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FEEE R T R RORAR (35 A F ARk (MBZ) S HAR S 22 HT R K s (MBZ-NH, ) FIESHE HI R K (MBZ-OH) 7EFL )
(Carassius auratus gibelio) NI B LR TR EE BIEZ: 3P97 252N J12# T /00T, 45 R (251 1) CHIZKIR A1 T Al
FH T MBZ 20 mg - kg™, 2G40 R & S PHGARAL, 22503 142400 : WGHRFRFH ALK, 0235 h'; TR
Tapp 5226 h 5 Z5HHHEE FIERLAUC 180.07 pg - h- mL™; FEXAFLI GV, /F 2465 L+ kg5 WEFRFCL(s) 0111 mL - h™' - kg5 35
WEERSHE] T 00t 6.20 h; FEERIRIE C,,, 4.14 pg - mL™o SIHFLIHIE, MBZ 7EAREPIA N IR0 , THBR - IH i e K, 251X 30
TS R 22 R, BEE A B 250 Rl s 25 e 1 5 . [ DK =Bk, 2000, 16 (3): 434-441]

SCSREIA]: A FRRIRIE 5 SR FHRIRIA 5 SRR IR s 250C3h 1575 RGO (i

FE5rES: 894 THERFRIAAD: A

FRRIKIE (MBZ) J& T AR TR 2451, L FR P
AR | ORI R 2 Skt R2E 4 (5- 2R F
FE—1H-Z5fwkme —2— JL) S 5L H R FH g, 2 — i L
T TEEK B 225, I3 T2 U CloHsNy05, 1971 4F
Van Geldev i UK 5 5, I 4838 B LR, AR AR A
FIFAES AR FH . MBZ AR A —Fh) 1% % Bl
PSR i by 2R riy e B R e, EnELBh
Wb PRI 11 B A0 e 2 ek s ol ™ xop A
BRI A O B B a ARG, nhay T
INBCB TR AR IRk AU . FE7K 7= LG 4 F R v
TR SRS R s, TR EK I T I
£ B RO SR 25 TR T LT 2 T
NS O O SR L NG EZ T e DAL 3 e
IRV BLE 25 75 28 R 25 e A7 A8ORs /)
VERI PR 5L a . E T YR oA DL F R BR A 7K 7
RN R2E SAGE . AR BT %2
TR A PN B 25 AR 2R, A A 0 E B IR Rk
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s BHEA: 2008-11-12; f&iTHHA: 2009-01-16.

TERES: 1005-8737- (2009) 03-0434-08

1 HRST®

1.1 Kz

{8 B AR 0 (Carassius auratus gibelio) H H [E 7K
PERFEE A T B AR LK P B T A T i e g A 1 1K
Ji A (200£10) g0 SEHRTTE 1 m® KRR I 7 1
Sl B R AR 10, S50 HIZK g BE <48 h A KUK, i
70 AL R K P IR E R T 5.0 mg - L SER /KRN
(25+1)°C, pH{H A 7.5 ~ 8.0, S5 1 P b 24w]
1.2 AR

MBZbg HE i (4 FE = 99%, 32 [ Sigma 23 7)), 2
FE 2R B e (MBZ-OH) 128 3 B R DK s (MBZ-NH,)
(4 = 99%, Witega L%, Berlin-Adlershof GmbH);
MBZ J5 53 (SR = 99%, JUM B e A BR A FDD; 20 2
2 TG IE O 08 55 (4 R 235 46, Fisher ChemAlert 24
), S BRUR R T e (3 A 2, I 245 4 A
AR IR AR, = e B — A (rprali, K
LA R Ak 2R 2 DD, BRI S A BT — Sk (4
Brati, KEER KA #2 Aw)s
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WEIRER 2 WP . MERRPRIIEIR = — 5 (Na,HPO, -
12H,0) 17.9 g F IR — (44 (NaH,PO, - 2H,0) 4.6 g,
A3 T 1 LZEIE KRB 0.05 mol + L7 AUV, 2%
JEHE9 L RIRFREGIR & 20K pHAE S 9.5,

TE SO : A VR, FREX 1.438 o IR — S By
fifEAE 250 mL AUZE /K FPAC ] .0.05 mol « L (R —
AER . B, SRR . AT AW +B
W AT LT « 3), FI IR K V5 Vi pH A %2 2.0, 24l D8
(B N L ZEBE BT B 4 CrKAET & H

