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Abstract: Objective: to evaluate and compare serum testosterone in patients with toxoplasmosis and normal healthy individuals.
Materials and Methods: A case control study was conducted in 150 subjects in military hospital, during the period from February to
June 2015. The studied population consisted: 100 patients already diagnosed as toxoplasmosis patients (58 male and 42 female) as cases
and 50 apparently healthy individuals (32 male and 18 female) as controls. Five ml of The blood samples were collected and sera
separated by centrifugation at 4000 rpm. the serum testosterone levels were accurately measured and compared. Results: We found
significantly increasing in serum testosterone levels in toxoplasmosis patients as compared to control (p=0.000). also we found
significantly increasing in serum testosterone levels inmale patients as compared to control male(p=0.000), also a significantly
increasing in serum testosterone levels in female as compared to control female(p=0.000).also we found significantly increasing in

serum testosterone levels in patient male
toxoplasmosis is associated with higher serum testosterone levels.
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1. Introduction

Toxoplasma gondii is an intracellular protozoan parasite that
infects human and animals. Infection by toxoplasma gondii
is widely prevalent in human and animals throughout the
world, and of both veterinary and medical importance,
because it may cause abortion, fetal death, and stillbirths in
its intermediate hosts. Although toxoplasmosis is a
cosmopolitan infection, the disease appears to be
overshadowed in the tropics by other endemic diseases like
malaria and enteric fever. With the realization of
toxoplasmosis as an opportunistic infection in AIDS,
renewed interest has emerged in the epidemiology of
toxoplasmosis in Africa. Recent surveys have shown wide
variations in the prevalence and epidemiologic pattern of
toxoplasmosis in different African countries Somalia 43.6[1]
Mauritania 14.5%[2], Kenya 54%[3],Nigeria 58.9%][4]
,Libya 52%[5],Burundi 41.1%[6] ,Niger 18.2%)[7], in
Sudan the only information available on the prevalence of
toxoplasmosis dates back to 1966 (Carter &Fleck 1966).

This parasite has been reported to cause four types of
disease. The most dangerous is congenital toxoplasmosis,
which often results in serious damages to fetus and
development of various symptoms like micro-cephalic,
hydro-cephalic and mental problems in infants [8]. The
Second form is acute postnatal acquired toxoplasmosis. This
form recognized by the presence of tachyzoite in blood and
other tissues. A wide range of clinical symptoms like
cervical lymphadenopathy, fever, headache, psychiatric and
neurological ~ complications can be found in
immunocompetent patients. But symptoms of acute
toxoplasmosis are usually mild and harmless. Accordingly,
toxoplasmosis is usually misdiagnosed with bacterial or viral
diseases[8].

as compared to patient female(p=0.001). Conclusion: These findings concluded that

Lower cellular immunity which is associated with high
levels of steroid hormones contributes to the survival of the
parasite in the body. Such these people, cause of steroid
hormones increase with weak immune system, contribute to
this parasite survive in body[9]. Other reports indicate that
Toxoplasma can increase the number of son and
reproductivity[ 10].It is likely that sexual hormones changes
can play an important certain role in relation with
Toxoplasma and aforementioned phenomena. Patients suffer
from chronic toxoplasmosis are taller than uninfected ones,
and sexual hormones concentration, testosterone, is higher
than uninfected people, and also sexual maturity age of
infected men is lower that uninfected men[11]. Increased
dopamine and testosterone levels are suspected to play an
important role in theobserved changes[12]. However, the
association  between toxoplasmosis and increased
testosterone concentration was only postulated on the basis
of indirect evidence. Infected men are taller, have a lower
left hand 2D:4D ratio[13]. Infected women have a(non-
significantly) lower left hand 2D: 4D ratio and are more
likely to give birth to a boy than a girl[14]. All these traits
are known to be positively associated with testosterone
concentration in human [15].

2. Materials and Methods

This was a prospective case control study conducted in
military hospital in Khartoum, Sudan during the period from
February 2015- June 2015. The case group was composed of
100 patients with toxoplasmosis while the control group was
composed of 50 apparently healthy individuals.

A coded enrollment number was given for each enrolled
subject. The data were collected by using a direct
interviewing questionnaire. Medical information was
collected from the patients. The questionnaire was used to
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collect data regarding name, age, gender. Five ml venous
blood were collected from each enrolled subject and poured
into plain containers, left at R.T for one hour and centrifuged
at 4000 rpm for three minutes to obtain sera. Sera obtained
were analyzed for testosteroneusing Roche and Hitachi
E411analyzer,which is fully automated micro plate system
Elecrtochemiluminescense\magnetic particle. The data were
analyzed using the statistical software package SPSS,
version 20.0.

