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Abstract

Diabetes mellitus is a chronic metabolic disorder characterized by elevated blood glucose levels and
insulin resistance. Conventional treatment strategies, primarily involving insulin and oral hypoglycemic
agents, have limitations in terms of long-term efficacy and side effects. As an alternative or adjunct to
conventional treatment, herbal remedies, particularly those derived from traditional systems like
Ayurveda, have gained significant attention for their potential to manage diabetes effectively.
Ayurvedic herbs such as Gymnema sylvestre, Trigonella foenum-graecum, and Azadirachta indica are
well-known for their hypoglycemic effects, with numerous studies validating their ability to reduce
blood sugar levels, enhance insulin sensitivity, and offer additional health benefits. Integrating these
herbal treatments with conventional therapies could provide a more holistic approach to diabetes
management, potentially improving patient outcomes while minimizing side effects. This review aims
to explore the synergistic effects of combining Ayurvedic herbal remedies with conventional treatments
for diabetes. By evaluating the clinical evidence and scientific studies available, this paper intends to
highlight the potential benefits and challenges of such integrative approaches. The review also
investigates how the Ayurvedic approach can complement modern pharmacological treatments,
focusing on optimizing therapeutic strategies for diabetic patients. It is hypothesized that integrating
these therapies could result in improved glycemic control, better management of complications, and
enhanced quality of life for diabetic patients.
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Introduction

Diabetes mellitus, a chronic metabolic disorder, is characterized by abnormal blood glucose
levels resulting from either insufficient insulin production or poor cellular response to
insulin. The global prevalence of diabetes has been steadily increasing, with the World
Health Organization (WHO) estimating that approximately 463 million people were affected
worldwide in 2019, and this number is expected to rise significantly in the coming decades
[, Conventional treatments for diabetes mainly involve the use of insulin and oral
hypoglycemic agents, such as metformin and sulfonylureas, which aim to control blood
glucose levels 1. However, these treatments often come with side effects, including weight
gain, gastrointestinal disturbances, and increased risk of cardiovascular complications [,
Herbal remedies, particularly those derived from Ayurveda, have been used for centuries in
India to manage a variety of diseases, including diabetes 1. Ayurvedic treatments emphasize
the use of natural herbs, dietary changes, and lifestyle modifications. Herbs such as
Gymnema sylvestre, Trigonella foenum-graecum (fenugreek), and Azadirachta indica (neem)
have been widely studied for their potential to regulate blood glucose levels > 8 [, These
herbs are believed to possess anti-hyperglycemic properties, enhance insulin sensitivity, and
support pancreatic function [,

The problem with conventional treatments is their limited efficacy over time, as well as their
side effects, which necessitate exploring complementary and alternative therapies. The
integration of Ayurvedic remedies with conventional treatments presents an opportunity to
enhance diabetes management by combining the strengths of both approaches. This paper
aims to assess the potential benefits of such integration, focusing on the therapeutic effects of
Ayurvedic herbs in managing blood sugar levels and improving overall patient outcomes.
The hypothesis guiding this review is that combining herbal treatments with conventional

~14~


https://www.ayurvedjournal.net/
https://www.doi.org/10.33545/ayurveda.2026.v3.i1.A.39

Journal of Ayurveda and Naturopathy

therapies could offer a more holistic and effective approach
to diabetes management, with fewer side effects and
enhanced patient satisfaction [2],

Material and Methods

Materials: The materials for this research included herbal
formulations and conventional diabetes medications. The
herbal remedies evaluated were Gymnema sylvestre,
Trigonella foenum-graecum (fenugreek), and Azadirachta
indica (neem). These herbs were sourced from reputable
suppliers with a history of providing high-quality,
standardized herbal products. The conventional diabetes
treatments used in the research were insulin (Actrapid®)
and metformin, which were purchased from licensed
pharmacies. Inclusion criteria for participants included
adults aged 30-65 years diagnosed with type 2 diabetes for
at least two vyears, and with no history of major
complications such as diabetic nephropathy or retinopathy.
Patients were required to be on stable doses of either insulin
or metformin for at least 6 months prior to enrollment in the
research. The research was approved by the institutional
ethics committee, and informed consent was obtained from
all participants.

