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ABSTRACT

Background: Type 2 diabetes mellitus (T2DM) is a major metabolic disorder characterized by
chronic hyperglycemia resulting from impaired insulin secretion and insulin resistance. Despite
the availability of effective pharmacological therapies, many patients continue to experience
suboptimal glycemic control. Fenugreek (Trigonella foenum-graecum), a traditional medicinal
plant, has gained attention due to its potential hypoglycemic properties.

Objective: To evaluate the effect of fenugreek seed supplementation on glycemic parameters in
patients with type 2 diabetes mellitus.

Materials and Methods: A prospective interventional study was conducted among 80 patients
with T2DM attending the outpatient department of a tertiary care hospital. Participants received
fenugreek seed powder 10 g daily in addition to their standard antidiabetic treatment for 12
weeks. Fasting blood glucose (FBG), postprandial blood glucose (PPBG), and glycated
hemoglobin (HbAlc) were assessed at baseline and at the end of the intervention. Statistical
analysis was performed using paired t-test, with p < 0.05 considered statistically significant.
Results: The mean age of participants was 54.8 + 8.6 years. After 12 weeks of fenugreek
supplementation, significant reductions were observed in mean FBG (168.2 + 28.4 mg/dL to
138.6 £ 24.7 mg/dL), PPBG (248.5 = 39.2 mg/dL to 204.3 + 33.5 mg/dL), and HbAlc (8.46 +
0.82% to 7.62 = 0.71%) (p < 0.001 for all comparisons).

Conclusion: Fenugreek seed supplementation significantly improved glycemic control in
patients with type 2 diabetes mellitus. The findings suggest that fenugreek may serve as a useful
adjunct to conventional antidiabetic therapy.

Keywords: Fenugreek, Trigonella foenum-graecum, Type 2 diabetes mellitus, Hypoglycemic

effect, Fasting blood glucose, HbA1c, Glycemic control
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is one of the most prevalent chronic metabolic disorders
worldwide and represents a major public health challenge. The disease is characterized by
persistent hyperglycemia resulting from insulin resistance and progressive B-cell dysfunction.
The global burden of diabetes continues to increase, leading to significant morbidity, mortality,

and healthcare expenditure.[1]

Although conventional antidiabetic medications effectively control blood glucose levels, long-
term treatment is often associated with adverse effects, high costs, and issues related to
adherence. Consequently, there has been increasing interest in complementary and alternative
therapies that may enhance glycemic control and improve overall metabolic health.[2]

Fenugreek (Trigonella foenum-graecum) is a medicinal plant widely used in traditional systems
of medicine, particularly in South Asia and the Middle East. The seeds contain soluble fiber,
galactomannan, saponins, trigonelline, and the amino acid 4-hydroxyisoleucine, which are
believed to contribute to its antidiabetic effects. These bioactive constituents may delay
carbohydrate absorption, improve insulin sensitivity, and stimulate insulin secretion.[3]

Several experimental and clinical studies have reported favorable effects of fenugreek on fasting
blood glucose, postprandial glucose levels, and glycated hemoglobin among individuals with
diabetes. Recent systematic reviews and meta-analyses have further suggested that fenugreek
supplementation may significantly improve glycemic parameters in patients with T2DM and
prediabetes.[4,5]

In addition to glycemic benefits, fenugreek has been shown to exert positive effects on lipid
metabolism and insulin resistance, thereby potentially reducing cardiovascular risk factors
commonly associated with diabetes.[2]

Despite encouraging evidence, variability in study design, dosage, and duration of
supplementation has resulted in inconsistent findings. Therefore, further clinical studies are
required to evaluate the efficacy of fenugreek supplementation in routine diabetic care.[4]

The present study was undertaken to assess the hypoglycemic effects of fenugreek seeds in
patients with type 2 diabetes mellitus receiving standard antidiabetic therapy.

