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Abstract

The current study was done in Taiz city during the period from March 2019 to march 2020, this study aimed to determine
the prevalence of Toxoplasma gondii infection among cancer patients and to determine the association of T. gondii
seropositivity in cancer patients with gender, age and number of chemical doses in Al-Amal Center for Treatment of
Cancer Patients in Taiz governorate, Yemen, using serological test by rapid devise Toxo-kits method. A total of 368
blood samples from cancer patients were collected and examined for anti-Toxoplasma gondii 1gG and IgM antibodies.
The overall T. gondii seroprevalence, including both Immunoglobulin G (IgG) and Immunoglobulin M (IgM) positive
individuals was 42.12% (155/368). The seroprevalence rate of IgG and IgM antibodies was 41.58% (153/368) and
14.13% (52/368), respectively. Regarding sex, no statistically significant difference was found, with 65 seropositive out
of 148 (43.92%) in males and 90 out of 220 (40.91%) in females (P>0.05). The seroprevalence of T. gondii infection
was high in all age groups, especially in younger and older cancer patients (aged from 1-10 and >80 years old), (50.00%)
in each; while the lower seroprevalence (25.81%) was detected in cancer patients aged 21 to 30 years old, but the
differences were not significant (P> 0.05). Moreover, the seroprevalence of toxoplasmosis was higher in individuals
treated with chemotherapy (43.07%) than those not used chemotherapy (39.60%), with no significant difference
(P>0.05). T. gondii infection remains a major threat to cancer patients, and it needs proper screening, diagnosis and

treatment.
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1. Introduction

Toxoplasma gondii is an obligate intracellular protozoan
parasite. The first described in 1908 by Nicolle and
Manceaux in tissues of North African rodent called gundi
[1]. T. gondii is a single-cell apicomplexan parasite,
infects most genera of warm-blooded animals (birds and
mammals) worldwide causing toxoplasmosis [1,2,3].
The infective stages are tachyzoites, bradyzoites in
tissues cysts [4-7], and sporozoites in sporulated oocyst

[8].

Infection with T. gondii by the ingestion of sporulated
oocysts with drinks or foods, these present in feces of
infected cats [9]. Moreover, toxoplasmosis can be
acquired upon the consumption of undercooked / raw
infected bird or mammalian meat contain tissues cysts
[10]. Forthermore, T. gondii transmitted through the
gastrointestinal tract in the tachyzoites form to the body
and invade various parts of the body as the heart, the

muscles and the brain [11]. In addition, T. gondii can
transmitted by organ transplantation [12, 13], there are
another ways to transmission T. gondii such as blood
transfusion [14] and transplacental transmission from the
infected mother to her fetus [15].

T. gondii has two cycles which include sexual cycle in
epithelial cells of cat intestine and asexual cycle in
infected animals and human [16]. The tissues cysts of T.
gondii permit the parasite to evade host immune. When
the tissues cysts rupture, the released bradyzoites are
killed by immune system of host. If the host immune
system becomes compromised, due to AIDS or
chemotherapy in cancer, these bradyzoites will develop
into tachyzoites lead to active toxoplasmosis [17].
Patients receiving chemotherapy are more susceptible
to Toxoplasma infections. Many studies have reported
that the rate of reactivation of a latent T. gondii infection
was higher in different types of cancers particularly those
of the eye, brain, blood and breast [18].
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T. gondii was consider the most common global parasite
[7]. The prevalence of toxoplasmosis in humans
worldwide was estimated to be 30-50% of the world
population [19]. The prevalence is high in humid and
warmer area [2, 20]. The toxoplasmosis seroprevalence
appears vary from region to another region depending on
exposure to infective stage. While it was recorded over
14% in United States of America [4], below 30% was
observed in South East Asia and Northern Europe [21,
221, 47% in France [21], above 60% in Latin America
and region tropical Africa [23, 24] and more than 80% in
South America [4]. In Meddle east and North Aferica,
there are no statistical accurate for toxoplasmosis
prevalence [24]. Whereas, in Arab countries the overall
incidence rate of toxoplasmaosis is approximately 30% to
50%, making it among the global regions with the highest
prevalence [25]. Furthermore, until today, there has been
no widely acknowledged human vaccination against
toxoplasmosis [26].

Cancer patients are at high risk of developing severe
disease, from one hand being immunocompromised from
the cancer itself and from the other hand reactivation of
a latent T. gondii infection can occur due to cancer
therapy [27]. Therefore, there is increasing interest in
exploring the causation between T. gondii infection and
cancer [28, 29]. Thomas his fellows demonstrated that
toxoplasmosis might cause brain cancer [30]. Another
study reported relationship between T. gondii and oral
cancer [31]. Studies conducted by Yu and Zhou showed
T. gondii to be common in cancer patients in eastern
China, and that blood transfusion and chemotherapy
could promote the spread of this parasite [32, 33].
Moreover, T. gondii is incriminated to be responsible for
the progression of malignant diseases by inhibiting
apoptosis, and increasing dendritic cells and
macrophages motility [34, 35].

In Yemen, as a one of the least-developed countries, a
few studies have been conducted on T. gondii infection
among different population categories in different areas,
mainly focusing on the epidemiology of infection among
pregnant women. There is no study on the seroprevalence
of T. gondii infection among cancer patients in Yemen.
The present study aims to shed light on the prevalence of
T. gondii infection among the vulnerable population of
cancer patients and explore potential links between T.
gondii seroprevalence and patient characteristics. This
information can help improve the understanding the
impact of T. gondii on the health and well-being of
cancer patients, which is an important public health
concern. The findings from this study in the Yemeni
context could also contribute to the broader
understanding of T. gondii epidemiology in cancer
populations.

