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(BRI KZENYE R, {75 piat  210095)

W EHUERYENERE NS E R T 8RR % M 2 B S 5. P450 2E1 IR =209,
Rl RG2S R A2 CYP2El MR R AR AR . HEFENa 0 3 4, BIX R
HOEEEEAMZESN, XBRANIHNEALOLTERES 100 mg/kg-bw FIZEE 1 g/kg-bw, #4525 d
JG 5537 BR2E B ] B — M B R T S MR D 5% 10 mg/kg - bw, IR RURA G vk I 2 M YD SR TSP IE U R )
BHE A MR, IR A E S SRRPAER Y RAEZHMEA N R EIREYHFE A, 55X
MR, FRC A LB E M R R S T S 5 0.9 5 (P <0.01) , 25 At th X T H AR
BIHEINT 3.3 55 0.8 FF(P <0.01) , BIFHRESFFET 83.8%F151.2% (P <0.01), R’ARFERBEFMZ
EEXHE CYP2E] s ER BREMMAER . HTudS5HG AN ATtz 2Em,
K Y, ARG PAS0 2E1; R LB AR, B
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Study on effects of florfenicol and ethanol on cytochrome
P450 2E1 in Carassius auratus by pharmacokinetic method

CHEN Da-jian, FENG Xiu-juan, JIANG Shan-xiang
(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; The effects of florfenicol ( FFC) and ethanol ( EtOH) on the activity of cytochrome P450 2E1 in
Carassius auratus was investigated by pharmacokinetics using chlorzoxazone (CZX) as a specific substrate.
Fish were divided into three groups as follows: FFC-treated group, EtOH-treated group and the control group.
The experimental group fish received either FFC (100 mg/kg/day, orally) or EtOH (1 g/kg/day, orally) for
5 consecutive days. Control fish received an equal volume of normal saline only. On day 6, all groups were
given an intraperitoneal injection with 10 mg/kg CZX. The plasma concentrations of CZX were determined by
HPLC. The pharmacokinetic parameters were calculated. The results showed that the concentration-time data
of CZX in three groups were all fitted two compartment model. Compared with the saline-treated control group),
elimination half-lives were increased by 5 and 0.9 fold(P <0.01), area under the curve were increased by
3.3 and 0.8 fold(P <0.01), and total clearances were shortened by 83.8% and 51.2% (P <0.01) in the
FFC- and EtOH-treated groups, respectively. The results indicated that the activity of CYP2El could be
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obviously inhibited by florfenicol and EtOH. Efficacy and éa.fety profiles of a drug may be affected when
concomitantly used with them.
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I8 Z P450( cytochrome P450, CYP450) J&— 40 114 £ R DG4 A HO AR L B K R e , 35 2 N TR
HRSMNEEL A YTE RN E A BB . FSAY TSI E R E 1 CYP450 T 1R 115
P, AT L MR 9 AR 8 . CYP2E1 (cytochrome P450 2E1) B —A3E % E B A, T2
AT KRE /NS TR SYHEBUEY A RESMEEY RS Y UKL 4% LW,
CYP2EL f 35 M TT LA g — Lo S USRS A S I 52 , L o Gk 7 5% ( chlorzoxazone, CZX) {12722
g1 CYP2EL 4 R8I, BB RIEITH CYP2EL R PIIE M 03R4 2541 . /B % (florfenicol, FFC)
HBTIE K= S R PR B 25 2R W SLEY CYP2EL MR FE S, AT, 54 MK LA
FORBE R Z BN B CYPASO 7 MAT R IRE ., K LIS R B AT 5, R K W IRET 2543 J1 207
R T ROE B M 2 BEx) 135 CYP2EL 3SR i, LA Rk 7= I K & B8 25 Rt 2 L R a2k
CYP2EL HIAHEBIFE SRALH AR T i BB

I BRI

1.1 R

i BEMEME A ( Carassius auratus) , E¥{EE (151.5 +23.4) g, FHEK 16.24 £0. 81 cm, HITHE IR
HOKFPR TSR E R A, BN FRFE T 60 cm x50 cm x40 cm HJERLIKFEN , KEA T B AM
BAK,pH (7.2 £0.1) , SSHEENELTE IEHE(D 0) ~ 7.5 ~8.5 mg/L, AT IR B K
BAE(22 £2) C,BAKFEHIES B, BREK3 K, HBEYIF2 A, BARBRASTHAERN 2N A
R RIET 1 RIFIERE,
1.2 Py Bis|

