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INTRODUCTION
Measles virus (MV) is a single-stranded, negative-sense 
RNA virus that belongs to the Morbillivirus genus and the 
Paramyxoviridae family. Its genome encodes at least six 
structural proteins, causing an acute, highly contagious 
infection primarily seen in children. Recovery is typically 
successful, but severe complications may occur [1]. It dis-
seminates through the respiratory system via respiratory 
droplets, with humans being the only known reservoirs 
for MV [2]. MV infection during pregnancy is linked to a 
heightened risk of preterm labor, spontaneous abortion, 
and low birth weight in the neonate [3]. When measles 
appears late in pregnancy, it may lead to congenital in-
fection, which can present in numerous ways and raise 
the risk of severe encephalitis in newly born infected 
mothers. Furthermore, pregnant individuals are at a high-
er risk of complications, such as pneumonia, compared 
to non-pregnant women [3-4]. Interleukin is a cytokine 
that facilitates communication between leukocytes and 
other cell types, exhibiting various stimulatory activities 
that regulate immune, inflammatory, and hematopoi-
etic responses [5]. IL-10 is an important cytokine that 

reduces inflammation. It is produced by immune cells 
like macrophages, natural killer (NK) cells, dendritic cells 
(DCs), CD8 T cells, B cells, and dermal keratinocytes [6]. It 
regulates cellular immunity by limiting cell-mediated re-
sponses and reducing proinflammatory cytokines during 
infections, thereby mitigating their negative effects. In 
particular, IL-10 suppresses responses by weakening 
APC antigen presentation [6-7]. The IL-17 cytokine family 
comprises IL-17A through IL-17F. Interleukin-17 is pro-
duced by CD4 and Th17 cells [8]. Interleukin-17 (IL-17) is 
known as an inflammatory cytokine that mainly affects 
myeloid and Mesenchymal cells. It does this by encour-
aging the production of certain chemokine that attract 
neutrophils to infection sites [6, 9]. Cytokines play an 
important role in reducing the detrimental effects of viral 
infections, as well as pro-inflammatory reactions [8, 10]. 

AIM 
Aim of this study is to investigate immunological mark-
ers that may be associated with measles viral infections 
in aborted women, specifically cytokines IL-10 and IL-17. 
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MATERIALS AND METHODS

PARTICIPANTS AND STUDY DESIGN
From October 2024 to the end of December 2024, the 
research was conducted. Samples were collected from 
Al-Rumaitha General Hospital and the Gynecology and 
Pediatrics Teaching Hospital in the Al-Muthanna Gov-
ernorate. A total of 352 participants were included in 
the study, comprising 176 women who had previously 
experienced abortions and 176 women in a control 
group with normal pregnancies without abortions. All 
participants were between the ages of 18 and 45.

SAMPLES COLLECTION 
According to the aim of this study, which focused on 
detecting each rubella and measles virus, the most 
relevant women with miscarriage were collected in 
the first trimester, particularly before 12–16 weeks, and 
extended to the second trimester within 18–20 weeks 
of pregnancy. This is because of a high risk of getting 
infection with these viruses, especially rubella virus 
infection with serious consequences for fetuses.

Miscarriages occurred between the first and twenti-
eth weeks as follows:

In the first trimester, there were 108 women (23 in 
weeks 1–6, 33 in weeks 7–9, and 52 in weeks 10–13).

In the second trimester, the number of women was 
68 (from the 14th to the 15th week, there were 12 
women, and from the 16th to the 20th week, there 
were 56 women).

All women in the patient group had experienced 
a spontaneous miscarriage, while the control group 
included pregnant women who had not experienced 
any type of miscarriage.

This study includes 4 ml of whole blood samples from 
both control and patient groups. The samples are cen-
trifuged for 5 minutes at 4000 rpm. Serum samples are 
then analyzed to detect virus antibodies and cytokine 
markers such as IL-10 and IL-17. ELISA can identify mea-
sles through the presence of IgG and IgM antibodies.

