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Abstract

Svoboda M., K. Hejlicek, P. Neu -
hybel,O Jelinek, L. Ber dne k: Postmortal
Diagnosis of Toxoplasmosis in Cats and Dogs. Acta vet. Brmno,
57, 1988: 31-38.

Post-mortem examination for toxoplasmosis was carried out
on 161 cats and 101 dogs that died or were euthanatized at
the clinic of small animal diseases of the University of
Veterinary Science, Brno, during a 5-year period. Microscopic
examination of compression preparations of various portions
of the brain and subsequent staining demonstrated tissue cysts
of Toxoplasma gondii in &4 (2.48 %) cats. Isolation attempts on
toxoplasma-negative white mice were evaluated in 150 cats
and 101 dogs. The presence of I. gondii was demonstrated in
17 (11.33 %) cats up to 3 years of age and in one (0.99 %)
dog aged 8 years. The largest numbers of I. pgondii were
isolated from the brain, heart and liver. Gross miliary
necroses in the liver were found in 2 cats.

Demonstration of the developmental stages of TI. gondii by
isolation attempts on toxoplasma-negative white mice proved
several times more efficient than microscopic examination
of compression preparations of various portions of the brain
and examination for gross changes in the liver.

Toxoplasma gondii tissue cyst, isolation attempts, compression
preparations, brain.

Postmortal diagnosis of toxoplasmosis in cats and dogs is rather difficult
to make. It is based primarily on demonstration of the causative agent,
Toxoplasma gondii, in the tissues of animals that died or were euthanatized.
Pathomorphological changes are often absent or are considerably variable
and non-specific (Nieberle and Cohrs 1970; Meingass -
ner etal. 1977).

Ward et al. (1971) found pathological changes mainly in the CNS.
In naturally infected cats they demonstrated foci of chronic cerebral
inflammation and tissue cysts of I. gondii. B o c h (1973) fournd tissue



Fig. 1. Detail of a tissue cyst of Toxoplasma gondii in the brain

(magnification: objective x45, ocular x10).

Fig.. 2. Pseudécysts of Toxoplasma gondii ‘in 'the 11ver. Haematoxy11n
eosin (magnification: objective x45, ocular x10).

and



Fig. 3. Pseudocysts of Toxoplasma gondii in the liver. Haematoxylin and
eosin (magnification: objective x45, ocular x10).

~

Fig. 4. Liver tissue with free zoites of Toxoplasma gondii. Haematoxylin
and eosin (magnification: objective x45, ocular x10).
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cysts mainly ‘in the ©brain, heart and diaphgram. Having infected
specific-pathogen free cats experimentally: by i.v. administration of
tachyzoites, Par ker et al. (1981) demonstrated multifocal necroses
with large numbers of the parasites in non-lymphatic organs. The spleen
and mesenteric 1lymph nodes showed reticuloendothelial and lymphoid
hyperplasia with small numbers of T. gondii. Changes in the lung were the
first to occur and were also the main cause of the animal’s death. D u
b ey and Johnstone (1982) described pathological findings in
3 kittens that died or were euthanatized between 16 and 32 days after birth.
They found diffuse interstitial pneumonia and multiple necroses in the
liver.

A study on post-mortem examination for toxoplasmosis in dogs in Hungary
was reported by D o b os - Kovadcs and Kardevan (1976).
During a 3-year period they diagnosed toxoplasmosis 34 times, i.e. in 1.54 %
of he dogs subjected to autopsy. Their most frequent findings were focal
exudative necrotic pneumonia and miliary necroses in the liver. On
histological examination they found a large number of trophozoites in
alveolar and bronchial exudate and demonstrated the causative agent also
by electron microscopy. N e s b i t et al. (1981) described generalized
toxoplasmosis in two  puppies: The . pathological findings were
encephalomalacia with degeneration and necrosis. The histological changes
decreased in the caudal direction. Tissue cysts were found most frequently
in atrophic muscle parts of the hind legs. The suggested that the disease
was congenital toxoplasmosis where changes in the CNS and muscles are found
rather frequently.

