B40% H 1M
20214 1H

C L AN -

Journal of Huazhong Agricultural University

Vol.40 No.1
Jan. 2021,112~119

FEIR L VFFH L BRFE A A AN R R R U R A B TR MR AR 9 B 25403 J1 22 (0], AR Rl R 22441, 2021,40(1) 1 112-119.

DOI:10.13300/j.cnki.hnlkxb.2021.01.014

FRRE TR BEEREENENNERDNZ

’ > "4_ 2 ’ M) > ’ S' j” \\ N “ ’ "

ERLEFH L BEFEE L RERLVET LB, RE S

1.4 R K FKFF IR, KX 4300705 2. B R A DR EFIE T EBE KRR PO, KX 4300705
SKFHRMERE LR T FTE PO (P RE RS, XX 430070

TEE 76 18 °CMI 25 °C 2 MR E T , X 3 IR IR B MR i 5 ) = hy 20 pg/kg WY BT U 22 25 30, 40 17 L 10 2 T
IR Vb B 7 B0 EC SR B R A P 14 25 ) Bl ) SRR AE R R RO . A5 SR ORI VD B OR TR VD B AR M L WLPR L FF
JBE Mt v el o % 8006 ~ 11050 . KA A N AR S RN T 506, A RIS S RE /T 6%, K BRI 76 0.01
pg/mL(pg/@ LLT . 18 °C It B 10 2L 7 o B 5 25 O I bk B8 L WL PR LT R IR o B9 T 4390 20 0083 0,0.344 7,
1.933 5 h,25 “CHJ BLE vb B A7E 5 IR B 20 il bk B2 LD W HF AR B Y T o 7359124 0.083 0,0.263 4,1.165 8 h, i B
PR T 50 I B AR RO U R R WU, T BR 2B T T KONIGUT S R (55.740 3 h) > ILIA
(52.743 7 h)> 113K (18.608 7 by, LB IEI B AR BAE R BB AR Y, 25 °C o U vb B 7 JH 98 A 1 3 B3k 30
9 311.47 h, 18 “CIt B VD B A AT IE IR B0 BRI R 417,77 h RAE AR IG 25 8, LI E FZAnE 0.2 pg/g MR E

e BRI T B AR 2109 325 (°C - D).
KERA
A PN PR
RESES S945.1 XHEARIREB A
TR R EE MR ( Procambarus clarkii) BB 534
127 N 5 BERE e A R A TE TR R R O3 R
BLE SRR R TR A IR K SR R 2 —
2018 4F 3¢ [QJRUES MR 22 B 7 H E 3K 3 690 4278, 3F
B HE B 4 e A B 7 R K AR TS e AR TR R B I
D B MR A A . @ IR IR B (Vibrio parahae-
molyticus) W KT B W (Aeromonas hydrophi-
la) YU INE (Vibrio mimicus) 55 40 B P I #% A
Shy 2 1 A MR R A S PR R R I R
BT & enrofloxacin (ENR)/E B AN T & K
JoREGUR 2 L HA X A0 G e R v IR 4 2 R
AR R L A R I ARG I 24 9 B L R AR D
SRR N TR R Ml R TR AR ST 22 b Al R R S
J ARG TR PR IR 97 & R AR 22 SR e 14 92 9 1Y
Y ICRAOR TR RES .
[ N Ah 2 5 R AN ) 1 45 245 07 X 5T 1 ROk
U BAR KA Sh W b 9 25 W) 3 ) o OBk B R AL A0 AR
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O R F e (Scylla paramamosain) (LA E
AT HEOTT K VY PR S B (Limulus polyphe-
mous) (LU SEEHD 4 . ARBFF T 778 18 C AN
25 °C 2 PPl BT IR J 2 R O 32 1 9 20 pg/kg
B REIE T B Bk T B R LA W 3R T A Ceip-
rofloxacin, CIP) 7£ #F 44 P 1) 20 23 53 A #1245 18 3 ) 2
FPAE LA A o A B 24 R 25 4R Al 4

