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RE,

A, ENR A REBYE 12858 R0, 29 70%
AR 28 8 78 2 BR45E2Y . Rico S R I 2 30,
7% [ W HE 1 F7 50 X K AR ENR (R Ik 4 1.8 ng/L,
IR 5K 2 239 pg/kg. v B 35 5 X TR
ENR ¥ B 3k 895.32 ng/g™. 1 il 10 pg/L ENRP
AR AE B R G M 5 WHEE AR AR,
Bi vk 2 ENR A5 R BUm HEm 25 5, i A
Kt DUN-BUREIEK MR ], AR
3 7 B RR A9 ENR S5z /) 00 B 3 (minimal inhibi-
tory concerntration, MIC) {4 0.012 5 ug/mL™; J5
ZEHA A 0.5 ug/mLP, AN 4 pg/mLP7, AR,
10~173 pg/L ENR A 3 B8 4 13 28 3 (Microcystis
aeruginosa) F1 i 3 (Anabaena flosaquae) 58 1 4
KA, IKF (Daphnia magna) 1F5£2 57 T ENR
8.63 F117.5 umol/L 7K AH 2 HIWAE A5 Zap I
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Tab.1 The researches on elimination of ENR in fish

5 thi/g, K/, C BHTTR MR /M MRL, fRZjHA/(°C-d), Sk
fish body weight, temperature  administration regimen elimination half-life time withdrawal period reference

R 3 i 110 g, 23°C 10 mg/L, #j#148h AR 59.3 10 pg/kg/(8 395) [32]
Anguilla anguilla Bk 7678

WLPI: 901.2

Mfi3E: 908.1
R 5 i 215g, 24°C 2.1 mg/kg, ig 1IX JFAE: 611.3 50 pg/kg/(1 200) [33]
Anguilla anguilla WUA: 3332

I 161.1

W it 96.52 g, 15°C 20 mg/kg, po3d JiFfE: 268.3 100 pg/kg/ [34]
Pelteobagrus fulvidraco (1 080)

BlE: 268.3
il 237.6
UUA+B k= 264.0
1M3%: 136.1 (1320)
20°C JHIE: 231.1
B 216.0
fifl: 264 .0
UA+REk: 237.6 (1525)
25°C Mg: 111.6
FERE: 191.3
HiE: 164.6
fill: 210.5
JUUA+B k= 198.2
M3: 117.84
BE £ 2 M 60.5g, 18°C 1.2 mg/kg, po7d JIFE: 1085.8 1 pg/kg/(3 240) [35]
Ictalurus puncetatus i 3876
ULA: 853.0
Felk: 763.0 (4 200)
28 °C JHFIE: 150.2
BE: 298.6
LA 2482
Flk: 439.9
B i XA 85.6g,21°C 20 mg/kg, po5d JE: 122.4 100 pg/kg/(420) [36]
Ictalurus puncetatus WL 2023
M. 121.4
40 mg/kg, po5d fFE: 96.0 (>420)
LA 1733
3. 91.4

BE R 2 A 108.45 g, 25 °C 20 mg/kg, po3d JFRE: 154.1 100 pg/kg/ [37]
Ictalurus puncetatus (1492.5)

BHE: 61.2
ENR 20 mg/kg+75 #2100 LA+ k: 187.0
mg/kg: po3d L% 176.9
FFAE: 32.4 (959)
BE: 523
WU+ B JR: 31.4
Mm¥: 38.2

1 [E K =443 42 /3 sponsored by China Society of Fisheries https://www.china-fishery.cn
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“ER
1 1T/, Kih/eC e S HEREE /M MRL, fRZ/(°C-d), SCHR
fish body weight, temperature ~ administration regimen elimination half-life time withdrawal period reference
BE i X2 A 1472 g, 25°C 10 mg/kg, ig 11K M. 22.1 — [38]
letalurus punetau
il 3173 g, 24.7°C 10 mg/kg, ig 1K M2%: 34.1 — [39]
Silurus asot
s asotua 10 mg/kg, iv 1K Mi: 17.4
il —g, —°C 10 mg/kg, pos5d — 16.4pg/kg/(>200 d) [40]
Pangasianodon
hypophthalmus
Ve 13 g, 20°C 20 mg/kg, po7d — 10 pg/kg/(640) [41]
Misgurnus
anguillicaudatus
e 2 i 750 g, 13.5°C 60 mg/kg, poSd ATME: 404.3 100 pg/kg/(2 981) [42]
Acipenser 2
gueldenstaedtii FERE: 1043.0
UUA: 176.2
Fefk: 278.9
M. 327.0
fitl: 146.5 (2710)
19.5°C JHFAE: 201.4
B E: 348.1
WLA: 398.8
Felk: 243.4
iM2%: 286.2
fill: 156.1
e i 300-400 g, 20°C 10 mg/kg, po3d JFRE: 84.0 50 pg/kg/(940) [43]
Cynoglossus semilaevis sz
BE: 176.9
fill: 224.6
UA: 1433
M. 224.6
F f 100 g, —°C 80 mg/kg, ig 11K JERE: 211.7 — [44]
Paralichthys olivaceus
e o W 134.0
WA: 67.8
M. 158.0
fill: 3245
R 300~400 g, 20°C 10 mg/kg, po3d JFRE: 55.4 50 pg/kg/(660 ) [43]
Paralichthys olivaceus sz
BFiE: 90.0
fill: 99.1
WUA: 98.4
M. 69.4
KEET 150 g, 10°C 10 mg/kg, ig 1K M%%: 136.6 — [45]
Scophthalmus maximus
P 16 °C 10 mg/kg, ig 1K 1f%%: 98.6
10 mg/kg, iv 14K Mm¥: 38.8
e 157 g, 16°C 20 mg/kg, im 1K JIFE: 86.6 100 pg/kg/(480) [46]
Scophthalmus maximus ,
B E: 53.3
LA 99.0
Mfi3: 68.0
20 mg/kg, ig 1K FFE: 192.5 (720)
B E: 99.0
WUA: 1733
M. 99.1
https://www.china-fishery.cn T KPR 25 3246 sponsored by China Society of Fisheries
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SR

