
 
 
          
 
 
 

Pre
Thi
  
Bassa
  
Dep. O
 
Recei
 
Abst
oppor
invest
Assay
and a 
Teach
2016.
health
curren
comp
Assay
respec
while 
comp
age g
14.29
males
rates i
were n
 
Keyw
 
Corre
 
 
Intro

T
cause
be i
anim
whic
hosts
a re
phase
oocy
food
catch
tachy
from
acqu
role 

            Iraqi J

evalenc
i-Qar p

ad A. AL-A

Of Biology -C

ived: 13 Augu

tract: Toxop
rtunistic paras
tigate the para
y test and stud

number of ch
hing Hospital 
 Questionnair

hy persons for
nt study show
arison group 

y ELISA test 
ctively. As fo
in compariso

arison group w
group (50-59 y
%  and repor

s where it was
in patients wh
not exposed to

words: Toxopl

esponding au

oduction: 
Toxoplasmo
ed by Toxo
infected ne

mals, and it c
ch is cons
s (1). Paras
esult of a 
es of midd

ytes with c
, tissue cys
h it from 
yzoites whic

m infected m
uired immu

to contro

Journal of Bio

e of tox
province

boody      ,   

College of Sci

ust 2017  / Acc

plasmosis is 
site called Tox
asite Toxoplas
dy some of th
hemical dosin
and the Habb

re was prepar
r the purpose 

wed that the pr
of 36% and 
results for a p

or the IgM an
on group was
were 6% ,0.0
years) was 53
rted significan
s 38.59% and
ho have been 
o any chemica

lasma gondii ,

uthor: should 

osis is a
oplasma go
early all w
can be foun
sidered on
ite infection

transmissi
le and term

contaminate
sts, in addit

contamina
ch is transm
mother (2)

unity play 
ol infection

otechnology, 

xoplasm
e 

   Noor K. A

ence- Univers

cepted: 10 Oc

infectious dis
xoplasma gond
sma gondii  am
e factors that 

ng. 100 blood 
boubi Hospita
red for each p

of compariso
revalence of t
24% respecti

positive antibo
ntibody study 
s 2%. The rat
% respectivel
3.85% and th
nt differences 
d 32.55% resp

exposed to m
al dose was ra

Toxoplasmos

be addressed 

an infectio
ondii that c
warm-blood
nd in cat fac
ly definitiv
n occurred 
ion of thr

minal hosts 
ed water an
tion to it c

ated meat 
mitted to bab
). Innate an
an importa
ns and c

2017, Vol. 16

mosis am

AL-Rekaby

sity of Thi-Qa

ctober 2017  

sease that is 
dii. The curre
mong cancer p
may  affect i

d samples wer
al for the peri
person, as we
on between th
toxoplasmosis
ively. Record
ody IgG in  c
did not recor

tios antibodie
ly.The highest
he lowest rate

P <0.05 to in
pectively. For 
more than one 
atios have 14.2

sis, Cancer pat

(Email: basad

on 
an 

ded 
ces 
ve 
as 

ree 
of 
nd 
an 
or 
by 
nd 
ant 
an 

pr
H
em
in
w
tr
th
ag

fo
sy
re
in
A
m
de

, No. 3, 24‐30

mong c

ar  

spread all ov
nt study was c
patients using 
in the prevalen
e collected fro
iod from  Oct

ell as the colle
hem with the 
s in Thi-Qar p
ed results of 
cancer patient
rd any positiv
s IgG & IgM
t infection rat

es of infection
nfection rates
factor chemic
dose of a che

29%.  

tients, Prevale

dpar70@yaho

revent it 
However, i
mployed t
nfection and

within tissue
ransferred f
his leads to
gain (3). 

Toxopla
or people w
ystems such
ecipient w
nhibitor dru

ADIS that m
multiple dis

ecades T. 

