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(Abstract

Type 2 Diabetes Mellitus (T2DM) is a progressive metabolic disorder in which many patients fail to achieve durable glycaemic
control with Oral Hypoglycaemic Agents (OHAs). This randomized, open-label, parallel-group study evaluated DIABAC DS,
a polyherbal formulation, as monotherapy in newly diagnosed T2DM (Group B, n=40) and as an adjunct to OHAs in previous-
ly diagnosed T2DM (Group A, n=44) for 90 days. All 84 participants completed the study. By Day 90, fasting plasma glucose
decreased by 43.05% and 41.55%, postprandial glucose by 37.25% and 46.10%, and HbA 1c by 18.44% and 21.29% in Groups
A and B, respectively (all p<0.001). HOMA-IR, lipid parameters, metabolic syndrome severity scores, and diabetes-related
quality-of-life scores improved significantly in both groups. Twenty-eight mild adverse events occurred in Group A and six in
Group B; none were serious or treatment-related. High compliance (>99%) was observed. These findings support the potential
of DIABAC DS as monotherapy or adjunct therapy in T2DM, warranting confirmation in larger blinded controlled trials.

Keywords: Type 2 diabetes mellitus; Polyherbal formulation; Glycemic control; Insulin resistance; Quality of life

~

J

Introduction

Diabetes mellitus is a metabolic disorder characterized by
chronic hyperglycemia due to impaired insulin secretion or ac-
tion, leading to progressive microvascular and macrovascular
complications [1,2]. Its global prevalence continues to rise, af-
fecting 10.5% of adults in 2021 and projected to reach 12.2%
by 2045, with India contributing a major burden [3,4]. Type 2
diabetes mellitus (T2DM) accounts for nearly 90% of cases
and is strongly linked to obesity, sedentary lifestyle, and other
metabolic risk factors [4-6]. Although current pharmacological
therapies are effective, long-term use is often limited by ad-
verse effects and declining glycemic durability [7-9]. Conse-
quently, complementary approaches such as herbal formula-
tions with glucose-lowering, insulin-sensitizing, antioxidant,
and lipid-modulating properties are being explored. The herbal
ingredients incorporated in the present polyherbal formulation
have been traditionally used in the management of diabetes and
metabolic disorders. However, clinical evidence supporting the
efficacy of this specific formulation remains limited. There-
fore, this randomized parallel-arm trial evaluated its safety and
efficacy in patients with type 2 diabetes mellitus (T2DM) over
90 days.

Materials and Methods

This randomized, open-label, parallel-group Phase II study
evaluated the safety and efficacy of DIABAC DS in patients
with T2DM over 90 days at two tertiary-care centers in Pune,
India, between January and June 2025. Eighty-four eligible pa-
tients aged 30-65 years with an HbAlc level of 6.5%—8.0%,
fasting plasma glucose (FPG) of 130-250 mg/dL, and a BMI
of 28-35 kg/m? were randomized according to a computer-
generated randomization schedule prepared by an independent
biostatistician and assigned to either Group A [DIABAC DS
plus ongoing oral hypoglycaemic agents (OHAs)] (n = 44) or
Group B [DIABAC DS monotherapy] (n = 40). DIABAC DS
is a proprietary polyherbal formulation of Gymnema sylvestre,
Aegle marmelos, Shilajit, Eugenia jambolana, Ficus bengha-
lensis, Momordica charantia, Phyllanthus niruri, Azadirachta
indica, and Triphala. Key exclusions included type 1 diabetes,
insulin requirement, significant systemic disease, pregnancy,
and participation in another clinical trial. Standardized dietary
and lifestyle counselling was provided to all participants. Gly-
caemic parameters, insulin resistance (HOMA-IR), lipid pro-
file, metabolic syndrome severity score, safety, and treatment
compliance were assessed at baseline and follow-up. Statis-
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tical analyses were carried out using SPSS, and p<0.05 was
deemed statistically significant. Institutional ethics committee
approvals were obtained and the study registered prospectively
(CTR1/2024/10/074582). The study complied with ICH-GCP
and AYUSH guidelines.

Observations and Results

Atotal of 84 participants completed the study with no dropouts,
randomized into Group A (DIABAC DS + OHAs; n=44) and
Group B (DIABAC DS; n=40), as shown in the CONSORT
diagram. The mean age of participants in Group A was 56.17
+ 5.14 years and in Group B was 38.55 + 4.68 years. Partici-
pant demographic and anthropometric details are summarized
in Table 1. Both groups demonstrated significant improve-
ments in glycemic parameters over 90 days. Fasting plasma
glucose decreased by 43.05% in Group A and 41.55% in Group
B (p<0.001), while postprandial glucose reduced by 37.25%
and 46.10%, respectively (p<0.001). HbAlc showed a signifi-
cant reduction of 18.44% in Group A and 21.29% in Group B
(p<0.001) (Table 2). Significant improvements were also ob-
served in insulin resistance indices, with HOMA-IR decreas-
ing by 67.48% in Group A and 55.65% in Group B (p<0.001),
alongside reductions in fasting insulin levels in both groups
(Table 3). Lipid parameters improved in both groups, with re-
ductions in total cholesterol, LDL-C, triglycerides, and VLDL,
and favourable changes in lipid ratios, with Group B showing

numerically greater improvements. Metabolic Syndrome Se-
verity Z-score decreased significantly by 87.28% in Group A
and 82.85% in Group B (p<0.001). Anthropometric parameters
showed modest but significant reductions in body weight, BMI,
and waist circumference in both groups over the study period.
Diabetes-related quality of life scores improved significantly
in both groups, with reductions of 36.37% in Group A and
37.41% in Group B. Safety analysis showed that all adverse
events were mild and self-limiting, with no serious adverse
events reported. The most common events were gastrointes-
tinal (hyperacidity, constipation) and mild infections. Adverse
events were more frequent in Group A but did not require dis-
continuation. Vital parameters remained stable throughout the
study. Compliance exceeded 99% in both groups. Overall, both
DIABAC DS monotherapy and adjunct therapy demonstrated
significant improvements in glycemic control, insulin resis-
tance, metabolic profile, and quality of life with a favourable
safety and tolerability profile.