BV A VI T BOMBZ A 1 5 0.10 ¢ JH — !
7 AN A7 5 72 223100 mL, 15 21 i 1R JE 1 000
g - mL™ BUARERE AT, BUMBZ-OH . MBZ-NH, B
ZIWFRIE LA 0.10 o FH - F B FH I e i 25 211 100
mL, 158 FR N 1 000 pg - mL™ A bR HE A% 55T
53 D 3 T bR fifh 25 R Hh 25 BU10 mLIRA 5 i 3h
FHF B 22 100 mL, 752 JF 4 100.0 pg - mL ™ A
R AR
1.3 NEE5iEF

T RORRR €, 354X (Waters 515%2,717 [ 8l #EAF
v, 2487 XU I8 22 AM il #% J Empower (83 TAER);
3 5 3 v R 250 L (H A HITACHI 20PR-520 %),
Mettler-TOLEDO AE-240 %14 %5 H, 7 K (45 ) -
FEFN 20 )5 FS-1 sl S ML (RS 38 2 AR A
RS ED; IR S 8% (g AR A AR il ) ); 18
LA (IR AR 2R PR AR A IR 7)D; HGC-12
AWAL (HENGAO T&D/AF); Sartorius PB-10 IR
T (GEEZEZ AT A,

14 KWigit5RE

F13E 25 24 MBZ J5063 200 mg FH /14— FF K7 A
VAP 100 mL ZE1B/K 8 25, BL I 25 ) BT i vk iy
2 mg/mL, %20 mg - kg™ HRLZ A4 H 2 mLTE
SFF BRI A MR T Hreffl A TR TR B, JE [t
oA TS0

FhE: 4525)51025h.05h. 1 h.2h 4 h 8h.12h,
24 h.48 h.72 h.120 h 168 h FEHHIKIIMLI , 1% 244
LB M LA 3 000 ¢+ min™ B0 10 min, B E 7,
[ st g )35 LA L B2 A O 85 I 37 AR Al

AT 20 CORAF#

Tg—Bf ]S A IS BB, VR R SAEATHRE S 43 5]
AEFE . FIHLS AR 2 A I
1.5 ftFamTsbiE

WV R LA L Bz I B I R0 00 A
TN HARARR, BTHGE S LN EY, B Es )9k
PLH AR 2 BRAR ERR AR B S.0 ¢ T 50 mL ¥R} 2.0
B A0 mL AR £R 2% R AT 20 mL R 21, B
eI G AR 5 min,5 000 r/min B0 10 min, B
HREGR, FIIA LS mL R R, EEBE—IK, &
IFRBUR TG0, B 40 COKIRIEFE 2 K% BT
i1 e BT ERAFRE 1.0 g5 B IEAIFAIE AR 45 B 0.5 g5
MHECL0 mLo A3 5A 1S mL HZEZ.LE T INA
0.5 mL IBERRER 2 I AR5 I 4 mL LR LT, A
HIR AR IR BENR %R 2 1 min, L4 000 1+ min™'
010 min, W FIHW T 05— %15 mL A ZE B0
W AR — K, B9 DIE R AR E T IR
FIAIR 2T BFIA Y53 5 T 1 L P 0E 25, Fm
A1 mLIIE e, B HERIE A LR 1 min, IBA
T 4 000 remin” B0 10 min, 5% 2 IECRER,
TR Z:0.22 pm 8k U8, H T HPLC I AE .
1.6 HPLCH#iA%
1.6.1 BIEZMHE  Waters symmetry C,g 2 AH (015 4
(250 mm x 4.6 mm, 5 um); FEHAH: Chf +BEiR — A8
Y (0.05 mol +17',0.19% = Z.1%) (33 : 67,V/V); ik
0.8 mL - min'; FEI: 30 2SRRI < : 298 nm;
PERE: 50 ul.
162 MESHRAREREZNHE SHME.AH
ZLOVL P JUE ' L B2) Hp i A MBZ., MBZ-OH #il
MBZ-NH, CHRHEIR G, [ H 2 ) o i ik B L o3
5] 240.01 ~ 100.00 pg * mL™ F10.01 ~ 100.00 pg- g '
FERE S AL B 2 AL R/ HPLC 20 #r , AT AS (1 45
PIUEE AT o S DN A A , FH VL 1 S0 S R B o S R A s
bR AE TAE MR, oK 5 BRI OC R, =S
P ZH 2 AT o e v J3E 2 W % 2 1, 2 A B
JE I AE 4 5| S =A% HE L M 1 24 W 1) Jo vk S
S S ARASIBR
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1.63 EERSBZEENE ICE=C/Cx100%,
Hrfre A RS (R s 2D A —E 1
MBZ. MBZ-OH Fl1 MBZ-NH, & AIbR TR 4V, PP RE
i PBUAE B 7 i A I I 3N 2 W i MR €,
A —5E Y MBZ . MBZ-OH F1 MBZ-NH, & HIb5 /4
TR, MIAS 3R 2 B VR B AE 4Fh s 4141
TR 3 TS T 4 JoT s vl B /KSR B A v
i 20 20 5T VR B 4353 S 0.01 pg + ¢ 0.10 pg g
1.00 pg - g F110.0 pg - ¢!, ML A 0.01 pg - mL™",0.10
pg e mL™ . 1.00 pg > mL™ F110.0 ug - mL™", %4> ¥ B
(RES, BN A B RINER S A H N
K H ARG
1.7 HiEabiE