0  

cancer p

ver the world
conducted in T
Enzyme Link

nce of infectio
om cancer pa
tober 2015 to
ection of 50 b
current study

province in ca
Enzyme Link
s and a comp

ve result in ca
M together in 

es for cancer 
n in the age g
s in females h
cal dosing sho
emical 37.63%

ence, ELISA, r

o.com) 

causing 
immune sy
to decreas
d transferred
e and this c
from chroni
o make the

asmosis is e
who have we
h as cancer, 

who have 
ugs and Ha
make them m
seases (4). 

gondii is t

patients

d caused by o
Thi-Qar prov

ked Immunoso
on, such as ag

atients from H
o the end of  
blood sample
y. The results 
ancer patients
ked Immunos
parison,  30% 
ancer patients 
cancer patien
 patients was

group (30-39 
highest compa
owed high inf

%. As for thos

risk factors.  

disease 
ystem can
se of pa
d it into oo
can be pro
ic to acute 
e parasite a

especially se
eakened im
organ trans
taken im

aemodialysi
more infect

From pre
the parasite

s in 

one of 
ince to 
orbent. 
ge, sex 

Hussein 
March 
s from 
of the 

s and a 
sorbent 

, 22% 
group 

nts and 
s in the 

years) 
ared to 
fection 
se who 

later. 
n be 
arasite 
ocytes 
bably 
 and 

active 

erious 
mune 
splant 
mune 
s and 
ed by 

evious 
e that 



 
Iraqi Journal of Biotechnology                                                     25                                      

 
 
 

causes toxoplasmosis for patients that 
have weakened immune systems like 
ADIS (5). Toxoplasmosis differs from 
person to person depending on infection 
intensity and immune status therefore 
most people who have toxoplasmosis 
never have any symptoms at all due to 
their good immune status or no signs or 
symptoms while people who develop 
symptoms may experience for example 
a fever, swollen lymph nodes for uterus, 
especially in the neck, a headache, 
muscle aches and pains and sore    
throat (6). 

Toxoplasmosis is especially serious 
for people who have weakened immune 
systems. For these people, they’re at 
risk of developing Spleenomegaly, 
Chorioretinitis, Pneumonitis 
andencephalitis (7). 
 

Materials and Methods:  
 

Data Collection: 
  

The current study was conducted 
on cancer patients at different ages in 
both genders. Samples were collected 
from Al Hussein teaching hospital and 
Hobbi hospital during January 2015 to 
March 2016. The survey form included 
the age and chemotherapy doses for 
each patient.  
 

Elisa test: 
 

An Elisa assay (Bio Check) was 
used to measure toxoplasma IgG 
antibodies in human serum using 
antigen-coated polystyrene beads as a 
solid phase and anti-human IgG-horse 
radish peroxidase conjugate as an 
enzymatic tracer and then the samples 
were incubated and washed twice by 
washing buffer to remove unconjugated 
antibodies and finally 
Tetramethylbenzidine was added and 
the reaction was stopped using HCL 

(IN) as a stop solution. The results were 
taken compared to control. 

 
Statistical analysis: 
 

The data were analyzed by t-test 
and Chi-square using Spss software (8). 
 
Results: 
 
Prevalence  of Parasite: 
 

The results of the immunological 
diagnosis of the study  showed that 36 
(36%)    samples were positive  and 64 
(64%)   were  Negative. Compared with 
healthy persons which resulted in 12 
samples   positive   and by (24%) and 
38 samples negative and by (76%).      
(Table 1). 
 

Distribution of Toxoplasma gondii 
anti-bodies: 
 

In the control group rate  IgG , IgM 
and IgG&IgM antibodies were (22% , 
2% and 0%) respectively showed a 
significant difference at P <0.05. In 
cancer patients   IgG, IgG & IgM and 
IgM, were (30%, 6% and 0%) 
respectively, at P <0.05. (Table 2). 
 

