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Abstract 
The  present study was undertaken to  assess  the  environmental  hazards  presented  

to  wildlife by  new  pesticides  or  new  uses  of  established  pesticides,  biochemical  

changes, residual behavior and accumulation of  diclofop-methyl (Iloxan 36 % EC)  .  A 

laboratory trials of diclofop-methyl were carried out on tilapia fish, Oreochromis 

niloticus as  indicator  species  to .   Acute  toxicity of diclofop-methyl (Iloxan 36 % 

EC) was carried out and the  median lethal concentration for 96 hours (96 h - LC50) 

value was 1.89 mg / l. In the present study, two groups of fish were exposed to two sub 

lethal concentrations selected on the basis of 1 / 10 (0.19 mg / l, low concentration) and 

1 / 3 (0.63 mg / l, high concentration) of diclofop-methyl LC50 value for 28 days under 

the laboratory conditions compared to the control group. The treatments indicated that a 

gradual   bioaccumulation of herbicide with time in whole fish was more pronounced  

than in muscle.  Several criteria for estimating pesticide accumulation effect were 

studied on different biochemical parameters in plasma of fish after treatments. The 

results  indicated that alanine aminotransferases (ALT), alkaline phosphatase (ALP) and 

acetylcholinesterase (AChE) activities as well as albumin and glucose levels increased 

significantly after treatment with both concentrations comparing to control group. 

However, significant increase in aspartate aminotransferases (AST) and total protein 

levels with was recorded low concentration (0.19 mg / l) only. On the other hand, high 

concentration (0.63mg / l) caused significant increase in urea levels. However, 

ceriatinine level was decreased in both exposed concentrations. Noticeable changes in 

antioxidants biomarkers were recorded , a reduction in  SH-protein level accompanied 

with  an elevation in lipid peroxidation biomarker (MDA) were recorded in plasma after 

treatment with two concentrations. The previous results were accompanied with 

noticeable alterations in plasma and muscle protein patterns in both treated groups.  
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Introduction 

 

Pesticides are used in agricultural 

treatments to reduce the negative impact 

of pests. Despite this benefit, the use of 

this kind of chemicals must be 

controlled because an important fraction 

of these pesticides are released into the 

environment presenting a potential 

hazard risk. Herbicides originating from 

agricultural activity enter the aquatic 

environment through atmospheric 

deposition, surface run-off or leaching 

and frequently accumulate in soft-

bottom sediments and aquatic 

organisms (Miles and Pfeuffer, 1997; 
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Lehotay et al., 1998; Kreuger et al., 

1999).  Persistence of herbicides in the 

aquatic environment depended on their 

properties and chemical structure. Some 

compound that have long time 

persistence accumulated in fish, causing 

toxic effect (Tilak et al., 2004). These 

herbicides are used as sodium or 

dimethylamino salts. Phenoxyherbicides 

are commonly used in agriculture such 

as diclofop-methyl, (methyl 2-[4-(2,4-

dichlorophenoxy) phenoxy] propanoate) 

is a  selective post-emergence herbicide 

developed for use in  control of wild 

oats, wild millets and other annual grass 

weeds in sunflowers, peanuts and 

dicotyledonous vegetable (Xu et al., 

2008). Diclofop-methyl has been newly 

registered in Egypt as herbicide. The available 

data on behavior of this compound are very few, 

so there is need to study the behavior of this 

compound in the Egyptian environment. 

Among  many properties available for 

describing distributions and 

environmental behavior of pesticides, 

the biological concentration factor 

(BCF) has proven very important as far 

as the behavior and fate of water-born 

chemicals in the aquatic environment is 

concerned (Taoshu  et al., 2000). 

Aquatic organisms can accumulate 

chemicals present in the aquatic media. 

Some chemicals may be found only at 

low levels in various tissues, whereas 

others may build up to significant 

concentrations (Rand 1995). Fish are 

widely used to evaluate the health of 

aquatic ecosystems, and biochemical 

changes among fishe serve as 

biomarkers of environmental pollution 

(Schlenk and Digiulio, 2002). The 

tendency of the organism to 

bioaccumulate is measured by the 

bioconcentration factor (BCF) which is 

formally defined as the equilibrium 

ratio of the concentration of the 

substance in the exposed organism to 

the concentration of the dissolved 

substance bioavailable in the 

surrounding aquatic environment 

 (Mackay and Fraser, 2000). Fish with 

an average lipid content (4.8 %) are 

good model animals for 

bioconcentration studies (Barron, 

1990). The objective of this study is 

assessment of 96 h - LC50 value, 

determination of  the uptake rate, 

bioconcentration factor (BCFs) and to explain 

the biomarker responses that may be caused in 

tilapia fish exposed to diclofop-methyl with two 

concentration in aqueous solution for 28 days 

under the laboratory conditions. 
 

