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E: W BERAAFTHRAFEEDERAEEAIFE RN, ARSI A DK~ R
4%, BEEDEN I8mgkg FlEH B ERERW, FR2K. LA, HARXE
BYEEREREEN T 20 R#FH R, AR EIR T oo AAE,
ZRET, #HRHAR T EEDEERE (Cha) RK N FiE> 8 JE>AL A >8> T JE> o 5,
A8 % 1415, 1331, 14.15. 7.48. 7.94 mg/kg 1 2.94 mg/L; 4 21 4% & 34 7 4 ) 3| 4% 4 7
MARDE, HERE LS EEDEERENE D H 5.10%. 1.70%. 6.28%. 2.97%-
2.90% 71 6.53%; 4R BEiE Y EERE (CL) W7 4 L > I JE> >8>0 0 > 8 k. B
EHURBE L, KMEFEEDERGRERENT, ERE—KELH)E 6h L 54 H
(523 pg/ll), MEFHETH, EXkEF—AREMNBRHT~NATDE; REFEEDE
BWREA LA, & 2400 & FIEHE (796 ngke), ZJ5EEH T, 480 h Bf [ £ 587 ng/ke;
RRFHRFD ERE ZIN A LAY, £480h 6b 5k 9 & 4 382 ug/kg; JRIB R #
MARYERGREEBEDERENT AN 27.5%~65.1%. HELLEHNAYEE
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auratus gibelio) JGTESYIIAN B SR, LUK
TEK RS FURIE A oA, R R B v AR
RN R e R AR N RK | IRV
AR, DA IRAE AR Rl T 2GR I ROR S
NS T AT SR B R

1 MRS

1.1 SCIEF

RV BF R 2 (Ll >98.5%) I T4 T A4
TR (L) B A IRA s Bikith RN E
FRAESh (LEE =99.0%) “N1E [ Dr.Ehrenstorfer =i ;
ks N . WEE . IE C ke FH R 34 o 18 5
CNW A sy T HRIRE . Ok . BRI
B E 2 B A ARG A R A ] R iR
WA= MR B2 W 7

1.2 SRR

EROR AR A5 (Waters 2695, FE[H); 4l
7KAX (Millipore Milli-Q Advantage, E[H); =%
W #% (Eppendorf, fE[E); & .01 (Hita-
chi CF16 RXIl, HA); HLF40H7 R (B 0.0 001 g,
Mettler Toledo AB204, i t); ik 20 2145 wE HL
(IKAT18, fH[H); L& WIERAI (EFAA-HM-01,
k), e KA (RE-52A, WWaE); M sk
#% (SB-5200D, SCIENTZ); pH it (PHS-2F, TE#f);
HLB [&E AHZ BN (Waters, 35 [F) LI & 0.22 um
TRALIERR
1.3 It

SCEUG S B ARG B AR R K R IR A
(R B IE 5%), fafkE (50£10) g HAR
114~138 cm, & 100 cm (¥R EIHH 6 4>, AN
=B 10 em [ G e, IR IR BRI & Bk
RNV R, K 70 em, Kl (22+1) °C,
PREFE 24 h 73 BAER 20 B S AR, TK
I T 30 cm CEDRNG PO 2 1, AR A
W 1% 250, 45K 7:00 F1 19:00 &40 11K,
AR 6 d, FIRAZHIE N 18 mg/kg.

1.4 #HEEE&E

KAJRFRFE  TE VIR ZY IS 42,
90 Fl1 126 h, f)i 1 REMLHI5 6h, 1d. 3d.
5d. 10d. 15d 120 d REKFEIAES,
K 3ARRTeRETIR G5, 30 6 AR
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BLLRME RIS L IRGZIE 1. 6.
12F124h 2, 3.5, 10, 15F120d, &A1
S EHRE, RA 1 mL EAE MR E M 1 mL
AT, A TS 2 Ao sE e 8 1 2 mL
B, IR%IRAIET 8 000 r/min 8.0 5 min, X
2K EF-20 °C PRAF . [FIERAERFE . WLA
fil . HRANE SR ZY, B A% BRI E T 20
°C fRAF . SEBat AR hFR Ve N O™ h ST 5L 50 Bl )
HFE, IR D RE e R RS
il LB T BT o
1.5 #RAETE

