, reinforcing its psychosocial significance. Toxicity:
Concerns regarding reproductive toxicity were raised, with 33.3% of informants recommending avoidance during pregnancy, even exposure to the
plant's potent garlic-like scent. Conclusion: This study highlights the need for pharmacological validation of this Anukta Dravyaguna
(extrapharmacopoidal drug) and advocates its incorporation into the Ayurvedic Pharmacopoeia. It aligns with the goals of the WHO Traditional Medicine
Strategy and the National AYUSH Mission by fostering biocultural conservation and integrating indigenous plant knowledge into mainstream healthcare

systems.
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INTRODUCTION

India is considered a global biodiversity hotspot and one of the
most culturally and biologically diverse countries in the world,
owing to its exceptionally rich flora and fauna. The country has a
vast number of plant species with established and potential
medicinal value, forming a strong biological foundation for
healthcare systems. This immense biological wealth is closely
interlinked with India’s remarkable cultural and ethnic diversity'.
According to the Ministry of Tribal Affairs, India is home to
nearly 500 distinct tribal communities, each preserving unique
traditional knowledge systems related to the utilisation of natural
resources, particularly medicinal plants, for healthcare.

Within this broader context, the North-eastern region of India
holds special ecological and ethnobotanical significance.
Characterised by a highly varied topography comprising plains,
valleys, plateaus, and mountainous terrains, the region extends
between latitudes 22°N and 29°05'N and longitudes 88°00'E and
97°30'E, covering an area of approximately 262,379 sq. km. It
shares international boundaries with Bangladesh, China, Bhutan,
and Myanmar, making it a crucial biogeographical corridor that
supports a significant proportion of India’s flora and fauna.
Owing to its unique geographical positioning and climatic
conditions, the region exhibits one of the highest levels of
biodiversity in the country.

Among the ecologically important areas in this region, the
Eastern Himalayan corridor in Arunachal Pradesh stands out as a

major centre of biodiversity. Recognised as one of the twelve
global mega-biodiversity hotspots designated by the IUCN
(2000)?, this region is not only rich in plant diversity but also
culturally vibrant, with varied flora and topography, and is home
to over 26 major tribes and more than 110 sub-tribes’. These
indigenous communities have long relied on local biodiversity for
sustenance, spiritual practice, and, most notably, healthcare
through traditional medicine.

SUBJECTS AND METHODS

The Adi tribe—one of the 26 officially recognised major tribes of
Arunachal Pradesh—has a long-standing tradition of herbal
medicine passed down through oral tradition. Their healing
systems are intricate, deeply rooted in nature, and adapted to their
remote and rugged environment.

Globally, traditional medicine remains the primary source of
healthcare for nearly 80% of the population, particularly in
remote and underserved regions®. In India, Ayurveda is the most
formalised and institutionalised traditional medical system.
However, it largely relies on classical pharmacopeial texts and
may not fully reflect the rich regional plant diversity used in tribal
and folk practices. Medicinal substances not mentioned in texts
like the Samhitas or Nighantus are termed Anukta Dravyas,
literally, "unmentioned substances" (na-ukta)” °. These non-
canonical botanicals, though widely utilised in folk systems,
require rigorous documentation, validation, and possible
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integration into mainstream Ayurvedic frameworks to support the
evolving dynamism of traditional medicine.

One such underexplored plant is Dysoxylum alliarium (Buch. -
Ham.) Balakr., a member of the family Meliaceae. First published
in Journal of the Bombay Natural History Society (1970). Though
absent from classical Ayurvedic texts, Dysoxylum alliarium holds
considerable therapeutic and ritual value among the Adi tribe and
is locally known as Situ or Situk Payu (Adi dialect).
Etymologically, “Situ” is derived from “Sine,” referring to a
large, sheltering tree—symbolising a source of protection and
healing during times of health crises.