INCLUDED CRITERIA
I grouped patients based on specific criteria. All pa-
tients participating in this study are using specific data 
pertaining to their needs. The following patients were 
enrolled in the study and had their information gath-
ered, as detailed in the questionnaire: The family has a 
medical history. Date of birth, place of residence, clinical 
picture, and profession are all pieces of demographic 
data. Through the review of women with miscarriage in 
hospitals, all clinical signs were examined and record-

ed, and their general health condition was confirmed. 
Based on the comparison between the aborted and 
non-aborted cases regarding specific symptoms, such 
as rash, fever, and other general symptoms related to 
the general health of these individuals.

EXCLUDED CRITERIA 
The study established specific inclusion criteria for 
patients based on age groups, and it excluded patients 
46 years old or older. The study also excluded patients 
with autoimmune diseases or chronic diseases. 

IL-10 AND IL-17 AND MEASLES VIRUS IGG 
AND IGM INVESTIGATION
A human interleukin ELISA kit was used for the test. 
IL-10, IL-17 (Bioassay Technology Laboratory), and 
measles virus IgG and IgM were measured and detect-
ed according to the ELISA kit instructions (SunLong 
Biotech Co., LTD).

STATISTICAL ANALYSIS
Microsoft Office Excel 2010 and the Statistical Package 
for the Social Sciences (SPSS) version 23 were used 
for data collection, summarization, analysis, and pre-
sentation. To express normally distributed numerical 
variables as mean (a measure of central tendency) and 
standard deviation, quantitative (numerical) variables 
were first assessed for normal distribution using the 
Kolmogorov-Smirnov test. Quantitative (numerical) 
variables were represented by means and standard 
deviations, while qualitative (categorical) variables were 
represented by numbers and percentages (a measure 
of dispersion). The following statistical tests were used 
in this investigation: The Fisher exact test was used in 
situations where the chi-square test proved unreliable. 
A significance threshold was considered reached when 
the P-value was 0.05 or below.

RESULTS
Clinical features contrasted between the abortion group 
and the control group are shown in Table (1). A rash was 
seen in a single case in the abortion group, and fever was 
reported in a substantial proportion of patients in the 
abortion group. The rash symptom showed no significant 
variation (p = 1.000); whereas, fever showed a significant 
association with abortion p<0.001.

The risk association between current abortion and family 
history of abortion is shown in Table (2). It was observed that 
a positive family history of abortion was reported in 25.6% 
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of women in the abortion group and in only 5.7% of women 
in the control group. Thus, the proportion is significantly 
higher in women with abortions than in the control group 
p<0.001. In terms of risk, the reported odds ratio was 5.7 
(95% CI of 2.77-11.74); therefore, a woman with a positive 
family history of abortion is at approximately six times high-
er risk compared to women with a negative family history.

Comparison of serum IL-10 and IL-17 levels between the 
abortion and control groups is shown in Table (3) and Figures 
(1-2). The serum level of IL-10 was significantly lower in women 

with abortions compared to the control group, with a median 
of 216.02 pg/ml versus 329.79 pg/ml, respectively (p < 0.001). 
The serum level of IL-17 was also significantly higher in women 
with abortions compared to the control group, with a median 
of 85.24 pg/ml versus 51.76 pg/ml, respectively; p<0.001.

The correlation of IL-10 and IL-17 to measles infection is 
shown in Table (4). In the control group, measles IgM and IgG 
showed no significant correlation to IL-10 and IL-17 (p>0.05). 
In the abortion group, measles IgM and IgG showed a 
significant positive correlation to IL-10 and IL-17 (p<0.001).

