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41} (CIK)  CYPs W47 % 2 At X &3 2 (DIF) iR % 16 KB 30 % 94T a4 fu
B-Z#W(BNF) B R A WEHE ¥ FRLAMN N1/ V=0.1375%x1/[S] +0.003 F21/ V =0. 024
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CIK Rk vl sl iE Yy R B 4R 4t , 40 B
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H28 C,5.0% CO,, 48 h J5 MWk BE, in A Bt
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6 LR R4 e 2B J5, - I VE i &
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s DIF R BE 3 1% , 76 28 TIRFM
o YR N 3.9, 7.8, 15.6, 31.25, 62.5 1125
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Tab.1 Recovery of DIF in CIK n =3, mean +SD
2 KW BREKE(%)  AEEEE) ARXHARHERZE (% )
( wmol/L) (wmol/L) recovery recovery relative standard deviation
spiked amount measured amount intra-day inter-day intra-day inter-day
1 0.98 = 0.07 98.33 £ 6.80 81.49 +1.00 0.12 1.73
10 10.50 + 0.64 105.03 + 6.37 82.38+£1.06 1.11 1.84
100 99.26 + 0.93 99.26 + 9.30 85.49 + 0.60 1.61 0.60
. 12. 001 3 T‘«T‘H/I:\,
3210, 000 o
SE 3.1 $REMEEIZE CYPs BRELREGFIF
o
Sy 800 RS MEEI T LIS B Wi AR R I B R B O
m;m& 6. 00F AR RIS . BRES
e, o0l %37 9 JLA 40 I & 40 % PLHC-1™ RTG2™,
2 BB ,RTL-W1*',CIK"™ 1 GCL" " B # ish
=5 001 TG A YRR, A P15 B2 Yyl
=]
8 0.00f U, g kAN S R 2 A M

3.90 7.80 15.60 31.25 62.50 125.00
DIF/ (p mol/L)
B 1 CIK &1 DIF (i & (n =3, mean + SD)
Fig.1 Amounts of DIF metabolism in CIK

(rn =3, mean +SD)
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control and induced groups

E2 CYP#ESHEE DIF RIHE(n=3)
* RAENREFBE(P <0.05),
Fig.2 Amounts of DIF metabolism in CIK
pre-treated with fish CYP inducers
Asterisks indicate significant difference from the control
(P<0.05).
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32 &ECYRESERTEETE

5% 4 L, RIF 403 CIK o DIF {35
MEShES A U, [ Clint 2205, DIF {R5RES H{ER
A OFHE (L DIF fURIfER % 2). DIFHY
R &9, RIF %t DIF B8 7 SR A (&
2), FERETFRELE B WP EENE
ZHEHE] CYP3A Wi FIE AR, /NG 25
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A R BRI 2 R IR Y B 1R
A FEITTLMES B AT CYP3A B SH9Rsh
BRI GCL, i’ CIK™,



3 TRE, %5 . EaEHRS IR 2 RINEENEEs) ¥ 407
%2 CIK § DIF RiffHIEERI S8R
Tab.2 Enzymatic parameters of DIF metabolism in CIK n =3,mean +SD
PEET S (mol/L) B B nmol/ (min - mg protein) ] PZEBHRIELL/ (min - g protein) ]
treatments K, Vinax Clint
SR 38.19 + 4.33 401.36 + 23.47 8.72 + 0.4
RIF 36.65 + 3.28 428.57 + 23.25 9.77 + 0.69
EA 31.03 + 3.98 461.45 + 32.34 12.39 + 1.14
BNF 16.5 +2.39 ** 1225 + 124.96 * *° 60.61 + 5.24 * *

IE: Gint =V, /K s RESIIGHLT - Test, “ » « "FoREFMBE(P < 0.01),

Notes : Clint =V, /K, ; = * means significant difference (P < 0.01).

i -
T-E\ 0.045 + Control
3 0.040 [
2
& 0.035 1
g 0.030 |
g
E 0.025
3 0.020
g .
2 0.015 1
= 0.000
=
L U/ 1 1 ]
0.1 0 0.1 0.2 0.3

1/8,DIF [1/(umol/L]

DIFfFMCE &Y/ [nmol/ (min- mg protein) ]

+ BNF
| =B
600 A RIF "
E 500 - ¢ control .
9
S 400
ey
Q
g 300+
=
= 200t
100
0 L 1 1 |
0 20 40 60 80
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B3 CIK %S4k 12 DIF 4 i5f§H Lineweaver-Burk EF1 Michaelis Menten F (n = 3)
Fig.3 Lineweaver-Burk plots and Michaelis Menten plots of DIF metabolism by inducers in CIK( n = 3)
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Enzymatics on DIF metabolism in kidney cell of
grass carp ( Ctenopharyngodon idellus )

YU Ling-zhi ', YANG Xian-le ’** , WANG Xiang-ling >, YU Wen-juan ', HU Kun *
(1. Aquatic Pathogen Collection Centre of Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306, China;
2. E-Institute of Shanghai Municipal Education Commission, College of Fisheries and Life Science,
Shanghai Ocean University, Shanghai 201306, China;
3. Shanghai Medicilon & MPI Inc. , Shanghai 201200, China)

Abstract ; Cytochrome P450s ( CYPs) is the most important enzyme for drug metabolism in animals.
Inappropriate coadministration often causes treatment failure in fisheries owing to induction of CYP activity.
However, limited information is available about CYP induction in fish. In order to supply useful information
on CYP induction, the present study assessed the effects of fish specific CYP inducers on difloxacin ( DIF)
metabolism and the enzyme kinetics in kidney cell of grass carp ( Ctenopharyngodon idellus) (CIK) by
reversed-phase high-performance liquid chromatography ( RP-HPLC). The enzymatic equations of control
and groups induced by B-naphthoflavone (BNF)were 1/ V = 0.137 5 x1/[S] +0.003 and 1/ V =
0.024 5 x1/[S] +0.001 3. Results demonstrated that the amounts of DIF metabolism were increased by 1
fold and enzymatic parameters Clint and V,_, of DIF metabolism were significantly increased by 7 and 2
folds due to BNF pretreatment. BNF is the specific inducer of CYP1A in fish. Therefore, CYP1A may be
responsible for DIF metabolism. This study provides instructive information to ensure treatment success in
fisheries medication with two or more drugs.

Key words ; Ctenopharyngodon idellus ;cytochrome P450; difloxacin; kinetics; RP-HPLC

Corresponding author; YANG Xian-le. E-mail ; xlyang @ shou. edu. cn



