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AEATION

THI EAAHNIKHI KTHNIATPIKHI ETAIPEIAX

BULLETIN
DE LA SOCIETE VETERINAIRE HELLENIQUE

TTEPIOAOZ B' IOYAIOZ - ZETT TEMBPIOZ 1952 TEYXOZ 7°N

Kazd 10 B" Zvvédorov tddr Krypidrowy dmallijlwy Y movoyeiov
Tewoyias, 10 Aapdy ydoav wov magedddvra Mdiov, magéorny xai &vi-
unoe tas éoyasias tov, xardémy mgooxlijocws tiis Ogyavwrixis *Emi-
rgonfjs, 6 Sir Thomas Dalling, téws Aevdvviys tdv Krnviaroux®dy
‘Yanoeot®v vijc Mey. Boeravias xai vov Teymixnds Zvufovios rob
Kupriarpuxod tuijuaros tijs Avedvods *Ogyaviddoews Toopdv xai
Tzwoyias.

‘O daxexpiuuévos xal diedvovs @huns Emotiuwy ednoestidy
va ngoffi &ls dEaipetinds évdiapéoovaar dvaxoivwawy éni 1ol @aivo-
uévov tijc Kvrragocumhoxiis, ijv 10 Aelriov pas dewgel dEaigetinny
Tiuly va dnuooievoy adroveiov, xaddri amorelel uiav Slws véay xai
aowtéTvnoy ovufolny &ls 10 xaddlov Yéua tijs dvosomoujoews TMY
Lwix®y doyavioudv.

TO ®AINOMENON THZ KYTTAPOEMTIAOKHZ
(INTERFERENCE PHENOMENON)

‘Yndé 10U KaAdnynrTol
Sir THOMAS DALLING, M.A, MR.C.YVS., F.RS.E.

ITobxerton meol véag oyetinds demoiag. °Exeivor 2E fjudv, ol dmoiol
Evdiagégovran did ta mooPhinata tiig dvooiag xal dvosoroyiag, va dgopdvra
elg tag mrgoPranag hotpmEes, elvar EEounsimpévor pg Ty doyiv Tot déparoc.

I'vooiCopev zai ratavooipey, Ot 7 Eyguog Evaimonudtov {dvrov,
gEnottevnuévav 1| drovexgwévrav pxzeofiov, mooxalel vy magaywynv
dragiguv elddv avuioopdrov. Oswgolipey Mg dviiodpata, Tdg Gvyrorin-
tivag, tdg ilnnativag, xal sidinde Ta dvriodpara xeiva, o 6mola 8Eovde-
tegolal TNV dodoy Td®V uxEoogYAVIOLDV.

T dvrioopare tatta xalotpey degumevtinods dgoovs. I'vwollopev
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gmiong xal elneda ECoxerwpévor pe Ty Spdowy TV ToELVAV %ai TV maQw-
Yoy TdT dvrirobvdv xal pg v EEovdersomTinny ixavétnra adtdv Evavt
t@v toEv@v. *Etenandevdnuev elg v oxolny tdv Paxtnoimy xal deoumev-
Txdv doo®dv, ToEv@Y xal avtitofivdy. "Ediddydnuev xal Enslodnuev ot al
avryxeofiaral ovolar gitar dragaitnTor dud v EEovdetépway T@V dmo-
tekeopdtov TV pxeofiowv xal al avritoEivar t@v ToEwvdv.

ITodynatt % cvvohnt) dveidnpic pag mepl dvootag elvar oyxetinde dmAf
zal fpnopdoauey tog idéag xal dvtidnpelg tavtag mpoomadolvres va dn-
pLovoyromuev dvegynTixlyy pev avooiav due tiig #yyxlvoewg avtiydvamv, Ta
omoia cvviiVwg dvopdlopey Enfoia, matnrivay 3¢ towadTny dua Tiic yonou-
pomottjoes aviipixgofLax®dv ovoldy 1) dvtitofwdv 10N moagayxdeicdv Vmo
gtépov Lwov, ovvidmg tol Tmmov %al tag Omolag dmoxalotpey Vegumevti-
%0Vg 0po0VC.

