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Residues and withdrawal period of oxytetracycline in
globefish Fugu rubripes Temmincket schlegel
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ABSTRACT Residues and withdrawal periods of oxytetracycline (OTC) was evaluated by
HPLC in globefish Fugu rubripes following multi-oral administration of 100 mg/kg weight body
per day for 5 days at 14 £2°C. The result showed that the highest concentrations of OTC in
blood and muscle were found in 2 days after the last administration, which were 1. 092pg/ml
and 0. 806pg/g, respectively. While the highest level found in liver was 1.229ug/g, 3 days
post-administration. It was revealed that the elimination half-lives of OTC in blood, muscle and
liver were 23. 8, 22. 4 and 26. 8 days respectively, indicating that the elimination rate of OTC in
globefish was very low. OTC concentrations in the muscle of globefish fell below the 0. 1pg/g
and 0. 05ug/g residue limits at day 58 and day 81 post-administration, respectively.
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BB 8 Fugu rubripes Temmincket schlegel /8 FHE-FAN 61 H & R &8, I IR
L AR THABRE AR IaA., RARRAR. RESEX . EARSESNERES R LY
7R, AT HEERE . GE R BAEE, RSP aRPATHTRENERAMZ —. 2ERFERNAaE
154500 t £A . EAEHR D HAL 2500 t, HOBEZ 1300 t. AA“HEFIRHE"TF 2006 45 H 29 HED
FF 46 SEHE , B R B M B SR K 28 TR B S TIOK PR ol SR T IR B 5 . B R E X ok B A [ YA e K 56 T B
FEA SR EAR GREMKR 40, BEYDE ANV E I ER AL BERMET S, EHit,
WHST K™= H ST 25 Y 7E 40 88 4R 7 S AR o i A IR B LR iU WX R S B M MER R R EE E L,

+ 8 & (Oxytetracycline, OTO BAG RZEMH/ER, fEREFRE , K1 & 405 AT S1 858 (Ele-
maetal. 1996), AR TLAERFEHOR OTC 7, AWTEKR MR B FMIERE, B 95 KR E b b
OTC B & Xt A& F FI7E FR T o B8 P X A B 5w, b il 2 A& B 15 25 B R AR 38 .

1 #H5FE

1.1 e

MERALEEAR T SR H LA ARBK=HRARSRA] AREY 612+ 145¢, AR MR, LA, K
WA 12.7~13°C , M/,

L2 {BAREAAN

TEERAESN N SIGMA Nal e, BE =99 0% + BEGH RBHEHEH £~ UGS (1995)
0430253, FHMIARAE BRBRA_HA. R . ZHLMA. R . Z-HRWUZBM(EDTANa) (A. R) . FrE B
(A.R).ZBE%(A.R) B (A.R) HEBE(HPLO M1 Z K5 (HPLC), C18 /M (3ml,500mg) By Supelco 472,

1.3 sc{essfnig&

Agilent 1100 2 &5 8408 AH 35 AL, WG VW 0K B2 BRSSPSR I 25 .ODS # (Agilent, 5pm; 150
mmX4. 6 mm L D) B FKF REGEOH BER RS & VK AR VERKBRMSENE.

L4 HREBRBMES FEHSFENENLENRE

HEFFREL 25. Omg OTC AR¥EMBE TR . & & F 250ml, Bl 100pg/ml AY B, 730 £ W F 3 sh 4
KB B 5. 0.2.0,1.0,0.5.,0.2,0.1,0.05.0.02 F1 0. 0lpg/ml WIARAEVE R , TOKFEH 4 CIRTE.

PLERIULAS KW B Coy BB, D& KPR B IEEE A AR ELERE RBEHECER
fhTHESME T X OTC ML PR,

1.5 HRNLBEREEEE

L5.1 #amayae

BEFDUR 1 ml MERARE S0 g A WPLAMFI T 50 ml BLEd, B8NS MA 20ml
Mcllvaine %% (Mcllvaine £& #¥% .0. 1 mol/L EDTA). ¥ 15~30s. F§ 4ml Mcllvaine ¥k mb BE %5 3L, W np
WHEMABELES, ZTEELE . REREME LHED 10 min, 7 15 ‘CF,5 000 r/min BB 10 min, ¥ FiF
BEAS T ELED, REAEBRAEMALR . 2~8CAREMRT.

