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COM CISTOS TECIDUAIS DE Toxoplasma gondii DE DIFERENTES GENOTIPOS.
Aracatuba, 2007. Dissertacdo (Mestrado em Ciéncia Animal) - Universidade Estadual
Paulista “Julio de Mesquita Filho”, da Faculdade de Odontologia de Aracatuba, do Curso de
Medicina Veterinaria, Campus de Aracatuba. 2007.

RESUMO

Doze gatas, sorologicamente negativas para Toxoplasma gondii, foram distribuidas em trés
grupos de quatro animais cada. Os animais dos grupos 1 e 2 foram infectados com cistos
teciduais de T. gondii, por via oral, no terco médio de gestacdo, sendo: grupo 1 - isolado tipo I
altamente virulento para camundongos; grupo 2 - isolado tipo III ndo virulento para
camundongos; e grupo 3 — gatas controle ndo infectadas. Antes da infeccao e durante todo o
periodo experimental foram efetuadas avaliagdes clinicas. Amostras sangiiineas foram
colhidas nos dias O (antes da inoculagdo), 15 e 30 dias pds-infecdo para a realizacdo de
hemogramas e pesquisa de anticorpos contra 7. gondii pela reacdo de imunofluorescéncia
indireta (RIFI > 16). A infeccdo com o isolado de 7. gondii virulento (tipo I) ocasionou diarréia,
vOmito, secre¢des ocular e vaginal e aborto de uma cria. Nas gatas inoculadas com o isolado
tipo III ndo patogénico, foram observados diarréia, vomito, hiporexia, secrecdes nasal e ocular
purulentas e um parto prematuro com natimortos. Todas as oito gatas infectadas com cistos
teciduais de 7. gondii apresentaram anticorpos contra 7. gondii pela RIFI. Em dois filhotes da
mesma ninhada, pertencentes ao grupo 1, foram detectados titulos de 16 e 64 aos 10 dias de
vida. No grupo 2, titulos de 16, 32 e 32 foram detectados em trés filhotes da mesma ninhada.
Os resultados deste estudo demonstram que cistos teciduais de 7. gondii de genétipos dos
tipos I e III (pelo marcador SAG 2) provocaram transtornos reprodutivos semelhantes em
gatas gestantes primoinfectadas.

PALAVRAS-CHAVE: Toxoplasma gondii, gatas, gestacdo, infeccdo congénita, diferentes

genotipos.
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Toxoplasma gondii TISSUE CYSTS ON PREGNANT QUEENS. Dissertacdo (Mestrado em
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ABSTRACT

Twelve pregnant queens, serologically negative to Toxoplasma gondii, were distributed into
three groups of four animals each. Animals were infected orally with tissue cysts of T.
gondii, in the meddle third of their pregnancies as follows: group 1— was infected with isolate
type I highly virulent for mice; group 2 — was infected with isolate type III not virulent for
mice; group 3 - no infected control queens. Clinical profiles of the animals were determined
before infection and during the whole experimental period. Blood samples of the queens were
taken in the following days: O (before the inoculation), 15 and 30 days pos infection for blood
count and for the antibodies detection against 7. gondii by the indirect immunofluorescent
antibody test (IFAT > 16). Virulent 7. gondii (type I) infection caused vomiting, diarrhea,
purulent eye secretion, haemorrhagic vaginal secretion and abortion of one pregnancy.
Queens infected with non pathogenic type III isolate developed diarrhea, emesis, hyporexia,
purulent nose and ocular secretions and one premature stillbirth. In all eight infected queens
with tissue cysts 7. gondii antibody were detectable by IFAT. In two kittens of the same litter,
from group 1, had been detected titers of 16 and 64 at 10 days of age. In group 2, titers of 16,
32 and 32 were detected in 3 kittens of the same litter. Infection with tissue cysts of types I
and III (SAG 2 marker) of 7. gondii isolates developed similar clinical and reproductive
disturbance in primary infected pregnant queens.

KEY-WORDS: Toxoplasma gondii, queens, pregnancy, congenital infection, different genotypes
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1. INTRODUCAO

Os felideos podem eliminar nas fezes os oocistos de Toxoplasma gondii, formas
evolutivas aperfeicoadas pela selecdo natural para suportar as adversidades ambientais,
podendo ser altamente infectantes para diversas espécies de mamiferos e aves. Deve-se
lembrar que o gato ¢ um dos animais domésticos de mais intimo convivio com o ser
humano. Desse modo, investigacdes relativas a toxoplasmose nesta espécie sao
fundamentais, tendo em vista o potencial zoondtico desta enfermidade e sua
patogenicidade em animais de produgdo e de estimacao.

