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MalariaTaxonomy of Toxoplasma

Intermediate host: HUMAN

Definitive host: CAT

ProtozoaProtozoa

ApicomplexaApicomplexa

Sporozoa (Sporozoa (Sub.classe CoccidiaSub.classe Coccidia) ) 

EucoccidiidaEucoccidiida

SarcocystidaeSarcocystidae

ToxoplasmaToxoplasma

T. gondiiT. gondii



MalariaToxoplasma gondii

1) History
2) Biology of the parasite
3) Clinical aspects
4)Transmission
5)Epidemiology
6)Diagnostics and treatment
7)Prevention and Control



MalariaToxoplasma gondii

1) History
2) Biology of the parasite
3) Clinical aspects
4)Transmission
5)Epidemiology
6)Diagnostics and treatment
7)Prevention and Control



Charles Nicolle
(1866‐1936)

Louis Hubert Manceaux
(1865‐1943)

Alfonso Splendore
(1871‐1953)

● First isolated in Tunisia in 1908

Ctenodatylus gondi 
North African Rodent 

called “gundi“

•• In 1923 congenital transmission was described, and a In 1923 congenital transmission was described, and a 
diagnostic test established by A. Sabin and H. Feldmanndiagnostic test established by A. Sabin and H. Feldmann
•• In 1956 it was postulated that the infection would be by In 1956 it was postulated that the infection would be by 
ingestion of raw meat infected with cysts, proven in 1965.ingestion of raw meat infected with cysts, proven in 1965.
••The complete life cycle was discovered only in 1970.The complete life cycle was discovered only in 1970.

BrasilBrasil
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Definitive Host
(cats)

Sexual reproduction (Gametogonia)
and asexual (Schizogony)

Intestinal epithelium

Intermediate host
(other mammals, birds and man)

Asexual reproduction (Schizogony)
Lymph nodes and other tissues

Life cycleLife cycle

MalariaLife Cycle of T. gondii



SchizogonySchizogony GametogenesisGametogenesis

SporogonySporogony

bradizoitesbradizoites

bradizoitsbradizoits

cistocisto

merozoitesmerozoites

OocystOocyst

(Ferreira MU, 2003)(Ferreira MU, 2003)

Life Cycle of T. gondii



Complexo apical: Complexo apical: conconóóide, anel polar (dois),ide, anel polar (dois),
microtmicrotúúbulos, roptrias, micronemas e grânulos bulos, roptrias, micronemas e grânulos densosdensos

MalariaApicomplexa - Structure of T. gondii



intracellularintracellular

extracellularextracellular1. recognition1. recognition

2. 2. adhesionadhesion

4. Host cell 4. Host cell 
membranemembrane

5. 5. parasitophorousparasitophorous
vacuolevacuole

3. penetration3. penetration

MalariaInvasion of T. gondii



Locomotion and invasion is Locomotion and invasion is 
Active and depends on an Active and depends on an 
"engine"engine““ actinactin--myosin and myosin and 
Proteins similar to Proteins similar to 
thrombospondinthrombospondin
on the surfaceon the surface

(Opitz e Soldati, 2002)
(Opitz e (Opitz e SoldatiSoldati, 2002), 2002)

MalariaInvasion of T. gondii

Active movement of T. gondii



““Probably due to microneme proteins"Probably due to microneme proteins"

Lysosomes

MalariaToxoplasma prevents the fusion of lysosomes
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Acute infectionAcute infection
in the child orin the child or

adultadult

asymptomaticasymptomatic

feverfever
((‐‐1% of the cases)1% of the cases)

severe cases with retinocoriditis, encephalitis, severe cases with retinocoriditis, encephalitis, 
myocarditis and hepatitismyocarditis and hepatitis

(Immunocompromised patients)(Immunocompromised patients)

Chronic infectionChronic infection

MalariaClinical aspects



‐‐ First trimesterFirst trimester ‐‐ 10x greater chance of miscarriage.10x greater chance of miscarriage.

‐‐ Second trimesterSecond trimester ‐‐ abortion, premature birth with or without abortion, premature birth with or without 
sequelae.sequelae.

‐‐ Third trimesterThird trimester ‐‐ The child may be born normal and present later The child may be born normal and present later 
symptoms.symptoms.

