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Abstract. Data from the medical literature on immunological examinations conducted in patients with autism 
spectrum disorders reveals the presence of disorders in cellular and humoral immunity, immunoglobulins, 
serum levels and genetic polymorphisms of some of the cytokines, presence of autoantibodies, etc., possibly 
related to the predisposition for the development of this disease, its course and the severity of its clinical 
symptoms. Research efforts are focused on the development of immunological biomarkers to be used for 
diagnostic, therapeutic and prognostic purposes in patients with autism spectrum disorders.

Key words: autism spectrum disorders, immunological disorders



4        ,  IX, . 2/2017 .   . 

     -
   , , -

    ,     
     

 .    -
     -

        
–     - -

  [1]. 
     -

     -   
- ,     -
,      , 

      
 [3].   ,  

     -
     ( , -

, , , , 
 ,   .). 

     
,      -
 ,   -

      ( ), 
       

.       
,     -

        
   [1].

     -
    -

      
 ,    -

.        
    ,  

     -
   ,   

     . 
 ,     -

     .  
     -

      
       

  .   -
     
   -  -

        
   . -

     , -
       

     - -

    ; -
        

     ,  
     ,  

     -
      

  .
   ,  

     , 
      

.      -
  . -

        
 .    

        
    . -

     
   ,    

,       
  . 

    
(Th1),      (Th2). 
Th1   -  

-  (TNF- ), -2 (IL-2), -
-  (IFN- ),     -

 ,  -  
     . Th2 

    -
-4 (IL-4), -6 (IL-6)  -10 

(IL-10).      -
,     

 -   . -
  Th1/Th2      

    -
.        

      -
    .  

     
       

 Th1/Th2       -
     . 

     -
      -

      -
      

     ,  
      

     
. -     

     -



   ...    ,  IX, . 2/2017     5

    ,    
   (      

  -  – TGF- , 
 TNF  II [p75]).  , 

   ,  -
       

   :   
5’  3’   -

     
    -
  .   -

     mRNA  
    . 

     
      

  ,  -
  ,     -

 [9].
    -

     
      - -

 .     -
  ,     

 ,      
   .

     -
     "  
"    ,  -

 ,    -
  .  "  

"       -
  -  ,    -

     
 ,     -

     
,      

 .
 ,   

     
      -

     
.   „ ”  

     
       -

      , 
      - -
    [8].

      -
   ,    

       -

    . -
 ,   „ ” 

   , -
  ,   
 . .  . -

      
  ,  -

  ,   -
,       

[27].
      IL-

1 , IL-6, IL-8  IL-12  97     87 
    , 

         
     IL-1 , IL-6, IL-8 

 IL-12p40.   , -   
     -    

     -
.  ,    

-        -
      

    ,    -
       

    -
   [7].

      IL-2, IFN-
y, IL-4, IL-13, IL-5  IL-10   -

  Th2    20   ,  
    [26].

   Th1 (IL-2, IFN- )  Th2 (IL-4, 
IL-6  IL-10)        

  Th1  Th2    
Th1 (IL-2, IFN- )   Th2 (IL-4)   

   .   
,   Th1/Th2     
     [20].

     Th1 
  66      2-5  

   73     
 -      
   .  -

      -
 Th1/Th2,  Th2     

-      [6].
TGF-        
,        

,  ,   
      .  

         -
 -    TGF-     



6        ,  IX, . 2/2017 .   . 

  [28].   , -  
  TGF-    -   

     [5].   -
,       TGF-    

   -    TGF-    
      

  [33].  , 
        

  TGF-      
,    TGF-    

        .
    MIF (macrophage 

migration inhibitory factor)   [19]   -
      [17]. 

      
  MIF      . -

    MIF    
     -   

       [19].
      

BDNF (brain derived neurotrophic factor) ,  
         -
  (     ) 
   risperidone (INN)    . -

    BDNF    -
       

    [13].
     „ -

” ,     -
 .    -

      
 ( ,  -

   .)     
  (  ,    

cingulate gyrus)  11    post mortem. 
   -

   , -  -
   ,      

  .   -
     

  .    
   -1 (monocyte 

chemoattractant protein-1)  TGF- 1,  -
  -1     

.    -
         

     
,     

 . 

 (Ig)  , -
  - ,      
       

.    -
        

(IgG),       -
.        

 ,     -
         

  6   . 
      -  -

   IgG  IgM     -
  .   , - -
   IgG  IgM     

-       
 [21].     

  IgG    -
  ,    -   
 IgG4      [15].

