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Abstract. The occurrence of natural foe of toxoplasmosis was studied in wild animals from 4 geo-
graphically different localitics of Slovakia. In view of the pantropic character of the parasite Toxo-
plasma gondii, the author considers tho territory of Slovakia to be a dynamie natural foeus of toxo-
plasmosis with a typical range of husts enabling the eirenlation of the toxoplasma orgunisms.

The unusually wide distribution of toxoplasmosis in domestic and wild animals
increased the interest in studies of the natural focality of this infection in the sense
of Pavlovsky’s theory. This problem was first raised by Jirovec (1952); two years
later Havlik and Zastéra (1954) suggested that toxoplasmosis may be an infection
with a natural focus. They tested the susceptibility to toxoplasmosis of several animals,
which may play an important role in a natural focus of infection, and found the suslik
to be highly susceptible to intraperitoneally introduced toxoplasmosis. Serological trials
revealed high antibody titers in 3 of the 7 wild hedgehogs examined. Tho author
himsclf (Catar 1958) examined 146 mammals of 18 species and 16 birds of 6 species
obtained from the reservation Topolcdianky both microscopically in brain smears and
in histological preparations, but obtained only negative results. The same applied to
isolation trials on white mice with 86 bruins of small mammals. He ascribed this failure
to the latency of infection and to the unsatisfactory method employed.

Various authors, e.g., Galuzo et al. (1964) and Zasukhin (1965) from the U.S.S.R.
and Jira et al. (1965) from Czechoslovakia, analyzed a complex of problems from both
theoretical and practical aspects and concluded that toxoplasmosis carries all signs
of a typical natural focus infection. The author presents his results of studies on toxo-
plasmosis as an anthropozoonosis with a natural focus character. His studies commenc.
ed in 1957, were performed on wild animals from 4 localities of Slovakia.

MATERIAL AND METHODS

We examined microscopically a total of 634 small mwammals belonging to 15 specios (Table 1).
Examination methods: a) microscopical inspection of the organs of wild animals (either trapped or
shot); b) serological trials—the complement-fixation test (CFT) routinely used in our laboratory
(Catér 1061). Most of the blood samples were obtained with Kraméi's method (1965) on filtration
paper; ¢) isolation tests from the muselo or brain in experiments with white mice (Jacobe and
Melton 1957).
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L:uugmllhilelll arcas: The regionnl character of Slovakia is central European. The Carpathian arch
extends from the Lesser and White Carpathian Mts. castwards (o the High and Low Tatra Mts.
An important feature is the oxtensive breeding of domestic animals, mainly sheep, gont and bovine
animals, in feld and forest nreas. The elimate is eentral European with a considerable amount of
precipitation. We soloeted 4 areas of different geographical character in the eastern-, S\W., central-
and SIi- (High Tatra Mis.) parts of Slovakia. The first two areas are inlensively cultivated arrable
lowlands with an oceasional small forest; the second two arveas are mountainous.

RESULTS

Of the 634 small mammals examined, toxoplasma eysts were found twice, in A pode-
mus flavicollis and Microtus argalis. In both cases, these were located in the brain. That
of A. flavicollis contained numerous eysts, that of M. arvalis one only (60> 60 um).
Serological trials with a basie solution of 1 :5 dirclosed toxoplasma antibody in 5
A. flavicollis (6 49,), in 8 Microtus arvalis (5.89,), in 2 Clethrionomys glareolus (1.8°})
antl in one A. sylvaticus (3.8%,). Antibodies were present in 16 of the 634 small mammals
examined (2.5%) (Table 1).

Table 1. "'he incidenco of Tocoplasma gondii in small mamimnls

No. of examined | Serologically

|
Bpecis: animnls Divent piotof I positive
' ]
—— _— it I - =t S
Mus musculus 40 - —
Apodemuos flavicollia - 78 | 1 5 (6.4 %)
A. sylvaticus 26 — 1(3.8 7))
A. wegrarius 8 | — |
Clethrionomys glareolus 124 2 i 2 (1.6 9)) I
Microtus arvalis 138 1 8 (5.8 %)
| M. agrestis 14 . ! &
M. nivalis 16 = =
Pitymys subterrancus 38 - — |
| P. talricus 12 - - |
' Arvicolu ferrestris ' 23 —
Sorer araneus a8 | — —
S, minutng 6 ! o l
Neomys fodiens 12 - s | |
Crocidura lencodun 1 — l — I
| !
Total G4 | 2 g 16 (2.6 %) !

B u— @ ——————— - S— - - - s —

As regards the localitios, toxoplasma organisms were found in the brain of 4. flavi-
collis from the High Tatra Mts. and in AL, arvalis [rom Central Slovakia. A comparison
of the incidence of toxoplasma antibody in the localities under consideration showed
that it was lowest in the small mammals from SW-Slovakia.

