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LEPTOSPIROSIS IN SLAUGHTER CATTLE - SEROLOGIC
AND BACTERIOLOGIC EXAMINATIONS

LEPTOSPIROZA JATECNEHO SKOTU - SEROLOGICKE
A BAKTERIOLOGICKE VYSETRENI

F. Treml, E. Nesnalova

University of Veterinary Medicine and Pharmaceutical Sciences, Brno, Czech Republic

ABSTRACT: Antibodies to leptospiras were demonstrated in 91 cases (7.4%) out of 1,239 animals examined by serological
assays of blood sera of cattle slaughtered in slaughter-houses and coming from 21 farms of one district. The antibodies were
detected in animals coming from cleven out of the farms investigated (52.4%). The most frequent reactions were proved with
leptospiras of the serovar L. grippotyphosa (61.8%) and with leptospiras of the serological group Sejroe (18.9%), rarely with
leptospiras of the serovar L. icterohaemorrhagiae or copenhageni (5.7%). Antibodies to leptospiras of other serovars (L. ca-
nicola, L. bulgarica and L. hardjo) were demonstrated only as coagglutionations with the above-mentioned leptospira serovars.
We failed to demonstrate leptospiras in the animals examined by culture examinations as well as by bacterioscopy. The results
of examinations have shown that the cattle on Czech farms is also exposed to infections by various scrovars of leptospiras.
The infections are not accompanied by manifest clinical symptoms in many cases nor do they cause significant elimination
of leptospiras in urine in the serologically positive animals. On the Czech cattle farms the occurrence of anibodies to
leptospiras of the serovar L. grippotyphosa is prevailing: this serovar scems not to be expressly pathogenic to cattle and does
not cause the formation of anthropurgic foci. Reduction in the occurrence of antibodies to leptospiras of this type is possible
to achieve by preventing the contact with natural foci of this type. Hence the prognosis of epizootologic situation in bovine
leptospirosis in the conditions of this country is relatively favorable. But special attention should be paid to animals bought
and imported from foreign countries. These animals could be a source of some highly pathogenic serovars of leptospiras o
cattle.

cattle; leptospirosis; antibodies; bacteriological examination

ABSTRAKT: Sérologickym vy3etfenim krevnich sér skotu pordZeného na jatkdch a pochdzejiciho z 21 zemedélskych zavodi
jednoho okresu byly protildtky proti leptospirdm prokdzdny v 91 piipadech (7.4 %) z 1 239 vySetienych zvitat. Protildtky
byly zjistény u zvifat pochdzejicich z 11 vySetfovanych zemédélskych zdavodi (52,4 %). Nejcast&jsi reakce byly prokazoviny
s leptospirami sérovaru L. grippotyphosa (61,3 %) a leptospirami sérologické skupiny Sejroe (18,9 %), ziidka s leptospirami
sérovaru L. icterohacmorrhagiae resp. copenhageni (5,7 %). Protildtky proti leptospirdm ostatnich sérovarti (L. canicola,
L. bulgarica a L. hardjo) byly prokazovdny pouze jako koaglutinace s vySe uvedenymi sérovary leptospir. Kultivaénim
vydetienim ani bakterioskopii moce se nepodafilo u vySetfovanych zvitat prokdzat leptospiry. Vysledky vy3etieni prokdzaly,
Ze skot i v nadich chovech je vystaven infekcim riznymi sérovary leptospir. Infekce probihaji ¢asto bez zjevnych klinickych
piiznaki a Casto nevedou u sérologicky pozitivnich zvitat k vyznamnému vylu€ovini leptospir moci. V nasich chovech skotu
pfevaZuje vyskyt protildtek proti leptospirdm sérovaru L. grippotyphosa, ktery jak se zdd nenf pro skot vyrazné patogennf
a nevyvoldva vznik antropourgickych ohnisek. Ke sniZeni vyskytu protildtek proti leptospirdm tohoto typu mizZe dojit prede-
v3im zamezenim Kontaktu s piirodnimi ohnisky tohoto typu. Progndza epizootologické situace v leptospiréze skotu je tedy
v nadich podminkdch pomérné pfiznivd. Mimofddnou pozornost je ale tfeba v&novat zvifatim nakupovanym a dovdZenym ze
zahrani¢i. Tato zvifata by mohla byt zdrojem néklerych vysoce patogennich sérovarl leptospir pro skot.

skot; leptospiréza; protildtky; bakteriologické vySetieni

UvVOD

Leptospiréza skotu je zdvazné infekCni onemocnéni
znaéné rozsitené v riznych zemich svéta.

U dospélych zvifat probihd leptospirézni infekce
Casto inaparentné nebo v subklinické formé a onemoc-
néni pak charakterizuje pouze ndlez specifickych pro-
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tilatek v krevnim séru. Pfi raznych sérologickych vy-
Setienich bylo prokdzdno, Ze onemocnéni skotu mohou
zpusobovat leptospiry aZz 14 sérovard (HalaSa aj.,
1969; Michna, 1970; Dragomir, 1974; Sosov
a Cerevaténko, 1976 a dalsi). Avsak podle Fai-
na (1982) jsou predeviim leptospiry sérovara L.
pomona a L. hardjo pfi¢inou vyraznych epizootii

(%)
<
n



s té€zkym postizenim zdravotniho stavu zvifat. Tak
napi. ve Velké Britdnii, kde je bovinni leptospiroza
vyvoland sérovarem L. hardjo endemicky rozSitend.
jsou ztrdty u skotu a ovei znaéné vysoké. Mnoho far-
madrh uddvd v praméru financ¢ni ztraty kolem 10 000
liber, ale nékde je to i vice. ZdleZi to predevSim na
velikosti stdda a prevalenci onemocnéni (Bennett,
1991).

Z drivéjSich sérologickych depistdZi je ziejmé, Ze
i v naSich chovech se setkdvdme se zvifaty infikovany-
mi leptospirami raznych sérovard (Sebek aj., 1979;
Treml aj., 1984, 1985). Z mési¢nich hldSeni a z vy-
kazt o ndkazdch zvitat v§ak vyplyva, Ze v nasich cho-
vech nejsou zaznamendvdny Zadné vEtsi epizootie lep-
tospir6zniho onemocnéni u skotu.

O tom jak probihd leptospirézni infekce u skotu
v naSich podminkdch, jsme se chtéli pfesvédcit kom-
plexnim sledovdnim jatecnych zvifat pochdzejicich
z raznych chovt jednoho okresu.

MATERIAL A METODY

Vzorky k vySetieni byly ziskdavdny v prubéhu tif let
(1986 a7z 1989) z jate¢ného skotu pordzencho na jat-
kach ve S. VySetfeno bylo 1 239 krevnich sér skotu,
pochizejictho z 21 zemé&délskych zdvoda okresu. Jed-
nalo se o chovy zdravé, bez klinickych priznaka lep-
tospirozy i jinych infek¢nich onemocnéni.

Jate¢nad zvitata byla vySetfovdna sérologicky (krev)
a kultivacné (ledviny). Tato vySetfeni byla doplnéna
bakterioskopickym vysetfenim moce, pokud se ji poda-
filo ziskat z pordZenych zvitat.

Sérologické vySetfeni bylo provadéno standardni
metodou za pouZiti reakce mikroaglutinace — lyze
s 13 kmeny leptospir ndsledujicich sérovari:

1. L. grippotyphosa — P 125; 2. L. icterohaemorrhagi-
ac — FrySava; 3. L. sejroc — M 84; 4. L. canicola- C 7;
5. L. bratislava - Jez Bratislava; 6. L. pomona — Simon;
7. L. arboreac — M 7; 8. L. bataviac — Moldava: 9. L.

I. Vysledky sérologického vy3etfeni jatedného skotu na pritomnost protilitek proti leptospiram v zemédélskych zdvodech jednoho okresu -

The results of serological examination of slaughter cattle for the presence of antibodies to leptospira on farms of one district
" Sérovary leptospir®
Ze'z!:ii‘:i:fky n Pozitivni? % samostatné reakee? smisené reakee®
(L Ic Se G/Ca G/Bu Se/Ha
1. Bé. 10 3 30.0 71 0 | - - |
2. Bl 8 0 0 - = =
3. Cj. 19 2 10,5 | 0 0 1 0 0
4. Cs. 18 3 16.6 2 0 0 0 1 0
5. Dr. 10 1 10.0 1 0 0 - - -
6. DZ. 16 1 6.2 | 0 0 -
7. Ho. 9 0 0 - = - = = =
8. Ka. 10 0 0 - - -
9. La 437 19 43 16 0 0 | 2 0
10. Mi. 12 1 83 | 0 0 =
11. My. 10 0 0 - -
12. Ne. 20 3 15.0 0 0 2 0 0 |
13. No. 6 0 0 - - - - - -
14. Pa. 38 3 7.8 2 0 1 - -
15. Pd. 21 | 48 | 0 0 - - -
16. Pi. 7 0 0 - - - - -
17. PF. 1 0 - - - - - -
18. Ra. 491 49 9.9 26 6 10 0 S 2
19. Se. 20 3 15,0 3 0 0 - -
20. S.H. 14 2 142 0 0 | 0 0 I
21. Z4. 12 0 0 - - - = = =
1239 91 7.4 S5 6 15 2 8 5
G = L. grippotyphosa
I = L. icterohaemorrhagiae
Se = L. sejroe
G/Ca = L. grippotyphosa/L. canicola
G/Bu = L. grippotyphosa/L. bulgarica
Se/Ha = L. sejroe/L. hardjo

2 ™ 3 . 4 S
'farm, positive, le(OSpll’ﬂ serovars, autonomous reactions, mixed reactions
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bulgarica — Nikolaevo; 10. L. sorex jalna — Sorex Jalna;
I1. L. pyrogenes — Salinem; 12. L. tarassovi — S 42;
13. L. hardjo — Hardjoprajitno;

Séra zvitat reagujici v zdkladnim fedéni 1 : 100 byla
vy3etfovdna do titru se viemi pozitivné reagujicimi sé-
rovary, popripadé i s dal$imi sérovary téZe sérologické
skupiny. Kultivace byla provddéna sterilnim odbérem
tkdné ledvin do Korthofovy tekuté pady. Naockované
pudy byly pravidelné kontrolovdny mikroskopicky
a udrZovédny po dobu 21 dni.

Mo¢ ziskand z porazenych zvitat byla centrifugova-
nd a mikroskopicky byl vySetiovdn sediment na piitom-
nost leptospir.

VYSLEDKY

Protildtky proti leptospirdm riiznych sérovara byly
prokdzdny u zvifat z 11 (52,4 %) zemédélskych zdvoda
(tab. I.). Celkem byly protilatky zjiStény v 91 pfipa-
dech, tj. 7.4 %. Vyskyt protilitek se¢ pohyboval od
4,3 % (La.) do 30,0 % (B¢.). Samostatné signifikantni
titry byly prokazovidny s leptospirami sérovara L. grip-
potyphosa, L. icterohaemorrhagiac a L. sejroe v 76
(6,1 %) pripadech. V 15 (1,3 %) piipadech byly zjislo-
viny reakce dvou sérovari leptospir.

Nejcastéji byly prokazovdny protildtky proti lepto-
spirdm sérovaru L. grippotyphosa, a to v 65 pfipadech
(61,3 %) a leptospiram sérovaru L. sejroe v 20 pfipa-
dech (18,9 %). Vyskyt protildtek proti leptospirdm sc-
rovaru L. bulgarica a L. canicola byl prokazovin pouze
jako koaglutinace pfi soucasné vysSich titrech s L.
grippotyphosa. Obdobné i vyskyt protildtek proti lep-
tospirdm sérovaru L. hardjo byl zji§lovdn pouze jako

koaglutinace pfi souc¢asné vyssich titrech s leptospira-
mi sérovaru L. sejroe. Reakce s uvedenymi sérovary
leptospir byl prokazovidny pouze v nizkych titrech (100
a 200) — tab. II. Z tabulky je ddle patrnd i vyse titru
jednotlivych sérovarl leptospir zjiStovand pii sérolo-
gickém vysetfeni, kterd se pohybovala v rozmezi 100
az 12 800. Nejvyssi procento reagujicich zvitat bylo
zjisténo v rozmezi titru 100 az 400 (62.8 %). V titru
800 a vySe, ktery se podle metodik povazuje za pozi-
tivni, reagovalo 37,2 % sér. V nejvySSim redéni séra
(titr 12 800) byly reakce zjislovdny pouze ojedinéle,
a to ve dvou piipadech (1,9 %) s leptospirami sérovaru
L. grippotyphosa.

Protildtky proti leptospiram byly prokazovdny
u viech vySetfovanych kategorii skotu kromé telat
(tab. III). Zde je tfeba vzit v dvahu, Ze telata byla vy-
Setfovdna pouze v malém poétu (¢tyfi zvifata). Nejvys-
$i promofeni vykazovaly kravy, a to 10,1 %, ddle pak
byci 6,9 % a jalovice 4,1 %. Kultivaénim vySetienim
ledvin, ani bakterioskopickym vySetfenim moce z po-
razenych zvifat se nepodarilo prokdzat leptospiry.

