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. 1%0 15 %o ( 10mg/ kg) 15 %o (
15mg/ kg 30mgy kg) 1% 15%
: Co=35.42xe *™
+4.363Xe-0.165t Cb:35.144)<e»13.3351+7.888Xe»0.608t'
— 30mg/ kg
4h  12h, 2.80gnl  2.04gnl; 15my kg
) 8h
1948 A :1000-3207 (2006) 05-0541-06
, 100mL , 0.9%
1.2 ( P. vannamei)
20 50 Seszko 1M , 7d
, 1%0 15 %o
(21 , 15 %o
, , 25.0+1.5 ,
100 %
® 13 18 —23g,
10my kg, 1QL
[9]
( Penaeus vannamei) ,
1.4 1379,
, 15mg/ kg  30mg/ kg,
1%,
1 .
, 10min
1.1 (NFX) ( 98 %) 10mn
1 (
99.5%, HO040798) , a- ,
2% 2.00g 1%, , 12 %
2% , 5% 90 2h
:2005-05-10; :2006-03-22
(

(1968 ,

95-B-00-01-05)
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1.5 [10]
’ 1”1. ’ -
0.5nL , , (AUC) :
Imin, 5000r/ mn 5min, AUC,= S(tis1-t) (G +G41) ,i=0 5(n-1)
- 70 , G G G tivr
1% , s = dose/ AUG,
, SAS
min 2min (SAS® Popietary Sftware Release 6. 12)
4min 6min 30min 2h 12h 24h 48h 96h, Marquarct
4 30mg/ kg
0.25051234681218244872 2
96 144 192 240h; 15my kg 51
0.54 6812 24h, 10my/ kg
5
1.6 - 70 1
! ! ! , 1% 15 %o
2mn, 5000r/ min
10min, 0.4%/m ’ 1rrin ( 28.00 + 3. 56
Mo/ml  28.77 +3.4@g/nL) ,2min  (Tye =
29.33+5.53g/nL  30.27+4.0Mg/ nL ;
Agilent1100 ,
HP -30min 12h
ZORBAX B-C18,4.6 x 150mm 48N
( 10mmol/L ) 1%
S5mnol/ L , pH2.0) = 15 % ,
14.5 85.5(V/ V) :0.5nmL/ mn 125
1QuL , Bx,280nm,
BEm ,418nm , ! tgm)
. Tab.1 Norfloxacin concentrations in henolynrph from P. vanname
3.58+0.02mn; o -
following i ntramuscle injection
94. 96 % —98. 16 %;
Time 1 %o 15 %o
2.34% 2.77%
0.01 g/ min 28.00 + 3. 56 28.77+3.46
1.8 - 2min 20.33+5.53 30.27 +4.07
- 4min 24.46+2.70 22.02+2.15
' i 6rrin 16.39+2.73 16.68+3.35
30min 4.65+1.05 5.87+2.21
, 2h 2.79+1.42 2.33+0.21
- (cn 12h 0.80+0.40 0.53+0.15
G :Ae"“. +Be-P! 24h 0.16+0.12 0.19+0.14
48h 0.04+0.02 0.05+0.04
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2
Tab.2 Pharmacokingtic parameters o rorfloxacinin P. vannamei
folloning intramuscuar adminigration a <initiesd 1 and 15

