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LEPTOSPIRAL ANTIBODIES IN WILD LIVING
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Abstract. The anthors examined serologeally G20 wald living animals (22 species) from North Tyrol
for tho inewdenee of leptospirosi=<, Posibive reactions (MAL) i the titee 12 100 and moro were fonnd
m 4.5 7, of the amimals examined; the serotypes  eoncerned  were  these:  eterohaemaorrhagiae,
sowvexjalni, caxtellanis ov arboreae, gvippotyphosa, bratislava, pomona, sejroe, sockoebing. Posive
reactions were obtined with the sera ol Sorer arancus, PBrinoceus viropaens, Putorivs putorius,
Vulpes colpes, Crrewe daphns, Capreolius enpreatus, Bugpeapra vupivapra, Apodemus sp., Clethrio-
nomys gloreclus. The serotypes forming naturenl foer of leptospurasis in North ‘Tyrol are these:
sorerjalnu, grippoty phosa, bratislara, seckoebiog and, sppnrently, jeduwa, Synanthrapic foer nre formed
by ieterohacmorrhagine  ov  copenhageni and  sejroe.

[nformation on natural foci of leptospirosis in Austria is scarce and no data are
availahle for large areas of this country. In Tyrol, an important arca in the eastern
part of Aunstria. and of interest from the zoogeograplieal point of view, no data
are available on examinations of wild living animals except Tor a note on the finding
of antibodies against sorex-jalne in the snow vole (Microtus wivalis) from the
Grossglockner area (Sebek and Rosicky 1973). Therefore, we welcomed the
opportunity of a serological examination of a relativelv large number of wild living
mammals from North Tvrol in order to obtain information on the incidence ol
leptospirosis. Difficulties in catehing small mammals particularly in high mountain
areas impeded the collection of a representative number of specimens of several
animal species. However, we hope that the results of our examination of a very
variegated species material will offer valuable data on the incidence, distribution and
serotype structure of natural foci of leptospirosis in North Tyrol.

MATERTALS AND METHOD S

Table 1 containg data on the species and the number of animals examined in addition to datn
on positive reactions with the individuoal leptospirnl serotypes. Blood for examination was obtained
from the anmmals in two different ways: small mammale (shrew, mouse, vole) were caught in
hve-traps plaecd in all typieal sites and inspoetod every 3 -4 hr for a period of at least 24 hr.
In this way we caught a total of 291 small, wild living mammals. The remaining mnaterial con-
sisting of 332 blood samploes from hedgehogs, carnivores, deer, squirrels and marmols was sent
to us by our ecallaborators (hunters, propara- tors, ete.).

Blood for serologieal examination was taken on strips of filter paper and examined by means
of the microagglutination-lysis reaction in a basic dilution of 1: 100 with 12 serotypes of live
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cultures of Leptospirae. A detailed doseription of the methods employed has beon given in an
carlier paper (Sebek et al. 1972, 1976). Evident congglutinations dun to a similarity in tho autigenic
structuro such as lower titres with L. sorcx-jalna in Lho presence of high titres with L. icterohae.
morrhagiae and vieo vorsa have not been recorded.

RESULTS

Of the 623 unimals examined. 28 gave positive reactions (4.5 9). These positive
reactions were given with the serolypes sorex-jalna (2 %), grippotyphosa (1.1 %),
bratistava (0.7 %,). iclerohaermorrhagiae (0.3 °7), pomona (0.3 Y%,), castellonis or arboreae
(0.2 9,), sejroe (0.2 %,). saxkoehing (0.2 %;). In two foxes, we found the concomitant
incidence of antibodies against two serotypes: in one sorex-jalua and icterohaemorr-
hagiue, in the other sorez-jalna and sarkocbing. Unfortunately, in view of the small
number of specimens available for the examination of several animal species, we were
unable to evaluate the percentage of serological positivity. Neither conld we make
any conclusions as regards the importance of these species as reservairs of lepto-
spirosis. Our work was impeded also by technical difficulties and, therefore, our
serological examination could not be completed by an examination ol the cultures,
Among the species lor which the number of specimens available was low, were the
brown rat — 32 specimens, and the house monse — 10 specimens. Although both
synanthropic rodent species are the principal reservoirs of thiree leptospiral serotypes
in central Burope (icterohacrmorrhagiae, copenhagens, sejroe) (Gsell 1952, Kmety 1956,
Sebek 1965, Sebek and Rosieky 1973, 1974). we failed to demonstrate antibodies
against these serotypes in the two rodent species from North Tyrol. Kvidently, the
small number of animals available for examination was responrible for this failure
because we found in domestic animals significant titres with these serotypes (Sebek
el al. 1976).

