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RREEE T K A W R RO B AR RR BT
2 4 F BLIMBHEL TaERL AEAL Y #Y

(1. PEKERFFITE KERAREHN, LR K S 2660715
2 LA EARAA RS, LA Fd 250100)

B E.oiagshash i ERAN AL AR ARAR, I EAE(MIC) 3.8~5.6 pg/ml; s F B
staf B 9F e TS FHEEFLHEMER TR S HHY, KR, o [ S A S BE S WAL 8Y
R, WERREAYN, HERERA 4 mg/L A RBARKEDE, AHARMEREIRTYHY
Rilkzh AR GHE, 58 T HHRMS A28, UREH 1520 d.

LR EbE; RER S BHAM; AY
th #4533 =, 5948 ZARERIR: A

W B ( Oxolinic acid, OA)JBF—fUrEHEEE
oMy, Wb CRAME A B ERCN, kTR
HmAT ey, B B R A F AT T — L8k
37, B+ AT ME AP MITE R R ILER
WEJSEE TR, B SR R BB fa AR AL
ARl -, ENERKAaXERPALBHEA,
F B HTFHER OB, H¥k LE X% FEEM
BRELSHFHIME. #1999 FJET T EEM
FE7K = e R R R B R R 0, R AR MR SR A
TR RS, B ST R BHKE.

1 HR5EE

1.1 HHAERER

EE LR REARGHRARBH
fLa e RS (SRR S B 85% ) s i BB ARE
(Chloramphenicol, CAP) Jy L1 7R i 4 i Ealai S
=, = L3t B 3 961044, Bk W ik BE ( Furazolidone,
FZD) ¥ P& EHHGATNE™ FRHKSH
980502,
1.2 B/NMUERENE

W H B A 2000 - 11 - 16
CEEET.E f01961-), B, A, B E SR MRRTBRAL
#WEF.

1.2.1 TEEHEFENERE HRKEKER 2216E
B, ok EbkiE Ran R ERE.
1.2.2 RBRERENHE ERARRERNIORE
Bk, FREEFR R I MR B B B, SR LR
B b, 28CHEF 18 h )G, AR EEALERER
BEHYT 10° cfu/ml.
1.2.3 RBREE 7% 10 ol RELHBERRSE
RNEYRBEHRITEEFERE REEEMRE
FEIBH 0.5 ml, IBAT)G 28C #8594, 24 h RRER
Wlml EXEBEERLN, HBHF24 0 EAHRN
£, S BARRMS GRS/ NBYRE AR
BB (C ) ILTRER,
1.3 AMEERE

R R EREAETR, SHBYEE 10-50
B, iRk 18.3~23.1C, pH kK 7.0~7.1,
K8.0~8.2, & HEH 100% KB, RKOR I ALH
7, LHPFWEIDFEY 24 ho48 h TR, Fik
TR EE 5 2 UBOTE TR B (1.0 ) 7%, IR A RIE
FRBHTHMAERE,
1.4 WEriEmME LR

¥ b B 3 ¥F ( Penaeus chinensis ) T E 8 ( Pa-
grues major ) ZHEIEE 500 ml EA, mARR
Rz, DR AR, KKK 20 5C, 8
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46 oE k= HE B ¥#

K pH 8.2, AT REINYCE 30 .
1.5 RFEBAYE

06 7 P25 M85 B Isochrysis galhana 3012 7E
500 ml = AREHET. HEERKMABREN:
P:iFe=20:1:0.1), R/FEMBFHFR, mEBEHRN
MARRRELY, MEANRE B 144 b) BRI
AR, 3R 722 BAEE TR B RO,
Pl4s h B ESEFRE ZRRITHRREFERE
W R R,
1.6 ATRREREAN

