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Abstract Toxoplasma gondii is a ubiquitous protozoan parasite that is estimated to infect one-third of the world’s
human population causing a wide range spectrum of diseases. Reports on the prevalence of T. gondii infection
among infertile females are scarce. This case-control study aimed to screen the infertile females and pregnant
controls for Toxoplasma infection investigating a possible association with infertility. A total of 319 female
infertility ladies and 103 pregnant controls were examined for the pres-ence of IgG and IgM antibodies against T.
gondii by using enzyme-linked immunosorbent assay. Ages in infertile ladies (26.8 years + 4.7) was comparable
with that of the controls (26 years + 5.3), (p > 0.05). The overall seroprevalence of T. gondii in this study was
57.52%. Anti-T. gondii 1gG antibodies indicating latent infection with T. gondii was found in 193 (61.85%) of 312
infertile ladies and 44 (44%) of 100 controls. There was a highly significant difference between the 2 groups (p =
0.002). Our results found an association between toxoplasmosis and infertility. This finding encourage both
prompting health education to prevent Toxoplasma infection in female population especially in childbearing age and
further investigation to elucidate the causative relation between T. gondii infection and female infertility.
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1. Introduction

Toxoplasma gondii is an obligate intracellular parasite,
which affects a wide-range of mammals including human.
Based on serological studies, T. gondii is one of the most
prevalent protozoan parasites [1]. High prevalence of the
infection have been reported among pregnant women and
women of childbearing age from different foci in Latin
America, parts of Eastern / Central Europe, the Middle
East, parts of south-east Asia and Africa [2].

Human infection is acquired through ingestion of food
or water contaminated with oocysts shed in the feces of
cats and other felines or viable tissue cysts in undercooked
or raw meat [3,4]. Most cases of toxoplasmosis are
asymptomatic or mild and influenza-like, but
immunocompromised patients often develop fulminating
life-threatening symptoms as pneumonia and encephalitis
[5,6]. Primary infection during pregnancy may cause
spontaneous abortion or stillbirth. In utero infection may
cause congenital toxoplasmosis with ocular and
neurological manifestations.

Previous research on laboratory animals reported that
infection with T. gondii could be a cause of infertility in
experimental animals [7,8]. No previous reports about the
relation between T. gondii infection and female infertility
although about 21% of abnormal embryos and 24.2% of

miscarriages and stillbirths have been related to T. gondii
infection [9,10]. Recently, Li et al. [11] recorded a
relation between female infertility and toxoplasmosis in
China, which raises the concern about the importance of
toxoplasmosis in female fertility problems and encourage
further research in this area.

The aim of this study was to investigate Toxoplasma
seropostivity rates in infertile females and pregnant
controls in Dakhalia governorate, Egypt and to record if
there is a relation between infection and female infertility.

2. Subjects, Materials and Methods

2.1. Study Design and Study Populations

Through a case-control study design, we studied the
association of infertility with infection with T. gondii in
female infertility patients and control subjects in Dakhalia
governorate, Egypt from May, 2012 to May, 2013. A total
of 319 infertile female patients attending Gynaecology
and Obstetrics department, Mansoura University,
Dakhalia, Egypt were enrolled in this study. All females
had been married for at least two years and were being
treated for primary infertility. Chosen females experienced
normal sexual life and did not have any contraceptive
measures. All cases had basic investigations of infertility
including hystero-salpingography, mid luteal serum
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progesterone assay and semen analysis of the partner were
free. 103 pregnant women attending Gynacology and
Obstetrics department, Mansoura University, Mansoura,
Egypt for antenatal care were included as control subjects.

This study was approved by the Ethics Committee at
Faculty of medicine, Mansoura University. The purpose
and procedures of the study were explained to all
participants and a written informed consent was obtained
from all of them.

2.2. Sample Collection

Three ml of venous blood was drawn aseptically from
both patients and control subjects. The sera were separated
by centrifugation at 3000 rpm for 5 min then stored at
—20°C till further use.