 

Materials and methods 

 
2.1-Tested herbicide: 

 

Diclofop-methyl (Iloxan 36.0 % EC) was 
used in this study. The formulation and 

active ingredient of diclofop-methyl were 

obtained from Bayer Ltd.  

 

2.2-Tested species: 

 

A total of 150 specimens of fish, 
Oreochromis niloticus (90 ± 10 g in weight) 

were obtained from Al-Abasa fish farm, 

randomly put in aerated glass aquarium 

(100 L) for each 10 fish and allowed to 
acclimatize under laboratory conditions for 

14 days. The physico-chemical characters 

of water were measured according to 
(APHA 2005) and were maintained at 

optimum level, such as pH (7.1 ± 0.2 mg  / 

l), salinity (0), dissolved oxygen (8 - 8.6 mg 
/ l), total alkalinity (256 ± 10.8 mg / l), total 

hardness as CaCO3 (98.6 ± 2.4 mg  / l), 

calcium (68 ± 6.5 mg / l) and magnesium 

(18 ± 1.2 mg / l). During the experiment, 
fish received an adequate human care under 

constant laboratory conditions (constant 

and continuous aeration, 12: 12 h light / 
dark cycle, 40 – 70% humidity at 27 ± 

2°C). The fish were fed daily with 

commercial pellets.  

 

2.3-Acute toxicity study: 

The 96h – LC50 value for diclofop-methyl 

were determined according to Organization 
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for Economic Cooperation and 

Development Guidelines (OCED 1992) 
using sixty tilapia fish Oreochromis 

niloticus. The fish were exposed to six 

serial concentrations used concentrations of 
herbicide for 10 fish each concentration and 

numbers of died were counted up 96 h then 

the value of LC50 was calculated with Weil 

(1952).  

 

2.4-Bioaccumilation study: 

 
In the present study, bioaccumulation of 

diclofop-methyl in mcules of fish and the 

whole fish were monitored for the 

experimental period (28 days) under 
laboratory conditions. Freshly collected fish 

after acclimatization were divided into three 

groups of 30 fish in each group. Group 1 
and 2 fish were exposed to diclofop-methyl 

with concentrations 1 / 10 and 1 / 3 LC50 as 

0.19 and 0.63 mg / l, respectively, and the 
remained group kept without treatment 

(unexposed group) as control. This study 

was patterned after the steady-state 

approach presented by (OECD 1996).  
During experiment  whole and muscle fish 

were taken after  0, 7, 14 and 28 days of 

treatments for residual analysis to 
investigate the BCF while, blood samples 

were drawn from caudal vein with 

heparinized needles and syringes at the end 
of  the experimental period (28 days). The 

blood samples were centrifuged at 5000 

rpm for 10 min. at 4 
0
C. Plasma was 

collected and frozen at - 40 ºC for assay of 
biomarker responses and protein 

electrophoresis. 

Freezing muscles of fish were homogenized 
in Tris buffer (1:2 w / v) containing 100 μl 

of 2-mercaptoethanol (pH 7.5) at the end of 

the experimental period. The homogenate 

was centrifuge at 12000 g for 10 min. at 4 
0
C. The supernatant was stored at -20 

0
C 

until electrophoresis of muscle protein.  

 

2.5- Residual analysis: 

 

2.5.1-Sample preparation: 
Water samples (500 ml) were collected 

from low and high concentrations at 1, 7, 

14, 28 days during the exposure period. 

Water samples were extracted according the 

method described by (Madsen et al., 2003). 

Fish samples were collected from two 
tested group during the exposure period. 

The samples were extracted using 10 g 

from homogenate fish samples in 50 ml 
polypropylene centrifuge and add 20 ml 

extraction mix contained acetonitrile 1% 

acetic acid, next centrifugation at rpm 4000 

/ 10 minutes. Then transform 5 ml from 
supernatant to another clean 15 ml 

polypropylene centrifuge tube and add 1gm 

MgSO4 anhydrous, 1gm sodium acetate 
dihydrate and 1 gm NaCl and then 

centrifugation at 5000 rpm / 5 minutes. 

Take 3 ml from supernatant and evaporate 

the samples to 1 ml for analysis. 

