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Abstract

This study was conducted from 15th December 2012 to 15th May 2013 and included 220 pregnant woman whose
age (18-40) years , who attended Azadi General Teaching Hospital, Kirkuk General Hospital and some primary
health care centers in Kirkuk Governorate. Blood sample was drawn from each woman to determine specific antirubella antibodies (IgM and IgG) by using Enzyme Linked Immuno Sorbent Assay (ELISA).
The results revealed that anti-rubella IgG , IgM and both IgG & IgM antibodies at the same time for the 220
pregnant women were 85.90 % , 4.55 % and 1.82% respectively. The study revealed that the highest rate of
seropositivity was in the age group 24-29 years, while the lowest rate was in older age group ≥36 years. Also the
study revealed that the rate of seropositivity of rubella-IgG was higher (65.6%) among women who lives in urban
areas while the highest seropositivity for rubella-IgM and both IgM and IgG at the same time were among women
who lives in rural areas with significant relation P< 0.05 . Regarding the relation of rubella antibodies among
pregnant women with the number of children, highest rates for rubella-IgM and both IgM and IgG at the same time
were recorded among pregnant women with no children than who had one child or more while for rubella IgG the
highest rate was among pregnant women with two children with significant relation P< 0.05.
The study revealed that the pregnant women in the second trimester had highest rate of seropositivity for antirubella IgG, while the highest rates for anti- rubella IgM an both IgM and IgG at the same time was recorded among
pregnant women in the first trimester of pregnancy. In relation to the history of abortion and the seropositivity of
rubella antibodies were the (61.58 %) of pregnant women had history of abortion with significant relation P< 0.05,
however the abortional frequency were had no more deferent recorded among pregnant women with history of one
abortion or more with non-significant relation P>0.05.
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اﻟﺗﺷﺧﯾص اﻟﻣﺻﻠﻲ ﻟﻔﯾروس اﻟﺣﺻﺑﺔ اﻻﻟﻣﺎﻧﯾﺔ ﻓﻲ اﻟﻧﺳﺎء اﻟﺣواﻣل
اﻟﺧﻼﺻﺔ

 اﻣـ ـرأة120 إﻣ ـرأة ﺣﺎﻣــل و220  وﺷــﻣﻠت اﻟد ارﺳــﺔ2013  اﯾــﺎر15  ﻟﻐﺎﯾ ــﺔ2012  ﻛــﺎﻧون اﻷول15 أﺟرﯾــت اﻟد ارﺳــﺔ ﻓــﻲ ﻣﺣﺎﻓظــﺔ ﻛرﻛــوك ﻟﻠﻔ ﺗـ ـرة ﻣــن

 ﺳـﻧﺔ واﻟﻼ ﺗـﻲ راﺟﻌـن ﻣﺳﺗﺷـﻔﻰ آزادي اﻟﺗﻌﻠﯾﻣـﻲ وﻣﺳﺗﺷـﻔﻰ ﻛرﻛـوك اﻟﻌـﺎم وﻋـدد ﻣـن40- 18 ﻣﺗزوﺟﺔ وﻏﯾر ﺣﺎﻣـل ﻛﻣﺟﻣوﻋـﺔ ﺳـﯾطرة ﺗراوﺣـت أﻋﻣـﺎرﻫن ﺑـﯾن
 ﺗـم ﺳـﺣب ﻋﯾﻧـﺔ دم ﻣـن ﻛـل إﻣـرأة ﻟﻠﺗﺣـري ﻋـن وﺟـود اﻷﺟﺳـﺎم اﻟﻣﺿـﺎدة ﻧـوع )ﺟـﻲ( و)ام( ﺿـد ﻓ ﯾـروس.ﻣراﻛز اﻟرﻋﺎﯾﺔ اﻟﺻﺣﯾﺔ اﻷوﻟﯾﺔ ﻓﻲ ﻣﺣﺎﻓظﺔ ﻛرﻛوك
.اﻟﺣﺻﺑﺔ اﻷﻟﻣﺎﻧﯾﺔ ﺑﺎﺳﺗﺧدام ﻓﺣص اﻟﻣﺗراﺑط اﻷﻧزﯾﻣﻲ اﻟﻣﻧﺎﻋﻲ

