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ABSTRACT 

Background: Lead poisoning and asthma are common pediatric health 

problems and are both linked to the environment and substandard housing 

conditions. Aim of work: This work aimed to assess the level of blood lead in 

the children with bronchial asthma and its relation to severity of asthma. 

Patients and Methods: This study was a case-control study and included 

seventy patients with bronchial asthma selected from the outpatient clinic of 

pediatric at Al-Azhar Damietta University Hospital, in the period from 

September 2012 to September 2013, their mean age was 7.4 ± 3.47 year with 

male to female ratio 2.3:1. They were matched with thirty apparently healthy 

children with mean age 7.4 ± 2.32 year and male to female ratio 1.7:1. 

Determination of blood lead levels was done by atomic absorption 

spectrophotometer (graphite-tube) technique. Children were categorized into 

those with lead levels ≥10 µg/dl and those with blood lead levels < 10 µg/dl. 

Results: 57% of our asthmatic group showed eosinophilia. 20% of them had 

blood lead level ≥10 µg/dL. 100% of children with blood lead level ≥10 

µg/dL were asthmatic and percentage of males, eosinophilia and anemia 
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were 78.5%, 78.5% and 57% respectively. Conclusion: blood lead level ≥10 

µg/dL in children is one of the risk factors of bronchial asthma.  

Key words: Broncnhial asthma, Children, Eosinophilia, Lead. 

INTRODUCTION 

Bronchial asthma is a common chronic inflammatory disease of the 

airways characterized by variable and recurring symptoms, reversible airflow 

obstruction, bronchospasm, bronchial hyperresponsiveness and an underlying 

inflammation. Common symptoms include wheezing, coughing, chest 

tightness, and shortness of breath (British Thoracic Society, 2012). 

Asthma continues to be a serious public health problem. An estimated 

7.1 million children have asthma worldwide. Its prevalence is higher among 

persons with family income below the poverty level. It accounts for over 15 

million physician office and hospital outpatient department visits and nearly 

2 million emergency department visits each year worldwide (CDC, 2011). 

The prevalence of disabling asthma in children has increased 23.2% over the 

past 20 years compared with a 11.3% increase from all other chronic 

conditions in childhood (Abbas et al., 2014). It accounted for 7.7% among 

Egyptian children in the Nile Delta region of Egypt, 8% in urban and 7% in 

rural areas (Zedan et al., 2009). 

Although the cause of childhood asthma has not been determined, 

contemporary research implicates a combination of environmental exposures 

and inherent biological and genetic vulnerabilities. Respiratory exposures in 

this causal environment include inhaled allergens, respiratory viral infections, 

and chemical and biological air pollutants. The acute allergic response is 

dependent on IgE and the cross linking of receptor-bound IgE molecules on 

http://en.wikipedia.org/wiki/British_Thoracic_Society
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mast cells and basophils followed by the release of various mediators of 

allergic inflammation (Liu et al., 2012). 

Lead is one of the elements in physical environment which increase the 

risk of asthma. Its exposure may result in alterations in the immune system 

components known to be associated with asthma (Hartert and Peebles, 

2006). 

Children are more in danger for lead exposures due to their natural 'pica' 

behavior that leads to ingestion of lead based paint chips left in buildings/ 

housing units. This ultimately leads to the increase of blood lead level in 

children, pound for pound. Furthermore, they consume more food /water than 

adults do and breathe more air because of their high metabolism and 

substantial growth. Children are still two to three times more prone to 

exposure. Children absorb about fifty percent of lead that is ingested which is 

a rate that is five times greater than adult (Voorhis, 2010). 

The most abundant components of air pollution in urban areas are lead, 

nitrogen dioxide, ozone, and particulate matter. Lead has been associated 

with the increased production of total immunoglobulin E (IgE), which is also 

observed in atopic and non-atopic individuals with asthma. The effects of 

lead poisoning include delayed cognitive development, permanent learning 

disabilities, and behavior problem (Min et al., 2008). 

