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RETEIERA . BAT, ERSMIE RN RR
25 e 5k BRI 7 I T IR E B RO
VR R EA R  RAORE Gk
R AR AR R E T WAk
EEEEARBABAGE LN T, B,
S| P A1hoxe 3 ) B 2R TR R R P 9 Bk BR TR BRI O T
FARRE, NEE G4 D EEFEEEFHT
TSR . AT UOR A R AOR A 6
R T ARKE T8 AERER S X B
(Ictalurus punctatus ) PR B 5% B THBRMLER , B 160
K= FRERY v 3l 5E 128 ) R 240 4R A B AR 4
AT A 7K 7 i B B e 2 FR BEROR R R

1 MRSk

1.1 R

TR RN, i B =R #E R B
VKPR T A v iR S Pt , PR E 2 (100 +
6) go LA 1 m’ KEMNE R A, X%k
TK—IK, ARV e o8 245 4 B9 B i XL R A 24 T
Ak, B FHKAES 48 h kK, BZER
A, RIPKPHEEAT 8.0 mg/L,pH 4 7.5~8.0,
IR e I A IR EE HUK IR , RIR4 K
BIEHRE(N8 1) T, HEHKREHE(28 +
1) C,
1.2 H@mREiAH

BABREW (4E =98.0% , A &RIHZ
BIER) ;BHAEERER(4E=29.0%,1
H2E Dr. Eherestorfer 23 H] ) ; L2215 : ZJF
(HPLC %, h¥gEA LR ™M) , FEE(HPLC 4,
XE Merck A8 =), FRMI(EYH, LEE
MAENBENERAA) , BERE 41 (Na,HPO, -
12H20) aﬁ%@( C6H807 ° Hzo) ’Z‘:H&,EZI@
Z41(Na,EDTA - 2H,0) , R, HARK A EH™
STk,
1.3 U{5EE

FIROBURE Y (Waters 515 38,717 H s
FEES ,2487 SURE 5 5Ma I35 X Empower % T
YE¥E) ; B 3 M 3 ¥ % B 0 L ( H 4% HITACHI
20PR — 520 %) ; Mettler - TOLEDO AE — 240 %l
BEBRTFRVP(ERY -AEZLR);FS -1 5
BEEFEN(RERPENEARAA) s HRES
(LR E S RE )  EEMEE (LS
WARFER MU ARA A ) ; Sartorius PB - 10

BRETT(EERZAHAR)
1.4 &5

0.1 mol/L Na,EDTA-3E K ZE MK ,10% S5a
FRAR UK
1.5 Wit 5RE

DOTC st FZEMBK IR B, D IREE
9N, 3% 20 mg/kg BIKTR BRI BRA L, KRR
FE 1 min, 88 J5 K & B A — P K& WEE 5
min , B 2 18 [B10h 24 B 8 37 25, TG [k 9 8 AK
AT, HmAMFEMER 1 REAHR, BRE
1K, ESELZS d, TEZ)E1.3.5.7.9,12,
15.24.,30.,40 d ZBUH—IK, 7E8— i) s BUULPY
+ B2 VB RE, BT —-20 Tukss, BOLRE, B
MI5E

B—E RS S BA,ER S5 ST
RGN E, BB S BRAANBHESAX
88
1.6 HmWAbE

FRAE B AR E A GHRTR R,
B RER T BARBS, £FE0.5 ¢ T 5 mL
REBLEP,MA 2.5 mL [ 10% =& BRI
WEEAR RS S LIRERY 2 min, BL 3 000 1/
min .0 10 min, B FERT 5 —32 5 mL A&
BLET,20.45 pL RS IR E B ST,
HPLC JUJ5E ,

