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Abstract
Joint pain is a prevalent symptom affecting millions worldwide, often resulting from inflammatory or non-inflammatory conditions 
such as arthritis and arthralgia. Conventional treatments, such as nonsteroidal anti-inflammatory drugs (NSAIDs) and corticoste-
roids, often lead to adverse effects, increasing the demand for alternative therapies. Ethnobotanical studies provide valuable insights 
into traditional medicinal practices, helping to bridge the gap between folk medicine and modern pharmacology. This study aimed 
to document medicinal plants used by the indigenous population of Ilam Province, Iran, for joint pain management. A cross-section-
al ethnobotanical survey was conducted in Ilam City between April and November 2024. Data were collected through face-to-face 
interviews and structured questionnaires administered to 25 traditional healers, selected based on their expertise and long-standing 
practice in herbal medicine. Herbarium specimens of the cited plants were collected and authenticated at the Biotechnology and 
Medicinal Plants Research Center, Ilam University of Medical Sciences. Quantitative analyses, including the Usage Report Index 
(UR) and Relative Frequency of Citation (RFC), were employed to evaluate the cultural significance and therapeutic relevance of 
the identified species. The results revealed 20 medicinal plant species across 15 botanical families used in joint pain management. 
The Asteraceae family emerged as the most frequently utilized, with aerial plant parts being predominantly employed (29%) and 
decoction (35%) as the primary method of preparation. Notable species include Syzygium aromaticum (L.) Merr. & L.M.Perry, 
Olea europaea L., Nigella sativa L., and Salvia Rosmarinus Spenn., each recognized for their anti-inflammatory, analgesic, and an-
tioxidant properties. This study documented the rich ethnobotanical heritage of Ilam Province, highlighting its potential as a source 
of effective, natural treatments for joint pain. The findings underscore the urgent need for conservation of traditional knowledge 
and further phytochemical and pharmacological investigations to validate and potentially commercialize these herbal remedies, 
bridging traditional practices with modern evidence-based medicine.
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Introduction
Joint pain is a prevalent condition characterized by 
discomfort, stiffness, inflammation or functional lim-
itation in one or more joints [1,2]. It is not classified as 
a disease, but rather a symptom which can be broadly 
categorized into inflammatory (arthritis) and non-in-
flammatory (arthralgia) forms, arising from diverse 
etiologies such as autoimmune disorders, degenerative 
diseases, metabolic conditions, infections, trauma, or 
degenerative diseases like osteoarthritis [3]. Epidemi-
ological studies highlight the growing prevalence of 
joint pain, particularly in aging populations and in-
dividuals with physically demanding lifestyles [4,5]. 
Osteoarthritis, the most common cause of joint pain, 
affects approximately 10% of men and 18% of women 
over 60 globally, as reported by the World Health Or-
ganization (WHO) [6-8]. Inflammatory joint diseases, 
such as rheumatoid arthritis and gout, also contribute 
significantly to the burden of joint disorders [9]. Risk 
factors include advanced age, obesity, genetic predis-
position, repetitive joint use, and comorbidities such 
as diabetes or cardiovascular diseases [10,11]. This 
condition poses a significant socioeconomic burden, 
affecting patients’ quality of life, productivity, and 
mobility [12,13]. The management of joint pain of-
ten includes lifestyle modification, physical therapy, 
and pharmacological interventions [14,15]. However, 
given its chronic nature, the demand for effective and 
sustainable treatment options is rising, emphasizing 
the importance of exploring alternative approaches 
such as herbal medicine [16].
The prolonged use of conventional pharmacological 
treatments, including NSAIDs and corticosteroids, 
can lead to adverse effects such as gastrointestinal 
bleeding, kidney dysfunction, and cardiovascular 
complications, underscoring the need for safer thera-
peutic alternatives [17].
The use of medicinal plants for treating various ail-
ments, including joint pain, dates back thousands of 
years. Traditional medicine systems, such as Ayurve-
da, Traditional Chinese Medicine, and Persian Med-
icine, have documented numerous herbal formula-
tions and their efficacy [18-23]. These remedies often 
leverage plant-derived bioactive compounds with 
anti-inflammatory, analgesic, and regenerative prop-
erties [24].
Ethnobotany, the study of the relationships between 
people and plants, plays a pivotal role in preserving 
traditional knowledge about medicinal plants [25,26]. 
Herbal ethnography delves deeper into understand-
ing how specific communities have developed, main-
tained, and transmitted this knowledge over genera-
tions. This field not only highlights the cultural and 
ecological significance of medicinal plants but also 
serves as a foundation for discovering novel bioactive 
compounds [27,28].