0 2 ZURE S AL B S BEGR BR AR S50 B ik
JES YR i i A B 2 HE ) <7 AR A vk, KRB
1 mL, if 0.22 pm JE AR5 H#: HPLC 4081 fEAS
SR, BiET R MRV RS B RS
HLALL KK BHSCR A 75.2%~107.0%, K% 1
(RSD) ¥JI/NTF 10%;  ZEJETe Y MR 57.0%~
108.3%, % (RSD) A 3.0%~11.7%. S+ & 4Rl
B LUV RIAS I BR A7 5 pg/L, 7K Hf A4 4G ] R
0.5 ug/L, W HTTIREDK
1.6 sy

{035k 9 Agilent ZORBAX SB-Cig (150 mmx
4.6mm, 5um); IR N 2 0.01 mol/L PUT
FIRAL SR (SRR pH 2 2.8)=10 : 90 ((AFHLL),
T ETHEAT 08 . B FETR 30 °C; Wi 1.0
mL/min, FWPEK : ZERIES, Wk K R
280 nm, & PN 450 nm, #EEERH 10 L.

1.7 BIESH

25 W) b 1 b 2 K 24 il 28 1K1 2R F Microsoft
Excel 2016 #EA7ACEE, 24582~ HCR H DAS 3.0 3k
AT 0T
1.8 &k, KEFMEREFANZEE SLLHEE

HRAE 25 W e B <o i (IR SRS 45 24 f5

T KRR H 25k i i, D3 A (B

Wi PR F A (my) M 98.5 kg KA (V) J9 985.1 L,

fo i BT (mg) A 1 kg, BEAZE (M) M 216 mg;

iz L A5 e K A AL PR A 2L ) 25 ke B O Rk o P

i, 15425 Z AN R A AR KRR

TR 2k R IR 2 MR E), %3
AT R A

oy ms(Vy, mg) xXm

o) =——3
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X, CHERBE AT (%), m BRI (kg),
Vi FARKBAEEL (L), me Wk BT E (kg), m N
Rt vb BRI U B 5% B8 18 Z f (mg/kg, mg/L),
M B2 (mg).

2 4R

21 BREWEREKHE~MARLEERER
AR B Z5-R LR
A, S AREAR N A AU R D 2

16

14 |

12 +

enrofloxacin concentration
o0

B B ¥ /(mg/kg, mg/L)

JESE BT R, 72 h 5 IS T
i 38 RV A B S 1 IRER 25 )5 2 A 1 h ik 3
W, UEVRBE Coo BCET, 4350 14.15 F1 1331
mg/kg; LA SRR A i) 25 e ok B 53S0l 6
212 hiKBNEAE, Cpax 23900 9.76, 7.94 F1 7.48
mg/kg. LK 25V BE S I, 7E 1 h ik 3
i, Cou N 2.94mg/L, 480 i, L. M. I
FE B, SN o R TS B R IR 012,
0.12, 0.09. 0.28. 0.20 mg/kg 1 0.04 mg/L (& 1),

—&— JJIA muscle

—A— 18 intestines

HFAE  liver
—m— B kidney
6 gill

—o— [l plasma

48 72 120 240 360 480
i [H] /h

time

1 HEAHERFIREEREIED 2R E-FTE) X REZ% (1=6)

Fig.1 Tissue enrofloxacin concentration in C. auratus gibelio after oral administration via

enrofloxacin-medicated feed (n=6)

i), R A YA N T B A
5 AR Py A 2 Yk BB R 2 OC R A R
N, S EAREA L RN A RS BIE T
AL, BRIV BRI R, Cpa N 0.87
mg/kg (Tnu= 1 h); HRE M IE, Couw N 047
mg/kg (The= 12 h); 88 WL A7 B Th RN V> 2
W B AL IR, Chax 27 3120 0320 0.29 Fi1 0.24
me/kg, Toax 77900 2. 6 F1 6 h; IL3E PR A
WERAR, Coax N 0.15 m@/L (Typ=6 h) (K1 2).,
22 BRiEWEREKRHEMTFRLEAERER
EIERW A FEH

