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A STUDY OF THE DYNAMICAL ULTRAMICROMORPHOLOGY
OF DIFFERENTIATING COW EARLY EMBRYO NUCLEOLI

IN EMBRYOS COLLECTED IN THE AREA OF CHRONIC
IRRADIATION NEAR TCHERNOBYL

DYNAMICKA ULTRAMIKROMORFOLOGIA NUKLEOLARNEHO
APARATU PREIMPLANTACNYCH EMBRYI KRAV Z OBLASTI
CHRONICKEHO RADIOAKTIVNEHO OZIARENIA

J. Pivko,' V. Baran,” P. Grafenau,' V. Kope(‘ny." N. S. Pelechatyj,"
V. N. Bondaréuk,* A. J. Kozuch,” L. M. Koval¢ik®
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3 Institute of Molecular Genetics, Academy of Sciences of the Czech Republic, Praha, Czech
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3 Ukrainia Biotechnological Center, Lvov, Ukraine

ABSTRACT: Ultrastructural morphology and immunoelectron microscopy of the nucleus and nucleologenesis in early
preimplantation cow embryos were applied in an attempt to demonstrate a possible radiation injury to that carly stage of
development due to chronical irradiation of the animals in the Tchernobyl arca. Mostly eight cell embryos as well as morulae
were collected from superovulated cows which were previously constantly kept in zones of different levels of radioactive
irradiation. In addition to the normometric status of reproductive organs in no case was it possible to detect an apparent
deviation in the nuclear morphology or in the process of nucleologenesis as compared to the physiological situation (Ko -
pecny et al, 1989b, 1991, 1996). This observation was supported by an immunoelectron microscope study of DNA
association and penetration in the differentiated nucleolus in the late 8-cell stage. These observations show that the otherwise
demonstrated radiation injury localized in the genome does not probably influence markedly the early events of the developing
embryo and that the aberrant cytoplasmic command of the nuclear events known in other types of oocyte/early cow embryo
impairment (review Kopedny and Niemann, 1993 Kaika etal. 1991; Paviok et al, 1993) is not seen in early
embryos collected from chronically irradiated animals.

cow; early embryo: nucleologenesis: irradiation; Tchernobyl

ABSTRAKT: Ultrastrukturdlnu mortologiu a imunoelektronovii mikroskopiu jadier a nukleologenézy ranych preimplantac-
nych embryi kriv sme pouzili v snahe demonstrovat mozné radia¢ne poskodenie sposobené v tomto ranom Stadiu vyvoja
v dosledku chronickej iradidcie zvierat v oblasti Cernobylu. Embryi v $tadiu $tyroch az 6smich blastomér ako aj moruly sme
odoberali superovulovanym kraviam, ktor¢ boli pred tym nepretrzite chované v zonach s roznou uroviou radioaktivneho
ziarenia. Okrem normometrického stavu reprodukénych orgianov nebolo mozné zistit zjavni odchylku ani v morfologii jadra
ani v procese nukleologenézy v porovnani s fyziologickou situiciou (Kopec&ny ai., 1989a, b, 1991, 1996). Tento poznatok
sa potvrdil pri skiimani asocidcic DNA a jej penetricie do diferencovanych jadierok v neskorom 8-bunkovom $tiadiu pomocou
imunoelektronovej mikroskopie. Tieto pozorovania ukizali, ze poskodenia sposobené radioaktivitou a lokalizované v genome,
ktoré boli demonStrované inym spdsobom. pravdepodobne vyznamne neovplyviiuji skoré deje vo vyvijajicom sa embryu
a Ze aberantny cytoplazmicky pokyn na odchylné deje v jadre, ktoré su zname pri inych typoch poskodenia oocytov a ranych
embryi kriv (Kope¢ny a Niemann, 1993; Kafika ai. 1991: Pavlok ai. 1993) sme v ranych embryich odob-
ranych chronicky oZiarenym zvieratim nezaznamenali.

kravy: rané embryd: nukleologenéza; radioaktivne oziarenie: Cernobyl
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Ultra$trukturalna morfoldogia jadra a nukleologencé-
zy ranych preimplantaénych embryi hovidzicho dobyt-
ka moze byl pouzitd ako kritérium Zivotaschopnosti
a potencidlu pre normalny vyvoj (Kopecny a Nic-
mann. 1993: Kanka a i, 1991; Pavliok a i,
1993). V tejto prici informujeme o pokuse aplikovat
podobny pristup ako selek¢né kritérium pri hodnoteni
embryi hovidzieho dobytka, ktoré sme ziskali v oblasti
chronického radioaktivneho oZiarenia.

Nisledky nehody. ktora sa stala pred viac ako 10 rok-
mi v atomovej elektrarni v Cernobyle, boli najviac Stu-
dované v ludskej populdcii. Okrem priameho vplyvu
radiacie na obyvatelstvo kontrolnej zony bud z prostre-
dia, alebo z kontaminovanych potravin, je tu eSte vela
problémov, ktoré treba rieSit. Jednym z nich je udrzia-
vanie genetickej integrity hospodarskych zvierat, hlav-
ne hovidzieho dobytka a oSipanych. Nasa praca bola
preto zamerand na sledovanie embryi hovidzicho do-
bytka, ktoré sme ziskali v oblasti Cernobylu beznymi
metodami (Pivko a Grafenau. 1987) a ktor¢ by
umoznili selekeiu embryi pri prenose za predpokladu
vhodnych metod vyberu.

V proliferujucich cicavéich tkanivach je Stadium radi-
ac¢ného u¢inku zalozené na parametroch bunkovej kine-
tiky a na Specifickych ultramikromorfologickych nale-
zoch (Potten. 1990). Uz pri velmi nizkych prilivoch
ziarenia vznikaji v jadre bunky poruchy nezlucitelné
s jej dalsim Zivotom. Na rozdiel od tejto situacie u ci-
cav¢ich pohlavnych buniek sa jednd o bunky terminal-
ne diferencované, u ktorych nicktoré funkcie ziareniu
odolavaji (Rugh, 1960) a Specificka je 1 situacia
u novovzniknutého embrya do doby nastupu syntézy
vlastnej. t. J. autonémnej transkripcie genetickej mfor-
macic RNA. U kriv autorddiografické Studie lokalizu-
juce transkripciu ukazuja, ze CH)uridin, prekurzor
RNA, bol inkorporovany do nukleoplazmy a nuklcolir-
neho apardtu ranych preimplantatnych embryi az na
konci 8-bunkového Stadia (Camous a i., 1986).
U ranych embryi krav je tento zaCiatok syntézy RNA
spojeny s velmi dobre definovanym ultraStrukturdlnym
obrazom (Pivko ai, 1986; Kopecény, 1990; Ko-
pecny a i, 1989a, b, 1991. 1996: Baran a 1.
1996).

MATERIAL A METODA
Ziskavanie embryi

Rané preimplantacné embrya boli ziskané (v priche-
hu spoloéného experimentu, ktory bol organizovany na
Ukrajine zacastnenymi astavmi) po zabiti superovulo-
vanych krav, ktoré boli chované v réznych zénach ri-
dioaktivneho oziarenia po Cernobylskej havarii (tab. 1.

Kravy boli stimulované za acelom superovulicie
Folicotropinom Spofa (Lé¢iva, Praha, CR) beznym
sposobom v 12-hodinovych intervaloch pri celkovej
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I Urovei oziarenia  Cs pody. mlicka a kennv v troch roznych
- : 5 137
sonach (Pelechatyg. 1993 - osobny odkaz) - The level of 7 Cs
irradiation of soil, milk and feeds in three different zones (Pele-

chatyi. 1993 - personal communication)

f — : ! = ;
: Zona! Poda- Mlicko® Krmiva sildz. seno? 1‘
Eiis (Ci/km-) (nCi/kg) (nCi/kg) ‘
| — | oAb _htekhel | RS
E 1 0-1 | 0.3.10 % 0.5/1.5.10° ‘
1

“ 1 5-10 | 0410 K 0.8/29.10°%
[ 2040 | 160t L0t |

1 2 3 1
zone. “soil. mulk. Cfeeds. silage. hay

diavke 24 mg im. (4.4; 4.4: 2.2; 2.2 mg) a synchroni-
zované PGF,alfa pripravkom Remophanom (Léciva,
Praha, CR) davkou 2 ml+ I ml i (Grafenau ai.
1088).

Po klinickom zhodnoteni izolovanych pohlavnych
organov sme vypreparované vajcovody nasledne pre-
plachli roztokom Krebs-Ringer fosfit. Ziskané¢ embrya
sme vyhodnotili podla vieobecne platnych kritérii hod-
notenia vyvojového Stadia a kvality (Stringflellow
a Seidl, 1990). Rané¢ embryd kriv sme spracovali
pre morfologicki (EM) a imunoelektronmikroskopickd
(IEM) analyzu.

Priprava embryi pre ultraStrukturialnu (EM)
a imunoelektronoptickia (IEM) analyzu

Vybran¢ embryi sme fixovali beznym sposobom pre
EM (PivKko at. 1986). alebo jednu hodinu pri teplote
4 °C v 4% paraformaldehyde (Merck, puriss) v Soren-
senovom fosfatovom pufrt pri pH = 7.4 pre 1EM. Po
premyti v tom istom pufri za 12 az 36 hodin pri teplote
4 °C boli nasledne blokované volné aldehydické sku-
piny pufrovanym 0.5M NH,CI a znovu premyté. Em-
bryi boli nasledne zaliate do LR White. Ultratenké rezy
sme urobili na ultramikrotome LKB Nova. Sietky s ul-
tratenkymi rezmi boli inkubované s mySacou monoklo-
nalnou protilitkou proti DNA pre zviditeInenie lokaliza-
cic DNA (Baran ai., 1996). Vietky clektronogramy
sme kontrastovali 2,5% uranylacetatom a citratom olo-
va a analyzovali elektronovym mikroskopom JEM 100
CX-IT pri 80 kV (tab. II).

VYSLEDKY A DISKUSIA

Klinickym vySetrenim ziskanych pohlavnych orgi-
nov krav chovanych v wretej (I1I) zone oziarenia (tab. 1)
po ich zabiti sme nezistili Ziadne organové poruchy.