Throughout history, medicinal plants have been em-
ployed to alleviate joint pain and inflammation. Nu-
merous herbs, such as Zingiber officinale Roscoe 
(ginger) and Boswellia serrata Roxb. (Indian frankin-
cense), have demonstrated anti-inflammatory and an-
algesic effects in traditional medicine [29,30]. In Iran, 
Persian Medicine has a rich history of utilizing herb-
al remedies for musculoskeletal disorders, including 
joint pain [17]. Ancient Persian texts, such as "Canon 
of Medicine" by Avicenna, describe several plants for 
arthralgia treatment. Such practices remain embed-
ded in modern ethnomedicinal traditions, highlighting 
their relevance as complementary therapies [31].
Ilam Province, located in the western part of Iran, is 
renowned for its rich biodiversity and unique climat-
ic conditions, making it a hotspot for medicinal plant 
species [32]. The province’s mountainous terrain and 
semi-arid climate foster the growth of various endem-
ic and medicinal plants, many of which are integral 
to the local population's traditional practices [33,34]. 
Ethnobotanical studies in this region offer invaluable 
insights into the sustainable use of plant resources for 
therapeutic purposes.
This study aims to document and analyze the medici-
nal plants used by the local population of Ilam Prov-
ince for the treatment of joint pain. By identifying 
the scientific and traditional knowledge surrounding 
these plants, the research seeks to bridge the gap be-
tween traditional practices and modern pharmacology, 
contributing to the development of safer, plant-based 
therapeutic options for joint pain management.

Materials and Methods

Study area
The present ethnobotanical study was conducted in 
Ilam City, the capital and most populous city of Ilam 
Province, located in western Iran. Ilam Province en-
compasses an area of 20,133.11 km² and is situated 
between 34°04′ N, 45°42′ E and 32°07′ N, 47°09′ E. 
The province shares a 425-kilometer border with Iraq 
to the west and is bordered by Kermanshah Province 
to the north, Lorestan Province to the east, and Khu-
zestan Province to the south (Figure 1). Ilam City is 
geographically positioned in the Zagros Mountain 
range, characterized by rugged mountains, valleys, 
and seasonal rivers.
According to the 2024 census conducted by the Iran 
Statistics Center, Ilam Province has a population of 
646,026, with Ilam City accounting for 261,836 resi-
dents. The predominant language spoken in the region 
is Feyli Kurdish, and the population primarily con-
sists of Kurdish communities with a strong cultural 
and historical connection to traditional medicine.
This cross-sectional study was conducted between 
April 2024 and November 2024, aiming to document 



http://jtim.tums.ac.ir406

Medicinal plants for joint pain management in Ilam N. Abbasi et al.

and analyze medicinal plants used by the local com-
munities. Ilam City was selected as the study area due 
to its diverse plant life, strong ethnobotanical tradi-
tions, and the ongoing practice of herbal medicine in 
musculoskeletal health management.

Selection of villages and information
The selection of villages and informants for this eth-
nobotanical study was carried out using a structured 
approach to document traditional knowledge regard-
ing medicinal plants used for joint pain management. 
Data collection was conducted through face-to-face 
interviews and ethnobotanical questionnaires with 
25 traditional healers and herbal practitioners in Ilam 
City. The informants were selected based on their ex-
pertise in herbal medicine, years of experience, and 
recognition within the local community.
To ensure a comprehensive dataset, a complete list of 
traditional healers in Ilam City was obtained from the 
Food and Drug Deputy of Ilam, allowing researchers 
to systematically approach knowledgeable individu-
als. The questionnaire included sections on personal 
and demographic information, the local and scientific 
names of medicinal plants, the plant parts used, tradi-
tional preparation methods, routes of administration, 
and perceived therapeutic effects.
The interviews were conducted in Kurdish, Persian 
and Luri to facilitate clear communication and ac-
curate documentation of ethnobotanical knowledge. 
Each informant's responses were carefully recorded, 
and oral consent was obtained before participation. 
This systematic methodology ensured that the study 
captured authentic and culturally significant data on 
the use of medicinal plants for musculoskeletal health.

