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Abstract 

  Fifty (50) serum samples were collected from patients with chronic hepatitis B (CHB) who 

were admitted to Hepatology and Gastroenterology Teaching Hospital in Baghdad, aged from 

20-65 years during the period from February / 2008 and the mid of February / 2009, also serum 

samples were collected from Fifty (50) healthy HBs Ag carrier was discovered accidentally 

through attending blood bank for donation of blood, aged from 18-52 years and served as a 

control group. In this study, the serum levels of immunoglobulins (Igs) including IgG ,IgM , 

IgA are evaluated in both groups . The results review that the median level of IgG and IgA is 

higher significantly in chronic patients than carrier group, whereas the median level of IgM is 

slightly increase in chronic patients than carrier group, on other hand, the serum complement 

components (C3 and C4) were evaluated in CHB patients in comparison to carrier group. It was 

found that there was a significant decrease in the levels of C3 and C4 among chronic group 

compared to carrier group. The results of this study indicate that serum complement and 

immunoglobulins activities was impaired in chronic hepatitis B patients. 
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 البائي الفیروسي الكبد التھاب مرضى في الخلطیة المناعیة والاستجابة المتمم فعالیة دراسة

  المزمن

 
 ***عمر رجب علي ، **الثویني نعمة أمنة ، *صالح الدایم عبد محمد.د

 دیالى جامعة ، العلوم ،كلیة الحیاة علوم قسم*

 بغداد جامعة ، العلیا للدراسات الاحیائیة والتقانات الوراثیة الھندسة معھد**

  الصحة وزارة ***

  

  الخلاصة

 حاءصلأاردا من الحاملین ف) 50نوع (ب) و( منمصابین بالتھاب الكبد الفایروسى المز ضىرمنموذج مصلي من  50تم جمع 

الكبد في و روس التھاب الكبد نمط ( ب) من المراجعین للمستشفى التعلیمي لامراض الجھاز الھضميلفایللمستضد السطحي 

 ،وكانت أعمار 2009تصف شباط نولغایة م 2008رف الدم المركزي في بغداد للفترة من الأول من شباط صبغداد وم

للمستضد  لاصحاءاملین اسنة و أعمار الح 65-20(ب) تترواح مابین ین بالتھاب الكبد الفایروسي المزمن نوعباصالمرضى الم

لیة صالم اتسنة. تضمنت ھذه الدراسة تحدید المستوی 52-18السطحي لفایروس التھاب الكبد نمط ( ب) تترواح مابین 

 C3(  تممالم ) ومكوني M و الغلوبیولین المناعي A و الغلوبیولین المناعي G ة ( غلوبیولین المناعيیاعنللغلوییولینات الم

لمناعیة ا ویا في مسوى الغلوبیولیناتعن) في المرضى المزمنین والحاملین الأصحاء، حیث أظھرت النتائج ارتفاعا مC4و 

)A,Gالغلوبیولین المناعي( حاء و ارتفاعا غیر معنوي في مستوىص) لدى المرضى المزمنین مقارنة مع الحاملین لأM (

ي لمكوني العامل المتمم صلرى كان المستوى المخحاء ، و من جھة اصلأاارنة مع الحاملین لدى المرضى المزمنین مق

حاء . لذلك فأن نتائج ھذه الدراسة أكدت بان فعالیة المتمم و صلأامنخفضا في الأشخاص المزمنین بالمقارنة مع الحاملین 

  الكبد الفیروسي البائي المزمن الكلوبیلینات المناعیة كانت غیر طبیعیة في المرضى المصابین بالتھاب

  

   IgA ,IgGالبائي المزمن،.  يفایروسلالتھاب الكبد ا: الكلمات المفتاحیة
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Introduction 

Hepatitis B virus (HBV) infection is a major public health problem and its outcome depends on 

the kinetics of the virus host interaction and in particular on the strength of the innate and 

adaptive humoral and cellular immune response (1). 

