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Abstract:

This study included the distribution of TORCH (T. gondii, Rubella, CMV, and HSV- 2) infections
among 276 pregnant women of different ages (18 — 45 years), 184 with Bad Obstetric History (BOH) and
92 with normal obstetric history. All cases were examined serologically by EL1SA for the detection of 1gG
and 1gM antibodies against TORCH pathogens.

The seropositivity of TORCH infections was significantly higher in women with BOH than those of
normal pregnant women with previous normal full term deliveries. As out of 184 pregnant women with
BOH, the seropositivity for anti 1gG and IgM for T. gondii, CMV, Rubella and HSV-2 were 66 (35.9%)
and 6 (3.3%), 159 (86.4%) and 29 (15.8%), 108 (58.7%) and 3 (1.6%) and 104 (56.5%) and 20 (10.9%),
respectively.

Out of 92 examined normal pregnant women, the seropositivity for anti IgG and IgM for T. gondii,
CMV, Rubella and HSV-2 were 38 (41.3%) and one case (1.1%) ,79 (85.9%) and 5 (5.4%), 43 (46.7%),1
(1.1%), and48 (52.2%) and 4 (4.3%), respectively.

Regar ding age, young ages (25-31 years) showed higher rates of seropositivity, for T.gondii, CMV and
HSV-2 which was 57.1% (105/184) than older ages(39-45 years) in which it was only 1.1% (2/184).except
Rubella which showed high seropositivity among all ages. Regarding occupation, housewives showed
higher seropositivity(74.3%) than employed women (40.2%).

With respect to period of gestation, for all agents high infection rates (45.7%) occurred during the

first trimester of pregnancy and the lowest(12.5%) wasrecorded in third trimester stages.
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Introduction

The TORCH complex (also known as
STORCH, TORCHES or the TORCH
infections) is a medical acronym for a set of
primary or prenatal infections (i.e. infections that
are passed from a pregnant woman to her fetus),
the TORCH infections can lead to severe fetal
anomalies or even fetal loss (Newton, 1999).

They are a group of viral, bacterial, and
protozoan infections that gain access to the fetal
bloodstream transplacentally via the chorionic
villi (Lewis, 2007). The abbreviations of
TORCH are:

T — Toxoplasmosis / Toxoplasma. gondii

O — Other infections such as Syphilis, Hepatitis
B, Varicella- zoster virus.

R — Rubella

C — Cytomegalovirus
H — Herpes Smplex virus type 2

Although the four diseases are not
particularly serious for adults who are exposed
and treated, women who are infected with any of
these diseases during pregnancy are at risk for
miscarriage, still birth, or for a child with serious
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birth defects and /or illness. Thus, TORCH test
is performed before or as soon as pregnancy is
diagnosed to determine the mother's history of
exposure to these microorganisms (Gomella,
1994).

Bad obstetric history (BOH) implies previous
unfavorable fetal outcome in terms of two or
more consecutive spontaneous miscarriage,
history of intrauterine fetal death, intrauterine
growth retardation, stillbirth, early neonatal
death and/or congenital anomalies. The cause of
BOH may be genetic, hormonal, abnormal
maternal immune response, and maternal
infection (Morton et al., 1987).

The prevalence of these infections varies
from one geographical area to another (Stern et
al., 1996). These maternal infections are initially
unapparent or asymptomatic and are, thus,
difficult to diagnose on clinical aspects (Abdel-
Fattah et al., 2005).

Therefore, diagnosis of acute TORCH
infection in pregnant women is usually
established by demonstration of seropositivity of
specific immunoglobulins (IgM and IgG) in sera
(Abbas, 2002). Enzyme-Linked Immuno Sorbent
Assay (ELISA) for IgM antibodies against these
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infections is highly sensitive and specific
(Mladina et al., 2002). The conventional single
serum assays do not make a clear distinction
between a recent primary and chronic infection,
the tendency of specific IgM to persist for a long
time even at high levels has been verified in
several studies (Denkers and Gazzinelli ,1998,
Frey,1999).

Thus, if IgM antibodies are present in the
serum of a pregnant woman, a recent infection
with the organism has occurred, but if IgG
antibodies are present and do not demonstrate an
increase on serial testing several weeks later, it
can be assumed that the person has had a
previous infection by the organisms (Marzi et
al.,, 1996). If the serum of a person has no
evidence of either IgM or IgG antibodies
specific for the organisms, then the person is at
risk of infection if exposed because they do not
have any demonstrable immunity (Shirahata et
al., 1992).

The current study was undertaken to screen
two groups of pregnant women (group of
pregnant women with bad obstetric history and
secod group of normal woman with previous
normal full term deliveries) serologically for IgG

and IgM antibodies against TORCH infections
using ELISA.

Materials and M ethods

During the period from September to
November 2012, a total of 276 of pregnant
women at ages from 18 to 45 years were
enrolled in this study.

