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Detection of IL-10, IFN-γ and IL-8 in sera of patients with recurrent
spontaneous abortion
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Abstract
Background: Th1-type cytokines secretion
such as IFN-γ, and Th2 cytokines such as IL-
10, have been shown to exert deleterious
effects on pregnancy, inhibiting fetal growth
and development
Objective: Estimation of Interleukin-10 (IL-
10), IL-8 and IFN-γ levels in sera of patients
with recurrent spontaneous abortion (RSA)
using ELISA method.
Method: A total of one hundred and nineteen
women, ranged from the mean age (23.9 –
28.5)years, were enrolled in the current study
and were further classified into three
categories: Group A- Recurrent spontaneous
abortion (RSA): n= 62 women, with a mean
age of (28.5 + 0.68);Group B- non- recurrent
spontaneous abortion (non-RSA): n= 34
women, with a mean age of (26.4 ± 0.85)and
group C- Control (successful pregnancy): n=
23 women, with a mean age of (23.9 ± 0.88).
From each patient and control blood sample
was collected and serum was 58eparated.
Estimation of Interleukin-10 (IL-10), IL-8
IFN-γ levels in sera of patients was done using
ELISA method.
Result: the current study failed to demonstrate
a significant difference in circulating levels of
IL-8 between RSA and control group (p> 0.05)
and no significant different between non-RSA
and control (p>0.05) . IFN-γ expression is 
significantly increased (p<0.001) in women

with RSA and non-RSA compared with
successful pregnancy. Defective IL-10
expression in women with RSA and non-RSA
.The ratio of IFN-γ: IL-10 was found to be
highly significant (p<0.001) in aborted women.
IL-8 was expressed in high levels in aborted
women (RSA and non-RSA) and those with
successful pregnancy, but no significant
difference (p>0.05) was found when compared
between successful pregnancy and RSA or
non-RSA, whereas highly significant
difference (p<0.001) was found between RSA
and non-RSA.
Conclusions: IFN-γ expression is highly 

significant increased (p<0.001) in women with
RSA and non-RSA compared with successful
pregnancy, indicating that Thl cytokines might
well be implicated in adversely affecting
pregnancy. And defective IL-10 expression in
women with RSA and non-RSA might be
documentary to the previous studies on the
possible defect in Th2 cytokines production in
these patients.
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Introduction
Recurrent spontaneous abortion is

one of the important complications in
pregnancy, its incidence is 0.5–1%,
and the etiology of RSA is varied, and
includes maternal or paternal
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chromosomal aberrations, uterine
anatomical abnormalities, endocrine
disorders, infections, and reproductive
autoimmune defects. However, the
etiology is undetermined in 40–60% of
women with recurrent abortion (1, 2).

Successful human pregnancy
appears to be an immunological
paradox, in that the fetus represents a
semi-allograft developing in the
potentially hostile environment of the
maternal immune system (3, 4). One
important mechanism involves the
down-regulation of the cellular
immune response, which has been
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shown to be dependent upon the
suppression of T-helper (Th) 1 and T-
cytotoxic (Tc)1 cells,which produce
interleukin (IL)-2, interferon (IFN)-γ, 
and tumor necrosis factor (TNF)-β, and
the up- regulation of Th2 and Tc2
cells, which produce IL-4, IL-6, IL-10
and IL-13 (5-8).

Previous investigations of
Th1/Th2 immune responses during
pregnancy were able to show that a
distinct shift towards Th2-type
reactions occurs, especially at the feto-
maternal interface (9-12).