255 1 A R SO RR T [ 245 2
2B T R LS AR 1Y) 3P9T 24 B A 3BT A

e, 252 ARl TR R R AR 2T SR
I, 5% H] Microsoft Excel 2003, SPSS (13.0) #E171
CRIESR

2 RS

21 tRAEMZAESHEXRE

25 LR A ZL GULA) I B IE 52 Ao A MBZ,
MBZ-OH FI1MBZ-NH, £ H1 b i 18 & W, i H 259
TE 4 2L I 7KF- 24 0.01 ~ 100.00 pg - g, ML H N
0.01 ~ 100.00 pg - mL™". FHE fh Ak B 5 3 4 B 7
0.01 ~ 100.00 pg - g #10.01 ~ 100.00 pg - mL™" {5
WM R RAT . DAIAR 0 45 ~F- 4 0 T AR A vz o
VR EEAELAE A, JF R bR 2. 5APEH 2
MBZ . MBZ-OH F1 MBZ-NH, ()47 1 i £ K A 56 2 %X
&,

%1 MBZRERGHITEER 60 32 F128 £ AR v H 2 ANAE K R &L

Tab.1 Standard curve and correlation coefficient of MBZ and its metabolites in Johnny carp plasma and tissues

PrifE £ 44 K VXK LTI (BSR4
Standard curve Analyte Linear equation Correlation coefficient
[N MBZ y=14231 x—10985 0.9993
RRHERHES MBZ-OH y=6392.2 x—4556 0.9978
Standard stand of plasama
MBZ-NH, y=17363 x-15116 0.9864
. MBZ ¥=25574 x—8920 0.9233
WUA 5 HEHHER MBZ-OH y=17221 x-6756.3 0.9550
Standard curve of muscule
MBZ-NH, ¥=26269 x—18943 0.9540
e MBZ y=74170 x-33536 0.9363
H?H}H‘ﬂ?/ﬁﬂjﬂ?ﬁ MBZ-OH ¥=52504 x— 30581 0.9464
Standard curve of liver
MBZ-NH, y=52163 x-21133 0.9880
. R MBZ y=7683.5 x—2385 0.9943
HE I MBZ-OH y=22116 x-20349 0.9991
Standard curve of kindey
MBZ-NH, ¥=5348 x-3281.3 0.9525
F IR MBZ ¥=29389 x—10828 0.9940
Standard curve of skin MBZ-OH y=28312 x—-17262 0.9786
MBZ-NH, ¥=23094 x—8939 0.9698

22 EESEEZE
ARSI AT T A L SVRIMIR 44 B iR K
SF- (4 MBZ [B] Ui 2% 9 81.29% ~ 86.3% , MBZ-OH [ it 3
}86.5% ~ 93%, MBZ-NH, [F1 5L % 4 70.6% ~ 75.0%
IS H RS % B2 5 H RS % B2 /N T 10%.
23 MBZEEHELAFHIRE
FEIFN ) MBZ R A A A A bRt 4 s