*Avagéow amhidg v BveoynTixiv Gvooiav Thv magayouévny sig ta (da,
i tiic Eyyloeme Tob xhwornodiov tol Swfelov Emi onomd wosTaciug
%»atd ol mvsvpatdvdoaros ¢ maoddelypa pixgofiwy yonopomolovpévoy
700¢ 1OV ozomdv tovtov. “Eregov muoddeiypa ovvictatar elg thv yonoiuo-
qoinow teravixijs Toéivys i) xaldregoy TeTamxijs aro&ivys (toxoid) dud T
mooUAabLy %atd Tod TeTdvou Mg %al TV magaoxeviv 0000l xatd Tiig Eou-
Dods t@dv yolowv énl Tnnwy, Og péoov dia madnmxny dvocomoinoly Tdv
yotomv &vavtiov tig mrpofaxtic tadtng vooov. *Eniong drompviorwe v
LONOLUOTOINOLY TdHY GAVTLTOELVDY T®V magayouévoy vnd tod xhoornoudiov
Welchii (diadhiaotinod), @g #al 00 dAhwv dvacooPloy pixgo0QyavIoR®Y,
g moagadsiynara mayroopiov yonoipomoujosmg T®V AvTiTORWdY Evav-
tlov T@v Um0 TokLvoyivoy ngoPiov mooxakovpévov LowwdEewy.

‘H avandloyig tdv drolividy dvavriov Tdhv totivdv, év tf dvooohoyiq,
gnépege onuavTiy mtpbodov elg TAg YVMOOES Wag TOG CYETIRAG WE TNV Ta-
payoynv tOV avuoopdtov xal Orieke AMlav énweelng slg Tovg doyolovpé-
voug NE THY dvocoloyiav, v O avrixelpevindg oxomdc 1To 1 dmulovoyia
gveoynmixiic §| madntxils dvoolag &vavriov Tivdv 8x Tdv omovdarotéowy
véowv tol dvigdmov xal tdv CLdov, dia tiig dogpaheotéoug xai Avoirehe-
otéoug pedGdov.

IThelotor €€ fudv Eoygopev v ednarolov va YONOLLOTOLCOUEY TOG
ovotag xal pedddovs tavrag »al Hydnuev eig 10 ovpméoaona 8, Bni téloug
EMioapev 10 Mav Evdiagégov medBinua tiig dvocsomoiticemg. Svveydonuev
gavtovg OtL al pédodor fAudv Noav xakal zal 61 Bmetiyopev TOV oxoOmOY
tiig &oyaciag pag. Eipeda tehelog duxarohoynuévor tiyv Emoynv dxelvny,
duote doyorovpneda toTe nal Eneherduev wxodfia.

"Acygroc meos tag tite dewolag mepl dvoolog xal avetaomitog Tob
gig molav XyoMv Gvijzopev, elpeda sig Péowy v natakitouey elg BmTuyd
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anotehéopata, driva foav mokitipa elg TV xatamoréunoy TGV dodeveldv
v Chov. Al pédodor avrtar elvar dxdum v yovoe xal didovv dndun lxo-
vomowmund amotedéopara. ‘H xrnvotgopla elg Shas tag xwoag moéner va
gdyvopovii Todg doyohovpévovg ug Ty dvoosohoyiav xtnvidroove xai dhovg
Tove dAhovg, oitiveg MdUVNdImoay va eloaydyovy tolavtag pnedédovg xata-
nokepfoewg TOV véowv.

Metd v dvaxdlvpwy v 1OV O¢ altiov tdv véoov tdv Towy, pe-
tegerolodnuey magopolag nettddovg dvosonoujoews xal wdhy Aav Emtvyde.
Atv 9& odc dvagéow magd novov TV yofiow éufolimwv magayouévov x
Coindv lotdv, vavtiov i mavdlovs tdv Pooeddv, v yofjow Tdv épn-
Bovogdowv ddv Sovitog (g VmooTedparog did TV xulhégysiav TOV Ldv,
my gty EEsoyactay TV xalhisoysidv wal Tdv molhamhacalopdvov 1HY
nal tag pedddovg nahheoyeiag Enmi lotdv, Og attar Aaufdvovy ydoav xatd
tac mAéov moosqdrovg uedddovg magaywyiic dvriapdddovg éuforiov. BOe-
oamevtinol dogol magtydmoav Emlone Aav Emituyds %ol Evavriov idv, xal
gv &vliapéoov muoddeyua Eotm ¢ doodg Evavilov Tiig véoov TOV vewdV
xov@v (Carré).