ARV IRARUE T : Sigma , #E5 043K9020, 43 99. 5% ; @MY SRFH VLA M R E LB FRA R, L5
050708 , 4 =98% ; B R E[EM ML h Lk 25 L A PR~ 7], #it5 0503011-1, 4% =98% ; Z B
ST, B R =99.7% , B R FEFNERA R, #5 050610607 ;0. 9% FEALFNFESHR : EE K Z s il
25) 5 05062502 ; B . #85 [F Merck , 1% 4% ; 2. fE : Sigma-Alorich , @32 ; # 47K . A Millipore 2\ E]HY
Milli-Q Biocel 417k R4t 4 , fEBE(E 18.2 MQ,
1.3 {¥&s

= OB RS A ( Waters ) ; & 25 B R 5041 ( Beckman ) ; 8 iR iEiR 51X (_ E#BIFTE) s BB F 00
Pres P (LT B HIHD) o
1.4 SRASMAFRE

AR AREYL A 3 4, BIXT IR B AR E A MBI, FARCE M LB A
43 l4% 100 mg/kg-bw F1 1 g/kg-bw FIEH B R BEBRM BB REANSG L, BH 1 IR, ELS Jd,
To A 2 R BB 15 X RIS TS B A TN K, 58 6 R RET W EM Y573 10 mg/kg-bw FI B4
3 s BT 255 0.083 .0.167.0.25.0.5.0.75.1.1.5.2 .3 .4 .6.8.12 h 3£ 13 4 A
BB AR M HEBHAREREE— DB, GO S GBI S BERE, M S NPT, 8-
B NEBF K — R METC R BN 1 mL 43 5] B G IR A AT R A 2R B .08 o ,4 °C 3 000 o/min BL.05 min,
B , RTFTF - 20 CORAE R,
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LS Mz EENE
1.5.1 mEHEmLEE

KR VRN ISR B AR, BB S JE R 200 pL TRIEAZEEL.LEH, INA LK 400 WL, 7EHE TR
RA# LFETIRA,12 000 r/min #.0> 10 min, B EEWR 20 WL #£47 HPLC 4347,
1.5.2 gy’

6, 7%4% 4 Kromasil C3#¥ (250 mm x4.6 mm,5 pm) , 115 30 C, Fsh AN B EE-K (65:35,V/V) ,HiL
A 0.8 mL/min, #4282 nm,
1.6 HiEsbiH

4 0 250 T S PR o 2 0 A 250 ) 25 R e 0 3P9T SCFRIZG R 3 2
FRFFERAFAL B, 43 45— R = F AR Marquardt IE3EACINE , RIE F I AIC E B AR B4

B, S SR, WA S ERA M EE S BOT ¢ AT HEBL.
2 #R

21 @R
AUV E M BT NINE 1 Prn. ERENQIERET, BIREE, BEE TR, @R 8k
BT [RI7E 7. 8 min 724, X M 5 AR RO ZR BB R AT, TS 3,
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Fig.1 Representative HPLC chromatograms of ( A) blank fish plasma, (B) plasma spiked with
CZX standard, (C) plasma sample obtained after injection of CZX

2.2 MSRARHER LRI EIR
sral B B 250 pL BT 7 NMRRAEEELE P, S IMAN R E QWU F R R 250 pL,
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RS 25 B 47129 0.1.0.25.0.5.1.5.,10.20 wg/mlL B , R s IR AL E HEAF , B AR E
SIE S W, LASMEb o g AR (Y) X EL MR BE (X) HATLAE RS, 42 BIE 572 ¥ =18955X - 53. 213,
HXRRER=0.999 7, LHEFEE 0. 1 ~20 pg/mL, HfRAGHAE N 0. 1 pg/mL. FHEUME 3 67, IASR
HEWR, T AR E 25 R 0.5.5 .20 pg/mL YA, 7% EiRT7 A0 BS54 HPLC e , MR B4 T A
P9 REAW S SR E P R MRENERCERRT 95% , H N LA RZERRB/NT 6% ,f6
YRR E K,