Gy 28 O B Sparus macrocephalus, W E
60~ 100 g}, FEAIF(HEEK 34 cm), B( Cyprinus
carpio, B 150 ~200 g), BB ( Tilapia nilotica,
& 1517 g), FHEE( Troionyr sinensis, E 200
~250 g). RBRAKBH24£2)C, #ETREBHAN
MERH, A 200 L B, R, WER T NFA.
REFEXAHOGRBEEE S RRE BHERE
10° cfu/ml, WK EBEEBEABRTFINE ( Vidric na-
triegens) 1 594 MR, Bl ¥ M W H (V. para-
haemolyticus )1 614 ¥, IR { Vibrio spp) HYL-1
B, BRoK BB SR R BR AR BRI B ( Yersinda ) SC-90-24
B RSB ( Aeromonas puncraza )58-20-9 ¥k,
BRI RT AR 8E, XTHFBY R 1 XTBERKE, DL
RSN S B AE A | ol FEERESN
By AR B RS, RIS RAHYHR . EE
ARS8 2% B R ITHIT, I TR SE AR IE
REAFESEFET-RBE.
1.7 Bl heSHg
1.7.1 WG BREVREESTRER X
TH 191 g, BE A8 +2)C. WEH 7 RORE
Bk WIS TY, IR 40 me/kg. BEFRBARR
A3 16 B R B o6 3 &), TRLAILEY | ol PR A 4 Fh
HANWHY SR, BEMEPHYEE - &
(C; - T:)%{E, % B MCPKP ¥ 3 1 R F 1T
AR, R A RERE
B R T RSN N REAE, TR R EY
mIESH.
1.7.2 HRHLE BHKFR g 8RR A,
FFRERE ) 88 1 ml M, AL R E T, WA
2 ml REK, BB 0,01 mol/L ER(pH 2.0) K54
‘1{w/v), 16 000 r/min FHK 10 s, FG 3 ml B
HEe %, SHFREE, Y 1 min, 5 000 r/min F
L2 10 min, WER LER, H1/4 KRV ED L0

B, FIEW 0.22 pm RORETL IR BT3RS T M
1.7.3 {LBMBE  Warers 600E HHBIEAE
PR Waters 600 B HI28H WatersTM 600 B
), WatersTM 474 B 3T 0080 W 23 F MU BB
MR, A Hypersil ODS H(3.9 mm X 15
mm, HBRLE 5 pm); LKW, WEF KR 327
nm, B 5HE K% 369 nm: H &, 2 ml/min; Fi&:
25T,

1.7.4 WEMAFFEABZEROESR Wi 2K,
EHRE.0.01 mol/L FIEEREE 3:1:6(v/v/v) B LI ED
S RN PR 20.0 mg VERERR( H &34 1)
BN, BB T 20 ml “FETER, BIAZE,
ERFZE 200 ml, Aol B 100 pg/ml K, BH0.01
mol/ L BRI KR BT % T k@ MR .
1.7.5 ZHEUEGERE SHHMEFQLR
1 g(LAAATAE) 28 1 ml( M), 1 415 5) M A S5 HE
f0.5.1.0,2.0 5.0 pg, RISHBAM AR
FFREATALTE; 2 4B R AR RN HA LK E
HRMLEEFRTANE REENAS 1 88
PRMESL, HEANHTIHHE. FRE(%)= (4H
BTOI AR A SR & A0 I 5 {6/ 40 381 JE I A o &5 e
HAIRIE) % 100, BLS.00,2.00.1.00.0.50.0.
20.0.10,0.05.0.01 xg/ml 9 TKFRFERE C,
IETR, UEEEBRENTEEHEEM A, FAE
=0 - AcAL] =

2 HBR

2.1 WEEEERAVAIETRR

HE M R e K AR A B0 T O v SRR
(V. alginolyticus) PR IME (V. harveyd ) 3K 0L
[RIMBE (V. campbellii ), BEOMHESEEFHERN
00 2 3R, X R K K R B B ( Aeromonas ky-
drophila VLA F R W BRI H BN, EERY 10
Nk RBORE RN EEREE SN
3.8~5.6 pg/ml, W AP KMEREY 4.0~-4.2
pe/ml, AEEN1.0~2.0 pg/ml.
2.2 AEENEPER

PEEES R P EFTUF (K 3~ 4 em) B #B(50~
100 g) #5(30~70 g)  2E(80— 100 g). FIM(15
g) RERQ D RFREYDERERABE, X
REFEFEHRIK, 20148 h 243 me/L MY
W, SRR B ERTETE 320 mg/1 2938, 9 R
TAT G R IE H ;160 me/L 28, P EIMEFER
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% R KE MR AR B G HR R R TR a7

FFIE, 1600 mg/kg TR, 48 h REE E & FiE;6
400 mg/kg OHR, 48 h FEAERFE. RBEH
24 h LCsy N 107.42 mg/L, 48 h LCslr 94.09 mg/
L.

