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Experimental Infection of Calomys callosus
(Rodentia, Cricetidae) by Toxoplasma gondii
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Calomys callosusRengger 1830 (Rodentia, Cricetidae), a wild rodent found in Central Brazil, was
studied to investigate its susceptibility Toxoplasma gondiexperimental infection and its humoral
immune response against this protozoa. The electrophoretic profile of the serum pro@irsbdsus
showed that IgG, which shows no affinity to Protein A, has higher cross reactivity with rat IgG than with
1gG from other rodents. The susceptibility assay was performed by inoculation groups of animals with
various suspensions @t gondiitachyzoites from o 1 parasites. All animals died between 3 and
9 days after infection and the kinetics of antibody synthesis was determined. Basically, they recognized
predominantly the immunodominant antigen SAG-1 (P30). The immunohistochemistry assays revealed
that the liver was the most heavily infected organ, followed by the spleen, lungs, intestine, brain and
kidneys. It can be concluded that callosusis an excellent experimental model for acute phase of
Toxoplasmanfection.

Key words:Toxopasma gondi Calomys callosus experimental infection

Toxoplasma gondiian intracellular coccidian, agents (Petter etal. 1967, Justines & Johnson 1970,
infects a wide range of eukaryotic cells and it is aRibeiro 1973, Borges et al. 1992, Vaz-de-Lima et
important opportunistic pathogen for humans anel. 1992). This rodent was also studied in its biol-
others animals (Jackson & Hutchison 1989). Thegy and breeding aspects, and since then this ani-
infection is frequently assymptomatic but there arenal is being used in experiments with cruzi
two groups of high-risk individuals: the human(Mello 1978, Mello et al. 1979).
foetuses and the immunosuppressed patients, par- This paper presents the results of a study in-
ticularly those with acquired immunodeficiencyvolving the experimental infection &. callosus
syndrome (AIDS), that develop fatal toxoplasmay T. gondiiin order to evaluate the degree of its
meningoencephalitis. susceptibility to the parasite and its applicability

Several aspects of the mechanisms responsilde a model for experimental toxoplasmosis.
for the patho_logical lesions Ieading to the cI_inicaI MATERIALS AND METHODS
toxoplasmosis have been elucidated by using ex-
perimental models (Hutchison et al. 1982, Graham Parasites - T. gondparasites of the RH strain
et al. 1984, Sims et al. 1988) and mouse has bewgre maintained by serial passage in Swiss mice
the most employed animal in these studieBy standard procedure as described previously
(Gazzinelli et al. 1992). However, the experimen(Camargo et al. 1978, Mineo et al. 1980).
tal infection of wild rodents is poorly explored. On ~ Calomys callosuspecimens The specimens
the other hand, it has been demonstrated that wiki C. callosusof the Canabrava strain used in this
animal species present unique aspects when thgijidy belong to a resident colony housed at the
are studied in investigation focusing host-parasiteaboratory of Histology from Universidade Fed-
interactions (Deane et al. 1984, Jansen et al. 19g5al de Uberlandia and were kindly provided by
Borges et al. 1992). Dr Judith Kloetzel. The animals were kept on a 12

Calomys callosugRodentia, Cricetidae) has hrlight:12 hr dark cyclein atemperature controlled
been described as a reservoir for various infectiotigom (25C) with food and watead libitum All

