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L) Abstract
s
Diabetes mellitus is a chronic metabolic disorder characterized by spersistent
Published on: 18.02.2026 hyperglycemia resulting from defects in insulin secretion, insulin action, or both. The
global rise in diabetes prevalence has intensified the search for effective, safe, and
Published by: affordable therapeutic strategies. Medicinal plants have long been used in
Futuristic Publications traditional systems of medicine for the management of diabetes and its
associated complications, and they continue to attract scientific interest as
2026| All rights reserved. potential sources of novel antidiabetic agents. Numerous plant species have

demonstrated antidiabetic activity through various mechanisms, including
enhancement of insulin secretion, improvement of insulin sensitivity,

BY inhibition of carbohydrate-digesting enzymes, reduction of intestinal glucose
absorption, and protection of pancreatic B-cells through antioxidant and anti-
Creaitoe Coimame inflammatory effects. Bioactive phytoconstituents such as alkaloids, flavonoids,
Attribution 4.0 International | phenolics, terpenoids, and saponins are believed to play a crucial role in these
License. pharmacological actions. Preclinical and clinical studies have provided evidence
supporting the efficacy of several medicinal plants, such as Momordica charantia,

Gymnema sylvestre, Trigonella foenum-graecum, and Allium sativum, in
glycemic control and metabolic regulation. This article highlights the potential of
medicinal plants in the management of diabetes mellitus, emphasizing their
mechanisms of action, and the need for further standardization, toxicity
evaluation, and well- designed clinical trials to establish their safety and efficacy
for integration into modern diabetes management.
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1. INTRODUCTION

Diabetes mellitus is a highly prevalent metabolic
disorder that affects populations in both developed
and developing nations worldwide. It is estimated that
approximately 25% of the global population suffers from
this condition. The disease arises due to disturbances
in carbohydrate metabolism, which are associated
with inadequate insulin levels in the blood or
reduced responsiveness of target tissues to insulin
[1]. Despite significant
management using oral hypoglycemic agents, the
search for new drugs continues due to the limitations of

advances in diabetes

existing synthetic medications. Although herbal drugs
with antidiabetic activity are well recognized in
traditional medicine, they have not yet been widely
developed into modern pharmaceutical formulations
[2]. Medicinal plants possess a variety of bioactive
chemical constituents that are responsible for their
therapeutic effects in the treatment of various diseases [ 3].

Diabetes mellitus is broadly classified into two types:
insulin-dependent (Type I) and non-insulin-dependent
(Type II). Type 1 diabetes, also called juvenile
diabetes, requires insulin therapy and affects about
5% of the diabetic population, whereas Type II
diabetes commonly occurs in individuals over 40
years of age. Persistent hyperglycemia in diabetes is
known to cause damage to various organs of the body

[4].

The degree of organ damage induced by hyperglycemia is
influenced by the duration of diabetes and the level of
glycemic control. Common clinical manifestations of
the disease include increased thirst, frequent urination,
blurred vision,andloss of body weight[5].

2. ROLE OF MEDICINAL PLANTS IN
DIABETES MANAGEMENT

Medicinal plants play an important role in diabetes
management due to their accessibility, affordability, and
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comparatively low toxicity. Bioactive compounds
such as flavonoids, alkaloids, glycosides, terpenoids,
phenolic compounds, and polysaccharides contribute
to their antidiabetic effects. These compounds exert
pharmacological
secretion, enhancing peripheral glucose uptake,
inhibiting carbohydrate- digesting enzymes,
protecting pancreatic 3-cells from oxidative stress [6].

actions by stimulating insulin

and

3. ANTI-DIABETIC EFFECT
MEDICINAL PLANTS

OF

Brassica juncea

Brassica juncea is commonly used as a spice in a
variety of food items in Tamil Nadu and is also
recognized as a traditional medicinal plant belonging to the
family Cruciferae. Studies have shown that the aqueous
seed extract of B. juncea possesses notable hypoglycemic
activity, which was evaluated in streptozotocin-induced
diabetic male albino rats, with effective doses reported
at250,350,and 450 mg/kg[7].

