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. nekterych blologlckych vlastnostech V1ru Encephalomyehtls

enzootlca suis. (Tesmska choroba) X

T oman

o (Temlmcxaa 60J1e3Hb) i |
About Some bwlogxcal Propertles of the Hog Paralysm VII'IIS

’f .

Pokusﬂl ]sme se prmestz nékteré nové poznatky, prohlubujia podle naseho nazoru__.f L

’.znalost blologlckych vlastnosti viru inf. 0brny vepr. Zvlaste jsme pracovali na uréeni

_'H_'_v1r010glckych faktord, jeZ jsou u virt obrné blizkych j ]1z znamy, u tohoto Vsak dosud;
“’_f’f_ﬁ__mkym nebyly podrobné studovany S I S
Dosud nejlepe byla prOpracovana hlstologle CNS v prubehu experlmentalm o
nebo pfirozené infekce vepit. Klobouk, Klobouk - Kostansky, Doubrava, pozdéji
.~ Fortner, Riedmiiller, Lépine, Sven Gard, dile Horstmann — Manuelidis — Sprinz
g:f;?i.-i-_-j‘ﬁ*-_-'z]1st111 predev$im komplex zmén v mie, jenZ je napadne podobny zméndm u lidské

- polio. Kromg& toho viak popisuji také i rozséhlé zmény v mozecku, mozkovém kmeni * -

" ‘a prodlouzené miSe (v thalamické krajme), v bulbus olfactorius a.difusni lese vmoz- =~

- kové kote. Komplex histologickych zmén je ‘analogicky oném, jez byly nalezeny -
- u hlodav¢ich. encephalomyelitid (MM virus, GD VII), jednak se blizi (zvldsté -
o destrukei Purkynovych bunck v mozecCku) podle Horstmanna - Manuelidise - Sprinze -

-,,_.,]aponske B encephalitidé. Haskovec, ktery vySetfoval histologicky ¢dst naseho

- _-expenmentalmho materlalu, nachazgtez zmeny, podobné lidské pohomyehude SVOU -
- - povahou, na rozdil od ni v$ak je prokazuje také i ve st¥ednim a zadnim rohu mf§nim. o
- Podobné&’ ;ako predchom autofi potvrzuje, Ze navic proti lidské obrné neni choroba{; o

-~ “'omezena pouze na michu s relativné malym zachvacemm mozku, nybrz 1 znacne,_-:
posuhu;e mozkovy kmen a hemisféry. o |

~Skupina posledne c1tovanych autori se na zaklade hlstologlckeho stucha experl-?

i'i;'i.fi;,f_"-:;‘-_imentalni infekce vept piikldni nejspiSe k ndzoru, Ze Té&inskd choroba je snad o
. pribuzna ]aponske B encephalitidé. Naproti tomu Sven Gard tvrdi, Ze rozhodnut{
. . muze prinésti pouze podrobné studium samého viru. Podle svého vlastniho studia,

~-zejména zjisténim  resistence viru na ether a schopnostl vylucovati se stolici, ]e;f_-';*
radl do blizkosti viru lidské polio, p#ip. skupin& vir Coxsackie. |

?;;;_-'-j-.f.;_..21skat1 z CNS virus co moznd nejcistsi, ktery by byl vhc)dnym pro studie elektro— o

Nase prace méla v podstaté dvoji cil: jednak ; jsme vérili, Ze prohloubenym stu—-_'.'._"”-"‘

d1em viru pr1spejeme 'k rozhodnut{ otazky jeho taxonomie, za druhé jsme se snazili

- noptické, prlp blochemicke a mohl slouziti take ]ako Spemﬁcky a ucmny V1rovy

. antigen.

Jiz v prvych pokusech o experlmentalm prenos bylo nami z;1steno, Ze 1ed1n0u,f'-- .

?-f’ff?-__";_:fnaprosto spolehhvou cestou infekce je intracerebrilni 1n0kulace suspense michy, -
--odebrané zvifeti v pocatecmch stadiich onemocnéni a konservované na suchém
}I;k_._‘j;fledu Druhou ne]uspesne]s1 cestou infekce je intranasdlni instilace V1ru, kdezto

" krmen{ virem a intraperitonedlni injekce vedou k positivnim vysledkim pouze méné

_pramdelne Intramuskulérni mfekce, stejné jako subkutdnni a intralingudlni, vedou
- ke klinickému onemocnéni vzacne, intravenosni v naSich pokusech mkdy Uvazi-

me-liy Ze arthr()pody prenosne encephalitidy i C viry jsou snadno prenosne i cestou

ﬁf’?f}f- _-fperlfernl inokulace, svéddi jiZz tato zkusenost O podobnostl viru Veprove obrny_,'

s virem lidské poliomyelitidy.

Presnyrm pokusy nalezeno, Ze vet51 kvanta viru obsahu]e u pokusne 1nﬁkova-“..-
neho zv1rete pouze CNS neprawdelne take strevni obsah. Z CNS ]e daleko ne)-{_-______if.'___

*) D1skuse z prace, otmtene (vcetne hteratury) ve Vestmku CAZ roé 1951 E 10



~ rim viru lidské polio, udévané podle téZze methodiky nékterymi autory (C viry a ]a— S

“ od pH 2, o do pH 13 pfi 2hod. pusobem) je velmi blizkd resistenci viru 11dske obrny. .

;.'-bohats1 na virus micha, zvlaste ]e)i cerwkalm a lumbalm cast Mozecek a mozkovy-_g;;ﬁ
kmﬁn, piip. bulbus olfactorlus, ChOVEl]l prokazatelne mensi kvanta viru neZli micha,. }, .'2
- atoivdobg, kdy khmcke priznaky svedc1 s )1st0tou pro ]e]mh zachvacem (atame,
_-__konvulse) . : - . -
Infekénf titr viru v mige i v dobg, kdy je ho v ni nejvice, t. j. na pocatku one-
-mocnem, je mzky Nami propocitana (podle Reeda a Muenche) primérnd hodnota

PDﬁﬂ se rovna 10-3; 1, jez je priblizné ste]na_., ]ako ]1 zjistil Sven Gard. g
. Mnozstvi viru prokazatelného v mi$ni suspensi Ize zvysiti alesponi 6krat opako-
- vanym zmrazovanim a roztavanim, ale ani tak nikdy nelze docilit infekCnich t1tru_., ;
- charakteristickych pro viry, arthropody pfenosnych encephalitid. =~
- Viru v miSe paralytlckeho, ale prezwsmo zvitete rychle ubyva, takze 5 --—-7 den

od pocatku onemocnéni jej nelze j JIZ viubec v ni dokdzati. L
~~ “Vsechna tato uvedend fakra, zejména organova distribuce a nlzky 1nfekcn1 tltr

vir ukazuji na jeho podobnost s lidskym virem polio. Zd4 se vak — podle nasich
dosavadnich zkuSenosti — Ze eliminace viru Té$inské choroby . stfevem je méne
prawdelna, alespoil pfi experimentdlni infekci intracerebrdlni cestou. .
' - Ultrafiltraci kollodiovymi membranami podafilo se ndm stanoviti prlbhznou
velikost virua TeSinské choroby z CNS, a to pfiblizné na 25 mu (v rozmezi 20—28 -
_my), predpokladame—h jeho sférickou podobu. Tyto rozméry se urcité bliZzi rozmé- -

- ponskd B encephalitida se zdaji spise byt1 mensmh rozmeruy nezh v1rus veprové
) encephalomyx.,hudy) | : | | - :
M>Znosti experimentalniho pfenosu viru l1dske pOllO ]sou — ]ak znédmo — velmi
- omezené, nebot pouze kmeny t. zv. typu Lansing jsou pfenosny mimo opici také
- na hlodavce. Podle dosavadnich zkusenosti i nasich pokusll se zd4, Ze virus Tésinské
' '_choroby je po této strance jesté specifi¢téjsim. Nebylo . toti% dosud mozno, krome
‘na vepfe (sus scrofa domestica) a jeho divokou odradu (sus scrofa), ktefi se v naSem
- pokuse ukézali byti pr1b11zne stejne c1t11vym1_., pfenésti virus na vibec zddné jiné
domicf ¢i laboratorni zvife. Podle naSeho nazoru tato velmi omezend schopnost
~ pfenosu je Jedmu Z n!....]typmte]smh charakteristik polmmyehnckeho Vird. ]este vetsi
~ specifita viru TeSinské choroby je pravdépodobné zpusobena tim, Ze vepr (sus - !
- scrofa) nemé prakticky blizkych zoologickych pribuznych. | -
- Virus lidské polio se dosud nepodarllo pomnoZiti Z4dnou ze znamych method
~ ve vyvijejicim se kufecim zarodku, ¢imzZ se velmi ostie odliduje od viru encephalmd
. (v¢etné Japonské B), jeZ se mnoZi relativné snadno, do vysokych titril a zhusta
. zabiji embryo za- typickych symptomu (viz Zdpadni a Vychodni konské encepha-
itidy). S vyjunkou ojedinélych pokusu (Harnach) nepodafiilo se dosud. vétsing
ostatnich autora virus Té&Sinské choroby pomnozm timto zpusobem, a to prozatim:
ani maparentné. Toto posledm prokazal 1 jeden ze serle nasich pokusu, provedeny
© ovSem pouze na naSem pasazovém laboratornim viru. | - T
Odolnost viru na teplo (suspense mi$ni 10-1 je maktlvovana 20 mm._ teplowu _
-- .65“ C zejmena 1icinnost viru pfi Sirokém rozmezi pH (zdstavd aktivnim v rozmez }_;f

,-" ..L.‘i’

Nase pokusy rovnéz zcela potvrdily Sven Gardovo zjisténi necitlivosti viru Téinské

choroby na ether, jez je tak velika, Ze je moZno dehp1dace mi$ni suspense etherem

- pouzivati jako pomocné methody k ¢astecné purifikaci viru. I tato vlastnost ukazule o
- na obdobné chovdni viru lidské i vepfové obrny. - ~ .

