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Pharmacokinetics of Enrofloxacin in Macrobrachium rosenbergii
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Abstract The pharmacokinetics of enrofloxacin  ENR  and ciprofloxacin  CIP  in hemolymph hepatopancreas and
muscle of the Macrobrachium rosenbergii were investigated using the reverse-phase high performance liquid
chromatography RP-HPLC .The average recovery rates of ENR in three tissues were 86.54% +2.39% 85.43% =+
2.75% and 95.01% +1.99% respectively and the average recovery rate of CIP in three tissues were 94.34% =+
8.30% 75.17% +5.42% and 80.42% + 1.67% respectively in the three tissues The intra-day precision rates of
ENR and CIP were 3.39% + 0.53% and 3.92% =+ 1.24% respectively and the inter-day precision rates were
5.11% £1.73% and 5.28% +2.10% respectively. The lowest detected limit of enrofloxacin in tissues was 0.02
pg/ml and that of ciprofloxacin was 0.01 pg/ml. The data were analyzed with the pharmacokinetic computer program

MCPKP. The main pharmacokinetic parameters of ENR in hemolymph were t,,, 0.581 h t;,3 69.315 h V,/F 7.230
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L/kg C,/F 0.035 L/h kg Kj; 0.01/h K, 0.005/h AUC 291.898 pg/mt h T, 0.083 h and C,, 6.293 pg/ml
the main pharmacokinetic parameters of NER in hepatopancreas and muscle were ¢, 1.941 h ;53 70.732 h AUC
308.07 pg/mt h ¢y, 0.000 h #;,,3 59.456 h and AUC 217.039 pg/mt h. Ciprofloxacin the main active metabolite

of enrofloxacin exists in relatively low levels in all the main tissues of the shrimp but its kinetics in the hemolymph

could not be described by a one- or two-compartment open model.
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Fig.1 HPLC chromatogram of ENR and CIP in the tissues of M . rosenbergii
A. 5 pg/ml B. 6h C. 3h D.
0.5 pg/ml “a" ‘o

A.HPLC chromatogram from the standard sample of ENR and CIP B. Chromatogram from the hemolymph of M. rosenbergii at 6 h
C. Chromatogram from hepatopancreas of M . rosenbergii at 3 h D. Chromatogram from muscle of M . rosenbergii at 6 h.

Peak’ a” means CIP Peak’ b” means ENR.
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Table 1 The standard curve and correlation coefficient of ENR and CIP in main tissues of M . rosenbergii
Tissue Compound Regression equation Coefficient r LOD
ENR y=34.634x +0.548 5 0.998 5 0.01
Hemolymph
CIP y =28.416x + 1.066 6 0.999 2 0.01
ENR y =66.684x —1.497 2 0.999 1 0.01
Hepatopancreas
CIP y=46.947Tx+1.222 8 0.998 4 0.01
ENR y=76.352x+3.775 8 0.998 6 0.02
Muscle
CIP y=35.777x-5.313 5 0.995 1 0.01
2.3 1.8 2.75% 95.01% +1.99%
2 94.34% + 8.30%
75.17% £5.42% 80.42% +1.67%
86.54% + 2.39% 85.43% =+
2
Table 2 Recovery of ENR and CIP in main tissues of M . rossenbergii
ENR CIP
. % % % %
Tissue
Recovery Average recovery Recovery Average recovery
81.77 79.71
88.46 86.54+2.39 10171 94.34 £ 8.30
Hemolymph 88.09 103.26
87.84 92.69
83.33 72.97
90.94 85.43+2.75 66.53 75.17+5.42
Hepatopancreas 82.26 82.80
85.20 78.40
94.71 82.95
%8.69 95.01+1.99 77.70 80.42+1.67
Muscle 94.45 81.22
92.20 79.80
2.4 1.8 mg/kg b.w.
4.00% +0.329%
7.11% +0.532% RP-HPLC
5.25% +0.430% -
6.85% + 0.501% 2
3 5 min 6.293 pg/ml
2.5 9h 1.43 pg/ml

10



66 - Chinese Journal of Zoology 42

48 h 6 h 0.212 pg/
0.5h ml 24 h

3
Table 3 The intra-day precision and inter-day precision of ENR and CIP in M . rossenbergii

Precision %

Hemolymph Hepatopancreas Muscle
ENR Inter-day 4.00+0.329 2.99+0.248 3.19+0.299
Intra-day 5.25+0.430 2.81+£0.234 3.69+0.345
cIp Inter-day 4.05+0.322 7.11+£0.532 4.18£0.346
Intra-day 4.86+0.387 6.85+0.501 4.14+0.339
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Fig.2 The concentration of ENR and CIP in hemolymph
3 - MCPKP
0.083 h
0.5h
4
12 -
10 - & A B Hepatopancreas
8- O AL Musele

By ERA (u/ml)
Concentration of ENR
-3

0
008 025 05 1 3 6 9 12 24 48 96 144 192 240 360
gy #4551 ME Time after administration (h)

3 /

Fig.3 The concentration of ENR in hepatopancreas and muscle
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Fig.4 The concentration of CIP in hepatopancreas and muscle
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Table 4 Pharmacokinetic parameters of ENR in tissues of M . rossenbergii

Tissue
Parameter Unit
Hemolymph Hepatopancreas Muscle
120 h 0.581 1.941 0.000
Liyg h 69.315 70.732 59.456
Vil F L/kg 7.230 2.456 4.790
C/F L/h kg 0.035 0.032 0.033
K, 1/h 0.01 0.212 0.01
Ky, 1/h 0.005 0.123 0.003
AUCy_ » pg/mt h 291.898 308.070 217.039
T ax h 0.083 0.5 0.083
Co pg/ml 6.293 9.465 6.635
3
3.1
- MCPKP
Salmo 100 %
salar 3 F% = 100 AUC X
0.083 h Dose / AUC x Dose AUC
AUC -
8 Penaeus monodon Dose Dose
0.016 7 h
9
Lewbart 10 Colossoma
brachypomum
Coe  6.635 pg/ml
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