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The present study was planned to study the influence of Rimonabant pretreatment (1 week)
on the anti-diabetic activity of oral anti-diabetic agents in albino & Streptozotocin induced
diabetic rats. Rimonabant (0.36mg/kg) & Sulfonylureas like Glibenclamide (180ug/kg) and
Glipizide (270ug/kg) were administered and the time to onset of hypoglycemia, duration of
the hypoglycemia & peak hypoglycemia were determined. Then Rimonabant (0.36mg/kg)
was administered for 1week and on the next day 1 hour after Rimonabant treatment, the
hypoglycemic effect of Sulfonylureas were evaluated. The results showed that co-
administration of Rimonabant with Glipizide and Glibenclamide had positive influence on
the peak hypoglycemic effect and a significant enhancement in the duration of
hypoglycemic action in both normal and diabetic rats. This increased hypoglycemic activity
of Glipizide and Glibenclamide after Rimonabant treatment may be due to improved insulin
sensitivity and other insulin-resistant state in diabetes.

Diabetes Mellitus (DM).

Introduction

Obesity and diabetes mellitus (DM) are major causes of
morbidity and mortality in the US and other countries® 2.
Evidences indicates that obesity and weight gain are associated
with an increased risk of diabetes® # and that intentional weight
loss reduces the risk that overweight people will develop
diabetes®. Each year, an estimated 300000 US adults die of
causes related to obesity®, and diabetes is the sixth leading cause
of death. Correspondingly, both obesity and diabetes generate
immense health care costs”"®.

DM leads to severely debilitating or fatal complications,
such as heart disease, blindness, kidney disease and amputations.
In type | DM, the pancreas stops producing insulin due to
autoimmune response or possibly viral attack on pancreas. It
develops as a result of the synergistic effects of genetic,
environmental, and immunologic factors that ultimately destroy
the pancreatic B cells. Type II DM or non insulin-dependent DM
or adult-onset diabetes is characterized by three
pathophysiological abnormalities: impaired insulin secretion;
peripheral insulin resistance, and excessive hepatic glucose
production.

Obesity is characterized by excess body fat to such an
extent that health may be negatively affected. It is commonly
defined as a body mass index of 30 kg/m® or higher. This
distinguishes it from being overweight as defined by a BMI of
between 25-29.9'°. Many studies show an association between
excessive body weight and various diseases, particularly
cardiovascular diseases, DM Type I, sleep, apnea, certain types
of cancer and osteoarthritis. As a result, obesity has been found
to reduce life expectancy. With rates of adult and childhood
obesity increasing, authorities view it as a serious public health
problem. Attempts to address it include population-wide
measures to improve dietary choices and increase physical
exercise'’. Obesity, particularly visceral or central (hip-waist
ratio), is very common in type Il DM and occurs at middle age?.
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As general observations about 90-95 % of people suffering with
DM are Type II; about 80 percent are overweight'?. Adipocytes
secrete a number of biologic products (leptin, TNF-a, free fatty
acids, resistin, and adiponectin) that modulate insulin secretion,
insulin action and body weight and may contribute to the insulin
resistance. Ultimately [ cell failure may ensure™,

In clinical situation, obesity and type-l1l DM may occur in a
single patient necessating the treatment for the both
simultaneously*®. To keep tight glycemic control, oral
antidiabetic agents like sulfonylureas are required*® ®. On the
other hand to reduce the obesity associated with elevated blood
lipid levels; suitable anti- obesity drug has to be used. However,
when two or more drugs are used concurrently in a single patient
there is every possibility of occurrence of drug-drug interaction
between some of the administrated drugs, which may range from
mild to very severe.