A RS 7 AR (R 1), ] LIoK H 25 W0 e 5 4H 80 i

WePEH (3R 2),

24 MBZIESREMENHWAR NFESE (R
MBZ D420 mg - kg™ 5l By CIE AR B )5, 7 ¢

Bl 1R 28 3P97 52 AR EN 123853 A, 1

2k B 55 ) DG R AT S M S AR, Bl

25 B N C=17.38e """ +1.9446 Y K, <K, BB
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R2 BFIE20mg- kg™ BW) OFE MBZ 7R & i ik Fn£H LR Fh Y 5% 2
Tab.2 MBZ concentration in plasma and different organized samples in Johnny carp after oral
administration at 20 mg - kg™ (BW) n=5:x£SE
i MBZ 5% 847K MBZresidual level
Time WA/ (ug - ™) MK/ (ug + mL™) JHFE/ (ng + &™) W/ (pg-g) B/ (ng-g™)
Muscle Blood Liver Skin Kidney
0.25 0.136+0.003 0.193+0.026 0.873£0.012 0.087£0.112 0.017+0.006
0.5 0.309£0.045 0.427£0.016 1.01£0.164 0.179%+0.203 0.121£0.008
1 0.543£0.206 1.180.248 1.289+0.227 0.540£0.231 0.340£0.011
2 0.881+0.220 3.161+1.394 2.03+0.182 1.039+0.634 0.734£0.204
4 1.305+0.413 4.04£1.573 4.59+0.335 1.45£1.082 0.898£0.082
8 1.755+0.536 4.73+0.461 5.789+0.803 2.369+0.528 1.369+0.228
12 3.027+0.253 3.72+0.547 7.880+1.235 3.232+1.225 1.5334+0.225
24 2.801+0.665 1.51+0.714 9.546£2.121 5.173+1.413 1.673+£0.213
48 1.434+0.135 1.22+0.898 6.907+2.378 3.298 +1.657 0.898 +1.657
72 0.6631£0.048 0.89+0.467 4.101+1.053 0.529+0.081 0.529+0.781
120 0.242£0.023 0.534+0.233 1.786+0.034 0.381+0.102 0.381+0.362
168 0.012£0.004 0.141+0.163 0.887£0.136 0.095£0.066 0.165+0.066
®3 HEFIE 20 mg- kg™ BW) AR MBZ EEREMARMAR I NESH
Tab.3 Pharmacokinetic parameters for MBZ in Johnny carp after single oral administration at 20 mg - kg™ (BW)
28 L0 IR
Parameter Unit Blood
A pg - mL™ 17.38
o h™! 0.151
B pg - mL™ 1.944
B h! 0.0133
K, h 0.235
Lag time h 0.199
V,IF L-kg" 2465
Tima h 4.612
T g h 52.26
Tk h 2.947
Ky h™' 0.044
Ky h! 0.045
K h! 0.074
AUC pg+heml™ 180.07
CL(s) ml-h - kg 0.111
T et h 6.20
Coas pg - ml” 4.14

TE: AL BZGIIZ 0 B 27 AN L r9#EE; . B 2350 23 A BRI — SR 2 Ko, i AL s T e s BB 9 — 41
BEAHFEL Kot S I BR I — ZGA A G Kot P e s ol S0 S ez 1) — SRR TR Vol P WM AR AUC 24 — I 2R R IR ; Lag
time #FJF ] s K, S — SR GEA T EL T ) HESTEF S ZERITAE I Ty T p 2300 PSR B0 7, A S 2
2 It 5 I 2 ST e LRI TR s €, ARG 2 )5 (s I 25 BTREVR I 5 CL (s) SR B %

Note: A, B-Drug concentration-time curve on logarithmic graph curve on the horizontal axis and vertical axis intercept; &, f-First-order rate constant for

drug distribution phase and elimination phase; K, -First-order rate constant for drug distribution from peripheral compartment to central compartment;

K,y-First-order rate constant for drug elimination from central compartment; K ,-First-order rate constant for drug distribution from central compartment

to peripheral compartmenti; V,;/F-Apparent volume of distribution; AUC-Area under concentration-time curve; K,-First-order rate constant for drug

absorption; T’y x,-Absorption half-life in central compartment; 7’54, T'(12) 5~The overall absorption half-life and Elimination half-life; 7, -The time at

highest peak of concentration; C,,,.-The biggest concentration of the drug in blood; CL (s) -The overall clearance rate.

