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Tissue Distribution after dipping administration of Oxytetracycline
and Tetracycline in Olive flounder (Paralichthys olivaceus), Rock-
fish (Sebastes schlegeli), and Red sea bream (Pagrus major)

Suk Kim, Hee Sik Chung”, Seok Joong Kang ™, Ji Young Ha, Won Chul Jung, Sung Hyek Heo,
Yong Woon Shin, Kyoung Won Kim, Dae Geun Kim and Hu Jang Lee"

Institute of Animal Medicine, College of Veterinary Medicine, Gyeongsang National University,
Chinju, 660-701, Korea
*Livestock Division, Gyeongnam Provincial Government, Changwon, 641-702, Korea
*Division of Marine Bioscience, Gyeongsang National University, Tongyeong, 650-160, Korea

Tissue distribution and residue depletion of oxytetracycline (OTC) and tetracycline (TC) following dip-
ping administration were evaluated in olive flounder (Paralichthys olivaceus), rockfish (Sebastes schlegeli),
and red sea bream (Pagrus major) under field conditions. Fishes were held in floating cages placed in sea
water and fed a commercial diet for 15 days to acclimate to a new surrounding. Fishes were dipped in OTC
50 g/ton water for 30 min and TC 18 g/ton water for 5 hours. Blood and muscle were sampled from fishes
on Oth, 1th, 2th, 3th, and 5th day after administration. After solid-phase extraction, OTC and TC analyses
were carried out by HPLC. The recovery rate of OTC in serum and muscle samples was 71-77% and 78-
84%, respectively. Also, the recovery rate of TC in serum and muscle samples was 70-79% and 73-78%,
respectively. The results of recovery rate were similar to previous studies reported.

At the termination of dipping administration of OTC and TC, residue concentration in muscle samples of
rockfish was significantly higher than those of olive flounder and red sea bream. At day 5, residue concen-
trations of all samples were believed to decrease to lower than 0.05 mg/kg, the detection limit.

The present study showed that residue concentrations of OTC and TC decreased to below 0.05 mg/kg after
treatment Sth day, faster than the established withdrawal period. The tissue reside depletion time of dipping
administration of OTC and TC seems to be shorter than those of oral or parenteral administration.

Key words: Oxytetracycline, Tetracycline, Olive flounder, Rockfish, Red sea bream.
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o tigk 4Hle] St} HEol, s Ee] Bt
A Aol AL b g 2Fd gk 875 F7tst
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acid 5, T2 AM-HI e SHRIEZ Bl tis)
ME BT AAE AAlsaL ok 2 91 2
A ol o= QB 5okl U AEE
of thek kg HAL7E o] FoR L YA H3h
Aotk

A, UM = 9F 300] T A -
o =Z0] TSGR AIAEIL 3low, o]
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SH AL ATk (SrE el Hstzied €, 2005). OTC
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=9 AYH 28
3 ATk (4 5 2004).
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NHEVEEEEE
& A7ellM AR AL s OTC ¥
TC+ SigmaAi} (St. Louis, MO, USA) & A8-3131

or, 7Ere] Aleke RGO TI5e] A
of AHESIATE A FF GE ol o} el
ZAslo] AL}k
O Macllvaine Buffer - 0.1 M Citric acid 824 1
Lol 0.1 M phosphate 8¢ 625 ml-2- o]
Az s} (pH4.0 £+ 0.05).
@ Macllvaine £ - 1.625 L Macllvaine buffer
ol 0. MEDTA &5 go] Alx3gIth
@ 8F 89 - 1L A% flaskel 0.01 M oxalic
acid S 23 methanolZ 1 L7} == x|
83l gt
@MOX £ - 100 ml A= flaskel 1.50 g
oxalic acid= ¥, methanol = 100 ml 7} =
= A9 Sl ATk
® 34 £ - 100 ml MOX £l 100 ml &
FTE 7kete] ZA gk
AEF0 H AIZS| MF
Aol YT BY Al Yol gol A %
| %‘ﬂ- A5 350 £ 30 g @A, P, olivaceus,
g Z3| 58], Sebastes schlegeli, 430 +

