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„IMPACT FACTORS OF INFLAMATION ON 

PREGNANCY COMPLICATED BY PREECLAMPSIA“ 

– Doctoral Dissertation – 

 

SUMMARY 

 

Introduction 

 

Preeclampsia is a common disorder of pregnancy characterized by disturbed placentation and 

hemodynamic response to pregnancy. It remains to be a leading cause of maternal morbidity 

and mortality and is associated with a significant increase in perinatal mortality, a clear 

etiology and pathophysiology is still unknown. It occurs in 3-14% of all pregnancies in the 

world and to moderate pre-eclampsia by 75% and 25% severe preeclampsia. 

Early prediction and prevention of pre-eclampsia is a dream of many obstetrician during 

generations. We used the number of tests (biophysical, biochemical ...) during the years of 

testing (more than 60 tests), but none of them gave the expected results of reliability as the 

sole test. More markers of inflammation and inflammatory responses has been studied in pre-

eclampsia, in order to define their role in the pathogenesis and disease prediction. 

Many studies have addressed the role of inflammation in the pathogenesis of preeclampsia. 

However, little is known about the relationship between the severity of inflammation and 

severity of preeclampsia due to insufficient testing on this topic. 

 

Aim 

Since prevention is not possible to estimate severity of disease intensive supervision during 

the further course of pregnancy should be the target. 

1. To determine the effect of the levels of cytokines on the clinical parameters of pregnant 

women with preeclampsia. 

2. Define the demographic and socio-economic characteristics of pregnant women with the 

risk of pre-eclampsia in Macedonia,. 

3. Assessment the impact factors of inflammation in certain biophysical and biochemical 

markers for prediction of severe preeclampsia in relation to women in the general obstetric 

population. 
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4. Evaluate the diagnostic and prognostic test options concentration levels of inflammation 

factors in maternal serum as a test to assess the severity of preeclampsia in the third trimester 

of pregnancy. 

5. Determinate the dependence of pregnancy, mode of completion and perinatal outcomes in 

relation to  inflammatory response 

 

Materials and methods 

The study was conducted as prospective study at the University Clinic of Gynecology and 

Obstetrics, University "Ss. Cyril and Methodius" in Skopje, Macedonia. The study included 

50 pregnant women with singleton pregnancies between 28 and 40 gestational weeks 

hospitalized with symptoms of pre-eclampsia, determined by standard clinical laboratory 

analysis. 

The control group consisted of 50 normotensive pregnant women of the same gestational age 

(+ / - 1 Week), parity (primapara, parity 1 to 4 and parity> 4) and maternal age (<20 years, 20 

to 35 and> 35 years). 

 After obtaining consent for participation in the examination of every pregnant woman, we 

took a detailed history, perform cardiotocography, ultrasound biometry and Doppler of 

fetomatemal unit, we took a blood sample to determine the appropriate serum concentrations 

of appropriate markers. Clinical laboratory testing to assess the severity of pre-eclampsia 

(moderate or severe). Inflammatory cytokines were analyzed from peripheral blood 1-1,5ml 

by enzymatic amplification chemiluminescence on the device Immulite 1000, Siemens 

Healthcare Diagnostics, USA. 

The duration of pregnancy, method of delivery, birth weight and length of the child at birth, 

Apgar score, are also analyzed. 

The data were digitized and all statistical tests were performed using SPSS version 13.0. We 

used descriptive statistical analysis that we would display the following parameters: mean, 

standard deviation, coefficient of variation, variation interval. Categorical variables were 

tested using Chi square and Fisher exact tests and quantitative variables were analyzed with 

independent sample test and Mann-Whiteney's U test to determine the correlation between 

the variables we used Spearman Rank Correlation Orded test and Pearson's linear correlation 

coefficient. We used binary logistic regression to determine the predictive role of the 

parameters analyzed. 

Results 

The average age of pregnant women included in the study was 32.06 ± 4.8 in the range of 20 

to 40 years. Our data indicate a significant relationship between nulliparity, age, pregnant 

women, their nutritional status assessed by BMI and their religious convictions. History 



xi 

 

pregnant women about previous obstetric complications associated with hypertension, 

diabetes and smoking are important predictors of preeclampsia in our study. 

Multiple analysis of this study as independent significant factors for severe pre-eclampsia, 

confirms the ages of pregnant women: a systolic blood pressure of 160 mmHg and higher 

diastolic blood pressure of 100 mmHg and higher, the existing proteinuria, serum LDH 

values of 450 and above, and reduced serum concentrations of IL-4 and IL-tenth. 

Preeclampsia has a significant impact on the mode of delivery and newborn weight. The 

results of our study show that the birth by caesarean section is indicated in 10% of 

normotensive pregnant women and 46% in pregnant women with preeclampsia (52% severe, 

moderate 40%). 

Pregnancy ended with  preterm delivery at 20% of normotensive pregnant women and 

insignificantly higher percentage of 36% in the group with preeclampsia. 

Tested differences between the analyzed groups in relation to the fetus (IUGR and SGA) 

show that pregnant women with preeclampsia often give birth with SGA, regardless of the 

severity of the disease, compared to normotensive pregnant women. 

 

Conclusion 

Comparison of changes in the profile of cytokines with increasing severity of preeclampsia 

may allow us to determine the level of compensation of pathological conditions that reflects 

the level of implementation and functional reserves of various mechanisms to maintain 

homeostasis. This happens in the background of increased concentrations of other 

proinflammatory cytokines and decreased levels of anti-inflammatory cytokines IL-4 and IL-

10. 

1. Multiple analysis of this study as independent significant factors for severe pre-eclampsia 

confirms: КРО ≥ γ5 вОКrs, ЧuХХТpКrТtв and ethnicity, and as insignificant factors confirms 

smoking, Diabetes gestationes and preeclampsia in prior preegnancy. 

2. In pregnant women with mild preeclampsia there is ТЧМrОКsО ШП IL 1 , IL β, IL 4, IL 8, IL 
10, TNF and IL 6 (statistically significant) compared with normotensive pregnant woman. 

3. In pregnant women with severe preeclampsia significantly reduces the levels of IL 4 and 

IL 10, and increasing the levels ШП IL β, IL 6, IL 8, IL 1 , КЧН НШОs ЧШt МСКЧРО sТРЧТПТМКЧtХв 
the level of TNF compared with normotensive pregnancies. 

4. Preeclampsia has a significant impact on the way of delivery and newborns weight. In 

pregnant women with preeclampsia and low levels of factors of inflammation significantly 

higher percentage of deliveries were by Caesarean section, a significantly smaller percentage 

of vaginaldelivery.Preterm births insignificantly is in  higher percentage in pregnant women 

with preeclampsia compared to control group. 
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5. The best statistical model for predicting the severity of preeclampsia is the correlation of 

the levels of serum interleukin (IL-4 and IL-10) with indicators of pre-eclampsia: LDH, 

creatinine, uric acid, and platelet count. 

However, the study is only the beginning of this type of research in our population. Further 

research is needed in terms of evaluating the costs and benefits of using such a test in order to 

prevent subsequent unnecessary interventions in groups with low risk, and realizing the 

benefits of such interventions in high-risk groups, the patient is given. 

 

Key words: cytokines, TNF-α, moderate pre-eclampsia, sever pre-eclampsia, prediction 

factors 

Scientific field: Pre-eclampsia 
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 ;        17%  ђ   8%  

  (5β).    ,      
     ,     

   (VIP) (53).  

 

1.2.5.   

           .  , 

    , ђ   ,     
    ,    ђ  , -

   (IUGR),     . 

 , ,    ,    
  ;        

  γβ%         (59).  

GOPEC  (  )    1000   
      ,  eo  -

 a ђ     (9%      
   ,    β7%    ) (60).  

  ,           
   γ4.  , ђ     ђ    

3-  ,        (60).  ,   
          .   

           , 
    ,    .      

      .     
 GOPEC           

              
  ,          ,    

    (60).   

     600.000  ,    
Wikström  ,     ,    

,       (61).     
        ,  , 

 ,     -  (CO),     
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.    ,    ,    
  , CO       

   (62).    CO ђ   -

        , 
         . ,   

     ,     
          

 (22).  

          

   ђ     .     
     ,     γ0-32.  

,    ,        
,     γ0-32.    (61).       
           .  

            
,         .  

         ,     
            
  .  

 

1.2.6.    

 ,           
   .  , ђ ,   

  ;          
     .      

      ,     
      ,  ђ  

  .        
  (6γ)    ,    

    .   ,  
       ,     

        . 

         џ   
   (ACOG)       

   γ0       (67). 
,  NICE   "       

    " (68). ,      
,            
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        . 

 

1.3    јu 

   ђ       ђ  
,       (73). 

   ,     
,        , 

          
 (74).   

1.3.1     

         50 , 
   ,        . 
             

,    -  . 
   ,         

    .       -

 .  

1.3.1.1      

             
  “notch” ( )     .   
           
.    ,     
,        ,   

         “notch”-  
 β0.  β4.   (  5. ) (75).       

     (RI, maximum-minimum velocity/  
)    (PI, maximum-minimum velocity/  ) 

  ,       ђ  8  18 
 .  
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 5.    (     ) 
(75) 

     

      ;   
   ,      .  

         
,       ,    ,  

    .      cut-off   
RI  PI  ,   "ЧШtМС- ".  

           

  .       1β. 

 ;          
  (LR)      5,     LR  

0,5 (75).        О,    
  УО   Ш.  

  - ,         
ђ         ,    

   ,           

 .  

,      ,   

 ,    -  ,    
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    (77). 

 

 

 6. И  NOTCHING-    Resistance Index-   . 
 notМС          

 

 

 7. И  NOTCHING-    RОsТstКnМО InНОб-   . 
     ђ      . 
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  ,             

           . 
          

 (1β),   ,        
   ђ  ,      
 7-5β%      8-9γ% (78).       
     ,      

   ,      . 

-   γ4      (SP),  
 (DP),    (MAP)      

            (79). 

ђ     MAP     SP, DP     

ђ        ђ  ; MAP≥90 

ЦЦHР       Ш    γ,5  
    (likelihood ratio)  0,46.  

 

А      

        ђ    
,           

      .   
  ђ  Methyl dopa,       

  ,         
  .    ђ      , 

            
      .     

        
   (82). 

 

    

            

 ,         , 
        .     

  ,        
.       ;    

       -   
.             
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 ,           
    .       

             
  .  

 

 ј   
       ђ    . ђ  

 ђ         . 
     ,     

:  , ,   .  
         ( )  

    ,    
    (84).       

          
  .   4-7       

  ,    , ђ          

 (85).  

   -     ,   
      .  , 

         .  

     ђ  ,     
-   ,        

  (86). 

      -  -      ђ  
   . -       

        
.  ,         -

. " " -      -    
   .  ,  α - , 

 -         
  ,  (87).  

-         
 ,   1 . ђ , - , ђ , 

        B-

        4 + - ,   2 

.            -

.       -      
 -            

(88).  
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-   α -      4 + -    8 
+  - ,       . 

 -      " "  , 

         . -

        ђ     

        .    
    β   -   ( ).  -

           

           (89). 

 

1/ 2     

 -          
      ,      

  .  4 +        
, , -  ( )  1   β ( β)  (90-92). ђ ,  

1/ β ,     (93),      .  

  1    (IFN)-    (LT),   β 
      IL-4, IL-5  IL-9.  

   -     ,     
    .  , IFN-     1  

  1    β. β  , IL-4 

   β       
 IL-10,       

  1 . , 1  β    
    . ђ ,  ,  1  β ,   

   ,      . ,    
  , 1/ β      1   β. 

  1      , -

,    .   β   
  IgE -  /  ,   Ш  

 (94). 

 

-     ј   
 ,    1  β ,     

   .   -

  IL-6  -α         
  (95-97),    ђ   IL-1   IL-10.  , 

Kupferminc    1996.     IL-6     
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        (98).  , Al-

Othman   (99)       IL-6  

     .  

 ,     IL-10  TGF- 1      
        (100).  

         , 
Darmochwal-Kolarz    IL-β    IL-10     

   ђ       (101).  

Gratacos       - -  
  ( - )  ђ        

    (102).  

 

   ј   

     TNF-α     
 (   -γ,   ) (103).  , Wang  

Walsh     TNF-α       
   .           

 TNF-α (104).  

      ђ       
ђ К    .      ,   
      TNF-α  IL-1.      
      .  

        
    ,      

,     Sargent (β00γ).  ,     
       (105). Neale   (106) 

           

  ,          
     .  ,   

     1   
.         

 .  
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     /  , 

,   .       
    ,          

.       , ,  
           

   (107).       , 
       ,     

  .       
ђ   ,   ђ  ,   

  .   

    1   β       
    . β    

 ,      ( . IL-8),  1 
    ,     

( . IL-11).  ,      1  β ,    
      .   

  1   β     ђ    
   ,         

  .         
    1   β .   ,    

         
,   ,       

 (108).  

           .  
           
   ,     ( .   IL-6) 

      ђ  ,   
         (109).  

             
   ,       . 

      ,     ,   
     .      . 

      ,      
     ,     . 

 ,          
 ,     .   
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    ,        , 
      .       
   ,     .   

       ,     
.         IL-1,  

      (110).  

          

       , , , 
, , , , ,   

 .  

          
       , ,    

  ,    ,   
  ,   ,   

     ђ ,    ђ . 
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4. 

 

        

      

 
   

IL-1β / ,  -     IL-12 
-

 (Borish   

 

 , 
      IL-2. B-      Steinke 2003,  

   .  Dinarello  

  
  CNS-   , ,    

.  2000)  
     TNF-α  IL-6. Induces the gene    
  expression for PLA2 and COX-2, which leads to PGE2 and    

  
leukotriene synthesis. 
    

IL-2  T-  
   T- .,    T-

,   , B- ,  
-

 (Borish and  
   T-     Steinke 2003,  
    Romagnani  
    2000)  

IL-4 β , B-    Th2 ,  Th1 β (Borish   

 , , 
,    ,    IРE  IРG4  

B- .  Steinke 2003,  

 
,  , 

     - ,   .  OpaХ   

    MHC  II   CDβγ  
DePalo 
2000)  

    ,  /     
    IL-1, IL-6, IL-8, IL-12, TNF-α  MIP-1α.    

  
  VCAM-1    
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IL-6 

 , 
T-  B-   B-     

 
  (Borish and 

 ,  
 ;  T-  ,     

;    IL-1,      
Steinke 
2003, 

 ,   ,  TNF, IFN- , GM-CSF  MIP-β     -  Opal and 

      .  
DePalo 
2000) 

     

IL-8  , PMN .   , 
-

 (Borish and 

(CXCL8) 

  
 ,         

Steinke 
2003, 

  T- , , CD11b/CD18.  Opal and 

 

,   
.   

DePalo 
2000) 

     

IL-10 , T helper   IFN-   IL-β  Th1 lymphocytes  
 -

 (Borish and 

 , B- IL-4  IL-5  Thβ .    
Steinke 
2003, 

 

,  
T-     IL-1 , IL-6, IL-8, IL-1β  TNF-α   NK-cells.   Opal and 

 cells and mast cells /    IL-1, IL-6, IL-8, IL-12,  
DePalo 
2000) 

  

TNF-α, GM-CSF, MIP-1α  MIP-βα.   CD23, ICAM-1  B7 
. B7        

Th1  Thβ .   

  
IL-10         , 

         .   
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И -1  

-1        IL-1    IL-1b,       
       (111).  

,   IL-8,        
 (11β).  IL-1       , 

         (11γ).   
IL-1      .        

 ,   ,  ,  
,  ,    ,    

      (114).  

           , IL-1 

             
    .    IL-1  

 ,       IL-1, : 
  ,  , , -1,  
      .  

IL-1         ,   
 .    IL-1   , , 

, ,  ,  ,  , 
 ,   . IL-1   ,  , 

  ,  , , , , 
,      (110-113).  

     IL-1,    IL-1 RI  IL-1 RII,   
  IL-1   IL-1b. IL-1 ЊI     IL-1 ,  IL-1 ЊII   

  IL-1  (115).   IL-1    , 
,  , , , , 

,  B- ,    ,  
    (108). 

  IL-1    ,    
     - .    ђ  IL-1  

  ,         , 
         (116,117). 

       
     ,     

    -     
         .  , IL-1, 

   IL-12,   IFH-g   , IFG-g  
        HC  

(116,117).     IL-1      
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 1  β ,         
   (118). 

 

 IL-1    

    , IL-1      
К  ,       IL-2, IL-1β, HF  IFH- .    

     1    β  

(119).  

     IL-1   ,   
О  .         

IL-1,  ,   ,   
        ,     

    .  , IL-1   
    (VEGF), ,   ,  

    ,       
    (113).  IL-1     

       ,    IL-1 

    (LIF).  

  ,     IL-1      
,  , ђ     ђ  (120). 

        βγ%  ђ . 
  IL-1, THF-α, IL-8  IL-6    ђ     

 .        
    ,      

    IL-1.  IL-1b   
   ђ  ,    .    IL-

1b         . 

      ,     
        IL-1b 

(121,122). 

IL-1        ђ . 
 IL-1      ,     

 ,       
       ђ  (123). 

IL-2      15-18kDa   1 . 
ђ   IL-2         , 

  : ,  ,  ,  , 
 ,        1. 
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IL-2 УО          β6-β8   
   4,    , gdT, B, CD4 + CD8 +  abT 

,    (1β4).      IL-2 

     Il-2R, Il-2Ra  Il-2Rb.     IL-2  
;    IL-2Rb (CD1ββ)     

   CD4   CD8     .   , 
  B    ,    IL-15.    
 ,  ,     ,  

 . 

IL-2         1 ,    
      MHC  APC  (124).   
 IL-2     B ,   (  ), 

  (LAK) , /   . 
  CTL      Lymphocyte Activated Killer (LAK)  

(125).  

 ,   IL-2       , 
      CTL,    

  ,        IL-2  
    CTL,      

   .          
 , IL-2        

 .     β    IL-2, ђ    
 IL-2      (1β6).     IL-

2,   B ,  ђ     β    
       ,   

 .  ,      , ђ  
     IL-2 (127,128).  

 

  IL-β    

    IL-2      
1  β ,     IL-2  1  ,   IL-2 

    .    ђ    
   ,    IL-2      

     89-100%      
    (129).  

        IL-2   
       CTL   . 

          
  ,          IL-2. 
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   IL-2  .     

   IL-2      ,  
           

 MHC    1    (129-

132).  

   CTL    IL-2,     
        .  
        CTL      

  .     , CTL   

       , 
          

(130-132).  

 IL-2          

  ,  ђ      . -

- -   .     IL-2   IL-2R  
         ,     

  ђ     (133).  

 

И -4  

-4   β .      
  β . ,      

IL-4       .      
      B  ( )(1γ4).  IL-4  B 

      ,   
 . IL-4       IgE   

      .    , 
  ђ   IL-4  B   ,   

 MHC   II,       
 .   

 

 IL-4    

           
 ,       β .  

 IL-4    6-11   ђ  (135). IL-4  
             IL-3, 

      IL-4 (136,137).  
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   IL-4, ђ        
   . IL-4, IL-6  IL-7    
            (1γ8).  

 ,      β   
 IL-4, IL-5, IL-6       ђ   
    β . 

   

И -6  

, ,       IL-6,  
      β . IL-6  

 B       ,    
.         IL-6.  

         
      ,   

   (1γ9).   , IL-6   
    .     

,  IL-6    IL-1, IL-2  IFH-g. IL-6    
,        , 

       .   
 IL-6       ,    

  IL-6   IL-1  THF-  (140).  

    IL-6        
           
.        β , IL-6   

      B .   ,    
         

   B  (141).  IL-6    
,              

   .        
IL-6  ,       "  IL-6  " (139).  

IL-6   ђ   184         
   (LIF), -  ( )  IL-11.   

IL-6             
  B ,    , , 

,  , , ,    , 
   (139-141).  
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 IL-6     

IL-6       .    
   IL-6,  β ,    

  (14β).     
  IL-6,        IL-6   

(109,1γ7).       , IL-6 

  .       β ,   
IL-6     .        

  ,          
    (1γ6).      IL-6   
  ђ   β   1   . IL-6  

        1/ β 
,        ђ  1  β . 

,  IL-1b       IL-6,    
 1      IL-1b  - ,   

   IL-6, ,   ,   1 
   β ,        

 (119).  

     ,       
       ,   IL-6  

   .       IL-6 

    ,     
   ,   Gutierez  .   

    IL-6,  ђ   
    . ђ ,    

    IL-6  ,   
           B 

 IL-6   (14γ).  

IL-6,   IL-4,          
    (14β).   , IL-6     
       . 

    IL-6   , , ђ  
 ,     ђ .   

 ђ     IL-6  ђ   , 
 ,  ,     ,    

   ђ ,     
 ђ ,    ђ  (1β0). , 

 IL-6            
  (144).         IL-

6    ,        

  IL-6.  



53 

 

И -8  

-8     ,    
      ,    

 .    , ,  
   .  , IL-8     

.    ,      
   β  (145).  

    IL-8   ,     
         IL-8. 

          
      . ђ ,     
  ,          

  .    IL-8       
. ђ          

    IL-8     
         (145). 

