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ABSTRACT

Introduction: Diabetes mellitus type 2 is a global health problem expanding at an alarming rate and putting
individuals at high risk of microvascular and macrovascular complications. Life style modification and drugs
intervention can help achieve normal glucose levels.

Aim &Objective: To compare the hypoglycemic activity of glimepiride and pioglitazone in a type 2 diabetes
mellitus induced male mice model.

Place & Duration of study: This study was carried out in the animal house of National Institute of Health (NIH),
Islamabad from 7th November 2013 till 21st January 2014.

Materials & Methods: Forty albino Balb/C male mice were divided randomly into groups I-IV (n=10). Group |
served as normal control group. In rest of mice from group II-1V, type 2 diabetes mellitus was induced by
administration of high fat diet (HFD) for two weeks followed by low dose (40 mg/kg) intra-peritoneal streptozotocin
(STZ) injections for four consecutive days. Group |l served as the disease control group. Group Il received
Glimepiride in a dose of 2mg/kg body wt. while group IV was administered Pioglitazone in a dose of 30mg/kg
body wt. Both the drugs were given orally once a day. Samples were taken at the end of ten weeks.

Results: The blood samples estimated for fasting blood glucose (FBG) & glycosylated hemoglobin (HbAlc %)
levels showed that both glimepiride and pioglitazone equally lowered the FBG and HbA1c% levels. However,
pioglitazone lowered the FBG and HbA1c levels slightly more than Glimepride.

Conclusion: Glimepiride and pioglitazone lowered the FBG and HbAlc levels in type 2 diabetes induced male

mice with the later having slightly more reduction than Glimepride.
Key words: Glimepiride, Pioglitazone, Streptozotocin, type 2 Diabetes Mellitus.

INTRODUCTION

Diabetes mellitus is an  endocrine  metabolic
disorder'characterized by chronic hyperglycemia with
disturbance of carbohydrate, fat and protein metabolism
resulting from defect in either insulin secretion, action or
both.? It is the fourth leading cause of disability
globally.®Pharmaceutical companies have been working to
discover the newer and better drugs to control it for quite
long. But the use of conventional and older drugs like
Sulphonylureas and Thiazolidinediones continues in our
part of the world. Glimepiride is not only used as a
monotherapeutic agent in type 2 diabetics*but also in
combination with other anti-diabetic drug groups like
Metformin. Glimepiride is also safe to use in patients with
cardiovascular disease because of lack of its detrimental
effects on ischemic preconditioning.# On the other hand,
pioglitazone not only improves glucose levels but also
reduces inflammatory markers like high-sensitivity C
reactive protein, interleukin 6 (IL 6) and tumor necrosis
factor alpha (TNF a).58It has also been shown to reduce
blood pressure’. Markers of atherosclerotic cardiovascular
disease are reduced with Pioglitazone when compared to
sulphonylureas.”

MATERIALS AND METHODS
A randomized controlled study was carried out in the
animal house of National Institute of Health (NIH),

Islamabad from 7th November 2013 till 21st January 2014.
40 albino Balb/C mice weighing 28-38g and aged 6-8
weeks were used in the study. All mice were acclimated for
a week before being released. This was followed by a
random division of the mice into four groups (groups I-1V),
with each group having ten mice (n = 10). This was the
normal control group (n=10). Groups lI-IV were given a
high fat diet for two weeks, followed by a low dose
intraperitoneal injection of streptozotocin (STZ) once a day
for four days. 9,10 Mice were injected with freshly prepared
STZ injections. For the diagnosis of diabetes, a persistent
FBG level >250mg/dl was selected as the cutoff point.1!
Group Il was the diabetes control group, and no drugs were
given to this group of people. It was administered to Group
Il at a dose of 2 mg/kg body weight.’? Participants in
Group IV received Pioglitazone at a dose of 30mg/kg body
weight

On a daily basis for five weeks, the drugs were taken
orally once a day. A 12-hour light-dark cycle was used to
keep the mice at a constant temperature of 20+20C,
relative humidity of 50-70%, and a 50-70% relative
humidity. They had unlimited access to drinking water. In
accordance with the NIH guidelines, all mice were treated.

