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OBSERVATION OF ROBERTSONIAN TRANSLOCATION
IN A CATTLE POPULATION

NALEZ ROBERTSONOVEJ TRANSLOKACIE V CHOVE HOVADZIEHO
DOBYTKA

B. Holeckova, 1. Sutiakova, N. Pijikova

Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: Robertsonian translocation (centric fusion) is one of the most frequent types of chromosome aberrations found
in cattle. Observing the health state of a group of dairy cows in the fallout region of a metallurgical plant, centric fusion of
chromosomes was discovered in one animal. Chromosome fusion is supposed within pairs 13-24 (dicentric translocation).
Although the finding was started in a commercial flock, it is rather interesting from the viewpoint of the R. translocation type
and because of the fact that the father of this dairy cow (bull NOM-37) had been used in insemination for several years and
his semen is still preserved for further use.

cattle; chromosome; Robertsonian translocation

ABSTRAKT: V prici sme sa zaoberali ndlezom chromozémovej aberdcie typu centrickej fuzie, zistenej u jednej zo skupiny
cytogeneticky vysetrovanych dojnic. Na fiizovanych chromozémoch sme identifikovali dva bloky heterochromatinu. Jedn4

sa 0 dicentricky typ fdzie, pravdepodobne v rdmci 13.-24. pdru.

dobytok; chromozomy; Robertsonova translokdcia

UVOD

Robertsonova translokdcia (R. t.) je jeden z najfrek-
ventovanejsich typov aberdcii chromozémov zistovany
u dobyika. NajznamejSou a najlep3ie preStudovanou je
u chromozémov 1 a 29 (R. t. 1/29). Okrem nej bolo
u dobytka zistenych najmenej 24 roznych Robertsono-
vych translokdcii (Eldridge, 1985).

V nasej prici sme sa zaoberali translokdciou chro-
mozomov u jednej zo skupiny dojnic, ktord bola cyto-
geneticky vySetrend v rdmci dlhodobého sledovania
zdravotného stavu dobytka zo spadovej oblasti Vycho-
doslovenskych Zzeleziarni a. s.

MATERIAL A METODY

V jesennom obdobi roku 1991 sme v ramci sledova-
nia zdravotného stavu dojnic zo spadovej oblasti VSZ
a. s. urobili cytogenetické vySetrenia 12 zvierat z Gzit-
kového chovu v lokalite Velkd Ida.

Dojnica s neskor zistenym ndlezom Robertsonovej
translokdcie (usné &islo 00136, nar. 13. 8. 1984, SNC
50 %) bola dcérou byka NOM-37 (nar. 10. 12. 1981)
a matky s u§nym cislom 32 432 (t. ¢. vyradena z chovu).

Vzorky krvi sme odobrali z vena jugularis zvierata
do heparinizovanych skimavick. 0,25 ml heparinizova-
nej periférnej krvi sme pridali do kultivaéného média
GPM-1 (MEM, laktalbuminhydrolyzat, rastové protei-
ny GPBoS-10%, NaHCO; — USOL, Praha). Kultivaéné
médium dalej obsahovalo: fytohemaglutinin HA 15
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(Welcome) - 2.5 % z celkového objemu média,
100 pg/ml streptomycinu, 100 m. j./ml penicilinu. Kul-
tiry boli kultivované 48 h v biologickom termostate pri
teplote 38 °“C. Delenie buniek sme zastavili kolchici-
nom (Fluka) vo findlnej koncentrécii 10C pg/ml 15—
20 minit pred ukonc¢enim kultivdcie.

Prepardty sme pripravili metédou podla autorov
Moorhead ai. (1960). Farbili sme ich konvenénou
farbiacou metédou a dal§imi metédami, potrebnymi
k identifikdcii konStitutivneho heterochromatinu - C-
-pruhovanie (Sumner, 1972) a parov homologickych
chromozémov — GTG-pruhovanie (Stejskalova
ai., 1988).

Pomocou svetelného mikroskopu sme vyhodnotili
100 konvencne zafarbenych mitéz v c-metafize, 25 meta-
fazovych buniek ofarbenych G-pruhovacou metédou a 50
metafdzovych buniek ofarbenych C-pruhovacou metédou.

Karyotypy boli zostavené podfa doporucenia konfe-
rencie v Readingu (Anonymus, 1976), nomenklatiry
Lin ai. (1977) aISCNDA (Anonymus, 1989).

VYSLEDKY A DISKUSIA

Po vyhodnoteni 100 konvenéne zafarbenych c-meta-
faz sme v 100 % pripadov zistili Robertsonovu trans-
lokdciu chromozémov v hererozygotnom stave. Di-
ploidny pocet chromozémov bol 59, XX, (obr. 1).

Pritomnost dvoch blokov heterochromatinu v oblasti
centromér C-pruhovanych chromozémov naznacuje dicen-
tricky typ fiizie (obr. 2). Napriek vyuZitiu GTG-pruhovacej
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I. Konvenéne zafarbend metafiza kravy nositelky Robertsonovej
translokdcie v heterozygotnom stave; 59, XX, t = Conventionaly
stained metaphase of R. translocation bearing cow in the heterozy-
gous state; 59, XX, t

metédy sa ndm nepodarilo s istotou identifikovat chromo-
zOmy podielajice sa na tomto type translokdcie. Predpok-
laddme, Ze by mohlo ist o chromozémy 13.-24. piru.

Dicentricky typ translokdcie 14/24 popisal u podol-
ského dobytka Di Bernardino ai (1979). EI-
dridge (1985) uvadza v prehlade roznych typov trans-
lokdcii chromozémov aj translokdciu typu 13/21
u plemena hol3tajnsko-frizskeho, 14/20 u plemena $vaj-
Ciarsko-simentdlskeho a 11/20 u dobytka naSej proveni-
encie. Uvedeny autor poukazuje na fakt, Z¢ v mnohych
pripadoch neboli pouzité bandovacie metédy, takze chy-
bala presnejsia identifikdcia zicastnenych chromozémov.
AZ po konferencii v Readingu bola napr. presnejSic dete-
kovana centrickd fuzia chromozomov 13 a 21 ako trans-
lokdcia typu 14/20. C- a G-pruhovanie odhalili dva bloky
heterochromatinu v primdrnej konstrikcii metacentrické-
ho chromozému vzniknutého translokdciou.

Na zdklade poznatkov o dedi¢nosti Robertsonove)
translokécie zapricinenej centrickou fiziou dvoch akro-
centrickych chromozémov (ktord sa prendSa z heterozy-
gotnych rodi¢ov na ich potomstvo ako dominantnd) sa
ocakdva, Ze polovica potomstva md ten isty typ R. t. ako
rodi¢ia (Miyake, 1991). Je mozné predpokladat, 7e
dcéra 00136 ziskala translokdciu od svojho otca-byka
NOM-37, ktory ju pocas pdsobenia v reprodukénom pro-
cese odovzdal svojim potomkom. Zistili sme, Ze uvedeny
byk posobil viac rokov v insemindcii, potom bol odpora-
zeny a jeho semeno uskladnené hlbokym zmrazenim.
7 dovodov obtiazneho ziskania presnych podkladov
o distribdcii dal§ich potomkov byka (ako aj potomkov
dojnice s ndlezom) do roznych tZitkovych chovov sa nim
uvedentd domnienku nepodarilo potvrdit.

Napriek tomu, Ze v porovnani s R. t. 1/29 sa iné
typy translokdcii zvycajne vyskytuji v nizkych fre-
kvencidch, bolo by zaujimavé sledovat ich distribdaciu

2. Metafiza kravy s Robertsonovou translokiciou zafarbena
metddou C-pruhovania chromozémov: 59, XX, t - Metaphase
stained by C-banding of chromosomes of the R. translocation-bear-
ing cow; 59, XX, t

v chovoch, pripadne ich sivislost s vyskytom neZiadi-
cich znakov, najmi ak sa ndjdu u hospodarskych zvic-
rat pouzivanych v plemenitbe.
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POSSIBILITIES OF ELIMINATION OF MAGNESITE LIGHT ASHES
IMPACTS IN BEEF BULLS

MOZNOSTI ELIMINACIE POSOBENIA MAGNEZITOVYCH ULETOV
U VYKRMOVYCH BYKOV

J. Bireél, P. Bartkol, F. Jenéik', T. Weissové', M. Jesenskél, M. Biresova’

IUm'versity of Veterinary Medicine, KoSice, Slovak Republic
2Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: The objective of the paper was to test efficiency of feed ration enriched with calcium, phosphorus salts and
fat concentrate for elimination of negative impacts of magnesite light ashes in beef bulls kept in an exposure area of magnesite
works. For this purpose, 24 animals received a feed mix fortified with dicalcium phosphate at a rate of 100 g per head/day
for eight months (P1 group) and another group of 24 bulls were administered a feed mix with an addition of 8% corn fat
concentrate (P2 group). The other 24 animals were control (control group K). The clinical picture involved the occurrence
of mild to profuse diarrheas which were alternately characteristic of all animal species in the first two months of the trial.
Feed intake of the investigated groups was equal. Supplementation of feed ration with dicalcium phosphate and corn concen-
trate increased the weight gains of experimental animals in comparison with control bulls, the increase being 13.2 and 24.5%,
resp. In comparison with the control bulls, the intake of the above supplements did not basically influence the dynamics of
hematological profile indicators in the experimental bulls (Figs. 1-4). As for the parameters of hepatic profile, in the 3rd
month of testing AST activity was positively influenced in both experimental groups if compared with the control group
(P < 0.01), Fig. 5, and at the end of observation ALT activity in P2 group (P < 0.01), Fig. 6. Bilirubinemia dynamics did
not change in the investigated groups after administration of either supplement (Fig. 9). ALP activity maintained statistically
insignificantly higher values in the control animals in the second half of the trial, which demonstrated impairment of mineral
metabolism in this group (Fig. 8). Significant differences in IgC levels between the control and experimental groups were
confirmed in the 3rd month of the trial (P < 0.01), Fig. 12. In comparison with the control animals, the effect of dietary
dicalcium phosphate supplementation in the experimental group Pl and dietary fat extract supplementation in the P2 group
was observed in Ca, P and Mg concentrations to a more significant extent in the examined organs as well as in blood serum
(Tabs. I-V). Except in spleen, there was a trend of higher cumulation of Ca in all the examined organs of bulls receiving
dicalcium phosphate suppiement. Phosphorus cumulation showed the same dependence upon dicalcium phosphate intake in
the examined organs. Mg deposition in all examined organs showed minimum differences between the experimental groups
and control animals. The response of Fe, Cu and Zn concentrations in blood serum and examined organs of the experimental
animals was minimum to dietary dicalcium phosphate and fat extract while the significant differences determined between
the experimental groups and control group during testing did not reveal any explicit relationship.

beef cattle; magnesite light ashes; elimination of negative effect; dicalcium phosphate; corn extract

ABSTRAKT: Cielfom price bolo overit uc¢innost kimnej ddvky obohatenej sofami vapnika, fosforu a tukovym koncentritom
pri elimindcii negativneho pdsobenia magnezitovych tletov u vykrmovych bykov chovanych v exponovanej oblasti magne-
zitovych zdvodov. Za tym tcelom dostdvalo 24 zvierat pocas 6smich mesiacov kfmnu zmes fortifikovani dikalciumfosfatom
v mnoZstve 100 g na kus a den (P1) a dalsich 24 bykov bolo kimenych zmesou s pridavkom 8% kukuri¢ného tukového
koncentrdtu (P2). Ostatnych 24 zvierat sliZilo ako kontrola (K). V klinickom obraze dominoval vyskyt miernych aZ profiiz-
nych hnaciek, ktoré boli striedavo charakteristické pre vSetky skupiny zvierat v prvych dvoch mesiacoch experimentu a ich
vyskyt nebol jednoznaéne ovplyvneny aplikdciou dikalciumfosfétu alebo tukového koncentratu. Prijem uvedenych latok
preukazne neovplyvnil u experimentdlnych bykov pri porovnani s kontrolnymi dynamiku ukazovatelov hematologického
profilu. Z parametrov hepatdlneho profilu bola pozitivne ovplyvnend u obidvoch pokusnych skupin oproti kontrolnej v trefom
mesiaci overovania aktivita AST (P < 0,01) a ALT na konci pozorovania u P2 skupiny (P < 0,01). Fortifikdcia kfmnej davky
dikalciumfosfatom a kukuriénym extraktom pozitivne vplyvala u experimentdlnych zvierat na produkciu sérovych imunog-
lobulinov. Vplyv suplementicie kfmnej divky uvedenymi latkami sa u pokusnych bykov vyznamnejsie prejavil na hladinich
Ca, P a Mg vo vySetrovanych orgdnoch ako v krvnom sére. Odozva koncentrécie Fe, Cu a Zn v krvnom sére a vy3etrovanych
orgdnoch experimentdlnych zvierat bola na podany dikalciumfosfat a tukovy extrakt minimalna a signifikantné rozdiely, ktoré sme
v priebehu overovania zaznamenali medzi pokusnymi skupinami a kontrolnou neprejavili jednoznaéni zévislost. Priemerny denny
hmotnostny prirastok bol oproti kontrolnym bykom v pokusnej skupine Pl vy3si 0 13,2 % a v P2 skupine o 24,5 %.

vykrmovy dobytok; magnezitovy ilet; elimindcia negativneho ucinku; dikalciumfosfat; kukuriény extrakt
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UvoD

S rozvojom magnezitového priemyslu v regione Jel-
Sava-Lubenik narastd u hospodarskych a volne Zijicich
zvierat riziko nadbyto¢ného prijmu Mg z magnezito-
vych iletov. Dominantnym klinickym ndlezom u ho-
vidzieho dobytka bola pri experimentdlnej magnezi-
tovej zdtaZi profizna hnatka (Bired a i., 1994).
Mechanizmus digestivnych porich pri zvySenom prij-
me Mg sa na trdviaci systém vysvetfuje hypermotilitou
traviaceho traktu, gastroenteritidami, dyspepsiami, zni-
Zenou resorpciou Zivin a metabolickou alkalézou
(Gdovin a Vrzgula, 1967, Delaigue a
Duchene-Marulaz, 1979). Z ostatnych negativ-
nych vplyvov sa u laboratérnych zvierat vystavenych
magnezitovému iletu zistil pokles fertility, pocet naro-
denych mlddat, zniZenie hmotnosti vnidtornych orgé-
nov pri odstave a ndrast koncentricic Mg v plicach
a svalovine (Reichrtova a i, 1984). Erytropénia
vznikd u zvierat po expozicii k magnezitovym emisidm
ako désledok narusenia rezistencie erytrocytarnej mem-
brany (Reichrtovd, 1982). Hepatotoxicky ucinok
magnezitovych emisii sa u jalovic prejavil stipnutim
aktivity sérovych transamindz (Bire§ ai., 1994).

Vyznamna z hladiska mechanizmu posobenia Mg
na biologické systémy preZivavcov v pricbechu magne-
zitovej zdtaZe je jeho reakcia s niektorymi metabolitmi.
Interakcia Mg s ostatnymi biologickymi ldtkami pre-
bieha v procese absorpcie, intermedidrneho metaboliz-
mu a sekrécie (Vrzgula a i, 1990; Khorasani
a Armstrong, 1992). NajdoleZitejSic u prezivav-
cov st metabolické vztahy Mg s ostatnymi makro-
i mikroprvkami, ale aj lipidovym, sacharidovym a biel-
kovinovym metabolizmom (Waterman a i, 1991;
Brink, 1992). Poznatky o metabolickych zdvis-
lostiach Mg a ostatnych Zivin pocas jeho nadbytoéného
prijmu je moZné aplikovat pri metédach eliminicie to-
xického ucinku Mg na organizmus zvierat.

Ciefom price bolo overil dcinnost kfmnej davky
obohatenej sofami vdpnika, fosforu a tukovym koncen-
traitom pri elimindcii negativneho pdsobenia magnezi-
tovych dletov u vykrmovych bykov.

