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B ) B 75 K 28 (Scophthal mus maximus) .

ZF & (Paralichthys olivaceus) #1348 & &5
(Cynoglossus semilaevis)fs P ) 7% B8 il BR ML A2

WEE EEAD £ @0
(1. A PRl P FF 2 R R F S SR . v [ BRI B B OB ST T8 2660715
2. WEBFER A SEARERLRE A e 5ay- il B Rs Hi  266071;

3. BRSO S EBE B 201306)
W= KR E T A 20°CAKEH T BiE ) E(Enrofloxacin) £ 3 M E ERFEFE & [k % 6F
(Scophthalmus maximus). 7 %% (Paralichthys olivaceus)#n 3 1 ¥ #5 (Cynoglossus semilaevis)|1& A i 7%
MR, REFEREY 300400géw$%2%k '%% FerfodiEE s, D10 mgke A EE S
3dz\ﬁﬁ£a%7ﬁv% s TEEVEE, T1. .10, 15, 20, 25, 30, 35, 40d K &Em¥
AL 8 MAAn B AR, F Fl & 0k Ae 1% /%#\/ﬂ'ﬁﬂ KA RAFHEEDERE, NEEEDE
E3ﬁ@ﬁﬁlﬁﬂﬂé']/ﬁ%\ﬁﬁ‘%, TTHEERFEHN, ERET, 3HAFEENALF, MW:“//'EE”K
bR IR R, R ARAN T >k Z 8> E 8, R R A5 8 375, 6.54, 737d;
BHEDEERZS THMLREGOETHNHRLERB=WT A EE; ZEUREEDEA
M E MR R S HAL TR GBAE, HERNBTHENERRR, KEHFRZ, FHEH
miEMmES, FEXKELTAERFGTEEDEREREREN 50 pgke Biirk, HIUE 20CK

BABTHEREEDEG G mEERm IR . KZE6 44 d. T8 33 d, FHEEFH
47d Ak,
XA BB, KE#; T4, FRES,;, hHRY

hESES S948 THERIRAE A

BEEE S R A, EIREE, RZATE%,
R MEK o, TR FUK 5 5 b 5 A
B H Rt AP RS IR A 5 — K, R 2
R 60% , FRGH S FI A K ZE 8F (Scophthalmus
FtF(Paralichthys olivaceus) . K VG ¥E 7 6
(Paralichthys dentatus) . % ¥t 4 & (Paralichthys
lethostigma) . 1% (Platichthys bicoloratus) . 1R B 5 il
PR 8 (Verasper moseri) . 2

maximus) .

(Verasper variegatus) . 5%

XEHS  2095-9869(2016)05-0016-06

GEYLEE (Platichthys stellatus) . - 7 #3(Cynoglossus
semilaevis) FEK i (Solea senegalensis)3§ 10 2~ L Fl
Horpr, KEESBE | A BF R 1 B 5 A i R 3 4
anf, 00 SR ISR Y 63.7%, 29.6% 1
5.0%. L] AbFRFHIEIX 3 Fhfafn il £ 25,
25 FRAE B TR R 84.5% (HE REFMEIE = lb H AR &
Hly, 2010) L) ARG S5 T B T R85 A
- B ) SR YR il B AR [C TRl (Edwardsiella tarda) .

* o [ 7K PR A 5T B LA Bl 45 2 L IR (20 16HY-ZD 1203) Fl 75 & 3 VR 55 R B & 3230 25 2 1L B A7 R
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B2 NE (Vibrio anguillarum) . ¥ 9K# (Vibrio algino-
laticus) . 7B INE (Vibrio ichthyoenteri sp.nov.), g
KX PRI E (deromonas hydrophila)5, M5 & Zf
240 TR P 0 O T AL 4 IR DS, 20067; E B B4R,
2007; BRBEREE, 2008; 1A 4R, 2014), ™ & @M% IR
B R . AT RS R R