1%  Go=35.42xe > +4.363xe *'™

Pharmecokinetic parameters 1 %o 15 %o
R =0.9949( P <0.01) ;
k . .
bose (kg 100 100 15%  Cp=35 144 xe B3 47 ggg x g 0.6
A Qognl) 35422 35144
J R? =0.9997( P <0.01)
B pgnm) 4363 7.838 )
a () 9.778 13.335
1%0 , tva  tup 0.071h
B (h") 0.165 0.608
4.208h AUC 30.08lg-hnl s 3R 7m/kg-h,vd
tym (h) 0.071  0.052
2016m_/ kg 15%0 tya tup
tys (h) 4.208  1.140
0.052h  1.1240h ,AUC 15.6lg-hnl ,As
Vs (M/kg 17776 8.8 640. 6L/ kg-h vd 1054/ kg
Ve (ml/kg) 2514 232.4
2.2
Vp (ml/kg) 1526.2 6514 30mg/ kg
AUC - @ghm) 30.06 1561 - 1 0.25—
as (nML/kg-h) 33827 640.6 4h, ,4h
Vg (M/kg) 2016 1054 Crex  2.80 g/ ML
,8h ,12h
- , ,18h ,
( ) - (AUCya) 43.5Mg-
1% 15%0 |, W, 689. 7L/ kg- h
1 30my kg )
Fg1 Herodynph concertraionsd rofloxadnin P. vannamd fdloaing ord admindration & cose d 30 ny kg
2 15mg/ kg 30mg/ kg 12h
30mg/ kg 6 ,
30my/ kg 4h 6h ,15my/ kg 30my/
,15mg/ kg kg ,
1 4h 1 1 1
1.44+0.20g/ m; 15my/ kg 15my/ kg  30nmg/ kg 30min
8h, 1.07+£0.53g/nL  0.88%0.4¢1 ¢/ m_
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2
Fig 2 Norfloxacin concertration in hemmolynph following ord adminigration a dose of 15my/ kg and 30my kg
0.612h,
3
31 ,
1% 15%0 (1 ,
48h , , tyz (0.1279h)
2min , , tyz
, 0.071h
0.052h, .2 - “ " ,
, tyg AUC A.s Vg ; -
1 %o 4.208h 30.0§ g- W/ nL 332 7L/ kg- h
2016/ kg, 15 %o 1.140h 15.61 g-
Wl 640.6n/kg- h 1054mi/ kg 1 %o [12] ,
15 %o, 15 %o ,
1 %o y
Ishi dal’?! i
) 24h [5,13]
., 2sh ¥E ,
, (5.8
Abedini Bl ,
: 22 9°1 |
24 %o, : 5% [
( ) ,
3.2
15 %o (13]
(14.5 %9 - 33
) Tz Imin
0.052h  0.064h; typ AUC Qs , 2min ;
A ' typ  1.140h,



545

5min

3.4

[1]

[2]

[3]

&l : (1min)

[4]

[14]

[14]

(15mg/ kg  30my/ kg)

[15,16]

(Unhono-

(AUC) , )

Siezko SF, Ridde SO, Qiffin PJ. Succesful treatment of ucer
dsease in Brook Trout ( Salvdinus fortinalis) with Terramydin [J].
Sdence 1951 ,113:717 —718

Ishida N. Tissue levds o oxdlinic acid dter ord or intravascuar ad-
minidraion to freshwater and seaweter rainbow trout[J]. Aquaculture,
1992 ,102:9 15

Abedn S, Nandai R, Lav F C P. Gonparaive pharmaookinetics
and hioavalahlity of oxytetracydine in rainbow trout and chinook
snon[J]. Aquacuture 1998, 162(1) :23 —32

Pak ED, Lightner DV, Milner N, e al. Exploratory bioavailahility
and pharmacokinetic gudies of suphadimethoxine and ormetoprim in
the penagid shrinp, Penaeus vanname [J]. Aquaculture, 1995,130
(2,3) :113—128

Baron M G, Gedutis C and James M O. Pharmecokingtics o sul-

phadmethoxine in the lobster. Homerus americannus, following inr

[6]

[7]

[8l]

[91]

[10]

[11]

[13]

[14]

[15]

[16]

trgpericardd adminidration [J] . Xenobidtica. 1988, 18 (3) :
269 —277

James M O, Barron M G, Digpostion o sufadimethoxine in the lobster
(Homarus americanus) [J]. Vet. Hum. Toxicd., 1988, 30 (1
sppl. ) :36 —41

Rakas SM, Dickey RW, BaronM G, et a. Tissue dtribution and
rend excretion o ormetoprim &ter intravascular and ord adminigration
in the channd cafish ( Ictalurus punctatus) [J]. Can. J. Fsh.
Aquat. Sd. , 1990, 47(4) :766 —782

Yang XL, Liu Z Z, Yokoyama M. Pharmacokinetics of ciprafloxac-
inumin Chinese mtten-handed crab, Eiocher sinersis [J]. Acta hy-
drobidogia sinic, 2003, 27(1) :18 —22[ , ,

,2003 ,27(1) :18 —22]

FagW H, SwJ H, Shi Z H, & a. Andyticd method o ror-
floxacin in the gant tiger shrimp ( Penaeus monodon) hemolynph and
brigf gudy on pharmecokinetics[J]. Acta Hydrobidogia sinic,2003,
27(1) :1347[ , ,

,2003,
27(1) :13-47]
Kuemmerle H-P, Murakawva T, Nightingde C H, & a. (trandated
by Department of Pharmecy ,Reiking Union Medicd Qollege Hospitdl) .
Pharmecokinetics o antimicrobid agents: principles methods gpplicar
tion[M]. Beijing: Chinese Medicine Sience and Techrology Press
1997, 9—44 [ Kuemmerle H-P, Murakawa T, Nightingde C H