R /g, K/ C

fish body weight, temperature

e S
administration regimen

elimination half-life time

HEREE /M

MRL, {RZjH/(°C-d), Sk

withdrawal period reference

KEE6T 300~400 g, 11.5°C
Scophthalmus maximus

e 300~400 g, 20 °C
Scophthalmus maximus

SRR 146 g, 18°C
Sebastodes fuscescens

T i 70.48 g, 15°C
Oncorhynchus mykiss

T At 100g, 15°C
Oncorhynchus mykiss

T i 250g, 13°C
Oncorhynchus mykiss

T i 366.5g, 11°C
Oncorhynchus mykiss

LIRS 204 g, 163 °C
Oncorhynchus mykiss

T filg 450 g, 15°C

Oncorhynchus mykiss

9~12 mg/kg, po7d

10 mg/kg, po3d

20 mg/kg, ig LK

20 mg/kg, ig 11K

50 mg/kg, ig 11X

5mg/kg, iv 1Kk
10 mg/kg, vk
10 mg/kg, po5d

5 mg/kg, ig 1+
5 mg/kg, iv4d
10 mg/kg, ig 1K

20 mg/kg, Zi%2.5h

100 mg/kgZ#70.5 h

10 mg/kg, ig 1¥K

JHF U«
LA :

25.6
225

. 36.7

25.6

: 157.0

104.6

: 1342
: 94.6
A 314
R: 23.7
: 101.0
: 111.6
: 60.8
: 320.7
: 2042
F: 1219
: 115.6

H: 325.6

M3 :

: 244

30.4

WU+ Rk :

N1
AL

JHP I«
U«
LA -
Befik:
M3 :
Ji& -
JHF A2
-
JULA -
Btk
LiF:$
Ji -

45.4
445
40.0
71.9
43.0
36.5
50.0
55.1
298
455
42.8
30.3

: 417
: 440
: 307
4608
. 447

H: 353

: 48.4
: 639
H: 78.8

168.0

115.0
166.0

50 pg/kg/(1 440) [47]

50 pg/kg/(880) [43]

50 pg/kg/(630) (48]

100 pg/kg/(480) [49]

100 pg/kg/(630)

— [25]

100 pg/kg/(816) [50]

— (51]

— [52]

[ K P2 2% 25 32 Jp sponsored by China Society of Fisheries
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SR

e 1R /g, JKiheC EAEPIE S B2 /h MRL, fR§3i/(°C-d), SCHR
fish body weight, temperature ~ administration regimen elimination half-life time withdrawal period reference
Heyfitf 75g, 11°C 10 mg/kg, ig 1K 3. 33.8 — [27]
Salmo trutta 20 mg/ke, g 17K M. 373
40 mg/kg, ig LIk f%%: 40.7
Ryl 170 g, 10°C 10 mg/kg, ig 1K M. 22.1 — [53]
Salmo trutta 10 mg/kg, iv 1K M3 19.1
4xfilf 100g, —°C 15 mg/kg, im 17K ATRE: 47.4 — [54]
Bidyanus bidyanus B 337
M. 43.7
Kt —g, 6°C 10 mg/kg, po 10d — ATFHE60 d: 18 pg/kg [55]
Salmo salar HEAES0 d: 10 pg/kg
WIK60 d: 6 pg/kg
WLPI80 d: —
JZk60 d: 641pg/kg
JZJk80 d: 284ug/kg
HHR60 d: 49 pg/kg
HH80 d: 26 pg/kg
EW760 d: 14 pg/kg
JEi80 d: 5 ng/ke
Kt 195g, 9.7°C 10 mg/kg, ia 13K 3. 130.6 — [56]
Salmo salar 10 mg/kg, ip 1K M. 343
10 mg/kg, im 1K m: 85.0
10 mg/kg, ig 11k 1M3%: 105.1
5mgkg, ig 1K M. 48.2
KPGF i —g, 102°C 10 mg/kg, iv 1K M3%: 32.4 — [57]
Salmo salar
WL i Rt 2g, 9°C 10 mg/kg, po10d JIFE: 64.8 100 pg/kg/(151.2) [58]
Salvelinus namaycush %
Salvelinus fontinalis JILPA: 28.8
ks 19.2
fIEA 150 g, —°C 15 mg/kg, im 17K ATHE: 39.6 — [27]
Hucho taimen B 413
M. 78.7
B ARyt 105 g, 20°C, 10 mg/kg, ig 1K AFRE: 76.4 — [59]
Takifugu flavidus L0 B 2122
L. 46.7
MH: 45.2
hAE20 10 mg/kg, ig 1K AFAE: 442
BiE: 1574
ILA: 57.9
M#: 69.9
hAE30 10 mg/kg, ig 1K JFRE: 33.5
B 35.6
WP 451
M: 95.5
HEHER M 275 g, 25°C 10 mg/kg, ig 1IX JERE: 23.9 — [60]
BisiglgLarlmlchthys B 273
VUL A 24 1 WiR: 252
infecied fon Hel: 163
https://www.china-fishery.cn T KPR 25 3246 sponsored by China Society of Fisheries
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SR

