
The Egyptian Journal of Hospital Medicine (2008) Vol., 33: 404– 421 
 

 

The Toxicological effects of fenitrothion and vitamin E as antioxidant agent 

on the biochemical, cytogenetic and histopathological 

 parameters of white rats 
 

Fouad Abdel Reheim* Awad Abbas Ragab * Fatma.M. Hammam** ; 

Hossam El-Din Hamdy** 
*Department of Biochemistry, Faculty of Agriculture, Cairo University. 

**Department of Mammalian Toxicology, Central Agricultural Pesticides Laboratory, 

Agricultural Research Centre. 
 

Abstract 
 

         Background: The use of pesticides has been increased considerably nowadays compared 
to the past. The hazards of using such chemical compounds have been accentuated by the sharp 

rise of their use in agriculture, industry, by householders and governments. Exposure to 

organophosphorus insecticides (OPI) in agriculture is one of the occupational hazards. 
Fenitrothion is one of the most important OPI. The major object of the present study was to 

evaluated the toxicological (biochemical, mutagenic and histopathological) effects of tested 

insecticide "fenitrothion" alone or combined to vitamin E as an antioxidant agent to decrease 

their toxic effect.  
         Material and Method male albino rats were tested orally for 30 days, three doses of 

fenitrothion were used in absence and presence of vitamin E (1/20, 1/40 and 1/80 LD50). 

         Results the obtained data showed marked changes in biochemical parameter, highly 
inhibition of AchE activity; highly significant increase in the frequency of micronucleus 

(PCEM) in rat bone marrow cells at all doses of fenitrothion alone or combined to vitamin 

compared to control group. Also, the histopathological examination of liver and kidney tissues 
revealed high alternation in these tissues corresponding to biochemical changes. 

         Conclusion From these results we concluded that fenitrothion exert biochemical, 

mutagenic and histopathological effects in white rats. In addition, vitamin E has mild role in 

alleviating these toxicological effects.   
         Key words: Organophosphorus, Fenitrothion, Antioxidant agent, Micronucleus. 

 

Introduction 
 

         Organophosphorus (OP) compounds 
are among the pesticides which are widely 

used in agriculture. Their application and 

usage have increased astronomically in the 
last decade and will likely increase further 

in further. Some of these which are used at 

present in Egypt are dangerous when 

mishandled or wrongly used (Zahran et al., 
2005). OP represents one group of 

pesticides that has been shown to have toxic 

effects in humans (Tastsakis et al., 1998). 
The biochemical effects produced by 

pesticides can be enzyme induction or 

enzyme inhibition, the effect of pesticides 

may be detected by ensuring biochemical 
changes even before adverse clinical health 

effects can occur (Sivapiriya et al., 2006).   

Fenitrothion is one of the organoph-

osphorus (OP) insecticide controlling a 
wide range of insects and other pests, 

although fenitrothion exhibits low mamm-

alian toxicity, biochemical, morphological 
and functional alternations in animals 

tissues have been reported (El-halwagy et 

al., 2008). The prolonged administration of 

fenitrothion increased the concentration of 
corticosterone and glucose in plasma of 

male rats. It also increased the weight of the 

adrenal gland of male rats and altered its 
functions (Khan et al., 1990). Dermal, 

inhalation and oral exposure to fenitrothion 

inhibits acetylchloinestrase enzyme (AchE) 

in plasma, erythrocytes and brain of 
mammals (Ishimats et al., 1988), in 

addition to a considerable liver and kidney 

damage evidenced by elevation in serum 
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aminotransferase [AST and ALT] 

(Alsahhaf, 2006). In corresponding study 
found that fenitrothion caused a significant 

increase in aspartate aminotransferase 

(AST) and a significant decrease in alanine 

aminotransferase (ALT) when treated with 
combination of vitamin E and C. Interaction 

of plasma protein and pesticides have 

toxicological importance, because it control 
the degree and time of pesticides actions in 

the body (Cszerhasti and Forgacs, 1995). 

Pesticides bound to albumin can serve as a 
new biomarker of pesticides exposure in 

humans. A recent study recorded reduction 

in albumin when rats treated with 1/30 and 

1/60 of fenitrothion for 28 days (El-
halwagy et al., 2008).  

         Genotoxic effects are considered 

among the most serious side effects of 
pesticides. Several studies all over the 

world showed the cancer risk after exposure 

to insecticides (Wild, 1978 and IARC, 
1991). Previous studies have demonstrated 

that some pesticides have mutagenic and 

clastogenic activities in several biological 

test system (Celik et al., 2003). Organop-
hosphorus pesticides are chemical 

alkylating agent and therefore could be 

mutagenic/ carcinogenic (Chen et al., 
1981). There is evidence that some organ-

ophosphorus pesticides may have in-vivo 

genotoxic effect suggesting a possible link 

with long term or repeated heavy exposures 
(Hatjian et al., 2000). The micronucleus test 

has been used as an in-vivo cytogenetic test 

to estimate the clastogenic potential of 
chemicals. Micronuclei (MN) are a centric 

chromosome fragments or whole 

chromosome left behind during mitotic 
cellular division and appear in the 

cytoplasm of interphase cells as small 

additional nuclei. Many studies have 

demonstrated the efficiency of the 
micronucleus assay to detect DNA damage, 

produced under the effect of pesticides 

(Holland et al., 2002 and Abdel-Aziz, 
2004). The genotoxic effect of organoph-

osphorus on rat bone marrow was studied 

by many authors using the micronucleus 
assay (Zhou et al., 2005; Hammam, 2006 

and Hammam and Abdel-Mottaleb., 2007). 