 

2.5.2-Calibration curve and assay 

validation: 
The series of diclofop-methyl standard 

solutions (0.5, 2.5, 5, 10, 50, 100 and 200 

mg / l) were prepared for linearity of the 
diclofop-methyl by diluted with acetonitrile 

the stock standard solution. Calibration 

curves were generated by plotting peak area 

versus concentration. Linear regression 
analysis was performed by using Microsoft 

Excel. The standard deviation (SD) and the 

relative standard deviation (RSD), RSD = 
SD / mean × 100, were calculated at the 

entire calibration range. Recovery 

estimation was carried out over three 
concentration levels. The fish samples were 

prepared by adding the standard solutions 

in 10 g sample to get final concentrations of 

0.20, 2.0 and 20.0 µg / g. All the samples 
were extracted, purified and determined as 

previously described. The method recovery 

was estimated by comparing the ratio of the 
peak area after extracted from fish to those 

of an equivalent amount of the standard 

solution. The standard calibration offers 

excellent linearity with regression 
coefficient r > 0.998, with good separation 

and good repeatability with limit of 

detection was 0.001 ppm, and relatively 
short retention time (8.06 min). The lowest 

possible standard on the calibration curve 

was accepted as the limit of quantification 
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(LOQ). The calibration curve and recovery 

validation study were all repeated three 
times (n = 3). 

 

2.5.3-Chromatographic Analysis: 
Samples were analysed by Agilent 7890 

(USA) gas chromatography coupled with 

electron capture detector GC-ECD, using 

capillary column HP-5 (30 m × 0.25 mm × 
0.25 µm) and nitrogen gas was used as 

mobile phase at flow rate 2ml/min, with 

temperature program was started at 180 ºC 
hold on 1 min and increasing to 220 in rate 

in 25 ºC / min, hold on 2 minute and 

increasing to reach 245 ºC in rate 3 ºC / 

min.  
 

The mean recovery values from spiked 

samples with diclofop-methyl standard 
were ranged from 90 – 93 % for water and 

85 – 91 % for fish samples. 

 

2.6-Biochemical Analysis:  

 

In plasma samples, the both of aspartate 

aminotransferases (AST) and alanine 
aminotransferases (ALT) activities were 

measured calorimetrically according to the 

method adopted by (Reitman and Frankel 

1957). The activity of alkaline phosphatase 

(ALP) was measured by calorimetrically 

method of (Belfild and Goldberg 1971). 
Standard and quantitative assay for 

determination protein content in plasma and 

tissue fraction (homogenated muscles) done 

based the method of (Bradford 1976). 
Albumin content was measured by 

calorimetrically method of (Doumas et al. 

1971). Plasma glucose concentration was 
determined by the method adopted by 

(Darham and Trinder 1972).  Urea level 

was measured  calorimetrically  by the 

method of Fawcett and Soctt (1960). 

Creatinine was determined by 
calorimetrically method of Schirmeister 

(1964). Plasma acetylcholinesterase 

(AChE) was assayed by the method of 
Ellman et al. (1961). Malondaldehyde 

(MDA) occurs in lipid peroxidation and 

was measured according to Ohkawa et al. 

(1979) in the plasma after incubation at 95 
◦C with thiobarbituric acid in aerobic 

conditions (pH 3.4). The pink color 

produced by these reactions was measured 
spectrophotometrically at 532 nm to 

measure malondaldehyde levels. 

 

Electrophoretic separation of proteins 
(plasma and muscles): SDS–PAGE 

electrophoresis was carried out according to 

the method of Laemmli (1970). The wide 
range of SDS-PAGE molecular weight pre-

stained standers mix (Bio-Rad) was applied 

to the first well. Scanning was applied 
using Gel Prosoftware Version 3 for Media 

Sci. Image densitometry 700 Biorad, USA. 

A pool of 5 samples from plasma fish in 

each group has been used for the 
electrophoritic separation.   

 

2.7- Statistical Analysis Procedures: 

 

In evaluating the data obtained from the 

bioconcentration test, a steady-state 
approach was used. This consists of a two 

compartment model (water and fish) which 

was used to describe the movement of the 

test substance into and out of the test fish. 
This approach was used to determine the 

steady-state bioconcentration factor (BCF), 

the uptake rate constant (K1), and the 
depuration rate constant (K2). To exemplify 

this approach, the following reaction is 

presented: 

 
 

 

 
 

 

 
 

 

 

In additional, all data from biochemical analysis were subjected to statistical analysis by  

 

where: 

 Cw = concentration of the test substance in water, mg/L 

 Cf  = concentration of the test substance in fish, mg/kg 

 K1 = uptake rate constant, mg/kg in fish/mg/L in water, day
-1 

 K2 = depuration rate constant, day
-1 
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one–way Analysis of variance (ANOVA) test (Gad 1999& 2001) using SPSS software for 

Windows version 17.  A probability of p ≤ 0.05; p ≤ 0.01; p ≤ 0.001 as the level of significance 
were considered unless stated otherwise.  