Plant authentication
For the authentication of medicinal plants reported in 
the ethnobotanical survey, herbarium specimens were 
collected based on the plants introduced in the ques-

Figure 1. Location of Ilam city within Ilam province and Iran.

tionnaires. The authentication of plant species was 
performed at the Biotechnology and Medicinal Plants 
Research Center, Ilam University of Medical Scienc-
es, Iran. The scientific names of the collected plant 
specimens were verified and cross-checked using re-
liable online databases to ensure taxonomic accuracy. 
To confirm the botanical identification, the plant spec-
imens were examined and validated by two authors 
(N.A. and M.B.) according to the morphological keys 
of plant flora described by Dr. Valiallah Mozaffari-
an. The confirmed specimens were then deposited in 
a herbarium collection, and herbarium codes were as-
signed for reference in future studies.

Data processing and statistical analysis
To analyze the collected ethnobotanical data, quantita-
tive methods were applied to identify the most signifi-
cant medicinal plants used for joint pain management. 
These statistical approaches allowed for the systemat-
ic evaluation of plant species reported by traditional 
healers, providing a basis for potential pharmacologi-
cal and clinical research. The data from the question-
naires were entered into a spreadsheet database, and 
descriptive statistical analyses were conducted. The 
relative importance of each species was assessed us-
ing ethnobotanical indices to determine their frequen-
cy of use and cultural significance among the local 
population.

Usage Report Index (UR) and Relative Fre-
quency of Citation (RFC)
To quantify the significance of medicinal plants cited 
by informants, the Usage Report Index (UR) and the 
Relative Frequency of Citation (RFC) were calculated. 
The UR represents the total number of usage reports 
for each plant species documented during the study. 
The RFC was used to assess the relative importance of 
each medicinal species among local practitioners [35]. 
It was calculated using the following formula: 

RFC = 
FC = Number of informants who cited a particular 
plant species.
N = Total number of interviewed informants (25).
The RFC index ranges from 0 to 1, with 0 indicating 
no citation of a plant species and 1 indicating that all 
informants cited the medicinal use of a given species. 
These indices provide insight into the cultural signifi-
cance and popularity of medicinal plants used for joint 
pain treatment.

Ethical Considerations
This study was approved by Ilam University of Med-
ical Sciences under the ethics code IR.MEDILAM.
REC.1401.069. The ethical review confirmed that the 
survey was conducted anonymously, ensuring that no 
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Characteristics

Gender

Frequency Percentage
Male 13 52%

female 12 48%

Education level Diploma 5 20%
Associate degree 2 8%
Bachelor's degree 15 60%
Master's degree 3 12%

Age Group 20-40 17 68%
41-60 8 32%

Minimum age 26
Maximum age 55

Language Kurdish 15 60%
Lori 5 20%

Persian 5 20%

Table 1. Socio-Demographic Characteristics of Local Healers (n = 25)

personally identifiable information was collected from 
the informants. Additionally, approvals were obtained 
from the relevant authorities, including local health 
offices and traditional medicine representatives. Each 
participant provided written informed consent, ac-
knowledging their voluntary participation and under-
standing of the study’s objectives. Confidentiality was 
strictly maintained, and informants retained the right 
to withdraw from the study at any stage.

Results
The demographic characteristics of the study partic-
ipants, including gender, education level, age, and 
language, are presented in Table 1, offering insights 
into the socio-cultural background of informants and 
their role in preserving ethnobotanical knowledge. 
Analysis of the collected data identified 20 medicinal 
plant species from 15 botanical families traditional-
ly used for joint pain management in Ilam Province, 
with detailed botanical information provided in Table 
2. Among these, the Asteraceae family emerged as the 
most frequently utilized (Figure 2), while aerial plant 
organs (29%) were the most commonly used (Figure 
3), and decoction (35%) was the predominant method 
of preparation (Figure 4).
To assess the cultural significance of these plants, 

quantitative ethnobotanical indices, including UR, 
RFC, and PFU, were calculated and presented in table 
3. Syzygium aromaticum was identified as the most 
frequently cited medicinal plant for joint pain relief, 
with a UR of 14, RFC of 0.56, and PFU of 53.8%. 
Additionally, several plant species, including Bieber-
steinia multifida, Isatis raphanifolia, Rhus coriaria, 
and Anchusa italica were consistently mentioned by 
all interviewed traditional healers, emphasizing their 
widespread use and therapeutic importance in the re-
gion.

