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Abstract 
 
          The organophosphate insecticide feneitrothion is a contact insecticide and 
selective acaricide.  It is used as a fly, mosquito and cockroach, residual contact spray 
for farms and public health programs. 
          The objectives of the present study were to evaluate the toxicity of fenitrothion on 
the female rate and the possible protective effects of ascorbic acid (vitamine C) and 
beta–carotene as antioxidant agents against the toxicity induced by fenitrothion.  Sixty 
of adult female albino rats were randomly assigned to six equal groups including control 
group and groups treat����������	
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�������������	��������–���������������
�� ��� ��	��� 	
��� ��� 	
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��� ����� � ���� ���� !"�
successive days. 
           Ingestion of  fenitrtothion caused a significant increase in ALT (alanine 
transferase), AST (aspartate transferase), and AP (alkaline phosphatase). It decreased 
signifiantly GL (glucose) level, AchE (acetyle cholinesterase) and GSH (glutathion 
reductase) activities, while, it had insignificant effects on TB (total bilirubine) and a 
slight decrease in TP (total protein). The histological study of female rat liver tissues by 
Hx & Eosin,P.A.S, and Methyl Green Pyronine  revealed that, fenitrothion showed 
vascular and degenrative changes in the hepatic cells, Also, it caused a significant 
decrease in glycogen contents and depletion in of nucleic acids in hepatic cells. 
           Treatments with ascorbic acid and beta–carotene plus fenitrothion hasn’t been 
caused any significant changes in all parameters in serum of female rats. Treatment with 
ascorbic acid plus fenitrothion resulted a significant improvement in all parameters 
tested regarding to the histological study, while, beta-carotene plus fenitrothion showed 
the same improvement except in glycogen content in hepatic cells . 
Key Words : Fenitrothion – Toxicity – ALT – AST – GL – AChE – Rats – Histological 
– beta – carotene – Ascorbic acid .       
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Introduction 
 
          The immense increase in 
agricultural productivity which has 
occurred since world war II owns much 
to the introduction of synthetic 
pesticides. The powerful insecticidal 
properties of the organophsphorous 
compounds promoted their widespread 
use for the control of agricultural pests 
and invertebrate vector of animals and 
human disease. Unfortunately, the 
problems of residual toxicity has led to 
significant damage to many ecosystems 
and concern that their presence in all 
types of food might present a carcino -
���
����.������������/��������0""��� 
         The organophosphate insecticide 
fenitrothion is a contact insecticide and 
selective acaricide of low ovicidal 
properties. It may also be used as a fly, 
mosquito, and cockroach residual 
contact spray for farms and public 
������� %������
� 12����
���� �0"34�� 5��
the last years, the using of 
organophosphate insecticide in Egypt 
was increased; humans and non-target 
organisms are exposed to these 
pesticides, via food, water, and air. 
There is much toxicological effect due 
to the chemical. Fenitrothion is greater 
acetylcholin esterase (AChE) inhibitor 
�����(�����
����6�������������000��� 
����������(��

��� ��� ��� ��000��� ��%������
that organophosphates had been shown 
to produce oxidative stress through the 
generation of free oxygen radicals. 
 	
7��
� ��� ��� ��00"��� ������ ����� ����
hepatic antioxidant defense system, 
glutathion reductase (GSH). Comprising 
catalase and GSH peroxidase 
significantly increased in OP treated 
animals . 
����������'�
� ��� ��� ��00���� ��%������ �����
dichlorvos exposure significantly  
decreased glutathion peroxidase activity 
and has an inhibitory effect on 

acetylcholinsterase and induced changes 
characteristic of oxidative stress.  
��������������
.�	
�.� ��� ��� ��000���
concluded that the changes in 
antioxidant enzyme activities and 
malondialdehyde concentration in the 
blood indicate hypoxia in the first 
period of intoxicat
����	
��
��!-�����
��
and reoxidation in the later period. Early 
studies have been shown that an 
antioxidant has a direct effect on oxygen 
free radicals, which caused lipid 
peroxidant in the liver and also 
�������
����89'��%�����
����9�����000�� 
           L-Ascorbic acid (Vitamin C) 
occurs widly in nature . Its use as 
oxygen scavengers and also as 
synergists in a wide variety of food 
products . 
          Ascoribic acid had been allocated 
an ADI “not limited” by the JECFA 
�:;<���2'<���0"���� 
          Steve�
��������� ��00�������������
that, the ability of antioxidant (ascorbic 
acid) vitamin C  and vitamin E to inhibit 
dieldrin – induced DNA synthesis 
suggested oxidative stress involved in 
the toxicity of this insecticides, while, 
the inability of these vitamins to prevent 
all hepatotoxic changes indicate other 
factors are also involved.  Geetanjali et 
������003���
�%%����������%������
7�������
of ascorbic  acid against the 
organophosphate dimethoate . 
          Beta-carotene (provitamin A) is 
mainly used as food colornate . It  is 
effective quenchers of singlet oxygen 
and can act as antioxidants by 
preventing the formation of hydro – 
peroxides . It   is not toxic to rats, dogs 
���������
���;��; 5�������������������
w. bas been allocated by the GECFA 
�:;<���2'<���0*-��� 
����������9����� ��� ���� ��00���� ������ �����
organophosphorus compounds toxicity 
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caused many degenerative and necrotic 
changes in the blood vessels as well as 
in the liver, lungs, kidney, intestines 
testicles, and siatic nerve. Also, they 
found that, the use of antioxidant 
vitamins A., D, E prove to be beneficial 
in over coming and minizing the 
pathological action of phospholan 
toxicity . 
����������(
�������� ���� ���� ��00���� ������
that, plasma component revealed 
appreciable changes in the 
concentrations of an acute – phase 
reactant protein and some vitamins that 
act as antioxidant , vitamin C and its 
���
����
�����
�������-�������-*���������
the control, repestively after treatment 
of paraquat . 
���������� ����������00*�����%����������������
inhibitory effect of organophosphate 
insecticide –dichlorvos- on 
acetylcholine esterase, induced changes  
Characteristic of oxidative stress . 
����������,��
����������!��������%������������
treatment with antioxidant cystein or 
green tea plus pyriproxyfen showed a 
significant protective effect in the 
parameters of liver kidney functions 