They found significant increase in the 

induction of polychromatic erythrocytes 
micronuclei (PCEM). This study aims to 

investigate the toxicological effect of 

fenitrothion on biochemical, histopatholo-

gical and mutagenic changes on white rats 
after three different doses for 30 days and 

the role of vitamin E as antioxidant agent to 

minimize its mutagenicity. 

 

Material and methods 

 
Materials: 
         Pesticide: Fenitrothion insecticides in 

the formulated form, Sumithion 50, which 

contains fenitrothion 50% was purchased 

from Kafr El-zayat co. for Insecticides IND.  
         Antioxidant used: Vitamin E (150 

µg/kg bw). 

Animals and experimental design: 
         Male albino rats, weighting between 

(150-200 g), were used. Animals were 

supplied by the breeding of the Egyptian 

Organization for the Biology ND Vaccine 
Production, Egypt. The animals were 

housed in plastic cages and allowed to 

acclimate to environment for two weeks 
before starting the experiment. Animals 

were caged in 8 groups (5 animals for each 

group), they were given oral administration 
of OP or vitamin E by gastric tube daily for 

30 days. Groups classified as following:- 

G1 [negative control], G2 [control of 

vitamin E), G3 [20.70mg/kg(1/20 LD50 of 
fenitothion)], G4 [10.35mg/kg(1/40 LD50 

of fenitrothion)], G5 [ 5.17mg/kg(1/80 

LD50 of fenitrothion)], G6 [ 1/20 LD50  
+vitamin E], G7 [ 1/40 LD50 + vitamin E], 

G8 [ 1/80 LD50 + vitamin E].  
 

Sampling: 

         Blood collected from the retro-orbital 
plexus vein according to Schermer (1967), 

on heparinized tubes at 10, 20 and 30 days 

of treatment period. Plasma samples were 
separated by centrifugation of the blood 

samples at 3600 rpm for 15 min. Plasma 

samples were kept at -20
0
C for biochemical 

analysis. At the end of the experiment, 
animals were sacrified and samples of liver 

and kidney were excised for histopat-

hological studies, as well as femur for 
cytogenetic assay.  
 

Histopathology: 

         Histopathological examination was 

carried out according to Drury and 
Wallington (1980). The liver and kidney 

tissues were dissected and tissue samples 
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were fixed in 10% formalin solution for 14-

18h, passed in a series of graded ethanol 
and embedded in paraffin. Parrafin sections 

were cut with at 5um thickness and stained 

with hematoxylin and eosin for light 

microscopic examination. 

 
Biochemical assay: 

         Plasma transaminases (AST and ALT) 

activities were determined according to 
Reitman and Frankal (1957). Plasma choli-

nesterase (CHE) was assayed by the method 

of Waber (1966). Albumin, creatinine and 

urea concentrations were determined 
according to Dumas et al. (1971). Total 

protein was carried out according to the 

method of Domas (1975).  
Cytogenetic assay "Micronucleus test": 

         The frequency of micronucleated 

erythrocytes in femoral bone marrow 
preparation was evaluated according to the 

procedure described by Schmid (1976), 

with some modification recommended by 

Alder et al. (1991). 
         After the sacrifice of animals, both 

femurs were desiccated out, cleaned from 

muscular tissue and both cartilaginous 
epiphyses were cut off. The marrow was 

flushed out with 2 ml fetal calf serum (FCS) 

into a centrifuge tube, using a clean syring. 
The samples were centrifuged at 2000 rpm 

for 3 min. Following centrifugation, the 

supernatant was discarded and the cells 

resuspended in a drop of FCS. The 
suspension were spread on slides and air 

dried. The slides were fixed in methanol, 

stained in wright stain followed by giemsa 
stain and rinsed in distilled water. A 

thousand of polychromatic erythrocytes 

(PCE) was scored. The frequency of 

micronucleated cells was expressed as 
percent of total polychromatic cells. 

Statistical analysis: 

         The obtained data were calculated and 
statistically analyzed using students't-test 

for cytogenetic assay (Micronucleus) 

according to Sendecore (1969) and one way 
analysis of variance (A NOVA) by using 

Computer Micro stat program, Copyright C 

1978-85 by ECOSOFT for biochemical 

results.   

 

 

 

Results 
 

Biochemical results 

-Effect on aminotransferases enzyme 

activities: 

The data presented in table (1) 

showed that ALT activity decreased 

markedly with significant difference than 
control group (p<0.05), vitamin E showed 

the same effect. Comparing between fenit-

rothion treatments alone and combined with 
vitamin E exhibited non significant change 

at the end of experiment at all doses. 

         The result obtained in table (2) 
showed decrease in AST activity in all 

doses when compared to control group. 

Wile vitamin E not caused any significant 

change. Marked decrease in AST activity 
was observed in all doses when comparing 

between fenitrothion treatments alone and 

combined with vitamin E .  

 

- Effect on total protein concentration: 

         Table (3) showed that the total protein 
was increased significantly in all doses of 

fenitrothion at the end of treatment when 

compared to control group. Vitamin E 

exhibited significant decrease at all doses 
after 30 days. Comparing between 

fenitrothion alone and combined with 

vitamin E showed significant decrease in 
total protein in all doses at the end of 

treatment. 

 

-Effect on albumin concentration: 
         Albumin showed significant 

decreased in all doses after 30 days when 

compared to control rats. It has been found 
that vitamin E ameliorates albumin level  to 

the present vitamin, table (4).   

 

-Effect on creatinine concentration: 

         The data presented in table (5) 

showed that fenitrothion treatment with or 

without vitamin E caused significant 
decrease in creatinine level at all doses after 

30 days when compared to control group. 

