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Abstract therapy (n=40) and placebo (n = 38) groups. Patients

Background were administered either Unani drug or Placebo at a

This double-blind, randomized, placebo-controlled
study was conducted to assess the efficacy and safety
of a polyherbal Unani drug as adjuvant therapy in
Patients with Type-2 Diabetes who were
Metformin

inadequately controlled with

monotherapy.

Methods
Patients who had inadequate glycaemic control
(HbAlc between 7% to 10%) despite Metformin

therapy were randomized into Unani Adjuvant
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dose of 02 capsules (each capsule = 500 mg) twice
daily in addition to Metformin (500 mg twice daily)
therapy. The primary endpoint was the change in
glycosylated haemoglobin (HbALc) levels from the
baseline to week 12.

Result

There was a statistically significant decrease in
HbAlc levels from the baseline in the Unani drug
group (-1.89 + 0.05 %, p=.001) compared with the
placebo group (-0.53 £ 0.20 %, p= 0.166) at week 12.
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Compared with the Placebo group, Unani drug
significantly decreased fasting plasma glucose levels
(-26. 34 + 11.73, p= 0.002 vs -4.82 + 2.63 mg/dl, p=
0.089) and postprandial plasma glucose (-60.02 +
10.18 mg/dl, p= 0.001 vs -18.70 £ 2.06 mg/dl, p=
0.039).

Conclusion

Unani polyherbal drug as an add on therapy to
Metformin in patients with type 2 diabetes who were
not at their goal for glycaemic control with
Metformin  monotherapy  produced significant
reduction in HbAlc, FPG and PPG levels. Unani
drug (or Placebo) add on therapy with Metformin
was well tolerated, and showed an overall safety

profile similar to placebo.

Keywords: Type 2 Diabetes; Metformin; Adjuvant
Therapy; Nigella sativa; Trigonella  foenum;

Cichorium intybus; Azadirachta indica

1. Introduction

Diabetes mellitus (DM) is the most common
metabolic disease and 90% of Diabetic patients have
Type 2 diabetes mellitus [1]. Type 2 diabetes mellitus
refers to chronic hyperglycaemia with carbohydrate,
fat, and protein metabolic disorder caused due to
insulin resistance and/ or inadequate insulin secretion
[2, 3, and 4]. The worldwide prevalence of type 2
diabetes is showing an alarming rise to epidemic
proportions due to sedentary lifestyles, unhealthy
diets, and increased prevalence of obesity [5].

The rapid and alarming emergence of type 2 diabetes
mellitus is a serious issue in developing countries [6].
The International Diabetes Federation (IDF) has
reported that 578 million people will suffer from
Diabetes by 2030, and 700 million by 2045[7]. India,
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the diabetes capital of the world, has taken lead due
to the high prevalence of diabetic patients. The
International Diabetes Federation (IDF) has estimated
that in 2017 the prevalence of diabetic patients in
India, was 72.9 million, and which may likely
upsurge to 134.3 million by the year 2045 [8].
Moreover, around 193 million undiagnosed and
untreated diabetics, worldwide, are at high risk to
develop  complications including  retinopathy,
nephropathy, neuropathy, and cardiovascular diseases
[9],[20]. The risk of complications of diabetes is
reduced significantly by strict upkeep of glycaemic
control in diabetic patients [9],[11]. The management
of patients with type 2 diabetes mellitus focuses on
lifestyle modification which includes alteration in
diet, increased physical activity, and exercise.
Metformin is the first-line oral anti-hyperglycaemic
drug in most patients with Type 2 diabetes mellitus
when glycaemic control cannot be attained only by
lifestyle interventions [12, 13].