 

AIM OF THE WORK 

The aim of this study was to assess the blood lead level in the children 

with bronchial asthma and its relation to severity of asthma. 
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PATIENTS AND METHODS 

This a case-control study, conducted at Al-Azhar Damietta University 

Hospital, in the period from September 2012 to September 2013. It was done 

on 70 asthmatic children during the attack. The diagnosis of asthma had been 

based on the clinical symptoms, and signs of episodic wheezing, chest 

tightness and dyspnea that improved at least partially after bronchodilator 

therapy. They were matched with 30 apparently healthy  children  without 

personal or family history of asthma or other atopic conditions as atopic 

dermatitis, allergic rhinitis or allergic conjunctivitis served as a control group.   

All included children were subjected to the following: 

A) Careful history taking:   

Detailed history as regards past or current or family history of atopy 

especially in the first degree relatives, the duration of illness, frequency of 

acute attacks, triggering factors, nocturnal symptoms, drug therapy and 

response to therapy. 

B) Clinical examination 

 General examination which include pallor and cyanosis.  

 Chest examination was performed to assess degree of clinical severity 

and asthma grading severity and outline acute airway infections. 

C) Laboratory investigation 

 Complete blood count (CBC). 

 Blood lead level. 

Sample collection: 

     Two ml of venous blood were collected from the cubital vein under 

aseptic precautions and divided into 2 parts. 1ml was mixed with 

ethylenediamine tetra acetic acid as anti-coagulant for blood counting, the 

remaining 1ml was collected in evacuated, heparinised 10 ml Venoject tube, 
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A set of the sampling tubes had been checked for lead contamination by 

leaching with 10 ml 1% nitric acid for 16 hours, . Plasma was separated by 

centrifugation (15 minutes, 1500 g) and transferred by acid washed Pasteur 

pipettes into acid washed, screw capped polypropylene tube, The clear 

supernatant fluid was uptake  to be stored at 2 C till  be used for measurement 

of blood lead level. Hemolyzed and lipamic samples were excluded.  

Classification of asthmatic children: 

Patients were classified according to (NAEPP, 2012) classification of 

asthma severity guidelines into 4 subgroups:  

1) Children with mild intermittent asthma: 17 (24.3%) child. 

2) Children with mild persistent asthma: 29 (41.4%) child. 

3) Children with moderate persistent asthma: 21 (30%) child. 

4) Children with severe persistent asthma: 3 (4.3%) child.   

Study measurement 

Complete blood picture by coulter counter (Abbott Cell Dyn Hematology 

Analyzer).  

Determination of blood lead level:  

Determination of blood leads levels was done by atomic absorption 

spectrophotometer (graphite-tube) technique at wave length 283.3 nm. Slit 

with (nm): 0.7, Gas: Ar/N2, at 120 C
o
. for 25 minutes. According to the 

Centers for Disease Control and Prevention (2005), level of blood lead of  

children  were categorized into those with  lead levels ≥10 µg/dl and those 

with blood lead levels < 10 µg/dl, technique reagents are: Nitric acid, Triton, 

X 100 Lead nitrate, Deionized water, Sulphuric acid and Perchloric acid 7%. 

Cut off points of blood lead level 

 Normal < 5 µg/dl. 

 Border line 5 - 10 µg/dl. 
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 High > 10 µg/dl (National Institute for Occupational Safety and Health, 

2013). 

Stock standard solution  

1.98 gram of lead nitrate was dissolved in 1% nitric acid and diluted to 

one liter deionized water. Samples were collected and ashed removed by 

using nitric and sulphuric acid and heated & ignited over a hot late for 2 

hours. Then drop of perchloric acid were added. A white salt was formed 

from lead nitrate then dissolved in 1% nitric acid and small amount of 

deionized water and heated till dissolved over at plate. 

Twenty-five micro liter trition-X100 to two micro liter plasma and 5 

micro liter of dust solution in another tube and stirring for minute to complete 

haemolysis of red blood cells and mixed with dust solution. The samples 

were put in laboratory oven and dried 100C
o
 & ashed at 500C

o
. finally 

analyzed in flameless Atomic Absorption Spectrophotometer.  