regarding the biochemical, histolgical 
and histochemical studies. 
           The objectives of the present 
study were to evaluate the protective 
effect of the antioxidants ascorbic acid 
(vitamin C) and beta-carotene against 
toxicty induced by the insecticide 
fenitrothion on  female rats.  
����������=����� ��� ��� �!����� ��%������ ������
fenitrothion showed significant 
inhibition in the ACHE and glutatione-
S-transferase (GST) activities after 
exposure while AST, ALT, TB, 
creatinine and urea exhibited general 
significant elevation compared with the 
control values . 
 
Materials and Methods 
Materials: 
          Fenitrothion,[o,o-dimethylo-�3�–methy 
l –� -� - nitrophenyl) phosphorothioate] 
�:
��� ��� 	�
� %�rchased in the form of 
emulisifiable concentrate formulation 
����$/�������9��
�����/���
����/���
(Osaka)-Japan. The orally LD�� of 
fenitrothion was determined according 
���:
�������0�!���#���
����������
��	�
�
������ ��� �� ��� ��� ����� 	�
����
��>�
7������������� of LD��). 

 
 
 
 
 
 
 
 
 
 
 
 
:
�����+��:��
�����
���� 
 
L-;
����
�� ��
�� �7
���
�� /��� 3-keto-�-glucofur-� ����������� �:
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from of tablets from Memphis Co. Pharm. & Chemical Ind . (Cairo – A.R.E.). 
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Beta-��������� �%��7
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Chemical Ind. (Cairo – A. R. E.) 
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���3�+��6���-carotene 
 
a-Animals : 
          Three months old, sexually 
mature female albino rats (derived from 
spragu – Dawley) weighing� ���� ±��� ��
were purchased from animal house 
colony, Giza, Egypt. The animals were 
maintanined on standard laboratory diet 
�%����
�� +� ��-�-AB� :��� +� 3��3B� :
���� +�
-��A������������
���������+�!""*�������
kg) and water ad libitum for one week 
to aclimatize under the laboratory 
����
�
��
�� ���%�� �!*±3°C–��±�C'���
After axclimatization period, animals 
	���� �
7
���� 
���� 

D� ����%
� ���� ���
� ��
����%���������
��� 
�����

�����
� ����D�
*��D�!������� 
          Experimental animals were given 
������� ��
��� ���� !"� 
����


7�� days; 
����%� ��� ���������� �������B� ����%� !��
	���� �
7��� ������� ���
�����
��� �������
��� �������	���>�
7��������������� ��); 

����%� 3�� 	���� �
7��� ����������
�����
���
plus beta-��������� ���� ��� �� ��� ��	��
����%� -�� 	���� �
7��� ���
�����
��� %��
�
ascorbic acid with the same doses, 
����%� ��� 	���� �
7��� �
����
�� ��
��
�7
���
��/�� ������� �������	�B�����%����
were given orally beta-������������������
kg b.w) . 
          The doses were given at similar 
times each day, and adjusted as 
necessary to maintain its constant serum 
level in for body weight. During the 
period of administration , the animals 
were observed closely, each day for 
signs of toxicity . 
          After the end of the treatment 
period, blood samples were collected 
from rat tail veins and kept in 
heparinized tubes for biochemical 
analysis.  
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Biochemical analysis : 
          Acetyl cholinesterase (AChE) 
activity was determined in serum 

��%��
��

��� ����(�%��
%����� ��������
%'� *�!� ���� ��������
�����
�� 
��
��� �
�
substrate, according to the method of 
$������ ��� ����� ��0��).  Alanine 
transferase (ALT) and aspartate 
transferase (AST) were determined in 
serum according to the method 
described by Reitman and Frankel 
��0�*��� #����� �
�
���
�� �#6�� 	�
�
determined according to the method of 
?������������������0*���� 
          Alkaline phosphatase (AP) and 
glulathion reductase (GSH) were 
������
���� 
�� 
�����
��%��
��

�������
(� ���������� �������� %'� ���!� ����
diphenyl phosphate as substrate for 
�;?�� ���� ��!� (� 
��
��� %��
%�����
�������� %'� *�!� ���� �-chloro-!�--
dinitrobenzene (CDNB) as a substrate 
for (GSH) according to the method of  
?�	���� ���� 
�
���� ��0�-�� ����'��
�� ���
���� ��0*-��� ��
%���
7����� ;�
��� ������
protein (TP) and surum glucose (GL) 
were determined according to the 
����������6����������0*�������#�
�����
��0�0�����
%���
7����� 
Histological studies : 
          All animals were sacrificed and 
�


�������������!"���
7��
��	�����D

���
���� �
D��� 
�� ��A� �������� ������
���
?�����
�� 
���
��
� ��� *� �
���������
thickness were prepared and stained by 
Hx and Eosin for morphological study 
(Drury an�� 2 ���
������� �0"���� ?�;�9��
�?���
��� �0�"�� ��������
���������������
content and Methyl Green Pyronin 
�/�������� �0*��� ���� �����
�� ��
��
content.. Sections stained with PAS 
were subjected to analysis by using the 
image analyzer (Lecica image analyzer) 
and the obtained  data were tabulated 
and    statistically analyzed..  
 

