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Abstract

In situations where diabetic patients who are prescribed either pioglitazone or repaglinide may also require treatment with
an antifungal medication such as Itraconazole. In order to explore the potential interactions between ltraconazole and oral
anti-diabetic agents, this study was carried out. Whole study was divided in 3 phases and blood glucose level (BGL) was
measured. In the study, it was found that there are changes in BGL in normal and diabetic animals when concurrently used
with itraconazole which may be due to at metabolic stage. The observed potentiation of hypoglycemic effects of both
pioglitazone and repaglinide by itraconazole pre-treatment can be attributed to pharmacokinetic modification by
Itraconazole.

Itraconazole is advised as it shows broad spectrum of
activity. As per various evidences, several drugs

1. Introduction

Individuals with diabetes mellitus (DM) may prone to
many infections’®. The underlying factors
contributing to these effects involve poorly
understood impairments in cell-mediated immunity
and phagocyte functions. Additionally, reduced
vascularization also plays a role in these observed
outcomes. Due to compromised immunity, DM
patients may suffer from fungal infections.* Some
documents revealed about occurrence of fungal
infections®® in diabetics like mucormycosis®*°,
candidiasis'*"*2, onychomycosis®1® etc. Reports
signify that diabetics are on average suffer by
fungi.*19-20,

modify the hypoglycemic activity of repaglinide and
pioglitazone?.. Itraconazole -antifungal drug reported
to reduce CYP3A4 and little/less effect on CYP1AZ2,
CYP2C9 and CYP2C8%. Pioglitazone is metabolized
by isoenzyme CYP2C8 and CYP3A4 and somewhat
extent by CYP2C9%2  Further another oral
antidiabetic agent repaglinide is reported to
metabolize by CYP3A4 and CYP2C8%. Therefore
there is possibility of interaction.30-54,

2. Materials and Methods

2.1 Animals
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All the experimental animals were acclimatized under
standard conditions.

2.2 Induction of diabetes

Male Wistar rats subjected to make diabetic by
streptozotocin (STZ) 65 mg/kg, i.p. The STZ-treated
rats  exhibited noteworthy  glycosuria  and
hyperglycemia. Confirmation of diabetes made by
measuring fasting BGL 96 hours post-STZ injection.
Rats with BGL exceeding 200 mg/dL were considered
diabetic.

2.3 Blood and serum sample collection:

It was collected by suitable method of withdrawal.
Serum obtained by centrifuging the blood for 10 min
at 5000rpm.%-28,

2.4 Estimation of blood glucose level (BGL)
BGL estimated by GOD/POD method?.
2.5 Experimental procedure

2.5.1 Persuade of Itraconazole on BGL in normal
albino rats (NAR)

Itraconazole-3.6 mg/kg p.o. bis in die/ week.

On the 7" day, 6 hours later of itraconazole, rats
fasted for 18 hrs.

On the 8" day, the blood collected and tested.

2.5.2 Consequence of Itraconazole on pioglitazone
and repaglinide in NAR

Rats received: pioglitazone 270 pg/kg/p.o or
repaglinide 72 pg/kg/p.o. Blood taken at predefined
time span.

Rats received: Itraconazole 3.6 mg/kg p.o bis in die -7
days.

On the 7" day, 6 hours after administration of
itraconazole, the rats fasted for 18 hours

On 8™ day blood collected to determine fasting BGL

Itraconazole (3.6 mg/kg p.o. bis in die/p.o) to all the
animals.

After 60minutes, pioglitazone (270ug/kg/p.o) or
repaglinide (72 pg/kg/p.o) was given.
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2.5.3 Influence of Itraconazole on BGL in normal
albino rabbits (NARt)

Same procedure was followed as 2.5.1 for rabbits.

2.5.4 Consequence of Itraconazole on pioglitazone
and repaglinide in NARt

Same procedure was followed as 2.5.2 for rabbits.

2.5.5 Effect of Itraconazole on pioglitazone and
repaglinide in diabetic rats (DR)

The DR received suspension of pioglitazone
(270ug/kg/p.0) or repaglinide (72ug/kg/p.0) and
blood collected.

In the next part :All the DR faced Itraconazole 3.6
mg/kg p.o./bis in die/week.

On 7" day, 6 hours of itraconazole, fasted for
18hours.

On 8™ day, Itraconazole 3.6 mg/kg p.o./bis in die to
all animals.

After 60 minutes, pioglitazone (270ug/kg) or
repaglinide (72pg/kg) given.

Blood samples were collected in predefined intervals.

% Blood glucose reduction a time ‘= A-B x100
A

Where, A = Initial BGL

B = BGL after the drug administration.

3. Results and Discussion:

Due to polypharmacy, and need of multidrugs to treat
so many diseases, patients have risk of various drug
interactions. Sometimes co-administered drug may
have narrow therapeutic window. Here, patients
suffering from DM may have fungal infection also. In
these cases, drugs like itraconazole having broad
spectrum are prescribed. But there are reports who
claims that, these co-administered drugs have
interaction which may produce serious adverse
effects.> In present study, when itraconazole was
administered with pioglitazone or repaglinide in
normal and diabetic animals, there was enhanced
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hypoglycemic effect. The results revealed that, normal Pioglitazone is metabolized by microsomal
and diabetic animals have significant BGL reduction. isoenzymes- CYP2C8, CYP3A4 and to lesser extent
o ) ) ) by CYP2C9 and repaglinide by the CYP2C8 and
Repaglinide treated animals, displayed hypoglycemic CYP3A423%, Documented reports divulge that, study
convulsions & remaning showed some signs of drug Itraconazole is an inhibitor of CYP enzymes?.

hypoglycemia. So, there is possibility of
pharmacokinetic type of interaction among selected
drugs.
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Figure 01: BGL (mg%) with Itraconazole in NAR
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Figure 02: % BGL with pioglitazone before and after itraconazole treatment in NAR
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Figure 03: % BGL with repaglinide before and after itraconazole treatment in NAR
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Figure 04: BGL (mg%) with Itraconazole in NAR
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Figure 05: % BGL with pioglitazone before and after itraconazole treatment in NAR
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Figure 06: % BGL with Repaglinide before and after itraconazole treatment in NARt

JCLMM 2/11 (2023) |1255-1262



ISSN: 2309-5288 (Print)
ISSN: 2309-6152 (Online)
CODEN: JCLMC4

of Coastall

TS

5 7oA

S

i

@

£ 50

Ei

= 404

B

-]

5 304

5

+ 204

g

2 104
L] T T T T T T T T T T T T ]
lu] 2 4 & ] 10 12 14 16 18 20 22 24 26

Time in Hours ——

Figure 07: % BGL with pioglitazone before and after itraconazole treatment in diabetic albino rats
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Figure 08: % BGL reduction with repaglinide before and after itraconazole treatment in diabetic albino rats
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4. Conclusion

From study it was concluded that hypoglycemia may [5]
be observed with pioglitazone and repaglinide after
Itraconazole pretreatment at pharmacokinetic level.
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