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ABSTRACT  

The present study aimed toevaluate the toxicity of chlorpyrifose and/or glyphosate and protective effect of 

vitamin C on some hematological and renal parameters in male albino rats. 110 rats were used in these study 

divided to 11 groups. The animals were treated orally with chlorpyrifose (7.5 and 15 mg/kg) and glyphosate 

(500 and 1000 mg/kg) on a daily basis for a periods of 30 and 60 days.  Samples of blood and serum were 

collected at the end of the treatment. Alterations of hematological parameters were monitored by RBC, WBC, 

hemoglobin and PLTs. and renal toxicity by urea, creatinine and uric acid then estimated the electrolytes in 

serum (Na, K, Ca and Cl). The hematological parameters showed significant decrease in RBCs, WBCs, Hb and 

PLTs in all intoxicated groups. And the results also showed a significant increase in serum urea, creatinine and 

uric acid, K, Cl while a significant decrease was observed in serum Na and Ca level. on the other hand,these 

observations were ameliorated in intoxicated groups with vitamin C. In conclusion, it appears that vitamin C 

(as antioxidants) ameliorate the hematological and renal toxicity of Chlorpyrifose and Glyphosate or its 

mixture. 
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1. INTRODUCTION 

Pollution in the world has received 

considerable attention. It is becoming a greatest 

problem with increasing the human activities. 

Pesticides considered as heterogeneous 

chemicals used for controlling of plant diseases 

(pests or weeds) to enhance the productivity of 

agriculture and yield (Bolognesi, 2003). 

Pesticides are economically important 

chemicals in agriculture, and their use has 

increased the yield of plants for food resulting 

in reduced food costs. However, they generally 

persist in the agricultural products and in the 

environment, posing health hazards to humans 

and animals (Dalsenter et al., 1999). 

Chlorpyrifose (CPF) is an Organophosphorus 

insecticide that is widely used throughoutthe 

world(Ghahremani et al., 2018).  

Chlorpyrifos induced alterations in 

hematological and serum biochemical changes 

in rats (Ambali et al.,2010a). Chlorpyriphos 

elicits a number of other effects including 

hematological and renal dysfunction, (Ahmed 

et al.,2010). Toxicity induced by chronic 

chlorpyrifos exposure in wistar rats revealed 

reduction in the levels of hemoglobin, red 

blood cells, leukocytes and platelets in the CPF 

group (Ambali et al., 2011b). Anemia and 

alteration in other hematological parameters 

have been recorded following repeated CPF 

exposure (Goel et al., 2006).The oral 

administration of CPF to adult male rats leads 

to alteration in serum creatinine and blood urea 

nitrogen (BUN) levels of rats hence the kidney 

is the main site of elimination of xenobiotics, 

also, renal oxidative damage was observed in 

insecticide-treated rats as evidenced via 

augmentation in kidney lipid peroxidation 

(LPO) (Matos et al., 2009; Heikal et al., 2012 

and Elalfy et al., 2017).CPF have bad effect on 

electrolytes concentration in serum of rats 

(Ambali et al., 2011). 

Herbicides constitute more than 60% of 

pesticides that used in agriculture. Most 

herbicides have low mammalian toxicity due to 

all herbicides that has hazardous effect on 

human or animals have been rejected 

(Hasenbein et al.,2017). 
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Farmers are responding to these problems 

through mechanization and the use of 

agrochemicals (e.g. herbicides to control weeds 

and pesticides to minimize losses to pests). One 

of the commonly used herbicide worldwide is 

glyphosate (Mesnage et al., 2017).  

Glyphosate (N-(Phophomethyl) glycine 

(IUPAC) is an acid that belongs to chemical 

group of phosphonoglycine or more generic: 

Organophosphate herbicide. Glysophate is a 

post emergent, systemic and non-selective (a 

broad spectrum) herbicide used in both 

agricultural and non-agricultural areas (Inyang 

et al., 2016). Benbrook (2016) showed that 

glyphosate (G)-based herbicides (GBH) are the 

most used herbicides used worldwide. 

Glyphosate herbicides ingestion develops 

acute kidney injury; the kidney may also be an 

organ for excretion of glyphosate components 

(El-Shenawy 2009).So, early verification of 

kidney injury could be important as a risk of a 

fatal result in glyphosate herbicides toxicity. 

Cxavusxog˘lum et al. (2011) found that serum 

BUN, and creatinine levels significantly 

increased in mice treated with glyphosate. 