Statistical analysis : 
          All data were subjected to 
statistical analysis under standing 
Medical statistical methods by Leonard 
��0"3� 
 
Results 
Biochemical analysis : 
          Effects of antioxidants [i.e. 
�
����
�� ��
�� ���� ��� �� ��� ��	�4� ����
[beta-��������� ���� ��� �� ��� ��	�4� �
�
protectors and insecticide fenitrothion 
������� ������ ��	�� ��� 
�����
biochemical analysis of female rats were 
studied . 
���������� ���� 
�� #����� ���� ���� :
��� �-���
showed that, oral administration with 
���
�����
��� ������ ���������� �� ��� ��	��
resulted a significant increase in 
aspartate transaminase (AST) activity 
���%�����	
������������?��E�������� 
          Treatment with fenitrothion plus 
ascorbic acid  compared with 
fenitrothion alone resulted in a 
significant decrease in the level of AST 

�� ������ �?�� 7����� E� ������� � ��	�7����
treatment with fenitrothion plus beta-
carotene compared with fenitrothion 
alone resulted in a significant decrease 
in level of AST in blood (P <�������� 
          Treatment with ascorbic acid 
alone compared with control specimens 
resulted in significant increase in the 
��7������;9#�
���������?�7�����E�������� 
          Treatment with beta-carotene 
alone compared with control specimens 
resulted in a significant increase in the 
��7������;9#�
���������?��E�������� 
���������� ���� 
�� #����� �!�� ���� :
��� �����
showed that, oral administration with 
fenitrothion alone resulted in a 
significant increase in alanine 
transaminase (ALT) activity in blood 
when compared with control group (P < 
������� 
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          Treatment with fenitrothion plus 
ascorbic acid compared with 
fenitrothion alone resulted in a 

significant decrease in the level of ALT 

���������?�E�������� 
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�������������������������������
������������������
����
��
�����������-carotene   
                     on AST activity in female rats. 
  
  

Parameter Control Fenitrothion Fenitro+ascorbic 
acid Fenitro.+beta carotene. ascorbic acid beta carotene 

�� ����� ����� �� ����� �� 

�� �	 �� ����� �
��� �	 AST  (U/L) 

����� ����� �� ����� �� �� 

Mean ����� ����� ����� ����� � ��� ����! 

S.D. 
��	 ���� ���� ��	� ���
 ��
� 

Gr.comp. C:Fenitro Fenitro:F.+ascorbic 
acid Fenitro:F.+beta carotene. C:ascorbic acid C:beta 

carotene 

T.Value 	�	��� 	����� 	����	 	����� 	�	
	� 

P value �	�	
 �	�	
 �	�	
 �	�	
 �	�	
 

Signif. 
 

Sig. inc Sig.dec Sig.dec Sig. inc Sig. inc 

�
Fig. (�): Effect of fenitrothion alone and in combination with ascorbic acid and beta-carotene  

on AST activity in female rats.
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         Treatment with fenitrothion plus 
beta-carotene compared with fenitro -
thion alone caused a significant decre -
�
��
����7������;�#�
���������?�E�������� 
          Treatment with ascorbic acid 
alone compared with control caused in a  

 
 
significant increase in the level of ALT 

���������?��E�������� 
          Treatment with beta-carotene 
alone compared with control specimens 
resulted in a significant increase in the 
��7������;�#�
���������?�E�������� 

��������������������������������	
�����
�������������������������������
������������������
����
��
�����������-carotene   
                                          on ALT activity in female rats. 

 Parameter Control Fenitrothion Fenitro+ascorbic acid Fenitro.+beta carotene. ascorbic acid beta carotene 

�	��� ���� ����� ����� ����� ���
 

����� ����� ����� ���
 ���
 �����  ALT  ( U/L)

�
�
 ����� ����� ����� �� ���
 

 Mean ����� ����� ����� ����� �!��� ����� 

 S.D. ���� ���� ���� ���� ���� ���� 

 Gr.comp. C:Fenitro Fenitro:F.+ascorbic acid Fenitro:F.+beta 
carotene. C:ascorbic acid C:beta carotene 

 T.Value 	�	��� 	����� 	����� 	����
 	�	�	� 

 �	�	
 �	�	
 �	�	
 �	�	
 �	�	� 

 
  

