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ABSTRACT:-
Primary maternal infection r,vith infectious agents of abortions in rvomen is frequently

associated with transplacental transmission to the fetus. This study lvas conducted to test the utility
ELISA assay to detect recent infection with Toxoplasma (TOXO), Rubella virus (RV),
Cytomegalovirus (CMV), the incidence of viral hepatitis B (HBS) & C (HCV) in addition the
determination of cross reactivity among serological tests. Three hr-rndred forty three rvomen with
higlr risk of pregnancy (1vtro had previous recurrent abortion & congenital abnormalities) & 60
normal pregnancies (control) rvere tested for the preserlce of the tests that described in above. The
all rate of int'cctious agents was 22.15 % that divided into 8.88%,8.02oA & 4.84 Yrfor RV, CMV,
& Toxo antibodies respectively. Igm Ab of RV(3 1 .5%) 'uvas higher than CMV ( 11 .6%) &. Toxo(
339% ) P<0.05.While IgG Ab shorvs the reveres as l7o/o for'l'oxo, follorved by 6.75% 8d7.89%
for RV& CMV respectively P<0.05.Relationship betr.r'cen distribution ol'Toxo Ab concerning age
lvas not significant P>0.05. inciclence of FICV shou's eqrrality rates 2.63% rvithin sero-positive
Toxo,RV&CMV, r,vhile HBS shorvs high occllrrence in sero-positive for RV ( 5.26%) than in sero-
positive for foxo & CMV(1.31% )P<0.05. Relationship betw'een fi'equency of abortions &
stillbirths& infectious agents',vas significant P<0.05. In addition.relationship betri'een women
occupations & frequency of scro-positive reveals significance P<0.05 especially, in sera of
homemakers (houselvives) than other womcrl occupations. Control groups rvcre negative for viral
hepatitis &Toxo, except few cases>0.05.

Iicy rvords: Abortions, Stillbirth, Totoplasma, Cytouregalovirus, Rubella, Hepatitis
Vinrses B & C.

tSStt a*,,.j$Jl)rl.*,'ill 1.1.ak+V irr,,."tt &lJrll &4 O# 4Jl,a.all 4r"'lL,aill &letilll
,r; ) .L^r +$lt +te*ll 4-s. &S.r. ++; el (+rt"Jyf a-,,.a.tt a^:'9,!)tilJ e:,adl i-oJl,

(cr

gtaL cJ++-F r;1
-:Uralijr.r.r^Jl

,-'r-i.;.".,;.ll ;:c. ,,,1."JI cJr k+=UeU &Jt-ll 6j,J:S elJl d u;\->)l sllrc crl-:r-,^r !_lyr 6yl eri
+LJYI;'r*Jli "- ,L).ilJ +':lliJt ,qsFlu-yJq eJr -rrr'il(ljrli )i,cLiJl4*JuiJl clu,ir -,rl+:i) i-lJJl
&ldl d)r+ i++Fl cJ-"- X .r+ll ^'i\l &lill ij-o- .ro ).;i s* J-o.r 3 ,er t^t +Sll .:$it i* 53r- 3i JIJSi i-l;J
crli pL; 60., (+$L ,,'3.r.c c.);S]^ ubk+J ud rJJrdl)l-JJ Jisyl eLJl rJ J^ 343,_*-a p,-t"!t l+J.Adl
j-^S%4.84s 