The humoral immunity is mediated by specific antibodies that recognize and react to a 

challenge, therefore the humoral immunity or antibodies – mediated arm of the immune system 

as well as the humoral part mediated by complement components, thus the serial estimation of 

serum immunoglobulin and complement may provide as useful marker for disease progression 

and therapeutic monitoring (1) .The adaptive cellular immune response plays an important role 

in the hosts defense against viruses such as HBV because it is specifically recognizes HBV –

infected cells , also induces maintains protective HBV –specific memory (2). Specific antibody 

patterns have been associated with different phases and outcomes of HBV infection and are 

widely used as diagnostic tools antibodies against HBs Ag constitute the first markers of acute 

HBV infection .Antibodies against HB Ag are an early sing of recovery from acute self limited 

HB. Seroconversion to anti-HBe is associated with less severe liver disease (3). Antibodies 

against the glycolproteins of the S, pre S1, and pre S2 region are neutralizing and appear when 

HBs Ag is cleared during recovery from HBV infection. Their production is a T-cell depended 

process (4) ,therefore the aim of the study was undertaken to evaluate complement activity and 

humoral immunity in chronic hepatitis B patients . 

 

Subjects and Methods 

  Subject groups include the following: 

chronic hepatitis B patients groups 

  A total of (50) patients with CHB who were admitted to Hepatology and Gastroenterology 

Teaching Hospital in Baghdad, aged from 20-65 years with male to female ratio of 2.2:1. The 

patients were suffering from different clinical symptoms with previous risk factors for 

transmission of HBV infection.  
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Control groups 

 A total of 50 healthy HBs Ag carriers were discovered accidentally through attending blood 

bank for donation of blood, aged from 18-52 years with male to female ratio of 2 :1 

 

Quantitative Estimation of Serum Immunoglobulins (IgG, IgM, and IgA) and 

Complement Components (C3, C4) by Using Single Radial Immunodiffusion (SRID) test 

 
Principle of the test 

    The concentration of Igs, complement component C3, C4 and alpha 2 macroglobulin were 

measured by a single radial immunodiffusion SRID method in which equal volumes of 

reference sera and test samples were added to wells in agarose containing monospecific 

antisera.  

    The sample diffuses radially through this gel and the substance being assayed form a 

precipitin ring with the monospecific antisera. Ring diameters were measured and a reference 

curve is constructed on graph paper. Unknown concentration was determined form the 

references standard curve (5). 

Procedure 

Before starting procedure, the plate were opened and left for 5 minutes at room temperature for 

evaporation of any water (if present in wells) due to storage of 4C. 

1. Five l of each serum sample was dispensed by Hamnilton syringe in to one well of each 

plate (containing 16 wells) for three classes of Igs, two types of complement component and 

alpha 2 macroglobulin. 

2. The plate were left opened for (10–20) minutes, then covered and left at room temperature 

(20–25) C for (3–4) days for precipitin ring to be formes. 
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3. The diameter at each immune precipitating using formed around each well was measured in 

mm by immune viewer and the concentration of each class of Igs and complement level was 

calculated from standard curve. 

 

Statistical analysis 

The usual statistical methods were used in order to assess and analyze our results and included: 

Descriptive statistics: including 

a.   Mean (M). 

b.   Standard deviation (SD). 

c.   Statistical tables. 

Inferential statistics: Data have been analyzed statistically using SPSS program version 11. 

Analysis of quantitative data was done using t-test and ANOVA (analysis of variance). 

Acceptable level of significance was considered to be below 0.05. 

 

Results and discussion 

The humoral immunity is provoked by specific antibodies that distinguish and react to a 

challenge, for that reason the humoral immunity or antibodies – mediated arm of the immune 

system as well as the humoral part mediated by complement components, as a result the 

serialized assessment of serum immunoglobulin and complement may make available marker 

as useful for disease progression and therapeutic monitoring (6). 