DISKUSE

Sérologickym vySetienim 1 239 kusu jate¢ného sko-
 byly prokdzdny protildtky proti leptospirdm riznych
sérovari v 7,4 % pfipadl. Nejcastéji byly prokazoviny
protildtky proti leptospirdm sérovaru L. grippotyphosa,
atov 61,3 %. Méné Casto proti leptospirdm sérovaru
L. sejroe (18,9 %) a leptospirdm sérovaru L. icteroha-
emorrhagiae, resp. copenhageni (5,7 %). Jate¢ny skot
s vyskytem protilatek se vyskytoval v 11 z 21 vySetfo-
vanych zemédélskych zavodu okresu, tj. 524 %, pii-

II. Vyskyt sérovart a vy3ka titrd zjiSfované pfi sérologickém vySetfeni jateéného skotu — The occurrence of serovars and titer levels

determined at serological examinations of slaughter cattle

Sérovar leptospir' PO&_:SZ il s
zeakel 100 200 400 800 1 600 3200 6 400 12 800
L. grippotyphosa 65 20 6 10 13 7 S 2 2
To 61,3 30,7 93 153 20,0 10,7 7.8 3.1 31
L. icterohaemorrhagiace 6 4 1 0 | 0 0 0 0
% 5.7 66,6 16,7 0 16,7 0 0 0 0
L. sejroe 20 5 | 4 6 2 2 0 0
Jo 18,9 25.0 5,0 20,0 30,0 10,0 10,0 0 0
L. hardjo 5 3 | 1 0 0 0 0 0
o 4.7 60,0 20,0 20,0 0 0 0 0 0
L. bulgarica 8 6 2 0 0 0 0 0
Yo 7.5 75,0 25,0 0 0 0 0 0 0
L. canicola 2 2 0 0 0 0 0 0
% 1.9 100 0 0 0 0 0 0 0
106 40 1 15 20 7 2 2
100.0 37.8 10.3 142 18.8 8.5 6,6 1,9 1.9
llcplospim serovar, “number of reactions, ‘titers
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1. Vysledky sérologického a bakteriologického vySetieni jatecného skotu na leptospirozu — The results of serological and bacteriological

examination of slaughter cattle for leptospirosis

) Pocet vysetienych”

:(k::)llcuglonc sérologicky’ kultivaci ledvin® mikroskopicky v mogi’
n pozitivni'? P n pozitivni e n pozitivni %
Telata? 4 0 0 4 0 0 - - -
Jalovice? 444 18 4,1 410 0 0 260 0 0
Kr:ivy" 584 59 10,1 505 0 0 315 0 0
Byci® 203 14 6,9 165 0 0 83 0 0
1 239 91 7.4 1 084 0 0 658 0 0

2 : - 5 " . 7 . ;S " - . .
'cattle category, “calves, “heifers, 3cows, “bulls, “number of animals examined, serologically, by kidney tissue cultivation, “microscopically

s . 0 .
n urne, ! positive

¢emz protildtky proti leptospirdm sérovaru L. grippo-
typhosa dominovaly v téchto vySetfenich. Sérologické
reakce vSak nebyly provazeny klinickymi pfiznaky.
DosaZené vysledky sérologického vySetieni odpovi-
daji vysledk@im, které byly na tdzemi CR publikoviny
jiz diive. Tak napf. Kadlc¢ik aj. (1969), Pokorny
a Starodtik, (1971), Sebek aj. (1979), Treml
aj. (1984) pii sérologickém vySetieni skotu opakované
prokazovali vyskyt protildtek proti leptospirdm uvede-
nych sérovart; nejcastéji byvaji postihovany star$i vékové
kategoriie zvifat. Z predchozich literdrnich Gdaja, ale i 7
nadich vysledkd je zcela ziejmé, 7e na dzemi CR u sko-
tu pievazuje vyskyt protildtek hlavné proti leptospirdm
sérovaru L. grippotyphosa. Obdobné vysledky publiku-
Jji Mauermann (1987), Brem a Schreyser
(1988) u jatetncho skotu v Némecku. V jejich vysetre-
nich také prevazuji protildtky proti leptospirdm sérova-
ru L. grippotyphosa a leptospirdm sérologické skupiny
Sejroe, zatimco infekce s leptospirami sérovaru L. ic-
terohaemiorrhagiae, resp. copenhageni se vyskytuji
zfidka. Naproti tomu Halaga (1977) ve Slovenské
republice u skotu prokazoval nejCastéji reakce s leptos-
pirami sérovaru L. sejroe. K obdobnym vysledkim
Jsme dospéli i my pii vySetfovdni krevnich sér skotu ze
Slovenské republiky (Pospisil aj., 1993). Z toho je
patrné, Ze mohou existovat ve vyskytu protildtek proti
leptospirdm rozdily i na pomérné malém dzemi.
Podle sd&leni autord Secbek a Rosicky
(1974) leptospiry uvedenych sérovarl vytvdieji v na-
Sich podminkdch ohniska pfirodniho ¢i synatropniho
typu. Zdrojem infekce pro hospodafiskd zvitata pak mo-
hou byt predevsim hlavni nebo potencidlni rezervodro-
va zvitata (mySoviti hlodavci) uvedenych sérovart lep-
tospir, Castéji viak jimi kontaminované prostiedi, voda,
popi. zelend pice pochdzejici z téchto ohnisek. V du-
sledku rozdilnych technologii chovu je to pravé skot,
ktery se muze Cast&ji infikovat pfimym kontaktem, pie-
dev§im na pastvindch nebo ve vybézich, popripadé
kontaminovanou zelenou pici ve stdjich. PreZivdni
a vylucovani leptospir téchto typu u skotu je vSak pou-
ze krdtkodobé a nevede ke vzniku antropourgickych
ohnisek vdzanych na tyto chovy. V pripadé probihaji-
cich epizootii v chovech by byla séropozitivita u vyset-
fovanych zvitat pravdépodobné podstatné vySsi, coz
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jsme v nasich Setienich neprokazali. Nase vysledky téz
potvrzuji jiz diive popisované skutegnosti, Ze stfedoev-
ropské murinni kmeny L. grippotyphosa jsou pro hos-
poddiskd zvifata méné patogenni, neZ puvodné izolo-
van¢ asijské varianty, jak na to upozornili po
experimentdlnich infekcich Fennestad (1963) a
Sehek aj. (1980).

V zddném piipadé nami nebyl potvrzen vyskyt pro-
tilitek proti leptospirdim sérovaru L. pomona. Vyskyt
protildtek proti leptospirdm sérovaru L. hardjo v naSich
Setfenich je tieba z hlediska diagnostického chadpat pou-
ze jako koaglutinace s pfibuznymi antigeny leptosir sé-
rologické skupiny Sejroe. Toto je velice dilezité zjis-
téni pfedevsim proto, Ze tyto dva sérovary, které jsou
uvadény fadou autort jako vysoce patogenni pro skot,
se v nami sledovanych chovech nevyskytuji. To svedci
celkove o priznivé situaci jak z hlediska epizootologic-
kého, tak 1 epidemiologického.

Vysledky sérologickych vySetieni potvrzuji i dalsf
Setfeni, kdy kultivaéné ani bakterioskopii moce se ne-
podarilo leptospiry prokdzat. Negativni vysledky vyset-
feni ledvin a moce tedy podporuji nase pfedpoklady, Ze
kmeny leptospir sérovaru L. grippotyphosa, nejcastéji
se vyskytujici se na nasem uzemi, nejsou pro hospoddi-
skd zvitata piilis patogenni. Pfi kontaktu s nimi prav-
dépodobné dochazi pouze k vyvolani kratkodobé imu-
nologické reakce bez ndsledného nosi¢stvi nebo
vylucovani leptospir. K podobnym zdvéram dospél
i Sebek (1972) pii sérologickém a bakteriologickém
vysetfovini vzorki ze skotu na Ceskomoravské vrcho-
viné. Naopak dochdzi-li k infekci vysoce patogennimi
typy leptospir (L. hardjo, L. pomona), byvaji tyto 1 Cas-
to izolovany z ledvin (E1lis aj., 1986; Grégoire
aj., 1987; Miller aj., 1991).

Stejné tak leptospirurie je jednim ze zdvaznych pri-
vodnich jevu leptospirozniho onemocnéni. VyluCovdni
leptospir moci skotu neni pravidelné a patrné k nému
dochdzi pouze pii infekci nékterymi sérovary leptospir.
Leptospiry v moci sérologicky pozitivnich i sérologic-
ky negativnich zvifat prokazovali mnozi autofi (Wi -
ting aj., 1965; Sosov a Cerevaténko, 1976
a dalsi). Kmeny, které byly od zvifat izolovany, byly
pfevdzné uréeny jako sérovary L. pomona a L. hardjo.
I tyto skute¢nosti poukazuji na dalezitou ulohu vyset-
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fovdni moce v diagnostice leptospirozy. Timto vysSetfe-
nim lze zjistit vylucovatele a nosie leptospir i pfi bez-
symptomnim pribéhu infekce.
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THE EFFECT OF LACTOBACILLUS SALIVARIUS ADMINISTRATION
ON COLIFORMS AND ENTEROCOCCI
IN THE CROP AND CAECA OF CHICKEN BROILERS

VLIV APLIKACE LACTOBACILLUS SALIVARIUS NA KOLIFORMNI
BAKTERIE A ENTEROKOKY VE VOLETI A SLEPYCH STREVECH
KURECICH BROJLERU"

V. Rada, 1. Rychly

Czech University of Agriculture, Praha, Czech Republic

ABSTRACT: A rifampicin-resistant Lactobacillus salivarius SIR was isolated from chicken caeca and administered orally
to newly hatched broiler chickens. The resistance to rifampicin enabled us to differentiate the administered organism from
indigenous strains. First day after inoculation, L. salivarius SIR dominated among lactobacilli in the crop and caeca of
inoculated chickens and its counts were slightly over 7 log c.f.u. per | g of digesta even after 10 days. L. salivarius
significantly (P < 0.01) lowered counts of enterococci and coliforms in the crop during the whole experimental period
(10 days). Effects of L. salivarius administration on caecal counts other than lactobacilli were generally small. The influence
of Lactobacillus strain used to species composition of enterococci and coliforms were also observed. 105 strains of enterococci
and 96 strains of coliforms isolated from the crop and caeca of both control and experimental groups were characterized using
identification sets and computer program. Regarding, enterococci, 63% was identified to the species level, 31% to the genus
level. and 6% was not identified. Regarding coliforms, 48% was reported to the species level. 25% to the genus level, and
26% was not identified. The most prevalent species among the enterococci was E. faecalis and among the coliforms E. coli.
24 h after the administration of L. salivarius SIR there was significantly higher (P < 0.05) occurrence of E. faecalis (57%
out of all enterococcal isolates) in experimental group than those in the control group (31% out of all enterococcal isolates).
The perspectives in the control of pathogens in young chickens via probiotics was discussed.

chicken; lactobacilli; enterococci; coliforms; identification

ABSTRAKT: Lactobacillus salivarius SR rezistentni viéi rifampicinu, puvodné izolovany ze slepych sticv kufat, byl podin
per os jednodennim kufatim. Rezistence vici antibiotiku umoZnila zpé€tnou detekei kmene v trdvicim wstroji po aplikaci.
L. salivarius 51R dominoval mezi laktobacily jak ve voleti, tak ve slepych stfevech jeden den po podani a jesté po 10 dnech
dosahoval poctl vy3Sich neZ 107v 1 g trdveniny. Kufata o3etfend (imto kmenem méla ve voleti signifikantné nizsi (P < 0,01)
podty enterokokil a koliformnich bakterii v porovndn{ s kontrolni skupinou po celou dobu experimentu (10 dnf). Ve slepych
stfevech byl vliv L. salivarius S1R na jiné skupiny bakterii neZ laktobacily obecné maly. Ddle byl sledovdn vliv aplikace
L. salivarius SIR na druhové sloZeni enterokoki a koliformnich bakterii. Z volat a slepych stfev obou skupin bylo izolovidno
a pomoci identifikacnich set a pocitatového programu charakterizovdno celkem 105 kment enterokoki a 96 kment koli-
formnich bakterii. Z izolovanych enterokokt bylo 63 % identifikovdno na trovef druhu, 31 % na troverfi rodu a 6 % nebylo
identifikovdno. Z koliformnich bakterii bylo 48 % urfeno na troven druhu, 25 % na tdroven rodu a 26 % nebylo identifiko-
vidno. Mezi enterokoky prevaZzoval E. faecalis a mezi koliformnimi bakteriemi E. coli. E. faecalis mé&l signifikantné v&t3i podil
ve stievé kufat pokusné skupiny (57 % z celkového poctu izolovanych enterokoki) nez skupiny kontrolni (31 % z celkového
poétu izolovanych enterokoki) 24 hodin po o3etfeni. V prdci jsou diskutovdny moZnosti praktického vyuZiti L. salivarius
SIR jako probiotika.

kufe; laktobacily; enterokoky; koliformni bakterie; identifikace
UvoD jsou nejvy3si ve voleti a slepych stievech. kde se blizi
5 Qoo ¥ o . ;
hodnotam 107 Zivych bungk v 1 g triveniny (Smith,
Laktobacily hraji dualezitou roli v regulaci stfevni  1965). Do traviciho dstroji pronikaji tyto mikroorganis-

mikrofléry driibeZe (Sarra aj., 1992). Jejich poéty my po prvnim pozieni potravy (Barnes aj., 1972;

* Price byla sponzorovina grantem ¢ 508/93/0317 Grantové agentury Ceské republiky.

