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Abstract: 
     This study is to evaluate plasma levels of several cytokines in preeclamptic 

pregnancies compared to those of healthy pregnancies. 

Ninety pregnant women with preeclampsia (37 mild & 53 severe) and thirty 

healthy pregnant women were enrolled in the study. Blood samples were taken and 

plasma levels of IL-8, IL-10, and IFN-γ were measured by enzyme-linked 

immunosorbent assay (ELISA). 

Preeclamptic women and their severe cases but not mild cases had significantly 

(P<0.05) increased levels of plasma IL-8, and IFN-γ as compared with healthy 

pregnancies. By contrast, plasma levels of IL-10 was significantly (P<0.05) increased 

in healthy pregnant women as compared to all groups of preeclampsia. Preeclampsia 

is associated with an imbalance between pro-inflammatory cytokines (IL-8, IFN-γ) 

and anti-inflammatory cytokines (IL-10), and these support our suggestion of altered 

immune response in preeclampsia. 
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Introduction: 
         Preeclampsia (Toxemia of 

pregnancy) is one of the most common 

medical complications, that occurs in 

3-5% of pregnancies and is a major 

cause of maternal and fetal morbidity 

and mortality with 15-20 % in 

developed countries, and also is a 

leading cause of preterm birth and 

intrauterine growth retardation [1,2]. 

     Preeclampsia is a multisystemic 

disorder involving the placenta, liver, 

kidneys, blood, and the neurological 

and cardiovascular systems [3]. The 

symptoms of this multisystemic 

disorder, which appear during the 

second and third trimester of 

pregnancy are caused by the increased 

vasoconstriction, which result in 

maternal hypertension, decreased 

uteroplacental blood flow, edema, 
proteinuria, abnormal clotting, liver 

and renal dysfunctions[4,5]. 

  

Preeclampsia has been known as 

“The disease of theories” as the exact 

cause of events that lead to the clinical 

syndrome have not been elucidated [6]. 

A generalized dysfunction of maternal 

cells may underlie most of the clinical 

symptoms such as hypertension, fluid 

retention, and clotting abnormality. 

Interestingly a dysregulation of the 

maternal immune response against the 

fetus has been suggested as a possible 

causal factor [7]. Endothelial cell 

activation or dysfunction appears to be 

mainly responsible in the pathogenesis 

of preeclampsia, the factors leading to 

endothelial dysfunction include 

placental ischemia, lipoprotein induced 

toxicity, oxygen free radicals, immune 

maladaptation resulting in synthesis 

and release of proinflammatory 

cytokines [8, 9]. 
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       The composition of 

immunomodulitory milieu, specifically 

the presence and amount of various 

cytokines in the sera of pregnant 

women may lend insight into the 

invivo regulation of preeclampsia 

associated condition. Several studies 

have reported abnormal levels of 

cytokines in women with 

preeclampsia, but the pattern of 

cytokine expression and a possible role 

in disease pathogenesis remains 

controversial [10]. 

    In contrast to normal pregnancy, 

there are indication of increased 

inflammatory responses and also an 

immune deviation toward Th1 in the 

established preeclamptic pregnancy 

[11]. Robert et al [12] was one of the 

first to suggest that mediators released 

from the preeclamptic placenta are 

responsible for endothelial damage. 

Also an altered immune response and 

defective trophoblast invasion may 

play a key role in the development of 

preeclampsia [13]. The most 

immunological findings are the 

activation of both innate and adaptive 

immune system. Activated neutrophils, 

monocytes, and NK cells initiate 

inflammations which induce 

endothelial dysfunction and activated 

T cells may support inadequate 

tolerance during pregnancy [14]. 

Furthermore, the cytokine profile of 

women with preeclampsia is consistent 

with a cell mediated immune response 

that utilizes neutrophils, macrophages, 

and CD4
+ 

Th1 cells as a defense 

mechanism against microbial 

infections. As a result elevated 

inflammatory cytokines and the 

oxidative burst of phagocytic cells 

persist resulting in vascular oxidative 

stress during preeclampsia [15, 16]. 

Also, the immuno-regulatory system is 

down regulated in preeclampsia and 

persistent inflammation reduces 

regulatory T-function, therefore the 

systematical immuno-activation may 

be one cause of this disease [14]. 

So the aim of the study is to 

evaluate the levels of pro-

inflammatory cytokines (IL-8, IFN-γ) 

and anti-inflammatory cytokines (IL-

10) in the plasma of preeclamptic 

pregnancies. 
 