B 20 ml Mcllvaine Wl FH B OEP. HEH . BAKS . EZZBY. IRRBAS ERZEKRS 10
min, FEEOL B EE .S HEEUE. MA 5ml 0. 34 mol/L WBERAI 5ml ) 7% RIS RRN, 35 b 5, IR Y 30
s. 15 C,5 000 r/min B.0> 20 min, FEEAEE I8, WAETEW . 55H 10 ml B9 F B, B 20 ml MK DL 1.5~
2. 5ml/min BWFREMPE SPE /PE. BT BRIGRET K AERT. ZFHPER. HRBEMA SPE /M
W Bt — € R AR DL 1. 5~2. 5 ml/min B BGE R DME . FRIREURSE £ WS /MERT, A 20 ml B9 FR 1
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Kbk, ZHE.EASTSEEETFRT. A5 ml HAESCEEIRESS HS ml HERBFBR(FREE
M ,0. 01 mol/L)E+BEMBFHHBE TR ERBRRE HEFRTUREETPFRENER. I
HREMHAZSKR T, FAH 1ml PEBHEREBY.

HF:Cis ODS A H iR :25°C; Ji 1. Oml/min; FEREE . 10p]; MG K g 360nm; W BN AH : R i
W (pH3.0,0.0lmol/L) : ZJE=77 ¢ 23,

1.6 HBHAAREE

Wik 06 41 88 AR T i RE LAY 40, 541 6 BB, 52 5d MR &N 100 me/kg B OTC., HRYE & 1.2,
3.5.7.10,14,18,22.,26.,30.,35.,45.58 F 70d [y st [F] [A] B SR LML ¥R AL PR FO AT REZH R, 45— B R) A B 1 Lt

L7 SWFAZEEH

1.7.1 ®pk

25 A P AWRE 5 0.05.0.1.1.0.2.0 #1 5.0 pg/ml B OTC Fr#EW B E 2 h, FLH YR B AHA,
FRE AL B T B A B S I E L BT A IR T B BB 54 E AR M B R WA I R B HE L BN R
YR EE
1.7.2 #HEE

¥ EROTCH 5 MHRERRE 1 d RSB ES IR S KNS5 dME,HHE 5 AUk E K R E 14 m AR
AR RB(C. V. YOMBERHEREAB(ZC. V. Y0, LILIFME B HIEMIEERE .
1.7.3 # | f& (Limit of detection, LOD)

BUAS RS IR S R AL B R W, R S ARSI R EA Y S RN SHHA , B EGENE,
X K5 R 2~3 EEEAR MR E YR SO AR AR I RR .
1.7.4 #A w4k E 4 KW % B (Linear range)

HRZS A, A b A R O T T BB R AR R R B RS B A AL B vk A B S R AR, IR
JEKE-EE 3 WK, AMRE A AR AR, DL 0 18 AH A 88 Al A AR A I 28, O K 1 19 07 B AR 56 R 4K

1.8 ¥igB5iHE

5 T8 SR VB 5 3 Y 43 i 0 T LA A s o b R BT 2 0 [0 0 7 R L BT LIOR M 25 W A S A P R MR ML
25 Y vk BHE P T S 0E - An o 2 RO, 48 24 W ok - TR BOERE AT I ROPL A S AR L 2 I T B it £ 07 R R BR
HREHHRETEW 11, =0. 693/8 R , M T B il 22 07 B2 13 i 21 U245 W o J8E A 4% /K JT of oL R EF ]

2 #R

2.1 RAHKSREENR

OTC kR HE IR E 2 (5. 0,2. 0,1, 0,0. 5,0. 2,0. 1,0. 05,0. 02 Hl 0. 01pg/mD i, FrE i £k C=0. 066A
+0.004, 4% R H R*=0.999 8, X MR IF.
WAEARYER LR, LI RS RAL R TN B ARG IR, 4 7 g A IR & 0. 01pg/ml.

