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Abstract 
   Chronic toxoplasmosis is associated with psychotic disorders. Multiple in vitro studies 
showed that many antipsychotic medications have anti-Toxoplasma activity. Meanwhile, 
there is very limited data regarding the inhibitory effect of them on Toxoplasma in vivo. 
This study evaluated the activity of Chlorpromazine®, Clozapine®, and prolactin (a pituitary 
gland hormone) on toxoplasmosis infected rats.  
   Clean laboratory breed rats were chronically infected with non-virulent T. gondii strain 
and classified into 8 groups: negative, positive control groups, chlorpromazine, clozapine, 
and metoclopramide drug control groups, and 3 infected treated groups. Rat were 
screened with ELISA test to evaluate level of dopamine, interferon gamma, and prolactin. 
All drugs were effective against T. gondii in infected rats. Dopamine level and INF-
were significantly decreased in chlorpromazine infected treated rats. There was significant 
decrease of dopamine level and increase of prolactin level in clozapine infected treated rats. 
In metoclopramide infected treated rats prolactin level significantly increased, but INF-
level significantly decreased. 
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Introduction 
   Toxoplasma gondii is a zoonotic intra-
cellular protozoan parasite of worldwide 
distribution infected many species of wa-
rm-blooded animals, including birds (Du-
bey and Beattie, 1988). T. gondii effects 
were not due to manipulation in an evolut-
ionary sense but, to its neuropathological 
or neuroimmunological effects (Fond et 
al, 2013). Although the medical profes-
sion treated these latent cases as asym-
ptomatic and clinically unimportant, res-
ults of animal studies and recent studies of 
personality profiles, behavior, and psycho-
motor performance led to reconsider this 
assumption (Flegr, 2013). Epidemiologic-
al and neurobiological studies indicated 
that schizophrenic toxoplasmosis was the 
second strongest associated after autism 
(Flegr, 2020). Also, rodents chronic infec- 
tion with T. gondii increased dopamine 
and metabolite (Ihara et al,  2016), a neur-
otransmitter involved in human schizophr-
enia (Mahmoud et al, 2017).    
   There were complex mechanisms inclu-
ding immune, humoral, neurotransmitter, 

epigenetic, genetic, and structural effects 
(Sorlozano-Puerto, 2016). Psychiatric dis-
orders were mostly mediated by brain im-
mune reaction to T. gondii infection affec-
ted glutamatergic systems, and T. gondii 
biochemical activity affected dopaminer-
gic systems (Flegr, 2015).  
   The first antipsychotic inhibition of T. 
gondii was an in-vitro study using phenot-
hiazine trifluoperazine (Stelazine), which 
have membrane-active detergent-like effe-
cts on T. gondii (Pezzella et al,  1997). Ot-
her in vitro studies of different antipsych-
otics and mood stabilizer drugs compared 
their inhibitory effect on T. gondii against 
trimethoprim effectiveness, the standard 
toxoplasmosis treatment (Jones-Brando et 
al, 2003; Goodwin et al, 2008; Fond et al, 
2014). Many antipsychotics inhibited cul-
tured Toxoplasma (Goodwin et al, 2011), 
but with few limited data on T. gondii in 
vivo (Saraei et al, 2016). 
   Hyperprolactinemia is a common side 
effect of antipsychotics, and prolactin is 
one of the most important human hormon-
es in immuno-regulation (López-meza et 



 

 
 

al, 2010). Prolactin inhibited the multipli-
cation of Toxoplasma in murine microglial 
cell cultures (Benedetto et al, 2001), and 
significantly restricted Toxoplasma intrac-
ellular growth in mice and human cell lin- 
es (Dzitko et al, 2010; 2012). Women 
with hyperprolactinemia had few T. gondii 
prevalence rate (Dzitko et al, 2008). Also, 
T. gondii-induced intermediate host beha-
vior alterations and parasite transmission 
and with postulated relationship between 
its sero-prevalence and infection in certain 
disorders such as human schizophrenia 
(Gatkowska et al, 2013). 
   The present study aimed to evaluate the 
possible role of antipsychotic drugs and 
hyperprolactinemia in controlling toxo-
plasmosis in experimental animal models. 

