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ABSTRACT 

Hepatocellular carcinoma (HCC) is the sixth most common cancer and the third leading 

cause of cancer-related deaths worldwide. Angiotensin-converting-enzyme inhibitors (ACEs) 

have a role in reducing malignant changes of the liver, and some of ACE inhibitors, such as 

captopril, inhibited angiogenesis and the growth of induced tumor. ACE inhibitor is associated 

with the suppression of the vascular endothelial growth factor (VEGF) at a clinically comparable 

dose, also markedly suppressed the hepato-carcinogenesis step. The present study aimed at 

evaluating the role of ACE inhibitors on the prognosis of HCC patients who have been treated by 

captopril. 

Measurements of liver functions, serum Alfa fetoprotein (AFP ( and VEGF of 40 

Egyptian patients with HCC (23 patients with Child-Pugh Band, 17 patients with Child-Pugh C) 

compared with 8 normal individuals at pre- and post-administration. 

There was statistically significant decrease of liver functions except serum albumin, 

serum AFP and VEGF in HCC patients at post administration compared with preadministration. 

In addition, at pre administration there was significant correlation of serum VEGF with albumin 

(r = - 0.379) and with serum AFP (r = 0.492) and at post administration with albumin (r = - 

0.492) and with AFP concentration (r = 0.619). The prognostic value of serum AFP and VEGF 

was assessed by ROC curve showing an AUC of 0.689 and 0.907, respectively for identifying 

patients with HCC post administration of Captopril. 

In conclusions the results indicated that ACE inhibitor significantly inhibits tumor growth 

and angiogenesis along with suppression of the serum VEGF and AFP levels. This may be used 

in the clinical trials as anti angiogenic agents against cancer, and may be applicable as an anti-

cancer agent providing a new strategy for cancer therapy. 
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INTRODUCTION 

Hepatocellular carcinoma (HCC) is 

the sixth most common cancer in the world 

and the second leading cause of cancer-

related deaths (Flores and Marrero, 2014). In 

Egypt, the prevalence of HCC is increasing 

during last years which has a high 

prevalence of hepatitis C virus (El-Aassar et 

al., 2014). HCC is a highly aggressive 

disease because of its constantly increasing 

incidence and its poor prognosis owing to 

the lack of any effective treatment for the 

invasive and metastatic disease (Siegel et 

al., 2012; Llovet  et al., 2003). Angiogenesis 

is a complex and critical process essential to 

support the growth of solid tumors could be 

inducing at the early stages of tumor 

formation and carcinogesis (Carmeli et al., 

2003; Bergers et al., 2003). Angiotensin-

converting-enzyme inhibitors (ACE), which 

http://www.aasd.byethost13.com/
mailto:aasdjournal@yahoo.com
http://www.ncbi.nlm.nih.gov/pubmed?term=Marrero%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=24899827
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is a potent inhibitor of experimental HCC 

growth and angiogenesis, is associated with 

the suppression of the Vascular endothelial 

growth factor (VEGF) at a clinically 

comparable dose, also markedly suppressed 

the hepato-carcinogenesis step (Yoshiji et 

al., 2002).Captopril (D-3-mercapto-2-

methylpropanoyl-L-proline) is an orally 

active competitive inhibitor of ACE 

(Materson and Preston, 1994). Presumably, 

because of the sulfhydryl group in its 

molecular structure; Captopril is a potent 

free radical scavenger and antioxidant 

(William and Agostino, 1993). Since ACE, 

inhibitor is used widely in clinical practice 

without serious side effects (Yoshiji et al., 

2002) and statistically significantly positive 

correlation between serum level of VEGF 

and grade of HCC was recorded. Thus, 

assessment of this parameter with different 

stages of disease may be helpful in choosing 

the best treatment strategy, and indicate the 

antiangiogenic therapy may be useful 

(Talaat, 2010). The present study aimed to 

evaluating the effect of captopril as an ACE 

inhibitor on Egyptian HCC patients by 

measurements of serum AFPand VEGF. 

 

PATIENTS AND METHODS 

Patients 

This study was approved by the ethic 

committees of the National Institute for 

Oncology in Damietta, from January, 2012 

through December, 2014 and informed 

consent was obtained from all patients after 

full explanation for the purpose of the study. 