~ Na rozdil od viru infekénich encephalomyelitid (ze] meéna hlodavcmh), lze VII‘US
‘veprove obrny sice CasteCné purifikovat, a to bud kyselou ¢ methanolovou nc—:bo,
acetonovou prec1p1tac:1, ale kazda z téchto method soucasnévirus Tesmske choroby

- oslabuje znatné v jeho aktivité. - -

_ Precipitace miSni suspense clupemsulfatem prokazala 1ntermedlern1 postaveni

- viru T'¢Sinské choroby mezi témi viry, jeZ zOstdvaji témérf kvanmatwne vV c1re
| :-svrchm tekutiné a oneml, jeZ jsou kvantitativné strhovdny do sedimentu. |

—_—
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Za dosud ne]uspesne]s1 a prltorn naprosto ]ednoduchou methodu ]e mozno-: L

povazovat namit pr0pracovane natréveni misni suspense papainen, kombmovane*_':;;
purlﬁkacm pmcedurou, sestdvajici z delipidace etherem a kyselé prec1p1tace Touto
;-;3__..=--_;-cest0u Ize ziskati virus, jehoZ akt1V1ta u dosud ne;lepmho pripravku je pouze przbhzne o
- 10krat slabsi nezli mi¥ni suspense, z niZ byl pripraven, pfi¢emz vSak mnoZstvi:
gf?:,_:j;'g*_-__protelnu (pmpocnano podle N, urceneho K]eldahlovou metodou) se¢ zmendi ast -
- 200krar. - - o
L Je pravdepodobno, %e touto methodou dosazeneho pur1ﬁkatu, pr1p purlﬁkatu,
zmkaneho papainovym mnatrdvenfm suspense, vy]asnene protaminsulfitem (rovnéz
g ndmi s Uspéchem propracovdno), bude lze pouzit jako vychoziho materidlu pro .
- koncentraci viru ultracentrifugou za ticelem daldiho studia (elektr0n0pt11<a blO-
.- chemie viru, koncentrovany virovy antigen). | | -

Vcelku snad lze svrchu uvedenymi fakty miti za prokazano, e virus Tesmske

MnoZstvi viru v mie i na pocatku onemocnéni je relatwne male, takze 50%

LN |

choroby je svymi biologickymi vlastnostmi podobné&jsim. viru lidské obrny_., nezlt
o virim arthmpody prenosnych encephalmd Nase dalsi sdéleni ukaze, Ze tyZ virus
. jako antigen pro deviaci komplementu i pfi aktivni immunisaci md vlastnosti, jeZ
- jesté vice zduraznuu ;eho podobnost (1 kdyz ]e antigenné odhsnym) S virem hdske |
o -obrny __ _ .
Zavér. Vysledkem serie pokusu, zamerenych k podrobnemu studlu blolog
vlastnosu viru Encephahus enzootica suum, ]sou tato zcasu nove. z;mtena, zcasn
- star$i, ndmi nov¢ ovéfena fakta: . : - - ST
Virus TésSinské choroby je prav1delne \% ser11ch prenosny cestou 1ntracerebraln1
.:.mokulace, pouzije-li se pasdZové michy zvifete zabitého v ataktickém stadiu one-
'-mocnem, konservované na suchém ledu. Inkuba¢ni doba pro zvifata t&Zkd mezi
10 az 25 kg, jimz vstiiknuto intracerebralné Yo—1 ml centrlfugovane mlsni suspense'?- E
: 10-1 nebo 10-2%, kolfsd mezi 6 az 12 dny. | o S
. Méné prav1delne lspéSnou je experlmentalm infekce cestou 1ntranasalni & _
-mtrapentonealm Velmi vzdcné lze prenestl Virus mtramuskularne, nikdy intrave-
;_'Ijéffij';__fff____'_nosne (1 pf1 pouz1ti ohromnych kvant viri se soucasnym vstifknutim hyalurom—- N
VII‘U.S pf1 prvych symptomech choroby je v nemocném zv{reu prltomen \% ne]-— ~
---.vet31m kvantu v CNS. Z n¢ho daleko nejvice ho chova micha, podstatné méné
.. mozelek 4 mozkovy kmen s olfaktonckym bulbem. V dal$im prubehu choroby vira
v mise rychle ubyvid, takze 5. az 1. den od pocatku onemocnem nelze ]e] uz Vubecf
'experlmentalne prokdzat. ., - L
- U zvifat: 1nﬁk0vanych intracerebralné nebyla nami prokazana ehmlnace Vlru. "
k- stolici, a to am pii kombmovanem 1n0ku1acn1m schematu mtracerebralmm a intra-
- nasdlnim. S '

- 'paralytlcka davka naseho laboratorniho kmene viru byla ndmi propodcitana podle_'
Reeda a - Muenche na PD 50 = 10-3:!, podle Karbera na PD,, = 10-3:0246,

-Mnozstvi viru v misni suspensi pred- centrifugaci Ize zvysSit rozbmm bunek-'

5 -'centralmho nervstva alespofl 6krdte opakovanym zmrazovdnim a tavenim. Ani pak |
b vSak infek¢ni titr viru nedosahu;e hodnot charakterlstlckych pro arthropody pre-— -
-_'-'.nosne encefalitidy. ~ -
- Ultrafiltraci k0110d10vym1 membrinami byla némi urcena prlbllzna Vehkost' -
. viru T&inské choroby hodnotou kolem 25 m,u, (v rozmezi 20—-—-—28 m,u), predpokla-
?.;f-"-].dame—-ll jeho shruba sf€ricky tvar. | o |

-~ Virus Té&inské choroby se ndm podarﬂo s jistotou pienést kromé Vepre: doma—; g
o C;lh() ‘pouze na vepre divokého, jenz je na intracerebralni infekci pfiblizné stejné -
- citlivy (zkouseno az do fedéni 10-—3) Zéhadnou zlstava Landryho paralysa u kotéte,
- vypukld po déle nez mé&sic trvajici inkubacni dob¢ po intracerebralni inokulaci viru -
. Té&sinské choroby. Stejn¢ tak zistalo nevysv€tleno paretické onemocnéni 2 mlad’at_-
syrskych kieCkd, mﬁkovanych 1ntracerebralne 8. den- po narozeni.™ .
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Nepodamlo se ném pomnezm nas laboratornl kmen Vlru Tesmske choroby
-_'_-f!"zadnou Z beznych method v kufecim embryu L RN : a
-~ Virusj Je inaktivovan v 109, mi$ni suspensi temperaturou 65“ C za dobu 20 mi= ]
.nut Je-li &astedné purlﬁkovan protammsulfatem, ni¢i ho jiz teplota 50° C za tutez
- dobu. Stejné purifikovany virus 1e inaktivovan 0 5% chloraminem za 5 minut. Taz
b 'koncentrace tohoto antiseptika ni¢i virus v 10% misni suspensi aZ za 15 aZ 30 minut..
Virus Té$inské choroby je Géinnym pii velmi Sirokém rozmezi pH, a to od
pH 2,5 do pH 13 p#i 2hodinovém pusobeni pted inokulaci. Podle delky 1nkubacni
doby se zda, ze alkalicka pH a to od pH 8—11 spiSe zvysuji aktivitu viru. .
| - Virus veprové obrny je prakncky nec1t11vy na ether, takze 30 ob]emovyml
- prncenty etheru delipidovana miSni suspense s1 zachovava plnou ucinnost az do
'-zredenl 10-2. | - )
o Virus lze z mis$ni suspense Lhstednd punﬁkovat bud kyselou prec1p1tac1 nebo
B _methanolem, Ci acetonem pri temperature pod 0° C. Punﬁkaty Vsak ztracen znacné
- na puvodm aktivité. | . | |
- Pfi pokusu 0 punﬁkacz vira clupemsulfatem ]sme znsnh, Ze V1rus zistava. prx-
. 'blizné ve ste]nem kvantu i v &iré vrchni tekuting i prechézi do sedimentu. ]ehkoz
. clupeinsulfat znaéné snizuje pH suspense a plisobi tedy kromé& adsorbce & snad -
- chemické vazby také kyselou precipitaci viru, byla ndmi metodika amerlckych
‘autord takto modifikovdna: po pfiddni clupeinsulfatu ZVySeno pH ijhned na 7,2
- a pak teprve sediment odcentrifugovan. I potom vssk VII‘I.IS zustava rozdelen me21
;ﬁcn'y svriek a sediment. - - o - o o
Vv ‘dalsich srovnavacuch pokuseeh shledano, Ze protammova purxﬁkace viru ]
- 'Veprove obrny je skutetné ¢4steéné analogicka purifikaci kyselou precipitaci. Prota-
" minovdmethodaje viak § setrne]s1 avyhodne]sn nebot, jak se zda, uvolnu]e ze suspense
- vét$ kvanta viru (jenZ se ovsem dé€li mezi svrsek a sedlment), nez lze dokdzat v témZe |
_matenalu pied pumﬁkam Protammovy purlﬁkat viru T'¢Sinske choroby 1ze ]este
~ déle vydistit natravenlm papalnem, pr1 cemz s1 zachovava relatlvne znacnou V1rovou '
”aktwltu.- o - | | | o o
PrOpracovall ]sme novou methodu purzﬁkace viru Encephahus enzootlca suurn, o
a to pHmym natrdvenim mi$ni suspense papainem pr1 pH 5,9, PO niz nasledu]e
- _de11p1dace a kysela precipitace viru. Koneény preparat ]e praktl.cky zbaven vsech
_volnych 11p01du CNS a obsahu]e prlbhzne 200krat méné protelnu nezli suspense, _;-}
Z niz byl pripraven. Takto prlpraveny VIrovy purlﬁkat Je pouze ]en asi 10krat méné
-aknvnl nezli vychozi suspense. N S
| - Podle souboru vSech téchto uvedenych vlastnosti viru obrny Vepru se zda, Se .
tento mé mnohem vice podobnosu S virem 11dske pohomyehtldy nezli s encephah-—-
o tldaml, prenosnyrm arthropody f |

