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ABSTRACT 
     Congenital anomalies can be caused by perinatal infections, for this reason early recognition of maternal infections 

are important for all clinicians. TORCH test (Anti-IgM for Toxoplasma gondii, Rubella, Cytomegalovirus and Herpes 

simplex) was done to 161 pregnant women in Baghdad to establish basic knowledge for future pregnancy care. Blood 

samples of pregnant women were subjected to TORCH Test. This study showed that the seropositive of pregnant 

women for anti-Toxo IgM is 30 (18.63%), the seropositive for anti-rubella is 11 (6.83%), for the anti-CMV is 21 

(13.04%) and for anti-herpes is 15 (9.31%). A total number of Threat Abortion with infection is 93 (57.7%), Total 

number of Threat Abortion with infection is 23 (14.28%). This study revealed that TORCH infections may cause 

spontaneous abortion and T. gondii and CMV infection has greater rate in comparison to Herpes and Rubella virus.  
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INTRODUCTION 

     Many infectious agents like cytomegalovirus (CM-

V), rubella virus and Toxoplasma gondii and Herpes 

simplex virus may lead to maternal disease that can 

transmit to the utero at some stages during the pregnancy 

(Li et al., 2009). These infections may cause repeated 

abortions, intrauterine deaths and other reproductive 

failures, especially when the infection occurred during 

pregnancy in first trimester (Sen et al., 2012). During 

pregnancy a temporary immune inhibition occur (Mellor 

and Munn, 2001) which can lead to increase the proba-

bility of pregnant women to various infections.  

     CMV is one of the most clinically important viral 

infections of the fetus (Scott et al., 1997). This virus is a 

common herpesvirus that causes a mild disease. In 

developing countries more than 90% of babies may be 

infected by the virus in childhood while the ratio in 

developed countries is 60%, It is the most congenital 

viral infection in the United States of America; nearly 

40,000 infants are born with CMV infection a year, so 

this virus is widespread and can cause birth defects like 

Down syndrome, fetal alcohol syndrome (Alford et al., 

1990), hearing loss in children (Fowler and Boppana, 

2006). In the U.S.A the women may get the infection 

from their infected partners. In relative immune-

compromised status during pregnancy the virus 

reactivation may occur. The severity of fetal infection 

depends on viral load in amniotic fluid of the child or in 

the plasma of the newborn. Maternal immunity can 

reduce viral transmission to fetus (Ammer, 2016). 

     Toxoplasma gondiiis is an obligate intracellular para-

site that causes infection to human and many mammals 

(Kijlstra and Jongert, 2008). Many cases of Toxoplasma 

infections were occurred in pregnant women in Europe, 

Latin America, Africa, Middle East and south-east Asia 

(Al-Tantawi, 2014). In most cases toxoplasmosis may 

be asymptomatic while in immune-compromised indivi- 

duals may cause lead to pneumonia and encephalitis 

(Weiss and Dubey, 2009). Infection during pregnancy 

can result in spontaneous abortion (Montoya and 

Liesenfe, 2004). Rubella infection caused by RNA virus 

from paramyxovirus. It spreads within the family. The 

fetuses of infected women during the first three months 

of pregnancy can be affected by the virus in a ratio of 30 

% to 50%. During gestation of infected woman, the virus 

may transmit to the baby via placenta (Coulter et al., 

1999). Infection in the first three months of pregnancy 

can cause congenital defects like, deafness and or blin-

dness (Deorari et al., 2000). 

       Herpes simplex virus is a DNA virus, one of herpes-

virus group. The infection is mainly acquired by contact 

with mother's infected birth canal. The infection with the 

virus is an important cause of death. (Barah, 2012).       
 

MATERIALS AND METHODS 
      Blood samples were taken from pregnant women in 

2016 and 2017. The serum was separated from blood. 

The samples were subjected to TORCH test for detec-

tion anti-IgM of Toxoplasma, Rubella, CMV, Herpes 

virus. The kit used in this study was One Step Rapid Test 

(HEALGEN, USA) according to the manufacturer's 

instructions.  
 

RESULTS AND DISCUSSION 

     Blood samples of 161 pregnant women were collec-

ted during four months in Baghdad in order to be tested 

for Toxoplasma gondii, Rubella, CMV, Herpes simplex 

infections. The seropositive of pregnant women for anti- 

Toxo IgM is 30 (18.63%), the seropositive for anti-

rubella is 11 (6.83%), for the anti-CMV is 21 (13.04%) 

and for anti-herpes is 15 (9.31%). Total number of 

complete Abortion with infection is 93 (57.7%), Total 

number of complete Abortion without infection is 23 

(14.28%). 