Jasper et al. (2012) showed that a 

significant alteration with reductions of RBC, 

hematocrit, and hemoglobin, in both sexes of 

mice treated with glyphosate herbicides.Death 

from glyphosate herbicides ingestion develops 

acute kidney injury.So, early verification of 

kidney injury could be important as a risk of a 

fatal result in glyphosate herbicides toxicity(El-

Shenawy, 2009). 

There are various antioxidant substances 

including some antioxidant vitamins like A, E 

and C which can ameliorate hematological 

alterations induced by   (OP) toxicants. Vitamin 

C has been studied extensively in modulating 

lead intoxication besides OP toxicity. It acts 

mainly as an antioxidant molecule, and its 

beneficial effects could be attributed to its 

ability to complex with lead (Flora and 

Tandon 1986). Ascorbic acid has shown 

tremendous promise in mitigating toxicity 

evoked by OP (El-Hossary et al., 2009;  Nisar 

et al., 2014).It has been reported that vitamin C 

ameliorates organophosphate pesticide-induced 

hematological and biochemical alterations in 

humans and animals (Ambali et al., 2007). 

Prolongedexposure to CPF caused 

significant alteration in the level of Na
+
 but not 

Cl
−
 and K

+ 
(Ambali et al., 2007; 

Erhunmwunse, and Ainerua 2014). 

2. MATERIAL AND METHODS 

2.1 Animals 

All animal in this study were conducted in 

accordance with the criteria of the 

investigations and Ethics Committee of the 

Community Laws governing the use of 

experimental animals.  

Wister albino averaged weights (190±10 g) 

(obtained from the Egyptian Holding Company 

for Biological Products and Vaccines, Egypt)  

were  housed  in  stainless  steel  cages  with 

water  and  food  ad  libitum,  temperature  of  

22±2ºC,  humidity around  56%  and  12  h  

light-dark  cycle.   

2.2 Chemicals and reagent:  

Chlorpyrifos (CPF), (Pestban ® 48% EC) 

and Glyphosate (GLY) (rounduo 48%) were 

obtained from Agrochem, Alwatneia Co., 

Alex., Egypt; CPF toxicity was induced by oral 

gavage tube of CPF (7.5, 15 mg/kg) daily for 

60 consecutive days (Hamid, 2013). 

Glyphosate Toxicity was induced by oral 

gavage tube of GLY (500, 1000 mg/kg) daily 

for 60 consecutive days according to (Williams 

et al., 2000). Vitamin C (Ascorbic acid) from 

Unipharma Company, Egypt, evaluated for its 

safety effects and a dose of (200 mg /Kg) for 60 

days was selected according to (Aly et al., 

2010). 

2.3 Experimental design:- 

110 male albino rats were randomly  

divided  into 11 equal groups, each group 

contain 10 rats, rats received all treatments 

CPF, GLY or vit. C daily via oral gavage tube 

along the period of the experiment, CPF has 

two doses: low dose (L) = 7.5 mg/kg and high 

dose (H) = 15 mg/kg, and also GLY has two 

doses : low dose= 500 mg/kg and high dose= 

1000 mg/kg. Group (1): Control rats, Group 

(2): Vit C (200 mg/kg B.W), Group (3): CPF 
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(L), Group (4): CPF (H), Group (5):  CPF(H) 

+ Vit C Group (6):  GLY (L), Group (7): 

GLY (H), Group (8):  GLY(H) + Vit C Group 

(9): CPF (L) and GLY (L), Group (10): CPF 

(H) and GLY (H), Group (11):  CPF (H), GLY 

(H) and Vit C (200 mg/kg B.W). The animals 

observed daily for sign of toxicity during the 

period of experiment. Five rats from each group 

scarify after the 30 and 60 days. 

2.4. Sample collection: 

The animals were sacrificed 24 h. after the 

treatments. Blood  samples  were  collected  

from  animals  from  retroorbital  venous  

plexus;  part of  the blood was  collected in  

EDTA (Ethylene Diamine Tetra Acetic Acid) 

for hematological study.The blood samples 

wereincubated for 30 min, and thereafter 

centrifuged at 3000 rpm for 10 min to obtain 

the sera. The sera were analysed for urea, 

creatinine, uric acid, Na, K, Ca and Cl. 

2.5.  Hematological parameters: 

The  erythrocytes  number  (RBCs),  The  

leukocyte count  (WBCs), platelets  count and  

Hemoglobin   (Hb)  concentration  were 

measured  by  blood  cell  counter  

(sinothinker). 