Discussion

In this 90-day trial, DIABAC DS was associated with clini-
cally meaningful improvements in glycaemic control, insulin
resistance, lipid profile, metabolic syndrome severity and qual-
ity of life, whether used as monotherapy in newly diagnosed
patients or as an adjunct to OHAs in previously diagnosed pa-
tients with a favourable safety and tolerability profile. These

Table 1: Demographic and Anthropometric characteristics.

Parameter Group Baseline Day 30 Day 60 Day 90 p-value*
. Group A 15532+ 1291 - - - -
Height (cm)
Group B 158.38£9.23 - - - -
. Group A 71.97+£9.37 71.33£9.31 | 70.85+9.33 | 70.21 £9.28 | <0.001
Weight (kg)
Group B 76.01 £8.69 7538 £8.71 | 74.98+8.72 | 7421 £8.60 | <0.001
Group A 29.58 £ 1.87 29.59+£224 [29.40+2.23 [29.13+2.20 | <0.001
BMI (kg/m?)
Group B 3022+ 1.95 30.03+£2.03 [ 29.86+2.02 | 29.56+£1.97 | <0.001
. . . Group A 33.41+2.69 - - 33.05+2.77 | <0.01
Waist Circumference (inches)
Group B 33.83£3.29 - - 33.65+3.30 | 0.059

Data are presented as mean + SD. Between-group age comparisons were performed using the independent Student's t-test. Within-
group changes were assessed using the paired Student's t-test or Wilcoxon signed-rank test, as appropriate. *P<0.05 was considered

statistically significant.

Table 2: Changes in glycemic parameters.

Parameter Group | Baseline Day 30 p-value | Day 60 p-value | Day 90 p-value
Fasting Plasma Group A | 172.33£36.17 | 15475+ 15.93 | 0.010 149.89 £ 15.14 | <0.001 98.14 £ 11.62 | <0.001
Glucose (mg/dL) Group B | 174.56+35.93 | 157.75+16.25 | 0.015 153.93 + 14.00 | 0.002 102.03 + 11.04 | <0.001
Postprandial Plasma | Group A | 206.46£83.78 | 174.70 £ 18.63 | 0.018 165.30=14.93 | 0.003 12955+ 11.48 | <0.001
Glucose (mg/dL) Group B | 245.24+97.09 | 173.83 £16.73 | <0.001 163.75 £ 13.11 | <0.001 132.18 £ 11.99 | <0.001

Data are presented as mean + SD. Within-group comparisons were performed using the Student's t-test or Wilcoxon signed-rank test,

as appropriate. *P<0.05 was considered statistically significant versus baseline.

Table 3: Changes in insulin resistance parameters.

Parameter Group Baseline Day 90 p-value
At (%) G B TS S0 0w
Fastng Serun asuin QUIL) e s g 007
G A [ T1.98+13.17 [ 3.90+ 1.80 | <0.001
HOMA-IR GiZEg B | 8.67£6.00 3.85+£1.64 | <0.001

Data are presented as mean £ SD. Within-group comparisons were performed using the Student's t-test or Wilcoxon signed-rank test,
as appropriate. *P<0.05 was considered statistically significant versus baseline.
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Figure 1: CONSORT diagram for the study.

findings are broadly consistent with reports on the individual
constituents of DIABAC DS: Gymnema sylvestre has been
shown to reduce fasting and postprandial glucose, HbAlc, and
improve lipid profile in T2DM patients [10]. Aegle marmelos
and Shilajit have demonstrated hypoglycaemic and lipid-low-
ering effects attributed to coumarins and fulvic acid/dibenzo-
a-pyrones, respectively [11,12]. Eugenia jambolana and Ficus
benghalensis exert glucose-lowering activity via f3-cell—protec-
tive and insulin-secretagogue mechanisms [13,14]. Momordi-
ca charantia improves insulin sensitivity and glucose utilisa-
tion [15]. A randomized, double-blind, placebo-controlled
trials of Azadirachta indica extract and of Triphala in T2DM
each reported glycaemic and lipid improvements comparable
to those observed here [16,17]. The combined formulation may
therefore act through complementary mechanisms, enhanced
insulin secretion and sensitivity, reduced intestinal glucose
absorption, and antioxidant protection of pancreatic B-cells
although this trial cannot establish the contribution of individ-
ual ingredients. However, the relatively short study duration,
open-label design, and limited sample size represent important
study limitations, and the findings require validation in larger
randomized controlled trials.

Conclusion

DIABAC DS was associated with significant improvements in
glycaemic control, insulin resistance, lipid parameters, meta-
bolic syndrome severity, and diabetes-related quality of life
over 90 days in patients with type 2 diabetes mellitus. Benefi-
cial effects were observed both when used as adjunct to oral
hypoglycaemic agents and as monotherapy in newly diagnosed
patients. The formulation was well tolerated, with only mild
adverse events and excellent treatment compliance. These find-
ings support the potential role of DIABAC DS as an adjunctive
or standalone therapeutic option in T2DM management. How-

ever, larger, adequately powered, double-blind, randomized
controlled trials with longer follow-up are required to confirm
these findings and further establish its safety and efficacy.
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