  The infectious agents Toxoplasma gondii, Rubella 
virus, Cytomegallovirus, Herpes virus are known as the 
major causes of congenital malformation. The first 
three months of pregnancy may be fraught with many 
complications, such as bleeding or pain (Florence et al., 

1999). Several factors may lead to Pregnancy loss, 
could be genetic or uterine abnormalities. Also, 
hormonal and immunological dysfunctions, bacte-
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ria and viruses, air or water pollutants. All these 
factors may result in spontaneous abortion (Dicker  
 
 

et al., 1992). TORCH infections in pregnancy are 
major causes of maternal and fetal morbidity and 
mortality.   

Table 1: Seropositive of anti-toxoplasma, anti-rubella, anti-CMV, anti-Herpes simplex in pregnant Women 
Percentage 

% 

No.of 

seronegative 

Percentage 

% 

No. of 

seropositive 

81.37 131 18.63 31 anti-toxoplasma 

93.17 150 6.83 11 anti-rubella 

86.95 140 13.04 21 anti-CMV 

90.69 156 9.31 15 anti-Herpes simplex 

42.24 68 57.76 93 Total number of Threat 

Abortion with infection 

85.72 138 14.28 23 Total number of Threat 

Abortion without infection 

 
 
 
 
 
 

 

 

 

 

 
 

 

Image 1: Toxo Positive.  
 

 
Image 2: Rubella Positive. 

 

 
Image 3: CMV Positive 

 

 
 
 
 
 

 

 
 

 

 

 

Image 4: HSV Positive 
 

   
Image 5: Negative 
 

    This study revealed that the seroprevalence of 
T. gondii is 31(18.63%). The parasite may transmit 
vertically to the foetus through placenta, or hori-
zontally which could be involved three life cycle 
stages, Ingesting sporulated oocysts from cats or 
tissue cysts in unwell cooked meat or tachyzoites 
in blood or primary offal (viscera) of many animals 
and unpasteurized milk. The examined women 
could be infected with the disease before marri-
age and the infection might be chronic. In a study 
of Al-Hawija showed that it is more contaminated 
by the T. gondii compared to Al-Baiji city and this 
could be because that Al-Hawija is an agricultural 
area, therefore there are many animal keepers 
and there is possible transmission of the parasite. 
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Also, high prevalence of toxoplasmosis may be 
due to several risk factors like age, the number of 
deliveries, contact with animals, drink of raw milk 
and bad health education, poor medication 
(Ghoneim, et al., 2009). 
   The present study shows a relatively high sero-
prevalence of CMV IgM 21 (13.04%). The incidence 
of congenital CMV infection increases as maternal 
CMV seroprevalence increases (Bakıcı et al., 
2002). High rate of CMV woman infections occur 
in pregnancy period (Kenneson, 2007). Seroprev-
alence survey has to be done periodically in order 
to decrease maternally mortality and morbi-dity 
caused by CMV infection. Two types of vacc-ine 
are needed in phase II of production. One of them 
is a recombinant vaccine which contain the 
envelope glycoprotein B of CMV with the adjuvant 
MF59 to induces high titer of neutralizing antibo-
dies (Pass, 2009). The other one is live attenuated 
CMV Towne strain ( Griffiths, 2009). In previous 
study in Iraq, The CMV IgM seroprevalence in 
women was 6.3% and varied, but now it was signi-
ficantly in pregnant women (9.6%) and non-preg-
nant (3.2%). CMV seropositivity is 0% in Turkey 
(Ozdemir et al., 2012) , 13% for Poland (Gaj et al., 
2012) , 8.42% for India (Nahum et al., 2012). While 
in Arab countries, the CMV IgM seropositivity is 
2.3% for Jordan (Daboubi and Al-Zaben, 2000), 
57.2% in Babylon-Iraq (Al-Marzoqi et al., 2012). 
The current study revealed that the CMV infection 
rate in Baghdad was lower than reported for 
Waset, Babylon (Jasim and  Majeed et al., 2011)., 
Diwaniya ( Al-Shimmery et al., 2011), and Al-
Hila (Alsaeed et al., 2008). In conclusion, maternal 
CMV infection in Iraqi population represents a 
health problem which must be cared by local heal-
thcare employers.  
     The seroprevalence of rubella is varied accord-
ing to health district, urban or rural residence. In a 
study of rubella antibody seroprevalence in Nami-
bia in 2010, among pregnant women sera collec-
ted by the National HIV Sentinel in Namibia, rub-
ella seroprevalence was 85%. In urban the ratio of 
rubella seroprevalence was higher than those in 
rural resident. Variation also observed in rubella 
seroprevalence due to health district. In previous 
studies in the Africa, rubella seropositive was esti-
mated of 72–99% in women at age of reproduc-
tion (CDC, 2013). The risk of rubella infection can 
transmit to the fetus and may cause Congenital 
Rubella Syndrome (CRS) (Ganima and Layla, 2012) 
Vaccination may decrease the circulation of rube-