To ndv, §dev, t6oov elg TOV Topéa TdV Paxtnoiov Soov xal elg Tov
t®Ov 16V, Epalvero Mav Grlotv. TO 1935 Suwe 6 Hoskinson zat £x véov
10 1937 ol Tindlay xai Mac Callum, &oyaldnevor &nt Tod xitoivov mv-
peToV, EmEovpav TNV moocoxNy &xl £vig Evdiagéoovrog wal meQLEQYOV QUL-
vouévov. Aeniotmoav dnhadi O, widnuol Evopdalmodévreg dud mavrod-
mov orehégovg loT wtoivov mvpstol Edvnonov, &vd &av idg, Ootig elysv
amoxntijosl vevgotgdmovg IddtmTag xal dotic xavovinde dEv firo Yavarngd-
0og Bt tov midnuov, Evisto Tavtoypdvwg nE Alav madoydvov mavrobdmov
otéheyog, toTe ol miUmuol EméCov.

Adty 7 magarionaig firo N dmagyy doudpol dAlwv magurngicswv, al-
Twveg Vv ovyxe@uialotivralr 0o Tov Spov <patvOpuevov %#vTTao - Epmhontic?
(Interference phenomenon).

Tuyydver ofuegov xowvdg yvwotdv, 11 nohvvoic Evoe mxngoPtov, purod
1) Lwov Vmo €vog Lo ovyvdnig meohanfdver 4 negundg magepmodiCe Tadrd-
roovov petddooty dAkov 10T elg tov Tdiov Eeviotiiv. Adti 7 Eumhoxn (inter-
ference) magatnoeitan ué tov 6poetdii Wov Mg w.y. TiHg mavdrovg TV Inmwy
(African horse sickness) #vda 6 vevgorpbémog B TOv plv tiimoc Tod
tol magenmodiler tMv dodowv Tod doyxol Témov tol loV zal mgo-
Aapfdver v pokvvowy  Eve  tadtoyedvms  dvamtioceTar  Evegynmuad)
avooia. Elg tv zatamohéunowv i mavdrovs tdv Pooeddv ovvav-
Tduevy magbpolov magddetypa : 6 i0g  Tiig mavddlove TdV Poostddv
vmoatdg Emaveldnuuévas duédovg 2l EuBovogdowy DdY Jovidog, alydv
% b m, mEonaldel TO awvdpevoy Tiig nvTTRQOsumAOXRTg 1E TOV 1OV TOV
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nooepydusvov &x Booaddv. ITagdpolov amoréheopa duvatdv va magatnendi
®al pé étegoetdels lovg, m.y. OV 1OV T7g ASUQO - ®VTTGQO - YOQLO = UNVLY-
yindog xai tov Ov Tig Eyxegalindog Tod St. Louis. ‘H xvrragospumion)
attn dev dgeireral elg v dgdow dvrompdrov, g yvmoellouev taita &x
i EvepynTixdig xal madnTixfis dvooiag. Adv yvmoilopev Ti dxou3dg mooxa-
Ael Thv xvTTaQosumAORTY TavTny, GAMG moteveTar xal moémer va elvar dAn-
Bég, 81 adrd radra o wdtragn TV lotdv Onewoépyovrar. Nevindds moreve-
tal, v ol axdun toliro edplonetar sl 10 Femonmindv orddiov uéyolg ov
avoralvedi pédodés mig dnodelEemg, B, ddv 6 idg, elte madoydvos elvan
gite od, eloéhdn 8vidg Tol xvrrdoov, 1) véooc Va elvaw 10 dmorédeopa & T
1oyn Tod Ldov a EEagrndf) #x tfig moodrnrog Tl mapdvrog ol dmh. éx
100 Goudpot Tdv moooPefinuévov xvrtdowv ol tic Aotmoybvov duvd-
pewg tot tot. "Eav 6 dovdnog tdv mooofAndévrov xvrrdowv slval Erao-
wic péyag dote va moorhndy Cotxn Phdfn elc tov netafohlopov peydrov
dgoruol odowwddy xurtdowy, Téte 6 Vdvatoc ToU dodevolg Vo Eméddy.
*Eav 6nwg 6 doudpnog tdv moooPindévroy xurtrdowy elvan pizgog »al 1 ye-
vixn i) ) tehuxd) PAdBn d&v elvar peyddn, téte da dvamtvydi) dvoota. *Edv,
€€ dhhov, 10 wiTTagov xatéyetar Vo wil matoydvov timov iol, TUmov OoTig
d&v mookevel tov Ddvarov tol »vrtdoov, GAAG mooxakel Emagui] aviidoaoiy
dote va Emgégn yéveoww davooiag, obdelg dAhog 1og dvvarar va Siewadion
&vrog tol wutTdoov wai (¢ &z tovtov, axdpm xoil Stav meydhar mosdTrTeg
nadoydvov lob Evieddowv elg &v [Dov svguoxdpevov elg TowadTny xatdota-
ovv, ovdepto PAdPn Eméoyetar : Oha ta edmadi) wittapo Fxovv Ndn xata-
Aot zal 6 10g dtv ddvatan mhéov vo eloéhdy. “Odev dtv ddvaram va
gnéddy Ydvarog Ty wvrtdowv. Elg &v dodoer vdoov, nata tiv 6molav 1o
toov &Eetédn elg madoydvov 1ov, eivar duvardv Sha ta xitTaon va pi
£yovv meoaPANUT, Tva va elvan axdun avéraga. “Eav peydin ddoig pr wa-
Yoydvov tob yoonyndij Exelvny v guyur’w, da elodioy sig Ta xiTroga Ta
0086hwg 1 &v péoe povov mooofAndévra péyol téte xal a apyion otrm va
Tovdvy tatta tayéng dote moontntel dvooia dvev mapaymyiic cvnmTORdTOV
nwooxinPéviov Ond Tob dopnde mokvvavrog madoydvov tol, Bv dhhoig Aé-
Eeowv, 6w Aopoydvog log mageumodiler Tiv dodowy Tol Aowwoydvor toloviTov.

