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Fig. 1 The blood flow of quinocetone in grass carp
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Ve, V1, Vi, Vi, Vi and V, were the volumes of intestine, liver, kidney,
blood and other tissues respectively; C,, Ci, Cx, Cn, Cy and C, were
the drug concentrations in the intestine, liver, kidney, blood and
other tissues respectively; Qg, O, Ok, Om and Q. were the blood
flow rate of the intestine, liver, kidney and other tissues respec-
tively, O, was cardiac output; M, was liver metabolism rate; Clx was
kidney clearance
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Tab. 1 The concentration of quinocetone in various tissues of grass carp after a single oral administration with the dose of 50 mg/kg

Drug concentration (pg/kg)

Time (h) Plasma Muscle Liver Kidney
1 214.67+37.88 14.08+0.89 1489.47+368.76 774.63+£278.57
2 116.53+£23.74 22.97+0.41 1638.54+272.63 1271.19+356.21
4 109.62+13.98 23.76£2.46 1239.61+343.85 929.48+147.82
6 99.70+14.80 11.15+2.10 954.57+£395.61 769.34+251.81
8 82.35+11.72 9.70+4.80 749.38+267.25 608.51£134.78
10 70.80+9.37 7.85+2.88 487.68+129.66 474.32+108.95
12 49.37+4.04 7.40+1.75 425.83+85.37 394.49+136.51
24 48.26+5.36 6.03+3.63 132.62+59.84 185.87+22.44
48 34.07+3.61 3.10+0.54 57.81+24.65 81.45+34.89
72 30.94+2.35 1.45+0.35 36.84£19.34 73.69+28.43
96 ND 2.63+0.83 10.10+4.18 59.69+13.54

120 ND 2.39+0.49 8.59+3.74 48.07£16.71
144 ND ND 8.81+4.36 35.82+10.57
168 ND ND 2.16+1.03 17.88+4.45
192 ND ND ND 5.58+1.32
ND: Not detected
®2 BEEXEESY
Tab.2 Physiological parameters of fish
( %) ( %)
Tissue Tissues weight (%) Blood flow of organs (%)
Gills 3.9 100
Liver 1.16 18.14
Kidney 0.8 10.23
Muscle 46.5 39.77
Carcass 31.11 31.86
Intestine 8.52 15.39
Venous blood 1.40 —
Arterial blood 2.71 —

Note: — Not Estimation
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Tab. 3 Specific parameters of quinocetone in grass carp

Tissue Tissue/plasma partition coefficients Clearance [L/(h-kg)] Elimination rate constant (1/h)
Muscle 0.148 — 0.0145
Liver 5.505 0.156 0.0312
Kidney 6.334 0.135 0.0387
Note: — Not Estimation
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Fig. 2 Plots of the predicted concentration and the observed con-
centration of quinocetone in the muscles
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Tab. 4 The concentrations of quinocetone in muscle of grass carp
after feeding with 75 mg/kg quinocetone for 60 consecutive days

Time (h) Muscle (pg/kg) S S
24 1.64+0.32 0.9468
36 1.29+1.44
48 1.20£1.08 ’
72 0.82+0.069 ’
96 0.47+0.30
120 1.13+1.18 24
168 0.28+0.13 ) )
216 0.14+0.020 -
264 <0.1 (INSC] 0.1)
360 <0.1
B / >
x ,
X )
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THE ESTABLISHMENT OF THE PHYSIOLOGICAL BASED PHARMACOKINETIC
MODEL FOR QUINOCETONE IN GRASS CARP (CTENOPHARYNGODON IDELLUS)

XU Ning"?, LIU Yong-Tao" ?, YANG Qiu-Hong' and AI Xiao-Hui'" >

(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. Hubei Freshwater Aquaculture Collaborative Innovation Center, Wuhan 430223, China)

Abstract: An effective physiological-based pharmacokinetic (PB-PK) model can be used to analogize and extrapolate
the in vivo drug concentrations in different administrations and environments, as well as in different species of animals,
hence it has become more and more popular in the drug residual prediction in aquatic animals. In order to predict drug
residues of quinocetone in grass carp (Ctenopharyngodon idellus), we established the PB-PK model of quinocetone in
this study. We obtained the physiological and anatomical parameters of fish from literatures, and estimated the
drug-specific parameters of quinocetone by fitting the existing data. We used the physiological pharmacokinetic soft-
ware, asclXtreme, to make the model assumptions, to design the blood flow chart, to generate the mass balance equa-
tions and to complete the model fitting. Quinocetone was a small molecule drug, and its in vivo disposition was blood
flow-limited. It was metabolized by the liver and excreted by the kidney. Quinocetone entered the intestine through oral
administration and participated in the blood circulation after the metabolism in the liver. Therefore, five rooms were set
including the liver, the kidney, the muscles, the intestine and the carcass. We established the 5-room PB-PK model of
quinocetone after massive calculation and debugging. We successfully fitted the residual depletion curve after 60 con-
secutive days of feeding. The predicted results demonstrated that the drug concentration in the liver was higher than that
in the kidney and the muscles, which was consistent with the experimental data. Our PB-PK model of quinocetone in
grass carp could be an innovative tool for the test of drug residues.

Key words: Quinocetone; Ctenopharyngodon idellus; PB-PK Model; Drug residues; Residual depletion



