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Abstract

High blood glucose levels are a defining feature of the chronic metabolic illness known as
diabetes mellitus, which is also linked to a number of problems. The use of herbal treatments
and polyherbal formulations as potential complementary or alternative medicines for the
management of diabetes has drawn a lot of attention. The purpose of this review study is to
investigate the potential anti-diabetic properties of herbal remedies and polyherbal blends.

Herbs with immediate effects on glucose metabolism are the main topic of the first part.
Cinnamon, fenugreek, and bitter melon have all demonstrated encouraging outcomes in
lowering blood sugar levels and enhancing insulin sensitivity. In addition, the anti-
inflammatory and antioxidant properties of amla, ginger, ginseng, and turmeric can aid in the
management of diabetes and its complications.

Herbs that alter insulin signaling pathways are covered in the second section. The potential to
increase insulin secretion, improve insulin sensitivity, and lower postprandial hyperglycemia
has been shown for Gymnema sylvestre, bilberry, ginkgo biloba, and Salacia species.

The importance of polyherbal formulations in the treatment of diabetes is highlighted in the
third section. Through the combination of several herbs, Triphala, Diabecon, and
Nishamalaki have demonstrated synergistic benefits that target various parts of the
pathophysiology of diabetes.

The potential of herbal treatments and polyherbal formulations is supported by the evidence,
but further study is required to establish the best dosages, standardized methods, long-term
safety, and any potential herb-drug interactions. To ensure the incorporation of herbal
treatments into standard diabetes therapy, cooperation between traditional medicine
practitioners, researchers, and healthcare professionals is crucial.
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In conclusion, herbal treatments and mixtures of herbs present potential ways to manage
diabetes. The creation of herbal medicines that are supported by scientific evidence and
complement current treatment modalities can benefit from the integration of traditional
knowledge with rigorous scientific study.

Keywords: diabetes mellitus, herbal remedies, anti-diabetic effects, polyherbal formulations,
alternative therapies

Introduction

A significant global health issue is diabetes mellitus, a chronic metabolic condition marked
by poor glucose homeostasis. With an estimated [current prevalence data], diabetes
prevalence has epidemic proportions. In controlling diabetes, traditional treatments like oral
hypoglycemic drugs and insulin are crucial, but they frequently have drawbacks including
side effects and insufficient glycemic control. As a result, there is a rising need for safe,
efficient, and cost-effective alternative treatment choices. Traditional medical systems have
employed herbal remedies for millennia to treat a variety of illnesses, including diabetes. The
amount of bioactive substances found in herbs may have therapeutic advantages in the
treatment of diabetes. The anti-diabetic effects of numerous herbal extracts and their
phytochemical components have been the subject of recent scientific study [1-5].

This study seeks to offer a summary of the research supporting the alleged anti-diabetic
properties of several herbs and polyherbal combinations. This study aims to improve our
comprehension of the processes behind their anti-diabetic activities by synthesizing the data
from research published in PubMed. The review will also examine polyherbal formulations'
safety profiles and potential synergistic effects in the treatment of diabetes.

Herbal Extracts with Anti-Diabetic Properties

Several herbal extracts have demonstrated promising anti-diabetic effects in both preclinical
and clinical studies. One notable example is bitter melon (Momordica charantia), a widely
researched herb with hypoglycemic properties. Studies have shown that bitter melon extracts
exert their anti-diabetic effects through multiple mechanisms, including enhanced glucose
uptake and improved insulin secretion [1, 2].

Gymnema sylvestre, commonly known as the "sugar destroyer,”" is another herb with anti-
diabetic potential. Its active components, such as gymnemic acids, have been found to reduce
glucose absorption, stimulate insulin secretion, and regenerate pancreatic beta cells [3, 4].

Fenugreek (Trigonella foenum-graecum) is a herb rich in fiber and saponins, which exhibit
anti-diabetic properties. Fenugreek extracts have been reported to enhance insulin sensitivity,
lower fasting blood glucose levels, and improve lipid profiles in diabetic individuals [5, 6].

Cinnamon (Cinnamomum verum) is a widely used spice that has shown beneficial effects in
diabetes management. Its bioactive compounds, particularly cinnamaldehyde, have been

2613

Eur. Chem. Bull. 2023, 12(Special Issue 2), 2612-2618



Potential Anti-Diabetic Herbs and Polyherbal Formulations: A Review

Section A -Research paper

reported to improve insulin sensitivity, reduce postprandial glucose levels, and inhibit
intestinal glucose absorption [7, 8].

In conclusion, these herbal extracts possess potential anti-diabetic properties and offer
promising alternatives to conventional therapies. However, further research is required to
establish optimal dosage, long-term safety, and potential drug interactions.

Phytochemicals Targeting Glucose Homeostasis

Numerous herbs include phytochemicals that have been discovered as possible regulators of
glucose homeostasis. Berberine, which comes from the Berberis plant, is one such substance.
By triggering adenosine monophosphate-activated protein kinase (AMPK), berberine has
been shown to have anti-diabetic actions that increase glucose absorption, improve insulin
sensitivity, and reduce hepatic gluconeogenesis [9, 10].

Resveratrol, which can be found in grapes, berries, and peanuts, is yet another phytochemical
of importance. By triggering sirtuin 1 (SIRT1), which improves insulin sensitivity,
encourages pancreatic beta-cell activity, and lowers inflammation related to diabetes,
resveratrol has anti-diabetic characteristics [11, 12].

A flavonoid found in large quantities in fruits and vegetables called quercetin has also
showed promise in the treatment of diabetes. By preventing the production of advanced
glycation end products, lowering oxidative stress, and modifying glucose transporters,
quercetin has anti-diabetic actions [13, 14].