Materials and Methods

Experimental animals- Albino rats of either sex weighing

between 150-250 gm were selected for the study. The
experimental protocol was approved by Institutional Animal
Ethics Committee (IAEC No0.576/2002/bc/IAEC/CPCSEA) and
animal were maintained under standard condition in animal
house approved by Committee for Purpose of Control and
Supervision on Experiments on Animals (CPCSEA).
Drugs- Rimonabant (Torrent Pharmaceuticals Ltd., Ahmedabad,
India); Glipizide and Glibenclamide (Dishman Pharma Ltd.,
Ahmedabad, India); Streptozotocin (Sd- Fine-chemicals pvt.
Ltd., Mumbai, India) Glucose Estimation Kit (Auto Span Liquid
Gold, Span Diagnostics Ltd., Surat, India) and Autoanalyzer
(Erba Mannheim chem-5 plus V2) were used in the present
study. All the drugs used in this study were administered by
suspending separately in 2% w/v gum acacia suspension in
distilled water.
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Induction of diabetes- The 2 groups of 6 albino rats were
administered with 65mg/kg of streptozotocin dissolved in citrate
buffer (0.1 M, pH 4.5) i.p. After 24 hours, blood samples were
collected for determination of fasting glucose concentration. The
rats with blood glucose level above 350 mg/dL were considered
to be diabetic and were used in the experiment.

Sample Collection- The blood samples were collected by tail
vein method '8 at a time intervals (0, 0.5, 1, 2, 4, 8, 12, 18 and
24 hours)  and centrifuged for 10 minutes at 5000 rpm,
decanting supernatant fluid into the clean, dry test tube. Blood
glucose level was estimated with the help of GOD/POD method
using Erba Mannheim chem -5 plus V, autoanalyser°.
Bvaluation of hypoglycemic action

(i) Influence of Rimonabant on blood glucose lewls in
normal albino rats- Suspension of Rimonabant (0.36mg/kg) in
2%wi/v of gum acacia was administered orally at the morning to
all the rats (n=6) for one week. On the 7" day, 6 hours after
administration of Rimonabant, the rats were fasted for 18 hours.
On the 8" day, the blood samples were collected after the
administration of Rimonabant at different time intervals up to 24
hours.

(i) Effect of Rimonabant pre-treatment on the hypoglycemic
activity of Glipizide and Glibenclamide in normal albino
rats- In the first part, the healthy rats of either sex (n=6) were
divided into 2 groups. One received suspension of Glipizide
(270pg/kg) in 2%w/v of gum acacia and other received
Glibenclamide suspension (180ug/kg) through oral route and
blood samples were collected at different time intervals (0, 0.5,
1,2, 4,8, 12, 18 and 24 hours).

In the next part of this experiment, all the healthy rats were

treated with Rimonabant (0.36mg/kg) orally for one week. On
the 7" day, 6 hours after administration of Rimonabant, the rats
were fasted for 18 hours. On the 8" day blood samples were
collected for determining fasting blood glucose levels and
Rimonabant (0.36mg/kg) was administered orally to all the
animals. After 60 minutes, Glipizide (270ug/kg) or
Glibenclamide (180ug/kg) was administered to animals. Blood
samples were collected thereafter at different time intervals (O,
05, 1, 2, 4,8, 12, 18 and 24 hours).
(i) Effect of Rimonabant pre-treatment on the antidiabetic
activity of Glipizide and Glibenclamide in diabetic rats- In
the first part, the diabetic rats in a group (n=6) of 2 received
suspension of Glipizide (270ug/kg) &  Glibenclamide
(180pg/kg) through oral route and blood samples were collected
by tail vein.

In the next part, all the diabetic rats were treated with
Rimonabant (0.36mg/kg, p.o. once a day) for one week. On the
7™ day, 6 hours after administration of Rimonabant, the rats
were fasted for 18hours. On the 8" day, Rimonabant
(0.36mg/kg) was administered orally to all the animals. After 60
minutes, Glipizide (270ug/kg) & Glibenclamide (180ug/kg)
were administered to animals.

Blood samples were collected thereafter at 0.0, 0.5, 1.0, 2.0,
4.0, 80, 12.0, 18.0 and 24.0 hours and analyzed for glucose
levels by using GOD/POD method which was expressed as
mg/100ml of blood. Then the hypoglycemic activity of
Glibenclamide and Glipizide at time‘t” was calculated and the %
of blood glucose reduction at various time intervals were
calculated before and after Rimonabant treatment.

