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Abstract 
         The present study was made to shed more light on the clinical importance of early 
detection of bladder cancer using p53 and p21 mutant proteins as a biomarkers using simple, 

applicable  ELISA techniques.  Serum samples were collected from 70 patients , the first group 

included 50 bladder cancer patients, the second  included 20 bilharzial patients ,while the  third 

group consisted of 20 healthy individuals used as control. P53 wild and mutant types showed 
significant changes (p<0.02 and <0.007,respectively ) in bilharzial patients. Also they showed 

significant changes in bladder cancer patients with (+ve) lymph node (p<0.02 and p<0.01, 

respectively) when compared to control as well as it showed great differences between low and 
high grade ( p< 0.01 and p<0.001) for wild and mutant type. Moreover p53 showed higher 

sensitivity levels for mutant and wild type in both bilharzial  19.5, 31.2  compared to 23.9 and 

35.9%, respectively in bladder cancer one .   P21 mutated amino acids were proved to be of 
significant values in bladder cancer group (p<0.001) compared to bilharzial group. The p21 

mutated amino acids showed a correlation with different histological grades for bladder patients, 

while ARG12 and ASP13 were highly related to bladder cancer with bilharzial history with the 

notion that ASP13 achieved high sensitivity level  to bladder cancer group 91%  and 83%  for 
those of bladder cancer with bilharzial history .In conclusion  the results of the present study 

revealed that determination of both p53 and p21 are of great  value in the  early detection and 

follow up of bladder cancer patients and screening for risky bilharzial ones .     
 

Introduction 

 
         Bladder cancer represents a main 
health problem in Egypt . Its a major 

urological disease and accounted for 30.3 % 

of total malignancies according to the 

registry of National Cancer Institute ( NCI ) 
Cairo University in 1990 (Mokhtar, 1991). 

In fact bladder cancer is uncommon below 

the age of 40 years ( Samuel and Sonny, 
1992). In younger ages as they exposed to 

bilhazial  infection the incidence of 

bilharzial bladder cancer is remarkably 
higher when compared to non-bilharzial 

series (Payne, 1959). The incidence of 

bladder cancer increases with age reaching a 

peak between  50 to 60 years old ( El-Bolkainy 
et al., 1972, Fitzpatrick and Reda, 1986). 

Bladder cancer is five times more frequent in 

men   than   in women, a    different causes that 

is not entirely explained by differences in 
cigarette smoking or occupatio-nal    exposure 

(  Hartge et al., 1990).  

         In Egypt, the male incidence of bladder 

cancer is higher (Mokhtar, 1991) due to 
frequent field exposure and bilharzial 

infestation among men. Considerable evide-

nce suggests that schistosomiasis plays an 
important role in the development of 

bladder cancer in Egypt and other countries 

where infection with the parasite is 
epidemic (El-Bolkainy, 1998). Several 

hypothesis have been proposed to explain 

the etiological roles of schistosomal 

infection in the development of bladder 
cancer. Among these roles only two  are 

strongly contributing in the development of 

the tumor. The first one is increasement of 
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inflammatory and regenerative process in 

the bladder of these patients. The second 

factor is the increase of cell proliferation 
over long periods which provide more 

opportunities for spontaneous genetic error that 

ultimately can lead to a higher incidence of 

cancer whether of the  bladder or   other   tissue 
( Cohen, 1991).  

         The pathological features of bladder 

cancer associated to bilharziasis are diffe-
rent than those in regions where infection 

with the parasite is not endemic. The most 

striking difference is the high incidence of 

squamous cell carcinoma (SCC) in the 
bilharzial bladder patients diagnosed with 

bilharzial related cancer. They are generally 

younger and squamous cell carcinoma tends 
to recur early locally but metastasize later 

(Osman et al., 1997). Gene mutations were 

detected in a high proportion of primary 
invasive bladder cancer (Sidransky et 

al.,1991). 