2.3. Serological Testing

Serum samples were screened for anti-T. gondii specific
IgM antibodies using a commercial kit (Toxoplasma IgM
ELISA, Calbiotech 1Inc., CA) to exclude acute
toxoplasmosis. Negative IgM antibodies to Toxoplasma
gondii were tested again using a commercial kit
(Toxoplasma 1gG ELISA, Calbiotech Inc., CA) for
detection of for anti-T. gondii specific IgG antibodies.
According to the manufacturer’s recommendations, serum
samples were diluted and used for testing; each serum

sample was tested in triplicates. Positive and negative
controls were included in the kit.

2.4. Statistical Analysis

Data were analyzed using the SPSS 16.0 software
package. A Chi-square test was used to analyze
differences of T. gondii seroprevalence in the tested
groups. A P value < 0.05 was considered statistically
significant.

3. Results

Seven samples from female infertility cases and three
samples from pregnant controls were excluded due to
positive anti-T. gondii specific IgM antibodies indicating
acute infection. The age of female enrolled in the study
ranged from 20 to 39 years with the mean age of 26.8+ 4.7
and 26 + 5.3 years for female infertility patients and
pregnant controls respectively. The overall seropostivity
rate of T. gondii in the present study was 57.52% (237 /
412) in both cases and control groups. Antibodies (1gG) to
T. gondii were found in 193 (61.85%) of 312 infertile
female patients cases and 44 of 100 pregnant women
(44%). There was a significant difference between the 2
groups (P < 0.05), indicating a correlation between T.
gondii infection and female infertility (Table 1).

Table 1. Seroprevalence of Toxoplasma gondii infection in female infertility patients and pregnant females controls

Group Number of cases Number of seropositive cases (%) Chi-square P value (%T)

. 2.06
Sterile 312 193 (61.85) 9.89 0.002 (1.28-3.34)
Pregnant 100 44 (44)

Total 412 237 (57.52)

The anti-T. gondii IgG antibodies detection was
estimated within 4 age groups (20-24 y, 25-29 y, 30-34 y
and 35-39 y). The percentage of seropositivity in the
female infertility patients were 57.57%, 62.28%, 63.15%

and 73.91% respectively, while it was 34%, 46.66%, 60%
and 70% respectively in the control group (Table 2). There
is no significant difference (p > 0.05) in seropostivity
among these ages in both groups.

Table 2. Age distribution of seroprevalence of toxoplasmosis in female infertility patients and pregnant women

Infertile females

Pregnant females

ggeea?S';OUp Total number of cases No. of positive for Anti-T. gondii 1gG (%) Total number of cases Ar:\tli(il‘l'(.);c?r?(?iiiﬂl\éecsf %A) )
20-24 99 57 (57.57) 50 17 (34)

25-29 114 71 (62.28) 30 14 (46.66)
30-34 76 48 (63.15) 10 6 (60)

35-39 23 17 (73.91) 10 7 (70)

Total 312 193 (61.85) 100 44 (44)

4. Discussion

It is well documented that toxoplasmosis is of crucial
importance due to cosmopolitan distribution and wide
range of diseases it cause. It is known that toxoplasmosis
has some unfavorable effects on the reproductive capacity
of both men and women [5,12]. So, this case-control study
was carried to estimate the seropostivity rate of
Toxoplasma infection among infertile females. The overall
detection rate of toxoplasmosis among Egyptian females
in childbearing age was 57.52%, in our study in Dakhalia

governorate. This result approximates other Egyptian
study of Elsheikha et al. [13] which reported 59.6%
seroprevalence of anti-T. gondii IgG antibodies among
blood donors in Mansoura University Hospital, Dakahlia
governorate, Egypt. This high prevalence is due to lake of
health education and exposure to risk factors including
contact with cats, agricultural activities, eating raw
unwashed vegetables, drink insufficiently boiled milk,
eating insufficiently cooked meat like luncheon and
shawerma [13,14].