Xofiowg tijg magutnoioswg adtiic Aanfdver yooav xata Tov EuPoha-
onov L@ov évavtiov véoov 8t 10D, xai tav andpn to THov Exer dn Extedi
glc tov wadoydvov idv. "Eotw dg magdderyna 1 ratamoréunog tig Pevdo-
mavdrovg T@V dovioelddy ¢ mrnvdy T 110N poduvdév, divartar, Stav dexdi
peydiny doowv ni) madoydvou tot, va pv delty cvpmrdpata tig Aowpdteonc,
MG v GvamtOty Eveoynruopy Gvootav. To  dvtiderov loyver Emionc,
dnA. Eypvow ueyding 8doswg p1 madoybvov lol Sdvatar vo dxolovdoy
pera Boayy yeovixov didotnua, 3 - 4 fluegdv, devréoa Eyyvoig peyding d4-
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oewg mattoyovov lod, dvev Epgavicews cvprropdrov. Puoixd, elg 6Any uv-
v v Eoyadiav, 7 moadtng Tol mattoydvov iot, eig Tov Gmolov 0 [@dov
8Eetédn molv 1) o witrapn xutaineddol teheiog Vnd ol wy madoydvov
0¥, puvduiler o dmoreréopata, dnNhadl Edv 10 (Hov V& mogovoidey ovp-
nropate 4 gav mdoavra $& doyloy dnuoveyolv dvooiav.

*Ev negunrdioer frepoetddy 1dv, 10 medfinua megiorofpetar  yvpmdey
Tiig Toomfc (ovyyevelag) Tdv Siagdowv BV mEog TOV AdTOV TimOY RUTTAQMY.
*Ev® Srav yonowwomordvrar 6posdeic ol diagdgou Baduod Aowpoydvov dv-
vauewg, N Eneoyonévn dvooia, elvar mdvrote paxed xui towog toéfiog, Evd
né gregoetdeig lovg, 1) avoota elvan cvvntwg Poayelas diagreiag, dagrolioa
10 mohV OAiyouvg ufjvog.