Materials and Methods 
  This experimental study was conducted 
from January 2018 to December 2019 ac-
cording to the ethical rules of dealing with 
experimental animals. 
   Drugs: Chlorpromazine (CHZ) (Neuraz-
ine, coated tablet manufactured by Misr 
Pharmaceutical Co., Cairo) as the typical 
antipsychotics at dose of 30mg/kg/day 
(Tse et al, 2018). Clozapine (CLZ) (Cloz-
aril, coated tablet supplied by Novartis 
Co., Cairo) as another typical antipsychot-
ics at dose of 5mg/kg/day (Sun and Lau, 
2000). Metoclopramide (MTP) (Primpran, 
coated tablet supplied by Sanofi Aventis 
Co., Cairo) a prokinetic drug used in nau-
sea, vomiting, diabetic gastric stasis and 
gastro-esophageal reflux, is a potent stim-
ulator of prolactin release at dose of 5mg/ 
kg/day (Uchida et al, 2005). Drugs were 
separately grinded, dissolved in Ringer`s 
solution and given orally to Wistar Rats. 
   Experimental animals: Clean laboratory 
bred Wister Rats 40days old & about 130 
gm each maintained in animal house, Fac-
ulty of Medicine was used. The Rh strain 
of Toxoplasma gondii tachyzoites as peri-
toneal exudate of mice used was kindly 
obtained from Department of Zoonotic Di-
seases, National Research Center, Dokki 

Rats were intra-peritoneally infected with 
5x106 tachyzoites. All experiments were 
done between 6 & 8 -infection 
(Dubey et al, 2016). Rats were divided in-
to eight groups of 6 rats each and housed 
in separate metallic cage with free access 
to food & water. GI: -

-
. 

 
Infected &  treated with an 

- Infect-
ed &  treated with an

Infected &  tre-
ated 

 
   Blood was obtained from rats  orbital si-
nus 60days P.I. and sera were tested for T. 
gondii- IgG antibodies by modified agglu-
tination test (MAT) to ensure infectivity 
(Mainar-Jaime and Barberán, 2007). 
   Histopathological examination: After 3rd 
week post-treatment, rats were intraperito-
neally injected with xylazine/ketamine an-
esthesia (Nelissen et al, 2019), and sacrif-
iced by cervical dislocation to prevent pre- 
and postsynaptic effects of anesthesia, and 
brains were quickly removed. Portions of 
brain were fixed in buffered formalin, em-
bedded in paraffin, sectioned, and stained 
with hematoxylin & eosin and examined 
under low, high and oil immersions. 
   Neurotransmitter and biochemical mark-
ers: Levels of serum dopamine (DA), ser-
um interferon gamma INF-  & serum pro-
lactin PRL of all rats were done by ELISA 
with antibody pairs of Sino-Gene-Clon-
Biotech Co., Ltd (Hangzhou, China Catal-
og No: SG-20553, No: SG-20041& No: 
SG20835). Technique was processed acc-
ording to the manufacturer given protocol.  
   Statistical analysis: Data were collected, 
tabulated, and analyzed by using SPSS ve-
rsion 24. ANOVA & post-hoc tested vari-
ance analysis & significance. P value less 



 

 
 

than 0.05 were considered significant. 
Results 

   Infectivity: Sera of all infected rats test-
ed for T. gondii-specific IgG antibodies by 
modified agglutination test (MAT) before 
and after treatment. All showed positive 
results before receiving drugs. While all 
sera showed negative result after therapy. 
   Microscopic examination of negative 
and drugs controls showed brain parench-
yma with unremarkable pathological find-
ings. Positive controls showed infected 
cerebral parenchyma by tachyzoites were 
few, vacuolar degeneration was marked in 
infected cells and sparse inflammatory 
cells were detected. Infected chlorproma-
zine treated (CHZ) showed brain paren-

chyma with unremarkable pathological fi-
ndings. Infected clozapine treated and me-
toclopramide treated ones showed brain 
parenchyma with vacuolar degeneration 
and multiple inflammatory cell infiltration 
including eosinophilic cells. 
   Biochemistry data: Dopamine (DA) lev-
el was significantly increased in positive 
control as compared to negative ones. All 
drug control groups showed significantly 
increased DA level as compared to nega-
tive control in chlorpromazine (CHZ) and 
clozapine (CLZ) infected treated groups 
DA level significantly decreased com-
pared to positive control. 
   Details were given in tables (1, 2 & 3) 
and figures (1, 2, 3 & 4). 

