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acetylcholinesterase in tissues of Nile tilapia and Mud carp
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Abstract: In order to explore the special mechanism of phosphorodithioate, an organophosphorus pesticide, on Nile

tilapia (Oreochromis niloticus), Nile tilapia and Mud carp (Cirrhinus molitorella) were selected as materials to study

their living conditions and activity change of AChE under various concentration poison exposure and duration. The

results showed that, in acute toxicity test and recovery in water test, the mortality of Nile tilapia and Mud carp exposed

to 0.05 and 0.1 mg/L solution were 100% and 0 respectively, and the activity of AChE in brain of Nile tilapia and Mud

carp were significantly decreased with the increase of concentration and exposure time (P < 0.05), but the drop rate in

Nile tilapia was much greater than that in Mud carp, and this kind of decrease was irreversible; The activity of AChE in

brain of Mud carp, however, renewed to 96.25% and 79.33% after ten days recovery in clean water. Hence, it could be

concluded that the phosphorodithioate had high toxicity on Nile tilapia and had no obvious toxicity on Mud carp at a

lower concentration; the selective poison mechanism of two species might be related with the different sensitivities of

the activity of AChE on phosphorodithioate.
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(Cypriniformes) (Cyprinidae) (Cirrhinus)
[3]
(Oreochromis niloticus) (Perciformes) 1/3
(Cichlaidae) [18-19]
[4-8]
AChE
AChE

[10-11]

(Ctenopharyngodon idellus) (Cyprinus carpio)
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datus)

(Misgurnus anguillicau-
(Procambarus clarkia)

(Danio rerio) (Tanichthys

albonubes)

[12]
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[13-14]

AChE (15]
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14 d 12 h 0.05 mg/L 72 h
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5 min 86.67% 0.05 mg/L



78 ( ) http://xb.hunau.edu.cn 2015 2
66.67%( 1) 0.1 0.05 mg/L 22 WA EF FTIEaMEEKALRP AChE B
2 3 Rk 0EA o)
AChE
1.4 U/ mg 4d 0.05 0.1 mg/L
AChE
x1 TENBREREFFIEEMILTE
Table 1 The acute toxicity of phosphorodithioate on the (P<0.05) 48 h 0.1 mg/L
accumulation mortality of Nile tilapia at different AChE 72 h
time intervals
o 0.05 0.1 mg/L AChE ( 2
AmgL") 0-24h  0~48h  0~72h  0~9h AChE 2.0 U/ mg
0 0 0 0 0 4d 0.05 0.1 mg/L
0.05 0 0 63.33£5.77  66.67+5.77 AChE
0.10 0 26.67+£5.77 76.67+5.77 86.67+5.77 (P<0.05) 4d
0.05 0.1 mg/L AChE
4d 0
10d
(P<0.05) AChE
(P<0.05)
(P>0.05) AChE
*2 RBEARAYKEFRET F It iKAELR P IAChERSEE
Table2 The activity of AChE in the brain of Nile tilapia and Mud carp at different concentrations of phosphorodithioate exposure
/d AChE /(Umg™) AChE /(Umg™)
0 mg/L 0.05 mg/L 0.1 mg/L 0 mg/L 0.05 mg/L 0.1 mg/L
1 1.34+0.05 (1.21£0.03)a (0.78+0.05)b 2.16+0.04 (1.93+0.09)a (1.88+0.03)a
2 1.39+0.02 (1.29£0.04)a (0.87£0.01)a 2.06+0.06 (1.76+0.07)b (1.5420.07)c
3 1.31+£0.06 (0.47+0.06)b (0.23£0.02)c 2.02+0.04 (1.11£0.03)d (0.8620.05)e
4 1.40+0.01 (0.24+0.02)c (0.22+0.01)c 2.06+0.10 (1.09+0.12)d (0.5440.06)f
8 > > > 2.09+0.07 (1.00+0.09)d (0.6240.09)f
10 > > > 2.16+0.11 (1.09+0.08)d (0.85+0.05)e
12 > > =< 2.08+0.04 (1.59£0.07)c (1.11£0.09)d
14 > > =< 2.09+0.04 (2.00+0.03)a (1.65+0.05)b
(P<0.05 n=3) «x”
2.3 itZ5% e B B IEBMEEATATAL AChE B 24h
EkdobAl ( 3 AChE
ACHE 0.75 U/mg 44 0.05 0.1 mg/L
0.35 U/mg 4d 0.05 0.1 mg/L AChE
0.43
AChE (P< 0.33 U/mg 4d 0.05 mg/L
0.05) 020 0.09 Umg 24 h AChE
0.05 mg/L AChE 0.47 U/mg 0.1 mg/L
AChE
0.1 mg/L AChE ¢ 3
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Table3 The activity of AChE in the liver of Nile tilapia and Mud carp at different concentrations of phosphorodithioate exposure

A AChE /(Umg™) AChE /(Umg ™)
0 mg/L 0.05 mg/L 0.1 mg/L 0 mg/L 0.05 mg/L 0.1 mg/L
1 0.34+0.02 0.2240.01 (0.14+0.01)a 0.79+0.03 (0.57+0.03)a (0.47+0.04)a
2 0.36+0.01 0.210.03 (0.14+0.03)a 0.77+0.05 (0.49+0.05)b (0.40+0.03)b
3 0.35+0.04 0.20£0.01 (0.11£0.01)b 0.76+0.05 (0.43%0.03)c (0.35+0.03)b
4 0.35£0.03 0.21£0.03 (0.09+£0.02)c 0.74+0.03 (0.47+0.02)b (0.33£0.02)b
8 > > > 0.75+0.04 (0.40+0.03)c (0.35+0.04)b
10 > > > 0.730.01 (0.3520.04)c (0.31+0.02)b
12 > > > 0.75+0.04 (0.45+0.04)b (0.34+0.03)b
14 > > > 0.77+0.04 (0.47+0.03)b (0.38+0.03)b
(P<0.05,n=3) “x”
3 Q:él:i/t\'l_ﬁ it AChE 11.97%
83.50%  10.65% 73.91% (1]
D Dolah 7 (Sciaenops
ocellatus) [28-29]
[22] [23]
AChE
[24]
70%  80%
96 h LCs, 0.05 113.2
mg/L[25] 0.1
(P <0.05) mg/L 96 h
0.1 mg/L AChE 83.15%
96 h 86.7% 47.09%
0
AChE
3)
2) AChE
AChE [15-16] AChE
[30-31] AChE
Coppage[26] AChE
fil 0.1 mg/L
(Cyprinodon variegates) AChE 96 h AChE
AChE 74.29%  36.49%
20% 70%
AChE AChE
32]

4d
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