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Fig.1 Impact of CPF concentration and exposure time on the

mortality of Odontobutis potamophila juveniles
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Fig. 2 Effect of CPF concentration and exposure time on
activity of SOD, CAT, and GSH content in the liver of
Odontobutis potamophila juveniles
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Tab.1 Results of two-way ANOVA about the interaction between exposure time and CPF concentration on parameters of
oxidative stress response in Odontobutis potamophila juveniles

item source of variation df F P
time 2 17.082 <0.001
CAT CPF CPF concentration 5 6.457 <0.001
xCPF timexCPF concentration 10 8.349 <0.001
time 2 10.122 <0.001
SOD CPF CPF concentration 5 1.477 0.231
xCPF timexCPF concentration 10 2.064 0.045
time 2 9.815 <0.001
GSH CPF CPF concentration 5 2.036 0.097
xCPF timexCPF concentration 10 1.618 0.141
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3 0.36 mg/L CPF 96 h
a. , (GY), (86), ;b , (Hp) (Be); c. ; d.
s (Ld) (Hb) . 1 a, b=100 um; ¢, d=30 pm.

Fig 3 Histopathological changes of gill tissue in juvenile Odontobutis potamophila exposed to 0.36 mg/L CPF for 96 h
a. Structure of the normal gill filament (control), showing the gill filament(Gf) and secondary filament of gill (Sf); b. Infected gill
filament, showing the hypertrophy(Hp) of secondary filament, blood congestion (Bc) on the top filament; c. Structure of the normal
gill filament (control); d. Infected gill filament, showing the filaments disorder, lifting and detachment (Ld) of epithelial cells, hyper-
plasia cells together as blocks (Hb) and gills bow cells dissolved. Scale bar: a, b=100 pm; ¢, d=30 pm.

201 (GSH)
, SOD CAT GSH 3 , GSH
(21 CPF

23] , 24 h,

, CPF , (0.18 mg/L)GSH ,

SOD : GSH CPF

CPF R s Beaumont ;
(211 , “ GSH , CPF

»122] , SOD , GSH
[23-24] , , CAT , ,SOD CAT

SOD (21 GSH



3 : (CPF) 533

33 CPF , ,
(28]
261 , (Paralichthys olivaceus) 12 , ,
nmol/L (Fenpyroximate) 9% h , , ,
(27]
, CPF , ,

[29]

4 0.36 mg/L CPF 96 h
a. s (Hp) s R (He) ; b. s R
, ; C. , (Bd) (Dw); d. , , ,
> . =30 pm.

Fig. 4 Histopathological changes of liver tissue in juvenile Odontobatis potamophila exposed to 0.36 mg/L CPF for 96 h
a. Structure of the normal liver (control), showing the polygonal hepatic parenchymal cells(Hp), hepatic cord(Hc) in radial pattern; b.
Structure of the infected liver, showing the Hp vacuolized and Hc cracked; c. Structure of the normal bile duct(Bd) and bile duct wall
cell(Dw) of liver; d. infected liver, showing the endothelial cells swelled and merged with one another, resulting in roughness and
abnormality of the duct wall. Scale bar=30 pm.
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Tab.2 Toxicity criteria of toxic substances on fish™"!
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Acute toxicity of chlorpyrifos (CPF) to Odontobutis
potamophila juveniles

DING Zhengfeng" 2, XUE Hui', WANG Xiaofeng', SHI Yangbai', LI Xiaoxuan'

1. Freshwater Fisheries Research institute of Jiangsu Province, Nanjing, 210017, China;
2. Nanjing Normal University, College of Life Science, Nanjing, 210097, China

Abstract: We evaluated the acute toxicity of chlorpyrifos (CPF) to juvenile Odontobutis potamophila. Juvenile O.
potamophila were exposed to 0, 0.18, 0.36, 0.57, 0.86, and 1.1 mg/L CPF in a static test. We measured SOD, CAT
activity, and GSH content in liver. CPF was highly toxic with 24, 48, and 96 h LCs, values of (0.296+0.019),
(0.16+0.036), and (0.052+0.003) mg/L, respectively. The maximum safe concentration was (0.014+0.003 1) mg/L.
The CPF LCs decreased significantly with time and fit a hyperbolic decay model with a high R. CAT activity did
not change significantly at low CPF concentrations. Both sampling time and CPF concentration had a significant
effect on CAT (P<0.001) and SOD activity (P<0.05). The concentration of CPF had little effect on GSH content.
There was a significant change in GSH levels over time (P<0.01). GSH levels declined after 24 and 48 h in the
group administrated with 0.36 mg/L CPF but were higher after 96 h. Our results suggest that the toxic effects of
CPF can be evaluated by measuring liver CAT and SOD activity and GSH content. Exposure to CPF caused sig-
nificant damage to the gill and liver, characterized by gill disorder, epithelial cell proliferation, hypertrophy, and
blood congestion. Furthermore the liver endothelial cells swelled and merged with one another, resulting in
roughness and abnormality of the liver duct wall. Our results can be used to guide development of protocols for
the safe use of CPF and the development of eco-friendly farming techniques for O. potamophila.

Key words: chlorpyrifos (CPF); Odontobutis potamophila; acute toxicity; antioxidant defense system; histopa-
thology
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