lla virus sufficiently, but cannot eliminate due to it, 
the exposure of children and older age groups. In 
a study in Kirkuk province in Iraq, the prevalence 
of anti-rubella IgG antibodies in 64 pregnant 
women with abortion rate was 37(57.8%) (Lezan, 
2015). One study showed that the seropositivity of 
IgG decreased with the increase of age (Gupta et 
al., 2006). The seroprevalence of rubella IgM anti-
bodies was higher in women at ages of 25-34 years 
[Eleazu et al., 2012). In Diyala, Iraq the IgM-sero-
positivity in pregnant was 8 (26.7%) and 3(5%) 
(Hasan et al., 2010). A previous study in Baghdad, 
the seroprevalence of IgM in women with abort-
ion 34.2% (Abdul-Karim et al., 2009). The Strategic 
Plan of global rubella for 2012–2020 revealed the 
need to maintain high levels of individual's immu-
nity by vaccination with two doses of rubella vacc-
ines (WHO, 2016). Serological survey should be 
estimated to identify susceptible age groups or 
regions that have to be covered by vaccination 
(Ganima and Layla, 2012). In a study, 152 healthy 
Indian pregnant women at gestational age, their 
mean age was 26 years, the positive for anti-rube-
lla virus IgG antibodies was 134 (88.2%) and the 
negative was18 (11.8%). In a study of Ananya the 
seropositive of rubella antibody in age of 20 to 25 
is greater than other age groups (Ananya, 2015). 
Some previous sero-epidemiological studies in 
India surveys have shown 10- 28% pregnant wom-
en have no immunity rubella virus. These women 
are at risk of infection during pregnancy (Raveend-
ran et al., 2012). The infection with herpes simplex 
virus is the most important sexually transmitted 
infection in women at the reproductive age, as it 
may be transmitted to the baby in pregnancy and 
after birth. The virus can cause death or severe 
disabilities (Straface et al., 2012). The prevalence 
of herpes virus is variable with various factors may 
associated with the country and the region of resi-
dence, sex, sexual behavior and age. The infection 
is higher in women compared to men. It is highest 
in many areas of Africa and some parts of the 
Americas. In northern Europe is higher than west-
ern and southern. In Asia, it is lower than any 
other geographic regions. Comparisons in prevale-
nce from independent studies reported adequate 
differences in the populations surveyed and age 
distributions (Smith, 2002). This study shows HSV 
seroprevalence  %(9.3 )15 . Our finding revealed 
lower incidence than that reported in Turkey 
(63.1%) (Duran et al., 2003), USA (22%) (Xu et al., 
2007), Iran (43.75%) (Shahraki et al., 2010), in 

http://www.sciencedirect.com/science/article/pii/S1876034114000070#bib0405
http://www.sciencedirect.com/science/article/pii/S1876034114000070#bib0110
http://www.sciencedirect.com/science/article/pii/S1876034114000070#bib0090
http://www.sciencedirect.com/science/article/pii/S1876034114000070#bib0250
http://www.sciencedirect.com/science/article/pii/S1876034114000070#bib0225
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Germany (82%) (Sauerbrei et al., 2006) and 
Australia (30%) (Haddow et al., 2007). While the 
prevalence is nearly the same as in China (10.8%) 
(Chen et al., 2007), in Indonesia (9.9%) (Joesoef et 
al., 1996) and UK (10.4%) (Ades et al., 1989).  In 
Zimbabwe it is (51.1%) (Kurewa et al., 2010), but 
the present study seroprevalence was greater 
than reported for Kashmir (7.5%) (Rathore et al., 
2010) and Italy (7.6-8.4%) (Straface et al., 2012). 
Furthermore, the seroprevalence in our study was 
much lower than the seroprevalence in Waset (60. 
6%), Iraq (Jasim et al., 2011),  in Babylon, Iraq (22. 
%) (Al Marzoqi et al., 2012), in Saudi Arabia (27%) 
(Ghazi et al., 2012), in Qatar (26. %) and Syria 
(52%) (Abu Madi et al., 2010). The seroepidemio-
logy of HSV variation in different countries is dep-
ending on the demographic, education, socioeco-
nomic status, sexual behavior, region residence 
and clinical characteristics of the population.  
Conclusion 
     TORCH infections are important risk factors 
responsible for abnormal pregnant outcomes. 
Therefore, screening of TORCH has to be done 
during pregnancy. 
 

