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biodiversity and traditional knowledge. This systematic review aims to comprehensively analyze the
plants in Northeast India with potent antidiabetic activity. Methods: A systematic search of electronic
databases was conducted to identify relevant studies published between 2000 and 2019. Studies

investigating the antidiabetic potential of plants from Northeast India were included. Data extraction

Keywords

Diabetes mellitus, antidiabetic and synthesis were performed, focusing on plant species, traditional medicinal uses, mechanisms of
activity, medicinal plants, action, and bioactive compounds. Results: A total of 47 studies meet the inclusion criteria and were
Northeast India, systematic included in the review. The commonly studied plants with potent antidiabetic activity in Northeast India
review

included Bitter gourd (Momordica charantia), Jamun (Syzygium cumini), Gurmar (Gymnema
sylvestre), Turmeric (Curcuma longa), Bael (Aegle marmelos), and Amla (Phyllanthus emblica). These
plants exhibited various mechanisms of action, such as enhanced insulin secretion, improved glucose
uptake, and protection of pancreatic beta cells. Additionally, several other plant species, including
Clerodendrum colebrookianum, Ficus racemosa, Ziziphus jujuba, Alpinia galanga, and Justicia
adhatoda, demonstrated promising antidiabetic properties. Conclusion: This systematic review
provides a comprehensive analysis of plants in Northeast India with potent antidiabetic activity. The
findings highlight the potential of commonly studied plants like Bitter gourd, Jamun, Gurmar,
Turmeric, Bael, and Amla, while also identifying lesser-known plant species with promising
antidiabetic properties. Further research, including phytochemical analysis and clinical trials, is needed

to validate the efficacy, safety, and optimal usage of these plants in diabetes management.
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INTRODUCTION
Diabetes mellitus, a chronic metabolic disorder characterized by

elevated blood glucose levels, is a significant global health
concern affecting millions of individuals worldwide [1]. The
management of diabetes often involves the use of synthetic
drugs; however, natural products derived from medicinal plants
have gained attention as potential alternative or adjunctive
treatments [2]. Northeast India, a region known for its rich
biodiversity, offers a vast array of plant species that have been
traditionally used for wvarious medicinal purposes. The
exploration of plants from this region for their antidiabetic
potential holds great promise in the search for novel therapeutic
interventions [3,4].

The present systematic review aims to comprehensively analyze
the plants found in Northeast India that exhibit potent
antidiabetic activity. Through a meticulous review of the
available scientific literature, this study seeks to identify the
plant species native to this region that have demonstrated
promising antidiabetic properties and evaluate their potential as
natural remedies for diabetes management

MATERIAL AND METHODS
A systematic literature search was conducted across scientific

databases, including PubMed, Scopus, and Web of Science. The
included "Northeast India,” ™antidiabetic,"
"hypoglycemic,"” "plants,” and related variations. Studies
published between 2000-2019 were considered. Relevant studies
were identified, and data extraction was performed on the
selected studies.

The Northeast region of India, known for its unique biodiversity,
is home to a diverse range of plant species with potential
antidiabetic properties. Traditional knowledge and practices
have been instrumental in identifying and utilizing these plants
for managing various ailments, including diabetes. Here is some
detailed information about a few notable plants from Northeast
India that have shown promise in terms of their antidiabetic
potential:

search terms

Momordica Charantia (Bitter gourd): Momordica Charantia
commonly known as bitter gourd or karela, is a tropical vine
widely recognized for its potential antidiabetic properties. The
plant belongs to the Cucurbitaceae family and is native to Asia,
Africa, and the Caribbean [5]. Bitter gourd extracts have
demonstrated hypoglycemic effects by increasing insulin

secretion and improving glucose uptake [6]. Bitter gourd
contains several bioactive compounds, including charantin,
vicine, and polypeptide-p, which are believed to contribute to its
hypoglycemic effects [8]. These compounds have been shown to
stimulate insulin secretion, increase glucose uptake by cells, and
improve glucose metabolism, resulting in reduced blood glucose
levels [9]. Apart from that, it has been reported to possess
insulin-like properties, acting as an insulin-mimetic agent [10].
It can enhance the binding of insulin to its receptors and
stimulate glucose uptake in cells, similar to the action of
endogenous insulin [11].

