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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 

2EHVLW\�LV�DOVR�GH¿QHG�DV�DQ�DEQRUPDO�JURZWK�RI�
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 RU�LV�GH¿QHG�³DV�D�FRQGLWLRQ�RI�DEQRUPDO�RU�
excessive fat accumulation in adipose tissue, to the 
extent that health may be impaired to produce adverse 
health consequences and is associated with increased 
morbidity and mortality.”�

According to the World Health Organization 
HVWLPDWHV������ELOOLRQ�DGXOWV��DJHG����\HDUV�DQG�
above) were overweight and 400 million were 
REHVH�LQ������DQG�WKH�¿JXUHV�DUH�SUHGLFWHG�WR�ULVH�
WR�����ELOOLRQ�RYHUZHLJKW�DQG�RYHU�����PLOOLRQ�
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 
)DPLO\�+HDOWK�6XUYH\��1)+6����SUHYDOHQFH�RI�

overweight or obesity in India is 12.1% in males and 
����LQ�IHPDOHV��DQG�LQ�0DKDUDVKWUD�LW�LV�������LQ�
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 
FRQYHQLHQW�DQWKURSRPHWULF�LQGH[�IRU�FODVVL¿FDWLRQ�
of obesity. The World Health Organization (WHO), 
WKH�86�3UHYHQWLYH�6HUYLFHV�7DVN�)RUFH�DQG�WKH�
,QWHUQDWLRQDO�2EHVLW\�7DVN�)RUFH�GH¿QH�RYHUZHLJKW�
³DV�D�%0,�EHWZHHQ������DQG������NJ�P2 and obesity 
DV�D�%0,������NJ�P2”.��±��

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

7DEOH���%RG\�0DVV�,QGH[�&ODVVL¿FDWLRQ�14
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An excess accumulation of body fat is responsible 
for most obesity-associated health risks.15

Therapeutic approach for a non-diabetic 
obese patient starts with comprehensive lifestyle 
management i.e. very low calorie diet, physical 
DFWLYLW\�DQG�EHKDYLRXU�PRGL¿FDWLRQ�DQG�LI�QHHGHG�
anti-obesity drugs. Bariatric surgery is suggested for 
those who are at greater risk of obesity. There are 
many examples of drugs used historically for weight 
ORVV�WKDW�KDYH�EHHQ�UHPRYHG�RZLQJ�WR�VLJQL¿FDQW�VLGH�
effects, like sibutramine, rimonabant. Sibutramine 
in 1997 had been approved for the management 
of obesity. But in October 2010, after Sibutramine 
Cardiovascular Outcomes Trial (SCOUT) result, 
it was withdrawn from the market because of an 
association with increased cardiovascular events 
and strokes.���7KH�¿UVW�VHOHFWLYH�(QGRFDQQDELQRLG�
Receptor blocker, Rimonabant, was available as 
DQ�DQWL�REHVLW\�GUXJ�LQ����FRXQWULHV��IURP������LW�
was also withdrawn from the market, because of an 
increased risk of psychiatric adverse events, including 
depression, anxiety and suicidal tendencies.17 
)'$�DSSURYHG�2UOLVWDW�DV�DQ�DQWL�REHVLW\�GUXJ�
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 
LW�RQ�VDIHW\�DQG�HI¿FDF\�JURXQGV�18

)'$�DSSURYHG�IHZ�QHZ�DQWL�REHVLW\�DV�DGMXQFWLYH�
WKHUDS\�IRU�FKURQLF�ZHLJKW�PDQDJHPHQW��ORUFDVHULQ�
DSSURYHG� LQ�������DQG�SKHQWHUPLQH�WRSLUDPDWH�
extended-release formulation also approved in 
2012.19

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 

and anorectic effects; also suppressing glucose 
production by liver.���Metformin activates AMP-
activated protein kinase (AMPK), a liver enzyme 
that plays an important role in insulin signaling, 
whole body energy balance and in the metabolism 
of glucose and fats.24 Recent study suggests that the 
effect of metformin on AMPK dependent lipolysis in 
adipocytes may lead to lower plasma levels of fatty 
acids and improve adipose tissue function.25