There were two blood samples taken: one in week 5
to confirm diabetes mellitus and one in week 10 for the final
sampling. In addition, the 6-hour fasting blood samples
were preferred because of the wide variations in blood
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glucose levels and food intake during a typical day.'#16
Glycated hemoglobin (HbA1C) of mice was determined
using the cation exchange resin method17. Fasting blood
glucose (FBG) levels were measured using the glucose
oxidase/GOD POD method. 1819

Using SPSS 20's one way ANOVA test, descriptive
statistics were computed. The significance level was set at
0.05 (p0.05).

RESULTS

The final blood sampling at the end of week 10 i.e.
termination of study, showed the following results:

Significant difference was observed between group I
& 11l at the end of week 10 regarding the mean FBG levels
determined by (457.3+19.6vs.96.7+2.1) p<0.05 and mean
HbA1c% (9.8+0.5vs.5.2+0.1) p<0.05 as shown in figure | &
Il. Thus it indicated that Glimepiride significantly decreased
the mean FBG and HbAlc levels in diabetic mice as
compared to disease control group.

Significant difference was observed between group Il
& IV at the end of week 10 in their mean FBG levels by Kit
method (457.3+19.6vs.96.1+2.4)p<0.05 and the mean
HbAlc% of group IV was statistically reduced
(9.8+0.5vs.5.1+0.1)p<0.05 as shown in figure | & II. Thus it
indicated that Pioglitazone also significantly decreased the
mean FBG and HbAlc levels in diabetic mice as compared
to disease control group.

500 1
450

400
350
300
250
200 O FBG

150
100

50: I
0

Group | Group Group Group
] mn v

Figure I: Effect of Glimepiride & Pioglitazone on FBGlevels of
group I-1V (N=40)

Table 1: Mean FBG levels of group Il & III at the end of week 10

Mean FBG (mg/dl)+ SEM S.E (diff. in P value
Glucometer / Kit method mean)

Group-Il 421.9+4.5/457.3+19.6 9.745/ 0.000*

Group Il 90.7+4.5/96.7+2.1 9.275 )
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Figure II: Effect of Glimepiride & Pioglitazone on HbA1C levels of
group I-1V (N=40)

Table No 2: Mean HbA1c levels of group Il and IV at the end of
week 10

Mean HbA1c% + o
SEM S.E (diff. in mean) | P value
Group Il 9.8+0.5 0
Group Il | 5.2+0.1 0.2678 0.000
DISCUSSION

A comparison was made between the glucose-lowering
activity of glimepiride and pioglitazone in this study. The
findings revealed that both medications have statistically
significant glucose lowering effects (p0.05). Pioglitazone,
on the other hand, had a marginally greater effect on
lowering FBG and HbALC levels than glimepiride. The
difference in FBG and HbAlc levels between groups Il and
IV was found to be statistically insignificant (p>0.05)
between the two groups. These findings are consistent with
those of the studies conducted by Tomoe and Masashi?°
and T. Yamanouchi and T. Sakai.?’ The current
pharmacotherapeutic approach for treating hyperglycemia
in type 2 diabetics is characterized by the presence of
insulin secretory dysfunction as well as insulin resistance.
Glimepiride and pioglitazone both lower glucose levels, but
they do so through different mechanisms of action. In
addition to being an insulin secretagogue, glimepiride also
has the ability to accelerate both the first and second
phases of insulin secretion. Pioglitazone, on the other
hand, is an insulin sensitizer that also promotes hepatic
glucose uptake in addition to its other effects.

It has been demonstrated that these two strategies
work in synergy to treat type 2 diabetics — glimepiride
achieves rapid reductions in glycated hemoglobin (HbAlc),
whereas pioglitazone maintains glycaemic control over the
long term.?*

Furthermore, both drugs have beneficial effects on
atherogenic diabetic dyslipidemia, which is a risk factor for
cardiovascular disease. When comparing pioglitazone and
rosiglitazone in combination with glimepiride, this
advantage is also apparent. 2

As a result, combining both of these medications may
increase the benefits to a diabetic patient.

Glimepiride and pioglitazone should be introduced by
pharmaceutical companies in Pakistan in an appropriate
therapeutic dose for type 2 diabetes patients with or without
co-morbidities, according to the World Health Organization.
Furthermore, their dosage should be calibrated in such a
way that the beneficial effects of both drugs are maximized
while the negative effects of both drugs are minimized.

CONCLUSION

It is concluded from this study that glimepiride and
pioglitazone are equally effective in reducing the fasting
blood glucose and HbAlc levels. However, pioglitazone
proved slightly better in reducing both the parameters.
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