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Abstract 

This review article synthesizes the ethnopharmacological studies on anti-diabetic medicinal plants, identifying and 

documenting the therapeutic potentials and bioactive compounds responsible for their efficacy in traditional medicine. The 

study aims to bridge traditional knowledge with scientific validation, offering a comprehensive analysis of various plant 

species used across different cultures to manage diabetes mellitus. 
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Introduction 

Diabetes mellitus is a chronic metabolic disorder that 

significantly impacts global health. Traditional and herbal 

medicines have been explored across various cultures for 

their potential in managing diabetes, often providing the 

primary source of therapy in low-resource settings. 

Ethnopharmacology, by studying these traditional uses, 

plays a crucial role in identifying candidate plants for 

further pharmacological testing. This paper reviews the 

ethnopharmacological literature to summarize the current 

knowledge on plant-based anti-diabetic therapies, focusing 

on their mechanism of action, cultural significance, and 

potential for integration into modern medicinal practices. 

 

Main Objective 
The main objective of this paper is to examine the 

Ethnopharmacological Studies on Anti-Diabetic Medicinal 

Plants. 

 

Literature Review 

Goyal, M. et al. (2015) [9] conducted an ethnobotanical 

survey in Sursagar constituency, identifying 21 species of 

anti-diabetic plants based on the Disease Consensus Index 

(Goyal, 2015) [9]. 

Chukwuma, C. I. et al. (2019) [8] reviewed dual acting anti-

diabetic and anti-hypertensive plants, identifying key 

compounds and suggesting the potential for combined 

therapies (Chukwuma et al., 2019) [8]. 

Sheikh, Y. et al. (2015) [7] reported on ethno-medicinal 

plants from Northeast India, highlighting species with 

significant α-glucosidase inhibitory activity (Sheikh et al., 

2015) [7]. 

Yaseen, G. et al. (2015) [6] documented the traditional 

management of diabetes in Pakistan, emphasizing the rich 

diversity of plant species used and their cultural significance 

(Yaseen et al., 2015) [6]. 

Kadir, M. F. et al. (2012) [5] conducted a comprehensive 

survey on plants used by traditional healers in Bangladesh, 

emphasizing the common use and potential effectiveness of 

these plants in diabetes management (Kadir et al., 2012) [5]. 

Ali, M. I. et al. (2022) [4] explored the use of medicinal 

plants in the Maidan valley, Pakistan, providing a detailed 

ethnopharmacological evaluation of local plant species used 

against diabetes (Ali et al., 2022) [4]. 

Katemo, M. et al. (2012) [3] documented the use of plants in 

diabetes management in Kisangani City, DR Congo, 

showing a wide variety of plants used as aqueous decoctions 

(Katemo et al., 2012) [3]. 

Keter, L. et al. (2012) [2] studied medicinal plants used by 

traditional health practitioners in Kenya, which forms an 

important base for diabetes management and highlights the 

need for further research (Keter et al., 2012) [2]. 

Tarak, D. et al. (2011) [1] reported on the ethnobotanicals 

used as anti-diabetics by a rural community in Assam, India, 

providing insights into the local use of numerous plant 

species (Tarak et al., 2011) [1]. 

Eddouks, M. et al. (2002) conducted an 

ethnopharmacological survey in the Tafilalet region of 

Morocco, documenting the use of medicinal plants for 

treating diabetes along with hypertension and cardiac 

diseases [(Eddouks et al., 2002). 

 

Methodology 

The paper includes a systematic review and meta-analysis of 

published ethnopharmacological surveys and experimental 

studies. 

 

Anti-Diabetic Plants 

Anti-diabetic plants operate through several 

pharmacological mechanisms. Some plants contain 

compounds that mimic insulin or stimulate the pancreas to 

increase insulin production, thus helping to lower blood 

glucose levels. For example, compounds in Momordica 

charantia, commonly known as bitter melon, act similarly to 

insulin. Other plants inhibit enzymes that break down 

carbohydrates into simple sugars, slowing the increase in 

blood sugar post-meal. An example includes Gymnema 

sylvestre, which inhibits the enzyme alpha-glucosidase. 

Additionally, certain phytochemicals enhance the uptake of 

glucose by cells, thereby reducing blood sugar levels. 