Group of 48Egyptian patients were invited 

to participate in the present study. The 

patients were divided into: 8 healthy 

subjects (mean age: 56.87±7.08 years;42 - 

69 years) including 5 males and 3 females 

recruited into this group Forty patients with 

HCC (21 males and 19 females) diagnosed 

by physicians of National Institute for 

Oncology in Damietta (mean age : 

58.58±8.47 years, range: 44-75 years). The 

diagnosis of HCC in those patients was 

carried out according to the American 

Association for the Study of Liver Diseases 

(AASLD) Practice Guidelines (Bruix and 

Sherman, 2005).  

They were divided to two classes: 

Twenty three subjects with Child-pugh B 

(12 males and 11 females) and Seventeen 

subjects with Child-pugh C (9 males and 8 

females). Blood samples were collected by 

vein-puncture and sera were separated from 

the blood samples and were stored at -20 °C 

tell analyzed for tests required in this study. 

An oral administration of ACE inhibitor 

(CAPTOPRIL 50mg) per day for, duration 

of 3 months, to Egyptian patients with HCC. 

 

Methods 

Laboratory Tests 

Blood samples were collected by 

venipuncture and tested for liver function 

tests (AST, ALT, alkaline phosphatase, total 

and direct bilirubin and serum albumin). 

Liver function tests were measured on an 

automated biochemistry analyzer (Hitachi 

917; Roche Diagnostics, Mannheim, 

Germany). 

 

Determination of Alpha-Fetoprotein 

(AFP) 

 BIOSOURCE AFP ELISA KIT is a 

solid phase enzyme-linked immunosorbent 

assay (ELISA) based on the sandwich 

principle. The micro titer wells are coated 

with a monoclonal antibody directed 

towards a unique antigenic site on an AFP 

molecule. An aliquot of patient sample 

containing endogenous AFP is incubated in 

the coated well with enzyme conjugate, 

which is an anti-AFP antiserum conjugated 

with horseradish peroxidase. After 

incubation the unbound conjugate is washed 

off with water. The amount of bound 

peroxidase is proportional to the 

concentration of AFP in the sample. Having 

added the substrate solution, the intensity of 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yoshiji%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yoshiji%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Talaat%20RM%22%5BAuthor%5D
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color developed is proportional to the 

concentration of AFP in the patient sample. 

The average absorbance values were 

calculated for each set of reference 

standards, controls and group samples. A 

standard curve was constructed by plotting 

the mean absorbance obtained from each 

reference standard against its concentration. 

The mean absorbance value was used for 

each sample to determine the corresponding 

concentration of AFP in ng/ml from the 

standard curve.  

 

Measurement of Serum VEGF Level 

                Serum VEGF levels were 

quantitatively measured by a Human VEGF 

ELISA (Enzyme-Linked Immunosorbent 

Assay) kit designed to measure human 

VEGF concentration in serum by the method 

of (Kim et al., 1992; Ferrara et al.; 1991). 

Human VEGF ELISA kit is an in vitro 

enzyme-linked immunosorbent assay for the 

quantitative measurement of human VEGF 

in serum. This assay employs an antibody 

specific for human VEGF coated on a 96-

well plate. Standards and samples are 

pipetted into the wells and VEGF present in 

a sample is bound to the wells by the 

immobilized antibody. The wells are washed 

and biotinylated antihuman VEGF antibody 

is added. After washing away unbound 

biotinylated antibody, HRP-conjugated 

streptavidin is pipetted to the wells. The 

wells are again washed, a TMB substrate 

solution is added to the wells and color 

develops in proportion to the amount of 

VEGF bound. The Stop Solution changes 

the color from blue to yellow, and the 

intensity of the color is measured at 450 nm. 

Calculate the mean absorbance for each set 

of standards, controls and samples, and 

subtract the average zero standard optical 

density. Plot the standard curve on log-log 

graph paper or using Sigma plot software, 

with standard concentration on the x-axis 

and absorbance on the y-axis. Draw the best-

fit straight line through the standard points. 

 

Statistical Analysis 

All statistical analyses were done by 

a Statistical Package for the Social Sciences 

(SPSS); version20.0 (SPSS Inc., Chicago, 

IL, USA) under Microsoft Windows 7. 