'/o8.02s %8.88 .Jl .t-'y CtsoA22.15;..lsll e-Jl L.; c,,is 1i-ur; L-r+- ).,-++tll &-ll
a^l fi ,t ,:itrr-L.,^Il .j:+:Lll ++ . p<O.S ,Jldl -t' ors-Fr L-yJl _: lNfj+.:-ll i^ .t,j- llYle..,---=ll
rpl -.r-LiJt .-xly*:tlt cJ*l L1i1 .P<0.05. ,3.39o/o 4-9Jl : 17 .6oh l,)til .,-:lt i^ r-r. *f,i c-tS3 i.5% ir.--lt
P<0.05. *Jtr:tt ,Js i..,*lt L-'-l l+)tiX +;ll +^J7.g9a( s6.75o/o t 6a+: a-JiJl 17Yo,J,s)\ ).#l s + s-+
i ,*, t- ; +Slt +k$t io= &_lr- {5J . . P>0.05!}- }i .1ts *Jl3 c,Lri^ll6:l--a,Jl fL.+)l ejJr, r}t i,!)'ll.
+ l^ .$l "+kll 4^i tr^ulL !4j:r' ,t &i:2.63% ;iXll i;Fl &ldl 4++dl dr,*lt .rr q_eL& ,,' ..i dr-r+t
. P<0.05 l.3l% l+)ill f-:ll i^J i-Ji"ll i++JJl cl-r-*.tt t)- *lrl:...I*Jt a-.J% 5.26 4+-r *_}&t.r:ltj
.'1l-,S_l eL.rll i.jrLJ g,'r +!);tJl .P<0.05 4+J!* cilL{ a.!*ll &t:Jl-r &$J" dlj.ti ir)jr s:Lg:)l _.rl-Fi g*+ rJ}'Jt
./'r'J +-Jl dJ* .LlJ++ iilLi" dr_9$l crlr'; j_;** ,*-s esL::'3 ,J. b3 +J* cJS*., cr;*! t lo.ll &lJ*ll &3r.r

.P<0.05 tiYt=ll ,;'1 l:c t L:J,*ll &ldl dJ^ U\s cltS 4Li.-all

102



I
Tikrit Jourrrnl of Phannaceuticol Sciences 2007, 3 (2):102 - t I I

INTRODUCTION:-
The causes of spontaneous abortions in
women relies to different factors:
Physiological, organic and infectious agents,
excluding tri'o formers, the later factor had
value among women specially lvhen they
acquire the infection during pregnancy, which
is frequently associate with the transmission
of infectious agent to fetus (l).Transplacental
passage will damage or injure fetus, leading
to miscaniage, stillbirth or congenital
abnormalities, depending or1 stage of
gestation when the infection occlrrs (2).The
common infectious agents includes:
protozoan parasite Toxoplasma
gondii(TOXO), & viruses like Rubella
virus(RV) , Human cy'tomegalovirus
(HCMV) , & other infecrious' agents.
Toxoplasmosisis caused by Toxoplsama
gondii, an-obligate intracellular protozoan
parasite, It is a zoonotic diseasc at least 500
million people r.vorldrvide hal,e the antibodies
against parasite (3).Clinically roxoplasmosis
is divided into: Acquired asymptomatic
toxoplasmosis, self lirnited .t congenital
toxoplasmosis which is r.viclely to be
associated rvith symptoms causint congenital
abnormalities anrong \vonlcrl specially after
conception , with squally ol nticrocephaly.
encephalitis, chorio-retinitis, clealness &
nrental retardation (4).Current cliagnosis of
toxoplasmosis relies either on serologic
detection of specific anti-toxoplasnia
irnmunoglobulin , culture of anrniotic flr-rid,
fetal blood or on other non specific indicators
of infection (5,6,&7). Cytonregalovinrs
(CMV) are part of Herpesviridae family, the
form that inlects human cl.tomegalovirus
(HCMV) is also known as human herpesvirus
5 (HHV5) (8).lnfection ',vith CMV is
common rates are approximately 40% in
developed areas, & approach 100%in
undeveloped countries (9). Infection may be a
symptomatic, or nay include: mononucleosis-
like symptoms with prolonged f'ever & milcl
hepatitis. Inlected individual may shed virr.rs
intermittently, without any detectable sign or
symptoms, CMV can be shed in urine, saliva,
blood, tears, semen breast milk(l0),Women
who are infected with CMV for the first time
during pregnancy may transmit the virus to
their unborn child, these infants nray develop