K HIGETHAE S B AE 5 2 1 45 24 ) s VD B R
NP BEAE S B R EMA N 1 25 3h S50k 1), 4
KR, BRI PIEERER (11, M 80.4h),
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TE W 18 O BR e 18 (10, 8 150.9 hy; B E A
AUC,, fx X [831.9 mg/(kg-h)], H I MWLA [623.6
mg/(kg-h)], IM3EHH) AUC,, fr/)N [182.6 mg/(L-h)];
F el B R VD 2258 B B[R] (MRT,,,) 23N
58 > > AL A > BT > 1 3 >, 409k 115.2,
109.2. 963, 94.2. 90.0 1822 h.,

M. BAE. 88 R, BaE LR RN
bR BRI TR B 43 R 0.15 mg/L. 0.24 mg/kg .
0.47 mg/kg. 0.29 mg/kg. 0.23 mg/kg F1 0.87 mg/kg,
A3 0 R BV B B 5.10% . 1.70% . 6.28% .
2.97%. 2.90% Fll 6.53%; £%ZHLI kA By T340 B8
I E] (MRT,.) 238514 191.6. 190.5, 170.2. 163.3,
156.7 F1 139.9 h; &L BR % (CL) 43 %1 2 0.30
L/(hkg). 0.13. 021, 0.34. 0.81 F10.82 kg/(h-kg);
H £ T A (AUC,.,) 754 28.9 mg/(L-h). 153.6.
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Fig. 2 Tissue ciprfloxacin concentration in C. auratus gibelio after oral administration via

enrofloxacin-medicated feed (n=6)

®1 HERARFREDVERAEKHITRLEEZTRAGANANZESH
Tab.1 Pharmacokinetic parameters of enrofloxacin and its metabolite ciprofloxacin in C. auratus gibelio after

oral administration via enrofloxacin-medicated feed

2 AN SR 2% i7pE JEE N il 5
drug pharmacokinetic parameter plasma intestine liver muscle gill kidney
B2 AUC,,/[mg/(kgh)] 182.6 516.9 319.6 623.6 5193 831.9
enrofloxacin AUC,..../[mg/(kg-h)] 185.0 540.5 3311 641.8 557.9 890.3
MRT,./h 90.0 822 942 963 115.2 109.2
MRT, . /h 96.6 109.1 113.4 1118 153.9 1473
fia/h 80.4 150.9 113.4 113.1 134.8 145.5
Tax/h 1 2 2 6 2 1
V,/(Likg) 18.8
CL/[L/(h-kg)] 0.162 0.056 0.091 0.047 0.054 0.034
Cna/(mg/kg, mg/L) 2.94 14.15 7.48 9.76 7.94 1331
BZNARU AUC, /[mg/(kg-h)] 28.9 27.1 51.1 32.3 34.1 153.6
ciprofloxacin AUC,.../[mg/(kgh)] 101.0 36.8 88.2 36.8 145.0 230.0
MRT, /h 191.6 156.7 163.3 139.9 170.2 190.5
MRT,_,./h 1651.8 344.9 563.6 208.0 24239 440.6
fah 12178 270.1 439.8 151.3 18283 321.1
T/l 6 6 12 6 2 1
CL/[L/(h-kg)] 0.30 0.81 0.34 0.82 021 0.13
Cpae/(mg/kg, mg/L) 0.15 0.24 0.47 0.29 0.23 0.87

T Ty BIERTE]; Cpgy. Z9WEIRIL s 11, WHFRFETE; MRTy,n MRTo 7B FIIYER I ] AUC,,» AUC.. 735 9 i £k~ IR (0~0)F
HHZE T A (0~00); CLNEMATERRE; VAR EMI A

Notes: Ty is the time to reach the peak; C,,, is the peak concentration of the drug; #,),, is the elimination half-life; MRT,_, and MRT,_,, are the average
residence time; AUC,_, and AUC,_,, are the area under the curve (0-f) and the area under the curve (0-00); CL, is total clearance; V, is the apparent
volume of distribution.
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34.1, 51.1, 27.1 f132.3 mg/(kg-h).
23 HERABEKEMEEFERELERER
WAL EZRBRER
RV 25 25 fn KRR e h Bk v 2
AR = ANV RO, W& 45 2508
Wiz, K& R BRI R,
Ja VIR 255 6 h /KA rh R v B Wk 32 3k 3] D& (B
8 -