Table 1: Dopamine level (ng/L) difference between groups. 
Groups  Mean ± SD Median (IQR) P value 

Control 
Negative  control 10.05 ± 0.7 10 (1) 

< 0.001 

Positive control 26.45 ± 9.4 24 (18) 

Control 
Treated  

CHZ treated 22.20 ± 0.6 22.5 (1) 
CLZ treated 16.42 ± 0.7 17 (1) 
MTP treated 16.75 ± 0.7 17 (1) 

Infected 
Treated  

CHZ treated 18.27 ± 0.6 18 (1) 
CLZ treated 19.37 ± 5.9 18.5 (11) 
MTP treated 20.77 ± 8.9 17.5 (6) 

P-value 

GI vs. GII < 0.001 GI vs. GVI = 0.008 GII vs. GVII=0.018 GIV vs. G VII=0.336 
GI vs. GIII < 0.001 GI vs. GVII = 0.003 GII vs. GVIII=0.059 
GI vs. GIV = 0.035 GI vs. GVIII =0.001 GIII vs. GVI=0.186 
GI vs. GV = 0.027 GII vs. GVI = 0.008 GV vs. GVIII= 0.177 

   There was a significant increase in INF-
 level in positive control as compared to 

negative one. CHZ & MTB positive con-
trols showed significant decrease of INF-  
level as compared to their negative con-

trols, while CLZ rats showed significant 
increase. But, in chlorpromazine (CHZ) 
and (MTB) infected treated INF- level 
significantly decreased compared to their 
positive controls. 

Table 2: INF-Y level (ng/L) difference between groups. 
Groups  Mean ± SD Median (IQR) P value 

Control 
Negative control 12.10 ± 2.1 10 (1.5) 

< 0.001 

Positive control 20.47 ± 4.9 20 (8.5) 

Treated  
Control 

CHZ  treated 5.63 ± 0.6 6 (1) 
CLZ treated 38.48 ± 1.1 39 (2.5) 
MTP treated 2.38 ± 0.5 2.5 (1) 

Treated 
 Infected 

CHZ treated 11.42 ± 1.2 13.5 (6.5) 
CLZ treated 20.00 ± 2.6 21 (8.5) 
MTP treated 13.57 ± 2.3 15 (6.5) 

P-value 

GI vs.  GII = 0.005 GI vs. GVI = 0.811 GII vs. GVII = 0.870 GIV vs. GVII < 0.001 
GI vs.  GIII = 0.028 GI vs. G VII = 0.008 GII vs. G VIII=0.020 
GI vs.  GIV < 0.001 GI vs. GVIII = 0.608 GIII vs. GVI = 0.048 
GI vs.  GV = 0.001 GII vs. GVI = 0.003 GV vs. GVIII < 0.001  

 

 

   There was a significant decrease in PRL 
level in sera of positive control as com-
pared to negative one. All drug positive 
controls showed significant increase in 

PRL level as compared to negative control 
All infected treated rats showed significa-
nt increase in PRL level compared to each 
positive control rats. 



 

 
 

Table 3: Prolactin level (ng/mL) difference between groups 
Groups  Mean ± SD Median (IQR) P value 

Control 
Negative control 16.07 ± 1.1 16 (1.5) 

< 0.001 

Positive control 12.08 ± 1.6 12 (3) 

Control 
Treated  

CHZ  treated 26.55 ± 2.6 26.5 (2) 
CLZ treated 50.43 ± 5.3 50.5 (2.5) 
MTP treated 56.60 ± 4.2 56.5 (2) 

Infected 
Treated  

CHZ treated 17.22 ± 1.6 17.5 (3) 
CLZ treated 25.52 ± 4.3 26 (8.5) 
MTP treated 33.98 ± 2.2 33.5 (3.5) 

P-value 

GI vs.  GII = 0.002 GI vs. GVI = 0.339 GII vs. GVII< 0.001 GIV vs. GVII < 0.001 
GI vs.  GIII < 0.001 GI vs. GVII < 0.001 GII vs. GVIII<0.001  
GI vs.  GIV < 0.001 GI vs. GVIII< 0.001 GIII vs. GVI < 0.001 
GI vs.  GV < 0.001 GII vs. GVI < 0.001 GV vs. GVIII < 0.001 

 