£

0 HEKOTODBIX 6ummmqecnnx CBOICTBAX BUpYCA Encephalomyelltls enzootwa suis.
" (Temnﬂcnaa 0oJie3HB) *) L

. MBI II0OBITANUCD nonqurb HEKOTOPbIE HOBbIE e:senenm ymyﬁnnmwme IIo3Ha- .
Hye OMOJOIMYeCKUX CBOMCTB BMPyca YHMERIUOHHOIrO Iapaiuda y CBUHEIN. ToaBHOE
. galle BHUMaHKue ObLI0 00palleHo Ha OIpefeleHre BUPOJIOIMYeCKUX (haKTOPOB, M3BECT-

___;H'HI::IX yxe y MHd)eKnmw OiIMBKMX TIapanndy, HO O CUX IIOP €Ille H¥ KeM He M3YJeHbIX.

o cux nop Jiydile Bcero ObLia mpopafoTaHa TMCTONOIUA HEHTPANLHON HEPBHOW .
'-eme'remm (ITHC) 'BO BpeMsaA SKCIEPUMEHTAJILHOM MM €CTECTBeHHOM MH(MEKIMN Yy CBUHENR. -
" Knoboykg, Kaioboyrx —Komrauackuil, JoyOpara, rmo3gHee DopTHED,

- Pugmwoaaep, Jdenuus, Ceen TI'appg pganee I‘opeTMaHH — Manyenu- "
© auc— COpmMHI MCCAEHOBANM INPeXKAe BCETO KOMILIEKC M3MEHEHNI CIMHHOTO MO3Ta, -
" KOTOPBIN fABJAETCA BECbMa CXOMHBLIM C M3MEHEHMAMY C YeJOBEYECKMM IIOJIMOMMIJIN-
~roMm. Kpome TOTO cooB11aoT 00 oﬁmnpnmx M3MEHMEHNAX B MO33KE4YKe, MO3TOBOM CTBOJE,
(B IIDOAONTOBATOM POCTKE crmEOTO Mo3ra), B bulbus olfactorius u guddysHOM Tece, -,
. a TEIKI-KE U B MOBI‘OBOH 'KOpe. Komnnexe TMCTOJIOTMYECKNX M3MEHEeHUN HBJIHETCH aHa- -

| *) OnyGJIMKOBaHo B BeCTHHKe qexocnneauxon SEMJIE,IIGJII:-T-IG-
CKQM aKa;H,eMMM J\I‘n 10 1951r S - S o *
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_f%if:;**f;mwquMM TeM KOTOpre 6I:>IJIH Hamne-ﬂm v BHHE’CbaJIGlMHSJIHT I‘prByHOB (MM Bmpyc
L GD VII); ¢ OJEI;HOH CTOPOHBI npnﬁnmamca B ocoﬁeHHOCTM AECTPYKLVEH KIETOK IIyp- = -
' KMHE B MO3XKe4Ke, IIO muepmio TopcdTManma — Manyeaupauca u Copugna

o «SfAnoHCcKOMY B oHNedammTy», I'amKoBeL, KOTODBIIL mcmoxomqecxm WCCIHENOBAJ

L. YacThb HAIIero 3Kcnepmeﬁmanbﬁoro MaTepuasa, Hallleyl TAKIKe. M3MeHEeHNd, HOXO}KHE’:’_ |

| T10 'CBOEMY XapPaKTePy WeJIOBE4YeCKOMY {IOJIMOMMSJINTY, HO B OTJIM4YME OT HEero NpodAB-
| JIgeTcA BCe Ke B INePeAHEM ¥ 3aJHEM YTIaxX CHMHHOIO MO3Ta. Tak e Kak ¥ OPelbl- . ~
- Ayliye aBTOPBI, OH IIOATBEPIKIAET, UTO B OTAMIME OT yeJIOBEYEeCKOr0 Hmapajanda, 6o-
| JIe3HBb HEe OrpaHMyYMBaAETCH TOABLKO CIIYHHBLIM MO3TOM C OTHOCHUTENBLHO MajbiM IIOpame- . -
‘i?jj"r-r-HmeM €ro, HO B 3HAYNUTENLHON Mepe saXBaTanare'r MO3T'OBOI CTBOJ M MOJYIIAPHUM MO3Ta.

- Ha OCHOB’anm mzc*ronomqecxom MCCIeNOBAHMA SKCHepMMEHTaJIbHDM McheKuHM_'-.

. CcBWMHeN, MOCHeTHAA IPYINa IPUBEACHHBIX 3BTOPOB CKJIOHHA CKOpee K MHEHMIO, 49TO0.
o Tem:mcxaﬂ 00JIe3HDb,  BEPOATHO, pOQICTBEHH\a* «AITOHCKOMY B SHHed)aJImy» -CBeH
~Tapj, HaOPOTMB, AOKa3BLIBAET, HTO PEIIeHNE MOIKET IPMHECTH TOJBKO IIOApPOGHOe
© u3ydeHue caMmoro Bupyca. Ha OCHOBaHUM CBOETO JVIYHOTO M3YYUEeHNs, oooGeHHo paccyae-
'::._ﬂOBEIHHH CTOMIKOCTY. BUPYyCa B sq:mpy 1 CITOCOGHOCTM BBIAEJIEHMA CO CTYJOM, Zauncnder .
|7 €TI0 B PANBI GAM3KUX K YENOBEUECKOMY IIOJIMO MM JKe K IPyIe BYPYCOB ‘Caxsackie. ~

Hama pabora mMena ABe OCHOBHBIE HEJM: € OJHOV CTOPOHBI MBI BEDWII, Yyro |

..;{aﬂbHemmHM YEYUCHEM BUPYCa IIOMOXKEM pPa3Trafike BONPOCA O €r0 TAKCOHOMUMM, &

€ IPYTOii CTOPOHBI MBI CTAPANCE IOy IUTh 13 ITHC soipyc 110 BOBMOZKHOCTY HAMINC-

. rejmmit, KOTOPBI GbIN Gbl DOAXOAAIMM AJIA 9IEKTPOHONTHECKOTO VTN OroXMMM=-
- JeCKOro WM3YWeHMA M MOT 61'31 GI:ITI: TaK 2Ke Kak CHerMPUIECKMIt I Juemc'rsyioumm BU-
o pyCOBbm aQHTUICH. - | - _ -

- Y3ke B IIEPBBIX Oana}c aKcnepMMEHTaJIBHUm rxepeHoca HaMU 651310 yCTaHOBJIeHO,-

;:"_“."-I’I'O:'EIJHHC*TBEHHBIM M BIIOJIHE IIOJIOKMUTENLHBIM IIYTeM yrhbekuumM ABJIAIOTCA MHTPA~ |
o uepeﬁpanbame MHOKYJAIMY CYCHEH3¥M CIVMHHOTO MO3ra, B3ATOI0 y KMBOTHOTO B 3a- .“
‘9aTOUHOM CcTazvy 3aboneBaHMA, ¥ KOHCEDPBMPOBAHHOI'O HA CYXOM appy. OpyriMm Ha~

ubojiee yCIIENIHBLIM ITyTeM ma:cbermum ABJIAETCS MHTPAHACAILHAA MHCTUIAIMA BUPYCA,