55¢ a}%, Pagrus major & %%k Wl 25°C& %

AR SRl el g3iel, A
1597k XA 5 Aol AME-skedTh

OTC (oxytetracycline HCI 500g/kg, &}olel] 2}
gral)o 2 1 onol 100g< 350 ol 92,
T3 A 77 25vlel Mg 3087 kS-S 5
Bl Fod stk w3k TC (tetracycline HC1 120
g, SIS POl SRS B |

tonell 150 g2 = {A|, }_:qia} T3 2=
ZpzF 25w s SAIRE oRg-S Fole] fFols)

i’iﬁ‘r R Fol & AdF O%—t— 25°C Z=3lodz}a)

2 (8% 1,000 Lol opEE g-siglom]
Ti«l 22 nlg] 25°CE 243 ot vl
d HE = ARk walsle] Stk

NEAFE R A% kS F1,2,3 183
5ol Zkz} ofF Y ol opAlZel kel 5u}
o4 530 AAN A muk S0l Ms-
2227 wpEFEAl B nE g HE) z‘sﬂo,q_%

AR BT 1A oﬂfs}oq & zz 1»% 4289
ok gl AaEE (2,000 X g, 108)E Ed}o]

pLn

Ahg-shd ek

serum=- 2] 3] J-n* ]

ol ZA): Methanol, acetonitrile,

0.01 M oxalic acid &2 1:2:7 (pH 2.0)2] ¥]
2 Z3% % 0.2 um membrane filter (Milli-
pore, USA) & A sjo] o]F 0 = stk

HPLCe] B xA: & A3 A= UV-visible
detecteor 7| 7=2}= HPLC system (HP1100 Series;
Hewlett-Packard) = ©]-8-3139th #4] column®
Z+ p#-BondaPack C18 (3.9 X300 mm, 10 um,
Cresent Sci. Ltd., India) & A}-8-313 Tk

Alg 2 ZFEEA OTC % TCe] E4S
QJsl, HPLCol] o}=A} 8vi = 1.0 ml/min 2] -/
20 2 Zg|HA] 2] A IS 360 nm = 5
= 7”:% 0.005 ~ 0.01 AUFS 2 A3l
o, S 50 Wl Slof peak WA GEE 5
SFA Tk

£F 299 %A OTC (Sigma, USA) ¢} TC
(Sigma, USA) = H515] Alslo] werse] &
318l2, OTC2F TC ZFztoll tighed 1 mg/ml<] 3%
THHS AT o] FFEHAS FTHTE
A5 sy EE g0 silnk

¥E FA9 ZA: OTCe} TCo T8
712} 0.1,0.2,0.5, 18]35 1.0 ppm <] 5%
F5 O] peak HZA H|E olgsl] ETF
2443 811 o)

oo 12
o 2 o

S|l& AR AlE gk I5ES IS ¥
gy A)F9 059 1.0 ppm =% =2 spiking 5},
AE o] ] Wl mt F= gl gAe 5
HPLCell Fdsle] 83 w5 A=
vl ale] g g1k & s peak o] WA %

>{l

ol
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Weigh sample (5 g or 5 ml) in polypropylene tube
L 4
Homogenize for 2 min in 20 ml Macllvaine buffer
using Stomacher

A g
Pour the supernatant in a 50 ml centrifuge tube

L 4
Centrifuge (3,000 x g, 10 min, 5°C)
L 4
Transfer the upper layer into another 50 ml tube
9
Add Macllvaine 20 ml into the residue
and centrifuge (3,000 x g, 10 min, 5°C)
L 4
Remove the upper layer into the 50 ml tube
9
Add Macllvaine 20 ml into the residue
and centrifuge and remove the upper layer
L 4
Add Macllvaine 10 ml into the residue
and centrifuge and remove the upper layer
L 4
Centrifuge the combined the buffer in 50 ml tube
(3,000 x g, 10 min, 5°C)
L 4
Filter the upper layer
L 4
Load the filtered extract in a C18 cartridge
L 4
Elute with 20 ml methanol
9

Evaporate the eluate in 45°C water bath to dryness

L 4

Redissolve the residue with 2 ml mobile phase

4

Filter with 0.45 m syringe filter and inject 50 w{ into
HPLC

Fig. 1. Summary of sample clean-up procedure for oxyte-
tracycline and tetracycline for samples.