2.2 OKEERETE

# 1% OTC 7EML HLPY A IE 3 FZH 4 5 AN R EE KB B R, Bl i R RE] 90 % L b, REHHE R
B R AL BE O IR BT .

ALBH OTC M H NS R A BT R B FHE IR 2, 8 KA H BRI B PR & 5 3l 25
2% ~Aa%zE, RPAFTERRBEERS.
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F1 OTCELELR A3 AR PR EYE ®2 OTCHIBEE
Table 1 Recoveries of OTC in 3 tissues Table 2 Precision of OTC test
of Fugu rubripes B &R
Concentration 0. 05 0.1 1.0 2.0 5.0
FE FR B : :
Concentration(ug/mL) 0.05 0.1 1.0 2.0 5.0 (ug/mb
i Serum 97.5 97.3 98.2 98.5 98.3 BANRBEE(ORSD 2.27 3.01 2. 54 2. 46 2.71
Bl Muscle 96.4 95.7 97.2 98.3 97.6 X %ORSD 2,81 2 96 3 511 3 64
BFHE Liver 94.2 94.5 95.4 95.8 94.5 H VRS a8 B OF) ’ *
£33 BEAFGOBROTICKH,IMELTHILHREY
2.3 0O1C Ezﬁ_ﬁ_ﬂ gal:okza b A& Table 3 OTC residues in 3 tissues of Fugu rubripes
. after oraladministration
FI3FNHMT LR F SO OTC J5, JLA . ILE F1
N N B+ [ i3 Serum FFHEE Liver AL Muscle
P
H%*%%%mgﬂg*ﬂ“ﬁ" Time(d) (pg/mb) (pg/g) (pg/g)
A1~E 3k OTC R i A Bl & H 1 1.05440.397  0.54540.223  0.62940.323
Meh 2k, UL B B TH I R R, ok b i, I & 2 1.09240.575  1.12+1.025  0.806+0. 391
‘l‘%c 3 0.86+0, 445 1.229+0. 949 0.569=£0, 246
%%%mg_aﬂ-l‘ﬁj ﬁﬁﬁﬁ?zﬂzgﬁ‘ﬁz%d\:%%ﬁua 5 0.822+0.56 0.96540.538 0.553£0.509
Sl N N N 7 0.81940. 384 0.662-+0.359 0.483+0. 396
LG, FHR LY ER MK BT AR RAMR, N . o a5
10 0.81140.334 0.575=20. 286 0.47240.33
iH HRE %ﬂ“” \\ —L‘/ I 4’0
{E%ﬁz%& {é%:’éﬁwajb%% 14 0.7090.385 0. 42740, 265 0, 43630.198
18 0.70540. 294 0.4174+0. 124 0.391%0.157
¥ 20 oh i 5 B 3
R4 OICELABEFRARTNHRAREMBSH 22 0.64540.225  0,413+0.171  0.3114+0.215
Table 4 Elimination equation and parameters of OTC
26 0.57140.172 0.36740.134 0.249+0.116
in Fugu rubripes tissues
30 0.564=0. 35 0.291+0.108 0.242+0. 161
A Tis: ~ ; 2
H issue 7 # Equation B 7z (d) r 35 0.4834-0. 088 0.22640.124 0.134:40.061
3 =1. —eoz 1,02 23.8  0.89
# Blood  C(O=1.117 ¢ 9 0. 898 45 0.464+0,214°  0.18540.06*  0.131::0. 106*
BLB Muscle C(t)=0. 604 =030 9t 0.031 294 0.937 58 0.13340.115>  0.17940, 097" 0.096-0. 083"
70 0.1340, 226° 0.118+0. 029 0.09430,082°
FFAE Liver C(1) =0, 685 ¢ 0023 9t 0.026 26.8 Q.949

H:aRRAH 4 FETRAUBMA T OTC:b HRHAFK 3 £

B BB 1 HINER S, P IR AR AR B g OTC;c R RUA 2 & mT @ B ILA i OTC

- 0.6 =0.604 3¢ """ 070 =0.685 4e™* "
l'f g ;;11210?9683 0.5 T Ri=0.937 82 : R 0.9405
0.8} %3 o {17 Serum 0.4 + LA Muscle 0.4 * I Live
0.6 — 158 (0¥ Serum) 0.3 — 5 AL Muscle) 03 ~— 53 CEFRE Liven
0.4 0.2 0.2
0.2 0.1 0.1
%16 20 30 40 30 60 70 80 % 20 30 60 30 % 20 40 60 80
Bl OTC 744K Jraim B2 OTCTELERFH B3 OTCIEL#ER Tl
BF AL JLA LA 4R JHF I w1 B LA it 2k
Fig.1 The curve of OTC in serum Fig. 2 The curve of OTC in muscle Fig. 3 The curve of OTC in liver

of Fugu rubripes of Fugu rubripes of Fugu rubripes

ESHIMT OTC 7ELLEE AR il 3 R LI 0. 01,0.02,0.05,0. 1 1 0. 2pug/ g Bk XF 1 B9 RIS 1)
3 iTig

31 TERELABERFHARNNRERR

T HERRF R EEWIEL Y IZ MR TR R 167 £ B0 R P ROR , R B AT E A A
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LML E 9 2 — (NY5071,2001), A % £5 OTCHELAHF 4L 3 HARRBES 0.01, 0.02,
OTC 77K 7™ 55 35 9 Pk 43 169 1 70 55 9 9 BF 005 0.1 70 0. 2u8/5 938 2RI

