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WE: XAGRBMEEE, HARTE VT EERN HHRRAE NN EITERA G5 FH
AR F W R AR, BB T R e B AR INE B R NI K EMIC), BT %5
I (PKPD)R Z, #ET AL EFRGHEN. ZRETF, By EERHHEHRR
%, WERS LA E N30 mg/kg(K 5T &), F o X o i R B BROK E— 0 E X R
BAFAE—PBR_EAKDAFER . MR E T Erd B KSR E (Cpay)s K B
(Tomax)~ 1 2 T 1 AR (AUC00) 1 7K B 2 32 M (4104 71 1470 mg/L 2 h, 244.6 mg/(L-h)Fn
18.56 h; HLA AT J IR Am 8269 15 9K & (Cra) 2 71 4,110 17.20707.01 mg/kg, ¥ Ik 3%
(t12:)A B A 10.71, 12.31F016.75 ho " vk Bk 34 1324k 90 B B9 MIC £ E 447 £0.15~1.25
pg/mL, MICsoFftMICq% 5l 4 0.62F11.25 pg/mL, PK/PDAH B % % % 3k Ca/ MIC oo F1AUC,,.
24/ MICog 7 A1 1176501957, R R, bR 30 mg/(kglk it B)RM EHEL Y, LA
AT AR AR MR MR R, W LUR A By e INE 5 R A MR R .

REIE: LA, INH; BE®R; Hah¥; KA HH

FESZES: Q935; S945

WE % Ji% (oxolinic acid, OA)ZEE XM il 25
JURE A TR 2, A T 4 T DN AR IE il >k 5
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Bij A S A T MR, JC R W K R R Y
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A AN S A FAMRIEIRZ ,
DIV K2 0%, H 2 Wi 25 F D 4
2y TEXTHRH, (L UnofE4i0E 1 H #E 45 25T nEnE
FRTE H AN XF BF (Penaeus japonicus) FlBE 15 X HF (P.
monodon)" RN B2 8l 2% o [ PN 56 T A R 1) 2
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JU 94 B % R, 43 5l O B IR I’ (Vibrio
parahaemolyticus)71kE . W 4k [KINEE (V.
harveyi)35kk . ¥ BEINE (V. alginolyticus) 124K #1461
i (V. vulnificus) 148k o

FH T2 5027 S50 1 FLAA 5 R S 2R 7K ™ wf
S T i B B AT 9T 0 B N ML IR, Pk LA
WA R TS0, X AR 24K (9.0£0.5) em, 52
B HE SR — R RS K O Eh B 330 H AR
K, PRFF24 WA, FXIKIE R (30£1) °C
7 39 () 45 PREA 5 s 1R 1749 T T ) 940 % R 4 44 4]
FE, S )4 SR B R R 100%

1.2 HEARF

WE s R bR o S (40 =98.0%) I T il [
Dr.Ehrenstorfer/s 7], BEMs 2 JFU; (26 =98.0%)1
T VLR ZG RN . I nEMEm A 7.5 ghlk
MERRIN2.5 g4EA: R CIR G 5], AR5 HEM90 giE
MASIRA . FEE., CEMIECKE RN
HPLC%, fEE MerkZsml ™= il PO T 38R Ak & Fil
WERR 2 o A g, W 1 T 24 4 A 1 i Ak 2 R
INHEL . IR MIM-HA B R R 5 E T i
HEYHARGBR A H]

1.3 {UEMEE

ESORAH A% (Waters 2695, 2£[H); (Ai:
A AglientZorbax SB-C g (4.6x150 mm, 5 um); %¢
TR ZR(Waters 2475, FEE); H4alizk{(Millipore
Milli-Q Advantage, J[H); ¥JFi#s(Bertinprecellys
240, BE); A4k EEFEM(Sanyo MIR-254, HA);
W B #s (Eppendorf, fEE); BFH98r KF
(Mettler 204, Fit); @&#ERHE OPL(Hitachi
CF16R1Il, HA); Jef7% RAL(ISRRE-52A, i
)5 0.22 pmfdfLIEAR(Rephile, H1E_Fif)5E
14 s/HIERE BN E

