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Pharmacokinetics of oxolinic acid in cultured olive flounder
Paralichthys olivaceus by oral administration, injection and dipping

Sung Hee Jung', Dong Lim Choi, Jin Woo Kim®, Mi Ra Jo™,
Bo-Young Jee” and Jung Soo Seo

Pathology Division, National Fisheries Research & Development Institute, Busan 619-705, Korea
*Aquatic Animal Disease Control Center, NFRDI
**Food and Safety Research Center, NFRDI

The pharmacokinetic properties of oxolinic acid (OA) were studied after oral administration, intraperi-
toneal injection and dipping to cultured olive flounder, Paralichthys olivaceus (average 90 g, 23+1°C).
Plasma samples were taken at 3, 5, 10, 15, 24, 30, 48, 96 and 144 h post-dose. In oral dosage at 15, 30 and
60 mg/kg, the peak plasma concentrations of OA, which attained at 10~15 h post-dose, were 1.92, 2.45 and
3.72 ug/ml, respectively. In intraperitoneal injection with 10 and 20 mg/kg, the peak plasma concentrations
of OA, which attained at 10 h post-dose, were 4.1 and 4.8 ug/m{, respectively. In dipping in 30 and 50 ppm
for 1 h, peak concentrations were observed at 5 h and 30 h post-dose, were 0.22 and 0.38 ug/m{, respective-
ly. The kinetic profile of absorption, distribution and elimination of OA in plasma were analyzed fitting to a
one-compartment model by WinNonlin program. Calculated parameters for a single oral dosage of 15, 30
and 60 mg/kg, respectively, were: AUC (the area under the concentration-time curve)=70.93, 120.0 and
141.86 ug + h/ml; Tmax (time for maximum concentration) = 16.22, 20.39 and 17.33 h; Cux (maximum con-
centration)= 1.61, 2.40 and 3.01 ug/mf. Following intraperitoneal injection of 10 and 20 mg/kg, these para-
meters were AUC=184.7 and 315.92 g - h/ml; Tux=5.91 and 6.26 h; Cuxx=4.19 and 4.45 ug/ml. Follow-
ing dipping at 30 and 50 ppm, these parameters were AUC=17.58 and 21.69 ug - h/mf; Tux=19.08 and

31.43 h; Cux=0.22 and 0.25 pg/md.

Key words : Pharmacokinetics, Oxolinic acid, Olive flounder, Paralichthys olivaceus

Quinoline 4S5 7HA+= Al FEAZE
7HEE oxolinic acid(OA)= 18 Aol 34
e dH2HEHS YeEME 548 7R

gJlom ckAoA] uf$- FQ3F XNFIALS 7HA
A2 AHE-E o] ghrh(Samuelsen, 2006a). =7
oA OA= o, WAl Fof, Yo, 2018 A}
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HPLC analysis

Fig. 1. Extraction procedure of oxolinic acid from the blood
of olive flounder.
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Table 1. HPLC instruments and analysis conditions for oxolinic acid

250 % 4.6 mm i.d. (Cis, 5 ym, SHISEIDO)
0.05 M phosphoric acid-acetonitrile (720:280, v/v)

Instrument HITACHI D-6000
Column

Mobile phase

Flow rate 1 m¢/min

Detector

HITACHI L-4500 (Diode Array Detector)

A=254 nm, AUFS (0.02)

Injection volume 20 wl

Run time 10 min
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Concantration of cxolinic acid in plasma (ugimi)

Time after administration (h)

Fig. 2. Plasma concentration of oxolinic acid in olive floun-
der after oral feeding with 15 (- ®-),30 (-O-) and 60 (-W-)
mg/kg.
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Fig. 3. Plasma concentration of oxolinic acid in olive floun-
der after intraperitoneal injection with 10 (- ®-) and 20
(-0O-) mg/ke.
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Fig. 4. Plasma concentration of oxolinic acid in olive floun-
der after dipping with 30 (- ® -) and 50 (- O -) ppm for 1 h.

UeldthTable 3).

30, 50 ppm o= kS8 HX| o] Y A7t
A3l WA AUCE 17.58, 21.69 wg « h/m¢$ 2,
= Ko 6.02,20.95Mh0|} 0w, 224
K2 38.40,22.68/h% UEFITE 85
DA ZF T 19.08,31.43 h, @5
0.22,0.25 ug/miQAtk A S
o] o] ghd AAEE Al

1A 7 Et= 113.13, 158.53 h&

ot
B
P

ox!
i

9
Cmux

!