These findings of the regional prevalence of T. gondii
seropostivity was higher than those detected by other
studies including Turkey [15], Malaysia [16], Chile [17],
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India [18], Saudi Arabia [19], Mali [20] and northeast
Thailand [21]. On the other hand, this result is less than
the estimate of 69% and 79% among blood donors in
southern Mexican state [22] and male blood donors in
northeast Brazil [23] respectively. These variations in the
prevalence of Toxoplasma among countries could be
attributed to to geographic and temporal factors [24].

The prevalence of anti-T. gondii 1gG antibodies among
pregnant female was 44%, which is nearly similar to that
of Alexandria governorate (46.2%) [25] and of El Fayoum
Governorate (45.8%) [26] but lower than the percentage
recorded in another Egyptian governorate, Menoufia,
which was 67.5% [14]. This may be due to difference in
sample size, test used for diagnosis, population
characteristics of each governorates and their exposure to
relevant risk factors.

Our findings recorded a statistically significant higher
prevalence (p < 0.01) of T. gondii infection in infertile
female patients (61.85%) in Dakhalia governorate, Egypt
in comparison with the control group, which may indicate
a positive correlation between toxoplasmosis and
infertility. Our findings are in agreement with those of Li,
et al. [11] who reported a high prevalence (15.9%) of anti-
T. gondii 1gG antibodies using ELISA among female

infertility patients in comparison to 5.6% among
pregnant—puerperant ~ women.  The  hypothesized
mechanisms for this positive correlation between

infertility and chronic Toxoplasma infection include
development of endometritis and fetal rejection due to
local release of T. gondii from latently located cysts in
endometrial tissue on stimulation during placenta
formation [27], impaired folliculogenesis in ovaries,
uterine atrophy and reproductive failure due to
hypothalamic dysfunction as a result of chronic
toxoplasmosis [28,29].

In our study, we found the prevalence of anti- T. gondii
IgG antibodies in the older age group (30-39 years) was
more than other age groups reporting 65.65% in female
infertility patients and 65% in pregnant females. This
result is consistent with a study carried in Menoufia
governorate, Egypt among pregnant women reporting
higher pprevalence of anti-T. gondii 1gG antibodies in
older ages than younger ages with a percentage of 88.4
and 58.8 respectively [14]. This data on increasing
Toxoplasma seropostivity with age correlate with the data
reported by other authors [30,31]. It is logic that
seropositive cases for toxoplasmosis increase with age as
older ones have more chance to be exposed to parasite
infection [32].

5. Conclusion

In conclusion, this study revealed high seropostivity of
IgG antibodies for toxoplasmosis among females in child
bearing age in Dakhalia governorate, Egypt. Accordingly,
the implementation of health education programs aimed to
primary prevention of toxoplasmosis is mandatory. Also,
the infertile females had a significant higher prevalence of
T. gondii infection than the controls especially in older
ages. These data highlight the possible correlation
between Toxoplasma infection and infertility, however
further studies are required to elucidate the mechanism of
this association.

Acknowledgement

The authors would like to express their gratitude to Dr.
Randah M. Helal, Lecturer of Public Health and
Community Medicine, Faculty of Medicine, Mansoura
University, for great help with statistical analysis.

References

[1] Kijlstra, A., Jongert, E. Control of the risk of human
toxoplasmosis transmitted by meat. International Journal for
Parasitology, 38, 1359-1370. 2008.

[2] Pappas, G., Roussos N., Falagas M.E. Toxoplasmosis snapshots:
Global status of Toxoplasma gondii seroprevalence and
implications for pregnancy and congenital toxoplasmosis.
International Journal for Parasitology, 39, 1385-1394. 2009.