         In recent years, significant 

information has been accumulated on 
molecular alterations that takes place during 

development of bladder cancer , p53 

mutation was frequent greater than 70 % 
whereas H-ras mutation was infrequently 

about 10 % (Gen et al.,2001). Several gene 

products are involved in regulation of cell 
proliferation. The protein p53 is functio-

nally closely related to cell proliferation. It 

regulates the expression of other genes 

related to cell cycle. The wild p53 protein is 
localized and acts within the nucleus with 

DNA binding properties and potent trans-

criptional activation. Normal cells contain 
low concentration  of wild type p53 protein 

as it has a very short half life time. The 

precise mechanism by which p53 functions 

has not been defined, however, several 
observations include regulation of  the cell 

cycle and suppression of cell proliferation; 

cellular response to DNA damage; initiation 
of DNA repair and replication; induction of 

apoptosis  and promotion of cell different-

iation were reported (Tenti et al., 1995). 
The negative regulatory effect on the cell 

cycle allows for cellular differe-ntiation  

and block at G1 phase (Kroemer, 1997). 

There are four closely related human ras 
proto-oncogenes forms  which identified as 

( H- K4A-K4B and N ras ). They  encode 

small guanine nucleotide binding proteins 

(p21 ras) with intrinsic  guanosine 

triphosphatase (GTPase) activity that are 
involved in cellular signal transduction.  

         P21 protein is located on the inner or 

cytoplasmic side of plasma membrane of 

most cell types and contain 188-189 amino 
acids. It acts as a signal transducer from 

membrane receptors to the nucleus, thus 

regulates growth and differentiation. The 
mutant forms of ras oncogenes can transf-

orm cells by specific point mutations 

resulting in amino acid  substitutions at 

codons 12 ,13  and 61 of the p21 ( Czerniak 
et al., 1992). Overexpression of p21 protein 

as the  result of H- ras oncogenic activation 

were identified  in different tumors inclu-
ding bladder neoplasms (Gen  et al., 2000).  

         In bladder cancer, several attempt 

have been made to assess the effect of p53 
and p21 mutations  on diagnosis, prognosis 

and response to therapy.  The present study 

was designed to identify wild and mutant 

p53 protein expression and point mutation 
of amino acids substitutions of p21 proteins 

as a diagnostic tools in a trial to employ 

them as an early detection biomarkers  in 
bladder cancer patients  and bilharzial  

patients as a high risky models.  

 

Material and Methods  
         Serum samples were obtained from : 
1- Egyptian bladder cancer patients with 

histopathologically verified  bladder cancer 

(50) from inpatients of National Cancer 

Institute in period from (May 2001  to  Dec 
2001 ). 2- Egyptian bliharzial patients ( 20 ) 

from outpatients of Tropical Medicine 

Institute at the same period  . Their infesta-
tion was confirmed by detection of 

bliharzial antibodies in their serum. 3- 

Apparently 20 healthy individuals used as 

control.  
 

Measurement of P53-autoantibody by 

ELISA  

         Measurement of P53 wild and mutant 

type in the serum samples  was carried  out 
using  p53- autoantibody ELISA kit accord-

ing to the manufacturers  instructions that 

produced by Oncogene science  USA using 
both mouse monoclonal and rabbit polyc-

lonal antibodies. Briefly, using a microtiter 
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plate format ,diluted serum calibrators (in 

duplicates) and controls were added to 

separate wells that were precoated with 
recombinant human wild or mutant type 

p53 proteins.  After overnight  incubation at 

4°C and adequate washing a p53 reporter 

antibody was added into the control , 
standard and sample wells then incubated 

for 2 hrs at room temperature.The wells 

were washed 4 times again and incubated 
for 1 hr at room temperature after addition 

of peroxidase conjugate and washed 4 

times, then substrate orthophen-yldiamine 

OPD was added and incubated for 30 
minutes in dark at room temperature. The 

wells were read within 30 minutes after 

adding stop solution by using ELISA reader 
at dual wavelengths (405 / 490 nm). 

