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A group of police dogs (German sheep-dogs) were examined sero-
logically for leptospiral antibodies in the South Bohemian Region
on two occasions in 1984. A total of 298 dogs were examined in
winter and 313 animals in:summer. The examination revealed anti-
bodies to various serovars of Leptospira interrogans in 56.71 %
of the dogs in winter and in 69.01 % of the animals in summer.
On the whole, leptospiral antibodies to 9 serovars were demon-
strated, the most frequent among them being those to serovars
grippotyphosa and icterohaemorrhagiae (copenhageni) and to lepto-
spirae of group Sejroe.

The increased proportion of dogs with leptospiral antibodies
in summer, particularly with those to serovars grippotyphosa and
icterohaemorrhagiae (copenhageni) is accounted for by more fre-
quent contact of the dogs with animal reservoirs of these lepto-
spirae, i.e. with field-mice (Microtus arvalis) and brown rats
(Rattus norvegicus) whose populations are highest in summer or
possibly autumn. ;

Differences in:the incidence of leptospiral antibodies in the
dogs were found in dependence upon the biocoenosis in which the
individual posts were situated. The main factors involved in
the incidence of leptospiral antibodies in dogs are the season
and the ‘mode in which dogs move in a given environment.

Antibodies, Leptospirae, biotopes, dogs.

Leptospirosis is an infectious disease common to wild, do-
mestic and farm animals as well as to man. This zoonosis is cha-
racterized by a marked incidence of natural outbreaks. The causa-
tive agent, Leptospira interrogans (further referred to as L.i.),
is antigenically heterogenous and gives rise to a number of se-
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rological variants - serovars. S5ebek and Rosicky (1974),
summarizing the results of examination conducted in Czechoslova-
kia, reported the incidence of 13 serovars of leptospirae of 10
serological groups.

The dog was the first animal species in which the clinical
picture of leptispirosis was described as "canine typhus" as
early as 1852. In 1923 professor Luke¥, in his study on an
epizootic of canine typhus, demonstrated that the disease was
caused by the spirochaetes - leptospirae. Further research sho-
wed that the dog is susceptible not only to serovars canicola
and icterohaemorrhagiae but also to a number of other serovars
of leptospirae. Particularly police dogs, hounds and sheep-dogs
are daily in a natural environment, i.e. in an environment with
potential foci of leptospirosis. In the present study a large
sample of police dogs were subjected to serological examination
six months apart (winter and summer 1984) with the objective to
find whether the incidence of L.i. antibodies would vary from
one post of police dogs to another and whether it would be affect-
ed by the season in which blood samples were collected.

Material and Methods

The animals examined were police dogs kept in the South Bohe-
mian Region in the area between the pass of Vy%%{ Brod and the
borderline dividing the South Bohemian Region from the South Mo-
ravian Region. Geographically, this area includes the massif of
the Novohradské Mountains, the river-basin of the LuZnice and the
south-west part of the Bohemian-Moravian Uplands.

The Novohradské Mountains are characterized by long-standing
snow cover and severe frosts in winter and high rainfall in sum-
mer. The area is, on average, about 700 m above sea level and is
wooded mainly with the spruce. Dogs were examined there at 7 posts.

The LuZnice river-basin is flat with sand subsoil and is about
500 m above sea level. Climatically, it is milder than the Novo-
hradské Mountains. It is wooded mainly with the pine. In this
area, too, dogs were examined at 7 posts.

The south-west part of the Bohemian-Moravian Uplands is a very
cold area, sometimes referred to as "Bohemian Canada" and is about
650 m above sea level. About 50 % of the area is wooded with
either the spruce or the pine. Dogs in this area were also exa-
mined at 7 posts.

The aforementioned biotopes favour the 1n61dence and survival
of various species of small terrestrial mammals which are found
there in large numbers.

All the dogs examined for antibodies to L.i. were German sheep-
dogs. They were housed in standard concrete-floored metal pens
and fed heat-treated food. They were daily in the field.

A total of 298 dogs were examined in January-February 1984 and
the same animals plus 15 new arrivals, thus totalling 313 dogs,
were examined in July-August 1984. Blood samples were withdrawn
from the vena cephalica antebrachii after its compression. The
frozen sera were transported to the laboratory of the Department
of Epizootiology and Microbiology of the University of Veterinary
Science, Brno, where they were examined for leptospiral antibodies.
The microagglutination-lysis test was carried out according to
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a standard method (5ebek 1979). The following strains of
leptospirae were used: /1/ L. Icterohaemorrhagiae - Fry3ava,

/2/ L. grippophytosa - P 125, /3/ L. sejroe - M 84, /4/ L. ca-
nicola - Canis 7, /5/ L. pomona - Simon, /6/ L. bratislava - Jez
Bratislava, /7/ L. arboreae - M 7, /8/ L. bataviae - Moldava,
/9/ L. bulgarica - Nikolaevo, /10/ L. sorex jalna - Sorex Jalna,
/11/ L. jalna - Jalna, /12/ L. tarassovi - S 42. The sera react-
ing in the basic dilution of 1:100 were diluted further in two-
fold steps.