(A ST ST i 2
rlr

S off off
2 K OH
il

2
o
2
il
by of
"
e of

ofN
H

ooy e beoapy 1o il
il

€}

L

THTable 4).

I
-

1

Ml

OA9] 3|&2 AR AA7 Wy 2 i
AE5L] TRl meEa kst e g HiEg]
=, BEA]-A 79~91%(°] 5, 1993), 5]
ol A 88.48~98.72 %(Loussouarn et al., 1997) &
104.7~117.3%(Poher et al., 1997), W7o}, 9o,
of, getgl o}, oputarde], 24do], B Ao
A 87.243.2~98.5+0.9%(Ueno et al., 1999), ¥
AMEo] 2 AojollA 67.7~71%(Roudaut and
Yorke, 2002), ‘%], 7, Fol, =9 & 2 WA
ool A 102.3~106.7%(°] %, 2005)Z JEFtth
2 AFelxeE dA €4 A5 0.1 MERE
94.01~98.9%°] 3)F&S HERIoH, 237
7 FF oRAl Tk ol /FE FolA &AL AW
SFEFTHIE AT st ket WHolof
A FE F8A AHEE Flojth

HAZRE Feld WY Vibrio anguil-
larum, Edwardsiella tarda 2 Staphylococcus epi-
dermidis®] T OA2] FHAHSA R F=(MIC)
= ZH7F 1.56, 6.25, 3.13 wg/mlE JERSTHA 2
7, 2000). & AFNA OA TR wp&
WX 84 F dETEE A HEA 15,30,60 mg
/kg FEE 13] 75 39S W, 15 R 30 me/
ke AATE HAWETFE7E Fo 10~154]7F
Aol 1.92 X 245 ug/ml=Z V. anguillarumel] o 3k
MIC®] 1.23~1.57H1E FAIBFALo W, S. epider-
midis®} E. tarda® W3 MICA= FA w|gs}



130 423 - A5Y - A0S 201 ARG - NS

Table 2. Pharmacokinetic parameters for oxolinic acid in plasma of olive flounder following oral feeding with different doses
of 15, 30 and 60 mg/kg

Parameters
(unit) 15 mg/kg 30 mg/kg 60 mg/kg
AUC (ug - h/ml) 70.93 120.0 141.86
Ko (1/h) 11.27 6.43 12.03
Ko (1/h) 11.21 20.40 12.0
Toax (h) 16.22 20.39 17.33
Cinax (g/ml) 1.61 2.40 3.01
Et (h) 157.51 165.17 148.47

Abbreviations: AUC, area under the concentration-time curve; Ko and Kuo, distribution rate constants of central and peripher-
al compartments; T, time for maximum concentration; Cw, maximum concentration; Et, elimination time.

Table 3. Pharmacokinetic parameters for oxolinic acid in plasma of olive flounder following intraperitoneal injection with
different concentration of 10 and 20 mg/kg

Parameters
(anit) 10 mg/kg 20 mg/kg
AUC (ug - h/mf) 184.7 315.92
Ko (1/h) 1.30 1.16
Kio (1/h) 26.09 44.67
T (h) 591 6.26
Conax (ug/ml) 4.19 4.45
Et (h) 163.06 151.05

Abbreviations: AUC, area under the concentration-time curve; Ko and Ko, distribution rate constants of central and peripher-
al compartments; T, time for maximun concentration; Cmx, maximum concentration; Et, elimination time.

Table 4. Pharmacokinetic parameters for oxolinic acid in plasma of olive flounder following dipping with different concen-
tration of 30 and 50 ppm for 1 h

Parameters
) 30 ppm 50 ppm
(unit)
AUC (ug - h/m0) 17.58 21.69
Koi (1/h) 6.02 20.95
Ko (1/h) 38.40 22.68
Tinax (h) 19.08 31.43
Conax (ug/m0) 0.22 0.25
Et (h) 113.13 158.53

Abbreviations: AUC, area under the concentration-time curve; Ko and Kuo, distribution rate constants of central and peripher-
al compartments; T, time for maximun concentration; Cr, maximum concentration; Et, elimination time.
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Fig. 5. Plasma concentration of oxolinic acid in olive floun-
der after oral administration of 60 mg/kg (- ®-), intraperi-
toneal injection of 20 mg/kg (- W-) and dipping of 50 ppm (-
O-)for1h.
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