Descriptive results were expressed as mean 

± SD and range or number (percentage) of 

patients with a condition. Differences in 

continuous variables were assessed using 

Student's t-test or analysis of variance 

(ANOVA) and X
2
test for categorical 

variables. All tests were two-tailed and 

statistical significance was assessed at the 

0.05 level. The prognostic value was 

assessed by calculating the area under the 

receiver-operating characteristic (ROC) 

curves. 

RESULTS 

Liver functions Tests 

Atpre administration of Captopril, 

patients with HCC had high levels of liver 

functions (AST, ALT, alkaline phosphatase, 

total and direct bilirubin) except serum 

albumin had low levels in comparison with 

controls. Moreover, in patients with HCC, 

there was significant decrease in the levels 

of liver functions (AST, ALT, alkaline 

phosphatase, total and direct bilirubin) 

except serum albumin there was significant 

increase at post-treatment compared with 

pre-treatment. In addition, there was 

significant decrease in the levels of liver 

functions (AST, ALT, alkaline phosphatase, 

total and direct bilirubin) except serum 

albumin there was significant increase at 

post- treatment compared with pre-treatment 

in HCC patients with Child-Pugh B and C 

(Table 1). 

The levels of serum AFP and VEGF at 

pre and post administration of Captopril 

In patients with HCC with Child-

Pugh B, there was an extremely high 
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significant decrease (p < 0.0001)  in the 

levels of serum AFP (644.30±186.00 U/L) 

and serum VEGF; 345.00±79.84pg/L at post 

administration of Captopril in comparison 

with pre administration of Captopril 

(1075.74±356.10 U/L) and (562.13±108.64 

pg/L), respectively. The same in patients 

with HCC with Child-Pugh C, there was an 

extremely high significant decrease (p < 

0.0001) in the levels of serum AFP 

(2955.18±1627.48 U/L) and serum VEGF; 

474.18±106.18 pg/L at post administration 

of Captopril in comparison with pre 

administration of Captopril (4563.76 ± 

2172.68 U/L) and (855.24 ± 265.26pg/L), 

respectively. In addition, At pre- 

administration of Captopril, there was 

statistically an extremely significant 

difference (P<0.0001) in serum AFP and 

VEGF between HCC patients with Child-

Pugh B and Child-PughC andatpost-

treatment, there was statistically an 

extremely significant difference (P<0.0001) 

of serum AFP and VEGF between HCC 

patients with Child-Pugh B and Child-Pugh 

C (Table 2). 

 

Relation of serum VEGF with biomarkers 

in HCC patients  

In patients with HCC pre 

administration of Captopril, there was no 

significant correlation for serum VEGF with 

ALT, total bilirubin, D. Bilirubin but there 

was significant correlation between serum 

VEGF concentrations with AST (r = 0.368; 

P < 0.01), serum ALP (r = 0.371; p < 0.01), 

serum albumin (r = - 0.379; P = 0.01) and 

with serum AFP concentration (r = 0.492; p 

< 0.001) (Fig. 1A-B). In addition, in patients 

with HCC post administration of Captopril, 

there was no significant correlation for 

serum VEGF with ALT, ALP, total bilirubin 

and D. Bilirubin but there was significant 

correlation with AST (r = 0.462; P < 0.01), 

serum albumin (r = - 0.492; P = 0.01) and 

with AFP concentration (r = 0.619; p < 

0.0001)(Fig. 1C-D). 

 

Performance Characteristics of serum 

AFP and VEGF 

The prognostic value of serum AFP 

was assessed in the estimation group by 

ROC curve showing an AUC of 0.689 and p 

< 0.001 for identifying patients with HCC 

post administration of Captopril (Fig. 2A).In 

addition, the prognostic value of this serum 

VEGF was assessed in the estimation group 

by ROC curve showing an AUC of 0.907 

and p < 0.0001 for identifying patients with 

HCC post administration of Captopril (Fig. 

2B). 

DISCUSSION 

One of the reasons for the poor 

prognosis of HCC its high rates of 

recurrence, even after the curative therapy, 

is due to intrahepatic metastasis or multi-

centric development of each respective 

neoplasm clone (Minguez et al., 2009). 