a generalized infection ri.ith symptoms
ranging fronr enlargement of the liver, spleen
to fatal illness & in untreated infants ,it will
for developing cornplications such as hearing
loss, visiorr impairment & mental retardation
(ll & 12 ). Infection rvith Rubella virus are
usr"rally mild, often presenting with
maculopapular rash of the head & trunk,
l1'mph-adenopathy ,a fleeting fer.er & arthritis
(13 & l4).I{owever squalil'result from
maternal infection during the first trimester of
pregnancy '"vith 90 % risk of fetal damage ,if
the infection occLrrs in the third month ( l5 &
l6 ) .Teratogenic infection in utro include:
OcLrlar delects (Cataracts, retinopathy &
glauconra), partial or complete cochlear
deafness& nrental retardation associated with
nricrocephly or encephalitis ( I 7). In
adLrlthood, aff-ected individuals have been
reported to have increascd le'u'els of diabetes,
ostcoporosis & thyroicl disorders (18).
Iiclation ship betl'e cn congenital
abuorntalities & hepatitis '",iruses' type (HBV
&l ICV) u'as not previoLrsll' lound, although
thc sinrilarities in risk bctri'een CMV, RV &
hepatitis v'inrses nlay cause liver cirrhoses
& hcpatocellular carcinonra (19). Sexual
trarrsnrission & nrother to inlant transmission
of' IIC\/ \\'cre previousll' not found to be
inrportant.ct people n'ho rcceived more
li'cclLrent clLrrirrg irrjection had a higher rate of
FICV inlection (20&21).sero-prevalence
study arnong \\,on1el1 in Spain(22) shows that,
the rate of Toxoplasma gonclii antibody is
lor,ver & the I-{BV &HCV antibody rate is
alound 0.4 %. In Frarrce (23) found the
fbllor,ving rates 53.6 o/o of pregnant women
hacl toxoplasnia anribodl., l8l(S5.8) had RV
& CMV rate was (97.2 %). In Africa
(BurkinaFtiso) sero prevalence study reveals
that Toxo/HBV was 0.048 vcrsris 0.015 &
Toxo/HCV was 0.014 versus 0.08 among
pregnant \\'onten (2a'). No previous study in
regard of cross reaction among (TOXO,
CMV,RV ) in sera of pregnant women , so
this study \.vas condtrcted to show the
prevalence of TOXO, CMV, RV,HBV &
HCV antibodies (Ab) in sera of pregnant
women in Kirkuk province rvith an attempt to
detect serological cross reaction among
infectious agents.
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MATERIALS AND ME,THODS:-
Patient selectiort: ffio 3otl'

April 2007 a total of 343 serLun samples were
collected from pregnartt rvouren rvhom they
considered at high risk group (Abnormal
pregnancy outcomes, recurrent abortions &
possible exposure to sources of Toxoplasma,
CMV, RV, HBS&HCV), Also 60 serum
samples (as control) were collected from
healthy women with history of a normal
pregnancy& r,vere selected from a consecutive

sample of women attending private
gynecologic clinics for routine checking. All
women were intervielved using a structured
questionnaire, lvhicli included (name, age,

occupation, number of pregtlancy, and

number of abortions, still birth, previotts
infections, vegetable & meat contAct, drinking
un pasteurize'd milk cotrtact lvith soil, cats or
other domestic animals nearby).
Serological tesls: Alter separation of clear
sera ( non hemolyzed) , all rvere tcsted for
the presence of specific IgM &lgG
antibodies to CMV,RV ( 25ct26) , rvhile for
toxoplasma antibodies sera werL- tested using
Direct agglLrtination test (DAT),semi-
quantitative micro-titration te'st (SQMT)
using kits purchased fi'onr Bioliit Company/
Spain(27), & by ELISA apparatus using both
IgM & IgG kit purchased fi'orn Bio-
Check,INC(28). l,ateral immuno-
chromatography test rvas usecl lbr detecting
HBs& HCV antiboclies in sera. (Acon
laboratories INC, USAX29).
Stutistical anolysis: Data lvere analyzed with
Chi-Square & Fisher exact test to evaluate the
possible differences between study groups. A
P value < 0.05 was considered significant.

RESULTS:.
From a total 343 sera exanlinations using
ELISA technique, the all rate of infectious
agents was 22.15 % ,r,vhich clistributed into
following rates:- 8.88% for RV follorved by
8.02 % for CMV & 4.84 % for TOXO
antibodies, while negative lates r,vere 16.04
Yo,I2,06 % & 41.87 o/o for CMV,RV & Toxo
antibodies respectively<0.05 ,see table {1}.
Distribution of IgM & IgG antibodies of three
different infectious agents was clarified in
Table {2), through which's IgM only
3(3.94%) of the 184 high risk cases tested for
specific Igm Ab for toxoplasma. n'hile IgG