Celkom sme od superovulovanych darkyn (n = 13)
ziskali 109 vsetkych embryi. 7 ktorych bolo 71 vhod-
nych (tab. III). Rané embrya boli prevazne v Stadiu
Styroch az osmich blastomér (n = 37), menej v Stadiu
16 blastomér. t.J. z obdobia za¢iatku 1ch kompaktiza-
cic. alebo ranej moruly. Ich zona pellucida bola intakt-
ni. blastoméry pravidelne vyvinuté a perivitelinny prie-
stor transparentny bez bunkovych [ragmentov. Vyskyt

Vet. Med. = Czech. 42, 1997 (2): 33-38



11 Rané embrya krav pouzité pre elekironovii a imunoelektronovi mikroskopiu — Early cow embryos used for electron and immunoelectron

MICToscopy

Cislo! Code N ‘Z()nu y Stadium, p'u:‘cl F.ixflt'i&.l ’ Stﬂdiu({n lmunocyloct;cmick:’l
embryi~ oziarenia blastomér zalievania NPB DNA
1 K 142 11 8 PF/LR White 2
2 K 131 11 8 PF/LR White 2
3 1l 8 PF/LR White +++
4 11 8 PF/LR White
5 1242/1 il rand morula PF/LR White 4 ++4+

Vysvetlivky — Explanatory
PF = 4% paraformaldehyd. | hodina - 4% paraformaldehyde, | hour
NPB = nucleolus-precursor body 1. az 4. Stadium (Koped&ny. 1990 - vid obr. 1) - nucleolus-precursor body, Ist to 4th step
(Kopeény, 1990 - see Fig. 1)
+ pozitivna — positive

+++ velmi pozitivna reakcia - very positive reaction

DNA (d) = distribicia DNA — DNA distribution

3 S . . 6 . .
"no.. 2a:mhryo code, radiation zone, 4s»lagc. blastomere number, “fixation, embedding, “NPB step. 7|mmunacywche:mlcal DNA

111. Zisk a vyvojové $tadia ranych embryi krdv z troch zon oziarenia - Recovery and developmental stages of early cow embryos from three

radiation zones

5 Pocet ziskanych embryi’ Vyvojové Stadia®
Zéna! Pocet* 5
vietkych? vhodnych® 4-blastomér’ 8-blastomér® 16-blastomér’ | rand morula'’
I 5 36 19 3 8 8 -
Il 3 s 28 5 12 1 -
1 5 38 24 2 7 7 8

2 3 ¢ 4 Sy 6 7 X v 10
'zone. “number. ‘number of recovered embryos, “all. “livable, “developmental stages. '4-blastomer, "8-blastomer. ”16-blastomers, '"early
morula
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1. Morfologicka a imunocytochemicka analyza nukleologenézy ranych embryi kriv z I1l. zony oZiarenia. Schématické zobrazenie diferen-
cidcie jadierka v 8-blastomérovom embryu kravy (Kopedny, 1990, na podklade autoradiografickych tdajov). Lokalizicia novosynteti-
zovanej RNA (= nastup vlastnej transkripcie, prepis embryonalnych génov) bola detekovana v 3. §tadiu nukleologenézy u pozdnych 8-bunkovych
embryi. Tento dej je podmieneny vstupom DNA do nukleoldrneho prekurzoru — Morphological and immunocytochemical analysis of nucleolo-
genesis of early cow embryos from radiation zone II. A diagram of nucleolus differentiation in 8-blastomere cow embryo (Kopedny, 1990,
on the basis of autoradiographic data). Localization of newly synthetized RNA (= onset of own (ranscription, transcription of embryonic genes)
was detected in the 3rd step of nucleologenesis in late 8-cell embryos. This event is conditioned by DNA entry into nucleolar precursor

Vet Med. - Czech, 42, 1997 (2): 33-38
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poskodenych a fragmentovanych embryi neprekrocil
v§eobecnii normu z populicie ziskanych embryi.

V materiali, ktory bol analyzovany v tychto experi-
mentoch rané embrya krav v §tadiu osmich blastomér,
ziskané z tretej (II1.) zony ozZiarenia predstavovali naj-
viac obdobie zaciatku kompaktizacie blastomér.

Dynamika molekuldrnych dejov prebichajicich po-
¢as nukleologenézy v preimplantacnych embryich krav
koreluje pravdepodobne s morfologickym obrazom za-
Ciatku transkripcie a je mozné ju rozdelil do Styroch
§tadii (Kopedny, 1990) — obr. 1.

Z tohto hladiska ultrastrukturalne hodnotenie do-
siahnutého stupna nukleologenézy a tym i Stidium na-
stupu syntézy ribozomalnej RNA (rRNA) ukazuje, 7c¢
jadierko ziskanych embryi nebolo eSte funkéné, ale na-
chadzalo sa na zaciatku druhého Stadia vyvoja. Je preto
oznaCené ako ,nucleolus — precursor body™ (NPB 2:
obr. 1). Detaily tohto Stadia sme doplnili technikou ul-

36

2. Morfologicka a imunocytochemic-

ki analyza nukleologenczy ranych
embryi krav z [l zony oZiarenia
Imunoclektronogram 0042
(Embryo 1242/1) z 111
nia. Voultratenkom reze jadra embrya
bolo mozné pomocou imunoclektro-

Morula
zony 071

-

novej mikroskopie detekovat prestav-
bu nukleolirneho prekurzora na
dierko, ¢o je podlozené vstupom
fDNA do vautra (do vakuoly) nukleo-
lirncho prekurzora (Sipka). Pritom-
nost DNA indikuju partikule zlata
(tmave bodky). ktoré boli zviazané

Specifickou protilatkou ]
rovnako masovo demonstrované aj v
chromatine priliehajicemu k NPB
(perinukleolirny chromatin — P). Po-
dobnost znacenych DNA Struktir vo
vnuitn jadierka a v perichromatine je
demonstrovana  a)  morfologicky:
zviicienic S0 000x — Morphological
and mmmunocytochemical analysis of
nucleologenesis of early cow embryos
from radiation zone IIL. Immunoelec-
tronogram 0042: Morula (Embryo
1242/1) from radiation zone I In ul-
trathin section of the embryo nucleus
it was possible to detect the transfor-
mation of nucleolus precursor to the
nucleolus, which results from the en
try of rDNA into the inside (vacuole)
of nucleolus precursor (arrow). DNA
presence is indicated by gold particles
(dark dots) which were bound to a
specific antibody. Labelling 1s also
demonstrated at a mass scale in chro-
matin adherent to NPB (perinucleolar
chromatin - P). Similanity of labelled
DNA structures n the inside of the
nucleolus and in perichromatin is also
demonstrated morphologically;
50 000x enlargement

tramikrotomie na sériovych rezoch, ktora umozZiuje
pricstorovu charakteristiku.

V nasom experimentilnom usporiadani, s prihliad-
nutim k diskutovanému cytologickému zdkladu (B a-
ran ai., 1996), bol materiil ziskany v Korostene spra-
covany tak, aby umozioval podobné pouzitie najma
imunocytochemickych metéd s moznostou elektrénop-
tického Studia.

QOd druhého Stadia NPB 2 sme takto zistili lokalizo-
vanie DNA vo forme husto usporiadane; fibrilarnej sie-
toviny v okoli NPB (perinukleolarny chromatin). Od
treticho Stadia NPB 3, ked' sa vyvijaji sekundarne ja-
dierkové vakuoly bolo znacenie (DNA) vyrazne pri-
tomné 1 v tychto vakuolach (obr. 2. 3).

Doterajsie dielcie vysledky umoziujia definovat
v chronicky ozarovanych oblastiach normometricky
vyvin NPB 2 a NPB 3. (. Stadia nukleologenézy, od-
povedajice nenarusenému zaciatku aktivacie syntézy

Vel. Med. — Czech, 42, 1997 (2): 33-38



rRNA v ranom 8-bunkovom embryu kriav. Podla ana-
logie s nasimi predchadzajacimi pracami (Kopecny .
1990; Kopedny a i, 1989a, b) je to teda Stadium
predchadzajuce asociacii ribozomalnych génov s pro-
teinmi jadierka. Radia¢né poskodenie. ktoré podla
mnohych ddajov postihuje geneticky materidl sa teda
vyrazne neprejavuje v mechanizmoch aktivicie raného
embrya hovidzicho dobytka. Vzhladom k tomu aj pre
reprodukénu prax u hovidzieho dobytka a bezprostred-
ne i pre prax prenosu embryi sa iradiacia neprejavuje
ako faktor limitujuci vyvoj raného embrya.
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AN EQUINE INFLUENZA OUTBREAK IN THE CZECH RE.PUBLIC
IN THE FALL OF 1995: AN EPIDEMIOLOGICAL STUDY

EPIZOOTOLOGICKA STUDIE VZPLANUTI CHRIPKY KONI
V CESKE REPUBLICE NA PODZIM ROKU 1995 g

P. Lany, Z. Pospisil, D. Zendulkova, P. Cihal, P. Jahn

Univerzity of Veterinary and Pharmaceutical Sciences, Faculty of Veterinary Medicine,
Brno, Czech Republic

ABSTRACT: A mild outbreak of acute respiratory infection was reported in racing horses in the fall of 1995. Four studs
were investigated for the sources and routes of infection. In five horses from two herds, virus isolates were obtained which,
in preliminary typing experiments, were identified as the influenza A/equi 2 virus. The presence of this illness in all the
examined herds was confirmed by a rise in specific antibody titres. The affected animals included both older vaccinated horses
and young horses not yet vaccinated. Epidemiological studies suggested that the spread of infection occurred in situations
where infected and non-infected horses were together, most frequently at races. Newly infected horses brought the infection
back to their studs where further animals became infected. Some of them, still being in the incubation period without any
clinical signs, may have taken part in another race and passed the infection onto healthy animals from other studs. Since the
races usually took place in 7-day intervals, the epidemiological chain remained continuous. The causes of the outbreak of
infection in vaccinated horses are analysed. The length of post-vaccination immunity, the antigenic composition of vaccines
and their completion with new strains of the influenza virus are discussed.

horse; influenza; virus; antibodies: epidemiology

ABSTRAKT: Na podzim roku 1995 prob&hla na naSem uzemi u sportovnich koni pomérné mirna vina akutniho respira¢niho
onemocnéni. Ve Ctyfech chovech jsme sledovali zdroje a cesty ifeni infekce. Od péti nemocnych koni ze dvou chovii se nam
podafilo izolovat virus, ktery byl v pfedbéZznych typizacnich pokusech urlen jako virus influenzy A/equi 2. Infekce timto
virem byla ve viech chovech potvrzena vzestupem specifickych protilitek. Ve sledovanych chovech onemocnéli jak starsi
vakcinovani kong, tak i mladsi koné bez vakcinace. Epizootologické studie ukazaly, Ze k pienosu infekce dochazi pfi setkani
koni vyludujicich virus s kofimi vnimavymi, coZ byva nejéastéji na zavodech. Cerstvé nakaZeni koné se vraceji do svych stdji.
kde nasledné infikuji ostatni koné. Néktefi z nich se na konci inkubacni doby, jedté bez klinickych pfiznakt, mohou ziacastnit
dal8ich zavodu a §ifit nakazu dale. JelikoZ se zavody obvykle konaji v sedmidennich intervalech, zistiva epizooticky fetézec
nepreruden. Jsou diskutoviny pfic¢iny onemocnéni vakcinovanych koni a je zvaZovana délka postvakcinacni imunity, antigenni
sloZzeni vakcin a vhodnost jejich pfipadného doplnéni aktudlnimi kmeny influenzovych viri.

koné; influenza; virus; protilitky; epizootie

UvoD

Chiipkové onemocnéni koni probihd cyklicky v ne-
stejnych Casovych intervalech a je zplisobené vétSinou
kmeny s rozdilnymi antigennimi vlastnostmi. Posledni ta-
kové onemocnéni, které probéhlo na nasem uzemi v roce
1989 (Pospisil aj, 1991), bylo zpisobené subtypem
viru influenzy A/equi 2 (H3N8). K ochrané pied infekci
byla vyvinuta fada vakcin obsahujicich oba subtypy in-
fluenzy A/equi, piipadné i dalsi virové patogeny respirac-
niho traktu. Podle nafizeni Statni veterindrni sprivy
v Praze musi byt vSichni koné ucastnici se hromadnych
akci vakcinovani. Podobnd nafizeni plati i v zahranici

(Bendixen aj., 1993). Presto byly hliSeny ojedinélé
epizootie chiipkovych onemocnéni v Evropé: v Zipad-
nim Berliné v letech 1988 az 1989 (Lange ctal, 1992)
al991 Jaeschke a Lange, 1993), v Norsku v ro-
ce 1989 (Gudding a Johansen, 1990), ve Svéd-
sku v letech 1990 az 1991 (Bendixen aj., 1991, 1993),
ve Velké Britanii 1993 Mumford, 1994) a ve Svycar-
sku v roce 1995 Meier aj., 1995). I na naSem uzemi
probéhla na podzim roku 1995 vina akutniho respiraéniho
onemocnéni koni. V pribéhu této epizootie jsme méli
moznost vySetfit nékolik chovu sportovnich koni na Mo-
ravé a sledovat fetézec nikazy. Vysledky izolaci a epi-
zootologického Setfeni jsou predmétem naseho sdéleni.