Essa protozoonose € particularmente interessante sob o ponto de vista de saide
publica. Além da seriedade da transmissao transplacentdria e suas seqiielas para as
mulheres gestantes, também hé o risco de aquisicdo desta enfermidade na vida pds-
natal. J4 foram comprovados distirbios reprodutivos, como aborto e mortalidade
neonatal, em pequenos ruminantes, suinos e caes, enfatizando a relevancia do estudo da
toxoplasmose congénita e seus reflexos.

A biologia molecular vém contribuindo de forma relevante com a parasitologia
veterindria. Estudos anteriores de genotipagem de 7. gondi de isolados de gatos do
Brasil, efetuados em camundongos, encontraram os tipos I e IIl, sendo que praticamente
todos os isolados do tipo I foram patogénicos e os do tipo III apresentaram uma parte
deles virulenta e bastante letal e outra fracdo nao virulenta, com sobrevivéncia de 100%
dos animais infectados

Os resultados obtidos neste estudo representam uma expressiva contribui¢ao
cientifica, considerando-se que ainda ndo foi executada infec¢do experimental com
cistos dos isolados dos tipos I e Il de 7. gondii, em gatas gestantes, ressaltando-se o

ineditismo do assunto.
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2. REVISAO DE LITERATURA

A toxoplasmose é uma zoonose de carater cosmopolita (TENTER et al., 2000;
GIRALDI et al., 2002; DUBEY, 2004). A investigacdo e o esclarecimento da cadeia
epidemioldgica da toxoplasmose foram possiveis a partir da elucidagdao do ciclo
biologico deste coccidio apicomplexa (HUTCHISON et al., 1968, 1970, 1971;
SHEFFIELD, MELTON, 1970; WITTE, PIEKARSKI, 1970; FRENKEL et al., 1970;
FRENKEL, 1973). O felino pode atuar como hospedeiro definitivo (FRENKEL et al.,
1970) ou intermedidrio e abrigar estigios extra-intestinais (DUBEY et al.,, 1996;
URQUHART et al., 1998; DUBEY, 2002).

A ingestdo de cistos tissulares, de oocistos provenientes de fezes de felinos
infectados e a infec¢do congénita sdo as trés formas principais de transmissao de T.
gondii. Outras formas de menor importancia incluem a ingestdo de leite contaminado,
transferéncia de fluidos orgénicos e transplante de 6rgaos (DUBEY, 1986; DUBEY et
al., 1990; POWELL et al., 2001; MIRO et al., 2004).

A microscopia eletronica tem propiciado detalhes da diferenciagdo ultra
estrutural dos gamontes (SPEER; DUBEY, 2005) e sua patogenia tem sido elucidada
por meio da caracterizacdo molecular (GARCIA et al., 2004; SCHWARZ et al., 2005).
Estudos recentes confirmaram a hip6tese antiga que a transmissao do parasito € mais
eficiente quando gatos consomem cistos teciduais, pelo carnivorismo (DUBEY et al.,
2006).

O maior risco de aquisi¢ao desta enfermidade € na vida pdés-natal (ESCUISSATO
et al., 2004), fase em que podem ocorrer graves alteracdes comportamentais, como déficit
de atencdo e esquizofrenia (LAFFERTY, 2005) reduzindo a qualidade de vida dos
individuos (McALLISTER, 2005). Deve-se atentar para os fatores de risco de aquisi¢ao
da infeccdo pré-natal bem como considerar sua patogenia e seqiielas (KRAVETZ,
FEDERMAN, 2005; BACHMEYER et al., 2006; HUNG et al., 2007).

Essa protozoonose € particularmente interessante sob o ponto de vista de satide
publica. Como exemplo, foi estimada a ocorréncia de 1.437.500 casos novos por ano
nos Estados Unidos da América (EUA), com um custo aproximado de U$ 445 milhdes
por ano, calculando-se gastos com hospitalizacdo, tratamento, escolas e cuidados
especiais com criangas mentalmente retardadas (TODD, 1989). Aproximadamente 300
pessoas morrem por ano nos EUA devido a toxoplasmose congénita em neonatos

(estimado em um infectado em 1000 nascimentos por ano) e pela doenca em pacientes



severamente imunodeprimidos, seja naqueles que recebem terapias imunodepressivas
para transplantes de 6rgdos e tecidos, tratamento para cincer e didlise renal, ou que
padecem de enfermidades imunodepressoras, como doencas auto-imunes ou a sindrome
da imunodeficiéncia adquirida - AIDS (SMITH, 1993; JONES et al., 2001).