Metformin monotherapy is effective in the average
patient with T2DM, but still is not sufficient to
maintain  normoglycaemia due to  various
pathophysiological factors playing role in the
disturbance of glucose metabolism in T2DM and the
disease is a progressive disorder characterized by
ongoing deterioration of glycaemic control [11]. It
has been reported that 40-50% of patients fail to halt
the progression of the disease and maintain
normoglycaemia after 2 years, 70% after 3 years, and
90% after 9 years of metformin monotherapy [15].
When Metformin monotherapy fails to control
hyperglycaemia, additional therapies are required to
maintain appropriate glycaemic targets [11]. The
drugs that are added to metformin therapy to extend
the efficacy of oral diabetes treatment mainly include
sulfonylureas,  dipeptidyl-peptidase-4  (DPP-4)
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inhibitors, or thiazolidinediones (TZD). These often
show reduced efficacy over time and are associated
with many adverse reactions such as cardiovascular
disease, liver, and kidney dysfunction [14]. However,
many of the anti-diabetics used as second-line
treatment have tolerability issues and are
accompanied by adverse effects such as
gastrointestinal side effects, hypoglycaemia, weight
gain, pancreatitis and pancreatic cancer, heart failure,
etc. [15, 16, 17]. Therefore, there is a need for new
agents that are not only effective, well-tolerated, and
safe but also improve the quality of life and can be
added to metformin therapy when metformin alone

fails to maintain glycaemic control.

Many medicinal plants have been used worldwide for
antidiabetic effects and the possibility that these
herbal components enhance or facilitate the action of
antidiabetic conventional drugs through additive or
synergetic actions besides neutralizing or protecting
the body from the toxic effects of the conventional
treatments in diabetes. This has led to the search for a
new antidiabetic pharmaceutical agent from
medicinal plants useful in the treatment of various
diseases. Many medicinal plants and their
formulations are used for treating diabetes in the
Unani medical system. However, most of these drugs
have not been evaluated clinically on scientific
parameters. In the present double-blind, randomised,
12-week study, Unani drug ‘Diabeat ', was compared
with the Placebo as adjuvant therapy in patients who
had poor glycaemic control with metformin alone.
The investigational product ‘Diabeat ' is a Unani
polyherbal formulation that contains fine powder of
dried Nigella sativa Linn. (Kalonji) seed, dried
Trigonella foenum-graecum Linn. (Methi) seed,
Cichorium intybus Linn. (Kasni) seed, and

Azadirachta indica A. Juss.) (Neem) leaf.

Fortune Journal of Health Sciences

Vol. 5 No. 1 - Mar 2022.

DOI: 10.26502/fjhs.045

2. Material and Methods

This phase 2, Randomized, Parallel Group, Placebo
Controlled study was conducted at Clinical Research
Unit, Majeedia Hospital, Jamia Hamdard, New Delhi.
The institutional ethics committee, Jamia Hamdar,
reviewed and approved the study protocol, patient
information sheet and informed consent and the study
was conducted in accordance with Good Clinical
Practice guidelines, and the Declaration of Helsinki
[18]. This study was registered at Clinical Trials
Registry of India, vide CTRI No.
CTRI/2009/091/000702.

2.1 Study population and eligibility criteria

Patients were assessed for study eligibility at the
screening visit; all patients provided written informed
consent hefore any study-related procedures were

conducted.

2.1.1  Key inclusion criteria were

e Patients diagnosed with Type 2 diabetes
mellitus as defined in the American Diabetes
Association Standards of Medical Care in
Diabetes 2011(HbAlc >6.5% or FPG >126
mg/dl or 2-h plasma glucose >200 mg/dl or
a random plasma glucose >200 mg/dl in a
patient with  classic symptoms of
hyperglycaemia or
crisis)[19].

e Male or female of 30-60 years age, on stable

hyperglycaemic

(> 3 months) metformin mono therapy >
1000 mg/day with
hyperglycaemia (HbAlc between 7% to
10%) and Body Mass Index (BMI) between
25-29.9 kg/m2.

uncontrolled
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e  Patients who were able and willing to follow
anti-diabetic therapy under a stable life style
and diabetic diet.

2.1.2 Key exclusion criteria were

e History of treatment with any medication for
glycaemic control (except metformin) within
3 months

e History of treatment with systemic
corticosteroids within 3 months

e Diabetes mellitus with complications

e Pregnant or Lactating women.

e History of any severe systemic disease.

e Patients with uncontrolled hypertension.

e History of drug or alcohol abuse.

2.2 Assessments

Screening was performed after an overnight fast for
>10 hours. The wusual Metformin dose was
administered in the night before, but no Metformin
was given on the morning when screening was
performed. Demographic data, height and weight
were recorded at baseline and assessment of vital
signs, general physical examination, laboratory
investigations (PFG,PPG, CBC, ESR, LFT, KFT,
Urine R/M) were carried out on each scheduled visit
during the 12-week treatment period (baseline, 4,8
and 12 weeks). HbAlc was assessed at baseline and
at the end of the study (after 12 weeks). Fasting blood
samples were also tested for Lipid Profile (total
cholesterol, triglycerides, high density lipoprotein
and low-density lipoproteins at baseline and week 12,
as deranged blood lipid profile is usually associated
with uncontrolled diabetes mellitus and an important

risk factor for cardiovascular diseases.