On the other hand, Th1-type
cytokine secretion such as IFN-γ and
much of the work on spontaneous
abortions in humans has focused on the
analyses of maternal responses and
local changes that occur following
abortion. Evidence from studies on
murine and human pregnancy points to
a strong association between maternal
Th2-type (IL-4 ,IL-6,IL-10) immunity
and successful pregnancy on the one
hand and between Th1-type (IL-2 and
IFN-γ) immune reactivity and  
pregnancy loss on the
other(13).Moreover, during pregnancy,
IL-8 is a CXC chemokine that is
produced by a variety of cells, mainly
monocytes/ macrophages
(14).Interleukin (IL-8) has
inflammatory and growth-regulating
properties (15,16) but is notable for its
selective chemotaxis, degranulation ,
and activation of neutrophils(17). IL-8
induced activation of neutrophils and
elastase activity in the intrauterine
environment has been implicated in the
mechanisms of rupture of fetal
membrane (18), and cervical ripening (19,

20). Hence in this study we intend to
determine the concentrations of IFN-γ, 
IL-10 and IL-8 in circulation of
patients using Enzyme Linked Immuno
Sorbent Assay (ELISA) technique.
Materials and methods
One hundred and nineteen women
attending the Obstetrics and

Gynecology department of Al-
Kadhimyia Teaching Hospital in
Baghdad between December 2004 and
August 2005 were the subjects of this
study. Included recurrent spontaneous
abortion (RSA); non-RSA (first and
second abortion) and successful
pregnancy (full term) as a control
groups.

The gestational age was calculated
for each patient from data of the last
menstrual period.

These one hundred and nineteen
women were grouped into three
groups:
Group A: the study group included 62
pregnant ladies all of whom gave a
history of previous 3-6 consecutive
abortions. History was taken from the
patients taking into consideration their
hospital records in addition to their
previous medical reports (all of them
had no family history of genetic
disease).
Group B: included 34 pregnant ladies
with incomplete abortion for the first
time or second time.
Group C: included 23 pregnant ladies
had at least two previous normal
pregnancies taken as comparison
group. All this was done under the
supervision of a senior gynecologist
Sample collection: Five ml of venous
blood was collected from each patient
and control group. The blood was
placed in a plain tube and left to stand
for one hour at room temperature for
clot formation. The tube was
centrifuged for 10 minutes at 4 oC at
450 x g for serum collection. The
serum was then aspirated by using a
Pasteur pipette and dispensed into
sterile glass tubes (1 ml in each) and
stored at -20 oC until used. The
repetitive freezing and thawing of
serum sample was avoided.
Enzyme Linked Immuno Sorbent
Assay (ELISA) for the detection of
IL-10, IFN-γ and IL-8 in serum:
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ELISA was used for the
estimation of Interleukin-10 (IL-10),
IL-8 and IFNl- γ level in the sera. This
ELISA is a two immunological step
sandwich type assay. In the first step
the cytokine is captured by a
monoclonal antibody bound to the
wells of amicrotiter plate. In the
second step a monoclonal antibody
linked to abiotinylated monoclonal
antibody is added together with
streptavidine.

Monoclonal antibody to IL-10
(mAb9D7, Biotinylated monoclonal
antibody 12G8.), IFN-γ (monoclonal
antibody 1-D1K and Biotinylated
monoclonal antibody 7-B6-1) and IL-8
(monoclonal antibody IM2237) were
used in this study; the procedure was

according to Cell Com (cellular
communication investigations) kit.
France.
Statistical Analysis

The ANOVA analysis program
was used to calculate the values, Mean,
Median, Standard deviation and
standard error were all used in the
analysis.
The chi-square used for the qualitative
data.
Results

As shown in table 1 a significant
correlation between gestational age
and IFN- γ (in circulation detected by 
ELISA) in group A women. There
were no significant correlation among
the other combination between
gestational age and cytokines.

Table 1: Correlation between gestational age and cytokine tested in this study in
sera of group A.
ªG.A= gestational age

Based on ANOVA test analysis
(Table 2) shows, the mean value of
serum levels of these cytokines .The
results revealed that there was a highly
significantly difference (p<0.001) in
the mean percentage of IL-8; IFN-γ  
and IL-10 between group A and group
B (865.7± 81.3 versus 190.5±19.5 ;
1850.3±311.4 versus186.3±14.7 and
9.4±1.4 versus 70.1±5.1, respectively) .
But the difference was not significant
(p>0.05) when we compared the mean

value of IL-8 between group A and B
with group C; and it was found highly
significant difference (p<0.001) in the
mean value of IL-10 in sera of women
in group C (553±58.9) compared with
that of group A (9.4±1.4), and highly
significant difference between group C
and group B (70.1 ± 5.1). In addition,
highly significant difference (p<0.001)
was found in the mean value of IFN-γ 
in sera of women in group A and group
C. as shown in (Figure 1).

