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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 sf 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. S e b e k and R 0 sic k y (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 L u k e 5, 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 icte~ohaemorrhagiae 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 Vyssi Brod and the 
borderline dividing the South Bohemian Region from the South Mo­
ravian Region. Geographically, this area includes the massif of 
the Novohradske Mountains, the river-basin of the Luznice and the 
south-west part of the Bohemian-Moravian Uplands. 

The Novohradske 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. Oogs 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
hradske 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 "80hemian Canada" and is about 
650 m above sea level. About 50 % of the area is wooded with 
either the spruce or the pine. Oogs in this area were also exa­
mined at 7 posts. 

The aforementioned biotopes favour the incidence 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 Oepartment 
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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/2/ L. grippophytosa - P 125, /3/ L. s&jroe - M 84, /4/ L. ca­
nicola - Canis 7, /5/ L. pomona - Simon, /6/ L. bratislava - Je~ 
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 19B4 leptospi­
ral antibodies were found in 56.71 X of the dogs. The largest 
proportion of the sera (77 sera, i.e. 45.56 X) reacted with lep­
tospirae of serovar grippophytosa, 44 sera (26.04 X) with lepto­
spirae of group Sejroe and 17 sera (10.06 X) 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 BOO. Most reactions (61.5 X) were demonstrated in low ti­
tres (100 to 400) and only 3B.5 X of the sera reacted in titres 
of BOO and higher. 

In the blood sera examined in July-August 1984 leptospiral an­
tibodies were found in 69.01 X of the dogs. The largest proport­
ion of the sera (112 sera, i.e. 51.B5 X) reacted with serovar 
grippophytosa, 43 sera (19.91 X) with leptospirae of group Sejroe 
and 22 sera (10.1 X) 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 19B4 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 X) were 
demonstrated in low titres (100 to 400) and only 29.3 X of the 
sera reacted in titres of 800 and higher . 
. Both examinations r~vealed 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. 

The 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 X and 71.0 % respectively). 
The lowest incidence of leptospiral antibodies to various·sero­
vars waa found in dogs at posts 17 and 19 (10.0 X and 5.0 X 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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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. 

o i s c u s s ion 

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. 80th examinations revealed leptospiral antibodies to the 
same 9 serovars. Antibodies to serovars tarassovi, jalna and ba­
taviaewere not demonstrated. Antibodies to serovars bulgarica, 
canlcola, 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
rovaricterohaemorrhagiae (copenhageni) that were demonstrated 
concurren~ly 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 view, a true piclure 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 Janicek (1964) and 
S e b e k and W u r s t (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 Z a h a; i j and Mod l' i c (1968) in Yugoslavia and by 
Hi 1 1 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 grlppophytosa and 
to group Se.jroe is in keepin~ with the obser~at~ons of Po k 0 r -
n y et al. (1964) who in thea study on the lncldence 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 ~reas 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 Novohradske Mountains leptospiral antibodies 
were demonstrated in 43 % of the dogs. In the wet upper river-ba­
sin of the Lu~nice 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 Novohradske Mountains antibodies to se­
rovar grippophytosa predominated at all posts. In the upper ri­
ver-basin of the Lu~nice 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 ~oci 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 kennels 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
liho~d 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 protil~tek proti jednotlivym serovarOm Leptospira 
interrogans u slu~ebnich psO 

V roce 19B4 jsme vysettili serologicky k prOkazu protilatek 
proti leptospiram skupinu slu~ebnich psO plemene n~mecky ov~ak 
Pohrani~ni str~~e v Jiho~eskem kraji. V zim~ jsme vysettili 298 
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psO, v 1ete 313 ps~. Proti1atky proti 1eptospiram r~znych sero­
var~ jsme prokaza1i v zime v 56,71 %, v 1ete v 69,01 %. Proka­
zova1i jsme proti1atky proti 1eptospiram 9 serovar~. Nejcasteji 
pak proti 1eptospiram serovaru grippotyphosa, icterohaemorrha­
giae resp. copenhageni a 1eptospiram skupiny Sejroe. 

Vzestup procentua1niho zastoupeni ps~ 5 proti1atkami v 1ete, 
ptedevsim 5 1eptospirami serovaru grippotyphosa a icterohaemorr­
hagiae resp, ~openhageni si vysvet1ujeme castejsim kontaktem ps~ 
5 rezervoarovymi zvitaty techto 1eptospir, tj. hrabosem po1nim 
(Microtus arva1is) a potkanem (Rattus norvegicus), jejichz po­
cetni stavy v 1ete poptipade na podzim ve vo1ne ptirode ku1mi­
nuji. 

Zjisti1i jsme rozdi1y ve vyskytu proti1atek proti 1eptospiram 
u sluzebnich ps~ pod1e biocenozy, v niz se stanoviste ps~ nacha­
zi. Pro vyskyt proti1atek proti 1eptospiram u ps~ je rozhoduji­
ci, jakym zp~sobem a ve kterem rocnim obdobi se psi v danem pro­
sHedi pohybuji. 

HanHtlHe C'HTHTen OT.1lenbHblX THnOB CblBOPOTOlt Lep.to.()p.Uta. .i.nte.Mogo.M 
y cny.e6Hblx co6alt 

B 1984 r. npOBO.1lHnH cepOnOrHtleCltHe HCCne.1l0BaHH~ onpe.1lene­
HH~ aHTHTen npoTHB nenTocnHp rpynnbl cny*e6Hblx co6alt nopo.1lbl 
HeMeUltaJi OBtlaplta norpaHBORclt iOlKHo-qemcltoR 06naCTH. 3HMO~. Hccne­
.1l0BanH 298 co6alt, neTOM - 313 co6alt. AHTHTena npoTHB nenTocnHp 
pasHbix CblBOpOTOlt YCTaHoBHnH SHMOR B 56,71% H neTOM B 69,01% 
cnytlaeB. Onpe.1len~nH aHTHTena npoTHB nenTocnHp 9 THnOB CblBOPOTOlt, 
'laDle O.1lHaltO npoTHB nenTocnHp glLippotypho.()o. .i.c.tvlOho.emoJrJr.ho.g.i.o.e HnH 
c.openho.!Jeni H nenTocnHp rpynnbl SejllOe. 

YBenHtleHHe npoueHTHoro HanHtlH~ co6alt c aHTHTenaMH neTOM, 
npe*.1le Bcero c nenTocnHpaMH gJL.ippotypho.()Q H .i.c.teJlOhaemoJrJr.ha!J.i.o.e 
HnH c.openho.geni 06'b~CH~eM npe*.1le Bcero 60nee tlaCTblM ltOHTaltTOM co-
6alt c npoMe*YTOtlHblMH xos~eBaMH ynoM~HyTblx nenTocnHp, T.e. noneB­
ltoR 06b1ltHOBeHHoR (M.i.CJlotIU. aIlvaLU.) H naClOltOM (RO-ttw. nOl!.veg.i.c.U.6 ) , 
tlHCneHHOCTb ltOTOPblX neTOM HnH oceHblO .1l0CTHraeT B CBo6o.1lHOA npH­
po.1le cBoeA BepmHHbI. 

Bblna YCTaHoBneHa pasHHua HanHtlHJI aHTHTen npoTHB nenTocnHp 
y cny*e6Hblx co6alt no 6HoueHosy MeCTa HaXO*.1leHH~ ncapHH. nn~ Ha­
nHtlH~ aHTHTen npoTHB nenTocnHp y co6alt pemalODlHM JlBn~IOTC~ cnoco6 
H Bpe~ rO.1la nepe.1lBH*eHHJI co6alt B .1laHHOA cpe.1le. 
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