Of the game animals we examined 13 boars (Swus scrofa). 41 hares ( Lepus ewropacus ),
10 roe deer (Capreolus capreolus), 16 red deer (Cervus elaphus), 4 fallow decr ( Dama
dama), 4 moufflons (Owis musinion) and 3 foxes (Vulpes vulpes). The incidence of
infection was high in the boar, toxoplasma organisms were isolated from 4 animals
(309,). and in the hare (9 animals, 22%)). It was lower in the red deer (one animal, 6%,).
Although toxoplasma organisms could not be isolated from either the fallow deer or
the moufflon, toxoplasma antihodies werc present in onc fallow deer and in one
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moufflon. They werc present also in the three foxes, but could be isolated from one
fox only (Table 2). Of the 91 animals examined, toxoplasma organisms were isolated
from 17 (18.7%). toxoplasma antibody, however, was present in 29 (31.99,) of these
animals. The rate of infestation of game animals was almost uniform in all localities

(Table 3).

Table 2. Isolation of Tovoplusima organism from the organs of game animals

: | Nao. [ CFT pusitive
Species | Organ of examined WEIE ; De. intiters ol 1 : 56
I . x positave
l animals and above
Sus scrofa Musele 13 4 5
| Lepus europaeus Muscle 11 ] 13
Capreolus capreolus Musecle 10 2 3
Cervus elaphus ! Mueselo 16 1 3
Dama dama Muscle 4 - 1
Quvis musimon Musele 4 — 1
Vulpes vulpes Musele 3 1 3
l
| Total 01 17 20
I,.__,____ = = . -— — e e _
Table 3. Incidence of toxoplasmozis in wild animals from Slovakia
—— » : B e o —— e
' | Small mammals Game animals i
Loeality o N e . = W=
! direct proof | SEI'OII)B!C&"} direet proof semlo_gl'cally
! { positive positive
s e I i e
W-Slovakia — 4 B 11
SW-Slovakia — 2 4 9
Central Slovakia | b7} 5 7
| High Tatra Mts. | | 5 not examined 2
: - I ._ D
" Total } 2 16 17 29
S B . o i e i
DISCUSSION

Our studies on wild animals were preceded by studies on domestic animals, which
had heen found to be important reservoirs of toxoplasmosis, althongh acute signs of in-
fection were infrequent (Catdr et al. 1969). A high rate of infestation was ohserved in
swine (319%,), domestic rabbit (82), goat (31%,) and sheep (159%,). This supports our
assumption that toxoplasmosis is well—established in these parts of the country and,
frequently. attacks also larger wild animals. A {ypical sign of infection with toxoplasma
organisms is their “polyhost™ character, conditioned by the presence of a certain range
of hosts in each gcographical area, which endbles the circulation of the toxoplasma
organisms in nature.

The little importance of ectoparasitic arthropods as vectors transmitting toxoplasmosis
has been confirmed in earlicr investigations and, hence, this infection cannot be classified
as a transmissive disease (Jira et al. 1967). The remaining routes of infection are gen-
erally known. These are: alimentary, percutaneous (through the damaged skin), dia-
placentary and inhalatory routes. The organisms may enter also through the mucosa
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or may be introduced by sexual contact. It appears that, apart [romn the alimentary
route, the diaplacentary route is of great importance particularly in the reservoir
animals. In view of the ubiquity of 7". gondii, and its cosmopolitan pattern of distribu-
tion, infection in the field occurs independently of man. We belicve that toxoplasma
organisms circulate in the individual biocenoses as a component of the organisms in-
habiting these biocenosis, and are primarily independent of either man or domestic
animals.

CONCLUSIONS

The results of our investigations performed in four selected localitics indicate that the
incidence of toxoplasma organisms is not very high in the small mammals examined.
On the other hand, however, the incidence of infection in game animals was surprizingly
high in all four localities; this may be explained by the migratory habits of these animals.
It indicates also that these animals act as reservoirs of toxoplasmosis. Assuming that
the transmissive cyclo of toxoplasmosis proceeds along the foral-domestic route, i.e.,
from wild to domestic animals and vice versa, the incidence of infection should be con-
siderably high in domestic animals in these localities (cattle, swine, sheep, goat).

The results of our investigation of toxoplasmosis as a disease with a natural focus
confirmed that this infection is a true anthropozoonosis with all the signs typical of
a natural foens disease in the sense of Pavlovsky’s theory. In view of the pantropic
character of the parasito 7. gond\ii it is possible to suggest that. in Slovakia, the infection
has a dynamic natural focus and a typical range of hosts enabling the circulation of the
causal organisms and, for these reasons, it will be difficult to control.

N3VUEHHE TORKCONJAIMO3A N
B CJOBAKHHN

I. Yarap

EXrOo HNPAPOAHON OYATOBOCTM

Peaove. Ha THINe npupojiinX 09a108 TOKCOIUIMO3A HAYTAJIOC L HHOCPLICTBOM INKUX JKHBOTHLIX
n3 4 reorpadumeckn pasuwx mecTEocTel Cropakmi. lMen B RWIY mauTpoimyecKnit Xxapaxrep
napasura Toxoplasma gondii, apTOp CYUTAET, ITO TEPpRTOpHA CTOBAKHN ABIACTCH JINHAMN-
YecKHM NPHPOAHLIM 0Y4T0M TOKCOIUIA3MO3a ¢ THAWTHHIM KPYIoM XO3feB, HOMCPIKHBAOUNX
napryanmni Tovoplasma OpraHBaMoOR B IPHPOE.
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