e 1T/, Kih/eC EEVES TR/ MRL, fRZ/(°C-d), SCHR
fish body weight, temperature ~ administration regimen elimination half-life time withdrawal period reference
Mi: 29.3
JHFIE: 22.5
B 17.4
WA 17.1
Rl 25.2
1Mi: 21.2
Kt 250 g, 20°C 50 mg/kg, im 1K JHFE: 47.8 100 pg/kg/(380) [61]
Larimichthys crocea PERL 693
JULA: 52.0
M. 30.5
Kt 250 g, 21.5°C 25 mg/kg, po5d — 100 pg/kg/(432) [62]
Larimichthys crocea
EANEER ] 128 g, 26°C 0.64 mg/kg, ig 11K ATRE: 94.5 — [63]
Lutjanus sanguineus -
B 21.8
WLA: 83.3
M2%: 9.18
0.64 mg/kg, ip 17K ATRE: 41.5
B E: 20.9
WA 22.1
M2%: 13.3
ELIR 150 g, 26°C 10 mg/kg, ig 19K — 100 pg/kg/(>130) [64]
Sparus aurata
Gl 250g, 15°C 5 mg/kg, ig 1k M3E: 25h — [65]
Dicentrarchus labrax
AR B L0 A1 7 £ 150g, 25°C 5 mg/kg, ip 1IX f%%: 9.3 — [66]
Sciaenop socellatus
5 fifh 380g, 25°C 10 mg/kg, po5d JFE: 82.6 100 pg/kg/(450) [67]
Channa argus -
PFE: 126.1
WP+ Bk 83.2
Mf: 78.0
5 fifh 380g, —°C 10 mg/kg, im 1IK — 100 pg/kg/(30 d) [68]
Channa argus
PR 205 g, 25°C 30 mg/kg, po5d JERE: 37.5 100 pg/kg/(375) [69]
Micropterus salmoides
WP 23.8
. 8.5
PR 250 g, 28°C 20mg/kg, ig 11Kk ATME: 124.7 100 pgrkg/ (672) [70]

Micropterus salmoides

WLR+REJHR: 115.1

3. 90.8
BEE Y R 100 g, 30°C 10 mg/kg, ig 1K ATFRE: 27.4 — [71]
Oreochroms |
mossambcus FilE: 46.24
WL 29.9
Je B 135g, 31°C 10 mg/kg, iv 1K WLA: 233 — [72]
Oreochromis niloticus o e
10 mg/kg, ip LK M. 21.7
10 mg/kg, ig 14K WA: 22.9
1. 22.0
WA: 22.0
Mm%: 19.4
Je B 200 g, 27°C 50 mg/kg, po7d ATRE: 16.8 100 pgrkg/(594) [73]
Oreochromis niloticus
WA 15.6
R E K722 4 /8 sponsored by China Society of Fisheries https://www.china-fishery.cn
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SR

LES 1R /g, JKiheC EEVES B2 /h MRL, fR§3i/(°C-d), SR
fish body weight, temperature ~ administration regimen elimination half-life time withdrawal period reference
M 17.2
Hifh 200 g, 22°C 10 mg/kg, ig 1K FEAE: 863 30 ug/kg/(704) [26]
l_Cdteel};;)phmyngodon B 424
20 mg/kg, ig 11k WA 95.1
s 42.7
30 mg/kg, ig 11k AFRE: 110.5
HE: 107.9
WLR: 150.9
MiF: 46.8
HFAE: 185.0
B 1243
WLK: 161.4
MiF: 97.4
filf 7.8 g, 20.9°C 10 ug/L, FreLZiHies d ATME: 256.8 — [74]
Cyprinus carpio W 288.0
WK 326.4
fiff 80g, 19.5°C 5 mg/kg, ig 1K ATFRE: 76.14 — [75]
Cyprinus carpio VI 1492
Mm3K: 168.3
WL 57.9
5 mg/kg, ip LK JERE: 28.7
V. 62.2
M 96.6
WL 56.9
fiip 200g, 20°C 2 mg/kg, ig 1K M. 215.6 100 pg/kg/(600) [76]
Cyprinus carpio
26 °C M. 61.5
il 1225¢g, 17°C 10 mg/kg, ig 1IK FFIE: 35.2 — [52]
Cyprinus carpio WLA: 46.8
M3 44.2
i ' 783 g, 27°C 10 mg/kg, ip 11X M: 16.1 — [77]
Coprinus carpio 10 mg/kg, im 11K i 17.9
10 mg/kg, ig LK M 16.6
5mg/L, Z5%5h1Ik M 42.1
i ] A 173 g, 21°C 10 mg/kg, po5d Myg: 13.7 — [78]
Cyprinus carpio var.
specularis germanensis
i ot R il 37.5g, 25°C 5mg/L, im 1k Mf: 28.9 — [79]
Colossoma
brachypomum
A i ot 700 g, 27°C 10 mg/kg, po 10d WA 66.1 100 pg/kg/(621) [80]
Piaractus )
mesopotamicus
S ‘ 410 g, 20°C 10 mg/kg, ig 1K JFRE: 222.3 100 pg/kg/(379.2) [81]
hatmatoperts. B 157.2
WA+ k: 97.8
f3g: 28.9
ziE: 91.5
JIEyT: 86.2

https://www.china-fishery.cn
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S HEER -
1 1T/, Kih/eC EVES HEREE /M MRL, fRZ/(°C-d), SCHR
fish body weight, temperature ~ administration regimen elimination half-life time withdrawal period reference
fill: 291.1
i) 150 g, 20°C 5mg/kg, po5d — 100 pg/kg/(740) [82]
Carassius auratus
et B S 7 L 250 g, 25°C 10 mg/kg, ig 11K M. 64.7 — [83]
Carassius auratus
gibelio
A R S T
Aeromonas hydrophila -
infected crucian carp
. 73.7
S H R 270 g, 28°C 5 mg/kg, ig 1K Mif: 72.7 — [84]
Carassius auratus i .
gibelio 10 mg/kg, ig 1IK 1fi%: 68.0
20 mg/kg, ig LK 1fi%: 70.8
40 mg/kg, ig LK i%: 64.6
S H R 300g, 25°C 5mg/L, Z55 h1Ik Mm¥: 61.2 — [85]
Carassius auratus i e
gibelio 10 mg/kg, ig 1iK M3: 622
10 mg/kg, im 17K 3%: 81.0
S A 100 g, 25°C 10 mg/kg, ig 1K BEAE: 77.0 — [86]
Carassius auratus -
gibelio B 27.3
JULA: 49.2
M. 62.7
10 mg/kg, iv 13K JHFERE: 113.4
B 160.0
LA 141.4
MiR: 63.5
S AL 127.56 g, 25°C 10 mg/kg, ig 1K 1M %%: 20.1 — [38]
Carassius auratus
gibelio
S AR 130 g, 25°C 30 mg/kg, 2k/d, M3%: 152.6 — 871
Carassius auratus po3d
gibelio
S A L 150 g, 15°C 15 mg/kg im 17K M: 9.3 — [88]
Carassius auratus
gibelio

e RP—RRHI R RENUKIEON TS 2775 H, AIKESS . BRI WL BEES . B PR L RIK UL G,
iv, im, ip, ig, po”KIR; ig'3 poBAARIEWIH A 1U/d; MRUKE SCRREZAE, ARZTIH(WPREE SCIREBAR AT 1, i P S0 fs Bz,