1 MRl EFZ®

1.1 UFE5EE

Agilent 1200 &Y w5 % W A 0 1% 1, Agilent
Chemistation 3% T /Euk, 35 EH Agilent A7) ; 2 H
BIAE Al DR A, bV A Sl SR A BR A HD
MTN-2800W i it 7K ¥ % W 25 B, K it B8 3% AT X
AT PR W) s WH-2 SR e 1R A5 A I 07 va A 4%

Vix /DI
12 BE5RH
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CHEMPEE, EH Tedia AdAl; FEE A= 4
e S5 700 Ry o b 4t T 2 Ak 2 R R AT B A
Al BAET R R 99%) . EE U AT
IEE/NEII

RV Vb B 5 IR TN VD B AR ME B A5 R A - 43 )
WERFRE 0.01 g B Vb B2 S A 15 Vb AR HE i, 43 5]
F 0.03 mol/L A AW B . B 4liK 2 % 2
100 mL, Bt & i 100 pg/mL (%5 M6 55K .

RV B S A BC ) ARER 4 g 1 BB T B
SR 2, /b S R AN W B R 2K B A R
100 mL, it & A% 40 mg/mL A AR A 5
1.3 KWWY

B BT B B R ok B 8 AL i e IR Ji B
ST S B R TR (20.042.0) g BT
Je W KGR v 6 K S 28 2 B SO B SR OK L 430l
PERKIRAE (18 1) “CHI(25+1) °C, I ATE &
1, JEBE O R 16 R (1 MR i A7 35
14 REHZE

D3 &M, 3% 4 Shodex Silica C18(250
mm X 4.6 pm,5 pm), i 8 4H:0.05 mol/L B R %
WOH =2 MM pHEZE 2.4)/2 iF = 86/14
(V/V) 3 #: 1.0 mL/min; £ 422 46 0 9% K . 278
nm; FE 40 C s SRR . 20 pl,

DGAHWAE, EXNAAHEE D d AR
B2 25 LI bR B S 2 20 b R D S A 2 ik R .
100 gL fil 5 7 56 oK JB U0 S22 93 5 31 5 1R
B O, R 20 pg/kg (24 10 pl), F
0.083.,0.25.,0.5,0.75.1.,2.4.6.8.12,24.,36.48.,72,
120 h At [i) 5 R 4 o 90k 2 UL PA) L JFF MR AR . 4 B 1)
R 6 UESHE R R S A A RO S O bk L 9F
HUILPA BF AR A & DR A7 T — 80 C kA4S .

DR AL R, B IRRAERE B A AR
o 0.5 mL MK EL T 10 mL B0 H L, nA
7 mLIJFE B (1 mol/L $h/8 + Z 5 =4 : 500,
V/V), iERIES 2 min,8 000 r/min B> 10 min, ¥
FEWE T 40 CHEEKB AR T, #EnA
1 mLyE AR, 3 0.22 pm JE L, 1 W& v 20BR 5,
TEACKEI . B1 g AL ZUCHLPA L BRI A1 3K, A
1 mLE L&A W (1 mol/L) F1 1 mL PBS 2% i,
WIEPR S 2 min, IMA 4 mL B84k 2 (1 mol/L
R : =4+ 500,V/V),BEIRA 2 min.4 C %

T8 000 r/minE > 10 min, W FIHEWRBE AR
— BT R BN 4 mL WAk 2N 54 IR e R
¥% 2 mins4 ‘CF 8 000 r/min &[> 10 min, £ I
W . AIF LW BT T A AWRAL - 40 ‘CER
EF.H 1 mL FEhHEM .2 mL 1S ke B 05 BUF
T 0.22 pm P8RS RT 0 L U8 VR 55 00 AH €8 135 Ao
W2y &k, R IFBAR AR I & i L, 1 —
LR TR,