    -
 ( )       6-  

    ,   -
    .  

  4      
     (I , II    

III).   HLA     
:  ,   

   ,   -
  .    

      , 
      

.     III   
   – C4A, C4B, BF, C2, 

  ,   TNF-   TNF- ,  . 
     -

     C4 III ,  
     -
      ( -

  .). 
    -

  C4B   III     
    .  

,  C4     ,   
C4       

.      , 
  TNF,     

     , 
       

   [4].



   ...    ,  IX, . 2/2017     7

   HLA   -
       C4 ,  

   (Q0),      
   ,  58%   

         C4B, 
    .    -
    – BF  2.  

 ,    C4B  
         

   ,   
 C4A       

   [34].
      

,      
   [11, 16, 37].   -

       
[35].     -

  .
   , 
   ,  20%  

  .    -
    , 

   ;   -
,       -
-  ,   

     [12]. -
  ,   

     
,    N- -

D-  (NMDA) –   -
  [14, 22].

      -
       

      -
  [25].

      -
     -

     : 
, , -  -

,     
(PANDAS),    Gilles de la Tourette [22, 
23, 24, 29, 30, 31, 36].

      
      -

       
 ,       

     .  
   ,  

    ,  -
         

   ,    
    [18].

     -
        

       . 
    ,    

        
,    ,   

     [10, 32, 37].

 
      -

    -
 ,     -
     , 

    [2]. 
     -

         -
      

 .    
      -

,      
,     -

   .,    
. 

  ,   -
       
      -

  ,      -
        

     -
     .

1.  .  . : , 
      -

,   , , 
2002, 171-178.

2.  .,  .   -
 ,  , 2011, 13, 2, 24-31.

3.  ,  .  , , -
   ,  1, 12-  , 

 /  48, , 1995, 
102-126.

4. Anthony RT, Alma M, Dennis O. The association of MHC 
genes with autism, Frontiers in Bioscience, 2001, 6, 936-943.

5. Ashwood P, Enstrom A, Krakowiak P, et al. Decreased trans-
forming growth factor beta1 in autism: A potential link between 
immune dysregulation and impairment in clinical behavioral 
outcomes. J Neuroimmunol., 2008, 204(1-2):149-153.



8        ,  IX, . 2/2017 .   . 

6. Ashwood P, Krakowiak P, Hertz-Picciotto I, et al. Altered T cell 
responses in children with autism, Altered T cell responses 
in children with autism, Brain Behavior and Immunity, 2011, 
25(5):840-849.

7. Ashwood P, Krakowiak P, Hertz-Picciotto I, et al. Elevated 
plasma cytokines in autism spectrum disorders provide evi-
dence of immune dysfunction and are associated with im-
paired behavioral outcome, Brain Behavior and Immunity, 
2011, 25(1):40-45.

8. Benjamin E. Deverman, Paul H. Patterson. Cytokines and 
CNS Development , Neuron, 2009, (64):61-78.

9. Bidwell JP. Nuclear matrix proteins and osteoblast gene ex-
pression. J. Bone Miner. Res., 1998, (13):155-167.

10. Braunschweig D, Ashwood P, Krakowiak P, et al. Autism: 
maternally derived antibodies speci  c for fetal brain proteins. 
Neurotoxicology, 2008, 29(2):226-331. 

11. Cabanlit M, Wills S, Goines P, et al. Brain-speci  c autoanti-
bodies in the plasma of subjects with autistic spectrum disor-
der. Ann N Y Acad Sci, 2007, (1107):92-103.

12. Colasanti T, Delunardo F, Margutti P, et al. Autoantibodies 
involved in neuropsychiatric manifestations associated with 
systemic lupus erythematosus. J Neuroimmunol, 2009, 
212(1-2):3-9.

13. Correia CT, Almeida JP, Santos PE, et al. Pharmacogenetics 
of risperidone therapy in autism: association analysis of eight 
candidate genes with drug ef  cacy and adverse drug reac-
tions. Pharmacogenomics J, 2010, 10(5):418-430.

14. Diamond B, Kowal C, Huerta PT, et al. Immunity and acquired 
alterations in cognition and emotion: lessons from SLE. Adv 
Immunol, 2006, (89):289-320. 

15. Enstrom A, Krakowiak P, Onore C, et al. Increased IgG4 
levels in children with autism disorder. Brain Behav Immun., 
2009, 23(3):389-395.