 

И -10  

-10     ,     β 
       ,   

      ( ).     
   IL-10,        

,    β      1 
  (146,147).  1  IL-10      1 

     (146,147).   IL-10  
          IL-2 

(148,149).        1   
 IL-10           

 II   ,    (150). M   
 IL-10    ,      

-  (148).   β    IL-10    
   β  . , IL-10  

,    β .     IL-10  
 β   1     IL-10  β  

 (151).    IL-10  B   ,  
    B   IL-10    ,   

  IL-10       
 .  К, IL-10  B К    

    (148-150).  
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IL -10      160 .    
β 4 + ,     B ,  , 1 

,           
  IL-10.   IL-10    

,    ,      
 (148,150).  

      IL-10   
,   IL-10       15. 

 

 IL-10    

   IL-10      
         APCs 1 

, CTL  - ,         
  II    (15β,15γ).   

        MHC 
  II,  IL-10      1 

    (1γ6,1γ8,14β,15γ).  CTL  IL-10, 
      .  
     IL-β  CTL   , IL-10  

     , .  .  

      IL-10        
  ,         IL -2 (146).  

          IL-β   
"  "  ,   IL-10      

   .  

 IL-10  PBMC     RSA    
  IL-10  PBMC    (154).  

 IL-10            
  RSA        

 ,    (155,156).  
 IL-10         (136). 

        IL-10.   
    ђ ,   IL-10  

  (157).   IL-10  -  
          II  

  .    -
      1 ,   

К      ,       
ђ ,        

/  .  
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    β Ш ,    , , 
 , , , , - β  ,  

   IL-10- -  .    
    IL-10,       

   .      
     IL-10,    - β    

      IL-10 (158). 

 

    

 ђ           
   ,        . 

      ђ    ,  
  ,  , , 

       . , 
          ђ    

 ђ   ,    ,    

(159).     - -  ( - ), 
  IL-3 (160)  IL-10 (161)      ,  

     -α  -         
(162,163). IL-β, -α  -      1 ( 1)-   

     -    
. β-  ,   ,  β  IL-4, IL-5, IL-6  IL-10  
     (164,165). β-      

 ,    1      
,       (166,167),  ђ  

(168,169)      (170).  ,   
ђ     -  - .     IL-1, 

IL-2, IL-8, -α  -   ,     
         ,   

  ђ  (171)     (172). 

 

    

            
,      ђ    . ,  

        (159, 164).   
,        ђ    
   (173-175). -   IL-4  IL-10 ђ  

   (170).       

    :   , 
      (176,177).  
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    ,   
,    -α   ,      (168). 

   -α (169-171)  IL-1 (172-174)     

 . ,     
,    -α  IL-1 (175-178); Benio  . (179,180) 

      -α  IL-1  
       .    
      ,       

   .  

    ,  IL-β  IL-18 (181), ђ  
    . IL-18      

 IL-12     1 .  

        ,   ђ  
      -   IL-10 

(182-185).      IL-10      
  -   -α,         

 IL-10,        
  (176).  , IL-10  -   -

         IL-10    
        (186,187).   

    ,     
        

     (188). 

 

    

        .  
 -α        (189-192).    

    -α    ,   
 ,           (193),  

     -α    (194).   
-α      ,          

  (195).      -α    
  Sibai  . (196),        - β  

   ,      
.  

 ,     IL-1 (185), IL-2 (197), IL-6 (198,199,200), IL-8, 

 IL-18 (201)     .   IL-6 

 IL-8 ђ         (202);  
,   IL-6     .  
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    multiplex suspension array  ђ    
,         

  (203).        1/ β   

,      IL-6  -α,  IL-8, IL-10  -

1,    -1  -1,    
   .  

       ,   
-  ,    IL-4 (204,205)  IL-10 (206),    

  .  

        ( ) 
    .      

  -α (β07), -  (β07,β08,β09), IL-2 (192.210), IL-1 

(211), IL-6 (211),  IL-8 (211).   ,   IL-10 (200-203)  IL-

5       (198).  

          
 -   -α    ,     ,  
     β , IL-4, IL-5  IL-10. ђ  

 β  1       
1/          

(212).         
 1     (β10).     

  (β1γ)  1   , ђ         
.       1,  β ,     

(214, 215),       ,   -

  (196). 

Zenclussen (216)     ,    a 1,  
   ,   ,       

, ,        
.        1-     (216).  

       

    ,       

    -α, IL-12, IL-18, IL-1 , IL-6  
IL-8 (217)  .     ђ   

    ,    
       

,             . 

       ,   
         (218). ђ ,  Zenculsenn-  

            E   
,          Д219,220].  
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      ,   
           , 

,   .        
 (1β,βγ),       

.    ,   
  ,       

 (47).  

         
    (1γ0),      .   

         (  5),  
           

.         
(42,100,101,107,109,113,122).  , Redman  . (131)     

         
           
     . 

 6.      

 -α       
      
        
       

-1         
      -   
        

-6       

-8                

 

        (   )  
.           

   , ђ   
,    ,      

 (221).      
  (174),     ,     

  ,    ,    

(222). Benio   . (β00)        ' '  
           . -α  

       ,  , 
 ,      

        (223,224). -α  IL-

1         
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-1      (ββ5),  

        (ββ6,ββ7,ββ8).   
 -α         

(183).   IL-8       
(229),     IL-6    (230),   

           
   .  

  ђ        . 
  IL-6  -α      
       (231).    

       -α      
    ,    -α  

         

 -α        
(232). -α     ,    

,  IL-6  -   (βγ1).  
          

 ,        
(233).        ,   

   ,          
,    (234).    , Tinslei  . (235)  

   1,   IL-2, IL-1β  - , ;   
        1 

,     ,     . 

 1  (β15,β1β)  17  (βγ5)      
    .  -α    

,           ,  
      ђ   -  α  

   (βγ6). 
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Љ   

 

            
       .  ,  

           

. 

 

1.           

. 

β.    -      

   . 

3.          

             

. 

4.        

     ,      
    . 

5.    ,       
    . 
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      Ј           

 

  ђ         
  , , .  

 

  

    100      β8.  40. 

 ,        
     -    Dg: Preeclampsia 

(   ). 

      50      β8.  40. 
  (+ /- 1 ), : ,   1  4   > 

4)   : < β0 ,  β0  γ5  > γ5 ,    
    ,        

        , . 

И   

    28-40    

 ( -  ). 

  

 ,  ,    γ , 
  ,   ,    

,   β8  .     
    (   ,  

 ,   .)      

ђ     . 

 ,   ,       
  ђ  ђ    . 

       

          (  
 )    .       

  ,         .    

    ( )      .  

      ђ     

:  ,      ( /   
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), ,   , ,  , ( ) 
    ,     , 

    ,   ђ ,  

ђ ,    ђ ,   -

/ ,    ,  ,  
 ђ ,       ђ ,     

(BMI),    ,   ,  . 

 ђ     :      
,     ,   ,  

,    (   ),  
  ,      . 

 , ђ    /    . 

1. -         .   

β.     (    ). 

3.  (  )  -  ( - -  
). 

4. -       (  
 ). 

5.      1-1,5 ml    
     Immulite 1000, Siemens 

Healthcare Diagnostics, USA. 

 

 

The IMMULITE® 1000 system 

 

 -    ђ      
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  Orgenium Laboratories ( ),    AviBion ELISA 

 . 

 

 

 

Orgenium Laboratories    AviBion ELISA      
ђ   (    )  , , , 

  ,      

   . 

 

 

 

 

Human IL-1 β ELISA 

 

 

 

 

Orgenium AviBion Human Interleukin-1β ELISA 
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IL-1    ,      .  

      IL-1 . (     
 86/680). 

Product Code   IL01b02 
 

А  А Ј    IL-1 beta 
 

    
 

   ELISA 
 

    96 Test 
 

    Cell culture supernatants, and human serum 
 

    50 µl 
 

Assay Range   15.6-500 pg/ml 
 

   <10 pg/ml 
 

        IL-1 beta 
 

 AssКв    2 hours 30 minutes 
 

        
 

 

Human IL-2 ELISA 

 

 

 

-2 (IL-β) ELIЋA  -     

   IL-β    К ,  
(   )  К.        IL-2. 

  

   IL02001 
 

     IL-2 
 

    
 

   ELISA 
 

    96 Test 
 

    cell culture supernatants, plasma and serum 
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    50 µl 
 

Assay Range   0-2000 pg/ml 
 

   <15pg/ml 
 

        IL-2. 
 

 AssКв    2 hours 30 minutes 
 

        
 

Human IL-4 ELISA 

 

 

Orgenium AviBion Human Interleukin-4 ELISA 

 

-        IL-4  
  ,  (   ),    
 .        IL-4. 

(       88/656). 

Product Code   IL04001 
 

     IL-4 
 

    
 

   ELISA 
 

    96 Test 
 

    Cell culture supernatants, plasma (heparin and citrate) 
and human serum 

 

    50 µl 
 

Assay Range   15.6-250 pg/ml 
 

   <3 pg/ml 
 

        IL-4 
 

 AssКв    2 hours 30 minutes 
 

    a  a   
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Human IL-6 ELISA 

  

 

Orgenium AviBion Human Interleukin-6 ELISA 

 

-          
IL-6    ,  (   ), , 

     .      
  IL-6. (     89/548). 

Product Code   IL06001 
 

     IL-6 
 

    
 

   ELISA 
 

    96 Test 
 

    Cell culture supernatants, plasma (heparin and citrate), 
human serum and other body fluids 

 

    50 µl 
 

Assay Range   7.8-500 pg/ml 
 

   <7 pg/ml 
 

       IL-6 
 

 AssКв    2 hours 30 minutes 
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Human IL-8 ELISA 
  

 

Orgenium AviBion Human Interleukin-8 ELISA 

 

-          
IL-8    ,  (   ),    

 .        IL-8. 

(     89/5β0) 

  

Product Code   IL08001 
 

     IL-8 
 

    
 

   ELISA 
 

    96 Test 
 

    Cell culture supernatants, plasma (heparin and citrate), 
human serum and other body fluids 

 

    50 µl 
 

Assay Range   3.9-125 pg/ml 
 

   <2 pg/ml 
 

       IL-8 
 

 AssКв    2 hours 30 minutes 
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Human IL-10 ELISA 

 

 

Orgenium AviBion Human Interleukin-10 ELISA 

 

-          
IL-10    ,  (   ), ,   

  .        IL-

10. (     9γ/7ββ) 

 А   IL10001 
 

     IL-10 
 

    
 

   ELISA 
 

    96 Test 
 

    Cell culture supernatants, plasma (heparin and citrate), 
human serum and other body fluids 

 

    50 µl 
 

Assay Range   3.9-125 pg/ml 
 

Ћ    <2 pg/ml 
 

        IL-10 
 

 AssКв    2 hours 30 minutes 
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Human TNF-alpha ELISA 

 

 

Orgenium AviBion Human TNF-alpha ELISA 

 

-          
-     ,   ( ,   

), ,  , ,     
 .         

- . (     88/786). 

    TNFa021 
 

     TNF- alpha 
 

    
 

   ELISA 
 

    96 Test 
 

    cell culture supernatants, plasma (heparin and citrate), 
human serum and other body fluids 

 

    50 ul 
 

Assay Range   0-500 pg/ml 
 

   <7 pg/ml 
 

        TNF-alpha 
 

 AssКв    2 hours 30 minutes 
 

       

 

    : 

 MТМroplКt        450 ЧЦ. 

    β Х  1 ЦХ . 

     (β5 Х  350 l). 

  1-β5 ЦХ    . 
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    100 ЦХ  1 l. 

  . 

    . 

 Log-log        ELISA  . 

        . 

 . 

 

   : 

1. ђ             (18-25°C) 

 . 

2.    :     , ђ   
  

        16   
       . 

γ.  -  ђ     ђ .  

 

  

1.   ,   . 

2.     50 Х  β000 pР/ЦХ       
. 

3.      501      . 

   1   γ0    .  

  5б  . 

4.   100 Х   HRP-Streptavidin . 

  30    . 

  5б   . 

5.   50 l TMB One-Step Substrate Reagent   . 

  15    . 
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6.   25 l Stop Solution   . 

      450 ЧЦ  *6γ0 ЧЦ.  

  . 

       ,   Francois and 

Sandra 2009, Fuchs and Schiller 2009.    : AST, ALT, 

LDH, acidum uricum, albumin, globulin, kreatinin, 24h , , 
, CRP   .  

   

          10 
 ,       Duley (1992).  

BMI (   )  

   (BMI)    : BMI =    

    . 

  ,  , ђ     ђ , 
     ђ  ђ    . 

А      

    je    
 . e     

     ±     -  
.         

 (β5% -75%  )   ,  Mann-Whitney  U 

.         
(  )   Chi-square  (   Yates,   

).         (  
  -   ),     ђ  

ђ     . 

   (Binary Logistic Regression)    
ђ         

,        ђ   

 - Њ  95%   (CI).  

p-  < 0,05    .  
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 50 ,      β8.  40. 
 ,         
 .   ,    , 

  :   β5        
 β5     .     

ђ   50    β8.  40.  . 
       1     

ђ     (p=0,004)     ђ  
      (29,9±4,7  34,2±3,85). 

           
  ,     γ4,4±γ,6      

    ,  γ5,5±γ,4      
   . 

     ,    ,  
56%    ,  44%     68%  

  .   , 68% 
,     . 

 
 

 1.  ,      –  
 

   

 PE 

N=50 

  PE 

N=25 

  PE 

N=25 

 

N=50 

 ( )  
mean±SD 

32,06±4,8 29,9±4,7 34,2±3,85 31,8±4,8 

PE/  t=0,27 p=0,8           

ЈE/ ЈE /   F=5,5  
p=0,005**     

 post hoc  PE/ PE p=0,004**             

 ( ) 
mean±S 

34,99±3,5 35,5±3,4 34,4±3,6 34,8±3,6 

PE/  t=0,2 p=0,8             

ЈE/ ЈE /   F=0,6  p=0,5   

  n/% 

 18(36%) 10(40%) 8(32%) 15(30%) 

 28(56%) 11(44%) 17(68%) 34(68%) 

 4(8%) 4(16%) 0 1(2%) 

*p<0,05    **p<0,01 
 
 

     (p=0,08)   
         (β0% 
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 8%),            
     (p=0,049)   

           
 (β8%  8%). 
  BMI       γ4,33±4,5  

 (p=0,09)          ,  
  γβ,88±γ,8. ,      BMI ђ  

   ,     
   ђ    (p=0,026),   

          
ђ     (35,57±4,1  γβ,88±γ,8  p=0,025) (  β).  

 
 

 2.    BMI -   

   

 PE 

N=50 

  PE 

N=25 

  PE 

N=25 

 

N=50 

  n/% 

 40(80%) 18(72%) 22(88%) 46(92%) 

 10(20%) 7(28%) 3(12%) 4(8%) 

PE/  Б2 = 3,0 p=0,08           

PE/  Yates=3,85 p=0,049*           

PE/   Yates=0,02 p=0,9          

PE/ PE  X2 =2,0 p=0,16                     

BMI  

mean±SD, rang 
34,33±4,5 
24,2 - 44 

33,1±4,7 
24,2 - 41 

35,57±4,1 
27 - 44 

32,88±3,8 
27- 43,9 

PE/  t=1,7 p=0,09                    

ЈE/ ЈE /   F=γ,8  p=0,026*      post hoc  PE/K   p=0,025*                  

*p<0,05    **p<0,01 
 

 

 
 1.  ,    BMI -   
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 2.        

 
 

  γ           
  ,     . 

 
    56%     , γ6%   

  , 76%       5γ,1% 
  .    (p=0,004)    

    ђ      ђ , ђ    
      (γ6%  76%). 

 
  ,      ,   
        .   

          
      . 

 
          

,   14,γ%        
 , (  8%    β0,8%     

).          
   ђ        

ђ     (p=0,017).    
    ђ         

ђ     (p=0,004). 
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 3. ,        - 
  

   

 PE 

N=50 

  PE 

N=25 

  
PE 

N=25 

 

N=50 

  n/% 

 22(44%) 16(64%) 6(24%) 23(46,94%) 

 28(56%) 9(36%) 19(76%) 26(53,06%) 

PE/  Б2 = 0,08 p=0,8          

PE/    Б2=1,9 p=0,16           

PE/   Б2=3,6 p=0,056             

PE/ PE  X2 =8,1 p=0,004**              

ј   n/% 

1 12(57,14%) 9(56,25%) 3(60%) 17(77,27%) 

2 9(42,86%) 7(43,75%) 2(40%) 5(22,73%) 

PE/  Б2 =1,9 p=0,16         

PE/   Б2=1,9 p=0,17         

PE/   Yates=0,05 p=0,8            

PE/ PE  Fisher exact p=1,0              

 ј   n/% 

 42(85,71%) 23(92%) 19(79,17%) 50 (100%) 

 7(14,29%) 2(8%) 5(20,83%) 0 

PE/  Yates =5,6 p=0,017*       

PE/  Yates =1,6 p=0,2        

PE/   Yates=8,1 p=0,004**        

PE/ PE Yates=8,1p=0,4                  

*p<0,05    **p<0,01 
 

 
 3.          
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   .      
   β6,5%   ,   16%    γ7,5%  

   ,   10%    
    .      

      ђ     
    (p=0,01). 

 
          

 4%    ,   1β,β%   
,  8%       16,7% 

   .   ђ   ,    
  ,        

 (  4,  4). 
 
 

 4.           

   

  

N=50 

   

N=25 

   

N=25 

 

N=50 

  n/% 

 36(73,47%) 21(84%) 15(62,50%) 45(90%) 

 13(26,53%) 4(16%) 9(37,50%) 5(10%) 

PE/  Б2 = 4,5 p=0,03*         

PE/  Yates=0,14 p=0,86           

PE/  Yates=6,3 p=0,01*           

PE/ PE  X2 =2,9 p=0,08     

ј  n/% 

 43(87,76%) 23(92%) 20(83,33%) 48(96%) 

 6(12,24%) 2(8%) 4(16,67%) 2(4%) 

PE/  Yates=1,3 p=0,25           

PE/  Yates=0,03 p=0,9         

PE/  Yates=2,0 p=0,16           

PE/ PE Yates =0,2 p=0,6                

*p<0,05    **p<0,01 
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 4.          

 
 

       158,5±17,3 ЦЦHР   
      (p=0,000)   

    (158,5±17,γ  11β,γ±1β,β).    , 
      145,4±10,7 mmHР    
  171,5±11,9     ,       

 (p=0,000)    .   
 (p=0,000)    ђ        

,         
       . 

 
 

  ,         
76,9±8,2 ЦЦHР   , 95,4±5,9 ЦЦHР     

,       110,1±9,0 ЦЦHР.    
     (p=0,000) ђ    

,      5   5. 
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 5.       –   

   

  

N=50 

  
 

N=25 

   

N=25 

 

N=50 

 
(mm/Hg) 

mean±SD, rang 

158,5±17,3 
130 - 200 

145,4±10,7 
130 - 160 

171,5±11,9 
145 - 200 

112,3±12,2 
90 - 145 

PE/  t=15,4 p=0,000**                    

PE/ PE /   F=222  p=0,000**     post hoc   p<0,01**                       

ј  
(mm/Hg) 

mean±SD, rang 

102,7±10,6 
80 - 130 

95,4±5,9 
80 - 110 

110,1±9,0 
95 - 130 

76,9±8,2 
60 - 95 

PE/  t=13,6 p=0,000**                  

PE/ PE /   F=154,3  
p=0,000**     

 post hoc   p<0,01**                            

**p<0,01 
 
 
 

 
 5.       –   

 
 
           

 β,9±1,7 gr/l. ђ         
   ,        

      (4,3±0,9  1,57±1,2). 
   6   6     ,   

,    ,        .   
 5β%          (γ 
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), ,  4%       β5   
  . 
 6.   –   

   

  

N=50 

  
 

N=25 

  

N=25 

 

N=50 

ј  

mean±SD, rang 
2,9±1,7 
0,3 – 7,2 

1,57±1,2 
0,3 – 4,1 

4,3±0,9 
3,0 – 7,2 

 

PE/ PE  Z=5,6 p=0,000**                  

ј  (≥ ++dТpstТck) 
 + 22(44%) 22(88%) 0  

 ++ 2(4%) 2(8%) 0  

 +++ 26(52%) 1(4%) 25(100%)  

**p<0,01 
 
 

 

 
 6.   –   

 

    AST      
 50,5±39,7 u/l,  48,1±40,2 u/l       

52,9±39,9 u/L     .    
  AST   23,4±9,5 u/l. 

  ђ        
 (p=0,0008)    AST     

.     ,    ђ     
   (p=0,02),    ђ     
   (p=0,002). 
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  ALT   (p=0,018)      
   ђ      . 

    ,       
        ,    

 (p<0,01)    LDH  ђ    
.          

LDH         .   7  
 7         ,  

       281,8±76,2 mg/l    460,3±79,4 mg/  
     . 