23 RERENZENAMDRNERE 100

. ’a 14. 00
A S 12,00 A
- 2 10.00 o
R 10 my/kg FIRLKBBESE S 5 oo mal -4
WREW ML A 20 MERTUAL, R & 00
KR H T RALEA S S AR TN E 40
e BE 14 B B 7 T R 0.005
2.4 FRBEMZENAMWRENES W /h
IR P2 R AN v
ARSI T S CZX (10 mg/kg) J5 , A FEYb 52 (10 me/kg) J B2 AT 2%

YOS AEE M % P B R B S R R B o — R R Fig.2 CZX plasma concentration-time curve in

W~ =R MEN 1/C/C, _%Eéﬁ%[m] ERE differently treated Carassius auratus after single
FRAELIRE B, TEHYI RS HLE 1, i. p. administration of 10 mg/kg of CZX(n=5)
ZERFH, XS IRAAR L, BARE B EHM LB E [P R A FIEMT 5 FM0.9 15, &2t K
ZFBFE(P<0.01) ;50 HR T EATFIEM T 3.3 f5F 0.8 (P <0.01) ; SHERETHIHL T
83.8% M 51.2% (P <0.01),

F1 FRLEEBEESERDE (10 my/ks) EHEELHESH
Tab.1 Pharmacokinetic parameter values of CZX after single i. p. administration of
10 mg/kg of CZX in differently treated Carassius auratus

25 E A Xt R4 B4R BEREH
tip h 6.809 +0. 584 13.027 +1.425™ 40.975 £4.355*

AUC pg-h/mL 14.083 £1.615 25.741 £3.203 ™ 60.916 +5.828 **
CL L/kg/h 0.672 =0. 074 0.328 +0.058 ** 0.109 £0.021*

RGP+ REETEREIR ;0 =5; SXIRH LA »+ P <0.01

3 Whig

BREER—TEETANKERLE EIER, LA 8 SRR DA 2355 =, STl
AEZWHEFNRIA L BORMTTE TR, FEHER TSR HA RSB MNEER, TENEEER
HEREATRERIWERIIBIG. BT FFC X WK RIRE T R H R IR IR e, M2 8%
RHEA, BmE RN BEK - REH &R NERNAYZ—. A, BRABREREHRFIERK=HRE
2y bR BRIE S SO H e AR E C EBE K. BRTE M T FFC KA SR 25130
FrzEwrat  BARESME FFC e — a2 1 M253h B aT iRl , (B L0 3h ) I 25 B v i T 5 I
WAMIRZE H.

WE )T IZ MU TR MBS 3 1 T RIS o 45 RE ROE BRI IRET 25 v] RIS PP AT
FERVZG YRS 2 RGOS AN RO , "B 2 B I 2 Bl S B AR SR VR, 5 3h = S R AL AT
B R BT REXT 25 M B iR BB 0L . RV o= 2 B RTHE— RO AE IR LR F R CYP2EL B4R R
2,49 90% TEFFIEZ 6- 32 AL AE R 6- M 5%, AN IBNe R =5y CYP2EL il , BUHTE M s 9 At
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BT LR B CYP2EL BT,

5B RS S A& T S BB 2 A B VR A, AT 25 9 9T S AR B P AR B AN B S
G, HAYEAR AR TS R AR BB R R 4% ~54% , 31 HHEE B& P25 25 W fh 2
Bmmg it . R EHBEA AT RAINK L EENBT R, A THRMEN MR, 3
ATRET | BN ZT R R . I, TER 250 & I BRBURL T A5 06 25 4 1) A I8 LA AR SR 25 A 5 )
FEY BRI, X O BN IR AT Z S EN N — T EERNE., B4 NI, EAEER
B SCHRIESE 8 25 T REZE7E CYP2EL 3B ) KA s AR 25 AR Bl ss B R E N 22 1, B4k
R BREE K FREN M ERE, K=Y TR ELAAF R v RAYHFERERM, B
FoKF=25 T I A 50, B BT % Tos e B 4l Bk A SEI 3y , A IS e RISk IR 12 B TR 5 T
SRS AR Y , RN RA L ®RE I 10 {58 (100 mg/kg-bw) #4ES5 d OELTEERE
JE M R AT A TR G VD57, S T SR VD 2 AR PO AR5 A8 1k 1% 0 Sfe 8l 32 R FFC % CYP2E] fy58%
. IR, ARG A TIHTL SN CYP2EL H2 3475 550 Z B X 8% 10 B g 820