 

Measurement of p21-autoantibody by 

ELISA: 

         P21 the Oncogene science ras 

mutation assay is a non – isotopic qualita-

tive immunoassay for the in vitro identific-
ation of four mutant forms of P21 ras in   

tissue extracts, cell culture extracts and 

fluids.The kit used broadly reactive anti 
P21 ras rabbit polyclonal antibodies each 

recognize a specific mutated form of P21, 

either Arg 12  P21, Val 12 P21, Asp 12 P21 
or Asp 13 P21 thus allowing the identify-

cation of the particular mutation present in 

a sample. Control cell lysates containing 

known P21 ras mutation are provided in the 
kit as a positive and negative samples to 

confirm specificity of the assay . 

 

Statistical Analysis System ( SAS ) 

Analysis of Variance ( ANOVA ) is an 

extension to the student’s test used when 

comparing more than two groups .Pair wise 
comparisons between the groups were perfo-

rmed using Scheffes multiple comparisons test. 

Associations between variables were evaluated 
with chi -squared  tests .  

 
Results 

Seventy patients were considered as 

suitable for inclusion in the study. Twenty 
bilharzial and fifty bladder cancer patients  

were compared with twenty normal 

individuals.  Serum level of P53 protein in 

bilharzial patients  showed  significant  

value  in  both  wild  (p < 0.02) and  mutant 

( p< 0.007) type of protein whereas bladder 
cancer patients recorded higher values more 

than those of bilharzial patients in both wild 

(p< 0.003) and mutant (p < 0.001) type of 

protein (Table 1 ). Bladder cancer patients 
were classified according to sex, bilharzial 

history, histopathological types, lymph 

node involvements  and different grades 
(Table 2). The results revealed that bladder 

cancer patients with lymph nodes positive 

had significant value when compared with 

negative lymph nodes patients in both wild 
(p< 0.02) and mutant (p < 0.01) proteins. 

Also, serum level of P53 of bladder cancer 

patients showed significant difference 
between different grades in both wild (p < 

0.01) and mutant (p< 0.001) protein. Only 

mutant p53 protein had slightly significant 
difference (p< 0.03) between male and 

female. Other values in table 2 were 

irrelevant.  

         Table 3 showed wild p53 sensitivity 
19.5% in bilharzial patients and 31.2% in 

bladder cancer patients whereas mutant p53 

showed 23.9% in bilharizial and 35.9 in 
bladder cancer patients at the same point of 

specificity (95%).Other values of sensitivity 

and specificity at different cut -off values 
were reported in table (3). 

         P21 protein was represented by four 

types of amino acid mutations ARG12, 

VAL12, ASP12 and ASP13 (Table- 4) 
showed that amino acid mutation had a 

significant values in bilharzial and bladder 

cancer  patients  (P<0.001 ) compared to 
control. When using scheffes test, bladder 

cancer patients showed also significant 

values in all types of mutations while 

bilharzial group patients showed low 
significant value in ARG12 (p<0.03) and 

ASP13 (p<0.04).There was no correlation’s 

for mutated amino acids  P21 with sex  or 
with histopathological types. On the other 

hand the results revealed that there were 

significant difference between positive and 
negative lymph nodes bladder cancer 

patients in three amino acid  mutations 

ARG12 (p=<0.003),VAL12 (p<0.001)and 

ASP13 (p<0.04) while ASP12 recorded no 
significant result. The bladder cancer 

patients with bilharzial history recorded 
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significant values in  ARG12( p<0.001) and 