e /NI TR W B (MIC) SR FH R A8 A5 s e 12 o
AT AEDS, 2 A WS T J5 S
1.5 {RZAFNENHE

PR N30 me/ (kg ), BEHl S
0.6% VM R (1) N T-HCAS 1R0RE,  $0.5% % HF 440 5T 5
PEWE 2 RS 15 minZ§ 15, A e
Z4{RNZ5¢)530min, 1h, 2h, 4h, 6h, 8h, 12
h, 1d. 2d. 3d. 5d. 7d. 10d. 15df120 &>k
R EL . JFFBRAR . LN RIS SERE S, B T80

CCUKFRIRAT & M o B RAE SR 12X HF,
2EAIF N, AR SO . X
HRRE S R S 2 B2 ZU AR vk
1.6 HmAiE

AR AR BOHAES E R IRAE S, 1000
r/min®£>5 min, HL0.2 mL b3 T 1.5 mLE .4
e, INASERFLNE, WHENRY2 min/5, 12 000
r/minf 05 min, B IS WAL IER T g, JE
W THPLC/3 T o

MUK B R IR e G2 AE 5 FE i 2 I 7 R
Ja, WGSBS TR A B KRR
B (LA 1.00 g JHF MR IR FTEE £40.50 g) T 10
mLE.OE T, AT mL PBS(0.1 mol/L, pH7.4),
TEIRIR % f LYR%2 min, JIIAS mLZJE, 46403
5 min, F10 000 r/min¥% # & .05 min, UCEE I
W PR HELSREAK, AR LERT
100 mLEZEGEZE A, T45°C. HAEE0.075
MPa FiEZEZET; AL mLFESIAIAIT mLIEC e,
i b FE T E A POERACE 15 min, HIKGREY)
SERVR, KHRA WAL E2 mLELOAET, 12 000
r/min®05 min, 1 mLEFFHESRECR 28k, &
TFLIEE I IE , JEBJH THPLC /M. % FE S X} I
BUN, BRR2AFEMG I —RAL R, PRI 2
R S HA 3T

17 BEFEH

WENA A 2B F10.01 mol/LIY T 3 Ak 4% (W
M2 pH A 2.75); HHil40 °C, HEMIREE25 °C;
HEREER 10 uL, Wi 1.0 mL/min; 2¢O #5  K
Ex=265 nm. Em=380 nm,

I 3 Fn WL IR 8 3 Bh AH e il 2 BE 2 0.01
mol/LPY T KAk #% (pH 2.75)=30 : 70(V/V), HFM
JiR R A S A L5 A 18 2 82(VTIV),

b IR R AL RS SR, X R i g [
FE O F IR s R G B SR 0.02 pg/mL, LA . AR
JiR RS R >4 0.01 . 0.02710.02 pg/g; LK EL
B I 1R [ 1 % 4 86.0%~92.8%, WILPA . T g i A
Sl PR [ AT 2R3 591 S 78.9%~85.5% . 82.1%~86.7% .
85.2%~90.8%; LIRS . AILPAL . JHF R g R g r
WERR H PR H (RS %5 B 359 /8N T 5%
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Fig.1 Profile of hemolymph oxolinic acid
concentrations vs. time of Pacific white shrimp after

oral dosing via feed
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Fig. 2 Profile of tissuse oxolinic acid
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concentrations vs. time of Pacific white shrimp after

oral dosing via feed

FFRE AR . BERIALEY, 45 41 23w nlinds g 7 5% P12
(L)L . FFFR AR . SR I 4k B

2.2 e X TE R AR B SRR

I W i %o DA B 9 X MR 3 B 1 13 28K BIK A 1Y)
MICH F B3 A 7E0.15~1.25 pg/mL, A7 SER IR
HIMIC=5pg/mL, H I AT U s i % oI T2 458 A
T, 1328 VB B MIC 5o F MICoo53 51 410.62111.25
ng/mL(#2).

