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Introduction: Toxoplasma gondii is one of the most important pathogen that has adverse effect on reproductive function.
Evidence Acquisition: Recent studies revealed that infection with T. gondii not only affect female reproduction, also cause male 
reproductive impairment. In clinical studies, high prevalence of toxoplasmosis in sterile men has been reported. In animal models, 
toxoplasmosis is associated with male reproductive impairment. Moreover, there are some evidences about venereal transmission of T. 
gondii. Drugs used for treatment of toxoplasmosis may cause adverse effects on male reproductive function.
Results: In present article, effect of Toxoplasma infection on male reproductive system of human and animal was reviewed.
There are several reports expressing association between Toxoplasmosis and male genital tract impairment in both human and animals.
Conclusions: These findings suggest that T.  gondii infection can cause temporary impairment on the reproductive parameters of human 
or animal male as well as impairment of different hormones which may cause insufficient male reproductivity.
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Implication for health policy/practice/research/medical education:
This review is about pathological effects of Toxoplasma gondii which may be used as an effective target for prevention and controlling toxoplasmosis.
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1. Introduction
Toxoplasma gondii is an intracellular protozoan that 

infected approximately one-third of the world’s popula-
tion. Feline including domestic cat act as definitive host 
and various warm-blooded animals as well as human, act 
as an intermediate host. The infection in human general-
ly occurs through consuming food or drink contaminat-
ed with oocysts or tissue cysts. Congenital transmission 
and organ transplantation are other routes of the infec-
tion (1). Human toxoplasmosis is spreading in different 
parts of the world including Iran (2, 3). Seroprevalence 
rate of the infection is estimated between 20 - 80%. The 
most common form of the infection in humans is latent 
(asymptomatic) but in some conditions like immune-
compromised patients and congenitally infected fetuses 
and newborns, the infection may cause severe disease (4, 
5).

In life cycle of Toxoplasma, after ingestion of parasite 
and proliferation of tachyzoites during acute stage, the 
parasite is usually localized in different organs (6, 7) in-
cluding male and female reproductive organs of inter-
mediate hosts (8-14). So, the infection may cause some 
adverse effects on reproductive function. In the recent 
years profound adverse effects of Toxoplasma infection 
on female reproductive functions have been reported by 

some workers (15); but the reports on male reproductive 
parameters are little. In the present paper the effect of 
Toxoplasma infection on reproductive system in male hu-
man and animal is reviewed.

2. Evidence Acquisition
A comprehensive search of PubMed and SIRUS was per-

formed with the following MeSH term search keywords: 
T. gondii, male reproduction, sterility, infertility, semen, 
spermatogenesis, pyrimethamine, sulfadiazine, Sulpha-
trimethoprim. All published data from 1945 until Dec 
2011, have been included in this study. The inclusion cri-
teria for the study are; toxoplasmosis and/or pyrimeth-
amine, sulfadiazine, Sulpha-trimethoprim affecting hu-
man or animal reproductive function, sterility, infertility, 
spermatogenesis.

3. Results

3.1. Male Sterility and T. gondii Infection
A few clinical studies have reported that T. gondii affect 

reproductive parameters of men. In this regard; Zhou 
et al. (16) showed that, infection with T. gondii in infer-
tile couples is significantly higher than fertile couples 
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(34.83% versus 12.11% respectively, P < 0.01) and level of 
anti-sperm antibody is significantly higher in Toxoplasma 
infected than non-infected couples. Another study was 
done in Chinese infertile men that shown among 100 cas-
es of man’s sterility, 36% of them were serologically Toxo-
plasma positive, while the seropositivity of Toxoplasma 
infection in fertile men was 11% (17). Moreover, there are 
several reports express association of male genital tract 
impairment with special feature of testicular Toxoplas-
mosis (8-11), Toxoplasma orchitis (12, 13) and hypogonado-
tropic hypogonadism caused by congenital Toxoplasmo-
sis (14). These evidences suggest Toxoplasma infection in 
men may be associated with male sterility.