 

Results 
 

3.1- Determination of 96 h – LC50: 
The median lethal concentration for 96 

hours (96 h – LC50) value of diclofop-

methyl to fish Oreochromis niloticus was 

1.89 mg / l.  

 

3.2- Bioaccumulation Results:  

The results presented in Table (1) showed 
the accumulation of diclofop-methyl 

residues in two fish groups exposed to 0.19 

and 0.63 mg / l, as one-tenth and one-third 

of LC50, respectively. It could be seen from 
the results that the bioaccumulation of 

diclofop-methyl was in order whole fish > 
muscle. Further, the accumulation in group 

2 which exposed to one-third of LC50 was 

higher than group 1 which exposed to one-
tenth of LC50, indicating that the positive 

relation between pesticides concentration 

and BCF in fish. The highest level of 
accumulation for diclofop-methyl (BCF = 

7.05and 9.21) was found in the whole fish 

for group1 and group2, respectively. 

However, the muscle recorded the low 
values (BCF = 1.61 and 2.15) for group 1 

and group 2, respectively. 

 

 

Table (1): Concentration (µg / g) and Boconcentration of Dilofop-methyl in Mscle and 

whole Fish Oreochromis niloticus, for 28 days. 

       

 

 

 

 

 

 

 
Values represent means ± SEM (five fish).   

          
 

 

 

 
 

 

 

  

3.3- Biochemical Results: 

 
Data presented from Table (2) showed the 

marked changes in enzymes activities and 

biomarker levels. Significant increase in 

AST (at low concentration, p ≤ 0.001), 
ALT and alkaline phosphatase activates (in 

both experimental groups) were found 

compared to the controls. Significant 
increase of T. protein in fish in the group 

exposed to low concentration (p ≤ 0.05), 

meanwhile, there was an  increase in 
glucose contents in both tested 

concentrations of diclofop was observed 

compared to the controls. In addition to 

these changes, higher albumin level was 
noticed in plasma fish in both exposed 

groups. Urea level in plasma was higher in 

fish treated with high concentration (p ≤ 

0.001) as compared to the control. 
However, there is a  significant reduction in 

creatinine level in both exposed 

concentrations compared with control 
group  was shown  in Table (2), these 

changes were more in high concentration 

than in low concentration.  The 
demonstrated data in Table (3) reported 

that, the stimulation of AChE activity (P ≤ 

Time 
period 
(days) 

Group 1 (0.19 mg / l) Group 2 (0.63 mg / l) 

Muscle Whole fish Muscle Whole fish 

Conc. BCF Conc. BCF Conc. BCF Conc. BCF 

1 0.006 ± 
0.01 

0.02 0.123 ± 
0.02 

0.63 0.008 ± 
0.01 

0.03 0.36 ± 
0.04 

1.78 

7 0.09 ± 
0.05 

0.42 0.35 ± 
0.04 

1.84 0.16 ± 
0.03 

0.79 0.52 ± 
0.07 

2.79 

14 0.21 ± 
0.02 

0.98 0.98 ± 
0.09 

5.11 0.29 ± 
0.04 

1.46 1.26 ± 
0.11 

6.42 

28 0.34 ± 
0.04 

1.61 1.36 ± 
0.13 

7.05 0.43 ± 
0.08 

2.15 1.80 ± 
0.15 

9.21 
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0.001) in both exposed groups of fish 

Oreochromis niloticus compared to control 
(137 % at low and 134 % at high 

concentration) was recoded.  On the other 

hand, there is a reduction in total SH-
Proteins levels (P ≤ 0.001) in both exposed 

groups to diclofop-methyl.  This reduction 

was correlated with significant increase in 

MDA biomarker of lipid peroxidation. 
Regarding to the plasma protein pattern,  

Table (4) and Fig. (3)  Depicted the 

alterations in protein bands in plasma.  
Total numbers of bands in both treated 

groups were smaller than in control group. 