Sig. inc Sig.dec Sig.dec Sig. inc Sig. inc 
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����������;�
��� ���� ����� 
�� #����� �3�� ����
:
��� ����� 
howed a significant decrease 
in serum glucose (GL) content with 
���������?�E�������� 
          Treatment with fenitrothion plus 
ascorbic acid compared with 
fenitrothion alone resulted in a 
significant increase in glucose level in 
blood when compared with control 
����%��?�E�������� 
           Treatment with fenitrothion plus 
beta-carotene compared with 
fenitrothion alone resulted in a 
significant increase in level of glucose 

���������?�E�������� 
          Treatment with ascorbic acid  
alone compared with control caused a 

significant decrease in the level of blood 
�����
���?�7�����E�������� 
          Treatment with beta-carotene 
alone compared with control specimens 
resulted in a significant decrease in the 
��7�����������������
���?�E�������� 
          In Tab����-������:
����*�������������
showed a significant increase in Total 
bilirubin (TB) content with fenitrothion 
���������%�����	
������������?��E���������� 
          Treatment with fenitrothion plus 
ascorbic acid compared with 
fenitrothion alone resulted in  a 
significant decrease in total bilirubine 
(TB) level in  blood when compared 
	
�������������?E�������� 

 

 
 
 

�������������������������������������������������������	
�������
�������������������������������
������������������
����
��
�����������-carotene   
                                                                  on glucose (GL) level in female rats.    

Parameter Control Fenitrothion Fenitro+ascorbic acid Fenitro.+beta carotene. ascorbic acid beta carotene 

�	��
� �	��� ���
� �	��

 ����� ����� 

����� 
���� �	���� �
��
 ���	� �	��� Glucose 
 (mg/dl) 

��
��� 

�	� ���
� ���
� ����
 �
��� 

Mean �����! ����  ����� �!��� ��� � ����� 

S.D. ���
 ���� ���� ��	� ���	� 
��� 

Gr.comp. C:Fenitro Fenitro:F.+ascorbic acid Fenitro:F.+beta carotene. C:ascorbic acid C:beta carotene 

T.Value 	�		�� 	�	��� 	�		�� 	�	��� 	�	��� 

P value �	�	
 �	�	
 �	�	
 �	�	
 �	�	� 

Signif. 

  

Sig.dec Sig. inc Sig. inc Sig.dec Sig.dec 
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Fig. (�): Effect of fenitrothion alone and in combination with ascorbic acid and beta-carotene  on glucose 
(GL) level  in female rats.

�.��

!�.��

-�.��

��.��

"�.��

���.��

�!�.��

Control Fenitrothion Fenitro+ascorbic acid Fenitro.+beta
carotene.

ascorbic acid beta carotene

G
lu

co
se

 le
ve

l 

������� 	
�������
�������������������������������
������������������
����
��
�����������-carotene 

on total bilirubine (TB)  in female rats.    

Parameter Control Fenitrothion Fenitro+ascorbic acid Fenitro.+beta carotene. ascorbic acid beta carotene 

T.B(mg/dl) ��
 ��
� ���� ��� 	��� ���� 

 ���� ���� ��	� ��
� ���� ��	� 

 ���� ���� ��
� ���
 ��� ��
� 

Mean ���  ���! ���� ���� ���  ���� 

S.D. 	��� 	��� 	��� 	��� 	��� 	��� 

Gr.comp.  C:Fenitro Fenitro:F.+ascorbic acid Fenitro:F.+beta carotene. C:ascorbic acid C:beta carotene 

T.Value  	����� 	��
�	 	����� 	���
� 	����
 

P value  �	�	
 �	�	
 �	�	
 �	�	
 �	�	� 

Signif.  Sig. inc Sig.dec Sig. inc Sig.dec Sig.dec 

 

Fig. (�): Effect of fenitrothion alone and in combination with ascorbic acid and 
beta-carotene  on total bilirubine (TB)  in female rats.
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         Treatment with fenitrothion plus 
beta-carotene compared with fenitrot -
hion alone resulted in a significant 
increase in  level of TB in  blood (P < 
������� 
         Treatment with ascorbic acid 
alone compared with control group 
caused   a significant decrease in the 
��7�������������#6��?�E�������� 
         Treatment with beta-carotene 
compared with control group resulted in 
a significant decrease in TB level in 
�������?�7�����E�������� 
���������#��������
��#�������������:
����"���
showed that, oral administration with 
fenitrothion alone resulted in a signific -
ant increase in alkaline phosphatase 
(AP) activity in blood when compared 
	
���������������%��?�E�������� 
         Treatment with fenitrothion plus 
ascorbic acid compared with fenitrot -
hion alone resulted in a significant 
decrease in the activity of AP in blood 
�?�E�������� 

          Treatment with fenitrothion plus 
beta-carotene compared with fenitro -
thion alone caused a significant decr -
ease in the activity of AP in blood (P < 
������� 
          Treatment with ascorbic acid  
alone compared with control caused in a 
significant increase in the activity of AP 

���������?�7�����E�������� 
          Treatment with beta-carotene 
alone compared with control specimens 
results in a significant increase in the 
���
7
������;?�
���������?�E�������� 
��������� ���� 
�� #����� ���� ���� :
��� �0���
showed that, oral administration with 
fenitrothion alone resulted in a 
significant decrease in total protein (TP) 
content in blood when compared with 
������������%��?�7�����E�������� 
         Treatment with fenitrothion plus 
ascorbic acid compared with fenitro -
thion alone resulted in a significant 
increase in the activity of TP in blood (P 
E�������� 

 
 
 
 

   ��������	
�������
�������������������������������
������������������
����
��
�����������-carotene   
                     on alkaline phosphatase (AP) activity  in female rats. 