OPRAEML . B bR E TAE W 88 2K o 0 R
4 0.01,0.05,0.1,0.5,1,5.,10,20 pg/mL 5 i i B
W, B 10 L SRR R AT 43 B . LA 24 4 0 T AR
PNAEBR (YD) R E R =W C (pg/mL o pg/g) M
AR CXO AMOPR T T4, 3153 01 U9 J7 2 R AH G R4

5) TAEMZ . ¥ 5 [CJRE A UF 23 1 il ik B w2
FZH U5 0 B MR B B s E VRS VR ) 12 L
EMMHEY AN 0.01,0.05,0.1,0.5,1,5,10,20
pg/mL(pg/g) B I Ik L AE S FTAL ZURE . 8 45 B
i I IR SC 1 47 7 B AR B L 3547 HPLC
TR AR 4y AR AR OC R4k

6) [ SC R RG %5 E RUARS I B . B2 1O ok B R
AL, 4B 100,101 pg/mL AR 100 pL,
i HA B R AN R & &8 10,1.0.1
pg s P A FE DAL B S AN B R R A E 3 IR
HELEME 3 d, T ISR AR % . LIS 3 %5
M LY (S/N=3) Y 1 B A K6 BR

2 #RE5HH

21 BiETH

B v BRI IR N v AL M e R TR 43 Ok 9.529
13.351 min, H 5 25 ¥ 1 2 W] W 2 B, 2 F 2
(D) AT ¥ 0] DU 30 40 B8 v 0 B R 3R T v
J e L N (R i R o e 7
(F 2~4),

10 12 14 16
B [8)/min Time

B1 BiEPpE(ENR)FIRADE (CIP)IRARKEEE

Fig.1 Chromatograms of enrofloxacin and

ciprofloxacin standard solutions
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Fig.2 Blank hemolymph chromatogram and Fig.4 Blank hepatopancreas chromatogram and
spiked hemolymph chromatogram spiked hepatopancreas chromatogram
22 SWAEWIE
70
5 50 24 Blank B v LR BR T b AR A R oA 2R R S
o
é ‘g}{ Y=61.618X —2.6977,Y =060.376X +0.1429, #H 3%
20| . ) i
1 J ZHMR*YKRT 0.9, BRiEVELHFAY EE
cororo o 8o 0.01~20 pg/mlL JF ik ok FE 90 FB1 4y 22 5 R LI (3%

I [6)/min Time

A AL AU BB T v B IR VD A (] R Y AR
J#R Standard 80 %6 ~110% , 15 B ] Wi 38 2 7F & BV T 1Y (3% 2),
P ENR FIE H pa s 53 R KON T 506, H T A8 5 R 5
A~
e INT 6% s KM B AE 0.003~0.008 pg/mL(pg/g) .
2 1 6 3 0 12 14
s} E)/min Time i@'f&ﬂ:@_\'?ﬁ (0.1 pg/mL Ez ”g/g) QFH H 2'_( (0.01

H 5 oL E S e AL pe/mLEY pe/ @) HLRE 1) B i % B PR, R B A 50
Fig.3 Blank muscle chromatogram and I AR it i Ak SR RMD g 2800 € 3 A D 5 9k B AT A
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Table 1 ENR and CIP work composition line sum correlation number

4 AT [ 059 7 72 MR R R?
Organization Analyte Regression equation Correlation coefficient
ENR Y= 52.733X —1.487 0.999 8
Hemolymp}
I B Hemolymph CIP Y= 53.323X —4.195 0.999 1
WL Musd ENR Y= 66.322X —4.502 0.998 5
I~ S
useie CIP Y= 52.203X —5.015 0.997 0
) ENR Y= 33.673X +12.715 0.993 3
% Hepatopancreas
FFBEIR Hepatopancreas CIp Y= 42.084X +13.945 0.996 4

i Note: DENR: B & Enrofloxacing 2)CIP: # NP 2 Ciprofloxacin. F[A], The same as below.

