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ABSTRACT 

This study aimed to investigate the effected of cytokines IL1RA, IL2, IL-6, IL8, TNFα and INFα on the ectopic 

pregnant women. 

A case-controls study conducted in the Department of Obstructive and Gynecology/Bent al Huda Hospital in 

IRAQ - THI-Qar governorate from April 2017 to October 2017. 

Ninety individuals involved in the current study, 50 women with an ectopic pregnancy in the first trimester and 

40 health pregnant women in the first trimester as controls were enrolled in this study. 

Out of 50 ectopic pregnancy 23 have a risk factor. The highest percentage was showed in those with a pelvic 

inflammatory disease which was (43.5%), followed by the intrauterine contraceptive device (17.3%) while the smoking 

was lowest with the percentage of (4.3%). 

The most frequency age group for ectopic pregnancy was shown in (25-34) years (42%), followed by                  

(35-45 years) 38%. while (15-24) years showed the lowest percentage (20%). 

The mean concentration level of serum interleukinsIL1RA, IL2, IL6, IL8, TNFα, INFα were measured in 

ectopic pregnancy and controls group.  

IL1RA, IL6, IL8, TNFα, INFα serum concentration was higher in ectopic pregnancy than controls group. 

Mean±SD Serum concentration levels of IL1RA for ectopic pregnancy and controls group were 

(9.3375±3.260ng/ml), (2.1151±1.16ng/ml) respectively and this difference was highly significant (P value 0.00), while 

IL2 concentration Mean±SD in ectopic pregnancy was (2.2582±1.224ng/ml) and control group was (4.9923±1.59ng/ml) 

(P<0.05) with no statistically significance, Serum concentration level of IL6 for ectopic pregnancy was (23.2508±7.18 

Pg/ml) while controls group was (9.0025±2.74 Pg/ml) with statistically significant differences (P value 0.00), IL8 level in 

ectopic pregnancy and controls show (76.9892±19.8 Pg/ml), (26.5498±11.85 Pg/ml) respectively and this different were 

statistically significant (P value 0.00). 

Serum concentration levels of TNFα for ectopic pregnancy and controls group were (31.5328±10.22 Pg/ml), 

(9.5346±10.22 Pg/ml) respectively this different was statistic significant (P value 0.00). 

Serum concentration levels of INFα for ectopic pregnancy were (24.7813±7.60 Pg/ml) while the control group 

were (8.2140±2.68 Pg/ml) this different was statistic significant (P value 0.00) 

The mean concentration of cytokines for different age groups show IL 1RA 
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Were highly (Mean±SD10.91±3.08 ng/ml) in age group (35 – 45 year), IL 2 were highly (Mean±SD2.26±0.932 ng/ml) 

in age group (35 – 45 year). IL 6 were highly (Mean±SD27.021±7.628 Pg/ml) in the age group (15 – 24 years). IL 8 were highly 

(Mean±SD82.912±15.21 Pg/ml) in the age group (25 – 34 year). TNFα were highly (Mean±SD36.09±9.405 Pg/ml) in the age 

group (25 – 34 year) and INFα were highly (Mean±SD26.147±5.50 Pg/ml) in the age group (35 – 45 years). 
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INTRODUCTION 

Ectopic pregnancy EP is a fertilized egg when implantation outside of the endometrial cavity (Walker et al. 2007). 

Global Incidence of ectopic pregnancy increases between 1970 and 1992 (Chang et al. 2003). It was different from region 

to region with the same geographical conditions and depends on the risk factors concerning the population (Stabile et al. 

1994). One out of every 100 pregnant women is ectopic with the most common site being within a fallopian tube (Walker 

et al. 2007). Morbidity and Mortality of ectopic pregnancy in the first trimester remains the mainly maternal mortality and 

morbidity (Grimes.1994, Airede. 2005, Okunlola. 2006). Maternal deaths caused by ruptured account up to 6% and 31.9 

cases of deaths per 100,000 has been reported in ectopic pregnancies related to assisted reproductive technology while 

mortality rate has decreased (Barnhart. 2009, Perkins. 2011). From 1:2000 to 1:18,000 maternal rate of mortality and 

morbidity occurred in cervical ectopic pregnant women (Yankowitz et al. 1990). Because the early diagnosis and treatment 

before rupture the incidence decreased to 0.5 cases of deaths per 1000 pregnancies (Chang et al., 2003). Cytokines, anti-

inflammatory, and Th-2 showed to be predominated in maternal-fetal interface of normal pregnancies (Wegmann. 1993, 