MA(OmE) #Rl® BAGRREHN
RSO MR ER T EAREF, ERES
FOP K ZHRBER, BA/NEB ST,
FFREL S g B 50 mL ELZEB.LE D, A 20
mL pH 4.0 i) Na,EDTA-EZREMWH, B TG
#5 EPR¥% 3 min, L) 5 000 r/min B.0> 10 min ;7R
HiinA 15 mL pH 4.0 [ Na,EDTA-Z [RE MW,
BEER—W, 83 LER. LEBABRKLIE
JEBIAZ—3 50 mL B.0EH, F 5 mL FEER
5 mL ZZ1B/K 154k Oasis HLB [EFEZEBUE, 75 LiF
RE2WME, H 5 mL 20% BF B3R, FE L8
WL, 55 2 mL BRI, IR TR IR T 5
mL BL.OE S, B ERKE 0.45 pL gL IR E
A sh#E -, HPLC JIl%E
1.7 HPLC 4#7h5i%

&, 1% & {14 ; Waters symmetry C18
(250 mm x 4.6 mm, 5 wm) ;B : 2l FRE
0.01 mol/L EREW (2:1:7,V/V/V) ;s K-
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0.7 mL/min; #3& : Z 18 ; S AMa P :350 nm;
HEFER:20 pL,

AR AR W 2589 4 & B K AKAR B FR (LOD)
HEHEAR A M) R B E] fimA
DOTC B AFnHER , (= 2 vk i B R b Ry
0.05 ~10. 00 pg/g, HHES AL kAL, 1E
HPLC 4347, A S I & F I AR A SHBEARAR,
MM REWRE C, MBI HI iR TR L,
K EH AR R, S BHRRBE
BWREAYNSAHAN, ZTLHENE KT &E
= REFELR R 2 YR R B TR B SO B AR
R,

M F 5 A 5 AR R Bl & = C,/C, x
100% , K C, yHAEHEMMA—EEH
DOTC #rife i, FH R AL B 5 Sk #ERE IS, T 8
i) DOTC KR8 & ; C, ImA—E &) DOTC
PR, I8 DOTC WREWKE, T4 HEHA
L RGN 2 ANV E KR DOTC ARiER, i
HAPRBWRE AN N0.1 pg/g F 1 pg/g. &
MRS, HAMS M ER, —ANERMS
WITEHWEHMEEE,

myie DOTC ¥ ¥ ¥ HPLC JII78/ 5
b 2H R & BURE B ) B 2 s T AR AR A H AR
MR BIH 52, SR15 K44 DOTC By &K
-8
1.8 {KZ5HA(WDT) K#E

BABRE -G Ed AR EE, B
FETH G B IR 38 BOH B : € = Coe ™, T LAR 8
THBR 5 B 2 W L R 25 Yok B8 K€ W) MRL, it
BRHANG YR EREZEME KT (MRL) Fr®
B E] (WDT)

Ln({C,/MRL)

K
A, WDT ARZHA, MRL J 5 =R B IR & (pg/
kg) ,C, 5% B8 1H B X 4 il 28 9 BUEE (ne/ke) L &
5 BIHBR R R R E
1.9 HiEaE

sl 2R A RS YOI ER AR EZ
H2ELPEER W R RS gl i 3P97 23443
s AnERN 2R, Zicent s, TR S R B ARy
HHH-&Fn B3 & , 3% F Microsoft Excel 2003, SPSS
(13.0) #HATHEMEH, HEFRRXA C =
Coe ™ ,C FRZIMIMRE, C, g 5% 18 T B vt B th 2%

WDT =

HOBREE (pe/kg) b RATHBRERF
2 HR55H

2.1 HFREIIEMLERREETMR(LOD)

ZEAHARLLPI Chnge) (FFRE. B BE ] A
DOTC B Apniedl , i H 25 Wik B T B A R
0.05~10.00 pg/g, 4 MR PRI BERIFET
Vel R AR R BN -

LR DOTC, Asgma) =22773 Cgomse) +
81.214,r=0.999 9;

FEREH DOTC, A, gy =173 35 Cppgy +43. 796,
r=0.9991;

B s DOTC, A, g =263 62 Cigy +161. 67,
r=0.998 9, WLPI(hNBE) \JFAE. & it DOTC ff)
B AR TR 43 3% 10.,20.,20 pg/ke,