2. Materials and Methods
2.1. Study design, setting and population

This is a cross-sectional study conducted among cancer
patients at Al-Amal Center for Treatment of Cancer
Patients in Taiz city, the capital of Taiz Governorate,
Yemen. It was conducted on the toxoplasmosis among
cancer patients at different ages (from one to >80 years)
in both sexes. Blood samples were collected from 368
cancer patients attended Al-Amal Center in Taiz city
during the period from march 2019 to march 2020.

2.2. Detection of Toxoplasma gondii

A total of 368 blood samples were taken from patients
with different types of cancer at Al-Amal center in Taiz
city.

Three to five millilitres of venous blood samples were
taken from each patient as a part of the routine
investigation. The blood samples were placed in a sterile
plain test tubes and allowed to clot naturally at room
temperature for 30 minutes, after that, the serum was
separated by centrifugation at 3000 rpm for 5 minutes.
All sera were transferred to Eppendorf tubes and stored
at -20 °C until being tested. The sera were examined for
the presence of 1gG and IgM antibodies against T. gondii
by devise a commercially available rapid devise Toxo-
kits (ENCODE, China) based on the manufacturer’s
instructions. The paper of Kits determines the time of
reading the results through twenty minutes and not read
the results after twenty minutes.

2.3. Statistical analysis

By using Statistical Package for the Social Sciences
(SPSS) software, version 24, the researchers calculate the
frequencies of numerical data and find the association
between variables by using Chi-square test, which
considering significance when P-value less than 0.05.

3. Results

The results of this study showed that 155 cases (42.12%)
out of the total 368 screened cancer patients were
seropositive  for anti-Toxoplasma antibodies by
serological test using devise Toxo-kits, and 213
(57.88%) were negative. The overall IgG antibodiesto T.
gondii were found to be 153 (41.58%) in cancer patients
and IgM antibodies were found in 52 cancer patients
(14.13%). In detail, anti-T. gondii 1gG alone was found
in 103 (27.99%) of cancer patients, IgM antibodies were
found in only 2 (0.54%) of cancer patients. In addition,
anti-T. gondii 1gG and IgM antibodies together were
found in 50 (13.59%) of cancer patients (Table 1).
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Table 1: Seroprevalence of Toxoplasma gondii IgG
and/or IgM antibodies among 368 cancer patients.

Cancer patients (N=368)

Antibodies

Positive
Anti-T. gondii 19G 103 27.99 265 72.01
Anti-T. gondii IgM 2 0.54 366 99.46
Anti-T. gondii IgG and IgM
(together) 50 13.59 318 86.41
Total 155 42.12 213 57.88

Regarding sex, the seroprevalence of T. gondii specific
IgG antibody was higher in males (43.92%) than that in
females (40.91%), but there was no statistically
significant difference in the toxoplasmosis between
males and females (P > 0.05), (Table 2).

Table 2: Seroprevalence of toxoplasmosis among
cancer patients, in relation to sex.

No. of Toxoplasmosis
Cancer
Patients | tVe Yo
Female 220 90 40.91 130 59.09
Male 148 65 43.92 83 56.08 0.566
Total 368 155 42.12 213 57.88

In this study, it has been found that the seroprevalence
rate of toxoplasmosis observed irregular in the age
groups, it was higher in the child and older cancer
patients age groups (1-10 and >80 years) consisted equal
rate (50.00%) in each, while the lower seroprevalence
rate was found in the age group 21-30 years (25.81%).
There was no statistically significant in the seropositivity
of toxoplasmosis among different age groups (P>0.05),
as shown in table (3).

Table 3: Seroprevalence of toxoplasmosis among
cancer patients, in relation to age.

Toxoplasmosis

Age Group | No. of Cancer

(Years) Patients wvel % | vel % FEREE
1-10 24 12 {50.00| 12 |50.00
11-20 29 11 |3793| 18 |[62.07
21-30 31 8 [25.81| 23 |[74.19
31-40 60 28 |46.67| 32 |[53.33
41-50 67 21 |31.34| 46 [68.66| 0.237
51-60 69 34 149.28| 35 |50.72
61-70 52 25 |48.08| 27 |[51.92
71-80 24 10 [41.67| 14 |58.33
>80 12 6 |50.00f 6 |50.00

The seroprevalence rate of infection with T. gondii was
higher in cancer patients who exposed to chemotherapy
doses (43.07%) than those not exposed to chemical doses
(39.60%). Nevertheless, there was no significant
difference of toxoplasmosis in the cancer patients

exposed and not exposed to chemical doses (P > 0.05),
as shown in Table (4).

Table 4: Seroprevalence of toxoplasmosis among
cancer patients, in relation to chemotherapeutic doses.