Mor. 2003). Any disorder between anti-inflammatory and pro-inflammatory cytokines balance effected on 

implantation(Formby et al. 1995) Cytokines important for facilitating of immune modulation in safely continuous of early 

stages of pregnancy by switching the type 2 responses(Chaouat et al. 2004). During the early implantation, the chemokines 

and Cytokines play important roles and increase trophoblast receptors expression (Hanna. 2003, Hannan.2006, Hannan. 

2008). Cytokines can effect changes in cell numbers or structure of placenta and transport function of nutrient through 

blastocyst gene expression (Kwong. 2000, Sjöblom. 2005). Pre-implantation mechanism in the uterus established by the 

role of IL-6 family (Van Mourik et al. 2009). Pro-inflammatory TNF, IL-6 play important roles in the implantation process 

and detected in the maternal-fetal interface (Jabbour et al. 2009) Th1 produce tumor necrosis factor α, IFN-α and 

interleukin 2 which promote cellular immune responses while Th2 produce IL-4, IL-5, IL-9, IL-10 and IL-13 which 

promote humoral responses (Mosmann. 1986, Veenstra. 2003). 

The Interleukin-1ra 

IL-1 agonistic and antagonistic were implicated in the implantation of embryonic and they evoke target cells to 

induce signal responses (Dower.1986, Mizel. 1989) Expression IL-1ra during follicular phase in Human endometrium 

show to be more than in luteal phase (Huang et al. 2006). IL-1ra suggested in prevention implantation mechanism of the 

embryo by the direct effect on microvillus endometrial of the mouse but this mechanism remains unclear                            

(Simón et al. 1998). 
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Interleukin2 

IL-2 produced primarily by CD4+ T cells following their activation by antigen (Rubin et al. 1985). IL‐2 have an 

abortogenic effect (Tezabwala et al. 1989). 

Interleukin 6 

IL-6 is produced by monocytes, macrophages, fibroblasts, endothelial cells, vascular smooth muscle cells and 

endometrial epithelial-stromal cells and by several endocrine glands, including the pituitary and the pancreas                       

(Laird et al. 1993). Interleukin 6 has an important role in early implantation through a regulation production of ovarian 

steroid and in folliculogenesis (Machelon. 1994, Orsi. 2008). It also modulates secretion of other cytokines, promotes            

T-cell activation and B-cell differentiation and inhibits the growth of various human cell lines (Nothnick et al. 2001). 

Interleukin 8 

They produced from different cells type of including monocytes, Endothelial cells and fibroblasts                 

(Yoshimura, 1987, Larsen, 1989, Strieter, 1989) are an inflammatory cytokine found in patients with endometriosis, 

particularly in the mild but most active stages of the disease (Ryan. 1995, Gazvani. 1998). The molecule mediates 

neutrophil migration, activation and induces the expression of leukocyte adhesion molecules (Baggiolini, 1989.                  

Koch, 1992). Promotes endometrial stromal cell proliferation (Arici et al., 1998). 

Tumor Necrosis Factor α 

TNF α is pro-inflammatory cytokine which activates signaling pathways for cell survival, apoptosis, inflammatory 

responses and cellular differentiation, It is mainly secreted by macrophages, lymphoid cells, mast cells, fibroblasts and can 

induce cell death of certain tumor cell lines (Kawasaki et al. 2002). Activated macrophages and Secreted TNF-α play a 

critical role in the pathogenesis of endometriosis and the systemic manifestations of the disease (Braun et al. 2002). 

Interferon α 

INF α play important role in implantation, stabilize uterine in most mammals and affected the expression of many 

genes (Spencer. 2006, Spencer. 2008). It can also exert the induction of apoptosis and suppression of cellular growth 

(Rizza et al. 2010). 

