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The effect of type II synthetic pyrethroid, cypermethrin on selected physiological 

and biochemical parameters of liver and neural system were studied in male Somali 

sheep. In addition, the residue of cypermethrin in different tissues and body 

execreta were also evaluated. Two tested doses (6 and 12 mg /kg b.wt/day) of 

cypermethrin were given orally to sheep for 63 consecutive days. A vehicle-control 

group of sheep given corn oil (0.1 ml/kg/day) only was used for comparison. 

Investigated animals of all groups were slaughtered 24 h after the last dose. No 

fatality was recorded during the course of this study. Cypermethrin produced 

significant increase in the weights of liver and spleen, while there were no effects 

on the weights of brain, kidneys, heart and testes. A significant increase in liver 

aspartate amino transaminase (AST) and alanine amino transaminase (ALT) 

activities and a significant decrease in liver lactate dehydrogenase (LDH) activity 

were recorded in the pesticide-treated animals. Significant decreases were observed 

in brain Na+, K+-ATPase and Mg++-ATPase in cypermethrin-treated animals that 

were dose-dependant. Residue analysis revealed higher levels of cypermethrin in 

spleen, kidneys and muscle than liver. Residues of tested pesticide were detected in 

all samples of urine and faeces of treated sheep, and were dose-dependent.  From 

this study it can be concluded that exposure of farm animals for long periods to 

cypermethrin pesticide will affect their physiological and biochemical parameters 

with subsequent adverse effect on animal health and production. Moreover, the 

presence of large amount of tissue residues of this compound in animal tissues and 

excreta could affect human health as well. Therefore, farm animals should not 

exposed to theses pesticide for long times via food or water. 
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INTRODUCTION 

 

Pesticides constitute the major source of 

potential environmental hazards not only for animals 

but also to human when they become part of food 

chains (Abd-Alla et al., 2002).  Various chemicals 

have been used as pesticides in public health 

programs, veterinary and agriculture. Greater 

reliance on the use of pesticides to maintain higher 

agricultural productivity appears inevitable as the 

demand for food increases with increasing population 

(Abou Zeid et al., 1993). Intensive agriculture 

activities require the application of large quantities of 

pesticides annually. The long term application of 

these pesticides is always expected to induce 

pesticide residues accumulation in soil, water, and in 

the general environment, thereby posing a serious 

threat to public health (El-Sebae, 1990; Abdul 

Mujeeb and Shakoori, 2007). It is believed that 

numerous undocumented cases of acute poisoning to 

human, farm animals, honey bees, and fish, due to 

direct dermal contact or ingestion of contaminated 

food and water occur annually (Abdul Mujeeb and 

Shakoori, 2007).  

 

Synthetic pyrethroid is one of the main classes of 

insecticides widely used in agriculture. Pyrethroids 

are preferred above organophosphates, carbamates 

and organochlorines as these have high efficiency, 

low toxicity and easy biodegradability (Sharaf et al., 

2010). For more than 30 years, pyrethroids are in use 

for home formulations and agricultural purposes and 
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these insecticides cover nearly one-fourth of the 

worldwide market (Ahmad et al., 2012). In spite of 

claims of low mammalian toxicity of pyrethroid, 

evidence is gradually accumulated against it as 

several reports descriped and documented the 

toxicological effects of various pyrethroid 

insecticides in many species of animals (Shakoori et 

al., 1988; Moore and Waring, 2001; Abdul Mujeeb 

and Shakoori, 2007; Khan et al., 2012). 

Cypermethrin (CY) (type II synthetic pyrethroid) 

lipophilic in nature, is considered to be less toxic due 

to its speedy insect killing properties and having low 

toxicity to mammalian tissues (Aslam et al., 2010). 

However, it is fairly toxic when applied dermally or 

administered orally (Luty et al., 1998 and Aslam      

et al., 2010). Moreover, it can exert significant 

adverse effects in non-target species including 

humans and livestock animals (Baselt, 2008). 

