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Absiract. Results are presented of a serological examination of 1,547 domestic animals (cattle,
pig, sheep, horse, gont, dog, cat) from 9 Tyrolian distriets (Austria), performed in order to disclose
the inecidence of loptospirusis. Completely significant titres wero demonstrated by means of the MAL
test in the serotypos icterohaemorrhayine or copenhageni, sorex-jalna, bratislava, sejroe and sazkoebing.
In addition, antibodies wero confirmed agamst L. bataviae, L. pomona, L. tarassovi and L. bulgarica,
but the titres wer insignificant. Of tho animals examined, 7.29%, gavo positive reactions in titres
of 1: 800 nnd abovo (for dogs and cats 1 : 100 and more); positive reactions were obtained from
8.8 9, of cattle serum, 6.8 %, of pig-, 1.1 % of sheep-, 3.3 % of dog-, 18.2 % of cat serum. A positive
reaction was obtained with tho serum of one out of the 9 horsos oxamined, the sera of the two
goats examined woro ncgative. The percentago of positivity m animals from the individual
districts ranged from 1.0 to 17.0, and varations were found also in the distribution of sorotypes
in the individual districts. The results indicate that tho porcentage of positivity in domestic
animals from Tyrol decreases as the altitude of tho localities increases.

Austria is one of the European countries, in which little attention has been given
to problems of leptospirosis. Babudieri (1967) explained in his survey of literary
data on the rescarch of leptospirosis in Ausbria that the scarcity of statistical data
on leptospirosis research in this country should be ascribed to a lack of specialists
and centres to collect the reports and evaluate them.

There arc a few studies only available on leptospirosis of domestic animals from
Austria. Wirth (1935, 1937, 1939) studied leptospirosis in the dog and other domestic
and production animals; Gratzl (1957) was concerned with the distribution and
epizooties in dogs from Vienna. Willinger (1966, 1971, 1972) examined serologically
cattle from different parts of Austria including Tyrol for the incidence of leptospirosis;
Silber (1973) reported the result of a scrological investigation of cattle and pigs from
several parts of Austria. In the Steyermark, Sebek et al. (1973a, b), examined the
sera of the dog, cat, cattle und pig for the incidence of leptospirosis. It has been
confirmed by these studies that leptospirosis occurs in domestic animals in Austria,
and that a number of leptospiral scrotypes participates in its etiology. They disclosed
considcrable variation in the rate of infestation of domestic animals in the various
regions.

Our brief survey indicates that, apart from the report by Willinger (1966), no
data are available on leptospirosis in domestic animals from Tyrol. We have tried
to fill in this gap by examining serologically domestic animals from Tyrol in order
to disclose the incidence of leptospirosis. The results of our investigations aro presented
in this study.
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MATERIALS AND METHODS

We examined domestic animals from all 9 northerne and eastern distviets of "1'yrol, to obtain
the most accurate picture of  (he ineidenee and distribution of leptospirosis in daomestic animals
from this part of Austria {the numerals in brackets indieate the number of villages from which
the animals were examined): 1. Landeck (1T), 2 bast (18), 3. Reutte (6}, (4). Tnnsbruck-country
(32), 5. Innsbruck town (1), 6. Behwaz (9), 7. Kufstem (14), 8. Kaitzbihel (21), 9. Lienz (19).

Venous blood was plaeed on strips of filter paper and examined serologieally by means of the
aneroagelutinationdy<is fest. A deseription of this method has been given in an carlier paper
(Sebek et al, 1972), The sera were exammed in the basie dilution of 1 : 100 for dog and cat,
1:800 for the remumining animals, Sinee a high porcentage of unspeeific reactions is generally
oblained i lower titres in Inrge domestie animnls we decided to use for them thi< higher dilution,
The serotypes used in the basia dilution were those: 1. deterohaemorrhagiae Wevsava, 2. sorer-jalna
Sorex Jalna, 3. canicola Canis 7, 4. arhoreae M 7, b. grippotyphosa P 125, 6. batavine Moldava,
7. Jualna Julna, 8. brotislove Joz Bratslava, 9. pomosa Simon, 10, farassovi 8 42, 11, bulgarica
Nikolacvo, 12, sejroe M B4 Whenever a positive venction in the basie dilution was obtained with
the serotype Jdcterohoemorrhagiue, tho serotype copenhageni R.un. 1160 was used parallelly in the
examinalion of tho Gtro: for gorerjalna we usod tho strain 1) 148 of the same serotype. for cani-
cola the strain 8 392 of the same serotvpe, for arboreac the serotype castellonis strain Castellon 3,
for grippotyphoxa thoe strain Z 6 of tho samo serotype, for bataviae the stram Swart van Tionon
of the sume sorotype. for pomona the strain BP of the same serotype, for tarassovi thoe strain (hyos)
Mitis Johnson, for sejroc tho strain J 20 of the snme serolype, and the serotype sarkoebing the
straing M 24 and Saen.