,1997 , 9 —44]
Zhang YB, Zhang Z X, Zheng W, et a. Sudy on pharmeooki netics
o rorfloxacin in cap following dfferent forms adminigration [J].
Journal d Fisheries & China. 2000, 24 (6) :559 —563[ ,
,2000,24(6) :559 —563]
Chen WY, Yin C H. Pharmecokinetic sudies on rorfloxacin in Tri-
onyx dnends[J] . Journal o Fisheies d China. 1997, 21 (4) :
434 —437] ,
,1997 ,21(4) :434 —437]

Qe S, Tozer TN. Hfet o dtered plasmeproten binding on the gpparert
vured ddribuion [J]. J. Pharm. Sd.1979 ,68:1203 —208
Dal W, Hill BJ ,Rothlisberg PC, e a. (trandated by ChenN S &
a.). Swinp biology [M]. Qngdeo: Qingdeo Ocean Universty
Press. 1992 ,31—35 [Ddl W, Hill BJ, RotHisberg PC, (

). . : ,1992,,
31-35]
Zrou HW,SenJ Q ,LuJ Q, & a. Pharmecokingtic andyss o en-
terohepatic circuaion of piroxicam in rabbits[J]. Acta Pharmacd ogi-
ca Snica. 1992, 13(2) : 180 —82[ , ,

[J].
,1992,13(2) :180 —182]

Chen SJ, Yag YM,Liu YM, & d. The pharmecokingicsd dauridne
inras[J]. Chiree Pharmecdogica Buletin. 2001, 17(2) :225—229
[ , , .
2001 ,17(2) :225—229]



546 30

PHARMACOKINETICS OF NORALOXACIN IN HEMOLYMPH FROM WHITH. EG
SHRIMP, PENAEUS VANNAMEI FOLL OWING INTRAM USCL E
INJECTION AND ORAL ADMINISTRATION

FANG Wen- Hong and ZHENG Quo- Xing
( Key Laboratory  Marine and Estuarine Fishery, Ministry d Agriculture,
Eagt China Sea Fisheries Research Ingtitute, Chinese Academy o Fisheries Sdences, Shanghai  200090)

Abstract : The pharmacokinetics of norfloxaci n were andyzed in whitdeg shrinp ( Penagus vanname) following intramuscle in-
jection and ora adminidration. The curvilinear trend of the herolyrmph concentration versus time data were dnogt smilar follow-
ing intramuscle injection a sinitiesdf 1 and 15. The herrolymph concentration versustime at the sdinitiesd 1 ppt and 15 ppt
were well described by a two- department nodel , and the pharmacokinetic models were Gy = 35.422 x ™ * ™ +4.363 x e *1®
a slinity of 1and G =35.144 xe %' 17.888 xe” *®™* g inity o 15. There were sgrificant differences in some phar-
maooki netic parameters of norfloxacinin P. vanname between a sdinitiesdf 1 and 15. The digribution half-life(ty z) ,digos-
tion half-life(ty g) ,area under curve (AUC) , total body clearance (QLs) and apparent volume of digribution (Vd)following in-
tramuscle injection a sinity of 1 were 0. 071h ,4. 208h ,30. 0§l g- W/ L, 332. 7 i/ kg- h and 2016 ni/ kg, regectively. The
correspondi ng values a sdinity of 15 were 0. 052h, 1. 140h, 15. 61 g- i/ L, 640. 6 L/ kg- h and 1054/ kg, respectively.

Folloning ord adminidration a dose of 30 my kg ,the henolynph concentratior-time prdfile of norfloxacin in whiteleg shrinp ex-
hibited two peaks of henmolyrmph rorfloxacin concertration , which occurred & 4h and 12h ,and the henolynph rorfloxacin peak
concentrations were 2. 861 ¢/ L. and 2. 044 o/ L , regectively. The area under curve and totd body clearance following ord ad-
minigratiion were 43. 5 g- / . and 689. 7 L./ kg- h. The henolynph concentration-time prdfile of norfloxacin following ora
adminigration a dose of 15my kg a9 exhibited two peaks, which was snilar to that a dose of 30nmg/ kg. But the second Omex
a dose of 15my kg occurred at 8h. There were no marked proportion between the dosage of norfloxacin and the herrolynph ror-
floxacin concentration.

Key words: Penaeus vanname ; Norfloxacin; Pharmecokinetics; Herrolymph



