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FEAHHR TEERDENGRE S 2R

RER', KR, B OB, BB, BAEL REE, RAM

(LAREK=RERTT, K KE  130033; 2. BREETRFEFHERITT, HH KB 130062)

BE EIAARE T AENHRLENGRD I ERRT, BIHENRE D HFESEREANESHREYD
MAERH . 4R 10mg kg™ ' BHREARRYE  OHMBERY ENANEIRF S F RS _FHH, L 10mg-
kg 'BREAYRRPRBEAHOAHBEF SRS —-S-ER, NEALGNTESRANESEH.
AUC 24.9481gh*mL"", Cygy 16.899202g°mL ", 1,5, 0. 1279 h,t;3.4032 h; AMAHNEEZRFHESEN:
AUC 150.602911g*> hemL™",C,, 5.7998 Hg-mL"", t,,,,3.4071 h, t,,,377.1239 h; IBA O M A LM B H ¥

Z¥H: AUCG6.8183 pgh mL~!,Cpy 1.7217 pg-ml~ ', t; ,ka 0.22643 h, 1y ,ke 2.0213 he REIAHHF XMW T EZ
RN ESHERBE(P<0.01),
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Study on pharmacokinetics of Norfloxacin in carp
following different forms administration

ZHANG Ya-bin', ZHANG Zuo-xin?, ZHENG Wei',
LIU Yan-hui', YANG Yong-sheng?, ZHANG Jin-xia®, WU Yong-kui®
(1. Aquatic Scientific Institute of Jilin Province, Changchun 130033, China ;
2. The Military Veterinary Institute , University of Agriculture and Animal Sciences, Changchun 130062, China)

Abstract: Several pharmacokinetics relative datas such as absorption, distribution, elimination and bioavailability
have been set up in this study on pharmacokinetics of Norfloxacin in carp following different forms
administration. Following single muscular injection and oral administration, the serum concentration time data of
Norfloxacin in carp were best described by a two-compartment open model for dose of 10 mg Norfloxacin /kg
body weight. Following single mixed in diet oral administration, the serum concentration-time data for
Norfloxacin were best described as a one-compartment open model. The main pharmacokinetics parameters by
muscular injection administration: AUC 24.9481 pg+h-mL ™!, Cy 16.8992 pg-mL ™", t;,,, 0.1279 h, t;,,3.4082 h.
The main pharmacokinetics prameters by orally administration: AUC 150.6029 pg-hemL !, C,..5.7998 tig-mL™’,
ti2, 3.4071h, t,,,77.123%h. The chief pharmacokinetics parameters by mixed in diet oral administered; AUC 6.8183
pgehemL™!, Cppl. 7217 g-mL"!, t,,ka 0.22643h,t; ke 2.0213h. The results showed that the main pharmmacokinetic
parameters following different forms administration were significantly different (P <0.01).
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WRY ERFEEMAAYNERZ —, W0 FRBEALH H5IAGKERFRT BRI
B, S IR S BIN0R, S R IR Y b AT R T AU EREEY
ETFEA/EATHEL DNA JE5 8, T3 DNA EH %D, b TREAREB BB ERIHT
KR MREHED, S 2N A TAR SEERK, HEAG FEAANERS HEHRUER
A7) T B B A 7K 7 3% 5 0 40 B v R e Pt B A R (B KR B 7E AR R A Z RS
NEFRRRBIE, B TIEERFE AR L WE LR, AR REHEFTE G, FRRAYRE
B, #TREAYHADERRR T ERN, BIR, TUEL ARG ANEY R oA,
R R AR S 25302 50k, 8 MR B IER A4 25 0 R, BSLRZG I, O 2 B IR R B B iR 57
A 6 S A0 R R A 1R AR KR

1 MEEITE

1.1 #%

1.1.1 Lo

HEREK=R%2ARFTLERGRME, PHEERH(90+£26)g, RKHI — HH F 7£0.4m x
0.5m x 0.8m /K EF A, A8 EH, KIR(17+£1)C,pH 7.2+0.1,
1.1.2 RARAGR

HRYERES(AE 9.50%), BT EEAUERRE ERVERHMA(ER 97.8%), HES
BERMIRFRE; ZR(AikL), d PR EERTR T ER,
1.1.3 (&%

75 % W H 2,38 (HPLC) 1Y , Waters Baseline — 810, u — Boxdapck — C18 3.9 x 300mmlI - D £, 484 % M
WRE, EE™ .

