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Abstract 
 

         The factors that determine persistence or clearance of hepatitis C virus (HCV) 

infection are poorly understood. Information in this area may lead to better 

understanding of the immune response against HCV infection. Such understanding can 

support the goal of development of a broad based cellular and humoral immune 

response to HCV which may be important for eradication of infection.  
         In the present study, needle biopsy specimens from hepatitis C virus infected patients were 

prepared for histological, histopathological and immunohistochemical studies. Patient history, 

full clinical examination and biochemical investigations were recorded.  

         Primary and secondary lymphoid follicles were evident in ABOUT 50% of  the biopsies. 
Because CD4(+) T- helper (T-h) lymphocytes provide help for humoral immunity, these cells 

were demonstrated in the liver biopsies by immunohistochemical methods. Positive 

fluorescence representing CD3(+)/CD4(+) T-h was vigorous in liver residing lymph follicles.  
         To test the possibility of T-h proliferation due to autoimmune reaction, the serum of 

patients was tested for the presence of antimitochondrial, antismooth muscle and antinuclear 

antibodies by immunohistochemical method. Analysis of the results eliminated the autoimmune 

response leaving the possibility of antiviral response.  
         Histological examination indicated bile duct injury in areas occupied by secondary 

follicles. This may indicate that viral core proteins, with antigenic properties that elucidate 

immune response, may reach the portal area, in which the follicles are formed, via the bile 
canaliculi to the bile duct where antigen antibody complex is phagocytosed leading to bile duct 

injury.  Unlike the case of patients who did not show follicles in their liver biopsy, those 

showing secondary follicles did not show liver cirrhosis or high grade fibrosis suggesting 
immune protection. Moreover, the incidence of secondary follicles in females was higher than 

males suggesting sex-dependent immune response. The present study calls for more 

investigation towards the understanding of the possible immunity and vaccination against virus 

C hepatitis which may lead to eradication of its infection. 
 

Introduction 

 

         Hepatitis C virus (HCV) is the main 

cause of non-A, non-B hepatitis around the 
world (Gerber 1995). It frequently leads to 

chronic hepatitis which may progress to 

cirrhosis and hepatocellular carcinoma. 
Characteristic, although not pathognomo-

nic, changes in chronic hepatitis C include 

bile duct damage (lefkowitch et al., 1993, 

Freni et al., 1995 Gerber 1995, Goodman 
and Ishak, 1995), and lymphoid follicles 

and/ or aggregates (Bach et al., 1992 

Lefkowitch et al. 1993, Banner et al., 1995, 

Freni et al., 1995, Gerber 1995). Such 
lymphoid follicles are also observed in 

autoimmune hepatitis (Bach et al., 1992, 

Scheuer et al ., 1992). The demonstration of 
lymphoid aggregates, bile duct lesion, intr-

aportal lymphocyte infiltration, increa-sed 

adhesion molecule expression and augmen-

ted cytokine release in HCV patients clearly 
emphasizes the involvement of immune-

mediated reaction in the development of 
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liver damage even if a direct cytopathic 

effect can not be excluded (Gerber 1995).   

         Several authors have reported on the 
possibility of induction of immune reaction 

against HCV infection. Some of the reports 

indicated that in human, CD4+ T cells from 

HCV-infected patients secreted interferon 
gamma (IFNγ) in response to peptides from 

4 immunodominant regions of the viral core 

protein, and these responses were stronger 
in persistently infected women. These 

findings were considered to demonstrate 

that T helper type 1 and regulatory T cells 

were induced against certain epitopes on 
the core protein during HCV infection 

(MacDonald et al, 2002).  In their report 

Day et al. (2002)  noticed that vigorous 
virus-specific CD4+ T-helper-cell respon-

ses were associated with successful control 

of hepatitis C virus (HCV) and other human 
viral infections, but the breadth and specif-

icity of responses associated with viral 

containment had not been defined. To 

address this they evaluated the HCV-
specific CD4+ T-helper-cell response in 

HCV antibody-positive persons who lacked 

detectable plasma viremia, and compared 
this response to that in persons with chronic 

HCV infection. Their analysis indicated 

that up to 14 viral epitopes could be 
simultaneously targeted by circulating 

virus-specific CD4+ T helper cells in a 

controlled human viral infection. They 

considered that their  data provided 
important parameters for evaluation of 

candidate HCV vaccines, and provided 

rationale for immunotherapy in chronic 
HCV infection. 

