
Az. J. Pharm Sci. Vol. 46, September, 2012 

 

64 

THE PROTECTIVE ROLE OF VITAMIN C AGAINST 

PHYSIOLOGICAL AND HISTOLOGICAL CHANGES IN RATS 

CHRONICALLY EXPOSED FOR DIAZINON  AND ALUMINUM 

PHOSPHIDE INSECTICIDES. 

El Yamany El Zawahry; Diaa Farrag Ibrahim; Walid Ali Mohammed;  Mohammad 

Fathy Abdel Naby 

Zoology Department, Faculty of Science, Al-Azhar University, Nasr City, Cairo, Egypt. 

ABSTRACT:    

Background: Insecticides occupy a rather unique position among many chemicals that man 

encounters daily, in that they are deliberately added to the environment for the purpose of 

killing or injuring some form of life. Vitamin C consider as antioxidant substance which has 

a protective role against deleterious effects of Diazinon and Aluminium phosphide. The aim 

is to evaluate effects of Diazinon, Aluminum phosphide and vitamin C on liver, kidney and 

brain of albino rats. Results: data shows a significant increase in liver enzymes AST, ALT 

in addition to GGT and ALP by the action of the used pesticides Diazinon and Aluminum 

phosphide also this pesticides cause a significant increase in serum urea, uric acid and 

creatinine while the histological study showed that the chronic treatment with doses of the 

insecticides induced different deleterious histopathological lesions in the brain of treated 

rats. The treatment using vitamin C cause amelioration in liver functions tests and kidney 

functions tests, although, all these tests did not show any significant decrease. Conclusion: 

Vitamin C can ameliorate the deleterious effects of Diazinon and Aluminum phosphide on 

liver and kidney. 

 

INTRODUCTION: 

The disappearance of pesticides residues at a given location does not mean the end of 

the problem because they can be translocated, bioconcentrated or conversed into more 

dangerous chemicals (Matsumura, 1985). 

Pesticides that comprise a large group substance including insecticides, fungicides, 

herbicides and rodenticides have been shown to produce differential and several effects on 

immune system in humans (Roberta, et al. 2000). 

The organophosphate insecticides diazinon is widely used in agriculture or in homes 

and gardens (WHO, 1998).  

Diazinon is an organophosphate insecticide and acaricide developed in the early 

1950s. It is also used throughout the world to control public health, and is applied to control 

ectoparasites in veterinary medicine (Watterson, 1999). It causes changes in liver enzymes 

and biochemical indices and swelling of mitochondria in hepatocytes (Kalender et al., 

2005). Also diazinon causes toxic effects on blood cells, spleen, thymus and lymph nodes of 

rats (Handy et al., 2002). Diazinon produced by Geigy, is an organophosphorus compound, 

thus active through cholinesterase inhibition, leads to the accumulation of acetylcholine at 

the neuromuscular junction, autonomic ganglia and parasympathetic neuroeffector junction 

(Hobbiger, 1964). 

Pardue et al., (1970), found one of organophosphorus compounds, hydroxydiazinon 

as a metabolite in field sprayed kale, and as a photoalteration product of diazinon. Aluminum 
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Phosphide (ALP) is a widespread cause of poisoning from industrial and agricultural 

chemical exposure (Gupta et al., 2003) and is accompanied with nausea, vomiting, severe 

shock, acute respiratory distress, altered sensorium and coma. Hypotension and tachycardia 

and marked bradycadia are other symptoms associated with Aluminum Phosphide poisoning 

(Sudakin, 2005). Acute hypoxic encephalopathy due to Aluminum Phosphide exposure has 

also been reported (Dua and Gill, 2004) which may lead to death as a result of complete 

depression of central nervous system and paralysis of the respiratory centers of the brain 

(WHO, 1988). 

 

MATERIAL AND METHODS: 

-Experimental design and animals: 

Sixty adult male albino rats (Rattus norvegicus) of about 90 ± 10 gm weight were 

obtained from the animal Breeding House of the Research Institute of Ophthalmology, Giza, 

Egypt. Animals were housed in metal cages for one week, as an acclimatization period, 

under the laboratory conditions. The rats were fed a commercial balanced ration and allowed 

free to excess of water. Abnormally noticed animals were eliminated. There after, the 

animals were divided into ten groups in separated cages (40×60×30 cm), each group 

contained 6 individuals. 

-Experimental Groups: 

1- The Control groups (C): without any treatment or additives for the ration or water for 5 

weeks and 10 weeks. 

2- Diazinon groups (D): received Diazinon which only (64 mg/kg b. w. LD50) twice 

weekly for the whole period of the experiment for 5 weeks and 10 weeks. 

3- Diazinon + Vitamin C groups (D+C): where rats given Diazinon (64 mg/kg b. w. LD50 

twice weekly) and supplemented with Vitamin C (5 mg/kg) for all the experiment period 

for 5 weeks and 10 weeks. 

4- Aluminum Phosphide groups (A): received diazinon which only (5.8 mg/kg b. w. 

LD50) twice weekly for the whole period of the experiment for 5 weeks and 10 weeks. 

5- Aluminum Phosphide + Vitamin C groups (D+C): where rats given Diazinon (5.8 

mg/kg b. w. LD50 twice weekly) and supplemented with Vitamin C (5 mg/kg) for all the 

experiment period for 5 weeks and 10 weeks. 

The experimental begins by oral administration of antioxidant (Vitamin C) twice a 

week followed by oral administration of Diazinon or Aluminum Phosphide insecticides 

(from The Agricultural Research Center, Dokki) twice a week. Concentrated ration (Diet) 

[which includes: 67% carbohydrates, 22% proteins, 5% fibers, 3% lipids and 3% Solids 

(mineral salts)] and 15-30 cm of water were ard libitum. The body weight of all groups taken 

twice a week. The experiment continues for 10 weeks. 

At the end of ten weeks of the experiment, rats were sacrificed, samples from Brain, 

and Blood were collected, and serum was obtained at once, which blood sample were 

centrifuged at 3000 rpm, for 10 min, by using centrifuge. Non hemolized serum was then 

aspirated into clean dry ependorph and stored at -20 C till used for biochemical analysis.  

Serum liver function tests: 

1- Determination of Aminotransaminases activities: 

Aspartate Aminotransaminase ASAT (GOT) and Alanine Aminotransaminase ALAT 

(GPT) – Were estimated according to the method of Reitman and Frankel (1957) using 

Bio-Merieux kits. 
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2- Determination of Alkaline Phosphatase (ALP) activity: 

ALP Activity was estimated according to the method of Belfield and Goldberg (1971) 

using Bio-Merieux kits. 

