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Abstract

Background: Toxoplasmosis is regarded as one of the most important global life-threatening diseases in
immune-compromised people. The intracellular protozoon Toxoplasma gondii is the causative pathogen of
toxoplasmosis. Aim of this study is to investigate the possible association between 7. gondii infection and
breast cancer (BC) in Iraqi women, also to assess the effect of 7 gondii on interleukin 10 (IL-10) of the
immune response. By ELISA method, blood samples from 81 women with breast cancer and 60 apparently
healthy women have been examined for presence of anti-toxoplasma antibodies, also the levels of serum
IL-10 were estimated in these subjects. Results showed that women with BC had the highest prevalence
rate of toxoplasmosis. The anti- 7.gondii antibodies was 38.27% for IgG and 4.93% for IgM, while in
the control group it was 26.66% and 0.0% respectively, with no significant difference for IgG (P =0.148)
and IgM (P = 0.081). A highly significant difference was found in the level of IL-10 between BC women
with toxoplasmosis (10.24%) and BC women without toxoplasmosis (3.6%). These findings suggest that
incidence rate of 7. gondii infection is higher in breast cancer women and higher level of IL-10 than their
cross-matched control subjects. Therefore, we recommend the inclusion of a screening test for toxoplasmosis

and the level of IL-10 in BC patients as in their routine workup.

Keywords: Breast cancer, ELISA, interleukine-10, Iraq, Toxoplasma gondii

Introduction

Toxoplasma gondii is an obligate intracellular
coccidian parasite widely distributed in the world (V.
In immunocompetent individuals, the infection with 7.
gondii is generally controlled by the immune system and
often pass unnoticed, however, it is life threatening in
the immunocompromised individuals ¥ . Symptoms of
the infection often involve cancer patients ) .
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The parasites are linked to various cancers, which
may interfere with the host cell’s genetic machinery and
may result in immune system impairment and chronic
inflammations 4>,

Toxoplasmosis is regarded to play an important role
in malignancy induction and must be further investigated
as a probable oncogenic pathogenic agent to human-
beings ©.

Many studies indicated that seroprevalence of
toxoplasmosis is significantly higher in cancer patients
having chemotherapy including breast cancer, HIV/
AIDS and organ-transplant recipients than non-cancer

patients -9,
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The most common malignancy in women is breast
cancer (%11 | Breast cancer is one of the most warning
to females health issues in Iraq, as it is the main cause
of women’s mortality after cardiovascular diseases,
with a mortality rate of 23% (!2). Despite new diagnostic
and treatment options, 30% of women diagnosed with
invasive breast cancer will develop metastatic disease
(13) ;. therefore, early detection is critical for patient
survival. Development of new therapeutic strategies and
prognostic methods could be assisted by measuring and
interpreting Th2 cytokine levels in BC patients (!4,

The role of IL-10 in breast cancer is controversial as
a result of various IL-10 studies in breast cancer (!>10)
It has been shown to exhibit both tumor promoting and
-inhibiting properties (!7), it inhibits the pro-inflammatory
functions of antigen-presenting cells (APCs) through
expression of antagonizing costimulatory molecules. Its

low expression is associated with poor survival outcome
(18)

The prevalence of toxoplasmosis among Iraqi
cancer women has not been adequately studied. So,
in our work, we aimed to find the possible correlation
between foxoplasmosis and breast cancer, also to assess
the effect of 7. gondii on the levels of IL-10.

Materials and Methods

The current cross-sectional study was performed
over the period from February 2019 to November 2019
on blood samples collected from a total of 141 subjects.

The all patients were females recruited from the
oncology teaching hospital in the medical city hospital
and Emamayn Al-Kadhimayn medical city in Baghdad,
after approval of University of Baghdad/ College of
Pharmacy ethical committee and with their consent
in participating in the study. The patients and healthy
(control) women have been of different geographic
residencies and different age groups, ranged between 19
-70 years old. The mean ages were 44.5y. and 43.2y.
respectively..

From all the study groups (patients and controls),
5 ml of venous blood were collected in plain tubes, and
centrifuged for 5 minutes at 3000 rpm to obtain serum
which was placed in two Eppendorf tubes and stored at
-20° C.
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To find the
toxoplasmosis and BC by examining the seropositivity

possible  correlation  between
rate of the anti-7. gondii antibodies, participants were

divided into two groups:

e Group [1]: includes 81 BC women (treated with
chemotherapy).

e Group [2]: composed of 60 healthy subjects
who have no malignancy (according to clinical
examinations).

The enzyme immunoassay technique was used to
detect IgG and IgM levels with the Biorex diagnostics
LTD (Antrim technology park, UK) kit.