Vet. Med. - Czech, 40, 1995 (10): 311-315 311



Mead a Adams, 1975). Aviak jednodenni kufata
piichazejici z Iihni, kterd dosud neprisla do styku s kr-
mivem, byvaji ¢asto bohaté kolonizovdna koliformnimi
bakteriemi a enterokoky. Tyto mikroorganismy byvaji
nejCastéjsi pricinou thynt na nespecifické bakteriémie
v obdobi od 2. do 10. dne Zivota kufat (Lecitner
a Heller, 1992).

Cilem nasi prace bylo ovéfit moznost kolonizace tri-
viciho ustroji jednodennich kufat kmenem L. saliva-
rius. Tento bakteridlni druh prevazuje nad pocty dal-
§ich mikroorganismi ve voleti kura domdciho (Dutta
a Devriese, 1981; Sarra aj., 1992). Dile
jsme sledovali pocty a druhové sloZeni koliformnich
bakterii a enterokokl ve voleti a slepych stfevech.

MATERIAL A METODY
MIKROORGANISMUS

Lactobacillus salivarius SIR byl izolovan ze sle-
pych stiev kufat. Kultura byla vybrdna ze souboru
60 kmenu na zdkladé dobrych rustovych vlastnosti tes-
tovanych metodou podle Fullera (1973) ve zvihce-
né krmné smési (L = 1,54). Kmen byl rezistentni vaci
rifampicinu, ¢ehoZ bylo vyuZito ke zpétné detekei ve
stfevech po poddni per os. Stabilita tohoto znaku byla
testoviana podle autori Pedersen a Tannock
(1989). Kultura byla identifikovdna pomoci sady API
50 CHL (bioMérieux, Francie) jako L. salivarius
a oznacena SIR.

Pred aplikaci byla kultura inkubovdna v MRS bujo-
nu(De Mann aj., 1960) 24 hodin pfi teploté 37 °C,
odstiedéna a resuspendovdna ve fyziologickém roz-
toku.

POKUSNA ZVIRATA

Ze souboru 45 kust jednodennich kufat (Ross) byly
utvoreny dv& skupiny (pokusnd a kontrolni) po 20 ku-
sech. Zbylych pét jedinct bylo mikrobiologicky vy3et-
feno jesté pred pocdtkem experimentu. Zyifata byla kr-
mena smési BR 1 (kukufi¢ny Srot 40 %, pSenicny Srot
24,5 %, sOjovy extrahovany $rot 25 %, rybi moucka
3,1 %, masokostni moucka 2,2 %, kvasnice 1 %, krm-
ny vdpenec 1,2 %, dikalciumfosfdt 1,6 %, krmna sl
0,1 %, aminovitan BR1 1,3 %). Krmivo neobsahovalo
Zddnd antibiotika ani kocidiostatika.

Kazdé kufe pokusné skuping dostalo ihned po usta-
jeni 0,2 ml suspenze (asi 1.10% Zivych buné&k) L. sali-
varius SIR ve fyziologickém roztoku.

MIKROBIOLOGICKE ROZBORY
Z pokusné a kontrolni skupiny bylo prvni a 10. den

po aplikaci (prvni a druhy rozbor) usmrceno po péti
kuratech. Obsahy volat a slepych stiev byly individu-
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aln¢ vysetfeny na celkovy pocet laktobacild (CPL)
s pouZitim Rogosa agaru a celkovy pocet rifampicin-
-rezistentnich laktobacila (CPLR) pomoci stejného
prostiedi s piidavkem rifampicinu (100 mg/l). Ddle
jsme stanovili pocty koliformnich mikroorganismu (na
Endo agaru) a enterokoku (na Slanetz a Bartley agaru).
Vsechna pouzitd média byla od firmy Oxoid. Laktoba-
cily byly kultivovdny anaerobné v CO,/H, atmosfére
(Anacrobic Plus System HP 11, Oxoid), enterokoky
a koliformni bakterie byly inkubovany aerobné. Kulti-
vaéni doba byla 24 hodin pro koliformni bakterie
a 48 hodin pro ostatni skupiny mikroorganisma, vie
pi teplote 37 °C. Pét kufat bylo stejnym zpasobem
mikrobiologicky vySetieno jeSté pied rozdélenim do
skupin (nulty rozbor). Vysledky byly statisticky zpra-
covdny a rozdily mezi skupinami byly posuzoviny Stu-
dentovym ¢-testem.

Z misek s Endo agarem z nultého a prvniho rozboru
bylo ze viech vzorki pomérnym zpisobem izolovino
celkem 96 kmend. Izoldty byly suspendoviny v 5 ml
fyziologického roztoku a bezprostiedné identifikoviny
pomoci ENTEROtestu I a IT (Lachema a.s., Brno). En-
terokoky izolované ze Slanetz a Bartley agaru stejnym
zpisobem byly subkultivoviny v GTK bujonu (Imu-
na). Pouze grampozitivni, katalizonegativni kultury
schopné rist v 6,5% NaCl (w/v) a 40% (v/v) zluci (tes-
tovino podle autori Devries aj., 1991) byly ndsled-
n¢ testovany pomoci STREPTOtestu (Lachema as.,
Brno). Jako doplikové testy jsme provedli rist v GTK
bujonu pii teplot¢ 10 a 45 °C. Celkem bylo charak-
terizovino 105 kment enterokokl. Koneéni identifika-
ce obou skupin mikroorganismi byla provedena pomo-
cf TNW systému (Ceskd sbirka mikroorganismi,
Brno). Rozdily mezi skupinami byly posuzovidny x~-
-testem

VYSLEDKY

Vysledky mikrobiologickych rozborl jsou uvedeny
v tab. I. L. salivarius SIR dominoval jak ve voleti, tak
i ve slepych stievech kufat pokusné skupiny 24 hodin
po podini. nebol CPL a CPLR ve stievé pokusnych
kufat byly prakticky totoZné, zatimco rifampicin-rezis-
tentni laktobacily nebyly u kontrolni skupiny vabec de-
tekoviny. Vysoké CPLR (vice jak 107 zivych bunck
v | g triveniny) byly v pokusné skupiné nalezeny jesté
10 dni po aplikaci. Pocty enterokoka a koliformnich
bakterii byly ve voleti kurat pokusné skupiny statistic-
ky vyznamné niZsi (P < 0,01) oproti kontrolni skupiné
jak prvni, tak 10. den po aplikaci. Mikrofléra slepych
stfev nebyla poddanim L. salivarius S1R ovlivnéna.

Pomoci identifikacnich testt bylo charakterizovino
celkem 105 kment enterokokt (tab. I1.) a 96 kmenl
koliformnich bakterii (tab. IIL.). Vysledky jsou uvedeny
oddélené pro vole a slepd stfeva. Mezi enterokoky mél
nejveétsi podil E. faecalis a mezi koliformnimi bakte-
riemi E. coli. 7 celkového poctu enterokokll (ve voleti
i slepych stievech dohromady) jeden den po aplikaci
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I. Polet bakterii v trdvicim ustroji kufat po inokulaci L. salivarius SIR = The numbers of bacteria in the alimentary tract of chickens after

inoculation L. salivarius 51R

; Vole? Slepd stieva®
Dny
K P K P
0 1,51 + 1,41 1,51 + 1,41 0,46 + 1,03 0,46 + 1,03
CPL 1 8,37 £ 0,37 8,24 £ 0,45 8.29 + 1,09 8.79 £0,23
10 8,26 + 0,27 8,99 + 0,12** 8,55 £ 0,42 9,25 + 0,12*
0 0 0 0 0
CPLR 1 0 8,20 + 0,34** 0 8.79 £ 0,24**
10 0 7,15 £ 0,45%* 0 7.01 £ 0,28**
0 522+ 1,09 522% 1,09 9,17 £ 1,02 9,17 £ 1,02
EC 1 7.23 £ 0,35 4,65 £ 0,34** 9,74 £ 0,15 9,76 + 0,31
10 5,57 £ 1,05 3,22 £ 0,38** 7.44 £ 0.35 7.61 £ 0,31
0 5,64 £ 081 5.64 + 0,81 7.68 £ 1,71 7.68 + 1.71
ENT 1 7,14 £ 0,54 5,56 £ 0,28+ 9.38 + 0,37 9,56 + 0,28
10 436 £ 0,70 2,80 £ 0,17** 6,77 + 0,57 5.90 £ 0.35
*P <005 ** P <001
primér + SD — mean £ SD (log,,, cfu/g chymus)
K - kontrolni skupina — control group
P - pokusnd (inokulovand) skupina — test (inoculated) group

CPL - celkovy pocet laktobacilli - total counts of lactobacilli

CPLR - celkovy poget laktobacili rezistentnich k rifampicinu - total counts of rifampicin-resistant lactobacilli

EC - koliformni bakterie — coliforms
ENT - enterokoky — enterococci

I 2 3
days, “crop, “caeca

1. Procentovy podil enterokoki ve voleti a slepych stievech jednodennich kufat (0 hodin po aplikaci) a kufat dvoudennich (24 hodin po
aplikaci) odetfenych kulturou L. salivarius SIR (pokus) a bez aplikace (kontrola) - Percentage occurrence of enterococci in the crop and
caeca of 1-day-old chickens (0 h after the administration) and 2-day-old chickens (24 h after the administration) treated with L. salivarius

51IR (experimental group) or without the treatment (control group)

Doba po aplikaci (h)?
Druh (rod)’ g Y
) slepi vole slepd stfeva
Yol stieva? 5 6
kontrola pokus' kontrola pokus

E. fuecalis 94 83 56 83 11 29
E. durans - - - = 5 &
E. malodoratus - - 6 - - -
E. rafinosus - - - - - 6
E. solitarius - - - - 5 -
Enterococcus sp. 6 17 32 17 53 59
Streptococcus sp. - - - - 5 =
Neidentifikovano’ - - 6 - 21 6
Celkem® 100 100 100 100 100 100
Pocet kmenii” 17 18 16 19 18 17

'specics (genus), 2time after the administration (h), ]crop. *caeca, control group, fexperimental group, "not identified, “total. “number of

strains

tvofily u pokusnych kufat E. faecalis 57 %, E. rafino-
sus 3 % a Enterococcus sp. 37 % (3 % nebyly identi-
fikovdny) a u kontrolnich kufat E. faecalis 31 %,
E. durans 3 %, E. malodoratus 3 %, E. solitarius 3 %
a Enterococcus sp. 43 % (3 % byly Streptococcus sp.,
14 % nebylo identifikovdno. VySsi podil E. faecium na
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celkovém poctu enterokokil v pokusné skupiné byl sta-
tisticky vyznamny (P < 0,01). Z celkového poctu koli-
formnich bakterii u pokusné skupiny ve stejnou dobu
tvofila E. coli 52 %, Escherichia sp. 9 %, Enterobacter
cloacae 3 % a Proteus mirabilis 6 % (30 % neidentifi-
kovdno) a u kontrolnich kufat E. coli 23 %, Escherichia
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1. Procentovy podil koliformnich baktérii ve voleti a slepych stievech jednodennich kufat (0 hodin po aplikaci) a kufat dvoudennich
(24 hodin po aplikaci} odetfenych kulturou L. salivarius SIR (pekus) a bez aplikace (Xortrola) — Percentage occurrence of celiforms in the
crop and cacca of I-day-old chickens (0 h after the administration) and 2-day-old chickens (24 h after the administration) treated with
L. salivarius SIR (experimental group) or without the treatment (control group)

Doba po aplikaci (h)*
Druh (rod)' Y 24
Joled S!cm.x vole slepd stieva
Streva kontrola® pokuss kontrola pokus

E. coli 29 3 24 47 21 56
Escherichia sp. 15 39 29 7 43 11
Citrobacter kosert 14 17 - - - -
Enterobacter cloacae 21 = 6 7 -
Enterobacter sp. - = 6 - -
Proteus mirabilis - - - - - 11
Neidentifikovino’ 21 1 41 40 29 22
Celkem® 100 100 100 100 100 100
Pocet kmend” 14 18 17 15 14 18

1 . 2. . e . 3 4 s 6 . 7 . < N Yy . .
species (genus), “time after the administration (h), “crop, “caeca, “control group, “experimental group, ‘not identified, "total. "number of strains

sp. 35 %, Enterobacter cloacae 3 % a Enterobacter sp.
3 % (35 % neidentifikoviano). Pomoci ENTEROtes-
tu I a Il ve spojeni s numerickym identifika¢nim prog-
ramem TNW se podarilo ur¢it 48 % izoldtd na troven
druhu, 25 % na droveii rodu a 26% nebylo identifiko-
vino. Pomoci STREPTOtestu bylo stejnym zpusobem
urceno 63 % kment na droven druhu, 31 % na droven
rodu a 6 % nebylo identifikovino.