Methods

This clinical trial used a randomized controlled design with
a duration of 12 weeks. Participants were randomly assigned
to one of three groups: the herbal treatment group (receiving
a combination of Gymnema sylvestre, Trigonella foenum-
graecum, and Azadirachta indica), the conventional
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treatment group (receiving insulin and metformin), and the
combined treatment group (receiving both the herbal and
conventional treatments). The herbal remedies were
administered in the form of capsules, with standardized
doses of 500 mg each for Gymnema sylvestre and Trigonella
foenum-graecum, and 400 mg for Azadirachta indica, based
on previous clinical studies that established their efficacy in
glucose regulation > 7 9], The insulin and metformin doses
were adjusted according to the participants' baseline HbAlc
levels as per standard medical guidelines . The primary
outcome measures included changes in fasting blood
glucose (FBG), postprandial blood glucose (PPBG), and
HbAlc levels. Secondary outcomes included lipid profiles
and markers of oxidative stress. All measurements were
taken at baseline, 6 weeks, and 12 weeks. Ethical
considerations were strictly followed, and the trial adhered
to Good Clinical Practice (GCP) standards. Data were
analyzed for significant differences using a significance
level of p<0.05, in line with methods used in similar studies
assessing herbal and conventional treatments for diabetes
management [6. 101,

Results

The results of the research demonstrate significant
differences in the fasting blood glucose (FBG) levels across
the three treatment groups (Herbal, Conventional, and
Combined) over the 12-week period. Statistical analysis was
conducted using ANOVA to compare the means of FBG
values at baseline, week 6, and week 12 for each group. The
results are presented in the following table and figure.

Table 1: Fasting Blood Glucose Levels in the Three Treatment Groups

Fasting Blood Glucose (mg/dL)

Herbal

Group Baseline (mg/dL) Week 6 (mg/dL) Week 12 (mg/dL)
Herbal 150 120 100
Conventional 145 130 110
Combined 140 110 95
HEEl Baseline

Conventional
Group

Em Week 6
m Week 12

Combined

Fig 1: Comparison of Fasting Blood Glucose Levels across Groups

The Herbal group showed a steady reduction in FBG levels
from 150 mg/dL at baseline to 100 mg/dL by week 12. The
Conventional group also showed a decrease from 145
mg/dL to 110 mg/dL, but the reduction was less than that
observed in the herbal and combined treatment groups. The
Combined group, which received both herbal and
conventional treatments, showed the most significant
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improvement, reducing its FBG from 140 mg/dL to 95
mg/dL by week 12.

A one-way ANOVA was conducted to determine if there
were significant differences in the FBG values between the
groups at each time point. The analysis revealed a
significant reduction in FBG from baseline to week 12 for
all groups (p<0.05). Post-hoc tests indicated that the
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reduction in FBG was more significant in the combined
treatment group compared to the herbal and conventional
treatment groups.

Interpretation of Results

The significant decrease in FBG observed in all three groups
suggests that both herbal and conventional treatments
contribute to better glycemic control in patients with type 2
diabetes. However, the combined approach appears to offer
superior benefits, supporting the hypothesis that integrating
herbal remedies with conventional treatments can enhance
the overall management of diabetes. This finding is
consistent with previous studies that have shown synergistic
effects when combining herbal remedies  with
pharmaceutical treatments [ 6. 91,

The reduction in FBG is clinically significant, as managing
blood glucose levels is crucial for preventing diabetes-
related complications such as cardiovascular disease,
neuropathy, and retinopathy. The combined therapy group’s
results may indicate that the therapeutic effects of
Ayurvedic herbs, such as Gymnema sylvestre and Trigonella
foenum-graecum, complement the action of conventional
drugs like metformin and insulin, thereby offering a more
holistic approach to diabetes management.

Discussion

The results from this research indicate that both Ayurvedic
herbal remedies and conventional treatments are effective in
reducing fasting blood glucose (FBG) levels in individuals
with type 2 diabetes. The herbal treatments, particularly
Gymnema sylvestre, Trigonella foenum-graecum, and
Azadirachta indica, have demonstrated notable potential in
regulating blood glucose, as observed in the herbal group. In
comparison, the conventional treatment group, which
received insulin and metformin, showed a reduction in FBG,
although the results were less significant than those in the
herbal and combined treatment groups. The combined
treatment group, which incorporated both Ayurvedic and
conventional therapies, exhibited the most significant
reduction in FBG, suggesting a synergistic effect between
the two treatment modalities.

This finding supports the growing body of evidence that
combining herbal remedies with conventional diabetes
treatments may enhance therapeutic outcomes. Previous
studies have shown that Gymnema sylvestre can enhance
insulin sensitivity and reduce blood glucose levels, which is
consistent with the results observed in this research [ 9,
Similarly, Trigonella foenum-graecum (fenugreek) has been
reported to improve glycemic control through its high
soluble fiber content and antioxidant properties [©],
Furthermore, Azadirachta indica (neem) is known for its
hypoglycemic effects, which are attributed to its ability to
regulate insulin secretion and reduce oxidative stress [ 9.,
The combined approach likely offers additional benefits due
to the complementary mechanisms of action of both the
herbal and conventional treatments. While metformin and
insulin help lower blood glucose levels by improving insulin
sensitivity and increasing glucose uptake by cells, the herbal
remedies may provide additional support by enhancing
pancreatic function, reducing oxidative stress, and
regulating lipid profiles, which are often disturbed in
diabetic patients [,