MATERIALS AND METHODS 

The study was involved all reproductive age females were admiration from a Department of Obstetrics and 

Gynecology in Bent Al Huda Hospital in Iraq- ThiQar governorate during period from all patients data were recorded, 

Age, gravidity, gestational age, clinical presenting features, and ectopic risk factors (pelvic inflammatory disease, smoking, 

treatment of infertility, used an intrauterine contraceptive device, previous history of tubal surgery, pelvic surgery and 

previous ectopic). A Peak level of β-HCG, transvaginal-ultrasonographic In this study 90 cases from controls and patients 

groups 50 of them with pregnant women in the first trimester and 40 cases of ectopic pregnancy, Their ages were between 

(15-45) years and referred to the Gynecology Department from April 2016 to August 2016. Women with Ectopic 

pregnancy were diagnosed by measurement peak level of serum hCG concentrations, pelvic sonography and/or 

transvaginal ultrasonography. Patients groups were submitted full reports regarding their medical status history physical 

examination, laboratory tests, signs and symptoms of pelvic pain and/or amenorrhea. However, patients with recurrent 
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miscarriage, Hydatidi form mole, and ovarian cancer were excluded. Verbal consents of all participants were taken.  

Collection of Sera 

A total of 5 ml of blood was drawn from controls and patients groups. 

Blood samples were centrifuged at 3000 r. p. m and sera were stored at -20 C° was obtained from all the women 

for (, IL-6, IL-8, IL4, TNF, INF, IL1RA assay). 

Evaluation Level of Cytokines 

Enzyme-linked technology (kits of Immunosorbent assay) provided by Biobase biotechnology company was used 

to detect the level of certain cytokines in a blood sample of both groups. 

Statistical Analysis 

The data were analyzed using description statistic (mean and standard deviation) independent sample t test the 

level significant was set at p < 0.05 SPSS (Statistical Packing for Social Sciences) version 20. 

RESULTS 

Age Group of Women Included in the Study 

Women with ectopic pregnancy included in the current study were fifty. They were classified according to their 

age group as shown in Table 1. 

The highest percentage was (42%) within the age (25-34 years), followed b (35-45 years) which was shown to be 

38%. Age group between (15-24 years) showed the lowest percentage (20%). 

Table 1: Frequency of the Ectopic Pregnancy  
Group According to their Age Group 

Percent (%)Frequency Age Group 
20% 10 15-24 
42% 21 25-34 
38% 19 35-45 
100% 50 Total 

 
Classification of ectopic pregnancy according to the risk factor which is noted in23 out of50 patients with ectopic 

pregnancy. The highest percentage was showed in those with a pelvic inflammatory disease which was 43.5% followed by 

Intrauterine contraceptive device was17.3% while the smoking was the lowest percentage4.3%. 

Table 2: Frequency of Ectopic Pregnancy Groups 
According to their Risk Factors 

Percent Frequency Risk Factor 
43.5% 10 Pelvic inflammatory disease 
17.3% 4 Intrauterine contraceptive device 
13% 3 Previous histories of ectopic pregnancy
8.6% 2 Tubal surgery 
13% 3 Assisted conceptively 
4.3% 1 Smoking 
100 23 Total 
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Mean Serum Levels of IL6, IL8, IL2, IL1RA, TNFα, INFα in  
Controls and Patients Group 

The mean levels of serum cytokines IL6, IL8, IL1RAb, TNF, INF IL2 were measured in patients groups and 

control groups. IL6, IL8, IL1RAb, TNF, INF were higher in patients group with serum level (23.2508 pg/ml), (76.9892 

pg/ml), (9.3375 ng/ml), (31.5328 pg/ml), (24.7813 pg/ml) respectively than control groups. The differences between 

patients and control groups were statistically significant (p-value <0.00) serum level of IL2 showed lower than patients 

(2.2582 ng/ml) the difference between patients and control was statistically not significant. 