To 8lov {itnua tiig ®vtTagosumhoxi)s (interference phenomenon) 3
og viote dvopdlerar «pre-emptive immunity» dvawvel 10 Ciwmue Tt
apogov &lg Thv wutTaguy dvooiav &v avtidéoel mog Thv yvuodoyuxny
towaitnv. Méyag doidpog Boyaoidv éni tiig dvootug dopedoa &lg ThHy yupo-
Aoyway dvrilnpy tadtng : otegovpneta dxdum Gouotixiig dmodsitewg | pag-
tuglag 8t Umewoépyetol nutTUEwY dvooia, £dv Gumg dud megawtéom pehdTig
o0 @awvousvoy Tijg xutTagosumhoxiic o] wegioodTeQov @dc Emi TG
dodoews MV wutTdoov, Téte Vo Eyouev diatoéiel paxgav 6d0v melds TV
radvtépav xutavomow Thg wvttuoniis avooiag. Elvar dfoomueiwtov Su
glg T Qurd, elg T 6mola £v toocovTm d&v Umdoyel maguywyy) ZumoloyixdY
dvuioopdtov &vag timog avoolag magdystal, Bml Tdv 1dlawv doxdv ¢ ¥
TUQAyouEvny xatd TO Qavousvov tijg xvrtagoemioxiis. Elg ta (da 6 tinog
ottog Tijg avoolag dogakdg Oiv Eyst oygoy pe t0  dlutvo - Evdodnhiaxov
ovotnue @ atvetar 61L adta Ttalte Ta xOrrage UnEloEQyovVTaL Kal voui-
Cetar Otu ta 8vdiageodueva wittapn d&v eival mdvrote Exzeiva driva Omé-
otnoav v etofoljv tod Lot dAlot Tiémor wvTTdowY £ivar dvvatov v
wooofindio,

"Evd 8hav al gvdsiteig pagrvgolv 6t avti) % dvooia zal tO @auvipe-
vov Tijg nutTagosuloxriic Exovy oyfowv pné ta wiTTage TOY lotdhv N EEvyn-
owg 100 vl mwodynatt cupPaiver elvan dxdun dugiofnrionos. Ilodg Tov oxo-
nov tottov Sudgooor Femolal Exovy Sratvnwdy, &€& Ov tiveg anedelyInoav
181 Eopaipévar. Elvar évdiagépov va tmouvicopey tivag &z Tdv Fewoldv
adTdv :

a) TTeddmyig Bnextdoewg tob lo¥ tol dmoxhewoévrog dua tilg heypo-
vadovg Gvridodoemg tdv lotdv, Ttijs magaydeions Umd tol Epmdéxovrog
TAQAYOVTOC.

B) *E&dvrinoig tnd ol loT tdv perafoltdy oltives avayratotiot dud
v avdrtviy ol devtéoov lob.
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y) "Avr - lotnal gvégysiar ol Evog loT 1) mooidvyrog Tivog Ex Tilg mow-
toradols hotpndEews.

d) *Amoxhelopog 1) xataoroopt) TdV ednaddv xvtrdowy el TG Gmoia
gnaotog TOV 1MV Opslhel va mooorolndii, Tva slodioy elg ta wittagu tol
EeviotoU.

€) *Anoxhetopog 1| dvraywviopog 8 Eva Evivpov - xheida svgLozduevov
gvtog TV xutTdooVv Tol Eeviotol zal dmagaitntov did TOv moAllamhacia-
ouov Gueotégmy TOV LMV,

ot) HHeodnig diswsdioemg tod Exfindévroc did Tol wvrTagnol Toyd-
narog tov, Aoy perafordv Sxeveydeiodv elg v Empdvelay Tol wvTTdQoU
Do Toh GoyLnod tod.

*OMya tiva wagadsiypata dvvavrar va avageedolv, Ta 6noia dd fon-
Mhioovv glg v megartéom Extiunoy Tol mooPAnnarog.