DISKUSE

Laktobacily jsou nejcastéjsi ucinnou slozkou pro-
biotik pro monogastry (Fuller, 1992). L. salivarius
SIR prokdzal dobré schopnosti kolonizovat travici
ustroji jednodennich kufat. Rezistence vaci rifampicinu
se ukdzala jako vhodnd pro zpétnou detekei perordlné
aplikované kultury. Uvedend vlastnost je chromozo-
malné kédovana (Salvat aj., 1992) a je tudiz stabil-
nim znakem. U kontrolnich zvifat se podle naSich zku-
Senosti CPLR pohybuji obvykle na velmi nizké drovni
(méné nez 107 v | g trdveniny), zpravidla jsou vSak
zjistoviny nulové hodnoty. Rozhodujici vlastnosti pro
preziti L. salivarius S1R ve stievé byla zfejmé schop-
nost rychle se mnozit ve zvlhéené krmné smési a ziej-
mé i v trdvicim ustroji kufat.

L. salivarius 51R rovnéZz prokazatelné inhiboval en-
terokoky a koliformni bakteric ve voleti. Enterokoky
a streptokoky mohou pusobit zdvaznd onemocnéni
zvlds§té u mladé driibeZe (Devriese aj., 1994). Rov-
néz kolibacilézy jsou nejCastéjsi u kufat ve véku
2-10dni (Leitner a Heller, 1992). Kmen 5IR
by mohl proto puasobit jako prevence proti t¢mto cho-
robdm. Zdd se, ze nejvhodnéjsi doba aplikace by byla
jiz v lihni, nebot jednodenni kufata, pouZitd v tomto
pokusu, byla jiZz bohaté osidlena bakteriemi rodu Es-
cherichia a Enterococcus.
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Numericky identifikaéni program TNW patii v Ces-
ké republice k nejpouzivanéj§im systémiim podobného
druhu. Urbanovd a Pdacovad (1994) pouzily ten-
to program k identifikaci gramnegativnich fermentuji-
cich bakterii izolovanych ze syrového kravského mlé-
ka. Pomoci ENTEROtestu I a IT se jim podafilo urcit
alespot na droven rodu 96,25 % kmend. Uspéinost
stejné metody identifikace v této studii byla tedy poné-
kud nizsi (73 %). LepSich vysledki bylo dosazeno
v identifikaci enterokokil, kde na droven rodu se poda-
filo identifikovat 94 % izoldtd. Mezi enterokoky byl
nejéasteji nalezen E. faecalis, ostaini druhy byly iden-
tifikoviny pouze ojedinéle, coz souhlasi s udaji, které
publikoval Devriese aj. (1991). Pokusna skupina
vykazovala prvni den po aplikaci statisticky vyznamné
VySSI vyssi podil E. faecalis a oproti kontrolni skupiné
méla rovnéz mensi druhové sloZeni enterokokd. Je tedy
mozné, ze L. salivarius S1R brzdil osidlovani traviciho
istroji novymi druhy enterokoku.
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CHARACTERISTICS OF ENTEROCOCCI AND STAPHYLOCOCCI
ISOLATED FROM THE CROP AND CAECUM OF JAPANESE
QUAILS EXPOSED TO MICROGRAVITY CONDITIONS

CHARAKTERISTIKA ENTEROKOKOV A STAFYLOKOKOV -
IZOLATOV Z HRVOLA A ZO SLEPEHO CREVA JAPONSKYCH
PREPELIC VYSTAVENYCH GRAVITACNYM PODMIENKAM
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2 Institute of Animal Physiology and Genetics, Academy of Sciences of Czech Republic,
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ABSTRACT: Ten selected strains of enterococci and staphylococci were isolated from the crop and caecum of Japanese
quails exposed to microgravity conditions. Isolates were allotted to the species Enterococcus gallinarum, Ent. avium, Ent.
faecium, Staphylococcus gallinarum and Staph. aureus. Isolated strains were facultatively anaerobic, non-motile, Gram-po-
sitive cocci, occurring in pairs, short chains or irregular clusters. [solates utilized most of the soluble sugars tested and
produced bacteriocin-like substances. Enterococci and staphylococci were resistant to monensin (50 mg/l) and sensitive to
tylosin and virginiamycin (10 mg/l).

microgravity; crop; caecum; Japanese quail; enterococci; staphylococci; additives: metabolic properties; bacteriocin

ABSTRAKT: Desal vybranych kmefiov enterokokov a stafylokokov — izoldtov z hrvola a zo slepého Ereva Japonskych
prepelic, ktoré boli vystavené podmienkam gravitdcie, bolo testovanych s ciefom ich fenotypickej determindcie ako aj s cie-
Tom sledovat ich metabolické vlastnosti (uredza, produkcia kyselin, produkcia bakteriocinov) a rezistenciu &i citlivost na
antimikrobidlne aditiva. Izolované kmene predstavujui fakultativne anaerébne, nepohyblivé, Gram-pozitivne koky, ktoré boli
na zdklade vysledkov fenotypickych testov zaradené ku druhom: Enterococcus faecium, Ent. avium, Ent. faecium, Staphylo-
coccus gallinarum a Staph. aureus. Bakteriocin — like substancie produkujice enterokoky a stafylokoky prejavili rezistenciu
na ionphor monensin (50 mg/L) a citlivost na aditivum tylozin a virginiamycin (10 mg/L).

mikrogravitdcia; hrvol; slepé ¢revo; Japonskd prepelica; enterokoky; stafylokoky; bakteriocin; aditiva; metabolické vlastnosti

INTRODUCTION

The long-term stay of the man in space depends on
the development of an automatic biological ecosystem
with enormous stability. This ecosystem will be based
on associations of autotrophic organisms (Boda,
1992). Japanese quail seems to be a suitable heterotro-
phic organism for this purpose, thanks to its adaptibili-
ty, small size and short generation time. Previous re-
search on Japanese quail included investigation of
endocrine functions, embryonic development and pro-
ductivity (Hutcheson et al, 1980; Boda et al,
1991). Regarding the microbiological aspect, in our
previous study the total counts of the bacterial groups
detected in the crop and caccum of Japanese quail ex-
posed to microgravidity conditions were reported

Vet. Med. = Czech, 40, 1995 (10): 317-321

(Laukova etal., 1991). There were enterococci and
staphylococci presented as the largest groups of the
microorganisms selected (log 10, 3.7 + 0.25 and 4.0
0.13 cfu/ml). In 1989, Mead found in chicken 10'°
cells of enterococci per 1 g of faecal content. Devri-
ese et al. (1991) identified the species Enterococcus
faecium and Ent. faecalis as the dominant bacteria in
the crop and caecum of chicken. Other important spe-
cies of enterococci detected in the digestive tract of poul-
try include Ent. avium and Ent. galliarum. As far as we
know, staphylococcal species associated with the ali-
mentary tract of poultry especially of quail have not
been reported in the literature. Only preliminary identifi-
cation of some staphylococcal isolates from Japanese
quail was reported in our previous study (Laukovd et
al,, 1993).
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Therefore, the aim of this paper was (o present
physiological and biochemical characteristics of en-
terococet and staphylococei isolated from quail’s crop
and caccum as well as by this way to obtain detailed
information about these species especially those ex-
posed 1o microgravity conditions. Morcover, the
knowledge presented could also be used in the com-
parative microbiological studies.

MATERIAL AND METHODS

Four Japanese quail (3 females and | male). 15 days
old initially, were used. The quails were fed a concen-
trate paste consisting of fish meal (5%), dried yeast
(2.5%), dried skimmed milk (1%). soybcan meal
(40%), grain (47.3%), salt (0.2%), feed limestone
(1.5%), mineral feed additive MKP2 (1.5%) and addi-
tive of biofactors (1%). Quails spent 7 days on board
of the orbital station ,Mir* under microgravity condi-

tions. The birds were killed after flight and samples of

crop and caecal contents removed. Samples were mixed
with 50% glycerol (v/v) diluted in phosphate buffer and
kept on dry ice until processed in the laboratory

Bacterial strains. Samples of crop and caecal con-
tents were serially diluted and aerobically cultured on
Mannitol Salt Agar (Oxoid) for staphylococet and Fac
cal Streptococcal Detecting Agar (Imuna Sarisské
Michalany, Slovakia) enriched with 5% of defibrinated
sheep blood for enterococei at 37 °C. Colonies were
purified and representative strains were identificd as
described by Schleifer (1984)and Devricse cl
al. (1993) using commercial Staphy- and Strepto-tests
(Lachema Brno, Czech Republic). Coagulase activity
in staphylococci was also determined according (o the
commercial Sevatest Staphylo PK (Imuna Sarisské
Michalany, Slovakia).

In total, 60 strains were examined: 40 from the cac-
cum and 20 from the crop. Six caecal isolates and lour
isolates from the crop — representatives of the indivi-
dual species detected were chosen for further study.
Isolates were cultivated in Nutrient Broth and Agar
No. 2 (Imuna Sariiské Michalany, Slovakia) and Todd-
-Hewitt Agar and Broth (Oxoid).

Biochemical and Physiological tests. The ability to
ferment various sugars was also tested in the vitamin-
-mineral medium of Hayashi and Kozaki (1980)
supplemented with 0.1% yeast extract (without fermen-
tation tests included in commercial kits). Substrates
were added at 4 g/l. The growth was assessed as visible
turbidity at 24 h. Slightly visible growth was confirmed

by measurements of optical density. Fermentation of

cight sugars in staphylococci and seven sugars in en-
terococci was examined by this way.

The catalase test was performed according to Mac
Faddin (1976). Haemolysis was screened on VL
Agar (Imuna Sari§ské Michalany, Slovakia) with 10%
of defibrinated sheep blood. Urease activity was mea-
sured according to Cook (1976) and expressed in
nkat/ml.
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Production of bacteriocin-like substances was de-
tected according to Skalka et al. (1983). Indicator
organisms are listed in Tab. 1. Staphylococcus aureus
CB 44 from the Culture Collection of Veterinary Uni-
versity (Brno, Czech Republic) and Ent. faecium AL6
(own isolate) were used as positive control.

1. Indicator organisms used for detection of bacteriocing in entero-
coccal and staphylococeal isolates

Strain Origin

Staphylococeus aureus LS| caccum of Japanese quail’

Staphylococcuy sp. LS4 caceum of Japanese quail’

Staphylococeus sp. S3 crop of Japanese quail'

Stuphylococcus warnert SW34 rumen of lamb!

Enterococeus sp. EHR1 crop of Japanese quail'

Enterococcus gallinarum EG13 crop of Japanese quail’

Enterococcus faecalis ED4 rumen of sheep

Enterococeus faecalis JHE 1 climeal isolate?
Sueptococcus bovis 603 rumen of calf®

Escherichia coli ECI rumen of deer’

I 2 3
this laboratory, “University of Modena, “Insttute of Expernmental
Veterinary Medicine. Kosice

Metabolism of glucose. Fermentation of glucose
was followed in the medium of Hayashi and
Kozaki (1980). supplemented with 0.1% yeast ex-
tract. Glucose was added at 4 g/I. Cultures were incu-
bated overnight at 37 °C. Glucose (detected by glucose
oxidase-peroxidase method) was completely utilized in
all strains. Lactate and cthanol were determined in mi-
crodiffusion chambers (Conway, 1957), succinate
by an enzymatic method (Clark and Porteous,
1964) and formate colorimetrically (Sleat and
Mah, 1984). Acetate was determined by gas liquid
chromatography (Ottenstein and Bartley,
1971).

Sensitivity to antomicrobial feed additives.
Sensitivity to ten antimicrobial feed additives was
tested. Cyadox (quinoxaline derivative). nitrovin, baci-
tracin and tylosin were obtained from Pharmaceutical
Works (Prague, Czech Republic). Monensin was sup-
plied by Elanco (Indianapolis, USA). salinomycin by
Hoechst (Frankfurt, Germany), virginiamycin by Smith
Kline and French (Genwal, Belgium), lasalocid by
Hoffman La Roche (Basel, Switzerland) and avoparcin
by Cyanamid of Great Britain (Gosport). Nourse-
othricin was obtained in the Institute of Microbiology
and Experimental Therapeutics (Jena, Germany).
Avoparcin was dissolved in water, cyadox and nitrovin
in dimetyl sulphoxide and other antimicrobials in etha-
nol. Solutions were sterilized by filtration and added to
sterile media to obtain concentrations of 10 and
50 mg/l. A control contained an equivalent amount of
solvent. Cultures were incubated at 37 °C for 24 h. The
growth was assessed as visible turbidity.