Preclinical data suggested that significant 

HCC growth is dependent on angiogenesis 

and an increase in tumour dimension may 

induce vascular endothelial cell proliferation 

(Montella et al., 2008).Because inhibition of 

angiogenesis is considered promising 

approach for cancer therapy, efforts are 

being directed at overcoming tumor 

angiogenesis worldwide (Ferrara and 

Alitalo, 1999). ACE inhibitors demonstrated 

significant inhibitory effects on 

experimental murine liver fibrosis and HCC 

development (Yoshiji, 2009; Jonsson et al., 

2001).The relation between the ACE 

inhibitor and VEGF expression in the tumor 

cells need more examination. In the present 

study, we examined the effect of type of 

ACE inhibitors, captopril, on tumor 

development and angiogenesis in patients 

with HCC. The evaluated AST, ALT, ALP 

and bilirubin had higher values in HCC 

patients but serum albumin had lower levels 

compared to controls. In addition, AST, 
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ALT, ALP and bilirubin had lower values at 

post than pre administration but serum 

albumin had higher levels at post than pre. 

ALT and AST are sensitive indicators of 

hepatocellular injury and in hepatocyte 

cytoplasm AST is more abundant than ALT. 

These aminotransferases may be increased 

in patients presenting with cirrhosis, chronic 

hepatitis, alcoholic hepatitis, acute viral 

hepatitis and HCC (Pratt and Kaplan, 2000). 

Liver ALP, found on canalicular surfaces, is 

raised in any condition of biliary obstruction 

(intrahepatic and extra-hepatic). In 

hepatocyte injury, ALP is often normal or 

marginally elevated. This feature is used as a 

guide to differentiate liver parenchymal 

disease from biliary dysfunction (Green and 

Flamm, 2002).The serum bilirubin levels 

more than 1mg/dL suggest liver diseases and 

levels above 1.4mg/dL indicate abnormal 

laboratory liver tests (Johnston, 1999). In 

viral hepatitis, hepatocellular damage, toxic 

or ischemic liver injury higher levels of 

serum conjugated bilirubin is seen (Thapa 

and Anuj, 2007). Albumin synthesis is 

regulated by nutritional status, osmotic 

pressure, systemic inflammation, and 

hormone concentration in the blood (Kang, 

2013). Measurement of serum albumin 

levels is useful in chronic liver disease and 

is a component of grading Liver Disease 

Score (Green and Flamm, 2002).Detections 

of circulating biomarkers are useful to find 

tumor at an early stage or monitor metastasis 

after postoperative treatment (Wang et al., 

2014).AFP is not only serves as a valuable 

tumor maker for patients with liver cancer, 

but it also possess important regulatory 

effect for several important biological 

processes such as cell differentiation, 

proliferation and apoptosis in embryogenesis 

and tumor growth (Mizejewski and 

MacColl, 2003). AFP could regulate cell 

proliferation and apoptosis, and thus plays a 

role in liver cancer formation (Li et al., 

2004).In the present study, there was a 

statistically significant difference in the 

level of AFP in normal individuals and 

patients with HCC. In addition, AFP had 

lower levels at post than pre administration. 

The level of AFP increases in HCC patients 

due to the re-expression of the related gene, 

which is usually repressed in adult 

subjectsbut AFP is not elevated in all 

patients with HCC (Pontisso et al., 2006; 

Personeni et al., 2012). Many anti-

angiogenic compounds are being developed, 

most of which target VEGF and/or its 

receptors. It is necessary to establish 

whether VEGF expression is a prognostic 

marker in HCC (Zhan et al., 2013).VEGF-

driven pathway has been demonstrated to 

play a major role in tumor angiogenesis 

(Scartozzi et al., 2014).Therefore, the 

concentration of circulating VEGF is 

included as a candidate prognostic marker 

for HCC, especially in patients with 

advanced disease. In the present study, there 

was significant difference in the serum level 

of VEGF in normal individuals and patients 

with HCC. In addition, levels of serum 

VEGF at post lower than at pre 

administration. A retrospective cohort study 

of 5207 patients receiving ACE inhibitor or 

other hypertensive drugs with a 10-year 

follow-up has shown that ACE inhibitor 

may decrease the incidence of adult cancer 

and fetal cancer (Lever et al., 1998).VEGF 

is the major mediator of angiogenesis in 

HCC, and several studies have correlated 

VEGF concentrations with the prognosis of 

patients who have advanced HCC (Yoshiji 

et al., 2002; Llovet et al., 2012).  