e
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BT 1 pg- mL ' ARAER G (A) FA25)5 8 hAREPINIK (B) 44255 12 hAREWILEY (C). 5245 24 h RENIFAE (D).
LRZ G 24 h BRI (B). 23255 24 hEREYRZ IR (1) A (L pg 1
Fig. 1 Chromatogram of 1 pug*mL™" mixed standard solution (A), Johnny carp plasama sample at 8 h after oral MBZ (B), Johnny carp
muscle sample at 12 h after oral MBZ (C), Johnny carp liver sample at 24 h after oral MBZ (D), Johnny carp kindey sample at 24 h after
oral MBZ (E) and Johnny carp skin sample at 24 h after oral MBZ (F)
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24 A k2 1 A 2 103 A/ 2 ] 3 v ok
EIHFER,
25 BikE

1 (A-F) JERRiETR R AR AL BV T MBZ J5 1 2K
T4~ L ZURE i H MBZ 7K S 38 31 e 1 A A €235 12
F P11 AT DL, R R MR 2 £ (AR IS A AN 2 2
HEL T MBZ-NH, Fl1MBZ-OH FifR{ Qi B2 i
WA RIS RIS, P SE BE b R 4.

3 g

3.1 MBZTESREMERIZEBNFHHE

R0 0 352 v ) MBZ 25 I B A B L T R
W, 35 Pandey 25 0 A # K LSRG B9 25
R 2 R 5, FRIra", g
72 45 A PR T MBZAE S I v 9 25 10 5 g 2 A
N L RO Kitzmanl 45 "HGE T MBZ R 29K
R AR BRE 1 SRR A P 254 gl 2 iy — s A
AU S SERTRAY 22 R AT R S AL R RN e 25 A
s Ko T 100 72 SN 25 )RR ISR 52 11 T 24
Fio 776 24 G MBZ 40 mgkg™, L1 2457 BE 3416
I H] 7, 47 4.48 b, WIS T, ), R 174 b, BRI
RHHRK, N0.514 b, Pandey 2 H1 38 11112 250 e
[1 it MBZ 40 me/kg, Fo i3 i 25 W S84 T, =
(58+0.88)h, K.=(034+0.06)h™, T(n).=(3220.06)h,
ARSI A AT 21 MBZ AR AR BA P 1l 5% 245 Pk 7 3k
W FF 7] 7, 4 6.2 h, WIBGE 3 H HUK, 0.235 b5 Wik
BRI ), 4.612 ho MBZAEAR B P A4 15 s i 1]
ST 5 28 T T 2, U B 25 W AE AR A
(M SH R AT IELEI Y o T ) S 2GR AT
THBRH AR SR A SIS R AR = T )
5 52.26 h B KT Krishnaiah % " 47 8 19 2 PR [F 4
(1 MBZ 76 A AR N (R T B3 2 3 30, 43 31 Ry (13.2£5.6)
hA1(8242.9) h F K 1 25 "4 3t MBZ 3L 31 1 A
FIAE S A4 P9 143 B 21 52 W0 43 00 Ry (4.5£0.7) h Al
(6.3£2.6) h, JHBRAS IR L AE (AR N A . SIHFLshH
FINZEAHILL, MBZ LEAR SR I 5, T e 10
WS, 2508 I F S B BRI 22 5

YR LR 456 e A A
B 21 AR BN 12 2800 R0 R L 25
HlFHEFEERNIREZ — 750 APBaEl
FE ML GRS AN, R B LA A 43 A1 AR

BAYR ETIRFEE 4 20 mg + kg™ B MBZ, 25175 1135
FNLHZIN 2 — BV BEUNER 2 JIT 7R : SRV . NG
SR IFE J iy JULPA B E. MBZ ZEFE
WS € 13 52 757, 3 5 Braithwaite 25" 4 78 (9 A 11 IR MBZ
TR TR, 2 e AT
3.2 MBZTESREME R K54

