The Comparative Effect of Metformin, Voglibose Alone and in Combination ...

JCD

REVIEW ARTICLE

The Comparative Effect of Metformin,
Voglibose Alone and in Combination
on Body Mass Index in Non-diabetic
Obese Subjects
Dr. Jyoti Bobdea, Dr Rajesh Kadamb, Dr Deepak Bhoslec
a.b.c

MGM Medical Collage, Aurangabad 431003

Address for correspondence: MGM Medical Collage, Aurangabad 431003

Keywords : Oral antidiabetics, BMI, Metformin, Voglibose

INTRODUCTION
Throughout most of the human history, obesity has
been viewed as a sign of health and prosperity. But
now it has been termed as an epidemic and asocial
burden, with increasing prevalence worldwide.1
the adipose tissue due to an enlargement of fat cell
size (hypertrophic obesity) or an increase in fat cell
number (hyper plastic obesity) or a combination of
both;2
excessive fat accumulation in adipose tissue, to the
extent that health may be impaired to produce adverse
health consequences and is associated with increased

overweight or obesity in India is 12.1% in males and
males and 18.1% in females.7 Obesity is caused by
a complex interaction among the environment, the
genetic predisposition, and human behavior, but the
relative contribution of these factors is still poorly
understood. Though changes in genetic makeup of
populations may not be fully responsible for this
rapid rise in obesity, but genetic predisposition does
play a vital role in its development.8,9
Body mass index (BMI) provides a simple and
of obesity. The World Health Organization (WHO),

morbidity and mortality.”
According to the World Health Organization
2 and obesity
2”.

above) were overweight and 400 million were

obese adults by 2015.4 Surprisingly, obesity is often
neglected, though it is associated with a serious,
life-threatening complications like increasing risk
of cardio-metabolic illness. According to National

Parameter

WHO Criteria

Indian Criteria

Normal

18.5–24.9 kg/m2

18.0-22.9 kg/m2

Over-weight

25.0–29.9 kg/m2

23.0–24.9 kg/m2

Obese

>30

kg/m2

>25 kg/m2

14

J C D | V O L 4 | N O . 2 | J U LY- S E P T 2 0 1 7 | 5

JOURNAL OF CLINICAL DIABETOLOGY

An excess accumulation of body fat is responsible
risks.15

and anorectic effects; also suppressing glucose

for most obesity-associated health
Therapeutic approach for a non-diabetic

production by liver. Metformin activates AMPactivated protein kinase (AMPK), a liver enzyme

obese patient starts with comprehensive lifestyle
management i.e. very low calorie diet, physical

that plays an important role in insulin signaling,
whole body energy balance and in the metabolism

anti-obesity drugs. Bariatric surgery is suggested for

of glucose and fats.24 Recent study suggests that the
effect of metformin on AMPK dependent lipolysis in

those who are at greater risk of obesity. There are
many examples of drugs used historically for weight

adipocytes may lead to lower plasma levels of fatty
acids and improve adipose tissue function.25
Voglibose is the recent alpha glycosidase inhibitor.

effects, like sibutramine, rimonabant. Sibutramine
in 1997 had been approved for the management
of obesity. But in October 2010, after Sibutramine

it has much weaker effect on alpha-amylase when
given in a pharmacological dose. Hence, it has better

Cardiovascular Outcomes Trial (SCOUT) result,
it was withdrawn from the market because of an

tolerability.
It has shown strong anti-obesity
and anti-diabetic activities and has been found to

association with increased cardiovascular events
and strokes.

significantly reduce postprandial blood glucose
concentration and weight in some animals.28,29 It

Receptor blocker, Rimonabant, was available as

delays the digestion and absorption of carbohydrates,
thereby inhibiting postprandial hyperglycemia.
Administration of voglibose, increases the secretion
of glucagon-like peptide (GLP)-1. GLP 1 is an

was also withdrawn from the market, because of an
increased risk of psychiatric adverse events, including
depression, anxiety and suicidal tendencies. 17
in 1999. It reduces intestinal fat absorption by
inhibiting pancreatic lipase. Orlistat is notorious
for its gastrointestinal side effects which include
steatorrhea. Though they are the most frequently
reported adverse effect of the drug, but they tend to
decrease with time. But, its over-the-counter approval
was controversial in the United States, with consumer
advocacy group Public Citizen repeatedly opposing
18