7+

B B (ng/L)
enrofloxacin concentration
N

0 L

523 pg/L, FlJEIFERTRE, 7E 480 h 3R A i ih 5 i
fIRMH 0.68 pg/L, (HAEAMAR H— ELARAG I 2] 4™
YIAW A (K 3). IR RIEY 22 BT
BB, fE 240 hik B, FREH &N 796 pg/ke,
JE WA R, 480 h i % & 587 pg/kg; IERHER
VD BRSBTS, 7F 480 h 5k A it
382 nglkg (K 4). e AR =NV 2 5k
B R 5 RV B MR B 1 ELAEYE RN 27.5%~65.1%

—-144 -96 —-48 0 48 96

144 192 240 288 336 384 432 480 528
Ff 18] /h

time

3 BREWEWEBRABKENRPREVEXRENRE

MABAR T RUNERSE 1 RG2S, 2R IR IBE Y 12h, TR

Fig. 3 Residues of enrofloxacin in water after oral administration via enrofloxacin-medicated feed

Zero on the X-axis is the last oral administration, and the administration interval is 12 hours, the same below.

24 HEBRARBIEVEREREH~IIHRREL
EE&EK, KEMKEPHZES S

PN, R R AR N v
B R AR ) 25 5k B AR 2 )5 6 h N i
A, LR E AR 4.65% i 2.38%, Z
JE W T . R R 25 Bk B R, K
B[] &b T A K F, BB A A3 LR 41.86%~
46.69% (% 2).

3 Wi

3.1 EHlRRAEEH R RIS EAS T IREER
2RI AL

RV U B R T Rt v ] AAE K™ SR GE B v
EHIBIBTR 25, HAEK™ SR N 24 3l 2 iE 54
%, HAMEEMFE G257, fEARK™
SR N 25 B 2 AN AR BOR 225 o [) B o
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Mg 2, W v & 3k i (Oreochromis mos-
sambicus) T HE 10 mg/kg BligvP 2, HIMMKAE2h
A Coax N 4.38 mg/L, 2232465 [(ii FC 7 Acipenser
schrenckii (3) x ik R #2 Huso dauricus ()] Il 3¢ 1E
2.01 h ¥ Cpa M 0.33 mg/L ™, 7441 F1 ¥ 7 (4.
baeri) M3 AE 0.5 h 1) Cpax A 0.33 mg/L7, ASLHG
4T, Biar 2Ll 18 mekeg FlmAHA ),
IMZ57E 1 hi Coay 4 2.94 mg/L, EARILTHER L
vo B AR IR B, (LI R T 4R S BRI A R
i, ASIER Y I 2 vk BE S R B AR AR LL 30
mg/kg FIE A AR (Crax N 5.60 mg/L) HHIE .
Ascmy b, R T BRI 8 AU I Y 25 vk B
By T IAALZL, XU i 1 R R A3 ) 2 R
bR M B AR AR

AUC J& W25 TER N o i 1Y) E B 24825 5
B, t15,. CL, Fll MRT S S e 24 ) 76 44 N 75 B p
120 FEE B2 S5, 8 (Cyprinus carpio) TE 20

https://www.china-fishery.cn
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Fig. 4 Residues of enrofloxacin and ciprofloxacin in sediment after

oral administration via enrofloxaxin-medicated feed

R2 WERBFEE. KEFKREFAYZEEMN
HEBESL
Tab.2 Drug distribution in aquatic environment after

oral administration via enrofloxacin-medicated feed

MR B /mg, FREEH 5L/ %

i fél/h quantity of drug res, percentage of drug residues

time R NS i
sediment water body fish body
6 71.71, 33.20 5.15, 2.38 10.05, 4.65
24 66.00, 30.56 5.03, 2.33 4.83, 2.24
72 90.42, 41.86 3.89, 1.80 1.56, 0.72
120 90.92, 42.09 3.03, 1.40 2.35, 1.09
240 100.86, 46.69 1.50, 0.69 0.54, 0.25
360 94.56, 43.78 1.41, 0.65 0.24, 0.11
480 95.45, 44.19 0.67, 0.31 0.14, 0.06