The studied women were divided into 2
groups as shown in table(1). the first group
included 184 women who attended the antenatal
clinic, obstetrics and gynecology department of
Azadi  Teaching  Hospital in  Duhok
Governorate,the General Amedia Hospital and
antenatal clinic in Sheladieza, Deroluak,
Sersaing and Kadash with bad obstetrics history
(BOH) and the second group (normal group)
included 92 women with previous normal
pregnancies and full term deliveries. The data
were collected using special — questionnaire
including age, residence (urban or rural and semi
urban), educational status, occupation, number
of pregnancies, previous miscarriage, history of
fetal abnormalities, and stage of pregnancy.

Table 1: Distribution of characteristics among total examined pregnant women (n=276)

Characteristics Number %
Examined groups Abnormal pregnancy 184 66.7
Normal pregnancy 92 33.3
Rural 27 9.8
Environment(Residency) .

Semiurban 85 30.8

Urban
164 59.4
Occupation Employer 111 40.2
Housewife 165 59.8
Education Educated 205 74.3
llliterate 71 25.7
Duhok 143 51.8
Attending Health care facilities Amedi 133 280
18-24 Years 75 27.2
25 -31 Years 155 56.2
Age groups 32-38 Years Years 44 15.9
39 -45 Years Years 2 0.7
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2. Blood Collection

From each woman of BOH group and normal
group, 5 ml of blood sample was withdrawn and
the serum was separated for the detection of [gM
and IgG antibodies for TORCH infection. The
blood was taken by a disposable syringe,
transferred to disposable test tube and allowed to
clot, then centrifuged at 3000 rpm for about 5
minutes, the separated serum was aspirated and
poured into a sterile eppendorf tube (1ml) .
Each tube was labeled and numbered before
being stored in a deep freezer at -20 ° C until the
time of analysis. Blood samples collected from
distant areas were kept in a cool box until
reaching the laboratory. The present work was
performed in the laboratory of serology and
virology department / General Amedi Hospital.

All serum samples were screened for the
presence of IgM and IgG antibodies for T.gondii,
Rubella virus, Cytomegalovirus (CMV) and
Herpessimplex virus type 2(HSV-2)  using
Enzyme Linked Immuno Sorbent Assay
(ELISA). All ELISA kits were obtained from
BioCheck, Inc./ (Germany). The procedure was
performed according to the manufacturer
instructions of the company.

The results were statistically analyzed using
SPSS software (16 version) the Chi-square test
and Fisher s exact test used to compare
proportions and t test for comparison between
the means of two groups, a p value of < 0.05
considered significant.
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Results

Table (2) shows the seropositivity of TORCH
infections among examined pregnant women
with BOH and normal pregnant women.

From 184 pregnant women with BOH 66
(35.9%) were positive for anti T.gondii IgG and
6 (3.3%) were positive for anti T .gondii IgM.

Regarding CMV infection, 159 (86.4%) were
positive for anti CMV IgG and 29 (15.8%), were
positive for anti CMV IgM. It was obvious from
table  (2) that 108 (58.7%) and 3 (1.6%) were
positive for anti Rubella IgG and IgM
respectively. The IgG and IgM levels against
HSV-2 were 104 (56.5%) and 20 (10.9%)
respectively.

Out of 92 examined normal pregnant women,
38 (41.3%) were positive for anti T.gondii IgG
and only one case ( 1.1%) was positive for anti
T.gondii IgM. The results show that 79 (85.9%)
and 5 (5.4%) were serologically positive against
anti CMV IgG, IgM, respectively. The
seropositivity of anti Rubella IgG were 43
(46.7%) and IgM was 1 (1.1%) among normal
group. Regarding HSV-2 infections, 48 (52.2%)
were positive for IgG and 4 (4.3%) were positive
for IgM. The results were statistically highly
significant (P< 0.01) for CMV IgM and
significant (P<0.05) for Rubella IgG, and for
HSV-2 IgM when compared with other agents of
TORCH infections.
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Table 2: Seropositivity of TORCH infections among pregnant women with BOH and normal group
(n=276)

Women groups Statistics
Type of BOH Normal
TORCH immunoglobulin group group (\I'jzte) df Pvalue Sig.
(n=184) % (n=92) %
IgG Chi-
Toxoplasma 66 35.9 38 41.3  Square 1 0.380
(0.771)
IgM 6 33 1 11 Tishers 0.430
exact
Chi
IgG 159 86.4 79 85.9 square 1 0.4508
(0.01526)
Cmv Chi
IgM 29 15.8 5 5.4 square 1 0.00694
(6.055)
Chi
IgG 108 58.7 43 46.7  square 1 0.02998
Rubella (3.539)
IgM 3 16 1 11 rishers 1.000
exact
Chi
IgG 104 56.5 48 52.2  square 1 0.2468
(0.468)
HSV -2 Chi
IgM 20 10.9 4 4.3 square 1 0.03495
(3.286)

*CMV IgM = highly significant (p<0.01)
*Rubella IgG = significant (p<0.05)
*HSV-2 IgM = significant (p<0.05)

The results of TORCH infections among various age groups of women with BOH were presented
in table (3) .1t is clear that most of the cases 57.1% (105/184) were among the ages from 25-31 years,
while the lowest cases were 1.1% (2/184) among the age group 39-45 years. Furthermore, it was
found that the seropositivity of IgG against T. gondii, CMV, and HSV-2 were 19 (41.3%), 42 (91.3%)
and 30 (65.2%), respectively, and they were more common among the ages from18-24 years except
Rubella infection which was high in all age groups.