Further, Bitter gourd exhibits effective anti-inflammatory and
antioxidant properties, which can help reduce inflammation and
oxidative damage in diabetes. Studies have demonstrated that
bitter gourd supplementation can improve glycemic control by
reducing fasting blood glucose levels and glycated hemoglobin
(HbAlc) [12]. It may also contribute to the normalization of
lipid profiles by decreasing total cholesterol, triglycerides, and
low-density lipoprotein (LDL) cholesterol while increasing
high-density lipoprotein (HDL) cholesterol [13].

Syzygium Cumini (Jamun): Syzygium cumini, commonly
known as Jamun or Indian Blackberry, is a fruit-bearing tree
native to the Indian subcontinent. The fruit of Syzygium cumini
has been traditionally used in Ayurvedic and folk medicine for
its various health benefits, including its potential antidiabetic
properties [14]. Syzygium cumini has been reported to contains
bioactive compounds such as jamboline, ellagic acid, and
anthocyanins, which are believed to enhance insulin secretion
from pancreatic beta cells and improve glucose uptake by
peripheral tissues, leading to a decrease in blood glucose levels
[15,16]. Further, research suggests that Syzygium cumini may
have insulin-sensitizing effects, improving insulin sensitivity
and glucose utilization by cells. It also improves binding of
insulin to its receptors and promote the translocation of glucose
transporters (GLUTA4) to the cell membrane, facilitating glucose
uptake. Moreover, it possesses potent antioxidant activity and
also play significant role in modulation of carbohydrate
metabolism by inhibiting carbohydrate-digesting enzymes such
as o-amylase and o-glucosidase [17,18]. Lastly Syzygium
cumini has shown potential in improving lipid profiles by
reducing total cholesterol, triglycerides, and low-density
lipoprotein (LDL) cholesterol, while increasing high-density
lipoprotein (HDL) cholesterol levels [19,20].

Journal of Applied Pharmacognosy and Phytochemistry (JOAPP)| January — March 2023 | Volume 3 Issue 1 | 8



Journal of Applied Pharmacognosy and Phytochemistry 3 (1); 2023: 07 — 13

Choudhury et. al

Gymnema Sylvestre (Gurmar): Gymnema Sylvestre,
commonly known as Gurmar, is a medicinal plant that has been
traditionally used in Ayurvedic medicine for its antidiabetic
properties. Several studies have investigated the potential
benefits of Gymnema Sylvestre in the management of diabetes
[21]. The active compounds found in Gymnema Sylvestre, such
as gymnemic acids, have been shown to possess antidiabetic
effects. These compounds are believed to work through multiple
mechanisms, including increased insulin secretion, enhanced
glucose uptake, and improved insulin sensitivity [22,23].
Research has indicated that Gymnema sylvestre may help
regulate blood sugar levels by reducing intestinal glucose
absorption and suppressing the sensation of sweetness, thereby
curbing sugar cravings [24]. Additionally, it has demonstrated
the ability to regenerate pancreatic beta cells, which are
responsible for insulin production [25].

Curcuma longa (Turmeric): Curcuma longa, commonly
known as Turmeric, is a spice widely used in culinary and
traditional medicine. It contains a bioactive compound called
curcumin, which has been studied for its potential antidiabetic
effects [26,27]. Curcumin has shown promise in managing
diabetes through various mechanisms. It possesses antioxidant
and anti-inflammatory properties, which can help reduce
oxidative stress and inflammation often associated with
diabetes. Additionally, curcumin has been found to enhance
insulin sensitivity, promote glucose uptake by cells, and improve
pancreatic beta-cell function [28,29]. Research study conducted
by Chuengsamarn et al. (2012) investigated the effects of
curcumin supplementation in patients with type 2 diabetes. The
results showed that curcumin supplementation significantly
reduced fasting blood glucose levels, HbAlc levels, and markers
of insulin resistance compared to the control group [27].

Aegle Marmelos (Bael): Bael, also known as wood apple, is
widely cultivated in Northeast India. It possesses antidiabetic
activity through mechanisms such as enhancing
secretion, improving glucose uptake, and reducing oxidative
stress [30]. Active compounds like marmelosin and
umbelliferone contribute to its therapeutic potential [31].
Additionally, Aegle marmelos exhibits antioxidant and anti-
inflammatory properties, which can protect pancreatic beta cells
from oxidative stress and inflammation often associated with
diabetes. It also aids in the regeneration of beta cells,
contributing to improved insulin production [32,33].

insulin

Phyllanthus Emblica (Indian gooseberry or Amla): Amlais a
rich source of vitamin C and exhibits antioxidant and
antidiabetic properties [34]. It helps in maintaining glucose
homeostasis, improving insulin sensitivity, and protecting
pancreatic beta cells. Active compounds such as emblicanin A
and ellagic acid contribute to its antidiabetic effects [35].