Discussion
In recent years, there has been a growing global in-
terest in complementary and alternative medicine 
(CAM), particularly in the use of herbal therapies for 
managing various health conditions, including pain. 
The growing dependence on medicinal plants can be 
attributed to their diverse pharmacological character-
istics, cost-effectiveness, and ethnobotanical origin, 
establishing them as an  indispensable part of tradi-
tional and alternative medicine [36-38]. Among the 
diverse applications of herbal medicine, pain manage-
ment—especially for chronic conditions such as joint 
pain—has garnered significant attention due to the lim-
itations and side effects associated with conventional  

Figure 2. Distribution of plant families used for joint pain 
in Ilam city
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Table 2. Medicinal plants effective on joint pain in Ilam city

Persian Name Scientific name Plant family Common 
name

Organ 
used

Traditional 
method of 

using
Main compounds

Goleh Gavzaban Anchusa italica Retz Boraginaceae Italian Bu-
gloss

Flower Decoction 
& infusion

Rosmarinic acid, Al-
lantoin

Goleh Gandom 
Taq Bostani

Centaurea irritans 
Wagenitz

Asteraceae Centaurea Flower Decoction 
& infusion

Flavonoids, Sesquiter-
pene lactones

Zeytoun Olea europaea L. Oleaceae Olive Fruit, 
Oil

Fresh fruit 
& oil

Oleuropein, Hydroxy-
tyrosol

Moureh Talkh Teucrium orientale L. Laminaceae Eastern Ger-
mander

Aerial 
organs

Decoction Diterpenoids, Flavo-
noids

Mikhak Syzygium aromat-
icum (L.) Merr. & 

L.M.Perry

Myrtaceae Clove Wood, 
Oil

Poultice Eugenol

Adamak Biebersteinia multifi-
da DC.

Geraniaceae Biebersteinia Aerial 
organs

Decoction 
& infusion

Alkaloids, Flavonoids

Siah Daneh Nigella sativa L. Ranunculaceae Black Cumin Seed Oil & de-
coction

Thymoquinone

Rozmari Salvia Rosmarinus 
Spenn.

Lamiaceae Rosemary Leaf Decoction 
& infusion

Carnosic acid, Rosma-
rinic acid

Hamisheh Bahar Calendula persica 
C.A.Mey.

Asteraceae Persian Mari-
gold

Flower Infusion Triterpenoids, Flavo-
noids

Badam Kouhi Amygdalus arabica 
Olivier

Amygdalus commu-
nis L.

Rosaceae Wild Almond Fruit Oil & fresh 
fruit

Amygdalin, Vitamin E, 
Oleic acid

Katan Linum usitatissimum 
L.

Linaceae Flaxseed Seed Oil & infu-
sion

Omega 3, Lignans

Vasmeh Isatis raphanifolia 
Boiss.

Brassicaceae Isatis Aerial 
organs

Poultice & 
decoction

Indirubin, Flavonoids

Jarou Alafi Harz Bromus danthoniae 
Trin.

Poaceae Bromus Aerial 
organs

Decoction Phenolic compounds

Okaliptus Eucalyptus camaldu-
lensis Dehnh.

Myrtaceae Red River 
Gum

Leaf Decoction Eucalyptol, Tannins

Somagh Rhus coriaria L. Anacardiaceae Sumac Aerial 
organs, 
Fruit

Infusion & 
fresh fruit

Tannins, Flavonoids

Ghodoumeh Alyssum homalo-
carpum (Fisch. & 

C.A.Mey.)

Brassicaceae Alyssum Aerial 
organs

Infusion Glucosinolates

Shangeh Asbi Leontodon lanatus 
(L.)  Fisch

Asteraceae Woolly 
Hawkbit

Aerial 
organs

Infusion Sesquiterpene lactones

Pichakeh Sahraei Convolvulus arven-
sis L.

Convolvulaceae Field Bind-
weed

Flower, 
Leaf

Infusion Alkaloids, Flavonoids

Kakouti Sarsan Ziziphora capitata L. Lamiaceae Ziziphora Aerial 
organs

Decoction Pulegone, Flavonoids

Espand Peganum harmala L. Nitrariaceae Syrian Rue Seed, 
Leaf

Poultice & 
decoction

Harmaline, Harmine



http://jtim.tums.ac.ir 409

Medicinal plants for joint pain management in Ilam N. Abbasi et al.

