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ABSTRACT 
 
The influence of organophosphorus (OP) Diazinon on gluatathione (GSH) content, acetylecholinesterase (AChE) in Tilapia 
(Orechromis niloticus) was studied. Uniform (40 g) male tilapia were divided in 3 replicates for two concentrations (LC33.5 & 
LC10) for 30 days and compared with control (un-treated) fish. Samples of muscles and liver were randomly taken before fish 
was transferred to untreated aquaria for 7 days of recovery then similar samples were taken. Results revealed that the in vivo 
chronic exposure of Tilapia to sub-lethal concentrations of Diazinon for 30 days caused a reduction in total GSH and AChE 
activity. Both total GSH and AChE activity were increased at the end of the recovery intervals. It was concluded that GSH 
could be a valuable biomarker to mirror pollutant status in the aquatic systems. 
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INTRODUCTION 
 

Lakes, rivers and sees became illegally the end point 
of the discharge of pollutants. Unlike heavy metals, 
concentrations of organophosphate (OP) pesticides 
potentially correlate with the length and weight of fish 
(Zehra et al., 2003). Thus, by continues accumulation 
various environmental problems like reduced reproduction, 
hematological changes (Köprücü et al., 2006) and nervous 
system damage (Hamm et al., 1998) in fishes have occurred. 
Thus, a double action of increasing people awareness about 
diseases caused by environmental pollution (Hussain et al., 
2003) and producing environment friendly chemicals 
(Yousaf et al., 2004) is a must. In Egypt, some reports 
documented the influence of such heavy reliance on 
pesticides on environmental and human welfare (Tawfic & 
Ismail, 1991; Tawfic et al., 2002). Meanwhile, Diazinon, 
after azinophosmethyl and parathion (Alabaster, 1969) is the 
most toxic OP pesticide used in Egypt. In this study, the 
biochemical and physiological function in fish after a 
chronic exposure to Diazinon was investigated to come up 
with a biomarker to mirror pollution status in the aquatic 
systems; and to test whether recovering can detoxify fish to 
normal status regardless of toxicants concentration in water. 
 

MATERIALS AND METHODS 
 

In this study 150 uniform (40 g) male tilapia fishes 
were stocked at 2 fish m-3 in glass aquaria, provided with air 
supply and dechlorinated water. Fish was fed commercial 
pellets 40% protein twice/day and sustained in natural 
photoperiod conditions. Water was adjusted at 25 ± 1C° and 
pH 7.7 ± 0.5. 
Toxicity studies. Fish was divided in aquaria and exposed 
to series of concentrations of Diazinon (100, 50, 10 & 5 mg 

L-1) for 96 h to determine its lethal concentration (LC50). 
Control fish (un-treated) was maintained under similar 
conditions. Then LC10 (treatment 1) and LC33.5 (treatment 2) 
were calculated and used for 30 days chronic exposure on 
fish. Samples of muscles and liver were randomly taken 
from the fish in the aquaria, then fish was removed to un-
treated aquaria for 7 days recovery, which ended with 
collecting the similar samples. 
Biochemical determinations. Determination of Diazinon 
was made on (1) Total GSH content in Liver (Beutler et al., 
1963), and (2) acetylecholinesterase (AChE) Activity (Den 
et al., 1983). Then results were tested by multivariate 
ANOVA analysis (p < 0.05) using SPSS 13.0, 2004. 
 

RESULTS AND DISCUSSION 
 

Toxicity results showed that LC50 of Diazinon for 96 h 
was 2.8 mg L-1, LC10 and LC33.5 were calculated and 
equaled 0.28 mg L-1 and 1.89 mg L-1. Total GSH in livers 
was significantly reduced to 52.63% and 40.98% of its 
normal level in treatments 1 and 2, which then recovered to 
68.06% and 75.49.6%, respectively (Fig. 1 & Table I). The 
difference between the reduction levels in both treatments 
was significant, which was related to toxicity. The reduction 
was probably due to liver's attempts to detoxify the body 
from the toxicant; as GSH can offer protection against OP 
insecticides by active subsequent conjugation with GSH 
(Kostaropoulos et al., 2001). 

AChE activity was significantly inhibited to 70.15 and 
64.01% of its normal level in fish exposed to treatments 1 
and 2, respectively. AChE activity increased in recovered 
fish of both treatments to 78.24% and 78.81%, respectively 
(Fig. 2 & Table I). The difference of inhibition level 
between treatments was significant, indicating that the 
inhibition in AChE was correlated with the concentration of 
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the toxicants. Reduced AChE activity was mostly caused by 
Diazinon as neurotoxins.  

In animal bodies, Diazinon is converted to diazoxon, 
which is the strong inhibitor of AChE (Eisler, 1986) and 
approximately 20 times more toxic than Diazinon (Tsuda et 
al., 1997). However, insignificant difference of AChE 
activity was found between the recovered fish of both 
treatments, which indicated the difficulty and/or slowness of 
recovering the damaged neurotransmission in fish. 

 
CONCLUSION 
 

Even though aquatic organisms can survive in small 
levels of pollutants, their biochemical functions would be 
damaged regardless of how small these concentrations are. 
Damage as neurotransmission (AChE activity) might be 
difficult to recover. Total GSH can be an effective 
biomarker to identify aquatic pollution level with Diazinon. 
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Table I. LSD multiple comparisons 
 

95% Confidence Interval  Dependent Variable Parameter  Mean Std. Error Sig. 1  sig.2 
Lower Bound Upper Bound 

Treated fish  1720.33  ±46.83 0.001 0.001 1619.89 1820.77 
Recovered fish 2224.67 ±46.83 0.001  2124.23 2325.11 

 
GSH 

Untreated fish  3268.60 ±51.30   3158.57 3378.63 
Treated fish  809.67 ±24.95 0.001 0.001 756.16 863.17 
Recovered fish 903.00 ±24.95 0.001  849.49 956.51 Tr

ea
tm

en
t 1

 

 
ACHE 

Untreated fish  1154.20 ±27.33   1095.58 1212.82 
Treated fish  1393.50 ±128.30 0.001 0.001 1118.33 1668.67 
Recovered fish 2567.33 ±128.30 0.001  2292.17 2842.50 

 
GSH 

Untreated fish  3400.80 ±140.54   3099.37 3702.23 
Treated fish  781.00 ±44.97 0.001 0.001 684.55 877.45 
Recovered fish 961.67 ±44.97 0.001  865.22 1058.12 Tr

ea
tm

en
t 2

 

 
ACHE 

Untreated fish  1220.20 ±49.26   1114.55 1325.85 
The mean difference is significant at the .05 level. 
1 significance within treatment; compared to control , 
2 significant between treatments (Wilks' Lambda) 
 
Fig. 1. Total GSH Content in Liver                                                                   Fig. 2. AChE Activity 
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