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ABSTRACT
A chronic metabolic disorder, Diabetes mellitus significantly poses a health challenge globally. 
The escalating prevalence of diabetes, coupled with concerns regarding the side effects 
of conventional antidiabetic drugs, has spurred increased interest in exploring alternative 
therapeutic approaches. Herbal medicines, deeply rooted in traditional healing practices, have 
emerged as promising candidates for managing diabetes. The objective of this review is to 
optimise the current scientific literature on herbal medicines employed as antidiabetic agents. 
The review encompasses an in-depth analysis of diverse medicinal plants which have potential 
for management of T2DM. The potential of these herbal remedies in improving insulin sensitivity, 
modulating glucose metabolism and mitigating diabetes-related complications are established. 
Furthermore, the review critically examines clinical studies evaluating the potency and safe 
usage of herbal medicines in diabetic populations. Emphasis is placed on highlighting the need 
for further research and addressing challenges associated with standardization and quality 
check of herbal preparation. The integration of herbal medicines into mainstream diabetes care 
is explored, considering the potential for synergistic use with conventional therapies. In nutshell; 
this review consolidates existing knowledge, sheds light on promising avenues for future 
research and emphasizes the significance of herbal medicines in the quest for effective, safe and 
sustainable antidiabetic interventions. The wealth of traditional wisdom encapsulated in these 
natural remedies presents a valuable resource in the pursuit of novel therapeutic strategies for 
diabetes management.
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INTRODUCTION

A metabolic disorder and widely seen endocrine disorder 
Diabetes, results in increased glucose level is a result of the 
alteration in hormone underactive production by the gland. 
This secretion and resistance by pancreatic gland. These may be 
associated with overactive or imbalance linked with metabolic 
disorder which progressively leads to cardiovascular, neuropathy, 
nephropathy, retinopathy and some other pathologic changes in 
body. The urge towards junk food and unhealthy eating practice, 
sedentary lifestyle is also associated with the increase in diabetes 
cases day by day. There lie mainly two types where Type I Diabetes 
is an autoimmune disorder where cells of pancreas are damaged 

by which insulin production is hampered. Type II Diabetes arises 
by malfunctioning of pancreatic cells for the manufacturing of 
insulin.[1]

Epidemiology

Globally, 530 million people (84%) are estimated to be affected 
by the disease among which 10.5% are ranged from the age 
20-79,[2] out of that ratio of disease prevalence in India is 10.1 
crore (16%) as per study published in 2023 by Indian Council of 
Medical Research-India Diabetes (ICMR INDIAB) (Figure 1).[3] 
Prominent increase in data may reach more than 1.31 billion by 
2050 said by a report published in Lancet.[4]

The etiological risk factors contributing to disease are obesity, age, 
physical inactivity and genealogy. Dietary habits like inclusion of 
high fat diet, processed meat, sugary drinks, some dairy products, 
less intake of fruits and vegetables and lifestyle modifications 
affecting chronological cycle are emerging contributors to the 
disease.
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Insulin Biosynthesis
The prominent role of insulin is to decrease glucose limits in 
blood. However, the equilibrium of maintained in body by 2 
hormones: Glucagon and Insulin. Insulin is the secretion of β 
cells of pancreas secrets insulin while α cell produces Glucagon. 
Both antagonise each other’s working. Insulin gets released to 
lower blood glucose level whereas glucagon is released when 
concentration of glucose in blood is low. This antagonising 
maintains homeostasis.

Insulin action is governed by either
Liver decreased function of Glycogenolysis and Gluconeogenesis 
resulting in decreased blood glucose level.

Muscle, fatty tissues and liver deposit more glucose by absorption.