The results indicated that the seropositivity of anti CMV IgG was high 28 (90.3%) in the age
group of 32-38 years followed by 87 (82.9%) in age group of 25-31years. Regarding IgM of T.gondii,
CMYV, Rubella and HSV-2 were high in 18-24 years group when compared with other age groups. It
was reported as 5 (10.9%), 9 (19.6%) ,1 (2.2%) and 7 (15.2%), respectively. The results of T. gondii
IgM were statistically significant ( P< 0.05) when compared with other agents of TORCH infections.
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Table 3: Seropositivity of TORCH infections among abnormal group (BOH) related to age groups( n=184)

Age groups / Year

Statistics

18 -24 25-31 32-38 39-45
TORCH Type of

immunoglobulin 0 0 0 0
g n=46 m%o n=105 mwp n=31 H%w n=2 Hsp

Test

df

_U
value

Sig.

IgG 19 41.3 39 371 7 22.6 1 50.0
Toxoplasma gondi

Fisher's
Exact
Test

0.301

IgM 5 10.9 1 1.0 0 0.0 0 0.0

Fisher's
Exact
Test

0.016

19G 42 91.3 87 82.9 28 90.3 2 100.0

Cytomegalovirus

Fisher's
Exact
Test

0.510

IgM 9 19.6 17 16.2 3 9.7 0 0.0

Fisher's
Exact
Test

0.693

19G 27 58.7 62 59.0 18 58.1 1 50.0

Rubella virus

Fisher's
Exact
Test

1.000

IgM 1 2.2 2 1.9 0 0.0 0 0.0

Fisher's
Exact
Test

1.000

19G 30 65.2 59 56.2 13 41.9 2 100.0

Fisher's
Exact
Test

0.129

Herpes simplex-2
IgM 7 15.2 9 8.6 4 129 0 0.0

Fisher's
Exact
Test

0.547

*Toxoplasma.gondii IgM = significant (p<0.05)
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Regarding residency(table 4). It was obvious that most of the cases, which congtitute 55.4% (102/184) were reported from urban group, while only 9.8%
(18/184) of the cases were from rural areas and 34,8% (64/184) from semiurban.The levels of IgM against T. gondii were high in semiurban group(6.2%)
when compared with rural and urban groups.

Rubella In case of IgM of CMV and infections, rural group revealed high infection rate, (22.2%and 5.6%) respectively. Regarding IgM levels of HSV-2,
the results show high infection rate among urban group (13.7%) .The level of 1gG for T.gondii , and Rubella were high in semiurban group(46.9% and
64.1%), respectively , on the other hand, the levels of CMV and HSV-2 were high in urban group (91.2% and 56.9%), respectively.

Table 4: Seropositivity of TORCH infections among abnormal group (BOH) related to environment (n=184)

Residency Statistics
TORCH . Type of . Rural Semiurban Urban Test (value) df <mﬂ_ucm Sig.
immunoglobulin %
— _ 0 —
=18  9.8% n=64 0 n=102  55.4%

Toxoplasma 19G 6 333 30 469 30 29.4 Chi-Square 470

(5.269)
IgM 1 5.6 4 6.2 1 1.0 Fisher’'s exact 0.549
IgG 15 833 51 797 93 91.2 oﬁmmw%:m 2 0.101

CMV =

_I
IgM 4 222 10 156 15 14.7 Square(0.652) 2 0722
IgG 8 444 41 641 59 57.8 Chi-Square 2 0317

. (2.299)

Rubella virus Chi-Square

1- u
IgM 1 5.6 0 0.0 2 2.0 (2.859) 2 0.239
IgG 10 556 36 562 58 56.9 oﬂmm%&wa > 0993

HSV-2 .:.
IgM 1 5.6 5 7.8 14 13.7 Chi- 2 0.368

Square(2.001)
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Table (5) shows the seropositivity of TORCH infections among women with BOH in relation to gestational period, of al agents. High infection rates
45.7% (84/184) were reported during the first trimester period of pregnancy as compared with other stages. On the other hand, the lowest rate of infection
12.5% (23/184) was recorded in the third trimester stage. The IgM levels against T.gondii, CMV, Rubella and HSV-2 were 4.8, 21.4, 2.4 and 14.3%,
respectively.

Table5: Seropositivity of TORCH infections among abnormal group (BOH) related to gestational period (n=184)

Gestational age Statistics
TORCH . Type of . 1st Trimester 2nd Trimester 3rd Trimester s) )
immunoglobulin Test (value) df Sig.
(n=84) _ 45.7% _ (n=77) 41.8%  (n=23) 12.5% value
1gG Chi-Square
Toxoplasma 30 35.7 30 39.0 6 26.1 (1278 2 0528
IgM 4 4.8 2 2.6 0 0.0 Fisher's Exact 0.612
Test
IgG 74 88.1 65 84.4 20 87.0 oﬁmmkm_%a 2 0791
CMV :
Chi-Square
IgM 18 21.4 10 13.0 1 4.3 (4735 2 0.094
IgG 50 59.5 43 55.8 15 65.2 Chi-Square 2 0708
. (0.686
Rubella virus :
IgM 2 2.4 1 1.3 0 0.0 Fisher's Exact 1.000
Test
IgG 47 56.0 44 57.1 13 56.5 Chi- 2 0988
HSV-2 Square(0.023)
Chi-Square
IgM 12 14.3 5 6.5 3 13.0 (2.646 2 0.266
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Discussion