There are five bands disappear (band 94, 

86, 18,11and 10 KD), while two bands 
(band 30 and 16 KD) are new in both 

treated groups compared with control. On 

the other hand, total number of protein 
muscles bands in low group was more than 

in control and high concentration groups 

because there are four consequence bands 
(band 16, 14, 13 and 12 KD) were appeared 

with low concentration treatment only.  

Also, there are two bands appear (band 11 

and 8 KD) or disappear (43 and 39 KD) in 
both treated groups as shown in Table (4) 

and Fig. (4). According to all 

electrophoretic data of protein plasma and 
muscle, we can conclude that: 

 

1- In the two exposed groups, the total 
numbers of protein muscles bands were 

increased while were decreased in plasma 

comparing with the control group. 

2- The band that its molecular weight 11 
KD was disappeared in electrophoretic 

pattern of plasma protein pattern while in 

muscle protein pattern  it was appeared.  
3- The band that its molecular weight 10 

KD was disappeared in electrophoretic of 

plasma protein pattern while in muscle 

protein pattern  it was increased in exposed 
groups. 

4- The amount of band 5 KD was increased 

in width in  both plasma and muscle protein 
pattern according to the concentration of 

the tested herbicide compared to control 

group. 
5- The total numbers of bands which 

disappeared in plasma protein pattern (5 

bands) were higher than in the muscle 

protein pattern (2 bands). 

 

Table (2): Changes in some Plasma Biomarkers Of Liver and Kidney Functions of Fish 

Oreochromis niloticus Exposed to Diclofop-methyl for 28 days. 

 

Parameters Control 
 Group 1 

(0.19 mg / l)  

Group 2 

(0.63 mg / l)   

Liver Function  

AST (U / L) 35.13 ± 2.37 76.178 ± 6.38*** 46.11 ± 3.96 

ALT (U / L) 24.81 ± 1.56 33.35 ± 2.34* 36.26 ± 2.42** 

ALP (U / L) 10.52 ± 1.03 17.27 ± 1.39** 14.72 ± 1.01* 

T. Protein (g / dl) 3.33 ± 0.14 3.91 ± 0.08* 3.69 ± 0.17 

Albumin (g / dl) 0.50 ± 0.04 2.32 ± 0.21*** 1.18 ± 0.12** 

Glucose (mg / dl) 133.91  ± 11.32 189.64 ± 16.57* 220.8 ± 15.40** 

Kidney Function 

Urea (g / dl) 0.25 ± 0.019 0.252 ± 0.02 0.46 ± 0.015*** 

Creatinine  

(mg / dl) 
0.93 ± 0.03 0.67 ± 0.006** 0.77 ± 0.07* 
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Table (3): Changes in Plasma Acetylcholinesterase (AChE) and Antioxidant Biomarkers 

(T. SH-Protein and MDA) of Fish Oreochromis niloticus Exposed to Diclofop-methyl for 28 

days. 

 

Parameters Control 
Group 1 

(0.19 mg / l) 

Group 2 

 (0.63 mg / l) 

AChE  activity 

(µmol / min / ml) 
115.70 ± 5.05 158.80 ± 1.42*** 155.28 ± 5.24*** 

%  Activity  137% 134% 

T. SH-Protein 

(mmol / l) 
444.71 ± 38.68 193.60 ± 9.33*** 160.88 ± 14.66*** 

MDA  

(nmol / l) 
8.62 ± 0.09 13.47 ± 0.35*** 23.57 ± 0.37*** 

                                                                                              

 

 
 

Values represent means ± SEM (five fish).   
                      

* significant differences versus control at  p ≤ 0.05. 

** significant differences versus control at  p ≤ 0.01.  
           

*** significant differences versus control at  p ≤ 0.001. 

 

Values represent means ± SEM (five fish).   
                      

* significant differences versus control at  p ≤ 0.05. 

** significant differences versus control at  p ≤ 

0.01.  
           

*** significant differences versus control at  p ≤ 

0.001. 
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Table (4): Changes in Plasma and Muscle Electrophoretic Protein Pattern of Fish 

Oreochromis niloticus Exposed to Diclofop-methyl for 28 days. 

 

Plasma  Muscle 

Conc.  

 

 

Control 

 

 

Low 

 

 

High  

Conc.  