Table 1. Clinical features contrasted between abortion group and control group
Characteristic Abortion group n = 176 Control group n = 176 p

Rash

Positive 1 (0.6%) 0 (0.0%)
1.000 F NS

Negative 175 (99.4%) 176 (100.0%)

Fever

Positive 45 (25.6%) 10 (5.7%)
<0.001 C ***

Negative 131 (74.4%) 166 (94.3%)

n: number of cases; F: Fischer exact test; C: chi-square test; NS: not significant; ***: significant at p≤ 0.001
Source: compiled by the authors of this study

Table 2. Risk association between current abortion and family history of abortion

Characteristic Abortion group n 
= 176

Control group n 
= 176 p OR 95%CI

Family history of abortion

Positive 45 (25.6%) 10 (5.7%)
<0.001 C *** 5.70 2.77 -11.74

Negative 131 (74.4%) 166 (94.3%)

n: number of cases; OR: odds ratio; CI: confidence interval; C: chi-square test; ***: significant at p≤0.001
Source: compiled by the authors of this study

Table 3. Comparison of serum IL-10 and IL-17 levels between abortion and control groups
Characteristic Abortion group n = 176 Control group n = 176 p

IL -10

Median (IQR) 216.02 (65.55) 329.79 (323.88)
<0.001 M ***

Range 101.91 -504.65 18.54 -7858.60

IL -17

Median (IQR) 85.24 (52.37) 51.76 (19.45)
<0.001 M ***

Range 9.52 -1239.57 11.29 -950.62

IQR: inter-quartile range; IL-10: interleukin-10; IL-17: interleukin-17; M: Mann Whitney U test; ***: significant at p ≤ 0.001.
Source: compiled by the authors of this study

Table 4. Correlation of IL-10 and IL-17 to measles and Rubella infection 

Infection Statistic index
Control group Abortion group

IL -10 IL -17 IL-10 IL-17

Measles IgM
r -0.121 -0.036 0.292 0.382

p 0.111 0.632 <0.001 *** <0.001 ***

Measles IgG
r -0.003 -0.004 0.496 0.376

p 0.973 0.960 <0.001 *** <0.001 ***

*: significant at p ≤ 0.05; **: significant at p ≤ 0.01; ***: significant at p≤0.001
Source: compiled by the authors of this study
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13]. One study reported that a significant proportion 
of women with fever 8% experienced abortion early in 
pregnancy [13]. Fever during early pregnancy is often 
a clinical sign of maternal viral or bacterial infection 
[14]. Among well-known viral infections, measles and 
rubella viruses are implicated as risk factors for adverse 
pregnancy outcomes. In a study of 55 pregnant wom-
en with measles, this viral infection was identified as a 
significant contributor to miscarriage p=0.011[15]. Ad-
ditionally, this study found that a positive family history 

Comparison of titer levels of IgM and IgG for measles 
virus between the patient group and the control group is 
shown in Figures 3 and 4. Regarding measles, there was no 
significant difference in the levels of IgM and IgG between 
the abortion group and the control group (p>0.05).

DISCUSSION
Regarding the association between fever and abortion 
in this study, the results align with previous reports [11-

Fig. 1. Box plot showing com-
parison of serum IL-10 levels 
between abortion and control 
groups
Source: compiled by the authors 
of this study

Fig. 2. Box plot showing com-
parison of serum IL-17 levels 
between abortion and control 
groups
Source: compiled by the authors 
of this study
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risk of chromosomal irregularities in the fetus, leading 
to miscarriage or recurrent miscarriage [20]. If genetic 
determinants, such as specific gene polymorphisms or 
chromosomal rearrangements, play a role in miscarriage 
or recurrent miscarriage, it is plausible that this genetic 
susceptibility could be transmitted through familial 
lineages. Numerous environmental and lifestyle factors 
have also been implicated in miscarriage, including 
exposure to ionizing radiation, environmental heavy 
metals, chemical substances, tobacco use, caffeine con-

of abortion is a significant risk factor. These findings are 
consistent with previous reports by several authors who 
examined the association between a positive family 
history and the current status of abortion [16-17]. Pa-
rental genetic polymorphisms related to immunological 
responses, coagulation processes, metabolic functions, 
and angiogenesis have been linked to idiopathic or 
recurrent miscarriage [18-19]. It is estimated that over 
5% of couples experiencing recurrent miscarriage may 
carry chromosomal anomalies, which could increase the 