٪1.82 و٪4.55 ،٪85.90 وأظﻬرت اﻟﻧﺗﺎﺋﺞ أن اﻷﺟﺳﺎم اﻟﻣﺿﺎدة ﻧوع )ﺟﻲ( و)ام( واﻻﺛﻧﯾن )ﺟﻲ و ام( ﻣﻌﺎ ﻓﻲ اﻟﻧﺳﺎء اﻟﺣواﻣل ﻛﺎﻧت ﻣوﺟودة ﺑﻧﺳﺑﺔ

( ﺳـﻧﺔ ﺑﯾﻧﻣـﺎ أوطـﺄ ﻧﺳــﺑﺔ29- 24)  ﻓﻘـد أظﻬـرت اﻟد ارﺳـﺔ أن أﻋﻠـﻰ ﻧﺳـﺑﺔ ﻟﻼﺟﺳـﺎم اﻟﻣﺿـﺎدة ﻟـدى اﻟﻧﺳـﺎء اﻟﺣواﻣـل ﻛﺎ ﻧـت ﻓـﻲ اﻟﻣ ارﺣـل اﻟﻌﻣرﯾـﺔ.ﻋﻠـﻰ اﻟ ﺗـواﻟﻲ
 (ﻟﻼﺟﺳـﺎم اﻟﻣﺿـﺎدة ﻧـوع ) ﺟـﻲ ( ﻛﺎﻧـت ﺑـﯾن% 65.6)  ﻛﻣـﺎ ﻛﺷـﻔت اﻟد ارﺳـﺔ أن أﻋﻠـﻰ ﻧﺳـﺑﺔ. ﺳـﻧﺔ36 ﻛﺎﻧت ﻓﻲ اﻟﻧﺳﺎء اﻟﻠواﺗﻲ أﻋﻣﺎرﻫن أﻛﺑر أو ﯾﺳﺎوي
 ﺑﯾﻧﻣــﺎ ﻛﺎﻧــت اﻋﻠـﻰ ﻧﺳــﺑﺔ ﻟﻸﺟﺳــﺎم اﻟﻣﺿـﺎدة ﻧــوع )ام( واﻻﺛ ﻧــﯾن )ﺟـﻲ و ام( ﻣﻌــﺎ ﻓــﻲ اﻟوﻗـت ﻧﻔﺳــﻪ ﺑــﯾن, ﻣﺟـﺎﻣﯾﻊ اﻟﻧﺳــﺎء اﻟ ﻠـواﺗﻲ ﯾﺳــﻛن اﻟﻣﻧــﺎطق اﻟﺣﺿـرﯾﺔ
 اﻣـﺎ ﺑﺎﻟﻧﺳـﺑﺔ ﻟﻌﻼﻗـﺔ ﻋـدد اطﻔـﺎل اﻟﻧﺳـﺎء اﻟﺣواﻣـل ﺑﺎﻻﻧﺗﺷـﺎر اﻟﻣﺻـﻠﻲ ﻟﻔ ﯾـروس اﻟﺣﺻـﺑﺔ.P < 0.05 اﻟﻣﺟﺎﻣﯾﻊ اﻟﻼﺗﻲ ﯾﺳﻛن اﻟﻣﻧﺎطق اﻟرﯾﻔﯾﺔ وﺑﻔرق ﻣﻌﻧـوي
 ﺑﯾﻧﻣﺎ اﻻﺟﺳﺎم,اﻻﻟﻣﺎﻧﯾﺔ ﻓﻘد ﻛﺎﻧت اﻋﻠﻰ ﻧﺳﺑﺔ ﻟﻸﺟﺳﺎم اﻟﻣﺿﺎدة ﻧوع )ام( واﻻﺛﻧﯾن )ﺟﻲ و ام( ﻣﻌﺎ ﻓﻲ اﻟوﻗت ﻧﻔﺳﻪ ﻟدى اﻟﻧﺳﺎء اﻟﻼﺗﻲ ﻟﯾﺳت ﻟدﯾﻬن اطﻔﺎل
 وﻗد أﺷﺎرت اﻟدراﺳﺔ ان اﻋﻠﻰ ﻧﺳﺑﺔ ﻟﻸﺟﺳﺎم اﻟﻣﺿﺎدة ﻧوع.P < 0.05 اﻟﻣﺿﺎدة ﻧوع )ﺟﻲ( ﻛﺎﻧت اﻛﺛر ﻟدى اﻟﻧﺳﺎء اﻟﻼﺗﻲ ﻟدﯾﻬن طﻔﻠﯾن م وﺑﻔرق ﻣﻌﻧوي
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( ﺑﯾﻧﻣﺎ اظﻬرن أﻋﻠﻰ ﻧﺳﺑﺔ اﯾﺟﺎﺑﯾﺔ ﻟﻸﺟﺳﺎم اﻟﻣﺿﺎدة ﻧوع )ام( واﻻﺛﻧﯾن )ﺟﻲ و ام, )ﺟﻲ( وﺟدت ﻟدى اﻟﻧﺳﺎء اﻟﺣواﻣل ﻓﻲ اﻟﺛﻼﺛﺔ اﺷﻬر اﻟﺛﺎﻧﯾﺔ ﻣن اﻟﺣﻣل

