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Medication regimen of Sarafloxacin against Aeromonas hydrophila
infection in crucian carp (Carassius auratus)

ZONG Qian-kun,XU Li-juan,LU Li-qun

(National Pathogen Collection Center for Aquatic Animals,College of Fisheries and

Life Science s Shanghai Ocean University s Shanghai 201306, China)

Abstrast: [Objective) This study investigated in vitro pharmacodynamics (PD) parameters and in vivo
pharmacokinetics (PK) parameters to determine the rational dosage of Sarafloxacin in crucian carp (Caras-
stus auratus). [Method)] The pharmacodynamics of Sarafloxacin on Aeromonas hydrophila were studied in
vitro and the parameters were monitored after a single oral gavage of 20,30,and 40 mg per kg body weight
to determine a medication regimen to prevent bacterial sepsis in crucian carp. [Result] The minimal inhibi-
tory concentration (MIC) of Sarafloxacin on AH10 was 0.5 pg/mL,the minimum bactericidal concentra-
tion (MBC) was 2.0 pg/mL,the mutant prevention concentration (MPC) was 2.5 pg/mL,and the mutant
selection window (MSW) for the pathogenic bacterial strains was 0. 5—2.5 pug/mL. The time for Saraflox-

acin concentration of >MPC in serum of crucian carp were 0,4. 0,and 24. 0 h at the dosages of 20,30,and
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40 mg/kg,respectively. The AUC,,/MIC values were 8. 44,78. 20 and 164. 96, and the C,../MIC values
were of 4. 496,6. 662,and 15. 294, respectively. [Conclusion] The dosage of 40 mg/kg resulted in MPC=>
(24—PAE)h,AUC,, /MIC=100 or C,.../MIC>8. Thus, the applicable regimen for prevention and treatment

of bacterial diseases of crucian carp is 40 mg/kg,once per day,and no less than 10 d for withdrawal period.

Key words: Carassius auratus ; Sarafloxacin; mutant prevention concentration; Aeromonas hydrophila ;

pharmacodynamics; pharmacokinetic
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Fig. 1 Regrowth circumstance of Aeromonas hydrophila
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contacted with bacteria for 1 h
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Fig.2 Standard curve of Sarafloxacin in HPLC assay
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Fig. 3 Change of Sarafloxacin concentration in serum of
crucian carp with different doses
2.2.4 BB I EEWE d K Fe LR P RS

A FHB AL AR G T R R VD
b B A S 6 1003 ) 25 16 B ] Kinetica 4. 4 00
AT BRI G . SR (R 1,R 2RV 7E 3 F
FENRGR) BT L Eh R Vb A vb B AR AR 1l T PR 25 040
R T — W e S AR 1 AR LA U T —
Pl — AR,



50

PO AL AR MRB 3 2222 4R (A SRR 2 B

1%

*x1
Table 1

BBV EEHANBEMAIRPTNARTNZESE

Pharmacokinetics equations of Sarafloxacin in serum and muscle of crucian carp

Fl4E/(mg « kg~ 1) Dose H 41 Tissue

J5 #: Equation

20 1fiL 3% Serum C=2.116 48e I
30 1fil 3 Serum C=28.396 1l4e
40 I35 Serum C=37.196 le &
40 WL Muscle C=0.423 915 7e

320 93¢ +O 140 326e*{).015 240 1z 72 256 806e*l,l)3() 98t
354 211[+0. 779 282e*".00§) 874 2t —9, 175 /122670'235 561t
990 08¢ +/1 592 640*0. 030 010 9¢ 7/11 788 7’1(}75' 981 26¢
—0.016 094 \/70. 423 915 7Cf3_7ZZ Tt

VL C 2 A it Cug/mL 8 e /) 5. A ZH IR I (h)

Note: C. Concentration of drug (Unit: pg/mL or pg/g) ;¢ Time after administration.

x2 HBONLVEEHENFMIAPHNERDNESH
Table 2 PK parameters of Sarafloxacin in serum and muscle of crucian carp
Z ¥ Parameter S1 S2 M S3