        In this study, the serum levels of immunoglobulins (Igs) including IgG ,IgM , IgA are 

evaluated in both groups . The results review that the median level of IgG and IgA is higher in 

chronic patients than carrier group, whereas the median level of IgM is slightly increase in 

chronic patients than carrier group( table and figure 1). 

        These results are in concurrence with study done by Gonzàlez-Quintela et al. (7) who has 

recorded an increased level of IgA and IgG among CHB patients as compared to carrier group, 
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also a study done by Joshi et al. (8) in India who has demonstrated an increased levels of IgG 

,IgA and IgM in patients with CHB. 

       serum levels of immunoglobulins (Igs) including IgG, IgM and IgA are synthesized in the 

lymphoid system and cleared by the reticuloendothelial system ,including kupffer cells of 

liver,polyclonal increase in serum immunoglobulins are normal response to infections (9).  

       The raised immunoglobulins level in liver disease may be due to in part of inability of 

kupffer cells to sequester exogenous antigen from the gastrointestinal tract (10) , behind that 

the filtering function of the liver is impaired as a result of distortion of hepatic architecture and 

microcirculation , so virus may therefore enter the systemic circulation and stimulate Ab 

production by the reticuloendothelial system (11). 

        The other important explanation may be the over production of Igs through HBV infection 

mediated immunoreaction and there is a much evidence that CHB infection is associated with 

the accelerated host immunoresponse, So HBV infection is often associated with a variety of 

systemic immunologic reactions or abnormalities such as circulating immune complexes, 

autoantibodies, and autoimmune manifestations (12). 

Concerning the serum complement components (C3 and C4) were evaluated in CHB patients 

in comparison to carrier group. It was found that there was a significant decrease in the levels 

of C3 and C4 among chronic group compared to carrier group (table and figure 1) , these results 

resembled those reported by other investigators (13,14), so complement activation is one of the 

earliest responses to infection including viral hepatitis and its level has been shown to be 

reduced in those disease (6). Other studies were reported a significant reduction in serum C3 

and C4 levels in some patients with viral hepatitis during different phases of the disease (15,16) 

and the decrease of complement levels in liver diseases has been assumed to be the result of 

failure of components synthesis in the liver (6). More over the low levels of complement in 

such patients were caused by complement fixing immune complexes composed of hepatitis 

associated antigen (HAA) and antibody to HAA, so it was more important explanation for 

decrease of complement levels in chronic HBV patients as compared to carrier group was due 
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to impaired hepatic synthesis of complement components (14). In conclusion, the altered levels 

of serum complement and immunoglobulins might be responsible for abnormal immune 

response in patients with in chronic hepatitis B patients. 

 

Table1:-The differences in the mean of immunoglobulin and complement components 

(mg / dl) of chronic patients and carrier group. Unit for each parameter = mg / dl. 

 

Humoral Parameters Number Mean std, Devia 
t-test 
P-vale Significant 

C4 healthy carrier HBV 50 41.16 12.30   

chronic HBV 50 27.00 15.18 .000 HS 
Total 100     

C3 healthy carrier HBV 50 133.40 31.52   

chronic HBV 50 101.60 30.58 .000 HS 
Total 100     

IgA healthy carrier HBV 50 273.98 132.04   

chronic HBV 50 349.58 132.76 .005 HS 
Total 100     

IgM healthy carrier HBV 50 196.18 84.02   

chronic HBV 50 205.80 111.56 .627 NS 

Total 100     

IgG healthy carrier HBV 50 1496.80 413.04   

chronic HBV 50 2119.68 719.49 .000 HS 
Total 100     

 
     Note :-C3 and C4 : Complement type 3 and 4. 

     IgA,IgMand IgG: Immunoglobulins type A,M and G . 