* Supported by the Grant Agency of the Czech Republic (Grant No. 508/95/0183).
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MATERIAL A METODY
Sledované chovy

Byly sledovany ¢tyii chovy sportovnich koni, ozna-
¢enych pismeny A az D.

V chovu A bylo ustdjeno celkem 40 koni. Ze 31 ko-
ni star§ich tfi let, ustajenych individualné v boxech,
jich bylo 25 vakcinovano proti chiipce vakcinou 1, ob-
sahujici viry influenzy A/equi 1/ Praha, Alequi 2/
Miami a Detroit. Posledni vakcinace byla provedena
6,5 mésice pred vznikem onemocnéni. Zbyvajici zvifa-
ta, véetné deviti koni ve véku do tii let, ustdjenych
volné ve dvou skupinach, zistala nevakcinovéna.

Na stejné farmé bylo ustajeno i 10 koni z chovu B,
patficiho jinému majiteli. Koné byli umisténi v oddéle-
né stdji sousedici s objektem chovu A a byli oSetfovani
jinym personalem. VSichni tito koné byli starSi tfi let
a byli naposledy vakcinovani Sest mésica pred zacat-
kem onemocnéni rovnéZz vakcinou 1.

V chovu C bylo 10 koni, z nichZ pét bylo vakcino-
vanych. Posledni vakcinace byla provedena Sest mésict
pred zacatkem onemocnéni vakcinou 2, obsahujici viry
influenzy A/equi 1/ Praha, A/equi 2/ Miami a Fontaine-
bleau.

V chovu D bylo 12 koni, z nichZ byla polovina vak-
cinovéna. Pfedchozi vakcinace byla provedena Sest mé-
sicl pfed zacatkem onemocnéni vakcinou 3, obsahujici
kmeny influenzy A/equi 1/ Praha, A/equi 2/ Miami
a Francie.

Odbér materialu

Od koni s klinickymi priznaky akutniho respiracni-
ho onemocnéni byly k virologickému vySetieni odebra-
ny nosni vytéry pomoci sterilnich vatovych tampéni.
Vzorky byly vloZeny do kultivacniho média Eagle
MEM s 500 m.j. penicilinu na 1 ml a s 500 pg strep-
tomycinu na | ml a pouzZity k bezprostredni infekci ku-
fecich embryi nebo bunécnych kultur, anebo byly za-
mraZeny v hlubokomrazicim boxu pfi teploté —80 °C.

Konim ze viech sledovanych chovi byly odebrany
parové vzorky krevnich sér pro sérologické vysetieni
v intervalu 15 az 35 dna.

Virologické vySetreni

Odebrané vytéry byly podrobeny virologickému vy-
Setfeni. K prukazu pfitomnosti influenzovych vira byly
vySetfované vzorky aplikovany v davce 0,2 ml do alan-
toidniho vaku devitidennich kufecich embryi. Ta byla
po tfi dny inkubovana pfi teploté 37 °C a kazdy den
prosvécovana. Odumfeld embrya byla skladovana pri
teploté 4 °C. Po 72 hodinach inkubace byla Ziva em-
brya na 18 aZ 20 hodin zchlazena pfi teploté 4 °C a ste-
rilné odebrana alantoidni tckutina byla vySetfovana he-
maglutinacnim testem na pritomnost influenzovych virt.

K moZnému prikazu dalSich virti byla davkou 0,2 ml
odebraného vzorku infikovana bunécna linie RK 13. Kul-
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tivace byla provadéna ve trech slepych pasazich, pri
nichz byl hledan piipadny vznik cytopatického efektu.

Hemaglutinacni test byl provadén na polystyreno-
vych mikrodestickich s dnem ve tvaru pismene
U v objemech 0,05 ml za pfidani stejného mnoZstvi 1%
suspenze slepicich erytrocytu.

Sérologické vySetieni

Dynamiku specifickych protilatek proti viru influen-
zy jsme sledovali pomoci hemaglutinacné inhibi¢niho
testu na polystyrenovych mikrodesti¢ckach v objemu
25 pl. Dvojnédsobna fedéni sér jsme vySetfovali s na-
slednym pfidanim ¢tyf hemaglutinaénich jednotek viru
influenzy Alequi 2/ Brno 89 a pozdé&ji i s izolatem
z probihajici epizootie, oznacenym dodate¢né Alequi
2/ P2 95. Po 60minutové inkubaci jsme pridali 50 pl
1% suspenze slepicich erytrocyti. Reakce byla odeci-
tana po 50 az 60 minutach stani pfi pokojové teploté
(Pospisil aj., 1991).

VYSLEDKY
Epizootologie nikazy

Ctyfi koné& z prvniho nami sledovaného chovu
A byli na zdvodech ¢. | zac¢atkem zafi 1995 v Polské
republice a pfi zpate&ni cesté nocovali v Cechéch spo-
lecné s konmi z jinych chovu, z nich néktefi adajné
kadlali. Po navratu ze zivodu byli umisténi do svych
boxu a zucastiovali se bézného tréninku s ostatnimi
konmi. Tyden po prvnich zavodech se tyfi jini koné
z tohoto chovu zacastnili zavoda ¢. 2 na Moravé
(obr. 1) a dva dny po navratu z téchto zavodu vétSina
koni v chovu A klinicky onemocnéla. Pfitom prvni Cty-
fi koné, ucastnici zavoda v Polsku, zustali bez klinic-
kych pfiznakd a infekce u nich byla potvrzena aZ vy-
sokymi hladinami specifickych protilatek jiz pti prvnim
odbéru.

Ve stejny ¢as onemocnéli také koné chovu B usté-
jeni v téZe budové, ale prostorové oddéleni. Tito koné
se zadnych zavodi nezicastnili, ale pouzivali stejné
tréninkové prostory. Z toho vyvozujeme, ze koné, ktefi
piijeli ze zdvodu ¢. I, infikovali ke konci inkubalni
doby ostatni koné v chovu A i B.

Za predpokladu, Ze inkubacni doba byla i u téchto
koni stejnd, trvala pfiblizné pét dna.

Zavodu ¢&. 2 se také zdcastnili koné z chovu C. Po
svém ndvratu pokracovali jako zdravi v dalSim trénin-
ku s ostatnimi kofimi. Za tyden po téchto zavodech se
jiny kan z chovu C zucastnil zdvodu ¢. 3, na kterych
Jiz klinicky onemocnél. Dalsi koné z tohoto chovu one-
mocnéli v nasledujicich dnech.

Vyjdeme li ze stejnych pfedpokladi, jako v pred-
chozim pfipadé, byla v tomto chovu inkubacni doba asi
til az Ctyfi dny.

Zavodu ¢. 2 i 3 se zacastnili koné z chovu D. Vzhle-
dem k tomu, ze se u nich onemocnéni objevilo az
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24 dnl po zavodech €. 2, je moZné piedpokladat, Ze se
infikovali az na zavodech ¢. 3.

Klinicky prubéh

V chovu A onemocnéli vSichni nevakcinovani koné
ve véku do tfi let. Ze starSich nevakcinovanych koni
onemocnéli ¢tyfi a z vakcinovanych jich onemocnélo 18.

Klinicky prabéh onemocnéni u mladych nevakcino-
vanych koni ve véku do ti let byl spojen s teplotou
pietrvavajici tii az Ctyfi dny a nepiesahujici 40,6 °C,
doprovazenou kaslem a vytokem z nozder.

U starSich vakcinovanych i nevakcinovanych koni
mélo onemocnéni mirnéjsi prubéh, horecky nebyly vys-
§i jak 39,6 °C, nevyskytovaly se u viech nemocnych
zvifat a infekce byla doprovazena jen mirnym kaslem
nebo vytokem z nozder. Kromé dvou koni onemocnéni
odeznélo béhem nékolika dni.

V chovu B onemocnéli vSichni koné navzdory tomu,
Ze byli vakcinovani. Pribéh onemocnéni byl podobny
jako v pfedchozim chovu, ale teploty dosdhly u nékte-
rych koni az 40,8 °C.

V chovu C nebyly méfeny teploty a klinicky pribéh
onemocnéni byl vyjadien pouze kaslem u dvou ne-
vakcinovanych a jednoho vakcinovaného koné z dese-
ti. Celkovy zdravotni stav nebyl narusen.

V chovu D onemocnélo sedm koni ze 12, véetné tii
vakcinovanych. U viech nemocnych koni byl pozoro-
van kaSel a vytok z nozder, ale pouze u tfi nemocnych
nevakcinovanych koni se vyskytla teplota dosahujici
40,1 °C.

Izolace viru
Ve vzorcich z chovi A i B, které byly odebirdny
k vySetfeni prakticky az po odeznéni klinickych pFizna-

ki onemocnéni, se nepodafilo ve tiech slepych pasa-
Zich izolovat zadny virus.
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Chov D

Z nosnich vytéri dvou koni z chovu C bylo jiz
v prvni pasazi izolovano na kufecich embryich hema-
glutinujici agens, které bylo pomoci specifickych antisér
piedbézné urceno jako virus influenzy A/equi 2. Stejny
druh viru byl izolovin i od dal3iho koné z této lokality,
ale az ve tfeti pasazi. Rovnéz z chovu D se nam ve
dvou pripadech podafilo ve druhé pasazi izolovat obdob-
ny virus influenzy A/equi 2. Izolace byly uspésné pouze
v pripadé nevakcinovanych, klinicky nemocnych koni.