One of the most severe forms of the disease One of the most severe forms of the disease 
with varied symptoms:with varied symptoms:

Large number of fatal casesLarge number of fatal cases

MalariaClinical aspects



Symptoms of ToxoplasmosisSymptoms of Toxoplasmosis



- Brain calcifications (69%)
- Neurological disorders (60%)
- Changes in cranial volume (50%)
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Bradyzoites lodged in a CNS cell cystBradyzoites lodged in a CNS cell cyst

MalariaMechanisms of Pathogenesis



Denker, 1998

Definitive host 

Intermediate host 

Oocisto esporuladoOocisto esporulado

MalariaResponse to T. gondii infection



Chang e Lewin, 2007

MalariaResponse to T. gondii infection



Because of its intrinsic virulence, T. gondii induces a potent interleukin 
12-dependent cell mediated immune response (IL-12).

Aliberti, 2005

(Cyclophilin(Cyclophilin‐‐18)18)

MalariaResponse to T. gondii infection

Th1

Phagocytosis

Oxidative stress



‐ IFN + IFN

Superoxide and nitric oxide (NO) are destroying parasites withinSuperoxide and nitric oxide (NO) are destroying parasites within cellscells



Springer pictures

MalariaCellular immune response to T. gondii infection
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‐ IFN
+ IFN

Gazzinelli, 2005

MalariaResponse to T. gondii infection



Denker, 1998

MalariaResponse to T. gondii infection



Predominante TH2 response or Predominante TH2 response or 
no responseno response

TH2TH2

TH1TH1ILIL‐‐1010
TGF TGF 

““REPLICATIONREPLICATION””

more pronounced expression of more pronounced expression of 
TH1TH1‐‐type cytokinestype cytokines

““CONTROLCONTROL””

IFNIFN
TNFTNF

Bradizoites (Cysts)Bradizoites (Cysts)
Chronic infectionChronic infection

TaquizoitesTaquizoites
Rupture of the cystsRupture of the cysts

MalariaImmune response to T. gondii infection



••Almost perfect parasite: Approx. 70% of humans had Almost perfect parasite: Approx. 70% of humans had 
contact with contact with T. gondiiT. gondii
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••Sporadic contaminations occur with waterSporadic contaminations occur with water‐‐borne oocysts borne oocysts 
that can lead to local epidemicsthat can lead to local epidemics

MalariaEpidemiology



7 7 dayday laterlater......
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•• Parasitological diagnosisParasitological diagnosis

‐‐ demonstration of the organism in biopsy or necropsydemonstration of the organism in biopsy or necropsy

‐‐ intraperitoneal inoculation in lymph node, liver or spleen intraperitoneal inoculation in lymph node, liver or spleen 
biopsy mousebiopsy mouse

‐‐ culture of the parasites in fibroblastsculture of the parasites in fibroblasts

‐‐ PCR for the detection of ribosomal DNA of the parasite in PCR for the detection of ribosomal DNA of the parasite in 
samples of tissue and amniotic fluid.samples of tissue and amniotic fluid. iagniagnóóstico parasitolstico parasitolóógicogico

MalariaDiagnostics



•• Serological diagnosisSerological diagnosis

‐‐ detection of antibodiesdetection of antibodies
IgM IgM ‐‐ acute phaseacute phase
IgG IgG ‐‐ chronic phasechronic phase

‐‐ ELISA, immunofluorescence and ELISA, immunofluorescence and 
haemagglutinationhaemagglutination

MalariaDiagnostics



‐‐ Indicated only for severe cases and pregnant women, Indicated only for severe cases and pregnant women, 
infection of immunocompetent adults does not require infection of immunocompetent adults does not require 
therapytherapy

MalariaTreatment



•• Pyrimethamine and Sulfonamides in combinationPyrimethamine and Sulfonamides in combination
‐‐ they act in a synergistic manner by blocking the they act in a synergistic manner by blocking the 

•• pathways of ppathways of p‐‐aminobenzoic acidaminobenzoic acid
•• the cycle of folic acid (vertebrates can use prethe cycle of folic acid (vertebrates can use pre‐‐
synthesized folic acid, not Toxoplasma)synthesized folic acid, not Toxoplasma)

•• Alternatively: Clindamycin and TetracyclineAlternatively: Clindamycin and Tetracycline

‐‐ Indicated only for severe cases and pregnant women, Indicated only for severe cases and pregnant women, 
infection of immunocompetent adults does not require infection of immunocompetent adults does not require 
therapytherapy

MalariaTreatment
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•• Proper cooking of the meatsProper cooking of the meats
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•• Treatment of pregnant womenTreatment of pregnant women

MalariaPrevention and control