Table 3: Mean ± SD Serum Levels of IL1RA, IL2, IL6, IL8, TNFα and INFα for Patients and Controls 

INFα Pg/ml TNFα Pg/ml IL8 Pg/ml IL6 Pg/ml IL2 ng/ml IL1RA ng/ml No  
24.7813 ±7.6031.5328 ±10.2276.9892 ±19.8 23.2508 ±7.182.2582 ±1.2249.3375 ±3.260 50 Patients  
8.2140 ±2.68 9.5346 ±10.22 26.5498 ±11.859.0025 ±2.74 4.9923 ±1.59 2.1151 ±1.16 40 Controls 

0.000 0.000 0.000 0.000 >0.05 0.00  P value  
 
Mean Concentration Level of IL1ra for Ectopic  
Pregnancy and Controls Group 

The mean level of IL1ra among ectopic pregnancy was 9.3375 ng/ml, while the controls showed a level of 2.1151 

ng/ml. The difference was highly significant (p-value 0.00).  

Table 4: Mean ± SDIL1ra Concentration Level in Serum  
for Ectopic Pregnancy and Control Group 

p. ValueMean Concentration NoIL1ra Concentration 
0.000 9.3375±3.260 ng/ml 50 Patient 

 2.1151±1.16 ng/ml 40 Control 
 
Mean Concentration Level of Serum IL 2 in the  
Serum of Patients and Controls Group 

The mean level of serum IL 2 in patients was 2.2582 ng/ml, while the control group was 4.9923 ng/ml, these 

differences was insignificant (p-value >0.05).  

Table 5: Mean ± SD Concentration Level of IL2 in Serum for 
Ectopic Pregnancy and Controls Group 

p. Value Mean Concentration No IL 2 Concentration.
>0.05 2.2582±1.224 ng/ml 50 Patients 

 4.9923±1.59 ng/ml 40 Controls 
 
Mean level of IL6 in the Serum for Ectopic  
Pregnancy and Controls Group 

The IL6 level in patients was 23.2508 pg/ml, while the group of control showed 9.0025 pg/ml. The differences 

were highly significant (p-value 0.00).  

Table 6: Mean ± SD Concentration level of Serum IL6  
for Ectopic Pregnancy and Control Group 

p. Value Mean Concentration NoIL 6 Concentration 
0.000 23.2508±7.18 Pg/ml 50 Patients 

 9.0025±2.74 Pg/ml 40 Controls 
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The Mean Concentration Level of Serum IL8 for Ectopic  
Pregnancy and Controls Group 

The mean level of IL8 in patients was 76.9892 pg/ml, while the controls were 26.5498 pg/ml. this differences 

showed highly significant (p-value 0.00).  

Table 7: Mean ± SD Concentration IL8 in the Serum  
of Ectopic Pregnancy and Controls Group 

p. ValueMean ConcentrationNoIL8 Concentration
0.000 76.9892±19.8 Pg/ml 50 Patients 

 26.5498±11.85 Pg/ml 40 Controls 
 
Mean Concentration of Serum TNFα for Ectopic  
Pregnancy and Controls Group 

The mean concentration level of serum TNFα were 31.5328 pg/ml, while the controls were 9.5346 pg/ml. the 

differences were highly significant (p-value 0.00). 

Table 8: Mean ± SD Concentration of TNFα in Serum  
of Ectopic Pregnancy and Controls Group 

p. ValueMean Concentration No TNFα Concentration.
0.000 31.5328±10.22 Pg/ml 50 Patients 

 9.5346±10.22 Pg/ml 40 Controls 
 
Mean Concentration of the Serum INFα for Ectopic Pregnancy and Controls Group 

The mean level of INFα in patients was 31.5328 pg/ml, while the controls showed 9.5346 pg/ml. The differences 

were highly significant (p-value 0.00). 

Table 9: Mean ± SD Concentration Level of INFα in Serum  
of Ectopic Pregnancy and Controls Group 

p. ValueMean Concentration No INFα Concentration
0.000 24.7813±7.60 Pg/ml 50 Patients 

 8.2140±2.68 Pg/ml 40 Controls 
 

Table 10: Mean Concentration of Cytokines for Different Age Groups 

AGE GROUPSIL1RA ng/ml IL2 ng/ml  IL6 Pg/ml IL8 Pg/ml TNFα Pg/ml INFα Pg/ml 
15 – 24 yrs 8.358±2.72 1.44±1.30 27.021±7.628 80.76±17.33 31.84±7.365 23.65±6.94 
25 – 34 yrs 9.162±2.731 2.240±1.212 23.35±6.364 82.912±15.21 36.09±9.405 25.84±7.96 
35 – 45 yrs 10.91±3.08 2.26±0.932 22.925±5.225 77.27±19.69 28.71±7.842 26.147±5.50