3- Determination of Total Bilirubin concentration: 

Total bilirubin was estimated according to (Tietz, 1986a) using Randox kits. 

4- Determination of Gamma Glutamate Transaminase (γ-GT): 

γ-GT is determined according to the method of Rosalki et al. (1970) using a commercial kit 

derived from Randox. 

5- Determination of Total Protein level: 

Total protein was estimated according to the method of Henry (1964) using Randox kits. 

6- Determination of Albumin level: 

Albumin was estimated according to the method of Doumas et al. (1971) using Boheringer 

kits. 

Serum Kidney function tests: 

1- Enzymatic Determination of Urea level: 

          Urea level was estimated according to the method of (Patton & Crouch 1977) using 

Boheringer kits. 

2- Enzymatic Determination of Creatinine level:  

 Creatinine level was estimated in the serum according to the method of (Henry, 1974) using 

Boheringer kits. 

3- Enzymatic Determination of Uric acid concentration: 

 Uric acid concentration was estimated calorimetrically according to the method of (Fossati 

et al. 1980) using Randox kits. 

– Statistical Analysis: 

The Statistical analysis of the obtained data was done according to Armitage (1974) 

and Lentner et al. (1982). The analysis was revised by Quattro Pro for windows program 

version (2) Microsoft Windows version (7) and graphics were drowned using Microsoft 

Excel (2003). The obtained data were assessed by calculation of the mean (M), Standard 

Deviation (SD) and percentage of change. 

 

RESULTS: 

Liver function tests: 

1- Aspartate Aminotransaminase activity (ASAT): 

The indicated results in table (1) show Aspartate Aminotransaminase activity (ASAT): 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 

63.2, 98.3, 77.3, 85.8, and 79.8. In Addition the percentage of change in Aspartate 

Aminotransaminase (ASAT) activity for the treated groups (D), (D + C), (A) and (A + C) 
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were significantly increased than the control as represent in the table (1) which were 55.7 %, 

22.4 %, 35.9 % and 16.9 % respectively. 

In 10 Weeks: The mean values were 68.2, 123.0, 90.3, 105.5 and 81.5 mg/dl for the control 

group (C), (D), (D + C), (A) and (A + C). In Addition the percentage of change in Aspartate 

Aminotransaminase (ASAT) activity for the treated groups (D), (D + C), (A) and (A + C) 

were significantly increased than the control as represent in the table (1) which were 80.4 %, 

32.5 %, 54.8 % and 19.6 % respectively. 

Statistical analysis: The statistical analysis for t-test shows a very high significant increase 

in the treated groups (D) and (A) comparing with the control group (C), in addition there is 

high significant increase in the treated groups (D+C) and (A+C) comparing with the control 

group (C) in 5 weeks while the statistical analysis for t-test shows a very highly significant 

increase in the treated groups (D), (D+C), (A) and (A+C) comparing with the control group 

(C) in 10 weeks. 

2- Alanine Aminotransaminase activity (ALAT): 

The obtained results in table (2) indicate Alanine Aminotransaminase (ALAT): 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 

34.7, 70.2, 59.0, 64.2 and 56.0 mg/dl respectively. In Addition the percentage of change in 

Alanine Aminotransaminase (ALAT) activity for the treated groups (D), (D + C), (A) and (A 

+ C) were significantly increased than the control as represent in the table (2) which were 

102.4 %, 70.2 %, 85.1 % and 61.5 % respectively. 

In 10 Weeks: The mean values were 38.3, 126.7, 84.8, 103.3 and 78.5 mg/dl for the control 

group (C), (D), (D + C), (A) and (A + C). In Addition the percentage of change in Alanine 

Aminotransaminase (ALAT) activity for the treated groups (D), (D + C), (A) and (A + C) 

were significantly increased than the control as represent in the table (2) which were 230.5 

%, 121.3 %, 169.6 % and 104.8 % respectively. 

Statistical analysis: The statistical analysis for t-test shows a very high significant increase 

in the treated groups (D), (D+C), (A) and (A+C) comparing with the control group (C) in 5 

weeks and 10 weeks. 

3- Alkaline Phosphatase activity (ALP): 

The obtained results in table (3) shows alkaline phosphatase activity (ALP): 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 

38.2, 72.3, 51.2, 68.2 and 47.3 mg/dl respectively. In Addition the percentage of change in 

Alkaline Phosphatase (ALP) activity for the treated groups (D), (D + C), (A) and (A + C) 

were significantly increased than the control as represent in the table (3) which were 89.5 %, 

34.1 %, 78.6 % and 24.0 % respectively. 

In 10 Weeks: The mean values were 69.5, 141.2, 85.7, 126.2 and 75.7 mg/dl for the control 

group (C), (D), (D + C), (A) and (A + C). In Addition the percentage of change in Alkaline 

Phosphatase (ALP) activity for the treated groups (D), (D + C), (A) and (A + C) were 

significantly increased than the control as represent in the table (3) which were 103.1 %, 

23.3 %, 81.5 % and 8.9 % respectively. 

Statistical analysis: The statistical analysis for t-test shows a very high significant increase 

in: the treated groups (D), (D+C) and (A) comparing with the control group (C), in addition 

there is significant increase when group (C) compared to group (A+C) in 5 weeks. the 
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statistical analysis for t-test shows a very highly significant increase in the treated groups (D) 

and (A) comparing with the control group (C) in 10 weeks. 

4- γ-Glutamate Transaminase activity (GGT): 

The obtained results in table (4) shows γ-glutamate transaminase activity (GGT): 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 6.7, 

26.2, 18.8, 23.2 and 17.3 mg/dl respectively. In Addition the difference in γ-glutamate 

transaminase (GGT) activity for the treated groups (D), (D + C), (A) and (A + C) were 

significantly increased than the control as represent in the table (4) which were 290.6 %, 

181.0 %, 245.8 % and 158.7 % respectively. 

In 10 Weeks: The mean values were 7.0, 29.7, 23.3, 26.2 and 20.5 mg/dl for the control 

group (C), (D), (D + C), (A) and (A + C). In Addition the difference in γ-glutamate 

transaminase (GGT) activity for the treated groups (D), (D + C), (A) and (A + C) were 

significantly increased than the control as represent in the table (4) which were 322.7 %, 

232.3 %, 272.8 % and 192.0 % respectively. 

Statistical analysis: The statistical analysis for t-test shows a very high significant increase 

in: the treated groups (D), (D+C), (A) and (A+C) comparing with the control group (C) in 5 

weeks and 10 weeks. 