MATERIAL A METODY

Sledovania prebehli na hospodarstve lokalizovanom
v priemyselnom aglomerdte magnezitovych zavodov
Jel3ava-Lubenik u 72 vykrmovych bykov plemena
Ciernostrakatého a slovenského strakatého v zdstavovej
hmotnosti 210 = 10 kg. Kfmna ddvka u vsetkych zvie-
rat pozostdvala z kukuri¢nej sildZe, sena a tvarovaného
krmiva (seno 38 %, bielkovinové dsusky 22 %, melasa
8 %, kfmna zmes HZB 30 %, kimna sol 1 %, mine-
rilna kfmna prisada MKP; 1 %). Objemové krmivo
pochddzalo z oblasti zapraSovanych magnezitovym
Giletom, 24 zvierat dostdvalo kimnu zmes HZB fortifi-
kovanud dikalciumfosfitom v mnoZstve 100 g na kus
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a dent (pokusnd skupina P1) a dalSich 24 bykov bolo
kimenych zmesou HZB s pridavkom 8% kukuri¢ného
tukového koncentritu (pokusnd skupina P2). Ostatné
zvieratd dostdvali povodnd kimnu zmes HZB (kontrol-
nd skupina K).

Klinické sledovanie vSetkych zvierat sa pocas
overovania robilo pri pravidelnych ndvstevach chovu
(dvakrat mesac¢ne) a na zdklade udajov veterindrnej
a zootechnickej sluzby. Pre §tadium ukazovatelov vnu-
torného prostredia bolo z kaZdej skupiny vybratych
Sest zvierat, od ktorych sa odobrala krv z v. jugularis
pred zahdjenim experimentu (februdr), v marci, aprili,
juni a septembri (koniec experimentu). V krvi sa bez-
nymi hematologickymi metédami stanovil pocet eryt-
rocytov (Er), leukocytov (Lc), hematokritovd hodnota
(Hk) a koncentricia hemoglobinu (Hb) — Slanina,
Dvofdak a kol. (1993). Aktivita sérovych enzymov
aspartataminotransferazy (AST — E.C.2.6.1.1.), alanin-
aminotransferazy (ALT - E.C.2.6.1.2.), gamaglutamyl-
transpeptidazy (GMT — E.C.2.3.2.1.) a alkalickej fosfa-
tazy (ALP - E.C.3.1.3.1.) bola determinovand BioLa
testom (Lachema Brno). Koncentricia albuminu (ALB)
bola v krvnom sére stanovend fluorometricky na pris-
troji Jasco FP 550, celkovych bielkovin (CB) BioLa
testom (Lachema Brno), celkovych imunoglobulinov
(IgC) turbidimetricky (McEwan a i, 1970) a celko-
vého bilirubinu (C. bil.) fotometricky (Jendrassik
a Grof, 1938).

Analyza krvného séra na obsah Ca, Mg, P, Fe, Cu
a Zn bola robend atémovou absorp&nou spektrofoto-
metriou na pristroji Perkin Elmer typ 306 a 1100 po-
stupom podla BireSa (1986). Koncentrdcia uvede-
nych prvkov bola sledovand aj v peceni, oblickdch,
slezine, svalovine a semennikoch 18 bykov (3est zvie-
rat z kazdej skupiny), ktori boli odporazeni na konci
experimentu.

Priemerné denné hmotnostné prirastky sa ziskali in-
dividudlnym vazenim zvierat v mesacnych intervaloch
s presnostou +5 kg. Statistické porovndvanie vysled-
kov analyz medzi jednotlivymi skupinami sa robilo
Studentovym t-testom.

VYSLEDKY

KLINICKY OBRAZ

V klinickom obraze dominoval vyskyt miernych az
profiznych hnacick, ktoré boli striedavo charakteris-
tické pre vsetky skupiny zvierat v prvych dvoch mesia-
coch experimentu. V dalSom obdobi sledovania sa ob-
Jjavovali len sporadicky a ich vyskyt nebol jednoznacne
ovplyvneny aplikaciou dikalciumfosfitu alebo tukové-
ho koncentratu. Medzi ostatné klinické zmeny patrili
kozné alopécie a dermatitis digitalis. Ich vyskyt sa me-
dzi komparovanymi skupinami vyznamne nelisil. Pri-
jem krmiva u sledovanych skupin bol taktiez rovnaky.
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LABORATORNY NALEZ

Hodnoty hematologického profilu si uvedené na
obr. 1 aZ 4. Koncentriacia Hb bola v priebehu sledova-
nia u vietkych zvierat na dolnej hranici referenénych
hodndt, pri¢om najniZ§i Hb sme zistili u vietkych troch
skupin na zaciatku experimentu (P1 - 7,8 £ 0,4; P2 -
7,8+ 0,8; K-8,6=%09 g/l). U vietkych sledovanych
skupin boli hodnoty Er na zaCiatku experimentu na hla-
dine indikujicej anémiu (Pl — 4,6 £ 0,23; P2 - 4,69
047; K - 5,1 £0,5 T/). V dalsom obdobi sledovania
pocet Er u pokusnych skupin a kontroly kolisal v rdm-
ci referenéného rozpitia (5,1-7,9 T/1). Hodnoty Hk
a Lc sa v pricbehu pozorovania medzi sledovanymi
skupinami signifikantne neliSili a pohybovali sa vo fy-
ziologickych hraniciach.

Aktivita sledovanych enzymov a koncentrdcia C.
bil. v krvnom sére je zndzornend na obr. 5 az 9. Hod-
noty AST, ALT a GMT boli poc¢as experimentu u vSe-
tkych zvierat vyrovnané a nevybocili z referenéného
rozpitia. Signifikantné rozdiely v aktivite AST sme
medzi kontrolnou skupinou a pokusnymi zvieratami
v P1, P2 zaznamenali pri aprilovom odbere (P < 0,01)
a pri ALT na konci experimentu medzi K a P2 skupi-
nou (P < 0,01). Hodnoty ALP dosahovali horni fyzio-
logicku hranicu od druhej tretiny sledovania u vietkych
skupin vykrmovych bykov, ale nestatisticky vyssie hla-
diny ALP sme pozorovali v porovnani so skupinou Pl
a P2 v krvnom sére kontrolnych zvierat. Dynamika bi-
lirubinémie mala u sledovanych zvierat vyrovnany
pricbeh a pocas trvania experimentu neprekrocila fy-
ziologické hranice.

Koncentriacia CB a ALB v krvnom sére bykov zo
vietkych skupin bola v priebehu overovacieho pokusu

g

85f

)

75 1 L 1 " n
. . . Vi 1X.

PP}
mesiac

=B~ Pokusna skupina P1 ~+ Pokusna skupine P2

A Konwolns skupine K

I. Koncentrdcia hemoglobinu — Hemoglobin concentration

v referenénom rozpiti a mala rovnaky priebeh (obr. 10,
11). Statistické rozdiely v dynamike imunoglobuliné-
mie sme pozorovali medzi kontrolnou skupinou a ex-
perimentdlnymi P1 a P2 pri aprilovom odbere (P < 0,01,
obr. 12).

Obsah Ca, Mg, P, Fe, Cu a Zn v krvnom sére vySet-
rovanych zvierat je uvedeny na obr. 13 aZ 18. Hladina
Ca v krvnom sére bola na zaciatku pokusu u vySetro-
vanych zvierat vSetkych skupin na dolnej fyziologicke;j
hranici (P1 - 2,02+ 0,09, P2 -2,26 £ 0,10, K-2,15 %
0,08 mmol/l). Mierne zvySenie sérového Ca sme zazna-
menali u vetkych skupin pri marcovom odbere. Naj-
vy$8i obsah Ca v krvnom sére bykov kontrolnej a ex-
perimentdlnych skupin bol na konci experimentu.
Preukazne vy§Sie mnoZstvo Ca v krvnom sére bykov
v pokusnej skupine P1 bolo oproti kontrolnym v jini
(P < 0,01). Dynamika P v krvnom sére mala rovnaky
priebeh u sledovanych skupin zvierat do piateho mesia-
ca experimentu (juinovy odber). Na konci experimentu
boli hladiny P u obidvoch pokusnych skupin v porov-
nani s kontrolnou signifikantne vyssie (P < 0,05). Kon-
centrdcia Mg bola v krvnom sére bykov zo sledovanych
skupin pri zahdjeni experimentu vyrovnané (P1 - 0,76 +
0,10; P2 - 0,88 £ 0,11; K — 0,87 + 0,04 mmol/l). Sta-
tisticky niZ8i obsah Mg sme zistili v druhom mesiaci
experimentu medzi pokusnou skupinou P1 a kontrolou
(P < 0,01). Najvyssi sérovy Mg sme pozorovali pri
aprilovom odbere u zvierat v skupine P2 a K (P2 -
1,37 £0,12; K- 1,37 £ 0,16 mmol/l). V dalsom obdo-
bi sledovanie mnoZstva Mg v krvnom sére vysetrova-
nych bykov nebolo ovplyvnené fortifikiciou kfmnej
davky dikalciumfosfdtom alebo tukovou zloZkou.

Hladiny Fe v krvnom sére mali u vetkych skupin
zvierat pocas pozorovania v porovnani s vychodisko-

T

1X. mesiac

=B~ Pokusna skupine’ P1 —+ Pokusna skupins P2

A Kontrolns skupine K

2. Pocet erytrocytov — Erythrocyte counts

Vysvétlivky pro obr. 1-18 — Explanations for Figs. 1-18: 'month, 2‘:xperimcnu\l group, 3control group
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5. Aktivita AST v krvnom sére bykov — AST activity in the blood
serum of bulls

vymi hodnotami klesajici charakter. Preukazny rozdiel
v obsahu Fe sme medzi kontrolnou skupinou a pokus-
nymi potvrdili v jini (P < 0,01). Klesajuci trend kup-
rémie bol od zaciatku experimentu evidentny u vietkych
sledovanych skupin. Signifikantne vyssie mnozstvo Cu
sme pozorovali v krvnom sére zvierat obidvoch pokus-
nych skupin oproti kontrole pri jinovom odbere (P <
0,01). Vychodiskova zinkémia a hodnoty Zn v krvnom
sére vietkych bykov na konci sledovania boli minimdl-
ne rozdielne. Rozdiel v koncentrdcii sérového Zn na
hladine vyznamnosti P < 0,01 sme medzi pokusnou
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4. Pocet leukocytov — Leucocyte counts
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6. Aktivita ALT v krvnom sére bykov - ALT activity in the blood
serum of bulls

skupinou P1 a kontrolnou potvrdili v piatom mesiaci
experimentu (jinovy odber).

Najvyssie denné hmotnostné prirastky mali za obdobie
experimentu zvieratd, ktoré dostdvali kimnu ddvku oboha-
tend tukovym koncentritom (0,841 kg) a najnizSie v kon-
trolnej skupine (0,675 kg). Priemerné hmotnostné prirastky
u bykov s kimnou davkou fortifikovanou dikalciumfosfa-
tom predstavovali pocas sledovania 0,764 kg. Ked' denny
hmotnostny prirastok v kontrolnej skupine ozna¢ime inde-
xom 100 %, potom u vykrmovych bykov v P1 skupine bol
vyss$i 0 13,2 % a v P2 skupine 0 24.5 %.
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7. Aktivita GGT v krvnom sére bykov — GGT activity in the blood
serum of bulls

umol/l
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45

2.5

=8~ Pokusns skupine' P1 — Pokuene skupine P2

A Kontrolns skupine K

9. Koncentrdcia C. bil. v krvnom sére bykov — C. bil. concentration
in the blood serum of bulls

Obsah Ca, Mg, P, Fe, Cu a Zn v peceni, oblickach,
slezine, svalovine a semennikoch uvadzame v tab. I aZ
V. Tendencia vysSej kumuldcie Ca bola okrem sleziny
vo vietkych analyzovanych orgdnoch u bykov s pri-
davkom dikalciumfosfatu. Signifikantny rozdiel medzi
koncentrdciou Ca sme medzi uvedenou skupinou zvie-
rat a kontrolnymi pozorovali v semennikoch (P < 0,01).
Vyssie mnoZstvo sme vo vySetrovanych orgdnoch zvie-
rat experimentdlnej skupiny P1 zistili v porovnani
s pokusnou skupinou P2 a kontrolnou taktieZ u fosforu.
Preukazné rozdiely na hladine vyznamnosti P < 0,01 sme
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8. Aktivita ALP v krvnom sére bykov — ALP activity in the blood
serum of bulls

gl

70
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=8~ Pokusne skupine' P1 — Pokusna skupina P2

A Kontrolne skupine' K

10. Koncentricia CB v krvnom sére bykov — CB concentration in
the blood serum of bulls

pozorovali medzi obsahom P v slezine u experimental-
nych zvierat P1 a kontrolnymi. Statisticky niZ3ia kon-
centrdcia P bola u zvierat v pokusnej skupine P2 oproti
kontrolnej v peceni a semennikoch (P < 0,05; P < 0,01).
Minimélne rozdiely sme zaznamenali medzi experi-
mentdlnymi skupinami a kontrolnymi zvieratmi v ku-
muldcii Mg vo vietkych sledovanych orgénoch. Naj-
viac Mg kumulovala u vSetkych vySetrovanych bykov
svalovina.

Hladiny Fe, Cu a Zn vo vySetrovanych orgénoch by-
kov boli minimdlne zdvislé na suplementicii krmnej
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I1. Koncentrdcia ALB v krvnom sére bykov — ALB concentration
in the blood serum of bulls
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13. Koncentricia Ca v krvnom sére bykov — Ca concentration in the
blood serum of bulls

davky dikalciumfosfatom alebo kukuri¢nym koncentra-
tom. Signifikantné rozdiely sme evidovali pri kumuld-
cii Fe v obli¢kdch medzi P2 skupinou a kontrolnou
(P <0,05) au Cu v slezine medzi pokusnymi skupina-
mi P1 a P2 a kontrolnou (P < 0,05) a v semennikoch
medzi P1 a K (P < 0,01).

DISKUSIA

Suplementdcia kfmnej ddvky solami vapnika a fos-
foru sa zaklad4d na poznatkoch o vzdjomnom ovplyviio-

40

U ZsT

33
* p<0.05 5
30
** p<0.01
27
24
21F
18F
&
15 " N G s L
", n. V. VI, X, mesiac

=8~ Pokusna skupina P1 — Pokuena skupina P2

A Kontrolns skupins' K

12. Koncentrdcia IgC v krvnom sére bykov - IgC concentration in
the blood serum of bulls

mmoll
33
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n. . . vi. 1X. mesiac

=B~ Pokusna skupine P1 =+ Pokuena skupine P2

=& Kontrolns shupins' K

14. Koncentricia P v krvnom sére bykov — P concentration in the
blood serum of bulls

vani metabolizmu Ca, P a Mg u preZivavcov. Homeo-
statické mechanizmy interakcie Ca, P a Mg prebiehaju
u prezivavcov v procese utilizdcie, intermedidrneho
metabolizmu a vyluCovania a si zavislé na aktivite pa-
rathyroidného horménu, kalcitoninu a 1,25-dihydroxy-
vitaminu D (Reinhardt a i, 1988; Roth a i,
1988). Aktivita uvedenych horménov sa meni podla
diétneho prijmu Ca, P, Mg, telovych zasob makroprv-
kov, produkc¢nej fazy a ich metabolickej potreby
(Rayssiguier ai, 1977; Napoli ai., 1983). Pri
stavoch nevyvdZeného prijmu Ca, Mg, P dochadza
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15. Koncentricia Mg v krvnom sére bykov — Mg concentration in
the blood serum of bulls

umol/l
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17. Koncentrdcia Cu v krvnom sére bykov — Cu concentration in the
blood serum of bulls

u prezivavcov k zvySenej ¢innosti regula¢nych mecha-
nizmov, ktoré sa uplatiiuji na réznej drovni organizmu
(Vrzgula ai., 1990; Brink, 1992). Vysledkom je
potom zniZenie utilizdcie daného prvku, metabolickej
aktivity alebo zvySend sekrécia z organizmu (Rey -
nolds ai, 1991; Khorasani a Armstrong,
1992).