3. Results

A total of 150 subjects were enrolled in the study. 100 of
them were toxoplasmosis patients (58 male and 42 female)
as cases and 50 apparently healthy individuals (32 male and
18 female) as controls. The statistical findings were
illustrated as follows showed that serum levels of
testosterone in toxoplasmosis patients( 7.62 £+ 2.64 nmol/l
)were significantly higher than those of control
(3.42+3.01nmol/l) with p value (0.000) as shown in table
(1) and fig (1), also fig(1) showed comparison between
mean level of testosterone in male and female subjects
control and patients .

There is statistical significant difference in the serum levels
of testosterone, between toxoplasmosis females (6.57+2.46
nmol/l)and males,(8.3442.52 nmol/1](p=0.001) as shown in
table (2).

Table 1: showed the mean level of testosterone between
toxoplasmosis patients and control

N Mean=Std. Deviation

Patient 100 7.622.6+4nmol/l

*p value
0.000

Control 50 3.4243.01nmol/l
*p value showed a statistical significance difference at
level of < (0.05)

Table 2: showed the comparison of test osteronemean level
between toxoplasmosis Malepatients and Female patients
N Mean £Std. Deviation *p- value
Male 58 8.39+2.52nmol/l 0.001
Female 42 6.57+2.46nmol/l
*p value showed a statistical significance difference at
level of < (0.05)
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Figure 1: Showed the comparison of Testosterone mean
level between patients and control (Males and Females).

4. Discussion

The present study is conducted for exploring the relation
between  Toxoplasma  infection and  level of
testosteronehormone. Our study demonstrated that there is a
significant correlation between testosteronehormones levels
and toxoplasma infection. But it should be noted that serum
testosterone concentrations in cases and controls were
within the normal range.

Toxoplasma is one of the almost widespread parasite
diseases common between human and warm-blood animals,
which is widely distributed around the world. In Africa, its
prevalence is different in various countries; Somalia
43.6%,Mauritania 14.5%, Kenya 54%,Negeria 58.9% ,Libya
52%,Burundi 41.1% ,Niger 18.2%, in warm weather and
lowlands is more widespread than mountains.

The main ways of parasite and Toxoplasma infection
transmission is consuming raw or semi cooked meat infected
with T. gondii or infected cat feces, and also congenital
through placenta to fetus , drinking unpasteurized milk and
even blood transfusion, transplantation and semen reception
[16].

Our research results indicated that there is a direct relation
between Toxoplasma infection and testosterone increase in
serum.

Results indicated that testosterone levels in the infected
individuals is higher in both infected men and women than
uninfected ones. Testosterone increase significantly in
patient male as compared to patient female. The studies that
have been conducted by some researchers indicate that there
is a relation between chronic toxoplasmosis and disturbance
of the reproductive parameters in male animals
[17].Terpsidis et al. studied the influence of toxoplasmosis
on male reproductive parameters. Their results showed
marked increasing of sperm abnormalities in infected mice.
In this study, toxoplasmosis could affect main reproductive
parameters in male rats, which are the most predictive of
their fertilizing capacity[17]. Arantes et al. studied the
presence of T. gondii in semen, testicle and epididymis of
dogs experimentally infected. The parasite was present in
these tissues. Artificial insemination of female dogs with T.
gondii positive seminal samples induced the serologic
conversion. These results suggest that T. gondii can be
sexually transmitted in domestic dogs[18].

Kankova et al. studied changes in the testosterone levels in
the latent phase of toxoplasmosis in laboratory mice
artificially infected with cystogenic but relatively virulent
strain T38 of T. gondii. Testosterone levels in both female
and male mice with latent toxoplasmosis were decreased in
comparison to uninfected controls [19]. Whereas previous
studies (17-19) could not determine whether Toxoplasma
infection induces changes in testosterone concentration or
whether low and high testosterone subjects differ in the
probability of acquiring Toxoplasma infection. The former
hypothesis is correct and toxoplasmosis influences the level
of testosterone.
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Increased concentrations of testosterone to have
immunosuppressive effects, according to this the decrease of
testosterone concentration could be an adaptive response of
infected mice to Toxoplasma-induced immunosuppression
[19].

The opposite direction of the testosterone shift in men
compared to women can explain the observed gender
specificity of behavioral shifts in Toxoplasma-infected
subjects [20].

Oktenli and colleagues announced the transient
hypogonadotrophic hypogonadism in men is not rare in
toxoplasmosis [21]. His results were consistent with the
results of experimental studies in animals (22-24).

5. Conclusion

It is concluded that Toxoplasma infection increase
Testosteronelevel. Besides, since it is probable that parasite
presence in the body leads to blood testosterone increase, it
is suggested that its accuracy be explored in the next
researches.
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