To estimate the role of IL-10 in Iraqi breast cancer
women, participants were further divided into four
groups:

* Group A: patients having breast cancer and
have T.gondii infection.

*  Group B: patients having breast cancer and not
have T.gondii infection.

* Group C: apparently healthy individuals
not known to have malignancy and have

T.gondii infection.

* Group D: apparently healthy individuals
not known to have malignancy and not have

T.gondii infection (referred to as control group).

The serum IL-10 levels were measured by using
the Enzyme—linked immunosorbent assay (ELISA) Kits
from Elabscience, Chinese company.

Statistical Analysis

In this study, the Chi-square was used to compare
between percentages, and the least significant difference
(LSD) test was used to compare between means. The
comparison of significance (P-value) in any test was:
S= Significant (P<0.005). HS= Highly Significant
(P<0.001). NS= Non Significant (P>0.005).

Results
IgG & IgM Toxoplasma antibodies determination

The results showed that the positivity rate of 7.
gondii 1gM and IgG antibodies was higher in patients
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in comparison with the control group women. The prevalence rate of anti- 7.gondii antibodies was 38.27% for 1gG
and 4.93% for IgM in BC women included in our study. The positive cases for [gM were positive for IgG antibodies
concurrently. The control group showed 26.66 % and 0.0 % in the same order of anti- 7.gondii antibodies (Table 1),
with no statistically significant difference for IgG (P =0.148) and IgM (P = 0.081).

Table 1: Distribution of anti-7. gondii antibodies using ELISA method in breast cancer patients and healthy

females.
Breast cancer women (n=81) Healthy women (n=60)
anti-Toxoplasma
antibodies Positive No Negative No Positive No Chi-square | P-value
. . . . o
(%) (%) (%) Negative No. (%)

IgG 31(38.27) 50 (61.72) 16 (26.66) 44 (73.33) 2.089 0.148

IgM 4 (4.93) 77 (95.06) 0(0.0) 60 (100.0) 3.049 0.081
1gG+ IgM 4 (4.93) 77 (95.06) 0(0.0) 60 (100.0) 3.049 0.081

The mean difference is significant at the 0.05 level.

The mean titers of anti-7. gondii IgG antibody in groups 1 and 2 were 32.6 IU/mL and 22.5IU/mL, respectively,
with no significant differences in mean titers between the studied cases. The current study recorded a higher
seroprevalencerate of toxoplasmosis in women with BC.

Moreover, in the 4 positive women for 7. gondii, cancer was metastasized to liver and bone. The IgG titers ranged
between 19.4 and 44.6 IU/mL, with one of the cases being positive for [gM and IgG antibodies, simultaneously, and
her cancer was metastasized to lung in addition to liver and bone.

Estimation of the level of IL-10

Considering serum IL-10 concentrations for BC patients infected with toxoplasmosis, the mean value was higher
than other groups (35.03 pg/ml), as shown in Fig.1.
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Figure (1): serum levels of IL-10 in studying groups according to 7’gondii infection
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Such difference was highly statistically significant (p value < 0.001) as shown in table 2. Non significant

difference was appeared in the relation of control group with toxoplasmosis and BC group without toxoplasmosis

(table 2).
Table (2): IL-10 serum levels in studying groups according to toxoplasmosis infection
Multiple comparisons dependent
variable LSD
Groups Number Mean = S.E.(pg/ml) of IL-10 groups p- value

Control Toxo + 0.000%*

BCT - .000%*

Control Toxo - 44 15.01+0.72 € Toxo 0000

BC Toxo + 0.000*

Control Toxo - 0.000%*

BC Toxo - 0.105

Control Toxo + 16 26.05 +2.20 oxe

BC Toxo + 0.000%*

Control Toxo - 0.000%*

Control Toxo + 0.105

BC Toxo - 50 22.92+0.61 oo ToXe

BC Toxo + 0.000*

Control Toxo - 0.000%*

Control Toxo + 0.000*

BC Toxo + 31 35.03+1.79

BC Toxo - 0.000*

*. The mean difference is significant at the 0.05 level.

Discussion

It is assumed that when people previously get
infected with chronic toxoplasmosis and are then infected
with any type of cancer, there will be a high possibility
of the reactivation of latent infections together with the
opportunity of that cancer to become high and more
aggressive (19:20)

Current study investigated the seroprevalence rate of
T. gondii in breast cancer women in order to find out any
possible association between this infection and breast
cancer. It have shown that women with BC have higher
rate of both IgG and IgM antibodies for toxoplasmosis
infection than do no BC women, but with non-significant

difference, as shown in table 1. Although, 7.gondii has
been considered as an opportunistic infection, there
was no association between a history of Toxoplasma
infection and breast cancer.. This finding was in line with

(GL22) "but in contrast with the

previous studies in Iran
studies done in Egypt and China, which found a highly

significant deference between the two groups 324 |

To control and clear up parasitic infections, human’s
immune system plays an essential roles ?*. The present
study found that women with toxoplasmosis in case of
presence or absence of BC, were secreted higher amounts
of IL-10 than did the groups with no toxoplasmosis
(table 2 and figure 1). However, the group of BC women
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with toxoplasmosis showed higher level of IL-10 than
all other groups with highly significant difference.