B b B (Enrofloxacin) J& T 55 =A% M 145 B 25 9T
MR, RES AR DNA [ERL IR A 255, P40
DNA (W&, BA T 1o E v A 1) 21 255 A
Rk, HACER =9 BN VD & (Ciprofloxacin), 7”4
SROCHYPURTEME o PO R A I PRPTRERCR , Bakid
FEER E A C B B T 6 8258 S H K ™ 3R B
Wy A48 R 1 R 247  CORI K 36, 2004, (R AR 7K
At PSR R PR A AR R, e AR B R 50 ng/kg
(P N R RN E AL, 2002), BV R H TG
IKTE S BIFRIT , TEHE HE 20-50 mg/kg HYF PRI
M, BR 12K, #EHEME 3-5 d, HHFERIEHY
vt o AR 17 3 2 98 R o AR v O i ¥ 25 T 001 )
ARZE 123, 2005) Tk = oA 2 SRRl B A ™
& I R HI 25 40 75 B, B i 1 v 24 AR 25 T s )
P AR SRR BT T RIARTE R AR . B &
K FRFE Y A B A R 25 W I A TR B R 0 B
Bk, R BEUE TSR ST 25 4 DL AN ]
FRA SRR — R S SF IR A K o XALEE
o5 R IR T 251 , WA 5 S B WIAE TR /K7™ b
TR R AR, ST E SRR K SR, UM 2 g
o BRI VD BAE K VU i (Salmo salar) . T 55
(Oncorhynchus mykiss) . BN 6[i(Anguilla anguilla)
H A 88§ (Anguilla japonica). WRBEHIA 1 fa(Sciaenops
ocellatus) Je K52 B 557K 7 Sl Wy AR PN 19 A58 R0 38 B3 R0
U AR HIE (Bowser et al, 1992; Stoffregen et al,
1997; fZ8% 2%, 2005; B L4, 2007; KB 4F,
2007; 2884, 2009), {Hil TLs A& EAR . L5 8)
YAk & S, EMETE R —Fh3h ) bR BETE 45 R A TE
WI2E5, sz nl bk,

AWFFAEARR SIS T, PR [F RS A 22
| A GEREN T, oS 3 d B ST RORT R
J& , WFFEIT A 13X 3 b At e A [ 2H 2 b 25 W 1 3%
FA O BR LA, DU 3R [ G S 57 5 A 7 R A
PRV B BRSNS . € & AR 2 | OR B R 5E
K7 it BT TN A BRI S AR

1 MRERE
1.1 SLIEEh

flRERAY 2 W RZEGE | FOEFEN G, RSN
300-400 g/F&, 435l S% T 11 2R v BE T B K = A FR
A 43.2 m? (6 mx6 mx1.2 m)/K IR, 60 /L,
KA 70 cm, FAK. 100 W EFTES, $hEN 317,
pH N 8.1, /KIEAH(Q20+2)C., SZEE], KEE6EFF
BERE T 2R L FBC A5 TRDRE BV VR A, 3 7 4%
MELAF L RS R, BH 2 K,

1.2 #HE5iEF

R BEAR U (2 =98.5%) H Dr. Ehrenstorfer
GmbH 7\ F](Augsburg, fEE); ERFRIAHN I ERUE
WA 1 2 A A R A B s FEA RIS (R B
SYE, 5 /100 ml) iy FEH (1Y )1 B2 24 PR ey A7 BR 22
AR, SIS Rk, AT R, ROk, 85%M
MR . =R Rt

1.3 ZAZGTNRME

TS P AR BRER KK A R R 5 A%, TC il Al
10 mg/ml [ BV B TAEW, 28 0.45 um JERE I8
B gy, FeMR 10 mg/kg MOFIEE, @ 1 ml G
BESL i A0 TAEROEA SIS 24 h INSCR @ E M. 4
YR 3-5s, BOAKH, AR BRI 9 S5 k1T
EREE, FR 1R, E84A2534d,

ST AR 250 )M ZfE 1. 3. 6. 10, 15, 20,
25.30. 35, 40 d SRR, BB R 4-6 J2
TR IAHBULR 5 ml, B THCSA PR
H1, 4000 r/min, 2.0 5 min, B R, K5, 7
RKr f i), RAEEAMEE . FFIE . BAE . TFSNLA M
Kk, PRAEETRERAST, BERASHIREERTRIZ S, —20C
R URIRAE

1.4 HRLERAYRENE

FE AL B K 25Uk E I E 2 1] Liang %5(2012)1
T T, MEAESEER T ARMIRE, B 1.0 ml
BT 10ml BEL0EF, A 4ml 205, HERIES 60 s,
B 2 h, 4000 r/min Z5.0> 10 min, 3, 40°CHH
B FRAWRT, FRE M 1 ml i sh (205 ek
TR, TR W5 S5 50 %%, 10000 r/min

1) SRR . =R K IREH A2 A B PEBR T, b B A L W58 A 2 18 3, 2006, 22-149
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B0 Smin, 28 0.22 pm JERETUE)S , R R0HORE £
T (HPLC)IL M E .

