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Effect of temperature on pharmacokinetics of nalidixic acid,
piromidic acid and oxolinic acid in olive flounder
Paralichthys olivaceus following oral administration

Sung Hee Jung', Jin Woo Kim®, Jung Soo Seo”, Dong Lim Choi”,
Bo-Young Jee” and Myoung Ae Park

Pathology Division, Aquaculture Research Institute, National Fisheries Research & Development Institute, Busan
619-705, Korea
*Aquatic Life Disease Control Division, NFRDI, Busan 619-705, Korea

Effects of temperature (13 + 1.5C, 23 £ 1.5TC) on the pharmacokinetic properties of nalidixic acid (NA),
piromidic acid (PA) and oxolinic acid (OA) were studied after oral administration to cultured olive flounder,
Paralichthys olivaceus. Serum concentrations of these antimicrobials were determined after oral administra-
tion of a single dosage of 60 mg/kg body weight (average 700 g). At 23 + 1.5, the peak serum concentra-
tions of NA, PA and OA, which attained at 10 h, 24 h and 30 h post-dose, were 11.55, 3.79 and 1.12 ug/m{,
respectively. At 13 + 1.5, the peak serum concentrations of NA, PA and OA, which attained at 10 h, 15 h
and 30 h post-dose, were 6.36, 1.4 and 1.01 ug/m¢, respectively. Better absorption of NA and PA was noted
at 23+1.5C compared to 13 + 1.57C. The elimination of NA from serum of olive flounder was considerably
faster at 23 + 1.5 than at 13 = 1.5C. However, both absorption and elimination of OA were not affected
significantly by temperature. The kinetic profile of absorption, distribution and elimination of these antimi-
crobials in serum were analyzed by fitting to a one- and two compartment model, with WinNonlin program.
In the one compartment model for NA, AUC, T and Crax at 23 +1.5C were 258.26 ug - h/m¢, 10.67 h and
8.91 ug/md, respectively. The AUC, T and Cuax at 13 = 1.5C were 341.45 ug - h/mf, 7.72 h and 6.23 ug/
ml, respectively. In the one compartment model for PA, AUC, Tmax and Cmax at 23 + 1.5 were 248.12
ug + h/mf, 21.15 h and 3.09 ug/mé, respectively. The AUC, Twux and Cuax at 13 £ 1.5°C were 103.89 ug - h/
m¢, 12.89 h and 1.22 ug/mf, respectively. In the two compartment model for OA, AUC, T and Cumax at 23 +
1.5 C were 138.20 ug - h/m, 23.95 h and 1.06 ug/ml, respectively. The AUC, Tux and Cuwx at 13 + 1.5C
were 159.10 ug - h/mf, 28.03 h and 1.02 ug/ml, respectively.

Key words : Oral, Pharmacokinetics, HPLC, Quinolones, Temperature, Olive Flounder

Nalidixic acid(NA), piromidic acid(PA), oxolinic Fask xF SHAdskEA| o)tk NA, PA, OAE
acid(OA)= A=EA F=tAl oA 19809 Aeromonas hydrophila, A. salmonicida, Edwadsiel-
HH FAEo R AREEHACH I 584 la tarda, Flexibacter columnaris, Pseudomonas flu-
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200 wf of serum in fish
|

Elute with 200 u of acetonitrile

|

Incubation for 10min (R.T.)

|

Centrifugation at 10,000 rpm for 20min

|

Supernatant

|
Filtration (0.45um)

|
HPLC analysis

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

Instrument HITACHI D-6200, GILSON 712 system
Column 4.6x150 mm (C18,5 um, COSMOSIL)

Mobile phase Acetonitrile-Water-Acetic acid (60:40:0.3, v/v/v)
Column temperature Room temperature

Flow rate 1 m¢/min

Detector Ultraviolet A=260 nm

Injection volume 20 wl

Run time 15 min
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Table 2. Recovery (%) of quinolones from serum of olive flounder