REFERENCES 
Abdul-Karim E.T., N. Abdul-Muhymen and M. Al-

Saadie. Chlamydia trachomatis and rubella 
antibodies in women with full term deliveries 
and women with abortion in Baghdad. East 
Mediterr Health J. 15(6): 1407-11 (2009). 

Abu Madi M., Behnke J. and H Dabritz, Toxopla-
sma gondii seropositivity and co-infection 
with TORCH pathogens in high risk patients 
from Qatar. Am J.T.M. Hyg. 82(4): 626-33 
(2010). 

Ades A., Peckham C., Dale G., Best J. and Jeansson 
S., Prevalence of antibodies to herpes simplex 
virus types 1 and 2 in pregnant women and 
estimated rates of infection. Journal of Epide-
miology and Community Health 53-60 (1989). 

Alford C., Stagno S., Pass R. and W. Britt, Congeni-
tal and perinatal cytomegalovirus infections. 
Rev. Infect. Dis. 79(1): 745–753 (1990). 

Al-Marzoqi A., Kadhim R., Aljanabi D., Hussein H. 
and Z. Al Tae, Seroprevalence study of IgG and 
IgM Antibodies to Toxoplasma, Rubella, Cyto-
megalovirus, Chlamydia trachomatis and Her-
pes simplex II in Pregnancy women in Babylon 
Province. J. of Biology, Agriculture and Health 
care 2: 159-164 (2012). 

Alsaeed M.S., Muhsen M.A. and G.J. Al-Juburi, 
Study the role of Toxoplasma gondii, cytome-

galovirus and anti-phospholipids antibodies in 
cases of abortion amongwomen in Hilla city. 
Al-Qadisiah Med. J. 4: 1-8 (2008). 

Al-Shimmery M.N., Al-Hilaly H.A. and Al-Khafaji 
A.A., Seropreva-lence of cytomegalovirus and 
toxoplasmosis in cases ofmiscarriages women 
in Al-Diwaniyah province. Al-Qadisiah Med. J. 
7: 160-8 (2011). 

Al-Tantawi, N., Taman, A. and H. Shalaby, Toxo-
plasmosis and female infertility: is there a co-
relation. Am. J. Epidem. Infect. Dis. 2(1): 29 32 
(2014). 

Ammer Abdulhamid Mohammed. Frequency of 
IgM & IgG antibodies against Toxoplasma 
gondii, Cytomegalovirus and Rubella virus in 
serum specimens from aborted women in 
North Baghdad-Al Tarmiya region. Al-Kufa 
University Journal for Biology 8(3): 137-143 
(2016). 

Ananya Gupta, Parul Jain and Amita Jain, Sero-
prevalence of Rubella Virus Antibodies in 
Pregnant Women in the Vicinity of Lucknow, 
Uttar Pradesh. Med.Pub. J. 7(3): 7 (2015) 

Bakıcı M.Z., Nefeso˘glu N. and M. Erandac¸ The 
assessment ofresults of TORCH screening 
among patients’ sera samplesthat run at C.U. 
Microbiology Laboratory for a year. CÜ Tıp 
Fakültesi Derg. 24: 5—8 (2002).  

Barah F., Prevalence of herpes simplex types 1 and 
2, varicella zoster virus, cytomegalovirus, IgG 
antibodies among female university students 
in Syria. Saudi Med. J. 33: 990-994 (2012). 

Biswas D., Borkakoty B., Mahanta J., Walia K., 
Saikia L. and B. Akoijam, Seroprevalence and 
risk factors of herpes simplex virus type-2 
infection among pregnant women in North-
east India. BMC Infectious Diseases 11: 325-
333 (2011). 

CDC and Rubella and congenital rubella syndrome 
control and elimination, global progress, 
2000–2012. MMWR Morb Mortal Wkly Rep. 
62: 983–6 (2012).  