Ab rvas found in 17(17.10 %). & both IgM+
IgG ri'as found in one santple rvith the rate
l.3l %.FIigh titers \\'ere conrpared rvith none
in the control groLrp (titer <1.0 IU /ml).
Rubella IgM Ab was found in 24 sera with
tlre rate( 31.57 %),rvhile RV IgG Ab was
found in 5( 6.57 % ) P<0.05, & both Igm+IgG
Ab positive recorded in 2(2.63 % ).Pregnant
wornerl posing'CMV IgM rvas in 13(17.10%
) conrpared to 6( 7.89 % ) for CMV IgG Ab,
rvhile CMV IgM + IgG Ab were found in 12

sera with the rate (15.78 % ) P <0.05

Relationship between distribution of sero-
positive toxoplasma antibodies & age was
shorvn in table {3}, through which's the
fbllorving rates were obtained: 23.33 yo,22.85

% & 18.18 % for age groups (26----'35
years),(18---- 2Syears)& (36- 4l years&
above) respectively P>0.05. Regarding
I'le patitis viruses FIBS& HCV antibodies
clistribution anrong sera positive For
I'OXO,CMV & RV, onl.v., 4 sera were positive
I-llls Ab fl'onr total i I sero-positive for
I{V r.vitli the rate 5.26 ?t,, rvhile sero-
positive TOXO & CMV \\'as seen as l.3lo/o
lor each respectively. ln regard HCV
clistribution in sera positive for TOXO,CMV
&ltV the rate of I-ICV rvas 2.63% for each
cqually' , P>0.05 tablc [4 ] l'-requency of
abortions ct stillbirth in r,r'onren tested for
toxoplasnra antibodies is clarifled in table

[5 ], fl'onr 184 wornen, I 83 had previous
abortions with the 99.45%, this rate included
39.13 %. 35.32 Yo, 21.19 % & 3.80 %o as

clouble, single triple & tetrad abortions
respectively. While stillbirths were found in
i 7l rvith the rate 92.93% that divided into
single stillbirth, double triple &tetrad still
births as in the following rates 46,19o4,25 Yo

, 7 .604,7 .6%respectively.Considering women
r.vith abortions & still births only 75 women
r,vith the rate 40.76 % show's this mixed
pattern. The resr,rlt of the presented study
shorvs that, the relationship between women
occr-rpations & acquiring infections (TOXO,
CMV, & RV) \'as significant
P<0.05,specially the sera olhousewives, from
total examining of 261 sera of housewives, 60
sera were positive for infectious agents which
distribnted as 25(7.28%),23(6.7% )
&12(3A9%) for RV,CMV& TOXO
respectively. These rates were significant
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P<0.05, lvhen it were compared to other
women occupations in the study' Table {6}.
DISCUSSION:.
Precise knou ledge of abor,rt int-ectious agents
causing habitual abortion or congenital
abnormalities required risk assessrnent of
infections as basis for cousling, prevention &
treatment (5&30). The rate of infection
among women acquiring the infection during
pregnancy in Iraq is not r,vell known, the
causes to that, may be attributed to several
factors such as: laboratory methods, size of
sampling( nr:mber of women per' study),
economic cause (the test is expensive) lo"v
level of sanitation, lorv ellcourage by
physician( gynecologist) to refer patient for
laboratory investigations. The all rate 22.15
% of infections lvith three infectious agents is
high, specially the rates of I{V&CMV (8.88%
&8.02% ) rcspectively, rvhile the rate of
TOXO Ab 4.84% is low' *'hen it was
conrparecl to that recorcled in the sanle
province by (31 & 32). rvhont the1, recorded
tlre following rates ( 52.32 % & 33.14 %)
respectively. Also r,r'ith that recorded in
Africa by Q\. Interpretation of high rate of
sero-positive CMV rcquired undcrstanding
the fact, that CMV has the capability to
persist in its human host indefinitely as latent
infection in several glands .t the kidneys
(33). In addition, CMV has abilitr of escaping
host defenses specially. rvhen CN4V establish
latency in host cells allorvin,q the virus to
persist without triggering immune responses,
in addition the virus has abilitl' to encodes
protein that enable it dorvn regulate the MHC
& to inhibit NK cell killing (23) .the result of
the present study is disagree rvith that
recorded in India by (3a) rvhom they record
15.98 % of seropositive CMV, the difference
may be due to very large score of sampling
1918 samples. Although the rate of sero-
positive of RV in the preseirt study is high
8.88% comparing to rates of CMV & TOXO,
but it is very low when it 'uvas compared to
that recorded in Australia by ( 35), whom
they recorded the ranged rate (84,2% to 96.5
% ) from testing 220 blood samples using
mini-vides kit. Toxoplasma sero-positive
cases classified as 3.39 % positive IgM Ab,
wlrich is lower than 17.0o/o for IgG Ab, these
rates means that, it is necessary to follow up a