In conclusion, changes in serum 

VEGF concentrations during treatment are 

dynamic in patients with advanced HCC, 

and an observed decrease in the serum 

VEGF concentration. Our results have 

potentially important clinical implications 

for physicians and may influence their 

http://www.endmemo.com/sconvert/milligram_deciliter.php
http://www.endmemo.com/sconvert/milligram_deciliter.php
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decisions regarding a treatment strategy for 

advanced HCC in individual patients. 
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Table 1. Laboratory data of controls and HCC patients at pre- and post- captopril 

administration. 

Variable ª Controls 
Pre-administration Post- 

administration 
P value 

b
 

ALT (U/L) 

Range 

27.38±3.06 

22.80-30.60 

62.63±25.19 

39.00-165.00 

40.75±7.80 

36.60-84.00 
<0.0001 

AST (U/L) 

Range 

30.42±1.57 

28.60-33.00 

93.57±49.72 

45.00-274.00 

45.60±5.68 

39.00-60.00 
< 0.0001 

ALP (U/L) 

Range 

55.6±13.2 

40.2-76.8 

220.90±150.00 

100.00-812.00 

120.55±21.79 

96.0-200.0 
< 0.0001 

S. Albumin (g/dl) 

Range 

3.94±0.43 

3.20-4.60 

3.41±0.23 

2.60-3.80 

3.72±0.37 

3.20-4.60 
< 0.0001 

T. Bilirubin (mg/dl) 

Range 

0.60±0.25 

0.21-0.88 

2.25±1.14 

1.13-7.20 

1.43±0.35 

1.09-2.60 
< 0.0001 

D. Bilirubin (mg/dl) 

Range 

0.16±0.03 

0.12-0.20 

1.10±0.79 

0.26-2.58 

0.53±0.35 

0.23-1.56 
< 0.0001 

AFP (U/L( 

Range 

6.75±2.57 

3.17-10.00 

2558.15±2248.8 

622.0-8150.0 

1626.43±1563.53 

375.0-7200.0 
< 0.0001 

a
 Variables were expressed as mean ± SD. Reference values: aspartate aminotransferase (AST) (male up to 37 U/L, 

female up to 31 U/L); alanine aminotransferase (ALT) (male up to 41 U/L, female up to 31 U/L); alkaline 

phosphatase (ALP) 22-92 U/L; serum albumin 3.8-5.4 g/dL; total bilirubin up to 1 mg/dL; direct bilirubin up to 0.25 

mg/dL and Alpha fetoprotein (AFP) up to 10 U/L. 
b
p value: p > 0.05 non-significant; p < 0.05 significant, p < 0.01 

highly significant and p < 0.0001 extremely high significant. 

 

 

Table 2. Laboratory data of Child-pugh score of HCC patients at pre- and post- captopril 

administration. 

Variable a 
Child-Pugh B(n =23) Child-Pugh C(n = 17) 

Pre Post P value b Pre Post P value b 

ALT (U/L) 

Range  
53.48±9.81 
42.0-87.0 

39.48±3.42 
36.0-48.0 

< 0.0001 
75.00±33.65 
39.0-165.0 

42.41±11.26 
36.0-84.0 

<0.001 

AST (U/L) 

Range 

73.08±22.32 

45.0-139.0 

44.35±5.31 

39.0-57.0 
< 0.0001 

121.29±62.6 

52.0-274.0 

47.29±5.88 

39.0-60.0 
<0.0001 

ALP (U/L) 

Range 

167.1±44.6 

106.0-277.0 

119.6±16.2 

97.0-146.0 
< 0.0001 

293.7±205.7 

100.0-812.0 

133.6±26.0 

96.0-200.0 
<0.01 

Albumin (g/dl) 

Range 
3.43±0.18 
3.20-3.80 

3.77±0.41 
3.20-4.60 

< 0.001 
3.41±0.31 
2.60-3.80 

3.65±0.30 
3.30-4.50 

<0.05 

T. Bilirubin (mg/dl) 

Range 

2.17±0.84 

1.20-4.50 

1.43±0.32 

1.10-2.60 
< 0.0001 

2.36±1.47 

1.10-7.20 

1.43±0.38 

1.00-2.60 
<0.01 

D. Bilirubin (mg/dl) 

Range 

1.00±0.74 

0.26-2.80 

0.46±0.32 

0.23-1.22 
< 0.01 

1.22±0.88 

0.26-3.50 

0.62±0.37 

0.24-1.50 
<0.05 

AFP (U/L) 