Berberis aristata contains berberine, known to improve 

glucose transport into cells. Some medicinal plants also 

affect glucose production in the liver, influencing key 

enzymes and pathways involved in hepatic glucose output. 
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Silymarin from Silybum marianum, or milk thistle, has 

shown potential in modulating these liver processes. 

The anti-diabetic properties are often attributed to a diverse 

range of bioactive compounds such as alkaloids, flavonoids, 

and saponins. Alkaloids like berberine have been noted for 

their ability to enhance insulin sensitivity and improve 

pancreatic beta-cell functionality. Flavonoids such as 

quercetin possess antioxidant properties that protect 

pancreatic beta-cells from degenerative damage. Saponins 

improve lipid profiles and enhance glycemic control, 

contributing further to their anti-diabetic capabilities. 

These plants not only offer a natural therapeutic option but 

also play a significant role in the cultural and traditional 

health practices of many communities. Their integration into 

modern therapeutic regimes continues to be explored in 

pharmacological sciences, aiming to create effective, 

sustainable, and culturally acceptable diabetes treatments. 

The continued study and sustainable use of these plants are 

crucial for their potential role in managing diabetes globally, 

blending traditional knowledge with contemporary medical 

practice. 

 

 
(Source: Wikipedia) 

 

Fig 1: Gymnema sylvestre, at Eastern Ghats, India 

 

 
(Source: Wikipedia) 

 

Fig 2: Biophytum sensitivum 

 

 
(Source: Wikipedia) 

 

Fig 3: Azadirachta indica (NEEM) 
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Table 1: Commonly Reported Anti-Diabetic Plants 
 

S. No. Scientific Name Common Name Part Used Preparation Method 

1. Momordica charantia Bitter Melon Fruit Juice, Decoction 

2. Azadirachta indica Neem Leaves Extract, Powder 

3. Trigonella foenum-graecum Fenugreek Seeds Powder, Decoction 

4. Gymnema sylvestre Gymnema Leaves Extract, Tea 

5. Withania coagulans Indian Rennet Fruits Dried, Powder 

6. Cinnamomum verum Cinnamon Bark Powder, Infusion 

7. Stevia rebaudiana Stevia Leaves Extract, Sweetener 

8. Allium sativum Garlic Bulb Raw, Extract 

9. Berberis aristata Indian Barberry Root, Bark Decoction, Extract 

10. Silybum marianum Milk Thistle Seeds Extract, Capsule 

 

Discussion  

The meta-analysis of ethnopharmacological studies reveals 

a profound interconnection between traditional medicinal 

practices and contemporary scientific validation. The studies 

reviewed reflect a rich tapestry of cultural knowledge, 

deeply embedded in community practices across diverse 

geographies, from the deserts of Rajasthan to the rainforests 

of Congo and the urban landscapes of Pakistan. These 

studies provide scientific backing for traditional uses of 

medicinal plants, identifying specific bioactive compounds 

and assessing their efficacy and safety through experimental 

and clinical evaluations. 

The synthesis of findings across different cultures 

underscores the potential of plants like Momordica 

charantia, Azadirachta indica, and Gymnema sylvestre, 

which consistently show hypoglycemic effects. These 

effects are often attributed to specific phytochemicals such 

as charantin, gymnemic acids, and nimbin that have been 

identified in pharmacological studies. 

Ethnopharmacological research also highlights the 

significance of cultural relevance in the acceptance and 

effectiveness of medicinal plants. For instance, plants like 

Azadirachta indica are not only pharmacologically active 

but also culturally significant, which enhances community 

trust and compliance with these traditional remedies. 

Another critical discussion point is the integration of these 

traditional medicines into modern therapeutic regimes. 

While traditional knowledge offers a substantial base for 

drug discovery and development, challenges such as 

standardization, dosage optimization, and comprehensive 

toxicological evaluations remain. Moreover, the interaction 

of these plant-based treatments with conventional medicines 

needs careful examination to optimize therapeutic outcomes 

and minimize potential risks. The exploitation of medicinal 

plants also brings to the forefront issues of sustainability and 

conservation. Many regions, as documented in the studies, 

rely on wild-crafted species, which could lead to 

overharvesting and biodiversity loss. Therefore, sustainable 

practices and cultivation of medicinal plants become 

imperative to ensure that these resources remain available 

for future generations. 