ASP13 ( p,< 0.004 ) mutated amino acid 

(Table 5), whereas VAL12 and ASP12 
showed irrelevant ones. Moreover strong 

correlation was seen between different 

grades and the  four types of mutated amino 

acid ARG12 (p< 0,04 ,0.001), VAL12 (p< 
0.01, 0.001), ASP12 (p< 0.03, 0.001) and 

ASP13 (p< 0.04, 0.002), respectively in 

grade II and III in relation to grade I . 
Sensitivity and specificity of the mutated 

p21 amino acids  were represented by ROC 

curves (Fig 1a,b) discriminating bilharzial 

and bladder patients  from normal control. 
Bilharzial patients  recorded sensitivity levels 

of ARG12 (67%), VAL12 (78%), ASP12 

(83%) and (78%) for ASP13, while  bladder 

cancer patients revealed sensitivity levels 
differentiation of bilharzial group and bladder 

cancer one as represented by ROC curve (Fig 

1c). 

 

Table (1) : Comparison between wild and mutant P53 proteins in the serum of bilharzial 

and bladder cancer patients 

 
Group Wild P53 P.value Mutant P53 P. value 

Control (20)* 1295±224 **  0.28±0.05  

 (929-1652)***  (0.20-0.4)  

Bilharzial (20) 984±290 P≤0.02 0.32±0.03 P≤0.007 

 (400-1520  (0.20-0.52)  

Bladder cancer (50) 915±314 P≤0.003 0.48±0.19  

 (325-1500)  (0.25-1.20) P≤0.001 

Lagends 
*   Number of individuals in each group  

** Mean ± SD 

*** The lowest and highest values obtained  
P. value ≤ 0.05 is considered significant  

Wild  and mutant P53 is represented as pg/L and ng/L, respectively. 

 

 

Table (2): Comparison between wild and mutant P53 types in studied groups of bladder 

cancer patients. 

 
Bladder Cancer Patients Number Wild P53 Mutant P53 

Mean±SD P. value Mean±SD P. value 

Sex      
Female 12 910±220  046±0.1  

   0.085  0.03 
Male 38 312±233  0.58±0.12  

Bilharzial      
+ ve 36 920±241  0.52±0.19  

   0.099  0.089 
- ve 14 928±243  0.48±0.20  

Histopathological      
Type      

T.C.C. 27 939±218  0.51±0.22  
   0.096  0.095 

S.C.S. 23 928±228  0.49±0.21  

Lymph node      
+ ve 25 952±260  0.67±0.24  

   0.02  0.01 
- ve 25 1012±217  0.42±0.12  

Grades      

I 12 465±222  0.38±0.09  
II 23 912±198 0.01 0.43±0.12 0.001 
III 15 720±168 0.01 0.69±0.22 0.001 

P ≤ 0.05 is considered significant . 
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Grade II and III were compared to grade I. 

 

Table (3) : Sensitivty and specificity of  wild and mutant types p53 in bilharzial and 

bladder cancer patients 

 
Parameter Groups Cut off value Sensitivity% Specificity% 

  1400 17.4 100  

  1410 18.2 97 

 Bilharzial  1420 19.5 95 

Wild N=20 1430 20.6 90 

P 53  1440 22.0 85 

  1520 27.5 100 

  1530 29.4 97 
 Bladder cancer  1540 31.2 95 

 N=50 1550 33.0 90 

  1560 35.5 85 

  0.27 23.5 100 

  0.32 23.7 97 

 Bilharzial 0.38 23.9 95 

 N=20 0.43 24.2 90 

Mutant   0.48 24.4 85 

P 53  0.56 31.7 100 

  Bladder cancer 0.61 33.5 97 

 N=50 0.66 35.9 95 

  0.71 38.5 90 

  0.76 41.6 85 

  

 

Table (4): Comparisons between different P21 amino acids in patients of bilharzial and 

bladder cancer patients 

 
Group   Control 

( 20 )* 

Bilharzial 

( 20 ) 

P.value Bladder cancer 

( 50 ) 