 

The magnitude of toxic effects of pesticides depends 

mainly on the type and dose of compound, duration 

of exposure, species and age of animals and other 

environmental factors (Dunnick et al., 1984). Farm 

animals have been contaminated in a variety of ways, 

thus possibly affecting the animal’s growth and 

production. Sheep are usually dipped or treated with 

insecticides each year in order to prevent and control 

ectoparasites. Cypermethrin is being increasingly 

used as the active ingredient in many dips which are 

used to prevent and treat ticks, lice and scab on sheep 

(Hardeng et al., 1992 and Khan et al., 2012) 

Therefore, the current study aimed to investigate the 

effect of long term exposure to cypermethrin, one of 

the synthetic pyrethroids, on some hepatic and neural 

parameters and to determine its tissue residues in 

male sheep after repeated oral administration. 

 
MATERIALS and METHODS 

 
Pesticide 

An active type II synthetic pyrethroid insecticide 

(cypermethrin) was used in the present study. 

Cypermethrin [25% E.C (RS)-alpha-cyano-3-

phenoxybenzyl (IRS)-cis-, trans-3-(2,2-

dichlorovinyl)-2,2-dimethyl-cyclopropane 

carboxylate] (Mitchell Cotts Chemicals, Belgium). 

Cypermethrin was prepared in corn oil and were 

administered orally in gelatin capsules to sheep. 

 

Animals and treatment 

Eighteen male Somali sheep (Berbera Blackhead) 

aged eight to ten months of 27.5  2.36 kg average 

body weight were used in this study. The animals 

were housed in shelter and fed on roughage (rice 

straw) and concentrate supplement according to their 

actual requirements (NRC, 1985). The concentrate 

contained at least 61% total digestible nutrients 

(TDN) and 11.5 % digestible proteins (DP). Feed 

and water were provided to animals ad libitum 

throughout the experiment. The animals were divided 

into 3 groups of six animals each. The first group 

was treated orally with corn oil daily at 0.1 ml/kg for 

63 days and kept as vehicle control. The second and 

third groups were orally treated with cypermethrin at 

low and high doses of 6 and 12 mg/kg body 

weight/day, respectively (Yousef et al., 1998) for 63 

successive days. Doses of tested pesticide were 

formulated weekly to meet the weight changes. The 

dose for each animal was contained in a gelatin 

capsule that was inserted orally into the 

esopharyngeal region with the help of a glass rod. 

Animals were observed daily for the nature and onset 

of toxic signs. Body weights were recorded at the 

beginning of the experiment and every week 

thereafter. One day after the last treatment, all 

investigated animals were slaughtered and their liver, 

kidney, heart, spleen, testis, brain and lung were 

immediately excised and washed in cold saline. The 

organs were weighed after blotting them dry and the 

organ: body weight ratio was calculated. 

 

Biochemical studies 

Freshly removed liver and brain were washed using 

chilled saline solution and homogenized (10% w/v) 

in 0.25 M ice cold sucrose solution in a Potter-

Elvehjem type homogenizer. The homogenates were 

centrifuged at 700 xg for 10 min. at 4 °C to remove 

cell debris. The liver supernatant was used for 

estimation of aspartate amino transaminase (AST) 

and alanine amino transaminase (ALT), acid 

phosphatase (AcP), alkaline phosphatase (AlP) and 

lactate dehydrogenase (LDH) activities according to 

Reitman and Frankel (1957); Bergmeyer (1963); 

Bessey et al. (1964) and Cabaud and Wroblewski 

(1958), respectively, using commercially available 

kits (Pasteur Lab, USA). The brain supernatant was 

used for estimation of acetylcholinesterase (AChE) 

activity according to Ellman et al. (1961). Brain 

tissues of sheep were prepared as described by Koch 

(1969) for determination of Na+, K+-ATPase and 

Mg++-ATPase activities. ATPase activities were 

assayed according to Cutkomp et al. (1971) where 

inorganic phosphate was determined according to the 

method of Fiske and Subbarow (1925). Protein in 

brain ATPase preparations was estimated by the 

method of Lowry et al. (1951). 

