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Pregnant women who have rubella may potentially pass the infection on to their unborn offspring. A congenital rubella
infection can result in a miscarriage, stillbirth, and congenital rubella syndrome. The only member of the Togaviridae
family’s Rubivirus genus, the Rubella virus (RV) is a positive-polarity, single-stranded RNA virus genome surrounded
by a lipoprotein envelope with spike-like, hemagglutinin-containing surface projections.

The objective: to determine the Rubella virus (1E genotype) in pregnant woman and its relation to spontaneous miscarriage.
Materials and methods. A total of 174 women which visited Al-Elweya Teaching Hospital, Baghdad, Iraq, were screened
according to the following criteria: women with a history of spontaneous abortion, women with recurrent pregnancy
loss (recurrent miscarriages), and women without pregnancy loss, who were included in the serological control group.
The age of the women infected with RV ranged from 17 to 45 years. Two methods were used to detect RV: serologi-
cal tests (IgM and IgG to RV antigens) and molecular diagnostics (detection of RV strains by reverse transcription
polymerase chain reaction).

Results. 1t was found that 55 women had spontaneous abortions. In the age group 25-29 years, a significant increase
(p £0.05) in cases of suspected RV infection was determined (33.33%) compared to other groups. In the same age group,
a significant increased number of women who had a miscarriage (23.64%) was observed compared to other age groups.
IgM and IgG levels to RV antigens were significantly increased (p < 0.01) in 32.95% of patients in the same age group.
In this study, 23 women had recurrent miscarriages. Among women 25—29 years old, recurrent miscarriages occurred in
26.09%. Among all examined patients in 10 women fetal malformations were diagnosed.

Conclusions. The sensitivity, specificity, and accuracy of the enzyme immunoassay test for RV identification were lower
than those using the reverse transcription polymerase chain reaction method for RV detection, and total IgM antibody
levels were more prevalent in patients who had experienced miscarriage. In addition, this study demonstrated the high
incidence of rubella caused by genotype 1E and its association with miscarriage.

Keywords: Rubella virus, genotype 1E, miscarriage, reverse transcription polymerase chain reaction.

MonekynsipHa giarHocTUKa BUSIBJIEHHS Bipycy KpacHyxu (reHoTtun 1E) y kniHi4yHUX 3paskax
BariTHMX XiHOK i MOro 3B’A30K i3 CaMOBiIJIbBHUMU BUKUOHAMMU
T. S. Jassim, A. M. M. Al-Fendi, S. T. Hashim, T. H. Saleh, B. A. L. Al-Rubaii

BariThi, XBOpi Ha KpacHyXy, IIOTEHIIIIIHO MOXKYTh HepeaaBati iHpeKIo cBoiii MaliOyTHIN auTuHi. [HDIiKyBaHHS BipycoM Kpac-
HYXHM MOXKe IIPU3BECTH JI0 BUKHU/HS, MEPTBOHAPO/KEHHS Ta CHHIPOMY BPO/UKEHOI KPAaCHyXu. €IMHUII NPENCTAaBHUK POJLY
Rubivirus ponunn Togaviridae, Bipyc kpacuyxu € opHomaniioropuM PHK-BipycoM i3 MO3UTHBHOIO MOJISIPHICTIO, OTOYEHHIT
JIIOIPOTETHOBOIO OOOIOHKO) 3 IHUIOIOAIOHIME OBEPXHEBUMU BUCTYIIAMU, 1[0 MICTSATh TeMArJIIOTUHIH.

Mema docridncenna: susHadenns sipycy kpacuyxu (rexorurn 1E) y BariTHux i BcTaHOBJIEHHS HOTO 3HAYEHHS Y BUHUKHEHHI
CaMOBIJIbHUX BUKHU/IHIB.

Mamepiaau ma memoou. O6crexero 174 xinku, siki cnocrepiranucs B Al-Elweya Teaching Hospital (Bargaza, Ipak) 3a tpbo-
Ma KPUTEPisIMU: JKIHKH, K B aHAMHE31 MaJli CaMOBIJIBHUI BUKU/ICHD, JKIHKH 31 3BUMHUM HEBHHOIIYBAaHHAM BariTHOCTI (3BUYHI
BUKH/IHI) Ta JKiHKM 6e3 BTpaT BariTHOCTI, SIKi BXOVJIN JI0 TPYITH CEPOJIOTIYHOT0 KOHTPOJTO. Bik KiHOK, iH(}ikoBaHUX BipycoMm
KpacHyXH, KomuBascs Bix 17 1o 45 pokiB. 17t BUSBIEHHS BipyCy KPACHYXHM BUKOPUCTOBYBAJIM JIBAa METOI: CEPOJIOTIUHI TECTH
(IgM Ta IgG 10 anTUreHIB BipyCy KpacHyXu) Ta MOJIEKYJSPHY AiarHOCTUKY (BHABJICHHS INTaMiB BipyCy KpPacHyXu 3a JIOHO-
MOTOIO TIOJIiIMEepPa3HOi JIAHITIOTOBOI PeakKIlii 3i 3BOPOTHOIO TPAHCKPHUIIITIEIO).

