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ABSTRACT

Nowadays, it has been proven that infection with some pathogens, such as certain viruses, bacteria, and parasites, is
one of the most important and preventable causes of cancer worldwide. Human toxocariasis is a helminthic
zoonosis infection caused by the larvae of the ascarid worms of Toxocara spp. The present study aims to evaluate
the seroprevalence anti-T. canis antibodies among cancer patients from Isfahan province, Central, Iran. A total of
97 patients including 16 prostate, 48 gastrointestinal tracks (GIT), and 33 breast cancer patients referred to the
Seyedo-Shohada hospital in Isfahan city, central Iran and 30 healthy volunteers as control group were screened for
IgG anti-T. canis antibody by enzyme linked immunaosorbent assay (ELISA). Structured questionnaires were used to
obtain information on risk factors for T. canis infection. Totally, 3 (2.4%) samples from both groups were found
seropositive for anti-T. canis antibodies. None of the 16 prostate cancer patients were positive for anti-Toxocara
antibody; whereas 4.2% (2/48) and 3.1% (1/33) of GIT and breast cancer patients were found positive for anti-T.
canis antibodies, respectively. There was no significant difference in T. canis IgG positivity between the cancer
patients and control group (p= 0.2). The results showed contact with dog was not associated with the seropositivity
of T. canis. According to the obtained results, there was no evidence of association between T. canis infection and
cancer risk. However, further studies should explore T. canis-related effects on cancer risk in larger sample size.
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INTRODUCTION

Human toxocariasis is a helminthic zoonosis infecttaused by the larvae of the ascarid wormsozbcara spp.
Dog roundwormsJToxocara canis, and cat roundworm3, cati are recognized as causative agents of human
toxocariasis which the small intestines of defimtihosts [1]. Humans as accidental host can bectadeby
ingestion of soil, water, or food contaminated wémbryonated ova; whereas consumption of chickeh canv
livers is another rare route [2]. The majority afnfen toxocariasis among immunocompetent peoplesislly
asymptomatic; however severe diseases and coniplisatan occur due to organ injury by migratingvéer
[1,3]Clinical symptoms of toxocariasis are clagsifias visceral larva migrants (VLM), ocular larvagrants
(OLM), neurologic, and covert toxocariasis [1].
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Cancer is a one of the main cause of death workwadcounting for approximately 7.6 million dea¢h3% of all

deaths) [4]. It is predicted that deaths from caraze projected to continue to rise, with an estédall million

deaths in 2030 [5]. At present, nearly one thirc@fcer cases could be decreased if diagnosisreatinent have
been carried out at an early stage [6]. Nowaddysas been proven that infection with some pathsgsuch as
certain viruses, bacteria, and parasites, is onlkeofmost important and preventable causes of cavmddwide; so

that approximately a fifth of cancers are incurbgdnfectious agents in the world [7-9].

Cancers caused by infections generally have a higlogtality rate than other one [4].Several studiage reported
an adverse relationship between some parasitetimfiscand cancer in the human population worldwitd. To
best of our knowledge, there is no study on astonidetween human toxocariasis and cancer in [Faerefore,
the present study aims to evaluate the seropresalantiT. canis antibodies among cancer patients from Isfahan
province, Central, Iran.

MATERIALSAND METHODS

Ethics
This study was approved by Ethics Committee oflafaUniversity of Medical Sciences, Isfahan, Idanaddition,
a written informed consent was obtained from al plarticipants before blood sampling.

Questionnaire
Before collection of blood samples, the appliedsjeanaire was based on demographic data incluatjeg gender,
and education. Moreover, possible risk factorshsagcanimal contacts (dog), and residence weresatsoated.

Study design

This case-control study was performed in two padputg: patients with three types of cancer (breast,
gastrointestinal tract and prostate) confirmed fyacologist consultant and healthy individualsrirblay 2013 to
May 2014 in the Isfahan province, Iran. Totally, @atients including 16 prostate, 48 gastrointebtirsck (GIT),
and 33 breast cancer patients referred to the 8eyhdhada hospital in Isfahan city, central Irameniavited to
participate in this study. Furthermore, 30 healtblunteers were selected as control group.