Material and Methods: 
This study was carried out at the 

Obstetric Department of Baghdad 

Teaching hospital and in the 

immunology department of the 

Teaching laboratories of medical city 

from May 2008 to May 2009. The 

patients were classified into three 

groups; 37 mild preeclampsia(group 1) 

with mean age 30.03 years , 53 sever 

preeclampsia (group 2) with mean age 

28.85 years and 90 total preeclampsia 

(group 3) with mean age 29.33 years, 

and 30 apparently healthy pregnant 

women as control (group 4) with mean 

age 27.07 years. The diagnosis of 

preeclampsia was established in 

accordance with the American College 

of Obstetrics and Gynecology 

definition[17]. The healthy pregnancy 

was diagnosed on the basis of clinical, 

biochemical, and ultrasound findings 

and none of the patients had pre-

existing hypertensive disorders or any 

renal, hepatic, or hematological 

diseases, and had received no 

medication. 

From each subjects included in the 

study , 3 ml of maternal blood were 

taken  by venous puncture and drawn 

into 5-mL tubes containing lithium 

heparin (Venoject, Terumo Europe 

NV, Leuven, Belgium). The tubes 

were centrifuged at 1000 r.p.m for 5 

minutes; the plasma was collected and 

stored at -20 until use. The 

concentrations of interleukins were 

measured using enzyme-linked 

immunoassays (ELISA) kit according 

to manufacturer’s instructions. All 

immunoassay kits were purchased 
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from Biosource Europe S.A 

Systems. The albuminuria was 

measured by dipstick test.  Results are 

expressed as mean ± standard error(X 

± SE). The significance of the 

difference between the values from 

different groups is determined using 

one way analysis of variance 
(ANOVA) (F-test). A level of P< 0.05 

is defined as statistically significant 

[18]. 
 

Results: 
The Demographic and obstetric 

features of the two groups (maternal 

age, gestational week and mean 

systolic and diastolic blood pressure at 

the time of sample collection are 

shown in Table 1. ALL the 

preeclamptic patients have albumin in 

urine ≤ +1, while no one of the control 

group have albuminuria. 

There was no significant (P> 0.05) 

difference in maternal age, gestational 

week between the two groups. There 

were a significant (P<0.001) increase 

in mean systolic and diastolic blood 

pressure, 142 ± 0.71 & 91.89 ± 0.53 

mmHg in group 1, and 167.74 ± 1.63 

& 112.45 ± 1.40 mmHg in group 2 , 

and157.44±1.64& 104.00±1.37 mmHg 

as compared with controls, . The mean 

± SE plasma levels of Interleukin-8 

(pg/ml), IFN-γ (IU/ml), Interleukin-10 

(pg/ml) in the preeclampsia group 

(total) were 101.42 ± 5.09, 6.54 ±0.78 

and 10.61 ± 1.00 respectively, while 

the mean ± SE plasma levels of 

Interleukin- 8 (pg/ml), IFN-γ (IU/ml) 

and Interleukin- 10 (pg/ml) in severe 

preeclamptic group  were 109.12 ± 

7.01, 6.78 ± 1.08 and 9.28 ± 1.12 

respectively , The mean ± SE plasma 

levels of Interleukin-8 (pg/ml), IFN-γ 

(IU/ml), Interleukin-10 (pg/ml) in mild 

preeclampsia group were 86.63 ± 5.00, 

5.19±0.87and 13.05±1.90 respectively, 

and the mean ± SE plasma levels of 
Interleukin- 8 (pg/ml), IFN-γ (IU/ml) 

and Interleukin- 10 (pg/ml) in control 

group were 82.53 ± 4.73,  3.43 ±0.80 

and 15.57 ± 1.87 respectively (Table 

2).

 

Table 1. Demographic and clinical characteristics of patients with preeclamptic and 

healthy pregnant women (Mean ± SE). 
Characteristics (1) MPE (N=37) (2) SPE (N=53) (3) TPE (N=70) (4)Control (N=20) P-Value 

Maternal age (years) 30.03 ± 1.14 28.85 ± 0.98 29.33±0.74 27.07 ± 1.12 

(1)(4) NS 

(2)(4) NS 

(3)(4) NS 

(1)(2) NS 

Gestational age (weeks) 34.43 ±0.68 35.72 ±0.60 35.19±0.45 33.63± 1.00 

(1)(4) NS 

(2)(4) NS 

(3)(4) NS 

(1)(2) NS 

Systolic blood pressure 

(mmHg) 
142.70±0.71 167.74 ±1.63 157.44±1.64 108.00±1.99 

(1)(4)<0.001 

(2)(4)<0.001 

(3)(4)<0.001 

(1)(2)<0.001 

Diastolic blood pressure 

(mmHg) 
91.89 ±0.53 112.45 ±1.40 104.00±1.37 74.50 ±1.05 

(1)(4)<0.001 

(2)(4)<0.001 

(3)(4)<0.001 

(1)(2)<0.001 

Albumin in urine 1+ 2+ 4+ 1+ 4+ --------- ----------- 

MPE =Mild preeclampsia; SPE = Severe preeclampsia; TPE = Total preeclampsia     ;NS = Non Significant     ; P <0.00 = Highly significant 