Botanically, Dysoxylum alliarium is an evergreen tree distributed
across E. Asia - S. China, India, Myanmar, Malaysia, Indonesia,
Philippines, eastern Australia, and the southwest Pacific Islands.
In India, it is primarily found in the northeastern states, including
Arunachal Pradesh, Assam, Meghalaya, and Sikkim (Hajra et al.,
1997)". The species grows at elevations up to 1525 meters,
typically forming irregular crowns. Its bark peels in envelope-like
scales, dark brown externally and pale brown to whitish inside,
often streaked with reddish hues and exuding a characteristic
garlic-like odour. Leaves: 1.3-2.5 ft. long, suberect, generally
paripinnate; rachis terete; leaflets usually 10- 18, but on young
poles up to 32-42, opposite or subopposite, drooping, 4-6 by 1.5-
2 in., oblong to oblong elliptic, sub-falcate, caudate acuminate,
oblique at the base, smelling of garlic when bruised, turning pale-
yellow when old. Flowers: pale yellow or almost white, about -
25 in. long, greenish-white. Calyx very small, pubescent. Petals
4, glabrous. Stamina | tube pubescent, bearing 8 anthers. Disk
glabrous, twice as long as the pubescent ovary. Fruit: capsular
about 1 in. diam., globose, 4-celled, 4-seeded, smelling very
strongly of garlic; seeds with a pale or reddish aril. The flowering
and fruiting season spans from June to August. Its distinctive
leaves, paripinnate and garlic-scented when bruised, and its
globose, four-celled fruits further distinguish the species.”*

The plant’s bark has previously been mentioned only in the
context of controlling fertility in domesticated animals, such as
dogs and pigs, using sun-dried bark as an abortifacient’. However,
its broader medicinal applications in human healthcare—
especially as practised by the Adi people—remain
undocumented.

Following the guidance of Acharya Charaka in the Charaka
Samhita (Sutrasthana 1/121), who emphasised that unknown
drugs (Anukta Dravyas) can be recognised through knowledge
from Vanacharini (forest-dwellers), Gopalaka (shepherds), and
folk practitioners!?, this study aims to validate and enhance the
visibility of indigenous plant usage knowledge associated with
Dysoxylum alliarium. Despite its longstanding traditional use
among the Adi tribal community, this work represents the first
comprehensive ethnomedicinal investigation of Dysoxylum
alliarium, synthesising firsthand knowledge gathered through
field surveys and direct engagement with Traditional Medicinal

Practitioners (TMPs) across multiple remote villages inhabited by
different Adi sub-tribes. By documenting the diverse medicinal
applications of this plant, the study not only preserves valuable
ethnobotanical knowledge but also aligns with the objectives of
the WHO Traditional Medicine Strategy'' and India’s National
AYUSH Mission'?, both of which advocate for the scientific
validation, safeguarding, and integration of indigenous medicinal
practices into formal healthcare systems.

Geographical area under survey study

The present ethnomedicinal study was conducted in the central
and eastern regions of Arunachal Pradesh, a recognised
biodiversity hotspot in Northeast India. The state encompasses a
remarkable range of ecosystems—from tropical forests to alpine
meadows—and exhibits a dramatic altitudinal gradient extending
from approximately 300 meters to over 7,000 meters, with
Kangto Peak reaching about 7,090 meters. The climate is
predominantly monsoonal, with annual rainfall ranging between
2,000 and 3,100 mm, mostly concentrated from May to October.?

This research focused specifically on documenting the traditional
knowledge systems related to Dysoxylum alliarium among the
Adi tribe, one of the principal ethnolinguistic groups in Arunachal
Pradesh. The Adi people, of Mongoloid ancestry, are believed to
have migrated from the northern Himalayan region and gradually
settled in the Siang basin—flanked by the Subansiri River to the
west and the Dibang River to the east. The tribe comprises
numerous subgroups and clans, including the Padam, Minyong,
Pangi, Shimong, Pasi, Karko, Bokar, Bori, Ramo, Pailibo,
Tangam, and Tagin, each with distinct ritualistic and medicinal
practices intricately tied to their environment’.

A notable cultural centre of Adi dispersal is Damroh, a Padam
village in Upper Siang district, historically regarded as a cultural
hearth (Nyori Tai, 1993)!*. The Adis maintain a deeply spiritual
connection with nature, as reflected in their indigenous faith
known as “Donyi-Poloism.” The term “Donyi” refers to the Sun,
and “Polo” to the Moon—revered as supreme deities and creators
of life.

