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Abstract

From 1% Jan2009 to31th of Dec 2009 a total of 1406 women sera with abortions and outcomes of congenital
abnormalities in Kirkuk city were screened for infections like Chlamydia trachomatis, Toxoplasma gondii and
cytomegalovirus (CMV).These agents were determined in sera using commercial Elisa diagnostic kits.

Results of the study showed that CMV infection was more prevalent 39.74 % followed by Toxoplasmosis 16.37
%and Chlamydial infection 14.67 %.High rates of Toxoplasmosis and CMV were recorded among women aging
from 15 to 25 year, while high of Chlamydial infection was recorded among women aging 26 to 35 years P<0.05.
Sera of non-pregnant women reveal high rate of Chlamydial infection, while toxoplasmosis and CMV were exert in
sera of pregnant women. High rates of IgM antibodies 8.33 %and 11.41 % were recorded with CMV and Chlamydia
respectively compare to 3.84 % for toxoplasmosis ,P<0.05. Cross reactions rate among three microorganisms were
detected in 29 sera with the rate 2.52 %, which divided in to 2.10 % for Chlamydia pulse Toxoplasma and 0.69 %
for Chlamydia pulse CMV. Two serum samples show 0.54% of mixed IgM antibodies of Chlamydia, toxoplasma,
CMV and rubella, the rate was 0.14 %.

Conclusion: The present study demonstrates a strong association between the infectious agents (Chlamydia,
Toxoplasma and CMV) and women abortion and congenital outcomes. It is therefore recommended that all antenatal
cases with such history should be routinely screened for these agents. Chlamydia IgM test should be added to
preventive tests prior to marriage and parallel to toxoplasma test, CMV and rubella during screening for women

abortion and congenital anomalies.
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Introduction

Toxoplasmosis is caused by infection with the
protozoan parasite Toxoplasma gondii. Acute infections
in pregnant women can transmit the parasite to the
fetus and cause severe illness e.g., mental retardation,
blindness, and epilepsy . There are more infectious
agents transmitted sexually from one partner to other
such as Treponema palladium, Neisseria gonorrhea,
Trichomonas vaginalis, Cytomegalovirus, Human
herpes simplex type-2and Human immune-virus'.
Chlamydia trachomatis is an obligate intracellular
bacterial pathogen, sexually transmitted, that exhibit no
symptoms but when symptoms do appear in women
with this disease they may include a muco-purulent
vaginal discharge P! painful or frequent urination;
lower abdominal pain; painful sex; and abnormal
bleeding . Chlamydia can influence a woman's ability
to conceive in two ways: it can lead to Pelvic
Inflammatory Disease (PID), which can cause
infertility by damaging the fallopian tubes, and / or
result in cervicitis, which can lead to temporary
infertility by affecting the cervical mucus [
Cytomegalovirus (CMV) are part of Herpesviridae
family, infection with CMV common rates are
approximately 40% in developed areas, and approach
100%in undeveloped countries . Infection may be a
symptomatic, or may include: mononucleosis-like
symptoms with prolonged fever and mild hepatitis.
Infected individual may shed virus intermittently,

without any detectable sign or symptoms, CMV can be
shed in urine, saliva, blood, tears, semen breast
milk!.Women who are infected with CMV for the first
time during pregnancy may transmit the virus to their
unborn child, these infants may develop a generalized
infection with symptoms ranging from enlargement of
the liver, spleen to fatal illness & in untreated infants, it
will for developing complications such as hearing loss,
vision impairment and mental retardation ¥ and.
Laboratory diagnosis based on antigen antibody
combinations is more dominant for detecting the
causative agents of women abortions and congenital
abnormalities, so this study was planned to reveal
antibody cross reaction  between sera of women
positive for toxoplasmosis with Chlamydia trachomatis,
and cytomegaloviruses antibodies using Elisa
techniques.

Materials and methods

This study was carried on 1406 women with abortions
and outcomes of congenital abnormalities attending out
patients of antenatal and private clinics in Kirkuk city
from 1% January 2009 to 31" of December 2009.
Women ages ranged from 15 to above than 46 years.
Complete informations have been taken from each
woman in special questionnaire. Five milliliters of
venous blood has been drown from each woman and
transferred into blood collecting tube. Processing of
laboratory methods were done in Medical Researches
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Laboratory in Kirkuk College of Medicine. Sera were
separated after centrifugation and examined firstly for
Chlamydia  trachomatis IgM, and then to
Cytomegalovirus and Toxoplasma gondii antibodies
both IgM and 1gG using Elisa kits purchased from local
scientific markets .Kits has been manufactured by Bio-
tic company-USA. Elisa procedures for toxoplasma,
chlamydia and CMV were done according to
Ismaiel™ Ali™and Yasodhara M respectively .All
obtained data has been organized in tables to assess
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statistical significances using Chi-square ant t-Student
tests.