positive IgM result as IgNI carr not cross the
placenta to provide protection to the fetus. It
should be follorved for rising titer of
antibodies or confirnred by IgG Ab avidity
test, through rvhich's, if IgM positive & the
avidity is lorv, this suggests, but does not
confirm the recent infection.(3 6 & 37 ). While
IgG Ab rate 17.0o/o required repeating the test
after 3---4 r,veeks for rvatching IgG Ab level,
via which's , if IgM Ab is negative & IgG
positive, this suggest infected women for over
one year & if both lgG & IgN,l positive this
suggest possible infection rvith in the
previous l2 months ( 38). Women posing RV
sero-positive antibodies IgM 31.5 % higher
tlran IgGAb 6.75 o/o) can be explained by
sero- conversion or a significant rise in the
titeL of IgG Ab is good evidence of recent RV
inf-cction & nray still be dctected even if the
incliviclLral presents alter thc synrptoms have
sLrbsiclccl (14).While illgti Ab lr,-vel is high at
prcscntation & a risc titer can not be
cleuronstr:rtccl, the presenccs ol RV IgM is
usualll'usecl to determine acute infection.
Therelore, an accurate ItV IgM assay is
critical to the diagnose ol acute RV infection
(39). Regarding CMV rates I 7 .6 & 7.89 Yo far
IgM ct. IgG Ab respectivcl)', this can reflects
that, both prirlary CMV & r'eactivation of the
clonlant virus cal] callsc sc-rious disease
lcacling calrse of congenital virLrs infection in
hunrans & is a prinrary calrse ol morbidity in
i rn rnurro -compro nt i sed i nd i r,'i dual s (2, 8 &.12).
The prevalence ol spccific antibodies to
Toxoplasnra gondii is directly proportional to
thc population age, indicating that the
inltction is acquired throughoLrt life (40) ,in
spite of the relationship in tire present study
is not signilicant P>0.05 betri'een ,ffomen age
& distribution of three infectior,rs agents, but
the rates are high & should take in consider &
suggest that, rvomen at fertilizing ages( 15
years to above than 45 years) in kirkuk
province were. on risk & they were more
exposlrre for getting infectious agents. The
result of the present study is in agreement
r.r'ith that recorded by (a0) & disagree with
tlrose recorded by (31&32) ir-r Iraq & with (
4l) in Jordan & with (42) in Brazil. The all
rates 7.89 o/o for HBS & HCV within total
positive rate 22.15 o/o for CMV, RV & TOXO
is very high, this srrg_qests that hepatitis
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viruses HBS & HCV had role in causing
serious illness & damage to fetus of infected
pregnant \\omen specially, during RV
infection 5.26%. Considering tl're incidence of
HCV & HBs Ab 2.63 & 1.31% amol.rg

women sero-positive fbr toxoplasma, these

rates were lorv, 'uvhen it was compared to that
recorded by (24) r,vhom tirey record, the
following rates 5.4 % & 9.8 o/o tor HBS&
HCV respectively. In addition. the same

author in separate study in 2005 recorcied

HCV infection as the rate 3.3 % lvith in the

sera tested for Toxoplasma & HIV (43). The

result in table-5 reflects the degree of injury
that caused by toxoplasma infection to
women, specially abortions & also stillbirths
86.41 o/o, this sr-rggest that women in tire study
were acutely infected or have reactivation of
toxoplasma gondii during pregnar-rcy( i.e.,

because of inrmuno-suppression)can transmit
the organism transplacentaliy. The risk of
congenital; disease is lor,vest (10-25%) when
maternal inlectioir occurs cluring first
trimester & highest (60---90%) r.vhen

maternal inf-ection occLlrs during third
trimester, this can explain r,vhy stillbirths in
the present study was high (5). Flowever
congenital disease is more sever rvhen

infection is acquired in the first trinrester(
44).The resnlt in present stLrdy is in
agreement r,r'ith that recorded in the same

province in 2000 & in 2005 by(31&32)
respectively. Considering relationship
between wor-r1en occupations & h'eqr.rency of
ser- positive TOXO,RV,& CMV, the high
rate occunence in houser,vives ,reflects poor
hygienic condition & low levei of sanitation
at women, because most of them arte not
edticated , in addition ,they were more
exposure to infectious agents during
submitting house services( cotrtact r.vith nteat

