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Pharmacokinetic of compound sulfadiazine in Oreochromis

niloticus at different temperatures

XIAO He'?, WANG Weili', JIANG Lan', JU Jing', LUO Li', DENG Yuting', TAN Aiping'
(1 Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences/Key Laboratory of Fishery Drug Development,
Ministry of Agriculture/Key Laboratory of Aquatic Animal Immune Technology, Guangdong Province, Guangzhou 510380,
China; 2 College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract ; [ Objective] To investigate the pharmacokinetics and changes of sulfadiazine and trimethoprim
in the blood of Oreochromis niloticus at different water temperatures. [ Method] Compound sulfadiazine
which contained two composition of sulfadiazine and trimethoprim was orally administered to O. niloticus
at a single dosage of 120 mg/kg at 18,23 ,28 and 33 °C. The concentration of sulfadiazine and trime-

thoprim in O. niloticus plasma was determined by HPLC method. [ Result and conclusion] Results
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showed that higher peak plasma concentration( C,, ) of sulfadiazine was 12.41,19. 60, 22. 48 and 30. 78
pwg/mL at 18, 23, 28 and 33 °C ,the C,, of trimethoprim was 1.22, 2. 06, 2.44 and 2.70 pg/mL re-
spectively ,and a higher peak plasma concentration was found at a higher temperature. The elimination
(tyr1.) of sulfadiazine was 18.22, 17.89, 16.90 and 12.99 h at 18, 23, 28 and 33 °C; ¢,,,,. of trime-
thoprim was 16.39, 7.08, 5. 99 and 4. 04 h respectively. Fast elimination of trimethoprim and sulfadia-

max

zine was observed at a higher temperature in O. niloticus. Concentration ratios of sulfadiazine/trime-
thoprim were 9.57:1 -11.01:1, 6.30:1 -9.36:1,5.40:1 -10.39:1 and 4.20:1 —20. 64: 1 within 10
h after administration at the synergistic activity ratios ranging of 1: 1 —40: 1. The results show that the
temperature can significantly affect the absorption and elimination of the drugs in O. niloticus, improving
the maximum plasma concentration. It also speeds up the elimination of the drugs, but has little effect on

the ratio of compound sulfadiazine.

Key words: temperature ; plasma concentration ; compound sulfadiazine ; pharmacokinetics; Oreochromis
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Tab.1 The range of linear,relevant coefficient, average recovery, LOD and LOQ of SD and TMP in plasma of Oreochromis
niloticus
sty LM/ [EBS -] ioalll] i R /
} (mg - kg™") Z¥(n) W % (pg-mL™")  (pg-mL™")
i g s e 0.1~10.0 0.998 7 85+1.52 0.02 0.1
k= Qi 0.1~10.0 0.999 3 83 £2.63 0.03 0.1
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Fig. 1  Semilogarithmic concentration-time curve of sulfadiazine AAT T 29T RE VR (€00 AHZEBOR 12

in plasma of Oreochromis niloticus at different tempera-
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Tab.2 Pharmacokinetics parameter of SD, TMP in plasma of Oreochromis niloticus at 4 temperatures

25 6/C toa/h tae/h e O A s h

] (pg-ml)  (pg-mb™ -h) (L-h'-ke™) (L-kg™)
i i o g 18 5.67 18.22 13.70 12.41 519.23 0.19 5.06
23 5.27 17.89 12.22 19.60 845.71 0.12 2.99
28 4.59 16.90 11.00 22.48 863. 89 0.12 2.88
33 3.79 12.99 10.55 30.78 979.47 0.09 0.17
& R e 18 5.98 16.39 13.70 1.22 51.71 0.47 9.15
23 4.03 7.08 7.61 2.06 44.28 0.45 4.60
28 3.04 5.99 6.04 2.44 42.37 0.39 4.08
33 1.67 4.04 3.62 2.70 29.32 0.34 1.98
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Tab.3 Ratios of sulfadiazine vs trimethoprim in plasma of

Oreochromis niloticus at different temperatures

t/h 18 C 23 C 28 C 33 C
0.5 9.57 8.03 9.15 6.60
1 9.79 6.37 6.59 7.36
2 11.01 6.30 6.50 4.71
4 10.96 6.82 5.40 4.20
6 10.77 7.55 8.07 8.86
8 10.57 8.40 9.14 18.30
10 7.00 9.36 10.39 20. 64
24 9.54 19.76 27.10 118.20
48 9.60 82.03 158.00 114.00
3 g
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