Fortifikdcia kfmnej davky kukuriénym koncentra-
tom v experimentdlnej skupine P2 vychddza z negativ-
neho ucinku tuku na absorpciu horcikovych iénov
z trdviaceho traktu prezivavcov (Georgievskij
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16. Koncentrdcia Fe v krvnom sére bykov — Fe concentration in the
blood serum of bulls
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18. Koncentrdcia Zn v krvnom sére bykov — Zn concentration in the
blood serum of bulls

a i., 1982). ZvySenim tukovej zloZzky v kfmnej davke
sa sucasne zabezpeCuje ndhrada energetickych strat
hna&kujicich zvierat vystavenych magnezitovej zataZi
(Bartko ai., 1991; Bire3, 1992, 1994).

Z pohladu uplatnenia uvedenych mechanizmov pri-
jem dikalciumfosfatu a tukového koncentratu u experi-
mentdlnych bykov neovplyvnil vyskyt perzistujicich
hnaciek hlavne v prvej faze overovania v porovnani
s kontrolnymi zvieratmi. Fortifikdcia kfmnej ddvky
uvedenymi doplnkami sa taktieZ neprejavila u pokus-
nych zvierat oproti kontrolnej skupine na mnoZstve pri-
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I. Koncentrdcia Ca, Mg, P,
fresh tissue)

Fe, Cu a Zn v peleni (mg/kg cerstvého tkaniva) - Concentrations of Ca, Mg, P, Fe, Cu and Zn in liver (mg/kg

Ca Mg P Fe Cu Zn
bi X 52,56 149,39 3052 388 32,52 28,86
sd 3,08 34 34,83 10,84 11,34 1,77
P2, x 4431 142,75 2779 47,19 33,82 34,69
sd 1,04 4,01 50,21 12,89 7.22 6,74
@ x 50,26 146,9 2938 39.2 31,38 32,46
sd 13,26 435 130,61 9.58 10,83 3,14
*=p <005

Vysvétlivky pro tab. I az V - Explanatory notes to Tabs. | to V

pokusnd skupina Pl - experimental group Pl
pokusnd skupina P2 — experimental group P2

kontrolnd skupina — control group

1. Koncentricia Ca, Mg, P, Fe, Cu a Zn v oblickich (mg/kg Cerstvého tkaniva) — Concentrations of Ca, Mg, P, Fe, Cu and Zn in kidneys

(mg/kg fresh tissue)

Ca Mg P Fe Cu Zn
P1 x 110,99 144,83 2319y 428 7.79 16,84

sd 66,37 3.25 135,08 592 2,53 3.8
- x 87.84" 150 2267 94,1 6.84 19,22
sd 29,78 3,39 22,44 53.48 161 3,15
" . 107.9 147 2105 O ass 693 17.13
sd 339 371 235,52 4.06 197 247

*=p <005

I11. Koncentrdcia Ca, Mg, P, Fe, Cu a Zn v slezine (mg/kg Cerstvého tkaniva) - Concentrations of Ca, Mg, P, Fe, Cu and Zn in spleen (mg/kg

fresh tissue)

Ca Mg P Fe Cu Zn
% x 57,61 147.3 26247 1749 34 24,32
sd 7,42 7,51 149,79 74,56 0,83 4,94
o = 61.8 1459 2413 T | 308 2820
sd 2,69 151 294,24 98,33 0.8 325
” x 61,9 1496 | 2384 183.3 5,06 24,67 |
sd 10,31 4,56 75.35 79.2 1,71 3,57
*=p <005
** = p < 0,01

jatého krmiva. Zvy$enie hmotnostnych prirastkov u by-
kov s pridavkom kukuri¢ného koncentritu o 24,5 %
v porovnani s kontrolnymi vysvetlujeme ndrastom
energetickej zloZzky krmiva. Suplementdciou dikalci-
umfosfatom v mnozstve 100 g na kus a defi u zvierat
v P1 skupine sa dosiahlo zvySenie prirastkov oproti
kontrolnym bykom o 13,2 %. Vylepsenie produkénych
vlastnosti krmiva pozorovali u preZivavcov po oboha-
teni kimnej ddvky sofami Caa P (Vrzgula a kol.,
1990; Khorasani a Armstrong, 1992, Mc-
Caughan, 1992).

V naSom pripade okrem zvySenia produkénej kvality
kfmnej ddavky bykov chovanych v exponovanej oblasti
magnezitovych zdvodov sa pridavkom dikalciumfos-
fatu a tuku ocCakdvala elimindcia negativneho uGcinku
nadbytocného prijmu Mg.

42

Prijem dikalciumfosfatu a kukuriéného extrahova-
ného tuku zdsadne neovplyvnil u experimentdlnych by-
kov pri porovnani s kontrolnymi dynamiku ukazovate-
fov hematologického profilu. Z parametrov
hepatdlneho profilu bola pozitivne ovplyvnend u obid-
voch pokusnych skupin oproti kontrolnej v trefom me-
siaci overovania aktivita AST (P < 0,01) a ALT na
konci pozorovania u P2 skupiny (P < 0,01). Dynamika
bilirubinémie sa suplementdciou obidvoch doplnkov
medzi sledovanymi skupinami nemenila. Aktivita ALP
si udrZiavala u kontrolnych zvierat v druhej polovici
experimentu Statisticky nevyznamne vyssie hodnoty, ¢o
je u tejto skupiny dékazom naruSenia minerdlneho me-
tabolizmu (Bire§ a Vrzgula, 1987; Fairbrot-
her, 1994) a poukazuje u pokusnych bykov na efek-
tivnost doplinku dikalciumfosfitu a tuku.

Vel. Med. — Czech, 40, 1995 (2): 3544



1V. Koncentricia Ca, Mg, P, Fe, Cu a Zn v svalovine (mg/kg Cerstvého tkaniva) — Concentrations of Ca, Mg, P, Fe, Cu and Zn in muscles

(mg/kg fresh tissue)

Ca Mg P Fe Cu Zn

x 40,42 161,68 1769 12,39 5:27 34

ol sd 1,48 10,73 297,25 3,33 1.8 0,49
P4 x 39,01 161.3 1769 14,79 5.87 4,03
sd 10,98 8,16 77,48 2,97 2,27 0,27

“ % 42,24 163,45 1 682 26,02 4,63 4,01
sd 7.96 10 136,5 30,01 1,29 0,62

V. Koncentricia Ca, Mg, P, Fe, Cu a Zn v semennikoch (mg/kg Cerstvého tkaniva) — Concentrations of Ca, Mg, P, Fe, Cu and Zn in the

testes (mg/kg fresh tissue)

Ca Mg P Fe Cu Zn

B x 8247 127,22 2 409 14,25 367" 15,57

sd 578 24 449,67 1.48 0,37 1,67

. x 68,91 123 1983 11,19 47 16,23

- sd 4,12 2,87 4238 0.88 0,46 0.84

% x 72,24 127.7 2 408 21,68 49 17,14

sd 5,49 56 213 19.13 0,83 0,93

**=p <00l
Ked berieme do tvahy zistenia Bire¥a a i. LITERATURA

(1994), Ze prijem magnezitového tletu vyvolal u jalo-
vic hypoimunoglobulinémiu, potom fortifikacia kimne;j
davky dikalciumfosfatom a kukuri¢nym extraktom
u experimentalnych zvierat pozitivne vplyvala na pro-
dukciu sérovych IgC. Signifikantné rozdiely v hladi-
ndch IgC sme medzi kontrolnymi a pokusnymi skupi-
nami potvrdili v trefom mesiaci experimentu (P < 0,01).
Dynamika ALB a CB sa skrmovanim uvedenych do-
plnkov u pokusnych bykov oproti kontrolnym vyznam-
ne nemenila.

Vplyv suplementdcie kimnej ddvky dikalciumfosfs-
tom u pokusnej skupiny P1 a tukovym extraktom v P2
skupine sa v porovnani s kontrolnymi zvieratmi na hladi-
ndch sledovanych makroprvkov vyznamnejsie prejavil vo
vySetrovanych organoch ako v krvnom sére. Tendencia
vy33ej kumuldcie Ca bola okrem sleziny vo vsetkych ana-
lyzovanych organoch u bykov s pridavkom dikalcium-
fosfétu. Obdobna zavislost na skrmovani dikalciumfosf4-
tu bola aj pri fosforu. Minimélne rozdiely sme vsak
zaznamenali medzi experimentdlnymi skupinami a kon-
trolnymi zvieratmi v ukladani Mg vo v3etkych sledova-
nych organoch. Distribicia P, Ca, Mg v analyzovanych
mikkych tkanivdch pokusnych a kontrolnych bykov zod-
poveda ich metabolickej aktivite a je v silade s doterajsi-
mi poznatkami (Vrzgula ai., 1990; Brink, 1992).
Odozva koncentrdcie Fe, Cu a Zn v krvnom sére a vy-
Setrovanych orgdnoch experimentdlnych zvierat bola
na podany dikalciumfosfat a tukovy extrakt minimalna
a signifikantné rozdiely, ktoré sme v priebehu overova-
nia zaznamenali medzi pokusnymi skupinami a kon-
trolnou neprejavili jednoznaéni zavislost. Zistené hla-
diny analyzovanych mikroprvkov v krvnom sére
a orgdnov vSetkych bykov indikovali karenciu Fe, Cu
aZn(Underwood, 1977; Bires, 1991).
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OCCURRENCE OF LEVAMISOLE- AND
TETRAMISOLE-RESISTANT GASTROINTESTINAL (GI)
NEMATODES IN SHEEP

NALEZ GASTROINTESTINALNYCH NEMATODOV U OVIEC
REZISTENTNYCH K LEVAMIZOLU A TETRAMIZOLU"

J. Prasli¢ka’, P. Pilko?, M. Varady', J. Corba'

'nstitute of Parasitology, Slovak Academy of Sciences, KoSice, Slovak Republic
*District Veterinary Administration, Trencin, Slovak Republic

ABSTRACT: Two experiments were carried out with sheep naturally infected with gastrointestinal nematodes to evaluate
cfficacy of anthelmintics using in vivo faecal egg count reduction (FECR) test. In experiment 1 with 28 ewes, the following
efficacy of anthelmintics given at recommended dose rates was observed: albendazole 99.4%, ivermectin 99.3% and levami-
sole 81.8%. In experiment 2 with 18 ewes, tetramisole exhibited 71.3 % efficacy. Suspected resistance to imidothiazole
anthelmintics was confirmed by in vitro larval development test (LDT) — minimal inhibition concentration (MIC) values were
estimated at 2.0 pg/ml. Infective larvae L3 cultivated from eggs produced by the population of resistant helminths were
identified as Ostertagia and Trichostrongylus spp.

sheep; efficacy of anthelmintics; anthelmintic resistance; FECR test; LDT; levamisole; tetramisole; gastrointestinal nematodes

ABSTRAKT: V dvoch experimentoch u bahnic prirodzene infikovanych gastrointestinilnymi nematédmi sme in vivo testom
redukeie poctu vajicok vo faeces (FECR test) skimali d¢innost vybranych antihelmintik. V prvom experimente na 28 zvie-
ratdch sme po aplikdcii doporudenych ddvok zistili tito efektivnost: albendazol 99,4 %, ivermektin 99,3 % a levamizol
81,8 %. V druhom experimente na 18 bahniciach sme zistili len 71,3% d¢innost tetramizolu. Suspektni rezistenciu gastroin-
testindlnych nematédov k imidotiazolovym antihelmintikdm sme potvrdili aj in vitro testom vyvinu lariev (LD test), ked
hodnoty minimdlnej inhibi¢nej koncentricie (MIC) boli az 2,0 pg/ml. InfekEné larvy ziskané z vajicok rezistentnej populécie
helmintov boli identifikované ako Ostertagia spp. a Trichostrongylus spp.

ovee; dcinnost antihelmintik; rezistencia voci antihelmintikdm; FECR test; LDT; levamizol; tetramizol; gastrointestindlne

nematdédy

0vVoD

Rezistencia voci antihelmintikdm je roz$irend na
vietkych kontinentoch a je dokumentovand mnohymi
autormi. Prehlad sprdv o jej vyskyte v chovoch oviec
uviddza Vdarady (1994). Levamizolovd rezistencia
bola zistend v Austrdlii, na Novom Zélande, v USA,
v Juhoafrickej republike a v Keni. V Eurdpe bola po-
tvrdend zatial' len v Ddnsku.

Vysoku aktudlnost problematiky gastrointestindl-
nych nematédov oviec na Slovensku dokumentuje ich
100% prevalencia (Vdrady a Praslicka, 1993).
Infekcie vyvolané tymito parazitmi mdZu zapri€init aj
pri subklinickych formach, ktoré si v naSich podmien-
kach najcastejSie, znacné straty na uzitkovosti. Dolezitd
dlohu preto zohrdvaji icinné metédy boja proti tymto
parazitézam. NajcastejSie sa pouZivaju Sirokospektral-
ne antihelmintikd, najmi benzimidazoly (albendazol,

fenbendazol), imidotiazoly (levamizol, tetramizol),
avermektiny a milbemyciny (ivermektin, doramektin
a moxidektin).

V poslednom desafro&i bolo uverejnenych mnoho
sprav o vyskyte nematddov, ktoré si voci tymto lieci-
vam rezistentné. Na Slovensku boli zistené benzimida-
zol-rezistentné nematédy oviec (Praslic¢ka a i,
1994a). Tato problematika je aktudlna aj pri kozich,
kde sme zistili polyrezistentné nematédy Ostertagia
spp. (rezistentné voci albendazolu, levamizolu, tetrami-
zolu a ivermektinu) v importovanych stddach (Véra-
dy ai, 1993; Vdrady ai., 1994). Definiciu a pri-
¢iny vzniku rezistencie v nasej odbornej tlaci opisali
Vesely ai. (1992) a Prasli¢ka a Vdrady
(1993).

V tomto prispevku uvadzame prvy ndlez gastrointes-
tindlnych nematédov oviec na Slovensku rezistentnych
k imidotiazolovym antihelmintikdm.

* Vysledky boli ziskané pri rieSeni vnitorného grantu SAV ¢. 163/1991-1993 a 2/1363/1994
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MATERIAL A METODY

Na zistenie uc¢innosti antihelmintik sme urobili dva
experimenty. V prvom experimente sme pouZili dvad-
satosem pasticich sa bahnic plemena zuglachtend valas-
ka vo veku od jedného do dvoch rokov s prirodzenou
infekciou gastrointestindlnych nematodov z ¢elade 7ri-
chostrongylidae. Zvierata boli oznaCené a rozdelené do
Styroch pokusnych skupin, v ktorych sme vykonali in
vivo test redukcie poctu vajicok v truse (Faccal egg
count reduction test — FECR test; Coles ai., 1992).
Po odbere rektdlnych vzorick féces boli ovciam prvy
deri experimentu aplikované jednotlivé antihelmintika
v doporucenych terapeutickych ddvkach nasledovne:
1. skupina — albendazol (Aldifal susp. 2,5 %, MEVAK
a. s., Nitra), 2. skupina — levamizol (Revlin, MEVAK
a. s., Nitra), 3. skupina — ivermektin (Ivomec inj., MSD
AGVET, USA) a §tvrtd, kontrolnd skupina ostala nelie-
cend.

