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Effects of Temperature on the Pharmacokinetics of Norfloxacin in
Carp (Cyprinus carpio) and Eel (Anguilla japonica)
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Effects of Temperature on the pharmacokinetics of norfloxacin (NEX) were studied in the cultured carp,
Cyprinus carpio, and eel, Anguitla juponica, using high performance liquid chromatography {(HPLC) origi-
nally.developed for quinolone determination in livestocks. Pharmacokinetics of NFX was apparently affect-
ed by ambient water temperature. In a two-compariment model for carp after oral dosage of 20 mgfkg, K01
at 13°C and 23°C were 2.60 and 5.20/hr, respectively. In carp the Kuw, Tuw, and Co for carp at 13°C were
13.30/hr, 17.44 pg/mf and 7.00 ua/mi, respectively, The corresponding values at 23°C were 3.93/hr, 1540
ug/mé and 9.44 ygimb, respectively, The AUC and Tiss were 355.66 pg-hr/mf and 12.70 hr at 13C and
417.24 pg-hr/ml and 13.86 hrs at 23°C, respectively, Similar trends were revealed in the NFX pharmacoki-
netics of cel kept under the two water temperature regimes after oral NFX dosage of 20 mg/kg. These phar-
macokinetical results have some implication in the optimal usage of recently introduced antibucterials in
farmed fish, which were originally adapted for pouliry and mammalian species.
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Fig. 1. Extraction procedure of norfloxacin in blood in fish.
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Table 1, Recovery(%) of norfloxacin fiem blood of carp and ecl

Fish Added amount Re/Co? Recovery (%)
{rfmb) |

10.0 08541003 84.75+328

Carp 1.0 0.87 +0.04 87.13+4.17

(C. carpio) 0.1 0844003 83.96 +2.80
0.01 0.85+0.02 84.63+2.35

10.0 0.85 +0.03 84.77+3.01

Eel 1.0 0.83 +0.02 82.73+2.37

(A. japonica) 0.1 0.794-0.06 78.99+6.11
0.01 0.88 +£0.05 88.36 +4.74

1) Recovered peak area

2) Control peak area
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Fig. 2. Calibration curve for the assay of norfloxacin.
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Fig. 3. Plasma concentration of norftoxacin in carp after

oral administration of 20 mg/kg at 13+ 1.5C (e-@) and
23+1.5C (0-0).
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Fig. 4. Plasma concentration of norfloxacin in eel after oral
administration of 20 mg/kg at [34+1.5C (e-@)and 23 +
1.5C(0-0).
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Table 2. Effects of water temperature on pharmacokinetic parametess for norfloxacin in carp plasma following a single

oral dose
\ Value
Parameter unit n _
13+ 1.5C 23+ 1.5C
AUC g ~hrimé 355.66 417.67
Ko 1/hr 2.60 5.82
K 1/hr 13.30 730
Tine hr 12.70 16.90
Tires hr 17.44 15.03

Abbreviations: AUC, area under the concenteation-fime curve; K, and K, distribution rate constanis of central and
peripheral compartments; T, , elimination half-life; Toa., Gme for maximun concentration; Cow, maximum concentration.

Table 3. Effects of water temperature on pharmacokinetic parameters for norfloxacin in eel plasma following a single

oral dose
Parameter unit Value
I3+1.5C 23+15C
) AUC — 36239 41567
Ko L/hr 3.33 5.82
Ko 1/hr 11.14 7.30
Tias hr 11.49 16,90
T hr 15.50 15.03
Crnae cg/mi 8.18 0.00

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

S.82/Mre|9lo, LHAEY A K2 1114, 2 &
7.30/hr2 eI Y, NFX9 EFer gzt
e Towi 1650, 1508 hr, @2H T C 2=

NFXT 528 BayerAl7} 1414 opE o3 ¢

8.18, 9.00 wg/mf Y}, YAEE-A)7r2 2500 A
A AUCE 13C 9 23CoA 2Z+z 362.39,
415.67 pg -hr/ml | AT, M)A TEAT] Ty = 1149,
1690 hrE eV} (Table 3).
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ic acid (OA)E 20 mg/kg-B.W. Feof A], 24 X754
5ol o] ko] 10C oA 1.2 uglgSi
o1} 20C0M 25 wefg & oF 28] ZHEF F
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Ao M= 72 quinolone A g e SHFEAQ
NFX2} OA® 7 ¢F&7He] of2|8hd HAdo] A
E E7] & $d3A ¥ o gl
v} 13°C 9 23°C 2] v dntr)= JolollA] bz
12.70 hr, 13.86 hr, WAoo A= 11.49 hr, 16.90
br2 el Jojrrhe yielda 29 A}
o]7} Wil AdWIA7] o) Al GEE e HALeFE
Elde), 2|3 EEFHeEs Yofrt 13C ¢
23°C oA 2}z} 7.9568 £0.3736 wg/mb, 105191+
0.3987 wg/ml 2 Foldoa =4 vehgdor)
(p<0.05) WAoo A= 13T ¢} 23C 2 85HY
2571 Z2) 9.09251+0.68 ug/ml, 9.8216 +0.6848
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T} (Table 2, 3).
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