Toxoplasmosis

Using

chemotherapy No. tested P- value
No 101 40 |[39.60 | o1 60.40
0.548
Yes 267 115 |43.07 | 152 | 56.93

4. Discussion

Many previous studies conducted to investigating of
toxoplasmosis infections (most of them among pregnant
women) in different regions in Yemen showed the
overall seroprevalence rate was ranged from 20.43% to
83.1%. To our knowledge, the current work is the first
preliminary study on the seroprevalence of T. gondii
infection among cancer patients in Yemen. Cancer
patients are susceptible to infection with a diversity of
pathogens, including T. gondii [31, 36-38]. In this study,
the overall seroprevalence of toxoplasmosis in cancer
patients was 42.12%. When compared to other countries,
the seroprevalence reported in this study was higher than
that reported from Jordan (39.5%)[39] and liked to near
that reported from Iran (45%, 45.2% and 45.8)[37, 40,
41], respectively. However, the higher seroprevalence
rate of toxoplasmosis reported in cancer patients in
Turkey in two studies was 60.0% [42] and 63% [43], and
in Iran, it was 64% [44]. Contrary to that, a lower
seroprevalence of T. gondii infection among cancer
patients was reported in other countries such as Saudi
Arabia (30.6%) [45], Egypt (20%) [46] and in China, it
was 21.72% [32] and 16.7% [45]. The discrepancy
between the results of the current study and findings of
the above-mentioned studies may be due to the
geographical factors, the size of studied sample, social
and economical factors, hygiene, sanitation, eating habits
and weakening immunity at cancer patients.

In the present study, the seropositivity rates of anti-
Toxoplasma 1gG, IgM, and combined IgG/IgM
antibodies in cancer patients were higher (41.58%,
14.13%, and 13.59%), respectively. This is typically may
be due to weakened host immunity in cancer patients
which may allow the reactivation of past chronic
Toxoplasma infection or increasing the possible risk of
acquiring new infection[47]. Compared to other studies
conducted on cancer patients in many other countries
worldwide, the closely figures of anti-Toxoplasma 1gG
were reported as 36% in Egypt [48], 39.5% in
Jordan[39], 38.27% in Iraqi breast cancer women [49],
and 41.51%, 45.8% and 45.2% in Iran [38, 41, 50]
respectively. Whereas, the highest seropositivity of anti-
Toxoplasma IgG was recorded in some countries such as
Egypt it was 66.7%, 92%, 55.8% and 62.5% [47, 51-53]
respectively, in Iraq 49.0%, 72.22% and 82.1% [54-56],
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and in Iran 62.6% and 86.4% [44, 57], respectively. Also,
in Nepal, IgG seroprevalence was 68.7% among patients
having ocular malignancies [58].

Contrarily, the lower seropositivity rates of anti-
Toxoplasma IgG among cancer patients were recorded in
various locations of the world. In Egypt, 20% of cancer
patients had anti-T. gondii 1gG antibodies [59], while in
Thi-Qar provinvce of Irag, the positive rate of anti-T.
gondii IgG antibodies in the cancer patients was 30%
[60]. Farthermore in Iran, the seroprevalence of anti-
Toxoplasma 1gG was 36.6%, 13% and 30.6% among
cancer patients [61-63], respectively. Also, different
studies were conducted among cancer patients in various
localities in China, anti-T. gondii IgG was reported in
6.02%, 35.56%, 20.59%, 16.72%, 16.0% and 6.16% |2,
3, 13, 33, 64], respectively.

Concerning of anti-T. gondii IgM, the seropositivity in
the current study was 14.13%, which is much lower than
that was recorded in Egypt (24%) among cancer patients
after chemotherapy [51]. This is may be due to
reactivation of a latent infection. However, our result was
higher than seropositivity rates of toxoplasmosis were
reported among cancer patients by other studies in
different parts of the world. In Egypt, it was 9.2%, 3.8%
and 4% [47, 52, 59] respectively, as well as 2.5% in
Jordan [39], and 4.93% and 0.33% in lraq [49, 54]
rrespectively. Also, it was higher than that reported in
other countries such as lIran (0.94%, 0.66%, 7.6% and
2%) [38, 44, 57, 62], respectively. Furthermore, the
seropositivity of anti-T. gondii IgM in China was 6.27%
[32], 1.58% [65] and 2.8% [33].

In the present study, the seroprevalence of T. gondii was
no significantly higher in males (43.92%) than in females
(40.91%). This finding is consistent with some studies
were conducted in other parts of the world [32, 39, 46,
59, 61, 65, 66], with no significant differences. This may
be attributed to the increased risk of exposure of males
due to more outdoor activities and the habit of eating
outdoor foods [67]. In contrast, some studies found a
higher seroprevalence of toxoplasmosis in females than
in males [10, 50, 60]. While the seroprevalence of
toxoplasmaosis in cancer patients equal in both males and
females as study done in Basra province, Iraq [43]. The
different variation between males and females
seroprevalence of toxoplasmosis may be due to many
factors as social activities, sex differences in immune
response, difference in exposure to toxoplasmosis
infection, occupational difference [68], and infection
intensity [60].

In this study, the seroprevalence rate of toxoplasmosis is
observed to be irregular among the age groups. This is
may be attributed to the impairment of the immune
system and exposure to infection dueto bad life
conditions as result to the war. Some studies observed
that the seroprevalence of toxoplasmaosis increased with

age [10, 46, 57, 69]. This was explained as reflectance to
the increased possibility of exposure to toxoplasmosis
during a person’s lifetime.

It is known that cancer patients which exposed to
chemotherapy are suffering from immune suppression
that helps on activation of parasite to percent wide spread
in the patient's body [31], and the immunological status
of host is most important factor for infection with
toxoplasmosis [37]. The present study showed that
toxoplasmosis has a slightly higher seroprevalence
among cancer patients receiving chemotherapy (43.07%)
than those not receiving chemotherapy (39.60%), it is
inagreement with study done in Thi-Qar province, Irag
[60], which reported high seroprevalence among cancer
patients who area undergoing to chemotherapy (37.63%)
comparing with those not exposing to chemotherapy
(14.29%). This difference is because chemotherapy acts
on immune inhibition in cancer patients undergoing
chemotherapy. On the other hand, this study is
disagreement with study conducted in Eastern China,
which recorded high seroprevalence of T. gondii in
patients no taking chemotherapy [32].

