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ABSTRACT 

 
 Side effects of tested compounds i.e., Fenpyroximate, fenarimol ; sulphur 
and some of their alternatives i.e. mineral oil, Kz-oil and black pepper extract on some 
enzyme activities in white rats were studied. Results showed that serum ChE activity 
was significantly decreased in all treatments ,except in fenarimol treament it 
increased.Total protein concentration in serum was increased in the case of fenarimol, 
sulphur, black pepper extract and kz-oil . Albumin concentration in serum was not 
significantly changed with all tested copounds. Serum alkaline phosphatase activity 
was significantly increased with all tested compounds.The maximum percent of 
increasing was found in case of fenpyroximate treatment.Serum AST activity 
decreased with fenpyroximate and sulphur treatments, while it increased in the black 
pepper extract treatment.Serum ALT activity decreased with fenpyroximate and 
sulphur, while it was increased with fenarimol and black pepper extract.Creatinine 
concentration in serum was not significantly changed with all tested compounds.Urea 
concentration in serum increased with fenarimol and black pepper extract 
treatments.With the exception of sulphur treatment all tested compounds caused liver 
damage as pyknosis of karyolysis of the hebatic nuclei, congestion of the protoliver 
with infiltration of the protal area with lymphocytes, coagulation necrosis of the 
hepatocates . Fenpyroximate and fenarimol caused increase in the marginal zone of 
white pulp, but Kz-oil caused decrease in the size of white pulp.All tested compounds 
caused kidney damage as mild cloudy swelling of the renal epithelium, congestion of 
glomerular tuft inter tebular, necrosis of glomerular renal epithelium.Brain tissue was 
not affected in any treatment. 

 
INTRODUCTION 

 
The use of chemical pesticides during the last few years has rapidly 

increased because of their fast action and prolonged protection; this has 
created a pollution problem to the environment . Pesticide residues after 
application on vegetable crops should be followed by many processes to 
avoid side effects of pesticide residues .Many authors studied side  effects of  
pesticide residues on the albino white rats El-Harrawie et al. (1991); Kandil et 
al. (1991); Abd-Elbaki et al. (1993); Tag El-Din et al. (1996) and Abd-Allah 
(1998).This study was directed to investigate the effect of the tested 
compounds fenarimol, fenpyroximate (1/3 LD50), sulphur,kz-oil (1/3 
recommended dose) and black pepper extract at ( 5000 ppm) where 
combined with the food on some important enzymes which affect ed some 
biological functions. 
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MATERIALS AND METHODS 
 
1-Tested Compounds : 
 Five compounds were used in this study. All tested compounds were 
in the formulated form and dosage were calculated on the basis of ppm. of 
active ingredient. The chemical names of the tested compounds are as 
follows. 
 

1-a. Acaricide: 
Ortus : The common name is – fenpyroximate (5% S.C.) 
 The IUPAC name is: tert-butyl (E)-α- (1, 3-dimethyl -5- phenoxy 
pyrazol-4-yl methylene-amino-oxy) - P-toluate. 
It was supplied by Nihon Nohyaku Company-Tokyo-Japan. 
 

1-b.Fungicides: 
Rubigan: The common name is – fenarimol (12 % E-C,)  
The IUPAC name is: (+) -2,4’-dichloro- α -(pyrimidin-5-yl) benzhydryl alcohol. 
It was supplied by Eli lilly Company Dow Elanco Germany 
 

1-c. Flowable sulphur: (52% S.C.) provided by stoller  chemical Company –
U.S.A 
 

1-d. Mineral oil:  Kz-oil: formulated mineral oil supplied by Kafr El-Zayat 
pesticides and chemicals Company as 95% E.C. This oil is recommended to 
control the scale insects in Egypt. 
 

1-e.Plant extract of black pepper (Piper nigrum fruits):The plant extract 
was prepared according to Abbassy et al. (1993)  
 
2-Rearing of animals 
 A pure strain of healthy white albino male rats; Rattus norvegicus 
were purchased from Medicin Faculty, Tanta Univ., and reared under 
laboratory conditions of 25 + 5oC and 65% + 5% R.H.  The rats were housed 
in metallic cages 45 x 35 x 20 cm, fed daily with balanced ratio consisted of 
bread, lettuce, carrot, cucumber and tomato. Male rats of 3-4 months old with 
the mean average weight of 120-150 gm were used in the current study. 
 