Konecnou identifikaci izolata a jejich zarazeni mezi
viry influenzy A/equi 2 provedla dr. B. Timova, DrSc.,
z Narodni referen¢ni laboratore pro chripku Statniho
zdravotniho ustavu v Praze.

V pokusech o i1zolaci dalSich vird nebyl na bunécné
linii RK 13 prokazéan ve tiech slepych pasazich Zadny
cytopaticky efekt, ktery by svédcil pro virovou infekci.

Sérologické vySetfeni

Podezfeni na chiipku koni bylo potvrzeno nékolika-
nasobnym vzestupem specifickych hemaglutinané in-
hibi¢nich protilatek proti obéma pouzitym kmentm in-
fluenzy v parovych vzorcich krevnich sér odebranych
od vakcinovanych i nevakcinovanych koni. Ve vSech
chovech se za jeden mésic po probéhlé infekci pohybo-
valy titry protilatek proti viru A/equi 2 pfiblizné v roz-
mezi 1 : 64 az | : 1 024.

Zatimco u vakcinovanych koni se titry inicidlnich
protilaitek na zacitku infekce pohybovaly v rozmezi
1 :16 az 1 : 64 a po probéhlém onemocnéni vzrostly
pouze dvoj- az trojnasobné, byly postinfekéni titry pro-
tilaitek u nevakcinovanych koni prokazoviny jesté
v Sesti- az osminasobném fedéni séra.

Hodnoty titri protilitek byly zcela srovnatelné, at
Jiz byl v testu pouzit virus influenzy A/equi 2/ Brno 89
nebo nas novy izolat Alequi 2/ P2 95. Protilatky proti
viru A/equi 1/ Praha byly v nizkych titrech prokazova-
ny pouze u vakcinovanych koni.

41



DISKUSE

Izolaci viru influenzy A/equi 2 a pritkazem vzestupu
specifickych postinfekcnich protilatek jsme potvrdili
nové vzplanuti chfipky u koni. Pfi epizootologickém
studiu tohoto onemocnéni se ukdzalo, ze hlavni roli
v §ifeni nakazy ma vzajemny kontakt koni vylucujicich
virus v inkubacnim stadiu onemocnéni a ostatnich koni
ucastnicich se zivodi. Koné se z takovych zavodii vra-
ceji jiz infikovani, avSak v inkubaCnim stadiu zastava
nakaza nerozpozndna a jsou proto vétSinou zaiazeni do
tréninku spolu s ostatnimi kofimi. Mnozi kon¢ se pfi-
tom nakazi, aviak opét jesté v inkubacni dobé startuji
dalsi vikend na jinych zavodech, ¢imz se udrzuje v per-
manenci epizooticky fetézec. Je to ddno predevsim inku-
ba¢ni dobou, pohybujici se okolo péti dnii, a skutecnosti,
ze mnohdy onemocni i vakcinovani koné, u nichZ ne-
musi byt pfiznaky onemocnéni pfili§ ndpadné. Situaci
komplikuji i samotni chovatelé, ktefi z obavy pred
uzavienim chovu prvni pfipady onemocnéni taji.

Nase vysledky ukazaly, Ze zadna ze (i pouzitych
vakcin nezabranila ve sledovanych chovech vzniku
a Sifeni onemocnéni. Podobné vysledky zaznamenali
v Evropé Lange aj., (1992), Bendixen aj.
(1993), Gudding a Johansen (1990), Meier
aj. (1995). Tito autofi se domnivaji, Ze soucasné kmeny
viru influenzy koni maji driftem zménéné antigenni vlast-
nosti ve srovnani s kmeny dosud pouzivanymi ve vak-
cinach. Sérologicky to prokdzali Lange aj. (1992),
Jaeschke aj. (1993) a sledovanim poradi nukleotidi
v RNK viru A/equi 2 Oxburgh aj. (1993).

Vsechny nami sledované vakciny obsahovaly virus
influenzy A/equi 1/ Praha a A equi 2/ Miami. Vakcina
¢. 1, kterd nezabranila vzniku klinického onemocnéni,
obsahovala navic i kmen A/equi 2/ Detroit. Vakciny
€. 2 a 3, u nichz se projevil alespon Caste¢ny ochranny
efekt proti klinickému projevu onemocnéni, obsahova-
ly misto posledné jmenovaného viru kmeny relativné
novéjsi — A/equi 2/ Fontainebleau nebo Francie. I tyto
kmeny vsak byly izolovany pred mnoha lety a proto by
bylo prospéiné doplnit stavajici vakciny novymi izoldty.

Pres vSechny tyto uvahy vSak nesmime zapomenout
ani na tu skutec¢nost, Ze vzhledem ke kratkodobé imu-
nité¢ u influenzy koni, kterd nepfesahuje Sest mésica,
doporucuji néktefi odbornici (Tamova, 1972;
Eichhorn, 1989) vakcinovat dvakrat ro¢né. Vyskyt
epizootie na podzim, tedy pravé Sest az Sest a pul me-
sici po vakcinaci, kdy jiz ochranny efekt vakcinace
pravdépodobné poklesl, mohl byt i dal§im davodem.
pro¢ onemocnéli i vakcinovani koné.

Epizootologické studie posledni, pomérné mirné viny
chiipkového onemocnéni u koni poukézaly na komp-

lexnost celé problematiky. V soucasné dobé probihaji
detailni studie, které by mély blize charakierizovat an-
tigenni sloZeni naSich 1zolata. Teprve po jejich podrob-
ném poznani a srovndni se stavajicimi vakcinacnimi
kmeny bude mozno zvazit, zda doporucit doplnéni sou-
¢asnych vakcein o tyto aktudlni kmeny.

LITERATURA

BENDIXEN, P. H. - FORSSBERG. P. — SILFERBERG. L.
(1991): Vaccination status and fever in trotting horses in
relation to influenza outbreaks in spring 1991, Sven. Vet.-
-Tidn., 43, 713-715.

BENDIXEN, P. H. - EMANUELSON. U. - FORSSBERG,
P. — SILFERBERG, L. (1993): Analysis of status of vacci-
nation and development of fever in trotters in Sweden during
an outbreak of influenza type A2 (H3N8). Prevent. Vet.
Med., 16, 95-102.

EICHHORN, W. (1989): Respiratorische Infektionskrank-
heiten beim Pferd. Prakt. Tierirzt., 44, 37-45.

GUDDING. R. - JOHANSEN, G. L. (1990): The significance
of age and vaccination interval on the protection of horses
against equine influenza. Nor. Vet. Tidsskr., 102, 35-36.
JAESCHKE. G. - LANGE, W. (1993): Beobachtungen bei
cquinen Influenza-Epidemien mit viraler Antigendrift in Berlin
1988-1991. Berl. Miinch. Tierirztl. Wschr., 106, 119-123.
LANGE, W. - JAESCHKE. G. - MASIHI, K. N. -
TROSCHKE, B. - KILB, K. - ZADOW, 1. (1992): Equine
influenza in West Berlin, 1988 to 1989. Tieriirztl. Umsch.,
47, 7-16.

MEIER, H. P. - HAUSER. R. - WEISS, M. - TSCHANZ,
T. H. - WAMPFLER, B. -~ WEIBEL-ATTENBERGER, P.
(1995): Epizootic Situation in Switzerland. In: 1995 EFTE-
BA Veterinary Meeting, Deauville, 16. 10. 1995.
MUMFORD, J. A. (1994): Update on equine influenza. Vet.
Rec., 134, 3.

OXBURGH. L. - BERG. M. - KLINGEBORN, B. - EM-
MOTH, E. - LINNE, T. (1993): Equine influenza virus from
the 1991 Swedish epizootic shows major genetic and antigenic
divergence from the prototype virus. Virus-Res., 28, 263-272.
POSPISIL, Z. - TUMOVA, B. - ULMANN, L. - ZENDUL-
KOVA, D. - FALTEJSEK. J. (1991): Epizootics of equine
influenza in Czechoslovakia caused by the type Alequi
2(H3N8) and the effects of vaccination. Acta Vet. (Brno), 60,
153-159.

TUMOVA, B. (1985): Laboratorni diagnostika chfipky. In:
SYRUCEK, L. a kol.: Vydetfovaci metody virovych onemoc-
néni dychacich cest. Praha, Avicenum, s. 75-99.

Received: 96-07-18
Accepted: 96-08-21

Kontakini adresa:

MVDr. Petr Lany, Veterinarni a farmaceutickd univerzita, Palackého 1-3, 612 42 Brno
Tel.: 05/41 32 11 07, fax 05/74 88 41, e-mail: zdposp@dior.ics.muni.cz

42

Vet. Med. — Czech, 42, 1997 (2): 39-42


mailto:zdposp@dior.ics.muni.cz

LYMPHOCYTIC THYROIDITIS IN BEAGLE DOGS IN A BREEDING
COLONY: HISTOLOGICAL FINDINGS

LYMFOCYTARNI THYREOIDITIS PSU PLEMENE BEAGLE V CHOVNE
KOLONII: HISTOLOGICKE NALEZY

L. Vajner', V. Vortelz, A. Brejcha2

! Institute of Histology and Embryology, 2nd Faculty of Medicine, Charles University,
Praha, Czech Republic

2 Department of Pathology, Research Institute for Pharmacy and Biochemistry, Rosice
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ABSTRACT: During the 18-year (1974-1991) period the lymphocytic thyroiditis was found in 8% of 2 238 animals from
a Beagle dog breeding colony (8.5% of 1 079 males and 7.6% of 1 159 females). The thyroid glands of affected animals
were on average heavier by 10.4% in males and by 21.0% in females. In the histological picture the interstitial lymphocytic
infiltrations of various ranges accompanied by varying degree of follicular damage prevailed. The earliest findings of this
lesion were revealed in 9-month old animals.

lymphocytic thyroiditis; histopathology; Beagle dog

ABSTRAKT: B&hem 18 let (1974 az 1991) sledovini chovné kolonie psi beagli byla u 8 % z 2 238 zvitat (8,5 %
z 1 079 samct a 7,6 % z 1 159 samic) odhalena lymfocytarni thyreoiditis. Primérna hmotnost Stitné Zlazy postizenych zvitat
byla vy%8i 0 10,4 % u samcti a 0 21,0 % u samic. Histologicky obraz léze byl pfevizné tvofen intersticialnimi lymfocytarnimi
infiltraty rizného rozsahu, doprovizenymi podkozenim folikli v rdzném stupni. Nejcasnéjsi nilezy této léze byly zjiStény
u devitimési¢nich zvifat.

lymfocytdrni thyreoiditis; histopatologické ndlezy; pes beagle

INTRODUCTION

A major part of the data concerned with the lympho-
cytic thyroiditis (LT) of the dogs originally came from
toxicologic studies or breeding colonies. The required
data appertaining to the situation within pet populations
were not available (Scarlett, 1994). A more de-
tailed description of spontancous LT in a group of Bea-
gles was given by Tucker (1962). Histologically the
lesions were found in 16.2% of animals without there
being any dependence upon the sex. The animals had
neither clinical signs nor gross findings. Within the
breeding colonies other cases were described by Maw -
desley-Thomas and Jolly (1967), Maw-
desley-Thomas (1968), Musser and Gra-
ham (1968), Beierwaltes and Nishiyama
(1968) and Hottendorf and Hirth (1974). LT
occurred in 12.5-13% of males and 10.9-11% of fe-
males. The ecarliest findings were revealed in 6-month
old animals, most of the investigated dogs were at the
age of 13 and 14 months. Histological descriptions
were almost identical. Fritz et al. (1970) stated the
lesion occurrence of even 20% for an inbred line. In
agreement with other researchers Gosselin et al.
(1982) distinguished two findings, firstly LT, and sec-
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ondly the idiopathic follicular atrophy, manifesting it-
self in the destruction of follicles and the replacement
of those with adipose tissue, leaving only scanty iso-
lated follicular epithelia. Mariotti et al. (1989)
found most of the cytotoxic T lymphocytes in emperi-
polesis within the follicular epithelia and acting as ef-
fectors of tissue destruction. Lombardi etal. (1988)
attributed the destruction of the thyroid gland follicles
to the complement activation due to deposition of im-
munocomplexes Tg — TgAb (thyroglobulin — antibody)
within the thyroid gland.