 
DISCUSSIONS 

Ectopic pregnancy is until a public health problem facing coupling expecting a child. Research has opened the 

probability of immune response to such pregnancy complications with special emphasis on the effects of pro-inflammatory 

and anti-inflammatory cytokines on the success or failure of pregnancy 

Demographic Property 

In the present study serum concentrations of IL-6, IL-8, IL1RA, interferon alpha and TNFα are higher in women 

with ectopic pregnancy while IL2 was lower than the control group. In comparison with the values of the cytokines with a 

first-trimester pregnancy. 
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Case-controls study sought to determination the relative between up and down regulation of the cytokines of 

ectopic pregnancy as for as age groups are concerned. Women with age of 25-34 years showed a higher rate of ectopic 

pregnancy, this is in agreement with Opoku et al. (2013) which is possibly due to high reproductive activity 

Interleukin 1RA 

The mean level of serum Interleukin 1RA among ectopic pregnant women was highly elevated and there is 

statistical significant this finding was in agreement with that reported by Lekovic et al. (2013) in the United States. IL-1 

play important role in regulation implantation of the embryo (Simon et al. 1995). IL-1RA, on the other hand, acts as a 

competitive inhibitor by binding to the IL-1 receptor without recruiting the IL-1 receptor-associated protein to the complex, 

therefore not inducing any intracellular signaling response (Arend et al. 1991). The blockade of IL-1 receptors by 

antagonists during the period before implantation results in inhibition and prevention of embryonic implantation.                

(Simon et al. 1994). A recent study reported failure implantation of the blastocyst and suggested inhibition implantation of 

the embryo in pregnant mice when injected with IL1ra (Simon et al.1994). 

Interleukin 2 

The mean concentration level of serum Interleukin 2 among ectopic pregnant women showed low than controls 

groups , no statistically significant and this finding was in agreement with reported by Soriano et al. (2003) in France. In 

contrast to MacLean et al (1991). Who that finding a rise in IL-2 receptor levels in ectopic pregnancy. IL-2 indicates 

activation of the immune system, and thus monitoring of IL-2 receptor levels may lead to a more accurate prediction of the 

outcome of the pregnancy (MacLean et al. 1991). During pregnancy, inflammatory factors secretion by natural killer cells, 

and HLA-Class II molecules secretion promote by T-cells that lead to rejection of embryo, natural killer cells and T cells 

activated by IL-2 (Fu et al. 2007). 

Interleukin 6 

The mean levels of Th2 cytokineIL6 for ectopic pregnancy were high than controls groups and show association 

significant. This finding was in agreement with findings reported by two studies (Soriano. 2003, Farquhar. 2005). 

Increased levels of IL-6 in amniotic fluid were associated with membrane rupture of premature and infection of intrauterine 

(Fukuda et al. 2002). IL-6 signaling may be important for transporting embryo, therefore any abnormal levels of IL-6 alter 

tubal transport (Shao R et al. 2009). Interleukin-6 (IL-6) has embryotoxic effected and inhibits implantation of the 

blastocyst (Jacobs. 1992, Hill JA. 1992) IL-6 has anti-inflammatory effects and leading to induce of HCG from 

trophoblast, which promotes secretion of progesterone (Hill et al. 1992). A recent study reported reduces the tubal ciliary 

activity of epithelial when treated withIL-6 in vitro and restores ciliary activity when used anti-IL-6 (Papathanasiou et al. 

2008). However, it can be stated that Th2 cytokines might be associated with successful pregnancy. 

Interleukin 8 

The mean levels of Th2 cytokine IL8 for ectopic pregnancy were higher than the controls groups and show 

statistically significance and this finding was in agreement with that reported by Soriano et al. (2003). Interleukin 8 

induced by inflammation in the fallopian tube, may provide signals to the embryo and promote tubal implantation (Shao et 

al. 2007). IL-8 are inflammatory cytokines and its highly elevated in the Fallopian tube infection by Chlamydia (Mpiga et 

al. 2006) and also in ectopic implantation (Balasubramaniam et al. 2012). Implantation of the embryo in uterus stimulation 

the local inflammatory response in a similar way as leukocytes accumulates at inflammatory sites of implantation 
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(Dominguez et al., 2005). Another study found the potential utility of IL-8 in diagnosing an ectopic pregnancy, as 

compared to normal intrauterine pregnancy and miscarriage (Rajendiran et al. 2016). In contrast to, Rausch et al (2012). 