A/(pg s mL™h) 2.116 8.396 3.638 37.196
B/(pg - mL~1) 0. 140 0.779 6.930 4.593
a/h 1.321 0.354 12. 360 6.990
B/h 0.015 0.010 0.011 0.030
K./h 2.296 0.304 5.723 1.714
Ka/h 0.209 0. 089 0.016 0. 264
Ti/2./h 0.525 1. 957 0.056 0.099
Ti/2p/h 45. 482 70.198 65.648 23.097
Tmax/h 0.503 3.334 2.941 0.742
MRT/h 55.503 78.535 92.784 31. 820
Crnax/(pg » mL™1) 2.248 3.331 6.858 7.647
AUCy;/(pg * mL™t « h™1) 4.22 39. 10 142. 62 82.48

AUC/(pg+mL™! «h™ D 6. 40 51.67 265. 46 124. 42

CLs/(Le+kg '+«h 1) 92.510 9. 744 1.523 6.315
Va/(L+kg 1) 443.103 108. 987 94.623 23.930

TE < AL S A A2 I R 5 B T A 2 I B 5 o 20 A1 3 250 005 8. 90 AR 3 25 05 Ko W AT 5 0 05 Ko 25 W TR Hh i 2 4 T B 3 405
Tz AT 5 Tyope I BRF I 5 T KV ] s MRT. - 2538 B 6] i) 5 Conn. ISR 3 AUCo4. 0~24 h 250 i 26 it 1L ; AUC.
250 2R R SR CLs. BRI B3 Ve, RS0 A B 51,5283, 43 5 M 20,30, 40 mg/kg SRR VD hi Vb B A4 I T BF & 5 ML 3

40 mg/kg RV NS B LAFE S

Note: A. Intercept of the linear equation on log transformed data; B. Slope of the linear equation on log transformed data;a. Distribution rate

constant ; 8. Elimination rate constant from the central compartment; K,. Absorption rate constant; K. Elimination rate constant from

the central compartment; T /z,. Half-life of distribution; T'/25. Half-life of elimination; Trmx. Time required to reach Cuay in the inter-

val; MRT. Mean residue time of drug in body; Cp.x. Maximum concentration in the interval; AUC,,. Area under the drug concentra-

tion-time curve from the time zero to twenty-four; AUC. Area under the drug concentration-time curve from the time zero to last time

point; CLs. Total body clearance; V4. The apparent volume of distribution during the terminal phase;S1,S2,and S3. The serum of cru-

cian carp after administration of Sarafloxacin at 20,30,40 mg/kg body weight, respectively; M. The muscle samples of crucian carp af-

ter administration of Sarafloxacin at 40 mg/kg body weight.

2.2.5 HR/BRIHAFHRELBHRE AFFEMR
3 a2 0 R R Vb fr Vb B A B a0 v P ) PR-PD B
SR 3 ME 4, % 3 B8, 20,30,40 mg/kg
FEE IR ERRR VD R Vb B R L it R P ) AUC,, /MIC

A% 9 k8. 44, 78. 20, 164, 965 Coue/MIC 43 5 Ky
4.496,6. 662, 15. 294; [& 4 W~ , M I 24 ¥k >

MPC B FFEE I A K 20 mg/kg 25 2457 4t N (9
B2 0 h,30 mg/kg %4 255 & T A9 F ] 2 4 h, 40
mg/kg 45 2554 T AT LLRR 223 24 h il AT A E
ARG 2N 10 mg/ke, B H 425 1 U MR
RITRCRESE 4 2 3~5 d.

*3 PKPDEAEREBENEERXSH
Table 3 PK-PD serum parameters

F 4/ (mg « kg™ 1)

Dose Cruax/MIC AUC,, /MIC MPC/(pug » kg™h) MSW/(pg « kg™h)
20 4. 496 8. 44 2.5 0.5~2.5
30 6.662 78.20 2.5 0.5~2.5
40 15. 294 164. 96 2.5 0.5~2.5
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Fig. 4 Relationship of Sarafloxacin concentration in

(=}

serum of crucian carp with MIC,MPC and
MSW at different doses
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Fig. 5 Change of Sarafloxacin concentration in
muscle of crucian carp at 40 mg/kg
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