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ABSTRACT  

Autoimmune Hepatitis (AIH) is a chronic type of hepatitis, several 

cytokines have been implicated in the disease pathogenesis, these 

cytokines initially identified as products of immune cells that act as 

mediators and regulators of immune processes. The study aimed to 

explain the role of cytokines in AIH pathogenesis in Iraqi patients, 

Seven types of cytokines are measured (IL-4, IL-6, IL-10, IL-17, INFγ, 

TNF, and TGFβ) by ELISA technique for 25 diagnosed AIH patients 

and 15 healthy donors (control group). The result exhibited significant  

 elevation in both proinflammatory and anti-inflammatory cytokines among patients the 

results was (184. 413, 426, 4832, 279.91, 370.235, 291.13, 403.82 and 180.844) pg/ml for IL-

4 , IL-6 , IL-10 ,IL-17 ,INFγ ,TNF, and TGFβ respectively that reflex complex interplay of 

several cytokines in AIH pathogenesis, and there is a positive correlation between IL-6 and 

TGFβ with IL-17 that reflected the negative effect of TGFβ in AIH in present of IL-6.  

 
INTRODUCTION  

Cytokines are a diverse group of non-antibody proteins that act as mediators between cells, 

They were initially identified as products of immune cells that act as mediators and regulators 

of immune processes but many cytokines are now known to be produced by cells other than 

immune cells and they can have effects on non-immune cells as well (Cannon,2000 ). The 

pathogenesis of autoimmune diseases was examined and analyzed largely in the context of 

the T helper 1 (Th1)/Th2 cytokine balance, with this  cell subsets mutually cross-regulating 

each other (Abbas et.al , 1996; Coffman, 2006)   , autoimmune diseases could be categorized 
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as predominantly Th1-driven if the major events were cell-mediated in nature, or 

predominantly Th2-driven if antibodies and/or immune complexes served as the main 

mediators In view of the cross-regulation between Th1 and Th2, Autoimmune hepatitis is a 

Th1 predominant state (Kawashima, etal 2008).various immunomodulatory regimens were 

developed that were aimed at restoring the cytokine balance, eg, by employing strategies to 

skew the cytokine response (immune deviation) to Th2 in the case of a Th1-mediated disease 

(Forsthuber et.al , 1996; Singh et.al, 1996; ) .Cytokines are currently being used clinically as 

biological response modifiers for the treatment of various disorders.  

 
MATERIAL AND METHODS 

Twenty five AIH patients were obtained from Rodeen (2014) were  diagnosed according to 

simplified score system from three main hospital in Basrah governorate during the period 

January 2012 to December 2012 and fifteen healthy donors are included in the study ,seven 

cytokines IL-4, IL-6, IL-10, IL-17, INFγ, TNF (Pepeotech -USA) and  and TGFβ (Humman-

USA) measured by ELISA technique ( Human reader , Germany )   for both group . Data was 

analyzed by statistical packages for socials science (SPSS) version 21 using mean and 

standard deviation and the percentage for the study the effect between cytokines by using 

simple linear regression. 

  
RESULTS  

According to manufacture IL-4 concentration was calculated ,the result showed the high 

increase of  IL-4 level among AIH patients  (184.413 pg/ml ) ranged (35.06- 500.78) pg / ml 

as compared with healthy control who exhibit low  level 4.49 pg / ml ranged ( 0.451-11.97 ) 

pg / ml  with high significant different (p<0.01) figure (1 ). 

 

 

 

  

  

  

   

Figure 1: The Mean Level (Pg/ Ml) of IL-4 among Patients and Healthy Control 

Pro Inflammatory cytokines IL-6 showed increase in level among patients it ranged (172.182- 

928.932) pg/ml as compared with healthy control where the concentration was in range 
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(1.183 - 9.882) pg /ml the mean was (426.4832) pg/ml among the patients and (5.19)pg/ml 

among healthy control with high significant difference  ( p≤0.5) figure (2) 

 

 

 

 

 

 

 

 

 

 
Figure (2): The Mean of IL-6 Concentration in Pg/Ml among Patients (N25) and Health 

Control (N15)    

 
The study included  evaluation  of IL-10 level  in both patients and healthy control  where  

concentration are calculated according to the manufacture  standard curve the results of IL-10 

in sera  showed  in range (102.814 - 704.633) pg/ml among patients serum as compared with 

healthy control were the concentration was in range (0.665-10.048 ) pg /ml . the mean  was 

(279.91 ± 142.72 ) pg/ml  among the patients and (4.3062±  3.212 )pg/ml among healthy 

control with high significant difference  ( p≤ 0.05 ) figure   (3 ) 

 

 
Figure (3): The Mean Level of IL-10 Concentration in Pg/Ml among Patients and 

Health Control. 