Results: From total of 1406 sera of women 300
samples (21.33%) were positive for infectious agents of
women abortions and congenital out comes. This rate
was divided in to 39.74 % for CMV antibodies
followed by 16.37 % and 14.67 % for Toxoplasma
gondii and Chlamydia trachomatis IgM antibody
respectively, Table(1).

Table 1- Positive and negative rates of Toxoplasma gondii, Chlamydia trachomatous and Cytomegalovirus
antibodies in sera of women.

Type of infection No. Percentages | No. Percentages | No. Percentages
Exam. % positive % +ve negative % -ve
Toxoplasma gondii 910 64.72 149 16.37 761 83.62
Chlamydia trachomatis | 184 13.08 27 14.67 157 85.33
Cytomegalovirus 312 22.20 124 39.74 188 60.26
Total 1406 100 300 21.33 1106 78.77

Relationship between frequencies of infectious agents’
antibodies in regard of women ages was obvious in
table (2), via which high rate 19.17 % of toxoplasma
antibodies was recorded among women aging from 15
to 25 years. While high rate20.37 % of Chlamydia
antibodies was recorded among women aging from 26

to 35 years compare to 6.89 % among women aging 46
years and above ,P<0.05 . Considering CMV antibodies
the following high rates 47.72 % and 45.19 % among
women aging from 15 to 26 and 26 to 35 years were
recorded respectively ,P<0.05. Table (2) .

Table -2- Frequency of Toxoplasma gondii, Chlamydia trachomatis and Cytomegalovirus antibodies
according to women age.

Age groups Toxoplasma Chlamydia Cytomegalovirus
lyears No. | No. % No. | No % No. exam | No. +ve | % +ve
Exam. | +ve +ve Exam | +ve +ve
15 to 25 386 74 | 19.17 A 70 9 12.85 132 63 4772 C
26 to 35 303 44 14.52 54 11 | 20.37B 104 47 45.19
36 to 45 123 20 16.26 41 5 12.19 42 9 21.42
46 up to above 98 11 12.08 29 2 6.89 24 5 20.83
Total 910 149 16.37 184 27 14.67 312 124 39.74 D
A:d.f=3 Fvalueat0.05=1.53, B: d.f. =3 t-value at 0.05 = 8.42
C: df=3 Fvalueat0.05=3.2 D:d.f=2 Chi 2 value at 0.05 =6.76
From total of 910 women enrolled the study 129 respectively,  P<0.05.  Considering  Chlamydia

women were pregnant, their sera were exerted 48.64 %
and 27.13 % positive rates for CMV and Toxoplasma
antibodies respectively. Controversial to 781 non
pregnant women their sera were revealing 38.46 % and
1449 % for CMV and Toxoplasma antibodies

trachomatous IgM antibodies, sera of non-pregnant
women reveal 10.61 % compare to 6.40 % in pregnant
women, P<0.05. Statistical analysis of infectious agent
distributions in regard to women gestations was
significant, P<0.05(table3).

Table-3- Distribution of Toxoplasma gondii, Chlamydia trachomatis and Cytomegalovirus antibodies according
to women gestation.

Women No. Toxoplasma gondii IgM Chlamydia trachomatous Cytomegalovirus
gestation Exam. antibody IgM IgM
No. Positive % Positive No. No | % Positive | No. No %
Exam | +ve Exam | +ve | Positive
Pregnant 129 35 A 27.13 125 8 6.40 B 37 18 | 48.64 C
women
Non pregnant 781 114 14.59 187 19 10.16 275 106 | 38.46
Total 910 149 16.37 184 27 14.67 312 124 | 39.74

