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Pharmacokinetics of Difloxacin in the Aeromonas hydrophila-infected

Carassius aurutus gibelio
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Abstract:In order to clarify the difference in the pharmacokinetic parameters of difloxacin in diseased and
healthy Carassius aurutus gibelio and to provide the scientific data for the rational use of difloxacin, C. a. gibelio
was infected in wound with the optimal concentration of Aeromonas hydrophila. The pharmacokinetic parameters
of difloxacin in the diseased C. a. gibelio were tested through an established reversed-phase high performance

liquid chromatography method, and data were compared to those obtained from the healthy control C. a. gibelio.
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The results showed that the concentration-time curves of difloxacin orally administered at a dose of 20 mg/kg

body weight in the diseased and healthy C. a. gibelio were both in accordance with the first order absorption and

open two-compartment models. The pharmacokinetic equations were C = 6.227¢ '™ — 8. 074e " +

1.847¢ "™ and € =110.295¢ > " +1.533e " —111.828e ***" | respectively. However, compared to the

pharmacokinetic parameters of difloxacin in the healthy C. a. gibelio, the difloxacin’ s absorption, distribution and

elimination speeds in the diseased C. a. gibelio were reduced. The distribution half-life, elimination half-life,

absorption rate constant, area under a curve of difloxacin in the diseased C. a. gibelio were increased by 4.25 h,

36.17 h, 2.34/h and 74.52 mg-h/L, respectively, and its time on the break point was extended 5.75 h, its

peak of plasma concentration was decreased by 61.16% and its reabsorption disappeared. The present study

confirmed that the liver and kidney functions of C. a. gibelio could be damaged by A. hydrophila infection, and the

absorption, distribution and elimination of difloxacin in the diseased C. a. gibelio could be slowed.
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Table 1
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The infection result of Aeromonas hydrophila in Carassius auratus gibelio

i & & Dose
20 1) Group W

1 e #x

BET- R Mortality (% )

RIFFET R

Total mortality (% )

(CFU/L) Fish number 14d 3d 54d 74d 9d
1 1 x10° 10 0 0 0 0 0 0
2 1x10" 10 0 10 10 10 20 20
3 1 x10" 10 10 20 30 40 40 40
4 1x10" 10 20 40 70 80 90 90
5 0 10 0 0 0 0 0 0
%2 10° CFU/L W7k S 8 B i B 50 00 52 5 SR 680 1) I 37 4 4L 35 4%
Table 2 The blood biochemical parameters in Carassius auratus gibelio infected with
10° CFU/L Aeromonas hydrophila (n=5)
1L % 4= fk 48 % Blood biochemical parameters
N L = N X N3 A
15 MEN HEM i i A GRS Tl V-2 S i WUEF REA
Gro . Alanine Aspertate vy-glutamylt o .
up Total serum Albumin . . . X . Creatinine Urea nitrogen
otein( &/1) (/L) aminotransferase  aminotransferase ransferase ( /L) ( L/L)
protein( g g (U/L) (U/L) (U/L) pmo mmo
. 59.34+0.51" 12.36 +0.18" 1285.20 +17.73" 28.98 +0.56 " 33.36 +0.56 " 34.8+0.94" 2.23 £0.06"
Infection
Xf BE 20
Control 44.76 £0.23 14.04 +£0. 31 794.10 £9. 21 16.35 +0. 46 20.25 +£0. 82 20.08 £0.21 1.90 0. 03
.ontro
* R R PFFIEUE L E 2 57 B3 (P <0.05),
% means significant difference by comparison between the values in the same column of the table (P <0.05).
700
y=16501x-1.8915
600 - R*=09993
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© <
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= 200 <
€ 100
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Fig.1 HPLC chromatograms of difloxacin in plasma
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Fig. 2 The relationship between peak area and

difloxacin concentration in the plasma
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Fig.3 The concentration-time curve of difloxacin

in the Aeromonas hydrophila-infected and healthy

Carassius auratus gibelio (n=5)
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YRR Y AT, AR R S s
541 ST B 20 B R e B B 2 i 4k R
TR AUC ) 132 WL 43 45 %5 B (apparent volume
of distribution, Vd/F) "~ B 1 &5 e AN [H], 5 2= 0
i 25 PO R B S S T SRR S R 25 W
M2k F AL (AUC) 5 R WA BB (VA/F) R

K3 BREASENENFEROISERFERIETLAROEEFEITE 20 mg/kg i
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Table 3 The pharmacokinetic parameters of difloxacin in Aeromonas hydrophila-infected and

healthy Carassius auratus gibelio

2 51 Group

Y i

Parameter Unit e i 2

Infected fish Healthy fish

W% 2 5 Absorption half-life T\ 2ka h 0.25 1.68
S0 A 2 3 Distribution half-life T, h 6.34 2.09
T BR 2 2 ) Elimination half-life T, ,,, h 107.92 71.75
FEMA3 A Volume of distribution Vd I/kg 2. 65 0.87
R 1 BR Body clearance CL 1/(h - kg) 0.07 0.09
7 L35 3R & #1 Absorption rate constant Ka 1/h 2.75 0.41
74 B3 33 3R 5 % Elimination rate constant § 1/h 0. 006 0.010
iKW 8] Peak time T, h 6. 00 0.25
iKW ¥ Peak concerting maximum C mg/ L 6.39 15.06

25t i £k N 1R Area under the concentration-time curve AUC

mg-h/L 303. 65 229.13
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