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Pharmacokinetics of oxytetracyclinein olive flounder
(Paralichthys olivaceus) by dipping and oral administration

Sung Hee Jung', Dong-Lim Choi, Jin Woo Kim, Mi Ra Jo*, Jung Soo Seo and Bo-Young Jee
Pathology Team, National Fisheries Research & Development Institute,

408-1 Shirang Gijang, Busan 619-900, Korea
*Food Safety Research Team, NFRDI, 408-1 Shirang Gijang, Busan 619-900, Korea

The pharmacokinetic properties of oxytetracycline (OTC) were studied after dipping and oral administra
tion to cultured olive flounder, Paralichthys olivaceus (600 g). Plasma concentrations of OTC were deter-
mined after oral dosage (50, 100 and 200 mg/kg body weight) and dipping (50, 100 and 200 ppm, 1 h) in
olive flounder (average 600 g, 23+ 1C). Plasma samplesweretaken at 3, 5, 10, 15, 24, 32, 48, 72, 120, 168
and 240 h post-dose. In oral dosage of 50, 100 and 200 mg/kg, the peak plasma concentrations of OTC,
which attained at 3 h post-dose, were 0.34, 0.44 and 1.18 pg/m¢, respectively. In dipping of 50, 100 and 200
ppm, those of OTC which also observed at 5 h post-dose, were 0.43, 0.38 and 0.64 ug/m(, respectively. Plas-
ma concentrations of OTC were not measurable at 240 h post-dosein al experiments.

The kinetic profile of absorption, distribution and elimination of OTC in plasmawere analyzed fitting to a
one-compartment model by WinNonlin program. The following parameters were calculated for a single
dosage of 50, 100 and 200 mg/kg body weight, respectively: AUC (the area under the concentration-time
curve) = 31.40, 28.07 and 32.97 ug - h/ml; Tw. (half-life)=0.89, 1.12 and 0.43 h; T (time for maximum
concentration) = 5.25, 3.70 and 7.30 h, Cra (maximum concentration) =0.25, 0.38 and 0.61 x¢/m(. Follow-
ing dipping at 50, 100 and 200 ppm, these parameters were AUC=15.51, 14.63 and 19.72 ug - h/m{; Tw.=
0.75,0.41 and 0.74 h; Twax=4.90, 7.08 and 4.68 h, Crx=0.40, 0.32 and 0.46 10/m.

Key words. Pharmacokinetics, Oxytetracycline, Olive flounder, Paralichthys olivaceus

A =l s FEAESE of 309Fe] o] ArjEo] MA| dv ] of 76%el g5t
Trg A 350047H F50] ?4%5. A9d 9o (5, 2008). OTC= FAlolfel Abad
S BFH S|7FE ol Al AeR FRlE AN s AT ol=ekER, BE
Rom o] 7kt oxytetracycline (OTC)<] A& o eAAZ oZRUAH B TR~
= 15%S AAsAT (FeEFFEdE, T T A AT AHe AR B dyet
2001). 2006'd oS A= T 21E0] F 7] fl) ARl B R W E F7ES]
=l om tetracyclines] &AAI¢1 OTC= 168 v (3h=15=2FF§ 3], 2001).

fCorresponding Author : Sung Hee Jung, Tel : 051-720-2490,
Fax : 051-720-2498, E-mail : immu@nfrdi.re.kr

107



53] - H%Y - AAS - 2l A5 - ARY

ofo

oJefF HAAHETIE (SEaelHe
A A2007-2535)9 2)skH OTCE 1Y
olAlE 1kgd &7k 50mg o]ste] %
=grate] AFolsial dA oA F
< 40U R FASIL glovt ol mE
= xﬂﬂiﬂfﬂ E} 19 A= OTC

o o o
1%( m{kg
fl

> 12 o opp 18
s
) EHT
=2

a4
el ¢ ;w@q 24 89

E= 25~ 59 (24)\]7]—~48}\] 7F E0hHS =]
AHEEA s)7ksol gitk aEl X AEAE
OTCe] of Al 2473187152 0.2mgkg (ppm)
ol5l= FAH 9
SEeESAY (BFFLIFNI,
2001)0) <J3H F el A ALEHT Qe
OTC AFL 19730 Hx=2 3715 ¥ o
2, 19803t 57 A=, 1990t 3670 A= 1
237 2000 117 A|Fo] 7t wokth o
2 AA OTC A 7hed] 67%0] s2ahs
AFo] 1990 dThol FES71E wskek kA
1990t o 2000 el °]27)7kx] OTCe] Ab

Frilgel ol }E ok e A2 o
R S)FolA APt EHE APAH A7
A%E IUE F ofFol 2§5s7] HEo
AHESIC SRES] TS ol Fogs &
o M5L pH 59 T A8 m
& APET B4l Yk FHAFE thgo