Vet. Med. = Czech. 40. 1995 (10): 317-321



1. Biochemical and physiological characteristics of enterococei isolated from the alimentary tract of Japanese quail

Strain
Crop isolates Caccal isolates

Fermentation of

Sorbitol - = + + w

Melezitose - - + v v

Raffinose v + L % w

Inulin = = v #* w

Glycerol v v + + +
Other tests

Hippurate ND ND + w v +

Ammonium from arginine + + v + +

Voges-Proskauer test v v v + 4

Growth in 6.5% NaCl + + w + N

RESULTS AND DISCUSSION

All isolated strains were facultatively anaerobic,
non-motile, Gram-positive coccl, occurring in pairs,
short chains or irregular clusters. All enterococcal
strains fermented glucose, fructose, mannose, arabi-
nose, cellobiose, maltose, sucrose, lactose and manni-
tol. Sorbitol, melezitose and inulin were not fermented
in crops isolates. All strains were haemolytic and gave
positive reaction in the bile-esculin test. Results of
other tests are in Tab. II. Staphylococci fermented glu-
cose, fructose, mannose, galactose, arabinose, cello-
biose, maltose, sucrose, lactose, trehalose, glycerol and
mannitol. All strains were haemolytic, grew on 15%
NaCl agar and contained alkaline phosphatase activity.
All strains produced acetoin. Nitrate-reducing strains
SG1 and SG2 did not produce coagulase. On the other
hand, coagulase-producing strains SA7 and S2 did not
reduce nitrate to nitrite (Tab. III). Based on the ob-
served characters the isolates were allotted to the spe-
cies Enterococcus gallinarum (EG12, EG10, EGI,
EG13), Ent. avium (EAT), Ent. faecium (EF9), Staph.
gallinarum (SG1, SG2) and Staph. aureus (SA7, S2).

II1. Chemical and physiological characteristics of staphylococci iso-
lated from the alimentary tract of Japanese quail

Strain
Characteristic Crop isolate Caecal isolates
S2 SA7 SGI SG2
Nitrate reduction - - + +
Coagulase + + = =
Catalase v + = e

All isolates (except SG1 strain) produced bacte-
riocin-like substances which inhibited the growth of at
least 1 out of 10 indicator organisms (Tab. IV). The
indicator Staphylococcus sp. S3 was not inhibited by

Vet. Med. — Czech, 40, 1995 (10): 317-321

screened strains. The widest antimicrobial spectrum
was found in strains EG13, EA7, EG10 and EGI12.
Generally, caecal isolates appear to be better producers
of bacteriocin-like substances than isolates from the
crop. In controls - isolates from birds unexposed to
microgravitation the similar bacteriocin activities were
determined (unpublished data). Moreover, at this mo-
ment Ent. avium EAT strain is studied in detail in bac-
teriocin production with the aim to purify it. Antibiotic
activity observed in enterococci was higher than in
staphylococci. This activity was comparable with the
same species of the control quail isolates (Laukovd
et al., 1991).

The principal end-product of glucose fermentation
in the isolates studied was lactate accompanied by for-
mate, succinate and ethanol (Tab. V). Amounts of
metabolites other than lactate were usually small. No
production of acetate was found. )

Average urease activity 3.3 = 0.12 nkat/ml was
measured in caecal isolates as well as in crop isolates.
The highest urease activity was detected in Ent. galli-
narum EGH13 strain (5.26 = 0.36) and Staph. aureus
SA7 (3.7 £ 0.13 nkat/ml). Comparing with controls
(average urease activity 4.6 + 0.05 nkat/ml) urease ac-
tivity in isolates was not significantly influenced by
microgravitation (unpublished data).

All strains tested were resistant to monensin
(50 mg/l) and sensitive to tylosin and virginiamycin
(10 mg/l). Sensitivity to other antimicrobials is shown
in Tab. VI. There are several reports on sensitivity of
enterococci and staphylococci to antimicrobial feed ad-
ditives. Marounek et al. (1989) found that Ent.
(formely Streptococcus) faecium M-74 was sensitive to
ionophores, avoparcin, tylosin and resistant to cyadox.
Dutta and Devriese (1984) listed this species
among bacteria resistant to monensin. Laukovd and
Marounek (1992) demonstrated rumen staphylo-
coccl to be mostly sensitive to tylosin and resistant to
cyadox. Their sensitivity to avoparcin and monensin
was variable. Our data agree with these findings.
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IV. Bacteriocin-like activities of enterococcal and staphylococcal isolates from the alimentary tract of Japanese quails

Strain’

Indicator organisms' Crop isolates Caecal isolates

EF9 EGI EGI13 S2 EA7 EGI0 EG12 SA7 SG2
Staphyloccoceus sp. LS4 - ++ + - + + . - -
Staphylococcus warnert SW34 +(h) +(h) +(h) + +(h) +(h) - - -
Enterococcus gallinarum EG3 - - +(h) +(h) + +(h) - +(h)
Enterococcus sp. EP3 - F% * - + ++ ++ - -
Enterococcus sp. EHR1 - - - - - - +(h) - -
Enterococcus faecalis JH81 - - +(h) - +(h) +(h) +(h) +(h)
Enterococcus faecalis ED4 - - - - - - +(h) - -
Streptococcus boviy 603 - - +(h) = - - § +(h) =
Escherichia coli EC1 = - - - - + + - -

| = Staphylococcus sp. S3 was not inhibited by screened bacteria, 2 — Staphylococcus gallinarium SGI inhibited all indicator strains,
+ — zones of inhibiton 2-4 mm: ++ - zones of inhibition more than S mm: h - hazy zones

V. Urease activity and production of metabolic end-products of glucnsc1 fermentation in enterococci and staphylococet isolated from the
alimentary tract of Japanese quails

Strain
Crop? Caecum
EF9 EGI EGI3 EA7 EGI10 EGI2 SA7 SGI SG2
Urease (Mkavl) | 22202 | 42202 | 53204 | 25205 | 242 0.1 04x0 37400 02x0 070
Lactate (mmol/l) 248 248 26.2 AN 247 21.3 208 204 21.7
Formate (mmol/l) 0.7 - 0.7 - - - 0.7 48 2.5
Succinate  (mmol/l) - - 03 - 0.3 0.3 0.1 - -
Ethanol (mmol/l) - - - - 03 22
I - glucose: 4 g/l, 2 - culture of Staphylococcus aurcus S2 was not analysed
VI. Sensitivity of enterococci and staphylococci to antimicrobial feed additives'
Strain
s Concentration
Additives ‘ (Ll;g/l) Crop isolates Caccal 1solates
EF9 EGI EGI3 S2 EA7 EGI10 | EGI2 SA7 SG1 SG2
10 R R S R R S R R R R
Cyadox
50 S R v R R S S R R R
. 10 R R S S R S R S S S
Nitrovin
50 R R S S S R S S S
v 10 R R R S R R R S S S
Bacitracin
50 R R R S R R R S S S
i 10 v v R R S R R R R R
Avoparcin
50 R S v v S R R v v R
. 10 R R R S R R R S S
Lasalocid
50 R R R N R R R R S S
: ; 10 R R R S S S R S S S
Salinomycin
50 R R R S S S R S S S
» 10 R R R S R R S S S
Nourseothricin
50 R R R S R R S S S

I = all strains were resistant to monensin at concentration 50 mg/l and sensitive to tylosin and virginiamyein at concentration 10 mg/l
R - resistance: S ~ sensitivity; v - variable reaction
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Staphylococci were somewhat more sensitive to an-
timicrobials than enterococci.

In conclusion. this work was undertaken to obtain
more information on bacteria inhabiting the alimentary
tract of birds. Tabs. the [I-VI present data on the prop-
erties of enterococci and staphylococcei isolated from
the crop and caccum of Japanese quail. The study of
enterococci and staphylococei may be of practical use
when searching for new probiotics, i. e. live microbial
preparations which prevent the colonization of the gut
by pathogens and supply enzymes, vitamins and nutri-
ents to the host. Koniarova et al. (1993) reported
a positive influence of bacteriocin-producing Ent.
faecium strains on health of chicken infected by a pa-
thogen. Crawford etal. (1980) and Hutcheson
et al. (1980) demonstrated a benefitial effect of Lacto-
bacillus acidophilus on performance of calves exposed
to stress conditions. Thus it is possible that the use of
dietary adjuncts based on Ent. gallinarum EG12 (or on
similar bacterium) could improve the well-being of
birds exposed to stress (e. g. the space flight).
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USE OF A POLYURETHANE CARRIER FOR ASSESSING
THE SURVIVAL OF HELMINTH EGGS IN LIQUID BIOLOGICAL
SLUDGES

POUZITIE POLYURETANOVEHO NOSICA PRI HODNOTENI
PREZIVANIA VAJICOK HELMINTOV V TEKUTYCH
BIOLOGICKYCH KALOCH

P. Plachy, P. Juris

Parasitological Institute, Slovak Academy of Sciences, Kosice, Slovak Republic

ABSTRACT: Soft expanded polyurethane (plastic foam) was used as an egg carrier. A carrier of helminth eggs and a method
tor their isolation were tested. They proved applicable to evaluation of the survival of helminth eggs in liquid biological
substrates (sludges, liquid excrements). The inside of the carrier was inoculated with 1,000 + 50 Ascaris suum eggs. After
21 days of incubation in an aerated medium at room temperature, 660.7 (66.1%) eggs were isolated on the average (n = 10,
Tab. I). The carriers incubated in the medium at 4 °C yielded 716.2 eggs (71.6%) on the average (Tab. II). The intactness of
the carriers in helminth eggs was proved during 21 days of incubation in aerated medium when the detected mean percentage
of embryonated eggs was 80.5 % (Tab. I). From the carriers kept at 4 °C for 21 days and subsequently incubated 76.6% of
embryonated eggs were recovered on the average (Tab. II). Control showed 80.95% of embryonated eggs on the average,
which is a statistically insignificant difference (P < 0.05). With the use of the carrier more than a 13-fold increase in the
viable eggs was recorded, compared with a 5% yield obtained at a direct inoculation into liquid substrates. This method is
rewarding for its optimization of experimental results and for reducing the number of cggs used in the experiments.

polyurethane carrier; helminth eggs; sewage sludge; liquid excrements

ABSTRAKT: Bol testovany nosi¢ a metdda izolicie vhodnd pre sledovanie preZivania vajicok helmintov v tekutych biolo-
gickych substrditoch (kaly, tekuté exkrementy hospoddrskych zvierat). Ako nosi¢ vajicok bol pouZity makky lahceny poly-
uretan (molitan). Po inokuldcii 1 000 + 50 vaji¢ok Ascaris suum do vnitra nosica a 21-dnovej inkubdcii pri laboratérnej
teplote v prevzduinovanom médiu bolo izolovanych v priemere 660,7 (66,07 %) vajicok (n = 10, tab. I). Z nosi¢ov uloZenych
v médiu pri teplote 4 °C bolo izolovanych v priemere 716,2 (71,6 %) vajicok (tab. II). Pri dokaze intaktnosti nosicov
k vajickam helmintov pocas 21-dilovej inkubdcie v prevzdusfiovanom médiu sme zistili v priemere 80,5 % embryonovanych
vajicok (tab. I). Z nosi¢ov umiestnenych pri teplote 4 °C 21 dni a ndslednej inkubdcii izolovanych vaji¢ok bolo v priemere
76,6 % embryonovanych vaji¢ok (tab. II). V kontrole bolo embryonovanych vajicok v priemere 80,95 %. ¢o v porovnani
s pokusnymi skupinami nepredstavuje $tatisticky vyznamny rozdiel na hladine vyznamnosti P < 0,05. VytazZnost vajicok bola
pri pouZiti nosi¢a viac ako 13-ndsobne vyi3ia v porovnani s vyfaZnostou 5% pri priamej inokuldcii do tekutych substrdtov.
Vyhodou metédy je optimalizicia vysledkov experimentov a zniZenie po¢tu vajicok pouZivanych v experimentoch.

polyuretanovy nosi¢; vajicka helmintov; istiarenské kaly; tekuté exkrementy

INTRODUCTION teurization, electrolysis) — Pike et al. (1988),

Novadk (1994).

The principal objective of the conventional munici-
pal and agricultural waste treatment is the reduction of
organic and anorganic pollution, odour and the number
and viability of pathogens.

The parasite pathogenic germs are able to survive
the waste treatment processes and tend to concentrate
in biological sludges. These are subsequently treated by
various acrobic and anaerobic stabilization processes.
At present, still other methods for sludge disinfection
are being used or developed, based on various physical
and biologico-chemical processes (composting, pas-
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For tracing the effect of various technologies on the
survival of endoparasitic germs under laboratory, pilot
and operating plant conditions, the most frequently
used method is the direct inoculation of pathogens into
sludges or excrements (Juri§ et al, 1992). A draw-
back of this method is the neced for a large quantity of
model helminth eggs (even in relatively small labora-
tory fascilities). They are diffused, stuck to the walls
and other parts of the equipment and to substrate par-
ticles and their recovery is therefore very low, which
consequently affects the assessment of the results.
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In evaluating the effect of various abiotic and biotic
factors on helminth eggs in liquid biological substrates
(liquid livestock excrements, sewage sludges) treated
by various technological processes, it is necessary to
maintain the contact between the pathogens and the
medium and at the same time to meet the requirement
for their high recovery. This provides for the more ob-
jective evaluation of the efficiency of technological
process in terms of its effect on helminth pathogens,
which subsequently makes it possible to estimate the
hygienic and epidemiological risks of applying sub-
strates treated by different technologies to soil (fertili
zation).