?{E}ﬁ"ﬁiﬁﬁg , ﬁﬂ?f}’{lkﬁiﬁ Cypr‘inus car pio Table 5 Withdrawal time of OTC with the concentrations in 3
(Grondel et al. 1987) , I 88 Oncorhynchus
mykiss (Jacobsen 1989; Bjorklund ez al. A Tissue
1990,1991; Abendini ez al. 1998, Namdari ez

tissues were 0,01, 0.02, 0.05, 0.1 and 0. 2ug/g

A & Time

0.01pg/g 0.02ug/g 0.05ug/g O.lpg/g  0.2pg/g

M7 Serum 162 138 107 83 59

al. 1999) . BE 5 X EHM Ictalurus punctatus
. R WL Muscle 133 110 81 58 36

Fr Plecoglossus altivelis(Uno et al. 1996)
FFAE Liver 163 136 101 74 48

MK B HIE 2 W F KV Salmon sal-
ar(Bruno 1989; Elema et al. 1996; Namdari et al. 1998) . K8 KBRS B Oncorhynchus tshawytscha
(Abedini et al. 1998; Namdari ez al. 1999) .75 1587 Dicentrarchus labrax (Rigos et al. 2002), EHH
FMIRIER 8B Anguilla japonica (EER% 1997 A CEES 1995) BB 48 Sparus macrocephalus
(E B 200D fn# 48 Carassius auratus (BEHHE  2004) 5, K W 7E L0 #8757 ol £ 4K P A A R R 18
ARG R A 100mg/ ke B ELE R AR T 5d M7 E(SE@E T, RHEH 2d 5 & LA
A 25 Wk B SR B A, 20 51 08 1. 092pg/ml R 0. 806pg/gs AFIEZEAE2Y 3d /R ik BIEMH 1. 229pug/g, S+ ER
ERZZEF PR E S L, L BRI BAR T B W ICRCR B2 . IEFR  BEE T BRAKT=HE TN
R, X RBUSE BN EREBEARIRE. BFEEFQORARXERBRENS L EEZNEES
AR R A /N B MR 2 R 50pg/ml, FF ITEA RS K4 T RALBERIBITH WA EERERRIRA K.
AR FHLA P OTC LB ik BEuf, H& BRI > myE > LR, X 5 KA 4 OTC MK IK
BT B > BB > M > WL (E BESF 2008) LA K Namdari 55 (1996) 4 38 B9 8% K RV 4 fiF B > &
>EME= RS> MRS RE 3. 2R B E{E T , & I ) B HERS , 6 45 2 21 Hb 1) ok 3 70 7 R AR, LT BR
FR 3 AT FVEBR A R R . HERE W R ARG N ERSE BB WBUE , R 25 E B K
TR, WA 32 e 250 B 4 25 77 s ma . (HAE KA S i AR B RR BB O T A T CRIE R IER RS
2005) , AR B o B 3 L0 85 AR O A O L UL PR R AT R o R R R 40 0 R 23. 8,22, 4 Fl1 26. 8d, T 1B
FAERZEST I 7 UL P FAFRE R B TE B E 4 47.79.53. 31 A1 56. 34h(FE B 2008), KL BE
e L1858 A5 5 i £ 4 P Y BR B AR AR, 23 A S IR — U0 T B 5 3 0 A e B R P A G, TR 56 R R K e T BB R 3
HANLYHEBREREPEKWERRE.

3.2 1BREAEFHHEKABKREH

WA RBHY NG FEB T LW — B, AWAEHSR T HRERE, ZH KGO EKRE,
OTCETHWARELIHEA BEFHERMBMAEPHABRHSHE S KB KERAEE R ENFRE.
BAMIE OTC BA REMEER, S XX EEH, AT ERAFRERNR BB E. BT, B3,
EEARE(AAREBREREVERE OTC HAHLPHESHZEREN 0. 1pg/ml, RIKK OTC 74 #E
RITEHL AR P RS 0. Tpg/ml 3R 8 RE AT E A 58d, FEF] 0. 05ug/ml 5% B B & §9A7 f8] 4 81 d, AH X F
HMEMENFHAAENS, I EEAOER oA N R B E3 K. Namdari 5 (1996) BF 57 AE 15°C A
GCEKMT . OTC ZEN AR P FEIR R I FR 0. 0548/ BT T ARZ 9153 5 7 41 d #0165 d, Salte £ (1983) &
WAHE 7 CHI 9 “CaT, OTC 15 41 85 1LY 2H 2L B9 R 25 8 73 3k 65d F11 42d, Jacobsen(1989) BiNFEAR T 6°CHY,
OTC 7R8I 88K N R ZG 0 90d, i £ B¥ZF(2008) K R 22°C At OTC R&F] 0. 1pg/ml 3 B R & B[R] K 17
d, FEMFQIODELE S IAMAOE LEE, ZIEAE 10 CRMKRZEN 12 d, LR, ZmikZGHK
HRRERRES.BTHWABIN EHEE L2505 FEM LRSI %.

AARBGH LU B8 7R 5 Bl AE 500 g A EE TRAGER . 55 BB N 10~11 A, 838 T il
AR, BTLL, AR IS 54 T i 8 AR Z X R o B S .
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