®2 BEOLENMRALENLOKE . TRAH QMR

Table 2 ENR and CIP-like recovery rate, variation number, limit of measurement

5 % B Precision

[l / % KRR/ (pg/g)
4141 H s SR B % CIOEL S W e
Recovery rate Detection limit
Organization Intra-day CV Inter-day CV
ENR CIP ENR CIP ENR CIP ENR CIP
1L Y Hemolymph 89.31 96.23 1.23 1.38 3.09 2.21 0.003 0.004
ALA Muscle 102.52 83.85 2.79 4..87 2.28 4.12 0.005 0.007

JFJE R Hepatopancreas 92.77 87.08 1.34 3.45 4.62 5.82 0.007 0.008
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23 BEDEMTADVEERKEEREFEANMNE-
AT aE 4L M

TR 2505, vk 10 B A e I 5t 28 0 1l o 2 1Y
it e WL 5. fi I 5 a] I, B VD R AR 18 °C Al
25°C T4 0.0830 h ik 2 W {H, 43 Jill & 20.185 4
pg/mLAl 19.2486 pg/mL,1~8 h BinTh 2259k
R R PR R R H . 8 ~120 h B 2 47 5 o vk
G218 TR, 18 CHMINY BTE 2 h ik B 1 AN I(H
(18°C 4 0.0540 pg/ml),24 h iF 2 BLER 2 AN
(0.0500 pg/mL) ;25 CHRAR Y EAE 2 h H1 g

~  20.00 A
é - —-e— ENR
£ - CIP
=T ey
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=g
¥ £ 010
g5 005 ‘*H\.
S

] 1 1 1 ]

1
8 101224 48 72 96 120

| I
2 4 06

f(0.0726 pg/mL),

VR 45 2 0 . BBV U B B IR DS AR LA
2 h 2 WK 6, Bk B AE 25 °C (0.026 3 h)
b 18°C (0.344 7 h) Mk 3 e {5 , bl Ji5 ) 90 28 12
T, 18 CHIAE 6 h 2 BLEE 2 4> i% (9.848 5
pg/g) 18 C il BN ¥ B £ 0.75 h ik 3 g (i
(0.150 3 pg/g) 7E 8 h I} B4 2 /4S04 (0.157 9
pg/g) . 25°C I, NV BT 0.25 h ik 3] i H
(0.733 9 pg/g) £ 4 h KB 2 0, 5K 5 1R T

TR,
20.00 B
10.00
h

—e— ENR
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e e L e e |
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Fig.5 Time-lapse curves of ENR and CIP in hemolymph after a single injection at 18 T (A) and 25 C (B) (n=56)
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Fig.6 Time-lapse curves of ENR and CIP in muscle after a single injection at 18 C (A) and 25 C (B) (n=6)
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Time-lapse curves of ENR and CIP in Hepatopancreas after a single injection at 18 ‘C (A) and 25 C (B) (n=¥6)
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1 his#EfE, 18°CTFHEWY ESHAE 0.75,
4 hik B WEME ;25 CHEL IR 2R ETE 2 h ik 5|
WA,
24 HR}NFHE

SR R ol ael [l & NS WS i

CIRE R TN o N7 R U R RN MR -3 1R NS AU E ]
IR AT 5 3 TP RORE R, RV D B A e [ B R
UL PA 10T A Ji v Py 24 e 50408 A 5 — S il — S 0
BEA, Hoa 1 2 S8R 3, N T B 7 e IR 5%
R B 25 I dls o R s s i, L R B A 1 B

PK2.0 # {4 #1 Graphpad Prism5 # #4784 4 HL3E 4.
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Table 3 Pharmacokinetic parameters of enrofloxacin in Procambarus clarkii