Conclusion

This study showed high seroprevalence of anti-T. gondii
IgG and IgM antibodies among cancer patients who
attended Al-Amal Center for Treatment of Cancer
Patients in Taiz governorate, Yemen. At the same time,
the infection showed higher in males than females and
also among all age categories. Furthermore,
oxoplasmosis represents a major cause of morbidity in
cancer patients undergoing chemotherapy. Therefor, it is
imperative that improved integrated measures should be
conducted to prevent severe infection and dissemination,
and also control T. gondii infection in cancer patients
and general population.

Acknowledgements

The authors would like to thank the participants of cancer
patients and the administration of Al-Amal Center for
Treatment of Cancer Patients in Taiz governorate,
Yemen for their cooperation throughout this study.

References

[1] C. Nicolle and L. Manceaux, “Sur une infection a’
corps de Leishman (ouorganismes voisins) du
gondi” C R Acad Sci (Paris) vol. 147, pp. 763766,
1908. (Cited from Fallahi et al., 2018).

[2] F. Robert-Gangneux and M. L. Darde
“Epidemiology and diagnostic strategies for
toxoplasmosis” Clin Microbiol Rev., vol. 25, pp.
264-296, 2012.

EJUA-BA | September 2024

257



EJUA Electronic Journal of University of Aden for Basic and Applied Sciences

Vol. 5, No. 3, September 2024

Al-Taj and Alkobati Pages 254-262

https://ejua.net

[3] S. Fallahi, A. Rostami, M. N. Shiadeh, H.
Behniafar, and S. Paktinat, “An updated literature
review on maternal-fetal and reproductive disorders
of Toxoplasma gondii infection” Journal of
Gynecology Obstetrics and Human Reproduction,
vol. 47, no. 3, pp. 133-140, 2018.

[4] J. M. Furtado, J. R. Smith, R. Jr. Belfort, D. Gattey
and K. L. Winthrop “Toxoplasmosis: a global
threat” J Glob Infect Dis, vol. 3, pp. 281-284, 2011.

[5] J. P. Dubey and C. P. Beattie, “Toxoplasmosis of
animals and man” Boca Raton, Florida., CRC Press,
pp. 1-220, 1988.

[6] J. P. Dubey, “Advances in the life cycle of
Toxoplasma gondii” Int J Parasitol, vol. 28, pp.
1019-1024, 1998.

[71 A. M. Tenter, A. R. Heckeroth and L. M. Weiss,
“Toxoplasma gondii: from animals to humans” Int J
Parasitol., vol. 30, pp. 1217-1258, 2000.

[8] M. S. Ferreira and A. S. Borges “Some aspects of
protozoan infections in immunocompromised
patients: a review” Memdrias do Instituto Oswaldo
Cruz, vol. 97, pp. 443-457, 2002.

[9] J. L. Jones, V. Dargelas, J. Roberts, C. Press, J. S.
Remington and J. G. Montoya, “Risk factors for
Toxoplasma gondii infection in the United States”
Clin. Infect. Dis., vol. 49, pp. 878-884, 2009.

[10] W. Cong, G. H. Liu, Q. F. Meng, W. Dong, S. Y.
Qin, F. K. Zhang, X. Y. Zhang, X. Y. Wang, A. D.
Qian, and X. Q. Zhu, “Toxoplasma gondii infection
in cancer patients: Prevalence, risk factors,
genotypes and association with clinical diagnosis”
Cancer Letters, vol. 359, pp. 307-313, 2015.
https://doi.org/10.1016/j.canlet.2015.01.036.

[11] N. F. Jumaian, “Seroprevalence and risk factors for
Toxoplasma infection in pregnant women in
Jordan” 5T East 5T Mediterr Health J., vol. 11, pp.
45-51, 2005.

[12] R. G. Brooks and J. S. Remington, “Transplant-
related infections” In: J. V. Bennett and P. S.
Brachman, eds. “Hospital infections” 2nd edn.
Boston: Little, Brown and Co, 1986: 581-618,
1986.

[13] D. M. Israelski, and J. S. Remington,
“Toxoplasmosis in the non-AIDS
immunocompromised host” In: J. Remington and
M. Swartz, eds., “Current clinical topics in
infectious diseases” London: Blackwell Scientific
Publications, pp. 322-56, 1993.

[14] M. Castagnini, S. Bernazzali, C. Ginanneschi, B.
Marchi, M. Maccherini, C. Tsioulpas and P.
Tanganelli, “Fatal disseminated toxoplasmosis in a
cardiac transplantation with seropositive match for
Toxoplasma: Should prophylaxis be extended?”
Transpl Immunol, vol. 18, pp. 193-197, 2007.

[15] J. G. Montoya, and J. S. Remington, “Management
of Toxoplasma gondii infection during pregnancy”
J. Clin. Infect. Diseases, vol. 47, no. 4, pp. 554-566,
2008.

[16] J. P. Dubey, “History of the discovery of the life
cycle of Toxoplasma gondii” Int J Parasitol, vol.
39, no. 8, pp. 877-882, 2009.

[17] A. R. Satoskar, G. L. Simon, P. J. Hotez and M.
Tsuji, “Medical parasitology” Austin, Texas:
Landes Bioscience. pp. 297, 2009.