P valueCorrelation Coefficient r =Variables

>0.050.027
ªG.A  IL-8

>0.050.297
G.A  IL-10

<0.050.228
G.A  IFN-γ
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Table 2: Comparison between the mean values of concentration (pg/ml) of IL-8,
IL-10 and IFN-γ (ELISA assay) in sera of studied groups.

**= highly significant difference (p<0.01); ª= marginally significant difference


Figure 1: Concentration of IL-8, IL-10 and IFN-γ in sera of investigated women.
(ns=not significant p>0.05 ;**=highly significant p<0.001).

Based on ANOVA test analysis,
the results showed a marginally
significantly different (0.05<p<0.1)
when we compared between group A

and group C and between group A and
B, and a highly significant difference
(p<0.001) between group Band C, as
shown in (Table3).

Sig. between groupsF test
p value

Mean ± SEGroupVariable
P valuegroups

0.000**A  B
<0.01

865.7± 81.3A
IL-8 0.996A  C190.5±19.5B

0.067ªB  C820±202.8C

0.000**A  B
<0.01

9.4±1.4A
IL-10 0.000**A  C70.1±5.1B

0.000**B C553±58.9C
0.000**A  B

<0.01
1850.3±311.4A

IFN-γ 0.000**A  C186.3±14.7B
0.000**B  C±0.47.6C
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Table 3: Comparison between IFNγ/IL-10 ratio of the three groups ( ANOVA
test analysis).

ª =marginally significance (0.05<p<0.1);** =highly significance difference (p<0.001)

IFN-γ and IL-8 expression,
showed a significant correlation
(p<0.05) between them in group A and
group B by using ELISA technique,
whereas the result revealed that there
was no significant

correlation (p>0.05) between IFN-γ 
and IL-8 expression in control (group
C), (Table 4) .

Table 4: Relation between the mean percent of IFN-γ and IL-8 in serum in group
A, B and C.

Discussion
The current study, showed a

highly significant difference in
expression of IL-10 (systemic)
(p<0.001) between first; second
trimester abortion and control groups
(successful pregnancy).In addition, no
significant difference in expression of
IL-10 (systemic) (p>0.05) between
first trimester and second trimester
abortion. These results agreed with
other studies that found higher
concentrations of IL-10 at delivery
than during any other stage of
gestation tested, though the reasons for
this and its significance were not
readily understood (21). Moreover, this
study, showed that the expression of

IL-10 proteins in circulation of women
with successful pregnancy (group C)
was significantly higher (p<0.001) than
that of women with RSA (group A)
and higher than that in women with
non-RSA (group B).this result
indicated the systemic immune
response might be associated with
local cytokine milieu at the feto
maternal interface. This significantly
higher level of IL-10 with successful
pregnancy in this study, could be
explained by previous study that
showed that IL-10 production was
significantly lower in patients with
recurrent miscarriage as compared
with normal pregnancy or spontaneous

Sig. between
Groups

F test
P

value
Mean ± SEGroupVariable

P valuegroups

0.068ªAB
<0.05

630.8±263.8A
IFNγ/IL-10 (ELISA) 0.066ªC A2.9±0.3B

0.000**CB0.02±0.002C

P valueCorrelation Coefficient r =IFN-γ IL-8

<0.050.279ELISAELISAgroupA

<0.050.501ELISAELISAgroupB
>0.050.629-ELISAELISAgroupC
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abortion cases (21). IL-10 plays a
positive role in the prevention of
spontaneous pregnancy failure in a
mouse model; the injection of IL-10
into abortion-prone mice resulted in
the prevention of fetal wastage (22).
Results of previous studies (23-25)

showed that, IL-10 was produced at
higher concentrations by PBMC of
women with normal pregnancy than
those with a history of unexplained
RSA. Thus, IL-10 has emerged as an
important Th2-type cytokine in the
maintenance of normal pregnancy (26).
Since it is directly involved in down-
regulating Th1-type activity by
inhibiting IFN-γ production, IL-10 has
been proposed to play an important
immunoregulatory role in pregnancy
by maintaining a bias away from the
detrimental Th1-type of reactivity (22,

27). Other study found a lack of
cytokine shift in aborted women (RSA
or non-RSA) as compared with normal
pregnant women at the same time of
gestational age (28).