Por tratar-se de uma infec¢@o oportunista extremamente freqiiente nos pacientes
com AIDS, sendo a causa mais comum de infeccdo secundéria do sistema nervoso
central em pessoas imunocomprometidas, pode propiciar graves encefalites (PASSOS et
al., 2000; MAMIDI et al., 2002; COLLAZOS, 2003; YADAV et al., 2004; PRADHAN
et al., 2007).

Foram utilizadas formas evolutivas de 7. gondii em infeccdes induzidas
experimentalmente em varias espécies animais (COSTA et al., 1977; KANETO et al.,
1997; WINGSTRAND, et al., 1997; JUNGERSEN et al., 2001; DUBEY, HAMIR,
2002), em fémeas gestantes (COSTA, 1979; VIDOTTO, COSTA, 1987; MARQUES,
1988; JUNGERSEN et al., 2001; BRESCIANI et al., 1999, 2001), incluindo gatas
(DUBEY, HOOVER, 1977; SATO et al., 1993; DUBEY et al., 1995; 1996, POWELL
et al., 2001).

Infec¢Ges experimentais em gatos freqiientemente sdo assintomadticas, poucos
animais adoecem e raramente ocorrem Obitos (OMATA et al., 1990; SATO et al., 1993).
Aborto e mortalidade neonatal foram descritos em gatas gestantes inoculadas com cistos
teciduais de 7. gondii, por via oral (DUBEY, HOOVER, 1977; SATO et al., 1993;
DUBEY et al., 1996; POWELL et al., 2001).

Powell et al. (2001) inocularam cinco fémeas felinas gestantes utilizando trés
cepas diferentes de 7. gondii (ME-49, Mozart e Naggie). Os autores encontraram
diferencas na viruléncia dessas cepas em produzir doenca ocular sem outro
comprometimento organico. Entretanto, a genotipagem desses isolados nao foi realizada
neste trabalho.

Resultados de estudos sobre a freqiiéncia da infeccdo toxopldsmica em gatos em

diferentes regides do mundo nos ltimos cinco anos, encontram-se sintetizados no



Quadro 1. Valores de ocorréncia da infeccdo por Toxoplasma gondii em gatos no periodo

de 1999 a 2007 em diferentes paises.

LOCALIDADE SOROPREVALENCIA (%) METODO" REFERENCIA
Brasil 73,0 RIFI GARCIA et al. (1999)
Austrdlia 39,0 ELISA SUMMER, ACKLAND (1999)
Brasil 160 RIFL-IeG CARVALHO (1999)
434 RIFI - IgM
Brasil 194 RIFI LANGONI et al. (2001)
Brasil 26,3 MAT SILVA et al. (2002)
Brasil 844 MAT DUBEY et al. (2004)
Estados Unidos 42,0 MAT DE FEO et al. (2002)
Estados Unidos 48,0 MAT DUBEY et al. (2002b)
Bélgica 70,2 Aglutinagdo Direta DORNY et al. (2002)
Espanha 45,0 MAT GAUSS et al. (2003)
17,0 Hemoaglutinag@o indireta
Brasil 400 ELISA MEIRELLES et al. (2004)
Espanha 323 RIFI MIRO et al. (2004)
Colémbia 452 MAT DUBEY et al. (2006)
Franga 18,6 MAT AFONSO et al. (2006)
Tailandia 11,0 LAT JITTAPALAPONG et al. (2006)
Brasil 354 MAT PENA et al. (2006)
Brasil 25,0 RIFI BRESCIANTI et al. (2007)

"RIFL: Reagio de Imunofluorescéncia Indireta; ELISA: Reacdo de Ensaio Imunoenzimético; MAT: Teste de Aglutinagio
Modificada; LAT: Teste de Aglutinagdo em Latex

O estudo da diversidade genética de um parasito pode contribuir para a avaliacao
de caracteristicas bioldgicas como viruléncia, resisténcia a drogas, diversidade
imunoldgica, sendo possivel correlacionar estas variantes ao rastreamento
epidemiolégico do agente para a identificacdo de fontes de infec¢do ou vias de
transmissdo. Ao mesmo tempo, podem gerar conhecimentos para a melhoria no
diagnéstico, tratamento e controle, além de grande valor informativo ao investigar
genotipos provenientes de infec¢des em animais (TIBAYRENC, 1996; OWEN, TREES,
1999; TENTER et al., 2000).