2.2 OMERSETE

ABRBRM T, FHRAD 5 NHRBREAKF
i) DOTC [t R 75.13%~92.05% , EHWA
KRR (1. 75% +0.072% ), H R % &
(2.83% +0.89% ),

2.3 FREKET DOTC 73R X Bk M % B
Bink

ARKET DOTC 5t 5 X Bk A&
R’E AFKRTHEAXEHZOERNE
REHEAHAPHRBHERMRE LA 1, £2
JG1dF3 d R, R ARBE A SR AR LY 52
§1 DOTC ¥ & ¥ i TR A&, (BERE /G %
KL o DOTC FBRERAM T MW EY
WAR TR, T EH DOTC 7R 6l K ¥ T 4
EBREH)E 1 d i, BRAMFES DOTC &
ERi5(101.016 £0.010) peg/g, HARELSZT
i DOTC #¢ )5 (49.588 £2.565) ng/g & 2 54
A, ULRZK IR 58 ) B R AE B o SRR A AR P B
AR BRI, AR —E S, A FEKET,#®
HEENRBREARHSAHBHERREN, £
5251 d 5, Z5Y07E FAE P i e e s [ (101016 +
0.010) pg/g F(49.588 +2.565) pg/gl, HIKRE'H
A (6.200 £0.034) pg/g M(1.738 £0.076) pg/
gl LA + P &K [(2.758 £0.004) pg/g] M
(1.68 £0.291) pg/gl,

R RAKET DOTC 25 % L& &8 15 W #9
BALE  ERZREY, BABRERSANE
R AR B TR BR T B 3 218, HAR7ERE KR
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Fig.1 Elimination curve of DOTC in channel catfish
after continuous oral administration of 20 mg/kg b - w
for five days at different temperatures

PR IB S, W3R 1 fFE2 TLIEH,
DOTC 7£ 18 T F 3 i X B A BT bR 2K 3=
B 28 TR, 7E(28x1) TKRBAHT,UA

TR BRI B 40 RIKE N (0.066 +
0.007) pg/g, FFHEFN B HEH B9 5% B 255 40 Ko
B4(0. 092 £0.009) pg/g F1(0.079 +0. 001 )
ne/go TiHKIEFER(18 £1) THE, HLA A HIR
NEBRKRE R 40 RERKIE 0.076 png/g.

3 it

3.1 FRKE%KH%T DOTC A X B+
REEKRILR

i R T 22 7T LAE 1 DOTC 7& 18 C Al 28
CABAM T WM B 808, Stheags™
B PR R KB 27 5 B A R
BRIEA B, EEEE X —% DOTC B F K
KA, BH5 C° Mg™ &2 i E 3 e
FHAD FE 4 S X R 03 DOTC B &K
J5,DOTC ¥ 5 kN B T4 4, 3 B4 A5
PSR 5 20t 4 M R B, ¥ A%, DOTC 7E fa k&
BRI R 18 . DOTC BB 2 SEBI7E AR
BN SR 22 5, 74 8 3 A Y Bk
FEdet, T2 728 0L 30 PR T o U B S 0,
2%, EL-Aty %0 3 111 3 B B8 BKIE 5 5 me/ke
BAOBEN, WIERNBERERER 4. 62 b,
Ole-Mapenay %" 3 % 111 3 JJL 4 i 5t DOTC,
W TR R 24. 51 h, 542 1 F 4 L,
DOTC 7E5E &5 X A8 A o T 8018 , W B 280
BB IR, X F 18 , W7 i 4 B e
DOTC Wi E , TR B S M s a8 R %
HIZS I HE RGBS E B B RN R
DU, A P B9 25 0 0T LASE o ' AT 3 3
B, Tifd DOTC 4 B i JEE B 53 bk T8 K %
Bk A= S H AT AT O I A R A 2 AT
e,