3-Biochemical experiments: 
3-a,Treatments of white rats: 
 Six groups of male rats (4 rats/group) equal in age and weight as 
described before were used in the experiment for each compound.Additional 
four rats were reserved as control check, Rats were given contaminated diet 
(tomato, cucumber and pepper) in daily doses of 1/3 LD50 (as described in the 
pesticides Manual (1994) for fenpyroximate and fenarimol and 1/3 
recommended dose for sulphur and KZ-oil, but for black pepper extract 5000 
ppm. was used to contaminate the diet.  Throughout the experimental period 
( 28 days ), rats were observed for any mortalities or any clinical symptoms. 
 

3-b.Determination of enzymes activity and histopathological studies:  
 Four rats from each group were weighed and slaughtered after 28 
days of treatments and blood samples were collected in clean sterile vials. 
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 The blood was centrifugated for 15 minutes at 4000 r.p.m. Serum 
was used in this experiments to determine the different enzymes activities of 
cholinesterase (ChE), aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), alkaline phosphatase, total protein, albumin, 
creatinine and urea. Brains, kidneys, spleens and livers were obtained and 
kept in formalin 10% for histopathological studies.  
 The activity of cholinesterase (ChE) was determined according to the 
method of Ellman et al. (1961), Transaminases activity were determin ed  by 
colorimetrically method according to Reitman and Frankel (1957),the method 
of Rec (1972) was used for determination of alkaline phosphatase , 
determination of total protein was carried out by the method of Henry (1964) , 
determination of albumin was carried out by the method of Doumas and 
Watson (1971) , the determination of creatinine was carried out according to 
Schirmeister, J. (1964) and the determination of urea was done as follows: 
The enzymatic colorimetric test was carried out by the method of Patton and 
Crouch (1977). 
 

4- Histopathological studies 
This experiment was carried out to study the histopathological lesions 

of brain, liver, spleen and kidney tissues of rats treated with 1/3 LD50 of tested 
compounds as daily dose in food for 28 days. The brain, liver, spleen and 
kidney of slaughtered rats were removed and fixed in formalin 10% and 
processed to paraffin sections according to the method of Lillie and Fullman 
(1976). The sections were stained with Hematoxyline and Eosin.All 
histopathological study was done in the Dep.of Histology, Fac. of Vet. 
Medicine, Mansoura Univ. sections were examined and the data were 
recorded. 
 

5-Statistical analysis 
statistical analysis of the enzyme activity data was carried out 

according to Duncan’s multiple range test (Duncan`s, 1955). 

 
RESULTS AND DISCUSSION 

 
1-a Effects of the tested compounds on cholinesterase activity: 
 The effects of daily administration of treated fruits (tomato, cucumber 
and pepper) of tested compounds (1/3 LD50 of fenpyroximate and 
fenarimol,1/3 recommended doses of sulphur and Kz-oil and at 5000 ppm 
black pepper extract) on serum ChE activity in treated male rats were 
summarized in table (1). The results showed that, serum ChE activity was 
significantly decreased with all treatments with the exception in fenarimol 
treatment it increased ( unexpected data ). These results are in agreement 
with those found by Tag-El-Din et al. (1996); Abd-Allah (1998) Abd-Elbaki et 
al. (1999) and Saleh (1990), who concluded that ChE activity was 
significantly decreased after exposure to organophosphorus or carbamate 
insecticides in white rats. 
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Table (1): Effect of daily administration on untreated and treated fruits 
(tomato, cucumber and pepper) for 28 days on serum 
AchE*, total protein and albumin of white rats. 