Estudos moleculares e isoenzimaticos mostram que o 7. gondii apresenta uma
estrutura populacional altamente clonal, embora tenha a oportunidade de recombinagao
genética em um ciclo sexuado bastante definido nos hospedeiros definitivos. Uma
conseqiiéncia desta clonalidade seria a exibicdo de caracteristicas relacionadas a
patogenicidade (SIBLEY et al., 1995). O T. gondii consistiria, entdo, de trés linhagens

clonais predominantes, designadas como tipos I, II e III, ocorrendo de forma global nos



animais € no homem (DARDE et al., 1992; HOWE, SIBLEI, 1995). Howe et al. (1997)
desenvolveram este sistema de tipificacdo baseado na técnica de Polimorfismo de
Comprimento de Fragmentos de DNA gerados por Enzimas de Restri¢do sobre produtos
Amplificados pela Reacdo em Cadeia pela Polimerase (PCR-RFLP), utilizando como
marcador o gene SAG2, que codifica o antigeno de superficie p22, localizado no
cromossomo VIII do parasito (SIBLEY et al., 1995).

O camundongo (Mus musculus) tem sido utilizado preferencialmente como
modelo experimental da toxoplasmose. E sabido que a maioria das amostras virulentas
para camundongos pertence ao tipo I, enquanto quase todos os isolados ndo virulentos
sdo enquadrados nos tipo II ou III (HOWE, SIBLEY, 1995). Porém esta
correspondéncia entre viruléncia e padrao molecular da amostra ndo necessariamente
deve ser observada em todos os hospedeiros (GRIGG, SUZUKI, 2003). Howe e Sibley
(1995) verificaram o predominio do gendtipo tipo Il em seres humanos, particularmente
associados com a reativacdo de infec¢Oes cronicas em pacientes aidéticos. Estes
pesquisadores notaram também que amostras tipo I estavam mais relacionadas com
toxoplasmose congénita em pessoas e que o genotipo III foi preponderante em animais.

As cepas isoladas de 7. gondii de gatos, cdes e frangos no Brasil sdo dos tipos I e
III, ndo sendo ainda identificado o tipo Il (DUBEY et al., 2003; DUBEY et al., 2004;
SILVA et al., 2005; PENA et al., 2006; DUBEY et al., 2007).

Em um estudo de Dubey et al. (2004), foram isoladas 37 amostras de 7. gondii
de 54 gatos domésticos do Parand, do municipio de Santa Izabel do Ivai, onde surto de
toxoplasmose em humanos foi detectado. Estes isolados foram 15 do tipo I e 22 do tipo
III. A maioria das cepas isoladas foi virulenta em camundongos, sem diferenca em
relacdo a genotipagem.

Pena et al. (2006) isolou 47 amostras de 7. gondii provenientes de 71 gatos de 13
municipios em diferentes regidoes do estado de Sao Paulo. Foi observado que 34 (72,4%)
eram do tipo I, 12 (25,5%) eram do tipo lll e 1 (2,1 %) apresentava infec¢do mista com
genotipos 1 e III. No bioensaio em camundongos, houve diferenca estatistica
significativa em relacdo a propor¢ao de animais que vieram a 6bito nos inoculados com
o gendtipo tipo 1 (97%), em relagdo ao gendtipo tipo 111 (42%).

Outro fato peculiar que se observa com os isolados brasileiros refere-se a alta
viruléncia para camundongos. Em estudos com isolados de outros continentes,
raramente sao observadas mortes em camundongos infectados com isolados do tipo III

(Dubey et al., 2002a, 2003).



Sabendo das diferencas na viruléncia dos isolados tipos I e III em camundongos
e por estes isolados, tanto os do tipo I como os do tipo III, ser letais para camundongos
em nosso meio, pesquisas com infeccdo experimental com diferentes espécies animais
com estes diferentes isolados, devem ser desenvolvidas, podendo fornecer informacoes

sobre a patogenia da doenga em espécies de maior importincia epidemioldgica.
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3. OBJETIVOS
3.1. Objetivo Geral

Comparar a infec¢do com cistos teciduais de 7. gondii utilizando os isolados do
tipo 1 (altamente virulento para camundongos) e do tipo III (n3o virulento para
camundongos), genotipados pelo marcador SAG 2, no processo reprodutivo de gatas
gestantes primoinfectadas.

3.2. Objetivos Especificos:

3.2.1. Comparar a patogenicidade dos dois isolados de 7. gondii por meio de

observacoes clinicas das gatas prenhas e dos filhotes.

3.2.2. Avaliar a resposta imunoldgicas através da pesquisa de anticorpos anti-7. gondii

presentes no soro das gatas e dos filhotes pela Reagdao de Imunofluorescéncia Indireta.

3.3.3. Avaliar a influéncia da infeccdo por isolados dos tipos I e Il de T. gondii nos

parametros de hemograma.
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4 RESULTADOS

Artigo enviado a revista Research in Veterinary Science.