SR RELER

N g 548 TCso] i

Sl-8(%) = x 100
= o b TCs o] i
Aol A ¥ &4 0TCe TC o] &

ol g ol 2R E AH S
N3} 5ol st 23} g £ 5.0 g (serum<>-
Sml)< 50 mL 943l F 35}l Macllvaince
buffer 20 ml & 7Fsle] wREZI2 287 wwE Sk
2] (3,000 x g, 10 min, SC)3l] 5
Ag FEskdrk A= oA 20 mlzt 10 ml
Macllvaince buffer 2 1&2 0 2 7lale] A7) W
Ut FAsH 23] ¥ FEole] s &
Ak 93 FEde vl 94Ee] (3,000 X g,
30 min, 5C)sle] FFHS FFo] gt - of
& Sep-Pak Cis cartridge (Vac 3 cc, 500 mg, Waters,
USA)oll F3A1A OTCo} TCE F2AIF T
Sep-Pak Cis cartridge®l] 52 OTC ¢} TC+= 20
ml methanol 2 £&3%F & =9 A5C)A17]2,
HPLC #2480 2 ml2 7}ele] 882131 vhs
0.45 um syringe filter (Nalgene) & o] 3}3F &
HPLC=® =431tk

OTC ¢} TC®] #HtaF 41+ Ongi 5(1984) <]
ol we} B4 stk

Sep-pak Cis cartridge= A5.& #-8-317] %ol
10 ml methanol, 20 ml =755 <3}1%°. & 0.5
m/mime] £E==2 Z¥ cartridge S A 2sto]
ISIAZT & ARS-SEA T AlE O] A 2]l
ek 2oke Fig. 13+ 2tk

EHstA

SAS=

_|

Aste]l A2 2= Sigma plotS ©]-&35}]
student's t-test 2 AAFR O, p<0.05d off H
ogk ol 7t A= AL E 715351t
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FHl
M
e
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120
100 -
A OTC
H TC
&0 -
m
@ []
<1 gp-
o 40
20 4
o T T T T T
[1]1] 0.2 0.4 0B [uf:] 1.0

Concentration {mg/l)

Fig. 2. Standard calibration curves of tetracycline antibi-
otics by High-Performance Liquid Chromatography.
HPLC condition; column, #BondaPak C18 (3.9 x 300
mm, 10 ym), mobile phase, 0.01 M oxalic acid-methanol-
acetonitrile (7:2:1), flow rate, 1.0 ml/min, injection volume,
50 wd-

OTC®} TC] #F8N2 771 0.1,02,05 1

23 1.0mg12] Fx==E 34 sle] HPLCZ 4]
St the sl whE peak WA H]E o]8-3l]
BFEHAS 2Ade Ax OTCQP TC®| r>& zt
7} 0.9957 3 0.9951 0.2 W% k53l 2 x4

(r>0.995)-2 et} (Fig. 2).
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Table 1. Spiked Recovery in Blood and Muscle.