There was non significant change when 
comparing between fenitrothion treatment 

and fenitrothion with vitamin E in all doses 

at the end of experiment. 
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-Effect on urea concentration: 

         The data obtained in table (6) showed 
that fenitrothion treatment with or without 

vitamin caused significant increase in urea 

concentration in all doses when compared 

to control group. 
         Comparing between fenitrothion alone 

and combined with vitamin E showed 

significant decrease of urea concentration 
after 30 days in all doses. 

 

-Effect on cholinesterase (ACHE) :   
         The results showed that AchE activity 

was markedly inhibited as a result of 

fenitrothion treatment, the statistical 

analysis showed highly significant 
decreased through all periods at all doses of 

fenitrothion treatment with or without 

vitamin E when compared to control group. 
Addition of vitamin did not improve AchE 

activity in all doses and periods when 

compared to control, while comparing 
fenitrothion alone and fenitrothion with 

vitamin groups showed significant increase 

in all doses and periods (table 7).  

 

Histopathological results: 

-Hisology results of Liver tissues: 

         Microscopically, liver of control 
(untreated rat) "G1,G2" revealed the normal 

histological structure of hepatic lobule (fig 

.1). In the other hand, liver of rat from 

group G3 treated with "1/20 LD50" of 
fenitrothion showed vacuolar degeneration 

of hepatocytes (fig.2a) and focal hepatic 

hemorrhage (fig.2b). 
         However, liver of rat from group G6 

treated with 1/20 LD50 of fenitrothion 

combined with vitamin E revealed vacuolar 
degeneration of sporadic hepatocytes 

(fig.3). Liver of rat from group G4 treated 

with 1/40 LD50 of fenitrothion showed 

vacuolar degeneration of hepatocytes as 
well as appearance of apoptotic body 

(fig.4). Meanwhile, liver of rat from group 

G7 treated with 1/40 LD50 of fenitrothion 
combined with vitamin E showed vacuolar 

degeneration of centrilobular hepatocytes 

(fig.5). Examined liver of group G5 treated 
with 1/80 LD50 of fenitrothion revealed 

vacuolar degeneration of hepatocytes 

(fig.6). However, liver of rat treated with 

1/80 LD50 of fenitrothion "G8" combined 
to vitamin E revealed apparent normal 

hepatocytes (fig.7).   

-Histology results of kidney tissues:     

         Examination of kidney tissues of 
control group (untreated rat) "G1,G2" 

revealed normal histological structure of 

renal parenchyma (fig 8). On the other 

hand, kidney of rat from group G3 treated 
with 1/20 LD50 of fenitrothion showed 

vacuolations of endothelial lining 

glomerular tufts (fig.9a) and epithelial 
lining renal tubules as well as focal renal 

hemorrhage (fig.9b). Moreover, kidneys of 

rat from group G6 treated with 1/20 LD50 
of fenitrothion combined to vitamin E 

revealed vacuolations of endothelial lining 

glomerular tuft and epithelial lining renal 

tubules (fig.10). Kidneys of rat from group 
G4 treated with 1/40 LD50 of fenitrothion 

showed presence of eosinophilic protein 

cast in the lumen of some renal tubules 
(fig.11). However, kidneys of rats from 

group G7 treated with 1/40 LD50 of 

fenitrothion combined with vitamin E reve-
aled no histopathological changes (fig.12). 

Also kidneys of rat from group G5,G8 

treated with 1/80 LD50 of fenitrothion with 

or without vitamin E revealed no 
histopathological changes (fig.13)            

 

Cytogenetic results (micronucleus assay):   
         The number of micronuclei was 

evaluated and compared with both negative 

control and positive control (ethyl methane 

sulfonate "EMS"). 500-1000 cells were 
examined per rat and the numbers of 

micronucleated PCE were counted and the 

data obtained are illustrated in table (8). 
         In normal sample (negative control), 

28 of micronucleated polychromatic eryth-

rocytes (PCE) cells were obtained among 
2000 examined cells which represent 1.4%, 

while in the EMS treatment 68 PCE cells 

were counted which represent 1.7%. The 

treatment with 1/20, 1/40 and 1/80 of LD50 
gave 177, 89 and 81 PCE cells with the 

percentage of 8.8%, 4.45% and 4.5% 

respectively. The obtained results showed 
that fenitrothion at all doses showed an 

increase in the frequency of micronucleated 

polychromatic erythrocytes (PCE) cells. 
Also the statistical analysis of these results 

indicated that the tested pesticide exert high 

significant increase in the induction of 

micronuclei in 1/20 LD50 of treatment, 
while the 1/40 and 1/80 LD50 of 

fenitrothion produced significant increase in 
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the number of PCE cells when compared to 

control group. 
         Table (8) summarizes the numbers 

and percentage of polychromatic erythro-

cytes in bone marrow of rats after fenitro-

thion treatment alone or combined to 
vitamin E 

         The results showed an increase in the 

frequency of micronucleated erythrocytes 

PCE cells in the three doses of fenitrothion 

with the presence of vitamin E when 
compared to control group. The obtained 

data revealed slight decrease in the number 

of micronuclei after addition of vitamin 

when compared to fenitrothion treatment. 
The micronuclei in PCEM in bone marrow 

of rats were shown in fig (14). 

