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Introduction

We have demonstrated that mosapride can be used as an
1n vivo probe to assess CYP3A activity in rats.
However, whether a probe can predict another probe
clearance in vivo is still under debate. To further
11lustration the applicability of mosapride as a
simple and easy use probe, more evidence 1s
necessary. In this project, it was proposed

that ° Investigating the feasibility of mosapride to
predict CYP3A based drug-drug interactions in rats’

Purpose

In this project, 1t 1is aimed to characterize the in
vitro microsome kinetics of mosapride itself and
inhibition kinetics with other known CYP3A
inhibitors. Finally, to evaluate the feasibility of
mosapride to predict CYP3A-mediated drug-drug
interactions in rats.

Methods

In vitro experiment, the incubation system and
kinetic parameters of the

substatrates (Km, Vmax) will be established, . The
inhibition constant (Ki or IC50) of

typical CYP450 inhibitors will be determined and
compared with reference values.

In vitro/in vivo extrapolation (IVIVE) equation and
in vitro/in vivo scaling

technique were used to predict the decrease in CL of
mosapride after ketoconazole

IV infusion treatment. Thus to evaluate the
feasibility of mosapride to predict enzyme inhibition
effect of ketoconazole by comparing the prediction
from in vitro data with in vivo drug-drug
interactions data.

Results
From in Vitro studies it comfirmed that mosapride is



primarily metabolized by CYP3A subfamily in rats. We
found mosapride is not only the substrate but also
acts as an inhibitor on midazolam metabolism (Ki =3.8
uM) .And as a probe substrate, mosapride reflected
enzymes activity well in inhibition conditions.
Finally, clearance of mosapride affected by
ketoconazole is well-predicted by using IVIVE
equation and IVIV scaling technique.

Conclusions

Results 1n this studies provide more evidence on the
applicability of mosapride as a potential in vitro
and in vivo hepatic CYP3A probe used to assess
aspects of drug interactions having potential
clinical importance in rat model, and may helpful to
evaluate CYP3A related drug-drug , drug-herb, and
drug food interactions in drug development and in
clinical application.

#~ M4t Mosapride, CYP3A probe, drug-drug interaction, in
Vitro-in Vivo correlation, and rat
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= ~ Abstract

Introduction

We have demonstrated that mosapride can
be used as an in vivo probe to assess
CYP3A activity in rats. However, whether a
probe can predict another probe clearance in
vivo is still under debate. To further
illustration the applicability of mosapride as
a simple and easy use probe, more evidence
is necessary. In this project, it was proposed
that “Investigating the feasibility of
mosapride to predict CYP3A based drug-
drug interactions in rats”.

Purpose

In this project, it is aimed to characterize the
in vitro microsome Kkinetics of mosapride
itself and inhibition kinetics with other
known CYP3A inhibitors. Finally, to
evaluate the feasibility of mosapride to
predict CYP3A-mediated drug-drug
interactions in rats.

Methods

In vitro experiment, the incubation system
and kinetic parameters of the

substatrates ( Km, Vmax ) will be
established,.The inhibition constant ( Ki or
IC50) of

typical CYP450 inhibitors will  be
determined and compared with reference
values.

In vitro/in vivo extrapolation ( IVIVE )
equation and in vitro/in vivo scaling
technique were used to predict the decrease
in CL of mosapride after ketoconazole

IV infusion treatment. Thus to evaluate the
feasibility of mosapride to predict enzyme
inhibition effect of ketoconazole by
comparing the prediction from in vitro data
with in vivo drug-drug interactions data.

Results

From in Vitro studies it comfirmed that
mosapride is primarily metabolized by
CYP3A subfamily in rats. We found
mosapride is not only the substrate but also
acts as an inhibitor on midazolam
metabolism ( Ki =3.8 M) .And as a
probe  substrate, mosapride reflected
enzymes activity well in inhibition
conditions. Finally, clearance of mosapride
affected by ketoconazole is well-predicted
by using IVIVE equation and IVIV scaling
technique.

Conclusions

Results in this studies provide more
evidence on the applicability of mosapride
as a potential in vitro and in vivo hepatic
CYP3A probe used to assess aspects of drug
interactions  having potential  clinical
importance in rat model, and may helpful to
evaluate CYP3A related drug-drug , drug-
herb, and drug food interactions in drug
development and in clinical application.