P.value 

ARG 12 0.314 b ± 0.305** 0.431b ± 0.290 0.03 1.291 a  ± 0.926 <  0.001 

VAL 12 0.336 b ± 0.277 0.709 a ± 0.427 0.001 1.761 a ± 0.995 < 0.001 

ASP 12 0.285 b ±  0.307 0.743 a ± 0.546 0.001 1.931 a ± 0.750 < 0.001 

ASP 13 0.184 b ±  0.233 0.325 b ± 0.244 0.04 0.930 a ±  0.672 < 0.001 

Lagends 

*   Number of individuals in each group  
** Mean ± SD 

P. value ≤ 0.05 is considered significant  

No significant difference between groups sharing same letters. 
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Table (5):Comparison between different constituents of P21  mutated amino acids in  

bladder cancer patients. 

 
Bladder Cancer 
Patients 

ARG 12 
P-
Value 

VAL 12 
P-
Value 

ASP 12 
P-
Value 

ASP 13  

 Mean±SD 
Mean 
±SD 

Mean ±SD Mean ±SD P-Value 

Sex         
Female  12 1.1 ± 0.4  1.5 ± 0.8  2.2 ± 0.6  0.96 ± 0.5  
  0.96  0.20  0.15  0.57 

Male     38 1.4±1.1  1.9±1.1  1.9±0.8  0.9±0.8   

Biharzial         
+ ve      36 1.6±1.0  1.9±1.1  2.0±0.8  1.2±0.7  
  0.001  0.140  0.210  0.004 
- ve      14 0.8±0.4  1.6±0.9  1.8±0.7  0.7±0.5  

Histopathological type 
T.C.C   27 1.3 ± 0.9  1.7±1.0  1.9±0.7  1.1±0.6  

  0.14  0.35  0.65  0.07 
S.C.C   23 1.3 ± 1.0  1.9±1.0  2.0±0.9  0.8±0.8  

Lymph node 
+ ve    25 1.7 ± 1.0  2.2±1.0  2.0±0.8  1.1±0.7  
  0.003  0.001  0.26  0.04 
- ve    25 1.0 ± 0.7  1.4±0.7  1.8±0.7  0.8±0.6  

Grades         

I        12 0.9b ± 0.9  1.0b ±0.4  1.5b±0.5  0.7 ± 0.5  
II       23 1.1b  ± 0.7 0.04 1.6b± 0.8 0.01 1.9b±0.8 0.3 0.9b ±0.6 0.04 
III      15 2.0a ± 1.0 0.001 2.6a±1.0 0.001 2.4a±0.7 0.001 1.4a ±0.7 0.002 

P-Value ≤ 0.05 is considered significant 

No significant difference between groups sharing same letters. 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

Fig 1  

 
 

 

 
 
 

Fig 1 : Roc curves for differentiating  

(a) Bilharzial form normal 

(b) Bladder cancer patients form normal   

(c) Bilharizal from bladder cancer patients  
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Discussion           
         Methods of early detection of cancer 
are of great benefit to patients (Thomas, 

1985) so, a golden dream for any oncologist 

is to diagnose cancer early by using simple 
and sensitive method (Pohi,  1990). Bladder 

tumors require surveillance: cystoscopy 

combined with urine cytology remains the 

eference examination. Several testes were 
designed for diagnosis and prognosis 

bladder tumors have been recently proposed 

in order to replace cytology and possibly 
reduce or even replace systematic cysto-

scopy (Irani, 1998).Functional proteome 

analysis of some oncogenic proteins as 

p21and tumor suppressor gene product 
proteins as p53 which involved in control of 

the cell cycle has identified as a biomerkers 

that are helpfull in early detection and 
diagnosis of  bladder and other types of 

tumors (Orntoft and Wolf, 1998; Tanaka, et 

al., 1988). 
          In this study p53 and p21 proteins 

have been detected by a simple and 

reproducible procedure which may be of 

clinical importance in early detection of 
risky cases (bilharziasis) and in early 