5- Total Bilirubin Concentration:  

The obtained results in table (5) shows total bilirubin concentration: 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 0.8, 

2.6, 1.8, 2.1 and 1.6 mg/dl respectively. In Addition the percentage of change in total 

bilirubin concentration for the treated groups (D), (D + C), (A) and (A + C) were 

significantly increased than the control as represent in the table (5) which were 226.9 %, 

133.3 %, 173.1 % and 101.3 % respectively. 

In 10 Weeks: The mean values were 0.9, 2.8, 2.0, 2.5 and 1.8 mg/dl for the control group 

(C), (D), (D + C), (A) and (A + C). In Addition the percentage of change in total bilirubin 

concentration for the treated groups (D), (D + C), (A) and (A + C) were significantly 

increased than the control as represent in the table (5) which were 215.9 %, 125.0 %, 178.4 

% and 108.0 % respectively. 

Statistical analysis: The statistical analysis for t-test shows a very high significant increase 

in the treated groups (D), (D+C), (A) and (A+C) comparing with the control group (C) in 5 

weeks and 10 weeks. 

6- Total Protein level (g/dl): 

The obtained results in table (6) shows total protein level: 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 6.7, 

4.5, 5.1, 4.8 and 5.3 mg/dl respectively. In Addition the difference in total protein level for 

the treated groups (D), (D + C), (A) and (A + C) were significantly decreased than the 

control as represent in the table (6) which were -33.0 %, -24.4 %,-28.3 % and -21.9 % 

respectively. 

In 10 Weeks: The mean values were 6.9, 4.2, 4.8, 4.6 and 5.1 mg/dl for the control group 

(C), (D), (D + C), (A) and (A + C). In Addition the difference in total protein level for the 
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treated groups (D), (D + C), (A) and (A + C) were significantly decreased than the control as 

represent in the table (6) which were -39.1 %, -30.7 %,-33.2 % and -26.0 % respectively. 

Statistical analysis: The statistical analysis for t-test shows a very high significant decrease 

in: the treated groups (D), (D+C) and (A) comparing with the control group (C) in addition, 

there is high significant decrease when group (C) compared to group (A+C) in 5 weeks.  The 

statistical analysis for t-test shows a very highly significant decrease in: the treated groups 

(D) and (A) comparing with the control group (C) in 10 weeks. 

7- Albumin Concentration (g/dl): 

The obtained results in table (7) shows albumin: 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 4.1, 

2.9, 3.4, 3.2 and 3.7 mg/dl respectively. In Addition this difference in albumin concentration 

for the treated groups (D), (D + C), (A) and (A + C) were significantly decreased than the 

control as represent in the table (7) which were -30.5 %, -16.6 %, -22.7 % and -9.0 % 

respectively. 

In 10 Weeks: The mean values were 4.2, 2.7, 3.2, 3.0 and 3.5 mg/dl for the control group 

(C), (D), (D + C), (A) and (A + C). In Addition this variance in albumin concentration for 

the treated groups (D), (D + C), (A) and (A + C) were significantly decreased than the 

control as represent in the table (7) which were -36.2 %, -24.4 %, -29.8 % and -18.0 % 

respectively. 

Statistical analysis: The statistical analysis for t-test shows a very highly significant 

decrease in: the treated groups (D) and (A) comparing with the control group (C) in 5 weeks 

also, the statistical analysis for t-test shows a very highly significant decrease in the treated 

groups (D), (D+C), (A) and (A+C) comparing with the control group (C) in 10 weeks 

Table (1): The mean ± SD show Aspartate Aminotransaminase activity (ASAT) (U/L) in 

albino rats protected with Vitamin C against chronic treated with Diazinon and 

Aluminum Phosphide. 

Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

73.83 ** 

± 6.27 

85.83 *** 

± 7.88 

77.33 ** 

± 8.12 

98.33 *** 

± 15.19 

63.17 

± 5.23 

 

Mean 

± SD 

 
5 

Weeks 

↑16.9  ↑ 35.9 ↑ 22.4 ↑ 55.7  

 

% of Change 

 

81.50 *** 

± 6.25 

105.50 *** 

± 7.01 

90.33 *** 

± 7.84 

123.00 *** 

± 17.74 

68.17 

± 5.19 

 

Mean 

± SD 

 
10 

Weeks 

↑ 19.6 ↑ 54.8 ↑ 32.5 ↑ 80.4  

 

% of Change 
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Table (2): The mean ± SD show Alanine Aminotransaminase (ALAT) (U/L) in albino rats 

protected with Vitamin C against chronic treated with Diazinon and Aluminum 

Phosphide. 
 

Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

56.00 *** 

± 6.10 

64.17 *** 

± 6.11 

59.00 *** 

± 7.21 

70.17 *** 

± 4.31 

34.67 

±  3.39 

 

Mean 

± SD 

 
5 

Weeks 

↑61.5  ↑85.1  ↑ 70.2 ↑ 102.4  

 

% of Change 

 

78.50 *** 

± 5.43 

103.33 *** 

± 13.75 

84.83 *** 

± 6.85 

126.67 *** 

± 19.12 

38.33 

± 2.16 

 

Mean 

± SD 

 
10 

Weeks 

↑ 104.8 ↑ 169.6 ↑ 121.3 ↑230.5   

 

% of Change 

 

 

Table (3): The mean ± SD show Alkaline Phosphatase (ALP) activity (U/L) in albino rats 

protected with Vitamin C against chronic treated with Diazinon and Aluminum 

Phosphide. 
Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

47.33* 

± 7.53 

68.17 *** 

± 5.74 

51.17 *** 

± 3.87 

72.33 *** 

± 5.39 

38.17 

± 3.66 

 

Mean 

± SD 

 

 

 

5 

Weeks 

↑ 24.0 ↑ 78.6 ↑34..1  ↑ 89.5  

 

% of Change 

 

75.67 ns 

± 12.36 

126.17 *** 

± 13.41 

85.67 ns 

± 11.29 

141.17 *** 

± 25.40 

69.50 

± 10.67 

 

Mean 

± SD 

 

 

 

10 

Weeks 

↑ 8.9 ↑ 81.5 ↑23.3  ↑103.1   

 

% of Change 

 

 

Table (4): The mean ± SD show γ-Glutamate Transaminase activity (GGT) (U/L) in albino 

rats Protected with Vitamin C against treated with Diazinon and Aluminum 

Phosphide toxicity. 
 

Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

17.33 *** 

± 3.27 

23.17 *** 

± 3.76 

18.83 *** 

± 5.91 

26.17 *** 

± 4.92 

6.70 

± 0.53 

 

Mean 

± SD 

 
5 

Weeks 

↑ 158.7 ↑ 245.8 ↑ 181.0 ↑ 290.6  

 

% of Change 

 

20.50 *** 

± 3.27 

26.17 *** 

± 4.92 

23.33 *** 

± 5.01 

29.67 *** 

± 5.13 

7.02 

± 0.25 

 

Mean 

± SD 

 
10 

Weeks 

↑ 192.0 ↑ 272.8 ↑ 232.3 ↑ 322.7  

 

% of Change 
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Table (5): The mean ± SD show Total Bilirubin concentration (mg/dl) in albino rats 

protected with Vitamin C against chronic treated with Diazinon and Aluminum 

Phosphide. 
 

Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

1.57 *** 

± 0.37 

2.13 *** 

± 0.33 

1.82 *** 

± 0.37 

2.55 *** 

± 0.37 

0.78 

± 0.12 

 

Mean 

± SD 

 
5 

Weeks 

↑ 101.3 ↑ 173.1 ↑ 133.3 ↑226.9   

 

% of Change 

 

1.83 *** 

± 0.35 

2.45 *** 

± 0.24 

1.98 *** 

± 0.31 

2.78 *** 

± 0.16 

0.88 

± 0.15 

 

Mean 

± SD 

 
10 

Weeks 

↑ 108.0 ↑ 178.4 ↑ 125.0 ↑ 215.9  

 

% of Change 

 

 

Table (6): The mean ± SD show Total Protein concentration (g/dl) in albino rats protected 

with Vitamin C against chronic treated with Diazinon and Aluminum Phosphide. 

Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

5.25 ** 

± 0.83 

4.82 *** 

± 0.45 

5.08 *** 

± 0.79 

4.50 *** 

± 0.47 

6.72 

± 0.23 

 

Mean 

± SD 

 

 

 

5 

Weeks 

↓21.9 - ↓ -28.3 ↓ -24.4 ↓33.0 -  

 

% of Change 

 

5.13 ns 

± 0.66 

4.63 *** 

± 0.29 

4.80 ns 

± 0.42 

4.22 *** 

± 0.35 

6.93 

± 0.24 

 

Mean 

± SD 

 

 

 

10 

Weeks 

↓ 26.0- ↓33.2 - ↓30.7 - ↓39.1 -  

 

% of Change 

 
 

Table (7): The mean ± SD show Albumin concentration (g/dl) in albino rats protected with 

Vitamin C against chronic treated with Diazinon and Aluminum Phosphide. 
Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

3.73 ns 

± 0.67 

3.17 *** 

± 0.52 

3.42 ns 

± 1.11 

2.85 *** 

± 0.33 

4.10 

± 0.29 

 

Mean 

± SD 

 
5 

Weeks 

↓ -9.0 ↓-22.7  ↓ -16.6 ↓ -30.5  

 

% of Change 

 

3.47 *** 

± 0.47 

2.97 *** 

± 0.40 

3.20 *** 

± 0.70 

2.70 *** 

± 0.42 

4.23 

± 0.33 

 

Mean 

± SD 

 
10 

Weeks 

↓ -18.0 ↓ -29.8 ↓ -24.4 ↓ -36.2  

 

% of Change 

 

Where: 

     C = Control,     D = Diazinon,                                   D+C = Diazinon + Vitamin C                                      

     A = Aluminum Phosphide,       A+C = Aluminum Phosphide + Vitamin C 

     SD = Standard Division,                 % Change = Percentage of change from control, 

     ns = Non Significant,      * = Significant,  

     ** = High Significant.          *** = Very High Significant. 
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Kidney functions tests: 

1- Urea Concentration (mg/dl): 

The obtained results in table (8) shows urea concentration: 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 

35.7, 62.8, 52.0, 56.8 and 48.7 mg/dl respectively. In Addition this difference in urea 

concentration for the treated groups (D), (D + C), (A) and (A + C) were significantly 

increased than the control as represent in the table (8) which were 76.1 %, 45.8 %, 59.3 % 

and 36.5 % respectively. 

In 10 Weeks: The mean values were 37.3, 81.0, 65.2, 71.5 and 60.7 mg/dl for the control 

group (C), (D), (D + C), (A) and (A + C). In Addition this difference in urea concentration 

for the treated groups (D), (D + C), (A) and (A + C) were significantly increased than the 

control as represented in the table (8) which were 117.0 %, 74.6 %, 91.5 % and 62.5 % 

respectively. 

Statistical analysis: The statistical analysis for t-test shows a very high significant increase 

in: the treated groups (D), (D+C), (A) and (A+C) comparing with the control group (C) in 5 

weeks and 10 weeks. 

2- Creatinine Concentration (mg/dl): 

The obtained results in table (9) shows serum creatinine concentration: 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 0.8, 

1.8, 1.3, 1.4 and 1.0 mg/dl respectively. In Addition this variance in creatinine concentration 

for the treated groups (D), (D + C), (A) and (A + C) were significantly increased than the 

control as represent in the table (9) which were 113.3 %, 50.6 %, 65.1 % and 24.1 % 

respectively. 

In 10 Weeks: The mean values were 1.0, 2.2, 1.5, 1.7 and 1.3 mg/dl for the control group 

(C), (D), (D + C), (A) and (A + C). In Addition this variance in creatinine concentration for 

the treated groups (D), (D + C), (A) and (A + C) were significantly increased than the 

control as represent in the table (9) which were 123.0 %, 47.0 %, 67.0 % and 25.0 % 

respectively. 

Statistical analysis: The statistical analysis for t-test shows a very highly significant 

increase in the treated group (D) comparing with the control group (C), in addition there is 

high significant increase when group (A) compared to group (C), furthermore there is 

significant increase when group (C) compared to groups (D+C) and (A+C)  in 5 weeks while 

the statistical data for t-test Shows a very highly significant increase in the treated groups 

(D), (D+C) and (A) comparing with the control group (C), in addition there is high 

significant increase when compared between group (C) and (A+C) in 10 weeks. 