Keywords :

Mosapride, CYP3A probe, drug-drug
interaction, in Vitro-in Vivo correlation, and
rat



INTRODUCTION

1. Cytochrome P450 3A is one of the most
important CYP450 subfamilies because of
its large number of xenobiotics and
endogeneous substrates.

2. Interindividual  variability in  the
expression and activity of CYP3A is
considerable, and may be responsible for
variability in drug response. By
administration of probe drug, it can permit
measurement of real-time enzyme activity
and provides
information.

more clinical relevant

3. Mosapride has been shown to be a good
CYP3A in vivo probe to assess hepatic
and intestinal activity.

4. In reality, whether in vivo CYP3A activity
can be predicted by another CYP3A
probes is still under debate. In order to
explore the application of this developed
in vivo CYP3A probe, we believe it is
worthwhile to further evaluate the
predictivity of mosapride on clearance of
other CYP3A probes and that of drug-drug
interactions.

PURPOSE

The main objective of this study was to
further characterize the in vitro inhibition
microsome Kkinetics of mosapride and other
known CYP3A inhibitors using the SD rat as
an animal model . To evaluate the accuracy of
the prediction via in vitro-in  vivo

extrapolation (IVIVE) of mosapride under
different conditions were evaluated.

MATERIALS AND METHODS

1. Mosapride citrate dehydrate (batch
MCO007017, 99.71%) was obtained from
Hetero Drugs Limited (Andhra  Pradesh,
India).

Midazolam was obtained from Sigma (St
Louis, MO, USA)

1’-OH midazolam (Lot 65790) was obtained
from BD Gentest '™ (USA)

Erthromycin (Lot 404265/1) was obtained
from Biomol Research labs., Inc.

2. Animals

Male Sprague-Dawley rats (275-325 g) ,
obtained from the Animal Breeding Center of
National Cheng Kung University, were
maintained on standard laboratory pellets and
water ad libitum. The study protocol (CN-
IACUC-990018) were approved by the Board
of Animal Experimentation of Chia-Nan

University of Pharmacy & Science.

3. Preparation of Rat Liver Microsome:

Liver ws rapidly removed. Then, the removed
liver was further rinsed, homogenized, and
then centrifuged to obtain microsome
(Michaud, 2007). Samples were maintained at
4 °C in the whole microsomal preparation

process. Microsomes was immediately frozen



in liquid nitrogen, or stored at —-80 °C till

further utilization.

4, Hepatic microsomes obtained from
control and pretreated rats were solublized in
sodium dodecyl sulfate (SDS), resolved by
polyacrylamide gel electrophoresis according
the method of Laemmli (1970), and then
transferred to a nitrocellulose sheet. Western
blot analysis used goat polyclonal (anti-
CYP3A2), antibodies purchased from Gentest
Co. (MA, USA). Immunoreactive protein
bands were quantified by densitometry.
(Cotreau et al., 2000).

5. In vivo PK studies were designed as the
following illustrations:

A. In vitro-In vivo Extrapolation
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B. Correlation between clearances of

mosapride and midazolam:

m Animal study design.

6. HPLC Quantification of Biological
Samples were determined by the
developed and validated method (Cheng et
al., 2010; Lee et al., 2006).

7. In vitro-In vivo extraporation was used
YAKUGAKU ZASSHI (1989) method:
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RESULTS

1. The

mosapride in rats were altered considerably by

transient  disposition  kinetics  of
ketoconazole through inhibition (Fig. 1A) and
dexamethasone via induction of CYP3A (Fig.
1B). Consequently, the systemic clearance (CL)
of mosapride was reduced by half in the

presence of ketoconazole, and it increased by



1.3-fold in the dexamethsone-treated rats (Table
1). Similar trends were also found in the

clearance of midazolam (Table 1).
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Fig. 1 Mosapride disposition kinetics were altered in the presence of
ketoconazole (A) and after pre-treatment with dexamethasone (B).

Table 1 Systemic clearance of mosapride and midazolam (mean £
SD) in rats

Cl1 (mL/min/kg) Cantrol Inhikition Induction
N 12 [ ]
Mosapride 58116 231835 T8+ 11
Mdazalam 34+23 45+ 10 101 £27

Strong correlation was found between the
clearances of mosapride and midazolam (Fig.
2), supporting the applicability of mosapride
as a probe to assess hepatic CYP3A4
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Fig. 2 Strong correlations were found between clearances of mosapride and
midazolam. (A) Control group, (B) Control and modulation groups.

activity in vivo.