 
 7.  AST, ALT   LDH    -   

   

  

N=50 

  
E 

N=25 

  E 

N=25 

 

N=50 

АST(u/L) 

mean±SD, median, rang 

50,5±39,7 
med 30,5 
10,8-145 

48,1±40,2 
med 26,0 
12 - 145 

52,9±39,9 
med 36,0 
10,8 - 124 

23,4±9,5 
med 22,0 
10 - 51 

PE/  Z=3,3 p=0,0008**         

PE/ PE /  H=11,5  
p=0,003**   

 PE/  p=0,02*  PE/  p=0,002**   

ALT(u/L) 

mean±SD median, rang 
57,6±47,9 

45,5 
7,7 - 172 

57,7±49,2 
45,0 

8,5 - 160 

57,5±47,7 
52,0 

7,7 - 172 

29,3±13,6 
25,0 

10 - 69 

PE/  Z=2,4 p=0,018*         

PE/ PE /  H=5,7  p=0,06       

LDH(mg/L) 

mean±SD, rang 
403,3±103,6 

214 - 650 
346,3±94 
214 - 585  

460,3±79,4 
320 - 650 

281,8±76,2 
126 - 421 

PE/  t=6,7 p=0,000**                  

PE/ PE /   F=39,8  
p=0,000**     

 post hoc    p<0,01**                  

**p<0,01 
 
 



81 

 

 
 7.  AST, ALT   LDH    –   

 
 

  8          
    ST, ALT  LDH      

  ,  ђ       
. 

 
 8.  AST, ALT   LDH  /  

        
E 

N=25 

  E 

N=25 

 

N=50 

АST(u/L) 

mean±SD 

   >  β,5  
    > 2,26   

48,1±40,2 
 

52,9±39,9 
 

23,4±9,5 
 

ALT(u/L) 

mean±SD  
   >  1,97  
  > 1,96  

57,7±49,2 
 

57,5±47,7 
 

29,3±13,6 
 

LDH(mg/L) 

mean±SD 
   >  1,βγ  

     > 1,6γ  
346,3±94 

 
460,3±79,4 

 
281,8±76,2 

 

 
 

          
.  

 
    (p=0,014)        

        (61,36±5,2  58,4±6,5).   
   (p=0,049) ђ        

 (61,36±5,2  58,3±4,1). 
 

       ,   
 β9,4±3,2 gr/l     (p=0,04)     

       - 31,5±3,7 gr/l,    
            

32,6±2,5 gr/l. (  9,  8). 
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 9.        –   

 

   

 E 

N=50 

  
E 

N=25 

  E 

N=25 

 

N=50 

 (gr/L) 

 mean±SD, rang 
58,4±6,5 
31 - 69 

57,5±8,4 
31 - 69 

58,3±4,1 
50 - 69 

61,36±5,2 
30 - 66 

PE/  t=2,5 p=0,014*     

PE/ PE /   F=3,1  
p=0,048*     

 post hoc   PE/K   p=0,049*                  

a (gr/L) 

 mean±SD, rang 

30,5±3,6 
21 - 37 

31,5±3,7 
22 - 37 

29,4±3,2 
21 – 36,65 

32,6±2,5 
27 - 37 

PE/  t=3,4 p=0,001**     

PE/ PE /   F=9,1  
p<0,01**         

 pШst СШМ  ЈE/ PE  p=0,04*  ЈE/K   p<0,01**          

*p<0,05    **p<0,01 
 
 
 

 
 8.  ,    –   

 
 
   10         

,         
          ,  ђ  

     . 
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 10.     /  

     
 

  
E 

N=25 

  E 

N=25 

 

N=50 

(gr/L) 

mean±SD 

   < 0,94 
 

    < 0,95   

57,5±8,4 
 

58,3±4,1 
 

61,36±5,2 
 

a (gr/L) 

mean±SD  
   < 0,97 

 
    < 0,9    

31,5±3,7 
 

29,4±3,2 
 

32,6±2,5 
 

 
 

     287,9±71,9 µЦШХ/L     
 ,  279±68,2 µЦШХ/L      

  296,8±75,5 µЦШХ/   .   
 (p<0,01)  ђ     . 

           
   (p<0,01)       

,  ђ    . 

        39,1±8,7 µЦШХ/L   
, 49,7±14,3 µЦШХ/L     ,  63,1±22,8 µЦШХ/L  
    .    ,  

          ,    
   56,8±20,1 µmol/L.  

     ђ     
    ђ    . 

         (p<0,01) 

     ,      
     (242,8 ± 68,β  285,2 ± 62,5). 

         
  268,9 ± 60,4 x 109/L,    ђ     

  ђ     p<0,05,        
     β16,6 ± 67,4 x 109/L,   

 ђ      ђ      p< 

0,01 (  11,  9).  
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  11.   , ,  –   

   

 PE 

N=50 

  E 

N=25 

  E 

N=25 

 

N=50 

acidum uricum (µmol/L) 

mean±SD, rang 
287,9 ±71,9 
112 - 401 

279±68,2 
112 - 385 

296,8±75,5 
147 - 401 

215±63,7 
111 - 391 

PE/  t=5,4 p<0,01**     

ЈE/ ЈE /   F=14,8  
p<0,01**     

 pШst СШМ  ЈE/K   p<0,01**  ЈE/K   p<0,01**          

(µmol/L) 
mean±SD, 
median, rang 

56,8±20,1 
53,5 
24 - 135 

63,1±22,8 
58 
26 - 135 

49,7±14,3 
47 
24 - 97 

39,1±8,7 
38 
21 - 56 

PE/  Z=5,6  p<0,01**             

PE/ PE /  H=36   p<0,01**      PE/K  p<0,01**   ЈE/K   p<0,01**   PE/ ЈE 
p<0,01**                                                                            

(x 10
9
/L) 

mean±SD, rang 
242,8±68,2 
100 - 401 

268,9±60,4 
189 - 401 

216,6±67,4 
100 - 320 

285,2±62,5 
179 - 450 

PE/  t=3,2 p<0,01**     

ЈE/ ЈE /   F=9,9  
p<0,01**     

   ЈE/ ЈE p<0,05*        ЈE/K   p<0,01**                      

*p<0,05    **p<0,01 
 
 

 
 9.   , ,  –   

 

   1β          
       ,   

             
  ђ       . 
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 12.   , ,  /  
 

        E 

N=25 

  E 

N=25 

 

N=50 

acidum uricum 

(µmol/L) 
mean±SD 

   > 1,3  
    > 1,38   

279±68,2 
 

296,8±75,5 
 

215±63,7 
 

(µmol/L) 
mean±SD, 
 

   > 1,61  
    > 1,27   

63,1±22,8 
 

49,7±14,3 
 

39,1±8,7 
 

(x 

10
9
/L) 

mean±SD  

   < 0,94  
    < 0,76    

268,9±60,4 
 

216,6±67,4 
 

285,2±62,5 
 

 
 

  1γ,   9       
IL-2, IL-4  IL-6   . 

 

  IL-β       41,6±γ4,9 

pg/ml,  γ7,6±β7 pg/ml        45,7±41,6 
pg/ml      .      

 IL-β     16±8,γ pg/ml. 

      (p<0,01) ђ    
  IL-2 ђ       

.        IL-β   
   ,            

       .    
     ( =0,4)   IL-β  

  ђ      . 

    ,            
 ,    ( =0,0β)   IL-4  , 

 ђ    .    ђ    
      ( =0,6),     

         
 (p<0,01),        (p<0,01).  

  IL-4      ,     
        
    1,386±1,79 pg/ml.       

  0,448±0,725 pg/ml,           
      IL-4  0,917±1,43 

pg/ml. 
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      ( =0,01)   IL-

6       ,     ђ  
       ,    

ђ          
( =0,1).   ,     , 

       IL-6  .   

  e  1γ          
  IL-6  16±42,1 pg/ml,  18,γ±4β,1 pg/ЦХ    

    13,8±42,9 pg/ml      
 .      

 IL-6  , 2,8±9,6 pg/ml. 

 
 13.  IL-2, IL-4  IL-6 /   

   

 E 

N=50 

  E 

N=25 

  E 

N=25 

 

N=50 

IL-2 (pg/ml) 
mean±SD, median, rang 

41,6±34,9 
35,4 
7,4 – 220,6 

37,6±27 
31,5 
7,45 – 108,8 

45,7±41,6 
40,5 
8,2 – 220,6 

16±8,3 
13,7 
4,3 – 36,9 

PE/  Z=5,6  p<0,01**             

PE/ PE /  H=31,9   
p<0,01**       

 PE/K  p<0,01**   ЈE/K   p<0,01**  PE/ ЈE 
p=0,4 

IL-4 (pg/ml) 

 
mean±SD, median, rang 

0,917±1,43 
0,46 
0,12 – 9,75 

1,386±1,79 
0,95 
0,41 – 9,75 

0,448±0,725 
0,32 
0,12 – 3,91 

0,39±0,12 
0,36 
0,27 – 0,87 

PE/  Z=2,0  p=0,02*            

PE/ PE /  H=54,6   
p=0,000**      

 ЈE/K  p=0,000**   ЈE/K   p=0,6     ЈE/ ЈE 
p=0,000** 

IL-6 (pg/ml) 

 
mean±SD, median, rang 

16±42,1 
1,38 
0,66 - 185 

18,3±42,1 
1,74 
0,66 - 185 

13,8±42,9 
1,15 
0,73 - 185 

2,8±9,6 
1,02 
0,42 – 68,4 

PE/  Z=2,6  p=0,01*             

PE/ PE /  H=7,8   p=0,02*     ЈE/K  p<0,01**    ЈE/K   p=0,1       ЈE/ ЈE 
p=0,2 

*p<0,05    **p<0,01 
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 10.  IL-2, IL-4  IL-6 /   

 
 
   14       , 

      IL-2, IL-4  IL-6    
       ђ     

    . 
 
 

 14.  IL-2, IL-4  IL-6 /  

        E 

N=25 

  E 

N=25 

 

N=50 

IL-2 (pg/ml) 

mean±SD 

   > 2,35  
    > 2,86   

37,6±27 
 

45,7±41,6 
 

16±8,3 
 

IL-4 (pg/ml) 

mean±SD, 
   > 1,9  

    > 1,31   
0,74±1,26 0,51±0,71 

 
0,39±0,12 
 

IL-6 (pg/ml) 

mean±SD  
   > 6,53  

    > 4,93   
18,3±42,1 
 

13,8±42,9 
 

2,8±9,6 
 

 
 

        ( =0,7)  
 IL-8  ,           

         
  ( =0,17).  ,  ,     

  IL-8    ,     15. 

 ,   ђ     IL-10 

  ђ      ( =0,5),    
 (p<0,01)      /  

/  ,       
            
        ,    
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.   IL-10    23,2±40,7 pg/ЦХ   

 ,  45,5±48,4 pg/ЦХ      
  0,8±0,4 pg/ЦХ       .  

         
4,2±6,7 pg/ml. 

     ( =0,0β)   
 IL-     ,     

(p<0,01)            
ђ    ,    ђ     

     ( =0,5).  =0,04  
ђ      ђ    

 . 

      IL-   1,8±7,4 pg/ml 

    .         
    ,        

      11,3±35,7 pg/ml (  15, 
 11). 

 

 

 15.  IL-8, IL-10  IL- /   

   

 E 

N=50 

  E 

N=25 

  E 

N=25 

 

N=50 

IL-8 (pg/ml) 

 
mean±SD, median, rang 

46,4±117,2 
6,31 
2,39 - 697 

57,1±93,6 
8,11 
3,05 - 259 

35,7±138 
5,99 
2,39 - 697 

13,6±33,1 
6,03 
1,2 - 237 

PE/  Z=0,4  p=0,7             

PE/ PE /  H=3,6   p=0,17         

IL-10 (pg/ml) 

 

mean±SD, median, rang 

23,2±40,7 
1,36 
0,2 - 164 

45,5±48,4 
27,28 
0,56 - 164 

0,8±0,4 
0,75 
0,2 – 2,12 

4,2±6,7 
1,47 
0,44 – 26,28 

PE/  Z=0,6  p=0,5             

PE/ PE /  H=37,68   
p<0,01**             

 ЈE/K  p<0,01**   ЈE/K   p<0,01**  ЈE/ ЈE 
p<0,01** 

IL-β (pg/ml) 
 

mean±SD, median, rang 

6,6±25,7 
0,78 
0,42 - 131 

1,9±4,9 
0,67 
0,42 – 24,67 

11,3±35,7 
0,95 
0,49 - 131 

1,8±7,4 
0,665 
0,13 - 53 

PE/  Z=2,3  p=0,02*             

PE/ PE /  H=9,8   
p<0,01**             

 ЈE/K  p=0,5     ЈE/K   p<0,01**      ЈE/ ЈE 
p=0,04*   

*p<0,05    **p<0,01 
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 11.  IL-8, IL-10  IL-  /   

 

   16         
   IL-8, IL-10  IL-        

            
 . 

 
 

 16.  IL-8, IL-10  IL-  /  

        E 

N=25 

  E 

N=25 

 

N=50 

IL-8 (pg/ml) 
mean±SD 

   > 4,2  
    > 2,62   

57,1±93,6 
 

35,7±138 
 

13,6±33,1 
 

IL-10 (pg/ml) 
mean±SD, 

   > 10,8  
    <0,19    

45,5±48,4 
 

0,8±0,4 
 

4,2±6,7 

IL-β (pg/ml) 
mean±SD  

   > 1,05  
    > 6,28   

1,9±4,9 
 

11,3±35,7 
 

1,8±7,4 
 

 
 

      ( =0,7)    
   CRP- .    p<0,01 ђ   ђ  

  ,        
,     .   CRP–     

,          ,    1β 
mg/L,            4,7±4,6 

mg/L. 

   ђ       TNF-α  
           

       ђ    
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   ( =0,01β). TNF-α     146,3±254,3 pg/ЦХ  
   ,  206,6±300,9 pg/ЦХ     

  86,1±184,3 pg/ЦХ     ,     
 58,3±243,4 pg/ЦХ      (  17, 

 12). 

 
 17.  CRP  TNFL-К /   

   

 E 

N=50 

  E 

N=25 

  E 

N=25 

 

N=50 

CRP (mg/L) 
 mean±SD, median, rang 

12,5±8,5 
12 
0,1 – 35,1 

12,8±7,3 
12 
0,1 - 29 

12,2±9,6 
12 
0,9 – 35,1 

4,7±4,6 
2,6 
0,1 – 15,9 

PE/  Z=4,9  p<0,01**             

PE/ PE /  H=24,8   
p<0,01**       

 PE/K  p<0,01**   ЈE/K   p<0,01**  PE/ ЈE 
p=0,7   

TNF-α (pg/ml) 

 
mean±SD, median, rang 

146,3±254,3 
31,15 
5,41 – 954,8 

206,6±300,9 
46,33 
5,41 – 954,8 

86,1±184,3 
22,07 
6,98 - 896 

58,3±243,4 
19,14 
6,27 - 1743 

PE/  Z=1,6  p=0,1            

PE/ PE /  H=6,1   
p=0,048*             

 ЈE/K  p=0,012*     ЈE/K   p=0,8      ЈE/ ЈE 
p=0,1   

*p<0,05    **p<0,01 
 
 

 
 12.  CRP  TNF-α/   

 

  18         
  CRP-   TNF-α        

   ђ       . 



91 

 

 18.  CRP  TNFL-a /  

        E 

N=25 

  E 

N=25 

 

N=50 

CRP (mg/L) 
mean±SD 

   > 2,72  
    > 2,59   

12,8±7,3 
 

12,2±9,6 
 

4,7±4,6 

TNF-α (pg/ml) 
mean±SD, 

   > 3,54  
    > 1,48   

206,6±300,9 
 

86,1±184,3 
 

58,3±243,4 
 

 
      ђ  .   

    ђ      10%  
  46%   ,    40%    

   5β%    .  
    ђ       

  ( =0,000006), ђ       
  ( =0,00β),   ђ       
  ( =0,00006).     ђ   β0% 

       , γ6%   
 ( =0,07) (  19).      

 
 19.           

   ђ  
 

   

 E 

N=50 

  E 

N=25 

  E 

N=25 

 

N=50 

  n/% 

 27(54%) 15(60%) 12(48%) 45(90%) 

 23(46%) 10(40%) 13(52%) 5(10%) 

PE/  Б2 = 16,1 
p=0,000006**    

    

PE/  Б2 = 9,4 p=0,002**          

PE/  Б2 =16,1 
p=0,00006**        

    

PE/ PE  X2 =0,7 p=0,39     

 ђ ј n/% 

 32(64%) 23(92%) 20(83,33%) 40(80%) 

 18(36%) 2(8%) 4(16,67%) 10(20%) 

PE/  X2=3,2 p=0,07           

PE/  Yates=0,03 p=0,9         

PE/  Yates=2,0 p=0,16           

PE/ PE Yates =0,2 p=0,6                

*p<0,05    **p<0,01 
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ђ .    ђ      

  2861,7±683,5 gr        
   ђ     ,   3188,5±417,2 gr 

(p<0,004).       (p<0,001)   
  ђ       ,  ђ  

 ђ     (β7γγ,6±741,β  3188,5±417,2). 

  β0    Ph    ђ      
  ђ ,       . 

 
 

 20.   , ph ђ  -   
 

   

 E 

N=50 

  E 

N=25 

  E 

N=25 

 

N=50 

  (Рr) 
mean±SD, rang 

2861,7±683,5 
1260-4260 

2989,8±609,3 
1680-4260 

2733,6±741,2 
1260-4150 

3188,5±417,2 
2100 – 3960 

PE/  t=2,9  
p<0,004**         

    

ЈE/ ЈE /  F=5,5   
p<0,005**       

 ЈE/K  p=0,1   ЈE/K   p<0,001**  ЈE/ ЈE p=0,19   

Ph  ђ  

mean±SD, rang 
7,2±0,09 
6,98-7,36 

7,22±0,09 
7,05-7,36 

7,186±0,09 
6,98-7,33 

7,219±0,08 
6,95-7,36 

PE/  =0,9  p=0,3           

ЈE/ ЈE /  F=1,5   
p=0,22             

  

Apgar score 1-  . 
median, rang 

7(3-9) 7(3-9) 7(4-8) 8(6-9) 

Apgar score 5-  . 
median, rang 

8(4-10) 8(4-10) 8(5-9) 9(7-10) 
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Ц Ј    Ц Ј   Ш / Њ  Ј  

      

  e    ђ   
  ђ  ,   j   

   

 

.  

           
   :    γ5    ђ   γ5 . 

         16%    
      5β%      

   γ5 .   ђ     
 γ5        (p=0,007) (  

13). 

 

 

Pearson Chi-square: 7,21 df=1, p=0,007**  p<0,01 

  13.    –     

 

 ,    , ђ     
      (p=0,004).   

           
  β6,γ% (95,0% CI 1,08 – 1,478) (  β1). 
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 21.      –    
 О 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 0,234 0,080 8,510 0,004** 1,263 1,080 1,478 

Constant -7,510 2,603 8,323 0,004 0,001   

  –  /    **p<0,01 

   О О,     (   
ђ   γ5 ) ђ        γ5   5,687  

(95,0% CI 1,510 – β1,4β4)       γ5    
   (  β2). 

 

 22.      –   γ5   
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

>35 1,738234 0,677 6,599 0,01** 5,687 1,510 21,424 

Constant -0,56 0,362 2,391 0,122 0,571   

  –  /    **p<0,01 

 

. ј  

          
    (p=0,271).     
   8,8% (95,0% CI 0,775 – 1,74)      

  (  β3). 

 

 23.      –    
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 -0,092 0,083 1,211 0,271 0,912 0,775 1,74 

Constant 3,211 2,935 1,197 0,274 24,796   

  –  /   
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3. BMI 

  p<0,05,   ђ   BMI  
      (p=0,059) (  

24). 

 

 24.      – BMI     
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

BMI 0,131 0,070 3,562 0,059 1,140 0,995 1,307 

Constant -4,505 2,407 3,504 0,061 0,011   

  –  /   

 

.  

         
 (p=0,006).      ђ   5,6γ  

(95,0% CI 1,648-19,βγβ)        ђ    
   (  β5). 

 

 25.      –    
  

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

  1,728 0,627 7,600 0,006** 5,630 1,648 19,232 

Constant -0,981 0,479 4,198 0,04 0,375   

  –  /    **p<0,01 

 

. ј  

          
(p=0,882).       0,857  (95,0% CI 0,111-6,617)  

              
 (  β6). 
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 26.      –    
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

  
 

-0,154 1,043 0,022 0,882 0,857 0,111 6,617 

Constant -1,099 0,667 2,716 0,099 0,333   

  –  /   

 

6.  ј  

         
       (p=0,215).   

     3,028 (95,0% CI 0,527-17,γ94)  
( )          

      (  β7). 

 

 27.      –   
    

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 
 

1,107 0,892 1,540 0,215 3,028 0,527 17,394 

Constant -0,191 0,310 0,380 0,538 0,828   

  –  /   

 

7.   

  ( )      
(p=0,096).     γ,15  (95,0% CI 0,815-1β,168)  

           (  β8). 

 28.      –    
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 1,147 0,689 2,769 0,096 3,150 0,815 12,168 

Constant -0,336 0,338 0,991 0,320 0,714   

  –  /   
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8. ј   

  1,  β   ,       
   (p=0,364).        

