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Abstract

The present investigation dealt with studying the influence of chronic infection by protazoan
parasite Toxoplasma gondii on levels testosterone, progesterone and prolactin hormones in pregnant
women through trimesters of pregnancy. A total number of 55 pregnant women with chronic
toxoplasmosis(Seropositive 1gG) and 51 healthy pregnant (Seronegative 1gG) were used. The results
revealed that chronic infection by T. gondii exhibited significant increased of testosterone serum levels
and significant decreased of prolactin serum levels in all trimesters. we found no significant difference
in progesterone levels in overall seropositive IgG pregnant women, We have detected fluctuation in
levels of progesterone from trimesters to other, in first trimester progesterone levels did not show
significant variation, significant decrease in progesterone levels in seropositve 1gG in second trimester
while a significant increase occurred to progesterone in seropositive 1gG pregnant women when
compared with those of the control group during third trimester. Testosterone , progesterone and
prolactin concentrations were highest in the 3" trimester. We can conclude that chronic infection by T.
gondii in pregnant women associated with variations in levels of testosterone, progesterone and
prolactin hormones and these variations may be influences the probability of the Toxoplasma infection
or that infection changes the concentration of hormones in infected host as adaptive stratagem enhance
parasite survival in host.

Keywords: Testosterone; Progesterone; Prolactin ; chronic toxoplasmosis
sladll 8 culall Gsary Jaal) (sashy goadl) (gandd) Gsap Cligicua b il
Cradal) Cilugiall olay libaall Jalgadl

-

AcdAd)
e dulall cLall & Toxoplasma  gondii Aaiy) Lilally dae)al) LLaY) Sals ds Sl il gyl

Jualgall e Ll aaaiusall I saall L Jeall Jyamd DS sl sanny Juall (55 s3amill sanill (5n Cilysiose
O ) ¢yl L (196 GalisSI Lilias (il ol Julga sl 01 500 GlS (I9G alysISU Llias amga) bl
O (S5ine A (g3ima Glaiis Loaall (g3adll Gsanidll (o (s5ime & Dygine 33l Coelal LIl Ziayall LY
o b aaa a8y K Jalsad) e Laill (8 Jaall e s5iae (B gsine DA aai ol L Jead) Jsuad pian 8 sl
Alia cpa b el Sligine (B dgina (3958 LAl ol Jaall J5¥) Joadl) i AT ) Jead 50 Jeall (508 Siliginna
Jalsall ¢ Lually 45lae cubilomall Jalsall o Lol 2ie Gl Jaadl) 8 ysine 33055 U Jacail) b olsiane 8 (55ine (aléd)
i o gl L peadll Ly 435000 Jeall GG Jaadl) 8 oY) o Glisepedl paen 5815 il Lsplarid) e gena 8
Jaall ass s3madll (panill (3 Cllgive & s Ty Julpall oLl & 7. gondii Al diaall Ll ol

699


mailto:raadabbas21@yahoo.com

Medical Journal of Babylon-Vol. 10- No. 3 -2013

Yoy G sl bl alaal) Akl b Adaa

lisarell 3815 s S o Ll Ay o) o Lalalls ) ddlaal 3 555 of Ll el sday culal) Gsa5as

i) ikl ol e ae Ll 5,85 AlaS

Saxall Glasiall ela cuall gane Jasl (e spadll (ppandll (p0n  :dualiba cilalg

Introduction

atent toxoplasmosis is clinically

asymptomatic, but usually life-

long infection, characterized by
the presence of Toxoplasma bradyzoite
cysts, typically in the nervous and
muscular tissues, and by lifelong
protective (both humoral and cellular)
immunity to reinfection, manifested by
the presence of low levels of anti-
Toxoplasma 1gG in the serum of
infected individuals [1]. Between 20%
and 80% of the population in various
countries have life-long
“asymptomatic” latent toxoplasmosis.
Congenital toxoplasmosis occurs in
infants that are infected during
gestation, following a  primary
challenge of the mother [2].The foetus
is only at risk of congenital disease
when acute infection occurs during
pregnancy but congenital infection has
also been reported from a chronically
infected immunocompromised mother
with a reactivation of toxoplasmosis

[3].