incretin type of hormone, which causes early satiety.
Also, it decreases plasma dipeptidyl peptidase-4
(DPP-4) activity. A study by Xiaoling Cai et al.
shows weight reduction with alpha glucosidase
inhibitors on type 2 diabetes patients. An animal
study done by Hyun Ju Do shows weight reduction
in non-diabetic mice with voglibose.
weight reduction in non-diabetic subjects with
metformin. Also some studies have revealed weight
reduction with voglibse in T2DM patients. In a study
done on non-diabetic animals with obesity, there was
weight reduction with voglibose.
Considering

extended-release formulation also approved in

this study to see the effect of voglibose on weight in

2012.19

non-diabetic subjects.
At present, no clinical studies have been reported of

Metformin, the biguanide, is most widely used for
the treatment of type 2 diabetes mellitus (T2DM).
In diabetic patients, it suppresses endogenous
glucose production and may also act as an insulin
sensitizer. It also helps diabetic patients to lose
weight or at least keep their weight stable.
The
weight loss effects have been attributed by lipolytic

metformin and voglibose in head to head comparison
for non-diabetic obesity. Therefore, the present study
was planned to compare and evaluate the effect of
metformin and voglibose on BMI in non-diabetic
obese individuals.
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Primary Objectives

Patient Selection

The comparative effect of metformin and voglibose
alone and in combination on BMI of non-diabetic

The subjects enrolled for this study were selected
after screening for HbA1c according to the inclusion

obese subjects.

and exclusion criteria. Written informed consent was
obtained from each patient.

Secondary Objectives

To study the effect of metformin alone on BMI of
non-diabetic obese subjects.

Inclusion Criteria

Willing to participate in the study

To study the effect of voglibose alone on BMI of
non-diabetic obese subjects.

Must be able and willing to give written informed
consent prior to any study-related procedures

To study effect of combination of metformin and
voglibose on BMI of non-diabetic obese subjects.

and to comply with the requirements of the study
protocol.

To compare safety profile of metformin and
voglibose as per se in terms of patients reported

Obese or overweight determined by a BMI of>25
2.

adverse effects.

MATERIALS AND METHODS
The present study was carried out in the Department of
Pharmacology in collaboration with the Department
of Medicine at MGM Medical College and Hospital,
Aurangabad.

Exclusion Criteria

Patients with HbA1c <5.7%
Pregnant and lactating women.
Patients with known allergic to drugs and sensitive
to drugs.

STUDY FLOW CHART
PATIENT’S ARRIVAL
SCREENING AS PER INCLUSION & EXCLUSION CRITERIA

SCREENING AT BASELINE [t =0]
GROUP I
[Tab Metformin]

GROUP II
[Tab Voglibose]

GROUP III
[Tab Metformin+ Tab Voglibose]

ASSESSMENT AT t= 24 WEEKS
ANALYSIS, RESULT, CONCLUSION
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Patient concurrently taking other medication
which is known to affect the obesity.
Smoker, alcoholic and tobacco chewer.
Patients with gastrointestinal disorders like
inflammatory bowel disease, gastric deranged
liver function test, kidney function test.
Patient with hypothyroidism.

one. Those components that are not retained as
strongly as are carried by the mobile phase down
the column. The detector is then used to respond to a
physico-chemical property of analyses; this response
it is recorded as a ‘chromatogram’.

Experimental Phase

Assessments

Volunteers were assessed at baseline for HbA1c for

1. General physical examination

screening of non-diabetic subjects. Healthy nondiabetic obese subjects were enrolled and assessed
at baseline and at end of study for BMI.

level
line

HbA1C by High Performance Liquid

Principle

=

HPLC separates mixture of compounds based on

( )
( ))

polarity. Polarity states that the greater the difference

Statistical Phase

atoms in covalent bond, the more polar the bond.
Partial negative charges are found on the most electro

The statistical evaluation was done by Student’s t-test
with the help of SPSS (Statistical Package for Social
Service version 19) value less than p<0.05 was taken

negative atoms, the others are partially positive. The
molecular electro stat potential energy of a hydrogen
ion at a particular location near a molecule negative
charges. Positive electrostatic potential corresponds
to partial positive charges. It is used to analyze,
identify, purify and quantify compounds.
Procedure

It has a mobile phase, a stationary phase and detector.

The injector is used to introduce a plug of a sample
into the mobile phase without having to stop the
the system. The mixture of components is carried
in a narrow band to the top of the column. Some
compounds in the sample mixture will have greater
preference for stationary phase than the mobile phase
and will be retained in the column longer.