TORCH screening is routinely preferred by
physicians, for detecting the infection among
women during pregnancy period. The physicians
concentrate on women with previous cases of
BOH such as miscarriage and other types of
congenital abnormalities. Many studied have
been performed on the maternal infections of
the fetus which play an important role in
miscarriage and congenital abnormalities cases
(Abdel-Fattah,2005;  Denoj et  al.,2008;
Goncalves et al., 2010; Al-Hindi et al., 2010 ;
Jasim et al., 2011; Vilibic-Cavlek et al., 2011).

In TORCH infections, the infected pregnant
woman produce two types of specific antibodies
against each infected pathogen. These are IgG
and IgM antibodies and measuring the titers of
these antibodies in the sera can identify the type
of infection (Frey, 1999). In the present study
the screening of IgG and IgM antibodies of
TORCH infections in the sera of the pregnant
women  using ELISA, indicated the
effectiveness of this test for the diagnosis and
the estimation of past and recent infections with
all these agents.

High infections rates (10.87%), among
women with BOH with CMV was found,
followed by HSV-2 infections (7.07%) and the
lowest rates were with T. gondii 4 (2.17%) and
Rubella  (1.09%), and only 3 cases were
seropositive for anti T .gondii plus anti CMV
IgM antibodies .These results were in agreement
with those of Denoj et al. (2008) in India in
which they observed that cross infections with
more than one of the TORCH agents were
reported at a rate of 40.8% among studied
women against any one of TORCH agents,
multiple positivity observed against two
pathogens in 31%and  8.5% against three
pathogens, and 5.6% with all the four pathogens
. The reason of variable seropositivity of
TORCH infections in pregnant women from
different area could be referred to the hygienic
habits, cultural differences related to feeding
habits, educational levels, primary health care
program and early diagnosis of infections.

The results of the current study revealed that
most of the cases (58.7%)were among
housewives when compared with employed
women (41.3%),this is an expected result which
could be due to more chances of exposure of
housewives to the sources of infections and they
were at high risk factors during their home work
at the day time. Also this study indicated that

most of the cases (57.1% ) with BOH were
recorded among the age group 25 — 31 years,
followed by 18 —24 years old (25.0%) when
compared with other age groups. This is similar
to the findings of Al-Taie (2010) in Iraq which
found that most of the cases (57%) with high
delivery risk factors recorded among 21-30
years ,followed by 31-40 years (23%) when
compared with other age groups. The age of 18 —
31 year was considered optimum period of child
bearing age.

Also unexpected results of TORCH
infections were recorded between women with
BOH and their residency, it was found that most
of the cases (55.4%) were from urban residents,
while the lowest cases were from rural and
semiurban areas (9.8 and 34.8%) respectively,
this indicates that residency is not a major factor
in correlation with TORCH infections. This
coincide with the finding of Jasim et al.(2011)
in Iraq they also found that most of the cases
(51%) were from urban residents followed by
rural residents (49%)

Regarding to gestation period, most of the
cases of women with BOH occurred during the
first trimester of gestation (45.7%) followed by
the second trimester (41.8%) and the least during
the third trimester (12.5%) . This is in
agreement with the findings of Nabi et al.(2012)
in Bangladesh they also found that most cases
of TORCH infection in women with BOH
occurred during the first trimester of gestation(
41.44%) followed by the second trimester
(31.53%) and then third trimester (27.03%) .The
exact reason for this is not known but might be
that the first trimester of pregnancy is an
important period associated with several
complications such as  bleeding and
inflammation of the uterus which lead to
maternal infections by pathogenic organisms
mostly belonging to the TORCH agents.

Due to the high seropositivity of TORCH
infections among pregnant women with BOH,
preventive measures should be considered.
Therefore, all the pregnant women with BOH
should be routinely screened for the TORCH
infections for early diagnosis, proper treatment
to prevent complications such as fetal
abnormalities and death. On the other hand, in
this study the screening tests for TORCH agents
in normal pregnant women are not feasible but
could be useful for detecting of reactivation of
TORCH pathogens.

178



Journal University of Zakho, Vol. 3(A), No.2, Pp 171-182, 2015

ISSN: 2410-7549

References

Abbas, M. M .(2002). Seroepidemiological study
on Toxoplasmosis among women with
history of abortion. M.Sc. Thesis. College of
Medicine, Al-Nahrain University. Iraq.

Abdel-Fattah, S.A.; Bhat, A., Illanes, S.; Bartha,
J.L, Carrington, D .(2005). "TORCH test for
fetal medicine indications: only CMV is
necessary in the United Kingdom". Prenat.
Diagn., 25 (11): 1028-1031.

Abdul-Mohymen, N; Amal, H; Farouk, K.
(2009).Association between TORCH agents
and recurrent spontaneous abortion in
Baghdad. Iraqi J. Med Sci .,7 (4):40-46.

