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INTRODUCTION

P-glycoprotein (P-gp) is an active, efflux; expressed in the apical membranes of intestine, live
kidney and capillary endothelial cells of the blood brain-barrier.!” 2 P-gp due to genetic
polymorphism may affect drug therapy in two ways first, an increase in expression of P-gp
may reduce drug bioavailability leading to therapeutic failure and secondly it may decrease
P-gp expression and thereby produces drug toxicity.®! Also it is highly expressed in cancer
cells, leading to efflux of anticancer agents from cells leading to chemotherapeutic drug
resistance.*
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Phenytoin an anti-epileptic drug is most effective in the generalized tonic-clonic and patrial
seizure. Repaglinide is an oral blood glucose lowering drug of the meglitinide class used in
the management of type 2 diabetes mellitus. It lowers blood glucose levels by stimulating the
release of insulin from pancreas. Phenytoin is the substrate of P-gp and in-silico and in vitro
cell culture studies show that repaglinide has P-gp affinity. Thus we hypothesize possible
drug interaction between these two drugs mediated by P-gp. The aim of the present study was

to investigate effect of repaglinide, a P-gp modulator on absorption of phenytoin.

MATERIALS AND METHOD

Phenytoin (Panacea Biotec Ltd., India) and repaglinide (A-TRET, Kaizen Research Labs
India Pvt Ltd.), LDH and Glucose kit (Randox Laboratories Pvt Ltd., India) were purchased
and double beam UV spectrophotometer (Thernoficher Pvt Ltd., USA) was used.

Non —everted sac technique
Chicken intestine was procured from slaughter house.® The small intestine was removed and
flushed with 50ml ice-cold saline. The jejunum was isolated, and a segment was cut into
length of 10 cm for preparation of the sac. Drug treatment consists of three different groups.
Group 1- Phenytoin (50uM), Group 2- Phenytoin (50uM) + Repaglinide (200uM), Group 3-
Phenytoin (50 uM) + Repaglinide (400uM). Tyrode’s solution containing the respective
combinations was introduced into the non-everted sac (mucosal side), and both ends of the
sac were ligated tightly. The sac was mounted in 40ml organ bath with Tyrode solution
oxygenated with 5% CO2 / 95% O, at 37° ¢. Drug sampling has been done at 30, 60, 90, 120
mins from the organ bath and replenished with fresh buffer. Phenytoin was determined using
UV spectroscopy at 204nm. The LDH and glucose level of non - everted sac was measured at
30, 60, 90 and 120 mins. The apparent permeability coefficient for phenytoin was calculated
from the equation given below.

dg 1
PP qr TACO

Where, dQ/dt- The rate of drug transport from mucosal to serosal medium

Pa

A- The surface area of the intestinal sac used for the study (cm?)
CO- The initial concentration of drug present in the intestinal sac.
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Lactate dehydrogenase (LDH) release in the non-everted sac

The viability and any possible damage of the gut were evaluated by measuring the release of
the cytosolic enzyme lactic dehydrogenase (LDH) as an indicator of cell damage. The LDH
of non everted sac was measured at 30, 60, 90 and 120min compared to the phenytoin treated
group.” The LDH activity was determined by using LDH kit from Randox, using

autoanalyser.

Glucose transport across the non-everted sac

The viability and the integrity of the gut sacs were further demonstrated by analyzing the
glucose concentrations both in the mucosal and serosal sides. Samples of incubation medium
and content of the sacs were collected at predetermined times and glucose concentrations

were measured by kit from Randox using autoanalyser.

RESULTS
Table 1: Apparent permeability coefficient (Papp) for phenytoin in presence or absence

of repaglinide using non- everted sac technique.

Apparent permeability(Papp) Cm/s
Drug treatment 30mins 60mins 90mins 120mins
Phenytoin(50uM) 0.394 0.429 0.432 0.432
Phenytoin(50M) +
Repaglinide (2001M) 0.0462 0.0462 0.0466 0.0469
Phenytoin(50uM) +
Repaglinide (400M) 0.0848 0.0852 0.0860 0.0876

Data expressed as mean (n=2).

From table 1, the apparent permeability coefficient (Pap) Of phenytoin decreased in time and

dose dependent manner compared to phenytoin alone treated group.
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Figure 1. Glucose transport in non-everted sac model.

Data are shown as mean (n =2).
PHN- phenytoin, REPA- repaglinide
As shown in Figure 1 in phenytoin (50uM), phenytoin (50uM) with repaglinide (200uM),

and phenytoin (50uM) with repaglinide (400uM) treated groups glucose concentration inside

the sacs (mucosal side) was approximately 1.2 times higher than the outside (serosal)

concentration, indicating that the tissue of gut sac was viable and well-functioning.
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Figure 2: LDH release in non-everted sac model.

Data are shown as mean (n = 2).
PHN- phenytoin, REPA- repaglinide

[ WWW.Wjpr.net

Vol 9, Issue 8, 2020.

2342 ]




Vimalavathini et al. World Journal of Pharmaceutical Research

The LDH of non everted sac was measured at 30, 60, 90 and 120 min (Fig. 2). The results
reveal that there was no significant difference in LDH level till 120min implying the integrity

of the tissue was maintained till 120 minutes.

DISSCUSSION

Result of ex vivo, study showed that phenytoin level decreased in a dose and time dependent
manner with co-administration of repaglinide. This decrease in level of phenytoin may be due
to induction of P-gp by repaglinide. Induction of p-glycoprotein will reduce the
bioavailability of phenytoin which may lead to therapeutic failure. However further in vivo

studies are required to throw light in this regard.

CONCLUSION
Concentration of phenytoin decreases when combined with repaglinide by inducing P-gp
transporter. Hence, it shows that repaglinide may act as P-gp inducer.
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