Categorize toxoplasmosis infection 
according to the Age: 
 

In the current study, it has been 
found that the morbidity to 
toxoplasmosis through ELISA detection 
was higher in Age category between 30 
to 39 years among healthy persons. 
Subsequently, there was no significant 
difference among variant age categories. 
Whereas in cancer patients  , morbidity 
was higher in 50-59 years categories by 
(53.85%).Also, lower morbidity was   
30-39 years in age category by 
(14.29%). Hence, there was no 
significant differences at P>0.05 level 
as shown in (Table 3). 
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Categorize toxoplasmosis infection 
according to gender: 
 

Also this study has been detected 
that morbidity was higher in male by 
(33.33%) meanwhile in female was 
13.04% for healthy people as well as 
there was no significant differences. 
Nevertheless in cancer pateints, 
morbidity was higher in female by 
(38.59%) comparing to male by 
(32.55%) as corresponding statistical 
analysis. There was notably. 

In term of chemotherapy 
management: 
   

It has been obviously stated that 
morbidity was more susceptible to 
patient who exposure to high dose of 
chemotherapy comparing patients who 
were exposing to low dose by (37.63%), 
(14.29 %) respectively. Consequently, 
there were higher significant differences 
at level p<0.05 (Table 5). 

 
Table (1): Rate of Toxoplasma gondii infection in cancer patients compare  with comparison group 

(healthy). 
 

Group 
ELISA test 

Total 
Positive Negative 

N % N % N % 
Control 12 24.0 38 76.0 50 100 

Cancer Patients 36 36.0 64 64.0 100 100 
 
Table (2): Distribution of Toxoplasma gondii parasite according anti-bodies type using ELISA test. 

 

Group Antibody 
ELISA test 

Total 
Positive Negative 

N % N % N % 

Control 
IgG 11 22 39 78 50 100 
IgM 1 2 49 98 50 100 

IgG & IgM 0 0 50 100 50 100 
Statistical Analysis X2=8.33 ; df=2

Cancer 
Patients 

IgG 30 30 70 70 100 100 
IgM 0 0 100 100 100 100 

IgG & IgM 6 6 94 94 100 100 
Statistical Analysis X2=16  ; df=2

Tab. X2 : df,2 ; α, 0.05 = 5.9914 
 

Table (3): Categorize toxoplasmosis infection according to the Age. 
 

Group Age (year) 
Anti-Toxoplasma No Anti-Toxoplasma Total 

N % N % N % 

Control 
20  - 29 2 9.52 19 90.48 21 100 
30  - 39 10 50 10 50 20 100 

40> 0 0 9 100 9 100 

Statistical Analysis 
X2=5.333; df=2 

Tab. X2 : df,2 ; α, 0.05 = 5.9914 

Cancer 
Patients 

30  - 39 3 14.29 18 85.71 21 100 
40  - 49 11 36.67 19 73.33 30 100 
50  - 59 14 53.85 12 46.15 26 100 

60> 8 43.78 15 65.22 23 100 

Statistical Analysis 
X2=7.333; df=3 

Tab. X2 : df,3 ; α, 0.05 = 7.8147
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Table (4): Categorize toxoplasmosis infection according to gender  

Group Gender 
Total 

Numbers 
IgG +ve IgM +ve IgG & IgM +ve Total +ve 
N (%) N (%) N (%) N (%) 

Control 
Male  27 )29.62(8  )3.70(1  )0(0  )33.33(9  

Female  23 )13.04( 3  )0( 0  )0(0  )13.04(3  
Total  50 )22(11  )2(1  )0(0  )24(12  

Statistical Analysis X2=8.33; df=2  

Cancer 
Patients 

Male  43 )27.90(12  )0(0  )4.65(2  )32.55(14  
Female  57 )31.57(18  )0(0  )7.01(4  )22(38.59 
Total  100 )30(30  )0(0  )6(6  )36(36  

Statistical Analysis X2=16; df=2
Tab. X2 : df,2 ; α, 0.05 = 5.9914 

Table (5): Categorize toxoplasmosis infection according chemotherapy management. 