RAEATRIST HMRL A 100 pg/kgflIWP.,

Notes: In table 1 ‘—’ means lack of data; The body weight is average weight, and water temperature is average temperature. In the administration mode,
“ia, 1v, im, ip, ig, po” was used to denote arterial injection, intravenous injection, intramuscular injection, intraperitoneal injection, gavage, and oral
administration; the data of the maximum residue limit (MRL) and withdrawal period (WP) of ENR in specific fish species was calculated according to

the specific research results.

iU A, JLmAE . L B WUR B BR ENR )
35 111.6~1085.76 h, ENR HJ WP HJig & T 7K 7=
FHZ5W 148 2022 4 2 5t UE Y 500 °C-d, Z7E
1000 °C-d Dk |, Alffarh, VBiRpEaZE, gy
Wt R Rt SR EEE R SR ETE
fifi(Sebastodes fuscescens)*™ FIUT HE1  FH A A 241
ENR ¢, R Z % 100 h L) I, H ENR WP L5 F
500 °C-d, BRIRMEA B @IS, ZE 0 KR
{0 R AR PO RO T A I AR L
ENR ¢,, KF 100 h, WP KF 500 °C-d; H ZE7
WA, meSPIEa”, REHHN 4, Z%

R E K722 4 /8 sponsored by China Society of Fisheries

E30h IR, WHEL T WP KT 500 °C-d FUHRIE

PARETE 222 O B Fp 20k 4T ENR RIS
WRBFSE, B[R #25 ENR 255K 25 5 £/ B 0E A Sy f
KFpRIZES, (A0, HsHT 1 b L3k ENR 24
AR, KM Z K E Y, g
KEOBEG JEB B AL et g TR M,
Rico P 58 KW, F5H X PR EE ENR ¥ i
R FRE AR 10° f5 0L L, HJE R AT e SR R 2 KK
) ENR R A R IR, R 2 A
A 1 1 RS AT SR I PR ) JC A% ENR, it ENR
IR ZHREE R KRR . Zhou 5 L, ENR
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i) BAFs 54 #Lik W 2 %4 (organic carbon adsorp-
tion coefficient, K,,) S IEAHIG, K ZE K5 JEHI
DURR SR A P X ENR (IR, 7] BB /& ENR 7E
A IS5 R 2 BB 5 — Ll . % 1 KRk
PRI W Zhou 45 i 1 P £ 1 2% ENR 24 5%
RTIFWe Y e a2, Mt
IKIZTTREA 2 ENR 255k 10 £ R R . A[FEH
XA — 2 ENR ¢, DFRES R T K, WTaEYS
HIFRWH R GIC R 22 7 A ¢, sREFRSEDS Rl
B RS5O S AR A AT, KR AR
AT IME ENR ¢, {00 20.05 h, J5# ik 152.629 h,
FEHE A, AT R A B2 1000 mmx578 mmx690
mm KR R G, J5# R IR 5 IR0 A 7 AR
FOMIEIAY 5 mx3 mx1 m 7K IR, KK RS
— MBI EPEI KT IR B, ENR S5 HLJTE I B
BT, 285 ENR H2 i 40 mizK et —
JE R BURE e ) BEE v HETS o, fm 2 A b e ) B
P55 ENR 2 fil 02 B 56 7843, TS # ENR ¢y
KTHIH
PG, #E0 ENR St R 2 AR R G0
T BRI JE O R R B SRR,
JE R EKPE TR 2 AP+ & TR
JRJZ KN EIRTE DU IR B 3 = Ve B ENR 1,
ENR 9 T fa Ak, 268 e ki fb i i 5
o3, FEUREMSET Y T2 ENR 255k & L.
T8 R m 8% % K ENR 1y, K69 R B 547
G 6 5 240 5 471 2% ENR 1, 8 HoAth £8 208 55 K 10
B, H A AR WA ST s o SR T T £ AT
2JHESE, wTREA S AR R R A T, e
FEAAALFEBERG , AL FE H e = 15 A H i B A A
HHSNRT, 40 fh s Jo ik 0 TR R = % R
PRAr, TR J N e 2T g o i,
WEE R K AT T, HIRESEZEE, i
5 ENR 5 T A misE LR, i 5 IR 22
1. i, K& 250 g LU E A H A8 A s ml ik
16%~26%, Fifi 5 VA< S 38 I ARG & 2 T 4 22 T
F 35% LU 1Y FEF AR B AOURR S S, A
Jig w1 a2 5 F 5 SRRV O MERE A AL,
Z AWK (PCBs) SR AMA WG Y™, ENR Ny
THERER Y, FoRRRME 5 ok ol 40 5 f 2 fg
E R AR, T AR AR 2 5 AR R
(P E B, [RIE, o ol 4 i £ 38 5 2 0
BB Ar A m e, Wik, RNUZBEHE, AikH
=R AIHE RS ENR 25585 R LA FRAF5E I
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W TG B R A 00 47 2% ENR I R 2518, 2Y
PR BRI, B4 iR WP, ENR 1]
REAE A E A S R 2E, Bl H AL
R R Bia A S, LR AR SR A 5 1.
H2, Joek 20 i 0 20558 5/ ) ENR JHBRIF T
K, FRTHT EREfEik b2 Ak ENR 255831 BR
W5 F4fE ) 2 HoAth 1 2% ENR 2455% TR