The C cell hyperplasia was a common phenomenon
in patients with Hashimoto’s thyroiditis as documented
by Libbey et al. (1989) and LiVolsi (1990).
Harach (1993) noticed C cell hyperplasia having
a relation with the destructive inflammatory processes.
Mawdesley-Thomas and Jolly (1967) also
found parafollicular cell hyperplasia within more se-
verely involved thyroids in Beagles.

MATERIAL AND METHODS

2 238 young and adult animals from a semi-closed
Beagle dog breeding colony, owned by the Research
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Institute for Pharmacy and Biochemistry at Rosice nad
Labem, Czech Republic, were autopsied and histologi-
cally examined during an eighteen year period (1974-
1991). They served as experimental animals for various
drug safety-evaluating studies or came as old animals
from the breeding colony. 1 079 of them were males,
1 159 females.

All dogs were vaccinated at the age of 6 and
12 weeks against canine parvovirus (since 1984), at
15 weeks against canine distemper virus and canine
adenovirus type II. All dogs were also immunized at
24 weeks against rabies virus. The dogs also received
routine anthelmintic treatments.

Each animal was completely autopsied. Major or-
gans including the thyroid gland were routinely
weighed and tissue samples of all organ systems were
fixed in 10% neutral buffered formaldehyde. Histologi-
cal slides were made by the common paraffin tech-
nique, sectioned at 6 um, and stained with haema-
toxylin-erythrosin (HE).

Additional sections of thyroid glands were stained
with periodic acid-Schiff (PAS) technique, cresyl fast
violet, phosphotungstic acid-haematoxylin (PTAH).
Congo red, and by methods after Hale-Miller,
Grimelius (argyrophil stain), Perls (for iron), Gomori
(for reticulin), and von Kossa to aid in the evaluation
of individual lesions.

RESULTS

The length of the thyroid gland lobes varied by
about 20 mm, the width being between 3 and 5 mm.
The lobes were found in the vicinity of the first 3 or 4
tracheal rings. Gross changes were revealed in three
animals only. The thyroid gland in one male was en-
larged to 50 mm because of both foci of lymphocytic
infiltration and local amyloidosis within its paren-
chyma. Due to a weight increase up to 4.8 g this case
was not involved in the mean mass evaluation. The
thyroid gland of another male reached 30 mm and was
of a very dark colour. The thyroid gland of one female
was also enlarged to 30 mm.

LT was histologically revealed in 92 males and
88 females. The mean mass of thyroid glands in ani-
mals with LT (Fig. 1) was stated to be 1.3 + 0.4 g for
males (minimal 0.7 g, maximal 2.2 g) and 1.3 £03 g
for females (minimal 0.8 g, maximal 2.2 g). The thyroid
gland was not weighed in 17 males and 22 females.

The characteristic finding in LT was the presence of
lymphocytic infiltrations, varying in range, predomi-
nantly within the glandular stroma (Fig. 2). Except for
lymphocytes, in many cases the infiltration was com-
posed of varying amounts of plasma cells (Fig. 3) and
focally found neutrophilic granulocytes (Fig. 4). Inde-
pendently of their range, infiltrations sometimes op-
pressed or destroyed the gland follicles (Fig. 5) and
lymphocytes invaded inwards follicles and occurred
within the colloid (Fig. 6). In follicles the macrophages
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1. Mean mass of thyroid gland related to lymphocytic thyroiditis

2. Lymphocytic infiltrations within the thyroid gland: HE, 20x

with phagocyted colloid were also found (Figs. 7, 8).
These cells occurred in the form of large pale elements
with indented nuclei and PAS-positive substance in
their cytoplasm. The phagic response was also raised
by the colloid prolapsed out of damaged follicles. This
event was usually accompanied by a neutrophilic
granulocyte reaction. The infiltrations rarely involved
the gland capsule and never invaded the parathyroid or
the surrounding adipose tissue. The frequency of histo-
logical findings is given in Fig. 9.

Table I shows the
topathologic picture according to the degree of involve-
ment of the thyroid glands. The highest degrees of in-
volvement were not found in animals younger than 12
months and in those older than 3 years (Fig. 10).

Only in one case (a male of 18 months, involvement
degree +++) the focal Graves-like hyperplasia of folli-

classification of the his-
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3. Infiltration consisting of plasma cells: HE. 100x + Local accumulation of neutrophilic granulocytes (arrowhead); HE,
100x

5. The damaged thyroidal follicle. HE, 20x 6 Lymphocytes (arrowhead) within a follicle: HE, 20x
cular epithelia was revealed. In some follicles the epi-  13) occurred in 107 cases (59.4% of LT positive), 1. e.
thelium was high columnar and remarkably light in 56 males (60.9%) and 51 females (58.0%).

In another case (a male of 24 months) focal lipoma- Frequently we found the caleification of the colloid

tous atrophy of the thyroid parenchyma without the  (Fig. 14) occurring in the form of basophilic spheric
presence of any infiltraions was found in one lobe  formations. Their sizes varied from very minute Lo oc-

(Fig. 11). cupying as much as one third of the follicle area. This
Independently of the degree of gland involvement.  finding was revealed in 57 cases, 1. e. in 32.0% of LT
the focal hyperplasia of parafollicular cells (Figs. 12, positive ones (32 males, 34.8%; 25 females, 28.4%).
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7. Macrophages (arrowhead) within the colloid. PAS method, 20x

I. Classification of the histopathologic picture of thyroid gland lesions

8. A macrophage within the collord, PAS method. 100x

Classification Quahitative features in individuals
mfiltrates | appression or Hoid iRkl
- colloi neutrophilic
Involved area Degree germinal centers | destruction of R II e
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9. Occurrence of lymphocytic thyroiditis in a Beagle dog breeding
colony
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The abundant fibroproduction was never found
(Fig. 15).

DISCUSSION

According to Tucker (1962) nonc of the clinical
signs observed in any dog could be attributed to disor-
dered function of the thyroid gland.

The mean mass of thyroid glands with LT exceeded
the mean referential mass (N&mece and Vortel,
1981) by about 10% in males and 21% in females.

The histological picture of our LT cases corre-
sponded almost identically to that given by Tucker
(1962). and  Jolly
(1967)
(1968). The detatled description led to creation of the

Mawdesley-Thomas

and Beierwaltes and Nishiyama
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Vet. Med. — Czech. 42. 1997 (2): 43-49 47



13. Focal hyperplasia of parafollicular cells (arrowhead): Grimelius
method, 100x

15. The thyroid gland with lymphocytic infiltration; Gomori's meth
od. 20x

S-degree (0 to ++++) qualitative evaluation of histo-
logical changes. We never found the Hirthle cells, de-
scribed by Tucker (1962)and Beierwaltes and
Nishiyama (1968). The idiopathic follicular atro
phy of the thyroid gland. described by Gosselin et
al. (1982), was revealed as the only suspect case in our
collection. Fibrosis with proliferation of adipose tissuce
without the presence of any colloid, as described by

48

14 The local calcificaton of the colloid: Kossa's method, 20x

Conaway ctal (1985), did not occur in our mate-
rial. This was not a surprising finding as Conaway
et al. (1985) dealt with animals of a natural lile span.

We stated the frequency of LT as being rather lower
than that documented by Musser and Graham
(1968). Beierwaltes and Nishiyama (1968)
and Fritz et al. (1970) for closed breeding colonies
and by Tucker (1962) for an experimental group
This may be caused by the partially open turnover of
the observed colony. On the other hand, the extremely
high frequency. mentioned by Fritz et al. (1970).
could be related to the high level of inbreeding in the
described colony. The sex of the animal did not affect
the frequency of LT occurrence which also accorded
with the data reported by the above mentioned articles.
We could take the age of 6 months as the limit under
which this lesion was not evidenced. The upper limit,
the age when the process became extinet (Nozicka,
1968), was impossible to determine.

We suspect our cases of the autoimmune origin, the
evidence will be given in the following study

In the dogs hyperplasia of parafollicular cells oc-
curred parallelly but independently of the LT degree.
although Mawdesley Jolly
(1967) implied that it was coupled with a higher degree

-Thomas and

of involvement. Libbey etal (1989)and LiVol-
s1 (1990) also considered parafollicular cell hyper-
plasia to be a common finding in men. Our observation
of this phenomenon in almost 60% of the animals with
LT supported their opinion. The sex of the animals did
not affect the occurrence of the finding. either

The findings of colloid calcification were not refer-
able to LT, either.
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THE EFFECTIVENESS OF INACTIVATED, PURIFIED
AND CONCENTRATED EXPERIMENTAL RABIES VACCINE
FOR VETERINARY USE: IMMUNOGENIC ACTIVITY

UCINNOST INAKTIVOVANE, PURIFIKOVANE A KONCENTROVANE
VAKCINY PROTI VZTEKLINE PRO VETERINARNI POUZITI:
IMUNOGENNI AKTIVITA

J. Siiliova, Z. BeniSek, S. Svréek, A. Durove, R. Ondrejka
University of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: The authors prepared an experimental, inactivated, concentrated and highly purified rabies vaccine from the
strain Vnukovo-32/107. The purification and concentration (simultaneous — in one operation) was carried out by affinity
chromatography. The content of rabies antigen in the vaccine was 4.256 UE/em® (determined by ELISA method). The authors
used their own lipoid adjuvant - type oil in water - to resolve the lyophilized vaccine to original volume. It is based on esters
of fatty acids. The effectiveness — immunogenic activity — of the experimental preparation was compared with that of
commercial rabies vaccines and the reference vaccine by means of the NIH and NRLR methods. The results obtained (2.826
units/em’ by the NIH and 3.085 units/em’ by the NRLR method) confirmed that the method of affinity chromatography could
be used to prepare a rabies vaccine, exhibiting effectiveness superior to commercial preparations available, and complying
with the WHO criteria.