There are many confounding
studies held the notion on the balance
of Thl and Th2 cells at the circulation
and implantation site, expressing them
as a ratio of Thl/Th2 cytokines, so that,
another dimension was added to the
results of this study when it examined
the ratio of IFN-γ/IL-10 expression in
women with RSA which was
significantly higher (p<0.001) than that
of successful pregnancy (group C).
This significantly high IFN- γ/IL-10
ratio lends further support to the
findings in this study as it was in
consistence with the previous studies
(23, 21, 29, 30).
Hanna and colleagues (2000)(31)

examined the expression of IL-10 and
its receptor in placental explants or
freshly isolated cytotrophoblasts from
different gestational ages and
compared it with the expression
profiles of other cytokines. First and
second trimester placental tissues from

normal pregnancies predominantly
expressed IL-10, whereas the levels of
IL-2, IL-4, and IFN-γ were mostly 
below detection throughout pregnancy.
In the current study, results showed a
highly significant difference in
expression of IFN-γ (systemic) 
(p<0.001) between first; second
trimester abortion compared with
control groups (successful pregnancy).
In addition, no significant difference in
expression of IFN-γ (p>0.05) between
first trimester abortion and second
trimester abortion. This result might be
explained that IFN- γ associated with
pregnancy loss. Other studies showed
that the expression of IFN-γ will 
increase with progress of pregnancy till
late first trimester (32). Furthermore,
this study, showed that the expression
of IFN-γ proteins in circulation of 
women with RSA was significantly
higher (p<0.001) than that of
successful pregnancy (group C) and
higher than that in women with non-
RSA (group B). This results was in
agreement with other study that
mentioned the elevated maternal serum
levels of interleukin-2 soluble receptor-
(IL-2 sR), tumour necrosis factor-α
(TNF-α) and interferon-γ (IFN-γ) have 
been associated with pregnancy
loss(33).
Results showed no significant

difference in expression of IL-8
(systemic) (p>0.05) between first;
second trimester abortion and control
groups (successful pregnancy).In
addition, no significant difference in
expression of IL-8 (systemic) (p>0.05)
between first trimester abortion and
second trimester abortion .This finding
supports the proposal that IL-8 may
play a maturational role during
pregnancy and/or facilitates the
process of labor(34,35 ) or it might be due
to the role of Interleukin-8 (IL-8),that
has inflammatory and growth-
regulating properties during pregnancy
(15,16). Much of the work on
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spontaneous abortions in humans has
focused on the analyses of maternal
responses and local changes that occur
following abortion. Evidence from
studies on murine and human
pregnancy points to a strong
association between maternal Th2-type
(IL-4, IL-6,IL-10) immunity and
successful pregnancy on the one hand
and between Th1-type (IL-2 and IFN-
γ) immune reactivity and  pregnancy 
loss on the other(13,20,36).
References
1- Ogasawara M, Aoki K, Okada S and
Suzumori K. Embryonic karyotype of
abortuses in relation to the number of previous
miscarriages. Fertil Sterilt. 2000; 73:300–4.
2- Griebel CP, Halovrsen J, Golemon, TB and
Day AA. Management of spontaneous
abortion. AAFP .2005; 72(7).
3- Clark DA, Ding J, Chaouat G, Coulam CB,
August C and Levy GA. The emerging role of
immunoregulation of fibrinogen-related
procoagulant fgl2 in the success of
spontaneous abortion of early pregnancy in
mice and humans. Am J Reprod Immunol.
1999; 162:12-19.
4- Trowsdale J and Betz AG. Mother’s little
helpers: mechanisms of maternal-fetal
tolerance. Nat Immunol. 2006; 7: 241–246.
5- Saito S, Sasaki M and Sasaki Y.
Quantitative analysis of perip-heral blood Th0,
Thl, Th2 and the Thl: Th2 cell ratio during
normal human pregnancy and pre-eclampsia.
Clin Exp Immunol. 1999; 117: 550-555.
6- Ng SC, Gilman-Sachs A, Thaker P,
Beaman KD, Beer AE and Kwak-Kim J.
Expression of intracellular Th1 and Th2
cytokines in women with recurrent
spontaneous abortion, implantation failures
after IVF/ET or normal pregnancy. Am J
Reprod Immunol. 2002;48(2):77-86.
7- Daher S, Denardi KAG, Blotta MHSL,
Mamonib RL, et al. Cytokines in recurrent
pregnancy loss. J Reprod Immunol. 2004;
62:151–157.
8- Shimada S, Nishida R,Takeda M,
Iwabuchi K, et al. Natural killer, natural killer
T, helper and cytotoxic T cells in the decidua
from sporadic miscarriage. Am J Reprod
Immunol.2006; 56 (3): 193-200
9- Lim KJ, Odukoya OA, Ajjan RA, Li TC,
Weetman AP and Cooke ID. Profile of
cytokine mRNA expression in peri-
implantation human endometrium. Mol Hum
Reprod. 1998; 4:77-81.
10-Saito S, Sasaki M and Sasaki Y.
Quantitative analysis of perip-heral blood Th0,