HABH LR WLA . 68 B E B 7E = T
HARIRA T, HERRPREC 1 g ZHEL, A 2 ml ZJf,
8000 r/min ]3¢ 20 s; M 2 ml ZHEWER Ik, &9F
PRI, WelIRi% 10 s, #E 2 h, 5000 r/min Z5.0>
10 min, MU U5, 7€ 40°CHHIRKB FESW® T, 5%
B 1 mlRSAAE R, A 2 ml 1ECbELBRIENT,
TI2WL 0.22 um JEREEUE)S, F HPLC L€ .

s 2. Agilent1200 75U =5 R0 AH (0 354X 3%
FELWSHL . WUICIE . A Shib sy | HERAR AR
MEE . I8N Cre 0 HrHE(250 mmx4.6 mm, 5 um),
FEWR A 30°C, it sl AH A £ A2 (0.01 mol/L, pH 3.4)
Fie 17+ 83 WRFHLIR A, Z0ekill g ik KN
278 nm, KK A 460 nm, FiHE K 1.0 mU/min, FHEE
920 ul,

R AENITE

e FE —InF [R]85 % A Excel B4 (Microsoft, 3¢ [®)
WATILA AR, Bfvb BIE KGR 6T | LR .
B IA N — K h 1 2E R MR BEAR AR AT i HR BUHBR A
AfiR

15

C,=Cy-e”

Krh, C B —ERREM IR, Co R
VIR ML 25U B, ¢ MBSTE], BN THBRE R HEL, e A
SRXTEN

THRIE R = W (h) R AR

1,=0.693/

HR 3 KL 1) 5 =1 5% BE PR F:(MRL), TR 441 812
WV ¥ 28 FIE KT T R B ]

B In(C, / MRL)
B

T

2 #R

3 Fh a6 20 20 BV B R CHAR I = IR v
B BE RN , SR FH AR SI2 50 28 T 7 19 e 50RO 05
K o Z R AR RR R 0.01 pg/ml, Blikv»
SRRV R AR A2 (1 NSRS 7E 80% A |, 1]
DA 2 5% B RGN 52 56 LR (Liang et al, 2012),

LA 10 mg/kg M7, 4345 REE6T . A EERI
W ELE 3 d 2 ORERBIEY B IR, A8 nyEE
VYR ARG LN 1 R, 2005 1 d, REEFInK |
JULPA (BB A R EE 5300 (6.14+0.50) pg/ml L (10.21+
2.20). (18.24+11.90). (9.33+1.87). (30.11+10.65) pg/g;
2R 1NN I NN = e SRS SN Uy g |

R 537 &
a o [fi1 3% Plasma (pg/ml)
X A i Gill
= A x & Kidney
s 10.00 % X o JJLA Muscle
3 P x X X o JiF Liver
E Ce g, X
£ 1.00 o 8 A
B o X
8 °© 8 g =
g D °
S 010
& o e 8
& [ ]
0.01 L L L L o o=| » )
0 10 20 30 40
Fif 1] Time/d
Eb
- N o [fii3% Plasma (pg/ml)
T 100.00 £ & 8 Gill
& X X x ¥ Kidney
% C % o JJLAA Muscle
& 10005 8 x o Jif Liver
£ F o %
S 100k & & X
g Lo 3 x
g E
O [ 8 4}
=010t o
® E o Q
C ] °
0.01 : N
0 10 20 30 40
A E] Time/d
% ¢ o [fi1 3% Plasma (ng/ml)
T - A Qg; Gill
¢ X x & Kidney
2 1000 ﬁ x “ o B Moscte
E % u X o JiF Liver
s i ° é X ¥
Jé 1.00 £ o A A
E X
§ o o o £ A
8 o o) [}
@ 010 = o o
®
0.01 L L ) =) - I
0 10 20 30 40
ATA] Time/d
K1 IRE 25 3 d e RE8¥(a) . 4B (b) Rl i
TR ()AL b iy BT Bk B
Fig.1 Concentrations of enrofloxacin in tissues of