The Primary efficacy end-point was change in HbAlc

levels at 12 weeks as compared to the baseline levels in
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both the groups. The secondary outcome measures
were change in FPG and PPG levels at 12 weeks. As
compared to baseline levels and the percentage of
patients with HbAlc < 6.5% at 12 weeks. Safety
assessment included adverse events reporting by the
patients, clinical evaluation (physical examinations,
examination of vital signs) and laboratory evaluation
(CBC, ESR, LFT, KFT, Urine R/M).

2.3 Intervention

Unani polyherbal drug ‘Diabeat ' (500 mg ) and
Placebo (500 mg ) were prepared as identical
capsules by Hamdard Laboratories, India. Each
‘Diabeat ' capsule contains Tukhm-e-Kalonji (Nigella
Sativa seed)- 240.0 mg, Tukhm-e-Methi (Trigonella
foenum graecum seed)- 120.0 mg, Tukhm-e-Kasni
(Cichorium intybus seed)- 120.0 mg and Barg-e-Neeb
(Azadirachta Indica leaf)- 20.0 mg.

The patients were randomly assigned to receive either
‘Diabeat ' (02 capsules, 500 mg each twice daily) or
Placebo 02 capsules 500 mg twice daily) 30 minutes
before meals in addition to Metformin SR (500 mg
twice daily) marketed by Franco Indian
Pharmaceuticals Pvt Ltd (Glycephage SR). The
patients were advised to continue with the lifestyle
modifications including daily moderate exercise
(around 150 minutes/week) and controlled diet 1600
calorie diabetic diet. Patient compliance was checked
by counting remaining capsules/tablets on every
follow up visit. Any missed visit that occurs during
the double-blind treatment period was rescheduled
within 1 week. Two or more consecutive missed
visits were grounds for immediate subject

discontinuation from the study.

2.4 Statistical Analyses
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The results were expressed as mean = SD, differences
between normally distributed data were assessed
using a two-tailed Student t test (paired within groups
and unpaired between groups).

The results were expressed as mean + SD.

3. Results
3.1 Enrollment of Patients
Total 132 patients of type 2 diabetes mellitus with a

background of metformin therapy were screened for

DOI: 10.26502/fjhs.045

eligibility criteria, out of them 95 as per
inclusion/exclusion criteria were enrolled and
randomized to receive double-blind study medication
(Diabeat +Metformin, n=48 or Placebo + Metformin,
n=47). Six patients in ‘Diabeat ' group and 09
patients in Placebo group missed the subsequent
follow up visits and considered as dropped out. Total
80 participants (‘Diabeat ', n=42; Placebo, n=38)
completed all scheduled study visits and included in

statistical analysis (Figure-1).

Total subjects screened for eligibility (N=132) |

Excluded as not meeting
inclusion criteria (N=37)

| Randomized (m=95) |

T

Allocated to Diabeat + Metformin
(fn=48)

Allocated to Place bo+ Metformin
(n=47)

Drrop out/missed
follow up (N=08E)

Drop out/missed
follow up (N=09)

! B
Completed 1Z2-week treatme nt of
Diabeat + Metformin (n= 42)

T

g

Completed 12-week treatment of
Flacebo + Metformin (n=38)

/

| Total subjects analysed (Nn=80) |

Figure-1: Flow Chart of Participants through the Study

The baseline demographics of ‘Diabeat ' (+ Metformin)
and Placebo (+ Metformin) treated patients were
comparable (Table-1, Figure-2). In the ‘Diabeat 'and
Placebo groups, mean ages were 47.18 (SD + 12.21)
and 48.38 (SD + 10.46) years, body mass index (BMI)
were 27.40 Kg/m? (SD +1.62) and 26.88 Kg/m?
(P+1.28), and durations of T2DM were 3.34 years (SD

+ 1.21) and 3.18 years (SD + 1.61), respectively. The
mean HbAlc levels were 8.95% (SD * 0.84) and
8.89% (SD £ 0.79), FPG levels were 142.64 mg/dl
(SD+ 38.42) and 143.62 mg/dl (SD = 39.20)
respectively and PPG levels were 222.52 mg/dl (SD+
24.42) and 223.46mg/dl (SD + 19.32) respectively.
The levels of TC, Triglyceride, HDL and LDL were
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185.11mg/dl (SD +

32.09), 171.70mg/dl (SD +

64.11), 39.55mg/dl (SD + 8.32) and 96.15 mg/dl (SD

+ 28.87) respectively in Diabeat group.