Vzorky féces boli opil individudlne odobrané 10 dni
po podani lie¢iv. Na stanovenie EPG (pocet vajicok
v 1 g féces) sme pouzivali citlivii centrifugacno-flotac-
ni metédu (Anonym, 1986) v modifikdcii podla
Vidradyho (1993). Na zdklade porovnania EPG vzo-
riek z obidvoch odberov sme potom stanovili dcinnost
pouZitych antihelmintik.

V druhom experimente na 18 ovciach sme vykonali
FECR test s tetramizolom (MEVAK a. s., Nitra). V lic-
&enej skupine bolo 10 ks oviec a 8 ks v neliecenc) kon-
trole. Zo vzoriek z prvého diia experimentu sme ziskali
vaji¢ka a podrobili ich aj dvom in vitro testom: testu
vyvinu lariev (Larval development test - LDT; Co-
les ai., 1988) s levamizolom a testu liahnutia lariev
(Egg hatch assay — EH test; Coles ai., 1992) s tia-
bendazolom.

Vajicka vyluc¢ované nematédmi, ktoré prezili terapiu
tetramizolom, sme kultivovali do Stadia 1.3 metodou

podlfa Robertsa a O Sullivana (1950). Tieto
infek¢né larvy sme potom identifikovali podla Hu -
linskej (1969).

VYSLEDKY

Vysledky in vivo FECR testu na detekciu rezistencie
voci antihelmintikdm sd uvedené v tab. 1.

Po podani albendazolu sme zistili 99,4% redukciu
poctu vaji¢ok, po podani levamizolu 81,8% redukciu
a v skupine, kde sme ovciam podali ivermektin, bola
redukcia poctu vajicok 99.3%. Uvedené percentudlne
hodnoty uddvaji zdrover d¢innost lieciv.

Nasledne sme vykonali FECR test s tetramizolom,
u ktorého sme zistili 71,3% ucinnost (tab. II). Sucasne
sme vykonali in vitro test vyvinu lariev, ktorym sme
rezistenciu potvrdili. Minimadlna inhibi¢na koncentrécia
(MIC) bola zistend medzi 1.0 a 2.0 pg/ml (hrani¢na
hodnota je 1,0 pg/ml). Dobrd d¢innost benzimidazo-
lového antihelmintika albendazol bola potvrdena in vit-
ro testom liahnutia lariev, kde EDgy mala hodnotu
0,04 pg/ml (hranicna hodnota je 0,1 pg/ml).

[dentifikdciou infekénych lariev ziskanych z popu-
licie, ktora prezila terapiu tetramizolom, sme zistili pri-
tomnost len Ostertagia spp. (62 %) a Trichostrongylus
spp. (38 %), kym pred terapiou sme zistili larvy rodov
Ostertagia, Trichostrongylus, Haemonchus a Chaber-
la.

DISKUSIA

Rezistencia helmintov voéi antihelmintikdm bola
donedavna na nasom dzemi nezndma. Podobne ako
v inych krajindch, aj u nds sa po zavedeni Sirokospekt-
ralnych antihelmintik ticto lic¢iva stali prakticky jedi-

1. Ucinnost réznych antihelmintik proti prirodzenej infekeii trichostrongylidmi u oviee — Efficacy of various anthelmintics against natural

trichostrongylid infection in sheep

Lictivo' Cnah)
Albendazol 50p. 0. 7
Levamizol 7.5p. 0. 7
Ivermektin 025 c. 7
Kontrola’ neliedend skupina® 7

Priemer EPG + SD Pricmer EPG * SD = Redukera poctu
(1. deq)? (10. dei)’ vajicok® (%)
H;t 18.3 03+07 -9‘).4
86.2+61.3 157% 155 81.8
582+ 238 04+ 1.1 99,3
404 +26.1 36,3 £ 22,1 -

'anthelmintic, *dose, *number of animals per group, *mean EPG + SD (day 1) *mean EPG + SD (day 10), “reduction in cgg number, Teontrol,

*untreated group

11. Ucinnost tetramizolu na prirodzend infekciu trichostrongylidov u oviee — Efficacy of tetramisole against natural trichostrongylid infection

in sheep
o ot Divka? Pocet zvierat
Liecivo (mg/kg) v skupinc’ |
Tetramizol 15,0 p. 0. 10
Kontrola’ neliecend skupina® 8

Priemer EPG + SD Priecmer EPG + SD | Redukcia poctu
(1. den) (10. den)’ | vajicok® (%)
2472+ 1110 71,2+ 76,7 l 71,3 ’l
2664 % 1219 2490 £ 1159 | -

'anthelmintic, *dose, *number of animals per group, “mean EPG £ SD (day 1), Smean EPG + SD (day 10), “reduction in egg number. "control,

funtreated group
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nym prostriedkom pre boj s helmintézami. Pri bez-
nom sortimente 2-3 pripravkov, ktoré boli na naom
trhu v minulosti k dispozicii, nebolo mozné ich sys-
tematické obmiefanie. Sustavné pouZivanie napr.
benzimidazolovych antihelmintik vyustilo do postup-
ného oslabovania ich Géinnosti a do vyvinu rezisten-
cie u nematédov gastrointestindlneho traktu v niek-
torych chovoch oviec na Slovensku (Praslic¢ka
ai., 1994b).

Levamizol (najmd v pripravkoch Helmisan, Nil-
verm) a tetramizol (v pripravku Revlin) st imidotiazo-
ly-levamizol je L forma a tetramizol je racemickou
zmesou D a L formy (Marriner a Bogan, 1986)
a posobia ako cholinergni agonisti na neuromuskular-
nych spojoch (Lewis ai., 1980). Aj podla mechaniz-
mu G¢inku patria do tej istej skupiny a existuje medzi
nimi fenomén skriZenej rezistencic (Coles, 1991 —
osobnd konzultdcia). Levamizol a tetramizol patrili
u nds, popri benzimidazolovych lieCivach, v posled-
nych 20 rokoch k najpouZivanej§im antihelmintikdm.
Vyskyt rezistencie voci tymto liecivam v chovoch oviec
sa preto dal odakdvat. Predpokladdme, Ze pri rozsiah-
lejSom prieskume by boli levamizol-rezistentné nema-
t6dy zistené aj v dalSich chovoch oviec.

I napriek viacerym ndlezom rezistentnych nematé-
dov na naSom tdzemi situdcia v ich vyskyte a hladinich
rezistencie tu zatial nic je takd vizna, ako v niektorych
inych krajindch s rozvinutym chovom oviec alebo koz.
Tam si epizootologickd situdcia vyzaduje vysoku fre-
kvenciu aplikdcie lieciv (niekedy aj v dvoj-trojtyzdiio-
vych intervaloch; Coles, Wolmarans — osobné
konzultacie) a rezistencia vo¢i antihelmintiku sa moze
vyvinit uZ po jednom roku jeho pouZivania (Barton,
1983). Vysledkom je potom vysokd prevalencia rezis-
tentnych nematédov. Aktudlne price dokumentuji ich
vyskyt napr. v 44 % chovov oviec a v 65 % chovov
kéz v juhozdpadnom Anglicku a Walese (Hong
a Hunt, 1993), alebo v 90 % ovcich fariem v Juho-
africkej republike (Van Wyk a Van Den
Merve, 1993). Tiez v Austrdlii je prevalencia rezis-
tentnych nematédov vysoka: z 1 139 vySetrenych cho-
vov oviec bola zistena rezistencia voci benzimidazolom
az v 85 % a vod&i levamizolu v 28 % chovov, kdeZto
rezistenciu voci ivermektinu zistili len v troch pripa-
doch (Rolfe, 1993).

Tazisko boja proti vzniku rezistencie spociva v pre-
vencii. NajddlezitejSimi opatreniami st obmedzovanie
pouZivania antihelmintik na najnutnej$iu moZni mieru
a neustdle obmienanie pripravkov s réznymi mechaniz-
mami u¢inku. Dal3imi zdsadami su: poddvanie dosta-
to¢nych davok lieciv — podla zasady radSej mierne pre-
ddvkovat ako podddvkovat; nepouZivanie antihelmintik
po expiraénej dobe, ktoré spdsobia neplnohodnotny
Gcinok lieCiva a tym vlastne aj podddavkovanie; vhodné
chovatelské a pastevné metédy ako aj opatrenia pri pre-
sunoch zvierat (Praslicka, 1994).

Dékaz pritomnosti rezistentnych kmeiiov nematd-
dov na izemi Slovenskej republiky zdoraziiuje nevy-
hnutnost pravidelného monitorovania vyskytu rezisten-
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cie. Sledovanie ucinnosti antihelmintik by sa malo vy-
kondvat aspoii raz ro¢ne (Prasli¢ka, 1993).
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THE EFFECT OF THE BENTAZONE HERBICIDE
ON HEMATOLOGICAL PARAMETERS IN SHEEP IN THE
CONDITIONS OF ACUTE AND SUBCHRONIC INTOXICATION

VPLYV HERBICIDU BENTAZON TP NA HEMATOLOGICKE
UKAZOVATELE U OVIEC V PODMIENKACH AKUTNEJ
A SUBCHRONICKEJ INTOXIKACIE

J. Sély, P. Kaémar, J. Neuschl, J. JantoSovic¢

University Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: Hematological changes at poisoning with the bentazone herbicide manufactured by the Research Institute of
Chemical Technology in Bratislava were investigated in sheep of the Slovak Merino breed. Acute intoxication in seven head
of sheep was induced by a single application of bentazone with cannula at a sublethal dose of 1,450 mg/kg live weight.
Bentazone was diluted with sunflower oil at a ratio 1 : 5. Subchronic intoxication was induced by an administration of
bentazone in feed to the sheep for 84 days: a dose of 175 mg/kg live weight (1/10 of LDsg) for the first experimental group
(six head), and a dose of 97.5 mg/kg live weight (1/12 of LDs;) for the second experimental group (six head). The control
group did not receive any dietary bentazone. Acute intoxication with herbicide did not cause any statistically significant
changes in hemoglobin, erythrocyte and leucocyte counts in the sheep within 120 hours after application. In comparison with
the physiological standard, a slight increase in the percentage of neutrophils and a decrease in the lymphocyte percentage
were observed. The values of cosinophils, basophils and monocytes remained unchanged. Observation of subchronic intoxi-
cation did not reveal any significant negative effect of the two doses of the herbicide within 84 days on the hematological
parameters. Our experiments demonstrate that bentazone does not negatively influence blood formation.

sheep; bentazone herbicide; hematological changes

ABSTRAKT: Sledovali sme hematologické zmeny pri akiitnej a subchronickej otrave oviec herbicidom bentazén, ktorého
vyrobcom je Vyskumny dstav chemickej technolégie v Bratislave. Pri $tddiu akitnej intoxikacie bol bentaz6n podany ovciam
jednordzovo sondou v subletdlnej ddvke 1 450 mg/kg Zivej hmotnosti. V obsahu hemoglobinu, v poéte erytrocytov, leukocy-
tov, ako aj v percentudlnom zastipeni jednotlivych druhov leukocytov neboli zistené Statisticky preukazné zmeny do 120 ho-
din od aplikdcie tohto herbicidu. V porovnani s fyziologickou normou sme zistili mierne zvy3enie percentudlneho zastipenia
neutrofilov a zniZenie podielu lymfocytov. Hodnoty eozinofilov, bazofilov a monocytov neboli zmenené. Ked bol ovciam
podédvany herbicid v krmive v ddvke 195 mg a 97,5 mg/kg Zivej hmotnosti nezaznamenali sme pocas 84 dnf jeho negativny
vplyv na hematologické ukazovatele. Dosiahnuté vysledky poukazuji, Ze bentazén nemé negativny vplyv na krvotvorbu.

ovce; herbicid bentazén; hematologické zmeny

UvoD by krvi (Chi a i.,, 1977). Na toxické pdsobenie su

zvlast citlivé erytrocyty Janto3ovi&, 1971). ZniZe-

Problematika moznych negativnych dcinkov novo-
zavadzanych pesticidov u hospodarskych a volne Ziju-
cich zvierat nastoluje poZiadavku ziskal ¢o najkom-
plexnejSie poznatky o miere ich toxikologického
rizika. Pre objektivizdciu ich negativnych biologickych
ucinkov je nevyhnutné sledovat aj hematologické para-
metre.

Krv ako dolezity ¢lanok humoridlnej regulicie po-
skytuje dobré moZnosti sledovania toxického pdsobe-
nia roznych chemickych litok na organizmus zvierat.
Tieto mdzu nepriaznivo pdsobit na krvotvorné orgény,
samotni krv alebo mdZu ovplyvnit biochemizmus tvor-
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nie poétu leukocytov mdZe mat nepriaznivy vplyv na
obranni schopnost organizmu (Dorn, 1964). Pri nie-
ktorych intoxikdcidch dochddza k zmendm neutrofil-
nych granulocytov (Slanina ai., 1985). Hemopoe-
ticky systém ma tieZ doleZiti dlohu pri adaptécii
organizmu na rozne zataZe (Chyla ai., 1975).

Z hladiska chemickej Struktiry patri bentazén do
Sirokej skupiny heterocyklickych zligenin — k diazi-
nom. Ide o 3-izopropyl-1 hydro-2, 1,3 benztiadiazin-4-
-on-2, 2-dioxid s mernou hmotnostou 240,3.

Prakticky je nerozpustny vo vode, dobre rozpustny
v organickych rozpusfadldch a v rastlinnych olejoch
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(Sedokur, 1986). PouZiva sa ako kontaktny selektiv-
ny herbicid. Md ucinok proti §irokému okruhu burin -
vo fazuli, s6je, hrachu, kukurici, zemiakoch, obili a ry-
Zi(Jowers ai., 1985). Toxicky d¢inok bentazénu na
rastliny sa prejavuje cestou inhibicie fotosyntézy
(Corbert, 1984).

Bentazén domicej proveniencie (Bentazén TP) sa
Ii§i od bentazénu vyrdbaného v zahrani¢i (Nemecko)
tym, Ze je syntetizovany z inych vychodzich litok,
a preto mdZe obsahovat iné vedlajsie produkty syntézy.
Z hPadiska miery akiitnej toxicity bola pozorovand ur-
&itd druhovd zdvislost citlivosti zvierat na bentazén
(Neuschl a Ka&¢madr, 1992).

Z dostupnych prameiiov toxikologickych $tidii her-
bicidu bentazén domdcej proveniencie (Bentazén TP)
chybajui ddaje o hematologickych zmendach. Doterajsie
price o toxickom pdsobeni tohto herbicidu boli zame-
rané na ziskanie klinickej symptomatoldgie pri akiitnej
ordlnej toxicite u laboratérnych zvierat (Sedokur,
1986; Melnikov a i., 1980), oviec (Neuschl
a Kac¢mar, 1992), krélikov a baZantov (Neuschl
a Kadmdr, 1993). Klinické zmeny pri chronickej
otrave Bentazénom TP popisali Neuschl a i.
(1992). VzhPadom na uvedené sme sledovali aj sub-
chronicku intoxikdciu oviec herbicidom Bentazén TP
so zameranim na hematologické ukazovatele, ktoré su
dolezité pre komplexni toxikologicku testdciu.

MATERIAL A METODY
AKUTNA INTOXIKACIA

Pozorovania sme robili na siedmich jarkdch plemena
slovenské merino o hmotnosti 26-29 kg. Ovce boli po-
¢as pokusu krmené zbilancovanou kfmnou dévkou
(CSN 46 7070), ktord obsahovala 1 kg sena licneho
a melasové krmivo M v ddvke 10 g/kg hmotnosti. Ov-
ce mali vodu k dispozicii ad libitum.

Bentazén TP bol dodany jeho vyrobcom (Vyskumny
ustav chemickej technolégie, Bratislava) a poddval sa
ovciam jednordzovo v subletdlnej ddvke 1 450 mg/kg
Zivej hmotnosti, a to sondou rozpusteny v slne¢nico-
vom oleji v pomere 1 : 5. Krv bola na hematologické
vySetrenie odoberand z vena jugularis pred podanim
bentazénu a 6, 12, 24, 36, 48, 72, 96 a 120 hodin po
jeho aplikdcii.