Discussion 
   No doubt, RH strain, passed for 50+yr 
as tachyzoites lost not only oocysts capac-
ity formation, but also showed a reduction 
or absence of tissue cyst (bradyzoites) 
formation (Dubey et al, 1999) 
   In the present study, chlorpromazine, cl-
ozapine, and metoclopramide were effecti-
ve against T. gondii, with the antipsychot-
ic CHZ gave the best impact even with 
small used dose that caused small prolac-
tin elevation. CHZ is a dopamine D2 re-
ceptor antagonist with significant anticho-
linergic/alpha-adrenergic blocking activity 
(Kapur, 2003). Association between toxo-
plasmosis and increased level of dopamine 
(DA) in brains of animal model contained 
two genes for enzyme tyrosine hydroxyla- 
se (Flegr et al, 2003), the key enzyme for 
the DA synthesis from its precursor and 
could release it into surrounding tissue of 
infected animal and also man (Skallová et 
al, 2005; Wang et al, 2015). 
   In the CHZ infected treated group, DA 
level significantly decreased compared to 
infected control group. This might be re-
lated to the feedback regulation effect of 
dopamine level which means improve-
ment of symptoms caused by toxoplasmo-
sis. 
   In the present study, INF- i-
cantly decreased in CHZ infected treated 
rats compared to corresponded control, 
but significantly increased compared to 
the CHZ drug control. CHZ independently 
down-regulated production of various T 
cell-derived lymphokines (IL-2, IFN-

IL-4, TNF, & GM-CSF) and up-regulated 
the secretion of IL-10 (Tarazona et al, 
1995). However, T. gondii infection led to 
host immune response, production of pro-
inflammatory cytokines, activates Th-cells 
that secrete IFN- i-
ates resistance against it (Suzuki et al, 
1988). So, the present result showed a di-
rect effect of the drug itself on the INF-  
level. But, the most convincing conception 
that CHZ inhibited replication of T. gondii 
tachyzoites, without significant difference 
between the INF- levels in infected CHZ 
treated rats and corresponded negative 
control. Besides, PRL level significantly 
increased in CHZ infected treated com-
pared to infected control. PRL is inversely 
proportional with Toxoplasma human pos-
itivity that increased excretion correlated 
with decreased toxoplasmosis prevalence 
and vice versa (Dzitko et al, 2008).  
   No doubt, CHZ is the most dependable 
effective drug control experimentally in-
duced toxoplasmosis is not just neuro-
transmitter results but also MAT, detects 
of T. gondii IgG antibodies, converted 
negative in sera of all infected rats after 
therapy. Besides, unremarkable pathologi-
cal findings were revealed in 
parenchyma, rather than other drug tested. 
    The inhibitory effect of CHZ drug on 
Toxoplasma infection in the present study 
agreed with similar previous findings in 
different in vitro studies. It was found that 
the valproate (mood-stabilizing agent) and 
haloperidol may have respectively a high-
er in vitro anti-toxoplasmic activity com-



 

 
 

pared to trimethoprim. While chlorprom-
azine and fluphenazine showed some ac-
tivity but less than trimethoprim (Jones-
Brando et al, 2003). This result was fur-
ther replicated in animal models that sh-
owed improvement in the suicidal attem- 
pts in rats (Webster et al, 2006). A partial 
replication of this study was carried out 
using some different methods and assays. 
In this study, haloperidol and valproic acid 
had no measurable effect, but fluphena-
zine, thioridazine, and trifluoperazine did 
(Goodwin et al, 2008; 2011).  Also, Fond 
et al. (2014) showed that fluphenazine and 
zuclopenthixol possessed a good inhibiti-
on of T. gondii, whereas haloperidol, lev-
omepromazine, and loxapine had a fair in-
hibition. However, the result was conflict-
ed with in-vivo study of Saraei et al. 
(2016), who reported that thioridazine and 
fluphenazine could not significantly inhib-
ited brain cystogenesis of T. gondii in mi-
ce. Only, each of them reduced insigni-
ficantly the percent of cysts at higher dose 
compared to lower one.  
   CHZ acted by directly minimizing T. 
gondii replication and invasion of host 
brain cells in vitro (Jones-Brando et al, 
2003), anti-T. gondii activity was related 
to drug calcium inhibitory properties (Bal- 
lejo et al, 1986).  
   T. gondii tachyzoites require calcium to 
invade host cells, and this invasion is in-
hibited by calcium channel blockers and 
calmodulin antagonists, including trifluop-
erazine, another phenothiazine antipsy-
chotic (Pezzella et al, 1997; Carruthers et 
al, 1999). Transient rises in intracellular 
calcium within tachyzoites serve as a trig-
ger for parasite egress from host cells and 
participate in the cell gliding motility and 
host-cell invasion processes (Nagamune et 
al, 2008; Lourido et al, 2010). Calmodulin 
may apply its role in invasion by mediat-
ing calcium-dependent conoid extrusion 
and through calcium-stimulated lytic en-
zymes secretion at the attachment site on 
the host cell. In these ways, calmodulin 