Turmeric (Curcuma longa) contains curcumin, which has antioxidant and anti-inflammatory
properties. Curcumin may enhance insulin sensitivity, lessen pancreatic beta-cell dysfunction,
and lessen the problems associated with diabetes, according to studies [15, 16].

The aforementioned instances demonstrate how phytochemicals may be used to alter glucose
homeostasis and lessen diabetes pathogenesis. To discover the best doses, bioavailability, and
possible interactions with traditional anti-diabetic drugs, additional research is required.

Antioxidant and Anti-inflammatory Effects of Herbs

Many herbs have anti-inflammatory and antioxidant characteristics in addition to their direct
impact on glucose metabolism, which can help manage diabetes and associated
consequences. Amla (Emblica officinalis), which is high in polyphenols and vitamin C, is one
such herb. Amla has strong antioxidant properties that can scavenge free radicals and lessen
the oxidative stress linked to diabetes [17, 18].

Another herb that is well-known for its anti-inflammatory and antioxidant properties is ginger
(Zingiber officinale). Its active ingredients, such as shogaols and gingerols, have been shown
to decrease inflammation, boost insulin sensitivity, and lower fasting blood sugar levels [19,
20].
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For its potential to treat diabetes, ginseng, particularly Panax ginseng and Panax
quinquefolius, has been well investigated. The primary bioactive components of ginseng,
known as ginsenosides, have antioxidant and anti-inflammatory properties that improve
insulin sensitivity and glucose homeostasis [19-25].

Curcumin, a strong antioxidant and anti-inflammatory molecule, is found in turmeric
(Curcuma longa). Diabetes has been demonstrated to benefit from curcumin's ability to lower
oxidative stress, stop inflammatory processes, and improve insulin resistance [20].

These herbs may have preventive benefits against diabetic complications like cardiovascular
disease and nephropathy by focusing on oxidative stress and inflammation. However, further
investigation is required to establish ideal dosages, treatment durations, and potential drug-
herb interactions.

Herbs Modulating Insulin Signaling Pathways

Glucose homeostasis is greatly influenced by insulin signaling pathways, and several herbs
have been discovered to modify these pathways, perhaps providing benefits for the treatment
of diabetes.

Gymnema sylvestre, which was previously cited for its anti-diabetic qualities, has been
demonstrated to increase insulin secretion by repairing and fostering the function of
pancreatic beta cells [15,16]. It also prevents glucose from being absorbed in the intestines,
which helps with glycemic management [17].

Anthocyanin-rich bilberry (Vaccinium myrtillus) has been shown to have insulin-sensitizing
properties. It activates the insulin signaling pathway, improving peripheral tissues' ability to
absorb glucose and increasing insulin sensitivity [18,19].

A well-known medicinal herb called ginkgo biloba has been shown to improve insulin
signaling and increase glucose metabolism. Ginkgolides and bilobalides, two of its main
ingredients, have demonstrated promise in reducing insulin resistance and increasing glucose
uptake [10,11].

Traditional medicine has long utilized Salacia species, notably Salacia oblonga and Salacia
reticulata, for the treatment of diabetes. These herbs have inhibitory effects on the enzymes
that break down carbohydrates, which slows the absorption of glucose and lowers
postprandial hyperglycemia [32, 33].

An strategy to managing diabetes is presented by these herbs' regulation of insulin signaling
pathways. To clarify their precise mechanisms of action and provide standardized guidelines
for their therapeutic use, additional research is necessary.

Polyherbal Formulations for Diabetes Management
Attention has been drawn to polyherbal preparations, which blend many herbs with
complimentary medicinal qualities as potential synergistic ways for managing diabetes.
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Three fruits—Emblica officinalis, Terminalia chebula, and Terminalia bellirica—make up the
popular polyherbal remedy known as triphala in Ayurveda. By increasing insulin sensitivity,
lowering oxidative stress, and controlling glucose metabolism, triphala has been shown to
have anti-diabetic benefits. It has been discovered that the polyherbal remedy Diabecon,
which contains Momordica charantia, Pterocarpus marsupium, and Gymnema sylvestre, has
anti-diabetic characteristics. In diabetic individuals, Diabecon has been proven to improve
lipid profiles, increase insulin secretion, and lower blood glucose levels [11-15].

Nishamalaki, another well-known polyherbal compound, contains herbs like Curcuma longa
and Emblica officinalis. By increasing insulin sensitivity, lowering inflammation, and
minimizing diabetes complications, nishamalaki has been shown to have anti-diabetic
benefits.

These polyherbal compositions offer the benefit of numerous herbs working together
synergistically to address different areas of diabetes pathogenesis. To guarantee their safety
and effectiveness, however, consistent production procedures, quality control, and clinical
trials are crucial.

Conclusion

The use of herbal remedies and polyherbal formulations as complementary or alternative
therapy for the management of diabetes has shown great possibilities. Through a variety of
methods, including improved glucose homeostasis, regulation of insulin signaling pathways,
antioxidant and anti-inflammatory effects, and synergistic effects in polyherbal formulations,
the described herbs and their active components have anti-diabetic properties.

However, it is important to recognize the gaps in the literature, such as the absence of
standardized procedures, the diversity of herbal formulations, and the demand for larger-scale
clinical trials to determine the efficacy and safety profiles. Additionally, potential negative
effects and herb-drug combinations need to be carefully taken into account.

In conclusion, herbal treatments and polyherbal formulations offer an intriguing new
direction for research in the treatment of diabetes. The creation of herbal medicines that are
supported by scientific evidence and complement current treatment modalities can benefit
from the integration of traditional knowledge with rigorous scientific study.
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