2.6.  Biochemical parameters: 

Serum BUN according to First, (2003), 

creatinine  according  to  Newman and Price 

(2001), uric acid level  according  to  Barham  

and  trinder  (1972). Electrolytes according to 

Kaplan and Pesce 1984 and  Shibata et 

al.,(1992). 

2.7.  Statistical analysis 

The statistical package for social sciences 

SPSS/PC computer program (version 19) was 

used for statistical analysis of the results. Data 

were analyzed using one-way analysis of 

variance (ANOVA). The data were expressed 

as mean ± S.E. Differences were considered 

statistically significant at (P < 0.05). 

3. RESULTS: 

Resulted data found inTable (1) showed a 

significantdecrease (p < 0.05) in RBCs, WBCs, 

PLTscounts and Hb concentration in rats 

intoxicated with CPF, GLY and in combination 

between them in low and high doses groups, as 

compared with control group after 30 and 60 

days. On the other hand, insignificant 

differences with recorded in Vit C groups when 

compared to control groups. Rats treated with 

CPF (H) + Vit. C, GLY (H) +Vit.C and CPF 

(H) + GLY (H) + Vit.C observed a significant 

inecrease (p < 0.05) when compared with 

intoxicated groups after 30 and 60 days. 

CPF, GLY and in combination between 

them in low and high doses induced renal 

damage as reflected by significantly (p < 0.05) 

elevated serum urea, creatinine and uric acid 

when compared to control group for 30 and 60 

days. On the other hand, insignificant 

differences with recorded in Vit C group when 

compared to control groups. Rats treated with 

CPF (H) + Vit. C, GLY (H) +Vit.C and CPF 

(H) + GLY (H) + Vit.C observed a significant 

decrease (p < 0.05) when compared with 

intoxicated groups for 30 and 60 days (Table2). 

Data in table (3) recorded that a significant 

decrease (p < 0.05) in serum sodium and 

calcium level in rats treated with CPF, GLY 

and in combination between them in low and 

high doses when compared with control groups 

for 30 and 60 days. On contrast insignificant 

differences with recorded in Vit C group when 

compared to control groups. Rats treated with 

CPF (H) + Vit. C, GLY (H) +Vit.C and CPF 

(H) + GLY (H) + Vit.C observed a significant 

increase (p < 0.05) when compared with 

intoxicated groups for 30 and 60 days. 

Statistical data in table (3) recorded a 

significant increase (p < 0.05) in 

serumpotassium and chloridelevel in rats 

intoxicated with CPF, GLY and in combination 

between them in low and high doses groups 

when compared with control groups after 30 

and 60 days.. On contrast insignificant 

differences with recorded in Vit C when 

compared to control groups. Rats treated with 

CPF (H) + Vit. C, GLY (H) +Vit.C and CPF 

(H) + GLY (H) + Vit.C showed a significant 

decrease (p < 0.05) when compared with 

intoxicated groups after 30 and 60 days. 
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4. DISCUSSION: 

Organophosphorus pesticides are 

majorpesticides used in agriculture and animal 

husbandry.  Every  year,  many  people  are 

poisoned  on  account  of  external  contact with 

these pesticides or eating the meat of animals 

immersed in an organophosphorus pesticide  

solution.  The  present  research was  carried  

out  due  to  the  abundance  of these pesticides 

along with their associated risks and the 

devastating damages posed to human and 

livestock health caused by their absorption  

through  skin  contact  or  eating (Ghasemi 

Pirbalouti et al.,2010). 

In this study rats exposured to CPF and 

GLY have been shown to cause short-term  

adversity  on  hematological  parameters  as 

revealed  by  a  decrease  in number of RBC, 

WBCs, PLTs and Hb concentration  when 

compared to control groups.  Previous studies 

have shown that CPF exposure causes anemia 

in rats (Ambali, 2009 and Ambali et al., 

2010a). The reason for the anemia in OP 

poisoning has been associated with  its ability 

to decrease tissue iron concentration (Goelet 

al.,  2006),  interferes  with  Hb  biosynthesis 

and induce  RBC  lifespan  shortening  (Ray,  

1992)  or  even increase  in  eythrocyte  

fragility  (Ambali et  al.,  2010b). The  high  

lipoperoxidative  changes  in  the  erythrocyte  

of rats  exposed  to  CPF  only  as  indicated  by  

high  malondialdehyde (MDA) concentration 

demonstrates the role of oxidative damage to 

the erythrocyte membranes which has been 

associated with increased RBC fragility 

(Ambali et al., 2010c). In addition, renal 

lesions, which has been associated with OP 

poisonings may have contributed to  the  

anemic  condition  apparently due to 

erythropoietin deficiency (Sarnak et al., 2002). 

