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Abstract

Hejli¢ek K., I. Literdk: Prevalence of Toxoplasmosis in Rabbits in South Bohemia. Acta vet.
Brno, 63, 1994: 145-150.

The incidence and prevalence of toxoplasmosis in rabbits in small flocks in the district of Stra-
konice was investigated from 1981 to 1986.

A total of 366 slaughter rabbits from 48 small flocks were examined using Sabin-Feld-
man dye test (DT) and isolation attempts. Toxoplasma gondii antibodies were detected in 194
(53.0%) rabbits and the causative agent was demonstrated in the tissues of 54 (17.8%) out
of 304 rabbits in which bio-assay was concluded. Of the 54 slaughter rabbits having T. gondii
in the tissues 18 (33.3%) were devoid of antibodies when examined with DT at slaughter.
Of the 48 husbandmen 36 supplied 5 or more rabbits. In all these 36 small flocks rabbits with
T. gondii antibodies were found and in 23 (63.9%) of them the causative agent was demonstrated.

In 4 other small flocks 86 blood serum samples were examined with DT upon repeated blood
collections; 62 (72.1%) of them showed T. gondii antibodies. The incidence of antibodies varied
from flock to flock, ranging between 44% and 84%, and the highest titre was 16 384. At blood col-
lections repeated several times during one year some rabbits showed marked seroconversion and
retained high antibody titres. One rabbit, however, in the same flock had no antibodies or showed
them at the titre of 4 at the highest.

Toxoplasmosis continues to be a problem in small flocks of rabbits, posing serious hygienic and
epidemiological hazards. Slaughter rabbits from small flock are the most T. gondii - affected of all
common slaughter animal species. Considering the increasing production of rabbit meat due atten-
tion to toxoplasmosis in rabbits is required.

Rabbit, Toxoplasma gondii, antibody, isolation, small flocks.

Toxoplasmosis in rabbits has received less attention in the world literature than toxoplasmosis in other farm ani-
mal species. Some relevant data are to be found in the monograph by Dubey and Beattie (1988).

In our country Havlik and Hiibner drew attention to the incidence of toxoplasmosis in rabbits in 1960.
Having examined blood sera of 110 rabbits from 10 flocks with Sabin-Feldman dye test (DT) they detected Toxo-
plasma gondii antibodies in 94.5% of the sera in titres of 4 to 1 048 576. In their isolation attempts they demon-
strated the presence of T. gondii in 2 out of 8 rabbits included in the experiment. The prevalence of T. gondii
antibody in the sera of rabbits from all 10 flocks was approximately the same. Similar results were later repor-
ted by Z4astéra et al. (1966) who using DT found T. gondii antibodies in 91.3% of the sera and drew attention
to possible connexion between toxoplasmosis in rabbits and T. gondii infection in man. Hiibner and Uhliko-
vé (1970) using microprecipitation in agar gel detected T. gondii antibodies in the sera of 23.2% of rabbits,
Sima andRasin (1973) examining a large sample of slaughter rabbits with the complement-fixation test (CFT)
found T. gondii antibodies in 54.9% of the animals and Luke$ov4 et al. (1984) using DT detected T. gondii
antibodies in 86.4% of the rabbits examined. According to the Surveillance of Anthropozoonoses in the Czech
Republic in 1980 to 1988 the proportion of rabbits serologically positive for toxoplasmosis by DT was 42.8%
and isolation attempts yielded T. gondii in 11.3% of the rabbits examined.

Infection of rabbits with T. gondii is generally not manifested by clinical signs of disease. In some cases, howe-
ver, clinical manifestations of the disease were described including injury to the CNS, paralysis of hind limbs, abor-
tion, congenital hydrocephalus, together with more general symptoms such as inappetence, emaciation, rhinitis and
enteritis (Peeters and Halen 1978, Manfredini 1978, Zardi et al. 1979, Bergmann et al. 1980). The
infection is caused by ingestion of feed contaminated with T. gondii oocysts (Peeters and Halen 1978,
Janitschke 1979, Malukiene 1989a). Nevertheless, toxoplasmosis in rabbits may apparently be also due to
congenital transmission (Uhlikov4 and Hiibner 1973, Werner etal. 1977).