Kouba et al. (1974) summarized the results of isolation attempts
in cats conducted in Czechoslovakia in 1948 - 1970: T. gondi were isolated
22 times, in 27.5 % out of 80 cats examined. In Japan, Hagiwara
(1977) isolated T. gondii in 24.0 to 71.4 % out of 89 cats and in 0 to
14.9 % out of 430 dogs examined in 1957 - 1970. Bogdan juk (1972)
and Disko et al.(1978) isolated I. gondii most frequently from the brain,
heart, diaphragm and skeletal muscles. C os t a et al. (1977), on the
other hand, found I. gondii most frequently in the lymph nodes. In isolation
attempts in chronically T. gondii-infected cats, Du b ey (1977) isolated
the parasite more frequently from the heart than from the brain.
Parker et al. (1981), using experimentally infected cats, demonstrated
T. gondii in all tissues, but most frequently in the liver, lung and spleen.

The object of our study was to compare pathomorphological findings with
the results of examination of compression preparations of the brain and
with the results of isolation attempts on toxoplasma-negative white mice
as to their value for postmortal diagnosis of toxoplasmosis in cats and
dogs.

Materials and Methods

A total of 262 cats and dogs that died from various reasons or were
euthanatized at the clinic of small animal diseases of the University of
Veterinary Science, Brno, were subjected to post-mortem examination during
a 5-year period. The sample examined consisted of 161 cats and 101 dogs
of both sexes including castrates. They were of various ages and came mostly
from the conurbation of Brno. '

+Pathologi$§l examination was carried out within 24 hours of the animals’
death and isolation attempts on toxoplasma-negative white mice were

1'Pat:hological examinations were -carr;.ed -o-ut“ at-.“»the Departmen of

Pathomorphology and Parasitology, and ++ isolation attempts were conducted

at the Department of Epizootiology and Microbiology of the University of
Veterinary Science, Brno.
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started immediately after collectmn of the samples or durmg the next
12 hours at the latest.

The organs and tissues of the cats and dogs were first subjected to gross
examination. In indicated cases, tissue samples were collected for
histological examination. They were fixed in 10 % formol, embedded in
paraffin and stained with haematoxylin and eosin. Further microscopic
examination focused on demonstration of T. gondii in compression
preparations was carried out only in cats. Three samples each were obtained
from each cat from 6 different sites of the CNS (the left and right
hemispheres,  cerebellum, medulla oblongata, corpora quadrigemina,
diencephalon). Immediately afterwards compression preparations were prepared
and examined under a microscope. The brain tissue samples in which I. gondii
cysts were found were fixed in 10 % formol, stained with haematoxylin and
eosin and subjected to further histopathological examination. For
differentiation of toxoplasma cysts from sarcocysts, staining with PAS
method was employed.

By isolation attempts on toxoplasma-negative white mice a total of 161
cats and 101 dogs were examined. Samples of the brain (from dorsal parts
of the hemispheres), liver and spleen were collected from fresh carcases
and cut into thin slices. After 20 ml of sterile buffered saline
supplemented with antibiotics (1 g STM and 600 000 I.U. PNC per 1000 ml
of buffered saline) was added, the slices were homogenized in a heavy-wall
beaker with an electric immersion stirrer. To prevent mutual contamination
of the samples, the rotary part of the stirrer was exchanged after
homogenization of each sample. The suspension thus obtained was administered -
intraperitoneally to mice at the rate of 1 ml per mouse. Generally, a pooled
sample (brain + liver + spleen) was prepared from each carcass and
administered to 3 mice (He j 1 i & e k et al. 1981). In 4 cats with
previous evidence of T. gondii oocysts in the faeces, samples were obtained,
in addition, of the diencephalon, cerebellum, medulla, heart, 1lung,
diaphragm and skeletal muscles. For isolation attempts, these samples were
administered separately to 3 mice each so that the presence of T. gondii
could be assessed in the individual organs. The mice were killed and
exsanguinated after 5 weeks unless they died earlier. Three compression
preparations of the brain of each mouse were prepared and examined for
the presence of T. gondii tissue cysts. Blood sera of mice infected with
one sample were examined serologically using Sabin-Feldman’s dye test (SFT)
and the complement-fixation test (CFT) according to standards valid in
Czechoslovakia (H Ubner and U h likova 1973; Kouba et
al. 1974).