diagnosis of bladder cancer. Wild and 

mutant p53 proteins were investigated, the 
two types  showed significant values in 

each of bilharzial and bladder cancer 

patients. Although , mutant p53 proved to 
be with more significance in bilharzial 

group since it recorded  ( p< 0.007 ) and  

(p< 0.001) for bladder cancer one .This may 

be attributed to the stability and half-life 
time of p53 which may be very short in 

wild than in mutant type. In the serum p53  

wild and mutant type appeared with no 
association with bilharzial bladder cancer or 

with any of histopathological classifica-

tions. The results seemed to be in agreem-

ent  with those of Haitel et al., (2001) who 
reported previously that there was no 

association of p53 positivity with histolo-

gical type and bilharzial history. Moreover , 
Mutant p53 protein recorded  higher sensi-

tivity  level (23.9& 35.9 % ) compared to 

wild p53 ( 19.5&31.2%) in both bilharzial 
and bladder cancer groups which may be in 

accordance with the results of some studies 

(Moch, et al., 1993; Tenti, et al., 1995; 

Kuczyk, et al., 1995 and Nakanishi, et al., 
1996) which had been shown that p53 over-

expression is associated with higher tumor 

grades and poor prognosis.  
         Mutations in ras genes resulting in 

substitutions of amino acids of ras gene 

product p21protein are commonly found in 

human tumors (Gedde-Dahl et al., 1992). 
The four amino acid mutations ARG 

12,VAL12, ASP12 and ASP13 of p21 

protein were detected in bilharzial and 
bladder cancer. The VAL12 & ASP12 

mutations were 2 fold higher in bilharzial 

group and 6 fold higher in bladder cancer 

patients when compared with normal group. 
ARG12 showed 1.5 fold in bilharzial 

compared to 4 fold in bladder cancer 

patients, also ASP13 recorded 1.6 fold in 
bilharzial in comparison to 5 fold in bladder 

cancer patients. Although the results 

revealed that the four mutations of p21 
protein were detected in bilharzial and 

bladder cancer patients, VAL12 and ASP12 

amino acids mutations had been proved to 

be of more significant values than 
ARG12& ASP13.  On the other side, no 

correlation was proved between the mutated 

p21 amino acids with each of sex or 
histological types of bladder cancer. 

Moreove neither ASP12 nor VAL12 

mutated amino acids have shown a 
correlation to lymph node involvement or 

bladder cancer patients with bilharzial 

history .  

         On the other hand, the mutated amino 
acids showed relevant correlation with 

lymph node positive cases and bilharzial 

bladder cancer group except ASP12 & 
VAL 12. They appeared to have no 

correlation with lymph node involvement or 

with bilharzial bladder cancer group. The 

mutated amino acids recorded   a marked 
significant values specially in advanced 

grades for  bladder cancer patients. In spite 

of all mutated amino acid showed high 
sensitivity in all studied groups, the results 

proved that ASP12 achieved the highest 

level of sensitivity (83%) in bilharzial 
group compared to  in bladder cancer one 

(91%). So, the results of the present study 

revealed that  combined determination of 
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p53 and p21 mutant proteins may be of 

clinical value in early detection and 

diagnosis of bladder cancer. In conclusion a 
new non invasive method for the detection 

of urothelial carcinomase of the urinary 

bladder would open new possibilities in 

both the diagnosis and follow up of patients 
with bladder cancer,as well as in the 

screening of groups at risk for the 

development of malignancies.        
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كدلالات حيىية 12، ب  35الأهمية الإكليىيكية لقياس كلاً مه الـ ب  

 فى مرضى سرطان المثاوة ومرضى البلهارسيا
 *حافظ فاروق  -*** فاته حافظ -**سهير على حسه  -*وفاء عبد الله 