Statistical Analysis:  

Statistical Package of social science (SPSS) version 11.0 was used for 

analysis of data.  Data was summarized as mean ± SD. T-test was used for 

analysis of two quantitative variables. Z-test was used to compare frequency 

of qualitative variables among the two groups. Chi Square test was used to 

compare frequency of qualitative variables among the different groups. 

Statistical significance was accepted at a P ≤ 0.05. 
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RESULTS 

Table (1) shows Clinical characteristics of studied groups with mean age 

was nearly equal in patient and control group recorded 7.4±3.47 and 7.4 ± 

2.32 years respectively. Predominance of males in both groups. Positive 

family history was recorded 75.7% in patient group. Signs of anemia were 

overt in patient than control. 

Table (1):  Clinical characteristics of studied groups. 

Variables Patient group 

n=70 

Control group 

n=30 

P 

Age (years) 7.4±3.47 7.4 ± 2.32 >0.05 

Gender    Male/Female 49/21 (70/30%) 19/11 (63.3/36.7%) >0.05 

Smoking parents  37 (52.8 %) 9 (30%) >0.05 

Consanguinity 17 (24.3%) 8 (26.6%) >0.05 

Positive Family history 53 (75.7%) 0 (0 %) <0.05* 

Residence 

Rural 
Urban 

 

50 (71.4%) 
20(28.6%) 

 

19(63.3%) 
11(36.7%) 

>0.05 

Abdominal pain 17(24.4%) 4(13.3% >0.05 

Hepatomegaly 3(4.3%) 0(0%) >0.05 

Constipation 13 (18.6%) 6 (20%) <0.05 

Pica 20 (28.6%) 3 (10%) >0.05 

Clubbing 3 (4.3%) 0 (0%) >0.05 

Pallor 5 (71.4%) 0 (0%) >0.05 

Blue gums 5 (71.4%) 0 (0%) <0.05 

NICU 8 (11.4%) 2  (33.3%) >0.05 

RR  /min 27 ±6 18±4 <0.05 

HR /min 87 ±8 74±6 >0.05 

WT /kg 19±2.6 20±3.1 >0.05 

HT /cm 117±16 120±4.1 >0.05 

P value <0.05 was considered significant 
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Table (2) shows laboratory features of patient and control group. The 

former has higher level of WBCs and 57% of them have eosinophilia (>6%) 

than later group. 20% of patient group have higher blood lead level 10μg/dl 

while 100% of control group have blood lead level <10μg/dl. 

Table (2):  Laboratory characteristics of studied groups. 

Variables Patient group 

n=70 

Control group 

n=30 

P 

Hb  g/dl 9.1±1.8 11.9±2.1 >0.05 

RBCs  10
6
/mm

3
 3.6±1.3 4.1±1.1 >0.05 

WBCs 10
3
/mm

3
 10.7±2.2 5.2±1.1 <0.05* 

Eosinophilia (>6%) 40 (57%) 0(00%) <0.001 

Platelets 10
3
/mm

3
 271±95 332±54 >0.05 

Blood lead level 

<10 μg/dl 

10μg/dl 

 

56 (80%) 
14 (20%) 

 

30 (100%) 
0 (0%) 

 

<0.05 

 

Table (3) shows that there were statistical significant differences between 

children with blood lead level < 10μg/dl and those with blood lead level 

10μg/dl as regard to  gender differences, eosinophilia and anemia, with no 

significant differences between them as regard to age. 

Table (3):  Characteristics of studied groups according to lead level. 

Variables Lead level 

<10μg/dL 

n = 86 

Lead level 

 10μg/dL 

n = 14 

P 

Age (years)     

Mean±SD 
7.5± 2.7 6.7± 2.4 >0.05 

Gender  
Males /Females  

 
57/29(66/34 %) 

 
11/3(78.5/21.5%) 

 
<0.05 

Eosinophilia   29 (33.7 %) 11 (78.6%) <0.05 

Anemia 55 (64 %) 8 (57%) <0.05 
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Table (4) shows no significant difference among different asthma grades 

as regard blood lead levels by using X
2
 test (X

2 
 = 0.77). 