   β,γ  (95,0% CI 0,380-13,168) ( )    
   ђ      (  29). 

 

 29.      –    
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 0,833 0,918 0,822 0,364 2,300 0,380 13,915 

Constant -0,140 0,306 0,209 0,648 0,870   

  –  /   

 

9.    

    160 ЦЦHР      β0%   
     9β%   .    

          160 mmHg 

    (p<0,01) (  14). 

 

Pearson Chi-square: 26,29 df=1, p=0,000**  p<0,01  

 14.     –     
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  ,    , ђ    
        (p=0,001). 

     1mmHg (95,0% CI 1,009-1,4βγ)  
      β5% (  γ0) 

 

 30.     –    
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 
 

0,224 0,066 11,464 0,001** 1,250 1,099 1,423 

Constant -35,524 10,558 11,321 0,001 0,000   

  –  /    **p<0,01 

 

      160 ЦЦHР    46  (95,0% 

CI 8,027-1,4βγ)          
   160 ЦЦHР      (  γ1). 

 

 31.      –    
160 ЦЦHР     

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

  
=> 160mmHg 

3,829 0,891 18,474 0,000** 46,0 8,027 263,625 

Constant -2,303 0,742 9,64 0,002 0,1   

  –  /    **p<0,01 

 

10. ј    

    100 ЦЦHР     (p=0,0004) 

         ђ     
     (88%  40%) (  15). 
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Pearson Chi-square: 12,5, df=1, p=0,0004**  p<0,01 

  15.     –     

 

          
   (p=0,000).      1ЦЦHР 

(95,0% CI 1,129-1,492)        
29,8% (  γ2). 

 

 32.      –     
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 
 

0,261 0,071 13,456 0,000** 1,298 1,129 1,492 

Constant -26,505 7,158 13,710 0,001 0,000   

  –  /     **p<0,01 

 

       100 ЦЦHР    11  
(95,0% CI 2,587-46,779)         

    100 mmHg      
(  γ3). 
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 33.      –   

 100 mmHg     

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

  
 => 100 

mmHg 

2,398 0,739 10,541 0,001** 11,0 2,587 46,779 

Constant -1,609 0,632 6,476 0,001 0,2   

  –  /     **p<0,01 

 

11. ј  

          
 (p=0,01).   ,  ђ     

,  β7,11β  (95,0% CI 2,218-γγ1,γ59)     

      (  γ4). 

 

 34.      –   
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 3,300 1,277 6,676 0,01* 27,112 2,218 331,359 

Constant -10,760 4,392 6,002 0,014 0,000   

  –  /     *p<0,05 

 

12. AST 

AST         
(p=0,66).    AST-    u/L ( ) 

        γ% (  γ5). 

 35.      – AST     
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

AST 0,003 0,007 0,193 0,66 1,003 0,989 1,017 

Constant -0,160 0,461 0,121 0,728 0,852   

  –  /   



101 

 

 

13. ALT 

  ALT   ђ         
 (p=0,984) (  γ6). 

 

 36.      – ALT    
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

ALT 0,000 0,006 0,000 0,984 1,000 0,988 1,012 

Constant 0,007 0,444 0,000 0,988 1,007   

  –  /   

 

14. LDH 

 1β%           
5β%           
LDH      450. 

          
 LDH           

(p=0,002).  

Pearson Chi-square: 9,19, df=1, p=0,002**  p<0,01 

 

Pearson Chi-square: 9,19, df=1, p=0,002**  p<0,01 

 16.  LDH –     
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     LDH ђ      
     (p=0,001).    
      ЦР/L       

   1,6% (95,0% CI 1,006-1,025) (  γ7). 

 

 37.      – LDH     
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

LDH 0,016 0,005 11,140 0,001** 1,016 1,006 1,025 

Constant -6,236 1,885 10,948 0,001 0,002   

  –  /     **p<0,01 

 

      LDH 450 mg/L  7,944  
(95,0% CI 1,884 - γγ,498)         

  LDH   450 mg/L     
 (  γ8). 

 

 38.      – LDH  450mg/L   
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

LDH 
=> 450 mg/L   

2,072 0,734 7,968 0,005** 7,944 1,884 33,498 

Constant -0,606 0,359 2,853 0,091 0,545   

  –  /     **p<0,01 

 

15.  

     (p=0,893)    
    (  γ9). 
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 39.     –    
  

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 -0,006 0,044 0,018 0,893 0,994 0,913 1,083 

Constant 0,456 2,566 0,018 0,893 1,411   

  –  /      

 

15.  

     ,         , 
ђ         γ5 gr/L   (9β%  

96%).     ђ     
     ,       

,       .   

 

 

Yates Chi-square = 0,0  p=1,0 

 17.          

 

          
ђ     (p=0,046)     

.      1 Рr/L  
       16,5 % (95,0% CI 0,7 - 0,997) 

(  40). 
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 40.         
  

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 -0,180 0,090 3,990 0,046* 0,835 0,700 0,997 

Constant 5,489 2,766 3,937 0,047 241,969   

  –  /    *p<0,05 

 

       35 gr/L     β,087  (95,0% CI 

0,177 - 24,615)         
  γ5 gr/L       (  41). 

 

 41.      –    γ5 Рr/L 

    

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 
=< 35 (gr/L) 

0,736 1,259 0,341 0,559 2,087 0,177 24,615 

Constant -0,693 1,225 0,320 0,571 0,500   

  –  /     

 

16. Acidum uricum 

      (p=0,381)     
     (  42).  

 

 42.      –    
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

Acidum 
uricum 

0,004 0,004 0,768 0,381 1,004 0,996 1,012 

Constant -1,022 1,201 0,724 0,395 0,360   

  –  /     
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17.  

        (p=0,023)   
   .     

 1 ЦЦ/L        4,6% (95,0% CI 

0,916 - 0,993) (  43). 

 

 43.      –    
  

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 -0,047 0,021 5,202 0,023* 0,954 0,916 0,993 

Constant 2,615 1,157 5,113 0,024 13,674   

  –  /     *p<0,05 

 

18.  

           
 150  ,       β4%   

  .  ,   (p=0,029) 

ђ             
  .  

 

 

Yates Chi-square = 4,73  df=1  p=0,029* p<0,05 

  18.        
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  .     1б109/L     

  О   1,γ% (95,0% CI 0,977 - 0,997) (  44). 

                     

 44.      –   
   

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

 -0,013 0,005 6,390 0,011** 0,987 0,977 0,997 

Constant 3,216 1,310 6,027 0,014 24,926   

  –  /     *p<0,05 

 

 

А АЈА А А А А Ј  А     
/  А Ј  

 

18. IL-2 

  IL–β     pg/ml  (p=0,428) 

        0,7% (95,0% CI 0,989 - 

1,025). 

  ,    ,  56%,   
  44% (  45). 

 

 45.      – IL-2    
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

IL – 2 0,007 0,009 0,627 0,428 1,007 0,989 1,025 

Constant -0,295 0,463 0,406 0,524 0,744   

  –  /      

Sensitivity = 56% 

Specificity = 44% 
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19. IL-4 

   ђ    IL-4   (p=0,003)  
      .    

      pР/ml    
        94,6% (95,0% CI 

0,008 - 0,367). 

         
96%,     84%. (  46) 

 

 46.      – IL-4    
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 
Exp (B) 

IL – 4 -2,992 0,980 8,895 0,003** 0,054 0,008 0,367 

Constant 1,934 0,667 8,398 0,004 6,919   

  –  /     *p<0,01 

Sensitivity = 96% 

Specificity = 84% 

 

20. IL-6 

           
 IL-6     ђ    (p=0,706)  

    .   IL-6     
pg/ml         0,γ% (95,0% CI 0,984 

- 1,011). 

         
80%,    β9% (  47). 

  

 47.      – IL-6    
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

IL – 6 -0,003 0,007 0,143 0,706 0,997 0,984 1,011 

Constant 0,041 0,303 0,019 0,891 1,042   
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  –  /      

Sensitivity = 80% 

Specificity = 29% 

 

21. IL- 8 

 IL-8     (p=0,706)  ђ    
  .   IL-8     pg/ml 

        0,2% (95,0% CI 0,993 - 

1,004). 

        57%,  

  40% (  48). 

 

 48.      – IL-8    
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

IL – 8 -0,002 0,003 0,4 0,527 0,998 0,993 1,004 

Constant 0,076 0,306 0,062 0,804 1,079   

  –  /      

Sensitivity = 57% 

Specificity = 40% 

 

22. IL- 10 

  p<0,05   IL-10   ђ    
      .   

 IL-10   pg/ml       
     89,6% (95,0% CI 0,016 - 0,678). 

        96%,  
  80% (  49). 

 

 

 



109 

 

 

 49.      – IL-10    
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

IL – 10 -2,267 0,958 5,598 0,018* 0,104 0,016 0,678 

Constant 3,820 1,235 9,565 0,002 45,612   

  –  /      *p<0,05 

Sensitivity = 96% 

Specificity = 80% 

 

23. IL- β 

        1   
   (p=0,γβ8)  ђ     

.    IL-    pg/ml  
         2,3% (95,0% 

CI 0,978 - 1,07). 

        64%,  
  68% (  50). 

 

 50.      – IL-1     
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

IL – 1  0,022 0,023 0,956 0,328 1,023 0,978 1,070 

Constant -0,107 0,294 0,133 0,715 0,898   

  –  /        

Sensitivity = 64% 

Specificity = 68% 

 

24. CRP 

C-        (p=0,786)    
    (  51). 
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 51.     – CRP    
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

CRP -0,009 0,034 0,074 0,786 0,991 0,927 1,059 

Constant 0,115 0,509 0,051 0,821 1,122   

  –  /        

 

24. TNF -a 

  TNF-α         
 (p=0,119)       

. 

     pР/ml     
       0,β% (95,0% CI 0,995 - 1,001). 

        7β%,  
  60%. (  5β) 

 

 52.      – TNF-α   
  

 B S.E. Wald Sig. Exp(B) 95,0% CI for 

Exp (B) 

TNF -α -0,002 0,001 2,435 0,119 0,998 0,995 1,001 

Constant 0,297 0,333 0,795 0,372 1,346   

  –  /        

Sensitivity = 72% 

Specificity = 60% 

 

 53        
   ђ       

   .      , 
           
.  
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ђ     ђ :     160 

mmHg  ,     100 mmHg  ,  
,  LDH    450      
  IL- 4  IL- 10.     

 

 53.        
 

 B S.E. Wald Sig. Exp(B) 95,0% CI for 
Exp (B) 

 0,2 0,086 5,350 0,021 1,221 1,031 1,446 

 1,816 1,114 2,657 0,103 6,145 0,692 54,534 

  
 => 160 

3,711 1,053 12,412 0,000 40,900 5,189 322,371 

 
 => 

100 

2,414 0,843 8,192 0,004 11,176 2,140 58,360 

 3,081 1,307 5,56 0,018 21,785 1,682 282,123 

LDH => 450 2,066 0,915 5,102 0,024 7,896 1,314 47,433 

 -0,239 0,125 3,66 0,056 0,787 0,616 1,006 

 -0,067 0,035 3,696 0,055 0,935 0,873 1,001 

 
=< 150 

-0,006 0,013 0,236 0,627 0,994 0,97 1,019 

IL – 4 -2,396 0,962 6,2 0,013 0,091 0,014 0,600 

IL – 10 -2,324 1,051 4,888 0,027 0,098 0,012 0,768 

  /  /        

 

А Ј  

 

  19, 20, 21, 22  β3       
ђ  IL-4         : 

  LDH ,    ,   
 .  

j   Pearson-  j    (r)   
IL-4    LDH, ,    

,     . ,  p,  
 , ђ    ђ   IL-4    

  .     ,  , 
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   ,   IL-4     (p=0,023),   

 (p=0,009),   . 

   

Correlation: r = -,1908
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Correlation: r = -,0149
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r = - 0,191  p=0,184                                               r = - 0,149  p=0,918 

  19.    K   IL-4 / LDH                 20.  K   IL-4 /           

 

Correlation: r = ,13010

50 100 150 200 250 300 350 400 450

trombociti
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   21.  K   IL-4/                
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Correlation: r = -,3666
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Correlation: r = -,3220

100 150 200 250 300 350 400 450

Acidum uricum

-2

0

2

4

6

8

10

12

IL
 4

 

95% confidence  

r = - 0,367  p=0,009**  p<0,01                                 r = - 0,322  p=0,023*  p<0,05 

 22.  K   IL-4/      23.  K   IL-4/ МТНum uricum               

 

  53         
        IL-4  

  .    ђ     
        IL-4. 

    54     19,6%  IL-4  

      . 

  ,    ђ      
     IL-4.      1 Рr/L, 

  IL-4     0,β55 (95% CI for B 0,476 – 0,034).  

 

 54.        

ђ  R Square = 0,196        R=0,442                           F=5,73  df=2  p=0,006 

  
 

 
 

 
 
t 

 
 
Sig. 

95% CI for B 

B Std.Err. Beta  
 

 
 

 3,121 0,789  3,958 0,000 1,535 4,708 

Acidum 
uricum 

-0,005 0,003 -0,254 -1,891 0,065 -0,10 0,000 

 -0,255 0,11 -0,311 -2,317 0,025 -0,476 -0,034 

 : IL-4 
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  24, 25, 26, 27  β8       
ђ  IL-10         : 

  LDH , ,   ,    
.  

  Pearson-     (r)   IL-

10    LDH  ,     , 
    . ђ ,,  p,   

, ђ    ђ  IL-10    
.     ,  ,  

        ,   (IL-10) 

    IL-10,  .  ђ  IL-10  
  ,  ,       

     IL-10     (p=0,000) 

,  .   

 

  

r = - 0,215  p=0,134                                              r =  0,134  p=0,355 

  24.    K   IL-10/ LDH             25.    K   IL-10/  

 

 

 

 

 

Correlation: r = -,2146
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r =  0,362  p=0,01* 

  26.    K   IL-10/  

 

  

     r = - 0,485  p=0,000**  p<0,01                             r =  0,086  p=0,554 

  27.   K   IL-10/     28.  K   IL-10/acidum 

uricum 

 

  54         
       IL-10    

.     ђ      
     IL-10. 

Correlation: r = ,36241
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    54    γ1,4%   IL-10  
       . 

      ђ      
      IL-10. 

      1,   IL-10   
  0,169 (95% CI for B 0,023 – 0,β16),       

  1gr/L,   IL-10     10,099 (95% CI 

for B 15,848 – 4,351).  

    Beta       
 IL-10    – 0,434. 

       

 54.        

ђ  R Square = 0,314        R=0,56                                     F=10,74  df=2  p=0,000 

  
 

 
 

 
 
t 

 
 
Sig. 

95%   B 

B Std.Err. Beta  
 

 
 

 11,754 21,430  0,548 0,586 -31,358 54,865 

 0,169 0,073 0,285 2,325 0,024 0,023 0,316 

 -10,099 2,857 -0,434 -3,534 0,001 -15,848 -4,351 

  : IL – 10 

 

 55.      pH ђ ,  

    

  
-B 

t-test p 95%   B 

  

IL - 2 0,000 0,926 0,359 0,000 0,001 

IL - 4 0,008 0,938 0,353 - 0,010 0,026 

IL - 6 0,000 0,663 0,51 - 0,001 0,000 

IL - 8 -2,9E-005 0,261 0,796 0,000 0,000 

IL - 10 0,001 1,724 0,091 0,000 0,001 

IL1  -3,0E-006 0,006 0,995 - 0,001 0,001 

TNF - α -2,5E -005 0,489 0,627 0,000 0,000 

  : ph ђ  

 

  55          
   , pH ђ .    
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 ,  IL-4  IL-10,      pH 

ђ .  

 

 56.        ђ , 
      

   
 B 

t-test p-  95%   B 

  

IL - 2 - 1,504 0,535 0,595 - 7,161 4,152 

IL - 4 68,128 0,71 0,481 - 124,685 260,941 

IL - 6 1,140 0,488 0,628 - 3,557 5,836 

IL - 8 - 1,751 2,18 0,034*  - 3.366 - 0,136 

IL - 10 - 0,262 0,108 0,914  - 5,139 4,615 

IL1  2,991 0,783 0,437 - 4.69 10,672 

TNF - α - 0,253 0,656 0,515 - 1,03 0,523 

  :   ђ  *p<0,05 

 

 56         
       ђ .   

  ,  IL-4  IL-10,     
 ђ .  

 

 57.         , 
       

 OR Wald p 95%   B 

 
 

 
 

IL - 2 1,002 0,042 0,838 0,986 1,018 

IL - 4 0,64 1,059 0,303 0,273 1,498 

IL - 6 0,992 0,948 0,33 0,976 1,008 

IL - 8 1,002 0,35 0,554 0,996 1,007 

IL - 10 0,999 0,008 0,93 0,986 1,013 

IL1  1,001 0,004 0,951 0,979 1,023 

TNF - α 0,999 0,554 0,457 0,997 1,001 

 : ђ    

 

 57         
    ђ  (     ђ ).  

   ,  IL-4  IL-10,     
   . 
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 58.        
,        

 OR Wald p 95%   B 

 
 

 
 

IL - 2 0,994 0,346 0,556 0,976 1,013 

IL - 4 0,89 0,214 0,644 0,543 1,459 

IL - 6 1,007 0,948 0,33 0,993 1,021 

IL - 8 1,005 1,948 0,163 0,998 1,011 

IL - 10 1,007 1,082 0,298 0,993 1,022 

IL1  1,004 0,152 0,697 0,983 1,027 

TNF - α 1,001 0,202 0,653 0,998 1,003 

 :  ђ   

 

 58         
    ђ .    

 ,  IL-4  IL-10,       
 . 
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Ј  

 

            
  .         

         
.           

          
       . 

           
        

      .  

   ,          
     .      
   ,       
 ђ    ( .     

      ). 
 ђ            
    ,       

    .  

 

-   ј   Бa ј  ј  

 

    ,      
ђ  -         

.    -  : , BMI, 

   , ,       
 .  

               
  .        

,           
.             
  (βγ7).        ,  

ђ    ( ) ,  , 
,  ,       (238).  
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      ,      
        .  

            
    (βγ8-240).     

ђ     -      
 ,           

 , ,       . 

     ,      
 ,  56%    ,  44%   

,  68%    .   

  68%.  

    BMI         
     (p= 0,026)    

          

 (35.57 ± 4.1  32.88 ± 3.8 p = 0.025). BMI        
   . BMI        

,     Graundi  .      Pouta  
. 2004.  ђ          , 

 /   BMI,          
 ,        ђ   (31 

).  , ђ ,      ђ  
 .        (237-

239).          

     .      
,         

      (240-243).  

  ђ    (p=0,004)     

ђ        (29.9 ± 4.7  34.2 ± 

3.85).     (<β0 > 40 )     
   (244).   >γ5   ђ    

   .        
,    (> γ0  )      ,   

          . 

          
       . Odegard   

           ,  
ђ      ,   β1,5       

  (95% CI : 9.8,47.2)     , 

      ,     .  

   ,        



121 

 

       ,     

            

        . 

       ,  
         . 

        
 (245)   К       

      . 

    1γ-18%   (246).    
       ,     γ4,4 ± γ, 

6         γ5, 5 ± γ, 4  

      . 

  

           
 (246).      (p=0,004)  
    ђ      ђ , ђ    

   .  

         ,      
 30.  32.  ,    ,    

     ,     γ0-32.  , 

   (61).          
     .  

           (247), 

           
      .       

   ,         
        .  

 

  ј    ј  ј   
ј    ј     

 

     ђ      
   .      1γ.000 

   (   β+     ) 

     ђ ,       
,      (β48).       

         
  (1999, North  .). ,   
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       , 

  ,            
(249,250).       ≥β+      

.      ,      
         

.  

         .  

       ,    
    ,     ,   

 ,      

 , ,     
    (β49).     , Iaprak  ., 

Duley  . 2004.  Jaremo  . 2000. ђ        
    .      ђ  

    . 

     (Alanine aminotransferase)   (Aspartate 

aminotransferase)            
,     (251). ,  ђ     

   ђ   ,   ђ    
.  ,   ђ    

      ,    
     ,      

 ,   ђ     (252). 

 

   ј  ј  

             
 .        >155 ЦЦHР, ≥β + 

 ,  > 74mmol/L   LDH > 400 U/L  

       . 

           

       (253,254).   

 Ben  Salem            

    ≥ 0.γ5 mmol/l. Witlin  .      
        (β54).   

          . 

Martin          155  160 mmHg,  
  o  a  105 mmHg,   

         (β55).  
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        .    ђ   
        (>155 mmHg)    

,     .  ,  
           

    (β56). 

     ђ     
       .     

       (257). 