Clerodendrum Colebrookianum (Colebrooke's Glorybower):
Clerodendrum colebrookianum locally known as "Sonaru™ or
"Norang," Clerodendrum colebrookianum is a flowering plant
used in traditional medicine [36]. Clerodendrum
colebrookianum contains a rich array of bioactive compounds
such as alkaloids, flavonoids, tannins, terpenoids, and phenolic
compounds [37]. These constituents are believed to contribute to
the plant's therapeutic effects, including its anti-diabetic
properties. Studies have shown its hypoglycemic effects by
improving glucose metabolism, enhancing insulin sensitivity,
and protecting pancreatic beta cells. Active compounds like
colebroside and clerodane diterpenoids contribute to its
antidiabetic activity [38].

Ficus Racemosa (Cluster fig): Ficus Racemosa, commonly
known as "Dumar" or "Gular," is a medicinal plant found in
Northeast India. It exhibits antidiabetic effects by reducing
blood glucose levels, enhancing insulin secretion, and improving
insulin sensitivity [39]. Bioactive components like flavonoids,
phenolic compounds, and triterpenoids are responsible for its
antidiabetic properties [40].

Ziziphus Jujuba (Indian jujube): Indian jujube, also known as
"Bor" or "Baer," is a fruit-bearing tree widely cultivated in
Northeast India [41]. It shows potential as an antidiabetic agent
by reducing fasting blood glucose levels, improving insulin
sensitivity, and protecting pancreatic beta cells [42]. Active
constituents like flavonoids, triterpenoids, and polysaccharides
contribute to its antidiabetic activity [43].

Alpinia Galanga (Greater galangal): Alpinia Galanga, locally
called "Mitha owa," is a rhizomatous plant used in traditional
medicine. It exhibits hypoglycemic effects by enhancing insulin
secretion, improving glucose uptake, and reducing insulin
resistance [44]. Active compounds such as flavonoids, phenolic
acids, and terpenoids contribute to its antidiabetic properties
[45].
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Justicia Adhatoda (Malabar nut): Malabar nut, known as
"Vasaka" in Northeast India, is a medicinal plant with potential
antidiabetic activity [46]. It shows hypoglycemic effects by
improving insulin sensitivity, reducing glucose production in the
liver, and enhancing glucose uptake in peripheral tissues. Active
constituents like alkaloids, flavonoids, and phenolic compounds
contribute to its antidiabetic activity [47].

It is important to note that while these plants have shown
potential in preclinical and clinical studies, further research is
required to validate their efficacy, determine optimal dosage,
and understand their mechanisms of action. Additionally,
consultation with healthcare professionals is recommended
before using any plant-based remedies for diabetes management.

RESULTS
The systematic review aimed to analyze the plants in Northeast
India with potent antidiabetic activity, providing a

comprehensive analysis of the available literature. A thorough
search of electronic databases resulted in a total of 47 relevant
studies that met the inclusion criteria. The studies included in the
review were conducted between 2000 and 2019, covering a wide
range of plant species and their antidiabetic potential.

Among the plant species investigated, Bitter gourd (Momordica
charantia), Jamun (Syzygium cumini), Gurmar (Gymnema
sylvestre), Turmeric (Curcuma longa), Bael (Aegle marmelos),
and Amla (Phyllanthus emblica) were the most commonly
studied plants. These plants have been extensively researched
for their antidiabetic properties, and a significant body of
evidence supports their potential therapeutic benefits.

The studies revealed that these plants exhibited various
mechanisms of action in managing diabetes. Bitter gourd
extracts were found to enhance insulin secretion, improve
glucose uptake, and regulate carbohydrate metabolism. Jamun
demonstrated hypoglycemic effects by reducing blood glucose
levels, enhancing insulin sensitivity, and protecting pancreatic
beta cells. Gurmar was shown to stimulate insulin secretion,
enhance glucose uptake, and reduce sweet taste sensation,
contributing to its antidiabetic activity. Turmeric exhibited anti-
inflammatory properties, improved insulin sensitivity, and
protected pancreatic beta Bael demonstrated
hypoglycemic effects by enhancing insulin secretion, improving
glucose uptake, and reducing oxidative stress. Amla exhibited

cells.

antioxidant activity, improved insulin sensitivity, and protected
pancreatic beta cells.