2.3 BN/ (PK/PD)EE X &

C oo/ MIC oy F1LAUC,y 24/ MICooff 2 ¥4y PK/PD X
RINEESH, R RENGYIIEE, &
WFFE,  BEME IR AT 35K 4E [ TR 1Y C o/ MICo F11
AUC 4/ MICo B ¥ f5 /N5 7 5.88F197.8), it
1328k 9K B A9 5 4~ PK/PDZ 4043 3 M 11.76 1
195.7, 7R HEA B (T BN (R3) o

3 iR

3.1 TEEERGTE FLAURE X EMA A 25 5 F 4 E
KH P &R E 2 2 e &R, RS
N2 NS5, BRIR I MR 7R 25 W) 78 5))
YA N I Zh S AR WEMERRTE K 7 S AR Y
R MIER %, (BIEAE S Y Z 6 H b %
Y 2% S AR o ) Ry T A 25 24 (11 R i 4 MR 2
YF, KRUGEESE(Salmo salar)® . KPS (Gadus
morhua)® . K VU TEH 85 (Hippoglossushippoglossus)”
IR P 2 e () o 2 2 B R O RS AR —
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Tab.1 Pharmacokinetic parameters of oxolinic acid in Pacific white shrimp after oral dosing via feed

EIES 2 117, Sut WA JH R fiff
pharmacokinetic parameter hemolymph muscle hepatopancreas gill
Cinax mg/L[mg/kg] 14.70+2.78 4.11£1.01 17.20+0.47 7.01+1.05
Tinax h 2 4 1 4
AUCy 4 mg/(L-h)[mg/kg-h] 244.6 58.42 98.82 71.73
AUCy 159 mg/(L-h)[mg/kg-h] 403.2 79.69 110.8 83.00
AUC,, mg/(L-h)[mg/kg-h] 403.7 80.34 118.6 83.22
MRT, 12 h 23.50 14.93 9.64 11.73
MRT,._, h 23.71 15.52 13.34 12.09
Vz L/kg 1.991 - - R
s H 18.56 10.71 12.31 16.75
CL, L/(kg-h)[kg/(kg-h)] 0.074 0.373 0.253 0.360

VE: Craxe WEIREE ;T iIKWEIFA]; AUC) 24+ AUC) 120F1AUC... 0~24 hy 0~120 hF0~ooliF [A] {1 BH 22 FTIAR: MRTy 120 MMRT,.,. 0~120 hAll
O~coltf [ T YGYE BRI )5 1. WERETEI VAR ER,; CL. BARERR

Notes: Cpax- Peak concentration; 7;,,. time to reach peak concentration; AUC .4, AUC).15o and AUC,_,-area under the concentration-time curve from
zero to 24 h, from zero to 120 h and from zero to infinity, respectively; #,,,,. elimination half -life; MRT,.,0, MRT...,. mean residue time from zero to 120
h and from zero to infinity,respectively; V.. volume of distribution; CL.. total body clearance

w2 IREERL X X UR RN E A MICIE S 7

Tab.2 MIC distribtution values of oxolinic acid on Vibrios from Pacific white shrimp ug/mL
. MIC{E 434 MIC distribution values
e B
4t Wa’é‘ MICs5y/MICqq
bacterial species 008 015 031 062 125 25 5 10 >10
AL (=71) 0 6 26 25 10 1 0 1 2 0.62/125
V. parahaemolyticus
A -
e #‘E&%ﬁ (=35) 0 1 8 17 3 3 1 0 2 0.62/2.5
V. harveyi
“Mw& (r=12) 0 3 0 8 0 0 0 1 0 0.62/0.62
V. alginolyticus
(= —
@JWJLR% (=14) 1 1 8 3 0 0 0 0 1 0.31/0.62
V. vulnificus
I —
gt (=132) 1 1 253 3 4 1 2 5 0.62/1.25
total number of strains
3 JTAMEMIMEARIIAYHEESH
Tab.3 PK/PD parameters from pharmacokinetics of oxolinic acid in shrimp and in vitro efficacy on Vibrios
PK/PDZ % B 5B I 2t PRI WY BN E I
PK/PD V. parahaemolyticus V. harveyi V. alginolyticus V. vulnificus Vibrio
parameters (n=71) (n=35) (n=12) (n=14) (n=132)
Chax/MICy 11.76 5.88 23.71 23.71 11.76
AUC,4/MICy, 195.7 97.8 394.5 394.5 195.7
FRAIR A, REEOFUIE AR A, T A R ] — RO s T O B IR 3
A%@E(Sparus aurata)®' N A~ a%%?ﬁ‘%iﬂm FERR SN IENR L, #4403 F SRR
H A Xof BF B 45 6 R A HVE 25 ?TH#TLA AN OKIR L EREE L 2 g T 07 SO B Y ik R