Thangaratinam        
,   ђ         

      (β58).    ђ    
 .  ђ        
  . 
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1.      :     
 
           
           

  (n = 76)  (n = 1149)  OR 95% CI p  OR 95% CI p 
           

* 29,0 (20,0–36,5) 30,0 (22,0–38,0) 0,95 (0,90–1,00) 0,032 0,93 (0,87–0,99) 0,047 
 63 (83%) 838 (73%) 1,8 (0,98–3,31) 0,060     

 13 (17%) 124 (12%) 1,7 (0,90–3,09) 0,106 2,8 (1,09–7,23) 0,034 
  14 (26%) 243 (36%) 0.85 (0.40–1.80) 0.686     

    3 (4%) 22 (2%) 2,1 (0,62–7,20) 0,235 4,5 (0,77–25,7) 0,097 
   11 (15%) 269 (23%) 0,55 (0,29–1,06) 0,076 0,66 (0,29–1,50) 0,323 

Body mass index  (kg/m2) 24.9 (19.0–37.7) 25.4 (19.8–36.6) 0.97 (0.92–1.02) 0.260     

 7 (13%) 131 (12%) 1,10 (0,49–2,49) 0,817     
  38,7 (36,0–41,2) 38,4 (36,3–40,4) 1,10 (0,88–1,38) 0,416 1,3 (0,97–1,62) 0,097 

  (ЦЦHР)             
* 150 (123–170) 140 (125–160) 1,04 (1,02–1,06) <0,001 1,1 (1,02–1,07) 0,001 
 98 (80–110) 96 (89–105) 0,98 (0,95–1,02) 0,366     

*             
Negative 9 (13%) 288 (31%)         

 8 (11%) 234 (25%) 1,1 (0,41–3,02) 0,837 1,0 (0,29–3,63) 0,977 
+ 8 (11%) 246 (27%) 1.1 (0,42–3,08) 0,806 0,60 (0,16–2,24) 0,453 
++ 25 (36%) 109 (12%) 6,1 (2,73–13,7) <0,001 3,4 (1,06–11,2) 0,050 
+++ 20 (29%) 50 (5%) 9,7 (4,06–23,0) <0,001 6,2 (1,97–19,5) 0,003 
           

 
  8 (11%) 151 (13%) 0.78 (0.37–1.65) 0.512    

           
 (ЦЦШХ/L) 7,65 (6,34–8,87) 7,50 (6,30–8,60) 1,2 (0,80–1,90) 0,356    

 (L/L)љ 0,36 (0,30–0,43) 0,36 (0,30–0,41) 1,6 (0,56–4,29) 0411    

 200 (105–319) 227 (138–346) 0,99 (0,99–1,00) 0,002 0,995 (0,99–1,00) 0,075 
Uric acid (mmol/L)*љ 0,37 (0,26–0,54) 0,31 (0,21–0,46) 1,8 (1,96–3,70) 0,004 1,8 (1,20–2,62) 0,004 

Creatinin (μmol/L)* 77,0 (54,2–116) 61,0 (45,0–85,0) 1,05 (1,03–1,06) <0,001 1,02 (1,01–1,04) <0,001 
Aspartate aminotransferase (U/L)* 30,0 (12,1–167) 20,0 (10,0–38,0) 1,05 (1,03–1,07) <0,001 1,03 (1,00–1,04) 0,012 
Alanine aminotransferase (U/L)* 15,0 (5,00–127) 12,0 (6,00–31,5) 1,04 (1,02–1,05) <0,001    
Lactate dehydrogenase (U/L)* 411 (207–708) 302 (157–475) 1,01 (1,01–1,01) <0,001 1,01 (1,00–1,01) <0,001 
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. 
 

 

 2:  , ђ     
 

  (n = 76)  (n = 1149) OR (95% CI) or p 
      

       

  0  0   
  >170 ЦЦHР 44 (58%) 210 (18%) 6,08 (3,77–9,82) 

  >110 ЦЦHР 43 (57%) 248 (22%) 4,68 (2,91–7,53) 
  (>5 Р/β4 С) 3 (4%) 12 (1%) 3.89 (1,08–14,1) 

HELLP syndrome 16 (21%) 24 (2%) 12,5 (6,31–24,8) 
  17 (22%) 118 (10%) 2,52 (1,42–4,46) 

     25 (33%) 28 (2%) 19,6 (10,7–36,0) 
  (days) 8,00 (4,00–16,0) 2,00 (1,00–6,00) <0,001 

       ђ       
  ( ) 39,5 (36,7–41,8) 39,6 (37,1–41,3) 0,847 

      <0,001 
 21 (28%) 637 (56%)  

Pethidine/phenergan/nubaine 18 (24%) 170 (15%)  
 9 (12%) 255 (22%)  

 17 (22%) 27 (2%)  
  11 (15%) 0   

 0  59 (5%)  
 ђ      <0,001 

 28 (37%) 392 (34%)  
 39 (51%) 749 (65%)  

   9 (12%) 8 (1%)  
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T  2: ( ) 
 

  (n = 76)  (n = 1149) OR (95% CI) or p 
      

 ђ      <0,001 
 16 (21%) 792 (69%)  
  ђ  28 (37%) 176 (15%)  

  32 (42%) 181 (16%)  
ђ       <0,001 

 42 (55%) 920 (80%)  
 2 (3%) 44 (4%)  

    32 (42%) 181 (16%)  
        
     2 (3%) 0   

Apgar Score  5 ЦТЧ <7 5 (7%) 22 (2%) 3,69 (1,36–10,0) 
   pH < 7.05 5 (14%) 36 (4%) 3,95 (1,45–10,8) 

     14 (19%) 26 (3%) 8,55 (4,24–17,2) 
 ( ) 48 (63%) 576 (50%) 1,71 (1,06–2,76) 

ђ   (Р) 3185 (2430–4343) 3370 (2500–4210) 0,124 
      

 
    (5th–95th percentile)   (%). OR, odds ratio; CI, confidence interval. 
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ј   ј    ј  

 

   ,        
   ђ    .  

      ,   IL-10  IL-8 

  .   ,   
           

  (β59). ,       
,       

   ,   ђ    
,         . ђ ,    

  ђ            
      (260). ,   

    IL-1        

       (β61).   
       (IL-6  -α),  
     (β6β).     

          
    .     

  IL-β        
  -α/IL-4  IL-2/IL-4 (263).    , 
     1     . 

ђ          
       ,    

        
. 

   ђ          
    IL-4  IL-10. 

  , IL-1   -α   ,      
 IL-8  IL-6,         IL-1   

-α.   ,   IL-10       
        ,    

  . 

 ,      ,    
    IL-1   IL-6         

.         -

     -   IL-4  IL-

10. 

          
,      ,       
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    ,       
  .         

 ,       ђ  
 (   ),     

    .     
         , 

        .  
ђ          

 ,      ,   
  "  ",      

  . 

     IL-1    IL-6 

 IL-10,           (264). 

    IL-1    IL-6  IL-10   
   ,        

 . 

       IL-1     

 (p=0,328)  ђ    .   
  IL-1     pg/ЦХ,      

    β,γ% (95,0% CI 0,978 - 1,07). 

           
  64%,    68%. 

 

   IL-2   pg/ml  (p=0,428) 

        0,7% (95,0% CI 0,989 - 

1,025).           
  56%,     44%.    

        IL-2 (p=0.261)    
 (Fig. 1a).  

   К ђ    IL-4   (p=0,003) 

       .    
       pР/ml    

     94,6% (95,0% CI 0,008-0,367).  
   ђ        

    96%,    84%.  

   Pearson-      (r)   
IL-4    LDH, ,    

,      . ,  p  
  ђ     IL-4     
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 .     ,  ,   

         

,  IL-4    (p=0,023),    (p=0,009) 

,  .   

    ,    ђ    
           IL-4.  

 

   IL-6           
        .     
   β , IL-6       

  B .   ,       
        

 B .  IL-6     ,    
             

.      ,      
        ,   

IL-6     .      
  IL-6     , , ,    

        
Gutierez  .,       IL-6,  

ђ       . 

   ђ     IL-6  ђ  
 ,  ,  ,     

,       ђ ,   
   ђ ,    

ђ .           
, IL-6      ђ      (p= 

0,706)   .    IL-6     pg/ml  

       0,γ% (95,0% CI 0,984 - 1,011). 

    ђ      
  80%,    β9%.    

        IL-6 (p=0,141)    
.   ђ         . 

  IL-8        (p=0,706)  
ђ     .     

IL-8   pg/ml         0,β% (95,0% 

CI 0,993 - 1,004).      ђ      
   57%,   40%. 
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,  IL-10   .      

    ,      .  

      IL-10      
         (β65). 
 IL-10          

    .         
IL-10       . 

  ,      IL-10  

      .   
   ,           

        .  ,  
,          ,  

     ,  ђ      

 IL-10   .      IL-10 

 . 
 

  IL-10       , 
p<0,05,     .    

IL-10   pg/ml         89,6% (95,0% CI 

0,016 - 0,678). 

    ђ      
  96%,    80%.       
 IL-10        ђ    

   .        
  ђ   ,       

,        .     
          

        ,    
   ђ      . 

     IL-10    LDH  ,  
  ,     .   

p    ђ    IL-10    
 .     ,  ,  

        ,     
    IL-10  . 

 ђ  IL-10    ,  ,    
    ,   IL-10     

  . 
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     IL-10 ђ     
 .        IL-10  

  . 

 

TNF        ђ     
      (266). 

  TNF–α        
 (p=0,119)        . 

     pg/ml     
      0,2% (95,0% CI 0,995-1,001). 

    ђ      
  7β%,  60%.  ђ    TNF 

        ,    
    (β65). 

 

C-   (CRP)      .    
        (β66).    

     CRP- ,      
         . 

              
        . -

           
       (267).    -

,         hs-CRP-

            
 ђ     (β68).      

    ,      ,   
   CRP-   ђ     (269). 

 

    CЊЈ-       
,              

    .   ђ    . 
Chung Fang Qiu  .        BMI ≤ β5 ФР /Ц²    

CRP-   β.5      . Wolf M  .       
     CЊЈ-        

. C-          
   (p= 0,786)     . 
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 ђ ,     :     

160 mmHg  ,     100 mmHg  ,  
,  LDH    450      
  IL-4  IL-10.     

 

           
   ђ       .  

      , ,   -  
 ,   IL-10  IL-4.  

 

 

 Л  ј  

 
      ђ     (β70).  

    , ђ  ђ      

       .   ,   
             

           
 (271).  ,        

             
,    HELLP ,         

 (272).  

  ,         

 ђ .       ђ    
  10%    46%   ,   

 40%       5β%    
.      ђ    
     ( =0,000006), ђ    

     ( =0,00β),   ђ    
     ( =0,00006). 

ђ        ,     

,  γ7.  .          

  ђ      .  , ђ    

         γ4.  . 
ђ ,      ђ     ђ    

  ђ  γ4.  γ6.   ( -  
)      (273). 
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     ,       
    ђ     

.  

     -  ђ      
        , 

      - ђ     
 (274).     1.850      

       (β5,5%),      , 
   -  ђ  (275). 

 
 

  ђ ј   
 

-  ђ      ђ . 
  199β.         β01β.   

   -  ђ  (276).    
       ,    

-  ђ  ,       

 (β77). ђ ,      -  ђ  
    ђ    ђ         

     Дβ78Ж. 

 

 

 

   ђ      -  
ђ    ђ    ђ  [279].    
           

 -  ђ   (33-γ6 , � = 6 3 9 1)      
ђ    (37-40 , � = 8 8 , 867)  1999.  2002. .   

     (  ђ   0-γ64    0-β7 , 

 ) 5,5  γ,5      .    
  ђ        ,    ђ  

28.            -  ђ   
[280Ж.              

       -  ђ   
ђ  6  8,5      ђ  Дβ81].  Young-   . 
ђ             
  γ4-4β ,  40.    .   

             

    .   ђ   γ4, γ5,  γ6. 
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    1β,5, 8,7,  6,γ    ђ    ђ   (40 

) Дβ8β]. 

 

 

 

         

  γ4.        (β8β). 
ђ  ђ  ђ  γ4.  γ6.      "  

"            .   
            

ђ   γ4.  . ђ ,       - 

 ђ        ,   
.       -  ђ    

      ( ),   ( ), 
   ( )   ,    

ђ  ђ    (283).      -  
ђ            

 ђ  (β8,9%    4,β%, � <. 0 0 1) (280).   
          
 34. ,          

 (284).         
,    7,4%  34. , 4,5%  γ5. , β,γ%  γ6. 

,  1,β%  37.  (β85).     ђ  ђ  

 γ4.   18           
      ђ , 19       

    ђ  ђ   γ8-40.   (284).  
    -  ђ      

     . 

 

 ј   -   

  ђ  

 

ђ       -  ђ  
(286).    (90%)      β0  ,  

 ђ    γ  1000 ђ   β8.  . 
,      γ6.       

  (287).        

  ,    ђ   β1  1000.  
  ,    ,      

    . ђ ,    



135 

,       50%       
 (  ђ   9  1000) (288).   

          
,      ,      

,           
,   37.  . 

 

 ј  IUGR) 

 

            
  ђ .    ђ    

    2861,7±683,5 gr       
     ђ  ђ     , 

  3188,5±417,2 gr (p<0,004).       

(p<0,001)     ђ      
 ,  ђ   ђ     

(β7γγ,6±741,β  3188,5±417,2). 

       .    
    (IUGR),      

          (289). 

         
  ,        IUGR    

 .           
ђ ,   ,   10.    

     (290).   ,   γ8-40.  ,  
  1.β50 ,         ђ   
   γβ.  .  

       ђ      
,        
 (β91). Ødegård  .      
    ђ   1β%      ,  

           
(292).      .        

 ђ     ,     

        ,   
    ђ     

IUGR (293). 

 

 ј   

 



136 

     ,     
        , 

          (β94).  
       .      

              
 ("   "),      

          
(295).            

 - ,      , ђ     
  (OR 2.96, 95% CI 1.17-7.51, � =. 0: 1) (296).   

           ,     
     ђ      (295).     

            
,          

    . 

 

. .  ј   

      ,  ђ     
     (297).       
      .     
           

   (298).  ,       
  (   )  ђ  ђ   β6.  

30.       ђ   -  

 (4,8%    β0,5%, p<001).  

 ђ           
     ђ       

       18  (299). ,   
          
  ,        

          
 . 

 

     
 

          . 

               
    (300).        
   ( , , )    



137 

 ,          
           (301). 

 ,       ,   

       ,     

     (  β7 ).      
 ђ      ( ,  , 

 , ) (302). 

     ђ     
           

 (303).           
   ,      

        
        .   

              
 ,         

         . 

 

 : ј    

 
         

      .     
       ђ .  

  1β-β4   ђ      
      ђ   34.  

. ђ ,         
    ђ   ,  

  .          
  ,          

 ђ  ђ .  - ,    6000 
ђ ,      -   

     ђ      (PP 

0.68, 95% CI 0.54-0.87)    (PP 0,61, 95% CI 0.44-0.85) (304). 

         a 

         

ђ  β4.  γ1.   (305). 

        ђ   β0% 
       , γ6%,   

 ( =0,07).        ђ . 

 



138 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Љ  

 

 
1.           

 ђ :   ≥ γ5 , ,   
 ≥160 mmHg,    ≥100 mmHg,  

,  LDH   ≥450 mg/L     <150 000 x 109/L, 

    ђ  ,     

   . ђ      
   ђ    ђ  . 

2.        IL-1 , IL-2, IL-4, IL-8, IL- 10, 

-α  IL-6 (  )  ђ    .   

3.           IL-4 

 IL-10,    IL-2, IL-6, IL-8, IL-1 ,       
-α  ђ    .   



139 

4.       ђ      
ђ .         

,  IL-4  IL-10,    ђ     
,      ђ .    

 ђ        
     ,  IL-4  IL-10,  

   . 

5.     ђ      
   (IL-4  IL-10)   : 

LDH, ,     .  

 ђ           
           

         

.          
    -   IL-4  IL-10.  

         
    ,       

     ,      

   .  

 ђ          

 ,       ;  

   "  "        
 . 

             
        . 

           
       ,     

 .  

 

,       ђ     
     .     

             
  ђ        

.    ђ      
      -  ,  

     - ,       
, -    ,    

 .  



140 

K    ,     
,           

          
.  

 

 

Način citiranja članaka i primeri: 
AUTOR(i). NASLOV RADA. SKRACENI NAZIV ČASOPISA GODINA; VOLUMEN: PAGINACIJA. 
 

-kad je jedan autor:   

Singer J. Physiologie timing of orthodontic treatment. Angle Orth 1980; 

52:88—112. 

-Kad su do 3 autora:  

Brune D, Evje D, Melson S. Corrosion of gold and titanium in artificial 

saliva.Scand J Dent Res 1982;90:16—71. 

 

-Kad su vise od 3 autora: Schulmans T, Amren P, Bisno A L, i sar. Prevention of bacterial endocarditis. 

Circulation 1984; 70: 1123— 7. 

 

 

1. Chesley LC: A short history of eclampsia. Obstet Gynecol 1974; 43:559-602.  

 



141 

2. Chesley LC: History and epidemiology of preeclampsia-eclampsia. Clin Obstet Gynecol 

1984; 27:801-820.  

 

3. North RA, McCowan LM, Dekker GA, i sar. Clinical risk prediction for pre-eclampsia in 

nulliparous women: Development of model in international prospective cohort. BMJ 2011; 

342:1875.  

 

4. Duley L. The global impact of pre-eclampsia and eclampsia. Semin Perinatol 2009; 

33:130-137.  

 

5. Brown MA, Lindheimer MD, De Swiet M, i sar. The classification and diagnosis of the 

hypertensive disorders of pregnancy: International Society for the Study of Hypertension in 

Pregnancy (ISSHP). Hypertens Pregnancy 2001; 20:IX-XIV. 

 

6. Homer CS, Brown MA, Mangos G, Davis GK. Non-proteinuric pre-eclampsia: a novel risk 

indicator in women with gestational hypertension. J Hypertens 2008; 26:295-302. 

 

7. Smith GC, Pell JP, Walsh D. Pregnancy complications and maternal risk of ischaemic 

heart disease: a retrospective cohort study of 129,290 births. Lancet 2001; 357:2002-2006.  

 

8. Steegers EA, von Dadelszen P, Duvekot JJ,i sar. Pre-eclampsia. Lancet 2010; 376:631-

644.  

 

9. Powe CE, Levine RJ, Karumanchi SA. Preeclampsia, a disease of the maternal 

endothelium: the role of antiangiogenic factors and implications for later cardiovascular 

disease. Circulation 2011; 123:2856-2869.  

 

10. Ilekis JV, Reddy UM, Roberts JM. Preeclampsia a pressing problem: an executive 

summary of a National Institute of Child Health and Human Development workshop. Reprod 

Sci 2007; 14:508-523.  

 



142 

11. Colucci F, Boulenouar S, Kieckbusch J, i sar. How does variability of immune system 

genes affect placentation? Placenta 2011; 32:539-545. 

 

12. Duckitt K, Harrington D. Risk factors for pre-eclampsia at antenatal booking: systematic 

review of controlled studies. BMJ 2005; 330:565.  

 

13. Salafia CM, Pezzullo JC, Ghidini A, i sar. Clinical correlations of patterns of placental 

pathology in preterm pre-eclampsia. Placenta 1998; 19:67-72.  

 

14. Lee ES, Oh MJ, Jung JW, i sar. The levels of circulating vascular endothelial growth 

factor and soluble Flt-1 in pregnancies complicated by preeclampsia. Journal of Korean 

Medical Science 2007; 22:94-98.  

 

15. Redman CW, Sargent IL. Immunology of pre-eclampsia. Am J Reprod Immunol 2010; 

63:534-543.  

 

16. Parikh SM, Karumanchi SA. Putting pressure on pre-eclampsia. Nat Med 2008; 14:810-

812.  

 

17. Deng A, Baylis C: Glomerular hemodynamic responses to pregnancy in rats with severe 

reduction of renal mass. Kidney Int 1995; 48:39-44. 

 

18. Baylis C, Beinder E, Suto T, i sar. Recent insights into the roles of nitric oxide and renin-

angiotensin in the pathophysiology of preeclamptic pregnancy. Semin Nephrol 1998; 18:208-

230. 

 

19. Podjarny E, Losonczy G, Baylis C. Animal models of preeclampsia. Semin Nephrol 2004; 

24:596-606. 

 

20. Woods AK, Hoffmann DS, Weydert CJ, i sar. Adenoviral delivery of VEGF121 early in 

pregnancy prevents spontaneous development of preeclampsia in BPH/5 mice. Hypertension  

2011; 57:94-10. 



143 

 

21. Singh J, Ahmed A, Girardi G. Role of complement component C1q in the onset of 

preeclampsia in mice. Hypertension 2011; 58:716-724. 

 

22. Salafia C, Shiverick K. Cigarette smoking and pregnancy - II: Vascular effects. Placenta 

1999; 20:273-279. 

 

23. Rodie VA, Freeman DJ, Sattar N, i sar. Pre-eclampsia and cardiovascular disease: 

metabolic syndrome of pregnancy? Atherosclerosis 2004;175:189-202.  

 

24. Sebire NJ, Jolly M, Harris JP, i sar. Maternal obesity and pregnancy outcome: a study of 

287,213 pregnancies in London. Int J Obes Relat Metab Disord  2001;25:1175-1182. 

 

25. Sattar N, Bendomir A, Berry C, i sar. Lipoprotein subfraction concentrations in 

preeclampsia: Pathogenic parallels to atherosclerosis. Obstetrics and Gynecology 1997; 

89:403-408. 

 

26. Middleton P, Crowther CA, Simmonds L, i sar. Different intensities of glycaemic control 

for pregnant women with pre-existing diabetes. Cochrane Database Syst Rev CD008540, 

2010. 

 

27. Albrecht SS, Kuklina EV, Bansil P, i sar. Diabetes trends among delivery hospitalizations 

in the U.S., 1994-2004. Diabetes Care 2010;33:768-773.  

 

28. Temple RC, Aldridge V, Stanley K, i sar. Glycaemic control throughout pregnancy and 

risk of pre-eclampsia in women with type I diabetes. BJOG 2006;113:1329-1332.  

 

29. Rowan JA, Gao W, Hague WM, i sar. Glycemia and its relationship to outcomes in the 

metformin in gestational diabetes trial. Diabetes Care 2010;33:9-16. 

 



144 

30. Ceriello A, Esposito K, Piconi L, i sar. Oscillating glucose is more deleterious to 

endothelial function and oxidative stress than mean glucose in normal and type 2 diabetic 

patients. Diabetes 2008; 57:1349-135.  

 

31. Caughey AB, Stotland NE, Washington AE, i sar. Maternal ethnicity, paternal ethnicity, 

and parental ethnic discordance: predictors of preeclampsia. Obstet Gynecol 2005;106:156-

161. 

 

32. Triche EW, Saftlas AF, Belanger K, i sar. Association of asthma diagnosis, severity, 

symptoms, and treatment with risk of preeclampsia. Obstet Gynecol 2004;104:585-593. 

 

33. Briceno-Perez C, Briceno-Sanabria L, Vigil-De Gracia P. Prediction and prevention of 

preeclampsia. Hypertens Pregnancy 2009; 28:138-155.  

 

34. Beaufils M, Uzan S, Donsimoni R, i sar. Prevention of pre-eclampsia by early antiplatelet 

therapy. Lancet 1985;1:840-842. 

 

35. Benigni A, Gregorini G, Frusca T, i sar. Effect of low-dose aspirin on fetal and maternal 

generation of thromboxane by platelets in women at risk for pregnancy-induced hypertension. 

N Engl J Med 1989;321:357-362. 

 

36. Low-dose aspirin in prevention and treatment of intrauterine growth retardation and 

pregnancy-induced hypertension. Italian study of aspirin in pregnancy. Lancet 1993;341:396-

400.  

 

37. Duley L, Henderson-Smart DJ, Meher S, i sar. Antiplatelet agents for preventing pre-

eclampsia and its complications (Review). Cochrane Database of Systematic Reviews 2007. 

 

38. Askie LM, Duley L, Henderson-Smart DJ, i sar. Antiplatelet agents for prevention of pre-

eclampsia: a meta-analysis of individual patient data. Lancet 2007; 369:1791-1798. 

 



145 

39. Sibai BM, Caritis SN, Thom E, i sar. Prevention of preeclampsia with low-dose aspirin in 

healthy, nulliparous pregnant women. The National Institute of Child Health and Human 

Development Network of Maternal-Fetal Medicine Units. N Engl J Med 1993;329:1213-

1218.  

 

40. Yu CK, Papageorghiou AT, Parra M, i sar. Randomized controlled trial using low-dose 

aspirin in the prevention of pre-eclampsia 251 in women with abnormal uterine artery 

Doppler at 23 weeks' gestation. Ultrasound Obstet Gynecol 2003; 22:233-239.  

 

41. ACOG practice bulletin. Diagnosis and management of preeclampsia and eclampsia. 

Obstet Gynecol 2002;99:159-167. 

 

42. Chappell LC, Seed P, Enye S, i sar. Clinical and geographical variation in prophylactic 

and therapeutic treatments for preeclampsia in the UK. BJOG 2010;117:695-700.  

 

43. Visintin C, Mugglestone MA, Almerie MQ, i sar. Management of hypertensive disorders 

during pregnancy: summary of NICE guidance. BMJ 2010;341:2207. 

 

44. Dekker GA, Sibai BM. Low-dose aspirin in the prevention of preeclampsia and fetal 

growth retardation: rationale, mechanisms, and clinical trials. Am J Obstet Gynecol 1993; 

168:214-22.  

 

45. Facchinetti F, Marozio L, Frusca T, i sar. Maternal thrombophilia and the risk of 

recurrence of preeclampsia. Am J Obstet Gynecol 2009; 200:46-50.  

 

46. Rey E, Garneau P, David M, i sar. Dalteparin for the prevention of recurrence of 

placental-mediated complications of pregnancy in women without thrombophilia: a pilot 

randomized controlled trial. J Thromb Haemost 2009; 7:58-64. 

 

47. Levine RJ, Hauth JC, Curet LB, i sar. Trial of calcium to prevent preeclampsia. N Engl J 

Med  1997;337:69-76. 

 



146 

48. Hamlin Rh: The prevention of eclampsia and pre-eclampsia. Lancet 1952;1:64-68.  

 

49. Hofmeyr GJ, Atallah AN, Duley L: Calcium supplementation during pregnancy for 

preventing hypertensive disorders and related problems. Cochrane Database of Systematic 

Reviews 2006. 

 

50. Trumbo PR, Ellwood KC. Supplemental calcium and risk reduction of hypertension, 

pregnancy-induced hypertension, and preeclampsia: an evidence-based review by the US 

Food and Drug Administration. Nutr Rev 2007;65:78-87.  

 

51. Roberts JM, Myatt L, Spong CY, i sar. Vitamins C and E to prevent complications of 

pregnancy-associated hypertension. N Engl J Med 2010;362:1282-1291.  

 

52. Chappell LC, Seed PT, Briley AL, i sar. Effect of antioxidants on the 252 occurrence of 

pre-eclampsia in women at increased risk: a randomised trial. Lancet 1999; 354:810-816.  

 

53. Poston L, Briley AL, Seed PT, i sar. Vitamin C and vitamin E in pregnant women at risk 

for pre-eclampsia: randomised placebo-controlled trial. Lancet 2006; 367:1145-1154.  

 

54. Villar J, Purwar M, Merialdi M, i sar.World Health Organisation multicentre randomised 

trial of supplementation with vitamins C and E among pregnant women at high risk for pre-

eclampsia in populations of low nutritional status from developing countries. BJOG 2009; 

116:780-788.  

 

55. Jensen DM, Damm P, Ovesen Pi sar. Microalbuminuria, preeclampsia, and preterm 

delivery in pregnant women with type 1 diabetes: results from a nationwide Danish study. 

Diabetes Care 2010;33:90-94. 

 

56. McCance DR, Holmes VA, Maresh MJ, i sar. Vitamins C and E for prevention of pre-

eclampsia in women with type 1 diabetes (DAPIT): a randomised placebo-controlled trial. 

Lancet 2010; 376:259-266.  

 



147 

57. Makrides M, Duley L, Olsen SF. Marine oil, and other prostaglandin precursor, 

supplementation for pregnancy uncomplicated by preeclampsia or intrauterine growth 

restriction. Cochrane Database Syst Rev 3:CD003402, 2006. 

 

58. Olsen SF, Secher NJ, Tabor A, i sar. Randomised clinical trials of fish oil 

supplementation in high risk pregnancies. Fish Oil Trials In Pregnancy (FOTIP) Team. BJOG 

2000;107:382-395.  

 

59. Conde-Agudelo A, Althabe F, Belizan JM, i sar. Cigarette smoking during pregnancy and 

risk of preeclampsia: A systematic review. American Journal of Obstetrics and Gynecology 

1999;181:1026-1035.  

 

60. Pipkin FB, Genetics Preeclampsia Consortium. Smoking in moderate/severe preeclampsia 

worsens pregnancy outcome, but smoking cessation limits the damage. Hypertension  

2008;51:1042-1046. 

 

61. Wikstrom AK, Stephansson O, Cnattingius S. Tobacco use during pregnancy and 

preeclampsia risk: effects of cigarette smoking and snuff. Hypertension 2010;55:1254-1259.  

 

62. Bainbridge SA, Sidle EH, Smith GN. Direct placental effects of cigarette smoke protect 

women from pre-eclampsia: the specific roles of carbon monoxide and antioxidant systems in 

the placenta. Med Hypotheses 2005;64:17-27.  

 

63. Osterdal ML, Strom M, Klemmensen AK, i sar. Does leisure time physical activity in 

early pregnancy protect against pre-eclampsia. BJOG 2009;116:98-107.  

 

64. Sorensen TK, Williams MA, Lee IM, i sar. Recreational physical activity during 

pregnancy and risk of preeclampsia. Hypertension 2003;41:1273-1280.  

 

65. Magnus P, Trogstad L, Owe KM, i sar. Recreational Physical Activity and the Risk of 

Preeclampsia: A Prospective Cohort of Norwegian Women. American Journal of 

Epidemiology 2008;168:952-957.  

 



148 

66. Hopkins SA, Baldi JC, Cutfield WS, i sar. Exercise Training in Pregnancy Reduces 

Offspring Size without Changes in Maternal Insulin Sensitivity. J Clin Endocrinol Metab 

2010;95:2080-2088. 

 

67. ACOG Committee opinion. Exercise during pregnancy and the postpartum period. Obstet 

Gynecol  2002;99:171-173. 

 

68. Kenyon S, Ullman R, Mori R, i sar. Care of healthy women and their babies during 

childbirth: summary of NICE guidance. BMJ 2007;335:667-668. 

 

69. Yeh J, Shelton JA. Increasing prepregnancy body mass index: analysis of trends and 

contributing variables. Am J Obstet Gynecol 2005;193:1994-1998. 

 

70. Buchwald H, Avidor Y, Braunwald E, i sar. Bariatric surgery: a systematic review and 

meta-analysis. JAMA 2004; 292:1724-173.  

 

71. Bennett WL, Gilson MM, Jamshidi R, i sar. Impact of bariatric surgery on hypertensive 

disorders in pregnancy: retrospective analysis of insurance claims data. BMJ 2010;340:1662.  

 

72. ACOG practice bulletin no. 105. Bariatric surgery and pregnancy. ObstetGynecol  

2009;113:1405-141. 

 

73. Conde-Agudelo A, Villar J, Lindheimer M. World Health Organization systematic review 

of screening tests for preeclampsia. Obstetrics and Gynecology 2004;104:1367-1391.  

 

74. Meads CA, Cnossen JS, Meher S, i sar. Methods of prediction and prevention of 

preeclampsia: systematic reviews of accuracy and effectiveness literature with economic 

modelling. Health Technology Assessment 2008;12:1.  

 

75. Sciscione AC, Hayes EJ. Uterine artery Doppler flow studies in obstetric practice. Am J 

Obstet Gynecol 2009;201:121-126.  

 



149 

76. Cnossen JS, Morris RK, ter Riet G, i sar. Use of uterine artery Doppler ultrasonography 

to predict pre-eclampsia and intrauterine growth restriction: a systematic review and 

bivariable metaanalysis. CMAJ 2008;178:701-711.  

 

77. Yu CK, Smith GC, Papageorghiou AT, Cacho AM, i sar. An integrated model for the 

prediction of preeclampsia using maternal factors and uterine artery Doppler velocimetry in 

unselected low-risk women. Am J Obstet Gynecol 2005; 193:429-436.  

 

78. Poon LCY, Kametas NA, Pandeva I, i sar. Mean arterial pressure at 11(+0) to 13(+6) 

weeks in the prediction of preeclampsia. Hypertension 2008;51:1027-1033.  

 

79. Cnossen JS, Vollebregt KC, de Vrieze N, i sar. Accuracy of mean arterial pressure and 

blood pressure measurements in predicting pre-eclampsia: systematic review and meta-

analysis. BMJ 2008;336:1117-1120.  

 

80. Higgins JR, Walshe JJ, Halligan A, i sar. Can 24-hour ambulatory blood pressure 

measurement predict the development of hypertension in primigravidae. Br J Obstet 

Gynaecol 1997;104:356-362.  

 

81. Conde-Agudelo A, Villar J, Lindheimer M. World Health Organization systematic review 

of screening tests for preeclampsia. Obstet Gynecol 2004;104:1367-1391.  

 

82. Davey DA, Macnab MF. Plasma adrenaline, noradrenaline and dopamine in pregnancy 

hypertension. Br J Obstet Gynaecol 1981;88:611-618. 

 

83. Abbas A.K, Lichtman A.H. Cellular and molecular immunology. Philadelphia.2005; 

Saunders. 

 

84. ACOG Committee on Obstetric Practice. Diagnosis and management of preeclampsia and 

eclampsia. Obstetrics & Gynecology 2002; 99 (1): 159-167. 

 



150 

85. Akl A., Luo S. and Wood K.J.  Induction of transplantation tolerance the potential of 

regulatory T cells. Transplant Immunology 2005 ; 14: 225-230. 

 

86. Tosi M.F.  Innate immune responses to infection. J Allergy Clin Immunol 2005 ;116: 241-

9. 

 

87. Benyo D.F., Smarason A., Redman C.W., i sar. Expression of inflammatory cytokines in 

placentas from women with preeclampsia. J Clin Endocrinol Metab 2001 ;86 (6): 2505-12. 

  

88. Bienvenu J., Monneret G., Fabien N. I sar. The clinical usefulness of the measurement of 

cytokines. Clin Chem Lab Med 2000 ;38 (4): 267-85. 

 

89. Biron C.A. (2001). Interferons [alpha] and [beta] as Immune Regulators--A New Look. 

Immunity 14 (6): 661-664. 

 

90. Del Prete G.F., De Carli M.,Mastromauro C., i sar. Purified protein derivative of 

Mycobacterium tuberculosis and excretory-secretory antigen(s) of Toxocara canis expand in 

vitro human T cells with stable and opposite (type 1 T helper or type 2 T helper) profile of 

cytokine production. J Clin Invest 1991 ;88 (1): 346-50. 

 

91. Romagnani S.  T-cell subsets (Th1 versus Th2). Ann Allergy Asthma Immunol 2001 ;85 

(1): 9-18. 

 

92. Salgame P., Abrams J.S., Clayberger Ci sar. Differing lymphokine profiles of functional 

subsets of human CD4 and CD8 T cell clones. Science 2001 ; 254 (5029): 279-82.  

 

93. Mosmann T.R. and Coffman R.L.  TH1 and TH2 cells: different patterns of lymphokine 

secretion lead to different functional properties. Annu Rev Immunol 1989 ;7: 145-73. 

 

94. Opal S.M. and DePalo V.A. Antiinflammatory cytokines. Chest 2000 ; 117 (4): 1162-72. 

 



151 

95. Conrad K.P., Benyo D.F.  Placental cytokines and the pathogenesis of preeclampsia. Am J 

Reprod Immunol 1997 ;37 (3): 240-9. 

 

96. Conrad K.P., Miles T.M., Benyo D.F.  Circulating levels of immunoreactive cytokines in 

women with preeclampsia. Am J Reprod Immunol 1998 ;40 (2): 102-11. 

 

97. Vince G.S., Starkey P.M., Austgulen R., i sar. Interleukin-6, tumour necrosis factor and 

soluble tumour necrosis factor receptors in women with pre-eclampsia. Br J Obstet Gynaecol 

1995 ;102 (1): 20-5. 

 

98. Kupferminc M.J., Peaceman A.M., Aderka D., i sar. Soluble tumor necrosis factor 

receptors and interleukin-6 levels in patients with severe preeclampsia. Obstetrics & 

Gynecology 1996 ;88 (3): 420-427. 

 

99. Al-Othman S., Omu A.E., Diejomaoh F.M., i sar. Differential levels of interleukin 6 in 

maternal and cord sera and placenta in women with pre-eclampsia. Gynecol Obstet Invest 

2001 ;52 (1): 60-5. 

 

100. Benian A., Madazli R., Aksu F., i sar. Plasma and placental levels of interleukin-10, 

transforming growth factor-beta1, and epithelialcadherin in preeclampsia. Obstet Gynecol 

2002 ;100 (2): 327-31. 

 

101. Darmochwal-Kolarz D., Rolinski J., Leszczynska-Goarzelak B.i sar. The expressions of 

intracellular cytokines in the lymphocytes of preeclamptic patients. Am J Reprod Immunol 

2002 ;48 (6): 381-6. 

 

102. Gratacos E., Filella X., Palacio M., i sar. Interleukin-4, interleukin-10, and granulocyte-

macrophage colony stimulating factor in second-trimester serum from women with 

preeclampsia. Obstet Gynecol 2002 ;92 (5): 849-53. 

 

103. Jung T., Wagner K., Neumann C. I sar. Enhancement of human IL-4 activity by soluble 

IL-4 receptors in vitro. Eur J Immunol 1999 ;29 (3):864-71. 

 



152 

104. Wang Y., Walsh S.W.  TNF alpha concentrations and mRNA expression are increased 

in preeclamptic placentas. J Reprod Immunol 1996 ;32 (2): 157- 69. 

 

105. Dekker G.A., Sibai B.M.  Etiology and pathogenesis of preeclampsia: current concepts. 

Am J Obstet Gynecol 1998 ;179 (5): 1359-75. 

 

106. Neale D., Demasio K., Chaiworapongsa T., i sar. Maternal serum of women with 

preeclampsia reduces trophoblast cell viability: evidence for an increased sensitivity to Fas-

mediated apoptosis. J Matern Fetal Neonatal Med 2003 ;13 (1): 39-44. 

 

107. Raghupathy R. Th1 -type immunity is incompatible with successful pregnancy. Immunol 

Today 1997; 18: 478-482. 

 

108. Stallmach T. Expression pattern of cytokines in the differentcompartments of the felo-

maternal unit under various conditions. ReprodFertil Dev 1995; 7: 1573-1580. 

 

109. Kwak J.Y.H. Elevated Peripheral Blood Natural Killer Cells are effectively downregulated 

by Immunoglobulin G infusion in women with recurrent Spontaneous Abortion. American Journal of 

Reproductive Immunology 1996; 35: 363 -369. 

 

110. Schust D.J.  Correlation of serum cytokine and adhesionmolecule determinations with 

pregnancy outcome. J Soc Gynecol Investig1996; 3: 259-261. 

 

111. Stallmach T. Cytokine production and visualized effects in thefeto-maternal unit. 

Quantitative and topographic data on cytokines duringintrauterine disease. Lab invest 1995; 

73: 384-393. 

 

112. Kutanen E.M. Cytokines in reproduction. Ann Med 1993; 25: 343-347. 

 

113. Vinatier D.  Imrnunological recognition in pregnancy physiology.J Gynecol Obstet Biol Reprod 1993; 

22: 709-721. 

 



153 

114. Kamenov B. i sar. Poremecaji funkcije imunskog sistema i hematopoeza. Monografija, Nis, 

1996. 

 

115. Szereday L. Cytokine production by lymphocytes in pregnancy. Am J Reprod Immunol 1997; 38: 4I8-

422. 

 

116. Dammann O., Leviton A. Maternal intrauterine infection, cytokines, and brain damage in 

the preterm newborn. Pediatr Res 1997; 42: 1-8. 

 

117. Yagami Y. Pathogenesis on infertility; its immunological aspects.Nippon Sanka Fujinka 

Gakkai Zasshi 1993; 45: 735-747. 

 

118. Stites D.P. Osnovna i klinicka imunologija. Savremena administracija, Beograd 1989. 

 

119. Wilder R.L. Hormones, pregnancy, and autoimmune diseases. Ann NY Acad Sci 1998; 

840: 45-50. 

 

120. Matsuzaki N. Immunological analysis of the mechanism of maternaltolerance of a fetus and the cytokine-

mediated regulation of feto-placentalfunctions. Nippon Sanka Fujinka Gakkai Zasshi 1994; 46: 697-706. 

 

121. Fried M., Muga R.O., Misore A.O., i sar.  Malaria elicits type I cytokines in the human 

placenta:IFN-gamma and TNF-alpha associated with pregnancy outcomes. J Immunol 1998; 160: 2523-

2530. 

 

122. Reinhard G., Noll A., Schlebuch H i sar. Shifts in the TH1/TH2 balance during human 

pregnancy correlate with apoptotic changes. Biochem Biophys Res Commun 1998; 245: 933-938. 

 

123. Tranchot-Diallo J., Gras G, Parnet-Mathieu F, i sar. Modulations of cytokine expression 

inpregnant women. Am J Reprod Immunol 1997; 37: 215-226 

 



154 

124. Shaarawy M., Nagui, AR. Enhanced expression of cytokines may play afundamental 

role in the mechanisms of immunologically mediatedrecurrent spontaneous abortion. Acta 

Obstet Gynecol Scand 1997; 76:205-211. 

 

125. Jones C.A., John J., Prue H. Hart i sar. Type-I and type-2 cytokines in human late-

gestation decidual tissue. Biol Reprod 1997; 57: 303-311. 

 

126.  Pericle F. Giovarelli M., Colombo MP I sar. An efficient Th2-type memory follows 

CD8+ lymphocyte-driven and eosinophil-mediated rejection of a spontaneous mouse 

mammary adenocarcinoma engineered to release IL-4. J Immunol 1994; 153/12: 5659-5673. 

 

127.  Djeu, J.Y., Wei, S., Blanchard, D.K. Regulation of monocytes by IL-2-activated killer 

cells. Immunol Ser 1994; 61: 75-82. 

 

128. Pericle F. et al. Interleukin-2 prevention of apoptosis in human neutrophils. Eur J 

Immunol 1994; 24/2: 440-444. 

 

129. Lala P.K. et al. Activation of maternal killer cells in the pregnant uterus with chronic 

indometacin therapy, IL-2 therapy, or a combination therapy is associated with embryonic 

demise. Cell Immunol 1990; 127/2: 368-381. 

 

130. Parhar R.S,  Yagel S, Lala PK.  I sar.  PGE2-mediated immunosuppression by first 

trimester human decidual cells blocks activation of maternal leukocytes in the decidua with 

potential anti-trophoblast activity. Cell Immunol 1989; 120/1: 61-74.  

 

131. Bubanovic I., Najman S., Kamenov B.,  i sar. Efekti indometacina na alogenu i singenu 

trudnocu. Zbornik radova XLV Ginekolosko-akuserske nedelje 2001; 531-537. 

 

132. Emond V., Fortier M.A., Murphy B.D., i sar.  Prostaglandin E2 regulates both 

interleukin-2 and granulocyte-macrophage colony stimulating factor gene expression in 

bovine lymphocytes. Biol Reprod 1998; 58/1: 143-151.  

 



155 

133. Scaffidi C. et al. Apoptosis signaling in lymphocytes. Curr Opin Immunol 1999 Jun; 

11/3: 277-285.  

 

134. De Moraes Pinto M.I. Vince GS, Flanagan BF, i sar. Localization of IL-4 and IL-4* 

receptors in the human term placenta, decidua and amniohorionic membranes, Immunol 

1997; 90: 87-94. 

 

135. Shimaoka Y. Hidaka Y, Tada H, I sar.  Changes in cytokine production during and after 

normal pregnancy. Am J Reprod Immunol 2000; 44/3:143-147.  

 

136. Chaouat G. Localisation of the Th2 cytokines IL-3, IL-4, IL-10 at the murine feto 

maternal interface during pregnancy. Reproductive Immunology 2000; 61-70.  

 

137. Howard C. Maternal alloimune stimulation. Reproductive Immunology. Kluwer 

Academic Publisher, Norsa Publishing House, Delhi 2000; 205-217. 

 

138.  Saito S. Cytokine network at the feto-maternal interface. J Reprod Immunol 2000; 47/2: 

87-103. 

 

139.  Hibi M. Nakajima K, Hirano T. i sar. . IL-6 cytokine family and signal transduction: a 

model of the cytokine system. J Mol Med 1996; 74/1: 1-12. 

 

140.  Taga T., Hibi M, Hirata Y,  i sar.  Interleukin-6 receptor and signals. Chem Immunol 

1992; 51: 181-204. 

 

141.  Zhao H, Wong RJ, Kalish FS, I sar. Effect of heme oxygenase-1 deficiency on placental 

development. Placenta 2009; 30: 861–868. 

 

142. Hayashi M, Inoue T, Hoshimoto K, i sar. Characterization of five marker levels of the 

hemostatic system and endothelial status in normotensive pregnancy and preeclampsia. Eur J 

Haematol 2002; 69: 297–302. 

 



156 

143. Sibai BM: Initiators of severe pre-eclampsia. Semin Perinatol 2009; 33: 196–205. 

 

144. George EM, Granger JP. Endothelin: key mediator of hypertension in preeclampsia. Am 

J Hypertens 2011; 24: 964–969. 

 

145. Leibowitz A, Schiffrin EL. Immune mechanisms in hypertension. Curr Hypertens Rep 

2011; 13: 465–472. 

 

146. Orange S, Rasko JE, Thomson JF, i sar. Interleukin-10 regulates arterial pressure in 

early primate pregnancy. Cytokine 2009; 29: 176– 185. 

 

147. Chatterjee P, Chiasson VL, Kopriva SE, i sar. Interleukin-10 deficiency exacerbates 

Tolllike receptor 3-induced preeclampsia-like symptoms in mice. Hypertension 2011;58: 

489–496. 

 

148. Keiser SD, Veillon EW, Parrish MR, I sar. Effects of 17-hydroxyprogesterone on tumor 

necrosis factor-alpha-induced hypertension during pregnancy. Am J Hypertens 2009; 22: 

1120–1125. 

 

149. Raghupathy R, Al Mutawa E, Makhseed M, i sar. Modulation of cytokine production by 

dydrogesterone in lymphocytes from women with recurrent miscarriage. Br J Obstet Gynecol 

2005; 112: 1096–1101. 

 

150. White CA, Johansson M, Roberts CT, I sar. Effect of interleukin-10 null mutation on 

maternal immune response and reproductive outcome in mice. Biol Reprod 2004; 70:123–
131. 

 

151. Chatterjee P, Chiasson VL, Kopriva SE, I sar. Interleukin-10 deficiency exacerbates 

Tolllike receptor 3-induced preeclampsia-like symptoms in mice. Hypertension 2011;58:  

489–496. 

 



157 

152. Dimitriadis E, White CA, Jones RL, i sar. Cytokines, chemokines and growth factors in 

endometrium related to implantation. Hum Reprod Update 2005; 11: 613–630. 

 

153. Raghupathy R, Al Mutawa E, Makhseed M, i sar. Redirection of cytokine production by 

lymphocytes from women with pre-term delivery by dydrogesterone. Am J Reprod Immunol 

2007; 58: 31–38. 

 

154. Sasaki Y, Darmochwal-Kolarz D, Suzuki D, i sar. Proportion of peripheral blood and 

decidual CD4+ CD25(bright) regulatory T cells in pre-eclampsia. Clin Exp Immunol 2007; 

149: 139–145. 

 

155. Makarov, I.O., Shemanaeva, T.V., Hasanov, S.R. i sar. Preeclampsia as a manifestation 

of immune endotheliosis. The Questions of Gynecology. Obstetrics and Perinatology 2009 ; 

6:17-22.  

  

156. Sidorova, I.S., Gurin, O.I. i Milovanov, A.P.  The pathogenesis of preeclampsia as a 

manifestation of immune-endothelial pathology (acute immune endothe- liosis). Obstetrics 

and Gynecology 2008 ;6:13-17.  

  

157. Chavarría, M.E., Lara-González, L., García-Paleta, Y., i sar. Adhesion mole- cules 

changes at 20 gestation weeks in pregnancies complicated by pre-eclampsia. European 

Journal Obste- trics & Gynecology and Reproductive Biology 2008 ; 2:157- 164.  

  

158. Molvarec, A., Szarka, A., Walentin, S., i sar. Serum leptin levels in relation to 

circulating cytokines, chemokines, adhesion molecules and angiogenic factors in normal 

pregnancy and preeclampsia. Reproductive Biology and Endocrinology 2011 ; 9:124-133.  

 

159. Bowen JM, Chamley L, Mitchell MD, i sar. Cytokines of the placenta and extra-

placental membranes: biosynthesis, secretion and roles in establishment of pregnancy in 

women. Placenta 2002; 23: 239–256. 

 

160. Wegmann TG, Lin H, Guilbert L, i sar. Bidirectional cytokine interactions in the 

maternal-fetal relationship: is successful pregnancy a Th2 phenomenon. Immunol Today 

1993; 14: 353–356. 



158 

 161. Chaouat G, Meliani AA, Martal J, i sar. IL-10 prevents naturally occurring fetal loss in 

the CBAxDBA/2 mating combination, and local defect in IL-10 production in this 

abortionprone combination is corrected by in vivo injection of IFN- . J IЦЦuЧШХ 1995; 154: 
4261–4268. 

 

162. Chaouat G, Menu E, Clark DA, i sar. Control of fetal survival in CBA x DBA/2 mice by 

lymphokine therapy. J Reprod Fertil 1990; 89: 447–458. 

 

163. Yui J, Garcia-Lloret M, Wegmann TG, i sar. Cytotoxicity of tumor necrosis factor-α 

(TNFα) КЧН РКЦЦК-interferon (IFN- )КРКТЧst prТЦКrв СuЦКЧ pХКМОЧtКХ trШpСШЛХКsts.ЈХКМОЧtК 
1994; 15: 819–828. 

 

164. Romagnani S. T-cell subsets (Th1 versus Th2). Ann Allergy Asthma Immunol 2000; 85: 

9–18. 

 

165. Mosmann TR, Sad S. The expanding universe of T-cell subsets. Immunol Today 1996; 

17: 138–146. 

 

166. Hill JA, Anderson DJ, Polgar K. T helper 1-type cellular immunity to trophoblast in 

women with recurrent spontaneous abortion. J Am Med Assoc 1995; 273: 1933–1936. 

 

166. Raghupathy R, Makhseed M, Azizieh F, i sar. Cytokine production by maternal 

lymphocytes during normal human pregnancy and in unexplained recurrent spontaneous 

abortion. Hum Reprod 2000; 15: 713–718. 

 

167. Sykes L, MacIntyre DA, Yap XJ, i sar. Th1:Th2 dichotomy of pregnancy and preterm 

labour. Mediators Inflamm 2012; ID: 967629. 

 

168. Makhseed M, Raghupathy R, El-Shazly S, i sar. Proinflammatory maternal cytokine 

profile in preterm delivery. Am J Reprod Immunol 2002; 49: 1–12. 

 



159 

169. Raghupathy R, Makhseed M, El-Shazly S, i sar. Cytokine patterns in maternal blood 

after premature rupture of membranes. Obstet Gynecol 2001; 98: 122–126. 

 

170. Arababadi MK, Aminzadeh F, Hassanshahi G, ei sar. Cytokines in preterm delivery. 

LabMed 2011; 43: 27–30. 

 

171. Arababadi MK, Aminzadeh F, Hassanshahi G, i sar. Cytokines in preterm delivery. 

LabMed 2011; 43: 27–30. 

 

172. Raghupathy R, Al-Azemi M, Azizieh F. Intrauterine growth restriction: cytokine 

profiles of trophoblast antigen-stimulated maternal lymphocytes. Clin Dev Immunol 2012; 

ID:  734865. 

 

173. Bowen JM, Chamley L, Keelan JA, i sar. Cytokines of the placenta and extra-

placentalmembranes: roles and regulation during pregnancy and parturition. Placenta 2002; 

23:  257–273. 

 

174. Keelan JA, Mitchell MD. Placental cytokines and preeclampsia. Front Biosci 2007; 12: 

2706–2727. 

 

175. Steinborn A, Von Gall C, Hildenbrand R,  i sar. Identification of placental cytokine-

producing cells in term and preterm labor. Obstet Gynecol 1998; 91: 329–335. 

 

176. Jokhi PP, King A, Loke YW. Cytokine production and cytokine receptor expression by 

cells of the human first trimester placentaluterine interface. Cytokine 1997; 9: 126–137. 

 

178. Chaouat GA, Cayol V, Mairovitz, i sar. Localization of Th2 cytokines IL-3, IL-4, IL-10 

at the fetomaternal interface during human and murine pregnancy and lack of requirement for 

Fas/Fas ligand interaction for a successful allogeneic pregnancy. Am J Reprod Immunol 

1999; 42: 1–13. 

 



160 

179. Dimitriadis E, White CA, Jones RL, et al: Cytokines,chemokines and growth factors in 

endometrium related to implantation. Hum Reprod Update 2005; 11: 613–630. 

 

180. Athanassiades A, Lala PK. Role of placenta growth factor (PIGF) in human extravillous 

trophoblast proliferation, migration and invasiveness.Placenta 1998; 19: 465–473. 

 

181 Pang ZJ, Xing FQ. Comparative study on the expression of cytokine-receptor genes in 

normal and preeclamptic human placentas using DNA microarrays. J Perinat Med 2003; 

31:153–162. 

 

182. Benyo DF, Smarason A, Redman CW, I sar. Expression of inflammatory cytokines in 

placentas from women with preeclampsia. J Clin Endocrinol Metab 2001; 86: 2505–2512. 

 

183. Hung TH, Charnock-Jones DS, Skepper JN, i sar. Secretion of tumor necrosis factor-

alpha from human placental tissues induced by hypoxia-reoxygenation causes endothelial cell 

activation in vitro: a potential mediator of the inflammatory response in preeclampsia. Am J 

Pathol 2004; 164: 1049–1061. 

 

184. Wang Y, Walsh SW. TNF alpha concentrations and mRNA expression are increased in 

preeclamptic pregnancies. J Reprod Immunol 1996; 32: 157–169. 

 

185. Conrad JP, Benyo DF. Placental cytokines and the pathogenesis of preeclampsia. Am J 

Reprod Immunol 1997; 37: 240–249. 

 

186. Ishihara N, Matsuo H, Murakoshi H, i sar. Increased apoptosis in the 

syncytiotrophoblast in human term placentas complicated by either preeclampsia or 

intrauterine growth retardation. Am J Obstet Gynecol 2002; 186:  158–166. 

 

187. Difiderico E, Genbacev O, Fisher SJ. Preeclampsia is associated with widespread 

apoptosis of placental cytotrophoblasts withinthe uterine wall. Am J Pathol 1999; 155: 293 

301. 

 



161 

188. Ahn H, Park J, Gilman-Sachs A, i sar. Immunologic characteristics of preeclampsia, a 

comprehensive review. Am J Reprod Immunol 2011; 65: 377–394. 

 

189. Vince GS, Starlkey PM, Austgulen R, i sar. Interleukin-6, tumour necrosis factor and 

soluble tumour necrosis factor receptors in women with pre-eclampsia. Br J Obstet Gynaecol 

1995; 102: 20 25. 

 

190. Conrad KP, Miles TM, Benyo DF. Circulating levels of immunoreactive cytokines in 

women with preeclampsia. Am J Reprod Immunol 1998; 40: 102–111. 

 

191. Kocygit Y, Atamer Y, Atamer A, I sar. Changes in serum levels of leptin, cytokines and 

lipoprotein in pre-eclamptic and normotensive pregnant women. Gynecol Endocrinol 2004; 

19: 267–273. 

 

192. Velzing-Aarts FV, Muskiet FA, van der Dijs FP. High serum interleukin-8 levels in 

AfroCaribbean women with preeclampsia: relationships with tumor necrosis factor-alpha, 

duffy negative phenotype and von Willebrand factor.Am J Reprod Immunol 2002;48: 319–
322. 

 

193. Sacks GP, Studena K, Sargent IL, I sar. Normal pregnancy and preeclampsia both 

produce inflammatory changes in peripheral blood leukocytes akin to those of sepsis. Am J 

Obstet Gynecol 1998; 179: 80–86. 

 

194. Chen G, Wilson R, Wang SH, I sar. Tumor  necrosis factor-α (TNF-α) РОЧО 
polymorphism and expression in pre-eclampsia. Clin Exp Immunol 1996;104: 154–159. 

 

195. Kupferminc MJ, Peaceman AM, Aderka D, I sar. Soluble tumor necrosis factor 

receptors in maternal plasma and second trimester amniotic fluid. Am J Obstet Gynecol 1995; 

173: 900–905. 

 

196. Sibai B, Romero R, Klebanoff MA: Maternal plasma concentrations of the soluble 

tumor necrosis factor receptor 2 are increased prior to the diagnosis of preeclampsia. Am J 

Obstet Gynecol 2009; 200: 630.e1–e8. 



162 

197. Hamai Y, Fujii T, Yamashita T, i sar. Evidence for an elevation in serum interleukin-2 

and tumor necrosis factor-alpha levels before the clinical manifestations of preeclampsia. Am 

J Reprod Immunol 1997; 38:89–93. 

 

198. Jonsson Y, Ruber M, Matthiesen L, i sar. Cytokine mapping of sera from women with 

preeclampsia and normal pregnancies. J Reprod Immunol 2006; 70: 83–91. 

 

199. Freeman DJ, McManus FM, Brown EA. Short- and long-term changes in plasma 

inflammatory markers associated with preeclampsia. Hypertension 2004; 44: 708–714. 

 

200. Benyo DF, Miles TM, Conrad KP. Hypoxia stimulates cytokine production by villous 

explants from the human placenta. J Clin Endocrinol Metab 1997; 82: 1582–1588. 

 

201.  Huang X, Huang H, Dong M, i sar. Serum and placental interleukin-18 are elevated in 

preeclampsia. J Reprod Immunol 2005; 65: 77–87. 

 

202. Nakabayashi M, Sakura M, Takeda Y, i sar. Elevated IL-6 mid-trimester amniotic fluid 

is involved with the onset of preeclampsia. Am J Reprod Immunol 1998; 39: 329–334. 

 

203. Szarka A, Rigo J Jr, Lazar L, I sar. Circulating cytokines, chemokines and adhesion 

molecules in normal pregnancy and preeclampsia determined by multiplex suspension array. 

BMC Immunol 2010; 11: 59–64. 

 

 204. Omu AE, Al-Qattan F, Diejomaoh ME. Differential levels of T helper cytokines in 

preeclampsia: pregnancy, labor and puerperium. Acta Obstet Gynecol Scand 1999; 78: 675–
680. 

 

205. Arriaga-Pizano L, Jimenez-Zamudio L, Vadillo-Ortega F. The predominant Th1 

cytokine profile in maternal plasma of preeclamptic women is not reflected in the 

choriodecidual and fetal compartments. J Soc Gynecol Invest 2005; 12: 335–342. 

 



163 

206. Hennessy A, Pilmore HL, Simmons LA, et al. A deficiency of placental IL-10 in 

preeclampsia. J Immunol 1999; 163: 3491–3495. 

 

207.  Saito S, Umekage Y, Sakamoto M, et al. Increased T-helper-1-type immunity and 

decreased T-helper-2-type immunity in patients with preeclampsia. Am J Reprod Immunol 

1999; 41: 297–306. 

 

208. Darmochwal-Kolarz D, Rolinski J, Leszczynska-Goarzelak B. The expressions of 

intracellular cytokines in the lymphocytes of preeclamptic patients. Am J Reprod Immunol 

2002; 48: 381–386. 

 

209. Darmochwal-Kolarz D, Leszczynska-Goarzelak B, Rolinski J. T helper-1 and T helper-2 

cytokine imbalance in pregnant women with pre-eclampsia. Eur J Obstet Gynecol Reprod 

Biol 1999; 86: 165–170. 

 

210. Rein DT, Schondorf T, Gohring UJ. Cytokine expression in peripheral blood 

lymohocytes indicates a switch in T(helper) cells in patients with preeclampsia. J Reprod 

Immunol 2002; 54: 133–142. 

 

211. Luppi P, Deloia JA. Monocytes of preeclamptic women spontaneously synthesize pro-

inflammatory cytokines. Clin Immunol2006; 118: 268–275. 

 

 212. Azizieh F, Raghupathy R, Makhseed M. Maternal cytokine production patterns in 

women with pre-eclampsia. Am J Reprod Immunol 2005; 54: 30–37. 

 

213. Darmochwal-Kolarz D, Saito S, Rolinski J, I sar. Activated T lymphocytes in pre-

eclampsia. Am J Reprod Immunol 2007; 58: 39–45. 

 

214. Saito S, Sakai M, Sasaki Y, i sar. Quantitative analysis of peripheral blood Th0, Th1, 

Th2 and the Th1:Th2 cell ratio during normal human pregnancy and preeclampsia. Clin Exp 

Immunol 1999; 117: 550–555. 

 



164 

215.  Saito S, Sakai M. Th1/Th2 balance in preeclampsia. J Reprod Immunol 2003; 59: 161–
173. 

 

216.  Zenclussen AC. A novel mouse model for preeclampsia by transferring activated th1 

cells into normal pregnant mice. Methods Mol Med 2006; 122: 401–412. 

 

217. Germain SJ, Sacks GP, Sooranna SR, i sar. Systemic inflammatory priming in normal 

pregnancy and preeclampsia: the role of circulating syncytiotrophoblast microparticles. J 

Immunol 2007; 178: 5949–5956. 

 

218. Sasaki Y, Darmochwal-Kolarz D, Suzuki D, i sar. Proportion of peripheral blood and 

decidual CD4+ CD25 (bright) regulatory T cells in pre-eclampsia. Clin Exp Immunol 2007; 

149: 139–145. 

 

219. Santner-Nanan B, Peek MJ, Khanam R, i sar. Systemic increase in the ratio between 

Foxp3 + and IL-17-producing CD4 + T cells in healthy pregnancy but not in preeclampsia. J 

Immunol 2009; 183: 7023–7030. 

 

220. Paeschke S, Chen F, Horn N, i sar. Pre-eclampsia is not associated with changes in the 

levels of regulatory T cells in peripheral blood. Am J Reprod Immunol 2005; 54: 384– 389. 

 

221. Kharfi A, Giguere Y, Sapin V, i sar. Trophoblastic remodeling in normal and 

preeclamptic pregnancies: implication of cytokines. Clin Biochem 2003; 36: 323–331. 

 

222. Sibai BM. Initiators of severe pre-eclampsia: Semin Perinatol 2009; 33: 196–205. 

 

223. Kofler S, Nickel T, Weis M. Role of cytokines in cardiovascular diseases: a focus on 

endothelial responses to inflammation. Clin Sci (Lond) 2005; 108: 205–213. 

 

224. Naldini A, Carraro F. Role of inflammatory mediators in angiogenesis. Curr Drug 

Targets Inflamm Allergy 2005; 4: 3–8. 