We dul not record ovident eongglutinations such as lower titres with L. canrcola at high Litres
with L. icterolivemorrhagiae or caperbagent, with L. saxkoehing at high titres with L. sejroe, and
vies versa. For untigenieally elosely related sorotypos sueh as icterobaemorrhagine and copenkagent,
L. arboreae and L. eostellonis, L. sejroe and L. snrkoebing, wo rocorded the results of serotypes with
the higher titre. Although this might not bo an absolutely relinblo econfirmation of serotype etiology
we havo found by exporionce with particularly L. sejroe and L. saxkoebing (hat on the averago
values obtamod ia (this way were similar to those of the actual ineideneo and distribution of these
sorotypes. In Czechoslovakin, this has been confirmed by a comparison of serologieal examination
with eultures of loptospiral strains from reservoir animals, Whenover titres with L. sejroe and
L. saxkoebing were of tho same value, the rosults in the table were recorded for both serolypes.

RESULTS

We examined a total of 1,647 specimens of domestic animals: 861 specimens of
cattle, 352 pigs, 189 sheep, 9 horse, 2 goats. 90 dogs and 44 cats. The sera of 111 animals
(7.2 9%,) reacted positively with a total of 14 serotypes: 1. idcterohaemorrhagiae,
2. copenhageni. 3. sorex-jalna, 4. canicola. 5. castellonis or arboreae, 6. grippolyphosa,
7. batavias, 8. jalne, 9. bratislava, 10. pomona, 11. larassovi, 12. bulgarica, 13. sejroe,
14. saxkorbing. The highest percentuge of positivity was recorded for the cat, i.c.,
18.2 %,; for cattle 8.8 9%, for the pig 6.0 Y%, for the dog 3.3 %, for sheep 1.1 9%;
of tho 9 horses examined one was positivite: both goats gave negative reactions.
The results are shown in Table 1. The participation of the individual scrotypes in the
total serological positivity was this: sejroe — 29.7 9. icterohaemorrhagiae — 21.6 9%,
sorex-jalna — 16.2 %, bralislava — 16.2 9%, sejroe-saxkoehing (the same titre) — 9.0 %,,
grippotyphosa — 3.6 Y%,. canicola — 1.8 Y. castellonis or arboreae, bataviace, tarassovi,
pomona, jalna, bulgarica — 0.9 9, respectively. A concomitant positive reaction to
two serotypes (no coagglutinations) was found in 10 animals. Antibodies to L. sejroe
were demenstrated in 7 out of the 9 districts of I'vrol, to L. icteiohaemorrhagiae and
L. sorez-jalna in 6, L. sejroe and. concomitantly, L. saxkoebing (same titre) in 5,
L. bratislava and L. saxkoebing (same titre) in 3, L. copenhageni in 2, canicola,
casltellonts or arborea, grippotyphosa, bataviae, jalna, pomona, farassoni, bulgarica in
one district each. The results are shown in Table 2. The highest number of serotypes
occurred in the district Kitzbiihel (13), then in Innsbruck-town (5), Innsbruck-country

16



Table 1. List of species, number and results of sorological examination of 1,547 specimens of
domestic animals from Tyrol for leptospirosis
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Table 2. List of the loealitics examined, specios of domestie animals and positive roactions with
the individual serolypes in the ® investigated distriets of T'yrol
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(4), Imst and Lienz (3 — or 4*), Reutle (3), Schwaz and Kufstein (2 cach), Landeck (1).
Data on serological positivity in cattle with the individual serotypes in 9 districts
of Tyrol are given in Table 3, data on all animal speciet examined in Table 4.
Interesting differences in the incidence of leptospiral antibodies in domestic animals
in relation to the altitude of the locality were disclosed by a provisional evalnation
of our results. Therefore, we arranged the villages from which the animals were taken