S. maximus, P. olivaceus and C. semilaevis 3 days after oral
administration

a: KEE6F; b: T8 c: P

a: S. maximus; b: P. olivaceus; c: C. semilaevis

$9(5.97+0.95) pg/ml. (7.77+3.21). (7.67+1.01). (6.49+
1.40). (245.95+281.74) pg/g; i HER13% . WL, 68,
JH B R ETD B IR B 35108 (3.67+1.12) pg/ml, (5.99+
0.81). (6.60+1.18). (4.77+1.33), (14.69+6.42) pg/g., %
25)5 20d, REEGFIMK . WLA . 68 BF. B EE
70 R T Ay BIFE 2.(0.33+0.26) pg/ml. (0.41+0.26).
(0.83+0.69). (0.06+0.05). (1.98+1.63) ng/g; A HFIiL
Ko WL B8 LORFL B R B B B 43 B &
(0.05+0.11) pg/ml. (0.16+0.15). (0.25+0.38). (0.03+
0.02). (2.09+2.52) pg/g; FIFEEIMAE . WA . B
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T o R A I BE A3 0 A 2 (2.18+1.49) ng/ml, (0.34%
0.15). (0.87+0.48). (0.09+0.05). (3.30+2.79) pg/g. 44
ZyJa 35 d, BRI R A SR 2k B A T
0.10 pg/g b, 3 Pk fa I ol 21 i BETD B ik
FEREZ 0.10 pe/g LR SRR

ARG AT R o, KEEEE | B
T A GURE T R ARG 205 1 d B
L5 B (1% ' 4 20 B U B R S v T R 3 B R 2
W, AR REEETRY 8 A, BRI ERN 17 £5, S,
R 30 d Biff o o 65 20 SRR T AR vk R IS T 4
UGN, HAAS KRR ) 5, 3 PSR £ B 4 40 cp B
YRS T HAMAL , R e WL, SR
B BT B R BE T B

RHvb B 3 FhBEak o 2 21 (4 5k B vk AR fk
TR ECH BRI 2Ok A, R AR AR & A,
HARMWEBE I RS HOLE 1. K15, K26t
M. WUA . 88 RTE b RUE VD B IR = 1 4

Bk 3.94, 559, 436, 2.71, 6.54d, FEEIMIE . AL
PR RS B VD BT R s I 4 S 2.89 .
4.10, 4.13, 231, 3.75d, M &S0 . UL, &8,
JHFRE o R BT B S 3H 510 936, 5,97,
9.36., 3.50, 7.37d. %% 3d & MERBFDER,
3 PTG A0 1 il RN ZH 2 rb A R A B AR P M R T
VR, (HYREERAR, M IR VD B R B AR R
W2, B2 AT, KREE6T . S HERIP N S K
VD BREEAEAR 205 1 d B, 430 0.12, 0.13,
0.09 pg/ml, ZJSZHFEAL, 51T 15, 20, 30 d BFE
ERDIRLLIT .

3 i

31 BEDEREKRIPEMEXRES., FHNEEE
B340 R EY K R

2 B A N S A A SR B 288 R AR A

®1 KEH, FEMFBERAADREZDVENHRBEFTRENSHY

Tab.1 Equations and associated indices of enrofloxacin elimination in tissues of S. maximus, P. olivaceus and C. semilaevis

P)Fh Species #H 21 Tissues R M 28 )7 72 Elimination equation THER2E W 11, (d)  FHKFRE A
S5 1fi.%% Plasma C, =6.6211 3.94 0.9819
S. maximus JILIA Muscle C, =3.288¢ 014 5.59 0.8369

il Gill C,=11815¢""" 4.36 0.9024
JiT Liver C, =9.063 ¢ ¥ 2.71 0.9793
¥ Kidney C, =15287 1% 6.54 0.8687
il 1fii 3% Plasma C, =10.015 "% 2.89 0.9725
P olivaceus HILIA Muscle C, =7.296 ¢ 16 4.10 0.9632
5 Gill C, =7.475¢ ¥ 4.13 0.9315
JiT Liver C =12.307 ¥ 231 0.9877
¥ Kidney C, =152.060 ¢ 1% 3.75 0.9529
P 1 7 6o 1fiL 3% Plasma C, = 4.400 ¢ %07 9.36 0.6892
C. semilaevis JILIA Muscle C, =2.834 00 5.97 0.8707
8 Gill C,=4.575¢%0% 9.36 0.9302
T Liver C, =7.098 e 1% 3.50 0.9629
¥ Kidney C,=11.916 %% 7.37 0.8241