Gymnema sylvestre

Gymnema sylvestre (GS) is a well-known medicinal
herb with significant antihyperglycemic activity and is
widely used as a supportive treatment for patients with
diabetes mellitus (DM) [8]. It is cultivated in the
southern regions of Asia and the East Indies. Both the
roots and leaves of GS possess medicinal properties,
although the precise mechanism of action remains
unclear. The plant extracts are known to suppress sweet
taste perception and enhance enzyme activity involved
in glucose uptake and utilization. In addition, GS
extract stimulates pancreatic cell function and
increases insulin secretion [9]. Several studies have
reported that GS extract lowers blood glucose levels
and exhibits antisweet and hepatoprotective effects.
Recent findings have also shown that GS leaf extract
demonstrates significant antihypoglycemic activity and
reduces blood cholesterol levels in streptozotocin-
induceddiabeticrats [10].
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Centaurium erythrea

Diabetes was induced by a single intraperitoneal
administration of streptozotocin (STZ) at 65 mg/kg.
Oxidative stress was evaluated by measuring
malondialdehyde (MDA) levels in pancreatic tissue,
along with the activities of antioxidant enzymes such as
superoxide dismutase (SOD), catalase (CAT), and
glutathione peroxidase (GPx). In diabetic rats treated
with Centaurium erythrea aqueous leaf extract, a
significant reduction in pancreatic TBARS levels was
observed compared to untreated diabetic animals.
Moreover, the of
antioxidant defense enzymes, including SOD, CAT,

GPx, and glutathione S-transferase (GST), were

activities pancreatic

markedly increased, demonstrating the antioxidant
effect of C. erythrea[11].

Axonopus compressus

The antidiabetic activity of the methanolic leaf
extract of Axonopus compressus was studied in
alloxan-induced diabetic rats. Diabetes was induced
by alloxan administration, and the extract was given orally
at doses of 250, 500, and 1000 mg/kg body weight.
Treatment with the methanolic leaf extract at all dose
levels significantly reduced blood glucose levels by
31.5%, 19.8%, and 24.5%, respectively, when
compared with the diabetic control group. These
results indicate that A. compressus exhibits notable
antidiabeticactivity[12].
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Berberis vulgaris

The hypoglycemic effect of Berberis vulgaris L. was
evaluated in streptozotocin-induced diabetic rats. B.
vulgaris is a traditional medicinal plant belonging to the
family Berberidaceae. The findings revealed that the
aqueous extract and saponin fraction produced a
significant reduction in blood glucose levels. In
addition,
triglyceride levels in diabetic rats were significantly
reduced following treatment[13].

elevated serum  cholesterol  and

Coccinia grandis

The hypoglycemic activity of Coccinia grandis leaves

has been evaluated using alcoholic extracts.

"

Oral administration of the alcoholic leaf extract at a dose of
600 mgkg body weight produced a significant
reduction in blood glucose levels in normal fasted rats,
indicating notable hypoglycemic potential [ 14].

Alangium lamareckii

The antidiabetic activity of Alangium lamarckii has been
investigated using alcoholic leaf extracts. Administration
of the extractat doses of 250 and 500 mg/kg body weight
effects
streptozotocin—nicotinamide-induced diabeticrats [ 15].

showed significant antidiabetic in



Alivelu Samala et al/Int. ]. Res. Pharmacology & Pharmacotherapeutics, 15(1) 2026 [194-198]

Chaenomeles-sinensis

The ethyl acetate fraction of Chaenomeles sinensis
(Thouin) Koehne fruits, a member of the family Rosaceae,
exhibited antidiabetic  activity. Effective
antihyperglycemic effects were observed at doses of 50
and 100 mg/kgbody weight[16].

significant

G:Albizia-odoratissima

The methanolic bark extract of Albizia odoratissima (250
and 500 mg/kg body weight) produced significant
antidiabetic effects in alloxan-induced diabetic mice,
including reductions in serum cholesterol, triglycerides,
SGOT, SGPT, alkaline phosphatase, and total protein
levels[17].

Caesalpinia-digyna

Bergenin from the roots of Caesalpinia digyna showed
antidiabetic activity. In diabetic rats, plasma total
cholesterol (TC), triglycerides (TG), and LDL-C levels
were significantly increased, while HDL-C levels
compared Oral
administration of bergenin (10 mg/kg) significantly
improved the lipid profile, similar to glibenclamide (10

were  decreased to controls.
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mg/kg). Antioxidant enzyme activities, such as SOD
and CAT, were reduced and TBARS levels were
elevated in diabeticrats; bergenin treatment significantly
increased SOD and CAT activities and lowered
TBARS levels. These results indicate that bergenin has
potent antidiabetic properties [ 18].

3. CONCLUSION

Management of diabetes mellitus remains a global
health challenge, and medicinal plants offer a promising
complementary approach. Plant-derived compounds
provide accessible, cost-effective, and relatively safe
options for controlling blood glucose levels and
associated The  ethnobotanical
knowledge of antidiabetic plants can guide the
development of new therapeutic agents. Integrating
with
treatments may enhance diabetes management and

complications.

these plant-based remedies conventional
improve patient outcomes, highlighting the importance of

continued research in this field.
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