animals were approximately 60 days old males,
weighing about 25 g on inoculation. Serum samples
were obtained from 20 animals and the immuno-
*Corresponding author. Fax: +55-034-218.2333. E-maifllobulins were isolated by precipitation on 40%
jrmineo@ufu.br ammonium sulphate solution. Both total serum
Received 29 April 1997 proteins and immunoglobulins were analyzed by
Accepted 23 July 1997 SDS-PAGE and submitted to western-blotting
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analysis after being transferred to nitrocellulossamples and the conjugate were also incubated with
membranes (Burnette 1981). Experiments werencoated plates in the same conditions. In addi-
carried out with protein-A and antibodies againstion, serum samples obtained from uninfected ani-
rat, mouse, or rabbit in order to detect cross-reamals were also included.
tivity to C. callosusmmunoglobulins. Immunohistochemistry for detection of para-
Experimental infectionSix groups of five ani-  sitic antigens +or light microscopy, the material
mals were used in these experiments. The animalss dehydrated and embedded in paraffin. Sections
of each group were inoculated intraperitoneallpf 3 mm thickness were processed on glass slides.
with 0.2 ml of various suspensions calculated tdhe preparations were hydrated by conventional
contain 16, 103, 1¢*, 1 and 16 tachyzoites of techniques and incubated for 10 min at room tem-
T. gondii Animals from the control group were perature with 3% of kD, to block endogenous
inoculated with 0.2 ml media only. Parasites werperoxidase. They were, then, treated with 2% of
obtained from mice peritoneal exsudate, washegbat normal serum, diluted in phosphate buffered-
twice in 1640 RPMI (Sigma Co., St. Louis, USA)saline (PBS), for 20 min at 3C to block non-spe-
containing 50 mg/I of gentamycin. The viable paraeific binding sites. The sections were incubated for
sites were counted in Neubauer hemocytometé® hr at 2C with polyclonal antibodies from mice
chamber in suspensions containing trypan-bluémmunized withT. gondiiantigens. Alternatively,
Blood samples were collected from day 1 to day the sections were incubated with mouse 6E9 mono-
after infection to determine the kinetics of antibodyclonal antibodies directed to SAG-1 (P30), the
synthesis. Mortality was also observed up to ninmajor surface antigen of the parasite obtained as
days. As soon as the animals died, peritonedescribed by Mineo and Kasper (1994). Controls
exsudate was collected for parasite search. The néatassess the binding specificity were run in paral-
step was the collection of organs for histopatholel, with incubations without primary antibodies.
ogy and immunohistochemistry analysis. LiverSubsequently, the slides were rinsed in PBS and
spleen, intestine, lung, testis, kidney, heart anidicubated with biotinylated goat anti-mouse 19G
brain were examined. (Sigma Co., St. Louis, USA) for 30 min at°g7
ELISA for determination of anti-T. gondii an-The signal of the reaction was amplified by ABC
tibodies in serum samples An indirect system (Vector Inc., Burlingame, USA) and re-
immunoenzymatic test was employed as describegtaled by 3'3'tetra-diamino-benzidine (DAB)
(Camargo et al. 1978), with some maodifications(Sigma Co., St. Louis, USA) and counterstained
Protein binding ELISA microtiter plates (Interlab,by Meyer’s hematoxiline.

Brazil) were coated with 561 of a suspension of RESULTS
1 x 1@ tachyzoites ofT. gondiiml diluted inPBS. ) )
The plates were dried at %7 and kept at -AT The electrophoretic pattern of the immunoglo-

until the serum samples were tested. The plat@silins and the total seric proteins fr@ncallosus
were then washed three times with phosphate-buffhowed to be similar to other rodents as rat, rabbit
ered saline containing 0.05% Tween 20 (PBS-T@nd mice. The IgG molecule was detected as a 150
and blocked with 5% low fat milk solution for 30 KDa band in the preparation obtained after frac-
min at room temperature and incubated with thonation of the serum proteins by ammonium sul-
samples. Twofold dilutions of serum samples, diphate. The western-blotting analysis showed that
luted in PBS-T from 1:16 to 1:64, were added ionly antibodies reacting to rat IgG presented cross-
duplicates to the plates and incubated for 45 miigactivity with 1gG fromC. callosus No affinity