3. Pharmacokinetics of mosapride in control
and inhibition groups after administered
different doses of ketoconazole were
shown in Fig 3. Steady-State

concentrations of mosapride increased as

ketoconazole administered dose increased.

3.0 7
—e— Control
—O0— KTZ Low Dose
251 —w— KTZMedium Dose
—&— KTZ Hign Dose
=
S 20
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=
T 154
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0.0 T T T T T )
0 100 200 300 400 500 600

Time (min)

Fig. 3 Mosapride pharmacokinetics after 1.V. administration

were altered in the presence of different level of ketoconazole.

4. Strong correlation were found between in
vitro predicted mosapride clearances and
in vivo determined mosapride clearances
(Fig.4) using well stirred model (A),
parallel tube mode (B), and dispersion
model(C).

Y=0.6671x +0.2838
| R*=0.9219

®71 p<ooo1

N=16

20 4

10 4

Cliot , plasma, est for MSP (mL/min/kg)

(A) well-stirred model

T T T
0 10 20 30

Cliot, plasma, obs for MSP (mL/min/kg)



Y= 0.9160x -1.6136 s
5 | RP=0.9181
P<0.001 -

N= 16

20 4

10 4

Cliot, plasma, est for MSP (mL/min/kg)

0 10 20 30
C'—tot, plasma, obs for MSP (mL/min/kg)

Y= 0.8336x -0.9655
R?=0.9195

~
30
P<0.001 -7
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(C) dispersion model

T T T
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Fig.4 Mosapride in vivo clearance can be predicated by in vitro
parameters obtained from in vitro data using (A) well-stirred
model, (B) parallel model, and (C) dispersion model.

CONCLUSIONS

1. A strong correlation was observed between
the systemic mosapride clearance in rats and

that of the reference CYP3A probe midazolam.

2.Strong correlations were observed between
the predicted mosapride clearance in rats and

the determined systemic mosapride clearance
by using differents models.

3. The results supported the applicability of
mosapride as a probe to assess hepatic
CYP3A4 activity in vivo as well as in vitro.
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Pharmacokinetics and limited sampling strategies of mosapride following oral
administration in rats

IDepartment of Pharmacy, Chia-Nan University of Pharmacy and Science, 60 Erh-Jen Road, Section 1,
Jen-Te District, Tainan 70717, Taiwan; ‘Institute of Clinical Pharmacy and Pharmaceutical Sciences,
Medical College, National Cheng Kung University, 1 University Road, Tainan 70101, Taiwan.

[Purpose] The objectives of this study were to characterize the kinetics of mosapride as well as develop limited
sampling strategies (LSSs) for the estimation of mosapride area under the curve (AUC) in the rat after oral
administration. [Methods] Rats received mosapride (10, 20, 30, 40 and 50 mg/ke P.O.) in the
dose-linearity control groups. For the enzyme inhibition group. 10 mgkg mosapride were
administration to the rats after pretreatment with ketoconazole. The plasma concentrations of mosapride
were followed for 720 min. and the kinetics parameters were estimated by non-compartmental analysis. Multiple
regression analysis was used to determine the LSSs. The AUC was the dependent variable and the timed
concentrations were the independent variables. [Results and Discussion] The oral absorption kinetics of
mosapride in rats displayed non-linear characteristiecs in the dose range studied. In the
ketoconazole treatment group. the AUC and the terminal half-life of mosapride increased about 3-
and 2-fold, respectively. A total of 44 concentration-time profiles were randomly split into two groups. One
group (N=24) was assigned as the index group and used to establish the limited sampling strategy. The
other-validation group (N=20) was used to validate the developed LSSs. The correlation between AUC and

single concentrations were relatively good (coefficient of determination range from 0.92 to 0.94). The best single
concentration point was at 90 min. LS8Ss using two, three and four concentrations also showed good correlation
with coefficient of determination greater than 0.975. [Conclusions] The pharmacokinetics of mosapride in rats
following oral administration was non-linear. The systemic exposure of mosapride in rats, in terms of AUC, can
be precisely predicted using L$Ss with one to four concentrations
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