Algel tigk OTC <} TCl Wik 3482 7t
7ke] OTC ¢} TC 9] #7898 WX, 9 &,
T 45 S o¥ €% Smholl Z=zF 0.5
1.0 ppm©] %5 spikingdle] 3582 313
T} (Table 1). Fig. 32 {#] <5<l OTCe} TC&
z}z} 0.5 mg/kg 2] T2 spiking3le] A 7]
s wpe] wal A 5 HPLCZ =43l
Aot OTCL] 7% 0.5 ppme] & Fol A 2]

—’F%f_’_, RE &5 AENA T8% o)de] Bl

Eoﬂ om, LE EAANFAA 71% o)Ate]
I Ho, IFAIRCA 9] 3laao] 8%

]E"ﬂ’ﬂ«] IRt thh B2 A4S BN
th &3k OTC 1.0 ppm 2] =5 oA Q—r?—r—,
= TFAIECNA 80% ool IFES EIS
H, = FHYAFANA 76% o172 :@]’l“‘é‘_‘
o, 0.5 ppmellx] 2} Zro] IFA|F A o] BE
o] AHYAIF A ] & HrF vk =2 A
< YeERATE $:4, TCS] 749, 0.5 ppm o] 5%
]’\1-4 s BE 35 AlECA 73% o)
o] 38 E_Oﬂ o, E HXAF A 70%
o] 3482 Hol, OTColA 9F 7], 454
oM o] BaEol E]'J_ =k =3 TC 1.0

2

o

o

ppm 2] FEollA B5E

RE ISAIECA

Spiked Recovery (%)
Fishes Sample concentration OTC TC

(mg/kg) (Mean + SD, n=3) (Mean + SD, n=3)

P. olivaceus Muscle 0.5 78.25 +0.23 73.64 + 0.63

1.0 80.51 +1.28 74.52 + 0.71

Serum 0.5 71.27 £0.36 70.85 + 0.42

1.0 76.72 +0.49 7244 +0.35

S. schlegeli Muscle 0.5 83.24 +£0.33 7543 + 0.54

1.0 81.93 +0.56 76.24 + 0.63

Serum 0.5 72.12 +0.34 70.52 + 0.51

1.0 7727 +0.62 71.28 +0.49

P. major Muscle 0.5 80.21 +£043 73.96 + 0.54

1.0 84.35 +0.68 78.13 + 1.22

Serum 0.5 75.54 +1.34 7323 +0.72

1.0 77.68 +2.31 79.54 + 1.32
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843 28049 OTC 9} TCo| swrt 4%
! w1 o]a} (0.05 meke)® TR Ch sk, TC

: o) 2 EEo] oA FoF M5 (0day)ol] ¥
EX w HrwE OTC Yol Hel o] ¥, Zaee,
: 45 Wl QoI A BEE Hglov 2
: Spwol glolM $ee] wsb WAL HEel
: Mgl el A e 42 usick op
ol ‘ ‘ | | ‘ ‘ & Iy 250 Tt AxFOE A G
o w0 Aol BAHAOM, FoF 3Q Fol= FE)
Fig. 3. Chromatograms of a olive flounder muscle spikedto 5L 7} 7AEZFEL ols= 3471'5—]21_0.111, 1=
a level of 0.5 mg/kg with each of oxytetracycline (A) and OF 59 Fof| = x| ZyEe) A= BEF I}

tetracycline (B). Z5ollx 2] OTC S TC Y| w7t @%%E °13}

(0.05 mg/kg) 2 2 =|A T (Table 1-2).
T4% o2 342 ioigcq HE (AR

NA] T1% o2¢e] 388 Hed, 0.5 ppmof|A] £} a &
o] FFAIR A 2 QTEO] A7 A 9
Slr& Hrh T =2 g Btk OTC+ Gram-positive £+ Gram-negative Al7<]]
ik FR91E A AE-S e AR VS
ZEU TFREN o] XL st ARt T3 oigre] &

OTC®] ZFgtoll ol FoF 215 (0day) B AF oA Exp=Q1 efAlolH, g2 o7
shew WA, ZaEe; FhE B L o oAl MBS Al TS B o

oA Wiszgk FEE B o JS5EE ol FaEa ke Al AW el X gl &atzo)
A 2 Eete] vt gAIL FhEel vlete] k. dE A vk =3 TCE 7] 5571
od Al A FAE ERlTE FoF 5 EH 0 S Ash1E e oy B X Fel AR EE oF
I ZFe] FevF AAHLR fhadhs Aol Alelw, ool QoA miHeF My,
HEEFN o, FoF 54U Fell= BE AFPole] Ay 9 Ry ke AW X8

Table 2. Concentration of oxytetracycline in serum and muscle of fishes after dipping of oxytetracycline 50 g/ton water.