R1 18 CTELS d OAR 20 mg/kg (b - w) DOTC MR XBEHHR I K TREAXEY

Tab.1 The equation of elimination curve and correlation index in channel catfish after

continuous oral administration of 20 mg/kg (b - w) for five days at 18 °C

HA Pik FHRIEH HERAEFH (h)
tissue equation R? Tie
SR liver C=3.7346 ¢ %87 0.9270 21.342
WL (g ) muscle and skin €=0.3001 ¢ 0081, 0.929 7 20. 234
B kidney €=0.3192 ¢ 02381, 0.9191 11.475 8
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R2 28 CTELS d OAR 20 mg/kg (b - w) DOTC MR XBEHHR I K TREAXEY

Tab.2 The equation of elimination curve and correlation index in channel catfish after

continuous oral administration of 20 mg/kg (b - w) for five days at 28 °C

HR g PEES T HERAETEH (h)
tissue equation R? T
SR liver € =3.9815¢ %173, 0.940 8 14.57 5
WL (g ) muscle and skin C =0. 3096¢ — 08 0.8823 17.998

B A kidney C=1.7756e - 352,

0.914 7 7.486

KEBREMAYREWEERE™, &£—
FRABOLT , 24 R ATV Bk 328 B /K TR B 386 Vo
Tiifiik, Bjorklund %"\ , W KRG 1
C, 2R A AT BR R B K $2 155 10% , Karara
EUHRBEN 2 - ZRTHREE -FRE
( DEHP) 7E£1. %% ( Cyprnodon variegatlls ) Ik P4 25 3l
2R A, 7E 10.16.23.29 #7135 CTH AN
EBET, AYHRERE A SRS BT s
BEFERS T MM TR CBoEE" B
RARKRT SMZ R A RARHBRRER R,
RBRAGT , A OMR SMZ 270 2228 Ty,
HEREZH Ty IRIERT ] T, BEK T 28 C
FR(P <0.01) , HiE¥KE C,.. 2 EMKT 28 C,
A ARGRE LR IREREAME, LB
KW, DOTC 255 1 X, IR KB &
LR O B2 ) H ik B & ik, 18 CF DOTC 7&
FHAPHRBWEE UL OB TR B B ]
BA S HLAE 28 °C T B ¥R B A L BR R 4 LE
28 CT 1818 %, 785 40 Xu¥,18 TF, LA (I
BE) R B R B MR YK O (0. 076 0. 044 ) |
(0.861 £0.221) ,(0.083 £0.053) pg/mL,Tfij 28
TTF, IERKAL N (0.066 £0.007) ,(0.092 =
0.009) .(0.079 £0.001) pg/mL, LI FfFFEFE
B, K IR AR AL X 7K 2R B 2 B 19 WL AR R
RK, — R, E—ERETEN, 259
SR 5AKRABUE W, KRB, AR E R, B
HWHEZRKER— N TFUEENEZERR, L
HIL K IR BARIHE 25 8N T3 AT
3.2 FEKEREGTENBRENANESA
AhE SRR

EAFEKET , BOERESHAPHHEER
MR B ER YK ER,18 CTF DOTC #£
FHA PR BRI B LA 28 TTIRELR,
HEBREE WL 28 CTIEEL(E 1), R,
DOTC 7E3E s X A TP i) 2R YR B A B

T UL B, TH B3 18 , 7k B B Al
LA O B2 e B, 5 =B Brot g Al
R+ BERRBEM G RN HEBREM—
M RAYEENRIKRIEZEE. RHE
BEFHNE ™ AL RRNBEES O Rk
A S B RN, 29835, B F DOTC i
FERES PR, E S R R R R
YE R BT R MR R 1L, DOTC S RERATFIIRE,
72 FFF B T R P 08, T R R PRI IR A, M3
HUUR AR BE H 9 DOTC ¥ A KA R w5
BN, B4 T HABH R F # DOTC XA
43 N BRI 2 B AL, — 75 S BUF ik
DOTC &, 55— 8 X i R E 37 Fe B H A
HAP L, XFEE A DOTC 78 H A S vk
ETHEE,
3.3 A&