Leptospiral antibodies were found in 9 of the 22 species of wild living animals
examined. One of the 13 common shrews was positive with sorex-jalna in a titre
of 1:400: 3 ol the 17 hedgehogs examined were positive with L. bratislava in
titres of 1:800 (once) and 1 :1,600 (twice). The single polecat examined gave
a positive reaction with L. sorex-jalna in a titre of 1 : 200. Of the 9 foxes examined
5 gave positive reactions: 3 with the serotype sorez-jalna in titres of 1 : 400 (once)
and 1 : 1,600 (twice): one with L. sorez-jalna and L. icterohaemorrhagiae in the titre
of 1 : 1,600 each; one reacted simultancously with L. saxzkoebing (titre 1 : 3,200) and
L. sorez-jalna (titre 1 : 200). Of the 85 red deer specimens examined 9 (10.6 Y) gave
positive reactions: 6 with L. grippotyphosa (5 times in titres of 1 : 200, once in the
titre 1 : 800); one with L. iclerohaemorrhagiae (titre 1 : 200), one with L. bratislava
(titre 1 :400), one with L. powona (titre 1 :400). Of the 109 roe deer specimens,
5 (4.6 Y,) gave positive reactions: one with L. sorex-jalna (titre 1 : 400), onc with
L. castellonis (titre 1 : 1,600) or L. arboreae (titre 1 : 800), onc with L. sejroe (titre
1 :800), one with L. grippotyphosa (titre 1 :12,800), onc with L. pomona (titre
1 : 800). Of the 55 chamois, one gave a positive reaction with L. sorez-jalna (titre
1 : 400). Of the species of mice and voles. two species only guve positive reactions:
one Apodemus sp.*) and two bank voles (two specimens). Both were positive with
L. sorex-jalna in titres of 1:6,400 for Apodemus sp. and 1 :400 and 1 : 1,600 for
the two bank voles. Negative reactions were obtained from the remaining species
examined, i.c., from the lesser shrew, the weasel, the pine marten, the badger, the
ihex, hare, brown rat, house mouse, snow vole, common vole, ficld vole, red squirrel,
marmot.

—————

*) We used this name for the species Apodemus fluvicollis and A. sylvaticus because at tho time
of blood colleetion we were unable to identify tho species eoncernod.
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DISCUSSION

Of the 8 leptospiral serotypes with which wild living animals from Tyrol gave
positive reactions, 4 serotypes form natural foei in the area under consideration:
sorex-jadna, grippotyphosa. hratislava. sackoebing. Although antibodies against L. jalna
could not be demonstrated in the wild living animals examined, it seems possible that
this serotype forms natural foci in North Tyrol judging from our experience in other
parts of Austria (Schek et al. 1973), in Switzerland and several other European
countries (Sebek and Rosicky 1973). In support of this supposition is the finding
of significant titres against this serotype in domestie animals from Ty | (Sebek et al.
1976).

We found antibodies against L. sorex-jalna in the common shrew known to be the
principal reservoir of this serotype in central Europe (Kmely 1954, 1956, Halasa
el al. 1969, Sebek and Roxicky 1974). The first finding of antibodies against this
serotype in Austria was reported by Sebek (1971) for the alpine shrew from the
Burgenland. In 1973, Scebek et al. found antibodies against L. sorez-jalna in
12 species of wild living animals; in the shrew, the percentage of positivity was high
(16.8). Since natural foct of L. sorex-julna arve distributed with considerable frequency
throughout. Austria, they evidently are present alzo in the alpine zone judging from
the finding of a high titre (1 : 50.000) in the snow vole [rom the Grossglockner area
(Sebek and Rosicky 1973). Our finding of antibodies against L. sorex-jalna in
7 species of wild living antmals indieates that this serotype is frequent in North Tyrol,
as this has been suggested also by the results of our serological examination of
domestic animals from Tyrol (Rebek et al. 1976).

In our opinion, the incidence of natural foei of the serotype grippolyphosa seems
to be less frequent and less widely distributed as it is in Czechoslovakia, with
a dominant position mainly in Bohemia and Moravia (Sebek und Rosicky 1974).
Rosicky and Sebek (1974) reported that the percentage of serological positivity was
18.7 for L. grippotyphosa in these areas (this is an average from numerons localities
over a number of vears). The authors drew attention to the fact that the rate of
infestation of the principal reservoir, the bank vole, with the serotype grippotyphosa
decreased in direction to the Bast and South of Czechoslovakia. This is in agreement
with the results of our investigation of wild living animals from North Tyrol: we found
antibodies against L. grippolyphosa in two species only, i.e., in the red and the roe
deer: 5 times in the titre 1 : 200 for the first species and once in the titre 1 : 800;
in the second species we found it once in the significant titre of T : 12,800, In Austria,
Sebek et al. (1973) confirmed the presence of antibodies against L. grippolyphosa
in 11 species of wild living animals. ITn North Tyrol, natural foci of the serotype,
grippotyphosa appear to be distributed in areas of lower altitudes, i.e., in localities
inhabited by the common vole. In view of the fact that we examined two common
voles only, we have been unable to estimate the rate of infestation in the populations
of this animal species in North Tyrol. The same applies to the field vole known to be
an important reservoir of L. grippotyphkosa in central Europe (Kmety ct al. 1955,
Pokorny et al. 1958, Sebek and Rosicky 1974). Negative results obtained on the
incidence of L. grippotyphosa from our examination of 275 specimens of the families
Microtidae and Muridae, and the low percentage of positivity to this serotype in
domestic animals (0.3 %) (Sebek et al. 1976) suggest that the incidence and distribu-
tion of L. grippotyphosa is scarce in Tyrol.