AR, BEERM L KA &K ENR KGR
¥ ER AR 5 A0 25 2 X ENR TH

BRI R 2 () 2K, JC Il s 20 003 A = S
e AN TR R 7 1 R e IR T B A 2, TGV R F
KR AN IR R AR A R A2
I, KR M P RE TR ENR 255 PuE TN &
JIT AL B 7K J2 FTAR AL /55 B S 14 ] fiE 2 L ENR 245%
BB EZER . DA 6], [R5 R R
s, AR KRR TR R A, WEC KR -
JRf2E, RPGHEEE KRR 025, 31 R AH
LU T M B ENR ¢, AR HE i 15 O 74 7 e B
£, AR 2 B 1 ENR 20 mg/kg, 18 fif P71 %}
ENR 7 BRF T 61 Tpfe SRk PEA i fa SRty
i fmds, X ENR AL 1, 278 30 h LY,
WP — /N T 500 °C-d, ENR 79 B % 38 R T 0 8
SN % S TR E 2 . 50K M 128 ENR
R E R RE SRR & B m A G, il %L
FLAEE 15 ol b T RIAR IR /K B £ UL PR REL R 77 45 &
R Fifa | JeEEJCRE AORLIR N & B R, 1A
14% LA b, il FUEHLAR D7 & 543 518 10.56% Al
12.81%, WAL TR K. RErEnfg ., o), =
£ 1 % R 0 R R PR Y 2 6EOR AR S e 2 A
10% LA I, {153 1 FeA 28 ENR 24558 R EAH
W&o

23 B ENRAKSEBATRAEMENRR

0 R[R) & 7 B ENR TR FE AR, K
Z2 G 4l 47 10 ENR 25 B B v T AR 0, T
CIP e J W) 2= B ok &)y 00 9] <A K ) <l £ ] (P<
0.05) ®, UiHAJ ENR RIS fE 7 Bl & B & Wi o .
RS & B B BE ENR AR IS & s 5 706 1 T
AE I ENR ¢, 22 5% F W o 610 JFF 0K /&R ENR
RIFFEEI, CYP3A4 J2 102 ENR Y5 h CIP
KA, UT S CYP3A4 15 M bl £ A4 /NI AR
PUE ALY, I, FEAZ5RIE R R 10 mg/kg,
FKIRAEDT (11 °C #1110 °C) fEHL T, AT H 70~80 g
W EEET XF ENR 1Y 1, N 33.82h, MABZE 170 g
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B B0, 5 45 22 22.09 h

24 BAAF[EHLEXT ENR 25 Y H B 68
=5

ENR RBZ R IR AG IR R G000 A IR . B
It 88 WL . BRI AF 215, Zhang 56
KB, ENR TEHEFNLA AU log™ 5 R 7K 43T
RBOTEUE log™™ RIEM L (P <0.05) , 1MifEE
% ENR FUR T4 JF L 8UNA A 56, U BT 0k
J& ENR B E2&E, W2 ENR QM E%
#E, BEKr ENRACHSO AR . BE /K AT EE R AL
T /IN B A M I HE R AR AN, DA A 4 21
ENR 255815 LI, H: log™" 5 log™™ & HEA
B MELRILP SE 414U ENR AR RE 805,
— HENR 5% 82 BMELAFCIHE B, DA A4 B A 1A
Ko WL, SHLASHSMEL, £ 1HARR MK
JFIEZH 27 ENR TSR 1 5 00T oK A A 20 o R
P, WTREAENTFIEZS A 5O pe RO RAFIE L T,
XF ENR ARG L ol (R FALZ ¢ 32
AN, ZMEE K L, FREE AR5 A%
Ky . SRYTRERWaRIFAL ) E8A-
PRI ENR ¢, HIADFZES 'S L], ENR A 3
o AR S5 B 05 5 DD RERR AT, MM ENR 1,
FER W H, f2EHFIE ENR 1R85 ENR 58 2040
Hil, SECENR [ CIP ARG LRCRACT , e
g1 g 5 AR R T R AL PO Y R
0 T B R U R 0 A A 2k
H SRS T B I e B CTP,  H: ENR AR 5% 1k R 7
6% VLT 7ERPEEEEEDY . EHIY (Sparus aurata)™
oy g BT30S AR Y 2 B R il (Takifugu
Slavidus)®" FHT HEY EL 2 AAG I 2] CIP, Xu 1
W9t &k B, CIP Al 7E ENR 45 & & 25 W 40 3 i
CYP3A29 B} A= 5r BHAE RN (steric-like effect), M
M CYP3A29 JE[A £k, IRl ENR AU,
B UK ENR 25 5% Wk B2 T+, WP H IE B 5 — IR
ENR 9 10 d #E K % ENR 5 CIP B & FH 2510 24 d.
25 CYP3A4 B AW ATEZL ENR, CIP HAEHL
i, T R
et s, WS FEARMC FFA A 4, iz
ENR 7 96 FR 5200, 4 JIE ENR £ IHAE 43 0 2
Wi Ja , &4 ENR BH G % M A B i F i,
TR EANNE, RHAR A Y o i 5 i
05 2 R AR PR R T B Sl i B2 A A AE ENR EE IR
s 2 A1 40 ENR ARIHE R, (3 B AT R W

R E K722 4 /8 sponsored by China Society of Fisheries
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WHGE . M58, G FR XA [R5 R —
B0 B R 6 A5 0 R AE R R
I ENR W AR A 1 2 I8 E IS

B JIE 2 ENR EZHEMER E, ENR 45 /hek
YE L5 B /NG b B RV T HE AR AR, ENR Al
A5 K 2 45 5 T i R A i s e L HE
FEAISENR 1, 1B, L, F1UPEHL 1),
it 265 245 70) 4 R B 0