B TO BpeMs KaK KOPMJIEHVe. BUPYCOM ¥ MHTPaIlePUTOHAJIbLHBIE BIPBICKMBAHMA BEAYT

K. NO3UTUBHBIM Pe3ybTaTaM He DPeTyJapHO. BHyTpUMbILIedHble MHQERIM, TIK Ke

"KaK . cyﬁKyTabeHme M. VHTPAJAMHTYaJbHbIE, BEeAYT DKo K KJIHI—IH"—I@CKOM}T saGOJIeBa—'
I—IHIO MHTPABECHO3HbIE B HAMINX OIBITaX - HMKOTJAA. | |

 IIpumeM-ayt BO BHHM&HH@ YTO aprono,uaMH IIEpE-‘:I—IOCI—IbIe snueciaanmr u C BH— o
pycm ABJAIOTCA * JIETKO IIEPEHOCHMBIMHI IIyTEM nepmcbepmmmom MHOKY ALY, CBUAE- -
“ TEIILCTBYET 'yIKe 9TOT (DaKT. O cxomcme CBVIHOTO Bnpyca C BHI)}TCB,MH qumBetIefcr{om*“” |
- TIOJIMOMMDIIATA. - - - |

TOUHLIMIL OHBITEIMH Ham,u;eHo 9T0 GONIbIIOe KOJMYECTBO BI/Lp}TOOB v no,uoarxr:.maro Co

; "}K}HBOTHOI‘O HAXOJUTCH B ITHC, 1 He-BCeTAa B co,uapmam gumer., VI3 ITHC cogep®uT
- 'GoJblIl€ BCETO CHMHHOM MO3T, 0CODEHHO . €70 NEPBURAJNBLHAA U JyMbailbHAd YaCTh,
. ‘Mo3Ke4oK U MOEI‘OEOM crBoJ, ‘mayu bulbus olfactorius, copepzkar SABHO MEHDLIIECE KO~
JIMYECTBO BUPYCOB UM CIOIVHEOM MO3T, M Aaxe B TO BpeMs#d, KOIZa RIAMHIr9eCKMue IIpy-
-SHaKI«I YKa3bIBAIOT € ITOJIHOM TrapaHTyen ¢X PaCrpOCTPaHEHME | (aTaKCHH K{JHByJIbcrm)

I/IcheKLJ;MOHHI:m TUTP BUPYCOB B CIMHHOM MO3Te ObIBaeT HM3KMII M Jaxke B TO

'-BDE‘MH RKOoTAa €0 B HEM HEIPIGDJII::H_IEEE KOJII‘I‘-IEﬁCTBO T. €., B HadaJe 33,60JIEBB.E[-IHH Hawmm

gpIicuuTapHasg (Mo Peeny M MOHXY) CPelHAa BEIMIMHA P,I[ PaBHACTCA 10 —3.1.

oToe. TPUGAU3UTENBHO TAKAA Ke, KaK €e onpefesn Csen T'app.

- KonuuecTBO BMPYCOB B COMHHO-MO3TOBOII CYCIIEH3MH, IPUCY TCTBIUE KOTOprX

'_1{0}1{1—10 “JIOKa3aTh, BO3MOIKHO IIDB]'::ICMTI: 10 KpajiHey Mepe B 6 pa3 IIOBTOPHBIM 3aMO-
. paxwuBaHMEM ¥ OTTaMBaHMUEM, HO IIPM STOM HMKOTZA HE BO3MOXKHO ITOJNYHUUTH . HHpEK~

' 1IMOHHBIX THUTPOB, xaparc*repmc*rmecxnx Jmﬁ BprCOB aprono,uaMH nepeaocnmx 9H-
. medbanmuToB. - : - -

Bupycer - B CIIMHHOM Mosry, napamsoaaﬂﬂoro HO nlepemwamem SKMBOTHOTO

~ "_fﬁbxc*rpo MCYE3AI0T, TaK 4TO Ha B——T7 NEeHb OT Hadyana 3&60JIE’:BEIHMH yIRe He BOSMG}KHO-
WX B HEM HayTM. | SR

Bce BBIIIIEHDHBE,HEHHBIE cbaKTbI 0006&1—11—10 pacnpe;zeneame X B OPTAHAX. Tega M

;'_f'_HHBKHM MHODEROMOHHEDLIN TUTP BUPYCOB, IIOATBEPIKAAIOT €r0 CXOJCTBO C JeJIOBEYECKMM
" BUPYCOM - ITOJINO. ‘Ha ocmoBaHUM HaMi IIPOBEACHHBLIX ONObITOB, IIOBUIMMOMY MOIKHO

.....

. YTBEPXKAATH, YUTO SJIIIM'HHEILIMH BypycoB TemmucKoil 60Je3HM XKMUINESIHUKOM ABIAECTCH
HE. peryﬂﬁpﬂoﬁ o KpaHHeH Mepe IIpu amcnepmeHTaJmHOH McheKu;mI HHTpauepe-_m

6pMBHBIM Iy TeM. | .. . | . _ | o
yJIBTpEl(I)HJIB’DpaLIM*E'H KOJIJIOM,H;I—II:IMI:I MeMOpaHaMm yaamaoclh HaM OHPEILEJIHTI: apr-

- -'6JII{[3HTGJIBI-II:.IH pasmep Bupycos ‘Temmmckoit Goxesnu u3 IIHC, xoropwni pocTuraeT
: '_I“[pHﬁJIIfIBH’I‘*eJIbI—I‘O 25 mu (or 20 7o 28 mu), OPEATIONATaEM NN ero ccbepmqecz{ym dhopMy.
. OTU-pa3sMeph! ONPeACTHCHH0 MPUONMIKAKTCH K pasMepaMm BHPYCOB UYEJOBEYECKOT0 1o~
- JIMo. yCTaHaBJIMBaE'MbIX Ha OCHOBAHMM 9TOTO K€ MEeTOAd HeKoTopbIMu aBropammu. C BuU- -
. pychl U ATIOHCKMIT B SHIY edannT- TOJIFKHEL ObI 65?1'13 cmopee MEHBIINX pazmepoa He}KeJIH_
mrrpyc CBHHOI‘O SHuecbaJmMH:mHTa) | - | N S |
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Boamom&cm 3mcneplmeHTaan0Po nepEHorca Bmpyca qenoaeqecxom noumo K&K

HSBEC’I‘HO ‘BECBMA :0TPAHMYEHDb], TaK-KaK TOJBKO BUABLI TAK Ha3bIBAEMOI0 ma JIaH-'.f__';“__-'_:
- CHHT, ABIAIOTCT IIePEHOCHBIMM KpoMe Ha 00e3bAH 1 HA rpbmynos ‘Ha ocaoaamm PaHb—"
- IIle TPOM3BENEHHBIX YICCIE0BaHMIA M HaIIMX OIbITOB - MOJKHO IIPEAIoJararh, 4To BU- - -
pyc TemnHCKOoM Goe3Hn ABJIAETCH, B, STOM' OTHOLIEHUH, elite HoJee cnemmc_bmecxmm..,-.

,IIo CHUX IIOp II0Ka He y;:a.noca _KpoMe ZoManrHel ¢BuMHBM (Sus scrofa. domestica) 1 ee .
I{HKOM paBHO*BH,IlHOCTH -(Sus scrofa), KO‘I‘ODBIE B HaIlleM OIIbITe OKaEHJIHCB npmﬁnmuﬂ_ |
TEABHO OJMHAKOBO quCTBMTeanMMH IIEPEHECTM BUPYC HM Ha OJHO ZJOMAILIHEe MM ,
naﬁopa'ropf}me KUBOTHOE, 1Io HaureMy MHEHMIO 9Ta, BECbMA oTpaHMYeHnHad, CHocod-

' HOCTBb IIEPEHOCa SIBJSETCA ONHOM M3 TUIINYHBIX XaPaKTEPUCTHUR TIONIIOMMUITUTUIECKOTY

“BuUpyca. Eme Soabmias crnenmaHoCT BUpycoB TeumHCKOM Gose3sn IMOBUAVMMOMY BbI~
. 3BaHa TEM, YTO CBMHBH (Sus scrofa) npamqecxm HE MeeT 6.111/13315{}1:: stoonomqecxnx
pionc'mezmmma o | * | |
Brmpyc "IEJI{}BE“IE‘CKDI‘O nonmo ;;0 CUX. IIOp He Y,IIB.JI{)CI: paam—mmmwb HU o,uHMM
HBBec'erm METOJOM B Pa3BMBAIOLIEMCA 3apOABILIE LBIIJIEHKA, YeM BeCbMa OCTPO OT-

Au4aeTca OT BUPYCOB sHnedaamuTon (BRIIOYNTEJIBHO HAMNOHCKMX B), KOTOpBIE PAaSMHO-
 KaTCA OTHOCUTENBHO JIETKO, B BBLICOKME TUTPBI M 4YacTo 'yOMBArOT SMOPMOHANBHBHL
sapozl;bnn OPY TUMNYESCKUX CUMIITOMAX (cM. BanmagEele 1 BoCTOYHbIE KOHCKME. 9HIE~

cbaJm*rbI) Kpome OTAENbHBIX ciydaen (I'apHax) A0 CuMX 0P He yAaJlIoCh Gonbmmcmy-
OCTAJILHBIX aBTOPOB Pa3sMHOXMUTL BUPYC Temmuckoi Gone3HyM 9TMM crocoboMm, u HUL
- MHAIIaPEHTHO, Toxxe camoe Haﬁmo,nanocz. ViI'B OOHOM M3 CEPUM HAIIIUX nocne,n:rmx onm-—} C
 TOB, IIPOBEMCHHOM, KOHEYHO, TOJNBKO HA HauleM. JabopaTopHOM BUPYyCE, .
| Conpomanmem&c% BUDYCOB TeIlNIy (CIMHHO-MO3TOBAHd CHHTE3USI 10—-—1, no:[Bep-s.- _.
JREHHAsS BO3IeCTBMIO Termya 65° C B reueHun 20 XUHYT) U OCOOEHHO aKTUBHOCTE BY-
‘PYCOB ‘UIMPOKMX TI'paunuax pH (BMpyC OCTaeTcA aKTUMBHBIM NIpPU pH or 2.5 no. pH. 13

- pu 2-X 4aCOBOM BO3NENCTEBMM) ABIAETCH BechMa GIM3KOIA conpomanﬂemocm BUPY~.