Glucagon action is shown off as antagonising the reaction 
of glycogenolysis and gluconeogenesis in liver. Other than 
glucagon, catecholamine and cortisol release also results in 
increased glucose level. With these amylin and incretin are also 
contributors of glucose management. Amylin gets secreted along 
with insulin primarily functions to decrease gastric emptying 
time hence enhance glucose absorption after meal. Incretin are 
peptides derived from gut facilitating synthesis and production 
of insulin by β cells mainly through GLP (Glucagon like Peptide) 
and GIP (Glucose dependent Insulinotropic Polypeptide).[5]

Causes of Disease
Causes for different types of diabetes remains differential. Type 
I DM where genes play major role and is auto immune whereas 
Type II D M is the additive result of lifestyle and genetics. 
Being obese and overweight contributes to increase the risk of 
occurrence of disease.

i) Pancreatic Langerhans' β cells decrease production of insulin.

ii) α cells of pancreatic Langerhans islets release more glucagon.

iii) The liver's increased synthesis of glucose.

iv) Resistance of insulin in brain resulting neurotransmitter 
dysfunction.

v) Increased lipid breakdown.

vi) Reabsorption of glucose by increased kidney function.

vii) Incretin diminished action by small intestine.

viii) Peripheral tissues impaired or diminished action (Figure 
2).[6]

Just as single-gene mutations produce monogenic diabetes, genetic 
mutations can also result in diabetes mellitus. MODY (Maturity 
Onset Diabetes of the Young) and neonatal diabetes are the most 
prevalent variants of monogenic diabetes.[7] Cystic fibrosis thick 
mucus production impairs secretion of adequate insulin, which 
results in multiple scars on the skin.[8] Hemochromatosis disorder 

visibility in which extra iron builds up in the body to harmful 
levels not only harm pancreas but other organs as well.[9]

Insulin resistance developed by other hormonal imbalance in 
body can occasionally lead to diabetes. Gestational diabetes 
results due to variation in hormones during pregnancy. Hormones 
produced by the placenta reduce cellular sensitivity to the effects 
of insulin.[10,11] Cushing's syndrome due to excessive amounts 
of cortisol (The stress hormone) develops.[12] Acromegaly is a 
condition in which the body overproduces Growth hormone.[13] 
The overproduction of thyroid hormone by the thyroid gland 
results in hyperthyroidism.[14]

Damage to β cells or reduction in capacity to produce insulin due 
to pancreatitis, trauma or pancreatic cancer may lead to removal/
destruction of pancreases develops diabetes as a result of the loss 
of β cells if the injured pancreas is removed.[15-17] Drug associated 
Diabetes which damage β cells and impair their ability for 
lowering blood glucose levels. Some medications such as niacin, 
anti-seizure drugs, diuretics, psychiatric meds and prescription 
pharmaceuticals, pentamide, glucocorticoids, anti-rejection 
medications and statins even for the treatment of HIV.[18]

When a child or teen has type 1 diabetes, their likelihood of disease 
prevalence rises if a parent or sibling also has the disease.[19] factors 
contributing to the risk of T2DM includes being obesity, eating 
pattern, middle age generally 45 and above, genetics, less physical 
work, pre-diabetes or gestational diabetes, hyperlipidaemia.[20-23] 
Being overweight and age above 25 gestational diabetes risk rises. 
Gestational diabetes during pregnancy where child born weigh 
more than nine pounds, PCOS (Polycystic Ovarian Syndrome), 
past family history.[24]

Few literated medicinal plants from the plethora of 
herbs
Wood Apple

Wood apples contribute to a variety of phytoconstituent’s 
with significant medicinal properties. These include alkaloids, 
flavonoids, tannins, phenolic compounds, vitamins and 
minerals. Among these, polyphenols, particularly flavonoids, 
are of particular interest in the context of diabetes management. 
Flavonoids possess antioxidant and anti-inflammatory properties, 
which are beneficial in mitigating the oxidative stress and chronic 
inflammation associated with diabetes. Studies have shown that 
wood apple extracts stimulate insulin secretion both in vitro and 
in animal models, suggesting its potential as a natural insulin 
secretagogue. Furthermore, wood apple exhibits insulin-like 
activity, whereby it enhances glucose uptake in peripheral tissues 
such as muscle and adipose tissue.[25-30]