The levels of

TC, Triglyceride, HDL and LDL were 183.91 mg/dI

(SD *

36.82), 169.60 mg/dl (SD + 74.19),

DOI: 10.26502/fjhs.045

39.35

mg/dl (SD £ 8.71) and 96.65 mg/dl (SD % 34.13)
respectively in Placebo group.

Table-1: Demographic and Baseline characteristics of patients in each group (n=80)

Parameters Diabeat PlusPlacebo Plus Metformin [Tota3
Metformin (n=38) (n=80)
(n=42)
Gender:
Male 18 15 33
Female 24 23 A7
)Age (Years) - Mean+ SD 47.18+12.21 48.38+10.46 47.78+11.38
BMI (Kg/m?)-Mean + SD 27.40+1.62 26.88+1.28 27.14+1.49
Duration of disease (Years) 3.34+1.21 3.18 + 1.61 3.27+1.42
HbAlc (% )-Meanz SD 8.95+0.84 8.89£0.79 8.94+0.84
FPG (mg/dl)-Mean+ SD 142.64 + 38.42 143.62 + 39.20 143.13 + 38.85
PPG (mg/dl)-Mean+ SD 222.52 + 24.42 223.46 +19.32 143.13 +23.13
TC (mg/dl)-Mean+ SD 185.11 + 32.09 183.91 + 36.82 184.53 + 34.46
Triglycerides ( mg/dl)-Meanx SD 171.70 £ 64.11 169.60 + 74.19 170.65 £ 69.17
HDL (mg/dl)-Meanz SD 39.55 + 8.32 39.35 +8.71 49.40 + 8.54
LDL (mg/dl)-Meant SD 96.15 + 28.87 97.65 + 34.13 96.90 + 31.51

BMI= Body Mass Index; HbAlc=Glycosylated Haemoglobin; FPG=Fasting Plasma Glucose; PPG=Postprandial

Plasma Glucose; TC=Total Cholesterol; TG=Triglycerides; HDL=High Density Lipoproteins; LDL = Low Density

Lipoproteins; SD=Standard Deviation

250
200
150
100

50

Diferent Values
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Figure 2: Baseline Characteristics of Patients
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3.2 Primary outcome

3.2.1 Glycosylated hemoglobin (HbA1c) levels

As shown in Table-2 and Figure-3, by the end of
treatment (12 weeks), the add on Diabeat to ongoing
Metformin therapy significantly (p =0.001) reduced
HbAlc from a baseline of 8.95% (SD * 0.84) to
7.06% (SD = 0.79) compared with no significant
change from a baseline of 8.89 % (SD+ 0.79 ) to
8.36% (SD £ 0.99) in the Placebo group (p=0.166).
On applying unpaired.‘t’ test The mean reduction in
HbAlc in Diabeat
significantly greater the that of Placebo group
(p=0.005).

group was also found

3.3 Secondary outcomes:

3.3.1 Fasting plasma glucose

At the end of 12 weeks, Diabeat add on therapy
significantly (p = 0.002) reduced fasting (116.30 +
26.69mg/dl) plasma glucose levels as compared to
baseline (142.64 + 38.42 mg/dl) (Table-2, Figure-
4).Whereas, in the Placebo add on to Metformin
group there was an insignificant reduction (p = 0.089)
in fasting blood sugar levels (138.80 + 41.83 mg/dl) in
12 weeks as compared to the baseline (143.62 + 39.20
mg/dl) (Table-2, Figure-4). The difference in pre-
treatment and post-treatment FPG levels was
significantly greater in Diabeat group than in Placebo
group (p =0.001)