ENR 2558t v] e S it | .0 sl g
My SF 8V S DR e f , i fa iR Rl 4l
ZUENR ¢, $EK . HL, £ 1 AR5 & X H
— R R AL A 5T 25 SR e W B PE RS AE
AIBEATIA 1% Z LI AR BB . Bilan, &k 2
SKAE IMAEFEAT S Ah (028 ENR AR 1240158, 1
FEREEM IR, H g, HRES RSB K
#5¢ . Bowser Z¢% XJ AT B8 R 1l A [R]85 3 A 120 h,
Ifii Lucchetti 25 5 240 h, —F M3 1, 73 9K
24.4 F1 115 h, %&T ENR Z5/C3h J1 2= R BE (2
YIS BB B SRAEEE TS 9 ENR ¢, —
FBCEL /N T AR R 1 B B B B 2R B B 15 11 i 2
o YET 2B Iy 2E A — e R RE A 7 1 B[]
SUBOE A BTG AR I B Y ENR VSRR 5K
ZifF ., BHE BN RS, A5 TR 35 MRL AR
T 100 pg/kg bR AR HBURT R] &5 o X AL
7, RE S AT O VR UER R R e WP i E
I 7 R AR, WP R

ULk, T8 9 X a2 mT A e e 25 Sl
SO WP i, ZHRE e LEEA, W
WP 8, A B AR, W WP, P
JRXT ENR ¢, A T AL L0050,

SRIE, R BRSO S HE 2% B2
fhf& ENR 2558 THBR I EZ a8 E, HALAZI BT,
WL B2k, 5 &k ENR 255170 2%
B, H ENR AR NG RS0, @i i pE
H LT B ENR A% 4 2 k5 B 2647 TR 85
PR, 5 R 5 6 E 52 4005 | K JE 5 e
ENR 2 5% & B, [6) it 5 30H: b 40 20 88 7 )
ENR 2GR [RIE K . BT, FRGE A ™ B4 A
IR B RS0 0 R GG D) Re AT T
PE4Edr, LIFI T ik ENR 2455 KA BR

B ENR AR SHEAESREBREXER

RIff a2k, i BEARZSH H ENR 1, B @R
BHERK . AR U/NNRCRR, Bl H R
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po &2 r A A E RN TIER M2, S
ENR WS/ [, 5 fl i e ST . A I
VS S G PR A, H ENR #5428 5 53T
RE W AR T I 2, 3 70 it e AR JRR e i o3
KB (V. alginolyticus) %) K ¥ 1 ENR 258 3) J) °#
FEALAIE G AR BRIE S il R R e B /K i
W (A.hydrophila) 8] f2 ) ENR 1Q 3} 3 1 24 0F 5% 3%
B, i faxt ENR HBRE@ R AR N G218, 1Y)
B EE ENR™, AL, i 05 S5 A e 76 1 g i 3
B, BT FER A ENR ARIRCE . B,
IR AL PR WP il 2K TS0 g = A AR R
GF IR AN EREE N A5 B EE WP,

2.6 BXENRARSHRATIEXR

125 ENR 3 25l & ok, Hog 8K, WP
W . YT % iv ENR 5 1 10 mg/kg 5, H ot
4351k 24.4 h A1 30.4 h™, ENR 20, 40 mg/kg 7
LI MK ¢, #5110 mg/kg HAMMIER 10.32%
H120.28%., Hita/r5lig 10, 20, 40 mgkg, FIf
T 6 4272, 46.76 IEK % 97.36 h *, 4§ ENR
) i A RS BRBE I BT, ENR JCiAH% —9%
Bl 15 (LI R] T BRTE A2 B2 ) Wk, i
DL GG 5l I 2 (B r I 18] Y T8 B 1 &2 25 ) T BR
ENR 245%; 4 ENR Il 25 i FE [ % f0 0K e KIH BR
RES LA, A Dh—23h )2 G AT I R, A
I i f & ENR ¢, JER . R IE, #7810 °C
5 mg/kg 544 F M 29.5 h, 7E 10 °C 50 mg/kg 51
T ENR t,, J 44 h, LI MK ENR ¢, FiZA 254
JEE AL . U, 028 ENR 25 25 7] i d ok,
B D51 K255k, X ] RE A Y H S 2 Bk Y 32 L
AL

J341, ENR T 24 T 2 A ZE 20 DA Y 22 ()
R, ENR I R 25 25 02 2 0 AR B 3 — A B Wk
ENR 35, AR T HAW AR w . Hig, i
JIT IR, s 0 AL I Y008 B 4 T LA U il 24
Y% ENR. i ENR J 25 J2 5 T 24 e £ 5 48
7 (mutant selection window, MSW) #i&, HIl ENR
Ab F e /N R R JEE MIC e /N AS T e (minimal
bactericidal concerntration, MBC) Z [a] B , 4l B %
AR, WIRES TSR ENR 255, Pk,
JEAARIT AL, BRI ENR M 2555 S L%, W5
SR L3 ENR WE B B Cpoy 159 T MBC, i MIC
8~10 15 VA I, ZyHf 4 T i #H (ratio of area under
the concentration-time curve) 5 MIC ¥ {H (AUC/
MIC) > 100~125"", X K5 ENR 45 244588 2

https://www.china-fishery.cn
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JEAB IR TR A A, 208 T mfE e
D BRI, H ENR i 24 AR SR 1T i
Mo MH, XFhE 2B A2 ENR 255%
N LT 245 B N8 A BRI, TR % S8 ENR i
B RBIREE S A SR, FRIE X DU k2 239
ng/kg™ 1 ENR, & F R 2841 MIC, & LUF
KA BE ENR T 25 78 o 3 AT 58 2 24 A 10 28 F BR 5%
ENR it 24 1 P27 551 & 0 B B J R o AT ol R
B SE, RORFRAEER ST ENR it 24 B 5 AR 2
JRUB 45 3 LA f . RIS ENR T 245995 Ji o 1 f2. 25 7
W, PRI, SO ARIE | SRR R TR A
ZATA R IR M, Nk, MWAESEMIE,
T MBC 19 K5 2 45 2R R AN UR 2 DAL
¥ A0 2 ENR i 25 58 7= A, S 4R A 2R 5E ENR i
2y, HBl &M 5IR5E ENR 245R ME, AnlkE
gr, HRMAME S AT AT B