Table (4): Comparison between different Asthma grades as regard  

blood lead levels. 

 

DISCUSSION 

Asthma is the most common chronic childhood illness resulting in high 

levels of preventable morbidity and mortality (Mannino et al., 2002). 

National and international guidelines for asthma have been published to 

assist in managing this common disease (British Thoracic Society, 2009). 

Despite increased attention, still lead poisoning is a serious problem. 

Children absorb 40-50% of dietary lead, retain 2-25% whereas adults absorb 

5-10% and retain little. In addition, they are more vulnerable to lead exposure 

than adults because of the frequency of pica and hand-to-mouth activity 

(Markowitz, 2000).  

Regarding our demographic data analysis, there was no statistically 

significant difference either between asthmatics and control groups regards to 

age and sex and history of exposure to smoking.  

These non significant results in our study may be due to small study 

number of cases and small range of age (3-12 years), and hence less exposure 

to other environmental risk factors.  

Regarding laboratory investigations done for the studied groups, our 

asthmatic group show eosinophilia in 57 % compared with control group, 

The study groups 

(Blood Lead 
level) 

Intermittent 

n = 17 

Mild 

persistent 
n = 29 

Moderate 

persistent 
n = 21 

Severe  

persistent 
n = 3 

P 

< 10μg/dL 14(82.4) 25(86.2) 15(71.4) 2(66.7%) 
>0.05 

 10μg/dL 3(17.6%) 4(13.8%) 6(28.6%) 1(33.3%) 
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100% was within normal reference range where asthmatic patients had highly 

significant increase in eosinophilic count compared to control group 

(p<0.001). 

 Gemou et al. (1994) studied the correlation between the presences of high 

eosinophilic count in asthmatics with degree of asthma severity and found that 

the absolute number of eosinophilis in the peripheral blood of asthmatics was 

elevated as compared to control. 

The mean blood lead level in the studied population was 4.89 ± 2.14 

μg/dL, 7.6% of them had levels at/or exceeding 10 μg/dL.  

Our results are lower than that reported by Meneses-Gonzalez et al. 

(2003) in Morelos state, Mexico and by Szymik (2004) in Poland in studies 

on children below 12 years where the mean blood lead levels were 6.7 and 

8.2 μg/dL, respectively. Of those, 29.7% and 19.8%, respectively, had blood 

lead levels at or above 10 μg/dL. 

Similarly, studies on younger children below 6 years of age in Torrean, 

Mexico (Albalak et al., 2003) and urban slum areas of Delhi, India (Kalra et 

al., 2003), all showed mean values of 6.0, 7.0, 5.7 μg/dL and 20%, 18% and 

14%, respectively, reported blood lead levels 10 μg/dL. 

Our results shows no significant difference among   groups with different 

blood lead levels as regards age and significant difference as regards gender 

distribution .This results  in our study may be due to small study number of 

cases and small range of age (3-12 years), and hence less exposure to other 

environmental risk factors. 

 In our study, there were statistically significant difference between 

asthmatic group and control group  in relation to high lead level≥10 

μg/dL(p<0.05), but  on other hand  there was  no statistically significant 
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difference between asthmatic and nonasthmatic patients in relation to blood 

lead level < 10 μg/dL or between different asthma grades and severity and 

blood lead level .These significant results probably reflect that high lead level 

≥10 μg/dL might represent one of potential risk factors in bronchial asthma. 

Increase in blood lead level can damage the structure of bronchial 

mucosa, which causes chronic inflammation and bronchial hyper 

responsiveness; at the same time, a wide range of toxic effects of lead can 

affect the function of the body defense system, in particular, it can inhibit T 

lymphocyte functions, which lead to imbalance function between Th1 cell 

and Th2 cell. 