F25°C FOREBREY A, HEREIEHK AUC
[151.4 I 75.6 mg/(kg-h)] = F I 2% [78.9 Al 31.1
mg/(L-h)] FAFJIE [7.8 F1 6.2 mg/(kg-h)]™; 4R
5 (Bidyanus bidyanus) T % & (Hucho taimen) L
R R VD B, IR AR S R 2 e A
AUC [247.7 F1 233.9 mg/(kg-h)] ¥ 7 T 1.3 [126.4
F1191.6 mg/(kg-h)] FIAFHE [7.5 F160.1 mg/(kg-h)]™;
LR P A ORI RS, B EEY
EIHERE TR . B MALA B R
ti, MIMRT Fe K, AT h BT B 2R 24 H
WEhIE, BIERY AUC. 1, Bl MRT #BAb T4 7K

https://www.china-fishery.cn

o, TSR AE A A 2L, RSCRR i
A — 2 RO TR B R D AW 2 B R
HIRWHE R py A, HABAH P iy —38 23 R
WS gas i ) B IE, Wi B8O 2 AR ik
AR BRI ] L, R S AR A A

R EEASE, T RIRY BT 5 7R N
TH PR B A EEAE

32 RUIBKRGEAHEBELIERBEETEND
ERN B

KRR T A M LA 2y, KSR R
WTE IR GE AR IR R Ge, SR A O R
IR B K =, B B WU 25 W B
EHEMER K S, D2 M A R 2K e,
MARHRETAKE, HEERGL)E, Bin AR
F ARG = A K AR 5% B 45/ (2.38%~0.69%)
HPGR AR ER R, 0% & T 7KK (4.65%~0.03%),
H ek i ] G mi e i F R R 2y Wi
Lk AR IR T (30.56%~46.69%), X T HEE N N
RUE V> ATV BAEE Tk, MR RS
RPRDTVE R YE . B vb B AR W g e e b LU
B BR W AR AE R A S e i 5 R EE R . PR 24
B BA N - e A SR IS R IE I £, TR S
oA Z T e Y A . RS AR
FAACE R e g mne 7, RinESE KT
BCAET 0.1 pg/g B K b 25 R AIK 98 200 T 10 B i

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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HLF A 259 & & 03I, 40 5 0 120 e
TR IR F e ET 0.1 ng/g BinVP A 14 d,
A E AR R U E Y AR Y R R, S
OB, A AR R IR 0.05 F1 0.2
mmol/kg ¥ FE 1Y R V0 B 3 1 A g v B S
YA, IR T TR AL, 1S R R
PEF I, SRIMIZE 0.8 mmol/kg W FERT, IR
Prs K, BEARAE D RV F RN ARSI IR
Je b B vk b LR PR i e T Ok 0.86 ng/g, N
15 R 25 1) 5% B i A 2 o TS VR A A W R K 445 ) =
o, EPESEN R, PRSI T AN [RIVR EE Y
R VD B SR RE X A 48 v 24 40 TR 7 AR B A
YEH, P16 LI RaET B &5 4 ne/g 2
XoF 240 P e R 7 AR T 24 P ) B AR MR B L (E S R
WA R AENSR, ARPIZREA, Xt
AN faE T RE S K, AR RPuk A
(antibiotic resistance genes, ARGs) it 17 7E £ 5 il
TP AP A, X R YA A AN
S B ATF S B R B, TEPUAE R AR
T 43520 ARGs & f, HBEPUA: ZU B 3 i 4
fn, ARGs BB FEAERShPE, BATX L .
NN B4 ft B 1 1 301 XU 2 H i e ™ B 1Y 4 3Kk
Bz —P, At R R 2R GG )R, 1
480 h B vh 2 AR B AT IR ATk 0.59 nglg, KM
T ESmIKeH ARGs & &, 755 240t 257
A
3.3 ERPREEIIIRILCENER
W R, Rk Bl 2 3 A A
PEME RV B2, Bl A= SR A ™= 1 B0
W ESESREDEWIE, 4% (Capra
hircus)* . M (Canis familiaris)** F1%5¢ (Lama glu-
mu)> R K 55% ., 43% Fl 36%, 1 K A S Ak
PG LY — A T B AR B W, o i 6% fi
(Anguilla anguilla) MK T Hy 6.24% . B 4| £ 1l 3K
18 4.68% . HL7CE B (Scylla paramamosain) il
KRy 4.16%" . 5 W] X ER (Fenneropenaeus
chinensis) L3 N 1.2%, R, EFFHR
BRI . Bl . JFERE . LR . SEFNE R A a]
Rl BRI VD R, LR B 4y ) ok R VD BRI
B 5.10%. 1.70%. 6.28%. 2.97%. 2.90% Fl
6.53%, ' EFIEIE b i) bl i A e, U6 R
R R v EACHI AN HE B E 2R . AR,
5B W R N Craxcrp/Cnaxeng 1 1 B9 0 ' JIE
(6.53%), KRR B AN A2, HR#HD