COB YeJIOBEYEeCKOTO Mapaifya. Haum OIBLITHI TOXKE BCEIEeJo. IIOATBEPAUNY OTRPBITUS
CBEIH Tapa o HuequCTBHTeJILHmTM BuUpycoB Tewmmuckoit 60ye3HK K abUpy, M. KOTODAST
- TaK BEJMKA, UTO eCTh BO3MOXKHOCTE ACIUIMAANNN - CIIMHHO~MO3TOBOM CYCIIeH3UN fele o) o8
- pom yno'rp«eﬁam'rb KaK BCHOMOTaTENBLHOTO METOAa K. YaCTIIHOM nypmb‘uxaum BUPY~
- €cOB. VI 9TO0 CBOIICTBO YKEISLIB&&‘T Ha aaaamrwmoe noaeneﬂwe BUDYCOB qemmeqecxamr
m CBYHOTO napa.nma. - . :
o ‘B oramume oT BUPYCOB MI—ICbEKLIMOHHO*I‘*O QHuecbaJmMM:aJxma (0CDI6€HI—IO rpmsyH{)B),- |
Momﬂo ‘BUPYC CBUHOTO mapanuya, mpasfa, YacTHUYHO, IypPuMhMKOBATE KWUCIOH, METa~
HOJIOBOJ MJIM K€ AIleTOHOBOM IIPEIMITMTAIMEN, HO KaXKAbI M3 9TMX ME‘;‘TOF,ILOB SHB.'-IH—- -
TeNBHO ocnabisier BUpyc Temmmuckoil GOJE3HM B €T0 aKTMBHOCTH. |

- Hpermnwranna CHOMHHO-MO3TOBOII C}TCHEHSMH Knynmcynbcbamm I{OK&B&JI& PIH-*_. ’

Tepmexgmapﬂae IIoJIoZKeHMEe BUPYCOR TemmeHckoi BonesHu cpenu TexX BHUPYCOB, KOTO~
PbI€ OCTAIOTCH, IIOYTH LIEIWKOM B YMCTOI BEpXHET 4YacTtu KNUITKOCTH ¥ TEeMU, KD‘TOPBI&
B .GONBIIIOM KOJIH'—IECTB@ OCakMaTCA BMECTE ¢ OCAIKOM, |

CaMbIM yCHEIUHBIM ¥ DY TOM COBEDIICHHO IIPOCTBIM ME’TOIIO'M MOZKHO cqm:ramf

- HAMK paapaﬁo*raHHbm METO/l. HATPaBJIECHMUA CIMHHO-MO3TOBOI CYCHIEH3MM IIAIIaMHOM,

KOMﬁm—mp&BaHHOM OUMICTUTENBHOM IIPOLICAYPOIA COCTOAIIEN U3  AEIMTUIAIINNA :-:-dmpozr
‘M KUCJION IpenunuTampiesi. TakuM OyTeM MOMKHO IIOJIVYUTE. BUPYC, aKTUBHOCTL KOTO—

 poTo y A0 CHMX NOP HAWJIYYLIETO IIPerapara, IpubInM3uTeNbH0 TOJLK0 B 10 pas cnabee

geM y COMHHO-MO3TOBOM CYCIIEH3MM, M3 KOTOPOI ObIN IIPUTOTOBIEH, [IPM WUEeM BCE Ke
 KOJUYIECTBO IIpD’Te'HI-IOB (BLIYMCJIEHHO IO a30Ty (N), onpe,txe.neHHom MEeTOIOM' KBEJI-
,uama) VYMEHBIIIMTCH npnﬁnusme.ano B 200 pas. | | - I
- Bo3MOXKEHO, YTO STMM METONOM IIOJIYYEeHHbBI Hypmdmxa"r UM IKeE nypmciama*r.:.
nonyt{eHHbm IIATIaMHOBBIM HaTPaBJCHMEM CyCIIeH3MM, OYMINEHHON IIPOTaMMHCYIbGha~
TOM (TOZKe HaMM. C ycrnexoMm IpoGapoTaHO), 'MOKHO Oy meT IPUMEHUTE KaK “MCXOMHBIN
MaTepMaa HNJIa KOHUEHTPAIVMM BUpyCa VIALTPaLEHTPUPYroit ¢ DeNbIO JaJbHEeHIIero
MN3y4YeHd (SJIEKDOHOHTITKEJ. 6HOXHMHH BUPYCOB, KOE—IH@HTPHDOIBHHHBIH BMpYCOBI:IM aH--
- ‘TUTEH). : ~ | o
- B oﬁmem KaIKeTCT MOKHO CUMTATE BI:IIIIEI‘IDHBEHEHHI:MH cbam*amm nmcaaaHo
YTO BUPYC Temmrcroi GOME3HM CBOMMM OMOIOTHMYECKIIMU cBOJicTBaMK HoJiee CXOXK C.
BUDYCaMl 4HENOBEUECKOTO TIapajyuda, YeM ¢ BUPYCcaMu apTponoaaMm HEePEHOCHBIX 9H~
uedoa.lmms Harre ,II&JIBHEEI{BU_IEE MCCIENOBAHME [IOKAKET, YTO TOT 3KE€ BUPY.C KaK aHTHU~
‘TeH IJsi AEeBMALMIO KOMILIMMEHTOB M IIPM aKTMBHOIM MMMYHM3ALMM UMEeT CBROJICTBA,

KOTOphIE erue GoJbIme IO {YEePKUBAIOT CXOACTBO (n name KOT/[a AHTHUTEHO pasyubLIi) c
BUDYCOM YeJIOBEYECKOTO Iapanauda.

. 3agnwyeHue. PelyapTaTroMm cepmm OIILITORB. H&IIDEIBJIGHI—II:IX K no;rpoﬁnomy"
HdYtIeHH}O ﬁmonomqecm oCOOEHHOCTeE BUDVCA Encephalomeyelitis enzootica suis,
 ABJISAIOTCH OTqa'c*m BHOBE yCTaHOBJIeHHme CbaKTbI OTYaCTH CTapI:Ie HO H&MM CHOB&
ITPOBEDCHHBIE. | - - , - ~

Bupyc Tenmmcroit GOJIEBHH HBJIHE’:"I‘*CH KaK rrpaBmo nepenocrxmm B cepmx ny-; g
TeM MHTpaueperaJmHou MI—IOK}TJIHTJ[I/IH HCHOJII:SYE’TCH JM CIIMHHOM MO3T HKUBOTHOTO, - 3
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yﬁmom B aTaKmquKom c*ra,upm 60ne3}m n KO‘I—IO&DBHDOB&LI—IHGPO Ha cyxom JIb;]Iy I/IH-
- RyOalMOHHBIA IIEPUOA AJA MKMBOTHBIX ‘BecoM Mexzy 10 1 25 KT., KOTOPLIMM BCIOIPBICK~
 HyTO. HHU:EP%DHJH:HO Y% — 1 Mn HEI-ITpHbeI‘OfBaHHOH CHIH{HO—MOBPOBGH C’YCIIe‘_[—Igm e

10-1 iy 10-%, RoneGmercss MexAy 6—12 RHAMMA. :

- Kaxk npaBM.no MeHee YCIIELIHOM ABJIAETCA SKCHepHMEHTaJIBHaH McheKnMH MHTpa-_j_a- -
‘HACANBLHBIM IIyTeM MM MHTDAIEPUTOHAJBHBIM. JI3pesKa MOXKHO II€PEHECTM BMPYC

mmaMyCKyJIHpHO HO HYKOIJAA MHTPaBEHO3HO (M Opu npmeﬂem{m 60315111%}: ;(03 BY-
pyca C OZIHOBPEMEHHDBIM BIIPBICKMBAHMEM IMayPOHMUAA38). | | o
IIpyM HepBBIX CHUMITOMAax OGOJe3HM, BUPYC HAXOAUTCH B GONBLHOM }KMBOTHGM B

IIHC BOJLIIMHCTBO €T0 H&XOJIHTCH B CIIMHHOM MO3re, OTHOCHUTEJILEHO MeHBIIIe B MO3~ . .
| 3KeYKEe M MO3TOBOM CTBOJIE C OibgakTopmdeckuMm OysnbboM. B panpHeirieM TEIEHMA.