 يصز  –انقاهزة  –قسى بيىنىجيا انخهيت  –انًعهد انقىيى نلاوراو * 

 يصز  –انقاهزة  –انكيًياء انعلاجيت  قسى –انًزكز انقىيى نهبحىد ** 

 يصز   –انقاهزة  –قسى انبارىنىجيا الإكهيُيكيت  –انًعهد انقىيى نلأوراو *** 
  

اسخهدفج اندراست انحانيت اسخخداو حقُيت الانيزا كخكُيك  بسكيػ قابكم نهخقبيكم يعًهيكا لاكخ كا           

بههارسككيا ي ككيت ححككىنهى حنككى يز هككت نًزظككى ان كككرجزاء ححي كك سككزغاٌ انًزاَككت انًبكككز و  عككا  

،  35نكككم يككٍ بككزوحيٍ  ( انقيز ككت)انخسككزغٍ وكنكك  رككٍ غز ككم قيككال كككلا  يككٍ انخ يككزاث ان يُيككت 

 12. 

 : انت قسًج كالاحى  09وقد اشخًهج اندراست رهى  

 .يز ط بسزغاٌ انًزاَت  39ا خىث رهى : ي ًىرت  ونى -

 .يز ط بانبههارسيا 19وحعًُج : ي ًىرت راَيت  -

 .يٍ الأشخاص الأصحاء حًايا  كً ًىرت ظابقت 19وحعًُج : ي ًىرت رانزت  -

فكى ككمم يكٍ  35 ظهزث َخائج اندراسكت انحانيكت وجكىر فكزون يعُى كت سك هها بكزوحيٍ انك     

وحٌ كاَج انيزون انًعُى ت فى انًزظكى . يزظى سزغاٌ انًزاَت انبىنيت وكذن  يزظى انبههارسيا 

انًىجبت  رهى يُها يقارَكت بانً ًىركت انعكابقت ، هكذا وقكد  ظهكز بكزوحيٍ انك  كواث انعقد انهيًياو ت 

 .انًقيز  ساسيت رانيت بانُسبت نًزظى سزغاٌ انًزاَت ويزظى انبههارسيا 35 

 وهكى 12رهى ان اَب الآيز حى حعييٍ  ربعكت  َكىام يكٍ انبزوحيُكاث انًقيكزة نبكزوحيٍ انك    

كاث فكزون  اَهكا ، وقكد وجكد 21،  سكباراجيٍ 21، فكانيٍ  21،  رجُيٍ  25اسباراجيٍ  ره  انخىان 

يعُى ت رانيت ويهحىظت فى يزظى انبههارسيا رُها فكى يزظكى سكزغاٌ انًزاَكت ، حلا اَهكا  ظهكزث 

فزوقا  يعُى ت حياوحج ررجاحها يع ررجت حقدو انًزض كًكا  ظهكز رلاركت يُهكا فقكػ فزوقكا  يعُى كت يكع 

والأسكباراجيٍ  21عقد انهيًياو ت انًىجبت بيًُا س م الأرجُيٍ يزظى سزغاٌ انًزاَت انبىنيت كاث ان

فزوقا  يعُى ت يع يزظى سزغاٌ انًزاَت انُاشئ رٍ بههارسيا يقارَكت بكان يز َاشكئ رُهكا ، وقكد  25

فكى يزظكى سكزغاٌ انًزاَكت يقارَكت % 02 ساسيت رانيت وصهج حنى  25 ظهز بزوحيٍ  سباراجيٍ 

 .فى يزظى انبههارسيا% 35حنى 

بُاء رهى انُخائج انسابقت اَخهج هذِ اندراست حنى ايكاَيت اسخخداو هكذِ انبزوحيُكاث ككدلالاث و 

 يى ككت نهخ ككخيم انًبكككز لأوراو انًزاَككت و كككذا فككى رًهيككاث انًسككى الاكهيُيكككى نًزظككى انبههارسككيا 

 . يذ اَهى  كزز رزظت نهخحىل انسزغاَى ححسبا يٍ حقىر انًزض انًزيُت

 

 