 

Residue analysis 

Samples of urine (100 ml) and faeces (100 gm) were 

collected once a week and continued throughout the 

experimental period. Kidney (50 gm), spleen (25 

gm), liver (50 gm) and forequarter muscles (100 gm) 

were collected from the sacrificed animals (control 

and treated). Levels of cypermethrin in all samples 

were analysed according to Braun and Stanek (1982), 

and AOAC (1984), respectively. Gas chromatograph 

(GC) (Hewlett Packard series 5890) was used. GC 

equipped with 3H-electron capture detector (ECD) to 
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detect cypermethrin. Megabore column HP-608 part 

No. 190955-023; (30 m x 0.53 mm i.d x 0.5 µm film 

thickness) was used. Split injection (0.8 min. hold) 

was applied with temperature at 220 °C, helium as 

carrier gas at 6 ml/min. flow rate. ECD and NPD 

temperatures were at 270 °C and 225 °C, 

respectively. Column temperatures for cypermethrin 

resolution was at 170 °C. According to these 

conditions, cypermethrin which contains a third 

asymmetric center, was resolved into an envelope of 

three peaks with retention times of 21.93, 22.66 and 

23.34 min. 

 

For the assessment of the extraction efficiency of 

cypermethrin, triplicate fortified samples with 100 ng 

of technical tested pesticides were made directly to 

urine and the extract of each of faeces, kidneys, 

spleen, liver and muscles samples of control animals. 

Reported levels of cypermethrin in the collected 

samples from control and treated animals had not 

been adjusted on the basis of percent recoveries. This 

was due to the very high percent of recovery. 

 

Statistical significance between experimental and 

control values were calculated according to Student’s 

“t” test as described by Fisher (1950) using SPSS 

16.0. 

 
RESULTS 

 
Organ: body weight ratio 

Sheep in all groups survived to the end of the study. 

A significant increase in relative liver and spleen 

weights was observed in sheep treated with 

cypermethrin, and a dose-response relationship was 

observed (table 1). Weights of brain, heart kidneys 

and testis were not affected (data not shown).

 

Table 1: Mean body weight and relative organ weights of slaughtered male sheep after oral daily administration 

of Cypermethrin.  
 

 Dose Body weight Relative weight 

Pesticide (mg/kg/day) (kg) (g/g) 10
3
 

   Liver Spleen 

Corn oil (control) 0.1 (ml/kg/day) 29.474.35 13.540.83 5.421.35 

Cypermethrin 

6 

(mg/kg/day) 
29.203.86 17.091.58* 6.982.11* 

12 

(mg/kg/day) 
30.402.89 17.541.51* 8.992.55* 

Values represent the mean  SE of three animals. 

* Within columns, significantly different from control (P < 0.05). 

 

Liver and brain biochemistry 

The activities of liver AST, ALT, AlP, AcP, and LDH are shown in table (2). Liver AST and ALT activities in 

male sheep were significantly increased after treatment with cypermethrin (6, 12 mg/kg body weight, 

respectively). 

 

Table 2: Enzymatic status of liver in male sheep after oral administration of Cypermethrin.  
 

Parameters 
(a)

 Control 

Cypermethrin  

Doses (mg/kg/day) 

  6 12 

AST (U/L) 14.71 1.53 21.2 1.88* 25.9 3.14* 

ALT (U/L) 3.02 0.25 3.66 0.27* 4.24 0.43* 

AlP (U/L) 0.43 0.02 0.44 0.03 0.45 0.04 

AcP (U/L) 1.96 0.08 1.94 0.06 1.98 0.07 

LDH (U/L) 23.12 2.06 16.3 1.14* 14.2 1.21* 
 

Values represent the mean  SE of three animals. 
(a) IU/g = International unit, the amount of the enzyme that under defined assay conditions will catalyze 1 mole of substrate 

per minute per gram liver tissue. 
* Within rows significantly different from control (P<0.05). 
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Table 3 shows the effect of oral administration of cypermethrin on the activities of brain enzymes. Cypermethrin 

at both doses did not show any significant change in AChE activity. Cypermethrin treated animals at both doses 

show a significant decrease in Na+, K+-ATPase and Mg++-ATPase activities as compared to control.  