 

 

Control 

 

 

Low 

 

 

High 

M.W 

(KD) 
    

M.W 

(KD) 

 

 
   

94**  6.97    43**  0.08   

88   10.3  
 

39**  0.239   

86**  5.07   16   0.57  

84    11.4  14   0.244  

70  7.12  22.2  13   0.38  

56  3.46 13.2  
 

12   0.51  

43  9.87 2.04  11*   1.25 0.487 

30*   4.88 11.4 

 

10##  0.5 1.69 1.41 

24   4.25  9##  0.436 2.72 2.57 

18**  4.43   8*   1.48 22.5 

16*   0.257 2.06  7##  2.69 8.29 5.53 

15##  1.469 2.03 1.96 
 

6##  2.5 7.2 3.3 

14#  4.16 0.788 1.03 5##  24.8 31.8 39.7 

13  4.16 2.99   4##  11.7 33.3 31.7 

11**  0.738         

10**  0.331         

9  0.31 0.063        

8  7.35 5.21        

7  10.6 6.18        

6  2.95 4.15        

5##  17.4 19.0 20.5 

 

     

Total 

number 

of 

bands 

 16 14 7 

Total 

number 

of 

bands 

 8 12 8 

  

 *Appear.              ** Disappear.               ## Amount increased.                # Amount 

decreased.  
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Fig. (1): Effect of diclofop-methyl 

on plasma protein pattern  of fish   

Oreochromis niloticus for 28 days. 

Fig. (2): Effect of diclofop-methyl 

on protein pattern in muscles of fish   

Oreochromis niloticus for 28 days. 

                                

 
 

 

 

 
Lane 0 = Protein Marker. 
Lanes 1= High concentration for 28 days respectively. 
Lanes 2= low Conc. after 28 days respectively. 
Lanes 3 = Control for 28 days respectively. 
 

Discussion 
 
Herbicides are one of the main groups of 

chemicals that could impair aquatic 

ecosystems (Dorigo et al., 2003). Fish have 

the potential to bioaccumulation 
contaminants ingested with food and 

bioconcentrate chemicals from water via 

diffusion across the gills and skin (Maule et 

al. ,2007). Bioaccumulation in fish is 

influenced by factors specific to the 

chemical component, the environmental 

conditions, the exposure route and the 
species. Models must capture the combined 

effects of these factors in bioaccumulation 

through a set of parameters. These 
interactions are best understood for the case 

of organic contaminants, where the 

bioaccumulation factor has been found to 

be correlated in most cases to their octanol-

water partition coefficient (KOW). Whereas 

in mechanistic models this factor affects the 
absorption and elimination rate constants of 

the substance (Veltman  et al., 2008). Since 

the interaction between contaminants and 

biomolecules is the first step in the 
generation of toxic effects, understanding 

biochemical alterations induced by the 

exposure to pollutants may contribute to the 
prediction of toxic effects that may occur 

later at higher levels of biological 

organizations. In this direction, some 
antioxidant enzymes have been proposed as 

biological indicators of pollutant exposure 

in aquatic organisms (Winston and Giulio, 

1991). Fish blood cells have relatively high 
antioxidant defense levels including 

enzymatic and non-enzymatic systems 

215KDa 

  140KDa 

96KDa 

  65KDa 

30KDa 
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(Roche and Boge, 1996). During the last 

twenty years, a large body of biomonitoring 
data has been accumulated in order to 

assess whether lower level responses could 

be used as indicators to determine toxic 
effect of xenobiotics (Triebskorn et al., 

2001). 

 Recently more attention has been given to 

tissue-specific contaminant distribution 
(Monosson et al., 2003; Sapozhnikova et 

al., 2005). The accumulation of diclofop-

methyl in fish muscle was low  in 
concentration might be due to the low 

amount of lipids in fish muscle (Ferrando  

et al., 1991; Larsson  et al., 1991). Alanine 

(ALT) and aspartate (AST) transaminases 
activities may be used as sensitive markers 

in experimental pesticide intoxication in 

teleost fish (Beyer et al., 1996). There is an   
elevation of liver enzymes activities in the 

plasma, this increase may be due to tissue 

damage, particularly in the liver, or due to 
alterations in the permeability of cell 

membrane and increased synthesis or 

decreased catabolism of aminotransferases 

(Begum, 2004). These results are in 
agreement with those reported by Begum 

and Vijayaraghavan (1996) who observed 

that, AST and ALT were increased in fish, 
Clarias batrachus, which exposed to 

dimethoate. The high levels of protein are 

synthesized by liver, which needed for 
repair of damaged cell organelle and tissue 

regeneration. Furthermore, a compensatory 

production of enzymes lost as a result of 

tissue necrosis or to meet increased demand 
to detoxify the pollutants might necessitate 