inhibition would suppress tachyzoite inva-
sion and protect host cell monolayers 
(Pezzella et al, 1997).  
One could propose that CHZ's superior 
therapeutic impact here may be through a 
combination of both its ability to inhibit 
replication of T. gondii and to decrease, 
directly and indirectly, dopamine levels. 
   In the present study, clozapine gave 
moderate anti-Toxoplasma activity as bio-
chemical findings showed a significant de-
crease of DA level and increase of prolact-
in level in comparing CLZ infected treated 
rats with the infected control ones. More-
over, MAT became negative after three 

 and brain histopathology 
revealed inflammatory cells and vacuolar 
degeneration without tachyzoite cyst. 
   CLZ is the prototype agent in Second-
generation (atypical) antipsychotic drugs. 
These drugs target the dopamine D2 re-
ceptor, as well as the serotonin receptor, 
and, as a class, bind less tightly to the do-
pamine receptor than typical antipsychot-
ics (Miyamoto et al, 2005; Seeman, 2002). 
Also, 
(H1), and muscarinic acetylcholine recep-
tor antagonist (Kapur and Remington, 
2001). Consequently, it also increases 
PRL secretion (Kuroki et al, 2008). 
   The present study showed that CLZ high 
significantly increased INF- com-
pared to CLZ drug control with negative 
control rats. Also, it significantly decre-a-
sed CLZ infected treated rats compared to 
its drug control. But, the INF-
showed an insignificant result in compar-
ing CLZ infected treated rats to the posi-
tive control ones. Song et al. (2000) in 
vitro showed that with a different concen-
tration of CLZ had a different effect on 
cytokine production by human whole blo-
od. CLZ 10-6 & 10-8 M (microliter) signif-
icantly increased the unstimulated and 
stimulated production of IL-1RA (receptor 
antagonist). The CLZ 10-6 M significantly 
increased the IFN- production, which led 
to intracellular degradation of tryptophan 



 

 
 

by the host cell and restricted the T. gondii 
growth in two ways (Vogel et al, 2014). 
Tryptophan metabolites were toxic to the 
parasite in a manner that was reversible by 
tryptophan. Degradation tryptophan re-
duced its concentration in host cell and the 
intracellular parasites would lack essential 
amino acid (Goodwin et al, 2011). This 
agreed with in vitro study of Jones-Brando 
et al. (2003) who found that risperidone, 
clozapine, & quetiapine (mood-stabilizing 
agent) had moderate anti-toxoplasmosis 
activity less than trimethoprim. A partial 
replication of this study was done using 
different methods and assays. In this stu-
dy, clozapine had no measurable effect 
(Goodwin et al, 2008; 2011). But, in ano-
ther study, amisulpride, risperidone and 
valproic acid showed poor Toxoplasma in-
hibition (Fond et al, 2014). The present 
study disagreed with  Saraei et al. (2015), 
who reported that aripiprazole had no in-
hibitory effect on brain cystogenesis of T. 
gondii ME49 strain explained that by sec-
ond generation antipsychotics were not ca-
lmodulin antagonists, and even some cell-
ular actions of clozapine showed depend-
ence upon calmodulin, a prototypical cal-
cium sensor (Chin and Means, 2000) acti-
vated kinase activity (Shin et al, 2006). 
   In the present study, no reason was to 
exclude the idea that actions of atypical 
antipsychotics drugs on ion channels also 
contribute to inhibition of tachyzoite 
propagation in host cells. Multiple mecha-
nisms may be at work here. CLZ exhibits 
anti-inflammatory activity through the in-
hibition of calcium/calmodulin-dependent 
Akt, alpha serine/threonine-protein kinase, 
activation in microglia (Jeon et al, 2018), 
which results in the inhibition of cell cycle 
progression (Shin et al, 2006). Clozapine 
increase host cell cytosolic Ca2+ and thus 
significantly decreased tachyzoite inva-
sion (Pezzella et al, 1997). In-vivo, the 
intracellular Ca2+ increased concentration 
via up-regulation of neuronal Ca sensors, 
such as visinin like protein 1 (VILIP 1) & 