 
Table 3: Brain biochemical changes in male sheep after administration of Cypermethrin. 
 

Parameters
 (a)

 Control Cypermethrin  

 Doses (mg/kg/day) 

  6 12 

AChEa 31.67 1.23 30.58 1.12 31.13 1.08 

Na+, K+-ATPaseb 66.21 3.20 47.51 2.83* 41.8 2.24* 

Mg++-ATPaseb 36.10 2.14 22.71 1.78* 19.3 1.45* 
 

Values represent the mean  SE of three animals. 
(a) Activity expressed in moles substrate hydrolysed/min./g tissue. 
b Activity expressed in mole Pi/g protein/min. 
* Within rows significantly different from control (P < 0.05). 

 
Residue analysis 

Residues of cypermethrin were below the detection levels (50 pg/µl) in all samples collected from control 

animals. Average recoveries of 100 ng of cypermethrin from urine, feces, kidneys, spleen, liver and forequarter 

muscles of control sheep were ranged from 64 to 96%, and the relative standard error for detected levels ranged 

between 2.34 and 5.49% (Table 4).  

 
Table 4: Percent recovery of 100 ng of cypermethrin in feces, urine, kidney, spleen, liver and muscle of control 

sheep (mean ± SE). 
 

 

Recovery % 

Feces Urine Kidney Spleen Liver Muscle 

79.54 ±2.37 96.37 ±2.85 90.2 ±2.34 87.0 ±2.66 89.6 ±2.68 74.1  ±3.89 

 
The results of cypermethrin residues in urine and feces during the experimental period are shown in table 5. 

These results indicated that the residues of cypermethrin were detected in all urine and feces samples of treated 

animals.  

 
Table 5: Residue levels in feces (ng/g) and urine (ng/ml) during treatment of male sheep with pesticides (mean ± 

SE of three animals). 
 

Doses Cypermethrin Treatment (weeks) 

1 2 3 4 5 6 7 8 9 

Feces 

6 mg/kg/day 11.31 

±1.64 

15.92 

±0.45 

16.0 

±1.71 

14.43 

±1.78 

31.79 

±1.49 

53.49 

±2.90 

52.31 

±1.39 

54.62 

±5.30 

50.37 

±3.34 

12 

mg/kg/day 

14.59  

±0.67 

17.65 

±2.19 

28.09 

±0.89 

23.67 

±2.76 

51.09 

±4.34 

64.73 

±4.60 

66.03 

±4.54 

63.51 

±4.34 

69.35 

±2.47 

 Urine 

6 mg/kg/day 18.64 

±1.81 

32.91 

±1.44 

41.63 

±1.88 

36.41 

±2.83 

35.68 

±3.03 

37.19 

±1.65 

45.75 

±3.43 

56.19 

±3.85 

72.04 

±3.66 

12 mg/kg/day 23.69 

±0.36 

48.89 

±3.25 

47.1 

±2.89 

57.06 

±3.00 

52.83 

±4.60 

60.16 

±3.00 

72.97 

±5.09 

116.0 

±8.16 

102.3 

±6.89 
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Results on the residues of cypermethrin in the tissues of kidneys, spleen, liver and forequarter muscles of treated 

animals after 63 days are presented in table 6. The results indicated that cypermethrin was detected in all tissue 

samples of treated animals. The pesticide residues in tissues of control animals were under detection limits (50 

pg/µl). 

 
Table 6: Residual levels (ng/g) of cypermethrin in tissues of male sheep after treatment (mean ± SE of three 

animals). 