Sample collection

Five mL of blood was obtained from each of thegmatiand healthy subjects by means of venipunctunger sterile
conditions. The samples were centrifuged at 10@0mt. and the sera were stored at 20°C until seicdbg
examination. All samples were tested blind such tf@ person performing the assay was not awatkeoidentity

of the samples.

Enzyme-linked immunosor bent assay

To determine the anfi- canis antibodies, serum samples were transported tesRaogy Laboratory, Department
of Parasitology and Mycology, Isfahan University M&dical Sciences (Isfahan, Iran) and stored atG2antil
being tested. All the serum samples were testedgusie commercially IBL Germany (anti lgGxocara) Kit
according to the manufacturer's instructions. Teeection cut-off was calculated as the mean optealsity (OD)
for negative control sera plus three standard dievie. The positive and negative control sera virckided in each
plate and were obtained from the kit. The readiag werformed using a microplate reader (Bio-TekA)J&t at a
level of absorbance of 450 nm. All samples were irurtriplicate. The results were considered positivhen
ODys5 index was equal or higher than the cut-off valu&LISA [11].

Statistical analysis

Statistical analysis was carried out using SPS$ &dftware (SPSS Inc., Chicago, IL, USA). Logistgression
models were used to evaluate association betWeesnis seropositivity and the potential risk factops:0.05 was
considered to be statistically significant.

RESULTS
Participants

A total of 127 samples were included in the preseudy; including 97 cancer patients (16 prost8GIT, and 33
breast cancer patients) and 30 healthy volunteeceiatrol group. The mean age of the participasts 54 years old
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(ranging from 39 to 71 years old). Most particiganere male (55.1%), aged 51-60 years old, livingrban areas
(72.4%), who had not college education (less thploiha) (59.8%) (Table 1).

Table 1. Distribution of anti-Toxocara antibodiesin cancer ous patients compared with healthy controlsbased on age, sex, education
level, place of residence and contact with dog.

Risk factors No. (%) of analyzed No. (%) of No. (%) of OR OR(95%ClI) P
samples posetive negative value
Cancer
No cancer 30(23.6) 0(0.0) 30(100)
Prostate 16(12.6) 0(0.0) 16(100) - - 0.611
Gastrointestinal track 48(37.8) 2(4) 46(96)
Breas 33(26 1(3) 32(97
Sex
Male 70(55.1) 1(1.4) 69(98.6) 0.399 | 0.035<OR<4.511| 0.442
Female 57(44.9) 2(3.5) 55(96.5)
Residency
Rural 35(27.6) 2(5.7) 33(94.3) 0.181| 0.016<OR<2.066| 0.154
Urban 92(72.4) 1(1.1) 91(98.9)
Ownership and contact with
dogs 33(26) 1(3) 32(97) 1.438 | 0.126<OR<16.393 0.775
Yes 94(74) 2(2.1) 92(97.9)
No
Parents education
Diploma&Less than 76(59.8) 1(1.3) 75(98.7) 3.061 | 34.678<OR<0.270 0.349
Higher than diploma 51(40.2) 2(3.9) 49(96.1)
Disease
Safe 30(23.6) 0(0.0) 30(100) - 0.20
Cancer 97(76.4) 3(3.1) 94(96.9)

Ser oprevalence of anti-T. cati antibodies

Totally, 3 (2.4%) samples from both groups werenfbseropositive for anfi- canis antibodies;

Out of the 97 cancer patients, 3 (3.1%) patiendtete seropositive for anfi- canis antibodies. None of the 16
prostate cancer patients were positive for &nkecara antibody; whereas 4.2% (2/48) and 3.1% (1/33) Iaf &d
breast cancer patients were found positive for-antanis antibodies, respectively\Moreover, none of the 30
healthy volunteers were positive for amtixocara antibody. There was no significant differenceTincanis 1gG
positivity between the cancer patients and comgrolip (p= 0.2).