A-B
% Blood glucose reduction at time‘t’= --------------- X 100
A
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Where,
A = Initial blood glucose level before drug administration.
B =Blood glucose levels at time‘t” after the drug administration.
Results
Effect of Rimonabant per se treatment on blood glucose levels
in healthy albino rats- Treatment of Rimonabant (0.36mg/kg)
had positive influence on the blood glucose levels (32.37
*+1.40% reduction) in normal albino rats. The onset of action
was observed between 1 to 2 hours and duration of action was
12 hours. This indicates that Rimonabant has a hypoglycemic
effect in healthy rats. The results are compiled in Table 1 and
graphically depicted in Fig. 1.

Fig.1- Effect of Rimonabant (0.36 mg/Kg) per se treatment

on blood glucose lewels in normal albino rats
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Influence of Rimonabant pre-treatment on Glipizide and
Glibenclamide induced hypoglycemia in healthy albino rats-
Rimonabant pre-treatment (0.36 mg/kg p.o.) once a day for 7
consecutive days with Glipizide and Glibenclamide had not
significantly altered the onset of hypoglycemia (1 hour before
treatment and 1 hour after treatment). Glipizide significantly
affected peak hypoglycemia (39.32 + 1.08% before treatment
and 46.46 + 0.93% after treatment), however duration of
hypoglycemia was observed 12 hrs before treatment and 18 hrs
after treatment.

Glibenclamide enhanced the peak effect (41.44 +0.54%
reductions before treatment to 51.81 +£0.74 % reductions after
treatment) and duration of hypoglycemia was also enhanced
from 12 hrs to 24 hrs. The results of these findings are recorded
in Table 1 and graphically depicted in Fig. 2, 3.

Fig. 2- Influence of Rimonabant (0.36mg/kg) on
hypoglycemia induced by Glipizide in healthy albino rats.
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Fig. 3- Influence of Rimonabant (0.36mg/kg) on
hypoglycemia induced by Glibenclamide in normal albino

rats
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Influence of Rimonabant pre-treatment on the Glipizide and
Glibenclamide induced hypoglycemia on diabetic albino rats

In diabetic rats, pre-treatment of Rimonabant (0.36 mg/kg,
p.0.) once a day for 7 consecutive days, with Glipizide and
Glibenclamide significantly decreased onset of hypoglycemic
action (from 1 hour before treatment to 0.5 hour after treatment).
Glipizide increased peak hypoglycemia (35.19+ 0.44%
reduction before treatment to 44.21+ 0.29% after treatment) and
duration of hypoglycemia was enhanced from 12 to 24 hours.
Also Glibenclamide increased peak hypoglycemia (41.65+
0.38% before treatment and 50.14+ 0.41% after treatment) and
duration of hypoglycemia was increased from 12 to 24 hours.
The results of these findings are compiled in Table 2 and
graphically depicted in Fig. 4, 5.

Fig. 4- Influence of Rimonabant (0.36mg/kg) on
hypoglycemia induced by Glipizide in diabetic rats
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Fig. 5- Influence of Rimonabant (0.36mg/kg) on
hypoglycemia induced by Glibenclamide in diabetic rats

m
=
|

= Ghenclnmde
«  (Glbee lnmde + Rimondbant

(] (%] = i
[=1 [=1 [=1 =
| L L L

% reductionin blood ducose
=
1

=1

4 8 12 18 220 24 28
Time irterval (br)

(=]