3.3.2 Postprandial plasma glucose

At the end of 12 weeks, Diabeat add on therapy
significantly (p = 0.001) reduced 2 hour postprandial
plasma glucose (162. 50 + 14.24 mg/dl) levels as
compared to baseline (222.52 + 24.42mg/dl) (Table-
2, Figure-5). Whereas, in the Placebo add on to
Metformin group there was an insignificant reduction
(p = 0.039) in postprandial plasma glucose levels
(205.76 £ 21.38 mg/dl) as compared to the baseline
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(223.46 £ 19.32 mg/dl) (Table-2, Figure-5). The
change in pre-treatment and post-treatment
postprandial plasma glucose (PPG) levels was
significantly greater in Diabeat group than in Placebo
group (p =0.001)

3.3.3 Fasting lipid profile

Treatment with Diabeat or Placebo ads on therapy for
12 weeks did not demonstrate a statistically
significant change in any of the lipid profile
parameters. At 12 weeks, the patients on Diabeat add
on therapy showed statistically insignificant
reduction in levels of total cholesterol (-6.41 +
1.67mg/dl; p= 0.026), triglycerides (-4.7 £ 5.29
mg/dl; p =0.389), and low-density lipoproteins (Mean
reduction 3.75 + 4.77= mg/dl; p = 0.510). The levels
of high density lipoprotein were insignificantly
increased by +3.65 * 0.80 mg/dl after 12-week
Diabeat add on therapy (Table-2, Figure-6). In
Placebo plus Metformin group, there was an
insignificant increase in TC (+2.89 + 2.68 mg/dl; p
=0.862) and TG (+2.00 = 4.73 mg/dl; p = 0.967),
HDL (+1.45 + 0.68 mg/dl; p =0. 885) and LDL
(+1.15 £ 2.86 mg/dl; p = 0.794).

3.3.4 Safety and tolerability
The measured treatment compliance was over 98% in
both  Diabeat

(+Metformin) treatment groups. Both treatments

(+Metformin) and Placebo

were very well-tolerated over 12 weeks. Occasional
side effects observed in few patients were nausea,
abdominal discomfort and/or diarrhea (the known
side effects of Metformin). The intensity of these
adverse effects was mild in nature. There were
similar rates of reported adverse effects with no
differences between groups at each time point of
inquiry. There were no significant changes in clinical

laboratory variables related to the haematology,
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hepatic function, renal function, lipid profile and

electrolytes from baseline to Week 12 (end of

DOI: 10.26502/fjhs.045

treatment) in any of the treatment groups.

Table-2: Comparative effects of Diabeat and Placebo adjuvant Therapy on various parameters (baseline to week 12)

Diabeat plus | Placebo plus 4

Parameters Group Metformin Metformin P value

Baseline 8.95+0.84 8.89+0.79 0.294

Week 12 7.06+0.79 8.36 + 0.99 0.005

(0) -

HbA1c (%))-Mean + SD Difference | -1.89 % 0.05 -053£020

P value* 0.0012 0.166

Baseline 142.64 + 38.42 143.62 + 39.20 0.287

Week 12 116.30 + 26.69 138.80 + 41.83 0.001
FPG (mg/dl)-Mean + SD Difference | -26. 34 + 11.73 482 +2.63

P value* 0.002 0.089

Baseline 222.52 + 24.42 223.46 + 19.32 0.279

Week 12 162.50+ 14.24 | 205.76 = 21.38 0.001
PPG (mg/dI)-Mean + SD Difference | -60.02 + 10.18 -18.70 + 2.06

P value* 0.001 0.039

Baseline 185.11 + 32.09 181.02 + 36.82 0.267

Week 12 178.70 + 33.76 183.01+34.14 0.010
TC (mg/dl)-Mean + SD Difference | -6.41 + 1.67 +289+268

P value* 0.026 0.862

Baseline 171.70 + 64.11 167.60 + 74.19 0.269

Week 12 167.00 + 58.82 169.60 + 69.46 0.052
TG (mg/dI)-Mean SD Difference | -4.7 +5.29 12.00 2 4.73

P value* 0.389 0.967

Baseline 39.55  8.32 39.35+8.71 0.301

Week 12 4320+ 7.52 20.80 £ 8.03 0.053
HDL (mg/dl)-Mean+ SD Difference | +3.65 % 0.80 +1.45 % 0.68

