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Diabetes mellitus is a chronic metabolic disease that has been causing millions of people globally and
steadily increasing at an alarming pace. It is defined by high blood glucose levels following some
malfunctions in secretion of insulin or insulin action or both. Even though the use of modemn
pharmacological therapies has become a common practice, it is characterized by adverse long-term
outcome and cost implication. This has seen its growing attraction to the use of herbal drugs as
alternative or complementary therapy. Traditional systems, like Ayurveda, Unani and Chinese medicine,
have been using herbal medicines since ancient times. These organic compounds have bioactive and
antidiabetic properties; flavonoids, alkaloids, terpenoids and glycosides are found in these natural
products. They work by various processes, such as insulin secretion stimulation, enhanced insulin
sensitivity, carbs absorption inhibition and antioxidant properties. The paper gives a detailed description
of the herbal medications in the treatment of diabetes, how they work, the commonly used medicinal
plants, its benefits, drawbacks, and outlook. Herbal medicine added to the mainstream healthcare
system can provide a less harmful, cheaper, and more comprehensive solution to diabetes.
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INTRODUCTION the developing nations such as India. This

Diabetes mellitus has remained among the
most thorny chronic illnesses in the 21 st
century. It is defined by unremitting
hyperglycemia caused by defective insulin
secretion or insulin resistance or both. There is
the general categorization of the disease that is
Type 1 diabetes, Type 2 diabetes, and
gestational diabetes. Of these, Type 2 diabetes
is almost 9095 percent of all the cases and
highly linked with the lifestyle issues including
obesity, improper diet and lack of
exercise.Diabetes is becoming a very common

burden of the world with particular reference to

condition does not only impact on the quality of
life but also causes severe complications that
include heart diseases, kidney failure, nerves
damage, and vision loss.The traditional
antidiabetic medications, such as insulin and
oral hypoglycemic drugs, are safe, but they are
usually linked to side effects, such as
hypoglycemia, increased  weight, and
gastrointestinal complications. In addition, the
long-term option is expensive and does not
necessarily guarantee maximum glycemic
control.In this regard, herbal drugs could be

considered an effective alternative with respect
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to the natural source, safety profile, and multi-
targeted action. Plant-based remedies have
been used globally as a traditional medicine to
treat diabetes. A lot of these plants have been
proven to be antidiabetic proper in the modern
research.[-10]

Materials And Methods

The literature review on the use of herbal drugs
in the management of diabetes underpins this
manuscript. ~ The  trustworthy  scientific
databases were used to collect data including
PubMed, Google Scholar, Scienceirect, and
Springer.Appropriate  keywords, including
herbal antidiabetic agents and medicinal plants
in diabetes, natural hypoglycemic drugs, and
phytochemicals in diabetes were applied in the
search.Inclusion criteria involved:

Articles published in research within 202025.
Clinical and experimental research.

Other reviews on herbal antidiabetic agents.
Key mechanisms include:

Insulin resistance in muscle and adipose tissue
Increased hepatic glucose production

Impaired insulin secretion

Oxidative stress and inflammation

These factors collectively lead to chronic
hyperglycemia and metabolic imbalance.['0-15]
Classification of Herbal Antidiabetic Agents
Herbal drugs used in diabetes can be classified
based on their mechanism of action:
Mechanism of Action of Herbal Drugs:

Herbal medicines have several mechanisms of
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action and this has rendered her effective in the
treatment of diabetes:

#The patient exhibits increased levels of insulin
secretion.

#Certain plants increase the insulin release and

pancreatic beta-cell functioning.

Enhancement of Insulin Sensitivity.
#Herbal compounds increase the
responsiveness of tissues to insulin.
#Carbohydrate digestion is also inhibited (4.3).
Some of these herbs block enzymes such as a-
amylase and o-glucosidase, inhibiting glucose
uptake.