Garlic

Garlic, known scientifically as Allium sativum, has been in use 
form decades for its therapeutic properties not only as a culinary 
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ingredient. From various health benefits, it has gained attention 
for its significant antidiabetic activity due to the presence of 
phenolic acids. Allicin, a sulphur-containing compound found 
in garlic, primarily contributes to its therapeutic effects and for 
its characteristic aroma. Diallyl disulfide and diallyl trisulfide the 
other sulphur compounds present in garlic also contributes to its 
biological activity. Garlic helps attenuate the rapid rise in blood 
sugar following carbohydrate-rich meals, thus contributing to 
improved glycaemic control.[31-35]

Bitter gourd

Bitter gourd contains a diverse array of bioactive compounds, 
including cucurbitane-type triterpenoids, flavonoids, phenolic 
acids and lectins, which contribute to its medicinal properties. 
Among these, charantin, polypeptide-p and vicine are some of 
the key constituents responsible for bitter gourd's antidiabetic 

effects. Studies have shown that bitter gourd extracts stimulate 
insulin secretion both in vitro and in animal models, suggesting 
its potential as a natural insulin secretagogue. Empirical evidence 
supporting the antidiabetic activity of bitter gourd is accumulating, 
although clinical studies necessitate further validating safety and 
efficacy in human beings. Animal studies demonstrated its ability 
to decrease blood glucose levels, improving insulin sensitivity 
and preserving pancreatic beta cell function. Additionally, 
epidemiological studies reported a contrarily amid bitter gourd 
consumption and risk of development of type 2 diabetes.[36-40]

China Rose

Hibiscus shows promise as a natural adjunctive therapy for 
diabetes management, owing to its potential antidiabetic, 
antioxidant and anti-inflammatory properties. Preclinical and 
clinical evidence suggests that hibiscus supplementation may 

Figure 1:  Demographic Representation.[2,3]

Figure 2:  Causes of T2DM: Disease leading to T2DM. 
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help improve glycaemic control, insulin sensitivity and lipid 
profile in individuals with diabetes. Hibiscus has a variety of 
phytoconstituents such as anthocyanins, polyphenols, flavonoids 
and organic acids, contributing for pharmacological properties. 
Hibiscus may add great value to the armamentarium of 
antidiabetic agents, presenting a safe and natural alternative for 
improving metabolic health.[41-46]

Ginger

Ginger (Zingiber officinale), with wide use as a spice and 
therapeutic herb, attracted attention for its potential antidiabetic 
properties. It contains chemical compounds like gingerol, paradol, 
shogaol which contribute to its pharmacological effects. Animal 
and cell culture experiments have demonstrated the efficacy of 
ginger extracts or isolated compounds in reducing blood sugar, 
improving sensitivity to insulin and ameliorating diabetic 
complications such as neuropathy and nephropathy. These 
effects have been attributed to various mechanisms, including 
enhanced insulin signalling, inhibition of gluconeogenesis and 
modulation of lipid metabolism. Ginger when consumed as 
culinary ingredient or as dietary supplement has attained safety 
window. However, ginger may showcase gastrointestinal adverse 
effects such as heartburn and bloating in some individuals if used 
in larger doses. Additionally, ginger may interact with certain 
medications, including anticoagulants and antidiabetic drugs, 
potentially altering their effects.[47-51]

Fenugreek

fenugreek (Trigonella foenum-graecum) being one of the most 
widely studied. Fenugreek, a member of the Fabaceae family, 
has been used since antient times for its medicinal properties. 
Fenugreek contains bioactive compounds such as trigonelline, 
galactomannan and saponins, contributing to its pharmacological 
effects. Fenugreek shows promising effects as a natural and 
complementary therapy for diabetes management, offering 
multiple mechanisms of action and extensive clinical evidence 
supporting its efficacy. Through its effects on insulin sensitivity, 
insulin secretion, carbohydrate metabolism and inflammation, 
fenugreek helps improve glycaemic control and mitigate diabetic 
complications.[52-55]

