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Analysis of androgen-dependent gene expression of drug metabolizing enzymes
using GHR-KO pigs
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Using Eig breeds with different serum testosterone levels of males (Meishan
> Landrace), we demonstrated the androgen-dependent and organ-selective sex differences in the gene
expression levels of cytochrome P450s, drug transporters and sex-associated transcription factors in
the liver and kidney. These findings suggest the existence of androgen associated organ-selective
factors responsible for the expression of those genes.

Furthermore using homozygous and heterozygous/wild-type GHR-KO pigs, we comparatively examined the
constitutive gene expression level of each molecular species showing androgen-dependent expression
in the liver and/or kidney, and suggest that GH/GHR signals are not involved in the constitutive
gene expression of CYP2C33, CYP2E1, CYP4A24/25, OCT1 and OAT1 in those organs. In addition, serum
testosterone level did not affect serum IGF1 and GH levels in wild type pigs.
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Table 1. Summary of Androgen-Dependent Sex and Breed Differences in Gene Expression of CYP

Isoforms in the Pig Kidney
CYPs Landrace Meishan LM and ML
Sex CM" TP-treatment Sex CM TP-treatment Sex
differences CM IF differences CM IF differences
CYPIA1 3= - - - 3=09 = = = =
CYPLA2Z  &=9 - - -  3=9 - - - -
CYP2A19  d8<@ 1t | | 4<% (R <9
CYP2B22 3=2 - | d g= T ! { 3<?
CYP2(33 J=9 — 1 1 3> | 1 1 3>¢Q
CYP3A29 g<§ —» — | 3<¢ 1t 1 ! 3<g
CYP3A46 3=9Q — | | nd’ nd nd nd 8d<Q
CYP4A24D5 3>9Q | t 1 32 | 1 1 3>¢Q
CYP4B1 3=9 > - — 3=9 - 5 - —
“CM, castrated males; "IF, intact females: nd, not detected.
Symbols, —: not changed; T :increase; | : decrease; -: not determined.
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CYP2C33 > CYP2B22  CYP3A29
< Landrace CYP2A19 CYP3A29
Meishan CYP2B22 CYP2C33
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breast cancer resistance protein (BCRP), multidrug resistance
protein 1 (MDR1), multidrug resistance associated protein 2 (MRP2), organic anion porting
polypeptide 1B3 (OATP1B3), organic anion transporters (0AT1, 0AT2, OAT3) and organic

cation transporters (0CT1, 0CT2) 5 Meishan Landrace
(Kojima & Degawa, Biol. Pharm. Bull, 45, 508-516, 2022 ) Table 2
0AT1, OAT3 0CT2 OATP1B3

Table 2. Breed and Organ-Dependent Sex Differences in the Expression of Drug Transporter mRNAs

in Pigs
Drug Transporter Molecular Species
Meishan Pig Landrace Pig
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Figure 1. Correlations between serum testosterone concentrations
and mRNA amounts of hepatic OCT1 and renal OATI1. Each
symbol represents an individual pig.
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