Table 5. Loptospiral antibody in domestic animals from Tyrol in 3 catogories of altitude

1. 400—800
Species Cattle l Pig Shoep Horse Dog Cat Total
Total no. examined | = 375 279 30 7 82 36 809
No. of posit. 43 19 0 0 3 B 73
in % 1.6 6.8 0.0 — 3.7 22.2 9.0
2, 801—1,200 m
Specios Cattle Pig Sheep Horso Dog Cat Total
. _
Total no. examined 371 73 158 2 8 8 620
No. of posit. 30 2 2 1 0 0 35
in % 8.1 2.7 1.3 — — — 6.7
. L
3. ,L201—2,000 m
Species Cattle Pig Sheop Horse Dog Cat Total
! i = —
| "l'otal no. examinod 116 0 1 0 0 0 116
| No. of posit. 3 0 0 0 0 0 3
in % 2.6 - — —- — - - 2.6
==y 5 = —

&;‘

for examination, into three altitude categories: Category T (400—800 m), Category II
(801—1,200 m), Category 111 (1,201—2,000 m). The relationship betwecn serological
positivity and altitude is shown in Tables Ha, b, ¢. Table 6 gives records of the highest
titres with the individual serotypes.

DISCUSSION

In spite of the fact that a considerably high number of animals was examined
in most of the districts the picture obtained on the incidence and distribution of
serotypes in this arca was, cvidently, not a completely true reflection of existing

*) If titres with L. sejroe und I. saxkoebing were of similar height, there was the possibility
of an additional incidenco of L. sejroe or L. saxkoching.
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Table 6. Highest titres wilh tho individual serotypes in inspeeted domestie animals from Tyrol
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conditions. On the other hand, the picture of the serotype etiology of leptospirosis
seems to be lairly accurate of those domestic animals which were examined in
sufficiently large numbers. According to significant titres recorded for the areas under
consideration, we found at least 10 serotypes of leptospirae in domestic animals which
should be considered. These were: 1. icterohaemorrhagiae, 2. copenhageni, 3. sorex-jalna,
4. canicola, 5. arboreae, 6. grippotyphosa, 7. jalna, 8. bratislava, 9. sejroe, 10. saxkoebing.
In one instance each we obtained reactions with bafaviae, pomona. tarassori and
bulgarica in the lowest titre, ie., 1 :800 (1 :400 in the dog) which is insignificant
in our opinion. Of these four serotypes, the incidence of L. pomona and L. tarassovi
might possibly occur in pigs from Tyrol. The existence of foei of L. bataviae and
L. bulgarica scems unlikely in view of the fact that antibodics to these serotypes
could not be demonstrated in significant titres either in Tyrol or in any other part
of Austria (Sebek et al. 1973a, b). In addition, an endemic incidence of L. bulgarica
has not as yet been confirmed in central Europe.

Of interest is a comparison of our results with those of Willinger’s obtained from
cattle of Tyrol. He recorded positive reactions to leptospirosis in titres of 1 : 1.000
and more in 1.6 %, of elinically healthy specimens and even in 14.1 9, of aborting
cows. The serotypes used by this author were fcterohacmorrhagiae, canicola, australis,
grippolyphosa, pomona, aulumnalis, ballum and sejroe. Clinically healthy cattle was
positive in 1.0 Y, with L. grippotyphosa, and in 0.6 %, with L. s¢jroe; aborting cows
in 12.9 % with L. sejroe and 1.3 % with L. grippotyphosa, in 0.3 %, with L. ictero-
haemorrhagiae and in 0.4 9, with the remaining scrotypes. In our investigation, we
had a considerably higher percentage of positivity (8.8 %) in eclinically healthy
cattle, this being highest with L. sejroe — 3.7 %, ; positivity with L. iclerohaemorrhagiae
was 1.6 %,. with L. bratislava 1.2 %, L. scjroe and L. saxkoebing (at the same titre)
1.2 9,, L. sorex-jalna 0.9 9, L. saxkoebing 0.5 %,. With L. copenhageni, L. canicola,
L. castellonis, or L. arboreae, L. jalna, L. pomona and L. larassovi, the percentage of
positivity was 0.1 cach. In view of the fact that the titre of the positive reaction with
L. pomona and L. tarassovi was as low as 1 : 800 only and, in our opinion, a borderline
case of specificity, we do not consider this finding to be a confirmation of the incidence
of these serotvpes in cattle in Tyrol. By contrast to the reports by Willinger (1966)
and Silher (1973), we did not find L. grippotyphosa antibody in cattle from Tyrol.