. Fortified level Re"/Co? Recovery (%)
Quinolones (ppm) (Mean = SD) (Mean = SD)
10 0.96 £ 0.02 86.56 +1.18

Nalidixic acid 1 0.98 +£0.03 77.59 £2.04
0.1 0.85+0.06 77.47+£2.59

10 0.86 £0.02 96.52 +1.18

Oxolinic acid 1 0.77 £0.03 98.37£2.04
0.1 0.77 £0.06 85.80 +2.59

10 0.96 £0.02 96.94 +1.18

Piromidic acid 1 0.78 +£0.03 78.48 £2.04
0.1 0.63 £0.06 63.79 +2.59

YRecovered peak area, ?Control peak area

o Fal AT o=
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Fig. 2. Serum concentration of nalidixic acid (NA) in olive
flounder after oral feeding of 60 mg/kg body weight at 23 +
1.5Cand 13£1.5TC.
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Fig. 4. Serum concentration of oxolinic acid (OA) in olive
flounder after oral feeding of 60 mg/kg body weight at
23+1.5C and 13x1.5C.
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Fig. 3. Serum concentration of piromidic acid (PA) in olive
flounder after oral feeding of 60 mg/kg body weight at
23+1.5C and 13£1.5TC.
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Table 3. Pharmacokinetic parameters for nalidixic acid of olive flounder following oral feeding with a dose of 60 mg/kg

body weight at 23+1.5°C and 13+1.5°C.

. Water temperature
Parameters (unit) 3215C B3215C
AUC (ug - b/md) 258.26 341.45
Ko1 (1/h) 747 32.19
Kio (1/h) 132 1.73
T2 (h) 0.09 0.40
Tmax (h) 10.67 772
Cmax (ug/mf) 8.91 6.23
Et (h) 60 326

Abbreviations: AUC, area under the concentration-time curve; Kot an
partments; T1/2, half-life; Tmax, time for maximun concentration; Cmax

d Ko, distribution rate constants of central and peripheral com-
, maximum concentration; Et, elimination time.

Table 4. Pharmacokinetic parameters for piromidic acid in serum of olive flounder following oral feeding with a dose of 60

mg/kg body weight at 23+1.5C and 13+1.5C.

) Water temperature
Parameters (unit) 3215C B215C
AUC (ug - h/mf) 248.12 103.89
Koi (1/h) 37.67 49.17
Kio (1/h) 7.15 3.00
T2 (h) 0.10 0.23
Tmax (h) 21.15 12.89
Cmax (ug/ml) 3.09 1.22
Et (h) 350 417

Abbreviations: AUC, area under the concentration-time curve; Koi and Kio, distribution rate constants of central and peripheral com-
partments; T12, half-life; Tmax, time for maximum concentration; Cmax, maximum concentration; Et, elimination time.
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Table S. Pharmacokinetic parameters for oxolinic acid in serum of olive flounder following oral feeding with a dose of 60

mg/kg body weight at 23+1.5°C and 13+1.5C.

. Water temperature
Parameters (unit) - -
23x1.5C 13£1.5C

AUC (ug - h/m0) 138.20 159.10
Kot (1/h) 3.99 4.59
Kio (1/h) 71.64 86.11
a (1/h) 391 393
B (1/h) 0.11 0.10
Tine (h) 0.18 0.18
Tiee (h) 6.25 7.22
A (ug/ml) 0.95 0.95

B (ug/ml) 3.63 x10? 4.17x10?

Tmax (h) 2395 28.03
Cmax (ug/mf) 1.06 1.02
Et (h) 936 1280

Abbreviations: AUC, area under the concentration-time curve; Kot and Kio, distribution rate constants of central and peripheral com-

partments; &, B, distribution and elimination rate constants; T1/2e, distribution half-life of the drug; T1/2e, elimination half-life of the
drug; A, B, zero time plasma drug concentration intercepts of biphasic disposition curve; Tmax, time for maximum concentration;

Cmax, maximum concentration; Et, elimination time.
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