[18] N. Kalantari, Z. A. Darabi, S. Siadati, N.
Nikbakhsh, M. Ghasemi, T. Ghaffari, S. Ghaffari,
and M. Bayani, “Detection of Toxoplasma gondii
DNA in malignant breast tissues in breast cancer
patients” Int J Mol Cell Med, vol. 6, pp. 190-196,
2017.
https://doi.org/10.22088/acadpub.BUMS.6.3.190

[19] J. Flegr, J. Prandota, M. Sovi¢kova, and Z. H. Israili,
“Toxoplasmosis - A global threat. Correlation of
latent toxoplasmosis with specific disease burden in
a set of 88 countries” PLoS ONE, vol. 9, no. 3, pp.
€90203, 2014.
https://doi.org/10.1371/journal.pone.0090203.

[20] J. P. Dubey, “Toxoplasmosis of animals and
humans” Boca Raton, Florida: CRC Press, p. 313,
2010.

[21]J. P. Allain, C. R. Palmer and G. Pearson,
“Epidemiological study of latent and recent
infection by Toxoplasma gondii in pregnant women
from a regional population in the U.K.” J Infect.,
vol. 36, pp. 189-96, 1998.

[22] J. P. Dubey and J. L. Jones, “Toxoplasma gondii
infection in humans and animals in the United
States” Int J Parasitol., vol. 38, pp. 125778, 2008.

[23] G. C. Fernandes, R. S. Azevedo, M. Amaku, A. L.
Yu and E. Massad, ‘“Seroepidemiology of
Toxoplasma infection in a metropolitan region of
Brazil” Epidemiol Infect., vol. 137, pp. 1809-15,
20009.

[24] M. M. Obaidat, N. A. Al-Sheyab, A. E. Bani Salman
and S. Q. Lafi, “Seroepidemiology and risk factors
of Toxoplasma gondii infection in undergraduate
university female students in Jordan” Epidemiology
and Infection, 1-6, 2014,
https://doi.org/10.1017/S0950268814003604.

258

2024 swiss | EJUA-BA


https://doi.org/10.1016/j.canlet.2015.01.036
https://doi.org/10.22088/acadpub.BUMS.6.3.190
https://doi.org/10.1371/journal.pone.0090203
https://doi.org/10.1017/S0950268814003604

Pages 254-262

Seroprevalence of Toxoplasma Gondii Among Cancer Patients in Al-Amal Center for Treatment of Cancer Patients in
Taiz City, Yemen

[25] G. Pappas, N. Roussos, and M. E. Falagas,
“Toxoplasmosis snapshots: global status of
Toxoplasma gondii seroprevalence and implications
for pregnancy and congenital toxoplasmosis” Int J
Parasitol, vol. 39, no. 12, pp. 1385-1394, 20009.
https://doi.org/10.1016/j.ijpara.2009.04.003

[26] J. L. Jones, D. Kruszon-Moran, K. Sanders-Lewis
and M. Wilson, “Toxoplasma gondii infection in the
United States, 1999 - 2004, decline from the prior
decade” Am J Trop Med Hyg, vol. 77 pp. 405-410,
2007. PMID:17827351.

[27] J. K. Frenkel, M. Amare, and W. Larsen, “Immune
competence in a patient with Hodgkin’s disease and
relapsing toxoplasmosis™ Infection, vol. 6, pp. 84—
91, 1987.

[28] L. Liu, P. Wang, J. Xu, and C-M. Xia, “Increased
risk of Toxoplasma gondii infection in cancer
patients: a meta-analysis of current evidence based
on case-control study” Acta Tropica, vol. 192, pp.
30-40, 2019. DOl
10.1016/j.actatropica.2019.01.010.

[29] A. Caner, “Toxoplasma gondii could have a
possible role in the cancer mechanism by
modulating the host’s cell response” Acta
Tropica,lvol. 220, no. 13, pp. 105966-105977,
2021. DOI 10.1016/j.actatropica.2021.105966.

[30] F. Thomas, K. D. Lafferty, J. Brodeur, E. Elguero,
M; Gauthier-Clerc, and D. Missé, “Incidence of
adult brain cancers is higher in countries where the
protozoan parasite Toxoplasma gondii is common”
Biol Lett, vol. 8, pp. 101-103, 2012.

[31] D. M. Israelski, and J. S. Remington,
“Toxoplasmosis in patients with cancer” Clinical
Infectious Diseases, vol. 17, no. 2, pp. 423-435,
1993.

[32] N. Zhou, X. Y. Zhang, Y. X. Li, L. Wang, L. L.
Wang, and W. Cong, “Seroprevalence and risk
factors of Toxoplasma gondii infection in oral
cancer patients in China: A case-control prospective
study” Epidemiology and Infection, vol. 146, pp.
1891-1895, 2018.
https://doi.org/10.1017/S0950268818001978.

[33] Y. Yu, D. Guo, T. Qu, S. Zhao, C. Xu, L. Wang, Z.
Wang, H. Fu, X. Zhang, and N. Zhou, “Increased
risk of Toxoplasma gondii infection in patients with
colorectal cancer in eastern China: seroprevalence,
risk factors, and a case-control study” Biomed
Research International; 2020: 2539482-2539497.
DOI 10.1155/2020/2539482.

[34] J. C. Carmen, and A. P. Sinai, “Suicide prevention:
disruption of apoptotic pathways by protozoan
parasites” Mol Microbiol, vol. 64, pp. 904-16,
2007.

