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INTRODUCTION

Many patients, especially the elderly, are treated continuously with one or more drugs for
chronic diseases such as hypertension, diabetes mellitus, heart failure, osteoarthritis, and so
on. The potential for drug interactions is therefore, substantial and ‘polypharmacy’ is an
important factor to consider when prescribing in this group (1). According to reports, the
incidence of interaction ranges up to 20% in patients receiving more than 10 drugs (2). It is
the fourth to sixth leading cause for death in United States (3, 4). Diabetes mellitus is a
disease characterized by elevated blood glucose levels and requires treatment for lifelong.
Diabetic patients may also be affected with many other diseases like fungal infections, peptic
ulcers, hypertension etc. There are several patients who are suffering with both diabetes and
fungal infection. In such patients anti-fungal agents like fluconazole, itraconazole etc. and
thiazolidinediones like rosiglitazone, pioglitazone are administered concomitantly. There are
reports that fluconazole is known to inhibit Cytochrome P-450 enzyme system (5), hence
there is a possibility of occurrence of pharmacokinetic type of drug interactions with
concomitantly used drugs. Pioglitazone and rosiglitazone are metabolized by Cytochrome P-
450 enzyme system (6, 7). Therefore the present study was conducted in healthy albino
rabbits to assess the influence of fluconazole pretreatment on the hypoglycaemia induced by

thiazolidinediones (rosiglitazone and pioglitazone).

MATERIALS AND METHODS

Animals

The study was conducted on healthy albino rabbits (weighing 1.5-2.0 kg of either sex). The
animals were randomly distributed into 2 different groups, each group consisting of 3
animals. Albino rabbits were procured from Sainath agencies, musheerabad, Hyderabad.
Prior approval by institutional ethics committee was obtained for conduction of experiments
(1230/a/08/CPCSEA). The animals were kept in colony cages at standard husbandry

conditions.

Drugs: Pioglitazone and Rosiglitazone were obtained from Micro Labs Ltd., Bangalore and

fluconazole was obtained from Ipca Labs Ltd.Mumbai.

Preparation of drug for treatment Pioglitazone (10mg/Kg, p.o.), Rosiglitazone (720ug/kg,
p.0) Fluconazole (400mg/kg, p.o for 7 days) suspensions were prepared by using 2%w/v gum

acacia as a suspending agent.
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EXPERIMENTAL PROCEDURE

Healthy albino rabbits were marked conveniently and randomly distributed into two groups
of 3 animals in each group. All the animals were fasted for 12 hours with water ad libitum.
The animals in groups | received suspension of pioglitazone 10 mg/kg and the animals in the
groups Il received suspension of rosiglitazone 720 ug/kg through oral route. Blood samples
were collected at 0.0, 1.0, 2.0, 4.0, 8.0, 12.0, 18.0, 24.0 hours from all the two groups by
marginal ear vein in healthy albino rabbits. Blood glucose levels were estimated by
GOD/POD method (8) and expressed as mg/100 ml of blood. In the next phase of the
experiment, the animals of groups I and II received fluconazole 400 mg/Kg, p.o. for seven
days. On the 7" day, 6 hours after administration of fluconazole, the animals were fasted for
12 hours. On the 8" day, fluconazole was given as usual. One hour after the treatment,
animals of group I received pioglitazone and group II received rosiglitazone. Blood samples
were collected thereafter at above mentioned intervals and glucose levels were estimated. The
% blood glucose reduction at various time intervals were calculated and compiled in Table I.

STATISTICAL ANALYSIS
The data were analysed by using Student t-test (Student Newman Kleus test). P values lower

than 0.05 were considered as statistically significant.