Results

Microscopic examination of compression preparations of
the brain tissue demonstrated T. gondii tissue cysts
in 4 (2.48 %) out of 161 cats between 10 weeks and 1 year
of age. In all these cases the cysts were demonstrated
in the brain hemispheres (Fig. 1). :

Isolation attempts on toxoplasma-negative white mice were
started in all the cats but were evaluated in only 150 of
them. A total of 33 mice infected with the material from
11 cats died, for various reasons, before the examination
for the presence of T. gondii could be completed. By these
isolation attempts _T_. gondii were demonstrated in 17
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(11.33 %) out of the 150 cats. The animals ranged between
16 days and 3 years of age and all of them were European
short-haired domestic cats (10 females and 7 males). Positive
results of T. gondii isolation attempts were obtained for
all four cats in which tissue cysts were revealed by
microscopic examination of compression preparations of the
brain. As the mice were injected with pooled samples (brain
+ liver + spleen) it could not be specified from which organ
T. gondii were isolated. In the 4 cats in which T. gondii
oocysts were demonstrated in the faeces before the isolation
attempts were started and where separate inoculations from
10 different sites were made the presence of T. gondii
was demonstrated in all the organs under study. The largest
numbers of T. gondii were isolated from the brain
hemispheres, heart and liver. Antibodies to T. gondii in
the sera of experimental mice were demonstrated in all 17
instances where cysts were demonstrated in compression
preparations of the brain.

Gross evidence pointing to the possibility of acute
toxoplasmosis, characterized by irregularly demarcated foci
of hepatic necrosis up to 3 mm in diameter, was found in
2 (1.24 %) - kittens aged 10 weeks and 4.5 months. Both
of them were previously found to excrete T. gondii oocysts
in the faeces. Fig. 2 and 3 show T. gondii pseudocysts
(marked with arrows) in the liver and, in the adjacent
hepatocytes, dystrophic to necrotic changes of the cells
accompanied by pycnosis of the nuclei. Fig. 4 shows liver
tissue with free T. gondii zoites scattered outside the cell
structure. In one cat, gross examination revealed also focal
gliosis in the CNS and necrosis, mainly monocellular, of
the myocardium. In the mucosa of caudal portions of the
duodenum and ileum numerous non-sporulated T. gondii
oocysts were found together with other multiplication stages
of the parasite that are difficult to differentiate under an
optical microscope. In the remaining 15 cases where T.
gondii were demonstrated by positive isolation attempts
the pathological findings were not specific. This group
also includes all 4 cats in which T. gondii cysts were found
in compression preparations while gross examination of the
organs yielded negative results.

Isolation attempts started with the material obtained from
101 dogs that died or were euthanatized yielded positive
results in only one (0.99 %) of them, an 8-year old female
Pekinese that died with signs of - chronic respiratory
distress. Pathological examination of the animal revealed

-~
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chronic interstitial bronchopneumonia affecting two thirds
of the lungs, and pulmonary oedema. Neither the brain
nor the lungs were subjected to histological examination.

Discussion

Examination for toxoplasmosis by isolation attempts on
toxoplasma-free white mice covering a total of 262 cats and
dogs that died or were euthanatized demonstrated T. gondii
in 11.3 % of the cats and in 1 % of the dogs. The percentage
of positive isolations from cat tissues is slightly lower than
that reported by K o u b a et al. (1974). Positive T.
gondii isolations from dogs are substantially less frequent
in general and, compared with cats, are very rare.
Therefore 1 % of positive isolations in our study is not
at variance with the findings reported in our country and
abroad (K oubaetal. 1974; Ha giwara 1977).

Although the organs used for examination were obtained
from animals that died or were euthanatized not later than
36 hours before the isolation attempts were started and
although antibioics were added to the material, 33 mice
died in consequence of ©bacterial contamination with
pasteurellas (or possibly other microbes) and organ samples
from 11 cats could not therefore be evaluated. This problem
was not encountered in dogs.

T. gondii is a pantropic parasite which can attack all
living cells with the developed nucleus. Theoretically, T.
gondii could therefore be isolated from all organs and tissues
except mammalian erythrocytes. In view of the pathogenesis
of the process and with regard to the data on T. gondii
isolations from individual organs (B o g d a n j u k 1972;
He jlié&ek etal. 1981) the inoculations in our study
were made from samples of the brain hemispheres, liver
and spleen. In most cases pooled samples were used so
that it was impossible to specify the organ from which T.
gondii were isolated. In the 4 cats from which separate
inoculations were made from 10 different sites the largest
quantities of T. gondii were isolated from the brain
hemispheres, heart and liver. These findings are in keeping
with the observations of B o c h (1973) and Dubey
(1977) who reported that, besides the isolation from the
CNS, the most frequent T. gondii isolations were made
from the heart.
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Gross pathological findings (miliary necroses in the liver,
etc.) were found in only 2 kittens that excreted T. gondii
oocysts in the faeces. Therefore gross pathomorphological
changes in cats and dogs with toxoplasmosis can be regarded
as rare and their incidence can be expected mainly in the
acute stage of the disease. On the other hand, the direct
demonstration of T. gondii tissue cysts in the bram tissue
was not accompanied by any gross changes and is suggestive
of chronic toxoplasmosis.