EXPERIMENTAL INFECTION OF DIFFERENT GENOTYPES Toxoplasma gondii TISSUE CYSTS ON
PREGNANT QUEENS

Claudio A. M. Sakamot01’2; Katia D. S. Brescianil; AlvimarJ. da Costaz; Solange M.
Gennari3; Hilda F. J. Pena3; Gilson H. Toniollo4; Murilo A. Bichuettez; Cristiane M.

Betiniz; Alessandro F. T. Amarante’

ABSTRACT

Twelve pregnant queens, serologically negative to Toxoplasma gondii, were distributed
into three groups of four animals each. Animals were infected orally with tissue cysts
of T. gondii, in the middle third of their pregnancies as follows: group 1— was infected
with predominantly type I isolate highly virulent for mice; group 2 - with isolate
predominantly type III not virulent for mice; group 3 - no infected control queens.
Clinical profiles of the animals were determined before infection and during the whole
experimental period. Blood samples were collected on days O (before the inoculation),
15 and 30 pos infection for blood count and antibodies detection against 7. gondii by
the indirect immunofluorescent antibody test (IFAT). Infection with virulent isolate of
T. gondii (Type I) caused vomiting, diarrhea, purulent nose secrection, haemorrhagic
vaginal secretion and abortion from one litter. The same clinical signals and premature
stillbirth of one litter were observed in queens infected with non pathogenic type III
isolate. IFAT showed T. gondii antibodies in all eight infected queens. In two kittens of
the same litter (group 1), titers of 16 and 64 at 10 days of age had been detected. In the

same occasion, in group 2, titers of 16, 32 and 32 were detected in three kitens of the
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same litter. Infection with tissue cysts of types I and III (SAG 2 marker) of 7. gondii
isolates developed similar reproductive disturbance in primary infected pregnant
queens.

KEY-WORDS: Toxoplasma gondii, queens, pregnancy, congenital infection, different
genotypes

1. INTRODUCTION

Felids may act as intermediate (DUBEY et al., 1996; DUBEY, 2002) or definitive
hosts of Toxoplasma gondii disseminated in the environment by fecal oocysts (FRENKEL
et al., 1970). Abortion and neonatal mortality were described in pregnant queens orally
inoculated with tissue cysts from different strains of this protozoa without genotypical
characterization (DUBEY; HOOVER, 1977; DUBEY, 1977; SATO et al., 1993; DUBEY
et al., 1995; POWELL et al., 2001).

The SAG2 gene has being widely used as a marker in the genotyping system,
based on the Restriction Fragment Length Polymorphism by Polymerase Chain
Reaction (PCR-RFLP) technique as described by Sibley et al. (1995) and Howe et al.
(1997). By means of that marker, North American and European isolates of 7. gondii
were classified into three predominant clonal strains, designated as types I, II and III
and occurring in Man as well as in animals (DARDE et al., 1992). Most virulent mice
samples belonged to type I while almost all non-virulent isolates were characterized as

of types II or III (HOWE; SIBLEY, 1995).

However, it knows that correspondence between the virulence and the molecular
pattern of the sample may not be observed in all hosts (GRIGG; SUZUKI, 2003). Based
on locus SAG2, T. gondii genotypes I and III, a varied virulence pattern, were detected
in Brazil in dogs (SILVA et al., 2005; DUBEY et al., 2007b), cats (DUBEY et al., 2004;
PENA et al., 2006), pigs (SANTOS et al., 2005), free-ranging chickens (DUBEY et al.,
2002; 2003a; 2003b; 2007a), sheeps, goats and capybaras (Hydrochoerus hydrochaeris)

samples.

In order to increase resolution and discrimination between archetypal and

atypical lineages, Su et al. (2006) developed other nine PCR-RFLP markers (c22-8,
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c29-2, L358, PK1, new SAG2, BTUB, GRA6, SAG3 and Apico), utilizing Brazilian
animals isolates. With addition of these markers, it was observeded a highly diversified
genetic pattern with a clear distinction of 7. gondii populations in free-ranging chickens
(DUBEY et al., 2007a) and dogs (DUBEY et al., 2007b). However, studies evaluating
the molecular standard of 7. gondii isolates and the pathogenicity of this in domestic
animals or the man had been not yet carried out.

The important role of felids in the epidemiology of toxoplasmosis, the aim of
this paper had to study the patogenicity of different 7. gondii isolates on the pregnancy

of queens.