Chen X, Yin Y, Chen L, Yu Y, Wei W and Thuy NTT. 
Herpes simplex virus 2 infection in women 
attending an antenatal clinic in Fuzhou, China. 
Sex Transmit. Infect. 83: 369–370 (2007).  

Gupta E., L.Dar and S. Broor, Seroprevalence of 
rubella in pregnant women in Delhi, India, 
Indian Journal Medical Res. 123: 833-835 
(2006).  

Daboubi M. and S. Al-Zaben, Cytomegalovirus inf-
ection in women of childbearing age in Jordan. 
Jordan Med. J. 34: 106-108 (2000). 



Vol. 14 (4) 2017                                                                                               Seroprevalance of anti-toxplasma ….. 

 

789 

Deorari, A.K., Broor, S., Maitreyi, R.S., Agarwal, D., 
Kumar, H. and V.K. Paul, Incidence, clinical 
spectrum and outcome of intrauterine infec-
tions in neonates. J. Trop. Pediatr. 46(3): 155-
159 (2000). 

Duran N., Fugen Y., Cuneyt E and K. Fatih,  Asymp- 
tomatic herpes simplex virus type 2 infection 
among pregnant women in Turkey. Indian J. 
Med. Res. 120: 106-110 (2004). 

Eleazu O.Chinedum, Eleazu C. Kate, Amajor J. and 
E. Amajor, Survey of the serroprevalence of 
IgM antibodies in pregnant women infected 
with Rubella virus. E3 Journal of Biotechno- 
logy and Pharmaceutical Research 3(1): 10-14 
(2012).  

Fowler K.B. and S.B. Boppana, Congenital cytome-
galovirus (CMV) infection and hearing deficit. 
J. Clin. Virol. 35: 226–231 (2006).  

Ganima S.M and Layla F. Ali, Immune-Response of 
Individuals after Immunization with Rubella 
Vaccine. The Iraqi Journal of Veterinary Medi-
cine 35 (2): 165-174 (2012) 

Ganima S.M. and Layla F. Ali, The Relationship 
between ELISA and HI tests. The Iraqi Journal 
of Veterinary Medicine 36 (2), 71-74 (2012).  

Ghoneim, N.H., Shalaby, S.I., Hassanian, N.A., 
Zeadan, G.S.G. and Y.A. Soliman, Detection of 
genomic Toxoplasma gondii DNA and anti-
toxoplasma antibodies in high risk women and 
contact animals. Global Veteri (2009). 

Griffiths P.D., CMV vaccine trial endpoints. J. Clin. 
Virol. 46(4): S64—7 (2009). 

Haddow L.J., Sullivan E.A., Taylor J. and M. Abel, 
Cunningham AL and Tabrizi S. Herpes simplex 
virus type 2 infection in women attending an 
antenatal clinic in the South Pacific island 
nation of Vanuatu. Sex Transmit Dis. 34: 258–
261 (2007).  

Jasim M., Majeed H. and A. Ali, 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 (2011).  

 Joesoef M., Sumampouw H., Linnan M., Schmid 
S., Idajadi A. and M. Louis, Sexually trans-
mitted diseases in pregnant women in Sura-
baya, Indonesia. Am. J. Obstet. Gynecol. 174: 
115–119 (1996).  

Kenneson A. and M.J. Cannon, Review and meta-
analysis of the epidemiology of congenital 
cytomegalovirus (CMV) infec-tion. Rev. Med. 
Virol. 17: 253-76 (2007). 

Kijlstra, A. and E. Jongert, Control of the risk of 
human toxoplasmosis transmitted by meat. 
Int. J. Parasitol. 38: 1359-1370 (2008). 

Kurewa N.E., Mapingure M.P., Munjoma M.W., 
Chirenje M.Z., Rusakaniko S. and B. Stray-
Pedersen, The burden and risk factors of sex-
ually transmitted infections and reproductive 
tract infections among pregnant women in 
Zimbabwe. BMC Infect. Dis. 10: e127 (2010). 

Li Z., Yan C., Liu P., Yan R. and Z. Feng, The pre-
valence of the serum anti-bodies TORCH 
among women before pregnancy or in the 
early period of pregnancy in Beijing. Clinica 
Chimica Acta 403: 212–15 (2009). 

Lezan Medhat Mohammed, Prevalence of rubella 
virus in pregnant women in Kirkuk city, Iraq. 
Kirkuk University Journal 10(1): 47-57 (2015). 

Mellor A.L. and D.H. Munn, Extinguishing maternal 
immune responses during pregnancy: impli-
cations for immunosuppression. Semen Imm-
unol.  13(4): 213–218 (2001).  