HREPEIIR MBZ J& , 7EHAR P42 MBZ-NH, Fll MBZ-
OH PRI (B 1), Tosifidou 25 " 438 T H 1 x 107
(1Y) MBZ 2 Y0 R 168 £ 24 b, 454 MBZ-OH 1 MBZ-
NH, W AR 3547, e rf MBZ-NH, 75445 P 14 75 543 ) 1]
Bk, T 14 do BREARLE MBZ K AR 5% 88 (L
) 76 ST gL (LR G 5 IE B )
FLAE 1Y B e 5% B B i (MRL) 43 591 4 60 pg - kg™ .60
ug - kg™ 400 pg - kg™ .60 pg - kg™, i A B AE K
A SRR L, ARSI (251 1) CARIBAMFT
RO VLD B P SRR B R U R R BT
MBZ L2 R, i — 22 T & T MBZ R AE a2k
5 AU oA BT BR GORE, 0 Ay ) R e e 4% B PR
(MRL) KARZ5] (WDT) 4244t T2 %50k
3.3 MBZHWAZHAXRKERE

MBZ EEHIWE N SR 2y, o AR K =
FEA T bRz Al 2T R T IR A I 8
FEKIRAR T 28 CH, L2573 7KF- 47 0.6 ~ 1.0 mg/L,
RN T 24 he KRR I 28 °C, HEUE 25
IKFH02 ~ 03 me/L, AT IFRIZGA . Zeitgaess " i
FEHAAE P FAHFH 0.8 ~ 1.0 mg/L A MBZ 14 72140
FEA U, DhFa R O = B B H 4y e — g 22
3~6d, K, #IUE I MBZ 57~ 8 d A AL 1
UKo A, MBZ 38 ] PGS 7 HAh (0 S A BRI g
LRAE 1o AR T R AL R TR S
Z R RT3, 259 B AKX K IR 253
JCARTF I, ] PN SR X5 T v T X 4Gl , 2590 7E
IR AR DR T5 HE— BRI . ARSI R FHE
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B A 2 N 2 YA B MR N ) 5 012 08 b 25
WIS IR FRBE RN, R 25 s B (Rl A
MBZ 1) 04 85% 1o 7% B BV (MIRLL) 76 S [7] [ 2 A
M X SRR, T 2 5 R S AL AE ) MR
0.04 mg/ke™; 35 [l FDA At v I 1 5 A ™ | A
2 G  HHRT I RILAE 7 7K 7 i MBZ 1 MRL A 0.02
me/kg, 1T MBZ AT 4 By RiE, B K095
200 10 B A, H BRI B B G Atk P PR e
WAEHE S PTIZ5 IR B A2 g B
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Pharmacokinetics of mebendazole in Johnny carp (Carassius auratus gibelio)

GUO Dong-fang"*, LIU Yong-tao', AT Xiao-hui', YUAN Ke-ping', WANG-Miao"*, QIN Gai-xiao'*

(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou 434000, China; 2. College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The concentrations of mebendazole (MBZ) and its metabolites aminomebendazole (MBZ-NH,)and
hydroxymebendazole (MBZ-OH) were determined by using the High Performance Liquid Chromatography. The data
were analyzed with the pharmacokinetic computer program 3P97. The results indicated that when Johnny carp( Carassius
auratus gibelio) took single-dose MBZ 20 mg « kg™ at (25+1) °C by oral addministration, the plasma concentration-
time course of MBZ could be described by a two-compartment open model. The main pharmacokinetic parameters were
as follows: The absorption rate constant (K,) of MBZ was found to be 0.235 h™', whereas the elimination half-life (7, p)
of the drug was 52.26 h. The area under the serum concentraction-time cure (AUC) was 180.07 pug*h*mL™, and the
distribution volume (V,/F) of MBZ was computed as 2.465 L - kg™ The total clearance of MBZ (CLs) was estimated to
be 0.111 mL + h™" « kg"'whereas the time-point of maximum plasma concentraction of the drug (T,.) and the maximum

plasma concentraction (C,,.) were calculated as 6.20 h and 4.14 pg + mL™". Compared with mammals, in silver carp the

MBZ is absorbed slowly and the elimination half—time is obviously long; the pharmacokinetic parameters are also
different. So the detection should be intensified for the food security. [Journal of Fishery Sciences of China,2009, 16(3):
434-441]
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