Tissues Cypermethrin Doses 

6  12 

Kidney 64.2 ±3.05 156.1 ±3.97 

Spleen 69.0 ±4.04 148.5 ±2.98 

Liver 12.2 ±0.20 14.3 ±0.33 

Muscle 62.4 ±3.03 84.6 ±4.25 

 
DISCUSSION 

 
Cypermethrin, (type II synthetic pyrethroid), is being 

increasingly used as dips for treatment and control of 

ticks, lice and scab on sheep (Khan et al., 2012). The 

speedy insect killing properties of cypermethrin is 

believed to reduce its toxicity to mammalian tissues. 

However, it is fairly toxic when applied dermally or 

administered orally (Baselt, 2008; Aslam et al., 

2010).  

 

The results of the current study revealed significant 

dose-dependant increase in relative liver and spleen 

weights in sheep treated with cypermethrin. The 

significant liver enlargement after cypermethrin 

exposure indicated an increase in the functional load 

of the organ. These findings are in agreement with 

the results reported by Hend and Butterworth (1977) 

and US-EPA (1984) in rats treated with 

cypermethrin. An increase in spleen weight was 

observed in the present study for sheep being treated 

with cypermethrin.  

 

With regard to hepatic toxicity, current results 

showed significant increase of hepatic AST and ALT 

activities in male sheep after treatment with 

cypermethrin. The elevation AST and ALT activities 

was dose dependent. On the other hand, hepatic 

tissue activity of LDH was significantly lower than 

those of the control in sheep treated with 

cypermethrin. Transaminases (AST and ALT) are 

important and critical enzymes in the biological 

processes. These enzymes are involved in the 

breakdown of amino acids into  keto acid which are 

routed for complete metabolism through the Kreb’s 

cycle and electron transport chain. Consequently, 

they are considered as a specific indicator for liver 

damage (Harper et al., 1979). An increased AST 

activity was observed by Shakoori et al. (1988) in 

albino rats administrated cypermethrin. Shakoori     

et al. (1992) reported increased liver transaminases 

(AST and ALT) activities after cyhalothrin 

administration in rabbits. The dosages of 

cypermethrin given for 63 days did not elicit 

significant changes in the liver phosphatases, as it is 

well known that phosphatases are responsible for 

transport mechanisms involving phosphates. The 

hepatic LDH activity indicates the switching over of 

anaerobic glycolysis to aerobic respiration. The 

decreased hepatic LDH activity may be due to the 

hepatocellular necrosis leading to leakage of the 

enzyme and/or enzyme inhibition. The results of this 

study showed a significant decrease in LDH activity 

of cypermethrin and dimethoate treated sheep. These 

results are in agreement with the results reported by 

Wang and Zhai (1988).  

 

With regard to neural toxicity, brain did not show 

significant changes in the activity of 

acetylcholinesterase (AChE) in sheep treated with 

both doses cypermethrin compared with control. 

Brain ATPase is a key enzyme in cellular water 

balance and in osmoregulation in the whole animal. 

Cypermethrin treated animals at both doses show a 

significant decreases in brain Na+, K+-ATPase and 

Mg++-ATPase activities. Several classes of 

pesticides were known to inhibit ATPases activities 

(Koch, 1969; Cutkomp et al., 1976). Several 

opinions were expressed for such an inhibition in the 

ATPase activity in the cellular system. Inhibition 

indicates an overall disruption in the energy 

metabolism. Na+, K+-ATPase enzyme is associated 

with lipoprotein in the form of a complex (Nakao     

et al., 1974). If a lipophilic compound were to come 

in contact with this lipoprotein and partitioning into 

the lipid fraction occurred, an allosteric change could 

occur which could alter the activity of the enzyme. 

Kinter et al. (1972) hypothized that lipophilic 

pesticides exert their biologic effects on ATPase 

system by interacting with the phospholipid-

activating component of the enzyme complex. The 

lipophilic partitioning of ATPase enzyme by 
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cypermethrin may produce allosteric change resulting 

in decreased ATPase activity. A decrease in Mg++-

ATPase and Na+, K+-ATPase activities in the rat 

was reported by La Rocca and Carlson (1979). 