         On the other hand, several studies 

concentrated on the possibility of producing 

anti-HCV vaccines. Several authors repor-
ted the successful immunization of experi-

mental animals by different components of  

hepatitis C viral proteins (Kakimi et al., 
1995; Geissler et al., 1998; Liu et al, 2002), 

DNA (Hu et al.,1999)  and engineered 

plasmids (Feng  et al.,1999) and hepatitis C 
virus-like particles (Murata et al., 2003; 

Jeong et al., 2004).  

         The above review strongly suggests 

that the mammalian immune system, 
including that of human, is capable of 

production of immune response against the 

different structural components of HCV. 

Whether such immune reactions are 

produced in infected patients or not and the 
features and immune mechanism involved 

in this process have been the aim of our 

study.  

 

Patients And Methods 
         Out of 120 patients with chronic liver 
diseases 27 patients with chronic hepatitis 

C were selected for this study [13 men and 

14 women]. Their  mean age was 49.15 ± 
8.92 years. All patients had serum amino-

transferase  1.5 times the upper range of 
normal for at least 6 months. Non had prior 

antiviral or immuno-modulatory treatment. 

Patients with hepatitis B virus infection, 
bilharziasis, or alcohol intake were 

excluded. 

 

All patients were subjected to the 

following: 

 Full clinical evaluation. 

 Serum assays for detection of anti-HCV 
antibodies by second generation ELISA 

( Cassani et al., 1991). 

 Liver function tests. 
 Immunohistochemical detection of 

serum auto immune antibodies 

(antinuclear antibody, anti-smooth 

muscle antibody, and anti-
mitochondrial antibody 

 Percutaneous needle liver biopsies were 

performed and the specimens were 
fixed in 10% neutral buffered formalin 

and embedded in paraffin. Section were 

properly prepared for:  
1. conventional light microscopy,  

2. lymphoid follicle aggregate,  

3. evaluation of fibrosis and  

4. immuno-histochemical study with 
fluorescent labeled  monoclonal 

anti -CD3 and anti-CD4 antibodies. 

 
Histological analysis 
1. The presence of 

lymphoid follicle 

aggregates was 

evaluated in at least 5 
hematoxylin-eosin 

stained serial 
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sections of each 

specimen.  

2. The damage of the interlobular bile 
ducts was considered present in the 

presence of one or more of the 

following features : inflammatory 

infiltration of the epithelial cells, 
stratification of the epithelium, 

epithelial cell vacuolization, degener-

ation or mitotic activity. 
3. Fibrosis was graded according to 

Scheuer's index (Scheuer et al.,1992)  

o Grade 0= none,  

o grade I = fibrous portal 
expansion,  

o grade II = periportal or portal  - 

portal septa, 
o grade III = bridging fibrosis,  

o grade IV = Cirrhosis. 

The statistical analysis was performed by  

 

Student's (t) test, and Chi-square test. P 

value 0.05 was considered significant . 

Results 
Histolgical Evaluation  

         Plate I illustrates the histological 
features associated with HCV infection in 

the liver of the patients. Mononuclear cells 

are either diffuse or aggregated in the form 
of primary or secondary lymph follicles. 

Bile duct injury is noticed in the portal 

tracts showing follicular aggregates. In 

biopsies with high grade fibrosis, lymph 
follicles are not present. In some specimens 

large fat droplets were demonstrated in 

hepatocytes. 