.ﻣﻌﺎ ﻓﻲ اﻟوﻗت ﻧﻔﺳﻪ ﻣن اﻟﻧﺳﺎء اﻟﺣواﻣل ﻓﻲ اﻟﺛﻼﺛﺔ اﺷﻬر اﻻوﻟﻰ ﻣن اﻟﺣﻣل

 وﻋﻠــﻰ اﻟـرﻏم ﻣــن ﻗــدرة ﻓﯾـروس اﻟﺣﺻــﺑﺔ اﻻﻟﻣﺎﻧ ﯾــﺔ،  ﻣــن اﻟﻧﺳـﺎء اﻟﺣواﻣــل اﻟﻣوﺟﺑــﺎت ﻣﺻـﻠﯾﺎ ﻟــدﯾﻬن ﺣــﺎﻻت إﺟﻬـﺎض ﺳــﺎﺑﻘﺎ٪61.58 وأظﻬـرت اﻟﻧﺗــﺎﺋﺞ أن

ﻟﺣدوث اﻹﺟﻬﺎض ﻓﻲ اﻟﻧﺳﺎء اﻟﺣواﻣل إﻻ اﻧﻪ ﻻ ﺗوﺟد ﻋﻼﻗﺔ ﻛﺑﯾرة ﻟﻺﺻﺎﺑﺔ وﺗﻛرار اﻹﺟﻬﺎض أي اﻧﻪ ﻗد ﯾﺳﺑب إﺟﻬﺎض ﻟﻣرة واﺣدة أو أﻛﺛر وﺑﻌدم وﺟود