Rabbits are highly susceptible to T. gondii infection. Differences, however, exist in the degree of infection,
depending on husbandry conditions (§ima and Ra¥in 1973, Peeters etal. 1979) as well as on individual sus-
ceptibility (Malukiene 1989b).

The present report was designed as part of our comprehensive study on epizootiology of toxoplasmosis in the
district of Strakonice in the 1980’s (Hejlicek andLiterdk 1992,1993a,b,Literédk etal. 1992, Literdk and
Hejli¢ek 1993) with the objective to assess the incidence of T. gondii antibodies and of the causative agent in
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rabbits kept in small flocks under traditional husbandry and feeding practices, compare these results with the inci-
dence of toxoplasmosis in other animal species and evaluate the development in the incidence of toxoplasmosis in
rabbit flocks in the area under study from the 1960’s to the present time.

Materials and Methods

A total of 366 slaughter rabbits coming from 48 small flocks in the distict of Strakonice in the Czech Republic
were examined for toxoplasmosis in September to November 1984. Blood samples and liver, diaphragm and
brain specimens were collected at slaughter. The blood sera were examined with Sabin-Feldman dye test (DT)
according to the standard method of the Central State Veterinary Institute, Prague, only in the dilution of 1:4. From
the liver, diaphragm and brain specimens of each rabbit a pooled suspension was prepared in buffered saline with
antibiotics (600 000 IU penicillin G and 1 g streptomycin in 1 000 ml saline) and injected intraperitoneally into two
toxoplasma-negative mice. Unless the mice died earlier, they were killed and exsanguinated after 5 weeks. Their
sera were examined with DT. From their brains compressive preparations were prepared for demonstration of
T. gondii cysts. The result of bioassay on mice was regarded as positive if specific antibodies were detected in
their blood sera with DT at the titre of 4.

In other 4 small randomly chosen flocks in the same district rabbits were repeatedly subjected to serological exa-
mination with DT and to examination with microprecipitation in agar gel (MPA) from 1981 to 1986. MPA was car-
ried out using kits and according to the method of the Institute of Sera and Vaccines, Prague. The examinations
were made regularly at 3-months intervals. In DT the final titre level was assessed whenever a sufficient serum
volume was available. The initial dilution was 1:4. In MPA the presence of precipitating antibodies was evaluated
only qualitatively.

Results

A total of 366 slaughter rabbits were examined. Of these 194 (53.0%) exhibited T. gondii
antibodies upon examination with DT. Of 304 rabbits in which bio-assay on mice was con-
cluded 54 (17.8%) were found to have T. gondii in the tissue specimens examined.

Of the 54 rabbits in whose tissues the presence of T. gondii was demonstrated by bio-assay
36 (66.6%) had T. gondii antibodies in their sera when examined with DT} the remaining 18
(33.3%) rabbits were without antibodies.

In 36 flocks the examination covered 5 or more rabbits. In all these flocks rabbits with
T. gondii antibodies were found and in 23 (63.9%) of these flocks 7. gondii were demon-
strated by bio-assay.

Table 1

Incidence of T. gondii antibodies in rabbits from small flocks in the distict of Strakonice examined for a considerable length of time
' using Sabin-Feldman dye test
\

Flock No. No. 4 8 16 32 64 128 | 256 512 {1024 | 2048 (8192 {16384 *g
No. | rabbits rabbits
examined | positive

1 43 34 (719%) 4 - 3 1 3 5 2 1 11 1 1 2 222
I 15 8(53%) 5 2 1 - - - - - - - - - 6
m 9 4 (44%) 2 1 1 - - - - - - - - - 7
v 19 16 (84%) 7 3 3 - 1 1 - 1 - - - 12
Total 86 62(72,1%) 18 6 8 1 4 6 2 2 11 1 1 2 52