2. MATERIAL AND METHODS

2.1. Toxoplasma gondii isolates

Tissue cysts from two strains of 7. gondii primarily isolated from naturally infected cats, TgCatBr 71 and
TgCatBr 60 (PENA et al., 2006), were employed. These were molecularly characterized by PCR-RFLP using
markers SAG1, SAG2, SAG3, BTUB, GRAG6, c22-8, ¢29-2, L358, PKI1, CS3, a new SAG2 and APICO. Isolate
TgCatBr 71 caused 100% death in primary isolation in mice and it was called here to type I-pathogenic. TgCatBr60
did not show to be lethal to mice, it has been called Type IlI-non pathogenic (Table 1).

Table 1. PCR-RFLP molecular characterization of two domestic cats Toxoplasma gondii isolates,

naturally infected in Sdo Paulo State, Brazil, used in this work (Pena et al, 2006).

PCR-RFLP genotype/ molecular markers

No. of mice died/ no.
Strains designation  Origin of isolates 0. ol mice ied/ no

of mice infected** new
SAG1 SAG2 SAG2 SAG3 BTUB GRA6 c¢22-8 ¢29-2 L358 PKI1 Apico

CS3

Pirassununga - SP -

TgCatBr71 Brazil

(5/5) I I I III ! I u-1 I I I I

TgCatBr60 Guaira - SP - Brazil (0/3) 1 11 11 11T 1T it 11 1T I I I

I

T. gondii isolates were kept in cryogenic tubes containing Dimethyl sulfoxide
(DMSO) 12.5% and BSA 4% in RPMI-1640 medium at -192°C in liquid nitrogen. The
two T. gondii samples selected for the experiment were unfreezed then inoculated in
mice for reactivation. Initially, cryogenic tubes were removed from liquid nitrogen and
immersed on water at 37°C for rapid unfreezing. Content was transferred to a 15mL
centrifugation tube with 3mL of bovine fetal serum (BFS) and centrifugated to 15000

RPM for 4 minutes at 4°C. The supernate was removed and the sediment resuspended
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on a RPMI-1640 medium with 20% bovine fetal serum (nearly 3mL), homogenized and

inoculated subcutaneously in five Swiss mice.

The virulent Type I isolate (TgCatBr71) was submitted to two further successive
passages in groups of five mice and one final passage through a group of 20 mice. On
the three first passages after unfreezing there was death by toxoplasmosis of all
inoculated mice. Death occurred between the 11"™ and the 16™ days after inoculation.
The presence of tachyzoites of T. gondii was confirmed by al fresco microscopic
examination of the lungs as previously described (DUBEY; BEATTIE, 1988). Mice of
the groups subsequent to unfreezing were inoculated subcutaneously with 1.0-1.2mL of
lung macerate in NaCl 0,15M (saline). On the fourth passage after unfreezing mice were
treated daily with 150mg of sulfadiazine in 200mL of water ad libitum for infection
chronification. Medication was suspended one week before queens inoculations.

Six weeks after inoculation, the five mice initially inoculated with (TgCatBr60)
non-virulent Type III isolate were serologically examined for anti-7.gondii antibody
research with a 1:25 dilution using the Modified Agglutination Test (MAT) following
the technique described by Dubey e Desmonts (1987). All animals proved seropositives
(titer > 25). Two months after inoculation the animals underwent euthanasia and brain
fragments were examined al fresco with light microscopy for 7. gondii research; cysts
were found on all mice. Brains were then macerated and homogenized in saline and a
group of 20 mice were subcutaneously inoculated with 1.0-1.2mL of macerate per
animal. Six weeks after inoculation these animals too were examined for anti-7T. gondii
antibody research as previously described. All animals were found serologically

positive and they were utilized to infect the queens.

2.2. Experimental queens

Throughout the entire experiment period twelve pregnant queens were kept in
individual stainless steel cages receiving water and food ad [libitum. These cats were
observed from four to six months before being infected and only those negative to anti-
T. gondii antibodies (RIFI < 16) and to anti-Neospora caninum (RIFI < 16) took part in
the study. Two consecutive exams 30 days apart were carried out to confirm them free
from that agent. The queens were observed daily for possible signals of oestrum being
thereupon immediately identified. Two male seronegative to 7. gondii and N. caninum

cats were used for breeding. In order to confirm pregnancy and inclusion in study, the
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queens were monitored from the 20™ to the 25™ day after breeding using ultrasound
scans. Queens inoculated with 7. gondii were kept apart from non-infected animals
(group 3) and all cages, food and water dispensers, sanitary trays and the experimental

room were daily hygienized with 100°C water steam.

2.3. Experimental design

This work was submitted to evaluation and approved by Animal
Experimentation Ethics Commission (protocol no. 25/05) at UNESP/Aracatuba, Sao

Paulo, Brazil.