IL-17 concentration were calculated like previous cytokines the result showed that IL-17 

concentration was in range (110.9381- 521.941) pg/ml among patients serum as compared 
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with healthy control where the concentration was in range (0- 35. 122)pg /ml. the mean  was 

(370.235) pg/ml  among the patients and (7.757) pg/ml among healthy control with high 

significant difference  ( p≤ 0.05) figure (4 ). 

 

 
Figure (4): the mean of IL -17 level Pg/ml among AIH patients and healthy control 
(HC)As previous way TNF cytokine concentration calculated according to the 
manufacture   standard curve .TNF showed the range (92.046- 490.3) pg/ml among 
patients serum as compared with healthy control where the concentration was in range 
(0.359 - 13.592)pg /ml . The mean was (291.13) pg/ml among the patients and 
(6.713)pg/ml among healthy control with high significant difference  ( p≤ 0.05 ) figure   
(5 ) 
                 

 
Figure (5): mean of TNF level Pg/ml among AIH patients and healthy control 
(HC)According to the manufacture  standard the results of INF γ  showed  that AIH  
patients exhibited increase INF γ level as compared with healthy control with high 
significant difference (p <0.01) The mean was (403.82) pg/ml  ranged (207.37- 708.04) 
pg/ml  where it was( 19.116) pg/ml  ranged (1.984- 37.93) pg/ml among healthy control 
figure (6). 
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Figure (6):  mean of INFγ level Pg/ml among AIH patients and healthy control (HC) 
According to the manufacture standard curve TGF-β level are calculated, The result 
showed that AIH patients exhibited increase TGF-β level as compared with healthy 
control with significant difference (P < 0.05). The mean was (180.844) pg/ml ranged 
(95.332- 285. 876) pg/ml where it was (92.243) pg/ml  ranged (11.091- 210.108) pg/ml 
among healthy control figure  (7).  
 
 

 

 

 

 

 

 

 

 

Figure (7): Mean Of TGF-Β Level Pg/Ml among AIH Patients And Healthy Control 

(HC) 

 
To study the  effect of IL 6 and TGFβ on the IL 17 level statistic analysis used SPSS system 

and regression analysis applied, the analysis exhibit that there is a positive relationship 

between IL6 and TGFβ with IL 17 level and the statistical analysis  gave   predictability that 

the increase of  IL 6  in one unit in the presence  of  TGFβ  will lead to increase IL 17 about 

0.351pg/ml where the increase of TGFβ in the presence of IL6 will lead to increase IL 17 

level about 0.497 pg/ml, the analysis showed there is strong correlation between IL 6 and  

TGFβ with IL 17 where  the correlation coefficient was 0.75 and it is significant ( p< 0.000) 

Table (1)  
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Table (1): Regression Analysis Explain the Correlation between IL-17, IL-6 and Tgfβ  

.Independent 
variable 

Depended 
ariable F value SIG B's T test SIG R R2 S.E 

       Carrollton  SE 

IL-6 
TGFβ Constant IL-17 15.274 0.000 

0.351 
0.497 

130.632 

3.88 
5.83 0.00 0.762 0.581 0.74 

IL- 17 = 130.632+ 0.35IL6 + 0.49 TGFβ 

 
DISCUSSION 

Measurement of cytokines for patients are selected from autoimmune Liver disease were 

diagnosed as Autoimmune hepatitis patients according to simplified score system done by 

Rodeen (2014).  