The tribe’s extensive ethnobotanical knowledge and close
relationship with the forest made the selected regions ideal for
documenting the medicinal use of underexplored species such as
Dysoxylum alliarium. Fieldwork was carried out across four
strategically selected districts—Siang, East Siang, Upper Siang,
and Lower Dibang Valley—based on the species' natural
distribution and the demographic presence of Adi sub-tribes. Each
district offered a distinct socio-ecological context, with
representation from specific subgroups: the Minyong in Siang,
the Pangi in Upper Siang, the Padam in Lower Dibang Valley,
and both the Minyong and the Passi in East Siang. This cultural
and ecological diversity facilitated a rich comparative evaluation
of traditional knowledge and plant use practices.

Table 1: Key Demographic and Geographic Details of Selected Study Districts

District Area (km?) Population (Census 2011) Literacy Rate (%) Highest Altitude (m)
East Siang 4,005 99,214 73.54 73.54
Upper Siang 6,188 35,320 59.94 ~4,000+
Siang 8,325 112,274 67.62 ~4,500+
Lower Dibang Valley 3,900 54,080 71.97 ~5,000

Sources: Census of India 2011; State Forest Reports; Arunachal Pradesh Gazetteers.
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Figure 1: Study Area: The East Siang, Upper Siang, Siang and Lower Dibang Valley District of Arunachal Pradesh, India

Data collection

The information regarding the medicinal application of
Dysoxylum alliarium utilised by the ‘Adi’ communities was
gathered mainly from eight villages within the Adi-predominant
districts. These eight field sites were intentionally chosen to
encompass a variety of ecological gradients and settlement types,
which include both remote villages and semi-urban centres. The
specific locations were:

e East Siang: Bogong Banggo and Pasighat town

e Upper Siang: Jeru and Sebum

e Siang: Rasing and Pangkang

e Lower Dibang Valley: Dambuk and Roing

The selection criteria highlighted the importance of proximity in
recognising Dysoxylum alliarium habitats and the presence of
communities engaged in traditional medicinal practices. The
survey was conducted over 14 days in April, from April 3 to April
16, 2025. Informed verbal consent was obtained from all
participants in accordance with established ethical standards for
ethnomedicinal research and Indigenous knowledge protocols.
Special focus was placed on areas where folk medicine is actively

utilised, with particular emphasis on the involvement of
knowledgeable elders and Traditional Medicinal Practitioners
(TMPs), locally referred to as "Miri." Male healers are designated
as “Miri Abu”, whereas female practitioners are called “Miri
Ane”. Tt is crucial to highlight that many aspects of the
preparation and practice of traditional medicine were noted to
include prayers to "Donyi-Polo," especially among Traditional
Medicinal Practitioners (TMPs).

Fieldwork in several locations, particularly Jeru in Upper Siang
and Pangkang in Siang district, involved physically demanding
travel, often requiring extended foot access through mountainous
terrain—underscoring both the logistical challenges and the
ecological remoteness of these knowledge reservoirs.

In Lower Dibang Valley, it was consistently reported by both
laypersons and TMPs that Dysoxylum alliarium is ecologically
absent from the region, and thus largely unknown among local
residents. In contrast, communities in East Siang, Upper Siang,
and Siang exhibited varying degrees of familiarity and utilization,
especially among older generations and practicing healers.

Figure 2: Adi village (A), (B), (C)
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Figure 4: With the Villager who does not practices TMPs but used Dysoxylum alliarium for own used

Questionnaire design

Data collection was conducted following established
ethnobotanical protocols '>!¢)  utilising a mixed-methods
approach comprising semi-structured interviews, general
ethnographic conversations, and participant observation. A semi-
structured questionnaire was used to guide the data collection
process, allowing flexibility for cultural distinctions and
elaboration by informants.