 

Table2. Comparsion the plasma levels of interleukins (IL-8, IL-10, IFN-γ) between 

the studied groups (mean ±SE). 
Interleukins (1)MPE(N=24) (2)SPE(N=46) (3)TPE(N=70) (4)Control(N=20) P-Value 

Interleukin -8 (pg/ml) 86.63±5.00 109.12±7.06 101.41±5.09 82.53±4.73 

(1)(4) NS 

(2)(4)<0.01 

(3)(4)<0.05 

(1)(2)<0.05 

Interferon – γ (IU/ml) 5.19±0.87 6.78±1.08 6.54±0.78 3.43±0.80 

(1)(4) NS 

(2)(4)<0.05 

(3)(4)<0.05 

(1)(2) NS 

Interleukin- 10 (pg/ml) 13.05±1.90 9.28±1.12 10.61±1.00 15.57±1.87 

(1)(4) NS 

(2)(4)<0.00 

(3)(4)<0.05 

(1)(2)<0.05 

NS = Non Significant  Significant at the 0.05 level Significant at the 0.01 level 
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Discussion: 
      Endothelial cell injury and 

dysfunction may play a central role in 

the pathogenesis of PE, this 

dysfunction associated with PE 

characterized by an enhanced 

inflammatory response and altered 

cytokine production [19]. IL-8 (known 

previously as neutrophil attractant 

activation protein), is produced by 

many different cell types such as 

monocytes, macrophages, endothelial 

cells, fibroblasts, and neutrophils 

[20].IL-8 plays major roles in the 

inflammatory process by recruiting 

neutrophils into sites of inflammation 

and infection [20]. 

       IL-8 was significantly 

increased in patients with severe 

preeclampsia, but not in mild and 

control groups. These findings suggest 

that endothelial activation resulting in 

the increased production of 

chemokines in women with 

preeclampsia. Also it may be due to 

many pathological conditions such as 

apoptosis, inflammation, neutrophil 

activation, endothelial cell damage and 

dysfunction, and increased endothelial 

permeability.  

    This was in accordance with the 

works of some, but not all 

investigators. Jonsson et al [10] & 

Kocyiqite et al [21] found increased 

levels of IL-8 in the serum of 

preeclamptic women than those of 

healthy pregnancies. Scott et al [22] 

found 2.5 fold increased plasma IL-8 

levels in severe preeclamptic women 

compared with healthy pregnant 

women. 

       The present results also reports 

significantly (P<0.05) increased levels 

of plasma IFN-γ in preeclamptic 

pregnancies and their severe groups. It 

is known that IFN- γ enhances 

cytotoxic activation of T- lymphocyte 

and NK cells, activates macrophages 

and phagocytosis, and induce pro-

inflammatory cytokine expression, 

therefore increased concentration of 

IFN- γ in pregnancy can be potentially 

harmful [23]. IFN- γ is a pro-

inflammatory cytokine secreted in the 

uterus during early pregnancy. It is 

abundantly produced by uterine natural 

killer cells in maternal endometrium 

but also by the trophoblast in some 

species. In normal pregnancy, IFN- γ 

plays critical roles that include 

initiation of endometrial vasculature 

remodeling, angiogenesis at 

implantation sites and maintenance of 

the decidual (maternal) component of 

the placenta, deviation in these 

processes are thought to contribute to 

serious gestational complications , 

such as fetal loss, or preeclampsia[24].  

      However, excessive amount of 

IFN- γ in conjugation with TNF-α and 

IL-1 can lead to apoptosis of 

trophoblasts [25, 26]. In an 

inflammatory environment, 

macrophages secrete high levels of IL-

12 that stimulate IFN- γ secretion by 

natural killer cells, thereby inhibiting 

angiogenesis [27]. The results are 

consistent with the finding of Arriaga-

Pizano et al [28], who reported 

significantly higher concentration of 

IFN- γ in maternal peripheral blood of 

preeclamptic women compared to 

normotensive ones. As a result, higher 

concentration of IFN- γ may be due to 

other sources of cytokine such as 

decidual or endothelial cells. On the 

other hand, another study found no 

difference in serum levels of IFN- γ 

between normal and preeclamptic 

pregnant women [10] .The authors also 

speculated that this could be explained 

by known paracrine action of T- cell 

cytokines, secreted cytokine are 

rapidly bound to receptors on 

neighboring cells and excessive levels 

in preeclampsia or normal pregnancy 

may be thus captured the site of 

secretion, resulting in similar serum 

levels in both groups. In preeclamptic 

pregnancies, IFN- γ production are 
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significantly raised, it is therefore 

likely that this production is central to 

the exaggerated inflammatory response 

and endothelial cell dysfunction of the 

maternal disease [29]. 