Al-Hindi, A; Al-Helou, T;AL-Helou, Y.(2010).
Seroprevalence of Toxoplasma gondii,
Cytomegalovirus, Rubella  virus  and
Chlamydia trachmatis among infertile
women attending in vitro fertilization center,
Gagza strip, Palestine. J. Egypt Soc. Parasitol.,
40(2): 451-8.

Al - Taie, A. (2010). Serological Study For
TORCH Infections In Women With High
Delivery Risk  Factors In Mosul. Tikrit
Journal of Pure Science Vol.15 (1): 193 -
198.

Denkers, E. Y.and Gazzinelli, R. T.(1998).
Regulation and function of T-cell-mediated
immunity during T.gondii infection. Clin.
Microbiol. Rev., 11: 569-588.

Denoj Sebastian, K. F.; Zuhara , K. ;Sekaran.N.
(2008).Influence of TORCH infections in
first trimester miscarriage in the Malabar
region of Kerala. African Journal of
Microbiology Research, 2: 056-059.

Frey, R. 1.(1999). TORCH Tests. Gale
Encyclopedia of Medicine. 1st Edition. Gale
Research Group.

Golalipour, M.J; Khodabakhshi, B. and Ghaemi,
E .(2009).Possible role of TORCH agents in
congenital malformations in Gorgan, northern
Islamic Republic of Iran. La Revue de la
Mediterranee orientale,Vol.15 (2): 330 - 336

(Abstract).
Gomella, T.L.(1994). Infectious Diseases:
TORCH Infections. In Neonatology:

Management, Procedures, On-Call Problems,
Diseases and Drugs, Norwalk, CT: Appleton
& Lange.

Goncalves, M.A; Matos, C.B; Spegiorin, L.C;
Oliani, D.C.; Mattos, L.A. (2010).
Seropositivity rate for Toxoplasmosis,
Rubella, Cytomegalovirus, Hepatitis and HIV
among pregnant women receiving care at a

179

public health service, Sao Paulo state, Brazil.
Braz. J. Infect. Dis., 14(6):601-605.

Hadi, N. J. (2011).Prevalence of Antibodies of
Cytomegalovirus, Rubella Viruses and
Toxoplasma gondii among aborted women in
Thiqar province, Iraq. Tikrit Medical Journal,
17 (4):3-9.

Jasim, M.; Hadeel, A.; Ali, [ (2011).
Performance of Serological Diagnosis of
TORCH Agents in Aborted versus non
aborted Women of Waset province in Iraq.
Tikrit Medical Journal.,17(2):141-147

Lewis, R. A.(2007). Torch screen , Columbia
University Pediatric Faculty Practice, NY.
Review provided by Veri Med Healthcare
Network.

Marzi, M.; Vigano, A.; Tabattoni, D.; Villa, M.
L; Salvaggio, A. (1996). Characterization of
type 1 and type 2 cytokine profile in
physiologic and  pathologic = human
pregnancy. Clin. Exp. Immunol., 106: 127-
133.

Mladina, N.; Mehikic, G.; Pasic,k.
(2002).TORCH infections in mothers as a
cause of neonatal morbidity. A. Med
Arh.,54(5-6):273-276.

Morton, N. E.; Chiu, D.; Holland ,C.; Jacob, P.
A. and Pettay, D.(1987). Chromosome
anomalies as predictors of recurrent risk for
spontaneous abortion. Am. J. Med. Genet.,
28:353— 360.

Nabi, S.N; Wasey, A.F.; HaiderKhan, A.A;
Hoque, M. M.(2012). Seroprevalene of
TORCH Antibody in Pregnant Women in
Bangladesh. JAFMC Bangladesh. Vol 8(1):
35-39.

Newton, E.(1999). Diagnosis of perinatal
TORCH infections. Clin. Obstet. Gynecol.,
42:59-70.

Rajendra, B. S.; Usha, P.; Kamlakar, R.K.;
Khadse, M.S.; QaziSuresh, V. j. (2006).
Serological study for TORCH infections in
women with bad obstetric history in Nagpur.
India , J. Obstet. Gynecol. India,56(1) :41-43.

Sadik, M.S.; Fatima, H.; Jamil, K.; Patil, C.
(2012). Study of TORCH profile in patients
with bad obstetric history .India, Biology and
Medicine, 4 (2): 95-101.

Shirahata, T.;Muroyo ,N.; Ohta, C.; Goto, H. and
Nakane, A.(1992). Correlation between
increased susceptibility to primary T. gondii
infection and depressed production of gamma
interferon in pregnant mice. Microbiol.
Immunol., 36: 81-91.



Journal University of Zakho, Vol. 3(A), No.2, Pp 171-182, 2015

ISSN: 2410-7549

Stern, J. J; Cerrillo, M.; Dorfmann, A. D;
Coulam, C. B . and Gutierrez-Najar, A. J.
(1996). Frequency of abnormal karyotypes
among abortuses from women with and
without a history of recurrent spontaneous
abortion. Fertil. Steril., 65:250 -3.