 

 

Table ( 1 ) Effect of fenitrothion alone and fenitrothion with vitamin E on ALT (U/l) 

activity  in male rats 

 

30 days 20 days 10 days Treatment 

11.25± 0.15 10.62± 0.46 9.25± 0.62 G1 

Negative control 

10.75± 0.53 9.75 ± 0.11 9.00± 0.70 G2 
Control of vitamin E 

4.50± 0.27 a 18.75± 0.10 a 15.00± 0.81 a G3 (1/20LD50) of 
Fenitrothion 

4.75± 0.29 a 12.50± 0.37 a 12.25 ±0.94 a G4 (1/40LD50) of 

Fenitrothion 

5.75± 0.29 a 12.80 ±0.38 a 11.37± 0.11 a G 5 (1/80LD50) of 

Fenitrothion 

3.95± 0.37 c 8.25± 0.29 c,b 9.5± 0.81 b G 6 

1/20 LD50+vitamin E 

4.12± 0.05 c 7.25 ±0.18 c,b 8.75± 0.50 b G 7 

1/40 LD50+vitamin E 

5.30± 0.23 c 7.75± 0.67 c,b 8.77± 0.58 b G 8 

1/80 LD50 +vitamin E 

0.782 1.842 2.197 L.S.D 

 

All data are expressed as means ± SE (four rats). 
a significant different between fenitrothion treatmet and control. (P< 0.05) 

b significant different between fenitothion and fenitrothion treatmet with vitamin E. (P< 0.05) 

c significant different between fenitrothion treatment with vitamin E and control. (P< 0.05) 
L.S.D =Least Significant Difference 
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Table ( 2 )Effect of fenitrothion alone and fenitrothion with vitamin E on  AST (U/l)  

                 activity in male rats 
 

30 days 20 days 10 days Treatment 

65.00±0.81 75.00± 7.46 70.00 ±6.33 G1 

Negative control 

62.90± 4.51 74.75± 4.28 72.00± 7.02 G2 

Control of vitamin E 

48.00± 4.08 a 85.00± 5.15 78.00 ±8.09 G3 (1/20LD50) of 
Fenitrothion 

42.25± 2.51 a 97.75± 8.16 a 74.00 ±5.29 G4 (1/40LD50) of 
Fenitrothion 

52.00 ±2.20 a 79.75± 4.28 60.00 ±4.33 G 5 (1/80LD50) of 

Fenitrothion 

65.25±2.26 70.00±5.51 b 70±10.43 G 6 

1/20 LD50+vitamin E 

68.25 ±7.49 b 67.00 ±4.50 b 58.00± 5.29 G 7 

1/40 LD50+vitamin E 

68.00± 4.83 b 52.00± 3.28 c,b 57.50 ±5.92 G 8 

1/80 LD50 +vitamin E 

10.98 13.31 16.11 L.S.D 

All data are expressed as means ± SE ( four rats). 

a  significant different between fenitrothion treatment and control. (P< 0.05) 

b  significant different between fenitrothion treatmet and fenitrothion with vitamin E. (P< 0.05) 
c  significant different between fenitrothion treatmet with vitamin E and control. (P< 0.05) 

L.S.D =Least Significant Difference 

 

Table (3) Effect of fenitrothion alone and fenitrothion with vitamin E on total protien 

(gm/100ml) concentration in male rats 

 

30 days 20 days 10 days Treatment 

3.21  ±   0.10 3.96 ±     0.34 3.00 ± 0.12 G1 

Negative control 

3.50 ±     0.10 3.10  ±   0.16 3.76 ±   0.10 b G2 

Control of vitamin E 

4.23 ±    0.29 a 3.66 ±    0.40 a 2.88  ±   0.05 a G3 (1/20LD50) of 

Fenitrothion 

3.73 ±     0.12 a 3.51  ±   0.16 a 2.45  ±    0.09 a G4 (1/40LD50) of 

Fenitrothion 

3.82  ±   0.17 a 2.69 ±      0.09 a 2.43 ±    0.10 a G 5 (1/80LD50) of 

Fenitrothion 

2.67 ±     0.11 c,b 3.66 ±      0.04 c 3.65  ±    0.13 c,b G 6 

1/20 LD50+vitamin E 

3.0  ±    0.16 c,b 3.91 ±   0.03 c,b 3.67 ±     0.11 c,b G 7 
1/40 LD50+vitamin E 

2.85  ±     0.10 c,b 3.61  ±   0.06 c,b 3.59 ±    0.07 c,b G 8 

1/80 LD50 +vitamin E 

0.466 0.289 0.245 L.S.D 

All data are expressed as means ± SE ( four rats). 
a  significant different between fenitrothion treatment and control. (P< 0.05) 

b  significant different between fenitrothion treatment and fenitrothion with vit. (P< 0.05) 

c  significant different between fenitrothion treatmet with vitamin E and control. (P< 0.05) 
L.S.D =Least Significant Difference 
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Table (4 ) Effect of fenitrothion alone and fenitrothion with vitamin E on Albumin (g/dl) 

concentration in male rats 
 

30 days 20 days 10 days Treatment 

3.88  ±      0.09 3.16  ±       0.14 2.46  ±  0.11 G1 

Negative control 

3.17   ±      0.29 2.95   ±      0.16 2.01   ±    0.15 G2 

Control of vitamin E 

3.08    ±      0.59 a 4.01   ±       0.33 a 4.26   ±     0.08 a G3 (1/20LD50) of 
Fenitrothion 

3.25    ±      0.13 a 3.20    ±     0.27 4.26  ±      0.21a G4 (1/40LD50) of 
Fenitrothion 

3.20     ±     0.12 a 3.08    ±      0.15 3.23  ±      0.25 a G 5 (1/80LD50) of 

Fenitrothion 

3.91     ±     0.25 b 3.91     ±     0.07 2.46  ±       0.24 b G 6 

1/20 LD50+vitamin E 

3.93   ±       0.16 b 3.40   ±      0.11 2.16   ±      0.19 b G 7 

1/40 LD50+vitamin E 

3.95   ±       0.11 b 2.68    ±      0.11 2.89  ±       0.17 b G 8 

1/80 LD50 +vitamin E 

0.574 0.681 0.565 L.S.D 

All data are expressed as means ± SE ( four rats). 
a  significant different between fenitrothion treatment and control. (P< 0.05) 

b  significant different between fenitrothion treatment and fenitrothion with vitamin E. (P< 0.05) 

c  significant different between fenitrothion treatment with vitamin E and control. (P< 0.05) 

L.S.D =Least Significant Difference 
 

Table (5 ) Effect of fenitrothion alone and fenitrothion with vitamin E on creatinine 

(mg/dl) concentration in male rats for 30 days. 
 