SUBCHRONICKA INTOXIKACIA

V pokuse sme pouZili jarky plemena slovenské me-
rino s hmotnostou 32,8-44,5 kg vo veku 14-15 mesia-
cov. Zvierata boli rozdelené do troch skupin.

Prvd pokusnd skupina pozostavala z troch $kopov
a z troch bahnic. Bentazén TP bol ovciam priddvany
do melasového krmiva M po jeho predchiddzajicom
rozpusteni v rastlinnom oleji a to denne v ddvke
195 mg/kg Zivej hmotnosti, t. j. 1/10 z LDgq. V druhej
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pokusnej skupine boli tri bahnice a tri $kopy. Bentazén
dostavali ovce denne s melasovym krmivom v davke
97,5 mg/kg Zivej hmotnosti, t. j. 1/20 z LDg,. Tretia
skupina bola kontrolnd a boli v nej dva Skopy a tri bah-
nice.

V3setky tri skupiny oviec boli kimené: 1 kg li¢neho
sena, 0,46 kg melasového krmiva M obsahujiceho me-
lasu, mackany ovos, pSeniéni muku, rézne otruby
a minerdlnu kfmnu prisadu. Po $iestich tyZdiioch poku-
su bola ddvka sena zvy3end na 1,5 kg. K vode mali
zvieratd neobmedzeny pristup. Melasové krmivo, do
ktorého bol pokusnym zvieratdm primieSany bentazon,
bolo poddvané vidy v rannych hodindch.

Zvierata boli ustajnené v individudlnych kotercoch
a pred pokusom boli vySetrené klinicky a koprologic-
ky. S poddvanim bentazénu sa zacalo po 12-diiovej
adaptacii zvierat.

Krv bola ovciam odoberand z vena jugularis, a to
pred podanim bentazénu a v priebehu jeho poddvania
na 14., 28., 42., 56., 70. a 84. def.

V oboch pokusoch sme pouzili hematologické me-
tody ako ich uvddza Slanina ai. (1985). Vysledky
boli Statisticky vyhodnotené Studentovym t-testom.

VYSLEDKY
AKUTNA INTOXIKACIA

V obsahu hemoglobinu nedoslo v podmienkach
akutnej intoxikécie k preukaznym zmendm. Jeho hod-
noty sa pohybovali vo fyziologickych hraniciach v roz-
piti od 127,2 g/l (12 hodin po aplikdcii) do 100,8 g/l
(72 hodin po podani).

Zhodny priebeh bol zisteny aj v polte erytrocytov.
Najvyssi podet erytrocytov sme zistili po 12. hodine
(12,5 T/1) a najnizsi po 72. hodine (7,9 T/1) od zaciatku
aplikdcie bentazonu. Vo vsetkych sledovanych caso-
vych intervaloch sa po&et Cervenych krviniek pohybo-
val vo fyziologickych hraniciach a neboli vyznamné
zmeny medzi jednotlivymi vySetreniami.

Pocet leukocytov pred podanim bentazénu bol
8,4 G/I. Na Siestu hodinu po jeho aplikédcii ich pocet

stipol na 11,2 G/l a v dalSich ¢asovych intervaloch

doslo k miernemu poklesu na 6,6 G/I po 120. hodine
po aplikécii bentazénu. Zmeny vsak neboli signifikant-
né a hodnoty vo vsetkych Casovych intervaloch boli
v norme.

Pri vySetrovani diferencidlneho krvného obrazu sme
zistili po podani bentazénu v porovnani s fyziologic-
kou normou zvysenie neutrofilov po Siestich hodinach
od aplikdcie (61 %), 24 hodindch (62 %), 36 hodin4ch
(59 %), 48 hodinach (60 %) a 72 hodindch (73 %). Aj
v ostatnych ¢asovych intervaloch sa ich hodnoty pohy-
bovali na hornej hranici fyziologickej normy. Percen-
tudlne zastipenie lymfocytov bolo pod spodnou hrani-
cou na Siestu hodinu po aplikdcii (36 %), 24. hodinu
(35 %), 36.—-48. hodinu (36 %) a na 72. hodinu.
(26 %).
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Hodnoty eozinofilov, bazofilov a monocytov boli
vo vietkych ¢asovych intervaloch vo fyziologickych
hraniciach.

SUBCHRONICKA INTOXIKACIA

Priemerny obsah hemoglobinu pred pokusom sa
u kontrolnej skupiny (96,9 g/l) a druhej pokusnej sku-
piny (100,8 g/l) pohyboval pri dolnej fyziologickej hra-
nici. U prvej pokusnej skupiny oviec bol obsah hemo-
globinu 116,2 g/l. V prvom tyZdni pokusu poklesol
obsah hemoglobinu u vietkych troch skupin oviec pod
fyziologicki normu. Pokles pokracoval az do ukonce-
nia pokusu. Rozdiely medzi pokusnymi skupinami
a kontrolnou skupinou oviec neboli Statisticky vyznam-
n¢ ani v jednom Casovom intervale.

Pocet erytrocytov sa u kontrolnej a prvej pokusnej
skupiny pohyboval v priebehu celého pokusu v rozpati
fyziologickych hodndt. V druhej pokusnej skupine sme
zaznamenali zniZenie poctu erytrocytov pod fyziologic-
ki hranicu na 56. deii (7,75 T/1) a na 84. dei (7,11 T/1).
Rozdiely v pocte erytrocytov medzi kontrolnou a po-
kusnymi skupinami v8ak neboli signifikantné.

Pocet bielych krviniek sa u kontrolnej a oboch po-
kusnych skupin pohyboval vo vsetkych pripadoch vy-
Setrenia vo fyziologickych hraniciach a neboli zistené
Statisticky vyznamné rozdiely medzi jednotlivymi sku-
pinami oviec. Takisto neboli zistené preukazné rozdie-
ly v percentudlnom zastipeni jednotlivych druhov bie-
lych krviniek (neutrofily, lymfocyty, monocyty,
cozinofily, bazofily) medzi kontrolnou a pokusnymi
skupinami zvierat.

DISKUSIA

O hematologickych zmendch pri réznych intoxi-
kdciach referuji mnohi autori (Dorn, 1964; Fried
a JantoSovic¢, 1968; JantoSovi¢, 1971,
Lanza ai., 1980 a inf). Z uvedenych $tidii vyplyva,
ze pri otravach dochddza najcastejSie k poklesu v pocte
crytrocytov, obsahu hemoglobinu, k leukopenii, trom-
bopenii, cozonofilii, a to v zdvislosti od koncentrécie
sledovanych toxickych latok.

Nase vysledky v hematologickych $tudiach akitnej
intoxikdcie herbicidom bentazén nemdZeme porovnal
s vysledkami inych autorov, nakolko nebol este v tom-
to smere overovany na hospodarskych zvieratich. Vy-
sledky Stidie po 90 dnovej aplikdcii bentazénu v davke
101 mg/kg u potkanov (Inczinger, 1987) su zhodné
s naSimi zisteniami.

Aj ked' sa pri Stadii subchronickej toxicity pohybo-
val obsah hemoglobinu pri niektorych vySetreniach pod
dolnou hranicou fyziologickej normy, nebol tento po-
kles sposobeny tymto herbicidom, nakolko zmeny boli
zistené aj u kontrolnej skupiny oviec. Podobni dyna-
miku zmien sme zaznamenali aj v poéte Cervenych kr-
viniek.
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Vysledky klinickych a biochemickych $tidii intoxi-
kdcie u oviec, krdlikov a baZantov (Kadmidr a i,
1988; Neuschl a Kadmadr, 1992, 1993) preuka-
zali, Ze bentazén mda nizku ordlnu toxicitu. Aj nase
vysledky hematologickych parametrov u oviec, ktoré
sme ziskali v podmienkach akitnej a subchronicke;j in-
toxikdcie potvrdzujd, Ze sledovany bentazén sa javi ako
bezpecny herbicid.
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QUANTIFICATION OF RESIDUAL VIRULENCE OF THE
VNUKOVO0-32/107 RABIES VIRUS VACCINATION STRAIN

KVANTIFIKACIA ZBYTKOVEJ VIRULENCIE VAKCINACNEHO
KMENA VIRUSU BESNOTY VNUKOVO0-32/107

$. Svréek', R. Ondrejka', Z. BeniSek', O. J. Vrtiak', M. A. Selimov?, J. Zavadova',
A. f)urovel, J. Sﬁliové], M. Madar'

IRabiological Laboratory of the University of Veterinary Medicine and the Institute
of Experimental Veterinary Medicine, Kosice, Slovak Republic
*WHO Reference Centre for Rabies, Moscow, Russia

ABSTRACT: The present work summarizes the results of 11 groups of experiments carried out with the aim to complexly
quantify the residual virulence of a cold mutant of the Vnukovo-32/107 rabies virus vaccination strain intended for the
preparation of an oral rabies vaccine (Kamark) for the immunization of free-living carnivores. According to WHO prescrip-
tions, residual virulence was quantified in experiments on carnivores, mainly red foxes (Vulpes vulpes) — the presumed target
species, and farm-bred polar foxes (Alopex lagopus) — a related species. Further experiments were carried out in cats, dogs,
non-target autochthonous micromammals, predatory birds (Microtus arvalis, Apodemus flavicollis, Falco tinnunculus) and in
a large number of laboratory animals — white mice. At oral administration (including extremely high doses) the strain
Vnukovo-32/107 proved to be apathogenic to the target carnivores — Vulpes vulpes and Alopex lagopus as well as cats, dogs
and the autochthonous micromammals. For Falco tinnunculus the strain proved to be apathogenic even at intramuscular and
intracerebral administration. The residual virulence of the Vnukovo-32/107 vaccination strain, also quantified by comprehen-
sive model experiments on white mice of different weight categories that had been infected orally, subcutaneously, intramus-
cularly, intracerebrally, by contact, with ingestion of rabic material or by modelled immune suppression, proved to be
extremely low-levelled. The strain under investigation revealed a high level of attenuation and a low level of residual virulence
and proved to be suitable for the preparation of non-reactogenic oral vaccine intended for foxes, an extremely susceptible
target species. '

rabies; immune prophylaxis of rabies; oral rabies vaccine; vaccine reactogenicity; Vnukovo-32/107 vaccination strain; residual
virulence; target and non-target animal species

ABSTRAKT: V préci st sumarizované vysledky siboru 11 skupin rozsiahlych pokusov zameranych na komplexni kvanti-
fikdciu zbytkovej virulencie chladového mutantu vakcinaéného kmefia virusu besnoty Vnukovo-32/107 urceného o. i. pre
pripravu Zivej ordlnej vakciny Kamark pre imunizéciu volne Zijucich karnivorov. Podla doporu¢eni WHO zbytkovi virulencia
vakcinainého kmefia bola kvantifikovana predovietkym v pokusoch vykonanych na karnivoroch: zv14s( predpokladanom
cielovom druhu - liskach obycajnych (Vulpes vulpes) a tiez pribuznom druhu - farmovych liskach polarnych (Alopex lago-
pus). Dalsie pokusy boli vykonané tiez na mackdch a psoch domécich. Pokusy na neciefovych druhoch autochténnych
mikromamadlii a pernatych dravcoch boli vykonané v obmedzenom rozsahu; na rySavke Zltohrdlej (Apodemus flavicollis),
hrabosovi polnom (Microtus arvalis) a sokoloch mysiakoch (Falco tinnunculus). Cast pokusov bola vykonané ako modelové
na velkom pocte laboratérnych zvierat — bielych mySiach. Testovany kmei pri ordlnej aplikdcii (vritane extrémne vysokych
ddvok) je pre ciefové karnivory — liSky obycajné, tiez lisky poldrne, macky domdce, psy domédce a do pokusov zahrnutych
dvoch druhov autochténnych hlodavcov apatogénny. Pre sokoly mySiaky je apatogénny aj pri intramuskuldrnej a intracereb-
rdlnej aplikdcii. Zbytkovad virulencia vakcinacného kmena Vnukovo-32/107 — kvantifikovana tieZ v rozsiahlych porovnédvacich
modelovych pokusoch na bielych mysiach réznych hmotnostnych kategérii, infikovanych orélne, subkutdnne, intramuskuldrne
a intracerebrélne, tieZ kontaktom a ingesciou rabického materidlu, modelovanim imunosupresie, je mimoriadne nfzka. Z vy-
sledkov pokusov vyplyva vysoky stupeii atenudcie, resp. nizka zbytkové virulencia vakcina¢ného kmera Vnukovo-32/107,
jeho vhodnost pre pripravu areaktogénnej ordlnej vakciny uréenej pre extrémne vnimavy ciefovy druh zvierat - 1i¥ky oby&ajné.

besnota; imunoprofylaxia besnoty; ordlna antirabickd vakcina; reaktogenita vakciny; vakcinadny kmefi Vnukovo-32/ 107;
zbytkova virulencia; cielové a necielové druhy zvierat
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INTRODUCTION

Selection of a suitable vaccination strain presents
one of the most important problems in the development
of vaccination baits used in the oral rabies immuniza-
tion of freeliving carnivores (under European condi-
tions mainly red foxes). Since so far only live oral
vaccines have been supposed to be used, it is important
that vaccination strains are not only highly immuno-
genic but also highly attenuated. That means that their
residual virulence for target and non-target animals is
low and quantitatively defined. Details were summa-
rized and explained by Wandeler (1991).

On the basis of comparative studies the 107th serial
cell passage of the strain Vnukovo-32 was selected for
the development of vaccination baits for oral rabies
immunization of free-living foxes (Svréek et al,
1980b, 1982). Details of the results achieved in the
development of vaccination baits are summarized in
our recent publications (Svréek et al., 1993, 1994).

There are two variants of the Vnukovo vaccination
strain — 32 and 37 (Nikitina and Selimov,
1969). Since according to the results of our experi-
ments variant 32 of the strain seems to be more suitable
for the aims of oral immunization (Svrcéek et al.,
1980b, 1982), it will be given a more detailed descrip-

tion. A survey of other vaccination strains — variants of

SAD-strain, recently used for oral rabies vaccines is
also included.

The Street Alabama Dufferin (SAD) strain was iso-
lated from a rabid dog in Alabama in 1935 (Fenje,
1960) and originally designated Street Alabama (SA);
the label Dufferin was added after the strain had been
stored in the Connaught Laboratories. This strain
passed 130 serial intracerebral mice passages before
Fenje (1960) adapted it to culturing on cell cultures
using the method of 25 interchanging passages on pri-
mary kidney cell culture of Syrian hamsters (PKCCSH)
and mice brain.

Later variants were derived from the SAD strain that
were suitable for the preparation of oral vaccines,
namely, SAD Bern, SAD-B19, ERA, Vnukovo-32.

The standard SAD strain (also designed SAD Bern
or SAD Swiss) had been originally obtained from the
USA and successfully used for oral rabies vaccination
of red foxes in Switzerland (Steck et al., 1982). This
strain has been used for preparation of oral rabies vac-
cines by Bioveta Ivanovice in the Czech Republic since
1992 (Dedek et al., 1993).

The variant SAD-B19 was derived from the original
SAD strain in Germany (Bundesforschungsanstalt fiir
Viruskrankheiten der Tiere, Tiibingen) and it was sub-
jected to serial passage on one of the variants of the
BHK-21 cell line. It was largely used for the prepara-
tion of an oral rabies vaccine that had also been distrib-
uted outside Germany (Schneider, 1985;
Schneider ct al,, 1988; Matouch et al., 1988;
Matouch and Jaro§, 1992; Mocsari and
Kerekes, 1992; Stohr and Meslin, 1993;
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Vrzal et al., 1993; Mocsdri et al., 1994;
Stohr, 1994).