K BRI R . AW, MEMXRE 5, EEXERUENRMR R T UoE T R AR A
(R*=0.999)FIAICIE (AIC= —1.088) 715, BEMEFRZY MR . A A 9T SR B 5 A B R AR 4 i A
T2 R LN EXT AR 25k B SRt ¢ R M BRm 2w E ML X R, iR ERH TS
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VPRSI T

ML25 Cax « Tmax 1A UCHE 2 W 255 1) 78 1A P
W FRE I S, [FIRHERIE M R
IR E AR AR, SRV . KPUVERST . 4
S 0 SRR R A A B, LGN X R 2 40 45
2 J5 1 Il 24 0k R B B T K IR SR BE AR
[Coax=4.20 pg/mL . AUC=43.6 pg/(mL-h)]"", Hif1
2R W YR T H AR X MR CVRIBE T X R p ot g3
Br, ZKIRAR 1T B 2 5 M IRE s R 76 7K 7™ 301 40 1% P T
Wy EEHE, RIRA K E WY R A H
U, B ] 22 5 R 5 e WG R 7R 1) Wi, 5 LAt
WAL, RS, TGV R TE FLANIE T
W 0 1l 24 9 B W i AR R VD PLVD R G T
FRUD U, T LM TR BE ML A T X R AR i PR
o b R A

TH B2 5 1 (11 0.) RV 25 3 B B (8] (MR T) 2= T
MW B IUE Y EZE ST, R R PU VRS R
RV EERRRAURE SR a2, HHO#ERL)E KR
VORI 1005 . LA R 4 2, 0553900 982 58F
82 ', M K P VR A i L UL PRI U M e R
tng Y 18 20010 W™, 7 X B v G s 2 i
B R AR AEAE 22 57, FLAN I Xof i afi 94k B
WA IR 1M I 380 38 15 B 45 4T MR (MRT=20.9 h, 1)05~19.8
hAHIE, T H AR ER(MRT=40.3 h, 1,,,;~34.3
h)®l, H AT D, e R E S [ 3l R P T B
HORAEAEE P 22 5, ASHIE ST v PLGH I X 0 1l
$ o LA I [ A A5 4 4045 Jd R Xof s i LA 4
PRI R, XS5 ER b5 3]
HE— RS,

3.2 KT FLEOE ST ET AT AR AR X B PEE B2 A I A

H 52 sh W B R AN S ELA ARG D) B IE BAT T
WeTheE, 4 HEA ML 258 FA AL B4R,
YR, HUOEF B MiyawakiSE™
CUE IR AR . 3L R R RO T A5 ) T A e IR
FEUF (Procambarus clarkii)FF R 3 47 32 B0,
AW, FLANEXT IR B R R 2 s, I
Jie it i 245 0y e R K g R TR T M bk B L LA A
BRI 2L, X — BRI ) B AE FL AT X 0F 1l
FOREH FH IR R g R, s R
i B 5 i W T A s AR AT g 5 HTH A &R
G S5 M RAAE A G, B i A 1T 8 b g
Uiy £, T TR B b, R IR A v i (R R 340k A
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¢ Bl ) 45 245 I IO 3R ik v 2 2 5 R 1 51 6
JRAR A REAEAE 5