3.2. Evidences From Animal Models
Rats are considered as the best model for human Toxo-

plasmosis investigation, whereas chronic form of Toxo-
plasmosis in human is similar to rat (18). Abdoli et al. 
(19) conducted different sperm parameters (including: 
sperm motility, viability, concentration and number of 
normal spermatozoa) along with various fertility param-
eters like fructose levels in seminal vesicle, coagulating 
gland, testosterone in serum and testes were signifi-
cantly decreased temporary up to 70 days after infection 
with T. gondii. These findings suggest that, Toxoplasmosis 
can cause temporary impairment on the reproductive 
parameters of male rats. Also, other studies in rat model 
revealed that different sperm parameters (20, 21), testes 
weights, serum testosterone and total antioxidant capac-
ity were significantly decreased in infected animals com-
pared to control cases (21).

Further studies on mice showed acute T. gondii infection 
significantly decreased various reproductive parameters 
such as testicular LDH-X, sperm concentration, motility 
and number of normal spermatozoa in infected animals 
compare to control group (22). Moreover, acute Toxoplas-
mosis in male mice can induce pathological changes in 
different reproductive organs such as testes, epididymis, 
vas deferens and prostate (23-25). These data propose that, 
acute T. gondii infection can cause severe impairment on 
the reproductive parameters of male rats. Lopes et al (25) 
observed in larger animals such as sheep no alteration in 
sperm parameters experimentally infected with T. gondii, 
However, various histopathological changes in testicles, 
prostate and seminal vesicles in infected animals ob-
served.

3.3. Venereal Transmission of T. gondii
Transmission of T. gondii occurs via oral rout, congenital 

transmission, organ transplantation and rarely through 
blood transfusions (3). In different studies T. gondii de-
tected in semen and reproductive organs of experimen-
tally infected male rat (27), rabbit (28, 29), dog (30), goat 
(31, 32), sheep (33-37), cattle (38) and pig (39). There are 
some evidence propose that T. gondii can transmit with 

semen to female animals (28, 30, 36). In this regard, data 
obtained by Arantes et al. has clearly shown that T. gon-
dii is transmitted through semen to female dog (30). In 
their study, T. gondii detected in testicle, epididymis and 
seminal samples of experimentally infected male dogs. 
Moreover, the infected seminal samples were injected to 
Toxoplasma-negative female dogs with artificial insemi-
nation. They observed all of the female dogs were infect-
ed. In two of the female dogs fetal reabsorption occurred 
at the beginning of gestation, likewise numerous Toxo-
plasmic cerebral cysts were isolated from four puppies of 
the dogs (30).

In rabbit, presence of T. gondii DNA in semen and blood 
of experimentally infected male has been observed at 7 
to 88 days post infection (28). The infection in some Toxo-
plasma-negative female rabbits resulted from artificial 
insemination of infected semen has been reported by Liu 
et al. (29). A recent study conducted by de Moraes et al. 
showed that in sheep artificial insemination of semen 
experimentally contaminated with T. gondii tachyzoites 
was capable to infect sheep that suggested the possibility 
of venereal transmission of T. gondii in sheep (36, 37). Fur-
thermore, persistent anestrus, hydrometra, mucometra 
and follicular cysts along with histopathological lesions 
in placentas were observed in female sheep that infected 
with contaminated semen (36, 37). 

A remarkable study conducted by Dass et al. revealed 
that T. gondii could transmit sexually in rats (27). In this 
study, T. gondii cysts were observed in epididymis and 
semen of infected male rats eight weeks post-infection. 
The cysts also observed in vaginal lavage of female rats 
12 hours after mating with infected male rats resulting 
infection in female rats. In addition, Parasite cysts were 
detected in some pups of mated females. These observa-
tions confirm sexually transmission of T. gondii in rats. 
Moreover, comparison of mating behavior in infected 
and non-infected rats showed T. gondii enhanced sexual 
attractiveness of infected animals with manipulation 
of mating behavior; that means uninfected females pre-
ferred infected males. So, T. gondii gained greater oppor-
tunities for venereal transmission.