In the former German Democratic Republic, the
SAD/Potsdam 5/88 strain was used to prepare baits for
oral rabies immunization of free-living foxes; this
strain was derived from the SAD-Bern by adaptation to
culturing on the BHK-21/Potsdam clone 5 cell line
(Sinnecker etal, 1990).

In model experiments the above-mentioned SAD
variants were tested for residual virulence — patho-
genicity in conventional laboratory animals (white
mice, white rats), in free-living European micromam-
mals (Apodemus sylvaticus, Clethrionomys glareolus,
Ondatra zibethicus, Microtus arvalis) and in Sigmodon
hispidus in the USA. These data about experiments car-
ried out in several rabiologic laboratories were publish-
ed by Artois et al. (1992). The above-mentioned
vaccination strains (or their variants) comply with the
respective WHO criteria (1989).

The strain Vnukovo-32 [a detailed description how
the variant was obtained and of its biological properties
is given in the studies published by prof. M. A. Seli-
mo v, the head of the team (Nikitina and Seli-
mov, 1969; Sclimov, 1978, 1985, 1987)] was
originally derived from the above-mentioned SAD
strain (Fenje, 1961). In the first period 10 interchang-
ing passages were carried out at 37 °C; later only serial
passage on PKCCSH was employed at different tem-
peratures.,

After 15 serial passages at 26-28 °C the strain ob-
tained retyy minus marker; it, however, slightly inter-
fered with other strains, proved to be rather thermo-
labile and lost its immunogenic  activity
(Nikitinova and Selimov, 1969). Thus further
work aiming at preparation of a highly attenuated vac-
cination strain with good immunogenic activity made
use of other heat regimes at serial passaging — 37 and
32 °C. The obtained variants were later correspond-
ingly designated Vnukovo-37 and Vnukovo-32, and la-
belled with the respective number of serial passages.

The degree of attenuation, in addition to others de-
termined by the rcty, plus, or plus-minus, or minus
(retyg+, retypE, retyy—) marker was changed by the num-
ber of passages at the given temperature. For instance,
the Vnukovo-32-35 variant (25 passages in PKCCSH
at 32 °C) had an rctyy+ marker whereas the Vnukovo-
32/62 an rctyy— marker. For comparison, the Vnukovo-
37/83, ERA, Pasteur and CVS-11 had an rctyy+ marker.

It has been unambiguously proved that the rcty-
marker correlates with the degree of virulence. For in-
stance the original SAD strain had pathogenic effects
on Syrian hamsters at both subcutaneous and intramus-
cular administration; Vnukovo-32/63 retained its
pathogenicity at intramuscular application and the
Vnukovo-32/107 was apathogenic with both methods
of extraneural administration.

In further experiments SAD, Vnukovo-37/91, ERA,
Pasteur and CVS-11 proved to be pathogenic when ad-
ministered to mice weighing 11-12 grams subcutane-
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ously, intraperitoneally and intramuscularly whereas
Vnukovo-32/91 had pathogenic effects only in part of
the intramuscularly infected animals, and Vnukovo-
32/107 was apathogenic even at intramuscular applica-
tion.

During passage at decreased temperatures, depend-
ing on the species, weight and age of the animals the
Vnukovo strain also loses its pathogenicity at intracere-
bral administration. Details are presented in the com-
prehensive publications cited (Nikitina and Seli-
mov, 1969; Selimov, 1978, 1985, 1987).

For the purposes of differentiation between street
and vaccination strains of rabies virus at first (as an
unseparable part of control examinations in zones of
oral rabies vaccination) monoclonal antinucleoprote-
inic antibodies are used. According to Selimoyv
(1987) the MCA 187-5.10 monoclonal antibodies do
not react with the SAD, SAD-B 19, ERA and Vnukovo-
32 vaccination strains but they react with the street
strains. For the purposes of control the MCA 239-17.3
monoclonal antibodies are suggested that react with all
street strains and the above-mentioned vaccination
strains.

Strain-specific monoclonal antibodies have been re-
cently prepared for detail antigen structure determi-
nation of strain Vnukovo-32; against the nucleocapsid
complex (Gribenca et al,, 1991) and against the
glycoprotein antigen (M acikova etal., 1992). There
was defined a genome, and/or there was estimated a se-
quence of glycoprotein gene of virus Vnukovo-32 and
deduced a protein sequence. This one was analysed and
compared with further vaccination and street strains of
rabies virus (Fodor et al., 1994). These new, espe-
cially actual knowledge and methodic assays allowed
the exact characterization of vaccination strain Vnuk-
ovo-32 at molecular level.

In this publication a part of our experiments is sum-
marized, which, according to the WHO recommenda-
tions concerning the strains suitable for live oral vac-
cine production (WHO 1989, 1992), are focused on
characterization of the strain Vnukovo-32/107. Further
results are reported in other publications of ours cited
herein.

MATERIAL AND METHODS
EXPERIMENTAL ANIMALS

In the experiments mainly carnivores — the target
animal species — common fox (Vulpes vulpes) and re-
lated farm-bred polar fox (Alopex lagopus) were used.
According to the WHO recommendations domestic cat
(Felis silvestris lybica v. domestica), domestic dog
(Canis familiaris) and predatory birds — Euroasian kest-
rels (Falco tinunculus) were also included. In our work,
model experiments on laboratory animals (white mice)
were carried out. Experiments on non-target species
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(autochthonal micromammals) were carried out only to
a limited extent and involved yellow-necked mouse —
Apodemus flavicollis (Muridae) and common vole —
Microtus arvalis (Microtidae).

VIRUSES USED

In the experiments the vaccination strain Vnukovo-32
was used on the level of the 107th serial cell passage.
The virus was cultured on the BHK-21 cell line. Pre-
liminary virus titration was carried out in vivo by in-
tracerebral inoculation test (MIT) on white SPF mice
weighing 6.0 g (Koprowski, 1973) and in vitro, by
rapid tissue culture inoculation test (RTCIT) on cell
line BHK-21 (Rudd and Trimarchi, 1987;
Zivadova et al, 1993). The virus suspensions at
a suitable titre were stored at =70 °C until utilization
in the experiments, control titrations were done.

For comparison, further strains of the rabies virus
were used: The reference strain CVS, multiplied by
intracerebral inoculation of white mice or guinea-pigs.
Autochthonal street strains were also used, namely LB-1
(isolated from gl. submandibularis of a common fox),
and also PKM-77, K-81, P-1975 (isolated from brain
and gl. submandibularis of non-vaccinated dogs).
These strains were multiplied in the same way as the
CVS strain. Titration (only by the intracerebral inocu-
lation test) and storage were analogous to those of the
strain Vnukovo-32/107.

INFECTION (IMMUNIZATION) AND OBSERVATION
OF ANIMALS

Infection (immunization) and observation periods of
animals were different in the particular 11 experiments
(or group of experiments), so the details are given sepa-
rately. After termination of the observation (or during
the observation at decease of an animal), partial ne-
cropsy was carried out, the brain was taken out, in
carnivores also submandibular salivary glands and in
birds also other organs and tissues. Control examina-
tions for the detection of the virus were carried out by
means of direct immunofluorescence test (DIFT) in im-
pression smears, possibly in cryostatic sections (Dean
and Abelseth, 1973), too. In the case of carnivores
in vivo isolation of the virus was also carried out by the
intracerebral MIT on suckling white mice (Ko-
prowski, 1973).

Experiment 1: Verification of the apathogenicity of
the vaccination strain Vnukovo-32/107 on common
foxes and polar foxes immunized orally with the ex-
pected vaccination dose.

Altogether 25 young, 7-8-month-old free-living
common foxes were caught and observed in our labo-
ratory approx. 3 months prior to the experiments. Prior
to the experiment they were examined for the presence
of antirabies antibodies by a virus neutralization test
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(VNT) in vivo on mice (Atanasiu, 1973). The re-
sults were negative.

The strain was also verified in experiments on 45
farm-bred polar foxes of similar age like the free-living
ones that had not been vaccinated against rabies before.

The animals were orally immunized (infected) with
a native cell vaccine prepared from the strain Vnuko-
v0-32/107 by dropping the virus suspension onto the
root of the tongue; the titre of the virus was 1057 or
10>® MICLD4/0.03 ml, the volume of the inoculum
being 3.0 ml. Clinical observation of the foxes lasted
180 days.

Experiment 2: Verification of the apathogenicity of
the vaccination strain Vnukovo-32/107 on common
foxes; immunized with a tenfold of the expected immu-
nization dose.

Altogether 10 young, 8-9-month-old common
foxes were caught, and observed like the foxes of
experiment 1.

The animals were orally immunized (infected) with
a cell vaccine prepared from strain Vnukovo-32/107
that had been concentrated by ultrafiltration of the na-
tive virus suspension. The vaccine was dropped onto
the root of the tongue. The actual titre was 1072 or
1073 MICLDs/0.03 ml, the volume of the inoculum
being 3.0 ml. Clinical observation of the foxes lasted
180 days. After termination of the experiment, partial
necropsy and virus detection were carried out (rabies
antigen detection by DIFT, virus detection by MIT) as
described above.

Experiment 3: Verification of the apathogenicity of
the vaccination strain Vnukovo-32/107 on domestic
cats immunized with the expected vaccination dose.

Altogether 10 young, 6-9-month-old domestic cats
were included that had not been vaccinated against ra-
bies before. Before being included in the experiment
the animals had been reared and observed in our labo-
ratory for 30 days. They were examined in the same
way as foxes of experiment 1.

Immunization (infection) was carried out orally with
a native cell vaccine prepared from the strain Vnuko-
v0-32/107; the vaccine was dropped onto the root of
the tongue. The actual virus titre was 1037 or 10%%
MICLDs/0.03 ml, the volume of the inoculum being
3.0 ml. Clinical observation of the cats lasted 180 days.
The cats were examined in the same way as foxes of
experiment 1.

Experiment 4: Verification of the apathogenicity of
the vaccination strain Vnukovo-32/107 on domestic
cats immunized with a tenfold of the expected vaccina-
tion dose.

In this experiment altogether 10 young, 6-9-month-
-old domestic cats were included that had not been
vaccinated against rabies before. Before being included
in the experiment the animals had been reared and ob-
served like those in experiment 3.

The animals were immunized (infected) orally by
dropping the vaccine onto the root of the tongue. The
vaccine prepared from the strain Vnukovo-32/107 was
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concentrated by ultrafiltration; its actual virus titre was
10" and 107* MICLDs/0.03 ml, the volume of the
inoculum being 3.0 ml. Clinical observations of the
cats lasted 180 days. Subsequently partial necropsy and
virus detection were carried out like in experiment 2.

Experiment 5: Verification of the apathogenicity of
the vaccination strain Vnukovo-32/107 on domestic dogs
orally immunized with the expected vaccination dose.

In the experiment altogether 5 young, 3—4-month-
-old domestic dogs were included that had not been
vaccinated against rabies before. Before being included
in the experiment the animals had been examined in the
same way as foxes of experiment 1.

The animals were immunized (infected) orally with
a native cell vaccine prepared from the strain Vnuko-
v0-32/107; the vaccine was dropped onto the root of
the tongue. The actual virus titre was 10°% MICLDsy
/0.03 ml, the volume of the inoculum being 3.0 ml. The
clinical observation of the dogs lasted 30 days.

Experiment 6: Verification of the apathogenicity of
the vaccination strain Vnukovo-32/107 on domestic
dogs immunized orally with a tenfold of the expected
vaccination dose.

In the experiment altogether 5 young, 3-4-month-
-old dogs were included that had not been vaccinated
against rabies before. Before being included in the ex-
periment, they had been examined in the same way as
foxes of experiment |.

The animals were immunized (infected) orally with
a native cell vaccine from the strain Vnukovo-32/107.
The vaccine was dropped onto the root of the tongue;
the actual virus titre was 107 MICLD4/0.03 ml, the
volume of inoculum being 3.0 ml. The clinical obser-
vation of the dogs lasted 30 days.

Experiment 7: Verification of the apathogenicity of
the vaccination strain Vnukovo-32/107 on white labo-
ratory mice with different body weights and at different
methods of application.

A total of 180 SPF white mice were included in the
experiment: mice weighing 6-8 g, 12 g and 18 g, respec-
tively. The animals were obtained from VELAZ, Praha .

The animals were infected (immunized) orally, in-
tramuscularly, or subcutaneously (per 20 animals in
each group) with a native virus suspension from the
strain Vnukovo-32/107; the actual virus titre was 10°7
MICLD5/0.03 ml, the volume of the inoculum being
0.1 ml, or 0.2 ml. The scheme of experiment 7 is given
in Tab. IV. The clinical observation of mice lasted
45 days. Partial necropsy was carried out on animals
deceased during this time. The impression smears from
the transversal brain section were used for the detection
of the rabies antigen by DIFT.

Experiment 8: Verification of the apathogenicity of
the vaccination strain Vnukovo-32/107 on free-living
micromammals at different methods of application.

A total of 60 autochthonous micromammals were
used, 30 individuals of each species (Apodemus flavi-
colis and Microtus arvalis). The animals were reared in
our laboratory.
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The scheme of experiment 8 is given in Tab. V. The
animals were immunized in the same way as white
mice in experiment 7; each group consisted of 10 ani-
mals of the two species mentioned above. After termi-
nation of the observation (45 days), examinations simi-
lar to experiment 7 were also carried out in animals
which fell ill during the observation.

Experiment 9: Comparison of the virulence of the
vaccination strain Vnukovo-32/107, the strain CVS and
autochthonal street strains; titration experiments on
mice.

In the experiment SPF mice were included: suckling
mice weighing 2-3 g and mice weighing 6-8, 12 and
18 g, respectively. The animals were obtained from
VELAZ, Praha.

The scheme of the experiment is given in Tab. VI
The following strains were used for titration experi-
ments:

— the vaccination strain Vnukovo-32/107 in the form
of infectious tissue culture medium;

— the strain CVS; the street strains PKM-77 and LB-1
in the form of brain suspension supernatant of gui-
nea-pigs.

Mice were infected intracercbrally (the volume of
inoculum — for suckling mice 0.01 ml, for mice weigh-
ing 6, 12 and 18 g, respectively, the volume of inocu-
lum being 0.03 ml), intramuscularly (the volume of
inoculum for suckling mice was 0.05 ml, for mice
weighing 6, 12 and 18 g, respectively, the volume of
inoculum being 0.1 ml), subcutaneously or orally, the
volume of inoculum being the same as at the intramus-
cular administration. In all cases the dilution was ten-
fold; 5 mice were infected with each dilution. The ob-
servation of the mice lasted 28 days. The results were
worked up according to the cumulative method of
Reed and Muench (1938) and they were expressed
as log MICLDs),, MSCLDsj and MIMLDs,
MPOLDg, respectively, in the reference volume and
for the respective category of mice.

Experiment 10: Verification of the apathogenicity
of the vaccination strain Vnukovo-32/107 on white
laboratory mice. The possibilities of natural transmis-
sion (contactus, ingestion) of the rabies infection from
subcutaneously experimentally infected donors.

In the experiment altogether 540 SPF white mice
were included as follows: the suckling mice weighing
2-3 g (360 animals) and mice weighing 6-8 g (180 ani-
mals). The animals were obtained from VELAZ, Praha.

The scheme of the experiment is given in Tab. VII.
The donors (suckling mice) were infected subcutane-
ously. The recipients (suckling mice and mice weigh-
ing 6-8 g) were exposed to the contact with donors or
they were infected by ingestion of the brains of donor
mice. In experiments signed 8/1/a-8/2/c (aimed at the
verification of transmission — possibility of the rabies
by contact); the suckling mice were used as donors as
well as recipients. In experiments signed 8/3/a-8/4/c
(aimed at verification, of transmission — possibility of
rabies by ingestion of rabies material); suckling mice
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were used as donors, mice weighing 6-8 g were used
as recipients.