3- Uric Acid Concentration (mg/dl): 

The obtained results in table (10) shows serum uric acid concentration: 

In 5 Weeks: The mean values of the control group (C), Diazinon (D), Diazinon + Vitamin C 

(D + C), Aluminum Phosphide (A) and Aluminum Phosphide + Vitamin C (A + C) were 4.7, 

7.6, 5.5, 6.9 and 5.1 mg/dl respectively. In Addition this variance in uric acid concentration 

for the treated groups (D), (D + C), (A) and (A + C) were significantly increased than the 

control as represent in the table (10) which were 60.4 %, 16.1 %, 45.6 % and 8.5 % 

respectively. 
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In 10 Weeks: The mean values were 5.3, 12.4, 10.3, 11.2 and 8.8 mg/dl for the control 

group (C), (D), (D + C), (A) and (A + C). In Addition this variance in uric acid concentration 

for the treated groups (D), (D + C), (A) and (A + C) were significantly increased than the 

control as represent in the table (10) which were 134.3 %, 93.8 %, 110.4 % and 66.4 % 

respectively. 

Statistical analysis: The statistical analysis for t-test shows a very highly significant 

increase in: the treated groups (D) and (A) comparing with the control group (C) in 5 weeks, 

also the statistical analysis for t-test shows a very highly significant increase in: the treated 

groups (D) and (A) comparing with the control group (C), in addition there is high 

significant increase in the treated groups (D+C) and (A+C) comparing with the control group 

(C) in 10 weeks. 

Table (8): The mean ± SD show Urea (mg/dl) in albino rats protected with Vitamin C 

against chronic treated with Diazinon and Aluminum Phosphide. 
 

Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

48.67 *** 

± 2.34 

56.83 *** 

± 6.08 

52.00 *** 

± 6.48 

62.83 *** 

± 5.00 

35.67 

± 4.93 

 

Mean 

± SD 

 
5 

Weeks 

↑36.5  ↑59.3  ↑45.8  ↑76.1   

 

% of Change 

 

60.67 *** 

± 4.55 

71.50 *** 

± 5.72 

65.17 *** 

± 6.24 

81.00 *** 

± 4.90 

37.33 

± 5.05 

 

Mean 

± SD 

 
10 

Weeks 

↑62.5  ↑91.5  ↑74.6  ↑117.0   

 

% of Change 

 

 

Table (9): The mean ± SD show Creatinine (mg/dl) in albino rats protected with Vitamin C 

against chronic treated with Diazinon and Aluminum Phosphide. 
 

Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

1.03 * 

± 0.12 

1.37 ** 

± 0.24 

1.25 * 

± 0.31 

1.77 *** 

± 0.18 

0.83 

± 0.15 

 

Mean 

± SD 

 
5 

Weeks 

↑24.1  ↑65.1  ↑50.6  ↑113.3   

 

% of Change 

 

1.25 ** 

± 0.16 

1.67 *** 

± 0.20 

1.47 *** 

± 0.22 

2.23 *** 

± 0.29 

1.0 

± 0.22 

 

Mean 

± SD 

 
10 

Weeks 

↑25.0  ↑67.0  ↑47.0  ↑123.0   

 

% of Change 
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Table (10): The mean ± SD show Uric Acid (mg/dl) in albino rats protected with Vitamin C 

against chronic treated with Diazinon and Aluminum Phosphide. 
 

Aluminum 

Phosphide 

+ 

Vitamin C 

Aluminum 

Phosphide 

Diazinon 

+ 

Vitamin C 

Diazinon Control 

Treatment  

(Groups)                     Weeks 

 

5.12 ns 

± 0.84 

6.87 *** 

± 0.76 

5.48 ns 

± 0.87 

7.57 *** 

± 0.62 

4.72 

± 0.41 

 

Mean 

± SD 

 
5 

Weeks 

↑8.5  ↑ 45.6 ↑ 16.1 ↑60.4   

 

% of Change 

 

8.82 ** 

± 1.38 

11.15 *** 

± 1.01 

10.27 ** 

± 0.97 

12.42 *** 

± 0.87 

5.30 

± 0.37 

 

Mean 

± SD 

 
10 

Weeks 

↑66.4  ↑ 110.4 ↑ 93.8 ↑ 134.3  

 

% of Change 

 

 
Where: 
 

    C = Control,  

    D = Diazinon,                              D+C = Diazinon + Vitamin C                                      

    A = Aluminum Phosphide,         A+C = Aluminum Phosphide + Vitamin C 

    SD = Standard Division,             % Change = Percentage of change from control, 

    ns = Non Significant,         * = Significant,  

    ** = High Significant.         *** = Very High Significant. 
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Histological and Histopathological Studies: 

A- The Brain: 

 

1- Control Group : 

Microscopic examination of sections from the cerebral cortex of the control rats 

showed the normal histology of the layer of the cerebral cortex, the Photomicrography 

sections of control cerebral cortex of rats shows: (P) pia- matter layer, (Mo) molecular layer, 

(Eg) external granular, (Ep) external pyramidal, (Ig) internal granular, (Ip) internal 

pyramidal, (Pm) polymorphic layer and (Pc) Parkinson cells, can also see as in the (Plate 1). 

(Hx&E x 100 and x400). 
 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

    

 Plate (1) Control Group    
         Brain Sections of control Albino rats at 5 and 10 weeks. 
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2- Diazinon Group (5 Weeks): 
 

Photomicrography sections of treated rats with Diazinon in 5 weeks showing: 

malformed pia mater (P) with infiltrated inflammatory cells layer (Iic), dilated and congested 

blood vessels (DBV) and (CBV) in pia matter. Numerous polymorphic nerve cells (Poc) and 

decreased number Parkinson cells (Pc) can also see as in the (Plate 2). (Hx&E x 100 and 

x400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate (2) Diazinon Group (5 Weeks) 

              Brain Sections of Albino rats treated with Diazinon at 5 weeks. 
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DBV 

H 

3- Aluminum Phosphide Group (5 Weeks): 

          

Photomicrography sections of treated rats with Aluminum Phosphide in 5 weeks 

showing:  many histopathological alteration represented by shredding of pia mater layer (P), 

with infiltrated inflammatory cells layer (Iic), congested and dilated blood vessels (CBV) & 

(DBV), hemorrhage (H), necrotic areas (Na) and also decreased number of Parkinson cells 

(Pc) were seen as in the (Plate 3) (Hx&E x100 and x400). 