IfiL 7 Y Hemolymph WLA Muscle AP BR Hepatopancreas
Z ¥ Parameters

18 °C 25°C 18 C 25°C 18 °C 25°C
A/(pg/mL) 13.762 7 12.023 4 6.580 0 9.150 1 9.876 8 15.434 8
a/(1/h) 0.773 2 2.426 9 0.194 7 0.412 3 0.104 4 0.062 0
B/(pg/mL) 7.121 0 8.945 3 7.184 8 8.453 3 9.135 3 16.882 9
B/(1/h) 0.010 1 0.046 4 0.011 8 0.013 1 0.009 3 0.012 4
Ka/(1/h) — 14.681 2 16.860 1 1.893 2 4,114 8
Kio/(1/h) 0.028 9 0.106 0 0.021 2 0.026 1 0.017 2 0.020 0
Ki2/(1/h) 0.484 1 1.305 3 0.077 4 0.192 1 0.040 2 0.015 9
Ko /(1/h) 0.270 3 1.061 9 0.107 8 0.207 2 0.056 2 0.038 4
T max/h 0.083 0 0.083 0 0.344 7 0.263 4 1.933 5 1.165 8
Cmax/ (pg/mL or pg/g) 20.185 4 19.248 6 13.221 3 16.425 0 16.555 5 30.731 3
Ti/2./h 0.896 5 0.297 3 3.559 6 1.681 1 6.641 1 11.174 5
Ti28/h 68.552 7 18.608 7 58.914 4 52.743 7 74.622 1 55.740 3
Ti/2ka/h — 0.047 2 0.041 1 0.366 1 0.168 4
AUC—v/((pg + h)/mL) 514.306 2 257.857 3 494,711 3 531.497 0 745.454 9 1293.194 5
MRT/h 140.859 0 57.000 6 80.925 9 73.751 8 99.974 3 70.802 4
Vz/(L/kg) 3.073 5 3.860 8 — — — —
CL/(L/(h + kg)) 0.021 9 0.065 5 0.027 2 0.028 0 0.011 2 0.012 6

T2 A 2 oA A Y I A 5 o o 40 A1 4028 8505 B2 I B AR B 22 6 48U 5 5 - T R 3 23 05 K s 2 ) WSO 23 85 K 1o 25 07 e 2 1 9 B
A Ko 259 A v g3 3 R A 0 — R B R Koy - 259 1 R0 % 3 h e s 0 — SR 08 HA5 Ty o« S0 A AR 2K ST 5 T 1o < VA BRAR 2 5
BT oia s WMCHE P T 05 V2 RIS A 25 B CL: SR T BR 3R AUCC0-0) + 0-t B AY 25 I 2R T T B, T e« o KGR W 8] C o = 25 10 B3 K 3K
W e B s MIRT : 2590 76 4 N 19 7 247 {4 B4 I 18], Note: A : Zero-time intercept of the distribution phase; a: The distribution rate constant;

B :The zero-time intercept of the elimination phase; 3:The elimination rate constant; Ka:The rate of drug absorption rate; Kz :The first-

order transport rate of the drug from the central chamber to the peripheral chamber; K : The first-order transport rate of the drug from the

peripheral chamber to the central chamber; T2, : The distribution phase half-life; T2 Elimination phase half-life; T'1/2x.: The absorption

phase half-life; Vz: Apparent distribution volume; CL: Total clearance; AUC( : Area under the drug-time curve when O-t; T . : The maximum

peak time; C . : The maximum peak concentration of the drug; MRT: The average retention time of the drug in the body.

