Innovations in Pharmacy Planet (iP-Planet)

[Fa] ANIET elSSN: 2348 — 7275
Review
Herbal Drugs in the Management of Diabetes Mellitus: A Comprehensive

Review
Saloni Bhatti
Department of Pharmaceutics,
School of Pharmacy,
Maharaja Agrasen University, Baddi, Himachal Pradesh, India.

Abstract

Diabetes mellitus (DM) is a prevalent chronic metabolic disorder that poses a significant public health
challenge worldwide. Characterized by persistent hyperglycemia, DM results from either impaired
insulin secretion, insulin resistance, or a combination of both. While conventional pharmacotherapy,
including oral hypoglycemic agents and insulin injections, remains the cornerstone of diabetes
treatment, these therapies are often accompanied by side effects, long-term complications, and high
treatment costs. In response, there has been growing interest in alternative therapies, particularly herbal
medicines, which are perceived to offer a more natural approach to managing the disease. This review
explores the role of herbal drugs in diabetes management, evaluating their potential mechanisms of
action, clinical efficacy, safety, and the future direction of research in this field.
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have demonstrated beneficial effects in
controlling blood glucose levels, improving
insulin sensitivity, preventing complications,
and enhancing overall quality of life for
individuals with diabetes. ™

Introduction

Diabetes mellitus is a global epidemic that is
associated with a high risk of serious
complications,  including  cardiovascular
disease, neuropathy, nephropathy, retinopathy,
and premature mortality. According to the

International Diabetes Federation (IDF), Mechanisms of Action of Herbal Drugs in

approximately 463 million people worldwide
are living with diabetes, a number expected to
rise to 700 million by 2045. In addition to
conventional treatments, which include
lifestyle modifications, oral hypoglycemic
agents, and insulin therapy, there has been
increasing interest in the use of herbal drugs as
an adjunct or alternative to conventional
diabetes treatment. Herbal remedies have been
used for centuries in traditional medicine
systems for managing a variety of ailments,
including diabetes. The growing body of
research on herbal drugs highlights their
potential to modulate key pathways involved in
the pathogenesis of diabetes. This review
delves into the various herbal medicines that

Diabetes Management

The beneficial effects of herbal drugs in
diabetes management are multi-faceted. Herbal
remedies often act through various
mechanisms to reduce blood glucose levels,
improve insulin sensitivity, and prevent
diabetic complications. The major mechanisms
include:

* Insulin  Sensitization: Many herbal
compounds enhance the sensitivity of insulin
receptors, leading to improved glucose uptake
by peripheral tissues (e.g., muscle, liver, and
adipose tissue), thereby lowering blood
glucose levels.
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 Insulin Secretion: Some herbs stimulate
pancreatic beta cells to secrete more insulin,
helping to regulate blood glucose. These herbs
can also prevent beta-cell apoptosis, which is
important for preserving pancreatic function.

» Carbohydrate Metabolism: Certain herbs
can influence carbohydrate digestion and
absorption by inhibiting digestive enzymes
such as alpha-amylase and alpha-glucosidase.
By slowing down the rate at which
carbohydrates are broken down and absorbed,
these herbs help control postprandial glucose
spikes.

+ Antioxidant and Anti-inflammatory
Effects: Chronic oxidative stress and
inflammation are central to the development of
insulin resistance and beta-cell dysfunction.
Many herbal drugs possess potent antioxidant
and anti-inflammatory properties, reducing the
oxidative burden and inflammation associated
with diabetes.

« Inhibition of Hepatic Glucose Production:
Some herbs reduce hepatic gluconeogenesis,
the process by which the liver produces glucose
from non-carbohydrate precursors. This effect

can help reduce fasting blood glucose levels.
23]

Herbal Drugs with Efficacy in Diabetes
Management

Ginseng (Panax ginseng)

Ginseng has been studied extensively for its
potential in diabetes management. The active
compounds in  ginseng, particularly
ginsenosides, are believed to enhance insulin
secretion and sensitivity. Additionally,
ginseng has shown the ability to reduce
oxidative stress and improve the function of
insulin receptors. Several clinical studies
have demonstrated that ginseng
supplementation leads to improvements in
fasting blood glucose levels, HbAlc, and
insulin resistance in both type 1 and type 2
diabetes. Moreover, ginseng is considered
safe for long-term use with minimal adverse
effects. I

Bitter Melon (Momordica charantia)

Bitter melon has a long history of use in
traditional medicine as an anti-diabetic
agent. Its active constituents, such as
charantin, vicine, and polypeptides, exhibit

insulin-like activity by increasing glucose
uptake in cells. In addition, bitter melon
inhibits the activity of enzymes responsible
for carbohydrate digestion, thereby reducing
postprandial blood glucose spikes. Clinical
studies have demonstrated that bitter melon
supplementation can significantly reduce
fasting blood glucose and HbAlc levels,
although the results vary, and some studies
suggest that bitter melon may be more
effective in type 2 diabetes compared to type
1 diabetes. !