CPF  exposure  had  been  shown  to  cause 

lymphopenic leucopenia (Goel et al., 2006).  

The leukopenia  induced  in  the  CPF group  

may  have  resulted  from  oxidative  damage  

to  the leukocytes (Hashem, and El-Sharkawy 

2009). The thrombocytopenia recorded in the 

CPF and GLY group may have been due to 

oxidative damage to the  platelet  membranes.  

This  results  in  the  formation  of  lipid  

peroxides  within  the  platelet membranes  

thereby  provoking  cellular  lysis.  The  platelet  

membrane  is  highly  vulnerable  to oxidative 

stress than the erythrocyte membrane 

(Ohyashiki et al., 1991). vitamin C improved 

the RBC depressed by CPF due to the ability of 

the antioxidant vitamin  to  improve  the  

absorption  of  iron  from  the  gut (Iqbal  et  

al.,  2004;  Wardlaw,  1999)  by  facilitating  

the reduction of oxidized iron to its reduced 

form (Sayers  et al.,  1973). Furthermore, the  

antioxidant  effect  of  vitamin C  may  have  

improved  the  integrity  of  the  RBC 

compromised by CPF induced oxidative stress, 

(Ambali et al. , 2010c). Vitamin  protected  the 

leukocytes  from  destruction  apparently  due  

to  its  antioxidant  properties.  The stimulation  

suggests that the vitamin reduces the level of 

stress imposed on the animal by the co-

administered CPF and lead. The improvement 

in platelet count in the group  treated  with  

vitamin  C  shows  the  ability  of  the  vitamin  

to  protect  the  platelet  from oxidative damage 

by reducing the formation of lipidperoxides 

within the platelet membranes. This results in 

the improvement of cellular integrity and 

reduction of cellular destruction (Ambali et 

al.,2011). 

The present study recorded significant 

increase  in urea, creatinine and uric acid  

concentration  in  rats  exposed  to  CPF and 

GLY without vit. C when compared to control 

groups. This agrees with Ambali et al. 

(2007).The level of BUN and creatinine and 

uric acid in serum is used as an early and 

sensitive indicator to monitor nephrotoxicity 

(Lall et al., 1997). Similiarly, some studies 

reported a significant increase in serum BUN 

and creatininelevels after exposure to chemical 

agent including pesticide (Liu et al., 2002; 

Kerem et al., 2007 and Attia and Nasr, 2009). 

Also, exposure to glyphosate causesrenal 

tubular damage and glomerular filtration 

impairment lead to increase in serum BUN and 

creatinine levels of the animals receiving 

glyphosate  (Cxavusxog˘lum et al., 2011). The 
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present results are in line with El-Shenawy 

(2009) which recorded that a significant 

increase in the levels of plasma uric acid was 

observed in glyphosate treated rats, which 

could be due to increased free radical 

production by increasing the exposure time. In 

hypoxic tissue, ATP depletion occurs which 

leads to accumulation of hypoxanthine. When 

tissues are disturbed, the enzyme xanthine 

dehydrogenase is converted to xanthine oxidase 

by the oxidation of essential ‘SH’ groups. This 

result is in agreement with the result of an 

earlier study by (Caglar and Kolankaya, 

2008) 

Exposure to CPF and GLY were shown to 

cause increase in serum K+ and Cl 

concentration compared to the control group 

due to exposure to CPF may  have  caused 

oxidative  damage to  the  muscle (Ambali et 

al., 2010c). Treatment with vitamin C 

apparently restored the K+ concentration 

probably due to the reduced lipoperoxidative 

damage to the muscle, these results are 

agreement with Tizhe et al. (2014)whereas was 

a slightly low Na
+
 and Ca concentration in the 

glyphosate groups compared to the control 

group. These changes might be associated with 

functional alteration in the proximal tubules 

due to its nephrotoxic effect. Also this authors 

recorded that relatively high serum potassium 

(K+) concentration in the glyphosate groups 

compared to the control group due to oxidative 

stress by chlorpyrifos (CPF) exposure and 

cause relatively high serum K+ concentration 

(Ambali et al., 2010c). Vitamin C increased 

survival of patients with herbicide poisoning 

(Moon and Chun 2011). Chang et al., (2013) 

also demonstrated the use of larger doses of 

vitamin C in the management of acute 

herbicide intoxication in kidney cells. 