Parameter Control Fenitrothion Fenitro+ascorbic acid Fenitro.+beta carotene. ascorbic acid beta carotene 

AP   U/L ����� ��
�� ���� ���� ����� ����� 

  ����� ����� �
 ���� ���	� ���� 

  ���� ��	�
 ���� 
� ���� 
��� 

Mean ����� ��!�!� ��� �   ���  ��!�  ��!� 

S.D. ���� ����� ���� ����� 
��� ���� 

Gr.comp. C:Fenitro Fenitro:F.+ascorbic acid Fenitro:F.+beta carotene. C:ascorbic acid C:beta carotene 

T.Value 	�		�	 	�		�� 	�	�	� 	�	��� 	�	��� 

P value �	�	
 �	�	
 �	�	
 �	�	
 �	�	� 

Signif.   Sig. inc Sig.dec Sig.dec Sig. inc Sig. inc 
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��������	
�������
�������������������������������
������������������
����
��
�����������-carotene   
                     on total protein (TP) in female rats. 

Parameter Control Fenitrothion Fenitro+ascorbic 
acid 

Fenitro.+beta 
carotene. ascorbic acid beta carotene 

TP (g/dl) 
��� ��
� ���� 
�	� 
��� ��
� 
  
��
 ��� ���� ���� 
��� 
��� 
  
��� 
�	� 
��� 
��� ���� 
�	� 

Mean ����  �!� ���! ���� ���� ���� 
S.D. 	��
 	��� 	�
� 	��� 	��� 	��� 

Gr.comp.   C:Fenitro Fenitro:F.+ascorbic 
acid 

Fenitro:F.+beta 
carotene. C:ascorbic acid C:beta carotene 

T.Value   	�	��� 	���
� 	����
 	�	��� 	�	
�� 

P value   �	�	
 �	�	
 �	�	
 �	�	
 �	�	� 

Signif.   Sig.dec Sig. inc Sig. inc Sig.dec Sig.dec 

 

Fig. (�): Effect of fenitrothion alone and in combination with ascorbic acid and beta -carotene  on 
alkaline phosphatase (AP) activity in female rats .
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Fig. (�): Effect of fenitrothion alone and in combination with ascorbic acid and beta-carotene  on total 
protein (TP)  in female rats.
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 Treatment with fenitrothion plus beta-
carotene compared with fenitro -thion 
alone caused a significant increase in 
���������������#?�
���������?�E������� 
          Treatment with ascorbic acid 
alone compared with control caused in a 
significant decrease  in the content of 
#?�
���������?�E�������� 
          Treatment with beta-carotene 
alone compared with control caused in a 
significant decrease in the level of TP in 
�������?�E�������� 
���������� ���� 
�� #����� �*�� ���� :
��� ������
showed that, oral administration with 
fenitrothion alone resulted in a 
significant decrease in specific activity 
of AChE (S.A) in blood when compared 
	
���������������%��?�7�����E�������� 
          Treatment with fenitrothion plus 
ascorbic acid compared with fenitro -
thion alone resulted in a significant 
increase in the S.A of AChE in blood (P 
E�������� 

          Treatment with fenitrothion plus 
beta-carotene compared with fenitro -
thion alone caused a significant increase 

��9�;����;/�$��
���������?�E�������� 
          Treatment with ascorbic acid  
alone compared with control caused in a 
significant increase in the S.A of AChE  

���������?�7�����E�������� 
           Treatment with beta-carotene 
alone compared with control group 
results in a significant increase in the 
9�;����;/�$�
���������?�E�������� 
���������� ���� 
�� #����� �"�� ���� :
��� ������
showed that, significant decrease in 
specific activity S.A of GSH in blood 
when compared with control group (P < 
������� 
          Treatment with fenitrothion plus 
ascorbic acid compared with 
fenitrothion alone resulted in a 
significant increase in the S.A of GSH 

���������?�E�������� 

 

�������!	
�������
�������������������������������
������������������
����
��
�����������-carotene

on specific activity (S.A) of acetyl cholinesterase  (AChE) in female rats.

 Parameter Control Fenitrothion Fenitro+ascorbic acid Fenitro.+beta carotene. ascorbic acid beta carotene 

����
 �
��
 �
��� ����� ����
 ����� 

���	
 ����
 �
��
 �	��� ����
 ����
 

 AChE (S.A)* 

����
 ����
 ����
 ���

 ����
 ����� 

 Mean ����� ����� ����� ����� ����� � ��� 

 S.D. 	�
� 	��
 	��	 	��� 	��� 	��
 

 Gr.comp. C:Fenitro Fenitro:F.+ascorbic acid Fenitro:F.+beta carotene. C:ascorbic acid C:beta carotene 

 T.Value 	�		
� 	�			� 	�		�� 	�		�	 	�	��
 

 P value �	�	
 �	�	
 �	�	
 �	�	
 �	�	� 

 Signif. 

 

Sig.dec Sig. inc Sig. inc Sig. inc Sig. inc 

* S.A : Specific activity (n mole /min./mg protein) 
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Fig. (��): Effect of fenitrothion alone and in combination with ascorbic acid and beta-carotene  on specific 
activity (S.A) of acetyl cholinesterase  (AChE)  in female rats.
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������������������������	
�������
�������������������������������
������������������
����
��
�����������-carotene 

    on specific activity (S.A) of glutathion reductase (GSH) in female rats. 