& vegetables & r,vith carriers).
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Table (L) Sero- Positive & Negative Rates of Toxoplasma Rubella & Cy'tomegalovirus among

Women in Kirkuli Province

Tests
T. No.
Exam.

o/,/o No. *ve oh *ve No. -ve o/o -ve

TOXO r81 52.72 t'7 -r.81 r67 47.85

RV 15 24.06 3t 8.88 44 12.6

CNTV 81 21 .18 28 8.02 56 16.04

Total 3-13 100 76 )t I i 26'7 78.85

P < 0.05

Table (2) Distribution of Sero-Positive Antibodies of Toxoplirsrna, Rubella & Cytomegalovirus as IgM'
IgG & IgM + IgG Antibodies

Table (3) Relationshi ibodies & Age (P > 0.05)

il*
L(JIF

T. No.
Iiram.

No.
+ve

o//o
*ve lgM Ab. IgG Ab. IgG + IgM + IgG Abs

No. +ve oh +ve No. *ve o +ve No. +ve o +ve

I

F
184 l7 4.84 J 3.39 13 17.0 1 1.31

75 31 8.88 24 31.5 6.75 ) 2.63

2
U

84 28 8.02 13 17.6 6 7.89 9 11.84

F
343 76 22.1 40 52.6 24 31.5 t2 15.88

P < 0.05

betrveen Distributions of Sero-Positive Tox lasma Antibodies

Age
Groups
/years

T.l,{o.
Exam

n//tl
T. No.

+ve

tt//o

+\'e

TO
Sero

KO
+ve

No.
+ve

o//lt
*ve

18...25 r60 46.61 35 2l .8'7 8 22.85

26...35 l3,l 39.06 30 22.38 '7 23.33

35...41
above

49 1.t.04 ll 22.14 2 18.18

Total 3,13 r00 /b 22.15 t7 22.36
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Table (4) Distribution of Hepatitis B Virus (HBS), Hepatitis C (HCV) among Sero-Positive for
Toxoplasmosis (Toxo), Rubell:r (IfD & Cytomegalovirus (CMV) & in Control Group

q)

O

3 No.
+ve

o/./o
+ve

HBS HCV

No.
+\re

n//o
+ve

No.
+I/e

+ve
at//o

I
F t7 4.48 1.3 I 2 2.63

&> 3l 8.88 { 5.26 2 2.63

3r 28 8.02 I l.3l 2 2.63

F
16 22.1s 6 7.8.) 6 7.89

Total serum number examined :343 P > 0.05

Table (5) Frequency of Abortions & Stillbirths in Women Tested for Sero-Toxoplasmosis

Pregnancv lost Numbers Percentages ol,

A-Abortions
Sinsle 65 35.32
Double 1) 39.r3
Trinle 39 21.79
Tetrrrd

& above
7 3.80

Total 173 99.45.*
B- Stillbirths

Sinsle 85 46.19

Double 46 25
Trilrle l4 7.6

Tetrad
& above

t4 7.6

Total 159 86.41
c- abortions&

stillbirths 75 40.76

*P<0.05
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able (6) Relationship betrveen Women Occupations & Frequency of Sero-Ilositivity of Toxoplasmosis,
Rubella & C1'tomegaloyirus

..:
Qs
96
Oa

T. No.
Exam.

, T.
No.
+\'e

o//o
+ve

RV CMV TOXO

No. +\'e o//o
+\,e

l.t-o.

+\,e

o//o
+ve

No.
+ve

o/

+\,e

O

q) 2t6 16.t9 60 l'7 .'7 25 7.28 t1 6.1 12 3.49

O

o
Fr

38 I 1.07 8 2.33 l I.t6 0.38 2 0.85

38 10.78 8 1.33 z 0.85 3 0.38 J
0

87

F
343 100 76 22.1 3l 9.03 :3 8.81 t1 {.95

P < 0.05
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