Out of 70 (55.1%) male participants, 1 (1.4%) tésteropositive for anfl~ canis antibodies; whereas from 57
(44.9%) female participants, 2 (3.5%) tested sesitpe for antiT.canis antibodies. There was no significant
difference in the prevalence of aftcanis antibodies among the female and male patientsQ@42). As shown in
Table 1, there was no significant difference in pihevalence of anfl-canis antibodies among the in patients living
in urban and those living in rural areas (p = 0)18Yy aging, comparing the seroprevalence adjubtedge, the
differences between cancer patients and healthycipants were not significant in any of the agbgnoups (p=
0.673). Out of 33 (26%) participants who contactiwgh dog, 1 (3%) tested seropositive for ahticanis
antibodies; whereas from 94 (74%) participants wbaontacting with dog, 2 (2.1%) tested seropasifor antiT.
canis antibodies. There was no significant associati@h . canis seropositivity in cancer patients who are being
in contact with dog (p= 0.774).

DISCUSSION

In the present investigation, for the first timelian, we evaluated the seroprevalence of &ntianis antibodies
among cancer patients from Isfahan province, Centean. The obtained findings demonstrated thatfl97 cancer
patients, 3 (3.1%) samples were seropositive ftir dncanis antibodies; while none of the 30 healthy volunteers
were positive for antiFoxocara antibody. Regarding epidemiological situation @kdcariasis in Iran, Abdi et al
(2012) have reported that seropositivity for hun@mocariasis, soil contamination fdxocara spp. eggs and dogs
or cats infections with adult worm were 15.8%, 24.@nd 26.8%, respectively [12].Furthermore, in adgt
conducted by Hoseini Safa et al. (2014) on 427dchil whit 5-15 years old referred to the generalphals of
Isfahan province (Central, Iran), 1.39% of the sispad antiFoxocara antibody [11].
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Reviews have reported that many infections arebkshed causes of cancer. For example, the virumatu
Papillomavirus causes virtually all cervical cancers along wiglvesal other types, while hepatitis B and C cause
liver cancer. The bacteriubelicobacter pylori can lead to stomach cancer. Among the parasifection, the
Termatode ofSchistosoma, can increase the risk of bladder cancer [13]cdntrast, other studies revealed that
parasitic infections can induce resistance to thmor development. For exampl€& ypanosoma cruz infection
confers resistance to the tumor development in n@od also in vitro studies have shown toxic efeuft parasite
extracts on the cancer in cell cultures [14,1%, Jadidition, Toxoplasma gondii infection inhibits the tumor growth in
certain types of cancers in mouse models througticition of Thl immune responses and antiangiogactigities
[16]. Recently, Yousofi Darani et al (2009) haveaaleported thal. gondii parasites and. canis egg antigens
induce inhibition of the tumor growth in the fibewsoma mouse model [17].

The obtained findings demonstrated that there veasignificant difference in seroprevalenceTofanis infection
between the cancer patients and control group.asehe obtained results, we found that theremasignificant
association inf. canis IgG positivity between the male and female indinl$ in both groups. Similarly in several
studies there were no significant differenced.icanis IgG positivity between males and females (11,119,We
did not find any statistically significant differe@ in T. canis IgG positivity when age groups were compared.
Consistent with our results, various investigatiomsre not found any significant associationTincanis IgG
positivity when age groups were compared (11, 98, This might be explained by the limited sizeled sample in
each age group. The obtained findings in the ptestedy revealed there is no statistically sigmifitdifference in
seroprevalence of anfi- canis IgG antibody between individuals living in urbandarural areas both groups.
According to these findings, residential area hasfiect on the risk of the toxocariasis. In linéhnour results
Hosseini Safa et al (2015) found that individuadnty in urban and rural areas in Iran did not haignificant
difference in the seroprevalenceTofcanis infection (11). In contrast to our finding, Sadijat al. demonstrated a
significant correlation between places of livingthwseropositivity of toxocariasis (18). Here, waurfid that there
was no significant there was no significant relagidip contact with dog with seroprevalence of antanis IgG
antibody. Consistent with our findings, severaldstigations revealed there is no statistically iiggnt difference
between seroprevalence of ahtieanis IgG antibody and contact with dog (11, 20).

CONCLUSION

According to the obtained results, there was ndenie of association betwe@oxocara canis infection and cancer
risk. However, further studies should expl@teanis-related effects on cancer risk in larger sampde.si
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