Neem

Neem (Azadirachta indica), a all-rounder and a tree with 
Indian origin, used since centuries in Ayurveda for various 
health ailments. Neem contains a diverse array of flavonoids, 
triterpenoids and polysaccharides, which contribute to 
pharmacological effects. Neem is safe for consumption when 
used in small amounts or as a dietary supplement. However, 
high doses may result in adverse GI effects such as nausea and 
vomiting in some individuals. Additionally, neem may interact 
with certain medications, including antidiabetic drugs and 
immuno suppressants, potentially altering their effects.[56-62]

Jamun
Jamun (Syzygium cumini), also known as Java plum or Indian 
blackberry, is one such plant with historic evident for its potential 
health benefits and usage in traditional medicine. A common 
practice followed traditionally to cure diabetes using Syzygium 
cumini (Myrtaceae) by homemade decoction, extract with water 
and alcohol, lyophilized powder prevails. Jamun containing 
potential bioactive compounds ranges from polyphenols, 
flavonoids, and anthocyanins, which contribute toward 
pharmacological effects. Jamun is safe for consumption when 
used in culinary amounts or as a dietary supplement. However, 
jamun may cause gastrointestinal side effects such as diarrhoea 
and abdominal discomfort in some individuals high doses. 
Additionally, jamun may interact with certain medications, 
including antidiabetic drugs and anticoagulants, potentially 
altering their effects.[63-68]

Papaya
Papaya (Carica papaya), a tropical fruit known for its sweet flavor 
and nutritional benefits, has gained attention for its potential 
antidiabetic properties. Papaya contains various bioactive 
compounds, including phenolic compounds, flavonoids and 
enzymes such as papain, which contribute to its pharmacological 
effects. Papaya, when consumed in moderate amounts as part of a 
balanced diet, is generally considered safe. However, individuals 
with latex allergy may experience allergic reactions to papaya. 
Additionally, high doses of papaya or papaya supplements 
may cause gastrointestinal side effects such as diarrhoea and 
abdominal discomfort in some individuals.[69-74]

Mango
Mango (Mangifera indica), a popular tropical fruit cherished for 
its sweet taste and rich nutritional profile, has garnered attention 
for its potential antidiabetic properties. Mango has a variety 
of bioactive compounds such as polyphenols, flavonoids and 
vitamins, who contribute to its pharmacological effects: Mango 
has been shown to improve glucose metabolism by enhancing 
insulin sensitivity and glucose uptake in peripheral tissues. 
Studies suggest that bioactive compounds present in mango, 
such as mangiferin and quercetin, stimulate the translocation of 
Glucose Transporter proteins (GLUT4) to the cell membrane, 
facilitating glucose uptake and utilization.[75-78]

Barriers in consumption of herbal Plants
While herbal plants offer a natural and potentially effective 
alternative for managing diabetes, there are several challenges 
that patients face in consuming herbal drugs. Lack of 
standardized dosage and their quality check is among the main 
challenges. Unlike pharmaceutical drugs, herbal plants vary 
in their chemical composition, making it difficult to establish 
consistent dosage guidelines. This can lead to inconsistent results 
and potential side effects. Another challenge is the limited 
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scientific evidence supporting the efficacy and safety of herbal 
plants. While there have been numerous studies exploring their 
antidiabetic properties, more research is needed to validate their 
effectiveness and establish optimal dosage regimens. Additionally, 
interactions between herbal plants and other medications are not 
well understood, which can pose a risk to patients who are on 
multiple medications. Furthermore, the challenge is to access, 
identify and making herbal plants available. In many parts of the 
world, certain herbal plants may be difficult to find or may not be 
affordable for everyone. This can limit their potential benefits to 
a select few. In conclusion, herbal plants have proved out to be as 
a favourable avenue for natural antidiabetic drugs. Their diverse 
chemical constituents and mechanisms of action offer potential 
alternatives for managing diabetes. However, challenges such as 
standardization, limited scientific evidence and accessibility need 
to be addressed to fully harness the benefits of herbal plants in 
diabetes management.

