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Effect of temperature on pharmacokinetics of nalidixic acid and piromidic acid

in black rockfish Sebastes schlegeli following oral administration

Sung Hee Jung', Jung Soo Seo, Bo Young Jee®, Jin Woo Kim* 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, Korea

Effects of temperature (13£1.5°C, 23£1.5°C) on the pharmacokinetic properties of nalidixic acid (NA) and piromidic
acid (PA) were studied after oral administration to cultured black rockfish, Sebastes schlegeli. Serum concentrations
of NA and PA were determined using HPLC-UV detector after a single dosage of 60 mg/ke body weight. At 23+1.5C,
the peak serum concentrations of NA and PA, which attained at 24 h post-dose, were 5.87 and 043 pg/ml,
respectively. At 13£1.5°C, the peak serum concentrations of NA and PA, which attained at 10 h post-dose, were 6.22
and 1.57 pgml, respectively. Better absorption of PA was noted at 13+1.5°C compared to 23+1.5C. However,
absorption of NA was not affected significantly by temperature. The elimination of NA and PA from serum of black
rockfish was considerably faster at 23+1.5°C than at 13+1.5°C. The kinetic profile of absorption, distribution and

elimination of NA and PA in serum were analyzed by fitting to a one compartment model, with WinNonlin program.
The AUC, Tip, T and Cua, respectively, were: 16125 yg - h/ml, 0.15 h, 12.29 h and 8.91 pgml at 23+1.5C,
and 134.12 pg - b/ml, 0.18 h, 8.79 h and 5.00 xg/ml at 13£1.5°C with NA; 41.57 ¢g - b/ml, 0.58 h, 8.24 h and 0.21
g/l at 23+1.5°C, and 40.36 1 - h/ml, 0.59 h, 5.04 h and 1.20 pg/ml at 13+1.5C with PA.
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Fig. 1. Structure of nalidixic acid and piromidic acid.
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Fig. 2. Extraction procedure of nalidixic acid and piromidic
acid from the blood of black rockfish.
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Fig. 3. Serum concentration of nalidixic acid (NA) in black
rockfish after oral feeding with dose of 60 mgkg body weight
at 23+1.5C and 13£1.5C.
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Fig. 4. Serum concentration of piromidic acid (PA) in black
rockfish after oral feeding with dose of 60 mgkg body weight
at 23+1.5°C and 13£1.5C.
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Table 1. HPLC instruments and analysis conditions for
nalidixic acid and piromidic acid

HITACHI D-6200
Column 4.6x150 mm (C18, 5 fm COSMOSIL)

Instrument

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

Flow rate 1 ml/min

Detector Ultraviolet A = 260 nm

Injection volume 20 ul

Run time 15 min
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Table 2. Recovery (%) of nalidixic acid and piromidic acid
from serum of black rockfish

Quinolones Fortified level ~ Re"/Co” Recovery (%)
(ppm) (MeantSD)  (Mean+SD)
10 0.85 85.42
Nalidixic acid 1 0.69 69.89
0.1 0.61 61.02
10 0.99 99.93
Piromidic acid 1 0.91 91.64
0.1 0.74 74.34

1 Recovered peak area, ? Control peak area.

peak D:]Z']QJ 1:1017
Ao| L o]5Q] FFETAAL NAT Y=6057.3X+
1.28.1(R=0.992), PA+= Y=1623.5X+1686.1(R>=0.999)

-
z
n:)

- XIS - BrFol
E AL ACE NA, PAE 2152 @of| 0.1~10
ppme] =A| 715l 7} sreof A 2ARE Hat sl

£-2 NA7Z} 61.02~85.42%, PA+= 74.34~99.93% =
LERLRA NAS) 319-80] PAG] ]510] LiQIT)(Table
2). ofujj FAR 2A0j|M ] A U AR A=
0.01 ppmo]Sich

NA % PAY EF AAA ¥%

NAE 60 mgkg == Fulgeto] Z-Eojgt &
2223(23+1.5C, 13+1.5C), EHo|A 2] AAH %
=SS Fig. 30l R lct 2315C 2] A9, Fof
S SAZHL0 pgml), 15A17H45 pgml)e Auba] 2
St A|7Fo] 24A1715.87 pg/ml)o] Q)

A =

Fseol =g
t} o5 30A17HR(0.45 gml)7HA] 7Rt 2 A| FAs}
Fom, 4847t A= [mfe]of ARt 0.023 pgml 2 7
SE AL AR AEEA] oret 13£15C) 4
T Fol & HdF 5ol =ERt AlTto] 1047
(622 pgml)o)om 15A1 717436 pgml)of|= =&
= FASHITE o] S5E S4A1ZHA(0.72 pg/ml)
7HA] vl etstA| sttt 168 417K0.06
pgnl)ye AbA 264A7H AEEA] ek
PAZ 60 mgkeg £ & ZulEeto)] ALEos &
2223231 5°C, 13+1.5C), A9 AAH &
EHASLE Fig. 40f] Ueh et 231.5C 2] A9, Fof
< SsHA| Frrt S7HEEA HUES o] =
g5k A7 244171043 pgml)o] I} 30417K0.38
gnl)ol| A s=7}F o7t ZaskitizL 48417K0.07
rgnl)E AUA T2AI = 2wk of| A Z42F 0.013,
0.010 pgmlE Jepf gl oLt 14X 7 HEEA] o
ket 13£15CE] A9, B T AT sl =
3 AZFO] 10A17K1.57 pgml) O 2 23+1.5C o] Anpa
o} SR A&3E1 =8 g ST oin) 1SA7HA
(0.89 pg/ml), 54A17E(0.16 pg/ml)7}A] FTSHA] 7



Z |22}, Sebastes schlegelio ZT*E 0=l nalidixic acid 2! promidic acid2] AE=EH0| O|X|= £20| Hat 33

2319h7t T2A17H8(0.07 wgml), 168 A 717(0.018

pgmly S AbA] 26441718 A SRk

Table 3. Pharmacokinetic parameters for nalidixic acid in
serum of black rockfish following oral feeding with
dose of 60 mg/kg body weight at 23+1.5°C and
13£1.5C

Water temperature

Parameters (unit)

23+1.5C 13+1.5C

AUC (zgh/ml) 16125 13442
Kor (1/h) 18.13 10.38
Ko (1/h) 466 3.88
Tin (h) 0.15 0.18
Toax (h) 12,29 8.79
Cox (18/11) 385 5.00
Et (h) 51 37

Abbreviations: AUC, area under the concentration-time
curve; Ko; and Ky, distribution rate constants of central
and peripheral compartments; Ti, half-life; T, time for
maximun concentration; Cpay, maximum concentration; Et,
elimination time.

Table 4. Pharmacokinetic parameters for piromidic acid in
serum of black rockfish following oral feeding with
dose of 60 mg/kg body weight at 23+1.5°C and
13£1.5C

Water temperature

Parameters (unit)

23+1.5C 13¢1.5C

AUC (ugh/ml) 4157 40.36
Koi (1/h) 133.70 19.49
Kio (1/h) 1.20 1.17
Tin (h) 0.58 0.59
Toax (h) 8.24 5.04
Crnax (1g/ml) 0.21 1.20
Et (h) 88 207

Abbreviations: AUC, area under the concentration-time
curve; Ko; and Ky, distribution rate constants of central
and peripheral compartments; Ty, half-life; Tiax, time for
maximum concentration; Cp, maximum concentration; Et,
elimination time.
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