Pesyavmamu. BeranossieHo, 1m0 y 55 jKiHOK BiaOyBcst caMOBiIbHUN BUKUEHb, Y BIKOBIH rpyii 25-29 pokis 3adikcoBaHo
(33,33%) cyrrese 36unbuienns (p < 0,05) Bunagkis migos3p Ha iH}iKyBaHHsS BIpyCOM KPacHyX¥ HOPIBHSHO 3 iHIIUMH TPy-
mamu. Y 1iif ske BiKOBIiil rpyIi crioctepiraiocst Biporiane 30iIbIIeHHsT KiJTbKOCTI JKIHOK, sIKi mepeHecan BUKuAeHb (23,64%),
MOPIBHSHO 3 iHmMMHU BikoBUME Tpyramu. Pisui IgM Ta 1gG 10 anTurenis Bipycy KpacHyXu OyJiu 3HAWyIle TiABUIIEHUMI
(p £0,01) y 32,95% namientok y Tiii ke BikoBiit Tpyti. Y 11boMy Hocizzkeni 23 JKiHKH Mgy 3BUYHE HEBUHOIIYBANHS Ba-
ritHocTi (Bukuani). Cepen skinok 25-29 pokis 3suyni BukuHi Bigdyauce y 26,09%. Cepen yeix obcreskenux y 10 mamienTox
BUSIBJICHO BaJIH ILJIOZIA.
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Bucnoexu. Uyrnusicts, criermdiaaicTs 1 TOUHICTb TecTy iMyHO(DEpMEHTHOTO aHamisy 1ist ifenTudikartii Bipycy KpacHyxu OyJim
HIDKYMMUY, HI3K TIPY BUKOPUCTAHHI MeTO/ly HMOJIIMEPa3Hoi JIAHIIIOTOBOI PeaklIlii 31 3BOPOTHOIO TPAHCKPUIIIIEIO /IJIsT BUSIBJICHHS Bi-
Pycy KpacHyXH, a 3araJbHuil piBeHb aHTUTII IgM 6yB GBI MONMPEHNM Y TIAIEHTOK, SIKi TlepeHecr BUKnaeHb. KpiM Toro, e
JIOCJTI/IPKEHHST TTPOJIEMOHCTPYBAJIO BUCOKY 3aXBOPIOBAHICTh HA KPACHYXY, cripranHery TeHotutioM 1E, Ta ii 38’430k 13 BUKIIAHAMYL.
Kantouosi caosa: sipyc kpacnyxu, zenomun 1E, uxudenn, noiimepasina 1aHu0208a peakyis 3i 360POMHOI0 MPAHCKPUNUIEL.

he first clinical diagnosis of German measles was

authored by a German chemist in 1740 and scientists
have later confirmed it [1]. Rubella is a major global disease
that causes severe diarrhea. It is known as rubella (rubella,
little red measles, or measles) but is highly contagious [2].
Humans are the only reservoir of the virus [3]. The incuba-
tion period of the virus is 2—-3 weeks. In the postpartum
and placental pathway during pregnancy, transmission oc-
curs by air [4]. Up to 50% of rubella cases are early on-
set [5]. If not in pregnant women, the infection Rubella is
relatively harmless and in most scenarios the infection is
mild and bodily [6]. Rubella virus (RV) has a slow replica-
tion rate, which is reflected in the long latent duration of
the virus from 8 to 12 hours [7]. In terms of viral distribu-
tion, RV is unable to infect any cell at any given minute,
regardless of virus titer [8, 9]. Furthermore, the proportion
of cells infected with RV at any given time depends on the
cell type [10]. Rubella is an acute infectious disease caused
by the German measles virus. It is usually mild. Rubella is
transmitted to children and young adults mostly through
the respiratory tract. The infection could be asymptomatic
or result in a self-limiting disease with symptoms including
lymphadenopathy and low-grade fever [11]. Rubella may
also be transmitted to unborn children by infected preg-
nant mothers. Miscarriage, stillbirth, miscarriage, congeni-
tal rubella syndrome (CRS), or asymptomatic infection in
a baby are all possible outcomes of a congenital rubella
infection. Symptoms of CRS include heart, brain, ocular,
and auditory defect [12]. Depending on the gestational age
of the fetus at the time of infection, the risk of developing
a birth defect ranges from 10 to 90%. Rubella infection
occurs early in pregnancy, especially during the first 12
weeks, which increases the risk of more serious outcomes.
RV is a positive-polarity, single-stranded RNA virus and
the sole member of the Rubivirus genus of the Togaviridae
family. The virus causes a mild childhood disease, but is
also a potent teratogenic agent when contracted by a preg-
nant woman [13]. The genetic characterization has identi-
fied 2 clades which differ by 8—10% at the level. Clade 1
is divided into 10 genotypes (1a, 1B, 1C, 1D, 1E, 1F 1G,
1h, 1i, and 1j), of which 6 are recognized and 4 are provi-
sional (designated by lower case letters). Clade 2 contains
3 genotypes (2A, 2B, and 2C). RV was declared eliminated
from the United States in 2005 [14]. This study aimed to
determine the Rubella virus (1E genotype) and it is related
with abortion.