 

Residues of pesticides were below the detection 

levels (50 pg/µl of cypermethrin) in all samples 

collected from control animals. Average recoveries 

of 100 ng of cypermethrin from urine, feces, kidneys, 

spleen, liver and forequarter muscles of control sheep 

were ranged from 64 to 96%, and the relative 

standard error for detected levels of pesticides ranged 

between 2.34 and 5.49% (table 4).  

 

The present study showed that residues of 

cypermethrin were detected in all urine and feces 

samples of treated animals. This indicated that the 

main routes for cypermethrin excretion from the 

body were through both urine and feces. Croucher   

et al. (1985) found that the major routes for 

elimination of oral administration of cypermethrin in 

cows were via both urine (approximately 50 %) and 

feces (approximately 40%). The elimination pattern 

in sheep, given one oral dose of cypermethrin (3.9 

mg/kg body weight), showed that 41% of the 

administered dose excreted in the urine and 20 % 

was eliminated in feces (Crawford and Hutson, 

1977). The detected levels of pesticides were dose-

dependent. On the other hand, the results of 

cypermethrin residues in the tissues of treated 

animals revealed the detection of cypermethrin in all 

tissue samples of treated animals. Moreover, the 

present results showed that the residue levels of 

cypermethrin were in the following decreasing order: 

kidneys > spleen > muscles > liver at levels ranging 

from 12.2 to 156.1 ng/g for cypermethrin. Croucher 

et al. (1985) found that the residues of cypermethrin 

were detected in milk, blood, liver, kidneys and 

subcutaneous and renal fat of cows. Crawford and 

Hutson (1977) also reported that the residues of 

cypermethrin were detected in muscle, liver, kidneys 

and renal fat of sheep. Cattle sprayed once with 0.1% 

and 0.2% of cypermethrin showed that the residues in 

muscle, liver, and kidneys were  0.005 mg/kg in 

tissues and < 0.01 mg/kg in fat. In cattle treated twice 

with cypermethrin, fat samples contained residues 

ranging from 0.01 to 0.05 mg/kg tissue (Bosio, 

1979). 

 

In conclusion, the obtained results indicate that 

cypermethrin produces moderate toxic effects in 

different animal systems including hepatic and neural 

functions. Concerning the record of cypermethrin 

residues in feces and urine as well as other body 

tissues and organs, great attention should be taken 

during its field application to avoid the possible 

significant adverse effects in non-target species 

including humans and other livestock animals. 
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الثْ٘ك٘و٘ائ٘وح ْخ٘ح ّتؼط الخوْا  السيوْ٘ل ػلٔ ٘ثشهثشٗي(س) 3الوصٌغ ًْع  ث٘شٗثشّٗذهشكة ال ذأث٘شُزٍ الذساسَ لوؼشفَ  ذن اخشاء 

هرثق٘اخ  هشكة الياٗثشهثشٗي فٖ اًيودح ّهخشخواخ الوْ٘اًواخ ذقذٗشالصْهال٘ح. كوا ذن اٗعا  فٖ ركْس الأغٌامللكثذ ّالدِاص الؼصثٖ 

 هوح   23ّ  3) هررال٘وح ّرلوب تاسورخذام خوشػر٘يْٗم  34لوذج  الأغٌام إلٔ ٘ثشهثشٗي ػي غشٗق السن. ذن اػطاء هشكة اليهول الذساسح

لون ٗورن ّغوْا  فروشج الردشتوح  (.كوغ   ٗوْم هول   1.2) صٗود الوزسج هوي الأغٌوام طػط٘ود ظاتطح هدوْػح للوقاسًح ذن اسرخذام .ْٗم(   كغ