P value* 0.3452 0.885

Baseline 96.15 + 28.87 96.50 + 34.13 0.299

Week 12 92.40 + 24.10 97.65 + 36.99 0.027
LDL (mg/dl)-Meanz SD Difference | -3.75% 4.77 1115+ 2.86

P value* 0.510 0.794

HbAlc=Glycosylated Haemoglobin; FPG=Fasting Plasma Glucose; PPG=Postprandial Plasma Glucose; TC=Total

Cholesterol; TG=Triglycerides; HDL=High Density Lipoproteins; LDL = Low Density Lipoproteins; SD=Standard

Deviation.
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4. Discussion

Metformin is the first-line anti-diabetic treatment and
the most recommended monotherapy for type 2
diabetes mellitus [20-23]. Metformin improves
insulin resistance in peripheral tissue and hepatic
cells, making it generally accepted as an oral anti-
diabetic drug of choice, particularly for newly
diagnosed patients with T2DM [24]. But, with the
progress of the disease and the ongoing beta-cell
failure, Metformin mono-therapy fails to control the
hyperglycaemia and patients generally require the
addition of a second line anti diabetic medication
[25]. To maintain glucose control, a combination of
antihyperglycemic medications like sulfonylureas,
dipeptidyl peptidase 4 inhibitors, thiazolidinediones,
GLP-1 receptor agonists, or sodium-glucose co-
transporter-2 (SGLT2) inhibitors, as add-on therapy
with metformin is usually recommended [14, 21, 26].
However, most of these drugs are associated with
frequent episodes of hypoglycaemia and also have
other widely varying side-effects [15-17].

This randomized placebo-controlled clinical trial
aimed to assess the safety and efficacy of a
polyherbal Unani drug ‘Diabeat’ as an add-on to
metformin therapy in Type 2 diabetes mellitus
patients with poor glycaemic control with Metformin.
The addition of Diabeat to a stable dose of Metformin
therapy provided significant reductions in HbAlc,
FPG, and PPG levels in comparison to the placebo
after 12-weeks. Reduction in FPG and PPG levels
was observed as early as the fourth week of therapy
and the significant effect persisted in the subsequent
visits (8, 12 weeks) as compared to the placebo
group. The mean HbAL1c% recorded after 12 weeks
of Diabeat with Metformin treatment, was 7.0 %
with a mean standard deviation of £ 0.79%, which is

close to the target level of HbAlc (< 6.5%). In
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Diabeat plus Metformin group at the endpoint (12
wks), 14 patients achieved HbAlc between 7.0-7.5%
(‘as compared with Placebo plus Metformin, only 04
patients could attain this target); 22 patients HbA1c
between 6.5-7.0% (compared to 02 patients reached
this level with Placebo plus Metformin ) and HbAlc
< 6.5% was attained by 06 patients with Diabeat
plus Metformin. In the Placebo plus metformin
group, the HbAlc level remained above 7.5% with a
mean value of 8.36% (SD * 0.99%) in 32 of the total
38 patients, and an HbAlc level of < 6.5% was not

achieved by any of the patients in this group.

Treatment with Diabeat or Placebo with Metformin
for 12 weeks did not demonstrate a statistically
significant change in any of the lipid parameters.
Mean total cholesterol and low-density lipoprotein
cholesterol levels were numerically lower with
Diabeat plus Metformin therapy after 12 weeks of
treatment and on the other hand, there was a slight
numerical increase in all lipid parameters with

Placebo plus Metformin therapy.

Diabeat (or Placebo) add on therapy with Metformin
was well tolerated and safe. The proportion of
patients with side effects of nausea, abdominal
discomfort, and diarrhea of mild intensity (the known
side effects of Metformin) was almost similar in both
groups during the 12-week double-blind treatment
period. There was no significant change in laboratory
safety parameters like hematology, hepatic function,
renal function, lipid profile, and electrolytes from
baseline to end of the treatment (Week 12) in both
the treatment groups. No patient in any group of

treatment-experienced hypoglycaemic episodes.