The objective: The present study aimed to determine the
Rubella virus (1E genotype) and it is related with abortion.

MATERIALS AND METHODS
Collection of specimens: A group of pregnant women
who underwent abortion and samples were examined, To-
tal number of samples collected from 174 samples from
Al-Elweya Teaching Hospital-Baghdad-Iraq, depending
on the following criteria: abortion, recurrent abortion

and serological test. A blood sample was collected from
pregnant women who underwent abortion by drawing
(3-5 ml) the samples were divided into two parts: EDTA
tube for gene expression and plain tube for serological test.
The serum obtained by centrifuge plain tube at 5,000 rpm
for 5 minutes. The serum kept in the freezer until use. The
technique detects the total IgM -RUV EIA to measure
quantitatively the level of IgM and depend on a Sandwich
ELISA in microplates. Virus RNA Extraction kit used for
extraction from the blood. As per the guidelines provided
by the manufacturer. Total RNA was conversely trans-
lated to ¢cDNA utilizing WizScript™ RT FDmix Kit. The
procedure was carried out in a reaction volume of 20 pl
according to the manufacturer’s instructions. Three main
steps were applied to conversion by thermo cycler (step 1:
42 °C for 60 min, step 2: 94 °C for 5 min, and 4 °C for
5 min: one step). The Measurement of RNA concentra-
tion and purity carried out by Nino drop device (Eppen-
dorf/Bio photometer plus). In most of the samples, RNA
preparation gave an A260/A280 ratio between 1.7 and 2.0,
which was considered suitable for viral gene identification.

Gene expression:

RV strains were detected by (RT-PCR)/analytic Jena,
and GoTaq *qPCR Master Mix (EVA green) was used.
Primers design according to the Primer 3 web version
(online at website https://primer3.ut.ee). The reaction
program of the gene 1E: 95 °C for 5 min/1 cycle, Inter-
vention: 95 °C for 40 sec, Annealing: 57 °C for 40 sec,
Extension: 72 °C for 40 sec F: 5-, done. Carry out the
scale using 35 cycles and then press 4 °C for 1 cycle. 1E
sequence sets F: 5-TCGTGCAATGTCACCACTGAZ,
R: 5’-CTGGTAACCCCGTGACAC-3.

Statistical analysis:

The Statistical Analysis System — SAS [13] program
was used to detect the effect of difference factors in study
parameters. For statistical analysis, the Chi-square test was
employed. 1. The system for statistical analysis was (38)
Used to determine the effect of different factors in Study
parameters. Test T. Pressure between means. Value p for all
tests it was considered statistically important if p (< 0.05).

RESULTS AND DISCUSSION

The current study showed there were (174) suspected
women infected with RV and (55) of them was aborted.
The age group (25-29) years recorded (33.33%) in sig-
nificant increases (p < 0.05) to other groups. In same
group there are a significant increase in aborted women
(23.64%) compared to the other age groups. IgM and IgG
showed the high significance (p < 0.01) levels (32.95%) in
the same age group. This study obtained (23) recurrent
abortion. The age group (25-29) recorded (26.09%) with
non-significant differences. From the all suspected women
there were (10) women had deformity of fetus, Table 1.
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Table 1
Relationship between Age groups and distribution of the study’s sample in accordance with the ELISA technique’s
dedication results