X B 25 My ook e B X K BU IR 24 h LGy M
194.26 mg/L, 48 h LCs 07 140.61 mg/L; S EX
EFRY 48 b LCsy N 6.31 mg/L.

REFE AR 24 h LCyH 267.03 mg/L,
48 b LCso 2 89.12 mg/L. {H81.0 mg/L HKMEZ
% 48 h PE X E RS
2.3 FRhEERRRE TR

HERIFE 1, VERERRXT b E X AR TR R
W/NFrkmmE, K TAE R, AMPFRLY

1 SRy E KRS ER

Table 1  Effect of OA on the haiching of Penaeus chinensis

and Pagrus major mg/ L.
LEhiy LR
Experimental Median — hatching concentration
animal 0A FZD CAP
P:FEX.?!F 2.55 1.69 13.65
. chinensis
i

344,43 9.64 164. 10

P . major

2.5 AIBRBEARBER
Bl pEIEE, 8 Pk RkpEEEHER
(BA) BLBUE SR YL (S /& 48 ~72 b, PR EERRL R

EopsE /TR RER. R 4HL FF 4 e IR SR AR, FE O SIY  AT RS S 4 7,
2.4 FHERGBHEW SETIA R . SRS ANIGTS
R M2 (<320 mg/L), ME M &M 012 RRR2
ETHE W,
=2 EERYEASTERNETNE
Table 2 Therapeutic effects of OA on contrelling diseases of fish and shrimp %
Fwan FEER Survival rate
Group miw FEHEF ] Pt g
8. macrocephalus P chinensis C. carpio T. nilotica T. sinensis
FA#E A BB Negative control 100 70 100 100 100
R (ST ) 0 0 0
Puasitive infection(Group S, stomech injection)
BB s AR (OA) 4 mg/ky BERIETS 80 80 90
MM BE(CAP) mg/kg WEHE 60 40 0
IR FZD)4 e/ ke DUREERES 0 30 60
PRt M2 (BA )
Paositive infection{ Group BA, bath) v 13 0 0
IMEEEEE( OA)4 me/L B 80 70 100
IEBE(CAP)4 mg/L HH 60 0 100
fnek MR (FZD) 4 me/L it 0 50 100
4 me/kg MIARTEHSH 100
Intramusclar injection
2.6 BHRMEIHNESEE g/ ml BT EE S, WL | it 36030 JFF ReE o 0 S 3 [y R

2.6.1 FORAKRBLETEE LRV HEE
A MENEE C fERBP, BEABERFTE.C=
§.413 95X 1077A -0.014 972, AIRBEH r =
0.999 (R EWERETD.001~0.2 pg/ml); C=1.
07359 < 107°%A —0.120 42, HER¥ r=0.999 7
(REBREEHEE0.2~5 pg/ml),

2.6.2 EWEHUELR EEERE1~5.0

AR F(95.43 +3.05)%,(95.28 +2.11)% H
(91.06+2.42) %,

2.6.3 BERMETHLIFNSGE HRBRHAOE
M8 11 VE e R ) g T AU A R AE R R AT A2 Y [
FRE,TRESYESFAA TSR, B RMOR
PEREER S MM EE,
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1 $OMREERE « DASTHERSR

Fig.1 Contents of OA in 4 tissues of Lateolabrax janopicus by oral administration

2.6.4 HURWHBPHERBVESY HEMEM
b WA - W RBIER & — TS 1R
T, R AN T AWM NESHL

®3 BERFREARDHFESY

Table 3 Pharmacokinetics parameters of OA

£ Parameter BAY Unit FEEERE OA
D me/ kg 40. 000
C, pg/ml 5.530
K. kot D.113
K ht 0.067
T oizie h 6.143 45
Tizx h 10,278
T h 11.431
Croee i/ ml 2.574
AUC mg-h/L 82.015

D AR Dose; Co HWHRHMWEE hnitial drug concentra-
tion; K, AW — WM B 3 3 3] Index of primary apparent absorb-
ing rote; K EWAKNHR—REHEE index of primary elimi-
nating rate; Ty, STRITE T Absorption half-time; T o R IHEE 3
FEHE Elimination half-times T w08 30 B 83 25 /5 oh T 250 5 10 25 R JF
KB4 The time when the highest drug concentration occurs afrer single
drug administration; C e A RAIRSHE R M HRE The High-
est drug concentration for siegle drug administration; AUC 3 %8 55t #
BT B E R The area of serum curve.