Sedldacek and Stoklasova (1977) used for
this purpose glass-reinforced plastic bags which were
placed into the digestion tanks of the municipal treat-
ment plant. Ilsoe et al. (1990) used nylon bags for
putting Taenia saginara cggs in soil and followed their
survival under conditions of Denmark.

In studying the survival of Ascaris suum cggs in
sludge beds of waste treatment plants, Plachy and
Juris (1995) used a capronic fabric to prevent the
eggs from leaking into the sludge.

The presented study was designed to search for
a suitable carrier of helminth eggs. which would in-
crease their recovery, compared with the direct mocu-
lation.

MATERIALS AND METHODS

In the experiments we used non-embryonated As-
caris suum eggs isolated from the distal portion of the
uterus of sexually mature females, suspended in saline
(Costello, 1961) at the amount of 1000 * 50 (+ SD -
standard deviation) specimens in | ml.

SELECTION OF CARRIER AND ITS CHARACTER

Among various materials for making egg carriers,
we selected a porous cellular plastic — soft expanded
polyurethane, commercially known as plastic foam. It
is an additive product of polyisocyanates and com-
pounds with a high content of hydroxylic groups (CSN
64 5480). It consists of a network of interconnected
cells, resembling a honeycomb. Eggs are placed with
a micropipette inside the carrier. Its polyurethane struc-
ture allows for a sufficient contact of helminth eggs
with the environment, preventing them from release
and consequently improving their recovery.

ISOLATION OF PATHOGEN FROM CARRIERS
A polyurethane carrier was cut in a Petri dish into
small pieces. The obtained crumbs were put in a glass

mixing bowl, filled with 50 ml of physiological saline
and mixed at low speed for 30 scconds. The mixed
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content was poured through a Imm mesh screen in
a centrifuge tube. The polyurethane crumbs retained on
the screen. were washed 4 times with 10 ml of physio-
logical saline, the remaining water was squeezed out by
a spatula and the hquid content filled to give 100 ml.
The liquid in the tube was centrifuged at 1,500 for
I5 min. The supernatant was exhausted carcfully, filled
with saturated saccharose solution of specitfic weight
1300 and centrifuged. The tubes were filled up to the
margin with flotation solution, covered with glass
plates 10 x 10 ¢cm and allowed to flotate for about
30 min. Helminth eggs were then examined under
a light microscope.

VERIFICATION OF THE EGG ISOLATION METHOD
AND OF CARRIER INTACTNESS

Two experiments were carried out to determine the
efficiency of egg isolation from carriers and two other
experiments to verify the intactness of material and
feasibility of the method. Twenty polyurethane, cube-
-shaped carriers with the edge of 1.5 ¢cm were used.
A suspension of 1,000 £ 50 non-embryonated Ascaris
Suum eggs was |n_|vclv.‘(l with an automatic pipette i the

mid-part of carriers. The inoculated carriers were

|. Microscopic structure of a polyurethane carner with adhered Ay

carts suum eggs (magnified)
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1. Number of embryonated Ascaris suum eggs isolated from carriers after 21 days of incubation in aerated medium at room temperature

Carrier No. isolated eggs' T 1solated eggs No. embryonated eggs % embryonated eggs
1 623 623 495 79.5
2 685 68.5 529 71.2
3 714 71.4 616 86.3
4 692 69.2 563 81.4
5 601 60.1 423 70.4
6 676 67.6 598 88.5
721 72.1 612 84.9
8 613 61.3 483 788
9 648 64.8 579 89.4
10 634 63.4 463 73.0
Mean 660.7 + 42.7 66.1 536.1 £ 67.7 80.9

'each carrier was inoculated with 1,000 50 eggs (+ SD)

1. Number of embryonated Ascaris suum eggs isolated from carriers kept at 4 °C for 21 days and subsequently incubated at 24 “C for 21 days

Carrfer No. isolated eggs' % isolated eggs No. embryonated eggs % embryonated eggs

1 720 72 573 79.6

2 682 68.2 569 83.4

3 716 71.6 581 81.1

4 648 64.8 482 744

5 723 723 566 783

6 734 734 571 778

7 758 75.8 552 728

8 710 71 542 76.3

9 743 743 491 66.1

10 728 728 551 75.7
Mean 716.2 + 313 71.62 5478 + 344 76.6

'each carrier was inoculated with 1,000 £ 50 eggs

placed in 2 beaker flasks, each holding 10 carriers,
embedded in culture medium (150 ml 0.8% NaCl solu-
tion). The carries were burdened by beakers 1 cm
smaller in diameter than those containing the culture
medium. During the experiment, the carries were kept
immersed in the mid-part of the culture medium co-
lumn by addition of water as weight. One flask was
kept in a refrigerator at 4 °C. The culture medium in
the second flask was aerated by an aquarium pump at
room temperature. As control were used eggs from the
same culture, kept under the same conditions but dif-
fused free in culture medium in 10 beaker flasks with
the inflow of air. After 21 days of incubation the eggs
were isolated from the carriers and culture medium
(control) and the number of those that developed into
infective stage was counted. The eggs kept on carriers
in a refrigerator were placed in Petri dishes and incu-
bated at 24 °C to reach infective stage for 21 days.
Larvae L, exhibiting active motility in the eggs when
approached by the light microscope condenser were
used as the criterion for determination of the viability
of eggs. Any deviations in the development or immo-
tility of larvae were considered as non-viable eggs.
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Data were statistically evaluated using a test of rela-
tive numbers (Reisenhauer, 1970).

RESULTS
EFFICIENCY OF ISOLATION

In using the above-described procedure of 1,000 + 50
inoculated Ascaris suum eggs in one carrier incubated
in aerated medium at room temperature for 21 days
660.7 (66.07%) eggs were recovered on the average
(Tab. I).

From 10 carriers kept at 4 °C for 21 days the average
of isolated eggs was 716.2 (71.6%) (Tab. II).

INTACTNESS OF CARRIER
With the evidence of the carrier intactness in re-
lation to helminth eggs for 21 days of incubation in

acrated medium, 80.5% of embryonated eggs were de-
tected on average (Tab. I). From the carries kept at 4 °C
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111. Number of infected eggs dispersed freely in culture medium
(control)

Carrier No. embryonated eggs' % embryonated eggs
| 161 80.5
2 155 175
3 153 76.5
4 163 81.5
5 170 85.0
6 165 825
7 162 81.0
8 166 83.0
9 159 79.5
10 165 825
Average 1619 52 80.95

lin each sample 200 eggs were evaluated

for 21 days and after a subsequent incubation of iso-
lated eggs, 76% eggs were embryonated on average
(Tab. II). Control showed 80.95% embryonated eggs on
average (Tab. III), which is no statistically significant
difference (P < 0.05) compared with the experimental
groups. Eggs in the experimental and control groups
were developing evenly without anomalies throughout
the entire period of incubation (21 days).

DISCUSSION

The results show that the helminth egg carriers and
the method for 1solation of helminth propagative stages
are applicable and efficient. The polyurethane carriers
proved advantageous for their low price, simple inocu-
lation and isolation of pathogens. Compared with the
method using for instance nylon or glass-reinforced
bags that must be sealed and secured to prevent eggs
from escaping, this carrier can be made by a single
cutting of a block of the material. The cellular structure
of polyurethane keeps eggs from floating away since
they adhere by their surface layer to its beams. The
contact with the environment is preserved, allowing for
the change of gasses, change in pH and for other factors
that may have an effect on the pathogens studied.

In technological processes where the carriers may be
mechanically damaged, they can be protected by being
placed in plastic bottles with opening on the surface.
Compared with the direct inoculation of helminth eggs

into the tested substrate, where aerobic stabilization of

pig slurry (Juri§ et al., 1993) and sewage sludges
(Plachy et al., 1994) yielded 2-8% of recovered

cggs, this experimental laboratory method gave the
yield many times higher.

These results were verified in experiments tracing
the survival of helminth eggs in aerobic and anaerobic
processes of wastewater, biological sludge and live-
stock liquid excrements — treatment both under labora-
tory and pilot plant conditions. In addition to its other
benefits, this method saves biological material —
helminth eggs and makes the evaluation of experimen-
tal results more accurate.
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COMPARISON OF MOUSE AND CHICK EMBRYO LIVER

AND HEPATOMA CELL LINES AS MODEL SYSTEMS USED

FOR ENZYMOLOGICAL ESTIMATION OF TOXICITY POTENTIALS
OF ORGANIC POLLUTANTS"

SROVNANI JATER MYSI A KURECIHO EMBRYA A HEPATOMA
BUNECNYCH LINIf JAKO MODELOVYCH SYSTEMU

PRO ENZYMOLOGICKE STANOVENI[ POTENCIALU

TOXICITY ORGANICKYCH POLUTANTU

2 2 I o] < 1 .
M. Machala', L. Matlova“, K. Nezveda ', J. Turanek ', P. Horavova', M. Granatova ,
7. Nevordnkovi'

lV('terinar)' Research Institute, Brno, Czech Republic
2 . . . .
“Masaryk University, Faculty of Science, Brno, Czech Republic

ABSTRACTS: Cytochromes P450-dependent monooxygenase activities were determined and compared in mouse liver
microsomes and in hepatoma cell homogenates after exposure to prototype inducers of individual P450 enzymes. In vivo
inductions of levels of mouse hepatic monooxygenase activitics have been found as effective biochemical markers of toxicity
potentials of a series of classes of xenobiotics (CYPIA induction for toxic effects of 2,3,7.8-tetrachlorodibenzo-p-dioxin,
coplanar polychlorinated biphenyls, polycyclic aromatic hydrocarbons and related pollutants; CYP2E induction for dialkyl-
nitrosamines and organic solvents, ¢. g. acetone and cthanol; CYP2B and CYP3A induction for phenobarbital- and dexa-
methasone-type of xenobiotics). A specific induction of CYPIA-dependent O-dealkylase activities by TCDD was found in
Hepa-1 and Hep G2 cell cultures, but no in vitro induction of other P450 enzymes was found after the treatment with
phenobarbital, acetone or dexamethasone. Therefore, mouse liver is a suitable in vivo system for the testing of inducing effects
of xenobiotics on all relevant P450 forms, while hepatoma cell cultures are usable only for the bioassay of TCDD-like toxicity.

cytochrome P450: morooxygenase activity: enzyme induction; toxicity potentials; environmental pollution: mouse; chick
embryo: hepatoma cell lines

ABSTRAKT: Byly stanoveny a porovndny monooxygendzové aktivity cytochrom P450 v mysSich jaternich mikrosomech
a v homogendtech hepatoma bunék po expozici modelovych induktord hladin jednotlivych enzymii P450. Indukce in vivo
mySich jaternich monooxygendzovych aktivit se ukdzaly jako vhodné biochemické markery miry toxicity riznych tfid xeno-
biotik (indukce enzymu CYPIA pro toxické efekty 23,7 8-tetrachlorodibenzo-p-dioxinu, koplandrnich polychlorovanych
bifenyll. polycyklickych aromatickych uhlovodiki a pfibuznych polutantl: indukce CYP2E pro efekty dialkylnitrosamind
a organickych rozpoustédel, napf. acetonu a etanolu; indukce CYP2B a CYP3A pro xenobiotika fenobarbitalového a dexa-
metazonového typu). Specifickd indukce CYP1A-dependentnich O-dealkyldzovych aktivit 2,3,7.8-tetrachlorodibenzo-p-dio-
xinem byla stanovena v buné&nych kulturich Hepa-1 a HepG2, ale in vitro indukce dalSich enzymG P450 po plsobeni
fenobarbitalu, acetonu nebo dexametazonu nalezena nebyla. Mys je proto vhodny systém in vivo pro testovdni indukénich
efektli cizorodych litek na viechny vyznamné formy P450, zatimco hepatoma bun&¢né kultury Ize pouZit pouze pro biologické
stanoveni toxicity ldtek typu 2,3.7.8-tetrachlorodibenzo-p-dioxinu.

cytochrom P450; monooxygendzy; enzymovi indukce: potenciily toxicity; znecisténi Zivotniho prostiedi: my$: kufeci embryo:
hepatoma bunééné linie
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INTRODUCTION

Toxic, mutagenic, carcinogenic and other adverse
effects of most organic xenobiotics are manifested only
after their metabolic activation. An increase in levels
of cytochromes P450, which are enzymes responsible
for the first step of that activation. correlates with
toxic/carcinogenic potencies of xenobiotics. Hepatic
microsomal cytochromes P4501A1, P4501A2, P4502E
and P4503A (CYPIAI, CYPIA2, CYP2E and CYP3A,
in terms of the new nomenclature) are involved in the
bioactivation of most xenobiotics (Guengerich,
1992) and the CYP2E and P4502B (CYP2B) forms arc
partly responsible for the production of toxic oxygen
species (Parke et al,, 1990). The CYPIA enzymes
are induced by 2,3,78-tetrachlorodibenzo-p-dioxin
(TCDD) and other contaminants which caused the
TCDD-like toxic effects: phenobarbital, non-planar
polychlorinated biphenyls (with ortho-chlorines).
DDT, lindane and other organochlorine pesticides in-
crease the levels of CYP2B forms: volatile solvents
(acetone, cthanol, trichloroethylene) induce CYP2L
and large molecules (e. g. dexamethasone, erythromy-
cin or chlorinated biphenyls with 3-4 ortho-chlorine
substituents) induce CYP3A forms (Okey, 1990).
Therefore, the measurement of induction of cyto-
chrome-P450-dependent monooxygenase activities al-
ter the input of tested xenobiotics into a hiological
model system can be a good toxicological tool for
a rapid estimation of toxicity potentials (Parke ctal,
1990).