Who observed lower values of IL-8 and TNF-α in women with ectopic pregnancy. 

Tumor Necrosis Factor Alpha 

The result of the current study showed the mean level of tumor necrosis factor alpha was higher in patients with 

ectopic pregnancy compared to control group the difference were highly statistically significant so that finding was not in 

agreement with Rausch et al. (2012). Therefore the current study were agreement with the role of affected tumor necrosis 

factor is harmful to pregnancy because they cause embryonic inhibition and in development fet al (Chaouat. 1990, 

Haimovici. 1991). And in agreement with reported by (Soriano et al. 2003). TNF‐α has been proposed to act as a mediator 

of detrimental stimuli inducing embryonic death by activating apoptosis of trophoblast cells, whereas IFN‐γ augments 

TNF‐mediated death of trophoblasts (Robaye.1991, Yui J. 1994). Several studies have shown elevated serum TNF-a levels 

in patients with pregnancies problem compared with normal pregnancies (Vassiliadis. 1998, Gucer. 2001). A recent study 

has proposed a possible protective role of TNF-α at the fetoplacental unit with an implication in mechanisms preventing 

the occurrence of malformed offspring (Toder et al. 2003). Pathophysiological effects failure in implantation and 

endometriosis showed to be associated with increased expression of TNFα (Cao WG et al. 2005). TNF was shown to 

increase hCG secretion of JAR cells, whereas the cytokine reduced hCG secretion from term placenta ciliated sloughing of 

tubal epithelial mucosa cells associated with up-regulation in TNF-α (McGee et al. 1999). One study found that higher            

IL-8, IL-6, and TNF-α were present in women with EP when compared to pregnant with normal pregnancy and, 

miscarriage though only IL (Rausch et al. 2011). 

Interferon Alpha 

The mean level of serum INFα in patients was 31.5328 pg/ml, while the controls were high level 9.5346 pg/ml. 

To the best of my knowledge, there are no published studies between the relationship of INFα with ectopic pregnancy  

CONCLUSIONS 

• The present study revealed a significant indicator between cytokines levels and ectopic pregnancy. 

• The cytokines were detected in patients with ectopic pregnancy and control group in first trimester. 

• There is a significant associations IL-1ra, IL-6, IL-8 , TNFα and INFα levels of ectopic pregnancy  

• There is no significant association between IL-2 level of and ectopic pregnancy. 

• The higher concentration of cytokines (IL 1RA, IL 2, INFα)was found among age group (35– 45 years), while 

TNFα and IL8 highly in age group (25 – 34 year) and IL 6 concentration mean was in age group (15 – 24 years). 

• Although a direct causal relationship between cytokines levels of ectopic pregnancy has not been determined, 

differences, in cytokines activity have been reported for normal pregnant women and those of ectopic pregnancy. 

• Mean concentration of interleukin 1ra (9.3375±3.260 ng/ml) were higher in study group than control group 

(2.1151±1.16 ng/ml). 
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• Mean concentration of interleukin 2 (2.2582±1.224 ng/ml) were lower in study group than control group 

(4.9923±1.59 ng/ml). 

• Mean concentration of interleukin 6 (23.2508±7.18 Pg/ml) were higher in study group than control group 

(9.0025±2.74 Pg/ml). 

• Mean concentration of interleukin 8 (76.9892±19.8 Pg/ml) were higher in study group than control group 

(26.5498±11.85 Pg/ml). 

• Mean concentration of tumor necrosis factor α (31.5328±10.22 Pg/ml) were higher in study group than control 

group (9.5346±10.22 Pg/ml). 

• Mean concentration of interferon α (24.7813±7.60 Pg/ml) were higher in study group than control group 

(8.2140±2.68 Pg/ml). 
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