rabies: rabies vaccine; immunogenic activity: NIH method; NRLR method: lipoid adjuvant

ABSTRAKT: Autori pripravili experimentilnu inaktivovani. koncentrovani a purifikovani antirabicki vakcinu z kmena
Vnukovo-32/107. Na purifikaciu a koncentriciu (sucasne, jednou opericiou) vyuzili metodu afinitnej chromatografie. Vakcina
po koncentricii obsahovala 4.3 1U/em? rabického antigénu (stanovené metodou ELISA). Na zvySenie ucinnosti tejlo vakeiny
pouZili vlastné lipoidné adjuvans typu olej vo vode, na biaze esterov mastnych kyselin, ktorym bola lyofilizovand vakcina
pred pouzitim resuscituovand na povodny objem. Sledovali Gc¢innost — imunogénnu aktivitu experimentilneho preparitu
a porovnali ho s komerénymi antirabickymi vakcinami a referen¢nou vakcinou pomocou metody NIH a NRLR. Ziskané
vysledky (2,826 jcdnmick/cm'z metoédou NIH a 3,085 jcdnnlicl'\'/cml metodou NRLR) potvrdili, Ze afinitnou chromatografiou

je mozné pripravil antirabickd vakcinu, ktord svojou G&innostou pred¢i komer&né preparity a vyhovuje kritériam WHO.

besnota; antirabickd vakcina; imunogénna aktivita; NIH-metoda; NRLR-metoda; lipoidné adjuvans

INTRODUCTION

Rabies is considered as one of the most important
viral zoonoses. On a worldwide scale, mainly in the
developing countries, approximately 60 000 people die
of rabies every year and post-exposure immunization is
indicated in other several millions (Krebs et al.,
1995). The number of cases of animal rabies is difficult
to assess (Animal Health Yearbook, 1995;
Rabies Bulletin Europe WHO, 1995). The costs of thor-
ough prevention and control of this dangerous infection
in industrialized countries have been considerable.
Rather dangerous situation has arisen in the developing
countries which lack the material, personnel, and infra-
structure for realization of effective anti-infection pro-
grammes.

Owing to good cooperation of veterinary and human
health services in industrialized countries, despite con-
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stantly unfavourable epizootiological situation, the
cases of human rabies occur in these countries only
sporadically (Krebs et al., 1995). Rabies occurs in
a sylvatic form in animals; rabies of pet and farm ani-
mals is relatively well controlled. This results from the
complex approach to the prevention and control of ra-
bies in these countries. In this process, the immunopro-
phylaxis of rabies in pet animals is of decisive impor-
tance (pre-exposure vaccination of domestic dogs and
cats and vaccination of farm animals on pasture in in-
fected areas). At present, inactivated, adjuvanted cell-
-culture rabies vaccines are mostly used for this pur-
pose round the world. Neither inactivated, concentrated
and highly purified nor recombinant rabies vaccines
intended for parenteral application are manufactured
because of their high price.

A rational, simple, and inexpensive technological
procedure — affinity chromatography method — was
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used to prepare a concentrated and highly purified ra-
bies vaccine. Its effectiveness was determined by two
parallel, strictly quantitative procedures. The immuno-
genic activity of this vaccine was investigated and com-
pared with the commercial preparations of different ori-
gin.

Comparative experiments were aimed at the prelimi-
nary evaluation of the effectiveness (immunogenic ac-
tivity) of the experimental vaccine prepared in our
laboratory, and of commercial vaccines, in model ex-
periments on mice. The evaluation by means of the
methods NIH (Seligmann, 1973) and NRLR (Na-
tional Reference Laboratory of Rabies, Slovakia),
(Svr&ek and Vrtiak, 1980), was carried out in
parallel.

MATERIAL AND METHODS
VACCINES
Experimental vaccine prepared in our laboratory

This vaccine was prepared using Vnukovo-32/107
strain, suitable at titres higher than 4.0 log
MICLD4,/0.03 cm’ as a vaccination strain (Seli-
mov et al, 1977). The cultivation was carried out in
a cell line BHK-21/13S, in a cultivation medium MEM
(USOL, Prague, Czech Republic), supplemented with
2% inactivated calf serum for cell cultures (Bioveta,
Ivanovice na Hané, Czech Republic).

The viral suspension obtained (virus titre 4.86 log
MICLD4/0.03 cm®) was inactivated with cyclic
ethyleneimine (starting substance bromo-2-ethyle-
neamine bromohydrate, Merck-Schuchardt, Germany).
The inactivation process took place at a laboratory tem-
perature for 18 hours. The completeness of the inacti-
vation was checked by injecting the inactivated and
diluted (1 : 10) viral suspension to mice of body weight
6 grammes, intracerebrally (i.c.). The volume of the
inoculum was 0.03 cm®. Mice were observed for 21
days.

The quantity of the rabies antigen present in the
inactivated viral suspension was determined by means
of an ELISA technique (van der Marel and van
Wezel, 1981). If the titre of the inactivated virus was
higher than 1.0 UE/cm® (unit cquivalcnts/cm3). we pro-
ceeded to the concentration and purification of the viral
suspension.

A method of affinity chromatography (Sakamoto
et al.,, 1986) on sulphonated cellulose was used to con-
centrate and purify the inactivated rabies virus. The sul-
phonated cellulose was prepared by means of a sulphona-
tion method using chlorosulphonic acid (HSO;CI,
Merck, Germany). Cellulose made in the Czech Repub-
lic was used — Perloza St Medium (Severoceské che-
mické zdvody, Lovosice, Czech Republic). The pre-
sence of proteins in individual fractions was observed
by means of a flow-through UV-detector, at 280 nm
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(Pharmacia, Sweden). The rabies antigen was detected
in selected fractions by means of an indirect im-
munofluorescence method (Dean and Abelscth,
1973). The amount of antigen in these fractions was
determined by ELISA method (van der Marel and
van Wezel, 1981). The [ractions with the highest
content of antigen (1.46-8.64 UE/em®) were pooled
and dialysed against 0.01 M PBS buffer. The purity of
the preparation obtained was examined electrophoreti-
cally using an apparatus Phastsystem (Pharmacia, Swe-
den). A Lowry method (Lowry ctal, 1951) was em-
ployed for determination of the concentration of viral
proteins. Lyophilisation of the vaccine was carried out
using a lyophilisation medium composed of saccharose
and gelatin.

In order to increase the effectiveness of the vaccine,
a lipoid adjuvant of the type oil in water, based on fatty
acid esters (BeniSek et al., 1992), was used to re-
solve the lyophilized vaccine to the original volume.

Commercial vaccines used for comparison

- Tissue rabies vaccine (live), op. No. 960291 (produ-
cer Bioveta Ivanovice na Hané, Czech Republic);

— Tissue rabies vaccine, inactivated (adsorbed to
Al(OH);y gel), op. No. V 060291 (producer Bioveta
Ivanovice na Hané, Czech Republic);

— Inactivated rabies vaccine (adsorbed to AI(OH)4
gel). named RABISIN, op. No. 00C321 (producer
Rhone-Méricux, France).

Standard international vaccine —

reference vaccine with the content of antigen 16
U/cm® (international units per 1.0 em?) (Statens Seru-
minstitut, Copenhagen, Denmark).

EXPERIMENTAL ANIMALS

Random-bred. white mice from VELAZ-Prague
(Czech Republic), weighing 12 or 18 grammes, were
used in the experiments.

DETERMINATION OF IMMUNOGENIC ACTIVITY
OF THE VACCINES

NIH method (Seligmann, 1973)

Each of the dilutions (1 : 25. 1 : 125, 1 : 625, | :
3125, with experimental and commercial vaccines, or
1225, 13125, 1:625,1:3125,1:.15:625, 1 :78 125
with the reference vaccine) prepared from the vaccines
mentioned above, was. used to immunize 12 mice of
body weight 12 g, intraperitoneally (i. p.). The mice
were inoculated twice within a 7-day interval. The vo-
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lume of inoculum was 0.5 cm®. On day 14 after the first
immunization the vaccinated mice were challenged intrac-
erebrally (i.c.) with virus fixe, strain CVS (titre 5.4 log
MICLDs/0.03 cm®), at a dose 25 MICLDs/0.03 cm”.

The assessment of the effectiveness of the vaccines
tested was carried out by a volumetric method
(Seligmann, 1973). By this method, we determined
the highest dilution (EDs) of the reference and tested
vaccines which protected 50% of mice against the i.c.
challenge with virus fixe, strain CVS. The effectiveness
of the vaccine tested was calculated as a ratio of EDg
of the reference vaccine and EDsj, of the tested vaccine.
The known concentration of the reference vaccine, ex-
pressed in international units, was used to determine,
by additional calculations, the number of international
units per 1.0 cm’ of the vaccine tested.

NRLR method (Svréek and Vrtiak, 1980)

Each of the dilutions of the tested vaccines was used
to immunize 5 mice, weighing 12 g, subcutaneously
(s.c.) into the upPer lip. The volume of the inoculum
used was 0.2 cm”. On day 21 after the vaccination, the
mice were challenged s.c. with virus fixe, strain CVS
(titre 5.4 log MICLD4y/0.03 em®). The dose 2.1
MSCLDg/0.1 em?® was injected into the upper lip of
the animals. The titre was determined beforehand, in
a preliminary experiment, using the method of s.c. in-
fection of 18 g intact mice. Control titration of the
strain CVS was carried out in parallel with the chal-
lenge of the vaccinated mice. The EDg value was cal-
culated according to Reed and Muench (1938).
The effectiveness of the vaccine was calculated in in-
ternational units using the same approach as that in the
NIH method.

RESULTS

The data on the content of live or inactivated rabies
virus (antigen) in the initial suspension, in fractions
during vaccine preparation, as well as in the final pro-
duct are shown in Tab. 1.

The immunogenic activity of the experimental vac-
cine was superior to the commercial preparations used
(Tabs. II and III). Its effectiveness was more than

3-fold higher (3.3 with the NIH method and 3.1 with
the NRLR method) in comparison with the live com-
mercial rabies vaccine (Tab. IV). The effectiveness of
the inactivated commercial vaccine of Czech origin
also lags behind the effectiveness of the experimental
preparation (1.145 units/em? — NIH method and 1.311
units/em® = NRLR method; Tabs. II and IIT). Notewor-
thy is the relatively lower effectiveness of the French
commercial vaccine RABISIN (1.792 units/em® -
method NIH and 2.066 units/cm®, method NRLR;
Tabs. II and III).

The results obtained by the NRLR method are in
correlation with the results of the NIH test. From the
point of view of its immunogenic activity, the experi-
mental vaccine more than sufficiently meets the re-
quirements of WH O (1992), posed on veterinary rabies
vaccines — a minimum of 1.0 unit per | vaccination
dose, at the assumed volume of the vaccine dose
1.0 em? for all target animals at subcutaneous (s. ¢.) or
intramuscular (i.m.) application; it exceeds approx.
3-fold the minimum required value.