to enhanced synthesis of enzyme proteins 

(Gill et al., 1990). One of the 
characteristics of pesticides is induction of 

stress that is a response to every situations 

which threatening homeostasis and result in 

activation of hypothalamic pituitary adrenal 
(APA) axis and sympathetic autonomic 

nervous system, which consequently lead to 

hyperglycemia. This stimulation of 
sympathetic nervous system during stress 

leads to enhanced release of catecholamine, 

glucagon and growth hormone which result 
in promotion of gluconeogenesis, 

glycogenolysis, insulin resistance and 

constitution of hyperglycemia (Mechanick, 

2006), these facts explain significant 

elevation in plasma glucose as a result of 

herbicide intoxication which recorded in the 
present study.  An impairment of kidney 

functions was recorded in the present study. 

These effects could also be attributed to the 
changes in the threshold of tubular re-

absorption, renal blood flow and glomerular 

filtration rate (Zurovsky and Haber, 

1995).  The reduction in creatinine level 
could be attributed to the significant loss of 

muscle mass in treated fish (Lees et al., 

1994). The stimulation of AChE activity in 
both exposed groups of fish may be 

explained by that tested substance 

(diclofop-methyl) may couple with of 

AChE,
s
 active substrate (Acetylcholine) or 

with its receptor. Glutathione is the major 

low-molecular-weight, non-enzymatic 

antioxidant; it quenches oxyradical through 
its –SH group (Zhang et al., 2004). 

Glutathione depletion is considered a 

biomarker of environmental stress as 
observed in fish stressed by environmental 

pollutants (Pena-Liopis et al., 2001; 

Venkateswara- Rao, 2006). 

Malondaldehyde content (MDA) is a major 
oxidation product of peroxidized poly-

unsaturated fatty acids and increased MDA 

content is an important indicator of lipid 
peroxidation (Freeman and Crolo, 1981). 

In the present study total SH-Proteins was 

depleted in all treatments, an indication of 
sever oxidative stress, and may lead to lipid 

peroxidation and tissue damage. Also, an 

increase in malondaldehyde (MDA), the 

biomarker of LPO, could be generation of 
free radicals by the alteration in the normal 

homeostasis of the body resulting in 

oxidative stress. The study also showed the 
resultant induction of antioxidant could not 

quench the generated ROS induced by the 

toxicant (Saez et al., 1990). Banding 

patterns of proteins down by the 
electrophoresis techniques are the wide 

spread methods helped to formulate a better 

idea about the physiological and genetic 
effects and the action of chemicals such as 

pesticide (Rizkalla et al., 1997). 

The changes detected in muscles protein 
bands of Oreochromis niloticus after 

exposure to diclofop-methyl might be a 

result of the pesticide stress, and some 

unexpressed genes might have come to be 
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expressed to contradict such effect (Rashed 

et. al., 1992). 
Generally, from our results we are conclude 

that effect of low concentration on AST, 

ALP and AChE activities and albumin and 
total protein levels were more than the 

effect of high concentration. In contrast, 

influence of ALT activity and glucose, urea 

and MDA contents were highly with high 
concentration compared with low 

concentration.  Additionally, influence of 

muscle protein pattern was hard with low 
concentration. These results were explained 

by (Palaniappan and Karthikeyan, 2009) 

who recommended that one of the most 

important properties of a toxic pollutant is 
its ability to accumulate in the tissues of 

organisms. Over a long period, the 

pollutants present in the environment at 
very low levels may accumulate within the 

body of aquatic species by various 

mechanisms to the extent that they exert 

toxic effects. Therefore, it is of great 

importance to know the bioaccumulation 
potential of a pollutant. 

Finally, because of diclofop-methyl is a 

newly registered in Egypt as herbicide, 
there are few studies have clearly accounted 

for the cause and effect regarding suspected 

diclofop-methyl herbicide contamination 

and bioaccumulation of the aquatic 
environment. So in future research, we need 

to consider of this compound in the 

Egyptian environment, not only direct 
effects of single parent diclofop-methyl, but 

also indirect effects caused by its mixtures 

with other pesticides, including possible 

pesticide transformation products and 
numerous other biomarker responses have 

been widely used in field bio-monitoring 

studies as well as in laboratory 
investigations. 
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ميثيل فى سمك المياة -كموفوبىالمؤشرات الحيوية العديدة لمتراكم الحيوى لمبيد الدا
 (.Oreochromis niloticus البمطى النيمى)العذبة 