16. Enstrom AM, Van de Water JA, Ashwood P. Autoimmunity in 
autism. Curr Opin Investig Drugs, 2009, 10(5):463-473.

17. Fingerle-Rowson GR, Bucala R. Neuroendocrine properties 
of macrophage migration inhibitory factor (MIF). Immunol Cell 
Biol, 2001, 79(4):368-375. 

18. Goines P, Van de Water J, The Immune System’s Role in the 
Biology of Autism, Curr Opin Neurol., 2010, 23(2):111-117.

19. Grigorenko EL, Han SS, Yrigollen CM, et al. Macrophage mi-
gration inhibitory factor and autism spectrum disorders. Pe-
diatrics, 2008, 122(2):438-445.

20. Gupta S,  Aggarwal S, Rashanravan B, et al. Th1- and Th2-like 
cytokines in CD4+ and CD8+ T cells in autism. J Neuroimmu-
nol, 1998, (85):106-109.

21. Heuer L, Ashwood Paul, Schauer Joseph, et al. Reduced 
Levels of Immunoglobulin in Children With Autism Corre-
lates With Behavioral Symptoms. Autism Research, 2008, 
1(5):275-283.

22. Huerta PT, Kowal C, DeGiorgio LA, et al. Immunity and be-
havior: antibodies alter emotion. Proc Natl Acad Sci USA, 
2006, 103(3):678-883.

23. Jones AL, Mowry BJ, Pender MP, et al. Immune dysregula-
tion and self-reactivity in schizophrenia: do some cases of 

schizophrenia have an autoimmune basis? Immunol Cell 
Biol, 2005, 83(1):9-17. 

24. Kiessling LS, Marcotte AC, Culpepper L. Antineuronal anti-
bodies: tics and obsessive-compulsive symptoms. J Dev Be-
hav Pediatr, 1994, 15(6):421-425. 

25. Kowal C, DeGiorgio LA, Nakaoka T, et al. Cognition and im-
munity; antibody impairs memory. Immunity, 2004, 21(2):179-
188.

26. Molloy CA,  Morrow AL, Meinzen-Derr J, et al. Elevated cyto-
kine levels in children with autism spectrum disorder. J Neu-
roimmunol, 2006, (172):198-205.

27. Nickl-Jockschat T, Michel TM, The role of neurotrophic fac-
tors in autism, Molecular Psychiatry, 2011, (16):478-490.

28. Okada K, Hashimoto K, Iwata Y, et al. Decreased serum 
levels of transforming growth factor-beta1 in patients with 
autism. Prog Neuropsychopharmacol Biol Psychiatry, 2007, 
31(1):187-190.

29. Pandey RS, Gupta AK, Chaturvedi UC. Autoimmune model 
of schizophrenia with special reference to antibrain antibod-
ies. Biol Psychiatry, 1981, 16(12):1123-1136. 

30. Perrin EM, Murphy ML, Casey JR, et al. Does group A beta-
hemolytic streptococcal infection increase risk for behavioral 
and neuropsychiatric symptoms in children? Arch Pediatr 
Adolesc Med, 2004, 158(9):848-856.

31. Rothermundt M, Arolt V, Bayer TA, Review of immunologi-
cal and immunopathological  ndings in schizophrenia. Brain 
Behav Immun, 2001, 15(4):319-339. 

32. Singer HS, Morris CM, Gause CD, et al. Antibodies against 
fetal brain in sera of mothers with autistic children. J Neuroim-
munol, 2008, 194(1-2):165-172. 

33. Vargas DL, Nascimbene C, Krishnan C, et al. Neuroglial ac-
tivation and neuroin  ammation in the brain of patients with 
autism. Ann Neurol, 2005, 57(1):67-81. 

34. Warren RP, Singh VK, Cole P, et al. Increased frequency of 
the null allele at the complement C4B locus in autism. Clin 
Exp Immunol, 1991, (83):438-440.

35. Wills S, Cabanlit M, Bennett J, et al. Detection of autoantibod-
ies to neural cells of the cerebellum in the plasma of subjects 
with autism spectrum disorders. Brain Behav Immun., 2008, 
685-687.

36. Yeh CB, Wu CH, Tsung HC, et al. Antineural antibody in pa-
tients with Tourette’s syndrome and their family members. J 
Biomed Sci, 2006, 13, (1):101-112. 

37. Zimmerman AW, Connors SL, Matteson KJ, et al. Maternal 
antibrain antibodies in autism. Brain Behav Immun, 2007, 
21(3):351-357.

   :
-   

  
 „ ”

. „ . . ”  1
1431 
GSM: 0895472527

-mail: helen_aivan@abv.bg