Numerous epidemiological and
clinical studies have noted differences
in the incidence and severity of
parasitic diseases between males and
females. Although in some instances
this may be due to gender-associated
differences in behavior, there is
overwhelming evidence that sex-
associated hormones can also modulate
immune responses and consequently
directly influence the outcome of
parasitic infection [4]. Several field
and laboratory studies link sex
differences in immune function with
circulating steroid hormones, not only
can host hormones affect responses to
infection, but parasites can both
produce and alter hormone
concentrations in their hosts [5]. James
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[6] hypothesizes that many parasites
and pathogens change the
concentration of steroid hormones, and
he suggested that testosterone and
oestrogen, of infected hosts which
often results in a shift in the sex ratio,
namely in the increase of the
proportion of males in the offspring.
Kankova et al. [7] indicated that
Toxoplasma infection changes the
concentration of serum testosterone in
mice and human rather than changed
concentration of testosterone
influences the probability of the
Toxoplasma infection.

Lim et al. [8] demonstrated that
Toxoplasma gondii infection enhances
expression of genes involved in
facilitating synthesis of testosterone,
resulting in  greater  testicular
testosterone production in male rats,
but their results do not confirm a
statistically significant increase in
blood testosterone.

Progesterone has been shown
to inhibit T cell, macrophage, and NK
cell activity [9]. Progesterone has also
been shown to decrease production of
NO and nitrite by macrophages [10].

Gay-Andrieu et al.[11] showed
that progesterone does not modulate T.
gondii (RH strain) replication in the
murine macrophage cell line (RAW
264-7), either in non-activated or IFN-
y/LPS-activated cells, despite its effect
on NO production.

Acute decreases in PRL levels
in both rodent models and humans
result in decreased
immunoeffectiveness [12]. It has been
demonstrated in experimental studies
that  exogenous  prolactin has
antiparasitic activity in microglial cells
as a reaction against the T. gondii
infection [13]. Therefore, to protect
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against Toxoplasma infection, a group
of cells in the pituitary gland may
proliferate to produce prolactin and
thereby activate the microglial cells,
and it is possible that pituitary
adenoma evolves from this type of
prolactin producing cell hyperplasia
[14].

In present study we have
attempted to find if there was a
correlation between chronic infection
by T. gondii and levels of testosterone,
progesterone and prolactin hormones
in the study groups.

Materials and Methods
Samples:
Sera of 55 (19 first trimester,

17 second trimester and 19 third
trimester)  seropositive 1gG  anti-
Toxoplasma  antibodies  pregnant

women(previously identified by Eliza
method) and 51 (16 first trimester, 18
second trimester and 17 third trimester)
healthy subjects used as a control
group were included for the estimation
of Testosterone, Progesterone and
Prolactin concentrations. these samples
were obtained from the typical Al-
Mahaweel healthy center in north of
Babylon province , this center include
pregnant care unit where pregnant
women visited monthly. Their ages
were 26.53 + 7.3 with a range of 18-42
years. The pregnant women were
divided into 3 groups by gestational
age; the first trimester (1 —3 month, n =
95), the second trimester (4—6 month, n
= 214) and third trimester (7—9 month,
n = 89).

Collection of blood:

Disposable syringes and
needles were used for blood collection.
Venous blood samples, about 4-5 ml
were collected from pregnant women
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in plane tubes. After allowing the
blood to clot at room temperature for
15 min, blood samples were
centrifuged at 3000 xg for 15 min. Sera
were separated, and store in -40 C° to
determine Testosterone, Progesterone
and Prolactin levels.