*g = mean geometric titre

In 4 other small flocks (Nos. I to IV) where rabbits were blood-sampled repeatedly (Tab-
le 1) atotal of 86 blood serum samples were examined with DT. Of these serum samples 62
(72.1%) showed T. gondii antibodies in the mean geometric (Xg) titre of 52. The antibodies
were found in rabbits of all 4 flocks, even though at varying frequency (44% to 84%) and x
level (6 to 222). Very high titres were found in flock I and low titres, in flocks IT and III. of
66 blood serum samples examined with MPA 27 (40,9%) exhibited precipitating antibodi-
es. The difference in the incidence of antibodies detected with DT and MPA was highly
significant (?=16.3 df=1 P<0.001).
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Table 2

Dynamics of the incidence of 7. gondii antibodies in the sera of rabbits from small flocks examined with Sabin-Feldman dye test
(n = not examined, + = seroconversion)

Rabbit Month Year of the 1st Flock
No. blood No.
4 78 10 1 4 7 10 1 4 collection
1 256  *(1024) 1024 512 1024 1983 1
2 128 (n) +1024 128 32 128 1983 1
3 0 n  (8192) 21024 1024 *16384 1024 1983 I
4 128 (n) 2*1024 1024 1983 1
5 2*1024 264 2048 21024 1983 1
6 0 4 (O] n 4 0 4 1983 1
7 4 4 n n 0 4 0 1981 n

In some rabbits of flocks I and II blood serum examination was carried out 3 to 7 times
during a period of at least 9 months (Table 2). Rabbits Nos. 1 to 5 of flock I retained high
antibody titres upon repeated examination and all animals of this flock showed marked sero-
conversion. In the same flock, however, rabbit No. 6 examined during the same period sho-
wed either the antibody titre of 4 at the highest or no antibodies at all. Similarly, in rabbit
No. 7 of flock II the result of SFT alternated between positive and negative during a period
of more than 18 months, the titre of 4 being the highest.

Discussion

Since the spread of toxoplasmosis in rabbit flocks in this country was first reported in the
60’s and its epidemiological impact was suggested, a number of observations on the epizo-
otiology of toxoplasmosis in domestic and free-living animals have been made. In the past
30 years a decrease in the prevalence of toxoplasmosis in slaughter cattle, pigs and domes-
tic fowls was recorded in connexion with the increasing adoption of intensive husbandry
practices (Hejli¢ek andLiterdk 1992,1993a,Literdk and Hejli¢ek 1993). Inrab-
bits kept in small traditional flocks the situation, however, remains approximately the same
as was described by Havlik and Hitbner (1960), Z4stéra etal. (1966) and Sima and
Ragin (1973). In agreement with Hav1ik and Hiibner (1960) we regard rabbits as high-
ly susceptible to T. gondii as evidenced by the high frequency of the incidence of antibody
and causative agent as well as by high antibody titres. A possible explanation can be seen in
the fact that since the 60’s the husbandry and feeding practices in rabbit flocks have remai-
ned unchanged, i. e. use is made mainly of green forage from areas surrounding the farm
buildings to which domestic cats have free access and which apparently are heavily conta-
minated with T. gondii oocysts from feline faeces. The crucial role of green forage from
oocyst-contaminated areas in the transmission of toxoplasmosis to rabbits was demonstra-
ted experimentally by Malukiene (1989a). Added to this is possible congenital trans-
mission (Uhlikova and Hiibner 1973, Werner et al. 1977) or transmission through
milk Rommel and Breuning 1967) and not even transmission through saliva (Ter-
ragna etal. 1984) or urine (Wickham and Carne 1950) of infected rabbits can be exc-
luded. The differences in the incidence of T. gondii antibodies between the small flocks are,
in our view, due to different epizootiological situations and particularly to different
degrees of environmental contamination with 7. gondii oocysts.