 
 

 

 

 

 

 

 

 

  

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate (3) Aluminum Phosphide Group (5 Weeks) 

Brain Sections of Albino rats treated with Aluminum Phosphide at 5 weeks. 
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4- Aluminum Phosphide Group (10 Weeks): 

 

Photomicrography sections revealed dilated and congested blood vessels (DBV) & 

(CBV) with fibrosis epithelial layer (Fi) in pia- matter (P) and loss of density in plexus nerve 

fibers resulted to reduce nerve cells and also carcinogenic cells (Cc) were seen forming a 

bulk of dark stained cells, hemorrhage (H) and necrotic areas (Na) also can be seen in many 

areas (Plate 4) (Hx&Ex100 and x 400).                                                                                                      
 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate (4) Aluminum Phosphide Group (10 Weeks) 

Brain Sections of Albino rats treated with Aluminum Phosphide at 10 weeks. 
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5- Diazinon  and Vitamin C Group (5  Weeks): 
 

Photomicrography section of treated rats with Diazinon and Vitamin C in 5 weeks 

showing: a relatively ameliorative effect on the cerebral tissues, represented by the 

appearance of normal molecular (Mo), external granular (Eg), internal granular (Ig), external 

pyramidal (Ep) and internal pyramidal cells (Ip). While the harmful effect of Diazinon still 

present in the form of shredded pia mater (P) in some areas of treated brains with this 

combination and also presence of congested blood vessels (CBV) as seen in the (Plate 5).  

Hx&E x100 and x400.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate (5) Diazinon and Vitamin C Group (5 Weeks) 

 

Brain Sections of Albino rats protected with Vitamin C against 

chronic treatment by Diazinon at 5 weeks. 
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6- Diazinon and Vitamin C Group (10 Weeks): 
 

Photomicrography sections of treated rats with Diazinon and vitamin C in 10 weeks 

show: an improvement in the tissues of brain, represented by the appearance of normal 

cerebral structure as general, but the damage as a result of treated with Diazinon still found 

and represented by necrotic areas (Na), separation and shredding of pia mater (P) in some 

areas, with infiltrated inflammatory cells (Iic) in molecular layer as seen in the (Plate 6). 

Hx&E x100 and x 400. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Plate (6) Diazinon and Vitamin C Group (10 Weeks)   
  

Brain Sections of Albino rats protected with Vitamin C against chronic treatment by Diazinon at 10 

weeks. 
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7- Aluminum Phosphide and Vitamin C Group (5 Weeks): 
 

Photomicrography sections of treated rats with the combination of vitamin C and 

Aluminum Phosphide show a relatively improvement in the tissues of brain, represented by 

the appearance of normal molecular (Mo), external granular (Eg), internal granular (Ig), 

external pyramidal (Ep), and internal pyramidal cells (Ip). While the harmful effect of 

Aluminum still present in the form of infiltrated inflammatory cells (Iic) layer extended from 

the pia mater to the edges of the external granular, shredding and separation of pia mater (P) 

in some areas. Necrotic areas (Na), hemorrhage (H), congested blood vessels (CBV) and 

decrease of the Parkinson cells (Pc) were also seen as in the (Plate 7). Hx&E x100 and x400.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

                        

                             Plate (7) Aluminum Phosphide and Vitamin C Group (5 weeks) 
  

    Brain Sections of Albino rats protected with Vitamin C against 

    chronic treatment by Aluminum Phosphide at 5 weeks. 
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8- Aluminum Phosphide and Vitamin C Group (10 Weeks): 
 

The protective effect of vitamin C in the combination with Aluminum Phosphide (in 

10 weeks) in the brain of treated rats show  a relatively improvement  in  the tissues of brain, 

represented by the appearance of normal molecular layer (Mo), external granular (Eg), 

internal granular (Ig), external pyramidal (Ep), and internal pyramidal cells (Ip). While the 

harmful effect of Aluminum still present in the form of fibrosis of the pia mater (P) and 

separation of it in many areas, congested and dilated blood vessels (CBV) & (DBV)  and the 

decrease in the number of the Parkinson cells (Pc) were also can seen as in the (Plate 8). HX 

x100 and x400.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Plate (8) Aluminum Phosphide and Vitamin C Group (10 Weeks) 

 

Brain Sections of Albino rats protected with Vitamin C against 

chronic treatment by Aluminum Phosphide at 10 weeks. 
 

 

DISCUSSION: 

Liver Function tests: 

Alterations in the liver enzymes activity that demonstrate and portray the worthy 

toxicity which intensified the induced damage caused by the used toxins on the cytoplasmic 

enzymes as well as its destruction for the intracellular organoids, producing not only cell 

damage but also liver lesions, fibrosis, exert DNA damage and hepatic carcinoma. 

Recognizing the assumed restoring and revealing role performed by the used protective 

Vitamin C favoring its antioxidant function and induced scavenging for the oxygen free 

radicals, intercepting the morbidity effects on the important cellular enzymes and 

biologically active molecules.    
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The chronic effect of the chemical synthetic insecticide demonstrated overall 

significant increase for values of measured (ALT, AST, ALP, glucose and WBCs), 

significant decrease with total protein, Hb% and RBCs. The over dosage of the synthetic 

materials has deleterious effects on the different organs and may be carcinogenic substances 

and may causing immunesuppuration, on comparing the side and harmful effect of other 

natural insecticides. This support the view that naturally an insecticide has less dangerous 

effects upon the hepatic cells than the synthetic ones, Hassan et al. (2002).  

Many enzymes are anchored to cell membranes: one of these enzymes is gamma-

glutamyl transferase (GGT) which anchored to the biliary canaliculus. Elevation of GGT 

activity in blood has been considered as indicator of hepatocellular damage, Hanna & Fayez 

(1996). Also, serum bilirubin level was increase in rats as a result of treatment with different 

types of organophosphate pesticides, Gomaa (1995). 

 The  consequence of the used protesting agent (Vitamin C) verses the insulted 

effects of the used insecticides on the hepatocytes and hepatic parenchyma by acting as free 

radicals scavenger intercepting these free radicals involved in insecticides intoxification and 

metabolites degradation by the microsomal enzymes, added for this the pretreatment by the 

protective agents which exhibited a novel effects on the glutathione status and other 

enzymatic and non enzymatic antioxidants of the blood, kidney and liver cells. 

Many diseases may result in abnormal levels of plasma proteins. Alterations in 

plasma protein concentration are frequently seen in certain cases of liver diseases and in 

kidney disease. Margi (1995). 

Injury to hepatic tissue resulted in release of cytoplasmic ALT and AST to the blood 

stream. Accelerated production and release by viable and regenerating hepatocytes may 

contribute to the serum aminotransferase activity. Injury to the mitochondria results in 

additional AST release to the blood stream, Meyer et al. (1992). 

Diazinon causes changes in liver enzymes and biochemical indices and swelling of 

mitochondria in hepatocytes (Kalender et al., 2005). Also diazinon causes toxic effects on 

blood cells, spleen, thymus and lymph nodes of rats (Handy et al., 2002). Meanwhile 

diazinon causes toxic effects on other organisms (Svoboda et al., 2001).  