Range 

1075.7±356. 
622.0-1826.0 

644.3±186.0 
375.0-983.0 

< 0.0001 
4563.76±2172.68 

1216.0-8150.0 
2955.2±1627 
956.1-7200.0 

< 0.05 

VEGF (pg/L) 

Range 

562.1±108.6 
320.0-764.0 

345.0±79.8 
210.0-475.0 

< 0.0001 
855.2±265.2 
540.0-1550.0 

474.2±106.2 
302.0-675.0 

< 0.0001 

a
 Variables were expressed as mean ± SD. Reference values: aspartate aminotransferase (AST) (male up to 37 U/L, 

female up to 31 U/L); alanine aminotransferase (ALT) (male up to 41 U/L, female up to 31 U/L); alkaline 

phosphatase (ALP) 22-92 U/L; serum albumin 3.8-5.4 g/dL; total bilirubin up to 1 mg/dL; direct bilirubin up to 0.25 

mg/dL.
b
p value: p > 0.05 non-significant; p < 0.05 significant, p < 0.01 highly significant and p < 0.0001 extremely 

high significant. 



85 

Impact of vascular endothelial growth factor on prognosis of patients with hepatocellular 

carcinoma treated with angiotensin-converting-enzyme inhibitors 

 

 

 

 
 
Fig. 1: Correlation of serum VEGF with laboratory parameters in HCC patients. A and B. Correlation of 

serum VEGF with laboratory parameters in pre administration HCC patients. (A) There was significant 

correlation with serum albumin (r = - 0.379; P = 0.01).(B)There was strong significant correlation with serum 

AFP concentration (r = 0.492; p < 0.001).C and D. Correlation of serum VEGF with laboratory parameters in 

post administration HCC patients.(C)There was significant correlation with serum albumin (r = - 0.492; P = 

0.01). (D)There was strong significant correlation with serum AFP concentration (r = 0.619; p < 0.0001). 
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Fig. 2: Areas under receiver-operating characteristic curve (AUC) inpatients with HCC for (A) AFP for predicting 

post administration for captopril, with an AUC of 0.689. (B) VEGF for predicting post administration for captopril 

with an AUCof 0.907. Each point on the ROC plot represents a sensitivity/specificitypair corresponding to a 

particular decision threshold. An AUC of 1.0 ischaracteristic of an ideal test whereas an AUC of 0.5 or less indicates 

atest of no diagnostic value. 
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 تأثٍر عاهل ًوو بطاًة الأوعٍة الذهوٌة على تشخٍص هرضى السرطاى الكبذي الوعالحَ باستخذام هثبطات اللاًزٌن الوحولللاًجٍوتٌسٍي

 

احوذ هحوذ فرج
1

عورو سعذ هحوذ  ، 
 1

حسام دروٌش ، 
2

هحوذ الشربًٌٍ إسواعً ، 
1

 

- ميٍح اىعيىً– قسٌ اىنٍٍَاء  -1

خاٍعح اىقاهشج 

ٍعهذ الأوساً تذٍٍاؽ- 2  

 

 الوستخلص 

ٍثثطاخ . فً خٍَع اّحاء اىعاىٌ اىثاىث ىيىفٍاخ سشؽاُ اىخلاٌا اىنثذٌح هى اىسشؽاُ اىسادس الأمثش شٍىعا واىسثة اىشئٍسً             

ّزٌٌ اىَحىه ىلأّدٍىذْسٍِ ٍثو لااىنثذ، وتعغ ٍثثطاخ ا فً اىَحىه ىلأّدٍىذْسٍِ ىها دوس فً اىحذ ٍِ اىرغٍشاخ اىخثٍثح الاّزٌٌ

 ذشذثؾ ٍع ّزٌٌ اىَحىه ىلأّدٍىذْسٍِلاٍثثطاخ ا.اىناترىتشٌو ٌعَو عيى ذثثٍؾ مو ٍِ عَيٍح ذنىٌِ الاوعٍح اىذٍىٌح وَّى اىىسً اىَسرحث

أٌؼا ذثثٍؾ تشنو ٍيحىظ ىخطىج ذنىٌِ اىخلاٌا . فً خشعاخ قاتيح ىيَقاسّح ؽثٍا وعٍح اىذٍىٌح فً اىذً ورىللاذثثٍؾ عاٍو َّى تطاّح ا