IL-10 has the ability for deactivate macrophage
deactivation, IFN-y induction by 7. gondii as well
as intracellular parasite survival facilitation. IL-10
can induce immune suppression during Toxoplasma
gondii invasion, which is useful for the parasite and its
host % . The elevated IL-10 levels in toxoplasmosis
patients may be attributed to the parasite’s ability to
TH2 cytokine enhancement ?7), or to induction of the
products secreted at the stage of cell lysis by tachyzoites
for the differentiation of naive B cells to IL-10-producing
B regs ¥,

Interleukins are confirmed to be able to contribute
in BC proliferation, establishment and migration
. IL-10 acts as prognostic factor and even determines
the survival rate of breast cancers 9. Moreover, gene
polymorphisms of IL-10 may determine the susceptibility
for breast cancer (7).

This study has limitations, such as the small sample
size, and no information was available at the time of
first 7. gondii infection and cancer induction among
the studied cases. This study suggested that further
studies should be performed to establish any association
between 7. gondii and breast cancer.

Conclusion:

Present study found higher rates of T.gondii
seropositivity and highly significant difference in the IL-
10 levels in BC women compared with healthy women.
Therefore, we recommend the inclusion of a screening
test for toxoplasmosis even it was non significant
association and use the IL-10 as a laboratory tool
which may serve as complementary tumor marker and
contribute to the differential diagnosis in BC patients.

Acknowledgment: The authors would like to
thank the oncology teaching hospital in the medical city
hospital and Emamayn Al-Kadhimayn medical city for
assistance to do specimens collection. Our gratitude
also goes to Dr. Salma Sultan for her assistance in data
statistical analysis.

Conflict of Interests: The authors declare that they
have no competing interests. This research received no
funding from any party.

1977

Ethical The Research Ethical
Committee at scientific research by ethical approval of
both MOH and MOHSER in Iraq

Clearance:

Conflict of Interest: Non

Funding: Self-funding

References

I- Abdel-Rahman MAM. Toxoplasmosis in man and
animals Egypt. ] Chem Environ Health. 2017; 3
(2):54-73.

2- Staikou E, Voyiatzi A, Makri A. Toxoplasmosis:
A Highly Complex Clinical Issue and a Diagnostic
Challenge: Brief Overview. Austin Pediatr. 2016;
3(5): 1045.

3- Lu N, Liu C, Wang J, Ding Y. Toxoplasmosis
complicating lung cancer: a case report. Int Med
Case Rep J. 2015;8:37-40.

4-  Dheilly NM, Ewald PW, Brindley PJ, Fichorova
RN, Thomas E. Parasite-microbe-host interactions
and cancer risk. PLoS Pathog. 2019 Aug; 15(8):
e1007912.

5- Tong H, Brindley P, Meyer C, Velavan T. Parasite
Infection, Carcinogenesis and Human Malignancy.
EBioMedicine. 2017 Feb; 15: 12-23.

6- Machicado, Claudia; Luis A.
“Carcinogenesis associated with parasites other

Marcos,

than Schistosoma, Opisthorchis and Clonorchis:
A systematic review”. International Journal of
Cancer. 2016; 138 (12): 2915-2921.

7- Cong W, Liu GH, Meng QF, et al. Toxoplasma
gondii infection in cancer patients: prevalence, risk
factors, genotypes and association with clinical
diagnosis. Cancer Lett 2015;359:307-13.

8- Nimir A, Othman A, Ee S, Musa Z, Abd Majid
I, Kamarudin Z. et al. Latent Toxoplasmosis in
Patients With Different Malignancy: A Hospital
Based Study. J Clin Med Res 2010;2:117-20.

9- Wang L, He LY, Meng DD, Chen ZW, Wen
H, Fang GS, et al. Seroprevalence and genetic
characterization of Toxoplasma gondii in cancer
patients in Anhui Province, Eastern China. Parasit
Vectors 2015 Mar 15; 8:162.

10- Sheikhpour R. Evaluation of Tp53 codon 72
polymorphism and resulted protein in breast cancer



1978

11-

13-

14-

15-

16-

17-

18-

19-

20-

21-

Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

patients in Yazd city. Iran J Breast Dis. 2014; 7 (3);
20-29.