Ahmed & Mannaa (2001) studied the protective effect of vitamin C against the toxic action 

of drinking sodium nitrate contaminated water in adult male rats, the result of this work 

revealed a protective role of vitamin C and E in modulating the toxic effect of sodium nitrate 

on liver functions as indicated through estimation of serum enzymes AST and ALT.   

The effect of high dose of aspirin (180 mg/kg/day) on rats leads to a significant 

elevation in liver enzymes activities, AST and ALT at the end of the experimental period. 

The administration of a single dose of antioxidants (vitamin C, 90 mg/kg/day) to 

administration of aspirin exerted significant decreased in AST and ALT, El-Batran et al. 

(2001). 

Ahmed & Mannaa (2001) suggested that vitamin C revealed a protective role in modulating 

the toxic effect of sodium nitrate on serum total protein concentration. There was no effect 

on total protein when vitamin E and selenium were intra-peritoneally administrated in rats 

anesthetized with enflurane, Naziroglu (1999). 

Duncan et al., (1994) stated that, albumin is 35 - 60 % of the total serum protein 

concentration in animals, it is synthesized by liver. There is direct correlation between 

albumin turnover and body size, accounts for 75 % of the colloidal osmotic activity of 

plasma, many constituents of plasma are transported by albumin. 
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Moreover, Kamal et al. (1990) reported that long-term exposure of 

organophosphorus insecticides to a group of 100 Egyptian spraymen showed significantly 

higher levels of alanine aminotransferase (ALT) and alkaline phosphatase (ALP) but lower 

levels od cholinesterase (ChE) in serum as compared to control subjects. Concerning the 

deleterious effects of both (D) and (A) as synthetic and extract insecticides as well as the 

protective role of Vitamin C as scavenging agents on the serum Alkaline phosphate (ALP) 

activity. These alterations in the liver enzymes activity that demonstrate and portray the 

worthy toxicity which intensified the induced damage caused by the used toxins on the 

cytoplasmic enzymes as well as its destruction for the intracellular organoids, producing not 

only cell damage but also liver lesions, fibrosis exert DNA damage and hepatic carcinoma. 

Recognizing the assumed restoring and revealing role performed by the used protective 

Vitamin C favoring its antioxidant function and induced scavenging for the oxygen free 

radicals, intercepting the morbidity effects on the important cellular enzymes and 

biologically active molecules. The liver is greatly affected by the chronic treatment with 

Diazinon (D), Aluminum Phosphide (A), which clarify the protective role of Vitamin C 

countering the toxicity induced by both (D) and (A) in separated groups by comparing with 

the control group. This elucidate the induced intensified damage and its lesions on the 

hepatic cells and parenchyma as a result for the production of oxygen free radicals and 

detoxification process. 

The forgoing speculation resembling that the attributed findings of Murray (1991) 

and Ceron et al. (1995) they reported that (GGT) activity anchored to the biliary canaliculus 

and considered that its activity is an indicator for the hepatic cell damage, partial biliary 

obstruction, in the case of hepatic carcinoma and the liver cirrhosis. Furthermore (Sedki et 

al., 2002)  concluded that Vitamin C which acts as important antioxidants, enhance the 

immune system by increasing the lymphocyte contend and production, so provide protection 

against the toxicity of the environmental pollutants and exposure for insecticides. 

Because of the liver is the most important organ in the metabolic processes it is 

considered as a target organ for the toxic pollutant, vast quantities of data exist on the 

toxicity of the organophosphorus and the other insecticides mainly on the liver and other 

organs. 

Garg et al. (2005) reported that the dramatic effects concomitance the usage or exposure for 

the synthetic organophosphorus insecticides and for low extent the naturally performed ones. 

Furthermore they overt on the other side the brought down of the toxicity, scavenging, 

restoring and strengthen role of Vitamin C as most import intracellular antioxidant that 

performing not only protective effect but also building function for living cells and 

organoids. The known mode of action for these protective's may be a synergist mechanisms 

inhibiting lipid peroxidation, mobilization of oxygen free radicals, reduce the risk of free 

radicals mediated diseases, increase the activity of antioxidant enzymes as well as its role in 

increasing the liver and blood glutathione, further more it improves the early lipid and 

collagen accumulation in the liver. Changes in the protein profile elucidate the induced 

toxicity and liver morbidity. Clarifying the protective role of Vitamin C countering the 

toxicity induced by both (D) and (A) in separated groups by comparing with the control 

group. The liver is the only site for albumin synthesis and because of the liver is a target 

organ have been implicated in the detoxifications process.  

Kidney Function Tests:   

Not only the liver but also the kidney consider as a target organ for insecticides and 

other pollutants. The results clarify the protective role of Vitamin C countering the toxicity 

induced by both (D) and (A) in separated groups by comparing with the control group.    
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Creatinine is formed during normal muscle metabolism from the irreversible 

breakdown of creatine and creatine phosphate. The amount of creatinine present in serum is 

a function of the total muscle mass present. Muscle cells at a relatively constant rate 

regardless of diet, age or other factors excrete creatinine. Normally, all plasma creatinine 

passes through the glomerular membrane and none is reabsorbed. Kidney tubule cells also 

secrete a small amount of creatinine. Any condition, which impairs glomerular filtration, will 

result increased serum creatinine levels. Magri (1995). 

From the obtained results and observations the used insecticides are frequently 

elevated serum urea, uric acid and creatinine this may be as a result for the damage 

implicated in renal function by the multipatent carcinogenic insecticides or its oxidant-

antioxidant disrupting potential which also may causes hepatorenal lesions or necrosis. This 

in agreement with the conclusion of Nadeem et al. (2006) who reported that the treatment by 

either organophosphorus insecticides revealed highly significant increase in the blood urea, 

uric acid and creatinine in treated animals. 

Brain histology: 

The results showed that treatment with Diazinon induced significant (p < 0.05) 

increases in the level of serum MDA in rat brain. The vitamins E plus C combination 

reduced lipid peroxidation in rat brain (Yilmaz et al., 2012). 