In summary, this study demonstrated that Diabeat as

an add on therapy to Metformin in patients with type
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2 diabetes who were not at their goal for glycaemic
control with Metformin monotherapy resulted in a
significant reduction in HbAlc level and a greater
proportion of patients (approximately 53% )
achieving an HbAL c level between 6.5-<7%, and £
6.5% in approximately 14% of patients compared
with those patients receiving Placebo add-on to
Metformin therapy. Diabeat adjuvant therapy, also
significantly improved glycaemic control (both FPG
and PPG levels) without any risk of hypoglycaemia
and was not associated with any pronounced side
effects during or after 12-week therapy. A few
patients reported nausea, abdominal discomfort,
and/or diarrhea (the known side effects of
Metformin). The intensity of these adverse effects

was mild.

The anti-hyperglycaemic potential, of all the
ingredients present in Diabeat capsule, have been
reported through several scientific studies and the
effects of this polyherbal Unani drug could be
attributed to various mechanisms revealed regarding
the  anti-hyperglycemic  activity of Neem
(Azadirachta Indica), Methi (Trigonella foenum
graecum), Kalonji (Nigella Sativa) and Kasni
(Cichorium intybus). In a study conducted by
Satyanarayana K et al., Azadirachta indica leaf
extract has regularised the abnormal levels of blood
glucose, serum insulin, lipid profile, and insulin
signaling molecules as well as glucose transporter 4
(GLUT4) proteins, in rats who were treated with 400
mg/kg b.wt dose once daily for 30 days after
developing diabetes (type-2) by giving high-fat diet
and 25% fructose feeding through drinking water
[27].

Methi (Trigonella foenum-graecum), is a Unani

herbal drug well-known for its antidiabetic activity,
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and its seeds and leaf extracts are being widely used
as source material for antidiabetic compounds.
Several studies have proved its anti-hyperglycaemic,
anti-hyperlipidaemic and anti-oxidant activities
[28],[29],[30]. Trigonella foenum decreases fasting
and postprandial blood glucose levels through its
insulin-resistance reducing action [31]. The abundant
dietary fibers of Trigonella foenum, which are mainly
composed of the indigestible polysaccharide
galactomannan, have revealed antidiabetic properties
via reducing dietary carbohydrates and lipids
absorption by inhibiting intestinal carbohydrate-

hydrolyzing enzymes and lipases respectively [32].

Kasni (Cichorium intybus) is extensively used as a
traditional treatment in India for diabetes mellitus as
it has significant anti-hyperglycaemic and anti-
hyperlipidaemic  activities [33], [34],[35,44].
Cichorium intybus has additionally been shown to
reduce insulin resistance and increase glucose uptake
by muscle cells as well as by adipocytes
[36],[37],[38] and also enhance pancreatic B-Cells
[43]. Furthermore, it has been studied that the
Cichorium intybus reduces glucose absorption in the
intestine by inhibiting the breakdown of
disaccharides in the gastrointestinal tract and it also
prevents the release of glucose from the liver [38].

Kalonji (Nigella sativa ), commonly known as black
seed, is a well-known Unani herb used for centuries
for treating various illnesses including diabetes
mellitus. Many studies have demonstrated the anti-
diabetic and anti-hyperlipidaemic activities of Nigella
sativa in diabetic animal models [39, 40]. Nigella
sativa has been shown to increase hepatic glycogen
content, thus inhibiting gluconeogenesis probably
through its thymoquinone antioxidant potential [41,

42]. Nigella sativa has also been shown to increase
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glucose uptake in skeletal muscles, hepatocytes, and
adipocytes [41] and decrease insulin resistance [42].

The anti-hyperglycaemic effects of Diabeat observed
in the present study could have resulted from the
above described combined activities of its herbal
ingredients Neem (Azadirachta Indica), Methi
(Trigonella foenum graecum), Kalonji (Nigella
Sativa), and Kasni (Cichorium intybus). The findings
of this study suggest that Diabeat could be used as an
adjuvant drug for oral antidiabetic treatment in
patients with diabetes type 2. The effect can be
further validated on a larger population of diabetic

patients.

5. Conclusion

Diabeat has therapeutic value as an anti-
hyperglycaemic effect and significantly improves the
glycaemic control in the treatment of diabetes type 2
when added to metformin in patients not efficiently
controlled on metformin monotherapy, without any

increased risk of adverse effects.

Limitations of the Study

Limitations of the study are the small sample size and
the short course of treatment. Studies of longer
duration of at least 6 months comparing Diabeat
monotherapy with Metformin monotherapy and
combination of both Diabeat and Metformin can
also help us in further ascertaining the efficacy and

safety of Diabeat.
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