.P > 0.05 ﻓرق ﻣﻌﻧوي

." ﺗﻘﻧﯾﺔ اﻻﻧزﯾم اﻟﻣرﺗﺑط ﻣﻧﺎﻋﯾﺎ، اﻟﻧﺳﺎء اﻟﺣواﻣل، اﻟﺣﺻﺑﺔ اﻻﻟﻣﺎﻧﯾﺔ:اﻟﻛﻠﻣﺎت اﻟﻣﻔﺗﺎﺣﯾﺔ
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
if a woman is infected while she is pregnant.
Introduction
Ubella "Latin rubellus,reddish" is
The consequences of rubella in utero are
caused by the rubella virus, an
referred to as the congenital rubella
enveloped, single, positive-stranded
syndrome[4].
RNA virus that is a member of the family
The significance of rubella virus is not as a
Togaviridae. Rubella is worldwide in
cause of mild childhood disease but as a
distribution and occurs more frequently
teratogen. When a non-immune pregnant
during the winter and spring months.
woman is infected during the first trimester,
Transmission of infection occurs through
especially the first month, significant
droplets that are shed from the respiratory
congenital malformations can occur as a
secretions of infected individuals. The
result of maternal viremia and fetal
incubation period ranges from 12 to 23
infection.
The
increased
rate
of
days[1].
abnormalities during the early weeks of
Rubella virus is the only member of the
pregnancy is attributed to the very sensitive
genus Rubivirus within the family
organ development that occurs at that time.
Togaviridae. The outer envelope protein E1
The malformations are widespread and
is the viral haemagglutinin protein
involve primarily the heart "e.g., patent
responsible for binding to the cell receptors
ductus arteriosus", the eyes "e.g., cataracts",
to initiate infection [2].
and the brain "e.g., deafness and mental
Rubella was known initially as ‘German
retardation"[5].
measles’ because it was first described by
Patients with primary acquired rubella
two German physicians in the mid
infections are contagious from 7 days before
eighteenth century. It is generally a mild
to 7 days after the onset of rash. The rash
disease
and
therefore
received
appears as immunity develops and the virus
comparatively little attention until 1941,
disappears from the blood, suggesting that
when its association with congenital defects
the rash is immunologically mediated and
was recognized by N. McAlister Gregg, an
not caused by the virus infecting skin cells.
Australian ophthalmologist. Other studies in
In 20–50% of cases, the primary infection is
Australia and elsewhere confirmed these
subclinical [4].Congenitally infected infants
findings and suggested that a very high
may spread the virus to others for 6 months
proportion of mothers who had had rubella
or longer after birth[6].
during pregnancy delivered infants with
Specific IgM antibody appears within a
congenital malformations[3].
few days of the rash, and is followed soon
Rubella (German measles; 3-day measles) is
after by IgG. The titer of IgM increases
an acute febrile illness. It is the mildest of
rapidly, reaching a peak about 10 days after
common viral exanthems. Most people who
onset
and
thereafter
declining
to
get rubella usually have a mild illness, with
undetectable amounts over several weeks or
symptoms that can include a low-grade
months. The rapid appearance of specific
fever, sore throat, and a rash that starts on
IgM anti-body is invaluable for diagnostic
the face and spreads to the rest of the body.
purposes. IgG antibody peaks at about the
The infection can cause a miscarriage or
same time as IgM, and persists for many
serious birth defects in an developing baby
years, as does IgA antibody, which appears
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in the serum and nasopharyngeal secretions.
The cell-mediated response precedes the
appearance of anti-body by a few days,
reaches a peak at about the same time, and is
also detectable for many years[3, 7].
This study was conducted to detect antirubella antibodies (IgG and IgM) among
pregnant women and to study the relation of
anti-rubella
antibodies
with
sociodemographic variables: age, residency,
number of children for pregnant women,
occupation, pregnancy trimester, and
abortion.

Package for Science Services). Comparison
carried out using; Chi-square (X2) and
Probability (P value). The P value ≤ 0.05
was considered statistically significant (S),
and less than 0.01 considered highly
significant (HS) while greater than 0.05
considered non-significant (NS).
Results
A total 220 pregnant women were
examined, (their age ranged between 18-40
years old), for detection of rubella
antibodies (IgG and IgM ) by using ELISA
technique.
Anti-rubella IgG, IgM and both IgG & IgM
at the same time for the 220 pregnant
women were found in 189 (85.90 %), 10
(4.55 %) and 4 (1.82%) respectively (as
shown in Table 1).
Table 2 shows the seropositive of antirubella antibodies in relation to the age. The
highest rate (31.23 %) of rubella - IgG was
found in pregnant women from the age
group 30 – 35 years, while the highest rate
of rubella - IgM was 30 % in the age
groups 18 – 29 years. The highest rate (50
%) of seropositive for both IgG and IgM at
the same time was found in the age group 24
–29 years.
Table 3 shows the relation of anti-rubella
antibodies seropositive with residency. The
highest rate of anti- rubella IgG (65.60 %)
was found in pregnant women from urban
area, while 34.40 % was from rural area.
The highest rate (60.00 %) of rubella- IgM
was found in rural area. Also the highest rate
(75.00 %) of both IgG and IgM at the same
time was found in women from the rural
area.
Table 4 shows the relation of rubella
antibodies in pregnant women with the
number of their children. The highest rate of
seropositive in all rubella antibodies type
was seen in pregnant women with no
children, while the lowest rate of
seropositive was seen in pregnant women
who had three children or more.
Table 5 shows seropositive of anti-rubella
antibodies in relation to gestational time of
pregnancy. The highest rate (37.03 %) of
rubella - IgG was found in women in the 2nd
trimester of pregnancy , while the highest