Antioxidant Activity

Oxidative stress is significant in diabetes
complications. Herbal medications assist in
countering the free radicals.['5-201

Benefits of Herbal Drugs in the Treatment of
Diabetes

The positive therapeutic effects and
comparatively minimal adverse effects have
seen herbal drugs attract a lot of attention in
the treatment of diabetes mellitus. Herbal
medicines have a number of strengths, the first
of which is the fact that they have their natural
origin. These remedies derived out of plants,
are usually considered to be relatively safe
compared to synthetic drugs, especially when
used in chronic illnesses such as diabetes. In
comparison to the side effects of the
conventional medications like hypoglycemia,

gastrointestinal disturbances, or weight gain,
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Table 1:Classification of Herbal Antidiabetic Agents

Category Mechanism Examples
. , . Gymnema,
Insulin secretagogues Stimulate insulin release
Fenugreek
Insulin sensitizers Improve insulin action Bitter melon
Enzyme inhibitors Delay glucose absorption Neem
Antioxidants Reduce oxidative stress Amla, Turmeric

the safety profile of the herbal drugs will be
milder as long as they are taken properly.
Multi-target effect of herbal drugs is another
major strength of herbal drugs. Diabetes is a
complicated metabolic disease with multiple
physiological processes, such as insulin
resistance, insulin  secretion  deficiency,
oxidative stress, and inflammation. Herbal
drugs and extracts have diverse bioactive
compounds including flavonoids, alkaloids,
glycosides, terpenocids and phenolic acids.
These compounds have synergistic abilities
whereby they are able to work together in
disparate areas of the disease. An example is
the insulin secretion-enhancing action of some
phytochemicals, and the insulin sensitivity-
enhancing action of others, as well as the
carbohydrate-digesting enzyme-inhibitory
action, which makes the whole approach more
holistic.

Another advantage of the use of herbal drugs is

their cost-effectiveness, particularly in
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developing  economies  where  modern
healthcare and the costly medicine may not be
readily available. Most of the medicinal plants
that have been utilized in the management of
diabetes are readily available in the area, are
simple to grow, and are thus, not very
expensive to all citizens. This is their economic
benefit that helps popularize them in
conventional medicine like Ayurveda and
Unani.[20-23]

There is another role of herbal drugs which is in
preventive and managing complications of
diabetes. Complications frequently seen as a
result of chronic hyperglycemia are neuropathy,
nephropathy, retinopathy, and cardiovascular
diseases. Most of the medicinal plants have
excellent antioxidant and anti-inflammatory
effects, which alleviate oxidative stress and
inflammation, which are major causes of
diabetic complications. Herbal medicines not
only stabilize the levels of glycogen in the
blood, but also promote a better quality of
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living, overall health, by tackling these factors.
Moreover, the acceptance of herbal drugs is
usually more culturally and socially accepted.
Termed herbalistic medicine in most parts, the
systems of traditional medicine have been used
over centuries and the populations have a
strong faith in the power of plant-based
medicine. This cultural endorsement positively
impacts patient adherence and promotes
continued usage which is most important in
managing diabetes.

Moreover, conventional therapies may be used
together with herbal medicines. When properly
used in the medical context, they can be used
with the standard antidiabetic drugs to improve
the results of treatment. This integrative mode
has the potential of minimizing the synthesized
drugs dosage needed and hence reducing the
side effects.

In spite of these benefits, it should be stressed
that the efficacy and safety of herbal drugs
requires  freatment by suitable use,
standardization and control. However, their
natural source, multi-functional nature, low
prices and they can treat diabetes and
complications associated with it make the
herbal drugs the useful part of the overall
treatment of this long-lasting disease.25-30]
Limitations and Challenges of Herbal Drugs
in Diabetes treatment

Even with the many benefits of using herbal

drugs to control diabetes mellitus, there are

www pharmaerudition.org  Feb, 2026, 15(4), 34-44

ISSN 2249-3875

nternational Jowrnal of Pharmaceutical Erudition

various limitations and challenges that are
related to their use, and this significantly should
be taken into consideration. The lack of
standardization is one of the greatest problems.
Herbal medicines in contrast to synthetic drugs
often make up complex mixtures of multiple
compounds and their active constituents are
not clearly defined nor at the active
concentration. The levels of these bioactive
components may differ in relation to other
factors as shown as the plant species,
geographical region, time of harvesting, and
way of processing. This variance may cause
variability in therapeutic actions and inability to
ascertain the precise dosing.

