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Tab.1 Primer sequences for reverse transcription
(RT)-PCR
Gene Primer Length/bp
B-Actin F. 5'-TGACCGAGCGTGGCTACAG-3’ 84
R: 5'-GGGCAACATAGCACAGCTTCT-3'
AhR F. 5'-ACCAGAACTGTGAGGGTTGG-3' 114
R: 5’-CTCCCATCGTATAGGGAGCA-3’
CYP1A11 F. 5'-TGCCCTTCATTGGTCACATG-3’ 83
R: 5'-CACGTCCCCATACTGCTGACT-3’
CYP1A12 F. 5'-GACATGGCCTAACGTGCAG-3’ 83
R: 5'-GGTCAGAAAGCCGTGGTTG-3’
Per1 F. 5'-ACCAGGTCATTAAGTGTGTGC-3’ 130
R: 5’-CTCTCCCGGTCTTGCTTCA-3’
Per2 F. 5'-CCTACAGCATGGAGCAGGTTGA-3’ 94
R: 5’-TTCCCAGAAACCAGGGACACA-3’
Rev-Erba F: 5'-GTGAAGACATGACGACCCTGGA-3' 126

(Nrid1) R: 5-TGCCATTGGAGCTGTCACTGTAG-3'

AhR: aryl hydrocarbon receptor; Per. period protein; Rev-Erba:
nuclear receptor.
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Fig.1 Expression of Per1 (A), Per2(B) and Rev-

erba(C) mRNA in liver of mice by RT-PCR. Forty eight
mice were anesthetized and lives were collected at 6.00, 10.00,
14,00, 18.00, 22.00 and 2:00. x+s, n=4.
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Fig. 2 Sex variation of Per1, Per2 and Rev-erbx

mRNA expression in livers of mice. See Fig. 1 for mice
treatment. Take the peak of Per1, Per2 and Rev-erbx in male as
100. x+s, n=4. * P<0.05, compared with male group.
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Fig. 3 Expression of AhR(A), CYP1A1(B) and
CYP1A2(C) mRNA in liver of Kunming mice. See Fig. 1
for mice treatment. x+s, n=4.
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Fig. 4 Sex variation of AhR, CYP1A1, CYPiA2

mRNA in liver of mice. See Fig. 1 for mice treatment. Take the
peak of AhR, CYP1A1 and CYP1A2 in male as 100. x+s, n=4.
*P<0.05, compared with male group.
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Fig.5 Effect of paracetamol on serum alanine amin-
otransferase ( ALT) and aspartate aminotransferase
(AST) at different time points in Kunming mice. Parac-
etamol 500 mg-kg =" was ip given 20 mice at 6:00 and 1800, re-
spectively, and hepatotoxicity was evaluated 12 h later by serum
enzyme activites. xxs, n=5. *P<0.05, compared with the
same enzyme at 06.00.
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Circadian rhythm variation of cytochrome CYP1A gene
expression in liver of Kunming mice

JIN Tao', ZHANG Dan', XU Yi-giao', XU Shang-fu’, LIU Jie*, LU Yuan-fu'
(1. Dept of Pharmacology and Key Lab of Basic Pharmacology of Guizhou, Zunyi Medical College,
Zunyi 563000, China; 2. University of Kansas Medical Center, Kansas City, KS 66160, USA)

Abstract. OBJECTIVE To examine circadian rhythm and sex variation of cytochrome P-450 1A1
(CYP1A71) and aryl hydrocarbon receptor ( AhR) expression in the liver of Kunming (KM) mice.
METHODS Adult KM mice were maintained in the SPF-grade animal facilities for 2 weeks, and livers
were collected every 4 h during the 24 h period. Total RNA was isolated, purified, and subjected to re-
verse transcription ( RT)-PCR analysis for expression of CYP1A71, AhR and clock genes. Paracetamol
500 mg-kg ' was ip given another 20 mice at 6:00 and 1800, and alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) were determined. RESULTS The expressions of AhR and AhR-reg-
ulated CYP1A11 and CYP1A12 peaked about 18.00 pm and reached the nadir about 6.00 am. Sex-
differences for AhR (6-fold for females and 7-fold for males), CYP1A11(4-fold for females and 29-fold
for males) , and CYP1A12(3-fold for females and 5-fold for maes) were also evident. The circadian var-
iation of CYP1A1 and AhR resembled the clock genes Rev-erbx, Per1 and Per2. Circadian rhythm of
CYP1A1 expression influenced the hepatotoxicity of paracetamol, which is bioactivated by CYP1Af7.
CONCLUSION Circadian rhythm and sex variation of CYP1A7 and AhR were evident in the liver of KM
mice, which could impact the pharmacology and toxicology of drugs such as paracetamol.

Key words: cytochrome P-450 CYP1A1; circadian rhythm; gender identity ;gene expression
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