27 BRENRARSABLARAXER

2597 ORI, 025 ENR ACIEHIY 4 ] g A
Ao fBiln, XHUrisig 452550, Hoe, #iv R,
2L IR ip %2 ig 4524 t,,, %, Udomkusonsri %57
o kB, BIH BRI ¢, EK T ip. im
Mig 3253, X EES ENRENRMHER X, Bl
25251}, ENR 28 B P F 20 40 i g 25 N 25 9 o
GEOWON ST, PO E MW IR GE, 2 WA
WRG B MNE . FRERAEI AL, L5
S AU IR YRS G, B E R AR R 5%
1, IIRBLA Vy ok BIEBRRE/DN, M 2hig
T Cppx A (3R 1 <im<ig<ip~iv), im Y Cpax
WAL, TREEHNAIENAALZ AN, i
AR R ig. ip Al iv A 2GR, XF ENR
WSO BE Ry 2 1 T . TRIASE, o SR UL PR v B R
R AN R, ENR 588 1T 8 I 53057 T o it
R D . Xu FEPIIESE, AR g 4525 30
ug/mL ENR, Hifi . FFE. 'EHERULAIZZ ENR
SR ] T 43909 0.5, 0.5, 1.0, 4.0h, WL
WMRNHS RS, Fit, 5 ERMEINY im b,
M3 1, RA 9292 W™, KT ig AY 62.7 h Fl iv (1)
63.5 0, HALT po 1K) 152.629 hB*,

28 @A ENRAXRSHEERFXR
BXENR AR EEEX A 250 72 il
Yy, KT ATE R O e A U TR AL R
FUAR I R 7 5 0 ENR 5 . KRB, a2k
ENR Wi . iz . RS HEt S5 s S sk, 1))
5 WP WAV 4658 . W6 10 °C B ENR W ICH 2L
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F1 BA 43 5% 15 °C BHIK 62% F1 25%, ¢, 1 56.3
h 465 & 29.5 h*), 18 °C F B A B L 4
ENR J CIP {H R Z D FR LT 25 150 d, 28 °C i
0120 do 2RI BRI R EE T8 et | RY
Wrfg | R SR BRSO g2

SRIMT, B A28 °C BF WP iy 4200 °C-d,
32 18 °C i} WP 3240 °C-d J i 8 K, [RIFEEL G b
M TEF MY, 15, 20, 25°CF WP 2r 51K
1080, 1320, 1525°C-d, #if 20, 26 °C F WP %}
12k 600, 650 °C-d", HNFEHLE] A G [F]
B, ERBIRW B, MuiLoKIE (°C) HFRGHAT
8] (d) FeFH E B L WP, TIREAFER IR 225K,
AR5 | AHAD S EGHI TR IE .

®XENR %53, pH. BMAXE
2% ENR V5 BRI ER BERE M BF e b o T ER Mty
YeHFB B K, FEIRIK A A RK T HE K2 R
FEROK A ROK J= A D PR, HEAkaE
5 ENR 456, Al HE R M08 10 R K R e
AT 00 ) G R A i L HERR . PRI, R
Aok FEF AT 455 ENR 1,0 EhFF 10, 20 #1130 T
B HRITHENT . B ENR 1, SIBHEER B TF s R RS,

625 ENR 1EBRAY pH R0 M 5T 4RGE, ENR
AlYETERIR, 40 HCL, Wnl ¥ T5mB, 41 NaOH,
(B FRFEIREE pH 2R Ak Y0 X ENR 7 A W52 AT 5% 1) 458
/N, AT pH R B 2 ENR AR IEHE BR

VAR 28 ENR JH BRA2 I AR WAFSE 4R E
{12, ENR FE AR FE A QI B R IF A i 4
HEL, IRBEVE AN L AT R A QR B o

&K ENR $hax 5 RAAEX XA Han 5™
PHA R, ik ENR 2558 57K/ ENR 2 82 W
EIEME, NSRS ENR 2558 5 T P A 555
025, Zhang 55"l & BLE P FE G 6 UF BIF )
CIP S5 A F 2R 2 1o 3 = T = AMRFH (P<0.01).
XARE S ENFREE LR, AR, BEFRL
FEEE, R R, ENR ZEhiAd: 250 B WA Y
PR, WAl RS P AR ENR GRS
BN FEARArE™ 7, Hit, R F A,
SR P ANRK RGP FRAE . b E IR A A N
PEA KSR EARE, H WP Rt T AN

3 R A A R AR

ETF MIC B9 ENR RRELHAH RN

AT RS PR 2 ENR 255, HHiH
SR e % 58 o I EAT ENR 2528080 ) 27 5 254K

R E K722 4 /8 sponsored by China Society of Fisheries
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Ny G N, Xu S e
H £ g K BRI TR R AH10 MSW S [ 0.5~
3.0 pg/mL, FE43%LL 10, 20, 30 pg/mL ENR #
Wig Z24, KB 20 pg/mL 57 5 2 1l 24 7k 85 AN AT 4
FEBi 2745 10 h, 17 30 pg/mL 751 5 21 1f 24 ¥ i
W RTAERS 24 h DAL, ATEML 25 2 d, &S
25 1 3/d BaT AT SR 3R O 28 B 9 30 pg/mL
VIR 2577585 DA 28 B, 75w fa 2
Rej32d. M7 RAXR, AIE—ERE LY
125 ENR FH 2455 255 I DA (S 2R 35 .