Determination of  Testosterone,
Progesterone and Prolactin
concentrations in serum

For the quantitative
determination of total testosterone,
Progesterone and Prolactin
concentrations in serum of pregnant
women used Testosterone,
Progesterone and Prolactin

ElA(enzyme immunoassay) Test Kits
manufactured by Monobind Inc. Lake
Forst, USA.
Statistical analysis

All data were analyzed using the
Statistical Package for Social Sciences
(SPSS) wversion 12 for Windows.
Results are expressed as mean =
standard deviation (SD). Statistical
significance and difference from
control and test values were evaluated
by Student's t-test. A probability value
of P<0.05 indicated a statistically
significant difference.

Results

The Overall variations in levels
of hormons in pregnant women
seropositive IgG Toxoplasma
antibodies and in controls are
presented in Table 1. We have detected
higher serum levels of testosterone in
patients with chronic toxoplasmosis
compared to controls (p<0.01).
prolactin was significantly lower in
chronic toxoplasmosis patients
compared to controls (p<0.01). The
progesteron level did not show
significant variation.
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Table 1 Testosterone, Progesterone and Prolactin hormones in pregnant women with

chronic toxoplasmosis.

* The mean difference is significant at the .05 or .001 level.

Table 2 showing significant
(p<0.05) increase in testosterone level
in seropositve 1gG first trimester
pregnant women as compared to
control group whereas the levels of

prolactin showed a significant(p<0.01)
decrease in seropositve IgG patients in
comparison to control subjects. The
progesterone levels did not show
significant variation.

Table 2 Testosterone, Progesterone and Prolactin hormones in pregnant women with

chronic toxoplasmosis in first trimester .

12.58

49.04 23.88

* The mean difference is significant at the .05 or .001 level.

In second trimester pregnant
women the results demonstrated
significant  (p=0.01) increase in
testosterone levels in seropositve 1gG,
while a significant  (p<0.05) and
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(p<0.01) decrease for progesterone and
prolactin levels respectively in
seropositive 1gG preghant women
when compared with those of the
control group. (table 3).
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Table 3 Testosterone, Progesterone and Prolactin hormones in pregnant women with
chronic toxoplasmosis in second trimester .

| tetomerone | 152 | oss | om0

2.06*

0.010

-‘ 54.26* 4.7 57.66 4.07 0.028
-‘ 40.73* 13.22 100.79 20.83 1.22E-11
* The mean difference is significant at the .05 or .001 level.
Data for third trimester testosterone and progesterone
pregnant women are shown in Table 4 concentrations demonstrated

There were significant differences in
testosterone, progesterone and
prolactin concentrations between the
seropositive and seronegative 1gG
pregnant women. However,

significant (p<0.01) increase. whereas
the prolactin concentration showed a
significant(p<0.05) decrease in
seropositve IgG patients in comparison
to control subjects.

Table 4 Testosterone, Progesterone and Prolactin hormones in pregnant women with

chronic toxoplasmosis in third trimester .

* The mean difference is significant at the .05 or .001 level.

The present study demonstrates
statistically significant variations in
hormones levels during trimesters of
pregnancy in both seropositive 1gG
pregnant women and seronegative IgG
pregnant women (control group)
Testosterone, progesterone and
prolactin concentrations were highest
in the 3rd trimester (2.89, 61.7 and
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117.57  ng/ml  respectively) in
seropositive 1gG  pregnant women
(Fig.1).In seronegative 1gG pregnant
women , Testosterone and prolactin
concentrations were highest in the 3rd
trimester (1.50 and 135.30 ng/ml
respectively),  while  progesterone
concentration was highest in 2"
trimester (57.66 ng/ml) (Fig.2).
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Figure 1 Variations in concentratons of testosterone, progesterone and prolactin
during trimesters of pregnancy in pregnant women with chronic toxoplasmosis.(LSD:
testosterone 0.51, progesterone 2.04, prolactin 7.27).
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Figure 2 Variations in concentratons of testosterone, progesterone and prolactin
during trimesters of pregnancy in pregnant women without toxoplasmosis (control
group).( LSD: testosterone 0.35, progesterone 2.73, prolactin 10.66).