MATERIALS AND METHODS
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This prospective interventional study was conducted in the Department of General Medicine of a
tertiary care teaching hospital over a period of six months. Patients diagnosed with type 2
diabetes mellitus attending the outpatient department were screened for eligibility based on
predefined inclusion and exclusion criteria. A total of 80 eligible participants were enrolled in
the study. All participants received fenugreek seed powder at a dose of 10 g daily (5 g twice
daily before meals) in addition to their ongoing antidiabetic therapy for a duration of 12 weeks.
Baseline demographic and clinical data were recorded, and glycemic parameters were assessed
before and after the intervention to evaluate the hypoglycemic effects of fenugreek
supplementation.
Data Collection
Detailed demographic and clinical information was recorded at baseline. Laboratory
investigations included:

e Fasting Blood Glucose (FBG)

¢ Postprandial Blood Glucose (PPBG)

e Glycated Hemoglobin (HbAlc)
Measurements were performed at baseline and after completion of 12 weeks of supplementation.
Inclusion Criteria

e Patients aged 3070 years.

e Diagnosed cases of type 2 diabetes mellitus.

e HbAlc between 7% and 10%.

e Stable antidiabetic therapy for at least three months.

e Willingness to provide written informed consent.
Exclusion Criteria

e Type 1 diabetes mellitus.

e Pregnancy or lactation.

e Severe renal impairment.

e Chronic liver disease.

e Acute diabetic complications.

e Known allergy to fenugreek.

e Patients receiving herbal antidiabetic supplements.
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e Serious systemic illness affecting study participation.
Ethical Considerations
The study protocol was approved by the Institutional Ethics Committee. Written informed
consent was obtained from all participants prior to enrollment.
Statistical Analysis
Data were entered into Microsoft Excel and analyzed using SPSS version 25.0. Continuous
variables were expressed as mean + standard deviation, while categorical variables were
expressed as frequencies and percentages. Comparison between baseline and post-intervention
values was performed using paired Student’s t-test. A p-value less than 0.05 was considered
statistically significant.
RESULTS
A total of 80 patients with type 2 diabetes mellitus completed the study and were included in the
final analysis. The demographic characteristics, baseline clinical parameters, and changes in
glycemic indices following 12 weeks of fenugreek supplementation were evaluated. The findings
are presented in the following tables.

Table 1: Demographic Characteristics of Study Participants (n = 80)

Variable Number Percentage
30-40 10 12.5%
41-50 24 30%
Age Group (Years)
51-60 31 38.8%
>60 15 18.7%
Male 46 57.5%
Gender
Female 34 42.5%
<§ years 28 35%
Duration of
_ 5-10 years 37 46.3%
Diabetes
>10 years 15 18.7%

The majority of participants belonged to the 51-60 years age group (38.8%). Males constituted
57.5% of the study population. Nearly half of the patients (46.3%) had diabetes for 5—10 years.

Table 2: Baseline Clinical Characteristics of Participants

Parameter Mean = SD
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Age (years) 54.8 £8.6

Body Mass Index (kg/m?) 27.4+3.2
Fasting Blood Glucose (mg/dL) 168.2 + 28.4
Postprandial Blood Glucose (mg/dL) 248.5+39.2
HbAlc (%) 8.46 +0.82

At baseline, participants exhibited poor glycemic control, as reflected by elevated fasting and

postprandial blood glucose levels and a mean HbA 1c of 8.46%.

Table 3: Comparison of Glycemic Parameters Before and After
Supplementation
Baseline 12 Weeks Mean
Parameter p-value
Mean + SD Mean + SD Difference
FBG (mg/dL) 168.2 £28.4 138.6 +24.7 -29.6 <0.001
PPBG (mg/dL) 248.5+39.2 | 2043 +33.5 -44.2 <0.001
HbAlc (%) 8.46 +0.82 7.62+0.71 -0.84 <0.001

Fenugreek

A statistically significant reduction was observed in fasting blood glucose, postprandial blood

glucose, and HbA ¢ after 12 weeks of fenugreek supplementation (p < 0.001).

Table 4: Distribution of Participants According to HbAlc Levels Before and After

Intervention
HbA1c Category (%) Baseline n (%) After 12 Weeks n (%)
<7.0 8 (10.0) 24 (30.0)
7.0-8.0 25 (31.3) 39 (48.7)
>8.0 47 (58.7) 17 (21.3)

Following supplementation, the proportion of patients with HbAlc above 8% decreased

substantially from 58.7% to 21.3%, indicating improved glycemic control.

Table 5: Adverse Events Reported During Study Period

Adverse Event Number Percentage
Mild gastrointestinal discomfort 6 7.5%
Bloating 4 5.0%
Nausea 2 2.5%
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No adverse events 68 85.0%

Fenugreek supplementation was generally well tolerated. Most participants (85.0%) reported no
adverse effects, while the observed side effects were mild and self-limiting.

