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ABSTRACT

Objective: To study the effect of Cimetidine (Hz receptor antagonist) in combination with Glipizide (Sulfonylurea) on the blood sugar level in
rabbits.

Methods: Six albino rabbits were taken for the study. Glipizide was administrated to each rabbit as a single drug therapy on day 1 and it was co-
administrated with Cimetidine to each rabbit as a combinational drug therapy on day 7. Cimetidine was administrated to each rabbit from day 2 to
day 6 as single drug therapy. Blood sugar levels were estimated on day 1 and onday 7 at 0, 1, 2, 4, and 6 h.

Results: The mean blood sugar level readings at 0, 1, 2, 4 and 6 h on day 1 were 90.4, 69.4, 62.9 and 65.7 mg% and on day 7 were 89.4, 74.8, 65.5,
56.4 and 61.2 mg % respectively. When mean blood sugar level on day 1 and day 7 was considered, there was a significant reduction in blood sugar

level at 1, 2, 4 and 6 h and there was no significant fall in blood sugar level at 0 hour after co-administration of Glipizide and Cimetidine.

Conclusion: Cimetidine, when co-administered with Glipizide, significantly increases the hypoglycaemic action of Glipizide.

Keywords: Cimetidine, Glipizide, Hypoglycaemic, Blood sugar

© 2021 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/)
DOI: https://dx.doi.org/10.22159/ijcpr.2021v13i2.41545. Journal homepage: https://innovareacademics.in/journals/index.php/ijcpr

INTRODUCTION

Drug-drug interactions may occur when more than one drug is
administered in a patient to treat a single ailment or multiple ailments.
These concomitantly used drugs may either cause pharmacodynamic
or pharmacokinetic types of interactions. The net result of both types
of interactions is the alteration in the therapeutic effect of either or
both the drugs. There are several diseases that require treatment for a
lifetime, e. g, diabetes and hypertension. Patients with such diseases
will often need to be administered drugs for treatment of other co-
existing diseases, either for a short period or lifelong. There is then a
possibility of occurrence of interactions between drugs, resulting in
either reduced or enhanced effects of any of the drugs. Therefore,
monitoring and readjustment of the dose/s is often necessary to
optimize treatment.

In the present study, two diseases (diabetes and gastric ulcers) that
may co-exist and require chronic treatment were considered and the
occurrence of interaction between the concurrently used drugs was
assessed. Diabetes mellitus is a disease characterized by elevated
blood glucose levels. It requires treatment for prolonged periods,
usually lifelong. Diabetic patients may also have other diseases, e. g.,
peptic ulcers. In such situations, treatment for the different ailments
will have to be given simultaneously. Peptic ulcer is one such
disorder that requires treatment for a prolonged period. There are
several patients who suffer from both diabetes and peptic ulcers [1].
In such patients, H2-receptor blockers or proton pump inhibitors
are administered concomitantly with sulfonylureas or insulin
preparations. There are reports that H2-receptor blockers which
inhibit the metabolism of sulfonylureas and enhance their
bioavailability [1-3].

Cimetidine is well known to interact with a number of drugs
concurrently administered by inhibiting hepatic microsomal
enzymes [4]. Adverse effects due to the interaction of Cimetidine
with Theophylline, Phenytoin, Warfarin [5-7] have been reported.
Co-administration of Cimetidine has been found to influence the
hypoglycaemic activity of glibenclamide as reported in study
conducted in rabbits [8]. Therefore, it is hypothesized that

cimetidine (H2-receptor blockers) may also influence the
metabolism of glipizide (sulfonylurea). Thus, we thought to evaluate
the effect of Cimetidine on hypoglycaemic activity of Glipizide.

MATERIALS AND METHODS

The study was carried out in the experimental room of the central
animal house of Government Medical College, Aurangabad. Six healthy
albino rabbits of either sex, weighing between 1.6 and 2.1 kg were used
in the study. The study was approved by Institutional Animal Ethics
Committee, Government Medical College, Aurangabad. After getting
approval from Institutional Animal Ethics Committee, the study was
conducted under the guidelines of the Committee for the Purpose of
Control and Supervision of Experiments on Animals (CPCSEA).