Consumption or quality control and purity of
herbal products are also of great concern.
There are possibilities of heavy metals,
pesticides, microorganisms or adulteration of
herbal formulations that are in the market. In
other instances, identification of the wrong plant
or replacement with others may be done
resulting to lesser effectiveness or even
toxicity. Lack of stringent regulatory systems in
most places also compounds these problems
and it is hard to ascertain safety and quality of
herbal medicines.

The possible herb-drug interactions are another
contraindication. Most diabetic patients are
taking the herbal treatment in combination with
standard antidiabetic drugs without the medical
attention. Some herbs can complement or
37| Page



disrupt the effect of synthetic drugs and have
unforeseen consequences including lowered
glucose levels or lower drug efficacy. As an
illustration, additive action can be seen with the
effect of the use of herbs used in the lowering
of blood sugar, in combination with insulin or
oral hypoglycemic medications that increase
the risk of low blood sugar levels.

A deficiency of knowledge and adequate
instructions is also a major problem. Herbal
medicines are not necessarily natural, and
many people believe these substances are
totally safe, and it is not a fact. When used
incorrectly, overdosed or self-medicated
without professional recommendation, there are
unwanted effects. Also, lack of clear dosage
instructions and standardized preparations
makes it hard to prescribe herbal preparations
confidently to healthcare providers.

In addition, the efficacy of herbal drugs might
be impaired by storage and shelf life problems.
Natural products are usually more vulnerable to
spoilage because of environmental conditions
like heat, light and water. Loss of potency and
decrease of therapeutic value may occur due to
improper storage conditions.[30-39]

The Future Prospects of Herbal Drugs in
Diabetes Treatment

The escalating epidemiological burden of
diabetes mellitus has generated an urgent need
of safer, efficacious and cost effective

treatment measures. Herbal drugs in this case
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are becoming an attractive field of study and
development. The future of herbal medicine in
the management of diabetes is through closing
the gap between traditions and science.
Scientific standardisation of herbal drugs is one
of the most significant future directions. This
must be done by setting standard procedures
of cultivation, harvesting, extraction and
formulations so that the quality and
effectiveness will remain the same. State-of-
the-art  analytical  methods,  including
chromatography and spectroscopy, can be
used in the identification and quantification of
the active phytoconstituents and therefore
enhance the reliability and reproducibility. The
standardized herbal extracts will assist in
gaining increased acceptance by the
international medical communities.36-40]

The other important area is the necessity of
large clinical trials. Despite the good outcome
of numerous herbal drugs in the preclinical
trials, there is need to carry out major clinical
(randomized controlled) trials on human
populations to ascertain their safety and
therapeutic efficacy. The validation through
evidence-based means will not only increase
credibility but would also be used to integrate
herbal medicines into the clinical guidelines of
diabetes treatment.
Another ~ promising  direction is  the
implementation of integrating herbal medicine

with the conventional systems of treatments.
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An integrative healthcare model can be
embraced instead of looking at herbal and
modern medicine as two distinct entities.
Medical supervision of herbal drugs can be
done with the normal antidiabetic drugs to
achieve better effects and minimize her side
effects. Such an integrated practice can offer
holistic care because it deals with various
factors of the illness.[40-4%]

In the future, biotechnological advancements
are also anticipated to have significant roles to
play in the development of herbal drugs.
Genetic engineering, plant tissue culture,
metabolic engineering are some of the
techniques that can be employed to improve
the yield of active phytochemicals. This will
enable defeat of the problem of the scarcity and
fluctuation of medicinal vegetation.

Moreover, there will be the responsibility use of
the herbal medicine with more awareness and
education of the herbal medicine. Medical
practitioners should be trained on the
advantages, side effects, and possible
reactions of herbal medicines. Patients can
also be oriented to safe and informed use
through public awareness programs.

Regulation regimes will have to be reinforced to
provide safety, quality and effectiveness of
herbal products., the problem of inferior
products will be eradicated and confidence
among the customers developed.