GoJIe3HM BUPYCHI B CIIMHHOM MO3Te ObICTPO yObIBAIOT, TAK YTO Ha 5—7- ,meﬁb oT I—I&"-I&JI& S
saﬁoneBaHHH COBEPLUECHHO HE BO3MOKHO MX SKCHEPVMEHTANLHO IIPOKA3aTh. .

¥V XMBOTHBIX MHTpauepeGpaibLHO MHE(pEKIMPOBAHHBIX HaMM He ObLIa BMHBJIeHa -
9aMMMUHAIMS BUPYCOB CTyJa, & MMEHHO M He npu K0M6MHMDOBHHHOH ﬂHTpaf E‘peﬁpaﬂb'- |
' HOJt M VMHTPAHACAJIBHON CXeMe. -

Kon14eCTEO BUPYCOB B CIVHHCM MO3Te U B Hauaje saﬁoneﬁaﬂnn sBAseTCH o'r-" .

Hocwrenbﬁo MaJibIM; Tak 4ro 509  m03a HAIIEero NaBopaTOPHOIO BUpPyCa Gbmo HaMH -

Bbltmc.neﬂo 110 Pee,u,y u Miouxe na PD% = 10-3,!, no Kepbepy PD 30 = ° “243 | SR
Konuqecmo BUPYCOE B CIMHHO-MO3TOBOI CyCIeH3uy Iepen LIEHTpM@ympOBa-*

I—IMEM MOJKHO HOBBLICHTH pPaszfapobieHMeM KJAETOK IEHTPAJILHOM HEePBHO. CUCTEMBI,

_ Kpajizeit Mepe ‘6 pa3 [OBTOPAIOIMMCA 32MOPAXKMBAHMEM M OTTAMBAHMEM, HO U HOTOM'-
" HHCbeKHHOHHbIH TUTP Bnpycoa He JoCTHUraeT Katlec'rB xarpaKTeprlx JJ;JIH ap*rpomo;xamu

| nepermcnmx oHITe(aINnT,
| ViabTpadhniasTpameis KOJIJIOI{[,T.IOBBIMH MEMﬁpaHaMH HaMH 6BIJ18. ﬁnpeneneﬂa Hpm-~'_ -
6nm3nTeJIbHaH BeJMYMHA BUPYCOB TeHIMHCKOM 00Je3Hu,” KOTopasd OOCTEIBJIHJIB. OKONIO
:25. mu (OT 20 no 28 mu), npennonaraem JN 'y . HUX ccpepmecrcyfo hopmy. o
-~ Ham ynajock IEPEHECTH C ITOJTHOM rapaHTHell BUpyC TellmMHCKON GoJTe3Hm Kpome
,qomaumem CBUHBY TOJBKO HA CBUHBID AMKYIO, KOTODPAA TIOYTH OIVMHAK0OBO YUYBCTBM-
TeJBHA K MHTpauepeﬁpanbnom McheKm/m (MCTILITAHO BILIOTH A0 pa3xkmkeHuda 10—3).
“OcraeTca 3arajJodHBLIM Hapanuy Jiaujapa y KOTEHKA, KOTODBIT obHapyxRmMIcA Gojpuie -
‘YyeM  MeCHl IPOAOJIKAIOLIETroCH MERyOaIMOHEOTO I[Iepuoaa, I1o uaTpalepetpanbHoOi
- MHOKY ALV BUDPYCOB Temmuackoi Gonessn. He 0OBACHEHHBIM OCTAJIOCh TAKIKE U 1a- -
_perunyeckoe 3aboeBaHMe ABYX AeTEHBIIe! CUPUIICKIX XOMHK!OB MHTpauepeﬁpaﬂLHo, |
HHdJeKuMpGBaHme Ha 8- JeHb POXKIECHUA. | - |
Hit oquuM OOBbIYHBIM METOAOM HAaM He yp;a.noca pasmomx: Jraﬁopa*ropmoue HJIeMH' )
BmpyCOB B 3apOofBIIie IbIIJECHKA. S
. BMpyc SABJIAETCHA rﬂ{aKTMp»OBaHHHM B 1097 CIIHEI—II—IO-—MOEI‘OBOH CYCTICH3UM TIPU 'Iwem-v"_ o
ne:pa-rype 65° C B rewegmu 20 myHyT. Eeay oTHACTH OUMILIEH HpOTB.MHHC}TJIb(baTOM

VHMYTOXRAET ero yxke Termrora B 50° C 3a Toxe BpeMda. OXMHAKOBO OHUMIEHHBII BUDYC
- #ABJIAETCA MHAKTUPOBAHHBIM 0. 5% XJI0paMyHOM B TeueHuy 5 MuuyT. Taxke KOHIGHTDPA~ " .

‘LM - JAHHOTO - aHTUCEIITHKA YI-III‘-ITG}KaET Bmpyc B 10% CcnuHEO~MO3IM0BOM Cycriensun
,ﬂa}Ke 3a 15—30 MuHyT. SRS - g |
o Bmpyc TEI.IIMHCKOH 6031831—11}1 aBJIHETCH ,uemcmymmmm npm BECBM& mupomx rpa-

Jmumef/‘x IIo HpO,I];O‘JI}KI/fTe.HBHOCTM HI—IKYGB.LIMOHI—IOI‘O nepno,ua MOIKHO rrpe;moa:[ara'rb,'v |
uTo a.xma.nmecxaa pH a VMEHHO OT pH 8 — II czmpee nosmmae*r aKTHBHOCTI: Bm.._ .
pych g - i S
Bupye CBMHOTO TIApaINya npamqecm He T—IYBCTBITTEJI&H Ha sclmp, TaK- qTOo o
30 Oﬁ’he‘M(}BbIMH nponeHTaMmu 9gupa JenuIMgoBaHHAT - C‘ILMHEI—IO-MOSI‘OB&H cycnem:ma
-coxpaHﬂeT CBOEe IIONHOE BO3JEHCcTBMe AaxKe N0 pa3baByieHud 104« S
" ‘Bupyc CHMHHO-MO3TOBON CyCIIeH3VM MOYKHO OT4YacTU nypmbHK@BaTb VI KIfICJIOH B
| OpenMIIMTAIMel] MM METaHOJIOM, MK Xe alfeTOHOM IIPY TEeMIIePaTypPe HMIKE 0° C Hy- T
-pmbMKaTbI BCEXKE 3HAUUTEIHHO TEPHIOT Ha IEPBOHAYANBHON AKTUBHOCT, | |

- Tipyu onbITe nypm_brmaumm BUPYCOB KJI}VIIEIIHC}TJIECD&TOM MBI oﬁﬂapyﬂcmm q'ro_ |
BId’pyC -ocTaeTcsa HpHGJIHBHTEJIBHO B OOMHAKOBOM KOJMYECTBE ¥, TOJNBKO B BEPXHEM

© coe XUIAKOCTY, M IIePeXOAUT B CEAVIMEHT. Tak-RaK K.}Iynemcynbd)aw 3HAYMTENBHO
.. caumaeT pH cycneH3suy U BIANAET, TAKUM obpPazoM KpOMe amcopOIif MAM MOIKET ObITh

XYMIYECKOTO CLIETITIEHMA TOXKeE KMCJOM HPEeVMONTALMEN  BUPYCOB, METOX aMepuKaH-
CKMX aBTOPOB HaMM OBLI MOIMMUIMPOBAH TaK: IIOCIHe prbaBIeHUa KIVIEHMHCYV B~ -
- dara rropeiera pH cpasy xe Ha 7.2 ¥ TONBKO TelIepPh CEeIMMEHT o*rueHTpmi)ympOB’aH. |

- WY BCce Xe " TOTOM Bmpryc toacwaae*rca paB,IIEJIEHHBI‘M ME'}KI[Y T—IMCTBIM Bepxom 74 c»e,zm-' -

- MEeHTOM. - ]

B panpHeNImMX cpaBHmeanmx OITBLITAX oﬁnapymeﬂo HTO npOTaMMHOBaH nypm-' :
(burarma BUPYCOB CBMHOTO mapajanda ABJIACTCH ,I[EMCTBHTEJIHHO OTYACTM aHAJIOTMYUHONK .