Materials and Methods
A cross sectional study was carried out in
Kirkuk city from 15th of December 2012 to
15th of May 2013. The number of pregnant
women understudy was 220 whose age
between 18-40 years old. These women
presented in Azadi General Teaching
Hospital, Kirkuk General Hospital and some
primary health care centers. Pregnant
women with HBV and/or HCV infection,
"as indicated by HBsAg and/or anti-HCV
respectively" and those who were nonvaccinated against rubella were excluded
from this study.
An interview was carried out with these
pregnant women using questionnaire form
consisted of the following variable; age,
residency, number of children, pregnancy
trimester and abortion.
Five ml of blood was collected by vein
puncture using 5 ml disposable syringe from
each women enrolled in this study. The
blood was placed in plane tubes, left for 30
minutes at 37 °C then were centrifuged at
3000 rpm for 15 minutes then the clot
removed and the remain re- centrifuged at
3000 rpm for 10 minutes twice time and the
obtained sera were then aspirated using
automatic micropipette and transferred into
clean test tube. Label was fixed on each test
tube which then stored in deep freeze at -20
°C for late serological testing for detecting
specific Rubella-IgM and Rubella-IgG by
using Enzyme Linked Immuno Sorbent
Assay (ELISA) technique produced by Biokit Barcelona-Spain
Computerized statistically analysis
was performed using SPSS (Statistical
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rate (70.00% and 75.00%) of seropositive
for both IgG and IgM at the same time and
seropositive for rubella – Ig Mrespectively
were in the 1 st trimester of pregnancy.
Table 6 shows the relation of anti-rubella
antibodies with abortion and number of

abortions. The total rate of abortion was
61.58%. The rate of abortion number were
21.67 %, 20.68% and 19.23 % for one, two,
and three abortions or more respectively.

Table 1: Anti- Rubella Antibodies in Pregnant Women
Pregnant women
No.
%
189
85.90
10
4.55
4
1.82
17
7.73
220
100

Results
IgG/ +ve
IgM/ +ve
IgM and IgG/ +ve
IgM and IgG/ -ve
Total

Table 2:Relation of Seropositive Rubella Antibodies with Age
Age groups
(Years)

Results
IgM/ +ve
No.
%
3
30
3
30
2
20
2
20
10
100

IgG/ +ve
No.
%
50
26.45
51
26.98
59
31.23
29
15.34
189
100

18-23
24-29
30-35
36-40
Total
2 = 8.967

P = 0.092

P > 0.05

IgM and IgG/ +ve
No.
%
1
25
2
50
1
25
0
0
4
100
Non Significant

Table 3:Distribution of Rubella Antibodies according to Residency

Residency
Urban
Rural
Total

IgG/ +ve
%
No.
124
65.6
65
34.40
189
100

2 = 17.01

Results
IgM/ +ve
%
No.
4
40
6
60
10
100

P = 0.031

P < 0.05
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Table 4: Relation of Seropositive Rubella Antibodies with Number of Children
Results
IgM and IgG/ IgM and IgG/
IgM/ +ve
+ve
-ve
No.
%
No.
%
No.
%
5
50
2
50
1
5.88
2
20
1
25
2
11.76
2
20
1
25
3
17.64
1
10
0
0
11
64.72
10
100
4
100
17
100

IgG/ +ve

No. of children
No children
One child
Two Children
Three children or more
Total
2 = 17.43

No.
49
48
50
42
189

%
25.94
25.39
26.45
22.22
100
P = 0.028

P < 0.05

Significant

Table 5: Relation of Seropositive Rubella Antibodies with Gestational Time of Pregnancy.
Gestational
time of
pregnancy
1st trimester
2nd trimester
3rd trimester
Total

Results
IgM/ +ve
No.
%
7
70
3
30
0
0
10
100

IgG/ +ve
No.
%
66
34.93
70
37.03
53
28.04
189
100

2 = 20.08

P = 0.0019

P < 0.01

IgM and IgG/ -ve
No.
%
3
75
1
25
0
0
4
100

Highly Significant(HS)

Table 6: Relation of Seropositive Rubella Antibodies in Pregnancy with History of Abortion
and Abortion Frequency
No. of pregnant
women with
anti-rubella
antibodies
203
Abortion
Abortion freq.