DISCUSSION

The present study demonstrated that fenugreek seed supplementation significantly improved
glycemic parameters in patients with type 2 diabetes mellitus. A substantial reduction was
observed in fasting blood glucose, postprandial blood glucose, and HbAlc levels after 12 weeks
of intervention. These findings support the growing body of evidence suggesting that herbal
adjunctive therapies may contribute to improved glycemic control and insulin sensitivity in
individuals with type 2 diabetes mellitus.[6]

The hypoglycemic effect of fenugreek is believed to result from its rich content of soluble fiber,
galactomannan, trigonelline, and 4-hydroxyisoleucine. These bioactive constituents may delay
gastric emptying, reduce intestinal glucose absorption, enhance insulin secretion, and improve
peripheral insulin sensitivity. Recent mechanistic studies have further highlighted the role of
trigonelline and related phytochemicals in regulating glucose homeostasis and metabolic
pathways associated with diabetes.[7]

In the present study, fasting blood glucose decreased significantly from 168.2 + 28.4 mg/dL to
138.6 + 24.7 mg/dL following 12 weeks of fenugreek supplementation. Similar findings were
reported by Ranade and Mudgalkar, who demonstrated that the addition of fenugreek seeds to
the daily diet significantly reduced blood glucose levels among patients with type 2 diabetes
mellitus.[8]

Postprandial blood glucose levels also showed significant improvement after the intervention.
This observation is consistent with recent evidence indicating that fenugreek supplementation
improves glucose metabolism, enhances insulin sensitivity, and contributes to better glycemic
control in patients with diabetes mellitus.[9] The improvement in postprandial glycemia
observed in the present study may be attributed to delayed carbohydrate absorption and enhanced
insulin action.

A clinically meaningful reduction in HbAlc was observed in the current study. Since HbAlc
reflects average blood glucose concentrations over the preceding two to three months, the decline

indicates sustained improvement in long-term glycemic control. Comparable reductions in
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HbAlc and other glycemic parameters have been reported in the systematic review and meta-
analysis conducted by Vajdi et al., which demonstrated favorable metabolic effects of fenugreek
supplementation in patients with type 2 diabetes mellitus.[4]

The present findings are further supported by Hota et al., who demonstrated that supplementation
with a standardized fenugreek seed extract significantly improved glycemic parameters in
patients with type 2 diabetes mellitus.[10] Improved insulin responsiveness and enhanced
glucose utilization may contribute to the beneficial effects observed with fenugreek

supplementation.

Fenugreek supplementation was generally well tolerated in the present study. Only mild
gastrointestinal adverse effects were reported, and no serious complications occurred during the
study period. Similar safety findings were reported by Verma et al. in a multicenter clinical study
evaluating a novel fenugreek seed extract in patients with type 2 diabetes mellitus.[11]

The study has certain limitations. The relatively small sample size, single-center design, and lack
of a placebo-controlled comparison group may limit the generalizability of the findings.
Furthermore, the duration of follow-up was limited to 12 weeks. Therefore, larger multicentric
randomized controlled trials are required to establish the long-term efficacy, safety, and optimal
dosage of fenugreek supplementation in patients with type 2 diabetes mellitus.[1]

Overall, the findings of the present study suggest that fenugreek seed supplementation may
contribute significantly to improved glycemic control in patients with type 2 diabetes mellitus.
The observed reductions in fasting blood glucose, postprandial blood glucose, and HbAlc
support its potential role as a safe, economical, and effective adjunct to standard antidiabetic
therapy. Further well-designed clinical trials are warranted to strengthen the existing evidence
and guide clinical practice.

CONCLUSION

Fenugreek seed supplementation for 12 weeks resulted in significant reductions in fasting blood
glucose, postprandial blood glucose, and HbAlc levels among patients with type 2 diabetes
mellitus. The intervention was well tolerated and associated with minimal adverse effects. These
findings suggest that fenugreek may serve as a safe, economical, and effective adjunct to

conventional antidiabetic treatment. Further large-scale randomized controlled studies are
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warranted to validate these results and establish evidence-based recommendations for clinical

practice.
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