R4
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Table 4 Pharmacokinetic parameters of ciprofloxacin in Procambarus clarkii

8 1L 3k B Hemolymph WL Muscle A AR Hepatopancreas
Paramenters 18 °C 25°C 18 °C 25°C 18 °C 25°C

Lz/(1/h) 0.005 0 0.014 6 0.003 1 0.015 5 0.011 5 0.012 3
Ti/2./h 137.349 2 47.503 5 227.232 4 44,773 1 60.103 4 56.324 8
T max/h 2 2 8 0.25 12 2
Crax/ (pg/mL or pg/g) 0.054 0 0.072 6 0.157 9 0.733 9 3.548 9 4.301 6
AUC(p- /((pg *» h)/mL) 4.454 2 1.542 5 9.843 9 8.019 2 251.388 2 103.035 8
MRT/h 199.413 7 67.740 4 319.259 0 52.064 4 91.024 6 54.975 4
CL/(L/(h * kg)) 2.023 7 10.741 2 0.660 8 2.152 6 0.058 3 0.166 0

WLz MR RE R T, MBS . Note:Lz: The elimination rate constant; T/, : Elimination phase half-life.

3 it i

31 REVEERREENGAANNARIANZE

RV VD B A e PR 2 I i A T Y 245 I 80 AT

B TF MO L e JUL PRI IR o A 25 B R 4
AR ORI 5 B Y R 7 = 4R
T e R e e g o
(19 25 DL

ARE L E 18 CARE T, B 2R
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FEWR Ay L LA R Y T . 50 308 0.083 0.
0.344 7.1.933 5 h,C,.. 4374 20.185 4.13.221 3,
16.555 5 pg/mL, 78 25 ‘C/KIE T, BV 27 7w [k
R 117 Y AN /I NS I 7 R A B
0.083 0,0.263 4,1.165 8 h, C . 3 5114 19.248 6,
16.425 0,30.731 3 pg/mL, iX 1t B 3 B %5 v g, B
v VD BETE 5 TR 2 R R PN SR I [R] e, 5048 [R] iR 2
T R D B v A 3RS T v 1) 35 0 I [ PR 3K i Uk
R —a

18 “CAKWL T » B vb B 7E e [ 5 5% R i ok 2
WLA B JE B i B9 T1e. 23 512 0.896 5.3.559 6,
6.641 1 h, AUC,,, 47 %l A 514.306 2,494,711 3,
745.454 9 (pg + h)/mL; 25 C W Ty, 4% 91 K
0.297 3.1.681 1,11.174 5 h, AUC.., 4 3 N
257.857 3.531.497 0.1 293.194 5(pg + h)/mL,
AUC 8k, Ut W] s Vb B 7E 5 [R5 2 0 rh 29 A i
1z, AT AT Gy R BR AR IR R, BE T
BETE M L L PR A i o A o W L 7E KRBT
b R I REAR 5 T 4 A 2k S A

THERE W] T 0 AN BR 2 CL 2 2 W TE R N T
BRpme i) £ 2 25 g2 S 400 . 18 C Rk I B
LTAERUR < 117 NI NS 3 70 R O o [
68.552 7.58.914 4,74.622 1 h, 25 C i 4> % K
18.608 7.52.743 7.55.740 3 h, 18 “C Bi%TP B AETTIT
Jr B AR B LA IR AR H i CLL 43 531 2y 0.021 9,
0.027 2,0.011 2 L/(h » kg), 25 “CHf 435 50.065 5,
0.028 0,0.012 6 L/(h « kg), i 482 &, 1k £, L
TR JFF IR B v g TR U0 B R R 33X 5 A S A A 5
G LR AT LA R v LA T
Jir B MR R PN 43 A R B o (H T AR P Rl 2K 25 245 )
TSR P BR B O TR B b R AR R AR AR
S B AL R SE 2 s Wt — R v TG TR B IR
B IFTEE IR RGeS 25 W i AR E
PA] IH 9 i o 245 e B e T R R R TR
32 MANVEERKEENRENNARI N ZE
HHE