Fig. 3. Box plot showing 
comparison of IgM anti-
body titers for measles 
virus between abortion 
group and control group
Source: compiled by the 
authors of this study

Fig. 4. Box plot showing 
comparison of IgG antibody 
titers of measles virus 
between abortion group 
and control group
Source: compiled by the 
authors of this study
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create an optimal environment for successful embryo 
implantation [28]. Additionally, the invasion of maternal 
tissues by the fetus can be compared to an allograft, and 
Th17 cells have been reported to play a significant role in 
allograft rejection [29]. The proposal of a Th1/Th2 balance 
to a favorable pregnancy outcome, in which a Th2- type 
cytokine response is predominant, was reinforced by 
a Th1 prevalence in various pregnancy complications. 
However, this dichotomy has been challenged by recent 
findings regarding the role of Th17 cytokines both in nor-
mal and pathological pregnancies [30]. Consistent with 
other research, this study has not found any evidence that 
measles causes abortions [31-32]. During viral infections, 
levels of interleukin-10 (IL-10) and interleukin-17 (IL-17) 
are significantly altered, reflecting both proinflammatory 
and anti-inflammatory immune responses. For instance, 
IL-10, which works as an anti-inflammatory cytokine, is 
commonly elevated in many viral diseases, including 
papillomavirus infection as cutaneous or mucosal warts, 
COVID-19, human immunodeficiency virus (HIV), hepatitis 
B virus (HBV), and hepatitis C virus (HCV). Its elevation is 
often associated with disease severity, immunosuppres-
sion, and poor clinical outcomes. For example, in both 
Papillomaviral infection and COVID-19, IL-10 levels are 
significantly higher in severe and critical cases, contribut-
ing to immune dysfunction and cytokine storms [33-35].

CONCLUSIONS
The main clinical features of a viral infection, such as 
measles, during pregnancy are fever. Correlation of IL-
10 and IL-17 to measles infection in the control group: 
Measles IgM and IgG showed no significant correlation 
to IL-10 and IL-17 (p>0.05). In the abortion group, mea-
sles IgM and IgG showed significant positive correlation 
to IL-10 and IL-17 (p<0.001).

sumption, extremes of body mass index, and illicit drug 
use [17, 21]. Additionally, it is conceivable that these 
factors may be inherited across generations within the 
same family, potentially explaining the familial patterns 
of miscarriage observed among relatives [17]. According 
to [22], the level of IL-10 is reduced in cases of abortion. 
Human IL-10, which has a variable immunologic function 
that can be either stimulatory or counter-regulatory, is 
located on chromosome 1q32. IL-10 is referred to as a 
Th2 cytokine and has anti-inflammatory effects against 
the cytokines produced by the Th1 subset [22]. Reports 
have also linked reduced IL-10 levels to premature birth 
[23]. Based on the observation of [24], median levels of 
IL-10 are statistically significantly lower in pathological 
conditions compared to matching gestational ages of 
normal pregnancy. Successful pregnancy depends on 
the mother’s immune system’s ability to undergo im-
munoregulation to tolerate the fetus and to create and 
sustain a nurturing environment throughout all stages 
of pregnancy. Several reports indicate that interleukin 10 
(IL-10) is vital for normal pregnancy, and low IL-10 levels 
are associated with pregnancy complications [24]. A study 
conducted by Sharief et al., (2014) showed that serum 
IL-10 levels are reduced in cases of abortion [25]. On the 
contrary, Bakir et al., [26] proved that IL-10 was higher in 
control group than in recurrent spontaneous [26]. IL-17 
expression has been evaluated in various pregnancy-re-
lated situations, although the data from these studies 
are often controversial. For instance, one study reported 
higher IL-17 levels in patients with unexplained recurrent 
spontaneous abortion (URSA) compared to women with 
normal early pregnancies. Importantly, in this study, 
samples were obtained before artificial miscarriage [27]. 
Conversely, Hosseini et al., [28] found high IL-17 levels in 
the menstrual blood of healthy fertile women but not 
in URSA patients, suggesting that high IL-17 levels may 
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