A: F0.05(v1v2) =22, B: F0.05(v1,v2)=9.4

C:d.f. =1 t-valueat0.05=7.32
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Table (4) was summarizing co-infections of infectious
agent and type of antibodies as pure IgM, IgG and
Mixed IgM+ IgG for each infectious agent. Total rate
of single infection 19.27 % was high when it was
compare with 2.52 % for more than one infectious
agent, P<0.05.The more dominant antibody distribution
sum for three infectious agents 31.70 % was with 1gG,
found in sera of single infections, this rate was involve
high rates: 20.83 % and 10.87 % for CMV and
toxoplasma antibodies respectively P<0.05. The same
relationship was obtain with CMV and Toxoplasma
IgM+ 1gG antibodies, through which the following
rates 10.57 % and 1.20 % were recorded with CMV and
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Toxoplasma respectively. Antibodies crossing among
infectious agents were presented in double infections,
via which total rate 2.52 % in 29 sera was recorded ,
this rate involve the following rates : 2.10 % with
Toxoplasma and Chlamydia, followed by 0.69 % for
Toxoplasma + Chlamydia IgM and 0.54 % for
Chlamydia IgM and Rubella IgM P<0.05. While two
sera with the rate 0.14 % exert antibody crosses among
infectious agents Toxoplasma IgM+ Chlamydia IgM+
CMV IgM+ Rubella IgM. In general antibody crossing
was high with IgM 0.99% followed by 0.78 % with IgG
compare to 0.28 % of antibody crossing with IgM+1gG
antibodies, P<0.05 .

Table-4-Frequency of co-infections of Toxoplasma, Chlamydia and Cytomegalovirus antibodies in sera of
women with abortions and outcomes of congenital abnormalities

Types of infections IgM IgG IgM +1gG Total
No. | % +ve | No. | % +ve | No. | % +ve | NO. %
Single infectious agent +ve +ve +ve +ve +
Toxoploasma gondii 35 3.84 | 94 | 1087 | 11 1.20 | 149 | 16.37
Chlamydia trachomatous 21B | 11.41 0 0 0 0 27* | 14.67
Cytomegalovirus (CMV) 26 8.33 | 65 | 20.83 | 33 | 10.57 | 124 | 39.74
Total 82 5.83 | 145 | 10.31 | 44 3.31 271 | 19.27 A
Double and triple infectious agents
Chlamydia +Toxoplasma 9 0.82 10 | 091 4 0.36 23 2.10
Chlamydia + CMV 2 0.46 1 0.23 0 0.0 3 0.69
Chlamydia +Rubella virus 1 0.54 0 0.0 0 0.0 1 0.54
Chlamydia, Toxoplasma, 2 0.14 0 0.00 0 0.00 2 0.14
CMV and Rubella virus
Total 14 099 | 11 | 0.78 4 0.28 29 2.52

B :Six samples with equivocal level (0.9 to 0.99 1U/ml) of chlamydia IgM antibodies were subtracted from total of

27 positive samples.
Chlamydia=184

Discussion

Toxoplasma, rubella and CMV are known to cause
infection in utero and are often responsible for
abortion, still birth, premature delivery and congenital
malformation. There is considerable variation in the
prevalence of these agents among the women of
childbearing age in different geographical areas 2. In
the present study, the rate of women infections
(21.33%)with CMV, toxoplasma and chlamydia in the
present study was high and this may represent bad
health conditions of women in Kirkuk province and
also it was prognosis to pregnancy lost and outcomes of
congenital abnormalities at women in this province
.Especially toxoplasmosis and CMV, because the
evoke miscarriages in early gestational period ™.
While chlamydial infections during pregnancy may
leads to conjunctival sequels post-delivery, on the other
hand if the infection was persist it will affect women
ability to conceive child (infertility) in future in
addition to ectopic pregnancy ® The rate of chlamydial
infection is close to that reordered in the same province

A:df. =1 t-value at0.05=36.5.