5. CONCLUSION 

Vitamin  C  plays  a role  in  reducing  the 

deleterious  effects  of  chlorpyrifos and 

glyphosate on  hematological  and kidney 

functions.  
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 البيضاء الجرذان في ذكورالجليفوسات و الكلوربيريفوس عن الناتجة والبيوكيميائية الدموية التغيرات 

ج والتأثيرات المخففه لفيتامين

هشام جمال عبدالرشيد, أحمد نبيه محمود,  , اليمانى ابراهيم الظواهرىمحمود محمد سالم
 

 جامعةالأزهر-كليةالعلوم)بنين(-علمالحيوانقسم
 

 العربى لملخصا

سك سلاتبرتا أأا س  أأ (ساك حشأأ ئ سك حشأأتر )سسك  برأأ ك س أأنسيأأانرنساأأ ررتس تكنأأةسك أأ ساشأأرتسك ح  رأأةسك  تكنأأة
س. لاسن هسس و  سجسبفرا  رنسك هتذكنس ع  لةساكساكرو ساك هلرفان  

(.سهأأتكك10±190)سأازكيهأأ س اانأأطسك بروأأ  سك هأأتذكنسذسأأاتس أأن(س110)سنأأ  سك  تكنأأةس أأذهس أأ سكنأأاخ كساقأأ 
ساقأ ,سساك غذك سك    س ه ساق ك,سسبرعرةك طسك برئةسظتافساح سك اه تبس حراكي  س ع ةسأقف صس  سك هتذكنس ذهساوع 
 .هتذكنس10س نس يه سس سااسانس ه ان  س11سإ  سقن  

 : الأتية المجموعات إلى الجرذان تقسيم تم

س200)سجس راأأ  رنسب أأ  ةسك  ع  لأأ سك هأأتذكن:سسالثاني  ة ـ  المجموعة2.وأأ بطةس ه انأأة:سسالأول  ى المجموع  ة ـ  1
(سسهأك/ هأكس7.5)سك سلاتبرترفأا سب أ  ةسك  ع  لأ سك هأتذكن:سسالثالثة جموعةـالم3.راكس60س   ةسب  فكسرا ر (سسهك/ لهك
سبأ  فكسرا رأ (سسهأك/ هأكس15)سك سلاتبرترفأا سب أ  ةسك  ع  ل سك هتذكن:سسالرابعة المجموعة ـ4.راكس60س   ةسب  فكسرا ر 
ساك  ع  هأ (سسهأك/ هأكس15)س قأ كت  سك سلاتبرترفأا سب   ا سك  ع  ل سك هتذكن:سسالخامسة المجموعة ـ5.راكس60س   ة

سك  ع  لأ سك هأتذكن:س السادس ة المجموع ة - 6.رأاكس60س  أ ةسبأ  فكسرا ر (سسهك/ هكس200)س ق كت  سبهتن سجسبفرا  رن
سب أأ  ةسك  ع  لأأ سك هأأتذكن:سسالس  ابعة المجموع  ة -7.رأأاكس60س  أأ ةسبأأ  فكسرا رأأ (سسهأأك/ هأأكس500)سك هلرفانأأ  سب أأ  ة

سب أأأ  ا سك  ع  لأأأ سك هأأأتذكن:سسالثامن     المجموع   ة -8.سرأأأاكس60س  أأأ ةسبأأأ  فكسرا رأأأ (سسهأأأك/ هأأأكس1000)سك هلرفانأأأ  
س60س  أ ةسبأ  فكسرا رأ (سسهأك/ هكس200)س ق كت  سبهتن سجساك  ع  هةبفرا  رن(سسهك/ هكس1000)س ق كت  سك هلرفان  

سك هلرفانأ  س  ةا أ(سسهأك/ هأكس7.5)س قأ كت  سك سلاتبرترفأا سب   ا سك  ع  ل سك هتذكن:سسالتاسع  المجموعة -9.راك
سك سلاتبرترفأأا سب أأ  ا سك  ع  لأأ سك هأأتذكن:سسالعاش  ر  المجموع  ة -10.رأأاكس60س  أأ ةسبأأ  فكسرا رأأ (سسهأأك/ هأأكس500)