Joseph et al., (2005) reported an elevated risk of asthma among children 

exposed to lead although these associations were not statistically significant 

and was observed only for certain subgroup. Lead exposure may be 

associated with excessive production of immunoglobulin E, possibly 

increasing asthma risk and contributing to racial disparities. Of the 4,634 

children screened for lead from 1995 through 1998, 69.5% were African 

American, 50.5% were male, and mean age was 1.2 years. Among African 

Americans, BLL > or = 5 and BLL > or = 10 μg/dL were not associated with 

asthma. The association of BLL > or = 5 μg/dL with asthma among 

Caucasians was slightly elevated, but not significant (p = 0.40). Despite the 

small number of Caucasians with high BLL (p = 0.09) when more stringent 

criteria for asthma were used. When compared with Caucasians with BLL < 

5 μg/dL, African Americans were at a significantly increased risk of asthma 

regardless of BLL. They concluded that an effect of BLL on risk of asthma 

for African Americans was not observed. 



 
 

 
12 

 

Mohammad M El-Mazahy et al  
AAMJ, VOL (12), NO (3), JULY 2014 

 

These results demonstrate the need for further exploration of the complex 

interrelationships between race, asthma phenotype, genetic susceptibilities, 

and socioenvironmental exposures, including lead (Joseph et al., 2005). 

On the other hand, previous study reported that there was no significant 

association between lead poisoning even in blood lead level 25 μg/dL and 

asthma diagnosis or asthma symptoms (Scott et al., 2002). 

Lutz et al., (1999) reported strong correlations between BLL risk and IgE 

(P = 0.00004) as well as significant differences of  IgE across BLL risk 

classes (p =0.05) among children aged 9 months to 6 years. Elevated blood 

lead level also appears to impair bronchial response in an IgE dependent 

manner. Thus the immunmodulatory effects of developmental lead exposure 

may predispose childrento immune mediated respiratory diseases included 

asthma (Sarasua et al., 2000). 

In our study, there  was   highly significant increase in  eosinophilic count  

in   patients with lead levels  10μg/dL compared to  patients with lower 

levels(p<0.001) .This result  probably  reflects that 100%of patients with  lead 

levels  10μg/dL were asthmatics whose already had high  eosinophilic count. 

In our study, there were no statistically significant difference between 

anemic and non anemic patients in relation to high lead level ≥10 μg/dL (p 

>0.05). The Environmental
 
Protection Agency has suggested a threshold lead 

level of 20–40
 
µg/dl for a decrease in hemoglobin in children, Our study 

agree with this agency  as all studied groups not exceed 20 µg/dl . 

Lead was significantly elevated in microcytic anemic patients compared 

with patients with low blood lead level, most conditions cause consistent 

changes in the mean cell volume (MCV) of red blood cells (RBCs) and can 

be grouped by using this parameter. In children, anemia is caused most often 
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by disorders that result in smaller-than-normal RBCs (microcytosis). Lead 

toxicity is one of these conditions (Richardson, 2007). 

Schwartz et al. (1990) used data from 579 children living near
 
a primary 

lead smelter in the US state of Idaho to demonstrate
 
that blood lead levels 

near 25 µg/dl were associated with
 
anemia in a dose-related manner. Lead 

levels of 40–60
 
µg/dl and >60 µg/dl were associated with 18 percent

 
and 40 

percent probabilities of anemia, respectively, in children
 

aged 1 year. 

However, few children (n = 20) with lead levels
 
<20 µg/dl were studied. 

Froom
 
et al. (1999) suggested that hemoglobin levels did not correlate

 

well with blood lead levels and suggested further that anemia
 
is not related to 

lead at low blood lead levels. Other studies
 

have reported a variable 

association (Carvalho et al., 1981; Carvalho et al., 1984; Bashir et al., 

1995; Osterode et al., 1999; Willows andGray-Donald, 2002).  

 

IN SUMMARY 

In this study, relatively low blood lead levels in children were 

significantly associated with elevated risk of moderate and severe anemia. 