30 days 20 days 10 days Treatment 

64.64 ±   2.20 63.59 ±   1.10 44.58 ±   2.37 G1 

Negative control 

50.62  ±   1.99 54.96 ±   1.82 49.55 ±    0.87 G2 

Control of vitamin E 

59.30  ±   1.38 a 55.37 ±   1.74 a 51.78 ±    0.74 a G3 (1/20LD50) of 

Fenitrothion 

58.33  ±   2.24 a 51.53±    1.09 a 52.22 ±    2.58 a G4 (1/40LD50) of 

Fenitrothion 

57.94  ± 1.77 a 55.28  ±  1.46 a 49.55±    2.36 G 5 (1/80LD50) of 

Fenitrothion 

58.20  ±    1.03 c 58.41 ±   1.92 c 43.78 ±   1.94 b G 6 

1/20 LD50+vitamin E 

53.51 ± 1.91 c 54.73 ±   2.03 c 44.22  ±  0.92 b G 7 

1/40 LD50+vitamin E 

52.32   ±   0.63 c 
 

52.96 ±   2.39 c 43.01  ±   1.91 b G 8 
1/80 LD50 +vitamin E 

5.670 4.946 5.143 L.S.D 

All data are expressed as means ± SE ( four rats). 
a  significant different between fenitrothion treatment and control. (P< 0.05) 

b  significant different between tfenitrothion treatment and fenitrothion with vitamin E. (P< .05) 

c  significant different between fenitrothion treatment with vitamin E and control. (P< 0.05) 

L.S.D =Least Significant Difference 
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Table (6 ) Effect of fenitrothion alone and fenitrothion with vitamin E on urea (mg/dl) 

concentration in male rats for 30 days. 
 

30 days 20 days 10 days Treatment 

 1.86 ± 30.57  2.07 ± 57.53  2.14 ± 45.89 G1 

Negative control 

 1.98 ± 26.84  3.04 ± 35.63  2.25 ± 43.45 G2 

Control of vitamin E 

a 2.33 ± 62.83 a 1.50 ± 48.02  3.07 ± 42.45 G3 (1/20)LD50 of 
fenitrothion 

a 3.68 ± 50.83 a 1.67 ± 44.62  3.56 ± 56.34 G4 (1/40)LD50 of 

fenitrothion 

a 3.40 ± 62.05 a 0.65 ± 47.05  1.71 ± 45.21 G 5 (1/80)LD50 of 

fenitrothion 

b,c 1.34 ± 44.89 b,c 3.82 ± 38.77  4.81 ± 43.08 G 6 

1/20 LD50+vitamin E 

b,c 2.09 ± 40.27 b,c 2.31 ± 35.02  3.61 ± 49.73 G 7 

1/40 LD50+vitamin E 

b,c 0.52 ± 41.15 b,c 0.66 ± 37.19  1.92 ± 42.33 G 8 

1/80 LD50+vitamin E 

6.84 9.12 8.52 L.S.D 

All data are expressed as means ± SE ( four rats). 
a  significant different between fenitrothion treatment and control. (P< 0.05) 

b  significant different between fenitrothion treatment and fenitrothion with vitamin E. (P< 0.05) 

c  significant different between fenitrothion treatment with vitamin E and control. (P< 0.05) 
L.S.D =Least Significant Difference 

 

Table (7 ) Effect of fenitrothion alone and fenitrothion with vitamin E on AChE (U/l) 

activity in male rats for 30 days. 
 

All data are expressed as means ± SE ( four rats). 

a  significant different between fenitrothion treatment and control. (P< 0.05) 

b  significant different between fenitrothion treatment and fenitrothion with vitamin E. (P< 0.05) 
c  significant different between fenitrothion treatment with vitamin E and control. (P< 0.05) 

L.S.D =Least Significant Difference 

30 days 20 days 10 days Treatment 

 4.08 ± 284.73  2.45 ± 271.0  3.08 ± 229.34 G1 

Negative control 

 4.5 ± 268.46  2.60 ± 286.27  6.48 ± 297.78 G2 

Control of vitamin E 

a 14.47 ± 157.88 a 4.99 ± 207.82 a 5.92 ± 217.78 G3 (1/20)LD50 of 

fenitrothion 

a 10.67 ± 131.05 a 3.22 ± 218.63 a 2.25 ± 200.33 G4 (1/40)LD50 of 

fenitrothion 

a 13.48 ± 235.31 a 1.18 ± 239.29  5.96 ± 228.97 G 5 (1/80)LD50 of 

fenitrothion 

c,b 3.23 ± 194.59 c,b 3.26 ± 223.36 c,b 7.75 ± 250.92 G 6 

1/20 LD50+vitamin E 

c,b 3.13 ± 202.33 c,b 1.73 ± 228.21 c,b 8.30 ± 271.83 G 7 

1/40 LD50+vitamin E 

c,b 10.46 ± 250.11 c,b 3.42 ± 260.08 c,b 5.83 ± 262.26 G 8 

1/80 LD50+vitamin E 

 32.58    8.99     29.52  L.S.D 
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Table ( 8 ) Micronuclei in polychromatic erythrocytes in rats bone marrow cell treated  

with fenitrothion alone or combined with vitamin E for 30 days. 
 