 
Plate I: Histological structure of liver from HCV infected patients. In figure 1 (Hx, E X 100), both 

primary (PF) and secondary (SF) lymph follicles with germinal center (GC) can be observed. A 

higher magnification in figure 2 (Hx,E X400), a secondary follicle with a germinal center (GC) is 

associated with a bile duct (BD) in which injury is evident. Figure 3 ( Masson trichrome stain X100) 

is stained by to illustrate collagen fibers. Marked fibrosis (F) without the appearance of lymphoid 

follicles is illustrated. In figure 4 ( Hx,E X400), large fat droplets appear in hepatocytes. 

 

         Portal tract inflammation was present 

in liver biopsy specimens from 21 (77.8%) 
patients. Lymphoid aggregates/follicles 

were observed either alone or as a part of 

general inflammatory infiltration of the 
portal tracts in 13 patients (48.1%). They 

usually appeared as primary follicles 

because a germinal center was identifiable 
only in 15% of the follicles. When present, 

no more than one or two secondary follicles 

(with germinal center) were observed in the 

same specimen.  

Immunohistochemical detection of T-

helper lymphocytes 
         T- helper (T-h) lymphocytes were 

demonstrates by their binding with 

fluorescent labled anti- CD3, anti-CD4 
antibodies. They show the characteristic 

green fluorescence (plat II). They appear in 

the form of primary follicles, secondary 
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follicles with germinal centers, lymphocytic infiltration or as scattered cells. 

 

 
 
Plate II: CD3(+),CD4(+) T helper (T-h) cells are demonstrated by immunohistochemical reaction 

with fluorescent labeled monoclonal antibodies. In figure 1, the cells appear as aggregates in 

primary follicles (LF). In figure 2 a secondary follicle with germinal center (GC) has positively 

stained cells. In figure 3 The T-h cells appear in the form of lymphocytic infiltratin. In figure 4, 

scattered lymphocytic infiltration is demonstrated. 

 

 

Immunohistochemical detection of 

auto-antibodies 
         The autoantibodies were demonst-

rated in the serum of patients under study. 
Of the 27 patients, 6 had combined 

antibody profile, one with positive anti-

nuclear, one positive anti-smooth muscle 

and one positive anti-mitochondrial 
antibodies. The analysis of data reveals that 

autoimmunity is not significant. 

 

Parameters with statistically signific-

ant changes relative to the presence of 

follicles (table 1) 
         Different parameters were evaluated 

on the basis of the presence or absence of 
follicles.  

 

         
         Follicles were evident in 64.28% of 

the biopsies from females and recorded in 

only 30.76% of the males. The difference 

was statistically significant ( P 0.05). 
Severe histopathological changes including  

cirrhosis and high grade fibrosis were 

significantly higher in biopsies without 

follicles than those with follicles. On the 
other hand, bile duct injury was more 

evident in biopsies showing follicles.  

         Of the biochemical analysis the values 
of two parameters were significantly 

different in relation to the presence of 

follicles. SGPT and Bilirubin were higher 

in the serum of patients whose biopsies 
demonstrated follicles than those without 

follicles.
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Table (1): Parameters with statistically significant changes in patients whose biopsies 

revelaed the presence of lymphatic follicles. 

 

Parameter 
patients with 

follicles in the biopsy 

patients without 

follicles in the biopsy 
P- value 

Total number of 

patients 
13 (48.15%) 14 (51.85%) NS. 