[3] Stagno S., Dykes A.C., Amos C.S., Head R.A., Juranek D.D.,
Walls K. An outbreak of toxoplasmosis related to cats, Pediatrics,
65: 706-712. 1980.

[4] Dubey JP. The history and life cycle of Toxoplasma gondii. In:
Weiss LM, Kim K, editors. Toxoplasma gondii, the Model
Apicomplexan: Perspectives and Methods; 2007, p.p. 1-17.

[5] Montoya JG, Liesenfeld O. Toxoplasmosis. The Lancet, 363,
1965-1976. 2004.

[6] Weiss LM, Dubey JP. Toxoplasmosis: A history of clinical
observations. International Journal for Parasitology, 39, 895-901.
2009.

[7] Stahl W, Kaneda Y, Noguchi T. Reproductive failure in mice
chronically infected with Toxoplasma gondii. Parasitology
research, 22-28. 1994.

[8] Terpsidis K, Papazahariadou M, Taitzoglou I, Papaioannou N,
Georgiadis M, Theodoridis |. Toxoplasma gondii: reproductive
parameters in experimentally infected male rats. Experimental
Parasitology, 121, 238-241. 2009.

[9] DjurkoviA-DjakoviA O. Toxoplasma infection and pathological
outcome of pregnancy. Gynecologic and obstetric investigation,
40, 36-41. 1995.

[10] Nowakowska D, Respondek-Liberska M, Gola E, Stray Pedersen
B, Szaflik K, Dzbenski T, Wilczynski J. Too late prenatal
diagnosis of fetal toxoplasmosis: a case report. Fetal diagnosis and
therapy, 20, 190-193. 2005.

[11] LiS, Cuil, ZhaoJ, Dai P, Zong S, Zuo W, Chen C, Jin H, Gao H,
Liu Q. Seroprevalence of Toxoplasma gondii infection in female
sterility patients in China. The Journal of Parasitology, 97, 529-
530. 2011.

[12] Sarkar MD, Anuradha B, Sharma N, Roy RN. Seropositivity of
toxoplasmosis in antenatal women with bad obstetric history in a
tertiary-care hospital of Andhra Pradesh, India. J Health Popul
Nutr, 30 (1): 87-92. 2012.

[13] Elsheikha H M, Azab M S,Abousamra NK, Rahbar MH,
Elghannam DM, Raafat, D. Seroprevalence of and risk factors for
Toxoplasma gondii antibodies among asymptomatic blood donors
in Egypt. Parasitol Research, 104: 1471-1476. 20009.

[14] EI Deeb HK, Salah-Eldinb H, Khodeerc S, Abdu Allahd A.
Prevalence of Toxoplasma gondii infection in antenatal population
in Menoufia governorate, Egypt. Acta Tropica, 124: 185-191.
2012.

[15] Yazar S, Eser B, Yay M. Prevalence of anti-Toxoplasma gondii
antibodies in Turkish blood donors. Ethiop Med, J 44: 257-261.
2006.

[16] Nissapatorn V, Kamarulzaman A, Init 1, Tan LH, Rohela M,
Norliza A, Chan LL, Latt HM, Anuar AK, Quek KF.
Seroepidemiology of toxoplasmosis among HIV-infected patients
and healthy blood donors. Med J Malaysia, 57: 304-310. 2002.

[17] Zamorano CG, Contreras MC, Villalobos S, Sandoval L, Salinas P.
Seroepidemiological survey of human toxoplasmosis in Osorno,
Region X, Chile, 1998. Bol Chil Parasitol, 54: 33-36. 1999.

[18] Sundar P, Mahadevan A, Jayshree RS, Subbakrishna DK, Shankar
SK. Toxoplasma seroprevalence in healthy voluntary blood donors
from urban Karnataka. Indian J Med Res, 126: 50-55. 2007.

[19] Al-Amari OM. Prevalence of antibodies to Toxoplasma gondii
among blood donors in Abha, Asir Region, south-western Saudi
Avrabia. J Egypt Public Health Assoc, 69: 77-88. 1994.