R2 KREW, FHEMELBEHMORPATDENRE

Tab.2 Concentrations of ciprofloxacin in plasma of S. maximus, P. olivaceus and C. semilaevis (Lg/ml)

Wy Fh 2524 J5 B} [A] Time post drug administration (d)

Species 1 3 6

10 15 20 25 30 35

KEZEE S. maximus 0.12+0.02 0.05+0.02 0.01+0.01
FEE P olivaceus

0.01+0.02 ND ND ND ND ND
0.13+£0.04 0.13+0.09 0.05+0.04 0.01+0.01

0.02+0.02 ND ND ND ND

2R C. semilaevis 0.0940.07  0.09+0.02  0.04+0.04 0.04+0.02 0.09+0.06 0.03+£0.05 0.0240.01 ND ND

ND 7R A A i) 5]
ND: Not detected
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SR, Rk v A S Bl i 2k 4 R A T

PEVE FH R N 75 B (Tyczkowska er al, 1989; B4 ¥k 7 4%,

1996)., Bowser 25 (1992)Mff 7 Bl v At 7 i 8 £ K Py
AR & B, AR 25 25 105 3R s v 2 A iR
THBREREAE: , AW 5T R I HELL 251007 45 T 3 Fhe
0 RV B R B A4 A2 1 5% B VR
I ] SE < 457 4 B0 328 ik 1 6 34

B O 2R RIS, Bk B B R
H T A, 72/ N A MRIE A R 5%,
2o KR 4 VAR 2598 322 5 HE AR A (R BK AR 5
2001), Liang %£(2012)7E 10, 16°C PG 414 F LU
10 mg/g By 25 K2 PR ORE R RS, R
YRS E PR A Z, 1525 72 h Bf Y5
W43k 1.89, 1.03 pg/g. Stoffregen Z5(1997)HF 5T
TN MR LD R AR 2 RN 4G 2
75 T Bk v B R VG e R A s 2, B
2SR B T . LR B L R S
HAZHEZY, 2= Sy — R s i 2 2 ) s
P BRAE IR P RS, 2007) . SFEE(X) 5 A4,
2003) A P 5% BRI BRALHE & I JRVD B AR KSR BT
FA T 0 5k BA A A ZH 2R &, 4592 30 d B
YA ERE o X LERFFR A B S ARG ARL, Bk
5 2 v s T 245 4 5 BR R AR R R 2L 2 AR SR, R
WP RLTE 3 PP A R R AR R e
W (7.37 d) > KZE61(6.54 d) > FH(3.75 d)., HkAl
U, BV B A 3 FhETaE a5 (5% B T B LA R
JSAHTE , FEEEER D, REERRZ, i e,
FETERCIA i B B 25 57
32 ERELEREREMARIDEAKRELE, FET

MEBEHFHMAGRETH

Y5 3 P fn el 3 d OERGEY )G, gk
RO B BEY B T I, 225245)5 20d, 3 Fifa
F4) ML 25 9 B /MR R R 2 i B > K EE6E > S 6T 1AL
T UD BRI O 0 AR B e A . eAh, 7
3 o 8% £ 1L S R 20 2 e RGN ) R v A A AR g
PPN TD R B R EE AR, MR e R D B A
i fl e 4 Py AT U T RE S i EL S AR, B
RN IR, A AN A, (AACERE B A
T, XA TH— LR EIE. |
2 T H, R B AR YA Y B R R A
NTH BB, 52505 15 d ERIIARE], HIRKE 6T,
TP o R e 18, ELREZh ) 30 d BFARK .
AW, BOaTD B AR KEE6E | o SR 0 5 007
WO T B L AR AN R g, XS e A
(01T 45 R —2L .

33 REEAEXEL., FEMEFHHENHER

TH B 21 2 J01 02 T S 245 W) 0 B 1R 1Y B 24 A
BREIEE, 1992), B s 4l 20 B V0 2 1 T B 2 5
Y, KEEELAK I B (6.54 d) > ILAI(5.59 d) > fifi(4.36 d)
> [13%(3.94 d)> F(2.71 d); FEFKUE 6 (4.13 d) >
WLIA(4.10 d) > ' (3.75 d) > 113 (2.89 d) > JF(2.31 d);
T SRR UM (9.36 d)=H8(9.36 d) > & (7.37 d)>
WLA(5.97 d) > iF(3.50 d). RHEVDETE 3 Fhéapy i
ZU R R T A A 2L, TR R,
XA RES S 2 EERE A K, 3 F
[ EAT A, o 645 20 2 JRL it v B ) T I o 3 g P
FREEGE, 1 18T G500 B R B R R R S B
i, RV A FLANEEXT ER(Litopenaeus vannamei)
AR PG AEEE LA H TR = 303 h #1342 h
(X ZE4E, 2010; Martinsen et al, 1995),