 ذقٌٍٍ دوس ٍثثطاخ الإّزٌٌ اىَحىه ىلأّدٍىذْسٍِ فً ذشخٍض ٍشػى سشؽاُ اىنثذ اىزٌِ خ هز اىذساسح اسرهذف. اىسشؽاٍّح اىنثذٌح

. ماترىتشٌو اعطىا

فٍرىتشوذٍِ وعاٍو َّى تطاّح الأوعٍح اىذٍىٌح لأستعٍِ ٍشٌغ ٍظشي ٍظاب  ىفالاوظائف اىنثذ وا ىرقٌٍٍ قٍاس ٍظو اىذً             ذٌ 

 ٍِ 8 ٍشٌغ ٍِ اىحاىح اىرشخٍظٍح سً ٍقاسّح تـ 19 ٍشٌغ ٍِ اىحاىح اىرشخٍظٍح تً وأٌؼا 23تسشؽاُ اىخلاٌا اىنثذٌح ٍْهٌ 

اُ هْاك اّخفاع رو دلاىح إحظائٍح ٍِ وظائف اىنثذ تاسرثْاء وقذ اذؼح ٍِ اىْرائح . الأشخاص الاطحاء قثو وتعذ إعطاء ماترىتشٌو

وأٌؼا اّخفاع ٍسرىي اىَظو ىلأىفا فٍرىتشوذٍِ وعاٍو َّى تطاّح الأوعٍح اىذٍىٌح قثو وتعذ إعطاء ماترىتشٌو  اىذً، الاىثٍىٍٍِ فً ٍظو

عاٍو َّى تطاّح الأوعٍح اىذٍىٌح والاىثٍىٍٍِ فً  تالإػافح إىى رىل وخذ اُ هْاك اسذثاؽ ٍيحىظ ٍاتٍِ. ىَشػً سشؽاُ اىخلاٌا اىنثذٌح

وأٌؼا وخذ اُ هْاك . ورىل قثو إعطاء اىناترىتشٌو (=0.492r)، ومزىل ٍع الاىفا فٍرى تشوذٍِ فً ٍظو اىذً (=r-0.379)ٍظو اىذً 

 ، ومزىل ٍع الاىفا فٍرىتشوذٍِ فً اىذً(=r-0.492)والاىثٍىٍٍِ فً ٍظو اىذً  عاٍو َّى تطاّح الأوعٍح اىذٍىٌح اسذثاؽ ٍيحىظ ٍاتٍِ

(0.619r=) وعٍح اىذٍىٌح لاىلاىفا فٍرى تشوذٍِ وعاٍو َّى تطاّح ا وأٌؼا وخذ اُ اىقٍَح اىرْثؤٌح ىَظو اىذً. ورىل تعذ إعطاء اىناترىتشٌو

 فى ذحذٌذ ٍشػى 0.907 و0.689واىرى ذٌ ذقٍٍَها تىاسطح ٍْحْى سوك ذظهش تىاسطح اىَْطقح اىرً ذحد اىَْحًْ عيى اىرىاىى ٍِ 

سرْراج اُ ٍثثطاخ الإّزٌٌ اىَحىه ىلاّدٍىذْسٍِ تشنو ٍيحىظ ذثثؾ َّى اىىسً  مَا اٍنِ ا.ماترىتشٌو سشؽاُ اىخلاٌا اىنثذٌح تعذ اعطائهٌ

وٌَنِ اسرخذاً . وعٍح اىذٍىٌحلاىلاىفا فٍرى تشوذٍِ وعاٍو َّى تطاّح ا وعَيٍح ذنىٌِ الاوعٍح اىذٍىٌح اىً خاّة ذثثٍؾ ىَسرىٌاخ ٍظو اىذً

 ىَْى اىخلاٌااىسشؽاٍّح، وٌَنِ ذطثٍقه معاٍو ٍؼاد ىيسشؽاُ مَثثطاخ الأوعٍح اىذٍىٌح هزا فً اىرداسب اىسشٌشٌح معىاٍو ٍؼادج ىرنىٌِ

. وتاىراىً ٌىفش اسرشاذٍدٍح خذٌذج ىعلاج الأوساً اىخثٍثح
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