       IL-10 is an inhibitor of 

activated macrophages and dendritic 

cells and thus involved in the control 

of innate immune reaction and cell 

mediated immunity [30]. IL-10 is an 

important anti-inflammatory cytokine 

in pregnancy that inhibits upregulation 

of matrix metallproteinase-2 and -9 

and promotes the termination of Th1 

inflammatory rejections against the 

fetal placental unit and their 

abnormalities may be associated with 

the inadequate placental development 
in preeclampsia [13, 31]. There are 

several lines of evidence indicating 

that IL-10 involved in maintenance of 

pregnancy by suppressing the 

production of cytokines by cytotoxic T 

cells and macrophages [32]. Previous 

works shown conflicting levels of IL-

10, their levels have been shown to 

increase, decrease, or remain 

unchanged in women with 

preeclampsia [33, 34, 35]. 

     The results in agreement with 

the study of Borekci et al. [36] who 

found that the mean concentration of 

IL-10 in pregnant women with 

preeclampsia and their severe group 

was significantly lower than those of 

controls. Coussons-Read et al [37] 

found that pregnant women 

experiencing high stress had lower 

levels of IL-10 than pregnant women 

reporting less stress, and their data 

suggested that stress exposure during 

pregnancy might indirectly increase 

the risk of pregnancy complications by 

either predisposing the immune system 

to infection or directly by increasing 

production of pro-inflammatory 

cytokines. 

 

 

 

Conclusion; 
  It has been found that increased 

levels of IL 8, IFN-γ and decreased 

levels of IL-10 in the plasma of women 

with severe preeclampsia. These 

findings suggest that severe 

preeclamptic women have higher 

plasma pro-inflammatory cytokines 

and reduced anti-inflammatory 

cytokines such as IL-10. Preeclamptic 

pregnant women in this study may 

indicate the presence of disturbance in 

immunological tolerance, disturbance 

in trophoblastic invasion and impaired 

placentation.  
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 تقييم مستوى الحركيات الخلوية في بلازما النساء ذوات مقدمة الارتعاج
 

 ***عباس مهدي رحمة **             آمنة نصيف جاسم*           سعاد الماس براخاس
 

   .الرصافة دائرة صحة بغداد - المركز التخصيصي للحساسية *

 .جامعة بغداد - كلية العلوم للبنات -قسم بايولوجي**

 الجامعة المستنصرية –المركز الوطني للسكري ***  

 

 :الخلاصة
بلازما النساء  في  -γ IL-8, IL-10, IFN مستويات كل من الحركيات الخلوية تقييم تضمنت هذه الدراسة

 :امراة حامل قسمت الى اربعة مجاميع 129شملت هذه الدراسة  , العراقيات المصابات بمقدمة الارتعاج

 ( 93)  مجموعة النساء ذوات مقدمة الارتعاج المعتدل: ى المجموعة الاول

 ( 99)     الشديد مجموعة النساء ذوات مقدمة الارتعاج: المجموعة الثانية 

 (89)مجموعة النساء ذوات مقدمة الارتعاج الكلي      : المجموعة الثالثة 

 ( 99) مجموعة النساءالسليمات كسيطرة                : المجموعة الرابعة 

 

في  IL-8,IFN-γمستوى الحركيات الخلوية    في (P<0.05)اظهرت نتائج الدراسة الحالية ارتفاع معنوي 

 (P<0.05)معنويا  مقارنة بالمجموعة الاولى و الرابعة وكذلك ارتفعتفي المجموعة الثانية والثالثة البلازما 

 .مقارنة بمجاميع المرضى الثلاث ( لسيطرةمجموعة ا)في بلازما النساء الحوامل السليمات   IL-10مستوى 

نستنتج من خلال الدراسة الحالية اختلاف في مستوى الحركيات الخلوية في بلازما النساء المصابات بمقدمة 

 .الارتعاج الشديد مما يؤكد الاختلاف في الاستجابة المناعية لهؤلاء النساء

 

 

 