The name of the plant PFU UR RFC
Anchusa italica Retz 34.6% 9 0.36

Centaurea irritans Wagenitz 15.3% 4 0.16
Olea europaea L. 23.0% 6 0.24

Teucrium orientale L. 23.0% 6 0.24
Syzygium aromaticum (L.) Merr. & L.M.Perry 53.8% 14 0.56

Biebersteinia multifida DC. 46.1% 12 0.48
Nigella sativa L. 30.7% 8 0.32

Salvia Rosmarinus Spenn. 19.2% 5 0.20
Calendula persica C.A.Mey. 23.0% 6 0.24
Amygdalus arabica Olivier

Amygdalus communis L.
15.3% 4 0.16

Linum usitatissimum L. 19.2% 5 0.20
Isatis raphanifolia Boiss. 42.3% 11 0.44
Bromus danthoniae Trin. 23.0% 6 0.24

Eucalyptus camaldulensis Dehnh. 34.6% 9 0.36
Rhus coriaria L. 38.4% 10 0.40

Alyssum homalocarpum (Fisch. & C.A.Mey.) 23.0% 6 0.24
Leontodon lanatus (L.)  Fisch 19.2% 5 0.20

Convolvulus arvensis L. 26.9% 7 0.28
Ziziphora capitata L. 15.3% 4 0.16
Peganum harmala L. 19.2% 5 0.20

Table 3. Quantitative ethnobotanical indices of medicinal plants used for joint pain in Ilam city.

pharmaceutical treatments [39,40]. Ethnobotanical 
knowledge serves  as an integral aspect of cultural 
heritage and provides a wealth of information about 
plant-derived therapies that have been employed for 
millennia [41,42]. Traditional healing practices pro-
vide a foundation for scientific research, helping to 
identify bioactive compounds with potential thera-
peutic applications. Documenting and validating these 
traditional remedies not only safeguard indigenous 
knowledge, but also contribute to the development of 
novel pharmacological interventions for pain-related 
disorders [43,44]. The results of this study highlight 
the diverse range of medicinal plants used for joint 
pain management in Ilam Province, reflecting the re-
gion’s rich ecological and cultural heritage. Many of 

these plants exhibit potential analgesic and anti-in-
flammatory properties, emphasizing the need for fur-
ther pharmacological validation.
The findings of this research align with other ethno-
botanical studies conducted both in Iran and interna-
tionally, underscoring the importance of medicinal 
plants for pain management in general and joint pain 
relief in particular. In Iran, Ziaei et al. (2016) report-
ed the use of various species such as Acorus calamus 
L., Allium sativum L., Althaea officinalis L., Bras-
sica nigra (L.) W.D.J.Koch, Calendula officinalis, 
and Cichorium intybus L. for joint pain treatment in 
Iranian Traditional Medicine (ITM) [17]. Although 
Calendula officinalis was cited in their study and 
Calendula persica C.A.Mey. emerged in the present 

Abbreviations: PFU: percentage of frequency of use, UR: usage report index, RFC: relative frequency of citation

Figure 3. Percentage Distribution of Plant Organs Used 
for Joint Pain Treatment in Ilam City.