Having regard to the fact that a heterologous serotype might, sometimes, react
in a higher titre than & homologons serotype it antigenically closely related serotypes
such as icterohaemorrhagiae and copenhageni were concerned, the serotype copenhageni
might be present in I'yrol although this has not been confirmed. The situation is
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similar with the serotypes castellonis and arboreae. According to our experience from
Czechoslovakia, where all isolated strains of the serological group Ballum belong
to the serotype arboreae (Kmety 1967), the presence of the serotype arborear in Tyvol
appears to be more likely than that of casfellonis. Although also the serotypes sejroe
and saxkoehing are much alike in their antigenie properties, and this paradox reaction
is similar to that of the foregoing case, we assume in analogy with our experience
that in most cases the etiology of the serotype can be determined from the level of the
titres. This eriterium is not absolutely reliable and cannot he employed for individual
cases: it might be useful in an evaluation of a larger number of examinations.

It might. be of interest to compare the results of examinations of cattle from
Tyrol with those obtained in Czechoslovakia and. partienlarly in Bohemia and
Moravia, where the position of the serotype grippotyphosa is dominant (Pokorny
et al. 1958, 1959, 1960; Sebek and Janitek 1964; Vosta and Tesafik 1971,
Sebek 1972). The fact that the frequency of the serotype grippolyphosa is considerably
lower has been supported by the results of examinations of wild living animals
(Sebek et al. 1976).

Our results of an examination of the remaining species of domestic animals from
Tyrol could not be compared with those of other authors, becanse they either did
not examine these animal species or examined them in insignificant numbers only.
Positive reactions were given by 6.0 9 of the pigs examined: of these 2.3 9 reacted
with L. bratislava, 2.0 %, w ith . iclerhaeworrhagiac. 1.1 Y%, with L. sorex-jolna,
0.3 %5 with L. canicola. 0.3 °|, with L. grippotyphosa. No positive reaction was obtained
with the two serotypes typical of leptospirosis in the pig, 1.e., L. pomona and
L. tarassovi. Silber (1973) did not succeed in the demonstration of antibodies to
L. pomona in pigs from various localitics in Austria; Sebek et al. (1973h) obtained
significant titres with this serotype in pigs from the Steyermark, although the
percentage ol positivity was very low (1.4). Considerable differences in the incidence
of the serotypes pomona and tarassovi have been disclosed by the results of investiga-
tions in Czechoslovakia: these serolypes were frequent in pigs from Slovakia (Kmety
el al. 1956, Hlala&a 1958, Halaga et al. 1969), but practically absent in Bohemia
and Moravia (Sebek and Rosicky 1974).

The low percentage of positivity in sheep (1.1 9,) might partly be ascribed to the
fact that in Tyrol the four localities examined are mainly sheep-breeding areas and
that there is a minimum of contact with other species of domestic and wild living
animals,

A remarkable fact is the absence of L. canicola antibodies in the 90 dogs in\'ohtigated
although in previous years this serotype had been reported to be dominant in-dogs
from other parts of Austria, e. g., from Vienna (Gratzl 1057). The situation might be
analogous to that in Czechoslovakia where, at present, L. canicola is almost absent
in dogs from Bohemia and Moravia, while antibodies to L. grippolyphosa, L. sejroe
and L. icterohaemorrhagiae are very frequent in these areas (Sebek and Wurst 1972).
Surprizingly low is the percentage of positivily of dogs (3.3). For the afore given
reasons we consider a reaction with the serotype bulgarica at a titre of 1 : 400 to be
unspecific. In Tyrol, the low percentage of positivity in the dog might be ascribed
to the fact that L. canicola, the typical scrotype of the dog, is not present in this
country, and that there is a low rate of infestation in wild living and, possibly,
synanthropic rodents, from which the dog acquires infection with particularly the
scrotypes grippotyphosa, sejroe and icterohaemorrhagiac. However, the presence of the
serotype canicola in 'I'yrol in spite of its scarce occurrence has been confirmed by the
significant titres with this serotype in cattle and pig.