To sum up, the outlook of herbal drugs in the
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treatment of diabetes is very positive, which
gives proper considerations to scientific
research, technology, and regulatory backing.
As further efforts in standardization, clinical
validation and innovation are made, herbal
medicines could become an essential part of
the modern day management of diabetes, and
provide a safer and more holistic means of
treating the patient.[45-501

Summary

The current review recommends the vast
importance of herbal drugs in the treatment of
diabetes mellitus  with  both  traditional
information and scientific data. There are a
wide variety of medicinal plants with promising
antidiabetic effects which occur in different
mechanisms and are useful as supplementary
or even alternative medicinal treatments.The
effects of herbal drugs are mainly enhancing
insulin secretion, increasing the sensitivity of
insulin, and lowering the digestion of glucose in
the intestine. Indicatively, plants like Glinea
sylvestre and Momordica charantia have
demonstrated the capability of activating
pancreatic beta cells hence increasing the
endogenous insulin secretion. This effect is
especially useful in Type 2 diabetes, where
insulin resistance and the inability to secret it
properly is a burning issue. Moreover, these
compounds as charantin and polypeptide-p
produced in bitter gourd can imitate the action
of insulin, and this compound is used to
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balance wages with the level of blood glucose.
The second significant process is the
shadowing of enzymes that degrad
carbohydrates like alpha-amylase and alpha-
glucosidase. Fenugreek herbs such as the
ones called Trigonella foenum-graecum are
also what slows the digestion and uptake of
carbohydrates, causing a slow increase in
blood glucose and its concentration in the body.
This can be used to avoid postprandial
hyperglycemia which is of utmost importance
when treating diabetes.

The oxidative stress contributes significantly to
the development of diabetes and diabetes
complications. As an antioxidant, flavonoids
and phenolic compounds in herbal medicines
help neutralize the free radicals and decrease
the oxidative damages. Antioxidant properties
are highly observable in plants such as, *
Ocimum sanctum (Tulsi ) and Azadirachta
indica ( Neem ).They provide some protection
to the pancreatic cells among others and this is
due to their high antioxidant properties.[50-5]
Moreover, the herbal drugs are known to
enhance lipid metabolism and lessen the
related disorders including hyperlipidemia, and
cardiovascular diseases. This poly-target action
renders them be more beneficial than single-
target synthetic pharmaceuticals. Also, their
natural derivation and reduced cost, coupled
with fewer side effects enhance patient

compliance particularly in prolonged treatment.
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Nonetheless, the gains have some restrictions
even though these are beneficial. The inability
to achieve standardization, differences in active
components and absence of large scale clinical
trials are a challenge to the popularization of
herbal drugs in contemporary medicine.
Besides, the over-dose and self-medication can
cause the uneven therapeutic results.
Generally, the results indicate that herbal
medications have a lot of potential in the
management of diabetes. These natural
remedies can be incorporated into the
mainstream  treatment approaches  with
enhanced glycemic regulation and improved
patient outcome with further scientific
validation, standardization, and clinical
research.[55-60]

CONCLUSION

Diabetes mellitus is a long-term metabolic
condition that has remained a significant
burden to human health systems worldwide.
Rising cases of the disease, and the
complications thereof, underscore the urgency
with regards to the search of effective, safe,
and affordable treatment modus operandi.
Herbal medicines in this regard have become a
useful alternative and complement in the
management of diabetes.

The herbs, which are natural products derived
out of plants have been utilized in traditional
systems like the Ayurveda, Untani, and

Traditional Chinese Medicine systems since
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ancient times. Their therapeutic potential and
acceptance within the cultures can be depicted
by their long history use. The ability of herbal
drugs to work in multi-mechanism is one of the
major benefits of this type of medicine. Herbal
medicines have a wide variety of
phytochemicals, unlike the conventional
antidiabetic drugs, which usually focus on a
single pathway to perform their duty. These
peptides have the potential to promote insulin
release, insulin  sensitivity, carbohydrate
digestion, glucose uptake, and anti-oxidative
stress, and thus, manage multiple elements of
diabetes pathophysiology.