Key components of the instrument included the following

inquiries:

1. Do you recognise this plant? If so, what is its local name?

2. Is this plant considered beneficial in your community?

3. What are its local applications (e.g., food, medicine, other
uses)?

4. Which plant part(s) are employed? (Options: root, root bark,
stem, stem bark, flower, fruit, leaves, seeds, latex, gum)

5. What is the mode of preparation and composition of the
remedy?

6. How effective is the remedy (temporary relief vs. long-term
cure)?

7. What is the mode of administration (e.g., dosage, frequency,
method)?

8. Are any side effects known (e.g., vomiting, nausea,
weakness)?

9. Are there any taboos or precautions associated with its use?

This structured yet adaptable framework enabled systematic data
capture while preserving the integrity of indigenous oral
narratives and ritualistic contexts.

RESULTS

A total of 50 informants participated in this study, including 14
Traditional Medicinal Practitioners (TMPs), 26 non-practising
community members, and 10 urbanised young adults aged 21-35.
The latter group was included to assess generational discontinuity
in traditional medicinal knowledge.

Of the participants, 30 individuals (60%) recognised and
demonstrated familiarity with Dysoxylum alliarium. All 20
unfamiliar individuals were either residents of Lower Dibang
Valley (10 individuals, including 2 TMPs) or urban youth (10),
corroborating both ecological absence and generational
knowledge attrition.

Among the 30 knowledgeable informants, the stem bark emerged
as the most consistently utilised plant part, cited by 100% of
respondents. Usage was evenly split between fresh bark (50%)
and sun-dried bark (50%), with selection influenced by context-
specific therapeutic needs.

Only 2 informants (6.67%) from the Pangi community of Upper

Siang reported utilising the leaves of Dysoxylum alliarium to

prepare a decoction used as a plant-derived topical spray to repel

insects and snakes from residential and agricultural areas.

Ethnomedicinal applications spanned human and animal

healthcare:

e 20 informants (66.67%), primarily from East Siang and
Upper Siang districts, used Dysoxylum alliarium for both
human and veterinary purposes.

e 10 informants (33.33%), mainly from Siang district,
restricted use to human applications.
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Modes of administration varied:

®  66.67% reported using both internally and externally.

® 33.33%, predominantly among the Minyong of Siang,
employed it exclusively for topical treatments.

A salient cultural practice, reported by 20 informants (66.67%)

from Pangi and Bong communities, involved tying fresh or dry

bark at the entrances of homes and animal shelters during
epidemics—a prophylactic ritual believed to ward off disease.

The abortifacient use of Dysoxylum alliarium was documented by

66.67% of informants. Among these:

e 33.33% (Pangi, Upper Siang) used powdered bark or
decoction mixed with food or water for both human and
animal abortion.

® 33.33% (Bong, East Siang) restricted this use to animals only,
such as pigs and dogs.

For internal medicinal use, decoctions of the bark were prescribed
for dysentery, fever, cholera, cough, cold, and immunity
enhancement—particularly during disease outbreaks. 10
informants (33.33%), primarily from Upper Siang, used this
formulation. One informant innovatively included tender leaves
of Citrus maxima to augment anti-dysenteric efficacy.

In paediatric applications, 20 informants (66.67%) from Upper
and East Siang endorsed the use of bark amulets worn around the
neck to prevent cold and cough. Interestingly, 10 of these from
the Pangi community of Upper Siang also applied the practice to
livestock.

Informants’ Familiarity with Dysoxylum alliarium

Unfamiliar (n=20)

40.0%

Familiar with D. alliarium (n=30

Figure 5: Informants’ Familiarity with Dysoxylum alliarium

Other notable uses included:

e Topical use on cattle (bark) for dermal infections (10
informants, Pangi, Upper Siang district).

e Fumigation with burned dry bark for air purification during
disease outbreaks (10 informants, Minyong, Siang district).

In the village of Jeru, situated in Upper Siang, the inhabitants
frequently share the story of a man who is said to have lived
beyond 130 years and passed away without suffering from any
specific illness—something they attribute to his daily routine of
drinking a bark decoction made from Dysoxylum alliarium, not
just occasionally, but 3 to 5 times each day throughout the year.
This story, passed down through generations, reflects the deep
cultural respect for the plant and its reputation as a source of
strength and longevity.