Total Number for Toxoplasma=910, CMvV=312,

by Al while it was not agree with 24 % that
recorded by Al-Shemitry ™ in Al-Najf city and with
28.1 % in India ® Variations in the rates may be
attributed to type and mode of sampling, samples size
and type of laboratory method especially the use of
Elisa in the present study. Considering women ages and
high rates of CMV and Toxoplasma antibodies among
women aging from 15 to 25 years can be explained by
more sexual activities during this age group than other
ages. The association of pathogens distribution and
women pregnancy was significant especially with
Toxoplasma and CMV than in non-pregnant women,
this reflects environmental contamination with oocysts
of Toxoplasma parasite especially soil and meat.
Moreover to non-protection against CMV during sexual
intercourses at both partners. Highly prevalent of
chlamydial infection among non-pregnant women in
the present study predict adverse outcome of pelvic
inflammatory disease (PID) and infertility. Since the
infection is amenable to antibiotic therapy, screening
and appropriate treatment may improve the outcome
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51 From the immunological view, the interpretation of
Elisa serological results is based on the fact that: IgM
antibodies mostly means primary infection, while IgG
antibodies regarding toxoplasmosis and CMV means
long life immunity against previous infections,
furthermore both IgM pluse I1gG results require
watching of rising antibodies to exclude primary or
recent infection and to prove protective immunization
against previous infection. In the present study women
toxoplasmosis as IgM in 35 sera with 3.94% was
indicating women exposure to habitual abortion and
congenital abnormalities this rate is very low to 21.8 %
recorded by Al-Jubori ™ in the same province .While
11.41% of chlamydia rate is lower than 14.8% recorded
by Ali ™ in the same province and with 28.1 % in
India *7 | This variations might be due to use of Elisa
method in the present study compare to immune-
chromatography test in Ali ™.In spite of CMV IgM
rate was 8.33 % but real predictive rate might be
References

1-Lopes FM, Gongalves DD, Mitsuka-Bregand R,
Freire RL,and Navarro IT. Toxoplasma gondii infection
in pregnancy. Braz J Infect Dis. 2007;11(5):496-506.
2-Mahdi NK and Al-Hamadani MM. Sexually
transmitted diseases among women with habitual
abortion. East Meditern. Health J.1998,4(2):343-349.

3-Oakeshott P. and Hay P. Cervical Chlamydia
trachomatis infection. BMJ . 2003;327:910 .
4-Sampurna R. Chlamydia trachomatis : impact on

human reproduction .Update.1999;5(5):433-7

5-Malik A, Jain S, Hakim S, Shukla I, Rizvi M.
Chlamydia trachomatis infection and female infertility.
Indian J Med Res. 2006 Jun;123(6):730-4.
6-Sissons,JR.,Bain,M.,and  Wills, MR. Latency &
reactivation of Human cytomegalovirus .J. Infect.

2002; 44:73-77.

7-National ~ center  for  infectious  diseases.
Cytomegalovirus (CMV) infection. 2002. CDC. Cited
in Internet (2005) Page: CMV latent infections.

8- Zargar, AH., Wani, N., Massodi, SR.,. Laway, PA.,
Kakreo, DK., Thokar, MA., Sopfi, BA, and Basher, MlI.
Sero-prevalence of toxoplasmosis in women with
recurrent abortions/ neonatal deaths and its treatment
outcome .Indian J Path Microbiol.1999;42:483-486.

9- Caposio, P, Dreano, M., Garotta, G., Gribaudo,
G,and Landolfo, S. Human cytomegalovirus stimulates
cellular IKK2 activity & require enzyme for productive
replication.JVirol.2004;126:410-417.

10- Ismaiel M S . Epidemiological and Immunological
aspects Falloja city Al-Anbar province- Irag. MSc.
thesis. College Sci. Tikrit Univ.2012.

11-.Ali B M. Relationship between Trichomonas
vaginalis and other genital infectious agents among
women in Kirkuk and Tikrit cities. M. Sc. thesis,
College of Sci. Tikrit Unev.2008..

ISSN: 1813 — 1662 (Print)
E-1SSN: 2415 — 1726 (On Line)

higher because sera of 33 women reveal 10.57 % of
CMV IgM pluse IgG antibodies that require retesting
within 14 to 21 days to avoid sero-conversion and this
may explain why CMV rate is still high among women
in Kirkuk city. The result of CMV IgM was not
agreeing 17.6 % recorded by Salman in the same
Frovince (131 229 recorded in Indial*”, 7 % in Palestine
181 High rate of co-infection record as chlamydia and
toxoplasma 2.10% with high dominancy of IgM
antibodies for both microorganisms exert bright light
on the dangerous degree on the women health, fertility,
abortion and outcomes of congenital anomalies.
Conclusion: women in Kirkuk city were on risk of
abortion, congenital outcomes due to toxoplasmosis
and CMV infections in addition to chance of STD by
Chlamydia trachomatis. Chlamydia IgM test should be
added to preventive tests prior to marriage and parallel
to toxoplasma test, CMV and rubella during screening
for women abortion and congenital anomalies.