A different epizootiological situation exists in large flocks. Sima and Ra¥in (1973) using
CFT found that the proportion of slaughter rabbits with T. gondii antibodies coming from
a large flock was 38.4%, with antibody titres over 160 being detected in 0.42% of the ani-
mals; in rabbits from small flocks, on the other hand, T. gondii antibodies were found by
them in 57.9% of the rabbits, with titres over 160 being detected in 8.1% of the animals.
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Similarly, Peeters etal. (1979) reported that the proportion of serologically-positive rab-
bits was 22.8% in small traditional flocks of rabbits fed on green forage and only 0.97% in
rabbits fed granulated feed under intensive husbandry conditions.

Of interest was the finding of rabbits without 7. gondii antibodies or showing only occa-
sional low antibody titres in flocks heavily contaminated with toxoplasmosis. Similar obser-
vations were made in rabbits experimentally infected with 7. gondii oocysts by Malukie-
ne (1989b). He explained this finding by differences in the susceptibility of individual ani-
mals, which becomes particularly apparent in infections with small numbers of oocysts.

As it is, rabbits kept in small flocks are still the most 7' gondii-affected among all the other
farm animals, similarly to the findings reported 30 years ago, as became apparent from our
studies on toxoplasmosis in cattle, pigs, sheep and domestic fowls in the district of Strako-
nice (Hejli¢ek and Literdk 1992, 1993ab, Literdk and Hejli¢ek 1993).

A fact of major importance from the diagnostic point of view in our opinion is the finding
that a third of slaughter rabbits in which T. gondii were demonstrated had no T. gondii anti-
bodies detectable with DT at slaughter. These cases may have represented either recently-
infected animals in which antibodies had not yet developed or subjects in which antibody
response had waned although T. gondii cysts survived in the tissues.

The main hazard of T. gondii transmission from rabbits to man lies in consumption of insuf-
ficiently heat-treated tissues and in the handling of rabbits at slaughter if principles of per-
sonal hygiene are disregarded. Even T. gondii transmission to attendants cannot be exclu-
ded, particularly if the animals are in the acute stage of toxoplasmosis. These hazards should
be kept in mind in view of an increasing number of private flocks of considerable size in our
country.

Toxoplasmosis in rabbits deserves full epizootiological and hygienic attention. According
to the Ministry of Agriculture of the Czech Republic the number of rabbits kept in our count-
ry is expected to rise from 13.1 million in 1993 to 14.5 million in 1994. It is estimated that
in 1994 a total of 160 000 to 180 000 tons of rabbit meat will come to the market and that
25 000 tons of rabbit meat will be consumed by the husbandmen themselves. Thus the con-
sumption of rabbit meat per person in our country in 1994 is estimated to reach 2.5 kg.

Prevalence toxoplazmézy kraliki v jiznich Cechach

V letech 1981-1986 byl sledovan vyskyt a rozSifeni toxoplazmoézy kraliki v malych cho-
vech na okrese Strakonice.

Bylo vySetfeno Sabin-Feldmanovou reakci (SFR) a izolatnim pokusem 366 jate¢nych kra-
likti pochézejicich ze 48 malych chovi. Protilatky proti toxoplazméze byly zjiSt€ny u 194
(53,0 %) kraliku, pavodce byl prokdzan ve tkanich 54 (17,8 %) kréliki ze 304, u nichZ byl
dokoncen biologicky pokus. Z 54 jate¢nych kralika s ndlezem T. gondii ve tkanich 18 (33,3 %)
bylo pti pordZce bez SFR protilatek. Ze 48 chovateli dodalo 36 pfi ndkupu S a vice kraliku.
Ve viech 36 malych chovech byli kralici se SFR protildtkami, ve 23 chovech (63,9 %) byla
u kralika prokazana 7. gondii.

Ve 4 jinych malych chovech bylo pfi opakovanych odbérech vySetfeno SFR 86 vzorkd
krevniho séra, z toho 62 (72,1 %) bylo s ndlezem protilatek. Vyskyt SFR protilatek v jed-
notlivych chovech se pohyboval od 44 do 84 %, maximalni zji§t€ny titr byl 16 384. Pfi opa-
kovanych odbérech v prib&hu roku byla u n€kterych kralikai prokdzéna vyrazna sérokon-
verze a dlouhodobé pretrvavani vysokych titri protilatek. V témZe chovu se v§ak vyskytl
jedinec bez SFR protilitek nebo s titrem maximalné 4.