 
The study exhibited increase of all measured cytokines that might a result of liver cells 

damage and disease prognosis the study exhibited increase in the IL-4 cytokines level among 

AIH patients .The exact role of IL-4 in the disease is  debatable , some authors  believed is a 

protective effect  (Yshidome et.al,1999; Kato et.al,2000)  whereas other believed it is play  as 

a key role in the several aspect of lymphocyte differentiation and function and has described 

as being involved in many autoimmune and Inflammatory disease (Choi & Reiser, 1998) , it 

has been  reported that high IL-4 concentration  in the liver is causing hepatocyte apoptosis  

(Jaruga et.al, 2003), IL-4 exerts its action by binding its receptor (CD124), which is present 

on many cell types, including hepatocytes and activating specific signaling cascades 

(Aoudjehane et.al, 2008). there is suggestion  that IL-4 is detrimental in AIH is thought to be 

render Th2 cells resistant to TReg cells mediate suppression (Pillemer et.al, 2009 ), and the 

neutralizing anti-CD124 antibodies reflects an attempt of  immune system to reduce  a 

negative role of IL-4. (Jaruga et.al, 2003; Aoudjehane et.al ,2008 ).Auto antibodies that 

neutralized IL-4 activity might favor liver Inflammation indirectly by favoring development 

in lymphoid tissue and recruitment to the liver of T cells subsets, such as Th1 and Th17 

involved in autoimmunity and Inflammation (Zhao et.al, 2011). Recently  Goh et .al (2013) 

found that IL-4 may play role in hepatocyte regeneration after injury that may explain the 

persistence of the chroic AIH by rapier the damaged liver cells with persistent of AIH trigger. 

From other hand increase level of IL-6 is reflex the role of this cytokines in the disease 

progress were Increase IL-6 plays roles in the host defense by stimulating various cells and 

when it acting on hapatocytes IL-6 strongly induce abroad spectrum of acute phase protein 

such as C Reactive protein CRP   (Siewert  et.al,2000) . from other hand IL-6 play important 
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role in activating  B lymphocyte differentiation and increase the autoantibodies secretion 

(Thakey et. al, 2004) in addition , I L-6 is important to the transition between acute and 

chronic Inflammation by recruitment of monocyte  to the area of Inflammation (Kaplanski 

et.al ,2003 ) that explain the high level of IL-6 cytokine among AIH patient in current study, 

were in normal host IL-6 have protective role by it is function to suppress of the level of pro- 

Inflammatory cytokines during acute response without compromising the level of  anti –

Inflammatory cytokines , the increase of IL-10 level among AIH patients in the current study 

may explain the complex action  of   IL -10  or  it may have role in the  production of 

autoantibodies among the AIH patients.  studies show  that  IL-10 secreted from NK cells has 

been linked to increases in Th2 related autoimmune disorder ( Dai et.al, 2009, Yu  & Wang, 

2011), The broad effect of IL-17+cells in the pathogenesis of liver disease is complex and 

remains to be fully explored. However, in liver disease the role of IL-17+cells is known to be 

mediated via production of several cytokines including IL-17 and it targets a number of cell 

types via binding to IL-17R that is expressed such as Kupfer cells, stellate cells, biliary 

epithelial cells and endothelial cells are all known to express IL-17R and making them 

possible targets for autoimmunity (Lafdil et.al, 2009). this interleukin is produced from 

subset of CD4 cells that  differ from Th1 and Th2 cells it is termed Th 17   (Harrington et.al 

,2005; Park et.al, 2005), and  it has also been demonstrated to induce IL-6 expression via the 

mitogen-activated protein kinase pathway in hepatocytes, thus indicating that Th17 cell 

proliferation is the key trigger in the pathogenesis of AIH and that the positive feedback loop 

between Th17 cells and hepatocytes elicit  the Inflammatory process  (Zhao et.al ,2011), IL-

17 stimulates IL-6 expression, which favors Th17 proliferation while reducing the 

development of TReg cells. Therefore, IL-17 may orientate the balance between Th17 and TReg 

cells towards Th17, which play critical role in the development of autoimmune hepatitis. The 

study exhibited increase in TNF-α and INFγ level among patients, recently study by Iwamoto 

et.al, (2013) exhibited TNF-α stimulation enhanced CCL20 expression in hepatocytes these 

findings suggest that TNF-α is essential in the induction of AIH through upregulation of 

hepatic CCL20 expression, which allows migration of dysregulated splenic T cells that reflect 

the important role of TNF in AIH disease. 

 
Interferon IFNγ acts as a critical pro-Inflammatory mediator in autoimmune processes, 

whereas it exerts regulatory functions to limit tissue damage associated with Inflammation. 