Voglibose is the recent alpha glycosidase inhibitor. 
7KRXJK�YRJOLERVH�KDV�VLPLODU�HI¿FDF\�WR�DFDUERVH��
it has much weaker effect on alpha-amylase when 
given in a pharmacological dose. Hence, it has better 
tolerability.������It has shown strong anti-obesity 
and anti-diabetic activities and has been found to 
significantly reduce postprandial blood glucose 
concentration and weight in some animals.28,29 It 
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 
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.��

6RPH�VWXGLHV�KDYH�UHYHDOHG�WKDW�WKHUH�LV�VLJQL¿FDQW�
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 
WKH�¿QGLQJV�RI�DERYH�VWXGLHV��ZH�KDYH�XQGHUWDNHQ�
this study to see the effect of voglibose on weight in 
non-diabetic subjects. 

At present, no clinical studies have been reported of 
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
The comparative effect of metformin and voglibose 
alone and in combination on BMI of non-diabetic 
obese subjects.

Secondary Objectives
¾�To study the effect of metformin alone on BMI of 

non-diabetic obese subjects.
¾�To study the effect of voglibose alone on BMI of 

non-diabetic obese subjects.
¾�To study effect of combination of metformin and 

voglibose on BMI of non-diabetic obese subjects.
¾�To compare safety profile of metformin and 

voglibose as per se in terms of patients reported 
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.

Patient Selection
The subjects enrolled for this study were selected 
after screening for HbA1c according to the inclusion 
and exclusion criteria. Written informed consent was 
obtained from each patient.

Inclusion Criteria
¾�Willing to participate in the study
¾�Must be able and willing to give written informed 

consent prior to any study-related procedures 
and to comply with the requirements of the study 
protocol.

¾�$JH�JURXS�RI���±���\HDUV�RI�HLWKHU�JHQGHU�
¾�Obese or overweight determined by a BMI of>25 

NJ�P2.

Exclusion Criteria
¾�Patients with HbA1c <5.7%
¾�Pregnant and lactating women.
¾�Patients with known allergic to drugs and sensitive 

to drugs.

STUDY FLOW CHART
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¾�Patient concurrently taking other medication 
which is known to affect the obesity.

¾�Smoker, alcoholic and tobacco chewer.
¾�Patients with gastrointestinal disorders like 

inflammatory bowel disease, gastric deranged 
liver function test, kidney function test.

¾�Patient with hypothyroidism.

Experimental Phase
Volunteers were assessed at baseline for HbA1c for 
screening of non-diabetic subjects. Healthy non-
diabetic obese subjects were enrolled and assessed 
at baseline and at end of study for BMI.

HbA1C by High Performance Liquid 
&KURPDWRJUDSK\��+3/&��1*63�&HUWL¿HG

Principle
HPLC separates mixture of compounds based on 
polarity. Polarity states that the greater the difference 
LQ�HOHFWURQ�DI¿QLW\�L�H��HOHFWUR�QHJDWLYLW\�EHWZHHQ�
atoms in covalent bond, the more polar the bond. 
Partial negative charges are found on the most electro 
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 
HOHFWURVWDWLF�SRWHQWLDO�FRUUHVSRQGV�WR��SDUWLDO�QHJDWLYH�
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. 
7KH�PRELOH�SKDVH�LV�FRQWLQXRXVO\�SXPSHG�DW�D�¿[HG�
ÀRZ�UDWH�WKURXJK�WKH�V\VWHP�DQG�PL[HG�E\�WKH�SXPS��
The injector is used to introduce a plug of a sample 
into the mobile phase without having to stop the 
PRELOH�SKDVH�ÀRZ�DQG�ZLWKRXW�LQWURGXFLQJ�DLU�LQWR�
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. 

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

WKH�FRPSRXQG�WR�HOXWH�¿UVW�ZLOO�EH�WKH�PRVW�SRODU�
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 
LV�GLJLWDOO\�DPSOL¿HG�DQG�VHQW�WR�D�GDWD�V\VWHP�ZKHUH�
it is recorded as a ‘chromatogram’.