Discussion

Obesity and DM are two common chronic conditions which
frequently coexist and can significantly affect individual health
care needs. Rimonabant, the first selective cannabinoid typel
(CB1) receptor antagonist is approved drug for treatment of
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obesity?°. It can help people with diabetes by reducing their risk
of dyslipidemia, stroke, hypertension and other micro-vascular
complications. It is evident that CB1 receptors are expressed in
pancreatic islets and skeletal muscles®’. Since, CB1 receptor
inhibitor, Rimonabant could improve the blood circulation and
glucose uptake in skeletal muscles, increased basal oxygen
consumption and modulate glucose homeostasis, thus favoring
peripheral insulin action. Patients on Rimonabant therapy reduce
both micro vascular and macro vascular complications in
diabetes and appear to improve insulin sensitivity and glucose
metabolism. There is evidence that pharmacological treatment
with Rimonabant affords special benefits, not only in patients
after myocardial infarction and in congestive heart failure but
also in persons with hypertension accompanied with the cardio
metabolic syndrome and type Il DM. Concurrent use of
Rimonabant and anti-diabetic agents usually appears to produce
hypoglycemia, but uneventful. Increased hypoglycemic and anti
diabetic activity of Glipizide and Glibenclamide after
Rimonabant treatment may be due to improved insulin
sensitivity and other insulin-resistant state in diabetes as these
are reported with Rimonabant?®. The results showed that pre-
treatment of Rimonabant in diabetic rats has shortened the onset
of antidiabetic activity and enhanced the duration of action from
12 to 24 hours of Glipizide as well as Glibenclamide. Also it
causes significant increase in peak hypoglycemic effect of
Glipizide and Glibenclamide i.e. from 35.19 % to 44.21 % and
from 41.65% to 50.14% respectively. From the results obtained,
it can be indicated that repeated treatment of Rimonabant exerts
a definite additive or synergistic pharmacodynamic effect on
hypoglycemic/  antidiabetic  action of Glipizide and
Glibenclamide, not only in normal state but also in diabetes
conditions. It was observed fromresult that Rimonabant appears
primarily to give additive or synergistic pharmacodynamic effect
with enhanced insulin sensitivity by utilization of glucose in
skeletal muscles, increase in micro and macro vascular
circulation to pancreas and decreased insulin resistance.
Conclusion

Rimonabant pre-treatment increases the hypoglycemic and
anti-diabetic activity of Glipizide and Glibenclamide. The
additive or synergistic pharmacodynamic drug-interaction
between Rimonabant and antidiabetic drugs like Glipizide and
Glibenclamide must be considered during their long term
treatment in diabetic patients and proper dose adjustment to
avoid severe hypoglycemia.
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and Glibenclamide induced hypoglycemia in healthy

albino rats
Treatment Time(Hrs) 0.5 1 2 4 8 12 18 24
Rimonabant 16.18%0.94 26.66+1.61 30.36%2.14 32374140 2575t1.63 2166096  16.99+0.83  11.13%0.87
Glipizide 13.2343.11 20.50+1.19  25.72+0.70  39.32+108 34.03+1.73  25.18+1.10  19.2040.56  14.73+0.94
Glipizide + Rimonabant  18.73+0.55  26.78+074** 31.67+062* 38.194051 46.46+093* 36.02+066** 27.46+070% 19.11+051**
Glibenclamide 23.6040.80 27.46+0.56 33.61+0.61  41.444054 33.46+055  29.27+0.45  18.83+056  11.17+0.42
Glibenclamide 20524072 29.78+0.73* 34.84+0.46* 42.834053 51.81+074%* 33.14+0.78** 27.77+0.77** 21.55+0.64%*

+ Rimonabant
Paired “t” test; n=6, * Significant at p<0.05; ** highly significant at p<0.01; *** Very highly significant at p<0.001

Table 2- Influence of Rimonabant pre-treatment on the Glipizide and Glibenclamide induced hypoglycemia on diabetic albino rats
Treatment Time(Hrs) 0.5 1 2 4 8 12 18 24
Glipizide 13.40+0.31  28.28+0.58  30.17+0.76  3519+044  26.74+0.54  23.62+0.62  18.19+0.42  9.93+0.63
Glipizide + Rimonabant 221620377  33.72£040%*  38.071049%*  44.211020%* 38.382041%* 32.89+037%%* 27.39:0.52%%  20.16:+039%*
Glibenclamide 19.23+0.79  28.99+0.42  3451+042  4165+0.38  37.15+0.44  28.88+0.28  10.15+0.48  10.67+0.34
Glibenclamide + Rimonatent 55 391 0. 4g%*  31.19+0.67* 39.25:028% 50.14041%% 42.28+056*  33.75£061% 23.04+£047%*  20.87+045%+*

Paired “t”test; n=6, * Significant at p<0.05; ** highly significant at p<0.01; *** Very highly significant
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