BREMBR N BREES REBETEEAHAHA
(A JULPY R B s K8 FE LD B2 Bk + 8
Ji7 JFFREE B BEE) i = ik BB PR 2 (MRL) #4485 T
PR TE KT S P A SR HE . &
SLEH O IR ) B R TR A X B AR LA B A
JEE B L 2R BTE BR B AR TS SR EE TSR
BEFRER AN EMAA D30 KERTOR, B
il 8N B RIEK= M Rk BIR & Rk
R THREM. ERERBES HREE
HIHNE BRER B T R, RS 45 R R
B, AR 5R BB B B i TH BRI , BE UL , K A A
ERBABRBRBATTEAS, BRENE, R’
NBEERESNYHREARRRBREN 300 pg/
kg, TERTEAK M ILAME &SR ERE N
300 pg/kg, ARLLLIIAE NS HRITE WDT,
BRI R ANERE 28 CHESTHHEIR
WDT % 29.53 d,18 T¥ 55 d, HAfIEHEE
BN, & AR, B R IENLP NS
BREBWRERHT, KZ B 28 T X 18.92d,18 T
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Studies on elimination regularity of doxycycline residues in
Ictalurus punctatus at different temperatures

DING Jun-ren', WANG Kai-yu', AI Xiao-hui®,
LIU Yong-tao’, YUAN Ke-ping”, YUAN Dan-ning’

(1. College of Veterinary Medicine, Sichuan Agricultural University, Ya’ an 625014, China;
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Freshwater Fish
Germplasm Quality Supervision and Testing Center, Jingzhou 434000, China;

3. College of Aquaculiure, Huazhong Agriculture University, Wuhan 430070, China)

Abstract ; Doxycycline (DOTC) is a tetracycline broad-spectrum antibiotic widely used for the treatment of
systemic bacterial infections. The broad-spectrum antibiotic doxycycline (DOTC) has commonly been used
in channel catfish aquaculture to prevent and treat bacterial diseases. In order to study the tissue distribution
and elimination of doxycycline (DOTC) in channel catfish (Jetalurus punctatus) , continuous ( for 5 days)
oral administration(20 mg/kg body weight) of DOTC has been investigated in healthy channel catfish at
(18 £1) T and (28 £1) T water temperature. This is first report on tissue distribution and residues of
DOTC in channel catfish. After repeated oral administration for 5 consecutive days, channel catfish
(Ictalurus punctatus) were killed and the muscle and skin, liver, kidney tissues were collected after 1,3,5,
7,9,12,15,24,30,40 d of oral administration. Doxycycline ( DOTC) in tissues was determined by using
high performance liquid chromatography (HPLC) with UV detection. The mobile phase was 0. 01 mol/L
oxalic acid: acetonitrile: methanol (70:20:10, V/V/V) and UV detection set at 350 nm. Analyte was
extracted with Mcllvaine buffer-EDTA extraction, whose pH was 40. DOTC was eluted from Oasis HLB
column with 2 mL methanol. The standard curves were linear in the investigated ranges, 0.05 —-10.0 pg/g
of DOTC in tissues. The correlation coefficient for DOTC was both r=0. 9964. The recovery of DOTC was
from 75.13%to 92.05% . The within-day and day-to-day precision expressed by CV was less than 10% at
two drug levels (0.1 and 1.0 wg/g). The detection limit for DOTC in muscle and skin, liver, kidney was
10,20 and 20 pg/kg respectively. The results show that the depletion speed of DOTC in channel catfish
closely relates with the water temperature. The elimination rate was markedly different at different water
temperature in the same tissues. The depletion of DOTC residue in channel catfish was faster at high water
temperature. To compare with other tissues, the elimination of DOTC residue in muscle and skin was other
slowest, liver was the main reservoir of DOTC residue in channel catfish. The speed from fast to slow is
muscle and skin,kidney,liver. It took liver as target tissue in this experiment. According to the maximum
residue limit( MRL) of 300 ug/kg in liver, the withdrawl period should not be less than 30 d and 55 d
respectively at (18 £1) C and (28 + 1) T water temperature. This study aims to provide a theoretical
basis to make dosage regimen and withdrawl time at different water temperatures.
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