Gender 

male 

female 

 

30.76%* 

64.28%* 

 

69.23% 

35.71% 

 

 0.05 

 0.05 

CPH 3 (23.1%) 1 (0.7%)  0.01 

Cirrhosis 0 6 (42.3%)  0.01 

fibrosis 
grade 0,I,II 

grade III,IV 

 
12 

1 

 
1 

13 

 0.01 

 0.01 

Bile duct injury 7 0  0.01 

SGPT 71.92±24.4 53.71±17.55  0.01 

Bilirubin 2.0±0.07 1.2±0.38  0.05 

 

 

Discussion 
 

         Hepatitis C virus (HCV) is a major 

cause of acute and chronic hepatitis, 
cirrhosis, and hepatocellular carcinoma 

among Egyptians. It is notable for the high 

rate of chronic infection, which occurs in 
nearly all individuals who become infected 

(Koziel, 1997). The fact that some patients 

with acute hepatitis C virus (HCV) can 
spontaneously clear the virus while others  

cannot achieve viral elimination and prog-

ress to chronic hepatitis (Gerlach et al., 

2000), calls for more investigation to 
analyze natural mechanisms of viral 

elimination. A better understanding of the 

role of cellular immunity in the pathoge-
nesis of HCV infection may aid in the 

development of vaccines and immunothe-

rapeutic intervention strategies (Koziel, 
1997).  In the present study needle biopsies 

from the liver of  individuals with chronic 

HCV infection were histologically evalua-

ted.  About half of the biopsies  were  
notable for the presence of aggregation of 

mononuclear cells forming lymph follicles.  

Immunohistochemical typing of these cells 
using  fluorescent labeled CD3 and CD4 

antibodies proved the intensive presence of 

CD3(+)/ CD4(+) T-helper (T-h) lympho-

cytes in these follicles. The presence of 

these cells and the appearance of germinal 
center in some of these follicles confer on 

them the capability of B lymphocyte 

activation and antibody formation (Janeway 
et al., 2001). This may indicate that such 

cells play a decisive role in the course of 

viral disease (Koziel et al ,1997). On the 
other hand , there is a possibility that such 

structures may be developed due to 

autoimmune response (Todros et al., 1995). 

The results obtained from immuno-histo-
chemical detection of anti-mitochondrial, 

antinuclear and anti-smooth muscle 

antibodies in the serum of the patients 
under study and the statistical analysis of 

data indicating that the aggregation of the 

T-h lymphocytes is not due to autoimmune 
response. This means that the body of the 

patients could develop antiviral immune 

response. This suggestion is supported by 

the present observation that patients who 
developed follicles have milder clinical 

manifestations especially cirrhosis.  CD4(+) 

T helper cells were detected in patients in 
whom there was successful elimination of 

the hepatitis C virus (HCV) during acute 

infection (Langhans et al., 2001). However, 
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functional changes of HCV-specific 

CD4(+) T cells or failure to develop a long-

lasting T-helper response may contribute to 
chronic hepatitis C viral persistence (Chang 

et al, 2001 and Ulsenheimer et al., 2003). 

Successful immune response has been 

connected to the release of  the structural 
proteins of the virus (Liu et al., 2002) . As 

biliary duct injury was almost always 

associated, in the present work, with the 
presence of secondary lymph follicles; this 

observation may be explained on the basis 

that viral proteins with immunogenic 

activity may reach the portal area  through 
the bile pathway. In this case, antigen 

presenting cells and macrophages may 

invade the biliary ducts to engulf these 
antigens leading to their injury. 

         An observation in the present work 

that may needs further investigation is the 
high incidence of lymph follicles in females 

compared with males. Although the 

population is relatively small, the results 

were statistically significant.  Although sex 
modulation was not reported in HCV 

patients,  apparent ethnic differences in 

clinical outcome of HCV infection was 
indicated by Sugimoto et al., (2003). They 

noticed that African American ethnicity 

was associated with a more robust antiviral 
CD4(+) T-cell response than Caucasian 

Americans ethnicity.  Sex differences in the 

present study may be due to the influence 

of  sex hormones that was reported to 
control the immune response (Roberts et 

al., 1996). These hormones especially 

estrogen seems to have an important role in 
the regulation of immune function (Kumru 

et al., 2004). 