3 itig

BEBEEAN B AN AESSA BT E
T T R B A e, R T BB MG T £ R Al A0
AR, AR . ORRES. E
SMGEM IR A LDy — B> 1 000 pg/ml, HE
100 mg/kg RE-d ', %A 5 d BT BIEERIERE,
B 200 mg/ L ABWEHB 7 4 B4M, #ES

B Cou BT, VEVEEE 0,09 pg/mi, BRIBMEER 6.25
p/ml, HEE1.56 pe/ml, SERBERE, BHEE
RE, WEERBE, THRSAYITRET X, BB
HEER, LA TSR, £ —E Y
ZET A FHEE DI E R, BiGiG
FREMRE 4 mg/L, EAFREGEERATERER
AWM AFEROMR 10~ 30 mglkg BE ), &
Ris~7dl,

FRER ARSI REE %D 6,01
pg/ml, TR T BEAMRIBEAY 6. 05 pg/ml, 3 FRF 08
MABFEEZ L., ¥RWUBRFEN 40 mg/kg B
PRI, 0.25 h JS7E 4 P4 4 gt 7T 1 I B 25 4
HITFLE, TR BE TR, 0 2 7 B B A0 B o
WEBLTEMAFMBEESER, 16 h AW EZSHA
BB BRI, 590 4.625,2.644,5.212,
5.368 pg/e. HWTREEA C . IHL 7 4 pg/ml, A
SRR & 40 mg/ ke PIMEREERTE 72 h BTLHE Y
FETR BB R AR KR '

RIPRIZ 3 d LU EETRTE M R R PR
R, FEHAPABESEEEO.S pa/g UT. NA
MIFFHETE 12 A BURT R RN 0. 05 pe/e LUF, M&EFE
21 d ATRRMRE] 0.05 pe/g AT, BHETE 25 d ATRE{E
B 0.05 pe/g LIF,30 d FIET 0.01 pg/g. HAM
FHEMEEESERNHAPHRARER 0.05
pg/mle B, RIEAC A R B IR A 4 P R
PRI R 1520 d. "ERSERR KPR % R
W, ERAR BE RN LA HZER ZR, i
Hit B2 AR %R Rl SHMK™HH
et RABEE, LRGBS, fIEkr
RLA,
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Application of oxolinic acid against bacterial
diseases in aquatic species and the body residues

LI Jian!, WANG Qun!, SUN Xiu-tac', MA Xiang-dong', LIU De-yue!, TONG Xiang?
(1. Yellow Sea Fisheriez Research Institure, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Jintai Group Stock Limited Company of Shandong, Jinen 250100, China)

Abstract: Three routs (oral, bath and injection} of administration were employed in some aquatie animals and
plants 1o test the effect and elimination of oxolinic acid {OA). The results show that OA can inhibit the growth
of some main seawater and freshwater pathogenic bacteria such as Vibrio aiginolyticus, V. harvevi, V.camp-
beilii, V. parahaemolyticus and Aeromonas hydrophila, and the minimum inhibiting concentration (C,;,) was
3.8~5.6 pg/ml, and at concentration of 4ug/ml the effect on controlling the pathogenic bacteria was remark-
able. The toxic side effect on Penaeus chinensis, Sparus macrocephalus, Lateolabrax janopicus, Cyprinus
carpio, Tilapia nilotica and Troionys sinensis were not significant. Also, the toxic effects on phytoplankton,
Daphnia magna, egg — hatching of P. chinensis and pagrus major were low. The clinical experiments showed
obviously curing effect of QA on bacterial diseases in those living things at the concentration of 4 mg/L (bath
medium). The pharmacokinetics results show that 15~ 20 d after medicine withdraws are needed to eliminate
the drug residues in body. Meanwhile, a pharmacokinetics model and some parameters were cbtained.

Key words: oxolinic acid; disease control; pharmacclineties; residues
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