Ethical Approval

This study is conducted in accordance with the ethical
principles that have their origin in the declaration
of Helsinki and that are consistent with GCP and
applicable laws and regulations.
This study is approved by MGM Ethics Committee
for Research on Human Subjects.
Observation and Results

study,‘Comparative effect of metformin and voglibose
alone and in combination on BMI’. Evaluation was
in baseline characteristics i.e. age, sex and weight.

calculation we applied student t-test, both paired
and unpaired.

Pointsto Remember

Intragroup Comparison

“Like attracts Like” i.e. if the column is non-polar

The results of paired t-test is given in Table 1.
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Graph 3: Comparative effect of metformin
Table 1 | Paired t-test

before and after therapy on BMI values.

BMI
Group

P

Mean value ±SD

value

Before

After

Mean

therapy

therapy

difference

28.55± 2.19

27.84±2.08

1.26±1.07

0.00

B

28.84±2.73

27.41±2.83

1.44±0.68

0.00

C

28.94±2.005

25.93±1.86

3.00±1.03

0.00

A

Group A: Metformin, Group B: Voglibose, Group C:

Metformin and voglibose alone and in combination,
before and after therapy on BMI values (Graph 1).
Graph 1 Comparison of baseline values of BMI
before and after therapy in three groups.

observed.
Graph 4: Comparative effect of voglibose
before and after therapy on BMI values

Intragroup comparison of voglibose and

found in combination group (voglibose+ metformin)
(Graph 2).
Graph 2: Mean difference between the treatment
groups before and after 6 months in three
groups.

was observed.
Graph 5: Comparative effect of combination
(metformin + voglibose) before and after
therapy on BMI values.

Mean Difference of BMI

difference in BMI values were observed.
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Inter Group Comparison

one patient (5%). In combination group, adverse

unpaired t-test (Table 2).

drug reactions seen were, nausea in one patient
(5%), bloating of abdomen in two patients (10%),

Table 2 | Unpaired t-test for comparison of BMI
Groups

Mean Difference ± SD

P value

A vs. B

0.1±2.37

0.88

A vs. C

1.4 ± 1.97

0.035**

B vs. C

1.5 ± 2.28

0.048**

diarrhoea in one patient (5%) and abdominal pain
in one patient (5%).
Table 3: | Comparison of ADRs in treatment with
metformin, voglibose and combination
groups
ADRs
Nausea
Abdominal bloating

Group A

Group B

—

5%

Group C
5%

10%

—

10%

Metformin and Voglibose

Flatulence

—

10%

—

Inter group comparison between group metformin

Diarrhoea

—

5%

5%

Abdominal Pain

—

—

5%

10%

20%

25%

difference in BMI when compared by using unpaired
with a p value >0.05.
Metfornin alone and in combination group (voglibose
and metformin)

Inter group comparison between metformin group
and combination group (1.4 ± 1.97) showed statistical
difference in BMI when compared by using unpaired
a p value <0.05.
Voglibose alone and in combination (voglibose and
metformin)

Inter group comparison between voglibose group
and combination group (1.5± 2.28) showed statistical
difference in BMI when compared by using unpaired
a p value <0.05.

ADVERSE EFFECTS
Most common adverse drug reaction reported in
all the three groups were related to gastrointestinal
metformin group had shown adverse drug reactions,
in voglibose group four patients (20%) and in
In metformin group, adverse drug reaction seen
was bloating of abdomen in two patients (10%).
With voglibose group, gastrointestinal adverse drug
reactions seen were,nausea in one patient (5%),
flatulence in two patients (10%)and diarrhoea in
1 0 | J C D | V O L 4 | N O . 2 | J U LY- S E P T 2 0 1 7

Total

DISCUSSION
The incidence of obesity has dramatically increased
over the past decade reaching epidemic proportions
across the globe.1 Multiple causative factors like
genetic, environmental, nutritional, physiological,
psychological, social and cultural have been linked
to development and progression of obesity and
associated morbidities. Obesity and being overweight
poses a major risk for chronic diseases including
T2DM, cardiovascular disease, hypertension, stroke
and certain forms of cancer.11,12 Currently there
are not cost effective and have some severe side
effects;there is need of better treatment options.
Both the study drugs are widely used in the
treatment of diabetic patients. Some studies have
revealed effectiveness of metformin in weight
reduction, not only in diabetic but also in nondiabetic patients. Similarly, administration of
voglibose in diabetic patients has shown weight
reduction. Another study involving use of voglibose
in non-diabetic obese animals showed weight
reduction. Due to above considerations, this
study was undertaken. Moreover,at present no
clinical studies have been reported on metformin
and voglibose in head-to-head comparison for nondiabetic obesity. Therefore, the present study was
planned.
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The objective of our study was to observe the