1.2 i

1.2.1 AAFHLARNDERE

UL BMBRBRIERADE, MAEBE KB TRE, & 10mg-kg ' MEHAEIRNEHRS
2, T4%5/5/ 0.017, 0.042, 0.083, 0.17, 0.75, 2, 4, 8, 36, 72, 120 h, B0 R M ImL, B F& 1%
FFRE.LEHIRSI,3500r min~ B0 15min, 3B MK, - 28CTHRAFZME, BRRHE S B,
1.2.2 OELHRMBEFXE

H1.2.1 FEEERYEH BN, DAEARNEEALRANG, EEtEEERE. TAHEH
0.1, 0.2, 0.5, 1, 2, 4, 6, 10, 20, 50, 80, 100 h H-.0-&ER M 1mL, G F L, BREES E,
1.2.3 BANELHRMEFRE

KiE R Y B IRA SRR P, K EEBER, # 80CTHE ARV, MK EFHTEERE, % 10mg:
kg ' FIBEALRA{G, XEHERBRAK. TAASEH0.17,0.75, 2, 4, 6, 10, 24, 80, 120 h B.LE
R 1mL, 543 L, BRRES B,
1.2.4 MFLER HPLC 3E

WA FIRFER I3 A RER, 7555 R 0.250mL B smL EFERE P, MA 3.0mL Z %, FERE
HIRS%E ER Y 2min, LA 3500r min~ &0 15min, R £H L EBR TS — SmL HLEH, REEMZ
# 2 mL, %0 10min, BRE2H LERS LRIES,70CKBEFRARTRT, AR i, B 200l 3
T HPLC ¥, i & Hsh A 0 +7 888 0.05mol L' : ZEE % 1mol'L~1: Z# 4 89.45:1.12:9.43(v/
v);pH3.0; FEE 1.0mL-min~'; R F 0.01AUFS; KW ¥ 278nm,
1.2.5 FRAEHERE

Xf B AR AR ME B R ) 4 A TR IE E MR R Y B & # A 05 0.25, 0.50, 1.00, 2.00, 3.00, 4.00,
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6.00, 8.00, 16.00, 32.00 pg-mL~'ARUEVR B R 51, L HPLC {43 5130 & F o i £, SR 5 L o 1o Bl 4 A
b, BT B R B i AR AR AEAR HE T %, 35K o 191 153 5 AR AR O R &

WRY B MRAREMZH & : /£ 11 X 5mL EZXE P25 MA 0.25mL 25 [ 3, B KA
R (0.25~32pg-mL~1), RIREZHIEE RN 0, 0.25, 0.50, 1.00, 2.00, 3.00, 4.00, 6.00, 8.00,
16.00, 32.00 pg-mL "' 3R , ¥ AR AL 3R 7 3k A H S, MER N A B3 M8 0. 2mL % 4%, T 24 10 000 1
min~ ' Z.L> 10min, B _E ¥ 20uL 1E HPLC 3477, LAI 75 80 45 0 1 BUOR A AR A, B B R B O I8 AR AR AE A
M2, 33K i B 7 R A L R
1.2.6 BEIKRMZE

¥ 0.50,1.50,3.00,6.00 Mg mL ™' Z5 PR HERAS 0.2mL A ZS A L3 0. 25mL, $* 1 3% 4 4 b 2% )
HBIHELBEEAPLCIE ., BMREEE 5 WK KB H 0% BFOF 0, 0K 3% 57 4 dl £% =3
FTREHTREESIERYERE, I 5FERMAR BT E AR B, B.