The following virus suspensions were used for the
infection of mice (experimental donors and potential
recipients):

— the native suspension of the vaccination strain Vnu-
kovo-32/107;
— the native brain suspension of the dog’s street strain

signed K-81;

— the native brain suspension of the standard strains

CVS.

In all cases (for experiments 8/1/a-8/4/c) the suckl-
ing mice (experimental donors) were uniformly in-
fected with the strains mentioned above - subcuta-
neously into the upper lip, with a dose which ensured
100% mortality; the volume of the inoculum being
0.05 ml.

In potential recipients, the transmission possibilities
of the rabies infection were also modulated with the use
of cyclophoshamide immunosuppression (Cyclophos-
phamide 200, Jenapharm, Jena, the former DDR), in
a dose of 200 mg/kg of live weight of mice. Cyclo-
phosphamide was administered subcutaneously, imme-
diately prior to the exposition.

The potential recipients for the testing of the trans-
mission possibility of the rabies infection by contact
(suckling mice) were reared in one nest (5 animals)
with experimentally (subcutaneously) infected siblings
and fed by one mother. The rabies brains of subcutane-
ously infected suckling mice (the donors killed in the
stage of prostration) were fed to the potential recipients
for the testing of the possibility of rabies transmission
by ingestion (mice weighing 6.0-8.0 g), individually
per one brain, fasting.

The clinical observation of the mice after infection
lasted 45 days. Partial necropsy was carried out on
animals which deceased during the observation time;
the impression smears from the brain section were used
for the detection of rabies antigen by DIFT.

Experiment 11: Residual virulence of the vaccina-
tion strain Vnukovo-32/107. Experiments on Euroasian
kestrels infected orally, intramuscularly or intracere-
brally.

Altogether 10 young Euroasian kestrels were in-
cluded in the experiment. The animals were obtained
from UEF SAV, Bratislava. Before the experiments,
the animals were examined in the same way as foxes
in experiment 1; the result was negative.

Two strains of the rabies virus were used for the
experimental infection; the vaccination strain Vnu-
kovo-32//107 and autochthonal dog’s street strain
P-1975.

The scheme of the experiment is given in Tab. VIIL
Animals No. 1-3 (group 9/1/a) were infected orally —
by feeding the whole cadavers of deceased suckling
mice experimentally intracerebrally infected with the
strain Vnukovo-32/107. Three mice were fed to each
kestrel. Kestrel No. 4 (9/1/b) was infected with the
strain Vnukovo-32/107 intramuscularly into pectoral
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muscles at a dose of 5 x 10° MICKDyg,. Analogically,
kestrel No. 5 (9/1/¢c) was infected intracerebrally with
a dose of 10° MICLDs(. Animals No. 6-8 (group 9/2/a)
were infected orally — by feeding the whole cadavers
of deceased suckling mice infected with the street strain
P-1975. Three mice were fed to each kestrel. Kestrel
No. 9 (9/2/b) was infected with the strain P-1975 intra-
muscularly into pectoral muscles at a dose of 10°
MICLDs. Analogically, kestrel No. 10 (9/2/c) was in-
fected intracerebrally with a dose of 10* MICLDs,

The observation of the infected kestrels lasted
75 days. The aimed clinical examinations were carried
out twice a day. In the intervals of 7 days, the swab
smears of the oral cavity and corneal impressions were
taken from the infected animals for the detection of
rabies antigen by DIFT.

Kestrel No. 10 (9/2/c, intracerebrally infected with
the street strain P-1975), has clinically fallen ill for
rabies on day 30. On day 5 of the disease the animal
was euthanatized by ether. At partial necropsy, the fol-
lowing tissues and organs were taken out: brain, me-
dulla oblongata, cervical medulla, liver, lungs, pectoral
muscles, heart, spleen, kidneys, ischial nerve, tongue,
glandular stomach, trachea, eyes, bursa Fabricii; for
postmortal detection of rabies antigen by DIFT; paral-
lelly by the method of impression smears and cryostatic
sections. The samples of CNS were also examined by
intracerebral MIT on suckling mice.

On day 60 after infection, animals No. 1-9 (infected
orally, intramuscularly with both strains of the rabic
virus mentioned above, or intracerebrally with (he strain
Vnukovo-32/107 — animal No. 5) were intramuscularly

administered with hydrocortison sol. Spofa at a dose of

25 mg, daily, during 10 days. On day 75, these animals
were cuthanatized by ether, too; the partial necropsy
was carried out, the organs and tissues were taken out
in the same way as in kestrel No. 10 and the examina-
tions were carried out by means of the methods men-
tioned above.

RESULTS

The results of partly comparative group of experi-
ments (No. 1-11) are summarized in Tabs. (I-VIII).
With respect to the extent and heterogenicity, they are

further divided and/or summarized in the form of the
groups of experiments and groups of animals.

In experiment 1, which was carried out on common
foxes, orally immunized (infected) with a presumed
dose of the vaccination strain Vnukovo-32/107, its
apathogenicity was confirmed (Tab. I). The vaccination
strain with a titre of 107 (the group of 15 foxes — 1/a)
and 1078 (the group of 10 foxes — 1/b), MICLDsy
/0.03 ml, respectively, in the volume of 3.0 ml; hence
the animals were given 5 x 107 and 6.3 x 107 MICLDsg,
respectively. Analogically, in group l/c — 45 head of
young polar foxes were immunized with the strain
Vnukovo-32/107 virus suspension at the individual
dose of 6.3 x 107 MICLDsy,. In the course of the ob-
servation, the animals did not show any behavioral
changes. During the observation time, as a consequence
of a trauma, two animals have fallen ill and then de-
ceased in the group signed 1/a; in the group of common
foxes signed 1/b — one animal and two animals from
the group of polar foxes. In all five cases of decease of
common foxes, the partial necropsy was carried out;
the detection of the rabies antigen by DIFT in the brain
and in the submandibular salivary glands; also the in-
tracerebral MIT on suckling mice. The results of the
above-mentioned control examinations for rabies were
negative.

Experiment 2, carried out on young common foxes,
was aimed at the verification of the apathogenicity of
the vaccination strain Vnukovo-32/107 when the ani-
mals were orally immunized (infected) with a dose at
least ten times excceding the presumed vaccination
dose. The animals were given individual doses of
1.585 x 10? and 1.995 x 10° MICLDs,, respectively.
In the course of the observation, the animals did not
show any behavioral changes. The results given in Tab.
I indicate that none of 10 animals deceased. On day
180 of the observation, the animals were killed. After
the partial necropsy the rabies antigen was detected by
DIFT in the brain and in submandibular salivary
glands, as well as by intracerebral MIT on suckling
mice; the results were negative

Analogical results like in experiments 1 and 2 (car-
ried out on foxes) were obtained from experiments 3-6,
carried out on other carnivores — domestic cats and
dogs. The experimental animals were orally immunized
(infected) with the strain Vnukovo-32/107 at a dose
which is presumed in vaccination, and/or it is at least

. Residual virulence of the Vnukovo-32/107. Vaccination strain for red fox and polar fox in oral route of administration

stecti CS Vi
Species Group m@mﬁg Vaccine strain titer X?i;lo[?: et Du:.:l::z: . Railzloblzwgus Rabies
tested of animals anlinals log. MICLD;/0.03 (ml) anlt:?::] in bedin salivary positive
— s gland

Red fox 1/a 15 5.7 3.0 2 0 0 0 0/15

1/b 10 5.8 30 | 0 0 0 0/10
Polar fox 1/c 45 5.8 3.0 2 0 0 0/45
Red fox 2/a 5 72 3.0 0 0 0 0/5
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ten times higher. The results are given in Tabs. II and
III. In the course of the observation (180 days in cats,
only 30 days in dogs for technical reasons), no beha-
vioral changes in animals were seen. Three cats have
deceased as a consequence of trauma. The control labo-
ratory examinations for rabies which were carried out
in dead animals and/or in the groups of cats 4/a, 4/b
after finishing of the observation were negative. In
dogs orally infected (immunized) with a high dose of
the strain Vnukovo-32/107, after finishing of the obser-
vation (30 days), no control examinations for rabies
were done. These animals were not killed.

Model experiment 7 was carried out on white mice
of different body weights, infected (immunized) orally,
and/or intramuscularly or subcutaneously with a native
undiluted suspension of the vaccination strain Vnuk-
0v0-32/107 (at the actual titre of 10>7 MICLDs/0.03
ml). The results of the experiment are summarized in
Tab. 1V), they indicate the possibility of quantification
of residual virulence of the tested strain. These confirm
the degree of attenuation of the vaccination strain: it is
apathogenic for 18-grams-mice in each of 3 peripheral
ways of application; in 12-grams-mice the low-percent-
age mortality was seen only at subcutaneous and intra-
muscular applications (5 and 10%, respectively); in
6-grams-mice the mortality at subcutaneous and intra-

muscular applications was 10% and 15%, respectively.
When administered orally, the vaccination strain Vnu-
kovo-32/107 causes the disease in no weight category
of the mice mentioned above.

The experiments on non-target species of au-
tochthonal micromammals were carried out to a limited
extent (experiment 8, the results are given in Tab. V).
The experiment was carried out on 30 individuals of
the species Apodemus flavicolis and Microtus arvalis.
For the infection (immunization) of animals, the native
undiluted suspension of the vaccination strain Vnuko-
v0-32/107 (at the actual titre of 10>® MICLDs/0.03
ml) was applied orally, subcutaneously or intramuscu-
larly. The results of the experiments indicate that the
vaccination strain Vnukovo-32/107 caused the disease
sporadically (10%) only when admministered intra-
muscularly. Other ways of application are safe (the vi-
rus is apathogenic).

The comparative titration experiments (experi-
ment 9) were carried out on mice of different weight
categories. For comparison, two virulent autochthonal
street strains were used; as well as the laboratory strain
CVS. The results given in Tab. VI indicate the follow-
ing: The vaccination strain Vnukovo-32/107 is charac-
terized by a relatively low peripheral activity. When
administered orally to 18-, 12- and 6-grams-mice, it is

1. Residual virulence of the Vnukovo-32/107. Vaccination strain for domestic cat in oral route of administration

: Rabies vi
Group l:_:::zﬁi’[:{ Vaccine strain titer Vog’(z‘: o 0;:;2’5" Deiiths E?l:acl;;:: ail;:’eli“edms Rabies
of animals omale log MICLD4/0.03 (ml) (days) angg;r; in beain salivary positive
glands
3/a 5 5.7 30 180 1 0 0 0 0/5
3/b 5 5.8 3.0 180 | 0 0 0 0/5
4/a 5 73 30 180 0 0 0 0 0/5
4/b 5 74 3.0 180 1 0 0 0 0/5
I11. Residual virulence of the Vnukovo-32/107. Vaccination strain for domestic dog in oral route of administration
Group ‘Number of Vaccine strain titer | Volume of dose | Observed period | Alternation of Deaths
of animals inoculations log MICLD4,/0.03 (ml) (days) behaviour
5 5 5.8 3 30 = %
6 5 7.4 3 30 - =
IV. Residual virulence of the Vnukovo-32/107. Vaccination strain for the white laboratory mice
i ; ; _ Volume Observed Detection of .
S| o | Moo, VB | e |ofdose | S| “percd | Dt | i snagen| Ko
Sla 20 6-8 57 0.1 p-o. 45 0 0 0/20
5/b 20 6-8 5.7 0.2 s.c. 45 2 2 2/20
Slc 20 6-8 5.7 0.2 im. 45 3 3 3/20
Labora- S/d 20 12 57 0.1 p.o. 45 0 0 0/20
et O 20 12 5 02 se. 45 I I 1720
S/t 20 12 5.7 0.2 im. 45 2 2 2/20
5/g 20 18 517 0.1 p.o. 45 1 0 0/20
5/h 20 18 57 0.2 s.c. 45 2 0 0/20
Sh 20 18 517 0.2 im. 45 1 0 0/20
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apathogenic; in suckling (2-3-grams) mice it causes the
disease only sporadically. In 18-grams-mice, the strain
Vnukovo-32/107 is apathogenic both when adminis-
tered subcutaneously and intramuscularly.

The possibilities of the transmission of rabies infec-
tion caused by vaccination strain Vnukovo-32/107 (by
contact, and/or by ingestion) were experimentally veri-
fied in a model experiment on mice (experiment 10).
The subcutaneously infected suckling mice were used
as donors. For comparison, the street strain K-81 and

the standard strain CVS were used. Susceptibility of

potential recipients was also modulated by immunosup-
pression with cyclophosphamide.

The results given in Tab. VII indicate the vaccina-
tion strain Vnukovo-32/107 does not spread by contact.
At the same time, we did not find out any possibility
of this strain transmission by ingestion of rabies mate-
rial. In rabies strains used for comparison (the street
strain K-81, the laboratory strain CVS) after ingestion
of rabies material, the possibility of the infection trans-
mission was observed; it was partially potentiated by
the immunosuppression of recipients. We did not ob-
serve any possibility of the transmission of the rabies

infection by contact with the street strain and/or with
CVS either.

Experiment 11 was carried out on young falcons -
Euroasian kestrels. For experimental infection, in addi-
tion to the strain Vnukovo-32/107 the autochthonal
street strain P-1975 was used. The birds were infected
orally (by feeding of cadavers of experimentally in-
fected mice), intramuscularly and/or intracerebrally.
The results of the group of experiments No. 11 are
given in Tab. VIIIL

The results confirm the following: The periodical
intravital examinations (the swab smears of the mucosa
of oral cavity and corneal impressions), aimed at the
detection of rabies antigen by DIFT and isolation of the
virus by intracerebral MIT were negative. During 75
days of the clinical observation of animals, in 9 experi-
mentally infected falcons (No. 1-9), no clinical signs
of rabies were observed. On falcon No. 10 (9/2/c), in-
tracerebrally infected with the street strain, on day 30
after inoculation the clinical signs of rabies have ap-
peared, like bristling feather, apathy, inappetence,
static and locomotory ataxy, paralysis. On day 5 of the
disease, it was euthanatized. At partial necropsy of fal-

V. Residual virulence of the Vnukovo-32/107. Vaccination strain for the free living autochthonous micromammals

. Number of v e D Volume N Observed Detection of o

e | Sromaty | noculted | R0 oG D001 (o805 |notaion) perid | Deaths | rabics snigen | A
6/a 10 2030 | s 0.1 o, 45 0 0/10

hodenies | 6 10 20-30 54 02 | s 5 | 2 0 010
6/ 10 20-30 s& |02 | im | s 2 | 1110

_ 6/d 10 2030 | S8 | o1 | pe | a5 | 2 0 010
Mieeus 6le 10 20-30 58 0.2 se 45 I 0 0/10
6/f 10 20-30 58 02 | im a5 2 | 1110

VL. Virulence comparison of the Vnukovo-32/107. Vaccination strain, CVS strain and autochthonous street strains of rabies virus. Titration

experiments in mice

Virus Virus strain ) Rnul]e of Titer of virus - log MLDg,
1noculagion suckling mice 6-gram weight | 12-gram weight | 18-gram weight
i.c. 6.8 6.2 57 NT
Fixed/reference CVS i 52 < 2 NT
s.c. 24 23 20 NT
p.o. 1.2 <l <l NT
i.c. 58 5.0 4.6 NT
PKM-77 im. 32 3.0 29 NT
5.C. 23 22 1.9 NT
Street strain p.0. 1.2 <l <l NT
i.c 52 49 43 NT
LB-1 im. 31 30 8 NT
5. 24 23 20 NT
p-o. <l 3! <l NT
() 6.2 57 24 1.4
:(:nci:nauon Vnukovo-32/107 im. 31 <l <l 0
s.c 23 <l <1 0
p.o. <l 0 0 0
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con No. 9 the taken tissues and organs (Tab. VIII) were
examined by DIFT (parallelly impression smears and
cryostatic sections), the samples of CNS also by intra-
cerebral MIT on suckling mice. The rabies antigen by
DIFT was detected only in the parts of CNS mentioned
above; the result of MIT was negative.