History of abortion
No abortion
No.

%

1 abortion
No.
44

3 abortions or
more
No.
%
39
19.23

No.
%
42
20.68
78
38.42
125 (61.58 %)
2 = 4.134 P = 0.029
P < 0.05
Significant
2
 = 7.369 P = 0.19
P > 0.05
Non Significant

Discussion
In the presented study the rate of rubella-Ig
G seropositive that indicate the past
infection was 85.9% and rubella-IgM
seropositive that indicate acute infection
was 4.55%, while both IgG and IgM at the
same time was 1.82%, that means overall
seroprevalence was 92.30 % (as shown in
Table 1). This high rate is due to vaccination
against rubella, although some women
remained susceptible to infection which may

%
21.67

2 abortions

be due to various factors including
inefficient the vaccine, the differences in the
immune status of the recipients or genetic
factors.
Similar or closed results were reported in
Baghdad (94.8%) [8], in Kuwait (92.3%)
[9], in Saudi Arabia (93.3%)[10], and in
Malaysia (92.3%) [11].
Higher results were reported in other
countries; in Iran (98.1%) [12], in Spain
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(98.1%) [13], and Mozambique (95.3%)
[14].
Lower rates of infection were
reported;in Taiwan (85.1%) [15], in
Thailand (75.0%) [16], and in Greece
(67.0%) [17].
These different results may be due to
differences in efficiency of vaccine which
applied in each country, or differences in
hygienic, socioeconomic, and cultural
factors in different countries.
Regarding the age, the present study
revealed that the highest rate of women with
antibodies for rubella was seen in those
within the age group 24-29 years, while the
lowest rate was in age group 36-40 years (as
shown in Table 2). Similar results were
reported by others [16, 18].This may be due
to that the antibody response declines,
overtime, to below the protective level.
Generally the different rates of anti-rubella
IgG and IgM were detected among pregnant
women within different age groups. This
may be due to difference in the
immunological status of women under study
at the period of samples collection.
However, the present study revealed nonsignificant relation between age and
presence of antibodies against rubella(P >
0.05).
Regarding the residency, the present
study revealed that the rate of women with
IgG was higher among those live in urban
areas than those who live in rural areas,
while the rate of those with IgM and both
IgG with IgM at the same time was higher in
rural area (as shown in Table 3). This could
be explained by that the rate vaccination for
rubella is higher in urban area, also
knowledge about the rubella as a
preventable disease in urban areas is more
likely, and more contact with information
concerning it than in rural areas.
The current study revealed significant(P <
0.05) relation of rubella infection in the
pregnant women with number of children
(as shown in Table 4). The highest rate of
seropositivity was recorded among pregnant
women with low parity. This might be
related to effect of rubella and other
infections which lead to decrease the
number of children.

In the present study rubellaantibodies were found in pregnant women
within all states of pregnancy trimester, but
with different rates and high significant(P <
0.01) relation of the distribution rubella
antibodies type and pregnancy trimester.
The highest rate of seropositive for rubellaIgG(37.03%) was
within the second
trimester of pregnancy, while the highest
rate of IgM (70%) and IgG with IgM at
the same time (75%) were found in women
within the first trimester of pregnancy. The
lower rates of seropositive (for all types of
antibodies) were recorded within third
trimester of pregnancy (as shown in Table
5). These findings may be due to the ability
of the virus to cause infection any time
during pregnancy.In regard to high rate of
primary and re-infection in first trimester,
this may be due to that these groups are
more contact with infected individuals than
pregnant women at second or third trimester.
Similar result was reported by Boonruang
andBuppasiri [16]. Other study reported that
rubella antibodies were found in a higher
rate among women in the second trimester
than those in the first and third trimester [8].
The current study showed a
significant relation between history of
abortion and presence of rubella- antibodies
(as shown in Table 6), 61.58% from the total
seropositive pregnant women had a history
of abortion. The abortion may be due to the
effect of rubella on systemic and local
(placenta) immunological response. There
was non-significant relation (P>0.05)
between the presence of rubella-antibodies
and number of abortions, this finding may
reveal the ability of the rubella virus to
cause abortion one time or more.
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