Rabbits were kept for fasting overnight for 18 h. Water was given at
libitum and rabbits were kept at temp between 30-33 °C. For oral
feeding rabbits, a special rabbit holding box and mouth gag with
feeding tube was used. During 7 d of the study period, each rabbit
was given Glipizide and Cimetidine as single-drug therapy and also
as combination therapy as shown below.

Day 1: Glipizide
Day 2-6: Cimetidine
Day 7: Glipizide+Cimetidine

All the drugs were suspended in 2% gum acacia and then
administered. Doses of all the drugs were calculated from
Fundamentals of experimental pharmacology by Ghosh [9]. About 1
ml of blood was collected from marginal ear vein of the rabbits for
blood glucose estimation on day 1 and on day 7 at 0, 1, 2, 4, and 6 h.
Blood sugar levels were estimated by modified Somogy’s method
and expressed as milligram per 100 ml (mg %).

Statistical analysis

Mean blood sugar levels were expressed as milligram per 100
ml+Standard Deviation (mg %+SD). The Student’s t-test was used to
test the significance of the difference between treated groups for the
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blood sugar level on day 1 and day 7 at 0, 1, 2, 4 and 6 h in each
treated group and taken as significant at p<0.05.

RESULTS

The mean blood sugar level readings at 0, 1, 2, 4 and 6 h on day 1
were 90.4, 69.4, 62.9 and 65.7 mg% and on day 7 were 89.4, 74.8,
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65.5, 564 and 612 mg % after administration of
Glipizide+Cimetidine respectively. When mean blood sugar level on
day 1 and day 7 were considered, there was a significant reduction
in blood sugar level at 1, 2, 4 and 6 h and there was no significant fall
in blood sugar level at 0 hour after co-administration of Glipizide
and Cimetidine.

Table 1: Effect of cimetidine on hypoglycaemic activity of glipizide in rabbits

Drug Mean blood sugar level (mg %+SD) (n = 6)

Oh 1h 2h 4h 6h
Glipizide (Day 1) 90.4+1.41 78.1+1.54 69.4+1.14 62.9+2.35 65.7+2.51
Glipizide+Cimetidine (Day 7) 89.4+1.47 74.8+1.45 65.5+1.65 56.4+0.99 61.2+2.27
P-value >0.05 <0.01 <0.001 <0.0001 <0.01
Values were expressed in mean+SD, Significant at P<0.05
DISCUSSION AUTHORS CONTRIBUTIONS

Cimetidine is a potent inhibitor of liver microsomal activity, which
may also decrease hepatic blood flow. Although a multitude of
interactions with cimetidine has been evaluated, many of these are
incompletely described or understood. Some studies have revealed
the existence of number of drug interactions involving the inhibition
of hepatic microsomal drug metabolism by drugs containing
aromatic nitrogenous basis such as imidazole structure [4].

According to a study conducted by Feely et al, the administration of
H2 antagonists produces a marked reduction in blood sugar level in
diabetic patients receiving glipizide and suggested the possible
cause as the inhibition of glipizide metabolism by H2 antagonist
[10]. As glipizide is completely absorbed and metabolized
extensively in the liver [11] it is possible that a decrease in blood
sugar level may be due the increased glipizide concentrations, which
may be due to effect of cimetidine on hepatic metabolism.

As sulphonylureas are well known to be metabolized by liver
microsomal enzyme system [11], the decrease in blood sugar level in
combination with sulphonylureas is possible due to an effect of H2
receptor antagonist on hepatic metabolism.

Cimetidine an imidazole derivative has high binding affinity for
cytochrome P450 enzymes [12] and thus decreases the hepatic
microsomal drug metabolism which is responsible for prolong
action of the drug co-administered along with cimetidine. The effects
of cimetidine on hepatic metabolism are well recognised and on the
same basis it is well known to interact with number of drugs like
warfarin [7], Phenytoin [6], Theophylline [5] propranolol [13]
lignocaine [14].

In the present study at 0 hour, there was no significant change in
blood sugar level which clearly indicates that cimetidine by itself
exerts no effect on blood sugar level or they do not have
hypoglycaemic activity.

CONCLUSION

Cimetidine, when co-administered with Glipizide, significantly
enhances hypoglycaemic action of Glipizide. Therefore, co-
administration of Glipizide with Cimetidine needs to be carefully
monitored in diabetic patients, as glucose control may be affected
due to drug-drug interaction.
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