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ABSTRACT: The present investigation was conducted to study the effects of profenofos and fenitrothion on 
liver enzymes in male albino rats through acute and chronic oral toxicity. Male albino rats were used and fed 
diet with treated cucumber fruits or pure insecticides. Samples from plasma and liver were used for 
determination of aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase 
(ALP) and gamma glutamyl transferase (GGT) activities.  

The obtained results showed that there was a significant increase in plasma transaminase enzymes 
(AST and ALT), plasma ALP and plasma GGT activities, while a marked decrease in liver tissue enzymes 
(AST, ALT, ALP and GGT) activities was observed.       

After stopping the profenofos and fenitrothion treatments, the values of the above parameters 
resumed normal levels of untreated animals except the activity of plasma AST and ALP, which showed 
marked elevation within the recovery period. Such effect could indicate that these insecticides affect several 
tissues in rat and the recovery period was not sufficient to repair the induced damage. 

 

INTRODUCTION 
 
Pesticides include a variety of chemical compounds used mainly in the agriculture sector to 
reduce losses from plagues that attack crops. Despite the benefits derived from their use, 
pesticides have generated a series of toxicological and environmental problems, in 
particular the appearance of resistant species of pests, toxic effects in man and animals and 
the persistence of pesticides in the environment. 

Cucumber plants are among the most popular vegetable grown in Egypt. They are 
usually attacked by many pests including the whitefly Bemisia tabaci, Aphis gossypii and 
various caterpillars throughout the growing season causing a reduction in their 
productivity. 

If an insecticide is to be accepted to control insect pests on vegetable crops, it must 
be effective in controlling these pests, persisting, not long enough to cause residue 
problems in the harvested plants, and have a very low mammalian toxicity. 

Organophosphorus insecticides namely profenofos and fenitrothion are widely used 
in Egypt to control economic insects especially on vegetables. 

Pesticides have played a significant role in increasing agricultural crops both in 
quantity and quality. When they are used as recommended, small amounts may be found 
on or in the treated crop at harvest. The waiting periods between application and harvest 
should be prescribed to insure that, at time of marketing, the residue is below the 
maximum residue limits (MRL’s). 

The present study was carried out to explore the toxic effects of profenofos and 
fenitrothion on liver enzymes (AST, ALT, ALP and GGT) in plasma and liver tissue. 
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MATERIALS AND METHODS 
 
A. Materials:
Vegetables crops:  

One kind of vegetable crops was used in this study (i.e. cucumber), which 
considered the most common, favorite and widely used vegetables in Egypt. 
Experimental animals 
 The 2-2.5 month - old male albino rats (120g±10) were obtained from The Farm of 
General Organization of Serum and Vaccine (Helwan Farm). Animals were allowed to 
acclimatize to laboratory condition for a minimum period of 2 weeks prior to the 
experiment. Animals were kept on balanced diet throughout the experimental period. Food 
and water were available at all times during treatments. 
Insecticides: 

Two insecticides were used; profenofos (Selecron), C11H15BrClO3PS and 
fenitrothion (Sumithion), C9H12NO5PS. Profenofos was obtained from Ciba-Geigy AG 
(Novartis) and fenitrothion was obtained from Sumitomo. 

B. Methods: 
Acute oral toxicity: 

The medium lethal dose (LD50) was determined according to the method of Weil 
(1952), as follows: 
Eight different doses (429.6, 358.0, 298.3 and 248.6mg/kg.b.wt.for profenofos and 833.3, 

694.4, 578.7 and 482.3 mg/kg.b.wt.for fenitrothion) were prepared. The dosage levels 
were spaced in a geometric progression, the chosen geometric factor (R) was (1.2). 

Sixteen male albino rats were individually weighed, and divided into four groups of four 
rats each. Each rat in each group was given orally the same dose of active ingredient 
according to its weight using one of the prepared solutions.Animals were received their 
respective dosage using a graduated stomach tube. The treated rats held in a suitable 
cage and food and water were given ad libitum. Animals were examined during the 
first 24 hours after administration. 