12 Yasodhara, P. Ramalakshmi, B. Naidu, A. Raman,
L. Prevalence of specific IgM due to /[ and C.
Trachomatis infections during pregnancy.lJMM.2001;
19 (2): 79-82.

13-Salman Y J. Serological cross reaction among some
causative agents of women abortions ( Toxoplasma
gondii, Cytomegalovirus and Rubella virus), with the
incidence of Hepatitis virus (B and C). Tikrit J.pharma.
Sci. 2007;3(2): 8-14.

14- Al-Shimetry E E. isolation of causative pathogens
of women cervicitis in Al-Najaf City. 2006.M.Sc.
thesis. College of Eduacation (girl) Kufa Univ.

15- Joesoef M, James RS, Wiknjosarto G, and
Norojono W. Co-infection of Chlamydia and gonorrhea
among women with bacterial vaginosis. Int J STD
AFDS.2003;7(1) :61-64 .

16- Al-Jubori, AM. Serological study of Toxoplasmosis
in Kirkuk province. MSc. thesis. College of Health&
med. Tech. 2005 Baghdad. Iraq.

17-Shashi Ca, Usha A, and Aruna A. Prevalence of
IgM Antibodies to Toxoplasma, Rubella

and Cytomegalovirus Infections During Pregnancy.
J.K. Science. 2004; 6 (4):190-193.

18- Al-Hindi A, Al-Helou T, and Al-Helou Y.
Seroprevalence of Toxoplasma gondii,
Cytomegalovirus, rubella virus and Chlamydia
trachomatis among infertile women attending in vitro
fertilization center, Gaza strip, Palestine. J Egypt Soc
Parasitol. 2010 Aug;40(2):451-418.

19-Tamer GS, Dundar D, and Caliskan E.
Seroprevalence of Toxoplasma gondii, rubella and
Cytomegalovirus among pregnant women in western
region of Turkey. Clin Invest Med. 2009 1;32(1):43-7.



Tikrit Journal of Pure Science 21 (6) 2016 ISSN: 1813 — 1662 (Print)
E-ISSN: 2415 — 1726 (On Line)

pladl] G adudaiall dang AuaigSl) Augiall L gall J guaal) aa Ay fiad) Aapticeall it Jolial)
oS Ata B LAY clagdil) ilgly algal) Ga Cplay sl

Olads G (2
Glell ¢ 5SS ¢ eSS drala ¢ ubal] LS ¢ Lubl) Lygad cLaY) g4

oeidlall

@aill 28I clapilly Galeal) e ey 3l 1406 Jsean Cinse 20090591 558 e 31 4ad 2009 S8 55518 e IV 5500 (0
BaY) 520 alasinly Jemall 3 s dimpad) Jolsal) oda, 1SS Aipae 8 adimiall demg 40 KU dussiall A inll dapiinally adl) e
gyl

Gl ol % 14.67 Apind) dagisdlly % 16.37 G328 G giall Lo adaiall daad % 39.74 e il A <jelal Al pall gilial)
V26 cmomleel sl b clas Lpfind) Aeieall L Jef Ly 400 25 15 o oajlee) el (3 ala adiaiall Ay cilugiall
dany luid) e ddlle s el Jaleall elill Jgemn Lo 4 jindl davival lle 4 el Jalsall ye el Joome 4w 35
sl o adial dea 5 dyfial) dapiad) po (o) Jaad sabiadd) alual) e % 8.33 5 % 11,4140 Al auil) s adaidll
SV cad lly % 2.52 Aty 5 zisall 20 b ZDEN diayeall Jalgall Dpdlaill Do i) cana A15K) L giall 3,84 %odally 4lia
% 0.14 Gylsl Jsaall Gandsail adaiall dea + Ayjial) Zapvivaall %%0.69 5, 43U Al 4y finll daisall % 2,10 doss e
(ALl dpaal A g admiall dea 205K A giall Ay ind) dagrioaall) 48 fitie 40U A peal) Jalgall (o) Jaai 5almall aluad) (pa
G Jpad pagy A el AEAY Clagill | Galea¥) ey AN Jalsall o L8 ADLe Alal) Auhll il el selalisiud)
dgfinl) daptinall (o) Jaad saliaall aluall (and dilal ge Dlad AN Lajedd) Jalsall o) Gasilly eV o3 Jie (e Gplay
sl gy (alea¥) cVla vie AgldY) duaal deay admiall des LS Ausiall Gasad ge 3lsars 2 )l J Al Cilapadll
Al