However, a detailed understanding of the complex roles of IFN-γ in the development of 

organ-specific autoimmunity is still lacking,  IFN-γ may indirectly cause hepato cellular 
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damage through the induction of other hepatotoxic substances, (Diehl, 2000), elevation of 

TGFβ level in patients serum reflex the complex role of cytokines in the AIH pathogenesis , 

level statistic analysis used SPSS system and regression analysis applied , the analysis exhibit 

that  there is a positive relationship between IL6 and TGFβ with IL 17 level and the statistical 

analysis  gave   predictability that the increase of  IL 6  in one unit in the presence  of  TGFβ  

will lead to increase IL 17 about 0.351pg/ml where the increase of TGFβ in the presence of 

IL6 will lead to increase IL 17 level about 0.497 pg/ml, the analysis showed there is strong 

correlation between IL 6 and  TGFβ with IL 17 where  the correlation coefficient was 0.75 

and it is significant (p< 0.000) Table  (1)  from other hand the value of F-test is high and it is 

significant that give the conclusion of the role of IL 6 concentration in the present  of  TGFβ 

to expectation the level of IL 17 and the analysis is  able to explain 58% of IL 17 source in 

the patients serum . A study done by Longhi et al (2012) found that the blocking of IL 17 will 

led to increase the immunosuppressive of TReg cells so the work on block  IL 6 may  play 

prime role in future therapeutic of AIH disease. So the study recommended Study other 

different types of cytokines for Th1, Th2 to predict of ability to producing proinflammatory 

and anti-inflammatory mediators and find ways to ensure blocking some cytokines that 

contribute to differentiation T helper cells to Th17 that play role in AIH pathogenesis such as 

IL-6.  

 
REFERENCES  

1. Abbas, A.K. Murphy, K.M. and Sher, A. (1996). Functional diversity of helper T 

lymphocytes. Nature. 383(6603):787-793. 

2. Aoudjehane, L. Pissaia, A.; Scatton, O.; Podevin, P. Massault, P. Chouzenoux, S. 

Soubrane, O. Calmus, Y. and Conti, F. (2008). Interleukin-4 induces the activation and 

collagen production of cultured human intrahepatic fibroblasts via the STAT-6 pathway. 

Lab. Invest. 88(9):973-985. 

3. Cannon, J.G. (2000). "Inflammatory Cytokines in Nonpathological States". News 

Physiol. Sci. 15(6):298-303. 

4. Choi, P. and Reiser, H. (1998). IL-4: role in disease and regulation of production. Clin.  

Exp. Immunol. 113(3):317-319.  

5. Coffman, R. (2006). Origins of the TH1-TH2 model: a personal perspective. Nature 

Immunology. 7(6):539-541. 



                        www.wjpr.net , 2014.8Vol 3, Issue                                                         

 

876 
 

Awatif et al.                                                         World Journal of Pharmaceutical Research 

6. 6 .Dai, Z.; Turtie, C.J.; Booth, G.C.; Rid dell, S.R. and Gooley, T.A. (2009). Normally 

occurring NKG2D+ CD4+ T cells are immunosuppressive and inversely correlated with 

disease activity in juveniles –onset lupus, J Exp Med. 206(4):793-805.  

7. Diehl, A.M. (2000). Cytokine regulation of liver injury and repair. Immunol Rev. 

174:160-171. 

8. Forsthuber, T, Yip, H.C. And Lehmann, P.V. (1996). Induction of Th1 and Th2 immunity 

in neonatal mice. Science. 271(5256):1728-1730. 

9. Goh, Y. P. S., Henderson, N. C., Heredia, J. E., Red Eagle, A, Odegaard, J. I., Lehwald, 

N., Chawla, A. (2013). Eosinophils secrete IL-4 to facilitate liver regeneration. 

Proceedings of the National Academy of Sciences of the United States of America – 

PNAS.110 (24):9914-9919. 

10. Harrington, L. E.; Hatton, , R.D. and Mangan, P. R.(2005).Interleukin 17-producing 

CD4+ effector T cells develop via a lineage distinctfrom the T helper type 1 and 2 

lineages,” Nature Immunology. 6(11):1123-1132. 

11. Iwamoto, S. Kido, M. and Aoki, N. (2013). TNF-α is essential in the induction of fatal 

autoimmune hepatitis in mice through upregulation of hepatic CCL20 expression. 

Clinical Immunology. 146(1):15-25. 