Mean 

± SD 

% 

micronucleated 

PCE 

Total No of 

micronucleated 

PCE 

No of 

micronucleated 

PCE 

Total no 

examined 

cell 

Treatment 

Samll Big 

 

7.00 

0.70± 

 

1.40% 

 

28 

 

8 

 

20 

 

2000 

G1 

Negative 

control 

 

17 

± 1.29 

 

1.70% 

 

68 

 

30 

 

38 

 

2000 

Positive 

Control 

(EMS) 

 

44.25* * * 

± 0.98 

 

8.80% 

 

177 

 

67 

 

110 

 

2000 

G3 

1/20 LD50 

 

 

22.25* * 

± 1.03 

 

4.45% 

 

89 

 

 

19 

 

70 

 

2000 

G4 

 

1/40 LD50 

20.25* * 

± 0.47 

 

4.50% 

 

81 

 

9 

 

72 

 

2000 

G5 

 

1/80 LD 50 

 

35.25* * * 

± 1.75 

 

7.05% 

 

141 

 

11 

 

138 

 

2000 

G6 

1/20LD50+ 

vitamin E 

 
19.50* * 

± 0.28 

 
3.90% 

 
78 

 
8 

 
70 

 
2000 

G7 
1/40 LD50+ 

vitamin E 

18.25* * 

± 0.75 

 

3.65% 

 

73 

 

3 

 

70 

 

2000 

G8 

1/80 LD50+ 

vitamin E 

EMS: Ethyl methan  sulfonate (250 mg/kg b.wt) 

*** p< 0.001 : This difference is considered to be very highly statistically significant   ** p< 

0.01 : This difference is considered to be highly statistically significant   
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Fig(1) Liver of control ,untreated  rat showing the 

normal histological structure hepatic lobule.(Hand E 

X 200) 

Fig(2a) Liver of rat from group (a)1/20 LD50 

showing vacuolar degeneration of hepatocytes 

(Hand E X 200) 

  

Fig(2b)Liver of rat from group (b)1/20 LD50 showing 
focal hepatic hemorrhege (Hand E X 200) 

Fig(3)Liver of rat from group 1/20 LD50+v 

showing vacuolar degeneration of sporadic 

hepatocytes.  (Hand E X 200) 

  

Fig(4) Liver of rat from group 1/40 LD50  showing vacuolar 
degeneration of as well as appearance of apoptotic body 
(Hand E X 200) 

Fig(5)Liver of rat from group 1/40 LD50 +V  

showing vacuolar degeneration of centrilobular 

hepatocytes. (Hand E X 200) 

  

Fig(6) Liver of rat from group 1/80 LD50 showing 

vacuolar degeneration of    hepatocytes (Hand E X 
200) 

       Fig (7)Liver of rat from group 1/80 LD50 +V 

showing apparent normal hepatocytes. 
(Hand E X 200) 
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Fig.(8):Kidney of control ,untreated  rat showing the 

normal histological structure of renal  parenchyma. (Hand 

E X 200) 

Fig(9a) Kidney of rat from group 1/20 LD50 

showing vacuoletions of endothelial (Hand E X 

200) 

  

Fig(9b): Kidney of rat from group 1/20 showing 

vacuoletions of epithelial liming renal  tubules and focal 
renal hemorrhege (Hand E X 200) 

Fig(10): Kidney of rat from group 1/20 LD50+V 

showing vacuoletions of endothelial liming 
glomeruler  tuft and epithelial liming renal  

tubules (Hand E X 200) 

  

Fig(11): Kidney of rat from group 1/40 showing 

losinophilic protein cast in the  lumen of some  renal  

tubules (Hand E X 200) 
 

Fig(12,13): Kidney of rat from group 1/40 +V, 

1/80, 1/180+V showing no histological change. 

(Hand E X 200) 
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Fig(14) micronuclei in rat bone marrow cells treated with different doses of fenitrothion 

alone and combined with vitamin E 
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Discussion 

 
         Extensive application of pesticides is 
usually accompanied with serious problems 

of pollution and health hazards. It is 

established that many pesticides, in 
common use can produce some toxic and 

adverse effects on the liver, kidney and 

other biological systems when tested on 
various types of experimental animals 

through their mode of action or by 

production of free radicals that damage all 

cell components (Khan et al., 2006).     
Concerning the toxic effect of fenitrothion 

insecticide on liver enzymes, our study 

revealed a significant increase in AST and 
ALT activity after 10, 20 days of treatment 

followed by significant drop after 30 days. 

The same results were reported in 

fenitrothion combined with vitamin E 
treatment groups. 

         Similar studies were reported on 

different animals' species showing 
significant changes in aminotransferase 

enzymes activity as a result of 

organophosphorus treatment (Ayyat et al., 
2000; Varisk et al., 2004). Our finding are 

in harmony with those obtained by Irfan-

Altutas and Nemik-Delibas (2002),who 

reported that fenthion caused significant 
decrease in ALT activity and treatment with 

combination of vitamin E and C led to 

significant decrease in aminotransferase 
activity (AST and ALT). 