Yazdi MF, Rafieian S, Gholi-Nataj M, Sheikhha
MH. CYP2D6 genotype and risk of recurrence in
tamoxifen treated breast cancer patients. Asian Pac
J Cancer Prev. 2015;16(15):6783-7.

AL-Behadily H, Al-Tukmagi H. Knowledge,
Attitudes and Barriers Towards Breast Cancer
Health Education Among Iraqi Community
Pharmacists. Iraqi J Pharm Sci, 2017; 26(2):56-65.

Sabe MS, Nehs MA. Immunologic approaches to
breast cancer treatment. Surg Oncol Clin N Am.
2005; 14 (1): 1-30.

Koenig A, Vilsmaier T, Rack B, Friese K, Janni W,
Jeschke U, Andergassen U, Trapp E, Jueckstock
J, Jaeger B, Alunni-Fabbroni M. Determination
of interleukin-4,-5,-6,-8 and-13
patients with breast cancer before treatment and its

in serum of

correlation to circulating tumor cells. Anticancer
research. 2016 Jun 1;36(6):3123-30.

Li Y, Gao P, Yang J, Yu H. Relationship between
IL-10 expression and prognosis in patients

with primary breast Tumour Biol.

2014;35(11):11533-40.
Chavey C, Bibeau F, Gourgou-Bourgade S,

cancer.

Burlinchon S. Oestrogen receptor negative breast
cancers exhibit high cytokine content. Breast Canc
Res .2007; 9(1):R15-18.

Sheikhpour E, Noorbakhsh P, Foroughi E, Farahnak
S, Nasiri R, Neamatzadeh H. A survey on the role
of interleukin-10 in breast cancer: a narrative.
Reports of biochemistry & molecular biology.
2018 Oct;7(1):30.

Thomas F, Lafferty KD, Brodeur J, Elguero E.
Incidence of adult brain cancers is higher in
countries where the protozoan parasite Toxoplasma
gondii is common. Biol Lett 2012;8:101-3.

Molan A.L. and Rasheed E.H. Study the Possible
Link Between Toxoplasmosis and Different Kinds
of Cancer in Iraq. Am. J. Life Sci. Res., 2016. 4(3):
83-88.

Mohammadi Manesh R, Hosseini Safa A, Sharafi
SM, et al. Parasites and chronic renal failure. J
Renal Inj Prev. 2014;3:87-90.

Kalantari, N., Darabi, Z. A., Siadati, S., Nikbakhsh,

22-

23-

24-

25-

26-

27-

28-

29-

30-

N., Ghasemi, M., Ghaffari, T., ef al. Detection of
Toxoplasma gondii DNA in malignant breast tissues
in breast cancer patients. International journal of
molecular and cellular medicine. 2017; 6(3), 190-
196.

Kalantari N, Ghaffari S, Bayani M, et al. Preliminary
study on association between toxoplasmosis and
breast cancer in Iran. Asian Pac J Trop Biomed
2015;5:44-7.

Malek RA, Wassef R, Rizk E, Sabry H, Tadros
N, Boghdady A. Toxoplasmosis an overlooked
disease: seroprevalence in cancer patients. Asian
Pacific journal of cancer prevention: APJCP.
2018;19(7):1987.

Jiang C, Li Z, Chen P, and Chen L. The
Seroprevalence of Toxoplasma gondii in Chinese

Population With Cancer: A Systematic Review and
Meta-analysis. Medicine. 2015;94(50).

Mabbott NA. The influence of parasite infections on
host immunity to co-infection with other pathogens.
Frontiers in immunology. 2018 Nov 8;9:2579.

Lang C, GroB3 U, Liider CGK. Subversion of innate
and adaptive immune responses by Toxoplasma
gondii . Parasitology Research. 2007;100(2):191—
203.

Hunter, C.A., Abrams JS, Beaman MH, Remington
JS.“Cytokine mRNA in the central nervous system
of SCID mice infected with Toxoplasma gondii:
importance of T-cell-independent regulation of
resistance to 7. gondii.” Infection and Immunity.
1993; 61 (10): 4038-44.

Jeong YI, Hong SH, Cho SH, Park MY, Lee SE.
Induction of IL-10-producing regulatory B cells
following Toxoplasma gondii infection is important
to the cyst formation. Biochemistry and biophysics
reports. 2016 Sep 1;7:91-7.

Fasoulakis Z, Kolios G , Papamanolis V
Kontomanolis E. Interleukins Associated with
Breast Cancer. Cureus. 2018; 10(11): e3549.

Ahmad N, Ammar A, Storr SJ, Green AR, Rakha E,
Ellis 10, Martin SG: IL-6 and IL-10 are associated
with good prognosis in early stage invasive breast
cancer patients. Cancer Immunol Immunother.
2017, 67:537-549.