Thl, Th2 and the Thl: Th2 cell ratio during
normal human pregnancy and pre-eclampsia.
Clin Exp Immunol. 1999; 117: 550-555.
11-Tsuda H, Michimata T and Hayakawa S. A
Th2 Chemokine. TARC, produced by
trophoblasts and endometrial gland cells,
regulates the infiltration of CCR4+ T
lymphocytes into human decidua at early
pregnancy. Am J Reprod Immunol. 2002; 48:
1-8.
12-Sargent IL, Borzychowski AM and
Redman CW. NK cells and human pregnancy
an inflammatory view. TRENDS in
Immunology. 2006; 27(9): 399-404.

13-Raghupathy R. Pregnancy: success and
failure within the Th1/ Th2/Th3 paradigm.
Seminars in Immunology. 2001; 13(4): 219-
227.
14-Zeilhofer HU and Schorr W. Role of
interleukin-8 in neutrophil signaling. Curr
Opin Hematol.2000; 7: 178–182.
15-Harada A, Sekido N, Akahoshi T, Wada T,
Mukaida N and Matsushima K. Essential
involvement of interleukin-8 (IL-8) in acute
inflammation. J Leukocyte Biol. 1994; 56:559-
564.
16- Kunkel SL, Lukacs N and Strieter R. The
role of interleukin- 8 in the infectious process.
Ann NY Acad Sci. 1994; 730:134-143.
17- Rot A. Endothelial cell binding of NAP-
1/IL-8: role in neutrophil emigration. Immunol
Today. 1992; 13:291-294.
18- Schoonmaker JN, Lawellin DW, Lunt B
and McGregor JA. Bacteria and inflammatory
cells reduce chorioamniotic membrane
integrity and tensile strength. Obstet Gynecol.
1989; 74:590-596.
19- Chwalisz K, Benson M, Scholz P, Daum
J, Beier HM and Hegele-Hatung C. Cervical
ripening with the cytokines interleukin 8,
interleukin 13 and tumour necrosis factor a in
guinea pigs. Hum Reprod.1994; 9:2173-2181.
20- Törnblom SA, Klimaviciute A, Byström
B, Chromek M, Brauner A and Ekman-
Ordeberg G. Non-infected preterm parturition
is related to increased concentrations of IL-6,
IL-8 and MCP-1 in human cervix. Reprod Biol
Endocrinol.2005; 3: 39.
21- Raghupathy R, Makhseed M, Azizieh F,
Omu A, Gupta, M. and Farhat, B. Cytokine
production by maternal lymphocytes during
normal human pregnancy and in unexplained
recurrent spontaneous abortion. Hum Reprod.
2000; 15: 3: 713-718.
22- Chaouat G, Meliani AA, Martal J, et al.
IL-10 prevents naturally occurring fetal loss in
the CBAxDBA/2 mating combination, and
local defect in IL-10 production in this
abortion-prone combination is corrected by in