No. of Residue concentration after treatment (mg/kg)
Fish Tissue
Samples 0 day* 1 day 2 day 3 day 5 day
Serum 5 0.778 £0.023  0.338+0.024  0.304 +0.031 0.107 +0.042 ND
P. olivaceus
Muscle 5 1.028 £0.047  0.779+0.043 0428 +£0.017 0.169 +0.038 ND
Serum 5 0.835+0.034 0.346+0.033 0.310+0.017 0.11540.023 ND
S. schlegeli
Muscle 5 1.923+0.041%* 0.967+0.076  0.511 +£0.025 0.196+0.051 ND
P o Serum 5 0.754+0.055 0.316+0.029 0.279 +0.033  0.098 +0.028 ND
. major
Muscle 5 1.2154+0.039  0.835+0.052 0.324 +£0.061 0.156+0.047 ND

ND, Not detected; * at the termination of dipping administration of oxytetracycline; ** indicates p<0.05 (Compared to P. oli-
vaceus and P. major).
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of a7l = Ao IEA Udut (o] 5
1996).

3 = (1977 g% <59 OTC 2 TCE=
0.1,0.3 ppm ©= spiking 3}, 3582 A
A 1} 0.1 ppm oA = OTCF TC 9] 38 7}
7} 66, 51%<1.0.1, 0.3 ppm oA = OTC S} TC®)
Bjgo] 2Pt 51, 52% &2 Rasivk WAl
SZA dejA], OTC ¥ TCE] 3-&of thgh
oS AR mER, 522 OTC ¥
TCE 0.1,0.5, 1.0 ppm &2 spiking gt 73-¢- 3|4
€2 0.1 ppmolA = OTC 2} TCS] 38°] &
= 100%Q.2.1, 0.5 ppm oA = OTCS} TC €] 3]
T&o] zFzF 98 9 97% .2, 1.0 ppmoi|A =
OTC ¢t TC] 3l5&°] 717t 97 % 96% = Hil
SEATE (°] & 2005). o= & Aol HAE
Sl OTC2} TC = 0.5 ppm © & spiking 3} 3]
So| z}z} 78 ¥ 73%, 123 1.0 ppmoiA+= 80
9 74% 5 HAW Aol ¥wE o, s F
(1977) 2] Q7434 Brhes 52 3583 B
3, o] 5 (2005) o] AFATe} vlaEiA &= Tha
w2 HES Hth B3 Aol sl OTCE
0.1, 0.5 ppm & spikingsl] TS FAMSH
735, ¥zt 84 2 T0% 2 B 773133 37 (Rupp et al.,
2005), Pena 5 (2003)-> Aol TCE 0.05,
0.1,0.2 ppm O 2 spiking 3l IS A

3}tk Hiroyuki 5 (1999) 52 wWio] 59
OTC2} TCE 0.1, 0.5 ppm & spiking 3] 0.1
ppmell = OTC 2} TC 2] 3]=8<] 78% o142,
0.5 ppmolA = 70% ©Pde] 3FaS Ho, 2
Aot AR A VeI

2 AFAINE Y 2 IFAIR Sk 35
2 OTCe} TC &% I5elx 9] sgo] &
Aol Mol 34& Hrh thh A vl 919
AT HIEF FAMSE A9E Hol 30 QJrh
S, 3]l JolA] TRl ol E Hels A
= oFe] TRt 7= W ut gl
HALE Hol &= Zlo 2 AlEHrh