Chronic toxicity (12- months) 
Pesticides:  

Rats were divided into five groups of 10 each. Four groups were supplied with 
drinking water contains profenofos at concentrations 0.8 and 1.6 ppm ,and fenitrothion at 
concentrations 0.5 and 1.0 ppm during the experimental period(12 months); then animals 
were provided with clean water free from the pesticides for 30 days (the recovery period). 
The fifth group was kept untreated to serve as a control.  
Feeding: 

Rats were divided into three groups each contains 10 animals. Two groups were fed 
on formulated diet containing cucumber fruits contaminated with profenofos at 
concentrations 0.8 ppm and fenitrothion at concentration 0.5 ppm during the experimental 
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period (12 months); then animals were provided with diet free from the pesticides for 30 
days (the recovery period). The third group was kept untreated to serve as a control.  

Blood samples were collected by orbital sinus veins technique using heparinized 
capillary tubes at 1.5, 3, 4.5, 6, 9, 12 and 13 months into clean, dry, and labeled eppendorf 
tubes (1.5 ml). The tubes contained heparin as anticoagulant (7.5 I.U/ml blood) according 
to Schalm (1986). Blood samples were centrifuged to collect plasma which was deep 
frozen at- 20oC, for chemical analysis. 
Biochemical Analysis: 

The activity of alanine aminotransferase (ALT) and aspartate aminotransferase 
(AST) were determined in plasma or liver homogenate colourimetrically according to the 
method of Reitman and Frankel (1957):  
Phosphate buffer pH 7.4            100mM 
Substrate:   α-ketoglutaric acid 2mM, L-Aspartic acid (for GOT) 100mM, D, L-Alanine 
(for GPT) 200mM.  
Volume:  GOT substrate 0.5ml, GPT substrate 0.5 ml, Sample 0.1ml, Color reagent 0.5 ml, 
NaOH 0.4 N  5 ml . 
Specific wavelength: 505 nm. 
Plasma or liver alkaline phosphatase activity was determined by the method of Hausamen 
et al. (1967): 
Buffer : Diethanolamine buffer 1.0 mo/l, MgCl2 0.5 mmol/l.
Substrate:  p-nitrophenylphosphate 10 nmol/l. 
Volume : 1.0 ml from buffer + Substrate, 10 ul from sample. 
Specific wavelength : 405 nm. 
Plasma or liver gamma glutamyl transferase activity was measured according to the 
method of Szasz (1969): 
Buffer pH 8.25   300 mmol/l. 
Substrate : Glycylglycine 120 mmol/l, L –gamma glutamyl – 4 – nitroanilide 16 mmol/l. 
Volume :  1 ml from buffer + Substrate, 100 ul from sample. 
Specific wavelength : 405 nm. 
 
Statistical Analysis: 

All data were subjected to statistical analysis by one –way ANOVA test (Gad and 
Weil, 1989&1994; Gad, 1999&2001) using SPSS software for Windows version 10. 
A probability of p ≤ 0.05; p ≤ 0.01; p ≤ 0.001 as the levels of significance unless stated 
otherwise.  
 

RESULTS 
 

Data in Table (1) reveal that no significant changes were noted in the activity of AST in all 
cases of treatments of the two insecticides compared to the control group after 1.5 months 
of treatment. Meanwhile, the activity of AST was significantly increased at low and high 
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concentrations of fenitrothion (0.5 and 1ppm, respectively) compared to the untreated 
group after 3 months of treatment. AST activity of treated male rats at all concentration 
levels and after all periods of treatments, showed markedly increase compared to the 
untreated group except, in case of profenofos at high concentration (1.6ppm) after 4.5 and 
6 months of treatment .At the end of experiment, animals showed a significant increase in 
AST activity and did not recover even after the stop of the treatment with the selected 
insecticides. It is evident that, the activity of ALT (Table1) was not affected at all 
concentrations of the two insecticides compared to the control group after 1.5 and 3 
months of treatment. While the low concentration of fenitrothion (0.5ppm) produced 
significant increase in activity of ALT compared to the control group after 4.5 and 6 
months of treatment. The activity of ALT was significant elevation at all treatments 
compared to the control group after remained period of treatment (12 months) .During the 
recovery period (30 days) after stoppage of treatment with insecticides, the values resulted 
in resumption of normal activity.   