Thongchai, T.; Ruengpung, S.;
Louisirirotchanakul.S.; Puthavathana,P. and
Chantapong, W. (1997).Immune Status in
Congenital Infections by TORCH Agents in
Pregnant Thais. Thailand, Asian pacific
Journal of Allergy and Immunology, 15 : 93-

G.(2011).  Seroprevalence of TORCH
infections in women of childbearing age in
Croatia. J. Matern. Fetal Neonatal
Med.2.:280-3.

Wegmann, T. G.; Lin, H.; Guilbert, L. and
Mosmann, T. R.(1993). Bidirectional
cytokine interactions in the maternal-fetal
relationship: is successful pregnancy a Th2
phenomenon. Immunol. Today,14:353-356.

Zhang ,Q.Q.; Cheng, J.Z.(2012).Investigation on
TORCH infections for pregnant women and
neonates in Yan an City, China. Zhongguo

97. Xue Xi Chong Bing Fang Zhi Za Zhi (4):386
Vilibic —Cavlek ,T.; Ljubin-Sternak, S.; Ban ,M.; -392.
Kolaric, B.; Sviben, M.; Mlinaric-Galinovic,

Ay

¢] Uas[R ¢] Ll 353 5[ TORCH] ([T O Giissi sostiss 550 50 (5 5l (5 i sh (Ko (3 53 dadl o 58 K

Gl (g0 s 50 ASh s Oyl Al s la 550 (545) A5 (5 S (e 8L A1 YV () sid]) Y [HSV-([CM V]
A (Al] £O-VA[ Ol s i sASed (50 945 (et 4l s a3 13 alaidd (A 53 dedd 4l o 4y ()5 90
VAl o 5h )l

a5 M ST 5G] ST Usta b 52 a8 (dad 4l oo SISEG H[ELISA] esai2 S A

5o ASh s s cllaalal cen e g0 (a3 a8 e U AL]) LV, [T VAE calia3S g A oS il 1y sl
CYO( TN S o il (e ) A adan pts Al plail 1o (il 0 sASy (g5 lilaal ) g0 e 85 ad]) 2T [YY( QY
A (s o sk e gy S s ML S [Tm8 R [oladt 6 3S]) ZF, [Y( 1 5G] S [Tt R, [l s 5887 7]
G]S[CMV-I 5 ot s 308]) 7€, [AT( 123 (CMV]

] MR 3 (o s ES]) ZN VY S]) AV [OAC Y A il 5 Sl auadM]. S[CMV-T 3]) ZA [V o( Y4
(Yo D) 70 [V Er 48 s 6 HS] YIHSV 4 53M] [T 5G] S[T ol 55 5. 52y 6 2 4M] ST 5G] <1
J iR [ SUST) ZY [E)(TA ¢ S o il al A 1S eliedn s al dlaiai 1o iy Say 5 ) 79,
(0 S]) ZAL [AS( VA4S i gtS s M. K [T ST, [Rabal] s]) 7). [V (s g s 5G] [T
CET(EYG] KPR 3osila aVos 555 50y 2 4M] S[CMV-T 5G] S[CMV-T 4 38 (o s #18]7€]
3%) Y. O( £A (] YHVSG] [4dha¥I] 550 s4iS sl Ve adia 58 o sidM ] S s[R V) V]V ([% s]) ZY]
MIS[I &) Z[£( £ sG] <S[1

(Ol 510 ASh o 30 a3 A[BOH] 43S 4l o jils Y 4l LS s o s TORCH] 552 Uis s 550 5

O3 el 4l s Jlassd]) ZE [00( ) Y [BOH] 4basSal pS (o jilhal YA S8 licas s 4l dlaid s Lty
A LY Y( 0 ¢ s ssa ol GREA]) 7V [V E( YV ¢ Lla 59 s Sl JaSA)) ZY[YV( 00 sl s
A Cuiod Jla g 99 () 40 (5 S (o BBl Y oY (ceia s al pladad Iy Gl L) Ol Dl Dl 3 O bl (Slls
AM]. S [l 8, [ ] 73, [£( 7 5G] K] [T, [t GHS]) 7Y, [EY( £7 o sm Sl
5G] S[CMV-T (s s S )Y [AV( A 50 ¢ aliasS g5 ) sl Al[CMV] o sAiis 2 (550 0 5 (520 sy (5438
U RA]) [49. V(Y 3]) ZA [ (1Y s e 48 Y 4l sM] S[CMV-T 3 e g 318]) 7Y [V3( )Y
SO A s (5 318] YHVS-2aM] [S[T 5G] [T el s¥au, ) 65 2 4 M SR 5G] S
DG @] ANV VE ) ZA

plaits 3 S 1S ¢) O (s 550 Gssn bl Al Cuiied e g0 543l st o 8 sk 3 4 () 553 0 5 (50 sy s43S sl
) 1 AT([% £F 4S04, N5 L AM, [S[T 5G] [T oot s 548) o, [Y( ) S5]) 7. [YA( V8 S