Metal phosphides in general and aluminum phosphide in particular are potent 

insecticides and rodenticides. These are commercially used for protection of crops during 

storage, as well as during transportation. However, these are highly toxic substances. Their 

detrimental effects may range from nausea and headache to renal failure and death. It is, 

therefore, pertinent to ensure their circumspect handling to avoid poisoning episodes 

(Bumbrah et al., 2012) 

Microscopic investigation of the cerebral and cerebellar cortex showed distinct 

changes due to the effect of celphos. Findings in the cerebral cortex revealed disorganization 

of the different layers, round shaped neurons with a convex border, degenerated Nissl 

granules in the cytoplasm and a deeply stained degenerated eccentric nucleus. Findings in 

the cerebellar cortex included degenerated neurons, the infiltration of round cells into the 

molecular layer and the disappearance of the processes of Purkinje cells. Degenerate nuclei 

were surrounded by scavenger cells in the granular layer. The subcortical zone of the brain 

revealed a paucity of glial cells, degeneration of nerve fibres and the appearance of necrotic 

patches (Tripathi and Pandey, 2007).  

Vitamin C concentrations in the brain exceed those in blood by 10-fold. In both 

tissues ,the vitamin is present primarily in the reduced form, ascorbic acid. We identified the 

chemical form of vitamin C that readily crosses the blood-brain barrier, and the mechanism 

of this process. Ascorbic acid was not able to cross the blood-brain barrier in our studies. In 

contrast, the oxidized form of vitamin C, dehydroascorbic acid (oxidized ascorbic acid), 

readily entered the brain and was retained in the brain tissue in the form of ascorbic acid. 

Transport of dehydroascorbic acid into the brain was inhibited by d-glucose, but not by l-

glucose. The facilitative glucose transporter, GLUT1, is expressed on endothelial cells at the 

blood-brain barrier, and is responsible for glucose entry into the brain. This study provides 

evidence showing that GLUT1 also transports dehydroascorbic acid into the brain. The 

findings define the transport of dehydroascorbic acid by GLUT1 as a mechanism by which 

the brain acquires vitamin C, and point to the oxidation of ascorbic acid as a potentially 

important regulatory step in accumulation of the vitamin by the brain. These results have 

implications for increasing  antioxidant potential in the central nervous system (Agus et al., 

1997) 
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Ascorbate (vitamin C) is a vital antioxidant molecule in the brain. However, it also 

has a number of other important functions, participating as a co-factor in several enzyme 

reactions including catecholamine synthesis, collagen production and regulation of HIF-1α. 

Ascorbate is transported into the brain and neurons via the Sodium-dependent Vitamin C 

Transporter-2 (SVCT2), which causes accumulation of ascorbate within cells against a 

concentration gradient. Dehydroascorbic acid, the oxidized form of ascorbate, is transported 

via glucose transporters of the GLUT family. Once in cells, it is rapidly reduced to ascorbate. 

The highest concentrations of ascorbate in the body are found in the brain and 

neuroendocrine tissues such as adrenal, although the brain is the most difficult organ to 

deplete of ascorbate. Combined with regional asymmetry in ascorbate distribution within 

different brain areas ,these facts suggest an important role for ascorbate in the brain. 

Ascorbate is proposed as a neuromodulator of glutamatergic, dopaminergic, cholinergic and 

GABAergic transmission and related behaviors. Neurodegenerative diseases typically 

involve high levels of oxidative stress and thus ascorbate has been posited to have potential 

therapeutic roles against ischemic stroke, Alzheimer's disease, Parkinson's disease and 

Huntingdon's disease (Fiona and James, 2009). 

CONCLUSION: 

Vitamin C has a protective effect against which harmful effects by Diazinon and 

Aluminum phosphide insecticides. 
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 ج" ضد تغيرات فسيولوجية وهستولوجية في الجرذان "الدور الوقائي لفيتاميه 

 ل مه مبيدى الديازيىون وفوسفيد الألومىيوموتيجة التعرض المسمه لك
 محمد فتحى عبد النبى ;   وليد على محمد  ;ضياء فراج إبراهيم ;اليمانى إبراهيم الظواهرى

 .صبيعت الأصْش - كهيت انعهٕو )بُيٍ( -قسى عهى انحيٕاٌ

 

حٕاصّ الإَسبٌ يٕييب ٔانخٗ حعبف نهبيئت  يخى اسخخذاو انًبيذاث انحششيت ظًٍ انعذيذ يٍ انًٕاد انكيًيبئيت انخٗ             

بغشض يقبٔيت انحششاث. ٔيعخبش فيخبييٍ س يبدة يعبدة نلأكسذة نٓب دٔس ٔقبئٗ ظذ انخأريشاث انعبسة ببنصحت 

نهذيبصيٌُٕ ٔفٕسفيذ الأنٕيُيٕو. ٔانٓذف يٍ انبحذ ْٕ حقيى حأريش كلا يٍ انذيبصيٌُٕ ٔفٕسفيذ الانٕيُيٕو ٔفيخبييٍ س عهٗ 

,  ALPببلإظبفت إنٗ   AST ,ALTهيت انضشراٌ انبيعبء. ٔقذ أٔظحج انُخبئش صيبدة يعُٕيت فٗ إَضيًبث انكبذ كبذ ٔك

GGT  بفعم إسخخذاو كلا يٍ انذيبصيٌُٕ ٔفٕسفيذ الأنٕيُيٕو. كًب أٔظحج انُخبئش صيبدة يعُٕيت فٗ يسخٕٖ اانيٕسيب

نضت بفيخبييٍ س حسبب فٗ ححسيٍ ٔظبئف انكبذ ٔٔظبئف انكهٗ , ٔحًط انبٕنيك. ٔنقذ أربخج انُخبئش أٌ انًعب ٔانكشيبحيُيٍ

ٔحبيٍ أيعب يٍ انفحص انُسيضٗ نًخ انضشراٌ انًعشظت نهًبيذاث بشغى أٌ ْزِ انُخبئش نى حظٓش أٖ َقصبٌ يعُٕٖ. ,

انًسخخذيت حذٔد حغيشاث َسيضيت يشظيت حًزهج فٗ انغبنب فٗ فقذاٌ انًُط انطبيعٗ نُسيش انًخ , أيب ببنُسبت نهضشراٌ 

ٕقبئٗ انفعبل انزٖ انًعشظت لأحذ انًبيذاث يع فيخبييٍ س فإٌ ْزة انخغيشاث انُسيضيت حكٌٕ أقم , يًب يذل عهٗ انذٔس ان

 حقٕو بّ يزم ْزِ انًشكببث. 

و عهٗ كلا يٍ انكبذ ٔانكهٗ يسخطيع فيخبييٍ س أٌ يحسٍ أٖ حغيشاث ظبسة نهذيبصيٌُٕ ٔفٕسفيذ الأنٕيُيٕالإستىتاج:  

0ٔانًخ
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