On day 60 after infection, hydrocortisone was ap-
plied to falcons, after the application no clinical signs
of rabies were seen in the suppressed animals either.
On day 75 after infection, the animals were also eutha-
natized, the partial necropsy was carried out, the organs
and tissues were taken out like in the case of falcon
No. 9 and they were examined by the methods men-

tioned above. The results of the examinations were
negative.

The results of the experiments in group 11 indicate
the vaccination strain Vnukovo-32/107 is, unlike the
street strain, apathogenic to falcons also when applied
intracerebrally.

DISCUSSION
The definition of the residual virulence of vaccine

strains for live vaccine production in general and expe-
cially for oral rabies vaccine for wild carnivores is an

VII. Residual virulence of the Vnukovo-32/107. Vaccination strain for laboratory mice. Possibilities of the rabies infection natural transmis-
sion (contactus, ingestio) from subcutaneously experimentally infected donors

Mice
Experi- donors recipients

"::l 2 ber of virus route of catego: immuno- | number | mode of detection of

oct:'.l:::%::;\)is n:::mals strain inoculation| of anigm?is supression | of animals | infection deaths rab::sb&:::li‘gen
8/1/a | suckling mice 15 Vn.-32/107 s.c. suckling mice - 15 contactus 3 0
8/1/b | suckling mice 15 K-81 8¢ suckling mice - 15 contactus 1 0
8/1/c | suckling mice 15 CVS S suckling mice - 15 contactus 1 0
8/2/a | suckling mice 15 Vn.-32/107 s.C. suckling mice + 15 contactus 1 0
8/2/b | suckling mice 15 K-81 S suckling mice + 15 contactus 2 0
8/2/c | suckling mice 15 CVS s suckling mice + 15 contactus 1 0
8/3/a | suckling mice 30 Vn.-32/107 s.c. 6-8 ¢ = 30 ingestion | 0 0
8/3/b | suckling mice 30 K-81 S 6-8g - 30 ingestion | 1 1
8/3/c | suckling mice 30 CVSs 80 6-8 ¢ - 30 ingestion 2 2
8/4/a | suckling mice 30 Vn.-32/107 s 6-8 g + 30 ingestion 0 0
8/4/b | suckling mice 30 K-81 s.C 6-8 g + 30 ingestion 2 2
8/4/c | suckling mice 30 CVS 56 6-8 g + 30 ingestion 3 3

VIIL. Residual virulence of the Vnukovo-32/107. Vaccination strain, Experiments in Euroasian kestrels (Falco tinnunculus), infected in oral,’

tal detection of rabies antigen

a
fluor

(DMIF) p

intramuscular and intracerebral route. results of the direct i

Detection of rabies antigen - DMIF
“

Group of Virus Route of | Number of g g ‘; E i
animals strain inoculation | animals § é .§‘: § E
R T = = g
5| 8| 8| 8| E|E| 8| %] =| | &| BE| & 3
9/1/a | Vn.-32/107 p.o. 1 - - - - = = - - - = s = = =

p.o. 2 - - - - - - - - - - =
p.o. 3 - - - - - - - - = = = = = =
9/1/6 | Vn.-32/107 im. 4 - - = = = = = - s == = = = =
9/l Vn.-32/107 1.6 5 - - - - - - - - - = 2 = = =
972/a P-1975 po. 6 - - - - - - - - = = - = - =
p.o. 7 - - - - - - - - - = = = = -
p.o. 8 - - - - - - = = = 2 5= 5y = =
9/2/b P-1975 im. 9 - - - - - - - = = > e - - =
9/2/c | P-1975 ic. 10 + + + - - - - - - - - - - -

Note: * = paralelly in impression smears and cryostatic cuts; in the case of positive result - mouse inoculation test
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extremely topical problem. It is a part of standards for
evaluation of oral rabies vaccines in accordance with
WHO recommendations (1989, 1990, 1992). The stan-
dards together with the evaluation of up-to-date vaccine
strains, are discussed in detail by Wandeler (1991)
and Artois etal. (1992).

Another indivisible part of evaluation of vaccine
strains for preparation of oral vaccines — determination
of immunogene and antigene activity (in accordance
with the mentioned standards) has been an object of our
study; the results are published in parallel (Svréek
et al., 1995).

Comparative studies of the development of vaccine
baits carried out in our laboratory served as a basis for
selection of the strain Vnukovo-32/107 for oral an-
tirabic immunization of free-living foxes (Svréek et
al., 1980b, 1982). The origin of the strain, the ways of
attenuation and its properties are described in detail by
the authors of the strain (Nikitina and Selimov,
1969; Sclimov, 1978, 1985, 1987). Recently the
characterization of the strain Vnukovo-32 has been
supplemented with new information - preparation of
strain — specific monoclonal antibodies (Griben¢a
et al., 1991; Macdikov4 etal., 1992), and with the
definition of the part of a genome (Fodor et al.,
1994).

We summarize the results of the extensive set of
11 groups of experiments, aimed at complex quantifi-
cation of residual virulence (grade of attenuation) of
the cold mutant of the vaccine strain of rabies virus
Vnukovo-32/107 intended for the preparation of an oral
rabies vaccine (registered under the trade name
Kamark) for immunization of free-living carnivores.

In accordance with WHO standards we tested (quan-
titatively) the residual virulence in experiments on car-
nivores, especially on the supposed target (extremely
sensitive) species — common fox and related species
farm-bred polar fox. Additional experiments have made
on domestic cats and dogs, and on non-target species
of autochthonous micromammals (yellow-necked
mouse and common vole). Besides that predatory birds
(Euroasian kestrels) have been included in the experi-
ment. Part of experiments carried out on common labo-
ratory animals — white mice — were model experiments.

Despite the fact that we consider the requirement of
WHO (1989, 1990, 1992) for including the birds into
study of residual virulence of vaccine strains of rabies
virus as irrelevant, we have to respect it. According to
results of our previous studies (Svréek etal., 1980a,
1983), the birds are not susceptible to rabies virus, or
their susceptibility is extremely low. Rabies of the birds
has also several specificities — birds arc not able to
spread the disease.

Results of our experiments with various target and
non-target species explicitly demonstrate a high grade
of cold mutant attenuation of the vaccine strain Vnukovo-
-32 on the level of the 107th serial cell passage (Vnuko-
v0-32/107). The tested strain, when applied orally (in-
cluding extremely high doses), is apathogenic to the target
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carnivores — common fox, related polar fox, domestic
cat and dog, and two species of autochthonous rodents
included in the experiment. Similarly, rabies was not
detected at subcutaneous administration of the strain
Vnukovo-32/107 to the yellow-necked mouse and com-
mon voles while, at the intramuscular administration,
the mortality was 10%. The tested strain has been
apathogenic to predatory birds — Euroasian kestrels at
both the intramuscular and intracerebral administration.

The residual virulence of the strain Vnukovo-32/107
was subjected to additional quantification in three
groups of extensive comparative experiments carried
out on white mice of various weight categories. Mice
were infected orally, subcutaneously, intramuscularly
and intracerebrally. Model experiments aimed at veri-
fication of possible contact infection by ingestion of the
rabies infected material and immunosuppression were
also performed. Obtained results serve as a proof of
a high degree of attenuation or low residual virulence
of the vaccination strain Vnukovo-32/107.

The cold mutant, vaccination strain Vnukovo-
-32/107, surpasses numerous vaccination strains (or
variants of the SAD strain), used to produce live oral
vaccines for immunization of free-living carnivores,
due to its high degree of attenuation (low residual viru-
lence). Wandeler (1991) and Artois et al.
(1992) summarized the data on the test of residual viru-
lence of these vaccination strains (corresponding to the
appropriate WHO criteria). Besides that the high de-
gree of attenuation of the strain Vnukovo-32 (or areac-
togenity of live vaccines produced from this strain) is
indicated by the fact that no case of ,laboratory rabies*
has been recorded in the territory of Czechoslovakia
since 1979 when this vaccine was introduced into use
for vaccination of all species of domestic animals in-
cluding the highly sensitive domestic cats and cattle
(Vrzal et al., 1988).

The results (preliminary so far) of practical applica-
tion of the oral vaccine produced by means of the strain
Vnukovo-32/107 also point to its harmlessness (areac-
togenity). In total, 232 600 vaccination baits Kamark
were used throughout Slovakia in 1992-1993. Within
the scope of obligatory control tests performed in the
vaccination zone, 31 strains (isolated) of the rabies vi-
rus were obtained. By means of monoclonal antibodies
all these strains were identified as street strains
(Svréek et al., 1994). This indicates that the strain
Vnukovo-32/107 is also apathogenic to the extremely
susceptible — common fox.
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POKYNY PRO AUTORY

Casopis uvefejiiuje piivodni védecké préce, krétkd sdéleni
a vybérové i prehledné referéty, tzn. préce, jejichz podkladem
je studium literatury a které shrnuji nejnovéjsi poznatky v da-
né oblasti. Préce jsou uvefejiiovany v Cesting, slovenstiné nebo
angliétiné. Rukopisy musf byt doplnény kritkym a roz3ffenym
souhrnem.

Autor je plné odpovédny za plivodnost price a za jeji véc-
nou i formélni sprdvnost. K praci musi byt pfilozeno prohlé-
Senf autora o tom, Ze prdce nebyla publikovéna jinde.

O uvefejnéni price rozhoduje redakéni rada asopisu, a to
se zietelem k lektorskym posudkim, védeckému vyznamu
a prinosu a kvalité price.

Rozsah v&deckych praci nema presdahnout 10 stran psanych
na stroji véetné tabulek, obrdzki a grafi. V préci je nutné po-
uzivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni tiprava rukopisu ma odpovidat stitni normé CSN
88 0220 (formét A4, 30 fadek na stranku, 60 hozi na fadku,
mezi fadky dvojité mezery). Tabulky, grafy a fotografie se
dodivaji zv14st, nepodlepuji se. Na viechny piflohy musi byt
odkazy v textu.

Nizev préce (titul) nema pfesdhnout 85 dhozi. Je nutné
vyvarovat se v ném obecnych ndzvi. Jsou vylouceny podtitul-
ky ¢lankd.

Kritky souhrn (Abstrakt) je informa¢nim vybérem obsa-
hu a zdvéru ¢ldnku, nikoliv viak jeho pouhym popisem. Musi{
vyjédfit viechno podstatné, co je obsaZeno ve védecké prici,
a md obsahovat zdkladni Ciselné tidaje vCetné statistickych
hodnot. Nemd prekro€it rozsah 170 slov. Je tfeba, aby byl
napsén celymi vétami, nikoliv heslovité. Je uvefejiiovdn a mél
by byt dodén ve stejném jazyce jako védeckd prace.

Rozsifeny souhrn (Abstract) je uvefejiiovan v angliCting,
mély by v ném byt v rozsahu cca 2 strojopisnych stran komen-
tovany vysledky price a uvedeny odkazy na tabulky a obraz-
ky, popf. na nejdulezitéjsi literdrni citace. Je nutné jej (vcetné
nédzvu price a klicovych slov) dodat v angli¢ting, popr. v ces-
tin€ ¢i slovenstin€ jako podklad pro pieklad do anglictiny.

Uvod m4 obsahovat hlavni divody, pro¢ byla price reali-
zovéna a velmi stru¢nou formou ma byt popsdn stav studované
otdzky.

Literarni prehled mé byt kritky, je tfeba uvddét pouze
citace majici izky vztah k problému. Doporucuje se co nejniz-
§f pocet citovanych autord.

Metoda se popisuje pouze tehdy, je-li plivodni, jinak posta-
Cuje citovat autora metody a uvadét jen pfipadné odchylky. Ve
stejné kapitole se popisuje také pokusny material.

Vysledky — pfi jejich popisu se k vyjadfeni kvantitativnich
hodnot dava prednost grafim pred tabulkami. V tabulkich je
tfeba shrnout statistické hodnoceni namérenych hodnot. Tato
Cast by neméla obsahovat teoretické zdvéry ani dedukce, ale
pouze faktické ndlezy.

Diskuse obsahuje zhodnoceni price, diskutuje se o moZ-
nych nedostatcich a price se konfrontuje s vysledky dfive
publikovanymi (poZaduje se citovat jen ty autory, jejichZ price
maji k publikované praci blizsi vztah). Je pfipustné spojeni
v jednu kapitolu spolu s vysledky.

Literatura musf odpovidat stitni normé CSN 01 0197. Ci-
tace se fadf abecedné podle jména prvnich autorii. Odkazy na
literaturu v textu uvadéji jméno autora a rok vydanf. Do se-
znamu se zafadi jen price citované v textu. Na price v sezna-
mu literatury musi byt odkaz v textu.

Na zvl4stnim listé uvadi autor plné jméno (i spoluautortl),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracovisté s PSC, &fslo telefonu a faxu.

Pokud autor pouziva v préci zkratek jakéhokoliv druhu, je
nutné, aby byly alespoii jednou vysvétleny (vypsény), aby se
predeslo omyliim. V ndzvu préce a v souhrnu je vhodné zkra-
tek nepouZivat,

INSTRUCTIONS FOR AUTHORS

Original scientific papers, short communications, and selec-
tively reviews, that means papers based on the study of tech-
nical literature and reviewing recent knowledge in the given
field, are published in this journal. Published papers are in
Czech, Slovak or English. Each manuscript must contain
a short and a longer summary.

The author is fully responsible for the originality of his
paper, for its subject and formal correctness. The author shall
make a written declaration that his paper has not been publish-
ed in any other information source.

The board of editors of this journal will decide on paper
publication, with respect to expert opinions, scientific impor-
tance, contribution and quality of the paper.

The paper extent shall not exceed ten typescript pages, in-
cluding tables, figures and graphs.

Manuscript layout shall correspond to the State Standard
CSN 88 0220 (quarto, 30 lines per page, 60 strokes per line,
double-spaced typescript). Tables, figures and photos shall be
enclosed separately. The text must contain references to all
these annexes.

The title of the paper shall not exceed 85 strokes. It is
necessary to avoid in the title the usage of common expres-
sions. Subtitles of the papers are not allowed either.

Abstract is an information selection of the contents and
conclusions of the paper, it is not a mere description of the
paper. It must present all substantial information contained in
the paper. It shall not exceed 170 words. It shall be written in
full sentences, not in form of keynotes, and comprise base
numerical data including statistical data. It should be submitted
in English and if possible also in Czech or Slovak.

Introduction has to present the main reasons why the study
was conducted, and the circumstances of the studied problems
should be described in a very brief form.

Review of literature should be a short section, containing
only literary citations with close relation to the treated prob-
lem. It is recommended to cite the lowest possible number of
authors.

Only original method shall be described, in other cases it is
sufficient enough to cite the author of the used method and to
mention modifications of this method. This section shall also
contain a description of experimental material.

In the section Results figures and graphs should be used
rather than tables for presentation of quantitative values. A
statistical analysis of recorded values should be summarized
in tables. This section should not contain either theoretical
conclusions or deductions, but only factual data should be
presented here.

Discussion contains an evaluation of the study, potential
shortcomings are discussed, and the results of the study are
confronted with previously published results (only those aut-
hors whose studies are in closer relation with the published
paper should be cited). The sections Results and Discussion
may be presented as one section only.

The citations are arranged alphabetically according to the
surname of the first author. References in the text to these
citations comprise the author’s name and year of publication.
Only the papers cited in the text of the study shall be included
in the list of references. All citations shall be referred to in the
text of the paper.

If any abbreviation is used in the paper, it is necessary to
mention its full form at least once to avoid misunderstanding.
The abbreviations should not be used in the title of the paper
nor in the summary.

The author shall give his full name (and the names of other
collaborators), academic, scientific and pedagogic titles, full
address of his workplace and postal code.
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