Results

In the blood sera examined in January-February 1984 leptospi-
ral antibodies were found in 56.71 % of the dogs. The largest
proportion of the sera (77 sera, i.e. 45.56 %) reacted with lep-
tospirae of serovar grippophytosa, 44 sera (26.04 %) with lepto-
spirae of group Sejroe and 17 sera (10.06 %) reacted with lepto-
spirae of serovar icterohaemorrhagiae (copenhageni). A survey of
the incidence of antibodies to the individual serovars in the
blood sera examined in January-February 1984 is shown in Table 1.
Dogs of this group showed, on average, antibodies to 1.84 sero-
vars of leptospirae. The sera reacted in a titre range of 100
to 12 800. Most reactions (61.5 %) were demonstrated in low ti-
tres (100 to 400) and only 38.5 % of the sera reacted in titres
of 800 and higher.

In the blood sera examined in July-August 1984 leptospiral an-
tibodies were found in 69.01 % of the dogs. The largest proport-
ion of the sera (112 sera, i.e. 51.85 %) reacted with serovar
grippophytosa, 43 sera (19.91 %) with leptospirae of group Sejroe
and 22 sera (10.1 %) with leptospirae of serovar icterohaemorrha-
giae (copenhageni). A survey of the incidence of antibodies to
the individual serovars of leptospirae in the blood sera examin--
ed in July-August 1984 is shown in Table 2. Dogs of this group
showed, on average, antibodies to 1.42 serovars. The sera reacted
in a titre range of 100 to 12 800. Most reactions (70.3 %) were
demonstrated in low titres (100 to 400) and only 29.3 % of the
sera reacted in titres of 800 and higher.

Both examinations révealed antibodies to the®same 9 serovars
of leptospirae. Separate significant antibody titres, however,
were demonstrated only to serovars grippophytosa, icterohaemorr-
hagiae (copenhageni), bratislava and to leptospirae of group Sej-
roe. Reactions with serovars pomona, canicola, bulgarica, sorex
jalna and arborae were found only as coagglutination at concur-
rently higher titres with serovars grippophytosa and icterohaemorr-
hagiae.

?he incidence of leptospiral antibodies found at 21 different
posts of the three areas under study is shown in Fig. 1 and 2.

The highest incidence of leptospiral antibodies was found is
dogs kept at posts 10 and 11 (69.0 % and 71.0 % respectively).
The lowest incidence of leptospiral antibodies to various-sero-
vars was found in dogs at posts 17 and 19 (10.0 % and 5.0 % res-
pectively). At 15 posts antibodies were demonstrated most fre-
quently to serovar grippophytosa, the incidence of which was hig-
hest at posts 5 and 15 (75 % of the dogs with antibodies). At 4
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Fig. 1. Incidence of antibodies to Leptodspira interrogans in po-
lice dogs at 21 posts in three areas under study in 1984
(n = 586)
G = grippotyphosa
. Sj® sejroe
% lc = icterchaemorrhagiae
80 G G
70 F F [ Sj
G
S s £ & S B
G GSj
S ] S G GSj ' G
Ic G G.Si
30
2
0 § g g g gl & ?-‘ §I I § % I': lE I§ §
12 3 4 s 6 718 "9 10 M 12 13 1415 16 17 18 19 20 29
The Novohradskeé River basin of the The Bohemian-Moravian
Mountains LuZnice Uplands
Fig. 2. The most frequently demonstrated serovars of Leptospira

interrogans (expressed as percentages of all L. inter-
rogans serovars demonstrated in)the study) at 21 posts
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of police dogs in 1984 (n
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posts an equal frequency of antibodies to serovar grippophytosa
and to leptospirae of group Sejroe was found. The blood sera of
dogs at the remaining two posts showed the highest frequency of"
antibodies to group Sejroe and to serovar icterohaemorrhagiae
(copenhageni), respectively.