Montoya J.G. and O. Liesenfeld, Toxoplasmosis. 
The Lancet 363: 1965-1976 (2004).  

Nahum A., Dadi H., Bates A. and C.M. Roifman, The 
biologicalsignificance of TLR3 variant, L412F, 
in conferring suscep-tibility to cutaneous can-
didiasis, CMV and autoimmunity. Autoimmun 
Rev. 11: 341—7 (2012).  

Ozdemir M., Kalem F., Feyzioglu B. and B. Bysal, 
Investigation of viral pathogen during preg-
nancy in a city region in Turkey. Anatol. J. Clin. 
Invest. 5: 78-81 (2011). 

Pass R.F., Development and evidence for efficacy 
of CMV glycoprotein B vaccine with MF59 
adjuvant. J. Clin. Virol. 46(4): S73-6 (2009). 

Rathore S., Jamwal A. and V. Gupta, Herpes simp-
lex virus type 2: Seroprevalence in antenatal 
women. Indian J STD & AIDS 31: 11-15 (2010).  

Raveendran V., Pragash D.S., Manju, Shaker I.A. 
and V. Rayapu, Seroprevalence of rubella in 
antenatal women in and around Kirumam-
pakkam, Puducherry. Int. J. Bioassays 1: 74–
78. (2012)  

Sauerbrei A., Schmitt S., Scheper T., Brandst A., 
Saschenbrecker S., Motz M., Soutschek E. and 
P. Wutzler, Seroprevalence of herpes simplex 
virus type 1 and type 2 in Thuringia, Germany, 
1999 to 2006. Euro Surveill. 16(44):    (2012). 

Scott L.L. Hollier, and L.M. and K. Dias, Perinatal 
herpesvirus infections. Herpessimplex, varice-
lla, and cytomegalovirus. Infect. Dis. Clin. 
North Am. 11(1): 27–53 (1997). 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=HAQ0k_oAAAAJ&authuser=1&citation_for_view=HAQ0k_oAAAAJ:Y0pCki6q_DkC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=HAQ0k_oAAAAJ&authuser=1&citation_for_view=HAQ0k_oAAAAJ:Y0pCki6q_DkC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=HAQ0k_oAAAAJ&authuser=1&citation_for_view=HAQ0k_oAAAAJ:Y0pCki6q_DkC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=HAQ0k_oAAAAJ&authuser=1&citation_for_view=HAQ0k_oAAAAJ:Tyk-4Ss8FVUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=HAQ0k_oAAAAJ&authuser=1&citation_for_view=HAQ0k_oAAAAJ:Tyk-4Ss8FVUC


            Layla F. Ali et al.,                                                                                                                              Pak. J. Biotechnol. 790 

Sen M.R., Shukla B.N. and B. Tuhina, Prevalence of 
Serum Antibodies to TORCH Infection in and 
Around Varanasi, Northern India. J. Clin. Diag. 
Res. 6(9): 1483-5 (2012). 

SH.Hasan A., Neima A.A. and A.H. Jurani, Seropre- 
valence of anti-rubella IgM antibodies among 
pregnant and childbearing women in Diyala 
province, Zanco Journal Medical Science 14 
(1):   (2010) . 

Shahraki A.D., Moghim S. and P. Akbari, A survey 
on herpes simplex type 2 antibody among 
pregnant women in Isfahan. Iran. J. Res. Med. 
Sci. 15(4): 243 (2010).   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Smith J.S. and N.J. Robinson, Age-specific preva-

lence of infection with herpes simplex virus 
types 2 and 1: a global review. Journal of 
Infectious Diseases 186: 3–28 (2002). 

Straface G., Selmin A., Zanardo V., Santis M.D., 
Ercoli A. and G. Scambia, Herpes Simplex Virus 
Infection in Pregnancy. Infectious Diseases in 
Obstetrics and Gynecology. Article ID 385697 
(2012).  

Weiss, L.M. and J.P. Dubey, Toxoplasmosis: A 
history of clinical observations. Int. J. 
Parasitol. 39: 895-901 (2009).   

World Health Organization. Global measles and 
rubella strategic plan: 2012– 2020. Geneva: 
WHO (2012). 

Xu F, Markowitz LE, Gottlieb SL and Berman SM. 
Seroprevalence of herpes simplex virus types 
1 and 2 in pregnant women in the United 
States. Am. J. Obstet. Gynecol. 196(1): 43. e1-
6 (2007).   

  
 