mechanism is increase in the secretion of glucagon-

effect of metformin and voglibose on BMI, as it
provides a simple and convenient anthropometric

like peptide (GLP)-1, causing early satiety. Also it
delays the digestion and absorption of carbohydrates,

obese subjects were selected based on inclusion and

thereby inhibiting postprandial hyperglycemia.
In a study by Iwamoto Y et al. in a Japanese patient

exclusion criteria, and divided into three groups of

mg and the third group received a combination of

with T2DM, the most common drug-related ADRs
with voglibose group were gastrointestinal disorders
In our study ADRs
with voglibose group were,nausea in one patient,

comparison we applied paired and unpairedt-test.
Paired t-test was applied for intra group comparison
and unpaired t-test was applied for inter group

with combination group which is more as compared
to other groups;this is because of additive effect of

comparison.
When we applied paired t-test for metfomin

combination of metformin with voglibose. In this
group, ADRs were seen i.e. nausea in one patient,

months of treatment as compared to baseline values.

bloating of abdomen in two patients, diarrhoea in
one patient and abdominal pain in one patient.

These findings are similar to a study conducted
by Seifarth et al. on non-diabetic obese (n= 154)
2 showed
mean weight loss in the metformin treated group of
Probable
mechanisms of metformin for weight reduction is
its lipolytic and anorectic action. Other possible
mechanism is its actions it increases GLP 1. Also
weight loss through AMP-activated protein kinase
(AMPK) leads to lower plasma fatty acid level and
improves adipose tissue function.24
In TODY study to manage T2DM in youth showed
gastrointestinal disturbances were most common
adverse event (41%) in metformin treatment group.
In our study, though drug was well tolerated as there
was only one type of ADR reported i.e. the bloating
of abdomen in two patients.

Inter group comparison shows the following
Inter group comparison between metformin alone
and voglibose alone groups showed no statistical

>0.05.
Inter group comparison between metformin alone
group and combination group showed statistical
difference in BMI value when compared by using
unpaired t-test with a (1.4 ± 1.97) p value <0.05.
Inter group comparison between voglibose alone
group and combination group showed statistical
difference in BMI when compared by using unpaired
t-test with a (1.5± 2.28) p value <0.05.

SUMMARY AND CONCLUSION

in BMI values from baseline. When we compared
results of metformin group with voglibose group
with placebo (n= 210) in Asians (WMD, 21.00 kg;).
Also another study done by Hyun Ju Do, exhibited
weight reduction in non-diabetic obese mice
with voglibose.29 The probable weight reduction

when we compared results of metformin alone with
metformin and voglibose combination and voglibose
alone with metformin and voglibose combination,
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reduction in BMI base line values.
There was only a single ADR associated with
metformin group i.e. bloating of abdomen in two
patients. In voglibose group, there was nausea in one
one patient. While in the combination group, ADRs

and Heart Disease from the Obesity Committee of the Council
on Nutrition, Physical Activity, and Metabolism. Circulation
14.

Endocrinology, 1 stedn, 2012.

were nausea in one patient, blotting of abdomen in
two patients, diarrhoea in one patient and abdominal
pain in one patient.
Although ADRs associated with the combination

Maggioni AP, Torp-Pedersen C, Sharma AM, Shepherd GM,
Rode RA, Renz CL. SCOUT Investigators. Effect of sibutramine
on cardiovascular outcomes in overweight and obese subjects.

of voglibose and metformin are comparatively more
they are not serious and subside with time; therefore
it can be concluded that the use of metformin and
voglibose in combination has greater efficacy in

Rakesh Kumar Sahay; KD Modi Manual of Clinical

17.

Christensen R, Kristensen PK, Bartels EM, Bliddal H, Astrup

19.

Kim GW, Lin JE, Blomain ES, Waldman SA. New advances in
models and strategies for developing anti-obesity drugs. Expert

21.

National Collaborating Centre for Chronic Conditions. Type 2

22.

American Diabetes Association. Standards of medical care in

reducing the BMI in non-diabetic obese subjects
than drugs when given alone. Therefore, it can be
concluded that metformin + voglibose combination
is very effective in reducing body weight, but
further long-term studies with large sample size
are needed to assess the safety and efficacy of
metformin+voglibose combination in treatment of
obesity in non-diabetic population.
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