Discussion

The dogs in our study were examined deliberately first in win-
ter and then in summer to find whether the increased possibility
of their contact with wildlife animals (reservoirs of leptospi-
rae) would manifest itself in the incidence of leptospiral anti-
bodies as regards the percentage of serologically positive dogs,
titre height and the number of serovars. Our presumption proved
to be true. The proportion of dogs with leptospiral antibodies
rose from 56.71 % in winter to 69.01 % in summer. The most fre-
quent findings on both occasions were antibodies to serovar grip-
pophytosa: they were found in 77 cases (25.83 %) in winter and
in 112 cases (35.78 %) in summer. The incidence of leptospiral
antibodies to group Sejroe showed a moderate decrease from
14.76 % in winter to 13.73 % in summer. Antibodies to serovar
icterohaemorrhagiae (copenhageni) showed an upward trend in
summer: from 5.7 % to 7.02 %. A mild rise was also observed in
the incidence of antibodies to serovar bratislava: from 2.68 %
in winter to 4.47 % in summer. The increase in leptospiral anti-
bodies to the serovars in ;summer was demonstrated mostly in low
titres. Both examinations revealed leptospiral antibodies to the
same 9 serovars. Antibodies to serovars tarassovi, jalna and ba-
taviae were not demonstrated. Antibodies to serovars bulgarica,
canicola, arborae and pomona were found only in low titres of 100
and 200 and only concurrently with other reactions. Therefore it
seems reasonable to regard these findings as coagglutination with
other leptospiral serovars, mainly serovar grippophytosa and se-
rovar -icterohaemorrhagiae (copenhageni) that were demonstrated
concurrently in higher titres.

Considering that our results obtained in winter were different
from those obtained in the same dogs in summer, leptospiral fin-
dings in dogs based merely on a single examination or reported
by some investigators without specification of the season do not
provide, in our wview, a true picture of the incidence of lepto-
spiral antibodies and are not comparable with our results. The
situation as reported in our study is in keeping with the obser-
vations of Sebek (1961), Sebek and Janitek (1964) and
Sebek and Wurst (1972) who arrived at roughly the same re-
sults in their studies conducted in our country. As to the results
reported abroad, our findings agree in part with the observations
made by Zaharij and Mpdfi¢ (1968) in Yugoslavia and by
Hill et al. (1976) in Holland with respect to bath the per cent
incidence of leptospiral antibodies and the frequency of serovars
involved.

The finding that the most frequently demonstra?ed leptospiral
antibodies in our study were those to serovar g;lppophytosa and
to group Sejroe is in keeping with the obseryat}ons of Pokor -
ny et al. (1964) who in their study on the incidence of lepto-
spiral antibodies in a large number of wild small terrestrial
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mammals in South Bohemia also found the most frequent involvem-
ent of serovar grippophytosa and of group Sejroe.

Comparison of our findings obtained in the three "areas under
study showed characteristic differences between them in the ex-
tensity of the incidence of leptospiral antibodies as well as in
the relative proportions of serovars involved. At posts situated
in the area of the Novohradské Mountains leptospiral antibodies
were demonstrated in 43 % of the dogs. In the wet upper river-ba-
sin of the LuZnice leptospiral antibodies were demonstrated in
more than 50 % of the dogs. In the area of the Bohemian-Moravian
Uplands leptospiral antibodies were found in only 24 % of the
dogs. In the area of the Novohradské Mountains antibodies to se-
rovar grippophytosa predominated at all posts. In the upper ri-
ver-basin of the LuZnice antibodies to serovar grippophytosa al-
so showed an overall predominance, although at one post antibo-
dies to serovar icterohaemorrhagiae (copenhageni) prevailed. In
the area of the Bohemian-Moravian Uplands leptospiral antibodies
to group Sejroe were found in addition to those to serovar grip-
pophytosa.

Comparison of the results obtained by us in dogs with those re-
ported for wildlife animals as reservoirs and hosts of leptospi-
rae and with published observations on natural .-foci of leptospi-
rosis showed that the dogs had leptospiral antibodies only to se-
rovars that were reported to have given rise to natural or sy-
nanthropic foci of leptospirosis in the areas under study. The
findings in dogs in individual areas may be influenced by the
fact to what extent and with which species of synanthropic ro-
dents the respective kehnels are infested. This may explain the
incidence of antibodies to leptospirae of group Sejroe and to se-
rovar icterohaemorrhagiae (copenhageni) at some posts. Here comes
into play the characteristics of each area as regards its rodent
reservoirs of leptospirae (house mice on the premises or brown
rats in wild scrap-heaps) of the respective serovars.