34 BIEDENRAHTIE

Bastr Brydiwg), RAREKBEE, 1k
AR ERS, fg) 2o m TALUh, K7 FHE
WA BN FHACR . RER AT AR HE NYS5070-
2002(H A8 N R ILFTE AL, 2002)%F Jo2y FEAK 7= dh
w25 () 5% B BRI A TR R . Herp, MR 2K
Y EIETD R BRI VD BRI SR D B A R e kB PR
¥IR 50 ng/kg. HCHE BLARAE, A ORIESRAE ST A T
A LR ST B A U i 2R e A ikbn, BEUTE 20°C
TR IR A T R B Vb L ) VA S A% 1 A0 T P st
FIRZG I REE6T 44 d, F6F 33 d. W G65 47 d
1

£ % X M

TEBE, 2278, 3KIE, % FRPH AR BEAL RN, K=
2441, 2007, 31(4): 487495

Fi, ZE, e, & Bk 2 XCHACE R e v
A SEANACHRE R AL, ol B2 PR, 2014, 35(3):
44-49

e NRAEFIE AR, e N RIEFE LA T AR NY
50702002 T/ FEE K= Mz sk MR R, bt
EFRE L, 2002

Swbit. 258l 1 S5 A: Y giaE. R RERH IR
WS T, 1992, 319-331

Mibess, FENPE, 2k, 25 ST B 7E RZE TR N 251 5h
J12E K BRI ELAL A 5. VK TEIFST, 2007, 28(5):
24-29

REkAE, dRETL. 3 FhZhW7E B RN RIBR BRI, PR K
B2, 2001, 8(3): 50-53

XUTFk, TR, BIEv B e K b i S 5 8Fse. o
25287, 2004, 38(10): 32-34

XIFHLT, ZEfi, TR oD 27 o G4 oy 19 3R B8 ST BRI
BRSO TEIFST, 2003, 24(4): 13-18
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Residue Dynamics of Enrofloxacin in Scophthalmus maximus,
Paralichthys olivaceus and Cynoglossus semilaevis

CHANG Zhigiang', LI Dongli"?, LI Jian"*"

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, 2. Laboratory for Marine Fisheries Science and Food
Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071,

3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306)

Abstract In this study we compared the elimination rates of enrofloxacin in 3 major aquacultured
flatfish, turbot (Scophthalmus maximus), olive flounder (Paralichthys olivaceus) and tongue sole
(Cynoglossus semilaevis), in 20°C seawater after the oral drug administration. Healthy turbot, olive
flounder and tongue sole weighing 300-400 g were selected and orally administered with enrofloxacin for
3 consecutive days. Plasma and various tissues, such as liver, gill, muscle and kidney, were sampled on 1,
3,6, 10, 15, 20, 25, 30, 35, and 40 days post drug administration, and the enrofloxacin concentration in
these tissues were determined using reversed-phase high performance liquid chromatography (HPLC).
The elimination curves of enrofloxacin for 3 flatfish species were plotted as concentration versus time,
and the half-lives of the drug were calculated. It was found that in all 3 species the concentration of
enrofloxacin residue was higher in kidney than in other tissues. Elimination of enrofloxacin in kidney of
olive flounder was the fastest among the 3 flatfish species, followed by turbot and then tongue sole.
Half-lives in the 3 species were 3.75, 6.54 and 7.37 days respectively. As for drug elimination in plasma,
enrofloxacin was removed slower than its metabolite ciprofloxacin. Overall, elimination of enrofloxacin
was the fastest in olive flounder followed by turbot, and it was the slowest in tongue sole. In China, the
maximum residue limit (MRL) of enrofloxacin in seafood was 50 pg/kg, therefore the withdrawal periods
of enrofloxacin for farmed turbot, olive flounder and tongue sole should be at least 44, 33 and 47 days
respectively.
Key words
Drug residue

Enrofloxacin; Scophthalmus maximus; Paralichthys olivaceus; Cynoglossus semilaevis;

D Corresponding author: LI Jian, E-mail: lijian@ysfri.ac.cn