. B 88 1 52 0 25 0 P
HXEBCE (%) = g b st ez i e ¥ 100

(5 5 A ) o B 2 A Y TR B R TR S A B, B MR B 5 IR 08 , SR8 08 T IS &
dn BT AR P S E, ATHR B 4 % m e, B

(o) - BRI
XS EICHE (%) = 3 o 2 e 25 e~ 0%
1.2.7 HEWEEANTE

BARWEEFRD ERER, MAZ B ILK, L E 52 HPLC Bl E, WS MEBEH M 5 ) (1 K/
2h) 5 Fy e TR AR AR AL HE B L 4K _E YA LB L RI (5 Y/ FA) B e Ry e T LR LR o

2 R

2.1 kB &BEY R

ERENBEFRGT, UERBMHAENN EnRERYVESRE, BEESHTE, KB
(Retention time) >4 6.3min, K THHIGHH, MK FHBYEE0.25~32 - mL- WKERFRKEXF
R (r=0.9992), U5 BFEFEERBRETHHE N RMQNMR, 2 EHEERIRR 0.06 tg-mL™', &
FAXE IR H 93.16% , 4 Xt [ %K 85.96% ; H N5 HEEEE /DN TF 10%.,

2.2 ALRESHED

WRVEU 10mg kg BV EHERSE, HEAKME PR . 2B 5HEROIESNE L
Fim o A KB %84 9000 3P87 St A2 30 J1 2 5443 17, 25 W ok FE S5 e [8) 6 RBEE A & FPicE —
% A (Two-compartment open model) , 3l /1% 2 4 : C = 15. 6135 =>4 + 4, 5334e =257 L) ph5h Fr2¢
BRI ENA S HNE L.

BRI LA —RRBOI B HEAEA, HE - EEMA A, NERY RSN AT A ARG, R
R HE AR MCER AL, I 245 6 B 2 W B[R] T e 7 00322 h, W W05 2 %5 % (ka) B 34 103. 4994/, 2 Fii 4 1%
N AT (10,) 1R 0.1279 h, AT A B B AR TR, FIEBR Y T (t,,8) 9 3.4032h, Btk XS 254
B ETERRE CL) R 0.4008mL kg™ ' -h~ !, Pl At A W X A B BB, #h4 T @ (AUC)
H124.9481 pg-h-mL"?,

2.3 BAIOMELZ

HRYELL 10mg kg MAEN B RR OMEE, HIEMB R0 A SHERERDE 2 iR,
ARFINFRESTER YR E SR EXREXE THRE R, K HhEHR K.
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Fig.1 Serum concentration time curve following
muscular injection administration

#1 NEBRLFEMLE
EEmEPHAHESH(n=755)
Tab.1 Pharmacokinetic values(n=55) for Norfloxacin
in blood of carp after inject administration

WIE /ugenl”
(=] [\ o o]

Bfa /h

B2 O#EERY R MK
Fig.2 Serum concentration time curve
following oral administration

F2 ONRABFEEIVE
R EFRBENFESH (n=60)
Tab.2 Pharmacokinetic values(n=60) for Norfloxacin
in blood of carp after oral administration

S A (x £ SE) I ¥ (x + SE)
AUC(tg-h-mL-!) 249481 + 16.3146 AUC(¢g-h-mL-1) 150.6029 + 35.4278
ti/2a(h) 0.1279+ 0.0130 t1/2.(h) 3.4071 +£1.0698

t;,28(h) 3.4032 + 0.5873 t,0(h) 77.1239+ 21.3875

Ty 2ka(h) 0.0067 £0.0008 1,zka(h) 0.1491 £ 0.0130

Ka(h™!) 103.4994 + 35.4120 Ka(h™!) 4.65051.0345
Coax(tgemL™1) 16.8092 + 4.3726 Conax( bgrmL™") 5.7998 +1.3675
CL(y)(mg-mL-kg~!-h~!-pg~1) 0.4008 + 0.1035 T pea (h) 0.7300 + 0.0102
T peay (1) 0.0322 + 0.0035 CL(s)(mg mL-kg™!-n'-pg~1) 0.0664 + 0.0021