[35] M. Baumgartner, “Enforcing host cell polarity: an
apicomplexan parasite strategy ~ towards
dissemination” Curr Opin Microbiol, vol. 14, pp.
436-44, 2011.

[36] J. Klastersky, and M. Aoun, “Opportunistic
infections in patients with cancer” Annals of
Oncology, wvol. 15, pp. 329-335, 2004.
https://doi.org/10.1093/annonc/mdh947.

[37] A. Abdoli, M. Barati, A. Dalimi, M. Pirestani, and
S. J. Hoseini, “Toxoplasmosis among patients with
immunocompromising conditions: a snapshot”
Journal of Archives in Military Medicine; vol. 4, no.
4,e41832,2016.

[38] A. Abdoli, M. Barati, M. Pirestani, and A. Dalimi,
A. “Screening of toxoplasmosis in cancer patients:
a concern” Tropical Doctor, vol. 49, no. 1, pp. 31—
34, 2019.
https://doi.org/10.1177/0049475518801618.

[39] N. S. Hijjawi, M. J. Al-Khreisat, O. M. Abuyaman,
A. M. Abdelfatah, E. M. Rababah, M. A. W. Al-
Tamimi, M. A. Al-Hiari, and A. M. Zueter,
“Seroprevalence of Toxoplasma gondii in cancer
patients admitted to Hospitals of the Royal Medical
Services in Jordan” Jordan Journal of Biological
Sciences, vol. 11, no. 5, pp. 537-540, 2018.

[40] E. Ahmadpour, A. M. Daryani, S. Sarvi, M. Aarabi,
A.  Mizani, et al. “Toxoplasmosis in
immunocompromised patients in Iran: a systematic
review and meta-analysis” J Infect Dev Countries,
vol. 8 no. 12, pp. 1503-10, 2014
doi:10.3855/jidc.4796.

[41] M. Haghbin, S. Maani, M. A. Bagherzadeh, A.
Bazmjoo, H. Shakeri, A. Taghipour, S. Falahi, A.
Kenarkoohi, M. Badri, and A. Abdoli, “Latent
toxoplasmosis among breast cancer patients in
Jahrom, South of Iran” International Journal of
Breast Cancer, 2023, Article ID 4792260, 8 pages.
https://doi.org/10.1155/2023/4792260

[42] M. Alim, S. Ozcelik, and N. Ozpinar,
“Seroprevalence of anti-Toxoplasma gondii
antibodies in patients receiving cancer treatment”
Cumhuriyet Medical Journal, vol. 40, no. 1, pp. 19-
24, 2018. https://doi.org/10.7197/223.vi.387046.

[43] S. Yazar, O. Yaman, B. Eser, F. Altuntas, F.
Kurnaz, and I. Sahin “Investigation of anti-
Toxoplasma gondii antibodies in patients with
Neoplasia” J Med Microbiol., vol. 53, pp. 1183-
1186, 2004.

[44] M. Mahmoudi, E. Rajabi, A. Mirzaei, “Toxoplasma
gondii infection in cancer patients in Guilan, Iran:
prevalence and risk of acquired or reactivation of
latent Toxoplasmosis” Journal of Basic Research in
Medical Sciences, vol. 6, no. 3, pp. 3441, 2019.

EJUA-BA | September 2024

259


https://doi.org/10.1016/j.ijpara.2009.04.003
https://doi.org/10.1017/S0950268818001978
https://doi.org/10.1177/0049475518801618
https://doi.org/10.1155/2023/4792260
https://doi.org/10.7197/223.vi.387046

EJUA Electronic Journal of University of Aden for Basic and Applied Sciences

Vol. 5, No. 3, September 2024

Al-Taj and Alkobati Pages 254-262

https://ejua.net

[45] R. Wassef, R. Abdel Malek, E. Rizk, and A.
Boghdady, “Toxoplasmosis: An overlooked
infection in cancer patients” Ann Oncol., vol. 27, pp.
1383, 2016.

[46] A. Imam, F. G. Al-Anzi, M. A. Al-Ghasham, M. A.
Al-Suraikh, A. O. Al-Yahya, and Z. Rasheed,
“Serologic evidence of Toxoplasma gondii infection
among cancer patients: A prospective study from
Qassim Region, Saudi Arabia” Saudi Med J., vol.
38, pp. 319, 2017.

[47] M. 1. Ali, W. M. Abd El Wahab, D. A. Hamdy, and
A. Hassan, “Toxoplasma gondii in cancer patients
receiving chemotherapy: seroprevalence and
interferon gamma level” J Parasit Dis., vol. 43, no.
3, pp. 464471, 2019.
https://doi.org/10.1007/s12639-019-01111-9

[48] H. M. Khalil, M. K. Makled, M. E. Azab, H. M.
Abdalla, E. A. El Sherif, and N. S. Nassef,
“Opportunistic parasitic infections in
immunocompromised hosts” J Egypt Soc Parasitol,
vol. 21, pp. 657-658, 1991.

[49] M. A. Merdaw, Z. A. Jaffar, Z. M. Ali, and H. H.
Khalil, “Correlation of toxoplasmosis
seroprevalence and serum level of interleukin-10 in
Iraqi breast cancer women” Indian Journal of
Forensic Medicine & Toxicology, vol. 14, no. 4, pp.
1973-1978, 2020.

[50] M. Ghasemian, S. Maraghi, J. Saki, and M. Pedram,
“Determination of antibodies (IgG, IgM) against
Toxoplasma gondii in patients with cancer” lranian
Journal parasitology, vol. 2, no. 4, pp. 1-6, 2007.