Fenugreek (Trigonella foenum-graecum)
Fenugreek seeds are rich in soluble fiber,
particularly galactomannan, which helps
reduce blood glucose by slowing the
absorption of sugars in the intestines.
Additionally, fenugreek contains alkaloids
and saponins, which are believed to improve
insulin sensitivity and enhance glucose
utilization by peripheral tissues. Numerous
studies have reported that fenugreek
supplementation reduces fasting blood
glucose and HbAlc levels in patients with
type 2 diabetes. Furthermore, fenugreek's
potential to improve lipid profiles makes it an
attractive option for addressing the
dyslipidemia commonly associated with
diabetes. !

Turmeric (Curcuma longa)

Curcumin, the active compound in turmeric,
has gained attention for its anti-
inflammatory, antioxidant, and insulin-
sensitizing properties. By modulating key
signaling pathways such as NF-kB, curcumin
reduces oxidative stress and inflammation,
which are major contributors to insulin
resistance. Curcumin has also been shown to
activate  AMPK (AMP-activated protein
kinase), which improves glucose uptake and
fat metabolism. Clinical studies suggest that
curcumin supplementation can improve
insulin sensitivity, reduce fasting blood
glucose levels, and potentially prevent the
progression of type 2 diabetes. [}

Gymnema Sylvestre

Gymnema sylvestre, often referred to as the
"sugar destroyer,” has a long-standing
history of use in managing diabetes. The
active compounds in Gymnema, particularly
gymnemic acids, inhibit sugar absorption in
the intestines and help regulate blood sugar
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levels. Gymnema also stimulates insulin
secretion from pancreatic beta cells and may
help regenerate damaged beta cells. Clinical
trials have demonstrated that Gymnema
supplementation reduces fasting blood
glucose and HbAlc levels in patients with
type 2 diabetes and enhances the
effectiveness of conventional diabetes
treatments. @

Aloe Vera (Aloe barbadensis miller)

Aloe vera is known for its soothing and anti-
inflammatory properties, and it has shown
promise in the management of diabetes due
to its ability to reduce blood glucose levels
and improve insulin sensitivity. Some studies
have indicated that  aloe  vera
supplementation can lower HbAlc levels and
improve lipid profiles in diabetic patients,
although more research is needed to confirm
its long-term efficacy. Aloe vera's ability to
act as an antioxidant and reduce oxidative
stress further enhances its potential role in
diabetes care. [

Cinnamon (Cinnamomum verum)

Cinnamon has garnered significant attention
for its role in improving insulin sensitivity
and reducing blood glucose levels. The
active compound, cinnamaldehyde, activates
insulin receptors and enhances glucose
uptake in muscle and adipose tissues.
Clinical studies suggest that cinnamon
supplementation can improve fasting blood
glucose, reduce postprandial blood glucose
levels, and decrease HbAlc in patients with
type 2 diabetes. Moreover, cinnamon has
demonstrated the ability to improve lipid
profiles, reducing the risk of cardiovascular

complications often associated with diabetes.
[10]

Berberine (Berberis vulgaris)

Berberine is a potent alkaloid found in
various medicinal plants, such as Berberis
vulgaris and Coptis chinensis. Berberine has
gained significant attention for its ability to
regulate blood glucose levels by activating
AMPK, a key regulator of glucose and lipid
metabolism. Research has shown that
berberine supplementation can lower fasting
blood glucose, improve insulin sensitivity,
and reduce HbAlc in patients with type 2
diabetes.  Berberine's  effectiveness in
controlling blood glucose levels is