Treatments 
Activity of AchE* + 

sE 

Total protein conc 
(gm/100ml) 

Albumin conc. 
(gm/100ml) 

Mean + sE Mean + sE 

Control  0.289 + 0.009 b 5.827 + 0.183 d 2.87 + 0.48 ab 

Fenpyroximate  0.259 + 0.005c 6.24 + 0.15 cd 3.38 + 0.57 a 

Fenarimol  0.314 +0.019a 6.57 + 0.29 bc 2.56 + 0.042 b 

Sulphur  0.191 + 0.005 d 7.21 + 0.07 a 246 + 0.09 b 

Black pepper extract  0.284 + 0.011 bc 6.937 + 0.31 ab 3.22 + 0.41 ab 

Kz-oil  0.262 + 0.006 c 6.523 + 0.29 bc 2.59 + 0.33 b 

L.S.D0.95 0.01875 0.14419 0.7007 
* activity = u moles Asch/min./mg protein. 

 
1-b. Effects of the tested compounds on total protein: 
 Results presented in table (1) indicated that, total serum protein 
concentrations were significantly increased in rats treated with fenarimol, 
sulphur, black pepper extract and Kz-oil. Many authors reported that total 
serum protein concentrations were increased after exposure to different 
pesticides (El-Harrawie et al., 1991and El-Hamady 1997). On the other hand 
Eweis et al. (1995) reported that the amount of total protein was significantly 
decreased after exposure to Ivermectin in white rats. 
 
1-c. Effects of the tested compounds on albumin: 

Results concerning the effects of the tested compounds on albumin 
concentration are illustrated in table (1). The data showed that albumin 
concentration was at the normal level, hence there is no significant difference 
in serum albumin concentration of all treated or untreated rats. Reduction in 
albumin concentrations was observed by many authors in animals exposed to 
various insecticides (Saleh, 1990 and El-Hamady, 1997). On the other hand 
Abd-Allah (1998) found that albumin concentration was increased in treated 
white rats with chloropyrifos methyl and pirimicarb after 60 days from 
treatment with daily oral dose. 
 

1-d.Effects of the tested compounds on alkaline phosphatase: 

Results in table (2) showed that, alkaline phosphatase activity was 
significantly increased in serum of the treated male rats for all tested 
compounds. Similar effects were obtained by many authors, El-Harrawie et 
al. (1991); Kandil et al. (1991); Abd-Elbaki et al. (1993); Tag El-Din et al. 
(1996) and Abd-Allah (1998). 
 

1-e.Effects of the tested compounds on transaminases activity (AST 

and ALT): 

Results recorded in table )2  ( showed that, serum  AST activity was 

decreased with fenpyroximate and sulphur , while it was increased with black 
pepper extract compared with untreated rats ALT activity was decreased with 
fenpyroximate and sulphur. On the other hand, ALT activity was increased 
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with fenarimol and black pepper extract.These results were in agreement with 
those of many authors, Saleh. (1990); El-Harrawie et al. (1991); Abd-Elbaki et 
al. (1993); Tag El-Din and Salama (1996); El-Kassabany (1995); Tag-El-Din 
et al. (1996) and El-Hamady (1997) who reported that, transaminases activity 
was increased after exposure to different pesticides in white rats. On the 
other hand, other investigators observed decreasing in levels of 
transaminases activity after exposure to different pesticides in white rats, 
Zidan et al. (1991); Bayoumi et al. (1995) and Eweis et al. (1995). 
 

Table (2): Effect of daily administration of untreated and treated fruits 
(tomato, cucumber and pepper) for 28 days on serum 
alkaline phosphatase (ALP), AST and ALT of white rats: 

Treatments 
ALP (u/L)* AST (u/L)* ALT (*u/L) 

Mean + SE Mean + SE Mean + SE 

Control  223.61 + 5.46 f 45.36 + 3.72 ab 50.59 + 2.47 a 

Fenpyroximate  333.03 + 5.49 a 37.84 + 2.63 c 44.74 + 2.98 b 

Fenarimol  299.06 + 4.16 d 47.33 + 5.4 ab 56.28 + 2.96 a 

Sulphur  261.79 + 5.45 e 41.42 + 3.76 bc 41.27 + 3.63 b 

Black pepper extract  324.51 + 2.73 b 52.63 + 3.42 a 56.16 + 3.6 a 

Kz-oil  309.97 + 4.17 c 46.84 + 2.03 ab 53.12 + 2.86 a 

L.S.D0.95 7.725 6.795 5.742 
* Activity = U/L 

 
1-f.Effects of the tested compounds on Creatinine and urea: 
 Results of the effects of the tested compounds on Creatinine and 
urea are recorded in table (3). Data showed that no significant effect on 
creatinine concentration of all tested compounds in rats. However, fenarimol 
and black pepper extract caused significant increase in urea concentration. 
 