Regarding safety, 10 informants (33.33%) from Upper Siang
emphasised contraindications during pregnancy, citing risk of
miscarriage. Similarly, 10 informants (33.33%) from East Siang
warned that even olfactory exposure to the plant during
pregnancy could be harmful due to its pungent, garlic-like aroma.
Thus, local communities traditionally advise pregnant women to
avoid being near the tree entirely.

The Pangi community of Upper Siang emerged as the principal
repository of knowledge on Dysoxylum alliarium, in both depth
and diversity of applications.

To support future taxonomic and pharmacological validation,
authenticated voucher specimens of Dysoxylum alliarium—
including bark, leaves, and fruits—have been deposited in the
Herbarium of the Botanical Survey of India, Itanagar, Arunachal
Pradesh, India.

Figure 6: An Adi child wearing a traditional amulet made from the
bark of Dysoxylum alliarium

Table 2: Overview of Study Sites and Informants

District Study Locations Dominant Sub-Tribe(s) | Number of TMPs | Other Informants | Total Informants
East Siang Bogong Banggo, Pasighat Minyong, Passi 4 6 10
Upper Siang Jeru, Sebum Pangi 4 6 10
Siang Rasing, Pangkang Minyong 4 6 10
Lower Dibang Valley Dambuk, Roing Padam 2 8 10

Table 3: Ethnomedicinal and Cultural Uses of Dysoxylum alliarium among the Adi Tribe of Arunachal Pradesh, India

Use Specific Application Plant Part | Community/Region No. of Percent
Category Used Informants
Internal Use Decoction of bark for dysentery, cholera, fever, stomach- Stem bark Pangi (Upper Siang) 10 33.33%
ache, cold, cough, and to boost immunity
Decoction enhanced with tender leaves of Citrus maxima Stem bark Pangi (Upper 1 3.33%
for stomach ailments Siang)'
Powdered sun-dried bark used as abortifacient (humans and Stem bark Pangi (Upper Siang) 10 33.33%
animals)
Powdered sun-dried bark used as abortifacient (only for Stem bark Bong (East Siang) 10 33.33%
animals)
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External Bark rubbed on cattle skin to prevent external infections Stem bark Pangi (Upper Siang) 10 33.33%
Use
Dry bark worn as necklace to prevent cold and cough Stem bark Pangi (Upper Siang) 10 33.33%
(children and livestock)
Dry bark necklace used only for children to prevent cold Stem bark Bong (East Siang) 10 33.33%
and cough
Burned bark used for fumigation and air purification during Stem bark Minyong (Siang) 10 33.33%
disease outbreaks
Fresh leaf decoction sprayed around homes as insect and Leaves Pangi (Upper Siang) 2 6.67%
snake repellent
Note:

! Citrus maxima (Burm.) Merr. is locally used as an additive to enhance the efficacy of herbal decoctions.
Percentages are calculated based on a total of 30 informants unless otherwise specified.
Community names refer to subgroups within the Adi tribe: Pangi (Upper Siang district), Minyong and Passi (East Siang district), and

Minyong (Siang district).

Table 4: Safety Considerations Related to Dysoxylum alliarium Use

Concern Description Community/Region % of Informants
Pregnancy Warning Plant should be avoided by pregnant women due to Pangi (Upper Siang) 33.33%
(Ingestion) risk of miscarriage
Pregnancy Warning Pregnant women should not go near the plant due Bogong (East Siang) 33.33%
(Olfactory Exposure) to miscarriage risk via odour
DISCUSSION protective amulets for both children and livestock. These

Despite being absent from classical Ayurvedic texts, the results of
this study demonstrate significant local knowledge and culturally
embedded applications of this medicinal plant, which is in line
with the concept of Anukta Dravya (unknown drugs), or
unmentioned substances, which occupy a crucial but frequently
overlooked position in the larger framework of Indian traditional
medicine. This study is the first comprehensive ethnobotanical
investigation of Dysoxylum alliarium (Buch. -Ham.) Balakr.
among the Adi tribe of Arunachal Pradesh by directly gathering
information firsthand.