The results of our examination of cattle from Tyrol indicate that the activity of
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both natural and synanthropic foci of leptospirosis is lower in this country than
it is, e.g., in Czechoslovakia. The same situation has been pointed out for L. grippo-
typhosa carlier in the text. With L. dclerohaemorrhagiac and L. sejroe, positive
reactions have been obtained in 2.7 and 7.6 % respectively (Sebek 1972) from the
Bohemian-Moravian Upland in Czechoslovakia, in Tyrol in 0.9 and 3.7 9 of the cattle
examined.

A comparison of the percentage of serological positivity of domestic animals from
the individual districts of Tyrol examined could be made for cattle only, since the
number of examined animals of this group was highest with the exception of cattle
from the district Innsbruck-town. Tho range of positivity (from 1.0 % to 20.0 %)
(Table 3) indicates considerable differences.

Also a comparison of scrological positivity in relation to the altitude of the
locality under consideration could be made for cattle only, because the number
of the remaining animal species examined was too low in either all three or at least
in onc of these categories. Tables 5a, b, ¢ show that the percentage of positivity, and
also the number of serotypes, decreased with increasing altitude of the locality.
In Category | we detected antibodies against 13 (or, with regard to the significance
of the titres, against 10) scrolypes: icterohacmorrhagiae, copenhageni, castellonis or
arboreae, grippolyphosa, jalna, bratislava. sejroe, saxkoebing); in Category I against 6
(or rather 5) serotypes: icterohasmorrhagiae, sorex-jalna. bratislava, sejroe, saxkoebing:
in Category 1LI against 2 (or rather 3) serotypes copenhagent, sejroe, in the same titre
simultaneously sejroe and saxkoehing.

We fecl that the distribution and activity of leptospiral foci in U'yrol are as yet
little understood and that, therefore, no definitive conclusions can be made on the
laws responsible for differences in the individual distriets, and on a relation between
the altitude of the locality and the serological positivity in domestic animals.

The generally low serological positivity in domestic animals from Tyrol answers
to the situation deseribed by Babudieri (1967) from West Austria. According to
this author local conditions in this area were similar to those in Switzerland: this
indicates that they are not too favourable for the distribution of leptospirosis.

The results of our serological examination of domestic animals might be used as
a fairly reliable indication of the possible incidence of leptospirosis in man. In that
we hope to have contributed Lo both the veterinary and medical practice.
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ALNTUHTEJA R JEHTOCHUPAM ¥V JOMADIIIMX IUBOTHBLBIX B TUPOJE

3. Webew, X. Banunep, B.Cuxca, I Hacepep uw M. Bagosa

Pemove. ABropaMit copo/iorniceki HeeTe0BaHED WA Jentocunpos 1547 JJOMANTHAX ARMBOTHIIX
(CKOT, CROELY, OBIW, JIOWLM, 1Ro3u, coDaki i ko) na Y padomos Taposa (Ancrpus).
Sunaupreanwue THrpu (peawins MAL) Guan mosayseunt v eeporiuos ieterohaemorrhagiae wan
coperhagent, svrex-jalna, canicola, castellonis nww arboreae, grippotyphosa, jalna, bratislava,
sejroe u gavkoebing. Kposie Toro n GoJee WHIKIX TUTPAX IMOJYUCH emle anrutena k L. balaviee,
L. pomona, L. tarassovi w L. bulgarica. llodomureaswnie pearmn 8 rurpax 1 : 800 n peme
(y cobax n komex 1 : 100 w prime) Radmogaan y 7,2 9, oGeaeioramnu X »nBoTHLX (ckor 8,8 9,
eannnu 6,0 9%, oBw 1,1 Y%, cobawn 3,3 %, u rowmin 18,2 9). Homomurenbaan pearmua Gnia
HOJIYUeH) TaiKe ¢ cuBopoTkoit ot 1 n3 9 mecseqoBaHHEM X JTomaeil; chiBOPOTIE 00eNX WCC.1CK0-
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BAHAKIX KOA Opuin orpunarentl. Iponcar nosowarcasemx peaxiwii wonedaaca or 1.0 go
17.0 ¥ oTgeanIIX pailonux M TaKMKe pacnpocTpinerne cepornuos Ouao paanooGpasso. Dumo
ofmapyIRCHO, YTO WPONCHT NOJOKHTCALHAX PCAKUNE TOHMMKEACTCS ¢ HOBLICHNCM BLICOTLL 1A
YpoBHeM MOps B o0cieioBawmIX paitonax ‘T'npo.ast,
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