R EOMEHA KT, 2B A DR, F 05 MIEREE R, (2% 5 % 46 E 2 0.7300
h, BT 25 YR B X 5.7998ug - mL ™!, IR MU B 4.6505/h, 4 Fi - BN 3.4071 h, BA WL EH R
o WEEREFEHBK(77.1239 h), SREGY A BHME T HH(AUC)E X (150.6029¢g h-mL 1) &
XK. MULELAMMATEREMEL, —EE2R8E(P<0.01),

2.4 BEO¥ELY

RV RERABERAKRAHANLNEREFEIF
J#E — % # & ( One-compartment open model)o 254
MRKEET B EEANRIESR, BA —REA
s R R, K HEHBR C=2.6898
(e 03 L 2B IB I S GHBRERL R EEY
HESHENE 3 5% 3,

BRAOEABEMARETRE 1.4519 h X8 H

‘_g 2
% 1.5
=5
~ 1
=
) 0.5

0

0.17 2 6 24 .120
Bta /h

B3 ERVEREOMEALAANER
Fig.3 Serum concentration time curve

following mixed in diet oral administration

I, Crax 0 1.7217 pg-mL =1, 250 B 28 F AN 6.81831ghemL !y ERAHESHSNELRLE OHES

BRAXSHULE, IERARER.
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®3 RAORKBEEMNLE

3 W EE N EP NS B (n=45)

DR 4260 AT B Rg R RY Tab.3  Pharmacokinetic values for Norfloxacin
M&%Zﬁﬂa‘ﬁwﬁ%ﬁ@@w&cﬁm ,ﬂﬂéﬁ_ﬂjlﬁ in blood of carp after mixed in diet oral administration
B9 2min 72 47 2 B 00 00 4, 249 1 kP 0 4 6 P Ml 5
A, I R0 3. 4h, BA B T RE L Al Ke(h-) 03179 2.0, 0458
R R TR O 03 4R B A B R B B980T . T Ka(h™)) 2.6223+0.1957
T 44 24 8 KX 20 1O TR M 318 , 29 44min 5 B IR ;ﬁ‘;’) 30,0
e e R 4 A, W TRk BB TTh M b, K o gL | o17.20.376
2597 22590 75 1 P 4 B UK TR0 48 2 OBk Tigeao (1) 1.4519:20.7639

BEAHE, ESRNORMRG, BAOMAZ LOmmlig’n i) 14666 0. 3085
5 FRBRL 2 R AR, WIGE B8, 20 1.45h i BUR B ML 25 W, ORI BN T HAL B R A 25
R, EFERAGYEAKKNRIS A BAGYRE SHEAMERE TER, RRAGAENE . O%S
2569 27.3% F 4.5% , TSR IBE AT RBUE R4 THM, RN, RELZH RE A KEBE
SRR BT HEBOR B G , B B B X

TEHE TR T R, B 56 IR P 25 A S TR T Y BE , 4 A SO BE e [A) , BD48
SR K /NI ZE IR (], 4R , 3 R % R S X SRR AR B MIC BRI A . U B X
B8 0 S L T O T B MIC < 0.2 x 106, AR IR IR AR B 25 O 2 326 B 5T, 425 24h B, I 25 9k BE A7)
HFAE 0.3 -mL~, HIM 1% 10mg-kg™ A&, AIFF 24h BEARRER D E, HEUBRAERGHYTIA
KN,

BT SHARRASF R ML AR RS, EARAHNET, W20 AR T W7 b,
T 0 1 SR B R MR B A, A R R B ek, YRR I A W R R B /D . 4425 120h BB
B ERY BUAGEES A4 EA.
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