In addition to these commonly studied plants, the review also
identified several other plant species with potential antidiabetic
activity. Clerodendrum colebrookianum, Ficus racemosa,
Ziziphus jujuba, Alpinia galanga, and Justicia adhatoda were
among the plants that demonstrated promising antidiabetic
properties, as reported in the selected studies. These plants
exhibited various mechanisms of action, including enhancing
insulin secretion, improving glucose metabolism, reducing
insulin resistance, and protecting pancreatic beta cells.

Overall, the systematic review provides comprehensive
evidence supporting the antidiabetic potential of plants in
Northeast India. The findings highlight the diversity of plant
species in the region and their traditional medicinal uses in
managing diabetes. While the commonly studied plants such as
Bitter gourd, Jamun, Gurmar, Turmeric, Bael, and Amla have
been extensively researched, the review also suggests the need
for further investigation into less studied plant species for their
antidiabetic properties.

DISCUSSION
The systematic review conducted on plants in Northeast India

with potent antidiabetic activity provides valuable insights into
the diverse flora of the region and their traditional medicinal
uses. The findings of this comprehensive analysis contribute to
the growing body of knowledge on medicinal plants with
antidiabetic potential and highlight the significance of exploring
the rich biodiversity of Northeast India for the development of
novel therapeutic interventions.

The review identified several plant species that have shown
promising antidiabetic properties in scientific studies. These
plants have been traditionally used by local communities in
Northeast India for managing diabetes and related conditions.
Some of the notable plants include Bitter gourd (Momordica
charantia), Jamun (Syzygium cumini), Gurmar (Gymnema
sylvestre), Turmeric (Curcuma longa), Bael (Aegle marmelos),
Amla (Phyllanthus emblica), Clerodendrum Colebrookianum
(Colebrooke's Glorybower), Cluster fig (Ficus Racemosa),
Indian jujube (Ziziphus Jujuba), Greater galangal (Alpinia
Galanga), and Malabar nut (Justicia Adhatoda). These plants
have been extensively investigated, and their bioactive

Journal of Applied Pharmacognosy and Phytochemistry (JOAPP)| January — March 2023 | Volume 3 Issue 1 | 10



Journal of Applied Pharmacognosy and Phytochemistry 3 (1); 2023: 07 — 13

Choudhury et. al

constituents have demonstrated significant hypoglycemic
effects, including enhancing insulin secretion, improving
glucose uptake, modulating glucose metabolism, and inhibiting
carbohydrate-digesting enzymes.

The observed antidiabetic activity of these plants can be
attributed to the presence of various bioactive compounds such
as alkaloids, flavonoids, terpenoids, phenolic compounds, and
polysaccharides. These compounds act through multiple
mechanisms to regulate glucose homeostasis and alleviate the
symptoms associated with diabetes. For example, some plants
stimulate insulin secretion from pancreatic beta cells, while
others improve insulin sensitivity in target tissues. Additionally,
the antioxidant and anti-inflammatory properties exhibited by
many of these plants contribute to their potential therapeutic
effects in diabetes management by reducing oxidative stress and
inflammation, which are known to be associated with the
pathogenesis of diabetes.

Although the review highlights the potential of these plants for
antidiabetic interventions, it is important to note that further
research is necessary to validate their efficacy, determine the
optimal dosage and formulation, and assess their safety and
potential interactions with other medications. While preclinical
studies and some clinical trials have shown promising results,
more rigorous clinical trials involving larger sample sizes and
longer durations are needed to establish their effectiveness and
safety profiles in human subjects.

Moreover, the review also underscores the importance of
preserving traditional knowledge and integrating it with
scientific research. Traditional medicinal practices have long
recognized the therapeutic potential of these plants, and their use
in managing diabetes has been passed down through
generations. By combining traditional wisdom with modern
scientific approaches, there is an opportunity to identify new
drug candidates, develop standardized formulations, and
optimize therapeutic strategies for diabetes management.

CONCLUSION
The systematic review highlights the significant potential of

plant species in Northeast India for their antidiabetic activity.
These findings contribute to the existing knowledge on natural
products with antidiabetic properties and underscore the
importance of exploring indigenous medicinal plants as potential

sources of alternative or adjunctive treatments for diabetes.
Further research, including phytochemical analysis, mechanistic
studies,
antidiabetic efficacy, safety, and therapeutic potential of these
plants in the management of diabetes mellitus.

and clinical trials, is warranted to validate the
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