هشكووة اى . ُووزا ّ ووذ اظِووشخ ًرووائح الذساسووح آخووش خشػووح تؼووذ سوواػح تؼووذ 35ذوون رتووي خو٘ووغ الوْ٘اًوواخ ذيوود٘ل إ لاووافخ ّفوواٍ ّ ووذ 

الوو  ّالكلؤ  طّصاى ػلؤ لون ٗكوي ٌُواي طٕ ذوأث٘شاًوَ الطووا  فوٖ لاو٘ي الكثوذ ّ طّصاى كث٘وشج فوٖ دجصٗوافٖ لاوذّز  ذيثة ٘ثشه٘ثشٗيالي

٘ثشه٘ثشٗي ػلٔ الكثذ اظِوشخ الذساسوح لاوذّز صٗوادج هؼٌْٗوح فوٖ ًزواغ طًضٗووٖ طسوثشذ٘د يتالٌيثح لرأث٘ش هشكة ال الخص٘ر٘ي.ّ ّالقلة

 الوؼالدوح الوْ٘اًاخ فٖ كثذ طهٌْ٘ ذشاًس طهٌ٘٘ض ّافً٘ي طهٌْ٘ ذشاًس طهٌ٘٘ض ّاًخساض هؼٌْٕ فٖ ًزاغ إًضٗن اللاكر٘ب دٓ ُ٘ذسّخٌ٘٘ض

ْدْٗم ٌُوواي اًخسوواض هؼٌووْٕ فووٖ ًزوواغ إًضٗووواخ الصوو ىلؼصووثٖ فكوواٗخووا الدِوواص ا ااهووا ف٘ووو .الظاتطووحتالوث٘ووذ تالوقاسًووح تالودوْػووح 

السْسوساذ٘ض فوٖ هو  الوْ٘اًواخ الوؼاهلوح تاليو٘ثشهثشٗي ّصاد ُوزا  ٖثولاْسوساذ٘ض ّالواغٌيوْ٘م ادً٘وْصٗي ثالس ٖثولاّالثْذاسْ٘م ادًْ٘صٗي ث

ّخْد هيرْٗاخ طػلؤ فوٖ الطووا  الدين ػي فٖ اًيدح  ٘ثشهثشٗييالهشكة  هرثق٘اخ ذول٘ل ُزا ّ ذ كزفالرأثش تضٗادج خشػَ الؼلاج. 

تالودوْػوح الظاتطوح. كووا اظِوشخ الذساسوح ذْاخوذ هيورْٗاخ  ًحّالكلٔ ّالؼعلاخ هي الكثذ فٖ الوْ٘اًاخ الوؼاهلح تالي٘ثشهثشٗي هقاس

٘ثشهثشٗي ٗرضاٗوذ وؼالدَ ّكاى اخوشاج ت٘شٗثشّٗوذ سوهي هشكة الياٗثشهثشٗي فٖ كل هي ػٌ٘اخ الثْ  ّالشّز الودوؼح هي الوْ٘اًاخ ال

هغ ذضاٗذ الدشػح. ّ وذ خلصود الذساسوح الؤ طى ذؼوشض لاْ٘اًواخ الوضسػوح للرلوْز توث٘وذاخ اليو٘ثشهثشٗي ٗوثدٓ إلؤ لاوذّز ذ ٘وشاخ 

 وذ ّاظوح فٖ ػذٗذ هي الوؼاٗ٘ش الثْ٘ك٘واّٗح للدين هوا ٌٗؼكس ػلٔ إًراخ٘ح الوْ٘اى. كوا اى ّخوْد هرثق٘واخ لِوزٍ الوث٘وذ فوٖ الأًيودح 

افًياى. ّػلَ٘ ٗدة ذسادٓ ذؼوشض لاْ٘اًواخ الوضسػوَ للرلوْز تالوث٘وذاخ ػوي غشٗوق ال وزاء كل هي الوْ٘اى ّ حػلٔ صوثا سل ٌٗؼكس

 ّه٘اٍ الزشب.
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