Hormonal manipulations of T. gondii may lead to male 
reproductive impairment. Impairment of different hor-
mones was reported during T. gondii infection (40-49). 
This impairment may cause insufficient male reproduc-
tivity. Testosterone is one of the most important hor-
mones that play a critical role in male fertility. Recently, 
Kanˇková et al. reported that the level of testosterone 
was decreased in T. gondii infected male and female mice 
than uninfected control animals (40). Similarly, the study 
conducted by Khaki et al and Abdoli et al. revealed that 
impairment of reproductive functions of T. gondii in-
fected male rats was along with testosterone reduction 
(19, 21). Furthermore, Oktenli et al. reported that serum 
FSH, LH and total and free testosterone were decreased in 
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male patients with acute Toxoplasmosis; in contrast, IL-
1β increased in these patients and negatively correlated 
with the levels of FSH, LH and total and free testosterone 
(41). They concluded that acute Toxoplasma infection may 
cause temporary hypogonadotrophic gonadal insuffi-
ciency regardless to the course of the disease.

Hypothalamic–pituitary axis dysfunction was also ob-
served in murine Toxoplasmosis (42-45), for instant Stahl 
et al. reported female mice a few weeks after infection 
with T. gondii developed hypogonadotrophic hypogo-
nadism resulting hypothalamic dysfunction (42-44). Ad-
ditionally they concluded that, the edematous changes 
particular in thalamus and hypothalamus may cause 
malfunctioning of supra and intrahypothalamic centers 
regulating the pulsatility and release of GnRH. Further-
more, two case reports of pituitary adenoma associated 
with T. gondii infection have been published by Zhang et 
el. (46).

On the other hand, hypothalamic–pituitary axis dys-
function affect on thyroid and sex steroid hormones 
which influence on male reproduction (47, 48). Thyroid 
dysfunction (hypothyroxinaemia) as a result of thyrotro-
pin-releasing hormone impairment (TRH), thyroid-stim-
ulating hormone (TSH) and decreasing serum thyroxine 
(T4) levels reported in T. gondii infected mice by Stahl et 
al. (49, 50). Normal thyroid hormone levels play an im-
portant role in testicular development and its function 
(48). Alteration in thyroid hormones (particular hypothy-
roidism) negatively affects gonadotropin secretion (like 
testosterone) and semen quality (48, 51-54). To consider 
the effects of Toxoplasma infection on thyroid function; 
impairment of male reproductive function within this 
indirect mechanism is plausible.

3.4. Drugs use in Treatment of Toxoplasmosis Af-
fects Male Reproductive Function

Treatment of Toxoplasmosis in immunocompetent 
individuals is usually administered with combination 
of pyrimethamine, sulfadiazine, and folinic acid for 4–6 
weeks. Also, in immunocompromised individuals, trim-
ethoprim/sulfamethoxazole prophylaxis is highly effec-
tive antibiotic (1).

Several reports indicated that anti- Toxoplasma drugs, 
particularly pyrimethamine, have adverse effects on male 
reproductive function (55-63). According to experimental 
studies in male mice and rats, different fertility param-
eters, like sperm motility and sperm counts were signifi-
cantly decreased in pyrimethamine treated animals. In 
addition, structure of testes and epididymis were altered 
in treated animals compare to control group (55-57). Oth-
er studies suggested, pyrimethamine have mutagenesis 
effects in germ cells of mice testes and can cause reduc-
tion in synthesis of DNA in spermatogonia cells (58, 59). 
Different studies suggested that drugs with antifolate ef-
fects or anti-dihydrofolate reductase (DHFR), affects the 

availability of purines and pyrimidines of DNA synthesis 
and may have antifertility effects (56). Antifertility effects 
of other anti-Toxoplasma drugs such as sulfadiazine and 
combination of trimethoprim/sulfamethoxazole have 
also been considered in further studies (60-63).

Although antifertility effects of toxoplasmosis and anti-
Toxoplasma drugs have been reported in various studies, 
there is not any report that reveal whether combination 
of the disease and drugs have synergic adverse effect on 
male reproductive functions or not? This question is very 
serious and unpredictable.

4. Conclusions
These findings suggest that T. gondii infection can cause 

temporary impairment on the reproductive parameters 
of human or animal male as well as impairment of differ-
ent hormones which may cause insufficient male repro-
ductivity. Furthermore, the parasite is able to transmit 
with semen to female animal. As most of the investiga-
tions in this matter concentrated on animals, the out-
come of this review may be applied to human Toxoplas-
mosis. However, to increase our knowledge about the 
outcome of the disease on human reproductive system, 
more researches should be done in this area.
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