         In conclusion, the present study opens 

the door for the study of natural immune 
response to HCV infection and its relation 

to bile duct injury and the sex of patients. 

 

References 
 
1. Bach N, Thung SN, Schaffner 

F.(1992):The histological features of 

chronic hepatitis C and autoimmune 

chronic hepatitis. Comparative analysis. 

Hepatol. 15: 572- 577. 

2. Banner BF, Barton AL, Cable EE. 

(1995): A detailed analysis of Knodell 

score and other histologic parameters as 

predictors of response to interferon 

therapy in chronic hepatitis C. Med. 

Pathol. 8 (3): 232- 238. 

3. Cassani F, Ballardini G, Fusconi M, 

Lenzi M, Volta U, Zauli D, and Bianchi 

FB. (1991): Anti HCV antibody detected 

by ELIZA in chronic liver disease. 

Hepatology, 12: 269-270. 

4. Chang KM, Thimme R, Melpolder JJ, 

Oldach D, Pemberton J, Moorhead-

Loudis J, McHutchison JG, Alter HJ, 

Chisari FV.(2001): Differential CD4(+) 

and CD8(+) T-cell responsiveness in 

hepatitis C virus infection. Hepatology. 

33(1):267-276. 

5. Day CL, Lauer GM, Robbins GK, 

McGovern B, Wurcel AG, Gandhi RT, 

Chung RT, Walker BD. (2002): Broad 

specificity of virus-specific CD4+ T-

helper-cell responses in resolved hepatitis 

C virus infection.  

6. Feng Z, Zhou Y, Jia Z, Lian J, Li J, Li 

W. (1999): Immune responses to 

recombinant expression plasmid 

encoding hepatitis C virus core antigen. : 

Zhonghua Nei Ke Za Zhi.;38(7):462-465. 

7. Freni MA, Artuso D, Gerken GJ 

(1995): Focal lymphocytic aggregates in 

chronic hepatitis C: occurrence, 

immunohistochemical characterization 

and relation to markers of autoimmunity. 

Hepatology, 22 (2) :389:394. 

8. Geissler M, Tokushige K, Wakita T, 

Zurawski VR Jr, Wands JR. (1998): 
Differential cellular and humoral immune 

responses to HCV core and HBV 

envelope proteins after genetic 

immunizations using chimeric constructs. 

Vaccine;16(8):857-867. 

9. Gerber MA (1995): Pathologic effects 

of hepatitis C. J. Hepatol. 22 (suppl1): 

83- 86. 

10. Gerlach JT, Diepolder HM, Jung MC, 

Gruener NH, Schraut WW, Zachoval 

R, Hoffmann R, Schirren CA, 

Santantonio T, Pape GR.(2000): 
Recurrence of hepatitis C virus after loss 

of virus-specific CD4(+) T-cell response 

in acute hepatitis C. Gastroenterology.; 

118(4): 807. 

11. Goodman ZD and Ishak KG  (1995): 

Histopathology of hepatitis C virus 

infection. Semin. Liver Dis. 15(1): 70-81. 

12. Hu GJ, Wang RY, Han DS, Alter HJ, 

Shih JW. (1999): Characterization of the 
humoral and cellular immune responses 

against hepatitis C virus core induced by 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10777350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10777350


Histological, Immunohistochemical……… 

 32 

DNA-based immunization. Vaccine;17 

(23-24):3160-3170. 

13. Janeway CA, Travers P.,WalportM, 

Shelomchik M (2001): Immunobiology, 

Chapter 1. Gerland Publishing Co. New 

York. 

14. Jeong SH, Qiao M, Nascimbeni M, Hu 

Z, Rehermann B, Murthy K, Liang 

TJ.(2004): Immunization with hepatitis 

C virus-like particles induces humoral 

and cellular immune responses in 
nonhuman primates. J Virol ;78(13): 

6995- 7003. 