2 A587 9 Fohiye] mE OTCO| ok
SHH 54L& FAHE] (Bjorklund and By-
lund, 1990; Uno et al., 1992, 1997; Uno, 1996;
Abedini et al., 1998; Namdari et al., 1999), amago
Aol 5 "ol (Unoetal, 1992), thM ¥ Ao
(Elema et al., 1996), chinook salmon (Abedini et
al., 1998; Namdari et al., 1999), ] (Rigosetal.,
2002, 2004), gilhead seabream (Rigos et al., 2003),
w=lo] (Ueno et al., 2004), #o] (Zhang and Li,
2007)1 4 AF+E AT OTC= HA (Par-

O

alichthys olivaceus)¢] A4 A XSA=Z 7}
4 ol AHes T Yot ¥l thg ke
84 Qe ApReld] mE elx A
vy vy A (F3 7, 1998), ¢k8o wE
ZAW 7% sk (1 5 200002 A)9)5
79| Sﬂ ez

EE oA of

Mot 2 ol
B oA AREE SRS EFE OTChy-

drochloride (OTC)&= Sigmail (USA)E AFE-3131

o, AlE 9 SHA| FZ=o|= acetonitrile,

methanol (Merck, Germany), oxalic acid (Sigma,

USA), EDTA (Sigma, USA) 55 AR&-sH3iTh
JX] (Paralichthys olivaceus)= 3}AA| Fo X

55 W2 o] gle A H#AF 6009

of 23 7HAl oF 150vte]E I 2A A st
T2 FE(23+15C)oNA 377 EAAHL

4

[e)
o
o, @717 T ARETES A FAs
o

12
X
—
s
-
L
=2
R=)
rl
rl
N
i—‘o
=
12
G
off
fuj
g Lo

g0 7 FEEUS
T A Bk metA] TEHE 5 671
A AA s Adols oA Fo s AR
B Ho|E FuakA] ¥Uth AT+ OTC
T2 o]A|= kg 50,100 2 200 mg
TRl S Al WA

e = HA19 gjoll S A
712 %A Z W thy 1 Solltk OTC

st d ThEolA mE] ¥Eal (-
A3 g 7ol AAS
b 20mb] ¥ whEEkA] k> oA €]



Oxytetracycline®] oF8- 9l 7 pRojo)] w2

A2 LA A3 A2 19 49T 9 =
o & om, wheF RAARE ol e
N S8 S A AAE 2
o opE7= OTCe Folgkg AT kgTd
50,100 % 200ppme = ML= HA3t T30
A 27 200y 1A17E Bk eRE ¥ ol
FEoATE B R RS2 BF 18] A
siem FoA7t FEE A¥E
T3t 3,5,10, 15, 24, 32, 48, 72, 120, 168, 24047
Zb wit zh Aol Suiel AR E AlF St
Atk & 3~5A7A] PR A= A=
HulE & ddsiglor, 10~ 15417 Ad
gk NAl = wix el A ddete] 348t
Atk o]ojA 24~R2AZMA= Z7]0 SAI=H
e AR HAERE 9 AgsiaL,
4B~ T2/ A = A =u & At A =

JX] (Paralichthysolivaceus) AW F=-FE]std 4 109

N

By 2 gkl on, 120~ 168411+
LY E O3 A S vk 85 &
AMEAZ191 240X 7 = viA| =S A
MAZHE AR st ddole MS
222 (Sigma, USA) 2 tl A7 njigdgogn
g 33t (Sigma, USA) #2]3k FAIZ g9
1m0 iH%%. YA (3000 rpm, 103) 5t
T OTCO] Aol Ag-shich &

Z_

L ol

i
e o

i

500 ¢ of plasmainfish
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+100 ¢ of 0.5% EDTA-0.01 M oxdicacid

Homogenization with glassteflon

l

Incubation for 10 min a room temperature

l

Elute with 400 ¢ of methanol

l

Centrifugation at 10,000 rpm for 15min

l

Supernatant

l

Evaporation in vacuum drying oven

l

Residue

| dissolvein’500 u¢ of 0.01M oxdic acid
Filtration (0.45 um)

l

HPLC andysis

Fig. 1. Extraction procedure of oxytetracyclinefrom the blood of olive flounder.
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nizee2 23] E3lste] #4dskst 5 A-2oA
1027 WAskth o]ojA methanol 400 W=
A7yste] 2 Eesta 94l (10,000 rpm, 15
)& o, AEds FHote o] & vacuum dry-
ing oven (PAREE Chemicals & Science)ol| A 7+
AZA AT} 1 ZkAFS 0.01 M oxdic acid 500 ud
2 3]43) syringe filter (Nalgene, 0.45 um)Z o]
417 HPLCol F3tef -4iatairh

HPLC (Hitachi, D-6000)2] 7]7]%-A]
Table 1A Yepd vle} Z+oh 2 columng 250
X 4.6 mn i.d. (Ci, 5 um, SHISEIDO), ©]EArS
methanol -acetonitrile-0.01 M oxalic acid
(200:100:700, viviv), column ==+ 40C, flow
rate= 1 m¢/min, detector= HITACHI L-4500
(Diode Array Detector), A=336 nm, AUFS (0.02), in-
jection volumee 20 uf, runtime 15 mine] itk