This approach is valuable for 1) biochemical screen
ing of aromatic pollutants which occur in very complex
mixtures in the environment, especially of 2,3.7.8-tc-
trachlorodibenzo-p-dioxin and related contaminants
from the classes of polyhalogenated biphenyls,
dibenzo-p-dioxins and dibenzofurans, ¢. g. coplanar
polychlorinated biphenyls, and which are specific in-
ducers of cytochrome P4501A enzymes (Safe et al.,
1989) and 2) for testing of toxicity potentials of new
agrochemicals and industrial contaminants. For the lat-
ter purpose, changes in levels of multiple cytochrome
P450 isoenzymes are to be determined. Relatively spe-
cific monooxygenase activities of cytochrome P450
forms in the rat liver have been described @ 7-cthoxy-

resorufin O-deethylase (EROD) as expression of

CYPIAI, 7-methoxyresorufin O-demethylase (MROD)
for CYP1A2, 7-pentoxyresorufin O-depentylase (PROD)
and aminopyrine N-demethylase (AMPD) for CYP2B,
dimethylnitrosamine N-demethylase (DMNAD) for
CYP2E and erythromycin N-demethylase (ED) for
CYP3A forms (Prough etal, 1978; Namkung ct
al., 1988: Lubet etal. 1985: Lorr ctal., 1989)
In a previous paper, we described the presence and
inducibilities of P450 forms in the chick embryo liver
and we tested potential toxicities of 3.4-dichloroaniline
and substituted-urea herbicides in this model system
(Machala et al., 1993). In the present study, the
comparison of presence and inducibilities of individual
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P450 enzymes after treatment with model xenobiotics
1s shown in mouse liver, chick embryo liver and in
mouse Hepa-1 and human Hep G2 hepatoma cell lines.
Specificities and limits of such estimation are dis-
cussed.

MATERIALS AND METHODS

Male C57BI/10 mice. aged 9-10 weeks, were main-
tained on a standard laboratory diet. Inducers were ad-
ministered . p. at the following doses for 3 days:
33744 -tetrachlorobiphenyl (TeCB) 250 pg/kg; phe-
nobarbital (PB) 80 mg/kg: acetone (ACE) 500 mg/kg:
dexamethasone (DEX) 100 mg/kg. Liver microsomes
were prepared 24 hr after the last admimstration as
described by Machala et al. (1993).

The Hepa-lele7 and Hep G2 cell lines, supplied by
Dr. S. Kirenlampi (University of Kuopio, Finland),
were grown as monolayers at 37 °C in 5% CO, in
dMEM (Scrva) supplemented with 10% fetal calf se-
rum (Hustopece Cooperative Farm) and antibiotic-an-
timycotic mixture. Cells were plated at 10° cells per
SO-mm dish in 5 ml of medium. The inducers were
admmnistered 24 hr or 48 hr prior 1o harvesting. Final
concentrations of the inducers: 100 pM TCDD. 0.2 mM
PB. 34 mM ACE. 10 uM DEX. Cells from 5 dishes
were harvested, pooled and homogenized. Owing to
poor induction in pilot experiments, the dose of TCDD
was increased to 1000 pM in the Hep G2 cell culture.

All monooxygenase activities were assayed in
mouse hver microsomes or in hepatoma cell homoge-
nates. EROD., MROD and PROD activities were deter-
mined by the direct fluorimetric method (excitation and
cemission wavelengths were 530 and 585 nm., respec-
tively), after the addition of 10 uM dicoumarol into the
reaction mixture with cell homogenates. AMPD, ED
and DMNAD activities were determined as described
by Lorr etal (1989). Final concentrations of 7-alk-
oxyresorufins were 2 M and those of aminopyrine,
erythromycin and dimethylnitrosamine 10 mM, 1 mM
and 5 mM, respectively. Protein concentration was meas-
ured using the BCA procedure (Sigma Chem. Co.).

The data were analyzed for statistical significance
by the Student’s test. The values were expressed as
means = S. D. of six mice or three cell pool homoge-
nates.

RESULTS AND DISC

ISSTON

The microsomal monooxygenase activities were de-
termined in mouse liver after exposure to prototype
inducers TeCB (inducing mainly the CYPIA subfa-
mily). phenobarbital (inducer of CYP2B and partly
CYP2E and CYP3A tforms), acctone (inducer of
CYP2E) and dexamethasone. a CYP3A inducer (Fig. |,
2). EROD was specifically induced by TeCB, MROD
was increased also after the treatment with phenobar-
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[pmol resorufin/min x mg protein]

C TeCB PB ACE DEX

1. O-Dealkylase activities in control and xenobiotics-treated mice
24 h after the last administration (see Materials and Methods: C,
control; TeCB, 3.3'.4.4"-tetrachlorobiphenyl; PB. phenobarbital;
ACE, acetone; DEX, dexamethasone; EROD, 7-ethoxyresorufin
O-deethylase; MROD, 7-methoxyresorufin O-demethylase; PROD,
7-pentoxyresorufin O-depentylase). Results are expressed as pmol
resorufin/min.mg protein

bital. In spite of the overlapping substrate specificitics
of CYP2B, CYP2E and CYP3A enzymes, differences
in induction potencies were demonstrated: the PROD
activity was not affected by acetone, AMPD was in-
duced nonspecifically by all the inducers tested and
dexamethasone and acetone were specific inducers of
ED and DMNAD, respectively (Fig. 2).

The levels of monooxygenase activities in homoge-
nates of Hepa-1 and Hep G2 cell cultures are shown in
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C TeCB PB

[nmol HCHO/min x mg protein]
N

ACE DEX

40 1 DMNAD
30 1
20 1

10 1

[nmol HCHO/min x mg protein)

Cc TeCB PB ACE DEX

2. N-Demethylase activities in control and xenobiotics-treated mice
(nmol HCHO/min.mg protein). Abbreviations: AMPD, aminopyrine
N-demethylase: ED. erythromycin N-demethylase; DMNAD, di-
methylnitrosamine N-demethylase

Figs. 3 and 4. Some of all the O-dealkylase and N-de-
methylase activities were found in both cell lines, but
only CYP1A-dependent EROD and MROD were in-
duced specifically by TCDD. Contrary to the results of
in vivo experiments, the PROD activity was increased
by TCDD. Other monooxygenases were not affected
significantly by any of the model xenobiotics. The re-
sults are in agreement with the finding that only one
form of cytochrome P450 is formed in response to the
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inducers (including phenobarbital) in the Hepa-1 cells
(Kdrenlampi etal, 1989).

It was shown in a previous study that the enzy-
mological approach to the risk assessment of chemi-
cals, based on measurements of activities of bioactivat-
ing cytochrome P450 enzymes in chick embryo liver,
is limited to TCDD- and phenobarbital-inducible
forms. Aldrin epoxidase, but not PROD or AMPD ac-
tivities were found as the specific phenobarbital-in-
duced activity (Machala et al, 1993). In contrast,
mouse liver is a more suitable in vivo system for the
testing of inducibilities of all relevant P450 forms.
Tests in hepatoma cell lines are a suitable tool for the
bioassay of TCDD-like toxicity, but other P450-de-
pendent monooxygenase activities were not induced.
The findings are summarized in Tab. L.
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-
[¢)]
o

C TCCD PB ACE
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ED
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100 1
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C TCCD PB ACE DEX

3. Monooxygenase activities in the Hepa-1 cell line (24 hr after the
administration. sce Materials and Methods). O-dealkylases ex-
pressed as pmol resorufin/min.mg protein, N-demethylases ex-
pressed as nmol HCHO/min.mg protein. Enzymatic activities abbre-
viated like in Figs. | and 2

CONCLUSIONS

I. The in vivo and in vitro systems are usable for
both the estimation of toxicity potentials of individual
environmental pollutants and the screening of contami-
nants in environmental samples.

2. In vivo inductions of mouse hepatic monooxy
genase activities have been found as effective biomark-
ers of toxicity potentials of xenobiotics. The use of
chick embryo liver as such a model system is limited
to TCDD- and phenobarbital-types of inducers.

3. Induction studies in hepatoma cell lines revealed
no significant inducibilities of P450 forms except the
CYPIA enzyme(s). Monooxygenase activities, depend-
ent on CYP2 and CYP3A, were expressed in the hepa-
toma cells, but they were not inducible by the model
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1. Inducibilities of monooxygenase activities in vivo and in vitro after the treatment with model xenobiotics
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AMPD

4. Monooxygenase activitics in the Hep G2 cell line (48 hr after the
administration). Enzymatic activities abbreviated like in Figs. | and 2

Induced activity

Biological model
EROD MROD PROD AMPD DMNAD ED AE
- TCDD
Chick embryo .rri'lc)fl; 11-‘38[!3) TeCB nonspecific 0 nonspecific PB
(PB)
" . TeCB PB satfis ~E .
Male mmouse TeCB (PB) DEX nonspecific ACE DEX (PB) n.d
Hepa-| TCDD TCDD TCDD 0 n. d. 0 n d
Hep G2 TCDD TCDD TCDD 0 n d. 0 n. d.
0. not induced: n. d.. not determined
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inducers phenobarbital, acetone and dexamethasone.
Therefore hepatoma cell cultures are usable only for the
bioassay of TCDD-like toxicity.
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INFORMACE — STUDIE — SDELENI

FINDINGS OF CRYPTOSPORIDIA AND OF OTHER
ENDOPARASITES IN HEIFERS IMPORTED INTO
THE CZECH REPUBLIC

NALEZY KRYPTOSPORIDI[ A DALSICH ENDOPARAZITU
U JALOVIC DOVAZENYCH DO CESKE REPUBLIKY

I. Pavlasek

National Veterinary Institute, Praha, Czech Republic

ABSTRACT: Totally 887 heifers of Holstein-Friesian breed mostly in late pregnancy imported to the Czech Republic from
France (597), Germany (89), Denmark (181) and Holland (20) were examined coprologically from September 1993 to March
1995 in the parasitological laboratory of the National Veterinary Institute (NVI), Prague. Feces were sampled individually,
rectally, always on days 1-3 following importation from heifers housed in particular quarantine sheds. In compliance with
presently valid veterinary regulations, all animals were examined for liver fluke discase (fascioliasis) and lungworm. More-
over, 634 heifers were submitted to qualitative coprological examination aimed at revealing the presence of cysts and oocysts
of protozoa, eggs of tacnias and nematodes of gastrointestinal tract. The method according to Pavldsek (1991), especially
designed for proving oocysts of the genus Cryptosporidium, was applied in all fecal specimens delivered to the SVI from
animals in quarantine (N = 887). From trematodes, 12 heifers imported from France were positive for eggs of Fasciola
hepatica and in other two animals eggs of the genus Paramphistomum were found. None of the imported heifers showed
lungworm disease. Summary of data on occurrence of endoparasites gained during qualitative examination of samples of
feces taken from heifers imported from France, Germany and Denmark is presented in Tab. I. Parasitologically, 91.2 to 100%
of imported animals were positive. Taeniasis (the genus Moniezia) was detected in 2.8% of heifers imported from France and
in 9.8% animals from Denmark. Protozoal parasites were found in 58.8% (Denmark) and 92.8% (Germany) heifers. Coccidial
oocysts most frequently observed represented the genus Eimeria (E. bovis, E. auburnensis and E. zuernii). Gastrointestinal
nematodes of nine genera were found in 72.5 to 80.8% of heifers. The most frequent findings were genera Ostertagia,
Haemonchus and Trichostrongylus. Oocysts, morphologically identical with Cryptosporidium muris Tyzzer (1907), 1910,
were detected in 4.5% of heifers imported into the Czech Republic from France and in 7.9% of those from Germany. In view
of the fact the imported heifers were sampled always on days 1-3 of their quarantine following their importation it is quite
impossible. considering the development of the protozoon, they could become infected just in the territory of the Czech
Republic. Therefore, with the highest probability, our findings of C. muris-like oocysts in heifers are of priority importance
for France and Germany because in the literature these countries do not report cattle as a host of this protozoon. We have
found out 57.9% out of 19 animals positive for C. muris on one farm of a private cattle keeper. On the basis of a long-term
monitoring of three dairy cows and one bull, the duration of the patent period is longer than 18 months, while we do not
know precise onset of shedding oocysts of the protozoon in these naturally infected animals. Furthermore, the paper discusses
the need of future studies of C. muris from the point of view of spread, pathogenicity, specificity and host spectrum. The
author proposes and recommends obligatory examinations of imported animals with special attention paid to presence of
coccidia of the genus Cryptosporidium in order to maintain, with respect to their zoonotic character, these protozoal infections
under proper control. At present the parasitological laboratory of the NVI in Prague has a bank of oocyst isolates of the
C. muris type from cattle (Bos taurus), from desert hamsters (Phodopus roborovskii Satunin, 1903) and camels (Camelus
bactrianus). Experimental infections is permanently kept in laboratory mice following successful transmission from desert
hamsters.