 الحادي  ة المجموع  ة -11.رأأاكس60س  أأ ةسبأأ  فكسرا رأأ (سهأأك/ هأأكس1000)سك هلرفانأأ  سا أأ  ة(سسهأأك/ هأأكس15)س قأأ كت  
ساك  ع  هأةس(سهأك/ هأكس1000)ساك هلرفانأ  (سسهأك/ هكس15)س ق كت  سك سلاتبرترفا سب اك سك  ع  ل سك هتذكن:سعشر

س.راكس60س   ةسب  فكسرا ر (سسهك/ هكس200)س ق كت  سبهتن سجسبفرا  رن

سنلأ سك أ كسنريأ  سأخأذساأكساق سك اهتب سب كرةس نسراكس60سبع ساك ب قرنسرا  س30سبع سهتذكنس5سن  ساشترحساكساق 
ساكخأأذسك هر اهلأابرنساتسرأأزساقرأ  سك   ارأأةساك صأف ئحساك بروأأ  سك ح أتك س أأ ككسسترأ  س عأأ ساذ أجس لأأاهلطس  يعأةس أ  ة
 .ك  خالفةسك براسر ر ئرةسك قر ن  سلاهتك ساذ جسك  كس نسكختىسنري  

 : يلى ما على النتائج دلت وقد ـ

سئحاك صأف سك بروأ  سك أ كسخلارأ ساسك ح أتك سك أ كسسترأ  سنأ  س أ س عيأا سكيخفأ  ساهأا سابأرنسك  اها ةسك يا ئج
س ق تيأأأةسك هلرفانأأأ  ساسبأأأ  سلاتبرترفا س ع  لاهأأأ ساأأأكسك اأأأ سك  ه انأأأ  سه رأأأكس أأأ سك هر اهلأأأابرنسينأأأبةساسك   ارأأأة

سك  ه انأ س أ سأسرتساس ي ,سسك اهتب س  ةسزر  ةس كسطت ر ساي نب س اي نبةسك زر  ةس ذهسس ي ساق ,سك و بط سب   ه ان 
سنا لأ سك اأ سك  هأ  ركس أ سك قر ن  س ذهس نااىساحنرنس احظساق .س ع سك هلرفان  ساسب  سلاتبرترفا سنا ل سك ا 

س. قطسب   بر ك سحقي سك ا سب   ه  ركسب   ق تي سجس را  رنس كسب   بر ك 

سك أ كس أ (سك با رأجساح أ سك سترأ اريرن,سك راتر )سك سل ساظ ئفس نااىس  س عيار سزر  هساها سك يا ئجسكاوح 
س أذهسس يأ ساقأ ,سك وأ بط سب   ه انأ س ق تيأةسك هلرفانأ  ساسسلاتبرترفا بأ  س ع  لاه ساكسك ا سك  ه ان  سه ركس  

ساسبأ  سلاتبرترفا سنا لأ سك اأ سك  ه انأ س أ سأسرأتساس يأ ,سسك اهتبأ س أ ةسزرأ  ةس أكسطت رأ ساي نأب س اي نبةسك زر  ة
سب   ق تيأ سجسرن راأ  س كسب   بر ك سنا ل سك ا سك  ه  ركس  سك اظ ئفس ذهس نااىساحننس احظساق .س ع سك هلرفان  
س. قطسب   بر ك سحقي سك ا سب   ه  رك

س أ س عيارأةسزرأ  ةساهأا س أاحظسبري أ ساك س  نراكسك صا راكس نااىس  س عيا سكيخف  ساها سك يا ئجسكاوح 
سب   ه ان س ق تيةسك هلرفان  ساسب  سلاتبرترفا س ع  لاه ساكسك ا سك  ه ان  سه ركس  سك  كس  سساك سلاتسك باا نراك

سك اأأ سك  ه انأأ س أأ سأسرأأتساس يأأ ,سسك اهتبأأ س أأ ةسزرأأ  ةس أأكسطت رأأ ساي نأأب س اي نأأبةسك زرأأ  ةس أأذهسس يأأ ساقأأ ,سط ك وأأ ب
سنا لأأ سك اأأ سك  هأأ  ركس أأ سك قر نأأ  س أأذهس نأأااىساحنأأرنس أأاحظساقأأ .س عأأ سك هلرفانأأ  ساسبأأ  سلاتبرترفا سنا لأأ 
س. قطسب   بر ك سحقي سك ا سب   ه  ركسب   ق تي سجس را  رنس كسب   بر ك 
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