Stock solution2- OTC-HCI 100 mgel] 100 m( 2]
methanol2- F7Fste] G AIA 24 AJopgol
Hol] Bt (4C)3ste] ARE-SF3ATE 50 ml stock so-
utionS- AJ&g ol #3sl methanol 50 m{ S 7}5f
o] 100 m¢ (500 ppm)E BHE The, o] §s
0.01 M oxdic acid= 3]4]3}a] working solution
©° 2 A5 tE 0.01 M oxdic acid<} acetoni-
trile, methanol 8-94-8- 700:100:100 (v/viv)e] H]
£52 g ¥ AFAGHE Y D7INA ol F
Jo 2 ARSI

o
Z1E

ppm FEE olg/del =9 FFE&NS HALC
of 20 FYste] =EH A ot
FEFAE At 582 OTC %
45 01,13 10ppm =2 {9 45
Gl A1 5, 4 s=olA OTCE +%
o] HPLCZ ZA3I3lth

f 1o

%2 ofo

]_

ot

OTCe| Fopio] we Y Aflelqel of
E 355E SH4AI4E v"CE one-compart-
ment modelof] wekA WinNonlin program (Phar-
sight Co,, Inc,, USA) o] &3] OTCe] &4 ul
A, ) 5 kgt nus (parame
ten) g AT

1600000
1200000 y = 14508 + 541.57
R = 0.9007

g
£3 B00000

400000

0
(4] 20 40 60 80 100
Conc. (ug/mi)

Fig. 2. Cdibration curvefor the assay of oxytetracycline.

Table 1. HPLC ingruments and andysis conditions for oxytetracycline

Instrument
Column
Mobile phase
Column temperature 40C
Flow rate
Detector

1 m¢/min
HITACHI L-4500 (Diode Array Detector)

HITACHI D-6000
250% 4.6 mm i.d. (Cis, 5 um, SHISEIDO)
Methanol-acetonitrile-0.01 M oxdic acid (100:100:700, viviv)

=336 nm, AUFS (0.02)

Injection volume 20 wl

Runtime 15min
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Table 2. Recovery (%) of oxytetracydinefrom tissue of olive flounder

) Fortified level Re’/Co? Recovery (%)
Tissue (ppm) (Mean+SD, n=5) (Mean+SD, n=5)
10 0.94+0.02 93.85+1.18
Blood 1 0.90+0.03 89.72+2.04
0.1 0.85+0.06 84.51+259
1) Recovered pesk area. 2) Control pesk area.
3 =
E 3
2 1.4 ' 2
F] | Z 0.3 : .
: 1.2 —o— Ohral 200 mo/kg i —o— Dipping 200 ppm
s ¥ —s— Ohval 100 mo/kg ; =3 -e— Dipping 100 ppm
f s ||' —s— Oral 50 mg/kg ?: . i e
% 0.6 ’L 5‘ 0.4
E 0.2 r Hj_\‘ 5 e = :““‘_ |
8 . —=i S
3h Sh 10h 15h 24h 32h 48h 72h 120h 168h 240h » 3h  Sh 10h 15h 24n 32h 48h 72h 120h 168h 240h

Time aftar administration (h)

Fig. 3. Plasma concentration of oxytetracycline in olive
flounder after ord feeding with different doses of 50, 100

and 200 mg/kg body weight.

Time after administration (h)

Fig. 4. Plasma concentration of oxytetracycline in olive
flounder after dipping with different concentration of 50,
100 and 200 ppmfor 1 h.
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Table 3. Pharmacokinetic parameters for oxytetracydine in plasma of dlive flounder following ord feeding with different

doses of 50, 100 and 200 mg/kg body weight

Parameters

(unit) 50 mg/kg 100 mg/kg 200 mg/kg

AUC (ug - h/m0) 3140 28.07 3297

Ko (2/h) 0.78 0.62 1.60

Ko (1/h) 81.06 35.40 3249

T (h) 0.89 112 043

Toac () 525 3.70 7.30

Crax (g/md) 0.25 0.38 0.61

Et (h) 3775 2709 3230

Abbreviations: AUC, areaunder the concentration-time curve; Ko and Ko, digtribution rate congtants of central and peripher-
d compartments; T, haf-life; Tma, timefor maximum concentration; Cr=, maximum concentration; Et, eimination time.
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Table4. Pharmacokinetic parameters for oxytetracydline in plasma of olive flounder following dipping with different con-

centration of 50, 100 and 200 ppmfor 1 h

Parameters

(unit) 50 ppm 100 ppm 200 ppm

AUC (ug - h/m0) 1551 14.63 19.72

Ko (1/h) 0.92 167 0.94

Ko (1/h) 33.74 26.02 26.27

Tz (h) 0.75 041 0.74

Tiax (D) 4.90 7.08 4.68

Crac (ug/md) 040 0.32 0.46

Et (h) 164.0 104.4 2515

Abbreviations: AUC, areaunder the concentration-time curve; Ko and Ko, distribution rate constants of central and peripher-
d compartments; Tu, haf-life; T, timefor maximun concentration; Cra, maximum concentration; Et, diminationtime.
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