R E K7 2: 2 E /) sponsored by China Society of Fisheries

BAEKhER B BEAAN; SR, eI e ™
VIR TN VD B AR B Uk B S R VD B VR BE Y LR AEL
27.5%~65.1%, X ULHRIE T RHR T FR NS 2R TE
SR AR, TEHE KB R rh SRS R

TEIG PTG VR, I S 4 40 T 0 DR A0 R
ALY RGP, A O AP 24
2 UL bl e B IR HGE DY, BV B A
B # (Gloeophyllum striatum) YE F T 7] 18 i 4 1%
11 FpP=gt RV R . AR EMIRNY 2L
H B E AN TE (rpex lacteus). "2 W (Tram-
etes versicolor) 35 32 W WP 73 W5 3% 10 il 14 d, JL
T g R e KA B AR AR
WSS PRAEIR K T 421 (Phoma sp.) #i ¥k UHH 5-1-
03 fEHF AR . ML AR SE N, TR
ZNFACRR R Y 5 fef Bl HF 3 S R AR YR K
FER AR UHH 5-1-03 fER T, AW E 4
Gy F AR T B2 R BEAR = M, 7K™ SR B i
Ve hAFAEFI 2 =R 5 I A0 TR R L TR B, B AT
U o B VD B 0 AR YR AU AE TR A Rtk —
AT

(14 AL LR A Al i K )
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Metabolism and distribution of enrofloxacin in Carassius auratus gibelio,
pond water and sediment after oral administration of
medicated feed in the simulated aquaculture ecosystem

LING Hai ?, MIAO Tianyin', WANG Yuan’, XIANG Yang'?, HUKun'", FANG Wenhong >’

(1. National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306, China,
2. Key Laboratory of East China Sea Fishery Resources Exploitation, Ministry of Agriculture and Rural Affairs,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: In order to investigate the fate of enrofloxacin in aquatic environment, the pharmacokinetics and meta-
bolism of enrofloxacin in silver crucian carp (Carassius auratus gibelio) were monitored after oral administration
of medicated feed in the simulated aquaculture system, and the pattern of metabolism and distribution of enrofloxa-
cin in the water body and sediment. Fish were fed enrofloxacin-medicated feed at a multiple dose of 18 mg/kg
twice a day for a period of 6 days. The peak concentration (C,,,,) of enrofloxacin in C. auratus gibelio was intest-
ine > kidney > muscle > gill > liver > plasma, the C,,,, were 14.15, 13.31, 14.15, 7.48, 7.94 mg/kg and 2.94 mg/L,
respectively. The metabolite ciprofloxacin could be detected in all tissues, and the percentages of C,,,, of cipro-
floxacin to C,,,, of enrofloxacin were 5.10%, 1.70%, 6.28%, 2.97%, 2.90% and 6.53%, respectively. The order of
body clearance (CL,) of enrofloxacin in the tissues was plasma > liver > intestine > gill > muscle > kidney. With
the increase of administration times, the enrofloxacin concentration in water went up rapidly and the peak value
(5.23 pg/L) was reached at 6 hours after the last administration; it began to decline afterwards, but the metabolite
ciprofloxacin could not be detected in water. The enrofloxacin concentration in the sediment first showed an
upward trend, and reached the peak value (796 pg/kg) at 240 h, then it decreased slightly and fell to 587 pg/kg at
480 h. The metabolite ciprofloxacin concentration in the sediment showed a gradual upward trend, and the residue
was 382 pg/kg at 480 h. The percentage of ciprofloxacin to enrofloxacin concentration in the sediment was 27.5%-
65.1%. The antibacterial residues after medicated-diet administration mainly existed in the sediment of the
aquaculture ecosystem, and the percentage of antibacterial residues in the sediment was 41.86%-46.69%, and the
residues eliminated slowly. We should pay close attention to the ecological safety risk of the antibacterial residues
in the sediment after medicated-diet administration. This study provides technical support for scientific medicine
production in aquaculture and theoretical data for ecological security assessment.
Key words: Carassius auratus gibelio; enrofloxacin; ciprofloxacin; antibacterial residue; sediment; metabolism
and distribution
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