32

[20]

[21]

[22]

[23]

[24]

[25]

American Journal of Epidemiology and Infectious Disease

Maiga I, Kiemtore P, Tounkara A. Prevalence of antitoxoplasma
antibodies in patients with acquired immunodeficiency syndrome
and blood donors in amako. Bull Soc Pathol Exot, 94: 268-270.
2001.

Pinlaor S, leamviteevanich K, Pinlaor P, Maleewong W, Pipitgool
V. Seroprevalence of specific total immunoglobulin (Ig), 1gG and
IgM antibodies to Toxoplasma gondii in blood donors from Loei
Province, Northeast Thailand. Southeast Asian J Trop Med Public
Health, 31: 123-127. 2000.

Gongora-Biachi RA, Gonzalez-Martinez P, Castro-Sansores C,
Alvarez-Moguel R, Pavia-Ruz N, Lara-Perera D, Alonzo-Salomon
G, Palacios-Perez E. Antibodies against Toxoplasma gondii in
patients with HIV in Yucatan. Rev Invest Clin, 50: 419-422. 1998.
Coelho RA, Kobayashi M, Carvalho LB Jr. Prevalence of IgG
antibodies specific to Toxoplasma gondii among blood donors in
Recife, Northeast Brazil. Rev Inst Med Trop Sao Paulo, 45: 229-
231. 2003.

Alvarado-Esquivel C, Mercado-Suarez MF, Rodriguez-Briones A,
Fallad-Torres L, Ayala-Ayala JO, Nevarez-Piedra LJ, Duran-
Morales E, Estrada-Martinez S, Liesenfeld O, Marquez-Conde JA,
Martinez-Garcia SA. Seroepidemiology of infection with
Toxoplasma gondii in healthy blood donors of Durango, Mexico.
BMC Infect Dis, 7: 75. 2007.

Awadalla HN, El-Temsahy MM, Sharaki OA, El Zawawy LA.
Validity of IgG avidity enzyme linked immunosorbent assay and
polymerase chain reaction for the determination of Toxoplasma
infections during pregnancy. PUJ, 1, 23-30. 2008.

[26]

[27]

(28]

[29]

[30]

[31]

[32]

Ghoneim NH, Shalaby SI, Hassanain NA, Zeedan GS, Soliman
YA, Abdalhamed AM. Comparative study between serological
and molecular methods for diagnosis of toxoplasmosis in women
and small ruminants in Egypt. Foodborne Pathog Dis, 7 (1): 17-22.
2010.

Akarsu A G, Elhan HA, Akarsu C. Retrospective evaluation of
Toxoplasma gondii seropositivity in fertile and infertile women.
Mikrobiyol Bul, 45 (1): 174-180. 2011.

Stahl W, Dias JA, Turek G. Hypothalamic-adenohypophyseal
origin of reproductive failure in mice following chronic infection
with Toxoplasma gondii. Proceedings of the Society for
Experimental Biology and Medicine, 178: 246-249. 1985.

Stahl W, Dias JA, Turek G, Kaneda Y. Etiology of ovarian
dysfunction in chronic murine toxoplasmosis. Parasitol Res., 81
(2): 114-20. 1995.

Studeni¢ova C, Bencaiova G, Holkova, R. Seroprevalence of
Toxoplasma gondii antibodies in a healthy population from
Slovakia. Eur J Intern Med, 17 (7): 470-473. 2006.

Strharsky J, Klement C, Hruba F. Seroprevalence of Toxoplasma
gondii antibodies in the Slovak Republic. Folia Microbiol, 54 (6):
553-558. 2009.

Fan CK, Liao CW, Wu M S, Han B C. Seroepidemiology of
Toxoplasma gondii infection among Chinese aboriginal and Han
people residing in mountainous areas of northern Thailand.
Journal of Parasitology, 89: 1239-1242. 2003.