Since lead pollution can be controlled and steps can be taken to reduce the 

prevalence of childhood anemia, regulatory and health agencies in Egypt 

should consider this a priority and make more substantial efforts toward 

resolving these public health problems.  

http://pedsinreview.aappublications.org/search?author1=Matthew+Richardson&sortspec=date&submit=Submit
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)األعفبي اٌغ١ش ِظبب١ٓ ببٌشبٛ اٌشؼبٟ   ِغ ػذَ ٚصٛد حبس٠خ ِشضٟ أٚ ػبئٍٟ   الوجووعة الثانية

 سٕت. 2.02± 4.7أٔزٟ بّخٛسظ ػّش  99روش ، 91عفً،   03ٌٍغسبس١ت ٌذ٠ُٙ (: ٚ حشًّ  

 :   ٚلذ خضغ وً األعفبي  اٌٝ وال ِٓ

 اٌخبس٠خ اٌّشضٟ اٌشبًِ ٌألعفبي .    - 

 ـــشٜ  اٌشبًِ . اٌفغض اٌسش٠ـ    - 

 حم١١ــــُ طٛسة  اٌذَ اٌىبٍِت .    - 

 ِسخٜٛ اٌشطبص ببٌذَ بغش٠مت االِخظبص اٌزسٜ     - 

 ػًّ إعظبئ١ـبث ٌٕخبئش اٌبغذ .    - 

  ْ ٝ اٌز٠ٓ  ٠ؼبْٔٛ ِٓ اسحفبع ٔسبت اٌشطبص  ببٌذَ  933أظٙشث  اٌذساست  أ ً اٌّشض ٓ و ِ %

 ؼبٟ.ِضُ/ٍٍِٝ ِظببْٛ ببٌشبٛ اٌش 93أوزش ِٓ 

ٚ لذ خٍظج اٌذساست اٌٟ أْ ِسخٜٛ اٌشطبص ببٌذَ فٟ االعفبي   ِبصاي إٌٝ عذ وب١ش ِشحفؼًب  

ٌٚٗ حأر١شًا ٚاضغًب ػٍٝ  اٌشبٛ اٌشؼبٟ ِّب ٠ضؼً اٌشطبص اعذ اٌؼٛاًِ اٌبئ١ٗ اٌخغ١شٖ اٌّسببٗ ٌٍشبٛ 

 اٌشؼبٟ بضبٔب اٌؼٛاًِ اٌبئ١ٗ اٌخغ١شٖ االخشٜ ٚاٌؼٛاًِ اٌٛسار١ٗ .

فئْ اٌٛطٛي إٌٝ ٘زٖ إٌخبئش سٛف ٠سبػذ ػٍٝ فخظ أفبق صذ٠ذة فٝ أسب١ٌب  اٌٛلب٠ت ِٓ ٚإصّبال   

ً خغٛسة . ْ أل ٟ اٌب١ئت اٌّغ١غت بغ١ذ ٠ىٛ ٗ اٌشطبص ف ً ٔسب ٓ عش٠ك حم١ٍ                 عسبس١ت اٌظذس ػ
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  الولخض العربي

 ربو الشعبي في األطفالقياس نسبة الرطاص بالذم و عالقته بورض ال

 هعتز ساهي هحوود*و هحوذ أحوذ الوزاحي * , هحوذ ابراهين عبذ العال* هحوذ العراقي طالح**

 و١ٍت اٌغب ، صبِؼت األص٘ش -ألسبَ األعفبي *ٚ اٌببرٌٛٛص١ب االو١ٕ١ٍى١ت ** 

ــ ــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــــــــ ـــ ـــ ـــ ـــ ــ ــ ــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ  ــ

ٓ أوزش األِشاع اٌ ٟ حؼخبش عسبس١ت اٌظذس ِ ٘ ٝ طؼٛبت ببٌخٕفسٚ  ٞ إٌ ٟ األعفبي ٚحؤد ّضِٕت ش١ٛػبً ف

ُ ٕٚ٘بن حضا٠ذ ِسخّش فٟ ِؼذي اإلطببت ببٌّشع  ٟ ص١ّغ أٔغبء اٌؼبٌ ٜ ٌألعفبي ف ً ِشىٍت طغ١ت وبش حّز