Antibodies against L. bratislava. in significant titres. were found in three hedgehogs
from Tyrol. This serotype and its main reservoir, the hedgehog, are distributed,
practically, in all parts of Europe (Sebek and Rosicky 1973, 1974). Tt has been
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described by Kmety (1955, 1956) from Czechioslovakia. In Austria, Sebek et al.
(1973) found antibodies against this serotype in three species of wild living animals;
the positivity in the hedgehog was 448 9. In North Tyrol, natural loei of L.
hratislava were found in all localities inhabited by the hedgehog. i.c., in places of
a lower altitude.

The serotype sexkoebing with its main reservoir, the yellow-necked licld mouse,
and its important potential reservoir, the long-tailed field mouse, appears to be
absent in =everal arcas of contral Europe. On the territory ol Czechoslovakia, reports
on its incidence are available lor Slovakia only (Kmety 1956, 1967), and not for
Bohemia and Moravia (Sehek and Rosicky 1974) in spite of the fact that both
Apodemus species are frequent in these areas. In Austria, Sebek et al. (1973)
found antibodies against this serotype in 6 species of wild living animals which
indicates the considerably frequent distribution of L. saxkoehing in this country.
In North Tyrol. antibodies against L. saxkoching were found by the present authors
in one fox only, but were not disclosed in either the main or potential resorvoir. This
may have been due to the relatively sinall number of animals examined; in addition,
we did not identily the individual A podemus species and, hence, did not obtain
knowledge on the number of yellow-necked ficld mice examined. Evidently, antibodies
against L. saxkoehing should be present in this species. In addition to a signiticant
titre in the fox. our assumption that natural foci of L. saxzkoebing are present in
North Tyrol is supported by our finding of significant titres in domestic animals
(Sebek el ul. 1976).

The serotypes icterohaemorrhagiace, copenhageni and sejroe do, evidently, form [oei
of the synanthropic type in North Tyrol. Although our results of serological exami-
nations of the principal reservoirs — rats and mice — were negative, the number
of these animals was relatively small. Our finding of antibodics against L. ictero-
haemorrhagiae in the fox and red deer could not be considered to be significant because
the serotype sorex-jalna reacted concomitantly with iclerohaemorrhagiae in the same
titre in the fox (coagglutination?): in the red deer, the titre of 1 : 200 was insignificant,
for such a large animal. Antibodics against L. sejroe were demonstrated in the roe
doer in one instance only and, again, its titre of 1 : 200 was insignificant. Basing
on our experience from other parts of Austria (Sebhek et al. 1973), and from other
European countries (Sebek and Rosicky 1973) our supposition that synanthropic
foci of the three serotypes are present in North 1'yrol appears to be justified.

A most interesting finding was that of antibodies against L. castellonis or L. arboreae
in a titre of 1 : 1,600 or 1 : 800 in a roe¢ deer from Ficberbrunn. Although the titre
with L. castellonis was higher than that with L. arboreae, it has been suggested by
Kmety's (1967) results from Czechoslovakia, that the seccond serotype is more
likely to be present than the first. All strains of the serological group Ballum isolated
from laboratory mice and also from the pig in Czechoslovakia (Kmety 1967) belonged
to the serotype arboreac. We are convinced that natural foci of L. arboreae do not
exist in North Tyrol, because their presence has not been confirmed from other parts
of Austria, from Czechoslovakia, Switzerland, Yugoslavia and Bulgaria (Sebek and
Rosicky 1973). Theoretically, red deer might acquire infcetion through indirect
contact with the pig. Of interest is the significant titre with L. castellonis or L. arboreae
found in one cow from the Kitzbiihel district (Sebek et al. 1976).

In our opinion, natural foci of the serotype pomona do not exist in North Tyrol.
The main reason is the absence of the striped field mouse, the natural reservoir
of this serotype, in this area. On the other hand, we are inclined to believe that
there are foci of the anthropourgic type, but that these are scarce in occurrence as
indicated by the results of our serological investigation of domestic animals (Sebek
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et al. 1976). The titre of 1 : 400 in the red deer cannot he considered to be significant.
More convincing is the titre of 1 : 800 in a roe deer. 11 is possible that this animal had
previously been infected with L. pomona. Since both red- and roe deer come close
to isolated dwellings particularly in the winter, there might be the possibility of
indirect contact of these animals with the pig. The oceurrence of natural foci of other
scrotypes not mentioned in this report appears to be unlikely in North Tyrol.