M SETe 45 T LUE A S A Y IR b IR 3 R, A S B R — AR M A R A ZE S min, I
B MELEI A B AR A] . CZX T8 R 451 T 75 35 U 481 8 ( Pseudopleuronectes omericanus ) UL il
B ERBHE R BIH ISR, 4350 65 ~ 148 1400 ~ 800 pmol/min-mg'™! , ASLH T FRLH M CZX B2k
FHAO 6.81 h, T SCHA[ 7 | #E R R T CZX £ R FELHN 89.2 min, XFEEHMERS bk
Sk Vb R TE B A EL S T ok R B RS MR I R R 2 7 R — B0, R B T CYP2EL ZE f eyt
WAKFEAR . BT, CZX 164 CYPE] EMERI 25 YRS F BT IR t,,,, . CL 1 AUC 253545, H ozl
WIS L T (b, ) BRIRE SR R E SRENEERR, 2R FENITNISIF, LB
BR, F BRLE AR L JE 2 b BB A SUME v 52 25 B 4R T T RN, R SR AR, AR A HE TR
ti 07 40.98 h, FIXTHELH (6. 81 h) L BEIEK (P <0.01) X R FAEEZ X8 CYP2EL BABIRK
MEER., KBEA/NR ERTIRSERER, B ZRAHORIK CYP450 By3mHIF]1" ", Farombi %
H— UL RAB R S HMEEE PASO FIEFAMGIER, Al5 B KRR L LR R AR V- 5
HEG S REETEE O- R RN EETWEW O- R EEEEE T, S4RRERTUER
W, FRREMAERENTABENIER EER —BUE, BIX T2 B EE MwlE . HIL, Y8 K%
5 CYP2El BHRMZ5 DI ts B8R BE A AR AR T T 4 & FI BT, 7R 7T B2 2% A= 25497 18] 9 A EL4F
FL R e AR, BRERPE, ZBEEHILSIYE CYREl MEMESH, TAAKI %R
DA, 0%t BEZH A b 2 B b 3R 0 AT LLfaiT R Me 0 5 I 2 0k B PR B T , 2 i 48 R TR AR, Y I R
1,126 (13.03 h, 25 Ry 3 BRAL[ 1.9 ) T (P <0.01) , B 2. BExt 8 CYP2EL 45 — 72 1 61 /A
fa25[g CYP2 [FIThEG AT 4 FLE ¥R CYP2E A1 CYP2B HiikiR B, E A B3 2L 3h 4 E MR B R
2 A 2 BE R SRR PASO fiF AR, Schlenk & P BT R BoR, 1% 1 mL/kg REF B4
BT 5 AN (Ictalurus punctatus) B8 RE 51 B2 , iF Western E135 3 CYP2K1 1) CYP2 B4 B2
FFHE PAS0 CATLL FI CATL2 (J& F CYP2 EEFKIR) RIB B T 31% 51 41% o FiJG , Al & BH
PR/ FIREET5 0.5% 1 1.0% ZBEMI#K T 24 h, 5 T8 (47-ku) B9 CYP2 #8644 5 F B 4R
PED , M FL 304 CYP2EL St ZBR i B AH HE, 45 F EtOH J5 47-ku 8 MA Ris, HETFEKN™
X SR 7, Bl CYP2EL 35 M M /6 A 45 SARAT , VLR Z BEX) 26 CYP2EL WA B SIER, MK
H—EWMHIER , EEAEERLS A FE— 2R

EIVEFEX A= EEGY MG YR EHITETERE, AER HEKMESHE Gy A kit
R,z mRE B R ARSI 254 H 257 F  E R i A 2 — , BB U
A B T B TS TR 22 SR TE K P2 B DA P R 5 AT P B F o Bk = R I B R R 4 Bk =5
FEMTT R & B . AR BIIE 4S50 0 HG R4 B AR At T B2 ) b A9 BRI R 4R, Rl ATl a2
P450 R IR NVE IR EE T B ARE A,
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