 Parameter Control Fenitrothion Fenitro+ascorbic acid Fenitro.+beta carotene. ascorbic acid beta carotene 

���
 ��
� ���
 ���
 ���� ���� 

���� ��� ���� ���� ���� ���  GSH (S.A)*

���� ���
 ��	� ���� ���
 ���
 

 Mean ���� ���� ���� ��!� ���� ���� 

 S.D. 	��� 	��
 	�	� 	�	� 	��	 	��� 

 Gr.comp. C:Fenitro Fenitro:F.+ascorbic 
acid Fenitro:F.+beta carotene. 

C:ascorbic 
acid C:beta carotene 

 T.Value 	�	��� 	�	��� 	�		�� 	�	��� 	�		�� 

 P value �	�	
 �	�	
 �	�	
 �	�	
 �	�	� 

 Signif.

 

Sig.dec Sig. inc Sig. inc Sig. inc Sig. inc 

      
* S.A : Specific activity (n mole /min./mg protein) 
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          Treatment with fenitrothion plus 
beta-carotene compared with 
fenitrothion alone caused a significant 
increase in S.A of GSH in blood (P < 
������� 
          Treatment with ascorbic acid 
alone compared with control caused a 
significant increase in S.A of GSH in 
�������?�E�������� 
          Treatment with beta-carotene 
alone compared with control specimens 
resulted in a significant increase in S.A 
���89'�
���������?�E�������� 
 
Histological studies : 
          Histological section of the liver of 
control rat stained with HX and Eosin 
showed the central vein with radiating 
��%��
�� ����
� �:
��� �!� ;��� '�	�7����
after administration of the insecticide 
fenitrothion there was congestion of the 
blood vessels of the liver as 
demonstrated by dilated central vein and 
hepatic sinusoids with Hemorrhagic 
areas between th����%��
������
��:
����!�
B). Moreover, there are evidence of 

degeneration of hepatic cells in some 
����
����������%��
������
��:
����!�/��� 
          With combination of the 
insecticide with beta-carotene there is 
relative decrease or improvement of the 
vascular dilation without improvement 
in the degeneration seen in some areas 
of the hepatic lobules.  There are plenty 
���7�����%%��������
��:
����!� ��� 
          On the other hand, combination 
of the      insecticide with ascorbic acid 
causes relative improvment in the 
degeneration of the hepatic cells which 
returns to nearly normal pictures 
without improvment in the vascular 
�
�����
����:
����!�$��� 
          However, treatment with beta-
carotene alone causes no vascular or 
cellular changes in hepatic cell
��:
����!�
F). The same results were obtained with 
treatment with ascorbic acid alone (Fig. 
�!�:��� 
Staining of sections of liver with P.A.S. 
stain showed normal distribution of 
glycogen content in the hepatic cells 
�:
����3�;���#��� 

 
 
 
 
 
 

Fig. (��): Effect of fenitrothion alone and in combination with ascorbic acid and beta -carotene  
on  specific activity (S.A) of glutathion reductase (GSH )  in female rats .
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          optical density (O.D.) of glycogen 

�� �������� ����%
� 	�
� ���!-� �9� � ± 
������ ���� 9�$�� ���3"�� �� #����� �0�� ����
:
�����-��� 
          After administration of 
fenitrothion there is depletion of the 
glycogen content of hepatic cells after 
staining with P.A.S stai���:
���36���#���
optical density (O.D) of glycogen group 
	�
� ��3�0� �9� �� ���!-�� 9�$�� ����-��
#������0������:
�����-����/���
���
������
insecticide with beta-carotene causes no 
improvement but only decrease in 
glycogen content of hepatic cells with 
still rela�
7��7�
�������
�����
����:
����3�
C). The optical density (O.D) of 
���������	�
���!�!��9� �F��������9�$�F�
���!0�#������0������:
�����-�� 
          On the other hand combination of 
the insecticide with ascorbic acid causes 
more  relative improvement or increase 
in glycogen content of hepatic cells 
�:
��� �3�  ��� #��� �%�
���� ���

��� �<� ��
��� ��������� 	�
� ��-*��� 9� � F� ���*3��
9�$�F� ���-!� �� #����� �0�� ����:
��� ��-���
Treatment with beta-carotene alone 
causes no change in glycogen content of 

��%��
�� ����
� �:
��� �3� $�. The optical 
���

��� �<� �� ��� ��������� 	�
� ��303��
9� �F��������9�$����3-� ��#����� �0������
:
�����-��� 
           The same results were obtained 
with treatment with ascorbic acid alone 
�:
����3�:���#����%�
�������

����<� �����
���������	�
���-�!�9� �F������, S.E ± 
���3-���#������0������:
�����-��� 
          However comparison between the 
optical density (O.D) in control 
specimens and specimens received the 

�
���
�
��� ��7������ ��#��7�����F�����*�
	
�����?�F�E����������
�����

��
�
�����
decrease in glycogen content compared 
���������������%�#������0��� 
          Also, comparison between the 
optical density (O.D) in specimens 
received insecticide and specimens 
received insecticide with beta-carotene 
��7��������#��7�����F�����*�	
�����?�F�E�
����� ����
��� �� 

