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Results:

Background:

PXB-mouse®:

Nowadays, the evaluation of potential risk of drug-drug interactions (DDIs) is of high
importance in the drug development, in order to improve safety and reduce the
attrition rate of new drug candidates. FDA, EMA and MHLW/PMDA have published
the guidance/guideline and they recommend some in vitro assays to help us define
pharmacokinetic drug interactions between an investigational new drug and others.
These assays are very useful whether a compound has a potential for DDIs with
other concomitants, however it is very difficult to quantify the in vivo potential from
just in vitro data because commonly a drug has multiple clearance pathway and the
rate-limiting step for the clearance is usually different for every drug. A chimeric mice
with humanized liver is a mouse model with liver repopulated with human
hepatocytes. They have human transporters and metabolic enzymes in the liver, and
the metabolism and biliary excretion of drugs are similar to those in human. Therefore,
many DDIs studies such as hepatic enzyme (e.g. cytochrome P450) inhibition and
induction have been reported in the mouse model.
In the present study, we used the mouse model (PXB-mouse®, PhoenixBio, Co., Ltd.)
and conducted the DDI study about hepatic uptake transporters, which is organic
anion transporting polypeptides (OATPs), to assess the utility of the mouse model for
evaluation of the in vivo DDI potential of drug candidates with concomitant drugs.

Is world's most widely used human liver chimeric mouse model.
Urokinase-type plasminogen activator/severe combined
immunodeficiency (cDNA-uPA/SCID) mice with humanized liver,
which is repopulated with 80% or more human hepatocytes. In the
present study, repopulation rates are 88 - 95% in the liver of the
animals.
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Ethics statement:
This study was reviewed and approved by Animal Care and Use Committee of Toray Industries, Inc. and the
Laboratory Animal Ethics Committee of PhoenixBio Co., Ltd. All animals were handled in strict accordance with good
animal practice under the supervision of veterinarians. Every effort was made to alleviate animal discomfort and pain
by appropriate and routine use of anesthetic and/or analgesic agents.
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OATPs (OATP1B1 and 1B3) are major uptake transporters and expressed in
sinusoidal (basolateral) membrane of hepatocytes. A lot of OATPs-mediated DDIs
have been reported in clinical between its substrates, such as statins (e.g.
rosvastatin), and inhibitors (e.g. cyclosporin, CsA). A 7.1-fold increase in the
plasma concentration of rosuvastatin with CsA was reported in heart transplant
patients. Rosuvastatin is a substrate of human OATP1B1/1B3 and these ortholog,
rodent Oatp1b2. Many reports have shown that the transport activitiy of Oatp1b2 is
higher than that of OATP1B1/1B3. The systemic clearance of rosuvastatin is
mostly mediated by hepatic uptake transporter (OATPs) and biliary efflux
transporters (BCRP and MRP2). Therefore, the systemic clearance of rosuvastatin
in rodent is higher than that in human and then the systemic exposure of
rosuvastatin in rodent is lower than that in human.
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Lactone form was rarely detected（< 3 ng/mL）in both PXB- and SCID mice.
Desmethyl form was 3-4%（human specific metabolite) of rosuvastatin in PXBmice, while it was not detected in SCID mice.

I (in, max, u), IC50:

Reported IC50 of CsA to OATP1B1, OATP1B3, MRP2, and BCRP were 0.15, 0.68,
9.3 and 1.5 μmol/La. Theoretically inhibition of hepatic uptake transporters occurs
based on “I (in, max, u)” of inhibitors, and inhibition of hepatic efflux transporters
occurs based on liver concentrations of inhibitors. In clinical, a 7.1-fold increase in
the plasma concentration of rosuvastatin with CsA occurred when I (in, max, u) of
CsA was 1.3 μmol/La. In the present study, I (in, max, u) of CsA are 0.36 to 0.39
and 1.8 to 1.9 μmol/L at low and high dose of CsA in both PXB-mice and SCID
mice.

a) K Yoshida et al. Clin Pharmacol Ther, 2012.

Methods:
1. Animal Experiment
In PXB-mice and SCID mice (3-4 animals per group), rosuvastatin is administered
orally at 4 h after the pretreatment of CsA or vehicle (control).

Low or high dose, p.o.
or vehicle

2. Liver concentrations of rosuvastatin with/without CsA

Summary:
•In SCID mice, the blood concentrations of rosuvastatin are lower than those in
PXB-mice.
•In PXB- and SCID mice, the AUCs of rosuvastatin were increased when
pretreated with CsA in dose-dependent manner.
•In SCID mice, CsA concentrations in blood and liver are higher than those in PXBmice, and a high dose of CsA significantly increased blood rosuvastatin
concentraions (160-fold to vehicle) because of high liver and systemic exposures
of CsA compared to PXB mice.
•In PXB- and SCID mice, liver-to-blood concentration ratios of rosuvastatin were
decreased by the pretreatment with CsA in dose-dependent manner.
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2. Determination of blood and liver concentration
Blood and liver concentration of rosuvastatin and its metabolites, lactone form and
desmethyl form, and cyclosporin A (CsA) were determined by liquid chromatography
tandem mass spectroetry (QTRAP5500, SCIEX).
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•Pharmacokinetics profiles of both rosuvastatin and CsA are different
between PXB-mice and SCID mice. The cause is probably based on the
difference between human and mouse hepatocytes.
•In PXB- and SCID mice, systemic exposure of rosuvastatin is increased by
the inhibitions of hepatic uptake transporters with CsA.
•In SCID mice, the systemic rosuvastatin concentration is significantly
increased by the inhibition of hepatic efflux transporters with CsA at high
dose .
•PXB-mouse® is a useful experimental animal model to predict in vivo
hepatic DDIs in clinical.