Besides regulation of blood glucose, herbal
drugs are also essential in the prevention and
management of complications related to
diabetes. They contain antioxidant and anti-
inflammatory effect that can reduce cell-related
damages in long-term hyperglycemia, thus
protecting critical body organs like the kidneys,
nerves, eyes, heart. This is a comprehensive
approach that ensures that herbal medicine is
especially appropriate when dealing with the
disease over a long-term management period.
Nonetheless, as much as it is positively
endowed, there are some challenges that come
with the use of herbal drugs. Mater of concern
also include the fact that issues like lack of
standardization, ~ variabilty =~ of  active
constituents, insufficient clinical evidence and

possible herb-drug interactions should be taken
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care of. Their detrimental use is complicated by
the fact that there are no stringent rules of
regulation in most areas. As such, there is the
need to ensure that strict scientific studies,
quality management, and adequate clinical
analysis of herbal drugs are encouraged.

Combination of the ancient knowledge with the
contemporary scientific method has proven to
be a road to go. Herbal drugs can be made
more effective, safer, and acceptable with the
advancements in biotechnology, pharmacology
and drug delivery systems. Also, integrative
healthcare model could offer patients with more
holistic and personalized treatment options
through adopting a kind of therapy that
integrates herbal and conventional treatment,
under the strict control of a professional.

To sum up, herbal medications have great
potential in the medication and management of
diabetes mellitus. They are naturally occurring,
multi-targeted, cost effective, and are able to
minimize complications which make them an
appealing choice to both patients and

healthcare providers.

REFERENCE

1. Patel DK, Kumar R, Laloo D, Hemalatha S.
Diabetes mellitus: An overview on its
pharmacological ~aspects and  reported
medicinal plants having antidiabetic activity.
Asian Pac J Trop Biomed. 2021;11(3):125-140.

2. Gupta R, Sharma AK, Dobhal MP.

41 | Paoge



Antidiabetic potential of medicinal plants: A
review. J Ethnopharmacol. 2020;260:113076.
3. Singh A, Verma R. Role of phytochemicals in
diabetes management. Biomed Pharmacother.
2022;146:112512.

4. Modak M, Dixit P. Indian herbs and herbal
drugs used for the treatment of diabetes. J Clin
Biochem Nutr. 2021;68(2):123-134.

5. Bnouham M, Ziyyat A. Medicinal plants with
potential antidiabetic activity. J
Ethnopharmacol. 2020;249:112418.

6. Alam S, Hasan MK. Therapeutic potential of
medicinal plants in diabetes. Phytother Res.
2021;35(7):3456-3470. 7. Choudhury H,
Pandey M. Herbal remedies for diabetes
mellitus. Front Pharmacol. 2021;12:710507.

8. Kumar S, Narwal S. Antidiabetic effect of
herbal  medicines. J
2022:987654. 9. Eddouks M, Maghrani M.
Herbal medicine in diabetes. J Diabetes Metab.
2020;11(4):850.

10. Li WL, Zheng HC. Natural medicines used

in traditional Chinese medical system for

Diabetes  Res.

therapy of diabetes. J Ethnopharmacol.
2020;92(1):1-21.

11. Saeedi P et al. Global and regional
diabetes prevalence. Diabetes Res Clin Pract.
2021;157:107843.

12. American Diabetes Association. Standards
of care in diabetes 2023. Diabetes Care.
2023;46(Suppl 1):S1-S291.

13. World Health Organization. Global report on

www pharmaerudition.org  Feb, 2026, 15(4), 34-44

ISSN 2249-3875

* nternational Jowrnal of Pharmaceutical Evudition

diabetes. 2022.

14. Grover JK, Yadav S. Medicinal plants of
India  with  anti-diabetic  potential.  J
Ethnopharmacol. 2021;81:81-100. 15. Tiwari
AK, Rao JM. Diabetes mellitus and multiple
therapeutic approaches. Curr Sci.
2020;83(1):30-38.

16. Sharma B et al. Herbal medicines for
diabetes. J Pharm Res. 2021;15:89-100. 17.
Khan MS et al. Antioxidant role in diabetes.
Biomed Res Int. 2022;2022:123456.

18. Patel S. Medicinal plants in diabetes.
Pharmacogn Rev. 2020;14:45-55.

19. Singh R et al. Herbal antidiabetic agents. J
Med Plants Res. 2021;15:211-220. 20. Verma
S et al. Role of flavonoids. Nutrients.
2021;13:1234.

21. Ahmad A et al. Herbal treatment strategies.
Front Endocrinol. 2022;13:845123. 22. Yatoo
MI et al. Herbal medicines and diabetes.
Phytomedicine. 2020;70:153222.