The fact that the proportion of dogs showing leptospiral anti-
bodies was higher in summer indicates that the infection of dogs
occurs mainly upon contact with animals from natural reservoirs
of leptospirae or upon exposure to an environment contaminated
by such animals. In summer these wild rodents are present in the
environment in particularly large numbers and therefore the like-
lihood of contact between them and dogs is higher than in winter.
From this it seems reasonable to infer that in these types of
leptospirosis the spread of infection from dog to dog is of no
great importance and that the role of the dog in the epidemiology
of these leptospiroses can be regarded as minimal. Nevertheless,
a definite answer to these questions must await further investi-

gations.

Vyskyt protildtek proti jednotlivym sérovarim Leptospira
interrogans u sluZebnich psu

V roce 1984 jsme vySetfili sérologicky k prikazu protilgtek
proti leptospirdm skupinu sluZebnich pst plemene né&mecky ov&dk
Pohraniéni strédZe v Jiho&eském kraji. V zimé& jsme vyZetfili 298
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psu, v 1ét& 313 pst. Protildtky proti leptospirdm rdznych séro-
varl jsme prokdzali v zim& v 56,71 %, v 1été v 69,01 %. Proka-
zovali jsme protildtky proti leptospirém 9 sérovard. Nejlest&ji
pak proti leptospirdm sérovaru grippotyphosa, icterohaemorrha-
giae resp. copenhageni a leptospirdm skupiny Sejroe.

Vzestup procentudlniho zastoupeni psG s protildtkami v 1étg,
ptedeviim s leptospirami sérovaru grippotyphosa a icterohaemorr-
hagiae resp, copenhageni si vysvé&tlujeme Cast&j3im kontaktem psud
s rezervodrovymi zvifaty téchto leptospir, tj. hrabosem polnim
(Microtus arvalis) a potkanem (Rattus norvegicus), jejichZ po-
getn{ stavy v 1éteé poptipadé na podzim ve volné pfirodé& kulmi-
nuji.

Zjistili jsme rozdfly ve vyskytu protildtek proti leptospirém
u sluzebnich pst podle biocenozy, v ni? se stanoviit& psQ naché-
z{. Pro vyskyt protildtek proti leptospirdm u psd je rozhoduji-
ci, jakym zpusobem a ve kterém ro&nim obdobi se psi v daném pro-
stfedi pohybuji.

Hanuuue aHTHTEN OTHAENbHHX THMOB CHIBOPOTOK Llepfospina interrogans -
Yy chyxe6HHX co6akx

B 1984 r. npOBORHKNH CEpPONOrHYECKHEe HCCHIeNOBaHHMsI onpenene-
HMA AHTHTENl NMPOTHB NENTOCHHP rpPynns CRyXe6HHX CO6ax MOpPOML!
HeMelKas OoByapxa [lorpaHBoACk l0xHO-Uemcko# o6nacTH. 3uMMO™ uccrne-
pnoBanu 298 co6ax, nerom - 313 co6ax. AHTHTEJA NPOTHB JIENTOCHHP
PasHBIX CBIBOPOTOK YCTAHOBHAM 3uMOH B 56,71% M nerom B 69,01%
cnyyaep. Onpenensan¥ aHTHTENa MPOTHB JENTOCMHP 9 THMNOB CHBOPOTOK,
yame OnHaXO MPOTHB nenTocnup grippotyphosa icterchaemorrhagiae mnu
copenhageni W nenrocnup rpynns Sejfroe.

YBenuueHHe MNMPOLEHTHOTO HAJHYHA CO6aK C AaHTHTENaMH JIeTOM,
npexnge BCero C nenrocnupamu grippotyphosa u icterohaemomnhagiae
HIH copenhageni OOBSCHSIEM Ipexae BCero 6oJjiee 4YacThM KOHTAaKTOM CO-
6aX C NPOMEXYTOYHBIMH XO3f€BaMH YMNOMAHYTHIX JENTOCNHP, T.e. MOJNEeB-
' XOR o6mKHOBeHHOR ( Mi{crotus arvalis) um nacwxom (Rattus norvegicus ),
YHCNEHHOCTb KOTOPHIX JIETOM HJIH OCEHbW NOCTHraeT B CBOGOQHOM NpH-
pone CBOeR BEpWHHBI.

Beina ycTaHOBJIeHa pasHHMLAa HaJHUHSA AHTHTEJN NPOTHB JENTOCHHP
Yy ChayxeOHEIX CO6aK rno 6HOUEHO3Y MeCTa HAXOXOEHHA MNCapHH. [na Ha-
JNIHYUA AHTHTEN TMPOTHB NENTOCIHHP y CO6aK pemanmHM SIBAAKNTCS CMOCO6
M BpeMs roaa nepenBHXeHHss cCO6aKk B NaHHO# cpene.
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