comparable to that of conventional anti-
diabetic medications like metformin. 4

Clinical Evidence and Safety
Considerations

The clinical evidence supporting the use of
herbal drugs in diabetes management is
promising, but it is essential to note that the
majority of studies are of limited scope and
duration. While many clinical trials report
positive outcomes regarding blood glucose
control, insulin sensitivity, and diabetic
complications, the variability in results may
be attributed to differences in dosages,
formulations, and patient populations. Safety
is also a critical concern. Although herbal
remedies are generally considered safe,
certain herbs may interact with conventional
diabetes medications, leading to potential
adverse effects such as hypoglycemia. For
example, ginseng and Gymnema sylvestre
may potentiate the effects of insulin, leading
to low blood sugar levels. Therefore, it is
essential for patients to consult healthcare
providers before integrating herbal remedies
into their diabetes management plan.
Additionally, certain herbs may cause
gastrointestinal discomfort, allergic
reactions, or hepatotoxicity in some
individuals. 22

Conclusion

Herbal medicines offer a promising
complementary approach to the management
of diabetes mellitus. Various herbal drugs,
including ginseng, bitter melon, fenugreek,
turmeric, Gymnema sylvestre, aloe vera,
cinnamon, and berberine, have shown
potential in controlling blood glucose levels,
improving insulin sensitivity, and preventing
diabetic complications. However, further
research is necessary to confirm the long-
term efficacy, optimal dosages, and safety
profiles of these herbal remedies. As the
global prevalence of diabetes continues to
rise, the integration of evidence-based herbal
therapies alongside conventional treatment
may help provide more effective, affordable,
and holistic management strategies for
individuals with diabetes. It is crucial for
healthcare providers to stay informed about
the growing body of research on herbal
medicine and to guide patients in safely
incorporating these treatments into their
diabetes care regimen.

©lnnovations in Pharmacy Planet, all rights reserved 14



Bhatti. iP-Planet, Vol 5 (3), 12-15, 2017

References

1.

Balakumar P, Maung-U K, Jagadeesh G.
Prevalence and prevention of cardiovascular
disease and diabetes mellitus. Pharmacological
research. 2016 Nov 1;113:600-9.

Pathak AN, Naithani RE. Healing herbs in
diabetes. J. Mountain Res. 2016;11:73-8.
Vasudevan R, Buch Z. Ayurveda for diabetes
in India. The Lancet Diabetes &
Endocrinology. 2016 Nov 1;4(11):884.

Li KK, Gong XJ. A review on the medicinal
potential of Panax ginseng saponins in diabetes
mellitus. Rsc Advances. 2015;5(59):47353-66.
Chen PJ, Chan YW, Huang SC, Chang HY. The
effect of bitter melon on lowering blood sugar
in patients with diabetes--A literature review.
Macau Journal of Nursing. 2016 Dec 1;15(2).
Gong J, Fang K, Dong H, Wang D, Hu M, Lu
F. Effect of fenugreek on hyperglycaemia and
hyperlipidemia in diabetes and prediabetes: a
meta-analysis. Journal of ethnopharmacology.
2016 Dec 24;194:260-8.

Ghorbani Z, Hekmatdoost A, Mirmiran P. Anti-
hyperglycemic and insulin sensitizer effects of
turmeric and its principle constituent curcumin.

10.

11.

12.

International journal of endocrinology and
metabolism. 2014 Oct 1;12(4):e18081.
Pothuraju R, Sharma RK, Chagalamarri J,
Jangra S, Kumar Kavadi P. A systematic review
of Gymnema sylvestre in obesity and diabetes
management. Journal of the Science of Food
and Agriculture. 2014 Mar 30;94(5):834-40.
Suksomboon N, Poolsup N, Punthanitisarn S.
Effect of Aloe vera on glycaemic control in
prediabetes and type 2 diabetes: a systematic
review and meta-analysis. Journal of clinical
pharmacy and therapeutics. 2016
Apr;41(2):180-8.

Mollazadeh H, Hosseinzadeh H. Cinnamon
effects on metabolic syndrome: a review based
on its mechanisms. lranian journal of basic
medical sciences. 2016 Dec;19(12):1258.

Pang B, Zhao LH, Zhou Q, Zhao TY, Wang H,
Gu CJ, Tong XL. Application of berberine on
treating type 2 diabetes mellitus. International
journal of endocrinology.
2015:2015(1):905749.

Rios JL, Francini F, Schinella GR. Natural
products for the treatment of type 2 diabetes
mellitus. Planta medica. 2015
Aug;81(12/13):975-94.

©lnnovations in Pharmacy Planet, all rights reserved 15