23. Kumar D et al. Polyherbal formulations. J
Ayurveda Integr Med. 2021;12:500-510.

24. Jain S et al. Natural antioxidants. Oxid Med
Cell Longev. 2022;2022:654321.

25. Bhuyan DJ et al. Medicinal plants and
bioactive compounds. Molecules. 2022;27:123.
26. Chikezie PC et al. Herbal therapy in
diabetes. Biochem Res Int. 2020;2020:678123.
27. Oyedemi SO et al. Antidiabetic plants. J
Ethnopharmacol. 2021;275:114103.

28. Prabhakar PK et al. Herbal medicine use. J
42 | Page



Diabetes. 2021;13:45-56. 29. Xu L et al.
Phytochemicals in diabetes. Pharmacol Res.
2022;180:106245.

30. Zhang Y et al. Natural compounds. Int J
Mol Sci. 2021;22:7890. 31. Gupta P et al.
Antidiabetic herbs. J Tradit Complement Med.
2020;10:1-10.

32. Sharma N et al. Diabetes and herbal
medicine. J Appl Pharm Sci. 2021;11:45-55.
https://doi.org/10.7324/JAPS.2021

33. Islam MT et al. Medicinal plants review.
Front Pharmacol. 2021;12:701231.

34. Batiha GE et al. Herbal medicine role.
Plants. 2021;10:200.

35. Alzohairy MA. Therapeutic role of neem.
Evid Based Complement Alternat Med.
2020;2020:123456.

36. Kooti W et al. Medicinal plants. J Evid
Based Complementary Altern Med. 2021;26:1-
10.

37. Kaur R et al. Herbal treatment. J Herb Med.
2022;30:100467.

38. Ghorbani A. Best herbs. J Med Plants.
2020;19:1-10.

39. Yahya F et al. Herbal drugs. Plants.
2021;10:1234.

40. Hossain MA et al. Bioactive compounds.
Biomed Res Int. 2022;2022:234567.

41. Rahman MM et al. Medicinal plant extracts.
Molecules. 2021;26:123.

42. Sahoo N et al. Herbal drug standardization.
J Ayurveda Integr Med. 2021;12:45-52.

ISSN 2249-3875

* nternational Jowrnal of Pharmaceutical Evudition

43. Ekor M. Herbal medicine safety. Front
Pharmacol. 2020;11:123.

44. Pan SY et al. New perspectives. Front
Pharmacol. 2020;11:126.

45, Tilburt JC et al. Herbal medicine use. Mayo
Clin Proc. 2020;95:1234-1245. 46. Vasanthi
HR et al. Role of antioxidants. Free Radic Res.
2021;55:1-10.

47. Ganesan K et al. Cinnamon effects.
Nutrients. 2020;12:110.

48. Akilen R et al. Cinnamon in diabetes.
Diabet Med. 2021;38:614466. 49. Basu A et al.
Herbal  therapies. J  Nufr  Metab.
2021;2021:345678.

50. Baldi A et al. Medicinal plants. Pharmacol
Res. 2020;159:104995.

51. Kokate CK. Pharmacognosy. Nirali
Prakashan; 2021.

52. Trease GE, Evans WC. Pharmacognosy.
Elsevier; 2020.

53. Harborne JB. Phytochemical Methods.
Springer; 2021.

54. Rang HP et al. Pharmacology. Elsevier;
2022.

55. Tripathi KD. Essentials of Medical
Pharmacology. Jaypee; 2021.

56. World Health Organization. Global Report
on Diabetes. 2022.

57. WHO. Traditional Medicine Strategy 2014-
2025.

58. American Diabetes Association. Standards
of Medical Care in Diabetes 2024.

www pharmaerudition.org  Feb, 2026, 15(4), 34-44 4z | Pooe



ISSN 2249-3875

T nkernational Jowrnal of Pharmaceutical Erudition

59. International Diabetes Federation. IDF 60. WHO. Guidelines on Herbal Medicines.
Diabetes Atlas. 2023. 2021.

Conflict of Interest

The authors declare that they have no conflict of interest

www.pharmaerudition.org Feb, 2026, 15(4), 34-44 44 | Pooe