Figure 4. Percentage Distribution of Traditional Methods for 
Using Medicinal Plants in Joint Pain Treatment in Ilam City.
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research, the prominence of the Calendula genus in 
both studies suggests shared therapeutic potential for 
inflammatory conditions. Similar findings have been 
noted outside of Iran as well. Anadka et al. (2024) in 
Karnataka, India, documented a large repertoire of 82 
medicinal plants used for joint pain, suggesting that 
traditional herbal knowledge for musculoskeletal ail-
ments is both extensive and deeply rooted in South 
Asian communities [45]. Beyond the Indian subcon-
tinent, Teng et al. (2011) in Shaanxi Province, China, 
reported several plants with known anti-inflammatory 
effects, such as Eucommia ulmoides Oliv. and Rubia 
cordifolia L. [46]. Likewise, Wambugu et al. (2011) in 
Kenya documented species like Carissa spinarum L., 
Schkuhria pinnata (Lam.) Kuntze ex Thell., and Ti-
thonia diversifolia (Hemsl.) A.Gray for chronic joint 
pain, highlighting once again that diverse flora can 
converge on similar therapeutic goals worldwide [47]. 
In Southeast Asia, Widyowati et al. (2024) identified 
32 plant species and 25 herbal formulations in Solo 
City, Indonesia, frequently employed by traditional 
healers for joint pain relief, including Piper retrofrac-
tum Vahl., Zingiber officinale, Curcuma xanthorrhiza 
Roxb., and Curcuma longa L. [48].
S. aromaticum (clove) is a potent analgesic and an-
ti-inflammatory properties from eugenol, a phenolic 
compound. Traditionally used for toothaches, diges-
tive disorders, and respiratory ailments, its efficacy in 
pain relief is well-documented [49,50]. O. europaea 
(olive), especially its oil, is valued for anti-inflamma-
tory effects aiding joint pain, driven by oleuropein and 
hydroxytyrosol, with additional uses in cardiovascular 
health and skin conditions [51, 52]. N. sativa (black 
cumin) offers anti-inflammatory and immunomodu-
latory benefits for joint pain, respiratory issues, and 
digestion, primarily due to thymoquinone [53,54]. 
Salvia rosmarinus (rosemary), with rosmarinic acid 
and carnosic acid, provides anti-inflammatory and 
antioxidant effects, used for joint pain, cognitive en-
hancement, and digestive health [55,56]. C. persica 
(marigold), akin to C. officinalis, is applied topically 
for inflammation and wound healing, indirectly aiding 
joint pain, with flavonoids and triterpenoids as key 
compounds [57-59]. L. usitatissimum (flaxseed) re-
duces inflammation via alpha-linolenic acid (ALA), an 
omega-3 fatty acid, supporting cardiovascular health, 
and digestion [60]. Eucalyptus camaldulensis (euca-
lyptus) is known for respiratory benefits, but its an-
ti-inflammatory eucalyptol (1,8-cineole) aids topical 
joint pain relief [61]. Rhus coriaria (sumac), which is 
rich in gallic acid and tannins, has been documented to 
exhibit antioxidant and anti-inflammatory activities. 
In traditional medicine, it is employed to manage a 
range of conditions, including liver diseases, diarrhea, 
urinary tract disorders, and ulcerations [62,63]. Pega-
num harmala (Syrian rue) offers analgesic and anti-in-

flammatory properties from beta-carboline alkaloids 
like harmine and harmaline, also used for digestion 
and as an antimicrobial [64,65]. Other notable species 
include Anchusa italica (flavonoids, phenolic acids) 
for inflammation [66], Biebersteinia multifida (alka-
loids, flavonoids) for pain relief [67], Isatis raphan-
ifolia (indirubin, flavonoids) for anti-inflammatory 
effects [68-70], Teucrium orientale (diterpenoids, fla-
vonoids) for digestive and respiratory issues [71,72], 
Amygdalus arabica/ A. communis (amygdalin, fatty 
acids, vitamins) for mild anti-inflammatory benefits 
[73,74], Convolvulus arvensis (alkaloids, flavonoids) 
as an anti-inflammatory [75], and Ziziphora (essential 
oils, flavonoids) for digestive and respiratory condi-
tions [76,77]. In Iran, seventy-four Centaurea species 
have been recorded, which 38 are endemic. Numer-
ous species within this genus exhibit a range of bio-
activities, including anti-inflammatory, antimicrobial, 
diuretic, mild astringent, antihepatotoxic, antioxidant, 
and cytotoxic effects [78].

Conclusion
This study highlights Ilam Province, Iran, as a vital 
repository of plant biodiversity with significant po-
tential for herbal medicine, particularly for joint pain. 
Through ethnobotanical research, 20 species of me-
dicinal plants belonging to 15 families were found, 
some of which include S. aromaticum, O. europaea, 
N. sativa, and S. rosmarinus based on their medicinal 
applications and pharmacological properties. These 
findings render Ilam as a potential source of raw mate-
rial for traditional medicine, provided that its ethnobo-
tanical heritage is conserved. Modernization threatens 
this traditional heritage, and thus immediate conser-
vation and documentation are necessary. Further phy-
tochemical and pharmacological studies are required 
to confirm the efficacy and safety of these species for 
application in evidence-based practice. Clinical and 
preclinical trials will be central to the transition from 
traditional practice to industrialized herbal medicines. 
In conclusion, not only does this research document 
Ilam's medicinal plants, but it underscores the neces-
sity of ongoing conservation, scientific validation, 
and commercialization. By synthesizing local wisdom 
with rigorous research, Ilam's plant resources could 
yield effective, natural treatments for joint pain, to the 
benefit of both the region and the broader herbal med-
icine sector.
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