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Abstract: Toxoplasmosis is infectious disease that is spread all over the world caused by one of
opportunistic parasite called Toxoplasma gondii. The current study was conducted in Thi-Qar province to
investigate the parasite Toxoplasma gondii among cancer patients using Enzyme Linked Immunosorbent.
Assay test and study some of the factors that may affect in the prevalence of infection, such as age, sex
and a number of chemical dosing. 100 blood samples were collected from cancer patients from Hussein
Teaching Hospital and the Habboubi Hospital for the period from October 2015 to the end of March
2016. Questionnaire was prepared for each person, as well as the collection of 50 blood samples from
healthy persons for the purpose of comparison between them with the current study. The results of the
current study showed that the prevalence of toxoplasmosis in Thi-Qar province in cancer patients and a
comparison group of 36% and 24% respectively. Recorded results of Enzyme Linked Immunosorbent
Assay ELISA test results for a positive antibody IgG in cancer patients and a comparison, 30% , 22%
respectively. As for the IgM antibody study did not record any positive result in cancer patients group
while in comparison group was 2%. The ratios antibodies IgG & IgM together in cancer patients and
comparison group were 6% ,0.0% respectively.The highest infection rates for cancer patients was in the
age group (50-59 years) was 53.85% and the lowest rates of infection in the age group (30-39 years)
14.29% and reported significant differences P <0.05 to infection rates in females highest compared to
males where it was 38.59% and 32.55% respectively. For factor chemical dosing showed high infection
rates in patients who have been exposed to more than one dose of a chemical 37.63%. As for those who
were not exposed to any chemical dose was ratios have 14.29%.
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Introduction:

Toxoplasmosis is an infection
caused by Toxoplasma gondii that can
be infected nearly all warm-blooded
animals, and it can be found in cat faces
which is considered only definitive
hosts (1). Parasite infection occurred as
a result of a transmission of three

prevent it causing disease later.
However, immune system can be
employed to decrease of parasite
infection and transferred it into oocytes
within tissue and this can be probably
transferred from chronic to acute and
this leads to make the parasite active
again (3).

phases of middle and terminal hosts of
oocytes with contaminated water and
food, tissue cysts, in addition to it can
catch it from contaminated meat or
tachyzoites which is transmitted to baby
from infected mother (2). Innate and
acquired immunity play an important
role to control infections and can

Toxoplasmosis is especially serious
for people who have weakened immune
systems such as cancer, organ transplant
recipient who have taken immune
inhibitor drugs and Haemodialysis and
ADIS that make them more infected by
multiple diseases (4). From previous
decades T. gondiiis the parasite that
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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 1gG , 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.

26

In term of

management:

chemotherapy

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).
ELISA test
Group Positive Negative Total
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.

ELISA test Total
Group | Antibody Positive Negative
N % N % N %
IgG 11 22 39 78 50 100
Control IgM 1 2 49 98 50 100
IgG & IgM 0 0 50 100 50 100
Statistical Analysis X’=8.33 ; df=2
Cancer IgG 30 30 70 70 100 100
Patients IgM 0 0 100 100 100 100
IgG & IgM 6 6 94 94 100 100
Statistical Analysis X*=16 ; df=2
Tab. X*: df,2 ; a, 0.05 = 5.9914
Table (3): Categorize toxoplasmosis infection according to the Age.
Crory | Ao (o) Anti-Toxoplasma No Anti-Toxoplasma Total
N % N % N %
20 -29 2 9.52 19 90.48 21 100
Control 30-39 10 50 10 50 20 100
40> 0 0 9 100 9 100
.. . X?=5.333; df=2
LG AT TEE Tab. X*: df.2 ; 0, 0.05 = 5.9914
30-39 3 14.29 18 85.71 21 100
Cancer 40 -49 11 36.67 19 73.33 30 100
Patients 50 -59 14 53.85 12 46.15 26 100
60> 8 43.78 15 65.22 23 100
o . X’=7.333; df=3
SR AT Tab. X%: df3 ; 0, 0.05 = 7.8147
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Table (4): Categorize toxoplasmosis infection according to gender

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

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

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

Statistical Analysis X*=8.33; df=2

Cancer Male 43 12(27.90) 0(0) 2(4.65) 14(32.55)

Patients Female 57 18(31.57) 0(0) 4(7.01) 22(38.59)
Total 100 30(30) 0(0) 6(6) 36(36)

Statistical Analysis X*=16; df=2

Tab. X”: df,2 ; a, 0.05 = 5.9914

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

Chemotherapy - ELISA Test :
Management Total Anti- % No Anti- %
Numbers Toxoplasma Toxoplasma
Yes 93 35 37.63 58 62.37
No 7 1 14.29 6 85.71
Statistical Analysis X’=32.11; df=1

Tab. X*: df,1 ; 0, 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 1is
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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