Moreover, from the results presented in Table (1) it is interesting to notice that the 
tested insecticides did not produce any statistical significant differences in the activity of 
ALP compared to the untreated group after 1.5 months of treatment. Furthermore, the 
treatments with both insecticides showed significant elevation in the activity of ALP in 
compared to the control group after remained periods (3, 4.5, 6  and 12 months) except 
profenofos at high concentration (1.6ppm) after 3, 4.5 and 6 months of treatment. Within 
the recovery period, all animals showed a significant increase in ALP activity in 
comparison with the control.  

Also, the results reported in Table (1) have clearly showed that, generally, the 
activity of GGT was not affected at all concentrations of insecticides comparing with 
untreated group after 1.5 month of treatment .In addition. there was a significant increase 
in the activity of GGT of fenitrothion at low concentration (0.5ppm) compared to the 
control group after 3 and 4.5 months of treatment .Also, the tested compounds caused a 
significant increase in the activity of GGT at all the tested concentration compared to the 
untreated group during all the remained experimental periods (6 and 12 months) except 
profenofos at high concentration (1.6ppm) after 6 months of treatment. At the end, treated 
animals recovered and the values of GGT was comparable with the normal values. 

The data presented in Table (2) demonstrate the influence of feeding rats on 
cucumber fruits with the insecticides under study on AST activity. The data showed that 
there were insignificant changes in AST activity at all concentration of the two insecticides 
compared to the untreated group after 1.5 and 3 months of treatment. However, significant 
increase in AST activity was noticed when compared with the control group after remained  
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Table (1): Effect of profenofos (P) and fenitrothion (F) on plasma AST, ALT, ALP and GGT 
activities in male albino rats. 

Treatment (concentration)  Treatment 
period 

(months) Control (0 ppm) P (0.8 ppm) P (1.6 ppm) F (0.5 ppm) F (1.0 ppm) 