Assessments
1. General physical examination
��� /DERUDWRU\�LQYHVWLJDWLRQV�DW�EDVH�OLQH��+E$�F�

level
���%ORRG�VXJDU�OHYHO��IDVWLQJ�DQG�SRVW�PHDO�DW�EDVH�

line
���%0,�DW�EDVH�OLQH�DQG�DIWHU���PRQWKV
���%0,�ZDV�FDOFXODWHG�E\�WKH�IROORZLQJ�IRUPXOD�

ܫܯܤ = (݃݇)ݏݏܽ݉
 ଶ((݉) ݐ݄݄݃݅݁

Statistical Phase
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 
DV�VLJQL¿FDQW�

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
7KH� SUHVHQW� VWXG\�� GRQH� RQ� ��� QRQ�GLDEHWLF�
REHVH�VXEMHFWV��Q ����YROXQWHHUV�FRPSOHWHG�WKH�
study,‘Comparative effect of metformin and voglibose 
alone and in combination on BMI’. Evaluation was 
GRQH�DIWHU���PRQWKV��$OO�WKH�JURXSV�ZHUH�PDWFKHG�
in baseline characteristics i.e. age, sex and weight. 
7KH�%0,�GHFUHDVHG�VLJQL¿FDQWO\�ZKHQ�FRPSDUHG�WR�
EDVHOLQH�YDOXH�LQ�DOO�WKUHH�JURXSV��)RU�WKH�UHVXOW�DQG�
calculation we applied student t-test, both paired 
and unpaired.

Intragroup Comparison
The results of paired t-test is given in Table 1.
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Graph 3: Comparative effect of metformin 
before and after therapy on BMI values.Table 1 | Paired t-test

Group
BMI

P 
value

Mean value ±SD

Before 
therapy

After 
therapy

Mean 
difference

A 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

�1RWH�3������

��6WDWLVWLFDOO\�VLJQL¿FDQW��3�������


��
6WDWLVWLFDOO\�KLJKO\�VLJQL¿FDQW��

Group A: Metformin, Group B: Voglibose, Group C: 
&RPELQDWLRQ��9RJOLERVH��0HWIRUPLQ�

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.

Intragroup comparison of voglibose and 
PHWIRUPLQ�DW�EDVHOLQH�DQG�DIWHU���PRQWKV�ZDV�IRXQG�
WR�EH�VLJQL¿FDQW�EXW�D�KLJKO\�VLJQL¿FDQW�UHVXOW�ZDV�
found in combination group (voglibose+ metformin) 
(Graph 2).

Graph 2: Mean difference between the treatment 
groups before and after 6 months in three 
groups.

Mean Difference of BMI

*UDSK���VKRZV�WKDW�DIWHU���PRQWKV�RI�WKHUDS\�ZLWK�
PHWIRUPLQ��VLJQL¿FDQW�GLIIHUHQFH�LQ�%0,�YDOXHV�ZDV�
observed.

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

*UDSK���GHSLFWV�WKDW�DIWHU���PRQWKV�RI�WKHUDS\�
ZLWK�YRJOLERVH��VLJQL¿FDQW�GLIIHUHQFH�LQ�%0,�YDOXHV�
was observed.

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

*UDSK���VKRZV�WKDW�DIWHU���PRQWKV�RI�WKHUDS\�ZLWK�
FRPELQDWLRQ��PHWIRUPLQ���YRJOLERVH���VLJQL¿FDQW�
difference in BMI values were observed.
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Inter Group Comparison
)RU�LQWHU�JURXS��LQ�WKUHH�JURXSV�FRPSDULVRQ�ZH�XVHG�
unpaired t-test (Table 2).

one patient (5%). In combination group, adverse 
drug reactions seen were, nausea in one patient 
(5%), bloating of abdomen in two patients (10%), 
diarrhoea in one patient (5%) and abdominal pain 
in one patient (5%). 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**