-nvpm]_:mz{aumn RKucJIoi npenumuranyuein. Ho IIPOTAMMHHBIA METOX fBJIAETCH Gonee 9KO~
HDMHBIM n Bmmm{hm, TaK-KaK KaXKeTcd, OOBO60}KJIB.ET m3 cycneﬂarm 6’0JII::IIIE€‘.
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Konmec'mo Bnpyccm (KOTODI:IPI 6eeyeJmBHo neam*rca Meﬂ{,uy BerOM u: CE,T.LMMEI—ITOM), .
TIpeXxKAe 9eM MOZKHO ,IIOKEIBI:»IB&TB B TOM K€ MaTepuaye nepen mypuduranmeii. Ilpora-.
. MMHOBBII nypucdngar BUPyCcoB TelHCKOM Oosre3HY MOZKHO ¥ €lre OoJablle BBIYMMCT -
' TUTB HATPaBJEHMEM IIallayHOM, npn YeM OH eoxpaHﬂeT O’I*IIOCPI’DEJIBHO 6OJIBIII}TIO aK:*-'_
-’-_._”'mBHeeTb BUPYCOB. ~ 2 ,, | | -
- Mpr-nmpopaboTann E—I(}BI:IM Me*romom nypndmxaﬂmm Bupyea Encephahtls enzoetlea'f--"; -

_'__suum a VMMEHHO IIpHMbIM HaTpPaBJEHUEM CHMHHO-MO3TOBOM CYCIeH3MM HanauHOM OPK
- pH 5. 5, TIocyIE KOTOPOI CIEAyeT MCNUIMAALMA ¥ KMCad NIPpEeHUINTANUA BUPYEOB, 3a~
. KOHYEHHBLI Npernapar ABJISETCA HPAaKTUYeCKM OHMIICHHBIM OT BCEX CcBOGOAHBIX JM-
. TIOUAOB I_IHC VI COZEPKUT npubamsurenbHO B 200 pas MeHBbIIe IIPOTEMHA HEXeIu
-eyeneHSMH M3 KOTOPOi Obln mpurorosieH. Takmm o6pa3oM DPUIOTOBJIEHHBIN BUPYC~
© HbIA nypmdmxafr ABNAETCA MouyTH B 10 pa3 MeHee akKTMBHBIM Ye€M MICXOJHAA CYCIICH3NUA.
. Ilocnme pacCMOTPEHMA BCeX BBILIEIPUBEAEHHBLIX CBOMCTE BUPYyCa CBUHOTO Iapa- ' .
' amua KaxeTcd, 4TO 9TOT BUPYC VIMEET ropasfo GoJblliee CXOACTBO C BUPYCOM Heso- .

| :Beqeexom I“IOJIPIOMHSJIHTEI He};{reJm C SHuecbaJm*raMM nepeﬁeceHHbmn aHTpfOHOIEaMH ]

Cem

About Some bmlog:lcal Propertles of the Hog Paralysrs Vlrus*)

We have tried to brmg some new facts that, in our opinion, enrich the knowledge of the
'bxelogleal properties of the infectious hog paralysis virus, We have been working parucularly' |
. on the determination of virological factors which are already known in viruses similar to plg pa- :
| ralysm, have, however, not yet been studied in detail by anybody in this virus. - -
~. - - So far it has been the histology of the CNS that has been best elaborated in course of expe-— _q
. rimental or natural infection of swine. Klobouk, Klobouk-Kostansky, Doubrava, later on Fertner,-
~Riedmuller, Lépine, Sven Gard, further Horstmann-Manuelidis-Sprinz, have, above all, ascer-
- tained a complex of changes in the spmal cord, strlkmgly ressemblmg the ehanges n pohomyehtls |

- Besides this, they describe also extensive chianges in the cerebellum, brain stem, and medulla

- . oblongata (in the thalamic reglon)_, in the bulbus olfactorius, and diffuse lesions in the cortex. The

x_ '_'eemplex of h1st01egleal changes is both analogous to those ascertained in the rodent encephalo-
3 myelmdes (MM virus, GD VII), and approaches- (particularly by the destruction of the Purkinje

“cells 'in the cerebellum), according to Horstmann-Manuelidis-Sprinz, Japanese B eneephalomye-— -

. litis. Haskovec, who has carried out a histological examination of part of our experimental ma-
- terial, finds also ehanges similar in character to those in poliomyelitis, in distinction to it, however,
~ he proves them also in the central and posterior horns of the spmal cord. Like the above authors,

~ he confirms that, as d1stmgu18hed from poliomyélitis, the disease is not limited to the spinal cord

.. only with a relatively small affection of the bram, but that it, in addItlen_, attacks largely also the
~ brain stem and the hemispheres. = - | o
o ~The group of the last-mentioned authors is, on the basis of h1stolog1eal stud1es of the expe-
" rimental infection of pigs, most mchned to the opinion tha‘t the- Tesm d1sease may be related o
]apanese B encephalitis//. *
-~ Sven Gard, on the other hand, maintains that only a detalled study of the virus itself may' N
___,_brmg a decision. Aceerdmg to his own study, particularly in regard to the determination of the
~_resistance of the virus to ether and to its eapabﬂlty of being excreted by feees, he places it in- the
group of the polio viruses or, perhaps, of the group of the Coxsackie viruses. i .
Qur work had, in fact, a double aim: firstly,we believed that by a detailed study of the virus
we should contribute to the solution of the. problems of its taxonomy and, secondly, we were
trying to obtain from the CNS the purest possible virus that would be suitable to ele¢tronoptical
_or bmchemmal studies and might serve, at the same time, as a specific and effective virus antigen.
_ In the very first attempts at experlmental transmission, we have ascertained that the only
! one absolutely dependable route of infection is intracerebral inoculation with the cord suspension.

' obtained from an-animal in the initial stages of disease, preserved on dry ice. The other most

‘successful route of infection in intranasal instillation of virus, whereas feeding virus and . intra-

. peritoneal injections lead to positive results only with less regularity. Intramuscular infection,

. like subcutaneous and intralingual infection, entail clinical affection only rarely, intravenous,
 in our experiments, never. If we consider that arthropod-borne eneephahudes and C wviruses
are easily transmittéd even by peripheral meculatlen, this Very expemenee argues the resemblance -
--ef the hog paralysis virus to the pehomyehus virus. R - | o B
-+~ It has been found out by exact experiments that Iarger amounts of virus are present enly_'
i the CNS, irregularly also in the intestinal contents, of experunentally infected animals. Of the_ o
- whole CNS, the spinal cord, particularly its cervical and lumbar levels, is by far the richest in vi-
rus. It may be demonstrated that the cerebellum, brain stem, or bulbus olfactorius, contain smaller
~ amounts of virus than the spinal cord; even dt a time When elmleal symptems argue with certalnty
| ,-_theIr being affected (ataxy, cenvulsmns) Co S - - S
- The infective titer of virus in the spinal cord is low even at the tlme When rnost of it 1S pre-_' o
- _Sent i. e. at the begmnmg of the disease, 'The mean PD50 value calculated by us (according to
- -Reed and Mueneh) is equal to 10—-3 1, which is approxnnately the sameas ascertamed by Sven Gard #'

*) Pubhshed in extense Vestmk Ceskoslovenske akademie zemedelske, October 1951



a The amount t of v virus ‘that may be- demonstrated mthe ccrd suspensren may be mcreaaed.
'sby freezrng and thawmg repeated at least six times; not even in this way, hewever, is 1t pnselble.
te attaln infective titers characteristic of viruses of arthroped-—bcrne encephalitides, , , L
" The virus in the spinal cord of a paralyzed but surviving animal decreaaee raprdly, 11: cannot o
e ‘be preved in it on the 5th to 7th day since the beginning of the disease."
All the facts presented particularly the distribution of the virus in the crgans and low*“_' )

e mfecnve titer suggest its similarity to the virus of poliomyelitis. It seems; hewever—-—accerdmg-' o

‘to the experience we ‘have had so farthat excretion of tlre Té&3in. dteease virus by feces is less regular,' R
- at least . experlmental mfectrpn by the mtracerebral route. - : R
o We succeeded in determining the approximate size of- the Tesm drseaae virus frem the'-" N
CNS by ultrafiltration through collodion mernbranes_., at 25uu/in the range of 20—28ujr) assu- -

",rnmg its: ltavmg a spherical shape, This size definitely approaches the size of the poliomyelitis

- wirus obtained by some authors using the same method. (The C viruses and ]apanese B encepha—- B
- lrtrs virus seem to be of a rather smaller size than the virus of hog encephalitis.) - |

N - The possibilities of expenmental transmission of the poliomyelitis virus is — as is knewn —
| _'V&I‘Y limited, as only the strains of the so-called Lansing type can be transmitted besides to the

- monkeys also to rodents. The T¢sin disease virus seems to be——accerdlng to the experience: and_

-exXperiments we have made so far—still more specific in this- respect. So far, it has been impossible

to transmit the virus to any domestic or labcratery animal ‘except the hog (Sus scrofa domestica) -

and its wild species (Sus scrofa) which. preved in our experrment approximately equal suscepti-

- bility. This very limited transmissibility is, in our opinion, one of the most typrcal characteristics .-

of the poliomyelitis virus. The still greater specificity of the Té&8in disease virus is prcbably causedf’. ..
" by the hog (Sus scrofa) having practically no near zoologic relations. | R
The poliomyelitis virus has not yet been grown by any of the known metheds in develepmg

| _"ch1cken embryo, by which it is sharply distinguished from the viruses of encephalitides (including

"~ Japanese B) which. multiply relatively easily, up to high uters_, and frequently kill the embryos.