1.5 
 1 89.65±3.95 

 2 52.86±2.03 

 3 54.53±4.31 

 4 6.96±0.81 

89.39±1.17 

54.18±1.04 

60.36±4.11 

8.24±0.76 

85.83±1.31 

51.61±1.36 

54.54±6.10 

7.20±0.43 

92.61±0.89 

59.18±2.51 

62.72±3.34 

10.80±1.40 

91.30±0.67 

55.32±1.47 

61.37±3.22 

9.40±1.26 

3
1 45.74±0.75 

2 22.29±1.0 

3 87.26±5.45 

4 2.49±0.34 

51.91±4.04 

24.50±1.06 

111.81±2.73** 

2.44±0.46 

 43.31±1.71 

21.97±1.21 

98.17±2.73 

1.74±0.26 

 62.26±3.26***

26.50±0.62 

 122.72±6.10***

4.64±0.49*** 

 59.48±1.92*** 

26.28±2.05 

 119.99±2.73***

2.55±0.51 

4.5 
1 86.61±2.99 

2 40.71±0.96 

3 124.35±0.67 

4 3.60±0.34 

 99.57±2.43*** 

58.57±2.93 

 167.44±2.67***

4.75±0.69 

87.04±2.15 

48.0±2.87 

130.90±5.45 

2.20±0.34 

 107.56±1.61***

81.14±17.55** 

 181.07±4.01***

6.14±0.85** 

 101.31±2.03***

62.03±7.15 

 172.35±0.55***

4.76±0.67 

6
1 41.04±0.45 

2 26.78±1.27 

3 165.26±8.30 

4 2.55±0.23 

58.0±6.11** 

30.14±2.65    

239.43±12.63***

3.94±0.39* 

46.95±2.25 

24.54±1.37 

 169.07±10.06

2.67±0.30 

 64.52±3.70***

34.21±2.33** 

 251.43±6.0***

4.99±0.77*** 

 64.17±4.04*** 

30.61±1.83 

 247.96±10.94***

4.64±0.32*** 

12 
1 48.43±1.05 

2 36.14±1.79 

3 128.17±2.73 

4 4.29±0.14 

79.56±4.71** 

 46.56±0.45*** 

 167.98±2.67***

11.82±0.23***

73.04±5.07* 

43.64±0.42***

147.80±0.55***

9.46±0.21*** 

 143.56±8.61***

50.08±0.39***    

191.44±4.91*** 

 13.10±0.35***

126.17±10.74***

49.14±0.17*** 

 168.53±2.00***

12.63±0.53*** 
Recovery 

period 
(days) 

1 48.09±1.02 

2 42.36±2.65 

3 140.71±4.61 

4 7.07±0.12 

 96.26±2.42*** 

49.22±6.66 

 200.2±1.64***

7.41±0.28 

78.52±1.81***

37.75±2.41 

 162.29±0.82*

6.49±0.53 

 105.48±4.13***

52.39±5.41 

 226.9±1.02***

7.77±0.14 

 102.35±2.82***

49.86±4.64 

 205.6±9.78*** 

7.54±0.18 
1= Aspartate aminotransferase (AST) (u/ml);   2 = alanine aminotranferase (ALT) (u/ml);   

3=  alkaline phosphatase (ALP) (U/L);  4= gamma glutamyl transferase (GGT) (U/L) 
Values represent means ± S.E obtained from 5 animals. 
Significance level:  * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001 as compared with the control  
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Table (2): Influence of feeding male albino rats with contaminated cucumber fruits with profenofos 
(P) and fenitrothion (F) at low concentrations on plasma AST, ALT, ALP and GGT 
activities. 

Treatment (concentration)  
Treatment period (months)

Control (0 ppm) P (0.8 ppm) F (0.5 ppm) 

1.5 
 1 99.47±4.47 

 2 50.97±1.00 

3 57.27±2.73 

4 4.64±0.74 

103.13±1.92 

58.32±2.58 

57.27±5.10 

5.10±0.57 

107.54±1.16 

59.11±3.46 

62.72±3.34 

5.30±0.70 

3
1 92.78±1.97 

 2 25.86±1.06 

 3 93.85±5.22 

 4 3.04±0.42 

95.39±4.45 

28.68±0.11 

97.37±1.93 

3.37±0.43 

96.69±2.24 

28.82±1.24 

99.30±2.36 

4.32±0.44 

4.5 
1 44.26±0.85 

2 41.18±1.53 

3 105.88±0.80 

4 2.44±0.46 

62.26±2.32*** 

45.14±6.58 

127.4±1.59*** 

4.06±0.82 

65.30±4.70*** 

47.0±0.79 

131.87±1.21*** 

6.03±1.0** 

6
1 40.35±0.52 

2 27.75±2.16 

3 126.53±5.0 

4 1.86±0.28 

56.69±0.70*** 

45.39±3.32*** 

171.04±2.89*** 

6.84±1.06*** 

97.83±4.05*** 

85.07±1.32*** 

179.44±4.68*** 

7.88±0.87*** 

12 
 

1 46.69±2.89 

 2 31.18±0.20 

 3 106.68±0.34 

4 3.02±0.46 

91.91±6.62** 

53.90±0.39*** 

186.53±0.67*** 

5.44±0.07*** 

96.44±13.16*** 

56.18±0.96*** 

189.25±2.04*** 

6.60±0.05*** 

Recovery period (days) 
 

1 43.13±1.47 

2 50.14±4.36 

3 129.20±1.88 

4 5.91±0.76 

90.17±8.38*** 

54.36±1.27 

199.45±1.51*** 

6.84±0.11 

94.09±4.37*** 

59.71±4.13 

206.71±2.00*** 

6.98±0.20 

1= Aspartate aminotransferase (AST) (u/ml);   2 = alanine aminotranferase (ALT) (u/ml);   
3= alkaline phosphatase (ALP) (U/L);  4= gamma glutamyl transferase (GGT) (U/L). 