ٟ حخشاٚط أػّبسُ٘ ب١ٓ  ٓ اٌخ ٓ األعفبي اٌّظش١٠ ً ِؼذي اإلطببت ببٌّشع ب١ % ٢٫2سٕت إٌٝ 92-٠ٚ0ظ

 .حمش٠ًبب

ٝ اٌىز١ش ِٓ اٌّضبػفبث ٚاٌخٟ ٌٙب حأر١شًا سٍب١ًب ػٍٝ ع١بة ٘ؤالء األعفبي ِٓ ٠ؤدٜ ٘زا اٌّشع إٌ

أخفبع فٟ ٔسبت اٌغضٛس ٚاإلٔضبص اٌذساسٟ بضبٔب اٌؼبء اٌّبدٞ ػٍٝ األسش ٌزٌه وبٔج دساست 

ٓ اٌخغظ اٌٙبِت أِاًل فٟ إ٠ضبد ػالس ِبىش ٚٔٙبئٟ ٌٍمضبء ػٍٝ  ِ ٗ ً ص٠بدح خظبئض ٘زا اٌّشع ٚػٛاِ

 ٚاٌغذ ِٓ ِضبػفبحٗ. ٘زا اٌّشع 

ُ ببٌشطبص ِٓ اٌىببس ٚرٌه ٌٍش١ٙت اٌّغٍٛعت حضبٖ أش١بء  ٠ؼخبش األعفبي أوزش حؼشضب ٌخغٛسة اٌخسّ

َ وّب أْ اِخظبص اٌشطبص ػٕذ األعفبي اػٍٟ ِٓ اِخظبطٗ ػٕذ اٌىببس بخّست أضؼبف.  غ١ش اٌغؼب

ٚ ُ ٟ ٌٍضس ٟ ِشوببث اٌضٙبص إٌّبػ ٟ حغ١١ش ف ُ ببٌشطبص إٌ ٞ اٌخسّ ٟ بذٚس٘ب ٌٙب ػاللت ٚر١مت ٠ٚؤد اٌخ

ً اٌٛسارٟ ٚاٌؼٛاًِ اٌب١ئ١ت األخشٜ .ِٚٓ اٌّؼشٚف أْ اٌشطبص سُ  ٟ بضبٔب اٌؼبِ ٛ اٌشؼب بّشع اٌشب

ٝ اٌّٙبساث اإلدساو١ت ٚاٌغبٌت اٌغزائ١ت ٌٍفشد. ٖ اٌسٍب١ت ػٍ ُ اٌذساسبث آربس ٟ أظٙشث ِؼظ ب١ّٕب ٌُ حٍخفج  ب١ئ

خشٜ ٚاٌخٟ حخضّٓ حأر١شاث ػٍٝ  اٌضٙبص اٌخٕفسٟ ٚخظٛطب ِؼظُ األبغبد إٌٝ اٌخأر١شاث اٌسٍب١ت األ

 اإلطببت ببٌشبٛ اٌشؼبٟ .

ٓ اسحفبع ٔسبت اٌشطبص فٝ اٌذَ ٚ اٌشبٛ اٌشؼبٟ ػٕذ  ٛ دساست اٌؼاللت ب١ ٓ ٘زا اٌبغذ ٘ ْ اٌٙذف ِ وب

 األعفبي  .

 ٝ عفً ِظشٞ ِٓ اٌّخشدد٠ٓ ػٍٝ ِسخشفٝ صبِؼت االص٘ش بذ١ِبط  933ٚلذ اشخٍّج اٌذساست ػٍ

 اٌضذ٠ذة ،ٚلذ حُ حمس١ُّٙ إٌٝ ِضّٛػخ١ٓ:

أٔزٟ بّخٛسظ  22روش ٚ   7٢عفً،  43)األعفبي ِظبب١ٓ ببٌشبٛ اٌشؼبٟ(: ٚ حشًّ   الوجووعة األولى

 سٕت.  0,74±   4,7ػّش   