(Kedracka-Krok 
et al, 2015).  
   Metoclopramide MTP is a potent dopa-
mine receptor antagonist but does not af-
fect the central DA. It abolishes the inhibi-
tory effect of dopamine on the PRL secre-
tion that led to PRL level increase (Dzitko 
et al, 2008). 
   In the present study, MTB gave a mod-
erate inhibitory effect in T. gondii by sig-
nificant increased prolactin level, and de-
creased INF- with insignificant de-
creased dopamine. But, MAT became ne-
gative after three weeks where brain sho-
wed inflammatory cells and vacuolar de-
generation without tachyzoites. MTP incr-
eased the PRL level and stimulated Th1 
cytokine production, especially IFN- x-
cretion (Matalka, 2003). MTP acted as an 
immunomodulating agent with release cy-
tokines by macrophage as IL-1 & IL-6 
(Abd Ellah et al, 2019). 
  Based on present study data, higher lev-

restrict the T. gondii tachyzoites growth. 
But, this disagreed with Mavoungou 
(2006) who found that prolactin concen-
tration did not differ according to P. falci-
parum status, despite its increase during 
pregnancy, regardless of parity. Also, 
Dzitko et al. (2008) reported increased 
prevalence of latent toxoplasmosis in 
women with an aberrant level of prolactin. 
However in favor of the present study, the 
pre-incubation of Toxoplasma tachyzoites 
with the recombinant human prolactin 
(rhPRL) in vitro caused a significant re-
duction (up to 36.15%) in its replication 
abilities due to a limited parasites capacity 
to penetrate human cells (Hs27 y HeLa) as 
noticed by reduced number of infected 
cells (Dzitko et al, 2010). Besides, Dzitko 
et al. (2012) found a significant increase 
in serum PRL level during pregnancy lim-
ited T. gondii spreading, and exogenous 
human recombinant prolactin (rhPRL) & 
autologous endogenous prolactin (sPRL) 
from inactivated sera significantly restrict-



 

 
 

ed Toxoplasma intracellular growth in pe-
ripheral blood cultures. T. gondii replica-
tion was reduced in murine L929 cells 
prolactin treated with (Dzitko et al, 2013). 
Protective immune response of man and 
animal infected with intracellular patho-
gens as T. gondii was based mainly on 
IFN-  synthesis (Denkers, 2003). PRL 
may play a role similar to IFN-
alone or together with TNF- u-
lates the intracellular killing of the para-
site (Benedetto et al,  1995). Also, PRL at 
a normal physiological concentration enh-
anced IFN-  (Ma- 
tera et al,  1999). It stimulated Th1 cyto-
kine production, especially IFN- e-
tion, by mononuclear cells, due to activa-
tion of interferon regulator factor-1 (Peeva 
et al,  2004). But, PRL induced the secre-
tion of cytokines such as IL-6 & IL-10, a 
cytokine with a broad immunoregulatory 
activity that controls an inflammatory res-
ponse during acute toxoplasmosis. Also, 
cytokine is a unique product of Th2 lymp-
hocytes, antagonizes many effects of IFN-
 (Lang et al,  2007). So, possible PRL 

action could be bidirectional, namely, 
PRL limited Toxoplasma proliferation via 
surface host cell receptors (Dzitko et al, 
2013) led to release of protective type-1 
cytokines (Matalka, 2003), and inhibited 
penetration ability (Dzitko et al, 2010).  

Conclusion 
   Antipsychotic chlorpromazine drug has 
good anti-Toxoplasma activity in rat. Psy-
chotropic drugs for anti-Toxoplasma acti-
vity in schizophrenic patients might impr-
ove prognosis and treatment efficacy. Ex-
act mechanism of interaction between hor- 
mone, host cell, and parasite is still unkno- 
wn. Chlorpromazine may affect T. gondii. 
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Explanation of figures 

Fig.1. Brain (stained with H & E, x1000) represents A. negative-control (GI). B. positive-control (GII) arrow pointed to a tachyzoite. 
C. chlorpromazine infected treated (GVI). D. clozapine infected treated (GVII) circle surround eosinophilic cell. E. metoclopramide 
infected treated (GVIII). 
Fig. 2: Mean dopamine level among groups. 
Fig. 3: Mean INF-Y Level among groups. 
Fig. 4: Mean prolactin level among groups. 

 
 

   

 