Values represent means ± S.E obtained from 5 animals. 
Significance level:  * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001 as compared with the control.  
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periods of treatment (4.5, 6 and 12 months). During the recovery period, the values of AST 
did not resume its the normal activity. No significant difference was noted at all treatments 
of tested insecticides comparing to the control  group after 1.5, 3 and 4.5 months of 
treatment .While, feeding of male rats with cucumber fruits with selected insecticides was 
associated with a significant increase in the activity of ALT comparing with the untreated 
group after remained periods of treatment (6 and 12 months). After stoppage of treatment 
for 30 days, animals recovered. 

Moreover, the obtained results in Table (2) which reflect the effect of feeding male 
rats with contaminated cucumber fruits with tested insecticides on ALP activity, could be 
summarized that, the activity of ALP was significantly increased compared to control at all 
cases of treatments during experiment periods except 1.5 and 3 months of treatment 
.Meanwhile, when treatments were stopped to allow recovery, the values of ALP remained 
higher than that of the control. Also, the obtained results in Table (2) could be summarized 
as follows. No statistical significant difference in the activity of GGT was found after 
feeding male rats with contaminated cucumber with both selected insecticides at all the 
tested concentrations compared to the untreated group after 1.5 and 3 months of treatment. 
Meanwhile, the activity of GGT was significantly increased at all treatments compared to 
the control group after remained periods of treatment (4.5, 6 and 12 months) except 
profenofos treatment after 4.5 month. During the recovery period (30 days), treated 
animals returned to normal values. 

As shown in Table (3) hepatic AST and ALT activities were very highly 
significantly decreased by the tested insecticides compared to untreated group at the end of 
12 months of exposure at all treatments .Stoppage of treatments for 30 days, the values 
resulted in resumption of normal activity. Also, from Table (3) it is clear that, all animals 
showed highly marked depression in hepatic ALP activity compared to the control group 
after 12 month of treatment at all treatments . After withdrawal the tested insecticides, the 
values returned to the normal levels within the recovery periods (30 days).  

Moreover, the obtained results in Table (3), which reflect the effects of tested 
insecticides on hepatic GGT, could be summarized that, the activity of hepatic GGT was 
very highly significantly decreased at all treatments compared to the control group after 12 
month of exposure . At the end, treated rats recovered and the values of hepatic GGT was 
comparable with the normal values. 

From the results presented in Table (4), it is clear that feeding of male rats with 
contaminated cucumber fruits with selected insecticides for 12 months led to a very highly 
significant decrease in hepatic AST and ALT activities compared to the control values. 
During recovery period, animals resumed normal values .Also, the data represented in 
Table (4) reflects the influence of feeding male rats on contaminated cucumber fruits with 
selected insecticides on hepatic ALP activity .The results indicate that there were a very 
highly significant decline in the activity of hepatic ALP when compared to the untreated 
group after 12 month of treatment at all treatments. Within the recovery period, the values 
of hepatic ALP fall within normal values.
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Table (3): Effect of profenofos (P) and fenitrothion (F) on hepatic AST, ALT, ALP and GGT 
activities in male albino rats. 
 