Cryptosporidium muris-like oocysts: heifers; cattle: desert hamsters; camels; endoparasites; prevalence

Hlavnim cilem tohoto sdélenf je informovat o prio- v karantén& na dzemi Ceské republiky po importu ze
ritnich ndlezech kryptosporidie, jejiz oocysty jsou mor-  zahrani¢i. Prdce obsahuje rovnéZ stru¢ny komentdr
fologicky identické s druhem Cryptosporidium muris  a piehled o prevalenci endoparaziti zjisténych u dovi-
Tyzzer (1907), 1910 u jalovic v obdobi jejich ustdjeni  Zenych zvitat.
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V parazitologické laboratofi Stdtniho veterindrniho
dstavu (SVU) v Praze bylo v obdobi od zifi 1993 do
biezna 1995 koprologicky vySetieno celkem 887 vétsi-
nou vysokobfezich jalovic plemene holStynskofriské¢ho
dovezeného do Ceské republiky z Francie (597), z N&-
mecka (89), z Ddnska (181) a z Nizozemska (20).
K parazitologickému vysetieni byly od jalovic odebira-
ny vzorky vykali v jednotlivych karanténnich stdjich
individudlné, rektdlng, vzdy 1 az 3 dny po jejich im-
portu. V souladu s doposud platnymi veterindrnimi
piedpisy bylo u v3ech jalovic provedeno vysetieni na
motoli¢natost a plicni Cervivost metodou podle Chyly
a modifikaci podle Baermanna (Veterindrne laboratér-
ne metodiky, Parazitoldgia, str. 81-82, 93, Bratislava,
1989). Navic bylo u 634 jalovic (tab. I) uskute¢néno

kvalitativni koprologické vysetfeni k prikazu cyst
a oocyst prvoku, vajicek tasemnic a hlistic gastrointen-
stindlniho traktu koncentraéni, flotaéné-centrifugacni
metodou podle Brezy (1957). VSechny vzorky vyka-
10 zaslané na SVU od zvifat v karanténg (887) byly
dile vySetfeny metodou podle Pavldaska (1991),
kterd je urlena specidlné k priikazu oocyst kokcidif ro-
du Cryptosporidium.

Z trematodu byla u 12 jalovic z Francie nalezena
vajicka Fasciola hepatica a u dvou dalSich zvifat va-
jicka rodu Paramphistomum. Plicni Cervivost nebyla
u zadné z importovanych jalovic zjisténa.

Parazitologicky bylo 91,2 aZz 100 % dovezenych zvi-
fat pozitivnich. Tasemnicemi rodu Moniezia bylo naka-
zeno 2,8 % jalovic dovezenych z Francie a 9,8 % zvi-

1. Souhrnny piehled vyskytu endoparaziti u jalovic dovezenych do Ceské republiky ~ Summary of data on occurrence of endoparasites in

heifers imported into the Czech Republic

Zemé!
Francie? Némecko? Dinsko®
podet pozitivnich/procento®
Celkovy podet vysetfenych jalovic® 463" 69" 102
Celkovy poget pozitivnich jalovic’ 449/96,9 69/100 93/91.2
Protozoa 392/84.7 64/92.8 60/58,¢
Gestoidea 13/2,8 - 10/9.8
Nematoda 374/80.8 53/76.8 74/72,¢
Giardia Giardia spp. S/1.1 - -
. alabamensis S/ -
E. auburnensis 156/33.7 17/24.6 23/22.5
E bovis 279/60.3 45/65.2 41/40.2
Protozoa rod? Eimeria E. brastliensis 18/3.9 171.4 2/1.9
E. bukidnonensis 23/49 /1.4 1/0,9
E. ellipsoidalis 8/1.7 4/5.8 -
E. subspherica S/ 15/21.7 1/0,9
E. zuernii 123/26,2 33/478 20/19,¢
Cryptosporidium C. muris 21/4.5 1.9
Isospora Isospora spp. - 1/1.4 1/0,9
Cestoidea Moniezia 13/2.8 - 10/9.8
Trichocephalus 9/1.9 6/8.7 10,9
Capillaria 4/0.9 5.2 10,9
Strongyloides 10/2.2 - -
rod® Qesophagostomum 68/14,7 6/8,7 1/0,9
biekujody Trichostrongylus 195/42,1 221319 8/7.8
Ostertagia 252/54.4 29/42,0 41/40,-
Cooperia 9/1.9 = 6/5.9
Haemonchus 184/39.7 30/43.5 33/32¢
Nematodirus 5/1.1 - 5/49

+ dal3ich 134 a ++ 20 vzork( vykald od dovezenych jalovic v karanténé bylo cilené vySetfeno pouze na pfitomnost oocyst kryptosioridii
metodou podle Pavidska (1991 -+ other 134 and ++ 20 fecal samples from heifers in quarantine following importation were purpoefully
examined only for presence of oocysts of cryptosporidia by the method according to Pavldsek (1991)

r ) .o . .
|counlry. “France, "Gcrmany. “Denmark. *number of positive heifers (percentage), “total number of heifers examined, total numer of

positive heifers, xgcnus
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fat z Ddnska. Parazitickymi prvoky ¢tyf rodt bylo in-
fikovdno 58.8 % (z Ddnska) az 92,8 % (z Némecka)
jalovic. Hlistice gastrointestindlniho traktu deviti roda
byly zjistény u 72.5 az 80.8 % jalovic (tab. I). Ve struc-
nosti lze uvést, ze z protozoi byly u jalovic nejcastéji
detekovdny oocysty Eimeria bovis (40,2-60,3 %),
E. auburnensis (22,5-33,7 %) a E. zuernii (19,6—
47,8 %). Vyrazné vyssi oproti zbyvajicim druhtim kok-
cidii rodu Eimeria byly nilezy oocyst E. subspherica
u jalovic z Némecka (21,7 %). Sporadicky se vyskyto-
valy vysporulované oocysty rodu Isospora. Za zajima-
vé pokldddame nilezy cyst Giardia spp. (1,1 %) u jalo-
vic dovezenych z Francie.

Z nematodt se nejcastéji vyskytovaly hlistice rodd
Ostertagia (40,2-54,4 %), Haemonchus (32,4-43.5 %)
a Trichostrongylus (7,8-42,1 %).

K doposud uvedenym nileziim lze obecné shrnout,
7e spektrum prvokd reprezentované u importovanych
jalovic kokcidiemi rodu Eimeria a Isospora je v pod-
staté stejné jako u skotu v nasich podminkdch. Cysty
Giardia spp. se velmi Casto u nds vyskytuji predevsim
u telat a mladého skotu (Pavldsek, 1984, 1989). Ta-
ké vycet zjisténych nematodu odpovida helmintofauné
u nasich zvital, za daleZit¢ je mozné povazovat zjistén{
nakaz motolicemi rodu Paramphistomum u jalovic do-
vezenych z Francie.

Za velmi vyznamn¢ pokldddme naSe zjisténi o ndle-
zech oocyst kokcidii morfologicky identickych s dru-
hem C. muris (z mysi) u jalovic dovezenych z Francie
a Né&mecka. Ve védecké ani v odborné parazitologické
a velerinarni literatuie pro nds dostupné doposud neni
zminka o vyskytu této kryptosporidie u skotu v uvede-
nych zemich. Na naSem Gzemi byla v jednotlivych ka-
ranténnich stdjich zvifata vySetfena 1 az 3 dny po im-
portu. Z hlediska vyvoje tohoto prvoka je zccla
vylougeno, 7¢ by k infekei jalovic doslo az v Ceské
republice.

V souvislosti s prvnimi piipady spontannich nikaz
skotu C. muris v Ceské republice (v zdfi 1993) jsme
o nékterych biologickych vlastnostech, lokalizaci en-
dogennich vyvojovych stadii v infikovaném hostiteli
apod. podrobnéji informovali v minulém roce (Pav-
ldsek, 1994). V roce 1994 jsme viibec poprvé dete-
kovali oocysty C. muris a zaludeCni spontdnni formu
kryptosporidiové infekce u kie¢ikti — Phodopus roborov-
skii Satunin, 1903 (Pavldisek a Lavicka, 1995).
Poprvé na naSem tzemi byly oocysty podobné druhu
C. muris zjistény v roce 1995 také u velbloudt — Ca-
melus bactrianus (Paviasek, 1995).

Dosavadni znalosti o rozSifeni kryptosporidic C.
muris, jejiz vyvoj probihd v Zalude¢nich Zldzdch, o jeji
patogenité, specificité, hostitelském spektru apod. jsou
velmi sporadické. K dispozici je zatim kolem jedné
desitky publikaci. Prevalenci oocyst podobnych C. mu-
ris u skotu v USA zjisloval Anderson (1991). Tato
prace je v podstaté jedind, s niZ lze nase ndlezy porov-
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nat. Tento autor ve spoluprdci s veterinarnimi lékafi
proved! depistdzni studii v chovech skotu u typu mléc-
n¢ho (ve 150 farmdch) a zirného (ve 30 chovech) ve
14 ruznych statech na vychodé a zdpadé USA. Ze
viech lokalit vySetfili celkem 95 874 vzorkd vykald
a zjistili, Ze pozitivnich bylo 68 % u mlééncho typu
skotu a 80 % chovu Zirného skotu. Celkovd prevalence
pozitivnich vzorku Cinila 4,7 %. Autor vSak zjistil
znacné rozdily v pozitivite mezi chovy jednotlivych
statd. 'V jednom mléc¢ném chovu ve staté Connecticut
bylo napf. pozitivnich 31 % dojnic. Autor kromé jiného
ddle uvadi, ze relativné vyssi byla prevalence prvoka
u plemene Holstein.

V naSem vySetieném materidlu byla celkova preva-
lence oocyst podobnych druhu C. muris u jalovic
7 Francic 4,5 % a u zvitat z Némecka 7,9 %. Tento vy-
sledek je tedy v souladu s idaji Andersona (1991)
stejné, jako i naSe zjifténi, Ze na jedné farmé soukro-
mého chovatele bylo z 19 zvitat na pfitomnost oocyst
tohoto prvoka 57,9 % pozitivnich.

Vyznam a patogenita C. muris na rozdil od druhu
C. parvum neni doposud jednoznacné stanovena. Dos-
tate¢né neni zatim prostudovdna ani jeho hostitelskd
specificita, coz je velmi dalezité z hlediska moznosti
prenosu ndkaz na dal$i vnimavé hostitele v Zivotnim
prostiedi, ¢lovéka nevyjimaje. Zvitata infikovand ty-
pem kryptosporidie C. muris totiz vylucuji svymi vy-
kaly do vné¢jsiho prostiedi denné statisice az miliony
oocysl, a to po velmi dlouhé obdobi. Podle ddaji An-
dersona (1991) 1 nasich dlouhodobych sledovani tiif
dojnic a jednoho byka vyplyvd, Ze patentni perioda trvd
jiz dele jak 1,5 roku. Domnivame se, Ze je tieba ddle
pokraCovat intenzivnéji ve studiu kryptosporidic druhu
C. muris, kterd byla poprvé popsdna u laboratornich
my§si jiz pred 88 lety, a mit stdle z hlediska epizooto-
logického 1 epidemiologického jeji vyskyt pod kontro-
lou. ProtoZe kryptosporidiéza je WHO zafazena mezi
zoonozy doporuCujeme aby skot, pripadné i jind zvitata
dovizend do Ceské republiky z riiznych zemi svéta by-
la i na pfitomnost kokcidii rodu Cryptosporidium cile-
né¢ a povinné vysetfovana.

Na zdvér tohoto sdéleni uvadime, Ze v parazitologic-
ké laboratofi SVU v Praze jsou v soutasné dobé depo-
novany izoldty oocyst typu C. muris od skotu (Bos
taurus), kieciktt (Phodopus roborovskii Satunin, 1903)
a velbloudt (Camelus bactrianus). Permanentné je udr-
zovina laboratorni infekce u mysi po dspéSném preno-
su nakazy z kreciku.
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