DISCUSSION

There are a large number of rabies preparations used
in veterinary medicine with more or less success (WHO,
1992). Since the Pasteur (1885) every efforts have
been made in the field of rabies immunoprophylaxis to
develop effective and safe rabies vaccines. This deve-
lopment started with the preparation of partially inacti-
vated vaccines from the nervous tissue (Fermi type vac-
cines), continued through totally inactivated vaccines,
also from the nervous tissue (Semple type vaccines),
and led to the vaccines from modified live viruses —
embryonic or cellular vaccines, and finally to the vac-
cines inactivated, prepared in cell cultures, as well as
those obtained from the brains of the young animals
(lambs, suckling mice, etc.) — WHO (1992). Nowa-
days, all types of rabies vaccines mentioned are pro-
duced and used round the world, accordingly for which
type of vaccine the relevant country will decide. The
requirements for high effectiveness, safety, and areac-
togenicity of the vaccine are only fulfilled by those
rabies vaccines which are produced in cell cultures.

1. Data concerning the content of rabies antigen during the preparation of the vaccine

Titre of the initial infectious suspension

Content of rabies antigen in the inactivated virus suspension

Concentration of proteins in vaccine

Content of rabies antigen in the vaccine

Content of rabies antigen in fractions after chromatographic separation

4.86 log MICLD,,/0.03 cm? (A)
1.173 UE/em? (B)
1.146-8.64 UE/cm? (B)
4.012 mg/em? (©)
4.256 UE/cm? (B)

E = unit equivalents
= titration in mice
= ELISA method
= Lowry method

0w>»c
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I1. Determination of immunogenic activity of experimental and commercial rabies vaccines and designation of efficiency in international

units by means of NIH-method

Vaccine

Experimental vaccine

Tissue rabies commercial live vaccine
Tissue rabies commercial inactivated vaccine
Commercial vaccine Rabisin

Reference vaccine

EDg, (mm*) units/em’
4.102.104 2826
1.352.10°% " 0.857
1.012.10°? 1.145
6.468.10 4 1.792
7.244.10°° 16.000

EDy, = effective dose 50

111. Deter n of i 2 activity of experimental and commercial rabies vaccines and designation of efficiency in international
units by means of NRLR-method

Vaccine EDg, (mm?) units/cm’

Experimental vaccine 3.757.107 3.085

Tissue rabies commercial live vaccine 1.157.107 1.002

Tissue rabies commercial inactivated vaccine 8.841.10 1.311

Commercial vaccine Rabisin 5.610.107* 2.066

Reference vaccine 6.067.10°° 16.000

EDyg, = effective dose 50

IV. Comparison of experimental vaccine with commercial ones -
- . . . 3
ratio of international units per 1.0 cm’

Ratio of units/cm? Method NIH Method NRLR
Exp/Live 3.298 3.079
Exp/Inact 2.468 2.353
Exp/Rab 1.577 1.493

Exp = experimental vaccine

Live = tissue commercial live vaccine

Inact = tissue commercial inactivated vaccine
Rab = commercial vaccine Rabisin

According to the WHO recommendations (1984,
1992), the live rabies vaccines, used in animal immu-
noprophylaxis, should be replaced by inactivated vac-
cines. It is obvious that a suitable adjuvant should be
used to potentiate their immunogenic activity. The con-
ventional mineral oils, used originally as a component
of oil adjuvant of the type of Freund incomplete adju-
vant, induce anaphylactoid reactions in some immu-
nized animals (Krejc¢i et al.,, 1988). Because of that,
aluminium hydroxide has become again the sole sub-
stance used for potentiation of the effectiveness of ve-
terinary vaccines. However, besides the lower effec-
tiveness of this substance in some recipients (cats), it
can induce fibrosarcoma when applied subcutaneously
(Hendrick and Brooks, 1994). This supports the
hypothesis that the persistent inflammatory and immu-
nologic reactions to aluminium adjuvants induce con-
tinued proliferation of resident mesenchymal cells that
may lead to neoplastic transformation of these cells in
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some cases. As for the effectiveness as well as the
practical use in veterinary medicine, very prospective
from among different adjuvants is the emulsion oil in
water, based on esters of fatty acids (Bomtord,
1881). These esters are metabolizable and induce nei-
ther total nor local reactions (BeniSek et al., 1992).

Another possible way of increasing the effectiveness
of veterinary rabies vaccines is their concentration and
purification by a suitable method. The following con-
centration and purification procedures are the most fre-
quently used ones: by means of polycthylene glycol
(PEG) (Mikhalowski et al., 1971: Atanasiu
and Perrin, 1979), ethylene polyoxide (POE), or by
ultrafiltration (van der Marel and van Wezel,
1978; Panon and Atanasiu, 1980), gel filtration
(vander Marel and van Wezel, 1978), zonal cen-
trifugation (Lavender and van Frank, 1971;
Atanasiu etal, 1977; Majer et al., 1977) or ul-
tracentrifugation (Sokol, 1973). Sakamoto ct al.
(1986) used affinity chromatography to purify and, at
the same time, to concentrate rabies virus. This rational
and undemanding procedure allows to carry out the
purification and concentration of the viral suspension
simultaneously, which considerably decreases the costs
of production of the vaccine. In this way, a large
amount of highly purified and concentrated rabies vac-
cine of high effectiveness may be produced and also
used in veterinary practice. El-Karamany (1987)
prepared a rabies vaccine in Vero cells using the strains
Pittmann-Moore (PM) and Pasteur, which were con-
centrated by ultrafiltration and purified by gel filtra-
tion. An exceptionally potent vaccine of value 9.4
units/cm?, determined by the NIH test, was obtained
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only from the Pasteur strain. The vaccine from the PM
strain exhibited lower immunogenic activity — 1.8
units/em’. Both vaccines were subjected to 40-fold
concentration. Demetradze and Safarov (1991)
prepared a concentrated cellular inactivated rabies vac-
cine, the immunogenic activity of which reached
2.0 units/cm’ according to the NIH method. Our ex-
perimental vaccine exhibited immunogenic activity of
2.826 units/cm® (NIH test) at 4-fold concentration only.

Our results prove that the method of affinity chro-
matography is one of the suitable procedures of prepa-
ration of highly potent rabies veterinary vaccines. In
view of the effective method of adsorbing the rabies
virus from the infectious medium by affinity chroma-
tography, this technological procedure is also suitable
for processing the infectious media with lower content
of this virus. The virus yield reached in our laboratory
was close to 80%. Sakamoto etal. (1986) reported
the yield as high as 90%.

The WHO requirement (1992) — a minimum of
I unit per vaccination dose — has been exceeded with
the experimental vaccine produced in our laboratory.
The use of this vaccine allows to minimize the vacci-
nation dose (volume) for target animal species or to use
other than the conventional way of administration (e.g.
intradermal). Results of the experiments aimed at this
goal and carried out in target animal species will be
presented in the second part of our study.
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ISOLATION AND IDENTIFICATION OF LYSSA VIRUS STRAINS
FROM THE AREA OF ORAL ANTIRABIES VACCINATION
IN SLOVAKIA

IZOLACIA A IDENTIFIKACIA LYSSAVIRUSOVYCH KMENOV
Z OBLASTI VYKONANIA ORALNEJ ANTIRABICKEJ VAKCINACIE
NA SLOVENSKU

R. Ondrejka, A. Durove, S. Svréek, Z. Benisek, J. Siiliova
University of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: The study was aimed at isolation and subsequent identification of strains of rabies virus by means of mono-
clonal antibodies from foxes killed in the vaccination zone within the complex preliminary monitoring of oral antirabies
vaccination. The results obtained indicate that the vaccines for oral antirabies vaccination used in Slovakia did not contain
any vaccination strain pathogenic to the extremely sensitive target species — the fox (Vulpes vulpes).

foxes; oral vaccination; isolation and identification of strain
ABSTRAKT: Prica bola zamerana na izoldciu a identifikdciu kmenov virusu besnoty pomocou monoklondlnych protilatok

od lisok odlovenych vo vakcinacnej zone v ramci komplexného priebezného monitoringu ordlnej antirabickej vakcinacie.
Z vysledkov vyplyva, Ze na Slovensku pouZité vakciny pre ordlnu antirabicki vakcindciu neobsahovali vakcinaény kmefi

patogénny pre extrémne vnimavy cielovy druh - lisku obycajni.

liSky: ordlna vakcindcia: izoldcia a identifikicia kmenov

UvoDp

Nedelitelnou sucastou komplexu kontrolnych terén-
nych a laboratérnych vySetreni po vykonani ordlnej an-
tirabickej vakcinacie liSok je izolacia a identifikicia
kmenov virusu besnoty od zvierat odlovenych vo vak-
cinacnej zéne (Schneider ai, 1981, 1985; Cox
ai., 1992; WHO, 1984). V naSich podmienkach kon-
trolné vySetrenia zamerané na priehezné hodnotenie ne-
Skodnosti a efektivnosti ordlnej vakcindcie sa vykona-
vaji podla zaviznych metodickych pokynov §VS SR
(Statnej veterinarnej spravy Slovenskej republiky)
v Bratislave (Svréek ai., 1994; Svriek, 1994).
Tieto pokyny boli vypracované v zmysle prislusnych
doporuceni, WHO a OIE. Pricbezna identifikacia kme-
fiov virusu besnoty izolovanych od liSok v zéne ordlnej
vakcindcie je nevyhnutna pre kontrolu rezidualnej vi-
rulencie vakcina¢ného kmeifia, jeho patogenity pre ex-
trémne vnimavy druh — liSku oby¢ajni. Pomocou pane-
lu monoklonalnych protilatok (antinukleokapsidovych)
sa 0.i. méZu rozlisit ulicné kmene virusu besnoty
od vakcinaénych (Schneider a i, 1985; Smith
a Baecr, 1988; Cox ai., 1992). V rokoch 1992 az
1993 bola vykonana orilna antirabicka vakcinacia lisok
na Slovensku len na obmedzenom tGzemi, tri aZ sedem
okresov. Rok 1994 bol prvym rokom vykonania celo-
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plosnej ordlnej antirabickej vakcinacie v ramci trojroc-
ného koncep&ného planu (1994 az 1996), realizovaného
SVS SR v Bratislave (Svréek ai., 1994; Durove
a i, 1996).

V rokoch 1992, 1993, 1994 a 1995 na Slovensku pre
orilnu imuniziciu boli pouzité vakcinacné navnady
Kamark (Mevak a.s., Nitra, SR) na baze kmefia Vnu-
kovo-32/107. Zaroven pre jarnu vakcinaéna kampan
v roku 1994 boli pouZité niavnady Lysvulpen (Bioveta,
Ivanovice na Hané, CR) na béze kmefia SAD — Bern.
Biologické vlastnosti horeuvedenych kmefiov boli
v poslednom obdobi podrobne popisané (Dedek ai.,
1993; Svréek ai., 1995a, b).