Treatment (concentration) Treatment 
period 

(months) Control (0 ppm) P (0.8 ppm) P (1.6 ppm) F (0.5 ppm) F (1.0 ppm) 

12 

 1 186.26±1.44 

2 129.93±2.03 

3 47.45±1.09 

4 9.62±0.35 

160.15±0.44***

93.14±1.92***

36.0±0.55***

4.87±0.54***

165.48±1.70***

100.79±1.22***

39.27±1.64*** 

6.84±0.28*** 

146.52±2.50***

82.36±1.40***

31.09±0.67***

4.29±0.23***

153.84±1.25***

86.57±0.79*** 

34.36±1.64*** 

4.76±0.12*** 

Recovery 

period  

(days) 

1 103.45±8.87 

2 96.50±4.23 

3 56.18±1.09 

4 5.22±2.25 

97.57±1.48 

91.58±2.45 

54.0±1.34 

3.71±0.30 

100.35±6.80 

94.11±4.87 

55.67±1.12 

5.80±1.10 

91.22±1.28 

89.43±5.35 

52.90±2.04 

2.67±1.08 

93.39±4.0 

90.79±5.45 

53.84±2.03 

3.48±0.71 

1= Aspartate aminotransferase (AST) (u/ml);   2 = alanine aminotranferase (ALT) (u/ml);   
3= alkaline phosphatase (ALP) (U/L);  4= gamma glutamyl transferase (GGT) (U/L). 
Values represent means ± S.E obtained from 5 animals 
Significance level:  * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001 as compared with the control.  
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Table (4): Influence of feeding male albino rats with contaminated cucumber fruits with profenofos 
(P) and fenitrothion (F) at low concentrations on hepatic AST, ALT, ALP and GGT 
activities. 

 

Treatment (concentration)  Treatment period 
(months) Control (0 ppm) P (0.8 ppm) F (0.5 ppm) 

12 

 1 94.0±0.32 

 2 97.46±1.14 

3 56.88±1.15 

4 10.20±0.23 

54.61±0.61*** 

79.54±0.67*** 

29.01±0.99*** 

6.14±0.57*** 

53.04±0.87*** 

78.15±0.29*** 

25.86±0.81*** 

5.22±0.32*** 

Recovery period (days)

1 59.39±1.04 

2 108.82±4.35 

3 45.27±1.09 

4 5.45±0.35 

57.64±1.74 

101.47±3.71 

43.70±0.68 

5.10±0.46 

57.32±1.15 

95.11±7.67 

43.12±0.92 

4.64±0.37 

1= Aspartate aminotransferase (AST) (u/ml);   2 = alanine aminotranferase (ALT) (u/ml);  
3=  alkaline phosphatase (ALP) (U/L);  4= gamma glutamyl transferase (GGT) (U/L). 
Values represent means ± S.E obtained from 5 animals. 
Significance level:  * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001 as compared with the control.  
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Moreover, as shown in Table (4), data indicate that feeding rats with cucumber 
fruits with both insecticides caused very highly significant reduction in the hepatic GGT 
activity in all treatments compared to the control group after 12 month of treatment. 
During the recovery period (30 days), treated rats returned to normal levels.  
 

DISCUSSION 

Aminotransferases (AST and ALT), ALP and GGT are frequently used to assess 
hepatocellular damage as reported by Michael et al. (2005). The present study indicate that 
the activities of the investigated enzymes (AST, ALT, ALP and GGT) increased at various 
rates in plasma due to profenofos and fenitrothion administration. The enzymes were 
returned to their normal levels at the end of the recovery period except the activity of AST 
and ALP, which showed marked elevation. 

The results of the present work are in agreement with those found by El – Sadek et 
al. (1985); Ali and Shakoori (1990); Seleim (1992); Farid (1997); Youssef (2002) and 
Radwan and Abd El–Mottaleb (2004) who mentioned that the transaminases (AST and 
ALT) activities were significantly increased after administration with different 
agrochemicals substances at low levels, i.e. (Paraquat, Sencor and Dual) at 1/10 LD50,
aldrin at  2.5, 8 and  20 mg/kg in diet, chlorfluazuron at 50 mg/kg and buprofezin at 1000, 
2000, 4000 ppm and diafenthiuron at 150, 300, 600ppm,  profenofos and pirimicarb and 
nemazal at 100 and 200 mg/kg. b.w. 