15. Kakimi K, Kuribayashi K, Iwashiro 

M, Masuda T, Sakai M, Ling W, Kubo 

Y, Kobayashi H, Higo K, Seki M, 

(1995): Hepatitis C virus core region: 

helper T cell epitopes recognized by 

BALB/c and C57BL/6 mice. : J Gen 

Virol.;76 ( Pt 5):1205-1214. 

16. Koziel MJ. (1997): The role of immune 

responses in the pathogenesis of hepatitis 
C virus infection. J Viral Hepat. 4 Suppl 

2:31-41. 

17. Kumru S, Godekmerdan A, Yilmaz 

B.(2004): Immune effects of surgical 

menopause and estrogen replacement 

therapy in peri-menopausal women. J 

Reprod Immunol. 63(1):31-38. 

18. Langhans B, Braunschweiger I, 

Schweitzer S, Jung G, Inchauspe G, 

Sauerbruch T, Spengler U. (2001): 
Lipidation of T helper sequences from 
hepatitis C virus core significantly 

enhances T-cell activity in vitro. 

Immunology. 102(4):460-465. 

19. Lefkowitch JH, Schiff ER, Davis GL. 

(1993): Pathological diagnosis of chronic 

hepatitis C; a multicenter comparative 

study with chronic hepatitis B. 

Gastroenterology 104: 595 – 603. 

20. Liu ZX, Nishida H, He JW, Lai MM, 

Feng N, Dennert G.(2002):Hepatitis C 

virus genotype 1b core protein does not 

exert immunomodulatory effects on 

virus-induced cellular immunity. J Virol. 

76(3):990-997. 

21. MacDonald AJ, Duffy M, Brady MT, 

McKiernan S, Hall W, Hegarty J, 

Curry M, Mills KH. (2002): CD4 T 

helper type 1 and regulatory T cells 

induced against the same epitopes on the 
core protein in hepatitis C virus-infected 

persons. J Infect Dis.;185(6):720-727.   

22. Murata K, Lechmann M, Qiao M, 

Gunji T, Alter HJ, Liang TJ. (2003): 

Immunization with hepatitis C virus-like 

particles protects mice from recombinant 

hepatitis C virus-vaccinia infection. Proc 

Natl Acad Sci U S A.; 100(11):6753-

6758. 

23. Roberts CW, Satoskar A, Alexander J. 

(1996): Sex steroids, pregnancy-
associated hormones and immunity to 

parasitic infection. Parasitol Today. 

12(10):382-388. 

24. Scheuer PJ, Ashrafzadeh P, Sherlook 

S. (1992): The pathology of hepatitis C. 

Hepatology 15: 567- 571. 

25. Todros L, Saracco G, Durazzo M, 

Abate ML, Touscoz G, Scaglione L, 

Verme G, Rizzetto M. (1995): Efficacy 

and safety of interferon alfa therapy in 

chronic hepatitis C with autoantibodies to 
liver-kidney microsomes. Hepatology. 

22(5):1374-8. 

26. Ulsenheimer A, Gerlach JT, Gruener 

NH, Jung MC, Schirren CA, Schraut 

W, Zachoval R, Pape GR, Diepolder 

HM. (2003): Detection of functionally 

altered hepatitis C virus-specific CD4 T 

cells in acute and chronic hepatitis C. 

Hepatology. 37(5):1189-98. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Aboushady MA et al 

 33 

 
 
 

هستىلىجٍة، هستىكٍمٍائٍة مناعٍة وإكلٍنٍكٍة عن اإلستجابة المناعٍة   دراسة

 (ج)لكبد مرضى التهاب الكبدالمسمن 
 

محمد أبىشادي، أحمد فؤاد الجٍىشً، طارق الباز، شرٌف على صالح، إبراهٍم 

 عىٌس
عة جاي -يٍ أقساو األيراض انباطُية ٔانٓسحٕنٕجيا ٔانباثٕنٕجيا اإلكهيُيكية بكهية طب 