180



Journal University of Zakho, Vol. 3(A), No.2, Pp 171-182, 2015 ISSN: 2410-7549

(Y9 4AG] LI g[R lSon (S s o 3y 6 2 4M] S[CMV-T 5G] S[CMV-T 58 (a6 58%) (0 VT s
Gl A aludi 4y 59 535 S 5 eli ] aMAS[T 4 50 el sailS gl ¢l 550 O50n Jlad Sl Al]) 70 [OA
S]) Zv L [OA( YA A4S pasisa 1y i ] Y[HSV- 42 53M] S[I 5G] ST ol 4 (5 53 0 53 sio sty 5438 sl 5 530
DR ER s (Y

AIG] 3] [Lﬁuﬁ. [l s 3S]) 70, IV (sl deti ad ¢ Clla YV il g s bl ad ol (g0 5la 5 500 5
4_35.3 MBJ‘\A&L\;UASI:J 0 &M\S

[CMV- 5G] SCMV-Iabad[ as s 558]) 70 [T Yo ( YY 5] ZY. [4( ¥ so5iy 55 sM]. S [T &S [
(VY AM] K] [IY[HSV- sG] SHSV-] [IV] ¢] Sas[R 5205430 a¥o 5 lSon (S o As 3y 6 2 M| ST
DS @) AV ECY D A [ DAYV s D) AV

(D7 (DA [V ) G aadad ccallsy o ) gl Dl Dl 51 055 Sl Flla o ke 550
Sl udl 50y 6 2 4] [CMV] s AM]. [S] [5G [Ii & [ s GHES]) 7o [Yo( ) ) 7)o
530 S gl ¢ 1S4y () ] e GRIY[HSV- 5G] SR 33 (S g 3US]) Z ([ Y ¢]) ZAC([ £ ¢ Ol s
V¢ ([BOH] 4hasS 4l S o 8l al]) ZA [VY( VY€ 4S, L5340 J\S 38 leds AM] S[T 40 50 550 Gissi AS 448
) ZE [0 V¢ pnoy gial 53 8 48 i) sa]) 7Y, [V(OVY € oisla dlly sl sid s e sl LY s]) 7 [Y(
A 5538 Sy SIV(IY 5 555 (Sssehlad

64.\)})45544\5}414_}\.“50-] T'Q[é\j(uu‘\_l‘;iﬁy] /\[\) YAE/ V( e}}ﬁmbdajujﬁaﬁjjdub}ﬂ
V] (O S [4 5G] SIJ[ o430 aVo 548 o A 550 asind Al 5 Jua ¥V Yo ol gual] 7Y [0V) VAE/ Va0 calla
Jla Y€ VA aieds a4l 5L 305 5IS] Y[HSV- 3:%) Y. 10( ¥ sCMV] J%) [¥. 9 ( £Y 3]) 7Y

A 559G] SCMV-TAaiuVI] 4S o s A% o st 330 Slo g A8, (fedd adan us 4l 5 s 550 0 5430 oV 5] DUy g[R 4 L
JZ¥. [3+( YA

] 2258 M. [<S[L sobea, Jus] ¥Y-YO[ Al aideds i Al]) 79, [AY( AV] Leali] Jla] YAV 4l aided s 4)
D) 78+ ( 0 sm 48 alaa S A8l 35 5) iy sl Juu] ¥ £2) AL pitats s 41 5 4] THSV 3] [R5 <[CMV]
ST AN AL QA ) AN MGRRS | AN ARG

o5k o sy s43S Y [BOH]) i slaaiS 0 s TORCH] ¢rss Ghissi 3 oot (oalaitd Al (S oy 5
2484y oo (Sl (o gle Al 2V [£0) VAE/ AE( s g Gissh sy a5t ol st i ad e (5 pSus o sle 4 U552
) VAL YY( G2 Chssi s SE (i 3 il (S pt ¢ Ol 53 (i ), 4Sp 2L 8 Ja8al a5l (o Sl

o 53 o] YIHSV 5] MWas[R ([CMV] ] 8 &AM, [R[I ol 550, 5 S ad (ol 590 Kl s L@ al] 70 [V Y
DG @Y E Y G LA [E ] LE T

LMl

=TORCH (Toxoplasma,Rubella, CMV,HSV-2)  <lia) il 3 Al oda e
Y M) (g 935 A ue IV 5 e il ) 43 45 218 (e ) i adling e (e Jal gl clil) (04276
IgM  5IgG sbadll abuall pe ISUELISA  lial daul s Llias VAN apes and & a4y 5l
Lol Y il

%) 292 (33.35 %5 e Y5 (e O silay (Al Ll (40) 7184(66.7 e sane ) (ora sl s o
A a5l e Ll

) 76 (3.3 sT.gondii IgG sl 15iS) 766 (35.9 o dalsall cbuill (a184 & sana (o geiliill & jelil
J) 729(15.8 SCMV-IgG J Wilayl 158) 7159(86.4 <CMV < Glais L sT.gondii [gM . Wilay) 1588
5 sl LeTgM sRubella TgG J Wiyl 15S) 73(1.6 5) %108(58.7 ¢ Al 3 JAeCMV-IgM.
Sl o) 720(10.9 5) 7140(56.5 Sua Lila) 1SS HSV2 aalgM 5IgG <l siuse CilS