��
�
cant decrease in 
glycogen content compared to 
specimens received insecticide .  
Comparison between the optical density 
(O.D) in specimens  
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          received insecticide and 
specimens received insecticide with 
ascorbic acid revealed a T. value = 
���!��������?�7�����F�E����������
�����
significant increase in glycogen content 
           Comparison between the optical 
density (O.D) in control specimens and 
specimens received beta-carotene 
��7������ �� #�� 7����� F� ������ ���� �� ?�
value indicating non significant change 
in glycogen content. 
          Comparison between the optical 
density (O.D) in control specimens and 
specimens received ascorbic acid 

��7��������#�7�����F����*3�������?�7�����
meaning non significant change in 
glycogen content 
          Staining control specimens with 
methyl green pyronin to detect nucleic 
acid control shows its normal 
�

��
���
���
����%��
������
��:
������;���
However administration of insecticide 
fenitrothion cause decrease in the 
nucleic acid content of hepatic cells 
�:
������6��� 
          Combination of the insecticide 
with beta-carotene causes no 
improvement and there is still also 

 

��������	
�"���#����������#�$
�#���
�����������������%����&���'�������������
�������������� 
with fenitrothion alone and combination with ascorbic acid and beta-carotene 

 Control Fenitrothion Inse. +Beta coratene Insec.+ Ascorbic acid Beta carotene Ascorbic acid 

(��)��������� 	�
�� 	���� 	��
� 	���� 	���
 	���	 

� 	��
� 	���� 	���
 	���� 	���	 	���� 

� 	�
�
 	���	 	���� 	�
�� 	���
 	���� 

Mean 	�
�� 	���� 	���� 	���� 	���� 	��
� 

S.D 	�	�� 	�	�� 	�	
	 	�	�� 	�	�	 	�	�	 

S.E. 	�	�� 	�	�� 	�	�� 	�	�� 	�	�� 	�	�� 

T.value ����! ����! ����� ����� ���!� 

P.Value 
 

(�#���
�*����� (�#���
�*����� Sig.inc�*����� Non-Sig. Non-Sig. 
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Fig. (���)  Changes in the glycogen content under the effect of treatment  with  fenitrothion  alone 
                    and combination with ascorbic acid and beta-carotene
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depletion of nucleic acid content of the 
��%��
�� ����
� �:
��� ��� /��� '�	�7���
combination of the insecticide with 
ascorbic acid causes no change in the 
��%���������������������
����
���:
������
D) . 

          Administration of beta-carotene 
alone causes no change in nucleic acid 
content of hepatic cells compared with 
��������
%��
���
��:
������$���'�	�7����
the same results were obtained after 
administration of ascorbic acid alone 
�:
������:��� 
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Discussion 
 
          Several investigators have been 
reported that the application of 
fenitrothion as organophosphorus comp 
-ound has been used extensively as 
insecticide and acaricide for control of a 
	
��� ������ ��� %�
�
� 12����
���� �0"3�
���� �0"*4�� � #���������� ������ ����
animals may be subjected to such 
compound via food, water and air and 
this could affect their health as 
demonstrated by Yamanaka et al. 
��003��� � 5�� ���� � %��
���� 
������ ����
toxicity of fenitrothion was evaluated in 
female rats as a laboratory animal model 
and the possible protective effects of 
certain antioxidants (i.e ascorbic acid 
and beta- carotine) against this toxicity 
were also evaluated. 
          The present results of the 
estimated biochemical parameters 
indicated that, ingestion of fenitrothion 
caused a significant increase in ALT, 
AST, and AP activities, these results 
may indicate degenerative changes and 
hypofunction of liver, Justin et. al, 
�00��� 8���
� ��� ��� �000�� and Kadry et 
����!������#���
�����

������;?����
7
���
may be due to the induction of such 
enzyme as a response to the remained 
amounts of fenitrothion and its 
metabolites which needs more 
hydrolysis of phosphate bond to be able 
to eliminate.  Furthermore, it is well 
documented that, the elevation in serum 
alkaline phosphatase (AP) indicates that 
there is an impairment of liver function 
and obstruction of flow (Lykasova and 
C��
��7
��B� �0""�� 9��7��
� ���� 8������
�0"0��� � #��� ��
���
� ��
�� 
��	��� �����
treatment with fenitrothion decreased 
significantly serum level of AChE, GL 
and GSH, while, it had insignificant 
effects on TB and it caused a slight 
decrease in TP.  The inhibitory effects 
on AChE was expected, as the  

 
 
organophosphate compounds are 
anticholinesterase agents such finiding 
	�
� ��%������ 

����� �0��G
� ��� �����

�7�
�
�����
�16�������������000��8�����
�������000��,
�������=�����!����� 
          The decreasing effect of 
fenitrothion on GSH is supported by the 
fact that glutathion, S.transferase is used 
in catalyzing the conjugation process of 
fenitrothion and / or its metabolites with 
glutathion as starting point of the 
limination process. 
          Farthermore, this explanation was 
in harmony with other results obtained 
��� �(�������� ���� ���������� ��0*"�B�
(��
������� �0"�B�  ����� ��� ��� ��00*�B�
$���
������00�������=������������!������
The slight increase in TB may be due to 
the effect of fenitrothion on liver 
�����
��
� 1
��7��
� ���� 8����� �0"0B�
?���
��� ��� ��B� �00��� ���� ,��
��� ��� ����
!���4� 
           Thus, the present results clearly 
indicated that fenitrothion has a harmful 
and stressful influence on liver’s 
�����
��
�� � ;�
��� (��

��� ��� ���� �000B�
reported that organophosphates have 
been shown to produce oxidative stress 
through the generation of free oxygen 
radical. 
           It is of interest to mention that, 
the treatment of female rats with 
fenittrothion plus beta-carotene or 
ascorbic acid didn’t cause any 
significant change in AST and ALT 
activities.  The same result, were 
sighted in AChE, glucose, TB and TP.  
Ascorbic acid plus fenitrothion was 
more efficient in formation of AP than 
beta-carotene plus fenitrothion. It is 
important to notice that GSH 
concentration was increased in female 
rats after treatment with fenitrothion 
combined with ascorbic acid and beta- 
carotin, but this was more pronounced 
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in the former.  This indicated that 
ascorbic acid was more efficient than 
beta-carotin in the formation of GSH in 
liver of female rats.  It was suggested 
that ascorbic acid exert its protective 
effects by acting as a precurs for GSH, 
the main low molecular antioxidant and 
as a free radical scavenger [ Lin- Chun 
��� ��� �00"�� =���-� 9���� ��� ��� �00"��
Skrzydlewska and Farbiszeweski, 
�000��� � #��
�� ������
� ��%������ ���
increase in glutathione reductase in the 
liver and GSH, related enzymes in 
serum and liver. Also, they reported 
that, ascorbic acid may alleviate 
oxidative tissue damage by quenching 
radical as they are produced or 
aggravate damage by interacting with 
free meta thions released from damaged 
cells to accelerate hydroxyl radical 
production.   
            Present results also showed that 
both of betaHIcarotene and ascorbic acid 
can increase of GSH level in the liver 
when given alone without insecticide.  
The protective effects of beta- carotene 
and ascorbic acid against fenitrothion 
may be due to the antioxidant actions of 
89'� 1��	���� ���� <�� 6�
��� �00*��
,�	������ �000�� ���� ,��
��� ��� ���
!����� 
          Fenitrothion, however, is a greater 
acetyl choline estrase inhibitor than 
������
��� �6������ ��� ���� �000��� � #���
toxic effect of such insecticide included, 
Hemorrhage, congestion which can 
most probobly explained by the toxic 
effect of the drug on the endothelium of 
sinusoids and intercellular substance 
between such cells. 
          The degenerative effect on the 
hepatic cells can also explained by the 
same way with the decrease in the 
nucleic acid content. Such results are in 
agreement with those of Nabila et al, 
!����� 	��� 
���
��� ���� ������� ���
pyriproxyfen on the liver of female rats 

and concluded that there was 
disorganization of hepatic cords with 
debris from necrotic cells, massive 
cellular infiltration around the 
congested vascular and scattered 
hepatocellular degeneration with 
individual cell necrosis.  Also, Salem et 
��� �00��� ��� ���
�� 
����� ��� ����
pathological action of chronic organo 
phasphrous toxicity concluded, that 
there was degenrative and necrotic 
changes in the wall of blood vessels as 
well as in the liver, lungs, kidneys, 
intestines and testicles. 
Antioxidants such as beta- carotene, 
however improves some toxic changes 
specially vaseular changes most 
probably through their action on the 
metabolic processes of the endothelial 
cells and inter cellular substance this 
was prooved by the work of junqueira et 
��� �0""�� ��� �
������ ��D
�
��� 	
���
morpholigical evidence and hepatic cell 
damage. On the other hand, there was 
no improvement of the nucleic acid 
content with compination with beta- 
carotene and insecticide. 
               However, the effect of 
ascorbic acid as a reducing agent can 
ameliorate the degenerative effect of the 
insecticide on the metabolic processes 
of hepatic cells.  The work of Kang – 
9���� ��� ���� �00"��%���7��� �����%������ -
atment with vit.c prevented the 
pathological changes in the lungs of rats 
��������	
������������%���>�������
������
work of Nab
����������!�������������������
of cysteine and green tea on the liver of 
albina rats treated with pyriproxyfen 
insectcide may have similar explana -
tion.  She attributed the protective effect 
of cysteine may be through its action as 
a precursor for GSH the main low 
molecular antioxidant and as a free 
radical scavenger.  
           On the other hand, there was no 
improvement of the nucleic acid content 
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with compination of vit. E. and 
insecticide. 
          As regards glycogen content in 
hepatic cells the toxic effect of the 
insecticide fenitrothion will affect 
glycogen storage by such cells as was 
���������� ��� &�
�
��� ��� ���� �00��� 9����
���� 5.��
� �0"0�� #���� 
������ ����� ����
disturbance that accurred in the 
carbohydrate metabolism may be 
secondary reseult of the hepatic damage 
and tissue, injury which may be 
responsible for impairment of liver and 
kidney function due to intoxication with 
insecticide. 
           Beta- carotene, however, does 
not improve the glycogen content when 
given with fenitrothion on the other 
hand the content decreased which may 
indicate a sort, synergestic action 
between the fenitrahion and beta- 
carotene or ascorbic acid as reducing 
agent improves the metabolic activity of 
the hepatic cells so when given with 
fenitrothion, it caused marked 
improvement and increase in glycogen 
content in hepatic cells. 
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