Chemotherapy 
Management 

ELISA Test 
Total 

Numbers 
Anti-

Toxoplasma 
% 

No Anti-
Toxoplasma 

% 

Yes  93 35 37.63 58 62.37 
No  7 1 14.29 6 85.71 

Statistical Analysis X2=32.11; df=1  
Tab. X2 : df,1 ; α, 0.05 = 3.8414. 

 
 

Discussion:  
It is well established that  

Toxoplasma gondii  has high virulence 
in patients with immuno-deficiency. 
That was throughout epidemiological 
studies using serological tests   (9,10 
and 11).  

Current study documented 
morbidity toxoplasma in patients with 
cancer and comparing that with healthy 
people by using ELISA technique by 
(36% and 24%) respectively. This result 
was corresponding with previous 
studies have been done by  (12 and 13). 
As referring to high morbidity could 
happened highly in patients with cancer 
as comparing to control group. It is 
known patient with cancer are suffering 
from immune suppression due to 
chemotherapy exposure that was acting 
on activation of parasite to percent wide 
spread of parasite (14). 

Also, the results demonstrated that 
the variety of immunoglobulin 
concentrations between two study 

groups that was full agreement with 
study has been performed by (4). 

The comparable results of previous 
study were comparability with other 
studies have been reffered by  (15 , 16 
and 17) in Thi-Qar province.  

All these studies showed different 
concentration of immunoglobulin by 
(17.51%, 27.5% and 11.91%) for IgG as 
well as (3.5%,3.44% and 5.33%) for 
IgM respectively. Nevertheless, there 
was disagreement with study has been 
done by (18) which stated that 
concentration of IgM and IgG (40% and 
11%) respectively. The high 
concentration IgG comparing to IgM 
that was attributing to long persisting of 
IgG concentration indicated that 
positive infection toxoplasma or 
continuous responding to latent 
infection (19). 

According to spread among age 
categories study settled that cancer 
patients with 50-95 years appeared high 
morbidity by (53.85%) comparing to 
control group which represented by 
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50% in 30-39% years. It is worthy 
mention morbidity is increasing as 
corresponding to aging. That is 
compatible with previous study has 
been performed by  (20) who referred to 
higher morbidity within age category 
less 34 years in some context agreement 
was with (21) as well as agreement with 
(15). However, this result disagreement 
of this study was previous studies that 
performed in west province by  (22) 
which is revealed higher morbidity 
within age category 21-30 years by 
(71.79%) and les morbidity with aged 
category. In the same line have 
disagreement with present study that 
done by (23) in Tikreet and (24). They 
are showing morbidity occurred without 
age categories less than 30 years. This 
increasing in morbidity according to the 
age may be attributed to long duration 
exposure to pathogen causes with aging 
(25), (26). As well as, immune activity 
factor (21).  

This study confirmed that there was 
significant differences at level p<0.05 in 
prevalence of infections toxoplasmosis 
as comparing between both gender, 
more over male have more susceptible 
to infection with parasite than female. 
These results were comparable to result 
of previous study in Malaysia (27).  On 
the other hand, this work is 
disagreement with other former studies 
have been achieved by (28) in Baghdad, 
(29)    and (30).  

According to patient with cancer, 
the result of this study has full 
compatibility with results have been 
documented by (13)   which identified 
infections susceptibility of cancer 
patients as comparing to healthy 
persons. 

Some previous studies referred to 
high morbidity is more spread among 
female with cancer than other variables 
according to  (31), (17). Meanwhile, 

that was different with study has done 
by Al-Ttae which demonstrated male 
with cancer more susceptible. As well 
as, this results were similar with (32) 
and (33). This issue of responding 
infection in gender difference is still not 
understood yet, it is thought that 
attributed to internal reactions within 
host or parasite more endocrine system 
is effecting on all body systems (34). 

Furthermore, in cancer patients 
who are under going to chemotherapy 
management, study revealed that 
patients would high influence infections 
parasite especially who are under high 
dose of chemotherapy. This is because 
chemotherapy acts on immune 
suppression. 
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