181



Journal University of Zakho, Vol. 3(A), No.2, Pp 171-182, 2015 ISSN: 2410-7549

32y Al sT.gondii IgG Lla) 1530S) 738(41.3 ¢ Jalsall sluaill (602 and & gana (o il & ekl
CMV- sSCMV-IgG 2 Wiyl 1 5iS) 75(5.4 5) 779(85.9 of o sT.gondii TgM. dalay) <ailS) 71,14
ic sendl 52(%]1.1)1 Rubella-IgM  5) ZRubella-IgG 43(46.7 J Asiu¥) el N JelgM
IgM ) 74(4.3 5IgG 148(52.2 %) « HVS2e 4al) CilS Lash, dpalal
Ly ol el ) eloal) &5 (WBOH Ae gana (e sladll g3l 53 JelTORCH libaal cuils
oalea¥) e o silay) 7102(55.4 <BOH e sans 0o dal sall clill 5184 (and g sana (g0 il &yl
Ang )Y Gl Vs () 75(2.7 ¢S Gl ge) 727(14.7 60 e paleal) @) 750(27.2 eaal 5554l
ST gl &l ya
P lalagl 1 5iS) 743(42.2 hasly GaleaY) (e Gl (Sl el sl slail) (50102 & sana (o il < jeldal
S degandl @i G 0 CMV sl Gl LT gondii IgM. s 158 72(4.9 sT.gondii 1gG
CilS s AT Al s CMV-IgM. J bila) 1538) 717(16.7 SCMV-IgG i) 153S) 789(87.3
IgM 5IgG Chisine W), Jsil Jte dusyRubella-IlgM s Rubella-IgGJ) %3(2.9 ) %63(61.8
Sl o) Z14(13.7 5) 763(61.8 & W) | SSHVS 2 o
) 71(2.0 5) 714(28.0 &} @il S ¢(50) Oiie paleaY) o Osila W eludll de ganay Blahy Lo
CMV- J Lilad) 1 51816(8.0%)  543(%86.0) sal 4als g, Jsill JeTgM T.gondii sIgG Lulay) 1518
s B, e paleal) OV ) 729(58.0 SRubella-IgG s, Ml JeCMV-IgM  sIgG
ekl (HOV-2 an[gM SIgG by siase Glay Lagd 5, Agbal (o) Jausi ol dasii (2 paall (e[gM aa OV
(sl e Lilad 158) 73(6.0 ) 729(58.0 o 4l sl
LawT.gondii IgG Wisal 1548) Z8(11.1 YW 038 (e Alla27 A paleal) (e YA 220 IS
5 CMV-IgGabaal L)) 1518) 722(30.6.5 ) 7£3(4.2 4w <ilSsT.gondii [gM. 2 dlls ol el
5 O)%12(16.7 SHSV-2 IgM  sRubella, 2HSV- IgG J Llainy! cilas N5 JeCMV-IgM
sl o) 73(4.2 70(0.0 5) %10(13.9
7%5(100 ©)70(0.0 ¢) Z1(20.0 <Yl o38 o «YIa(5) S ) &l je )Y Galea ) @Vl se YIS
) 7480 < Al 3 e, Ml e CMV sIgM T.gondii sT.gondii IgG 4 Lisd 151S) 71(20.0
GRIgM 2 adbal gl @llia (K5 &l g o sl JeHSV-2IgG s Rubella-IgG J Ly 151) 72(40
ol e¥) Slie i
AR o gl GV 5 agd lS) 714(7.6 <BOH e sane (0 ol sall Ll (50) 7134(72.8 ¢
g Y 5) 713(7.15 580l 53V U (50) Z10(5.4 con W Jala saill jal) 713(7.1
abra Of Cpa (3336392 45 (e Ay yandl Ll ) () satiy 7(2/184) 1.1 daadiiie cuilS VW dae o aa 5 S
5) /T.gondiil9 (41.3 22lgG J Aaiu) of 2y 8 5 425 231 on 7(105/184) 57.1 <Vlall
Rubella & V) 418 -24 L seell 2l b Lo i ST )5S HSV-2 J30(65.2%) 5 CMVJ42(91.3%)
Al 3) 728 (90.3 Flle CSCMV-IgG Aaial) o Lad ciaa s LS, Jlae V) gpen (8 Adle calS 4ol
5 «CMV «IgM T.gondii < lah Lad, 48D 5-31 (e 4y yenll 28} J3) 787(82.9 Leali 45u32-38 (e Ay yeal)
) 75(10.9 <l s 5 AY Cle ganall ae 45l vie 4iu]8-24 A yeall Wil 8 LIeHSV2  sRubella
Sl ey 77(15.2 5) 71(2.2 <) 79(19.6
g G deal) b Gl Led(BOH ) sbwill de sene (0 TORCH  lbliadl 4pla V) il (e s
Jalal) e Djae Jaall (e 91 DN o8V 358 3 7(84/184) 45.7 e dba) Ci¥aee S c¥s
Cdaall (e A el AN Als e 3 7(23/184) 12.5 Llay) Jare il Gla ¢ AT ama e 5 AY)
Sl o143 2.4 574.8 /214 JSA13HSV2 _Rubella €MV dgM T.gondii < s csilS

182