71&e), S - 9] F o 2 OTCF TCO] ofF %
2 ) g el disk B ArF el ol gk
ok A F (1998)> WAl OTCE 100 mg/kg
BW.2 13] 734 ZFodsh & A 704
A ES o8-8 ko] 2Ty AEFWHOR
<5 U] OTC 7732 A4S A3, o] Fof
T 20dA el SNRS-S HAth BaElar
Atk Jose 5 (1996)2 5=l OTC 75 ppm-2 A}
Foll E3tsle] skl i 14 F1F FoI gk
5 =4 THr S AR Aol IsEA 6
Aol FEE o Fol F 109R He golle
0.1 ppm ©]&}2 ZAFESITE ol Aabs 2
Ao FEolA] el Fe] F5UR He 2ol

W A9, BF 83% o] = B48S By 0.05 ppm ©]3HE UEPAE A vlwale] m
Table 3. Concentration of tetracycline in serum and muscle of fishes after dipping of tetracycline 18 g/ton water.
No. of Residue concentration after treatment (mg/kg)
Fish Tissue
Samples 0 day* 1 day 2 day 3 day 5 day
Serum 5 0489 +£0.014  0.345+0.035 0.173+£0.023 0.068 +0.015 ND
P. olivaceus
Muscle 5 0.524 £0.078 0276 +£0.054 0.156+0.035 0.075+0.024 ND
Serum 5 0.51540.035 0.354+0.021 0.1504+0.046 0.053 +0.012 ND
S. schlegeli
Muscle 5 0.974 £0.102** 0469 +0.034  0.249+0.042 0.103 £0.022 ND
Serum 5 0419 £0.048  0.293 +0.037  0.127+0.036 ND ND
P. major
Muscle 5 0.626 +0.086  0.326 +0.053  0.168+0.029 0.072+0.017 ND

ND, Not detected; * at the termination of dipping administration of tetracycline; ** indicates p<0.05 (Compared to P. oli-

vaceus and P. major).
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o] PAIZe] A 1 2FE BolFa ¢
B oul opA o ATRe] o] kS BY T
GRTE 0@ ARF BRI AL AT 5

ATk
Rigis 5 (2004)2 soidl] OTC 50 mg/kg B.W.

2 Algel) EFsle] ARG F, P ) 2

LS 2AE A3k @3 W halflife s 21417
olom, o Fol F 40l FF FEE 01

ppm O E HI I TE o] $F A¥eE B Al
A1 84 ] OTCO] ofA Fo & F&rh RS R
AaEE AlREe] 24A17F Bk #9kd Ao}
ARSFAO L, oA o] F3el] 8 W B=}
0.1 ppm HFZ ehd 21, oF9] ela=
ETSlaL, A 71k biel 7o), oAl o] A
Fol7t of8-g Bok o] Kk PAIZE AW 2k
ot Ag ERINAFTE Adelth

B ATE Z9tsle] B, ¥x], 2y 2, s
of 2AeIA OTCe] A 2} LKA ] FF&
7vzt 71-71%, 78-84% & K3, TCo] 43}
A A2 FFgS 7F7F 70-79%, 73-75% S
el 71Ee] dHEael visssAY thae =
2 BFES Hol, 9dojF W OTC ¥ TCe]
ZEEA o] A 8-5h= o 483 A8 2 e
2 AlE o) =3 OTC £ TCE zH2t 100 glton,
150 g/ton @] T2 k8-S Edlo] Y|, 2y &
g, ol FARE A B 5 Hll o
AT 57 == goll= OTCeo]
F3]87154] (0.2 mg/kg) ©18+E TCO] v% o
Al 0.1 mg/kg olst= ZHF3ii ok maka OTC <2F
TCE A% &% 3 &5l wet g2folwall At
23 7 B F1ZE (30 el OTC 7 &=
Aol A 573818 71eA] Hih d4 vk w5k
TroE e 2o R Fg

2 ATE Bt offol 7Y ER fIskA AF
S5 3 e OTCeF TCE R8-S B3l 42 o]
T (FA, 29 E28; )0l Folsle] olF oAl
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