 األزْر

 

جسال انعٕايم انًححكًة فٗ بقاء أٔ انحخهص ينٍ ٔبناء انكبنل انويرٔسنٗ سنٗ  ال           

ٔأية يعرفة جضاف فٗ ْناا انًانال ينٍ هن َٓا أٌ جنلىٖ  ننٗ . فٗ اإلَساٌ غير يعرٔفة

فٓى انحواعم انًُاعٗ انطبيعٗ فٗ جسى اإلَسناٌ يًنا يسناعل عهنٗ  ياناى انسنبم نهنحخهص 
 . يٍ ْاا انًرض

فٗ ْاِ انلراسة سحبث عيُات ينٍ كبنل ير نٗ فينرٔش سنٗ ٔأعنلت نهلراسنة          

انٓسحٕنٕجية ٔانٓسنحٕكيًيايية انًُاعينة نحبيناٌ انخ ينا انهيًوأينة انحيًٕسنية بعنل جواعهٓنا 
كًنننا سنناهث بياَنننات انًر نننٗ َٔحننناي  . يننأ أجسننناو يضننناىب يٕسننًة بًننناىب فهٕرسنننُحية

 . ًياييةانوحٕص اإلكهيُيكية ٔانححانيم انكي

ٔقننل أرٓننرت انلراسننة انُسننياية انًآريننة ٔجننٕى وٕي نن ت نيًوأيننة أٔنبننة          
 . ٔثإَية جححٕٖ عهٗ خ يا نًوية جيًٕسية يساعلب  ياابية ان بغ

ٔنلراسننة  يكاَيننة أٌ يكننٌٕ جٕاجننل ْنناِ انخ يننا َحياننة جواعننم يُنناعٗ  اجننٗ  ننل          

اسحخلاو انطرق انٓسنحٕكيًيايية انًُاعينة نحبيناٌ أَساة اناسى انً ابة بانويرٔش فقل جى 
ٔقننل كاَننث انُحنناي  َافيننة . األجسنناو انًضنناىب نهُننٕاب ٔانًيحٕكَٕننلريا ٔانعضنن ت انًهسنناء

 .نٕجٕى انحواعم انًُاعٗ انااجٗ اناٖ يلى٘  نٗ ٔجٕى انحٕي  ت انهيًوأية فٗ انكبل

. بحٓحك فٗ انقُبات ان ورأيةٔقل نٕوظ أٌ ٔجٕى انحٕي  ت انهيًوأية يقحرٌ          
ٔيًكنٍ أٌ يكننٌٕ ْنناا َحيانة ٔوننٕل برٔجيُننات انويننرٔش انًحونسب نهخ يننا األكٕنننة عننٍ 

ٔبٓنناا فننلٌ انحٓحننك فننٗ انقُيننات ان ننورأية يُننح  عننٍ ْاننٕو . طريننا انًًننر ان ننورأ٘

 .انخ يا انًُاعية عهٗ ياجحٕيّ يٍ برٔجيُات انويرٔش
انهيًوأيننة يعُننٗ َانناط انآنناز انًُنناعٗ ناسننى ٔيبننلٔ أٌ ٔجننٕى انحٕي نن ت          

انًننريض  ننل انويننرٔش ٔيليننل ْنناا عننلو ٔجننٕى جييننرات ير ننية خطيننرب ي ننم انحهينن  
كًننا نننٕوظ أٌ انحٕي نن ت انهيًوأيننة جٕجننل فننٗ عيُننات انكبننل . انكبننلٖ فننٗ ْنناِ انحانننة

اعننم انًن خٕ ب يننٍ اإلَناخ أك ننر يًننا فنٗ اننناكٕر يًننا يبنيٍ زينناىب قننلرب اإلَناخ عهننٗ انحو

 .  انًُاعٗ  ل انويرٔش عٍ اناكٕر
 


