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Tab.1 CYP activities in liver, intestine and kidney microsomes from control and FLU-treated carp (Carassius auratus)
n=6; X £SD ; pmol/min per mg protein

liver intestine kidney
enzyme FLU control FLU control FLU control
ERND 177.98+32.94 140.90+22.89 50 50 213.63 187.89
APD 934.40+173.29 850.71+229.68 50 50 50 50
EROD 54.33+5.42° 34.00+5.87 6.26+1.76 6.01+1.49 4.92 4.88
ECOD 9.84+3.29 8.93+2.77 0.61+0.02 0.62+0.40 0.79 0.71
"a" (P<0.01),t

Note:" Significantly different from control microsomes: P < 0.01 t-test.
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CYPIA 1 ’ Fig.1 CYPIA Western blot from liver microsomal samples
prepared from FLU-treated and control carps
EROD CYPI1A UT: Pools of microsomes of 6 untreated fish. FLpool: Pools of
microsomes of 6 flumequine treated fish. FLmin/FLmax:
> microsomes of flumequine treated individuals exhibiting the low-
EROD , CYPI1A est/highest EROD activity. The protein content per well was 10 pg.



2 : CYP450 395

CYP1A mRNA
( 2), CYP1A CYPIA mRNA factin
93%, CYPIA , , CYPIA
EROD , mRNA :0.927/1.060 1.479/1.490
Western s 1.210/1.300 s
CYP1A CYP1A mRNA ( 3)
£ 08, 0.76 2.4 EROD
g —0
w207
< E o6t 0.56
= £ — >
% £05}
= 2 04f 5 EROD
E é 03l 029 0.30 4 . EROD
S é 02 r > >
Zorp CYPIA
> 0 I L I |
© UT FLpool ~ FLmin  FLmax
4151 group 3
2 CYPIA  Western CYP
P450
Fig. 2 Densitometric analysis of CYP1A protein from liver mi- CYPIA 7- -O-
crosomal samples prepared from FLU-treated and control carps 8, 10-11]
(EROD)™* : CYP2B -N-
2.3 CYP1A (APD)!'*" ) CYP1A CYP2B 7-
-0- (ECOD)!* 1! CYP3A
, -N- (ERND)H*¥
CYP1IA mRNA RT-PCR 3, P450
bp
2000
1000
750
500
250
100
3 CYPIA mRNA f-actin RT-PCR
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Fig.3 RT-PCR analysis of CYP1A mRNA and B-actin in liver, intestine and kidney of untreated and FLU-treated carps (Carassius
auratus)

The 356bp fragment corresponds to CYP1A mRNA and the 770bp fragment to constitutive gene (#-actin). Lanel: Marker 2000 (Ta-
kara); Lane 2-3: control /experiment group of liver CYP1A mRNA; Lane4-5: control /experiment group of intestine CYP1A mRNA;
Lane 6-7: control /experiment group of kidney CYP1A mRNA; Lane 8-9: control /experiment group of liver f-actin; Lane 10-11:
control /experiment group of intestine f-actin; Lane 12-13: control /experiment group of kidney S-actin.
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Effects of flumequine on cytochrome P450 enzymes in allogynogenetic
silver crucian carp, Carassius auratus gibelio

HU Xiao'?, FANG Wenhong', WANG Kaiyu”, SUN Beibei', HU Linlin', ZHOU Shuai', ZHOU Junfang'

1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key and Open Laboratory of Marine
and Estuarine Fisheries, Ministry of Agriculture, Shanghai 200090, China;
2. Animal Science and Technology College, Sichuan Agricultural University, Ya' an 625014, China

Abstract: The effects of flumequine on activities of several microsomal P450 monooxygenases of allogynogenetic
silver crucian carp (Carassius auratus gibelio) were determined and the induction of fluemquine on CYPIA was
further explored at the level of protein expression and mRNA transcription. After 24 h following a single intrap-
eritoneal injection at a dose of 35 mg/kg, the ethoxyresorufin O-deethylase (EROD) activity in the liver of the
Crucian carp was 54.33 pmol/(mg-'min), which was significantly higher than that of the control carps [34.00
pmol/(mg-min)](P<0.01). It was revealed that flumequine could significantly induce EROD activity(P<0.01).
However, the other P450 monooxygenases, such as erythromycin N-demethylase (ERND) [177.98 pmol/(mg-min)],
aminopyrine N-demethylase [934.40 pmol/(mg-min)] and ethoxycoumarin O-deethylase (ECOD) [9.84pmol/
(mg'min)]were not significantly affected by flumequine, comparing with these activities in control [140.90
pmol/(mg-min), 850.71 pmol/(mg-min) and 8.93 pmol/(mg-min)], respectively. Except that the ERND activity in
kidney tissue was higher than that in liver, the activities of APD, EROD and ECOD were the highest in liver tissue.
An immunoblot analysis with rabbit anti-rat P4501A polyclonal antibody showed that CYP 1A protein expression
in flumequine-treated carps was markedly higher than that in control carps, which was consistent with the trend in
EROD activities. These findings suggest that P450 1A isoform, constitutively expressed in crucian carp, was par-
ticularly susceptible to activation by flumequine. Semiquantitative RT-PCR indicated that CYP1A mRNA was not
affected by flumequine. In vitro assay, microsomes incubating with various concentrations of flumequine demon-
strated that this fluoroquinolone antibiotic had no induction or inhibition of CYP1A. On the basis of the above,
liver CYP1A induction of flumequine on carp occurs at the post-translation level, which may enhance protein sta-
bility. [Journal of Fishery Sciences of China, 2011, 18(2): 392-399]
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