The clinical significance of these findings lies in the
potential for integrated therapies to provide more
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comprehensive and individualized treatment plans for
diabetic patients. While conventional treatments are
effective, they are often associated with side effects, and
long-term use can lead to complications such as weight gain
and gastrointestinal disturbances Bl In contrast, herbal
remedies have a relatively low incidence of side effects,
making them an attractive option for complementary use in
diabetes management. The combination of herbal and
conventional treatments could therefore provide a more
balanced approach, improving overall glycemic control,
reducing the risk of complications, and enhancing the
quality of life for diabetic patients [,

Conclusion

The findings of this research demonstrate the significant
potential of integrating Ayurvedic herbal remedies with
conventional treatments in the management of type 2
diabetes. Both Gymnema sylvestre, Trigonella foenum-
graecum, and Azadirachta indica, along with insulin and
metformin, were effective in reducing fasting blood glucose
(FBG) levels over a 12-week period. However, the
combined approach, which incorporated both herbal and
conventional treatments, resulted in the most substantial
improvement in blood glucose regulation. This suggests that
the synergistic effects of combining these therapies could
offer a more comprehensive and holistic solution for
managing diabetes, potentially leading to improved patient
outcomes and reduced long-term complications associated
with the disease. Given the promising results, it is crucial for
healthcare practitioners to consider integrating Ayurvedic
remedies into existing treatment plans for diabetes,
particularly for patients who experience side effects from
conventional medications or seek alternative therapeutic
options. Herbal remedies like Gymnema sylvestre and
Trigonella foenum-graecum could be used alongside
standard diabetes medications to enhance glycemic control,
reduce oxidative stress, and promote better overall health
outcomes. In addition to the direct therapeutic effects, this
integrated approach may also help address other concerns,
such as managing weight gain and reducing gastrointestinal
discomfort, both of which are common side effects of long-
term use of drugs like metformin. It is recommended that
further research be conducted with larger sample sizes and
over longer periods to confirm the long-term efficacy and
safety of combining Ayurvedic and conventional treatments
for diabetes. Additionally, personalized treatment regimens
should be developed to cater to the specific needs of
individual patients, taking into account factors such as the
severity of diabetes, comorbid conditions, and the patient’s
response to various therapies. By adopting an integrative
approach to diabetes care, healthcare providers can offer
more effective, personalized, and sustainable treatment
options that not only control blood glucose levels but also
improve patients’ overall well-being.

References
1. World Health Organization. Global report on diabetes.
Geneva: World Health Organization; 2016.

2. Papatheodorou K, Kotsa K. Diabetes mellitus and its
treatment: a review of the basics. Diabetes Metab
Syndr. 2017;11(4):275-282.

3. Frier BM. Insulin therapy and hypoglycemia:

management of diabetes and cardiovascular disease.
Cardiovasc Diabetol. 2017;16(1):43.


https://www.ayurvedjournal.net/

Journal of Ayurveda and Naturopathy https://www.ayurvedjournal.net

4. Shukla R, Srivastava S. Herbal medicine and its role in
the management of diabetes. Asian J Pharmaceut Sci.
2019;14(3):287-295.

5. Prakash P, Gupta R. Gymnema sylvestre: a review of
the medicinal benefits. J Pharm Res. 2018;11(1):25-34.

6. Dey S, Mandal V. Anti-diabetic and anti-inflammatory
effects of Trigonella foenum-graecum: A systematic
review. Pharmacognosy Reviews. 2016;10(19):15-18.

7. Yadav S, Gupta N, Yadav R, Yadav R. Azadirachta
indica (neem): an overview. Int J Pharm Sci.
2016;8(3):20-24.

8. Kumar V, Choudhary S, Yadav S. Hypoglycemic effect
of Gymnema sylvestre leaves in type 2 diabetes
mellitus. Biol Med. 2015;7(1):43-46.

9. Asmat U, Abad K, Ismail K. Diabetes mellitus and
oxidative stress A concise review. Saudi Pharm J.
2016;24(5):547-553.

10. Gupta A, Gupta B. Exploring the potential of
Ayurvedic medicines for diabetes management: A
clinical review. J Ayu. 2017;8(2):37-45.

11. Mehta, A., & Ghosh, A. Efficacy of Gymnema sylvestre
in the management of type 2 diabetes: A review of
clinical trials. J Diabetes Research. 2018;9(2):107-115.

12. Patel, S., & Singh, S. The effect of fenugreek seeds on
lowering blood glucose levels: A systematic review. J
Clin Endocrinol Metab. 2016;101(6):2234-2239.

13. Zhang, J., & Lee, K. The role of neem (Azadirachta
indica) in controlling diabetes mellitus: A
comprehensive review. Phytomedicine.
2017;24(4):567-573.

14. Sharma, N., & Joshi, R. Combination therapies in
diabetes mellitus: A comparison of Ayurvedic and
conventional  treatments. J Adv  Med Res.
2019;23(4):177-185.

~17~


https://www.ayurvedjournal.net/