         On the other hand, our results are in 

contrast with those obtained by Hassan et 

al. (2002) who reported that fenitrothion 
caused significant elevation in AST 

activity. Some studies recorded an increase 

in ALT and AST activities after fenitrothion 
treatment (Fahmy and Darwish, 2002; El-

halwagy et al., 2008).  

         In the present study, a reduction in 
plasma transaminases was prominent in 

animals treated with fenitrothion may be 

attributed to either the effect of pesticide 

metabolite which inhibited several 
endogenous enzymes particularly ALT, 

AST and /or to the increased rate of 

catabolism of these enzymes in plasma of 
treated animals (Kramer, 1989). Moreover, 

Hashem (1980) and Talcott (1979), reported 

that the depression in the activity of 
transaminases may be due to the formation 

of complex compounds with AST or ALT 
in the liver. 

         Low albumin levels in our results may 

be attributed to impaired synthesis as a 
result of liver diseases, increased breakd-

own of protein due to tissue damage or 

inflammation, increased protein loss 
associated with renal disease.  

         On the contrary, the results of the 

present work agree with (Hassan et al, 

2002), they found that fenitrothion orally 
administration into rabbits resulted in 

significant changes in total protein and 

albumin. In our study the protective role of 
vitamin E were observed by decreasing 

total protein concentrations compared to 

fenitrothion treatment alone.  

         Our results in line with (El-halwagy et 
al. 2008), who found reduction in albumin 

after treated 1/30 LD50 of fenitrothion for 4 

days.         
         The creatinine level was declined 

markedly in treated groups with fenitro-

thion and vitamin E, which may be 
attributed to decrease in the muscle mass of 

treated animals (Lees et al., 1994).  

         An elevated in blood urea level in our 

data may be due to decrease in the 
glomerular filtration rate (GFR)/ or total 

renal blood flow in treated animals and may 

reflect an accelerated rat of protein catabo-
lism rather than decreased urinary excretion 

of urea (Finco, 1989). Also, elevated blood 

urea may be due to faulty excretion, as 

occurs in renal failure (Hood, 1980).  
         Our results showed that vitamin E 

may have protective effect in decreasing 

urea concentration. Pararell result was 
recorded in two comparative studies by 

(Hassan et al., 2002 and El-halwagy et al., 

2008), they reported increase in urea levels 
following fenitrothion treatment. 

         Regarding the plasma cholinesterase 

(ChE) activity, considered a standard 

biomarker of organophosphorus poisoning. 
The present study revealed that fenitrothion 

treatment at all doses induces the classical 

inhibitory effect of organophosphorus 
insecticides. Similar result carried out by 

Okahashi et al. (2005), who reported the 

inhibition in ChE activity occur when 
animals intoxicated with different doses of 
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fenitrothion for different periods. The 

inhibition of ChE that restricts the activity 
of acetylcholine (Ach) in space and time 

causes an increase in Ach content at sites of 

cholinergic transmission in the body. The 

inhibition of ChE is the most plausible 
explanation for much of the symptom-

otology following OP intoxication 

(Yamashita et al., 1997).  Our data are in 
line with several studies which reported a 

marked inhibition of ChE activity followed 

organophosphorus insecticides administra-
tion in different animal species (Abdallah, 

2004; Antonijevic et al., 2005; Hammam 

and Abdel-Mottaleb, 2007). 

         Our finding in accordance to EL-
halwagy et al. (2008) reported inhibition in 

ChE activity when rat treated with different 

doses of fenitrothion for 28 days. 
         The above findings were confirmed 

by histopathological changes in liver and 

kidney under the intoxication effect of 
fenitrothion. The present study revealed that 

fenitrothion showed varying pathological 

signs depending on the dose; high dose 

caused marked damage of the liver tissues 
in the form of vacuolar degeneration of 

hepatocytes and focal hepatic hemorrhage. 

The kidney exhibited focal renal 
hemorrhage, vacuolations of endothelial 

lining glomerular tufts and eosinophilic 

protein cast in the lumen of some renal 

tubules. These findings support the results 
of the study which stated that fenitrothion 

was found to induce ultra structural changes 

in liver cells especially after 12 h exposure; 
where nuclear membrane was completely 

distorted (El-halwagy., et al., 2006). 

Nuclear intactness was totally lost and 
smooth endoplasmic reticulum and Golgi 

apparatus was abnormally enlarged after 24 

h of intoxication (Kumar et al., 1993).         

These finding are supported by that 
previously recorded by El-kashoury (1999), 

El-halwagy (2000) who found that rats 

treated with Ops induced changes in 
hepatocytes, infiltration of inflammatory 

cells and hemorrhages in liver tissues. 

         The micronucleus test is considered 
one of cytogenetic test in this study where 

chromosome damage could be detected as a 

result of mutagenic effects of some 

chemical and physical agent. The 
cytological recognition of chromosome 

damage is limited to cells that undergo 

proliferation after exposure to the damage 

agent (Hammam and Abdel-Mottalab, 
2007). Several studies in population 

exposed to pesticides have showed that the 

micronucleus assay is good method of 

detecting increase of cytogenetic damage in 
exposed individuals (Gomez-Arroyo et al., 

2000). 

         Many studies have demonstrated the 
efficiency of the micronucleus assay to 

detect DNA damage under the effect of 

pesticides (Holland et al., 2002 and Abdel-
Aziz, 2004). 

         In the present study fenitrothion 

separately and in combination with vitamin 

E induce micronucleated cells, this may 
indirectly reflect chromosome breakage or 

impairment of the mitotic apparatus. 