Dedication by ELISA technique

Agel(yean) Suspected women Abortion RubellalgG  RubellalgM Recurrent abortion Deformity of fetus
No (%) No (%) No (%) No (%)
17-19 14 (8.05) 6(10.91) 8(9.90) 8(9.90) 2(8.70) 0(0.00)
20-24 46 (26.44) 12(21.82) 23 (26.15) 23(26.15) 5(21.74) 2(20.00)
25-29 58 (33.33) 13 (23.64) 29 (32.95) 29 (32.95) 6 (26.09) 3(30.00)
30-34 26 (14.94) 11 (20.00) 13 (14.77) 13 (14.77) 4(17.39) 1(10.00)
35-39 18(10.34) 7(12.73) 9(16.36) 9(16.36) 3(13.04) 2(20.00)
40-45 12 (6.90) 6(10.91) 6 (6.82) 6 (6.82) 3(13.04) 2(20.00)
Total 174 55 88 88 23 10
Chi-Square- y2 18.902** 5.681* 15.256** 15.256** 1.988 NS 1.074 NS
(p-value) (0.0001) (0.0419) (0.0003) (0.0003) (0.0836) (0.277)
Notes: * — Non-significant (NS), p < 0.05; ** —p < 0.01.
Table 2
Relationship between Age groups and distribution of the study’s sample based on the findings of dedication by RT-PC of
RUV (1E strain)
Dedication by RT-PC strain of RUV
ngel(yaary Suspected women Abortion 1E strains Recurrent abortion Deformity of fetus
No (%) No (%) No (%) No (%) No (%)
17-19 14 (8.05) 6(10.91) 9(9.18) 2(8.70) 0(0.00)
20-24 46 (26.44) 12(21.82) 24 (24.49) 5(21.74) 2(20.00)
25-29 58 (33.33) 13 (23.64) 31(31.63) 6 (26.09) 3(30.00)
30-34 26 (14.94) 11 (20.00) 13 (13.27) 4 (17.39) 1(10.00)
35-39 18(10.34) 7(12.73) 13(13.27) 3(13.04) 2(20.00)
40-45 12 (6.90) 6(10.91) 8(8.16) 3(13.04) 2(20.00)
Total 174 55 98 23 10
Chi-Square-y2 18.902** 5.681* 16.027** 1.988 NS 1.074 NS
(p-value) (0.0001) (0.0419) (0.0001) (0.0836) (0.277)

Notes: * —p <0.05; ** - p <0.01.

The qualitative RT-PCR used to compare and confirm
the results of serological tests. Specific primers were used
to detection the Rubella virus (1E genotype). The results
showed more accurate (16.027) in qualitative RT-PCR
than Elisa technique (15.256), Table 2.

The amplification plots of qRT-PCR showed the ct
values of 1E strain ranged between (15-30). The threshold
baseline fixed in (4.5), Fig. 1. The EVA green is a fluores-
cent dye that intercalated with double strand DNA, so
this study conducted the melting carve to confirm there is
no primer dimer interaction, Fig. 2.

In this study, 11.26% of women were positive for An-
tibodies against rubella IgG and IgM with poor postpar-
tum history and the results were similar to those performed
previously. By comparing ELISA and RT-PCR. Serological
tests used to determine the type of virus take a long time
(1 to 2 weeks) and this in turn affects immunocompromised
patients [ 15]. Moreover, up to 50% of infections during preg-
nancy are subclinical, and many of them go unnoticed. As a
consequence, the true incidence of deafness associated with
rubella (along with other CRS defects) is probably lower
than the estimated incidence, but also in the second and
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third trimesters of pregnancy [16]. Using the ELISA test,
the seroprevalence of rubella was found in 580 women, 80 of
whom were part of the Amritsar district medical communi-
ty. Rubella IgG seropositivity was 68.8% overall, but it was
80% in women in the medical field. Among women aged 26
to 35, the highest percentage (77.2%) were seropositive the
results agree with the women aged more than 30 years are
in risk to have cervical abnormalities more than those less
in age [17]. Women from lower socioeconomic classes and
those living in metropolitan locations showed noticeably
higher rates. While women with a history of unfavorable
pregnancy outcomes had a higher rate of seropositivity than
women with normal obstetric performance, the difference
was not statistically significant (p > 0.05). Immunological
state and history of prior RV-like infection did not correlate
well, according to serological data. Epidemiologists link ap-
pearances, novel infections and their spread for a high den-
sity of people and animals. The proximity between people
and interaction is one of the main factors of urbanization,
Urbanisation is increasing lyproblematised as the increasing
densities and interconnections are argued to facilitate the
rise and proliferation of infectious diseases [18]. But, these
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Fig. 1. 1E gene amplification plots by qRT-PCR. Ct values ranged from 17-30 for samples. The picture was shot directly