F 5% 2 B, LA V0 B2 76 K AR sl W 1k 9 K3 43 LA
SR8 KAETE A — o7 5 & T A6 3R T8
U DR IR g B D B B AR ) RN D B A A
W 25BN ) # F A R A EE L, fEAR R,
18 “C Ay PP v B A v FG 5 58 0 i bk B8 L UL 1) L JFF I
Ji e B 3 B R 3R B4 Bk 0,005 0,0.003 1,
0.011 5 1/h, 75 I Bt v J o3 e BR, JHG RS oft ok L8

LA, 25 “CoK IR & 1F F 3078 U0 5L 7 7 G i 4 IR
S SN N N 7 S DTS N P S R S 7 1 I
0.014 6.,0.015 5.,0.012 3 1/h, ZE WL " 74 B fe Pt
BER @3 (187 NN 7 SR s =T R 11 7 = 2
IRV AT B . B R E A8 L UL IR AR
M 3k W Bf ) 7 25 °C B C 0.25 ho2 h) F 18 °C (8 h.
12 bR, gkt AL PR B R A 25 °C B R R
Wi 18 CH, R AI . AWV 2 a9k 5t Bk
R EARAS £, K 18 "C M 25 C T Il ik 1
RS U B AUEE Y B ) AUC FAB 43514 0.8 Y6 il
0.5 %6 » 3% 5 K 22 6 (1) A SR o) e
T 2 SR . IR AR b R TN VD B Y B L i ik
EL VLA v X R B A7 A T AR g
254 EAC =W BT o5 B EL B — AR R BB
Yrxtiz 25 AR s R, B S5 KR B IE YT, iR
3o rh PRI VD B OIS R 0 S s 1 Oy =X, AT R A2 R T
AR
3.3 {hZhHE

H B VD A T I 2 R 1) I J R e A a8 A
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Pharmacokinetics of enrofloxacin in Procambarus clarkii
at different temperatures

WANG Huan'?,XU Lili** ,CHEN Xiaoxuan'*®,YUAN Junfa',
TIAN Ding' ,JIANG Fei* , WU Zhixin'?**

1.College of Fisheries , Huazhong Agricultural University ,Wuhan 430070,China ;
2.Hubei Engineering Technology Research Center for Aquatic Animal Diseases
Control and Prevention sWuhan 430070,China ;

3.National Demonstration Center for Experimental Aquaculture Education ,Wuhan 430070 ,China

Abstract In this experiment,at 18 ‘C and 2 °C,enrofloxacin was injected at a dose of 20 pg/kg to
study the pharmacokinetics characteristics and residues of enrofloxacin and ciprofloxacin in Procambarus
clarkii. The results showed that the recovery rates of enrofloxacin and ciprofloxacin in the hemolymph,
muscle, hepatopancreas and pancreas were from 80% to 110%.The intra-day variation coefficients of the
detection values were less than 5% sand the inter-day variation coefficients were less than 6 %.The detec-
tion limits were all below 0.01 pg/mL (ng/g).The T, of enrofloxacin in the hemolymph,muscle,hepa-
topancreas at 18 C was 0.083 0 h,0.344 7 h,and 1.933 5 h,respectively,and the T ., of ciprofloxacin was
0.083 0 h,0.263 4 h,and 1.165 8 h,respectively.Increasing the temperature accelerated the absorption of
enrofloxacin in P.clacherii. The order of elimination half-life T,,; was hepatopancreas (55.740 3 h)>
muscle (52.743 7 h)>> plasma (18.608 7 h).With enrofloxacin and ciprofloxacin as residual markers, the
elimination period of enrofloxacin in the hepatopancreas and pancreas was 311.47 h at 25 C,and the
elimination period of enrofloxacin in hepatopancreas and pancreas was 417.77 h at 18 “C.It is recommen-
ded that the enrofloxacin withdrawal period is 325 (°C « d).

Keywords enrofloxacin; ciprofloxacin; Procambarus clarkii (crayfish); pharmacokinetics; drug

residue; reasonable dosage; drug holiday; food safety; disease prevention and control
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