Discussion

Not only can host hormones
affect responses to infection, but
parasites can have pronounced effects
on hormone signaling within the host.
additional  studies  suggest  that
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protozoan parasites can alter hormone
concentrations in their hosts [5].

One of the most important
problems of T. gondii infection in
humans is congenital toxoplasmosis.
Mechanisms which control materno—
foetal  transmission are  poorly
understood and pregnancy hormonal
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impregnation may play a role [11]. In
current study we evaluated three
important hormones are testosterone,
progestetone and prolactin.
Testosterone

Significant increase  in
testosterone values were found in the
seropositive 1gG pregnant women
when compared to the seronegative
IgG ones in this study (tables 1, 2, 3
and 4). This finding is corroborated by
a study done by Shirbazou et al.[15]
where they found significant increase
in the levels of plasma testosterone in
women and men with 1gG anti-
Toxoplasma antibody. It has been
reported by Flegr et al. [16] that
infected human males exhibit a
statistically nonsignificant increase in
salivary testosterone levels. Flegr et al.
[17] have found Toxoplasma-infected
men to have a higher concentration of
testosterone and Toxoplasma-infected
women to have a lower concentration
of testosterone than Toxoplasma-free
controls.they attributed the opposite
direction of the testosterone shift in
men compared to women to gender
specificity. Lim et al.[8] found greater

testosterone synthesis in testes of
infected male rats with chronic
toxoplasmosis. In mice, the

observations by Kankova et al.[7] are
in contrast with this finding since they
observed that there was significant
decrease in the serum testosterone
values for the male and female in their
study, they suggested that the decrease
of testosterone concentration could be
an adaptive response of infected mice
to Toxoplasma-induced immunosup-
pression by decreasing the
concentration of testosterone, the
infected mice could partly compensate
the laten toxoplasmosis-associated
down-regulated cellular immunity,
namely the observed suppressed
reactivity of  macrophages and
lymphocytes to the antigen in in vitro
assays [1].
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There are two hypothesises
explain the relationship between the
infection by Toxoplasma and changes
in  testosterone  concentration in
infected host, the first hypothisis
assumes that the changed
concentration of testosterone
influences the probability of the
Toxoplasma infection, because of high
concentrations of testosterone are
known to have immunosuppressive
effects [4;18], which could result in a
higher  probability of  acquiring
Toxoplasma infection. This
explanation correspond with the result
of present study where we found
increase  levels of testeosterone
hormone in infected groups, on other
hand this explanation incompatible
with the result of Kankova et al.[7]
where they found decrease levels of
testeosterone hormone in infected mice
(male and female). They speculated
that the decrease of testosterone
concentration could be an adaptive
response  of infected mice to
compensate Toxoplasma-induced
immunosuppression and Such
compensation might increase the
probability of the survival of infected
mice after contact with various
pathogens in their natural environment.
It is also possible that the physiological
reaction to Toxoplasma infection
differs qualitatively between mice and
humans because mice have short life
comparable with the length of life in
human.

The second hypothesis assumes
that Toxoplasma infection changes the
concentration of serum testosterone in
infected host. There are some parasitic
spescies such as Taenia crassice can
manipulate the level of steroid
hormones to increase their chance of
surviving in the hostile environment of
the host body [19]. James [6] support
this and he suggested that the increased
proportion of males in the offspring of
Toxoplasma infected women and
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female mice is a direct effect of
toxoplasma-induced increase  of
testosterone  in  infected  hosts.
Moreover Kankova et al. [7] support
that Toxoplasma infection changes the
concentration of serum testosterone in
infected host.
Progesterone

Progesterone, play a critical
role in reproduction, including the
maintenance  of  pregnancy  in
mammals, and immune function.
progesterone can have both stimulatory
and suppressive effects on the immune
system, but is typically regarded as
immunosuppressive [5]. Progesterone

receptors have been identified in
epithelial cells, mast cells,
granulocytes (e.g. eosinophils),

macrophages, and lymphocytes, also it
can bind to glucocorticoid receptors,
which are more abundant in the
immune system than progesterone

receptors, and may represent an
alternative mechanism for
progesterone-induced  changes in

immune function [20].