SR, KAV 2455 02 ENR 2558 8l A2
H5HERL4A, H%EENR A E. KREGD
F ENR 5H &SRB, LRI HBE S R 1 d
(1) ENR Il 245 ¥ B2 4 50 F ENR 4150 i, B EE &5
FIZG TR ENR 4 (A, 78 R AERs %
IR 25 ARG, (2 ENR AUBHERR , i
M R JFRVE £, 53 346 K 78.43%
85.18%. 78.97% Hl 15.51%, " E 25 1A% T (Rhus
chinensis) ¥, ¥ % (Scutellaria baicalensis) 5 ENR
BEH, AT ENR 414 57 288 h 1 144 bR 1 il
(Clarias fuscus) /¥ I #1 WL § ENR+CIP % £ 100
pg/kg DA B RANH R A v 90 B AR
Bl ENR W 0, 8 9F AR BR 1Y % (For-
sythia suspensa) " $& Y v & 52 ENR 55 19 /) B
(Mus musculus) JFFE AR A1, 3% 00 42 UK
5 ENR BEAT ] gk 25 1051 i 7K A R G
JF FEAC EL ENR it 25 14 . ¥ 7% (Coptis chinensis)
5 ¢ (Pructus mume). B& Ml (Phellodendron
amurense) 5 ENR B¢ '™, Xf 8% e bl 4 B £
(Epinephelus coioides) WG IREE (V. fluvialis) &M
MERCRAS, H ENR 25580

P, 5 ZERE5E ] % &AL T MIC 1) ENR J3
WAL R, M S5AGTIEKE, HEAGHUA .
fE i v MHERE DI RE ML e R 25 AT R B 2,
DI s s, P E £ 28 ENR 25575 BR, 4ikEfa
JEENR B WP, AR 251, PREEA A2 4.

If1E ENR 5% 5B IR R

UIBIAEE ENR J2 K2 25 ENR & E R
Ui, 2% ENR 24558 TH I8 A #2158 ENR JHBR,
FIk, #3455 ENR {HBRFE AR E IR . Mk
BT, k. gl AR W ok mT AT R R 2K 57 B K B8
B ENRU™, &M it . AR -5 1A e
e ARG, A, TSR 2R BRIk F5: 58 2R 48 ENR
FREGPEHICY, oAl , AR B

https://www.china-fishery.cn

3.2



i Uie,

I 24, 2023, 47(10): 109419

18 B 22 ¥ (Lolium perenne)''" 5§ WV WX 35 ¥ (Vallis-
neria spiralis)!'”, BIR[{E 3215 7K & ENR 55

4 BLE

B2, RS IR ENR 2558 )@, ZiE
— RGBT . T AR, B
BN P B AR 2 Y IR, SCEAE R |
PR B dh e 4, FRE M2 ENR 205R 1B TS
AREE T, EE LR L T A R R -

M B ENR KI5 88 0P (S FAN T . (e
K. HREEH AR . KK
WUNBER . AN REE. #E . 4181, i sy
TR, FEM AR ENR SRR Yy, 2
A PR R, RGEITH ENR XFAS A 7258 0 2%
KA S e B BN, A A BRIP4l ENR (Y
ANEE AT LR AR IR # A E

TG 12 o 1) 4 ff 0 UG 9 £ 28 14
P, DL BT 5 e W il M .25 ENR 24
FRALE 2GR J1 240k, M H 2GR IE S WP
I E RS K

Xof JEG G 0 df G 40 28, L EIEAN T
MBC. MIC 5 MIC+H 725 (A4 . f& ENR AR
WIIRE) =R 2580, 128 ENR 24103 112
5 X R PR 1 2555 3h 1 24 R AE . ENR 24
B SCPRIE BRI, ENR TR 245 AR5 A4 A5 50
KRB EAE UL 25 5 5 FRAK 24 35 e Bl A S

BEXE S5 128 5358 ENR 2455%, dfif ENR
i SRR, 455 5T ENR JHBREEAR, HF
A7 G B £ S 0 A0 5 £ 28 D) R AR g o AR i A 2k
ENR {HBRECARMIGE, R NFEHR AL fil e 11 .2
PG AT R IR A

(3 7 WA A SUTC 52 B s A2 B Al 22 o )
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Research progress on elimination of enrofloxacin residues in fish

XIFeng ', YANLili', PAN Chunlin', ZHAI Shaowei "**

(1. Fisheries College, Jimei University, Xiamen 361021, China,
2. Engineering Research Centre of Eel Modern Industrial Technology, Ministry of Education,
Jimei University, Xiamen 361021, China)

Abstract: Enrofloxacin (ENR) is an antibiotic with rapid absorption and distribution, high blood concentration,
long-term efficacy and high bioavailability, which has been widely used in preventing and treating of fish diseases.
However, in recent years, the impact of ENR residues is a growing public concern on human and ecological safety.
On the basis of studies on ENR elimination in fish, the structure and properties of ENR, the relationship between
ENR and fish species, developmental stages, tissue differences, physiological and pathological conditions, dosages
and modes of administration and environmental factors such as temperature, salinity, light, were reviewed, and the
cause of formation of ENR residues in fish was analyzed retrospectively in this paper. For the first time, the hypo-
thesis was firstly found and proposed that benthic fishes were more likely to form ENR residues than other water
layer fishes, which probably was related to the ENR absorption by the organic matter in the sediment, and the pho-
tolysis of ENR could not be achieved in the dark sediment environment. It is suggested that the withdrawal period
of ENR in bottom fishes should be redefined, and the mechanism of ENR residue in benthic fishes should be
emphatically studied. It is proposed for the first time that the high dose ENR administration based on the selective
mutation window theory is the main source of ENR residues in fish and environment.Therefore, in order to reduce
ENR residue in cultured fish and environment, a reduction ENR dosing regimen was proposed on the basis of min-
imum inhibitory concentration of ENR, combining traditional Chinese herbal medicines with antibacterial and
detoxification functions, to promote the elimination of ENR residues in fish, shorten the withdrawal period of ENR
in fish, and reduce the risk of ENR resisting bacteria. At the same time, in order to reduce the environmental source
of fish ENR, environmental ENR elimination techniques should be studied at the same time. This paper can
provide new ideas for the scientific regimen of ENR and the risk control of ENR residues in cultured fish and
environment.
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