Toxoplazméza ziistdva v malych chovech kréliki trvale roz§ifena a pfedstavuje vyznam-
né hygienické a epidemiologické riziko. Jate€ni kralici z malochovi jsou toxoplazmézou
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postihovani nejvice ze viech b&Znych druhi jatednych zvifat. Vzhledem k nariistajici pro-
dukci krali¢iho masa vyZaduje toxoplazméza kraliki plnou pozornost.

[peo6napaHne TOKCONNA3M03a KPONUKOB B I0XXHOA Yexuu

B 1981-1986 rr. uccnenosanyv HanMumMe W pacnpocTpaHeHre TOKCONNa3Mo3a Ha HeGONbLLIMX KpON-
UKoBOAveCKUX pepmax paiioHa CTpakoHuLe.

Wccneposanu peaxuueit CabuH-Oenbamana (SFR) 1 M3013UMOHHBIM KCrIEpUMEHTOM 366 Kpon-
WKOB, COAEPXKALLMXCA HA 48 HeGONbLUNX KPONUKOBORYECKUX epMax. AHTUTEeNa NpoTHB TOKCO-
nna3mo3a Obinu BoisiBneHsl y 194 (53,0 %) kponukoB, BO36YAMTENb GbiN YCTAHOBNEH B TKaHAX 54
(17,8 %) xponuKkos u3 304, y KOTOPbIX 3aBEpLUKUIM GMONOrMHECKU IKCNEepUMEHT. U3 54 kponvkos
c pesynbTatoM T. gondiie TkaHsx 18 (33,3 %) npu ymepLUBNeHMM 0CTanoch 6e3 Hanuumus SFR aHT-
uten. Bce 48 kponukoBoaoB noctasunu 36 npu nokynke 5 u GonbLue kponukos. U3 Bcex 36 kpon-
MKOBOAYECKMX XO3SICTB HAX0AUNKUCh KPonuku ¢ SFR aHTuTenamm, y 23 KponuKoBOAYECKUX hepM
(63,9 %) y kponmkoB Gbinm BbisBNEHb! T. gondii.

B apyrux 4 HeGonblumx x03aMCTBaX NpU NOBTOPHOM 0T6Ope uccnegosanu SFR 86 o6pasuos
CbIBOPOTKY KPOBM, M3 3TOr0 62 (72,1 %) 06pa3Lios coaepxanu aHTutena. Hanmune SFR antuten
OTAeNbHbIX KPONMKOBOACTBAX AOCTUrano 44—84 %, npefienbHblil yCTaHOBNEHHbIA TUTP — 16 384.
MMpu NOBTOPHOM OTGOPE B TEYEHUE FOAA Y HEKOTOPBIX KPONUKOB BbiNK YCTaHOBNEHbI CEPOKOHBEPC-
WSl M ANMTEeNbHOE Hannune BLICOKMX TUTPOB aHTUTEN. B TOM Xe KPONMKOBOACTBE UMENMCH 0HAKO
0co6y 6e3 SFR aHTUTEN unu C NpeAenbHbIM TUTPOM 4.

Tokconnasmo3 B HE60MbLUMX KPONMKOBOACTBAX OTNIMYAETCS NOCTOSHHBIM PACNPOCTPAHEHNEM
W NPeACTaBNSeT COO00 HEMaNOBAXHbIA TUIMEHUYECKWI M ANUAEMUONOTUYECKHIA pUCK. YOOlHbIE
KPONWKM HEGONbLUMX KPONMKOBOAYECKNX XO3SICTB CTPAAAIOT TOKCONNA3MO30M Gonblue Apyrux
06bI4HbIX BUAOB yGOMHBIX UBOTHBIX. YUY TbIBAs HAPACTAIOLLEE KONMYECTBO KPONNYLEro MAACA, TOK-
€ONNA3Mo3 KPONMKOB HYXAETCS B NPUCTANLHOM BHUMAHWK.
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