12. Jaruga, B.; Hong, F. Sun, R.; Radaeva, S. and Gao, B. (2003) Crucial role of IL-4/STAT6 

in T cell-mediated hepatitis: up-regulating eotaxins and IL-5 and recruiting leukocytes. J. 

Immunol. 171(6):3233-3244. 

13. Kaplanski, G.; Marin, V.; Montero-Julian, F.; Mantovani, A. and Farnarier, C. (2003). IL-

6: a regulator of the transition from neutrophil to monocyte recruitment during 

inflammation. Trends Immunol. 24(1):25-29. 

14. Kato, A. Yoshidome, H.; Edwards, M. J. and Lentsch, A. B. (2000) .Reduced hepatic 

ischemia/reperfusion injury by IL-4: potential anti-inflammatory role of STAT6. 

Inflamm. Res. 49(6):275-279. 

15. Kawashima,H. Kato,N.Nishimata,S.;Watanabe,C.;Kashiwagi,Y.;TakekumaK. Hoshika, 

A. Szenbor, L. Bergman, K.(2008) mRNA expression of T-helper 1, T helper 2 cytokines 

in autoimmune hepatitis in childhood. PediatrInt. 50(3):284-6. 

16. Lafdil, F. Wang ,H. Park,O.; Weici, Z. Yuki, M.; Shi, S. Xin, Y. M. Eric,G. Zhe-Xiong, 

L. And Bin G. (2009). Myeloid STAT3 inhibits T-cell–mediated hepatitis by regulating T 

helper 1 cytokine and interleukin-17 production. Gastroenterology. 137(6): 2125-2135.e2.  



                        www.wjpr.net , 2014.8Vol 3, Issue                                                         

 

877 
 

Awatif et al.                                                         World Journal of Pharmaceutical Research 

17. Longhi, M. S. (2012) .The Impaired Immune Regulation of Autoimmune Hepatitis Is 

Linked to a Defective Galectin-9/Tim-3 Pathway. hepatology official journal of American 

association of liver disease.56(2):677-686. 

18. Park, H. Li, Z. Yang, X.O. Nurieva, R.; Wang, Y.H.;  Hood, L. Zhu, Z.; Tian, Q. and 

Dong, C. (2005). A distinct lineage of CD4 T cells regulates tissue inflammation by 

producing interleukin -17. Nat Immunol. 6(11):1133-41. 

19. Pillemer, B.B. Qi, Z. Melgert, B. Oriss, T.B. Ray, P. and Ray, A. (2009). STAT6 

activation confers upon T helper cells resistance to suppression by regulatory T cells. J 

Immunol. 183: 155-163. 

20. Rodeen,A.M. (2014), The role of T regulatory cells in autoimmune    hepatitis patient in 

Basrah  province / south of Iraq,athesis submitted to the council of the college of Science  

in Basrah University as partial fulfillment of the requirements for Ph.D. degree. 

21. Siewert, E. Bort, R.; Kluge, R. Heinrich, P.C. Castell, J. and Jover, R. (2000) Hepatic 

cytochrome P450 down-regulation during aseptic inflammation in the mouse is 

interleukin 6 dependent. Hepatology. 32(1):49-55. 

22. Singh, R.R. Hahn, B.H. And Sercarz, E.E. (1996).Neonatal peptide exposure can prime T 

cells and upon subsequent immunization, induce their immune deviation: implications for 

antibody vs. T cell-mediated autoimmunity. J Exp Med.183:1613-1621. 

23. Thakey, E. Lipsky, P.E. and Illei, G.G. (2004). Rationale for interleukin- 6 blockade in 

systemic lupus erythematosus. Lupus. 13(5): 339-343. 

24. Yoshidome, H.; Kato, A. Miyazaki, M.; Edwards, M.J. and Lentsch, A.B. (1999). IL-13 

activates STAT6 and inhibits liver injury induced by ischemia/reperfusion. Am J Pathol. 

155(4):1059-64. 

25. Yu, X.M. and Wang, X.F. (2011). The in vitro proliferation and cytokines production of 

V024+Vβ natural killer T cells in patients with systemic lupus Erythromatosis. Chin Med 

J (Engl).124(1):61-5. 

26. Zhao, L.; Tang, Y. You, Z. Wang, Q. and Liang, S. (2011). Interleukin-17 contributes to 

the pathogenesis of autoimmune hepatitis through inducing hepatic interleukin-6 

expression. PLoS One 6: e18909. 