The original 12 pregnant queens were distributed into three four-animal groups.
Between the 23™ and the 34™ pregnancy days (Table 2), after a 24 hour fasting, 7.
gondii tissue cysts were administered orally as follows: Group 1 — Type I isolate highly
virulent for mice ; Group 2 — Type III isolate non virulent for mice ; and Group 3 —

control, non infected.

All cats were followed throughout their pregnancies until term. All liveborns
stayed with their mothers until the 10" day of life when they underwent blood

collection.

2.4. Clinical, blood and serum examination of parent and offspring cats
Clinical examinations were carried out daily and transabdominal ultrasound

scans every fifteen days or under suspicion of changes or fetal losses.

Blood samples were collected on the 0™ (inoculation), 15™ and 30"™ days after
infection and blood counts carried out (FELDMAN et al, 2000). At the same periodicity
as for blood count serum of all pregnant queens was obtained for IFAT (> 16),

following Camargo (1964).

Blood samples for anti-7. gondii antibody research, IFATRIFI (> 16), were

collected at the 10™ days old from the jugular vein of all liveborns.

2.5. Statistical Analyses
Blood count averages were utilized from variance analysis (One-Way Analysis
of Variance) using Minitab (version 11, 1996) and were compared by the Tukey test

with a significance level of 5%.
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3. RESULTS

3.1. Blood and clinical changes
In the seven days prior to infections, pregnant queens did not show clinical or

obstetrician changes observable by habitual semiological examination.

Tables 2 and 3 summarize the main clinical signals observed on each animal and
the correspondent day of manifestation. All queens in the control group delivered

without incidents and they did not presentclinical alterations during this study.

Queen #2 of Group 1 showed emesis associated to diarrhea. Cat # 3 had
haemorrhagic vaginal secretion resulting in the abortion of two offsprings which were

duly eaten. Diarrhea and purulent eye secretion were observed in cat #4.

In Group 2, cat # 5 had diarrhea and anorexia, #6 showed emesis, nasal secretion
and vaginal secretion preceding the premature stillbirth of four offsprings and #7 had

purulent eye secretion.

Monocytosis was verified in Group 1 on the 15™ DPIL There was a significant
difference (P<0.05) in the average monocyte count in comparison with the other groups.

There was no significant differences in the other blood count parameters.

Table 2. Clinical signals observed in pregnant queens infected with Toxoplasma gondii isolates Type I

(Group 1) or Type III (Group 2) and in non-infected pregnant queens (Group 3).

Clinical signs*/ (Interval of pos-inoculation days)

T. gondii :
Groups  Queens number & | Nasal purulent Ocular Haemorrhagic
genotype Vomiting Diarrhea  Hiporexia . purulent vaginal
secretion . .
secretion secretion
1 _ i
1 2 Tipo I ? 79 i
3 - - - - - (11-15)
4 (5-9) - - (11-14) -
5 (7-8) (7-8) -
2 6 Tipo III i ) ) ) ) )
7 (15-17) - - (17-19) - (21-25)
8 - - (16-25) -
9 R
3 10 no infected
11
12

'T. gondii strains are genetically recombinants, but they are designed in this study as being of types I and III.

* - =no clinical signals
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Tabela 3. Obstetrical observations related to pregnant queens inoculated with Toxoplasma gondii isolate

Type I (Group 1) or Type III (Group 2) and in queens in the non-infected group (Group 3).

Obstetric observations

G ) Queens T. gondii Inoculation (days
Toups number genotype * of gestation) Days of total Pos-infection Number of Healthy . Premature
. . . Abortion e
gestation days kittens kittens stillbirth
1 30 57 27 6 6 0 0
] 2 Type I 23 59 28 5 5 0 0
3 25 40 15 2 0 2 0
4 34 56 22 4 4 0 0
Total 17 15 2 0
5 31 59 28 2 2 0 0
6 34 56 22 4 4 0 0
2 Type III

7 25 50 25 4 0 0 4
8 33 56 23 5 5 0 0
Total 15 11 0 4
9 - 58 - 3 3 0 0
10 - 60 - 4 4 0 0

3 No infected
11 - 59 - 6 6 0 0
12 - 58 - 2 2 0 0
Total 15 15 0 0

* T. gondii strains are genetically recombinants, but they are designed in this study as being of types I and III.

3.2. Serological examination of queens and kittens

Table 4 shows anti-T. gondii antibody titer value for cats in groups 1, 2 and 3.

While titers > 16 were not found in animals of the control group, all infected
females responded to antigenic stimulation. Three of the four cats inoculated with
isolate Type III presented seroconversion on the 15™ DPL However, humoral response
could be observed in only one pregnant queen on the same occasion. Maximun titers of

512 e 2048 was observed for Groups 1 and 2, respectively.