�1RWH�3!�����
��1RW�6WDWLVWLFDOO\�VLJQL¿FDQW��3������

��
6WDWLVWLFDOO\�VLJQL¿FDQW��

Metformin and Voglibose

Inter group comparison between group metformin 
DQG�YRJOLERVH�VKRZHG������������QR�VWDWLVWLFDO�
difference in BMI when compared by using unpaired 
W�WHVW�DQG�ZDV�IRXQG�WR�EH�VWDWLVWLFDOO\�QRQ�VLJQL¿FDQW�
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 
W�WHVW�DQG�ZDV�IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQW�ZLWK�
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 
W�WHVW�DQG�ZDV�IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQW�ZLWK�
a p value <0.05. 

ADVERSE EFFECTS
Most common adverse drug reaction reported in 
all the three groups were related to gastrointestinal 
GLVWXUEDQFHV��7DEOH�����,Q�WZR�SDWLHQWV�������LQ�
metformin group had shown adverse drug reactions, 
in voglibose group four patients (20%) and in 
FRPELQDWLRQ�JURXS�¿YH�SDWLHQWV�������

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 

Table 3: | Comparison of ADRs in treatment with 
metformin, voglibose and combination 
groups

ADRs Group A Group B Group C

Nausea — 5% 5%

Abdominal bloating 10% — 10%

Flatulence — 10% —

Diarrhoea — 5% 5%

Abdominal Pain — — 5%

Total 10% 20% 25%

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 
DUH�PDQ\�)'$�DSSURYHG�GUXJV�IRU�REHVLW\��$V�WKH\�
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 non-
diabetic 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 non-
diabetic obesity. Therefore, the present study was 
planned.
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The objective of our study was to observe the 
effect of metformin and voglibose on BMI, as it 
provides a simple and convenient anthropometric 
LQGH[�IRU�FODVVL¿FDWLRQ�RI�REHVLW\��6L[W\QRQ�GLDEHWLF�
obese subjects were selected based on inclusion and 
exclusion criteria, and divided into three groups of 
���VXEMHFWV�HDFK��7KH�¿UVW�JURXS�UHFHLYHG�PHWIRUPLQ�
���PJ�%'��VHFRQG�JURXS�UHFHLYHG�YRJOLERVH�����
mg and the third group received a combination of 
PHWIRUPLQ����PJ�DQG�YRJOLERVH����PJ��)RU�WKH�
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 
comparison.

When we applied paired t-test for metfomin 
JURXS�LW�VKRZHG�VLJQL¿FDQW�UHGXFWLRQ�LQ�%0,�DIWHU���
months of treatment as compared to baseline values. 
These findings are similar to a study conducted 
by Seifarth et al. on non-diabetic obese (n= 154) 
SDWLHQWV�ZLWK�D�ERG\�PDVV�LQGH[�����NJ�P2 showed 
mean weight loss in the metformin treated group of 
��������NJ������������RYHU���PRQWKV��� 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.

6LPLODUO\��WKHUH�ZDV�VLJQL¿FDQW�UHGXFWLRQ�LQ�%0,�
YDOXHV�IURP�EDVHOLQH�LQ�YRJOLERVH�JURXS������PJ�
%'��LQ�RXU�JURXS�DIWHU���PRQWKV�RI�WUHDWPHQW������
�������3���������6WXG\�E\�;LDROLQJ�&DL�HW�DO��VKRZHG�
ZHLJKW�UHGXFWLRQ�IURP�EDVHOLQH�ZDV�VLJQL¿FDQWO\�
PRUH�ZLWK�YRJOLERVH�WUHDWPHQW��Q ������FRPSDUHG�
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 

mechanism is increase in the secretion of glucagon-
like peptide (GLP)-1, causing early satiety. Also it 
delays the digestion and absorption of carbohydrates, 
thereby inhibiting postprandial hyperglycemia.��

In a study by Iwamoto Y et al. in a Japanese patient 
with T2DM, the most common drug-related ADRs 
with voglibose group were gastrointestinal disorders 
ZLWK�DQ�LQFLGHQFH�RI����������In our study ADRs 
with voglibose group were,nausea in one patient, 
ÀDWXOHQFH�LQ�WZR�SDWLHQWV�DQG�GLDUUKRHD�LQ�RQH�SDWLHQW�
,Q�RXU�VWXG\�ZH�IRXQG�VLJQL¿FDQW�ZHLJKW�UHGXFWLRQ�
with combination group which is more as compared 
to other groups;this is because of additive effect of 
combination of metformin with voglibose. In this 
group, ADRs were seen i.e. nausea in one patient, 
bloating of abdomen in two patients, diarrhoea in 
one patient and abdominal pain in one patient. 

Inter group comparison shows the following 
¿QGLQJV�

Inter group comparison between metformin alone 
and voglibose alone groups showed no statistical 
VLJQL¿FDQW�GLIIHUHQFH�LQ�%0,�YDOXH�ZKHQ�FRPSDUHG�
E\�XVLQJ�XQSDLUHG�W�WHVW������������ZLWK�D�S�YDOXH�
>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
�$IWHU���PRQWKV�RI�WUHDWPHQW�ZLWK�PHWIRUPLQ����PJ�
%'�DORQH��YRJOLERVH����PJ�%'�DORQH��DQG�PHWIRUPLQ�
���PJ�ZLWK�YRJOLERVH����PJ�%'�LQ�FRPELQDWLRQ��DOO�
WKUHH�JURXSV�VKRZHG�VWDWLFDOO\�VLJQL¿FDQW�UHGXFWLRQ�
in BMI values from baseline. When we compared 
results of metformin group with voglibose group 
WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH��%XW�
when we compared results of metformin alone with 
metformin and voglibose combination and voglibose 
alone with metformin and voglibose combination, 
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WKH�FRPELQDWLRQ�JURXS�VKRZHG�VWDWLFDOO\�VLJQL¿FDQW�
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 
SDWLHQW��ÀDWXOHQFH�LQ�WZR�SDWLHQWV�DQG�GLDUUKRHD�LQ�
one patient. While in the combination group, ADRs 
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 
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 
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.

References
��� :RUOG�+HDOWK�2UJDQLVDWLRQ�2EHVLW\��3UHYHQWLQJ�	�0DQDJLQJ�

*OREDO�(SLGHPLF��*HQHYD��:+2������
2. Park K. Park’s Textbook of Preventive and Social Medicine,18th 

HGQ��03��,QGLD��%DQDUVLGDV�%KDQRW�3XEOLVKHUV�������
��� +DVODP�'��-DPHV�:37��2EHVLW\��/DQFHW����������������±����
��� :RUOG�+HDOWK�2UJDQLVDWLRQ�)DFWVKHHW���http://www.who.int/

mediacentre/factsheets/fs311/en/index.htm)
��� +HQHJDU�-5��%LJOHU�6$��+HQHJDU�/.�HW�DO��)XQFWLRQDO�DQG�

structural changes in the kidney in the early stages of obesity. 
-�$P�6RF�1HSKURO���������������±��

��� .LQJ�+��$XEHUW�5(�+HUPDQ�:+��*OREDO�EXUGHQ�RI�GLDEHWHV��
����±������SUHYDOHQFH�QXPHULFDO�HVWLPDWHV�DQG�SURMHFWLRQV��
'LDEHWHV�&DUH��������������±���

7. National Family Health Survey, 2005–06.
��� )UX�KEHFN�*��'LH]�&DEDOOHUR�$��*R�PH]�$PEURVL�-��&LHQIXHJRV�

JA, Salvador J. Preventing obesity. Doctors underestimate 
REHVLW\��%0-���������������±��

��� )UX�KEHFN�*��6FUHHQLQJ�DQG�LQWHUYHQWLRQV�IRU�REHVLW\�LQ�DGXOWV��
$QQ�,QWHUQ�0HG���������������±��

���� :RUOG�+HDOWK�2UJDQL]DWLRQ��3K\VLFDO�VWDWXV�� WKH�XVH�DQG�
interpretation of anthropometry. Report of a WHO Expert 
&RPPLWWHH��:RUOG�+HDOWK�2UJDQ�7HFK�5HS�6HU������������
�±����

���� 86�3UHYHQWLYH�6HUYLFHV�7DVN�)RUFH��6FUHHQLQJ�IRU�REHVLW\�LQ�
DGXOWV��UHFRPPHQGDWLRQV�DQG�UDWLRQDOH��$QQ�,QWHUQ�0HG�������
��������±��

���� ,QWHUQDWLRQDO�2EHVLW\�7DVN�)RUFH��������
���� 3RLULHU�3��*LOHV�7'��%UD\�*$��+RQJ�<��6WHUQ�-6��3L�6XQ\HU�);�

HW�DO��2EHVLW\�DQG�FDUGLRYDVFXODU�GLVHDVH��SDWKRSK\VLRORJ\��
HYDOXDWLRQ��DQG�HIIHFW�RI�ZHLJKW�ORVV��DQ�XSGDWH�RI�WKH������
$PHULFDQ�+HDUW�$VVRFLDWLRQ�6FLHQWL¿F�6WDWHPHQW�RQ�2EHVLW\�
and Heart Disease from the Obesity Committee of the Council 
on Nutrition, Physical Activity, and Metabolism. Circulation 
��������������±����

14. Rakesh Kumar Sahay; KD Modi Manual of Clinical 
Endocrinology, 1 stedn, 2012.

���� .DKQ�%%��)OLHU�-6��2EHVLW\�DQG�LQVXOLQ�UHVLVWDQFH��-�&OLQ�,QYHVW�
�������������±��

���� -DPHV�:3��&DWHUVRQ�,'��&RXWLQKR�:��)LQHU�1��9DQ�*DDO�/)��
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. 
1�(QJO�-�0HG��������������±���

17. Christensen R, Kristensen PK, Bartels EM, Bliddal H, Astrup 
$��(I¿FDF\�DQG�VDIHW\�RI�WKH�ZHLJKW�ORVV�GUXJ�ULPRQDEDQW��D�
PHWD�DQDO\VLV�RI�UDQGRPLVHG�WULDOV��/DQFHW���������������±���

���� 6FKPLG��5DQGROSK�(����)HEUXDU\��������³)'$�2.V�)LUVW�
1RQSUHVFULSWLRQ�'LHW�3LOO´�86$�7RGD\��5HWULHYHG�������������

19. Kim GW, Lin JE, Blomain ES, Waldman SA. New advances in 
models and strategies for developing anti-obesity drugs. Expert 
2SLQ�'UXJ�'LVFRY�������������±���

���� &OLQLFDO�*XLGHOLQHV�7DVN�)RUFH�� ,QWHUQDWLRQDO�'LDEHWHV�
)HGHUDWLRQ���������³*OXFRVH�FRQWURO��RUDO�WKHUDS\´��,Q��*OREDO�
*XLGHOLQH�IRU�7\SH���'LDEHWHV��%UXVVHOV��,QWHUQDWLRQDO�'LDEHWHV�
)HGHUDWLRQ����±���5HWULHYHG�RQ�1RYHPEHU���������

21. National Collaborating Centre for Chronic Conditions. Type 2 
GLDEHWHV��QDWLRQDO�FOLQLFDO�JXLGHOLQH�IRU�PDQDJHPHQW�LQ�SULPDU\�
DQG�VHFRQGDU\�FDUH��/RQGRQ��5R\DO�&ROOHJH�RI�3K\VLFLDQV��������
,6%1�������������������S�����

22. American Diabetes Association. Standards of medical care in 
'LDEHWHV²������'LDEHWHV�&DUH���������6XSSO���6��±���

���� 'HVLOHWV�$5��'KDNDO�.DUNL�6��'XQLFDQ�.&��5ROH�RI�PHWIRUPLQ�
for weight management in patients without type 2 diabetes. Ann 
3KDUPDFRWKHU�������������±���

24. Towler MC, Hardie DG. AMP-activated protein kinase 
in metabolic control and insulin signaling. Circ Res 2007; 
100(3):328–41.