Intrlukines & RSA……….Nidhal Abdul Mohymen et al

Iraqi Journal of Medical Sciences 65

vitro injection of IFN-γ. J Immunol. 1995; 154:
4261– 4266.
23- Hill JA, Polgar K and Andreson DJ. T-
helper type-1 immunity to trophoblast in
women with recurrent spontaneous abortion. J
Am Med Assoc. 1995; 273: 1933-1936.
24-Makhseed M, Raghupathy R, Azizieh F, et
al. Mitogen-induced cytokine responses of
maternal lymphocytes suggest a differential
Th-type bias in normal pregnancy and
pregnancy failure. Am J Reprod Immunol.
1999; 42: 273–281.
25- Raghupathy R, Makhseed M. and Azizieh
F. Maternal Thl and Th2 type reactivity to
placental antigens in normal and unexplained
recurrent Spontaneous abortions. Cell
Immunol. 1999; 196:122-30.
26- Chaouat G, Menu E, de Smedt D, et al.
The emerging role of IL-10 in pregnancy. Am J
Reprod Immunol. 1996; 35: 325–328.
27- Qstensen M, Sicher P, Förger F and
Villiger PM. Activation markers of peripheral
blood mononuclear cells in late pregnancy and
after delivery:a pilot study. Ann Rheumat
Dis.2005; 64:318-20.
28- Marzi M, Vigano A, Tabattoni D, Villa
ML, Salvaggio A, et al. Characterization of
type 1 and type 2 cytokine profile in physio-
logic and pathologic human pregnancy. Clin
Exp Immunol.1996; 106: 127-133.
29- Kwak-Kim JYH, Chung-Bang HS, Ng
SC, Ntrivalas E l, et al. Increased T helper 1
cytokine responses by circulating T cells are
present in women with recurrent pregnancy
losses and in infertile women with multiple
implantation failures after IVF. Hum Reprod.
2003; 18:4: 767-773.
30- Saito S, Miyazaki S and Sasaki Y.
Thl/Th2 Balance of the impla-ntation site in
humans. Immunology of Pregnancy. 2nd eds.
Edited by Mor G. Eurekah. Com. 2004; pp. (1-
12).
31- Hanna N, Hanna I, Hleb M, Wagner E, et
al. Gestational age-dependent expression of
IL-10 and its receptor in human placental
tissues and isolated cytotrophoblasts. J
Immunol. 2000; 164(11): 5721 - 5728.
32- Dawood F, Siobhan Q and Fraquharson
R. Recurrent Miscarriage: an overview.
Reviews in Gynecological Practice. 2003; 3:
46-50.
33- Fasouliotis SJ, Spandorfer SD, Witkin
SS, Schattman G, et al. Maternal serum levels
of interferon- {gamma} and interleukin-2
soluble receptor-{alpha} predict the outcome
of early IVF Pregnancies. Hum Reprod. 2004;
19(6): 1357 - 1363.
34- Laham N, Brennecke SP and Rice GE
lnterleukin-8 Release from human gestational

tissue explants: effects of gestation,labor, and
chorioamnionitis1. Biol Rreprod.1999; 61:
823-827.
35- Laham N, Rice GE, Bishop GJ, Ransome
C and Brennecke SP. Interleukin-8
concentrations in amniotic fluid and peripheral
venous plasma during human pregnancy and
parturition. Acta Endocrinol (Copenh). 1993;
129:220-224.
36- Al-Obaidi AB. IFN-γ versus IL-10 In situ
expression and immunohistochemistry analysis
of VCAM-1, PECAM-1 and HCMV in
recurrent spontaneous abortion. M. Sc. Thesis,
Coll. Med., Univ. AL-Nahrain. 2005.