- displaying typical symptoms (cf. Western and Eastern equine encephalitides). With the exceptron

of a.few sporadic experiments (Harnach), most other authors have failed so far in growing the
T¥€8in disease virus in this way; for the present, they have not been able to grew it eveninappa-
- rently. This last-mentioned fact has been preved by one of our ser1es of exper:tments carned eut,-_
naturally, enly on our passaged laboratory virus. SERE
. 'The resistance of the virus to heat (a 10°/, cord suspensron 18 nactwated by heatmg te 65” C
for 20 minutes) and particularly the activity of the virus at a wide pH range (it remains active -
at pH 2.5 to 13 when acted upon for two hours) are very near to the resistance of the poliomye- - .
litis virus. Our experiments have, likewise, fully confirmed Sven Gard’s ascertainment of the

. nsensitivity of the F&3in disease virus to ether, which is so great that delipidation of cord suspen-' " |
~ sion by ether may be used as an auxiliaty method for partial purification of the virus. Even this - =

| preperty suggests an analcgeus behavior of the poliomyelitis and the pig encephalomyelitis viruses. .
- In distinction to viruses of infectious (particularly rodent) encephalomyelitides, the heg o
--paralysm virus may be partially purified, namely by acid or methanol or aceton precipitations, |

 but each of these merheds_, at the same tlme, weakens ccnsztderably the actwrty ef the Tesm d1— :
-sease virus. - ~ |
| The precrprtatlen of cord suspens:ten by clupemeulphate has preved the mtermed1ary pe— L
| sition"of the T&3in disease virus, among the viruses that remam in the clear supernatant and these |
-.that are-precipitated into the sediment. | L
The papain-digestion of the cord euspensmn (cembmed wrth a purrﬁcatren prccedure con-
elstmg of delipidation withr ether and of acid precipitation) which has been elaborated by us, may
~ be considered as the hitherto most successful and, at the same time, absclutely simple method.
- In this way, a virus:may be obtained whose activity in the best preparate is only about ten times
~ weaker than the ¢ord suspension it has been prepared from, the amount of pretema (calculated -
- by N determined by Kjeldahl’s method) being reduced about 200 times. o
- _- "The purrﬁcate obtained by this method or the purificate obtained by papam—drgestlon

of the susp ension clarified by protaminesulphate (which we likewise succeeded in working out), -

~1svery likely to prove a suitable orrgrnal material for the concentration of virus by the ultracen-
-trlfuge with a viewto further mvestrgattcn (electroneptrcs, brechermetry ef the virus, concentra—- ~

- ted virus antigen). |
| On the whole, it may be considered as preved by the abcve facts that the Tesm drsease vrrus_

| bears_, as to its biological properties, more resemblance to the poliomyelitis virus than to the vi~
“ruses of arthropod-borne encephalitides. Qur further communication will show that the same
virus as an antigen for the complement deviation even in active immunization has properties

E stressmg still more its resemblance to the poliomyelitis virus (in spite of the different antigens). -

'S um m a ry. The result of a series of experiments bearing on a detailed study of the

*brelegrcal properties of the virus of Encephalitis enzc-etrca suis, are the fcllewmg facts, partly
'newly ascertained, partly elder_., newly proved by us:

© + The Té&%in disease virus is regularly transmissible in series by the rcute of mtracerebral me— o
culatlen, if we use the passaged spinal cord of an animal killed in-the atactic phase of the disease,

| preserved on dry ice. The incubation per10d fer annnals Werghmg 10 to 25 kg_.. 1noculated mtra-' |

139



HETERE : T T -7 o T . . . . ' . ' R . L L8 . . . oot P A S 5 - . N . L. . . e '
- et Y . o EER LI ' . I . - F . . - . . :. B P - .o LT . S . . - . e R . T C
s = e B - - I .. . " . A - . . ] ) . - T . . . . L - . - L. - .
. .. - ) -, Lo . e - . . - . . - - -, - 1 . . .. - . - - - - ..

~ .l Lo

. L - -
"k . . s
~ : ,J'

eerebra]ly Wrth %—-—-1 rnl of eentrrfuged 10-1 to 1‘{)--*2 cord suspensxon, varles from 6 to 12 days

L ~Experimental infection by the intranasal or intraperitoneal route succeeds with less re gu-
-.-i-;;{larrty Very rarely may the virus: be transmrtted mtramuseularly, never mtravenously (not even L

1f we apply enormous amounts of virus with simultaneous injection of hyluronidase). SRS

* At the time of the first symptoms of the disease, the largest amount of the virus is present

m the CNS of the diseased animal. Of this, the spinal cord contains by far the largest amount "

:.__r.':'_f_of the virus, a much smaller amount is found in the cerebellum and brain stem with the bulbus L
-olfactorius. In the further course of the disease, the amount of virus in the spmal cord decreases

raprdly so that on the 5th to 7th day since the begmmng of the paralync phase it eannot, expe-
runentally, be proved at all.
.7 In-animals infected mtracerebrally, we could not prove excretion of vrrus by feces_, not S
even when using a conibined intracerebral and intranasal inoculation scheme. ~ |

‘The amount of virus in the spinal cord is relatively small even at the. beginning of the dl—. .

{sease, so that the 50 p. c. paralytic dose of our laboratory virus strain has been calculated accor~
© ding to Reed and Muench as _being PD50 = 10-3,12, according to Kérber as PDso= 10-2,06,

The amount of virus in the cord suspensmn before centrtfugatlon can be increased by dis-

- ruption-of the cells of the central nervous system by an at least six times repeated “freezing and ~
- thawing. Not even then, however, does the infective t1ter of the VII‘US attam values charaCtensne |
- of the arthropod-borne encephalitides. | - - |
o ‘We have determined the approximate size of the Tesm disease virus by ultraﬁltratron throu gh
eollodron membranes as being about 25pu (in the range of 20—28 ,um on the assumptlon of its

_having a more or less spherical shape. - -
o “With cerrainty we succeeded to transmit the Té&$in disease vrrua be31des the p1g only to the -
_,"“Wlld boar which possesses approxunately the same susceptibility to intracerebral infection. (up to
- a-103- dilution). Landry’s paralysis in a kitten that broke out, after a more than four weeks’ incu-
. batton period, subsequent to intracerebral inoculation with the Té&3in disease virus, remains a mys-

tery. Likewise, the paralytrc disease of two young Syrtan hamsters mfeeted mtraeerebrally on the.
8th day after birth, remains unexplained. | | -
7 “We have farled in trying to grow our Iaboratory Tesm drsease virus stralntn chrcken embryos,'
= _-__'though we were using all current methods. | -

.~ 'The virus is inactivated in a 10'p. c. cord suspensmn at a temperature of 60° C after 20 mi-
['nutes On partial purrﬁcatron by prorammesulphate, it is destroyed even at a temperature of 50°C
after the same: perrod 'The same purified virus is inactivated by 0.5p.c. chlorannne in 5 minutes.
. The same concentration of this anuseptre destroys the vrrus in a 10 p. ¢. cord suspensmn only -

N after 15 to 30 minutes.

The Té&$in disease virus is active at a very wide pH range, namely from pH 2 . 5 up to pH 13

| "when acted upon for two hours previous to. inoculation. It seems, judging by the length of the A

mcubatron period, that alkaline pH (from pH 8 to 11) rather increases the activity of the vitus.
o The hog encephalomyelttrs virus is practically insensitive to ether so that a cord suspensmn
a dehprdated with 30 p. c. by volume of ether retains full activity up to 10-2, the dilution 10-2 grvea
less regularly severe paralysis in comparlson with a dilution 10-3 of a non-dehprdated suspension.
‘The virus from cord suspension can be partly purified either by acid precipitation, or metha-
| nol or acetony at a temperature below 0"‘ C the pur1ﬁcates_, however, are less active than the or1—= |
- ginal virus suspension. - | :
. In an attempt at pur1fy1ng the virus by clupemsulphate, we have found that approxim ately
. “equal amounts-of the virus both remain in the clear supernatant and pass into the sediment. Since
" clupeinsulphate considerably reduces the pH of the suspension and, eonsequently, causes besides
* ‘adsorption or,-perhaps, chemical bond, also acid precipitation of the virus, we have modified the

~ method-of the American authors in the following way: on adding clupeinsulphate, pH was imme- |

*“diately raised to 7.2 and only then the sediment was centrifuged. Even then, however, the vrrua“f
-_remamed divided into the clear supernatant and the sediment. | -
‘In further eornparatwe experiments it has been found that the protamlne pur:ﬁcatton of the. |
s hog paralysis virus is in fact partly analogous to purlﬁcauon by acid pree1p1tat1on ‘The protamine .
. -method, however, is more economic and advantageous, since, as it seems, it releases frcm the
- suspension larger amounts of virus (which, ‘of course, divides into supernatant and sediment)
- than can be proved in the same material before purification. The protamiine punﬁcate of the T<¢Sin
_ disease virus may be further purified by papaln-d1gestlon_., on which procedure 1t retams. a _rela-
_ tively considerable virus activity. S
|  We have elaborated a new method of purlﬁeatlon of the eneephahtls enzootica suum virus
. which consists in direct digestion of the cord suspension with papam at pH 5.. 5, followed by
- delipidation and acid precipitation of the virus. The final preparate is praetteally strrpped of all

__*'_'_free lipoids of the CNS and contains approximately 200 times less proteins than the: suspensron o
- it has ‘been prepared from. The virus purificate prepared in thrs way is only about 10 times. lesa o

"_-actrve than the original suspension. =~ =~

According to the complex of all the propertles of the hog paralysrs virus hsted here; it seems

‘that it bears much more resemblanee to the pohomyehtrs virus than to the viruses. of arthropod- |
| borne eucephahudes | . |
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