25. Bourron O, Daval M, Hainault I, Hajduch E, Servant JM, Gautier 
-)��)HUUp�3��)RXIHOOH�)��%LJXDQLGHV�DQG�WKLD]ROLGLQHGLRQHV�LQKLELW�
stimulated lipolysis in human adipocytes through activation 
RI�$03�DFWLYDWHG�SURWHLQ�NLQDVH��'LDEHWRORJLD��������������
���±����

���� 6FRWW�/M��6SHQFHU�&0��0LJOLWRO��DUH�YLHZ�RI�LWV�WKHUDSHXWLF�
SRWHQWLDO�LQ�W\SH���GLDEHWHV�PHOOLWXV��'UXJV������������±���

27. Matsuo T, Odaka H, Ikeda H. Effect of an intestinal 
disaccharidase inhibitor (AO-128) on obesity and diabetes. 
$P�-�&OLQ�1XWU������������6XSSO�����6±�6�

28. Chen X, Zheng Y, Shen Y. Voglibose (basen AO-128) one of the 
most important alpha-glucosidase inhibitors. Curr Med Chem 
�����������±���

���� 0DVWVX]DZD�<��.REDWDNH�7��)XMLRND�6�7RNXQJD�.�7DVXL�6��
Abstract of 5th International Congress on Obesity, Jerusalem, 
,VUDHO����������

���� 0RULWRK�<��7DNHXFKL�.��+D]DPD�0��&KURQLF�DGPLQLVWUDWLRQ�



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

- &' � _ � 92/ � � � _ � 12 � � � � _ � - 8 /<� 6 ( 37 � � � � � � _ � � �

of voglibose, an alpha-glucosidase inhibitor, increases active 
glucagon-like peptide-1 levels by increasing its secretion and 
GHFUHDVLQJ�GLSHSWLG\O�SHSWLGDVH���DFWLYLW\�LQ�RE�RE�PLFH��-�
3KDUDPDFRO�([S�7KHU�������������±���

���� &DL�;��+DQ�;��/XR�<��-L�/��&RPSDULVRQV�RI�WKH�HI¿FDF\�RI�DOSKD�
glucosidase inhibitors on type 2 diabetes patients between Asian 
and Caucasian. Endocrinology & Metabolism Department, 
Peking University People’s Hospital, Beijing, China.

���� 'R�+-��Voglibose administration regulates body weight and 
energy intake in high fat-induced obese mice. Biochemical and 
%LRSK\VLFDO�5HVHDUFK�&RPPXQLFDWLRQ������-DQ�������������
����±��

���� 6HLIDUWK�&��6FKHKOHU�%��6FKQHLGH�+-��(IIHFWLYHQHVV�RI�PHWIRUPLQ�

on weight loss in non-diabetic individuals with obesity. Exp 
&OLQ�(QGRFULQRO�'LDEHWHV������������������±���

���� /RDQQLGHV�'HPRV�//��3LFFHQQD�/��0F1HLO�--��3KDUPDFRWKHUDSLHV�
IRU�REHVLW\��SDVW��FXUUHQW��DQG�IXWXUH�WKHUDSLHV��-REHV�������������
�������

���� .LP�*:��/LQ�-(��%ORPDLQ�(6��:DOGPDQ�6$��$QWL�REHVLW\�
SKDUPDFRWKHUDS\��QHZ�GUXJV�DQG�HPHUJLQJ� WDUJHWV��&OLQ�
3KDUPDFRO�7KHU����������������±���

���� ,ZDPRWR�<��.DVKLZDJL�$��<DPDGD�1��7HUDR�6��0LPRUL�1��
7DFKLEDQD�+��HW�DO��(I¿FDF\�DQG�VDIHW\�RI�YLOGDJOLSWLQ�DQG�
YRJOLERVH�LQ�-DSDQHVH�SDWLHQWV�ZLWK�W\SH���GLDEHWHV��D����ZHHN��
randomized, double-blind, active-controlled study. Diabetes 
2EHV�0HWDE�����������������±��


