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Interleukin-6 - a Marker  
of the Inflammatory Syndrome 

in Preeclampsia

Abstract

Introduction. Normal pregnancy is characterized by a controlled inflammatory state, localized at the level of 
the implant area during early stages, and generalized in the last trimester of pregnancy. Preeclampsia repre-
sents an exacerbation of systemic inflammatory response. Aim. Evaluation of IL-6 in the serum of preeclamp-
tic pregnant women in the last trimester of pregnancy compared to normal pregnancy. Investigation of a pos-
sible relationship between the intensity of the inflammatory syndrome, the severity of preeclampsia, and fetal 
status at birth. Material and method. A transversal study was performed in three groups of patients: group 
1 (preeclampsia); group 2 (normal pregnancy); group 3 (control). The serum samples for the determination 
of IL-6 were processed using the HS human IL-6 Elisa kit. Results. A significant positive correlation between 
serum IL-6 concentration and blood pressure values was found. A significant positive correlation was also 
obtained in preeclampsia between serum IL-6 concentration and uric acid concentration, as well as proteinu-
ria. A significant negative correlation between serum IL-6 concentration, fetal weight at birth and the Apgar 
score of the newborn was found. Conclusions. Serum IL-6 concentration represents a marker of the severity of 
preeclamptic syndrome, being at the same time an accuracy predictor of fetal weight and status at birth.
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Introduction

-
nological paradox, which is not completely understood.

 Preeclampsia and recurrent abortion are considered by 

of immune physiological processes that maintain preg-
nancy.

During the course of normal pregnancy, there are two im-
munologically distinct maternal-fetal interfaces, which are 

between the immune maternal decidual cell population 
-

interface is dominant in early pregnancy and almost com-
pletely disappears in the third trimester of pregnancy, with 

The second interface includes interactions between the 

cells, monocytes and dendritic cells) and the syncytiotro-

human placenta

the growth of the placenta, becoming dominant in the 
third trimester of pregnancy .

-

implant area during early stages and generalized in the 
last trimester of pregnancy(3)

interface, leukocyte infiltration and an increased producti-

-
denced in normal pregnancy compared to non-pregnant 

-
ponent of systemic inflammatory response in the serum 
of preeclamptic pregnant women in the last trimester of 
pregnancy compared to normal pregnancy. In order to 
interpret IL-6 changes in preeclampsia, we initially deter-
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pregnancy compared to non-pregnant status.

a possible relationship between the intensity of inflam-
-

luated by arterial blood pressure, proteinuria and uric acid 
-

Material and method
-

Group I -
men selected based on the following criteria:

 Inclusion criteria:

 monofetal pregnancy
 Exclusion criteria:
  pregnant women in labor or with ruptured chorioam-
niotic membranes
  pregnant women with clinically manifest infections
  pregnant women with diseases prior to pregnancy 
associated with a chronic inflammatory response (au-
toimmune and chronic inflammatory diseases)
  recent treatment with non-steroidal antiinflammato-

Group II -
nant women selected based on the following criteria:

 Inclusion criteria:
-

urse of pregnancy;

 monofetal pregnancy;

physiological limits.
 Exclusion criteria: 
  pregnant women in labor or with ruptured chorioam-
niotic membranes;
 pregnant women with clinically manifest infections;
  pregnant women with diseases prior to pregnancy 
associated with a chronic inflammatory response (au-
toimmune and chronic inflammatory diseases);
  recent treatment with non-steroidal antiinflammato-

Group III -
lected based on the following criteria:

 Inclusion criteria:
 non-pregnant women;

 Exclusion criteria:
 primary or secondary arterial hypertension;
 renal diseases;
  chronic inflammatory diseases and autoimmune di-
seases;
 clinically manifest infections;
  recent antiinflammatory or corticosteroid treatment 

 oral estrogen treatment.

IL-6 concentrations in the maternal serum were determi-

was collected on anticoagulant; the plasma was separated 

samples were gradually thawed on ice.
The samples were processed using the HS human IL-6 

Elisa kit - the Quantikine HS Human IL-6 Immunoassay.
Statistical analysis. The results obtained were experi-

-
agrams.

 Descriptive statistics. -
persion and centrality indices were calculated: mean, me-

-
on of the conclusions of the determinations performed, 
column diagrams were used, according to the results and 
the type of the analysis.

 Comparative statistics.

-
-

lation calculations were used. The correlation coeffici-

were used, the presence of a linear relationship of the 
point cloud being increased by the illustration of a re-

Results
Descriptive analysis of IL-6
The mean serum IL-6 concentrations in the three analy-

zed groups were : 

Comparative analysis of the studied parameters
Relationship between serum IL-6 concentration and 

the severity of the preeclamptic syndrome

both between serum IL-6 concentration and systolic BP 
(SBP), and between serum IL-6 concentration and diasto-
lic BP (DBP) .

preeclampsia between serum IL-6 concentration and uric 
acid concentration .

-
en serum IL-6 concentration and proteinuria was found.

Relationship between serum IL-6 concentration and 
some fetal parameters at birth

found between serum IL-6 concentration and fetal weight 
at birth.
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found between serum IL-6 concentration and the Apgar 
score of the newborns at birth .

Discussion

the serum of normal pregnant women significantly in-
creased IL-6 concentrations compared to non-pregnant 

-
-

mester of pregnancy, which increase with the progress of 
pregnancy(5,6,7) ( 

According to our results, preeclampsia is characterized 

the literature studies
The tissues responsible for the increased IL-6 producti-

on are not completely known to date.
Although the syncytiotrophoblast has the capaci-

the placenta is most probably not a source of IL-6 in 
preeclampsia . Possible sources of IL-6 in preeclam-

-
.

It has been demonstrated that monocytes from pree-
clamptic pregnant women synthesize IL-6 spontaneously. 
IL-6 expression in monocytes in preeclampsia is signifi-
cantly increased compared to normal pregnancy. Cytokine 

Figure 1. 
Mean serum 

IL-6 concentra-
tion for the 

studied groups

Figure 2. 
Relationship 

between serum 
IL-6 concentra-
tion and blood 
pressure values
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Figure 3. 
Relationship 
between serum 
IL-6 concentra-
tion and the 
serum titer  
of uric acid

Figure 4. 
Relationship 
between serum 
IL-6 concentra-
tion and the 
Apgar score  
of the newborns

Study
Non-pregnant 

women
Pregnant women

1st trimester
Pregnant women

2nd trimester
Pregnant women

3rd trimester
p

Vassiliadis 1998 2.70 ± 0.30 pg/ml 2.55 ± 0.24 pg/ml 2.91 + 0.38 pg/ml 2.91 ± 0.34 pg/ml <0.05 (ANOVA)

Teran 2001 1,25 ± 0,13 pg/ml - - 5.07 ± 0.423 pg/ml <0,001 (t )

Coussons - Read 2007 - 1.7 ± 0.9 pg/ml 1.83 ± 0.7 pg/ml 3.03 ± 0.3 pg/ml <0.05 (ANOVA)

Circulating IL-6 levels in non-pregnant women and during normal pregnancyTable 1
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higher compared to normal pregnancy. In preeclampsia, 

passage or in systemic circulation, under the influence of 
syncytiotrophoblast microparticles .

In the performed study, IL-6 concentration was signifi-
-

studies .
IL-6 is a multifunctional cytokine, which plays an impor-

the recruitment of T lymphocytes at the site of inflamma-
tion by increased lymphocyte-endothelial adhesion, and 
in the stimulation of the hepatic synthesis of acute phase 

It is not known whether IL-6 plays a direct role in the 
-

.
It has been recently demonstrated that IL-6 has the ca-

pacity to interfere with the mechanisms of contraction 
-

and implicitly, of arterial blood pressure . 

Conclusions
Preeclampsia is an exacerbation of a generalized inflam-

matory response, which is physiologically present in the 
last trimester of pregnancy.

-
nancy has deep implications regarding the prediction, 
screening and prophylaxis of preeclampsia.

the preeclamptic syndrome, being at the same time an ac-
curacy predictor of fetal weight and status at birth.   
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Circulating IL-6 levels in preeclampsia, compared to normal pregnancyTable 2

Study Technique Normal pregnancy Preeclampsia p

Greer 1994 ELISA plasma 2.06 pg/ml 2.56 pg/ml 0.01

Teran 2001 ELISA serum 5.07±0.423 pg/ml 12.91±1.29 pg/ml 0.0002

Jansson 2006 multiplex bread array ser 3.3 pg/ml 13 pg/ml 0.002

Afshari 2005
high sensitivity indirect 

ELISA serum
3.01 ± 2.45 pg/ml 5.8 ± 4.85 pg/ml 0.02
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