Table (3): Effect of daily administration of treated and untreated fruits 
(tomato, cucumber and pepper) for 28 days on serum 
enzymes representing kidney function of rats. 

Treatments 
Creatinine (mg/100ml) 

Mean + SE 
Urea (mg/100 ml) Mean + 

SE 

Control 1.43 + 0.05 a 2.32 + 0.24 b 

Fenpyroximate 1.6 + 0.1 a 2.46 + 0.05 ab 

Fenarimol 1.75 + 0.062 a 2.6 + 0.11 a 

Sulphur 1.62 + 0.025 a 2.367 + 0.08 ab 

Black pepper extract 1.92 + 0.021 a 2.62 + 0.16 a 

Kz-oil 1.34 + 0.02 a 2.483 + 0.13 ab 

L.S.D0.95 - 0.2329 
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2-Histopathological examinations: 

2-a Histopathological effects on liver of treated rats:  

     Figure(1) shows the normal structure of liver. Microscopical examination 
showed that liver of animals treated with fenpyroximate at dose of 1/3 LD50 
showed pyknosis of karyolysis of the hepatic nuclei beside hydrobic 
degeneration (Fig. 2). Fig. (3) shows the liver of animals treated with 
fenarimol at dose 1/3 LD50, and indicate congestion of the protoliver with 
infiltration of the protal area with lymphocytes.In case of iver of rats treated 
with Kz-oil (1/3 recommended dose ), the examination showed coagulation 
necrosis of the hepatocytes with sever congestion of the hepatic sinusoids 
(Fig. 4). Fig. (5) shows the liver of animals treated with black pepper extract 
at 5000 p.p.m , was severly damaged as Necrosis of the hepatocytes beside 
infiltration of the protal area with round cells (inflamatory cells).  

2-b. Histopathological effects on spleen of treated rats: 
 Figure (6) shows the normal structure of spleen. Rats treated with 
fenpyroximate showed increased marginal zone of white pulp (Fig.7). Fig. (8) 
shows the spleens of rats treated with fenarimol which caused  chromatin 
clumping of white pulp. Spleen of rats treated with Kz-oil showed decrease in 
the size of white pulp (Fig. 9). These results are in agreement with that of 
Abassy et al. (1988) , Abassy et al. (1989) , Hanafy et al.(1991) , Abd-Elbaki 
et al. (1993) .  
 

2-c. Histopathological effects on kidney of treated rats: 
 Fig. (10) shows the normal structure of kidney. Kideny of rats treated 
with fenpyroximate showed mild cloudy swelling of the renal epithelium (Fig. 
11). Fig. (12) shows the kidney of rats treated with fenarimol which caused 
congestion of glomerular tuft with moderate cloudy swelling of the renal 
epithelium. Kideny of rats treated with Kz-oil showed congestion of the 
glomerular tuft inter tubuler blood vessels beside cloudy swelling of the renal 
epithelium (Fig. 13). For rats treated with black pepper extract tissues of 
kidneys showed necrosis of the glomerular renal epithelium (Fig. 14). 
 