Cultural Embedding and Medicinal Breadth

The utilisation of Dysoxylum alliarium within the Adi population
encompasses both preventive and healing practices, addressing
gastrointestinal infections, respiratory conditions, and skin
ailments, as well as preventive strategies for epidemics. The
overwhelming reliance on stem bark (noted by 100% of
knowledgeable informants), in both fresh and sun-dried forms,
demonstrates an advanced local pharmacological approach that is
responsive to ecological conditions and therapeutic requirements.
Practices such as creating bark necklaces for children and
fumigating during outbreaks emphasise the symbolic and
practical significance of ethnomedicine in the Adi cultural
context.

This pattern reflects the multifunctional applications of
Dysoxylum spp. documented in Southeast Asia and the Pacific,
where the bark, leaves, and fruits are utilised for their anti-
inflammatory, antimicrobial, and immunomodulatory
properties' '8, Nonetheless, the localised knowledge of
Dysoxylum alliarium in Arunachal Pradesh, particularly among
the Adi tribe, is documented solely for its use as an abortifacient
for dogs and pigs’, while other information remains
undocumented in the ethnopharmacological literature,
highlighting an untapped biocultural resource.

Veterinary—Human Interface and Safety Concerns

One of the most remarkable outcomes of this study is that
Dysoxylum alliarium is employed not just in human healthcare
but also in veterinary settings. Communities reported its use for
treating skin infections in animals, formulating abortifacient
remedies (as reported by 66.67% of informants), and making

interspecies applications imply a reliable pharmacological effect,
which emphasises the importance of scientific inquiry—
particularly in the area of ethnoveterinary medicine, where such
practices are firmly rooted in tribal knowledge systems. Strong
opinions regarding reproductive toxicity are particularly
concerning; 33.33% of informants advised against consumption
or even olfactory exposure during pregnancy. Although
anecdotal, these safety perceptions require confirmation through
toxicological studies, particularly if further therapeutic
development is pursued. It is important to note that animal studies
have only been conducted on its internal use as an abortifacient!.

Declining Traditional Ethnomedicinal Knowledge

The engagement of younger urban participants aged 21 to 35
indicated a generational decline in awareness of Dysoxylum
alliarium. None of these individuals showed any recognition or
familiarity with its applications, highlighting the rapid decline of
ethnomedicinal knowledge as a consequence of modernisation,
migration, and shifting health-seeking behaviours. This trend,
widely documented across regions worldwide, highlights the
urgent need for systematic ethnobotanical documentation to
preserve valuable traditional and cultural knowledge systems.

Regional Specificity and Knowledge Distribution
Ethnomedicinal knowledge is specific to particular geographical
and cultural contexts. While the Pangi and Bong communities in
Upper Siang and East Siang districts documented various
applications of Dysoxylum alliarium, this species was both
ecologically absent and culturally unrecognised in the Lower
Dibang Valley district. This highlights the necessity of conducting
micro-regional studies among ethnolinguistic groups and advises
caution against overgeneralizing.

CONCLUSION

This study provides the first detailed ethnomedicinal
documentation of Dysoxylum alliarium, a plant vital to the tribal
healthcare of the Adi tribe of Arunachal Pradesh. The plant
species is otherwise absent from classical Ayurveda texts and
comes under the category of Anukta Dravya
(extrapharmacopoeial drugs). Its stem bark is reported to be used
for both human and animal ailments. But it raises reproductive
safety concerns also, highlighting the need for toxicological
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evaluation along with pharmacological assessment. The study
also highlights generational knowledge gaps and regional
ecological challenges, underscoring the urgency for
ethnomedicinal documentation. Ultimately, Dysoxylum alliarium
represents a promising candidate for interdisciplinary research-
linking ethnomedicine, pharmacology, Ayurveda policy to
include Anukta Dravya (unknown drugs) into Ayurvedic
Pharmacopoeia to enrich it and to enhance local healthcare and
global medicinal discovery.
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