[51] A. M. El Shazly, E. M. Afify, and T. A. Morsy,
“Antibodies against Toxoplasma in children and
adults with malignancy” J Egypt Soc Parasitol, vol.
26, pp. 781-787, 1996.

[52] N. E. Mostafa, E. F. Abdel Hamed, H. E. Rahed, S.
Y. Mohamed, M. Abdelgawad, and A. M. Elashali,
“The relationship between toxoplasmosis and
different types of human tumors” J Infect Dev
Ctries, vol. 12, no. 2, pp. 137-141, 2018.
https://doi.org/10.3855/jidc.9672

[53] A. A. EIBIihy, S. M. Alhusseiny, S. Abd EImabood,
and S. N. EIl-Beshbishi, “Toxoplasma gondii
seropositivity among Egyptian children with
haematological —malignancies”  Parasitologists
United Journal, vol. 16, no. 1, pp. 57-63, 2023.
https://doi.org/10.21608/puj.2023.199269.1204.

[54] A. L. Molan, and E. H. Rasheed, “Study the possible
link between Toxoplasmosis and different kinds of
cancer in Iraq” Am J Life Sci Res., vol. 4, no. 3, pp.
83-88, 2016.

[55] M. M. Assim, and E. J. Saheb, “The association of
severe toxoplasmosis and some cytokine levels in
breast cancer patients” lraqi Journal of Science, vol.
59, no. 3, pp. 1189-1194, 2018.
DOI:10.24996/ijs.2018.59.3A.6

[56] I. A. Al-Tameemi, B. H. Abdullah, and S. J. Raisan,
(2019). Seroprevalence of Toxoplasma gondii
among cancer patients in Basrah Province/lraq.
World Journal of Pharmaceutical Research, vol. 8,
no. 1, pp. 193-199, 2019.
https://doi.org/10.20959/wjpr20191-13808.

[57] N. Kalantari, S. Ghaffari, M. Bayani, M. M. Elmi,
D. Moslemi, N. Nikbakhsh, and F. Ghavipanjeh,
“Preliminary study on association between

toxoplasmosis and breast cancer in Iran” Asian Pac
J Trop Biomed, vol. 5, no. 1, pp. 44-47, 2015.

[58] S. K. Rai, M. P. Upadhyay, and H. G. Shrestha,
“Toxoplasma infection in selected patients in
Kathmandu, Nepal” Nepal Med Coll J, vol. 5, pp.
89-91, 2003.

[59] R. Abdel Malek, R. Wassef, E. Rizk, H. Sabry, N.
Tadros, and A. Boghdady, “Toxoplasmosis an
overlooked disease: Seroprevalence in cancer
patients” Asian Pacific Journal of Cancer
Prevention, 19, no. 7, pp. 1987-1991, 2018.
https://doi.org/10.22034/APJCP.2018.19.7.1987

[60] B. A. Al-Aboody, and N. K. Al-Rekaby,
“Prevalence of toxoplasmosis among cancer
patients in Thi-Qar province, Iraq” Journal of
Biotechonology, vol. 16, no. 3, pp. 24-30, 2017.

[61] N. Kalantari, J. Rezanejad, A. Tamadoni, S.
Ghaffari, J. Alipour, and M. Bayani, “Association
between Toxoplasma gondii exposure and
paediatrics haematological malignancies: A case-
control study” Epidemiology and Infection, vol.
146, pp- 1896-1902, 2018.
https://doi.org/10.1017/S0950268818002194.

[62] N. Arefkhah, S. A. Hosseini, R. Karimzade, A.
Moshfe, F. Hadinia, R. A. Larki, M. A. N.
Mozaffari, and A. Hadinia, A. “Seroprevalence and
risk factors of Toxoplasma gondii infection among
Cancer and Hemodialysis Patients in southwest
Iran” Clinical Epidemiology and Global Health,
vol. 7, pp. 596-599, 2019.
https://doi.org/10.1016/j.cegh.2019.01.007

[63] N. Arefkhah, Q. Asgari, F. Rajabi, F. Sajadian, and
M. S. Bahreini, “Evidence of association of
Toxoplasma gondii infection with brain tumors in
Southern Iran: A case control study” International
License, pp. 1-10, 2022.
https://doi.org/10.21203/rs.3.rs-1700804/v1

260

2024 swiss | EJUA-BA


https://doi.org/10.1007/s12639-019-01111-9
https://doi.org/10.3855/jidc.9672
https://doi.org/10.21608/puj.2023.199269.1204
https://doi.org/10.20959/wjpr20191-13808
https://doi.org/10.22034/APJCP.2018.19.7.1987
https://doi.org/10.1017/S0950268818002194
https://doi.org/10.1016/j.cegh.2019.01.007
https://doi.org/10.21203/rs.3.rs-1700804/v1

Pages 254-262

Taiz City, Yemen

Seroprevalence of Toxoplasma Gondii Among Cancer Patients in Al-Amal Center for Treatment of Cancer Patients in

[64] H. Ye, M. Lu, Q. Liu, Y. Lin, L. Tang, and Z. Ren,
“Beneficial effect of Toxoplasma gondii infection
on the prognosis of breast cancer was modified by
Cytokines” Clinical Epidemiology, vol. 15, pp.
469-481, 2023.

[65] L. Wang, L. Y. He, D. Meng, Z. W. Chen, H. Wen,
G. S. Fang, Q. L. Luo, K. Q. Huang, and J. L. Shen,
“Seroprevalence and genetic characterization of
Toxoplasma gondii in cancer patients in Anhui
Province, Eastern China” Parasites and Vectors,
vol. 8, no. 1, pp. 1-7, 2015.
https://doi.org/10.1186/s13071-015-0778-5.