2-d.Histopathological effects on brain of treated rats: 

Histopathological examination of brain of rats treated with 1/3 LD50 as         
daily administration of tested compounds showed no histological alterations 
in its   tissues.  
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 دراسات تكسيكولوجية لبعض المبيدات على بعض آفات محاصيل الخضر
التأأأأاتيرات الجا بيأأأأة لأأأأبعض المركبأأأأات المسأأأأتخدمة فأأأأى مكافحأأأأة بعأأأأض افأأأأات -3

 الخضرعلى الفئران البيضاء
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                  –محمأأود حسأأن تأأان الأأدين  – مأأين عبأأد البأأا ى  يأأن  –فرحأأات عبأأد المأأولى محمأأد  حمأأد 
 ن بدوى  ال جارجيها

 جامعة ط طا –كلية ال راعة بكفر الشيخ  - سم المبيدات

  
تم دراسة تأثيرر امررباأ ا امربتاأرل  بأض الاأر ااترررأ ا ئأض امذلأران   مأ   أن  

  50LD 1/3ئبذل( رب ث اتربرأ  رريأل –بر ر  –طررق تغ رة ه ه امذلران  بض غ اء )طر طم 

امجر أة امر ىأض ا أ  يابرأ  مبأل رأن  1/3   مبل رن ررباأض امذراأ ررر ل  امذراارر بسأررا
جأ ء ئأض امربرأ ن رأن امرسأتببب امااأ تض  5000ررباض امباررا  ام را امرلاأداض  تربرأ  

ابذأ ر ئأض ا  ح امذلأران   و حأيا اماتأ لد يأد ثرأ م  تأم  اأ28ما  ر امذبذل الأس د مردل 
ا   يأد ث  رأ دل ( رأ  بأل امرلاأ راChE) cholinesterase اش ط  واأ رم امبأ مرن اسأترر  

ر  بل رن امذراأ ررر ل  امباررت امرسأتببب امااأ تض  total proteinئض تربر امار ترن امببض 
ئض بل   Albumin د  مم تيدث تغرراا رلاا رة ئض تربر  اامار ررن  – ام را امرلاداض   

ر  بل  Alkaline phosphataseامرلا راا ارار : يدث ارتذ ع ئض اش ط  امذ سذ ترر اماب ى 
امرربا ا امربتارل  يديا وقىض اساة ارتذأ ع رأ  رارأد امذراارر بسأررا    يأدث اابذأ ر 

: يأأأأأدث رأأأأأ  بأأأأأل رأأأأأن رربأأأأأ  Aspartate aminotranferase(  ASTئأأأأأض اشأأأأأ ط )
امذراارر بسررا  امباررا ارار  يدث ارتذ ع ئض اش طه ر  امرستببب اماا تض  يأدث ورحأ   

ه رأأ  بأأل رأأن امذراارر بسأأررا Alanine aminotrans ferase(ALTاابذأأ ر ئأأض اشأأ ط )
 امباررا ارار  يدث ارتذ ع ئض اش طه ر  بل رن امذرا ررر ل  امرستببب اماا تض مم ريدث 
تغرر رلاا ى ئض تربر  امبرر تارن ئض امذلران امرلا ربأة ورأ  ا ماسأاة متربرأ  امر ررأ  ئاأد يأدث 

رسأأتببب امااأأ تض ماأأ  ر امذبذأأل الأسأأ د  رأأ دل  ئأأض امذلأأران امرلا ربأأة ارربأأ  امذراأأ ررر ل  ام
 وظ را امدراس ا ام ست ا ي م جرة ىغر ئض يجأم امبارأ  امبادرأة  تيبأل وا رت أ   تحأبم 
ئض الأ رده  ارتش ح ئض امبار  امدر رة ئأض جررأ  امررباأ ا  أدا رربأ  امباررأا يرأث مأم 

دل ئأض يجأم امبتبأة ربن مأه تثيرربر ويأدث بأل رأن ررباأض امذراارر بسأررا  امذراأ ررر ل  رأ 
امارحأ ء مبطيأ ل ارارأ  ويأدث ام رأا امرلاأأداض ىأغر ئأض يجر أ   وظ أرا جررأ  امررباأأ ا 
امربتارل تحبم ئض الأ  رة امدر رة ئض امببرة ر  تبف ئض امغش ء امطالض امراطن مبببرة  دا 

مرأ  ررب  امباررا مم ربن مه تثيرر   مم رظ ر وى تثيرراا مبرربا ا امربتاره  بض واسأجة ا
 ئض امذلران امرلا ربة   

 
 
 