Similar results were reported by many 
authors (Titenko-Holland et al., 1997; El-

kahtib and Shalaby, 2001; Hammam and 

El-kahtib, 2004). They found increase in the 
frequency of micronucleus in bone marrow 

of rats after exposure to organophosphorus 

insecticides. Organophosphorus pesticides 

are chemical alkylating agents and therefore 
could be mutagenic or carcinogenic (Chen 

et al., 1981). There is evidence that some 

organophosphorus pesticides may have in-
vivo genetic effects, suggesting a possible 

link of cancer with long term or repeated 

heavy exposure (Hatjian et al., 2000). Our 

findings of increase in micronucleus 
frequency in bone marrow of rats indicate a 

potential hazard posed by pesticides 

exposure. These data are in line with 
several studies which reported a high 

prevalence of micronucleus frequency as a 

biomarker of chromosome damage (Davis 
et al., 1998; Holland et al., 2002 and 

Gomez-Arroyo et al., 2000). In agreement 

to our results Liberman et al. (1998), 

reported that organophosphorus compounds 
have very specific toxic effects; they are 

also neurotoxic, immunotoxic and 

genotoxic.  
         In Conclusions, our results 

demonstrated that, intoxication with 

fenitrothion induced significant damage of 
liver and kidney tissues leading to 

imbalance in liver and kidney enzymes. 

However, supplementation with vitamin E 

during our experimental period partially 
ameliorates the toxic effect of fenitrothion 

on the liver and kidney tissues and their 
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functions. Further studies are recommended 

to assess the level of recovery of the organs 
and their functions in case of stopping the 

intoxication with fenitrothion and 

prolonging the duration of vitamin E 

supplementation.    
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كعاهل هضاد لالكسدة على  Eالتأثيراث السويت لوبيد الفينتروثيىى وفيتاهيي 

 الطفريت و الهستىباثىلىجيت فى الجرذاى البيضاء, العىاهل البيىكيوائيت 
 

حسام الديي - -**فاطوت هحود هوام -* عىض عباس رجب–* فؤاد عبد الرحين

 **حودي

 نكبْشةجبيؼت ا –كهيت انضساػت  -قسى انكيًيبء انحيٕيت*

 -انًؼًم انًشكضٖ نهًبيذاث  -قسى سًيت انًبيذاث نهثذييبث ٔاالحيبء انًبئيت**

 ٔصاسة انضساػت
 

يًب أدٖ انٗ صيابدة انخراش ياٍ انخؼاشث نًثام . صاد اسخخذاو انًبيذاث بًؼذالث كبيشة         
أٌ انخؼاااشث . ْااازِ انكيًبٔيااابث الاااٗ ياااابالث انعاااُبػت ٔانضساػااات ػهاااٗ جًياااغ انًساااخٕيبث

كببث انفسفٕػضٕيت ٔانًسخخذيت كًبيذاث الٗ يابل انضساػت يؼخبش يٍ ػٕايم انخرٕسة نهًش

يؼخبش انفيُخشٔثيٌٕ ياٍ أْاى يبياذاث انفسفٕػضإيت ٔانخاٗ حاى دساساخٓب ػهاٗ . نهاُس انبششٖ

انٓذف االسبسٗ يٍ ْزِ .  Eانفئشاٌ انبيضبء الٗ ٔجٕد بؼض يضبداث االكسذة يثم اليخبييٍ 

ثيشاث انبيٕكيًبئياات ٔانرفشياات ٔانٓسااخٕببثٕنٕجيت نًبيااذ انفيُخشٔثياإٌ انذساساات ْاإ حكياايى انخاا 

. كؼبيم يضبد نالكسذة نخكهيم انخ ثيش انسًٗ نهًبيذ انًخخباش Eيُفشدا أٔ ببالضبالت انٗ اليخبييٍ 

ياإو ببسااخخذاو ثااالد  30حاى اتخباابس ركاإس اناااشراٌ انبيضاابء ػااٍ عشيااف انخاشيااغ باابنفى نًااذة 

يٍ اناشػت انكبحهت انُعف يًيخت الٗ ٔجٕد ٔػاذو  1/00ٔ  1/40,  1/20يسخٕيبث نهاشػت 
 .Eٔجٕد اليخبييٍ 

ٔ حثباي  يهحإ  ,ٔاضا  الاٗ يؼاذالث االتخبابساث انبيٕكيًبئيات أٔضحج انُخابئ  حيياش         

كزنك صيبدة يؼُٕيت الٗ احذاد انُٕيبث انعييشة الٗ تاليب َخبع , الَضيى اسُيم كٕنيٍ اسخيشيض

ٔ ٓاش اَخفابث الاٗ انًاتاشاث . ػظبو اناشراٌ انبيضبء ػهٗ يسخٕٖ اناشػبث انًساخخذيت

ناااشراٌ انًؼبيهاات باابنفيُخشٔثيٌٕ الااٗ ٔجاإد انبيٕكيًبئياات ٔكاازنك ػااذد انُٕياابث انعااؼيشة الااٗ ا

ا ٓاشث .  Eيكبسَت بًإًػت اناشراٌ انًؼبيهت ببنفيُخشٔثيٌٕ الاٗ ييابة اليخابييٍ  Eاليخبييٍ 

ايضب االتخببساث انٓساخٕببثٕنٕجيت حيياش يهحإ  الاٗ اَساات انكباذ ٔانكهاٗ نهااشراٌ انًؼبيهات 
  Eهص يٍ ْازِ انذساسات أٌ اليخابييٍ َسخخ.  Eببنًبيذ سٕاء كبٌ يُفشدا أٔ يخؼبقبب يغ اليخبييٍ 

 .          نّ دٔس الٗ حكهيم انخ ثيشاث انسًيت نهفيُخشٔثيٌٕ 
 