from qTOWER 2.0/2.2, 176, Threshold (4.5) gain Green: 10.0
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Fig. 2. 1E gene melting curves by RT-PCGR Samples included all study groups. Melting temperature ranged from 75 °C to
80 °C, there is no primer dimer in reaction. The photograph was taken directly from qTOWER 2.0/2.2, 176

public health crises, which mainly affected cities, also raised
awareness that poor hygiene. The conditions of the poor
were also of the rich hence a collective problem [19]. We
have noticed during the research that miscarriage may not
be the main cause of RV infection. Abortion may be due
to a functional or mechanical defect inside the uterus, such
as the widening of the vagina, exposure to a specific virus,
for example, herpes simplex virus or cytomegalovirus, or in-
fection with a parasite such as Toxoplasma gondii, which is
transmitted to the uterus in some stages of pregnancy and
this is what confirmed [20]. The risk of reproductive failure
lies in the first trimester of pregnancy when exposed to in-
fection [21]. During pregnancy due to a weakened immune
system, the mother’s immunity can reduce the transmission
of the virus to the fetus and this was confirmed by [22].
Fetuses of a woman infected during the initial trimester of
pregnancy with the virus are 30 to 50%. During pregnancy,
it is possible for the virus to be transmitted to the baby
through the placenta [23]. As for RV infection during the
first trimester of pregnancy, the possibility of miscarriage is
low compared to confirmed congenital malformations such
as deafness and/or vision loss [24]. In this table, we review
the results obtained by searching for the extent of the im-
pact of injury on different age groups and who are the most
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vulnerable to it. Through the table below, we find that the
ages most affected by miscarriage are between 25-29 years,
compared to the rest of the ages. There may be reasons that
are far from the main reason we are looking for. However, it
becomes clear to us that age has nothing to do with infection
and abortion, as all ages are exposed to infection with the
virus and abortion if the appropriate conditions are available
for that to happen. Although the rates of infection vary.
Perhaps among those reasons is the lack of vaccination due
to social ignorance, the presence of genetically transmitted
diseases, or due to a disease of the era such as diabetes, for
example, which is associated with pregnancy. The percent-
ages of women with rubella aged 15-30 years in serum in-
creased with age. This confirms the existence of an elevated
risk of infection throughout the childbearing years [25]. In
other words, the prevalence of rubella antibodies in tropical
Africa among women of reproductive age varies with differ-
ent countries [26]. The rubella affects children in many de-
veloping countries of all ages and the different percentages
of women did not acquire antibodies when they reached
reproductive age [27]. Measles vaccination may be limited.
Restricting vaccination to a specific age group increases the
age of infection and thus the incidence of CRS [28]. To avoid
this, girls are vaccinated before puberty, as well as women

REPRODUCTIVE HEALTH OF WOMAN
PEIPOJIYKTUBHE 3/10POB'S )KIHKI
Ne3 (82)/2025

ISSN 2708-8723 (print)
ISSN 2708-8731 (online)



AKYWEPCTBO

before or after pregnancy, and the vaccination of infants
should precede or accompany it; Vaccine so that the goal is
to register age groups [29]. The results that appeared to us
according to the age groups most exposed to infection (35—
39 years) were more prevalent by (60%) of patients, and this
is consistent with a study that showed results that the age
group 21-30 years was the most prevalent among (67.9%)
of patients, and showed other studies found that (44.5%) of
injuries in Iraq were in the age of 21-30 years, (22.7%) of
injuries in Kosovo were between 20-25 years of age, and
(81.7%) of injuries in China were aged 29.20 years [30]. The
age groups ranged from 31 to 40 years and from 11 to 20
years (16.9%) and (13.07%), respectively, (7.8%) of injuries
in Greece were older than 35 years, and in Iraq the study
showed that the percentage ranged between 17 and 45 years
old, younger women are at risk of contracting primary toxo-
plasmosis, CMV and rubella during pregnancy [31]. Other
researchers in the study revealed severe RV infections in
Turkey with an average age of (30.7) years [32]. In Iraq the
spread of the disease for age groups between (24—29 years)
lies for reasons related to weak immune system or exposure
to chronic diseases that make women more. It is generally
recommended to apply the PCR approach to assess the de-
tection of infected viruses, as this molecular technique is
utilized in various fields of microbiology and medicine, as
referenced in sources [33—45].

CONCLUSIONS
The current study’s results led to the following con-
clusions: The sensitivity, specificity, and accuracy of the
ELISA test for identifying the RV were lower than those
of the RT-PCR method, and total IgM antibodies were
more common in patients who experienced an aggrava-
tion of abortion. Additionally, this study demonstrated the
high incidence of rubella infection caused by the 1E geno-

type and its association with abortion.
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