The results reported herein are in accordance with  El-Sadek et al. (1985); Ali and 
Shakoori (1990); Seleim (1992); Farid (1997) and Radwan and Abd El-Mottaleb (2004) 
who reported that the alkaline phosphatase (ALP) activity was significantly increased after 
administration with different agrochemicals substances at low levels, i.e. (Paraquat, Sencor 
and Dual) at 1/10 LD50, aldrin at 2.5, 8  and 20 mg / kg in diet, chlorfluazuron at 50 mg/kg 
and buprofezin at 1000, 2000, 4000 ppm and diafenthiuron at 150, 300, 600 ppm, and 
nemazol at 100 and 200 mg/kg. b.w. 

Resemble significant increases of serum GGT activity was resulted in rats exposed 
orally by diuron herbicide (Antony et al., 1990), by tributoxyethyl phosphate, an industrial 
organophosphate compound (Laham et al., 1985). Nearly, similar results investigated by 
Mitsumori et al. (1998), who showed that, increases in plasma GGT activity were observed 
in rats after chronic exposure of cadmium. 

Increasing of aspartate and alanine aminotransferase (AST and ALT) are usually 
due to leakage of damaged membranes, (Gotz, 1981). Therefore, Cornelius (1989) 
mentioned that, many enzymes are present in the liver, those which are primarily present in 
the liver and in high concentrations are routinely used in diagnosis .Also Cornish (1971) 
reported that, elevation in serum concentration of selected enzyme had been used for years 
as a sensitive indicator of organ damage. In addition, the enzymes usually examined to 
evaluate hepatic damage include AST and ALT, therefore, elevation in these enzymes 
concentration was associated with generalized hepatotoxicity. 
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Large increase in serum ALP activity is found in Extra – hepatic biliary 
obstruction, (Walmsely and White, 1994). The striking increase in serum ALP activity in 
hepatobiliary disorders is due to a unique over production of hepatic ALP iso- enzyme, 
(Cornelius, 1989). 

The significant elevation of plasma AST and ALP activity after the recovery period 
in all treated group probably indicate that, pesticides affect several tissues in rat and the 
recovery period was not sufficient to repair the damage.

Also, GGT is elevated in virtually all hepatobiliary disorders and in biliary tract 
obstruction (Michael et al., 2005). 

The data obtained also showed that liver tissue enzymes (AST, ALT, ALP and 
GGT) activity decreased significantly by profenofos and fenitrothion treatments. It was 
also found that the enzymes were returned to their normal levels during the recovery 
period. 

Our results hold true with the findings of Bulusu and Chakravarty (1984), who 
revealed that, treated rats with malathion caused decrease of hepatic AST and ALT 
activities. 

The inhibition of hepatic ALP activity was reported by Dikshith et al. (1978) in rats 
treated with lindane, by Haqqi and Adhami (1979) in rats treated by DDT or malathion or 
phosalone or elsan insecticides.

Concerning of the influence of the tested pesticideson liver enzymes (AST, ALT, 
ALP and GGT) we can notice that, there is a direct relationship between activity of plasma 
liver enzymes and hepatic enzymes so increase activity of plasma liver enzymes and 
decline activity of hepatic enzymes may be related to the release of the enzymes from liver 
cells to plasma since we have many significant elevations in the plasma enzymes activity 
as it is shown in tables of plasma liver enzymes and inhibition of hepatic enzymes activity 
also as shown in tables of hepatic enzymes .          

In conclusion, profenofos and fenitrothion have relatively moderate and slight acute 
toxicity, respectively, since its LD50 are 342.06 and 634.04 mg/kg body weight, 
respectively. In addition, profenofos and fenitrothion causes a significant increase in 
plasma AST, ALT, ALP and GGT activities, while a marked decrease in liver tissue 
enzymes (AST, ALT ALP and GGT). 
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