3.3 IBERpAXIIER BRI 2

SEAMLZG U | VR FH I R] RO B0 R 16 PR
WG PK/PDIK & S B T il 257 %8, X kA%
ARG RIT MR S A A A E EEE ™),
WEME R R TR B AL 25, I, Chra/MICHT
AUC o/ MICTH SV %I 2557 55000 B HE AR,
— BN C oo/ MICZZ R 8~100F i BRAT R 7T
iK90%2%; X TFAUC) o/ MICHAR , WF5E B,
AUC 24/ MICH 255 0] LAV X AS ™ 5 114) 241 B 4 Jak
ge o mmixtFrEARY, ZEFERTFET
100%", AUC),/ MICHE 5 T-250, AT AR B A
PR AN B 2 S TF AUC) Lo/ MICH AR AEAR K
P L ANZ G250 . 29 R E . s Fh 2 A
BRI R R P B, BT £ R
AUC 4/ MICHABAE SRy 50 S Ry 7 350 1 S50

Bhavnani% U Ry, T 25 B bR BE 2 =
MICqoff, 5K FE B M7 W PK/PD, M52 i 24
VISR, ASWFIE R FH MIC o3 -1 3K T %of B s i
YU, 8 GE TR TR 1 C oo/ MICooFNAUC 54/
MICoolUAH W] AR T H ARSI . i T B ET
G WG s T ot 5P i 245 37 6 A L SN, R S
PR RIS (4 pg/mL)°Y, SR A B 5T
) 1328K I TR A 8Bk AT 24 TR ik, P 35k e 4
[CHRTE A 3MN T 25 BRI MR, T T MICyfH
M50 T PK/PDSEL, BRI E, —H—kL
30 mg/(kglAR BT )fl f 25 I 245 25, A XS 1324 NI
I MICyy, HPK/PDZEUC o/ MICooF1AUC ) 54/
MICoo A ¥ 5 7% BE 6 2 WE v R 1Y A8 RLIR I7 2
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Pharmacokinetics of oxolinic acid in the Pacific white shrimp
(Litopenaeus vannamei) and in vitro antimicrobial activity on Vibrios

WANG Yuan', YIN Guifang"?, FU Guihong', ZHOU Junfang', SHEN Jinyu’, FANG Wenhong'"

(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of East China Sea and Oceanic
FisheryResources Exploitation and Utilization, Ministry of Agriculture, Shanghai 200090, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
3. Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract: The pharmacokinetics and tissue elimination of oxolinic acid (OA) in the Pacific white shrimp,
Litopenaeus vannamei, were investigated following oral administration via feed by HPLC method. The minimum
inhibitory concentrations (MIC) of OA on the pathogenic Vibrio were detected. The Pharmacokinetics/
pharmacodynamics (PK/PD) parameters were calculated, and dosage regime and withdrawal time were developed.
The haemolymph OA concentration vs. time after oral administration via feed was best described by a two-
compartment model with first absorption following a single dose of 30 mg/kg. The peak concentration (C,,,,), peak
time (7,,,,,), area under curve (AUC,_,4) and elimination half-life time (¢,,,,) for hemolymph were 14.70 mg/L, 2 h
244.6 mg/L, and 18.56 h, respectively. Peak concentrations(C,,,,)in muscle, hepatopancreas and gill were 4.11
mg/kg, 17.20 mg/kg and 7.01 mg/kg, respectively; elimination half-life time (¢,,,,) were 10.71 h, 12.31 h and 16.75
h, respectively. The OA MICs of 132 Vibrios isolates varied mainly from 0.15 to 1.25 pg/mL with MICs, of 0.62
pg/mL and MICy, of 1.25 pg/mL. The ratios of C,,,,/MICy, and AUC,,,4/MICy,, which were two important indices
for PK/PD relationship, were 11.76 and 195.7, respectively. The results showed that OA dosage of 30 mg/kg by

medicated feed could effectively combat bacterial diseases caused by the Vibrios.
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