CONCLUSION

The growing evidence body supports the usage of herbal 
medicine in the cure of diabetes underscores potential of 
natural remedies to complement conventional approaches. 
Herbal remedies have demonstrated their efficacy in managing 
blood sugar levels, improving insulin sensitivity and addressing 
various complications associated with diabetes. The integration 
of herbal medicine into diabetes care not only offers a holistic 
and personalized approach but also opens avenues for exploring 
sustainable, nature-derived solutions. The rich history of herbal 
medicine across cultures further emphasizes its time-tested 
reliability in promoting overall well-being. Harnessing the power 
of plant-based compounds, herbal remedies not only target the 
symptoms but also address the root causes of diabetes. This holistic 
approach aligns with the growing trend towards personalized and 
patient-centred healthcare. Moreover, the relatively lower risk of 
side effects associated with many herbal treatments presents a 
compelling case for their inclusion in diabetes management plans. 
As we strive for more sustainable and natural healthcare solutions, 
herbal medicine stands out as a promising avenue for diabetic 
individuals seeking effective, safe and long-term strategies for 
their well-being. However, it is crucial to note that individual 
responses to herbal remedies may vary and consultation with 
healthcare professionals remains essential. Further research is 
required to integrate herbal medicine into mainstream diabetes 
care, collaboration of modern and traditional medicine and 
on-going exploration of the vast potential that nature offers in 
the fight against diabetes. In embracing the wisdom of traditional 
healing practices and combining it with modern scientific 
knowledge, we pave the way for a comprehensive and integrated 
approach to diabetes management. The continued exploration 
and utilization of herbal medicine mark a significant step towards 
a future where individuals with diabetes can access a diverse array 

of treatment options that prioritize both their health and the 
sustainability of our healthcare systems.
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SUMMARY

Diabetes is the most prevalent metabolic disorder and endocrine 
disorder known by increased blood sugar levels due to either 
reduced secretion of insulin or reduced responsiveness of tissues 
to insulin. Diabetes is also associated with severe ramifications 
like cardiovascular disease, neural disorders, nephropathy and 
diabetic retinopathy. The increase cases of diabetes is partly 
attributed to poor diet and increased processed food consumption 
along with sedentary lifestyles. While there is a clear genetic 
predisposition for Type I, Type II often includes both genetic 
influences and lifestyle aspects. Pancreatic β cells lose their 
capacity to secrete insulin, meanwhile, α cells release excessive 
glucagon which induces the process of glucose generation in 
the kidneys. Factors that may also contribute to Type II diabetes 
include insulin resistance among others, which include the 
breakdown of lipids and renal re-absorption of glucose. Other 
health conditions are also known to contribute a predisposition 
toward diabetes (cystic fibrosis, haemochromatosis, Cushing's 
syndrome and acromegaly), they clinically follow a mechanism 
that involves either redesigned impaired insulin secretion or 
increased insulin resistance. There are pharmacological methods 
introduced to induce diabetes, including glucocorticoids 
amongst the more commonly prescribed anti-inflammatories, 
in addition to psychotropic medications. Notable plants with 
anti-diabetic action include wood apple, garlic, bitter gourd 
and fenugreek. Active ingredients within these plants that are 
bioactive include flavonoids, triterpenoids, polyphenols, etc., 
which safely ameliorate insulin sensitivity, stimulate insulin 
secretion and therefore improve glycaemic control. However, 
many of these products have only limited amounts of research 
undertaken to demonstrate their efforts and most have potential 
harmful interactions with pharmaceuticals at present and face 
challenges implementing a standardized dosage. Herbal medicine 
provides an important natural option with complementary 
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actions to manage diabetes, however there will still be a lot of 
academic research required to implement it within health care. A 
partnership between modern medicine and traditional medicine 
will result in a more integrated answer to diabetes care.
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