[66] E. Konishi, Y. Houki, K. Harano, R. S. Mibawani,
D. Marsudi, S. Alibasah, and Y. P. Dachlan, “High
prevalence of antibody to Toxoplasma gondii

among humans in Surabaya, Indonesia” Jap J Infec
Dis., vol. 53, pp. 238-241, 2000.

[67] S. Bamba, M. Cisse, I. Sangare, A. Zida, S. Ouattara
and R. T. Guiguemde, “Seroprevalence and risk
factors of Toxoplasma gondii infection in pregnant
women from Bobo Dioulasso, Burkina Faso” BMC
Infect Dis., vol. 17, no. 1, pp. 482, 2017.
https://doi:10.1186/s12879-017-2583-6.

[68] S. L. Klein and K. L. Flanagan, “Sex differences in
immune responses” Nature Reviews Immunology,
vol. 16, pp. 626-638, 2016.

[69] Y. B. Zhang, W. Cong, Z. T. Li, X. G. Bi, Y. Xian,
Y. H. Wang, X. Q. Zhu, and K. X. Zhang,
“Seroprevalence of Toxoplasma gondii Infection in
Patients of Intensive Care Unit in China: A Hospital
Based Study” Biomed Res Int., 2015, pp. 908217.
doi: 10.1155/2015/908217

EJUA-BA | September 2024

261


https://doi.org/10.1186/s13071-015-0778-5
https://doi:10.1186/s12879-017-2583-6
https://doi.org/10.1155%2F2015%2F908217

EJUA Electronic Journal of University of Aden for Basic and Applied Sciences

Vol. 5, No. 3, September 2024 Al-Taj and Alkobati Pages 254-262
https://ejua.net
dfiay Alaa

dadlaal Ja) 3S o Ao 0aa siall o ) ua o O sotign Lo Dl geuS oillf Juddal Luaal) JLESN)

Craad) ¢ Jad Alida b ol ) ua e

2 LA fpun Ao dasa g FIzL) sae daa
el - e - n el ~ulail] o slel] S - o sl sl i !
ol - jui dealn <A latl o slel] LS — o ) gar g sSsal] i 2
attaj2011@gmail.com :(SsASN & ll ¢zl oo dana s fiaall dualy) *
2024 sl 30 A S&5/ 2024 ouhed) 19 12 B/ 2024 55 25 1A alind

wedlal)

Mo ) (om ye dallaad JY) S a8 Gl pull (oam se e Al o3a iy jad callal) (5 gie o LYYl 5 Lo Db seaS il o)
ool 0o 3N IR S pall e 0 yiall (e sl (oam pe G Lo b saaS 530 61y el At 30aS (s Gl e Adpaa
iy (i jall liadl) (el a3 s ) i jed A0Sl Andladll 5 ¢ puindl ¢ jaall ALaY) 483le 522020 Lo ) 2019
O g Gl g AL 2o (e @l Ciliie pen &3 sdiga Lo i puS 51l Aaldll Toxo-kits (ENCODE, China) 4s ) i)
LIS loadll Alatu¥) A Cilas IgM 519G g5 (e Lo il saa sl lslime GLESELY s julls () sileae Ladi (368)
. IgM 914,13 sbadl) avall 5 |gG%41,58 sbaal) anall dileadd) Alaina) A CulS 5 ¢olda julls Lias 10 155 3 (%42,12)
S Al A il Cua uiall g Lo 0 s il el Alal) A (g (P<0.05) 4sine Vs Gl Ailias A8l Jaud
Lo oad ¢y el ) JS b Ll ya Lo Db geaS o/ Juihal Leaall HLEEY) Jasa o) giliall & jelal 9440,91 &Y i 5 %43,92
S5 (%25,81) il Jase Ji (1S Lot clagia JS (8 %50 L) Janay s (4w 80<) o) LS5 (<) 5 10-1) o) i b
o) nm e 8 Lo i s 500/ £V liaal) HLEEYT Jane G By sine AV 53 Slian) (3,58 aa 0 ¥ «lld ) dilia) (P<0.05)
byl JI5 (P<0.05) .(%39,60) Ota sl (o yel AibiasSl dallaall cpaalds yall Sl 5l 5(%43,07) 2l dnllaall (paialsl)

Al 5 daiall g il 8 25 alaia) ) zliag 1] (ol ) oaa yal 8lall aage Jale ST Lo il s il )y

Ol Ailiasl) dadlaal) ¢l pud) i e cla 3O s i) ola dgalifall clalsl)

How to cite this article:

M. A. Al-Taj and H. A. H. Alkobati, “SEROPREVALENCE OF TOXOPLASMA GONDII AMONG CANCER
PATIENTS IN AL-AMAL CENTER FOR TREATMENT OF CANCER PATIENTS IN TAIZ CITY, YEMEN?”, Electron.
J. Univ. Aden Basic Appl. Sci., vol. 5, no. 3, pp. 254-262, September. 2024. DOI: https://doi.org/10.47372/ejua-
ba.2024.3.371

Copyright © 2024 by the Author(s). Licensee EJUA, Aden, Yemen. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC 4.0)
license.

262 2024 swiss | EJUA-BA


https://doi.org/10.47372/ejua-ba.2024.3.371
https://doi.org/10.47372/ejua-ba.2024.3.371