 

Conclusion 

The meta-analysis of ethnopharmacological surveys and 

experimental studies elucidates the rich potential of 

medicinal plants in the treatment of diabetes mellitus. These 

plants not only serve as effective therapeutic agents but also 

embody a bridge between traditional knowledge and modern 

medicine. This synergy highlights the need for further 

pharmacological and clinical research to validate and 

integrate traditional medicine into mainstream healthcare. 

Moreover, the conservation of medicinal plant species and 

their sustainable use are crucial for maintaining biodiversity 

and ensuring the continuous availability of these valuable 

resources. Thus, while traditional medicinal plants offer 

promising prospects for diabetes management, their 

integration into the health care system must be approached 

with a balanced perspective on efficacy, safety, and 

sustainability. 

 

References 

1. Tarak D, Namsa N, Tangjang S, Arya S, Rajbonshi B, 

Samal P, et al. An inventory of the ethnobotanicals 

used as anti-diabetic by a rural community of Dhemaji 

district of Assam, Northeast India. Journal of 

Ethnopharmacology. 2011;138(2):345-350.  

https://doi.org/10.1016/j.jep.2011.08.018. 

2. Keter L, Mutiso P. Ethnobotanical studies of medicinal 

plants used by Traditional Health Practitioners in the 

management of diabetes in Lower Eastern Province, 

Kenya. Journal of Ethnopharmacology. 

2012;139(1):74-80. 

https://doi.org/10.1016/j.jep.2011.10.014. 

3. Katemo M, Mpiana P, Mbala B, Mihigo S, Ngbolua K, 

Tshibangu D, et al. Ethnopharmacological survey of 

plants used against diabetes in Kisangani City (DR 

Congo). Journal of Ethnopharmacology. 

2012;144(1):39-43. 

https://doi.org/10.1016/j.jep.2012.08.022. 

4. Ali M, Wahab M, Ahmad L, Ahmad I, Semotiuk A, Jan 

H, et al. Ethnopharmacological evaluation of medicinal 

plants used to treat diabetes mellitus in Maidan valley, 

Dir Lower, Pakistan. Natural and Applied Sciences 

International Journal (NASIJ); c2022.  

https://doi.org/10.47264/idea.nasij/3.1.4. 

5. Kadir M, Sayeed M, Shams T, Mia M. Ethnobotanical 

survey of medicinal plants used by Bangladeshi 

traditional health practitioners in the management of 

diabetes mellitus. Journal of Ethnopharmacology. 

2012;144(3):605-611. 

https://doi.org/10.1016/j.jep.2012.09.050. 

6. Yaseen G, Ahmad M, Zafar M, Sultana S, Kayani S, 

Cetto A, et al. Traditional management of diabetes in 

Pakistan: Ethnobotanical investigation from Traditional 

Health Practitioners. Journal of Ethnopharmacology. 

2015;174:91-117.  

https://doi.org/10.1016/j.jep.2015.07.041. 

7. Sheikh Y, Maibam B, Biswas D, Laisharm S, Deb L, 

Talukdar N, et al. Anti-diabetic potential of selected 

ethno-medicinal plants of north east India. Journal of 

Ethnopharmacology. 2015;171:37-41.  

https://doi.org/10.1016/j.jep.2015.05.030. 

http://www.pharmacyjournal.org/


International Journal of Pharmacy and Pharmaceutical Science   www.pharmacyjournal.org 

 

37 

8. Chukwuma C, Matsabisa M, Ibrahim M, Erukainure O, 

Chabalala M, Islam M, et al. Medicinal plants with 

concomitant anti-diabetic and anti-hypertensive effects 

as potential sources of dual acting therapies against 

diabetes and hypertension: A review. Journal of 

Ethnopharmacology. 2019;235:329-360.  

https://doi.org/10.1016/j.jep.2019.02.024. 

9. Goyal M. Traditional plants used for the treatment of 

diabetes mellitus in Sursagar constituency, Jodhpur, 

Rajasthan - An ethnomedicinal survey. Journal of 

Ethnopharmacology. 2015;174:364-368. 

https://doi.org/10.1016/j.jep.2015.08.047. 

http://www.pharmacyjournal.org/