In Group 1, two newborns of cat #1 were positive with titers of 16 and 64 at the
10™ day of life. In Group 2, three offsprings from cat #6 showed titers of 16, 32 and 32.
Offsprings of other infected queens did not present positive serology on that occasion

nor did those born from queens in the control group.
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Table 4. Reciprocal numbers of titers of antibodies obtained by IFAT of pregnant queens infected with tissue cysts of

Toxoplasma gondii of Type I (Group 1) or Type III (Group 2) and control (Group 3).

Queens number/ IFAT titers

Pos-inoculation

days Group 1 Group 2 Group 3
1 2 3 4 5 6 7 8 9 10 11 12
0*
15 128 - - - 128 64 64
30 64 512 16 16 2048 256 256 64

* infection day

4. DISCUSSION

The physiological parameters (temperature, cardiac frequency, respiratory
frequency) of all experimental queens remained unchanged with respect to the limits of
normality mentioned in Feitosa (2004).

Vomiting, diarrhea and hiporexia were clinical signals noted in both groups
(Table 2) in agreement with the works of Dubey (1986), Lappin et al. (1989) e Bresciani
(2003). In this study eye and nose secretion, clinical manifestations previously related
by Dubey, 1986 and Carvalho, 1999 were observed in cats.

Vaginal sanguinolent secretion four days before abortion or premature delivery
were respectively observed in one queen of Group 1 and in one of Group 2. Vaginal
secrection can be the only abortion indicator independently of its etiology (MIALOT,
1988).

All cats in the control group had normal deliveries without clinical or blood
changes. The 32 breedings of the infected groups yielded two stillborns (Group 1), four
deaths a few hours after delivery (Group 2) and 26 apparently normal survivors.
Abortion, neonatal mortality and debilitated newborns were mentioned in relation to
pregnant queens in which 7. gondii cysts were orally administered (DUBEY;
HOOVER, 1977; DUBEY, 1977; SATO et al., 1993; DUBEY et al., 1995; POWELL et
al., 2001). In those studies many strains were used however none of them was

genotyped.
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The rise in the number of monocytes verified in Group 1 on the 15" day of the
experiment may be attributable to inflammation, tissue destruction and neutrophilia

(COWELL; DECKER, 2000).

In this study only five out of twenty ten days old offsprings from queens in
Groups 1 and 2, showed RIFI antibodies, their titers being equal to or less than those

demonstrated by their respective parents on the same date.

Dubey et al. (1995) related in queens experimentally infected with 7. gondii
cysts no materno-fetal transfer of immunoglobulin was observed and they assume that
lactational rather than transplacentary transmission was considered more common and
colostrum-acquired serum antibodies presented reduction from the 15" days old and

disappeared by the 10™ weeks old of the offsprings.

The queen that suffered abortion (Group 1) and the one that delivered four
prematures (Group 2) showed on occasion anti-7. gondii antibodies with titers 16 and
256, respectively. Higher titers were observed on the 30™ DPI, with values 512 and
2048 for Groups 1 and 2, respectively. In felids experimentally infected with 7. gondii
seroconversion was verified from the 7" (CARVALHO et al., 1999) and 15" DPL It is
interesting to note that there has been no humoral response in three of the four queens of
Group 1 examined on the 15™ DPI however on the 30™ DPI all animals were
serologically positive. It is possible that the larger number of cysts inoculated in mice
with the less pathogenic and more cystogenic Type III strains may have caused a greater

antigenic stimulation in cats in Group 2.

The results of this study demonstrate that these 7. gondii isolates of Types I and
IIT produced similar reproductive disorders, which indicate no different patogenicity in

primary infected pregnant queens.
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5. CONCLUSAO

Mediante os resultados obtidos, por meio do delineamento experimental

utilizado, extrairam-se as seguintes inferéncias:

» Os isolados de T. gondii TgCatBr 71 (tipo I) e TgCatBr 60 (tipolll) causam

sinais clinicos semelhantes na infec¢do experimental de gatas prenhas.

» Monocitose pode ser verificada em gatas infectadas com 7. gondii do tipo L.

» A infecgcdo com cistos teciduais com os isolados de 7. gondii dos tipos I e III
produziram transtornos reprodutivos semelhantes em f€meas gestantes

primoinfectadas.

» A deteccdo de anticorpos IgG anti-T. gondii pode ser constatada a partir de 7 dias

pos-infecgdo com maior res titulos aos 30 dias pds-infecgao.

» A deteccdo de anticorpos IgG anti-T. gondii pode ser verificada aos dez dias de

idade em filhotes de maes infectadas no ter¢co médio de gestacao.
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