165 

225. Kaplansjuki G, Fabrigoule M, Boulay V. Thrombin induces endothelial type II 

activation in vitro: IL-1 and TNF-alpha-independent IL-8 secretion and E-selectin expression, 

-alpha-independent IL-8 secretion and E-selectin expression. J Immunol 1997;  158: 5435–
5441. 

 

226. Madazli R, Aydin S, Uludag S, I sar. Maternal plasma levels of cytokines in normal and 

preeclamptic pregnancies and their relationship with diastolic blood pressure and fibronectin 

levels. Acta Obstet Gynecol Scand 2003; 82: 797–802. 

 

227. Granger JP, Alexander BT, Llinas T, I sar. Pathophysiology of preeclampsia linking 

placental ischemia/hypoxia with microvascular dysfunction. Microcirculation 2002; 9: 147–
160. 

 

228. Granger JP: Inflammatory cytokines, vascular function and hypertension. Am J Physiol 

Regul Integr Comp Physiol 2004; 286:R989– R990. 

 

229. Claman JY, Rapaport V, Repinski C, I sar. Analysis of superoxide generation, cytokine 

production, and adhesion molecular production in normal pregnant and preeclamptic patients. 

J Soc Gynecol Investig 1997; 4:192. 

 

230. Lockwood CJ, Yen CF, Basar M, i sar. Preeclampsia-related inflammatory cytokines 

regulate interkeukin-6 expression in human decidual cells. Am J Pathol 2008; 172: 1571– 

1579. 

 

231.Sibai BM: Initiators of severe pre-eclampsia. Semin Perinatol 2009; 33: 196–205. 

 

232. George EM, Granger JP. Endothelin: key mediator of hypertension in preeclampsia. Am 

J Hypertens 2011; 24: 964–969. 

 

233. Leibowitz A, Schiffrin EL. Immune mechanisms in hypertension. Curr Hypertens Rep 

2011; 13: 465–472. 



166 

234. Tinsley JH, Chiasson VL, South S, et al. Immunosuppression improves blood pressure 

and endothelial function in a rat model of pregnancy-induced hypertension. Am J Hypertens 

2009; 22: 1107–1114. 

 

235. Saito S, Nakashima A, Shima T, i sar. Th1, Th2, Th17 and regulatory T-cell paradigm in 

pregnancy. Am J Reprod Immunol 2010; 63:  601–610. 

 

236. Taslinipar A, Yaman H, Yilmaz MI, i sar. Relationship between inflammation, 

endothelial dysfunction and proteinuria in patients with diabetic nephropathy. Scand J Clin 

Lab Invest 2011; 71: 606–612. 

 

237. Barker D.J. Maternal and fetal nutrition and disease in later life. Nutrition; 13:807 -813. 

 

238. Abenhaim, H.A. Kinch, R.A. Morin, i sar. Effect of prepregnancy body mass index 

categories on obstetrical and neonatal outcomes. Arch Gynecol Obstet 2007 ; 275:39-43. 

 

239. Atallah, A.N. Hofmeyr, G.J. Duley, L. Calcium supplementation during pregnancy for 

preventing hypertensive disorders and related problems (Cochrane Review). The Cochrane 

Library 2004. 

 

240. August, P., Lindheimer, M.D.  Pathophysiology of pre-eclampsia Hypertension. 2nd. 

New York, NY: Raven Press 1995; 2407-2426.  

 

241. Barrett-Connor E. Sex differences in coronary heart disease: why are women so 

superior.Circulation 1995; 95: 252-64. 

 

242. Belo, L. Caslake, M., Gaffney, D., i sar. Changes in LDL size and HDL concentration in 

normal and preeclamptic pregnancies. Atherosclerosis 2002 ;162:425-43. 

 

243. Belogolovkin, V., Eddleman, K.A., Malone, F.D., i sar.The effect of low body mass 

index on the development of gestational hypertension and preeclampsia. J Matern Fetal 

Neonatal Med 2007 ;20:509-513. 



167 

244. Baeten, J.M., Bukusi, E.A., and Lambe, M. Pregnancy complications and outcomes 

among overweight and obese nulliparous women. Am J Public Health 2001;91:436-440. 

 

245 Hutcheon JA, Lisonkiva S, Joseph KS. Epidemiology of pre-eclampsia and the other 

hypertensive disorder of pregnancy. Best Pract Res Clin Obstet Gynaecol. 2011;25:391–403 

 

246. Roberts JM, Pearson GD, Cutler JA, i sar. Summary of the NHLBI Working Group on 

Research on Hypertension During Pregnancy. Hypertens Pregnancy 2003; 22:109–127. 

 

247. S. Cnattingius, J. L. Mills, J. Yuen, i sar. The paradoxical effect of smoking in 

preeclamptic pregnancies: smoking reduces the incidence but increases the rates of perinatal 

mortality, abruptio placentae, and intrauterine growth restriction. American Journal of 

Obstetrics and Gynecology 2011; 177(1):156–161. 

 

248. Conde-Agudelo A, Kafury-Goeta AC. Case-control study of risk factors for complicated 

eclampsia. Obstet Gynecol 1997; 90:172–175. 

 

249. Dadelszen P, Magee LA, Devarakonda RM, i sar. The prediction of adverse maternal 

outcome in preeclampsia. J Obstet Gynaecol Can 2004; 26:871–879. 

 

250. Chan P, Brown M, Simpson JM, i sar. Proteinuria in pre-eclampsia: How much 

matters.BJOG 2005; 112:280–285. 

 

251. Munazza B, Raza N, Naureen A, i sar. Liver function tests in preeclampsia.J Ayub Med 

Coll Abbottabad. 2011;23(4):3-5. 

 

252. Poon LC, Kametas N, Bonino S, i sar. Urine albumin concentration and albumin-to-

creatinine ratio at 11(+0) to 13(+6) weeks in the prediction of pre-eclampsia. BJOG. 

2008;115(7):866-7. 

  

http://www.ncbi.nlm.nih.gov/pubmed?term=Munazza%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23472397
http://www.ncbi.nlm.nih.gov/pubmed?term=Raza%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23472397
http://www.ncbi.nlm.nih.gov/pubmed?term=Naureen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23472397
http://www.ncbi.nlm.nih.gov/pubmed/23472397
http://www.ncbi.nlm.nih.gov/pubmed/23472397


168 

253. Ben Salem F, Ben Salem K, Grati L, i sar. Risk factors for eclampsia: A case-control 

study.Ann Fr Anesth Reanim 2003; 22:865–869. 

 

254. Witlin AG, Saade GR, Matter F, i sar. Risk factors for abruption placentae and 

eclampsia:Analysis of 445 consecutively managed women with severe preeclampsia and 

eclampsia. Am J Obstet Gynecol 1999; 180:1322–1329. 

 

255. Martin JN Jr, Thigpen BD, Moore RC, i sar. Stroke and severe preeclampsia and 

eclampsia: A paradigm shift focusing on systolic blood pressure. Obstet Gynecol 2005; 

105:246–254. 

 

256. Cunningham FG. Severe preeclampsia and eclampsia: Systolic hypertension is also 

important. Obstet Gynecol 2005; 105:246–254. 

 

257. Redman CWG, Roberts JM. Management of pre-eclampsia. Lancet 1993; 341:1451–
1454. 

 

258. Thangaratinam S, Ismail KMK, Sharp S,i sar. Accuracy of serum uric acid in predicting 

complications of pre-eclampsia: A systematic review. BJOG 2006; 113:369–378. 

  

259. Chistyakova GN, Gaziyeva I, Remizova I. Assessment of the cytokine systems in  

Gestosis complicated pregnancy: Medicine, Russie, n 2, 2006: 25-28. 

 

260. Germain SJ, Sacks GP, Sooranna SR, i sar. Systemic inflammatory priming in normal 

pregnancy and preeclampsia. the role of circulating syncytiotrophoblast microparticles. J 

Immunol 2007;178:5949-5956. 

 

261. Carty DM, Delles C, Dominiczak AF. Novel biomarkers for predicting Preeclampsia. 

Trends Cardiovasc Med. 2008; 18(5):186-94. 

 



169 

 262. Bowen JM, Chamley L, Keelan JA,i sar. Cytokines of the placenta and extra-               

placental  membranes: roles and regulation during pregnancy and parturition. Placenta 2002; 

23: 257–273. 

 

263. Prins JR, Gomez-Lopez N, Robertson SA. Interleukin-6 in pregnancy and gestational 

disorders: J Reproductive Immunology 2012; 95(1-2):1-14. 

 

264. Bayram.M, Suhha Bostanci M , Baran Celtemen M. Maternal Inflammatory Response in 

Severe Preeclamptic and Preeclamptic Pregnancies. J Clin Gynecol Obstet  2012;1(2-3):40-

45. 

 

265. Kalkunte, S., Nevers, T., Norris, W.E. i sar. Vascular IL-10:A protective role in 

preeclampsia. Journal of Reproductive Immunology 2011 ; 88:165-16. 

 

266. Serin IS, Ozelik B, Basbug M, i sar. Predictive value of tumor necrosis factor alpha 

(TNF-alpha) in preeclampsia. Eur J Obstet Reprod Biol 2002;100:143-145. 

 

267. Chunfang Q, David A.L, Cuilin Z,i sar. A prospective study of maternal serum C-

reactive protein concentrations and risk of preeclampsia. American Journal of 

Hypertension.2004; 17(2): 154-160. 

 

268. Lamarca BD, Ryan MJ, Gilbert JS, i sar. Inflammatory cytokines in the pathophysiology 

of hypertension during pre-eclampsia. Curr Hypertens Rep 2007;9:480-485. 

 

269. Sukhih, G.T., Vanko, L.V.  Immune factors in the etiology and pathogenesis of 

pregnancy complications. Obstetrics and Gynecology 2012;1 : 128-136. 

 

270. ACOG Practice Bulletin. Diagnosis and management of preeclampsia and eclampsia. 

Obstetrics & Gynecology 2002 ; 99(1):159–167. 

 

271. ACOG Practice Bulletin No. 97: Fetal lung maturity. Obstetrics & Gynecology 2008; 

112( 3): 717–726. 



170 

 

272. B. Haddad, B. M. Sibai. Expectant management of severe preeclampsia: proper 

candidates and pregnancy outcome. Clinical Obstetrics and Gynecology 2005; 48(2):430–
440. 

 

273. J. R. Barton, J. M. O'Brien, N. K. Bergauer, i sar Mild gestational hypertension remote 

from term: progression and outcome. American Journal of Obstetrics and Gynecology 2001 ; 

184(5)  :979–983. 

 

274. M. R. Laye, E. H. Dellinger. Timing of scheduled cesarean delivery in patients on a 

teaching versus private service: adherence to American College of Obstetricians and 

Gynecologists guidelines and neonatal outcomes.  AJOG 2006 ;195: 577–582. 

 

275. J. R. Barton, L. A. Barton, N. B. Istwan Elective delivery at 340/7 to 366/7 weeks' 

gestation and its impact on neonatal outcomes in women with stable mild gestational 

hypertension.AJOG 2011;204(1): 44.e1–44.e5. 

 

276. M. J. Davidoff, T. Dias, K. Damus et al., “Changes in the gestational age distribution 

among U.S. singleton births: impact on rates of late preterm birth, 1992 to 2002,” Seminars in 

Perinatology, vol. 30, no. 1, pp. 8–15, 2006. 

 

277. M. D. Fox, J. R. Allbert, J. F. McCaul, R. I sar. Neonatal morbidity between 34 and 37 

weeks' gestation. Journal of Perinatology 1993 ;13(5) :349–353. 

 

278. T. N. K. Raju, R. D. Higgins, A. R. Stark, i sar. Optimizing care and outcome for late-

preterm (near-term) infants: a summary of the workshop sponsored by the national institute 

of child health and human development. Pediatrics 2006 ;118(3) :1207–1214. 

 

279. W. A. Engle, K. M. Tomashek, C. Wallman, i sar. Late-preterm infants: a population at 

risk. Pediatrics 2007;120(6) : 1390–1401. 

 



171 

280. M. Khashu, M. Narayanan, S. Bhargava, i sar. Perinatal outcomes associated with 

preterm birth at 33 to 36 weeks' gestation: a population-based cohort study. Pediatrics 

2009 ;123(1) :109–113. 

 

281. K. S. Joseph, S. Liu, K. Demissie, i sar. A parsimonious explanation for intersecting 

perinatal mortality curves: understanding the effect of plurality and of parity. BMC 

Pregnancy and Childbirth 2003;doi:10.1186/1471-2393. 

 

282. N. D. Berkman, J. M. Thorp, K. N. Lohr i sar. Tocolytic, treatment for the management 

of preterm labor: a review of the evidence.  American Journal of Obstetrics and Gynecology 

2003;188(6) :1648–1659.  

 

283. L. Jain. Morbidity and mortality in late-preterm infants: more than just transient 

tachypnea. The Journal of pediatrics 2007;  151(5) :445–446. 

 

284. G. J. Escobar, R. H. Clark,  D. Greene. Short-term outcomes of infants born at 35 and 36 

weeks gestation: we need to ask more questions.Seminars in Perinatology 2006;30 (1) : 28–
33. 

 

285. W. M. Gilbert, T. S. Nesbitt, i B. Danielsen. The cost of prematurity: quantification by 

gestational age and birth weigh. Obstetrics and Gynecology2003;102(3):488–492.  

 

286. G. D. V. Hankins i M. Longo. The role of stillbirth prevention and late preterm (near-

term) birth. Seminars in Perinatology 2006; 30(1)20–23.  

 

287. M. F. MacDorman, M. L. Munson, i S. Kirmeyer. Fetal and perinatal mortality, United 

State. National Vital Statistics Reports 2007;56(3) :1–19. 

 

288. L. L. Simpson. Maternal medical disease: risk of antepartum fetal death,” Seminars in 

Perinatology 2002;26(1) :42–50. 

 



172 

289. S. W. Aucott, P. K. Donohue, i F. J. Northington. Increased morbidity in severe early 

intrauterine growth restriction. Journal of Perinatology 2004; 24(7):435–440,.  

 

290. S. W. Aucott, P. K. Donohue, i F. J. Northington. Increased morbidity in severe early 

intrauterine growth restriction. Journal of Perinatology 2004; 24(7):435–440. 

 

291. R. Resnik. Intrauterine growth restrictio. Obstetrics and Gynecology 2002; 99(3) : 490–
496.  

 

292. R. A. Ødegård, L. J. Vatten, S. T. Nilsen, i sar. Preeclampsia and fetal growth. 

Obstetrics and Gynecology 2000; 96(6) : 950–955.  

 

293. A. M. Marconi, S. Ronzoni, S. Vailati, i sar Neonatal morbidity and mortality in 

intrauterine growth restricted (IUGR) Pregnancies is predicated upon prenatal diagnosis of 

clinical severity. Reproductive Sciences 2009; 16 : 373–379.  

 

294. D. S. Charnock-Jones, P. Kaufmann, i T. M. Mayhew. Aspects of human fetoplacental 

vasculogenesis and angiogenesis. I. Molecular regulation. Placenta 2004;25 :103–113. 

 

295. C. Bose, L. J. Van Marter, M. Laughoni sar. Fetal growth restriction and chronic lung 

disease among infants born before the 28th week of gestation. Pediatrics 2009 ;124(3):e450–
e458, 

 

296. A. R. Hansen, C. M. Barnés, J. Folkman, i sar. Maternal preeclampsia predicts the 

development of bronchopulmonary dysplasia. Journal of Pediatrics 2010; 156(4) 532–536. 

 

297. D. M. Shah, J. P. Shenai, i W. K. Vaughn. Neonatal outcome of premature infants of 

mothers with preeclampsia. Journal of Perinatology 1999; 15(4) :264–267. 

 

298. P. H. Gray, M. J. O'Callaghan, H. A. Mohay, i sar. Maternal hypertension and 

neurodevelopmental outcome in very preterm infants.  Archives of Disease in Childhood: 

Fetal and Neonatal Edition1998; 79(2):F88–F93. 



173 

 

299. R. C. Silveira, R. S. Procianoy, M. S. Koch,  i sar. Growth and neurodevelopment 

outcome of very low birth weight infants delivered by preeclamptic mothers. Acta 

Paediatrica, International Journal of Paediatrics 2007; 96(12) 1738–1742.  

 

300. T. M. Nafee, W. E. Farrell, W. D. Carroll, i sar. Epigenetic control of fetal gene 

expression.  An International Journal of Obstetrics and Gynaecology 2008 ;115(2) :158–168.  

 

301. C. S. Wu, E. A. Nohr, B. H. Bech, i sar. Health of children born to mothers who had 

preeclampsia: a population-based cohort study. American Journal of Obstetrics and 

Gynecology 2009 ;201(3) :269-e1–269-e10. 

  

302. R. A. Simmons. Developmental origins of adult disease. Pediatric Clinics of North 

America 2009; 56(3) 449–466. 

 

303. P. D. Gluckman, M. A. Hanson, C. Cooper, i sar. Effect of in utero and early-life 

conditions on adult health and disease. The New England Journal of Medicine 2008; 

359(1):61–73. 

 

304. L. W. Doyle, C. A. Crowther, P. Middleton, i sar. Magnesium sulphate for women at 

risk of preterm birth for neuroprotection of the fetus. Cochrane Database of Systematic 

Reviews 2009; 1: Article ID CD004661. 

 

305. D. J. Rouse, D. G. Hirtz, E. Thom i sar. A randomized, controlled trial of magnesium 

sulfate for the prevention of cerebral palsy. The New England Journal of Medicine 

2008;359(9)895–905.  

 

 

 

 

 

 



174 

 

Ј   

 

.  A    ђ   21.07.1976  , .  

,          

    1995-2001 .     β00β 

            

 .   2003      

            

  , . 2008      

  - ,          

 .  

            

       

           

       .  

β010          

    , . .  

.         ,  

   ,    . 

            

  .  

  



175 

 

 

 

 

 

 

Ј   

 



176 

 

 

 

 

 1 

   

    ,   

„ АЈ А А А А Ј  А    А 

А  А Ј “ 

    , 

   ,   ,   ,    

   ,     

 , 

       

   /   ,  /   

   

 

 , β015  

 

 :  .     

 

 

              

     

  



177 

 

 

  

 β. 

       

  

 

   :    

 :        

 : „        

  “  

: . -    

         

 ,   /       

    . 

      ,       

   ,      ,    ђ   

  ,     ,   

  ,        

 , β015  

 :  .     

  

    

  



178 

 

 

 γ. 

 

   

 

   „  “ ,     

,    ,  : „   

       

“     . 

            /             

,    . 

    ,           

   ,         

     (CrОКtТvО CШЦЦШЧs),     

/ . 

1.  

2.  –  

3.  –  –   

4.  –  –     

5.  –    

6.  –      

(        ђ  ;     

  ). 

 , β015  

 :  .        

  

      


	РЕЗИМЕ
	Увод
	Циљ
	Материјали и методи рада
	Резултати
	Закључак

	SUMMARY
	Introduction
	Aim
	Materials and methods
	Results
	Conclusion

	СКРАћЕНИЦЕ
	УВОД
	Етиологија
	Дефиниција
	Патогенеза прееклампсије
	Матернални фактори ризика
	Основна имунологија
	Про- и антиинфламаторно стање током прееклампсије
	Имуни баланс у прееклампсији

	ЦИТОКИНИ
	ЦИЉ  РАДА
	М А Т Е Р И Ј А Л  И  М Е ТО Д Е
	РЕЗУЛТАТИ
	ПРЕДИКЦИЈА  ФАКТОРА ИНФЛАМАЦИЈЕ ЗА ТЕШКУ/ СРЕДЊУ ПРЕЕКЛАМПСИЈУ
	1. Старост
	2. Гестација
	3. BMI
	4. Нулипаритет
	5. Број трудноћа
	6. Претходна прееклампсија
	7. Пушачки статус
	8. Дијабетес мелитус
	9. Систолни крвни притисак
	10. Дијастолни крвни притисак
	11. Протеинурија
	12. AST
	13. ALT
	14. LDH
	15. Протеини
	15. Албумини
	16. Acidum uricum
	17. Креатинин
	18. Тромбоцити
	18. IL-2
	19. IL-4
	20. IL-6
	21. IL- 8
	22. IL- 10
	23. IL- β
	24. CRP
	24. TNF -a

	ДИСКУСИЈА
	Социо-демографски фактори који утичу na појаву прееклампсије
	Биофизички и биохемијски маркери за предикцију прееклампсије у корелацији са факторима инфламације и тежином болести
	Основни индикатори за дијагнозу прееклампсије
	Корелација фактора инфламације са тежином прееклампсије
	Последице превременог порођаја
	Преживљавање
	Морбидитет
	Ефекти прееклампсије на касни-превремени исход
	Ризик од мртворођености
	Интраутерини застој раста (IUGR)
	Бронхопулмонарна дисплазија (БПД)
	5.5. Неурални развојни исход
	Фетус и адултне болести
	Медицинска одлука: оптимизација феталног исхода

	ЗАКЉУЧАК
	РЕФЕРЕНЦЕ
	БИОГРАФИЈА АУТОРА
	ИЗЈАВЕ АУТОРА