RESULTS AND DISCUSSION

For the assessment of the potentiation of hypoglycaemia, the following parameters were
considered such as onset of action, (time taken to reduce minimum of 15% reduction in blood
glucose levels), peak effect and duration of hypoglycaemia (duration in which minimum of
15% reduction in blood glucose levels are maintained). It is evident from the table I that,
fluconazole pretreatment ie. 400 mg/kg has not significantly altered the onset of
hypoglycaemia but significantly enhanced peak hypoglycaemia from 30.32 + 1.03 % to 38.20
+ 0.52 % after treatment at the 8" hours and duration of hypoglycaemia was raised from 16
hrs to more than 22 hrs after treatment induced by pioglitazone. Whereas preatreatment of
fluconazole (400mg/kg) has not significantly altered the onset of hypoglycaemia but
enhanced peak hypoglycaemia from 38.89 + 1.29 % to 43.72 + 1.21% after treatment
induced by rosiglitazone. Duration of hypoglycaemia was not enhanced. Diabetes mellitus is
a chronic metabolic disorder which requires treatment for lifelong. Fungal infections are
more prone to develop in diabetic individuals. If a patient is suffering with diabetes mellitus
and fungal infection, we may have to use antidiabetic drugs such as thiazolidinediones and
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antifungals like fluconazole respectively. In such situations, there is a possibility of drug
interactions. Since fluconazole perse did not influenced the blood glucose levels and is used
to asses the interaction with thiazolidinediones. There are reports that thiazolidinediones are
metabolized by CYP3A4, CYP2C8 and CYP2C9 (9, 10).
fluconazole is a inhibitor of CYP3A4, CYP2C9, CYP2C19 (11, 12). In our study
pretreatment with fluconazole did not altered the onset of action of thiazolidinediones,

Reports also indicate that

however peak effect and duration of hypoglycaemia induced by thiazolidinediones are
significantly enhanced. These findings suggest that fluconazole has not influenced the
absorption phase of thiazolidinediones. Fluconazole pretreatment has increased the peak
effect and duration of action of thiazolidinediones, this suggest that fluconazole has retarded
their metabolism by inhibiting the enzymes responsible for their metabolism. Further studies
are undertaken to establish the influence of fluconazole pretreatment on the pharmacokinetic
parameters of thiazolidinediones. In the present study, results indicate that during the
concomitant administration of thiazolidinediones and fluconazole, the dose and frequency of
administration of thiazolidinediones are to be readjusted. In addition, monitoring of regular
blood glucose levels during that period is essential to avoid the complications of
hypoglycaemia. Our studies in healthy albino rabbits suggested that drug-drug interaction
occurs between fluconazole and thiazolidinediones, when they are used concomitantly in

healthy conditions.

Table No. | Effect of Fluconazole (400mg/kg) on Pioglitazone (10mg/kg) and
Rosiglitazone (720png/kg) induced hypoglycaemia in healthy albino rabbits.
% Blood glucose reduction with % Blood glucose reduction with
. pioglitazone before and after rosiglitazone before and after
TimeiIn | gyconazole treatment (400 mg/Kg) in | fluconazole treatment (400 mg/Kg)
hours albino rabbits in albino rabbits
Before After Before After
Fasting - - - -
1.0 7.72+41.11 12.04 £0.99 9.08+0.31 10.71+0.78
2.0 16.34+0.76 24.94+1.75** 17.26+1.78 18.86+0.50
4.0 25.46+1.67 31.57+1.91* 25.11+0.96 29.09+1.47
8.0 30.32+1.03 38.20+0.52** 38.89+1.29 43.72+1.21**
12.0 20.94+1.56 33.93+0.63*** 29.18+1.15 35.2+2.36**
18.0 17.97+1.78 31.02+0.92*** 16.61+1.38 19.240.70
24.0 8.81+1.46 24.43+1.86*** 8.00+0.09 14.00+1.12**

* Significant at p< 0.05; ** highly significant at p<0.01,;

p<0.001
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Fig No. 1: Percentage blood glucose reduction with Pioglitazone in healthy albino
rabbits
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Fig No. 2: Percentage blood glucose reduction with Rosiglitazone in healthy albino
rabbits

CONCLUSION

The above observations suggest that the interaction between fluconazole and
thiazolidinediones are very intense and it demands the readjustment of dose and frequency of
thiazolidinediones when they are used concomitantly. However, these findings are to be
further confirmed by determining influence of fluconazole on the pharmacokinetic
parameters of thiazolidinediones.
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