In view of the small number of specimens of several animal species, particularly
small mammals, available for examination, we consider the presented results of this
first serological investigation of wild living animals to be a general information only
on the incidence of leptospirosis. However, we hope that our report will initiate
further detailed studies on leptospirosis of wild living animals in North Tyrol.
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AUNTUTEJA R JENTOCHHIPAM ¥ ITNKIX IKNBOTHLIX
B CEBEPHOM THUPOIJIE

3. Medex, I Kacepep, B. Cnken, X. Banmep u M. Banosa

Peaome. ABTOpPAME COPOJIOTHYECKH HCCHETOBARO Ha Jentocnupod 623 guxknx xnporanx (22 pu-
aos) n3 cepepaoro ‘Twpons (Apcrpus). llonommrenvene peaxnun (MAL) v Turpax 1 : 100
" ppime HAGOnAMNeh Y 4,5 Y, 00cIe0BaHHLIX KIBOTITLX, 4 WMCIHO ¢ COPOTUTAMM C€ POJNIOry-
YeeKNX rpyvnn icterohaemorrhagiae, sorex-jalna, castellonis wun arborecae, grippotyphosa, bra-
tislava, pomona, sejroe, sarkoebing. lloJOMATONLULIO pearuuy JABATH CRIBOPOTKE 0T Sorex
araneus, lrinaceus europacus, Pulorius putorins, Vulpes vulpes, Cervus elaphus, Capreolus
capreolus, Rupicapra rupicapra, Apodemus sp., Clethrionomys glareolus. llpapo;jusie owarm
B cesepHoM Tupone oflpasvior cepornin sorex-falna, grippotyphosa, bratislava, saxioebing
H uo Beeil pepoATHocTH TariKe jalna, Comagrponmue odarin o0pasyior icterohacemorrhagive nan
coperhageni n sejroe.
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In memoriam Prof. A. 8. Monchadsky

Profossor Alexandr Samoilovich Monchadsky,
Doctor of Biological Sciences, leading scientist
of the Zoulogieal Institute of the USSR Acadomy
of Sciences in Leningrad and one of the out-
standing world medical entomologists, died after
a long and serious illnoss, against which he
struggled porsistently. The day of 31st December
1974 was his last,

A native from Potorsburg (born on March
19, 1897), after the demobilization of the Red
Army in 1921 ho continued his biologieal studies
interrupted by the World War I. Under the
guidanco of Prof. V. A. Dogel, the prominent
zoologist and parasitologist, he studied the
respiratory system of water insect larvae. He
finished his postgradual studics by an excellent
thesis entitled "Stigmal plates of Culicidae
larvao™. He continued his scientific and pedago-
gie activities at the Department of Invertebratos
of the Leningrad University and at tho Petergof
Tnstituto of Natural Seiences. In 1936 he beeame
one of tho first workers at the Department of
Parazitology organized by E. N. Pavlovsky at
the Zoological Institute of the USSR Aeadomy
of Scienccs and since 1942 till 1972 he headed
this Department, lator reorgunized to a Labora-
tory, in a olose cooperation with Academicians
E. N. Yavlovsky and B. E. Bykhovsky.

The main scientifie papers of Prof. Monchad-
sky aro concerned with three subjects of medical
entomology. The first one is the modern taxo-
nomy of mosquitoes based on a detailed know-
ledgo of their larvae, Both his knowladge of this
group and his extraordinary organisational abi-
hities predestinated Prof. Monchadsky for the
post of the secrotary of the All-Union eommis-
gion for tho study of malaria mosquitones, which
played an important role in the development
of the Soviet medical entomology and malario-
logy. Of the basie works of A, S. Monchadsky,
tho following dealt with this subject: ‘'Larvae
of Mosquitoes in the USSR and Neighbouring

Countries (Subfamily Culicinue)” (in Russinn),
(Seria “‘Opredeliteli po faune SSSR", 1861),
“Blood-sucking Diptors” (in Russian), Izd. AN
SS88R, Moskva—Leningrad,

Another line of Prof. Monchadsky's studies
were the questions of ecology of blood-sucking
insects and the general ecological conclusions
deduced from them. His papers on the laws of
infestation of man and other hosts with blood-
sucking inscets, on the types of reaction of
poikilothermic animels to the changes in the
environmental temporatures, as well as the
papers dealing with the eoncept of factors in eco-
logy and their classification belong now to the
classic works in the mediecal eeological entomo-

logy.
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