MATERIAL A METODY
Vysetrovany material

Na izoldciu rabickych kmeiov sliZili vzorky mozgu
mladych liSok odlovenych na Slovensku vo vakcinac-
nych zénach v rokoch 1992 az 1995. Tieto boli odob-
raté v Laboratéridach pre diagnostiku besnoty (LDB)
SVU na Slovensku (LDB SVU Bratislava, Nitra, Zvo-
len, Dolny Kubin, KoSice, PreSov) v pripade pozitivne-
ho vysledku detekcie rabického antigénu (RA) priamou
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metddou imunofluorescencie (PMIF) (Dean a Abel-
seth, 1973).

Izola¢né pokusy

K izolalnym pokusom boli pouZité hniczda ,ran-
dobrednych* cicajicich mySi kmena ICR z chovu Ve-
laz Praha, resp. Parazitologického dstavu SAV v Kosi-
ciach. Pre izolaciu kazdého kmena bolo pouzité jedno
hniezdo mysi (obycajne 10 kusov).

Mysi boli infikované metédou intracerebrilne) in-
fekcie (Koprowski, 1973) supernatantom 10 %
mozgovej suspenzie s pridavkom antibiotik; objem
inokula 0,015 em?>. Zvierata boli usmrtené v Stadiu
prostracie a bola vykonana parcialna pitva. Z transver-
zalnych rezov mozgu na drovni hippokampov boli uro-
bené otlacky, vysusené na vzduchu, fixované a farbené
pomocou polyklondlneho antirabického konjugitu
(Bioveta, Ivanovice na Hané, CR); na dokaz rabického
antigénu. Pre izolaciu kmeiov virusu besnoty sliZili
vzorky CNS mladych liSok, odlovenych vo vakcinac-
nych zonach, kde v rokoch 1992, 1993, 1994 a 1995
bola vykonana ordlna antirabickd vakcindcia vakcinac-
nymi navnadami Kamark (Mevak a.s., Nitra, SR); resp.
Lysvulpen (Bioveta, Ivanovice na Hané, CR). V roku
1992 bolo do Nérodného referencného pracoviska pre
besnotu (NRPB) v KoSiciach dodanych na izolacné po-
kusy 21 materialov (Casti CNS); 10 materialov v roku
1993, 75 materidlov v roku 1994 a 22 materialov v ro-
ku 1995. Casti CNS boli ziskané od mladych liSok vy-
Setrenych (s pozitivnym vysledkom) LDB SVU na pri-
tomnost rabického antigénu PMIF.

Identifikécia lyssavirusovych kmenov pomocou
monoklondlnych protilidtok

Material pre pripravu otlatkovych preparitov bol
ziskany z mozgu cicajicich mysi infikovanych hore-
uvedenym spdsobom. VysuSené otlackové preparity
boli fixované v aceténe pri teplote —20 °C po dobu
Styroch hodin a po vysu$eni do vy3etrenia (identifika-
cie izolovanych kmefov pomocou monoklonalnych
protilatok) udrZované v hermeticky uzatvorenych skle-
nenych nadobach pri teplote =20 °C.

Pre identifikdciu izolovanych rabickych kmenov
z roku 1992 a 1993 boli pouZité dve antinukleokapsi-
dové monoklonélne protilitky MAB-1 (W 239.17)
a MAB-2 (W 187.5), ziskané z Referencného centra
WHO pre besnotu_v Tiibingene (Nemecko), prostred-
nictvom Dr. O. Matoucha (SVU Liberec). V roku 1994
a 1995 na identifikdciu bol pouZity kratky panel troch
antinukleokapsidovych monoklonalnych protilatok
MAB-1, MAB-2 a MAB-4 (W 187.6.1.), ziskany z Re-
ferenéného centra WHO pre besnotu v Tiibingene
(Prof. W. Miiller). Preparaty boli farbené nepriamou
metédou imunofluorescencie (NMIF) (Wiktor a i,
1980). Bol pouZity antimySi konjugat SWAM/FITC
(USOL Praha, CR; resp. SIGMA, USA).
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Paralelne boli vykonané¢ analogické konfrontacné
vySetrenia s referenénym kmenom CVS, vakcinaénym
kmenom SAD B-19 a Vnukovo-32/107, autochtéonnym
lis¢im kmenom 107/94: v rokoch 1994 a 1995 tiez vy-
chodonemeckym 1is¢im ulicnym kmenom L-Berlin
V-317. Ofarbené prepardty boli prehliadané fluores-
cenénym mikroskopom Fluoval (Nemecko), resp. Ni-
kon (Japonsko); zvicsenie 100 x 6.3. Bola posudzovana
tiez intenzita fluorescencie a charakter fluoreskujucich
utvarov.

VYSLEDKY A DISKUSIA

Celkove do NRPB v Kosiciach na cielené virologic-
ké vySetrenie v rokoch 1992 az 1995 bolo dodanych
134 vzorick lis¢ich mozgov. Z nich Sest pre znane
pokrocily rozklad neboli vhodné pre vySetrenia. Zo 128
materialov boli vykonané 1zolacné pokusy; metodou in-
tracerebralnej infekceie cicajucich mysi bolo izolova-
nych 128 rabickych kmenov (resp. izolitov). PMIF
(farbenim polyklonalnym konjugatom) v otlackoch
2z mozgu experimentdlne infikovanych mysi bol dete-
kovany rabicky antigén.

Podla dovtedy platnych pravidiel — doporuceni
WHO (1989) pre interpretaciu vysledkov diferenciacie
ulicnych a vakcina¢nych kmenov (kmei SAD a jeho
derivaty) pomocou monoklonalnych protilatok, bolo
dostacujuice pouzitic dvoch monoklondlnych protilatok
MAB-1 (W 239.17) a MAB-2 (W 187.5).

Vsetkych 31 rabickych kmenov izolovanych v ro-
koch 1992 a 1993 bolo identifikovanych ako uli¢né, co
svedci o apatogenile vakcinacného kmena Vnukovo-
-32/107 (pouzitého k vyrobe vakcina¢nych navnad Ka-
mark (Mevak a.s., Nitra, SR). Vysledky st uvedené
v tab. I

V dalSej casti nasej prace boli zohladnené nové po-
znatky. Cox ai. (1992) publikovali udaje o vyskyte
WJiscich kmenov™ (variantov uliénych kmenov) vo vy-
chodnej casti Nemecka, ktoré nereagovali s MAB-2.
Preto sa na typizaciu i1zolovanych rabickych kmenov
z tizemia, kde sa vykondva ordlna antirabicka vakcina-
cia, pouziva pancl minimdlne troch monoklonalnych
protilaitok MAB-1. MAB-2, MAB-4. Tento je dostacu-
juci: MAB-1 reaguje so vietkymi izolovanymi lyssavi-
rusmi, MAB-2 reaguje s virusom eurépskej liscej bes-
noty, ale nie so SAD a jeho variantami a eurépskymi
netopierimi virusmi (EBL), MAB-4 reaguje so vietky-
mi ulicnymi kmenmi, ale nie so SAD a jeho variantami
a tiez nie s europskymi netopierimi kmefimi (Cox
ai., 1992).

V roku 1994 bolo v NRPB izolovanych 75 kmenov
rabického virusu, pomocou panelu troch monoklonal-
nych protilatok a konfrontatnym vySetrenim boli tieto
identifikované ako uli¢né kmene. V roku 1995 bolo
nami izolovanych 22 kmenov rabického virusu. Tieto
sme identifikovali pomocou horeuvedeného panelu
troch monoklonalnych protilatok. Vysledky su uvedené
v tab. I
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1. 1zoldcia a identifikacia (pomocou monoklonilnych protilitok) kmenov virusu besnoty z CNS lisok odlovenych vo vakcinacnych zénach
na Slovensku v rokoch 1992 a 1993 na 25, az 45 den po vykonani orilne) vakcinicie — Isolation and identification (by means of monoclonal
antibodies) of rabies virus strains from the CNS of foxes bagged in vaceinations areas in Slovakia in 1992 and 1993 at days 25 to 45 after

oral vaccination

. Monoklondlna protilitka®
Kmen
MAB-1 MAB-2

21 kmenov izolovanych od lisok v roku 1992° 4 +
10 kmenov izolovanych od liok v roku 19934 + +
cvs i &
SAD B-19 + i
Vnukovo-32/107 + -

. 2 . ) . 4 . . o
'strain. *monoclonal antibody. 21 strains 1solated from foxes in 1992, 10 strains isolated from foxes in 1993

11 1zolacia a identifikicia (pomocou monoklonalnych protilatok) kmenov virusu besnoty z CNS lisok odlovenych vo vakeinacnych zonach
na Slovensku v rokoch 1994 a 1995 na 25, az 45, den po vykonani ordlne) vakemdcie — Isolation and wdentification (by means of monoclonal
antibodics) of rabies virus strains from the CNS of foxes bagged i vaccmations arcas in Slovakia in 1994 and 1995 at days 25 to 45 after

oral vaccination

Monoklondlna protilitka®

Kmen'
MAB-1 MAB-2 MAB-4

75 kmenov izolovanych od lisok v roku 1994 + + +

22 kmeiov izolovanych od lisok v roku 1995* + + -
Uliény 1is¢i autochtonny kmeii 107/94° + . +
Vychodonemecky uliény 1is¢i kmen® + +
L-Berlin V-317 CVS | + + +
SAD B-19 i +

Vnukovo-32/107 . - =

| 2 3 ! §
strain, “monoclonal antibody. “75 strans isolated from foxes in 1994, “22 strains isolated from foxes 1995, “street tox autochthonous

strain 107/94, “East Germany street fox strain

Izoldcia a nasledna identifikacia kmenov virusu bes-
noty pomocou panelu monoklondlnych protilitok od
liSok — ofkovancov zo zény vakeindcie (v ramei kom-
plexného priebezného monitoringu oralnej antirabickej
vakcindcie) je nutnd pre rozliSenie vakeinaénych kme-
fov virusu od ulicnych, resp. pre vylacenie moznej re-
verzie ¢i mutdcie pouZitého zivého vakcinaéného viru-
su(Schneider ai, 1985, b; WHO, 1984).

Cielenym vySetrenim vykonanym v rokoch 1992,
1993, 1994 a 1995 sme od lisok obycajnych. odlove-
nych v zone vakcinacie na Slovensku. 1zolovali 128
kmeiniov virusu besnoty. Pomocou kritkeho panelu mo-
noklonalnych protilatok (a konfrontaciou s autochton-
nym lig¢im uli¢nym kmenom 107/94, vychodonemec-
kym lis¢im ulicnym kmenom L-Berlin V-317, kmefiom
CVS, kmeiiom SAD B-19 a kmeitom Vnukovo-32/107)
nami izolované kmene boli identifikované ako ulicné
kmene.

Z vysledkov vyplyva, ze na Slovensku pouzité vak-
ciny na ordlnu antirabicki vakcindciu neobsahovali
vakcina¢ny kmen patogénny pre extrémne vnimavy
druh - lisku obycajni, resp. Ze vakcinaéné kmene
(Vnukovo-32/107. resp. SAD-Bern) su dostatocne ate-
nuovanc.
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