In the present study, we found
no significant difference in
progesterone  levels in  overall
seropositive 1gG  pregnant women
(tables 1). Our results are basically in
agreement with those by Al-Warid and
Al-Qadhi [21] result of these study
showed that there were no significant
differences in progesterone levels
between infected and non infected
pregnant women with T.gondii. On
other hand when estimated levels of
progesterone in pregnant women
seropositive IgG Toxoplasma
antibodies and in controls with regard
of gestation age , We have detected
fluctuation in levels of progesterone
from trimesters to other, in first
trimester progesterone levels did not
show significant variation (table 2).
significant decrease in progesterone
levels in seropositive 1gG in second
trimester (table 3), while a significant
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increase occurred to progesterone in
seropositive 1gG  pregnant women
when compared with those of the
control group during third trimester
(table 4).this fluctuation in levels of
progesterone during trimesteres of
pregnancy may be attribute to attempt
of parasite to manipulation immune
system of their host through hormone
fluctuation. Because progesterone can
have both stimulatory and suppressive
effects on the immune system [5],
variations of progesterone by the
parasite may further facilitate growth
and reproduction of the parasite and
inhibit host responses to infection.
Other studies indicated that levels of
progesterone were high when host
infected by some protazoan parasitic
species such as Plasmodium berghei in
female mice [22].

Prolactin

Prolactin (PRL) is one of the
most important hormones involved in
immunoregulation in  host  body
[23].exogenic prolactin  can induce
antiparasitic activity in microglial cells
as a reaction against the T. gondii
infection [13].

In current study we observed
significant ~ decrease in levels of
prolactin in all positive IgG anti-
Toxoplasma antibody pregnant women
groups (total pregnant , 1% 2" and 3"
trimesters of pregnancy ; tablesl, 2, 3
and 4 respectively) when compare with
control groups. The high levels of
prolactin hormones in seronegative
groups (control) in opposition to
seropositive groups (chronic infection)
may be indicate to protective action of
PRL in a host organism against
Toxoplasma infection. It has been
reported that prolactin  hormone
increases the production of immune
globulins, cytokines and
autoantibodies [24].

Mavoungou [25] reported that
prolactin  concentrations  increase
during pregnancy, regardless of parity.
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He showed that prolactin concentration
did not differ according to P.
falciparum status. Dzitko et al. [26]
have found increased prevalence of
latent toxoplasmosis in women with an
aberrant level of prolactin.

Dzitko et al. [23] revealed that
pre-incubation of the Toxoplasma
tachyzoites with the recombinant
human prolactin (rhPRL) in vitro
resulted in a significant reduction (up
to 36.15%) in the replication abilities
of the parasite. They suggested that the
inhibition of replication was caused by
a limited capacity of the parasites to
penetrate host's cells as demonstrated
by the reduced number of infected
cells in their study.

Dzitko et al. [27] suggest that a
significant increase in the serum PRL
level, during pregnancy for instance,
might significantly limit the risk
of Toxoplasma spreading and could
play an important role in natural
protection against toxoplasmosis, and
they revealed that exogenous human
recombinant prolactin (rhPRL) as well
as autologous endogenous prolactin
present in serum — SPRL from
inactivated sera significantly restricted
intracellular growth of Toxoplasma in
peripheral blood mononuclear cells
cultures. Moreover, analysis of IL-10
production by PBMC infected
with Toxoplasma and cultured in the
presence of sPRL showed a positive
correlation between sPRL
concentration and the level of IL-10.
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