at 37C. The third incubation step was carried outo protein A was observed @ callosusgG.
with the conjugate consisting of the Protein A-af- All animals that were inoculateith T. gondii
finity purified rabbit IgG against. callosusim-  tachyzoitesdied at different times regarding the
munoglobulins labelled with peroxidase (type Viamount of parasites in the inoculum. No animal died
Sigma, USA). After incubation with this conjugatein the control group. Results are shown in Fig. 1.
for 45 min at 39C, the plates were incubated with It was observed that two out of three survived
substrate solution consisting of ,®, (Merck, ~animals at the group inoculated withPyrasites
Germany) and o-phenylenediamine (Merck, Gelresented antibodies T gondiibetween day 5
many) in 0.1M citrate-NsHPO, buffer (pH 5.5) and 6, as detected by ELISA. The kinetics of this
for 15 min at room temperature. The reaction wagxperiment is shown at Fig. 2. The western-blot-
stopped with 2N S0, and the absorbance wasting analysis demonstrated that these antibodies
read at 492 nm in a microwell reader systerere reactive mainly against the 30 kDa epitope,
(Titertek Multiskan-Plus spectrophotometer, Flowthe major surface antigen &f gondii (data not
Laboratories, USA). As controls, the serunhown).
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Fig. 1: mortality curve o€alomys callosuexperimentally in- 0
fected byToxoplasma gondiiFive groups of 5 animals were 1 2 3 4 5 6 7 8 9

inoculated intraperitoneally with 0.2 ml of various suspensions
calculated to contain 20103, 1¢%, 10 and 16 tachyzoites.
Animals from control group were inoculated with media only. Fig. 2: kinetics of antibody production I§alomys callosus

experimentally infected withoxoplasma gondiSerum samples
were tested for detection of afti-gondiiantibodies by ELISA

The parasitological examination revealed pregnom two out of three surviving animals inoculated witt? 10
ence of tachyzoites in the peritoneal fluids of théchyzoites. Cut-off = 0.06.
animals as soon as they died. The immunohis-
tochemistry assays demonstrated that parasites
were present in all examined organs, except testlgng, intestine, brain and kidney, though the inten-
The liver was the most intensively infected orgarsity of parasitism was lower in these organs when
Fig. 3 shows that the parasitophorous vacuoles egempared with the degree of parasitism in the liver
present in the cytoplasm of the hepatocytes whidglata not shown). This histopathological pattern
exhibited picnotic nucleus. It was also detectewas present in all examined animals and was not
the presence of dividing parasites in the spleefglated with the number of inoculated parasites.
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Fig. 3: immunohistochemistry assay in the liver fr@momys callosuinfected withToxoplasma gondiiHepatocytes present
parasitophorous vacuoles in the cytoplasm containing parasites strongly stained (arrows). The host cells exhibit pézreotic nuc
(arrow heads). Counterstained by Meyer's hematoxiline.
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DISCUSSION the involved isotype because the labelled second-
The immune system componentg£otallosus ary antibody s_howed reactivty to total callosus
have been studied. Structural and functional sim{lmunoglobulins. i
larities and differences with other organisms have Jamra and Vieira (1991), studying the acute
been described. Homology between humanGnd Phase of toxoplasmosis in mice, observed the pres-
callosuscomplement components, particularly, C ence of parasites at pentqneal cavity and in vari-
C, and B, has already been demonstrated (Vaz gus organs, with predilection to lung, followed by

Lima et al. 1992). The profile of hydrogen peroxS eletal muscle, heart and brain. In our model, the

ide release from peritoneal macrophages ffop results obtained by} immunohistochemistry dem-
panosoma cruzinfected mice anc. callosus onstrated that the liver froi@. callosuswas the
shows some noteworthy differences, even thoudRoSt heavily infected organ, followed by spleen,
a parallel between macrophage activation and hisin9: |ntes|t|ne, bfa"?ﬁa”d k'd”e3f" ‘hrh?]se vana?cr?s
topathological findings was observed in this twdn@y be related to differences of the host or of the
models (Borges et al. 1992). technlquelemployed for parasite detection. ]

The present investigation showed cross-reac-_According to our observations;. callosusis
tivity between IgG molecules frof. callosusand  ProPosed as an alternative model to study acute
rat, demonstrating the existence of conserveq;',a.se of experimental toxoplasmosis. The suscep-
epitopes which were not found among other studtility capacity found to this host is important be-
ied rodents. Interestinglf;. callosusigG shows Cause it becomes useful feature for studying infec-
no affinity to protein A which is one particular fea-ion and immunity to toxoplasmosis. Indeed, we are
ture among other rodents. now studyingC. callosusas a model for congenital

The data presented in this investigation derfoXoPlasmosis by looking on the invasion capacity
onstrated tha€. callosusis highly susceptible to ©f trophoblastic cells an vivo experiments.
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