In conclusion it can be stated that isolation attempts on
toxoplasma-negative white mice are an effective tool for
demonstration of T. gondii developmental stages particularly
in cats. Negative gross findings and negative results of
histological examination of the brain, on the other hand,
are not sufficient to exclude the possibility of toxoplasmosis.

Postmortdlni diagnostika toxoplazmozy koéky a psa

V pribéhu 5 let jsme postmortdlné vySetiili na
toxoplazmozu 161 ko¢ku a 101 psa, ktefi uhynuli nebo byli
utraceni na klinice chorob malych zvirat Vysoké sSkoly
veterindrni v Brné. Mikroskopickym vySetFenim kompresnich
prepardati 2z riznych ¢&asti mozku a néslednym barvenim
jsme tkanové cysty Toxoplasma gondii prokdzali u 4 kodek
(2,48 %). Izolaéni pokus na toxoplazma negativnich bilych
maSich jsme vyhodnotili u 150 kocek a 101 psa. Pritomnost
" T. gondii jsme prokazali u 17 kotek (11.33 %) ve véku
do 3 let a jednoho osmiletého psa (0.99 %). V nejvétsSim
poétu byla T. gon ii izolovdna z mozku, srdce a jater.
Makroskopicky zjevné milidrni nekrozy jater byly prokdzény
u 2 kocek. :

Prikaz vyvojovych stadii T. gondii izola¢nim pokusem
na toxoplazma-negativnich bilych masSich byl nékolikandsobné
efektivn€j§i ve srovndni s mikroskopickym vySetrenim
kompresnich preparati z riznych ¢&asti mozku a
makroskopickymi zménami v jatrech.

IlocMepTHasA nnarl-iocrnxa TOKcoOIJIa3MO3a KOWKH H cob6akHu

B TeyeHUue .TIATHIIETHEro népuona IIPOBOLUIIH
I[IOCTMOPTAJIbHEIE MCCJIENOBAHHA TOKCOIIasMo3a 161 KOmWKH
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Y 101 cob6aku, IOTrM6mMUX HIIH YMEPIUIBJIEHHBIX B KJIMHHKE
3a60JIeBAHUN MEJIKHX XKMBOTHBIX BETEPHHAPHOTO HHCTHTYTA
B BpHO. MHKPOCKONMHYECKHM HCCJIeHOBaHHEM KOMITPeCCHEBIX
rIpenapaToB Pa3HBIX yacTeHn r'OJIOBHOI'O Mosra c
nocnenyome# OKpackol TKaHeBrle KHUCTH Toxoplasma gondii
OBUTM  yCTaHOBJIEHH Y 4 Komek (2,48 %). W3OIAMOHHBIL
SKCNEepUMEeHT Ha TOKCOIlJIa3Ma HETraTHUBHBIX 6eJIbIX MbIIax
OueHHBaJIM y 150 komexk u 101 co6aku. Hanuuue T.
gondii 6bUIO HAMH YCTaHOBJIEHO Yy 17 Komek (11,33 %)
B BO3pacTe OO0 3 JIeT M OOHOH BochMueTHel CO6aKH
(0,99%).Bcamomsonbmomxonnqecrne'r.gpndﬁ H30JINpOBaJIH
B TOJIOBHOM MO3ry, cepiue M NeYeHH. MaKpoOCKONHYeCcKHu
;Bgmiomzi?napume HEKPO3bl MNeYeHH 6bUIM YCTAaHOBJIEHE
OnpenenieHne cTangui pa3sBUTHUS T. gondii M30NMALMOHHBM
SKCIIEPHMEHTOM Ha TOKCOIJIa3Ma HEraTHUBHLIX 6ebiX MbIIAaXxX
6bUIO0 60Jylee 3PPEeKTHBHBEIM B HECKOJIBKO pas IO cpaBHEHHIo
c MHKPOCKOIIUYECKHUM HcclegoBaHUEM KOMITPECCHBIX
npenapaToB pasHbIX yacTen C'OJIOBHOT'O Mo3ra u
MaKpPOCKONHUYECKUMH U3MEHEHUSMH [IeYeHH.
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