     NS: Non significant. HS: highly significant 



 
 
 

Study complement activity and humoral immune 

response in chronic hepatitis B patients 

Mohammed A.Saleh, Amina N. Al-Thwani, Ali R. Omer 

 

 
 
 

138Vol: 8 No: 3, July 2012 ISSN: 2222-8373  

References 

1. Roitt , I.; Brostoff , J. and Male , D. ( 2001 ) . Immunology 6th ed.P: 435-447. Mosby , 

Hacourt Publishers limited . 

2. Rehermann ,B.(2003). Immune response in HBV infection. Seminars in Liver Dis.; 23 (1): 

21 - 37. 

3. Spall, V. E.; Shanks, M. and Lomonossoft, J. (1997). Polyprotein processing as a strategy 

for gene expression in RNA viruses . SeminVirol. ; 8 : 15-23 . 

4. Jawetz,A. ;Melnick,S. and Adelberg's,D. (2004). ‘Hepatitis viruses’ In: Medical 

Microbiology. Brooks, G.F., Butel ,J.S .and Morse ,S.A. (eds.). 32 Edition p 535-563, 

Appleton and Lange. USA. 

5. Mancini,G.; Carbonara, A.O. and Heremans, J.F.(1992) . Immunochemical quantitation of 

antigens by single radial immuno diffusion. Immunohistochem.; 2: 235. 

6. Araujo, Z.; González, N.; de Cubeddu ,L. (2006). Levels of complement C3 and C4 

components in Amerindians living in an area with high prevalence of hepatitis. Mem Inst 

Oswaldo Cruz.;101(4):359-64. 

7. Gonzàlez-Quintela, A.; Alende, M.R.; Gamallo ,R.and Gonzàlez-Gil, P. (2003). Serum 

immunoglobulins (IgG, IgA, IgM) in chronic hepatitis B. A comparison with non-cirrhotic 

alcoholic liver disease. Hepato.;50(54):2121-6. 

8. Joshi, N.; Ayesha, Q. and Habibullah, C.M.(1990). Immunological studies in HBV-related 

chronic liver diseases. Indian J Pathol Microbiol.;33(4):351-4. 

9. Johnson,A.M;Rohlfs,M.E.andSilverman,L.M.(1999).Protein. In Burtis ,C.A. and 

Ashwood ,E.R. (Eds.).Tietz textbook of clinical chemistry . 3rd ed. W.B.Saunders, 

Philadelphia .PP.521-525. 

10. Schmilovitz-Weiss, H.; Tovar, A.; Halpern, M.; Sulkes, J. (2006). Predictive value of 

serum globulin levels for the extent of hepatic fibrosis in patients with chronic hepatitis B 

infection. J Viral Hepato.; 13(10):671-7. 

11. Ambrose, M.W. (1993). Immune response. J. of Immuno.; 10: 42-48.  



 
 
 

Study complement activity and humoral immune 

response in chronic hepatitis B patients 

Mohammed A.Saleh, Amina N. Al-Thwani, Ali R. Omer 

 

 
 
 

139Vol: 8 No: 3, July 2012 ISSN: 2222-8373  

12. Benjamini, E.; Coico, R. and Sunshine, G. (2000). Cytokines: In: Immunology, A short 

course. 4th edition, Ch.12. PP 236. Wiley-Liss USA. 

13. Munoz, L.E.; De Villiers, D.; Markham, D. (1992). Complement activation in chronic liver 

disease. Clin Exp Immunol.;47(3):548-54. 

14. Potter, B.J.; Elias, E.; Fayers, P.M. and Jones, E.A. (1998). Profiles of serum complement 

in patients with hepatobiliary diseases. Diges.;18(5-6):371-83 

15. Ozer, F.T., Barut, A., Inal ,A. and Hacibektaşoğlu ,A. (2002). Complement C3 and C4 

levels in serum from acute viral hepatitis. Bul.; 26(4):314-9. 

16. Sinniah, D. and Yadav, M. (2003). Elevated IgG and decreased complement component 

C3 and factor B in HBV patients. Acta Paediatr Scand.;70(4):547-50. 

 