 
 1منال السيد الحموجى ،3، احمد عبداهلل غريب فرج2، شريف حسين عبدالرحمن1جميمة أحمد محمد قطب

 قسم بحوث متبقيات المبيدات وتموث البيئة 2- –مائية قسم بحوث سمية المبيدات لمثدييات واألحياء ال -1

 .مصر –جيزة  –الدقى  –مركز البحوث الزراعية  –المعمل المركزى لممبيدات 
 .مصر –جامعة الزقازيق  –كمية الزراعة  –قسم وقاية النبات  -3

 

 

امها لمكافحةة اففةات ىمةى تباتةات باستخديوصى  لكى يتم تقييم األخطار البيئية لمبيدات جديدة او لمبيدات قديمة ثم 
فالبد من دراسة تأثيرها ىمى الحياة البرية لذا  تقوم بةاجرا  دراسةات لتقةدير تةاثير تمةر المركبةات ىمةى الم ةايير . أخرى

جةةذ ذلةةر قمتةةا باسةةتخدام سةةمر البمطةةى التيمةةى كم  ةةر حيةةوى البيوكيمائيةةة لمكائتةةات مقروتةةة بتقةةدير متبقياتهةةا  ومةةن أ
مةةن سةةمر %  05وقةةد تةةم أوقد تقةةدير قيمةةة التركيةةز القاتةةذ لةةة . ميثيةةذ –لتقصةةى تةةاثير مبيةةد الح ةةائش الةةداى كموفةةو  

ثةم تةم م اممةة السةمر بتركيةزين مةن المبيةد . لتةر/ مجةم  98.6وقةد كةان  ( hr – LC50 96 )سةاىة  69البمطةى لمةدة 
لتةةةةر  التركيةةةةز / مجةةةةم  5896) 95/  9فةةةةالتركيز األوذ كةةةةان يمثةةةةذ  LC50ر تةةةةم اخيارهمةةةةا بتةةةةا  ىمةةةةى قيمةةةةة المختبةةةة

يةةةوم تحةةةت ال ةةةرو   .8لمةةةدة  LC50مةةن قيمةةةة ( لتةةةر  التركيةةةز المرت ةةة  / مجةةةم  5893) 3/  9واألخةةةر ( المةةتخ  
 . الم ممية

 

توضةةيحها بكةةالد مةةن التةةأثيرات البيوكيميائيةةة  وأوضةةحت الم ةةامالت أن التةةأثيرات ال سةةيولوجية لممبيةةد فةةى السةةمر يمكةةن
فالتسةةبة لتتةةائت التةةةراكم الحيةةوى أوضةةحت أن التةةةراكم الحيةةوى لممبيةةد بمةةةرور الوقةةت كةةان فةةةى . والتةةراكم الحيةةوى لممبيةةةد

امةا تتةائت التريةرات البيوكيمايئيةة فةى بالزمةا السةمر  الم امةذ  فقةد أوضةحت زيةادة . السمكة كمها أكثر مةن ال ضةالت
ب ةةد الت ةةر  لكةةال التركيةةزين مقارتةةة باألسةةمار  يةةر   AChEو  ALP و ALTفةةى ت ةةاط كةةال مةةن أتةةزيم  م تويةةة

وأيضةاد لةوح  زيةادة م تويةة . الم اممة  وكذلر أيضاد لوح  ت س التاثير فى مسةتويات كةالد مةن األلبيةومين و الجموكةوز
ومةن تاحيةة أخةرى (. لتر/ مجم  5896) ط ومستوى البروتيتات الكمية م  التركيز المتخ   فق ASTفى ت اط اتزيم 

زيةةادة م تويةةة فةةى مسةةتويات اليوريةةا  يق أن مسةةتويات الكريةةاتيتين قةةد ( لتةةر/ مجةةم  5893)فقةةد سةةب  التركيةةز ال ةةالى 
 -SHأمةةا بالتسةةبة لم ةةايير مضةةادات اقكسةدة الحيويةةة فةة ن مسةةتوى . أتخ ضةت فةةى كةةالد مةةن التركيةةزين المسةتخدمين

Protien  تمةا مسةتوى قةد أتخ ة  بيlipid peroxidation biomarker (MDA)  رت ة  فةى بالزمةا األسةمار أ
  وأيضاد لوح ت تريرات فى صةورة بروتيتةات البالزمةا وال ضةالت ىتةد ت ريةدهما كهربائيدةا. الم رضة لتركيزى الم اممة

 . فى األسمار الم رضة لمتركيزين المستخدمين
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