1) "EpnAokr) &voooAoyIk&E CUYYEVRYV DV

ZevIoTi¢

’log

'EMAEKOV OTE-
Aeyog iob

’AnokAeidpevoy
otéleyog (ob

I1idnxog

Kivotvog mugetog

Nevootgdmog

Gy vOTQOTOG

Néoog TdV veugdv

>Edwopévog émi do-

*Addnng doyvo- alomérwv  (di- | Edwuévos éni @dv| yugoxgowy dlwm-
xgovs | _stemper) mERQY
. o STV i 2 s v o | [TaBoyovov otéheyog
Booeidi TMovalng Edopévos et gdv| g o Booeidi
ITtnva Newecastle M1 madoydvog Alav madoyovog

"Epfova menviv

‘Opdg yoimang

yolgetog yoimnm

Toimty tomov A

2) ’EpnAokry peTafl dvoooAoyik@g uR CUYYEVRY @Y

Boeidi *A@indng mugetdg |'A@dddng muoetdg | Avooa

ITo6Buta Louping ill Louping ill Avooa.

“Avlommog Agpgoxrvtro-yogro- | Aepgoxrutto-yogro- | ’Iog mwoliopvelitidog

pnvLyyttg wnvyyitig
3) 'EunAokn petafy &3paviy kal SpacTik@y GV

Mg *Extoopehiia *Adgavomondeic AQuoTindg

Mg . ; : : :

o S~ ] Toinnn timov A AdpuvomoinBeig AguoTinog

’Entong yoiman A ,

Tuooritg, yot- AQuoTindg
QELOG yQistzm




T qarvépevov Tiig XUTTRQOEUTAOKRTIS 135

“Yadgyovv &niong magadeiypata amotvyias elg 10 gaivopevov  tijg

AVTTUQOEUTAORTC, (O¢ dnolovttwg :

4) Napadelypata SimAfg Aopwtews A dnotuygiag TG KUTTAPOEUTAOKIG

Mp&Tog napaywy

Aeltepog napdywy

Aen@oxutTaQurl] LOQLOMNVLYYITLG
Louping ill

Newcastle

ITohopveditic

*Exdnpixds tligog

Evloyia

Kitguvog mugetog

Nocog Carré

*Aggodiostoy Aepgpoxoxxiopa
Iegntinig

Avooa

Toimmn A

“Egrng amdolig 1) dipbegitig mrnvay

Edloyiu

Towdta magadelypate dravicoovral loxvedg Stu 1) xvtTagosumiond)
LapPdver ydoav pévov Gtav ol dVo magdyovres EAxovrar Vo Tol 1dlov nvr-
tdgov nal odyi Grav of maodyovreg EArovratl Umo diapdowv doydvav 1 Totdv,
o0 dwagpdowv wuttdomwy Evrog Tot adtol doydvou 7 forol, % dwdun Omod
o otouyelov Evtog Tol adtol nvttdgov. [Teguitéom pelétyn tol tedmov
tijg EAEeag MV 1DV On0 TOHV rutTdomv divatan va adEVoy Tdg YVOOES Mag
gl Tol golvouévon tovtov.

*
# %

INTERFERENCE PHENOMENON

By
SIR THOMAS DALLING
M.A,, MR.C.YS,, F.RS.E.

This is a comparatively new idea. Those of us who have
been interested in problems of immunity and immunology con-
cerning bacterial infections are familiar with the principle of

the subject. We know and realise that the injection of bacterial
suspensions, live, attenuated or killed, stimulate the production of
antibodies of various kinds. We recognise as antibodies, agglutinins,
precipitins, and especially antibodies which neutralise the action of
bacteria. We name such antibodies—anti-sera. We also recognise and
are familiar with the action of toxinsand the production of antitoxins
and their neutralising value against the toxins. We have been edu-
cated and reared in the school of bacteria and antisera, toxins and
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antitoxins. We have been trained and our experience is that anti -
bacterial substanices are required to neutralize the effects of bacteria
and antitoxins for toxins. In fact, the whole conception of immunity
in our minds has been one of comparative simplicity and we have
put into practice these ideas and views in the stimulating of activé
immunity by the injection of antigens, normally termed vaccines and
of passive immunity in the form of anti bacterial substances or anti-
toxins, already produced in another animal, usually the horse : su-
bstances we usually refer to as antisera. I need only mention the
active immunity produced in animals following upon the injection
of Cl. chauvoeli, in the protection against blackleg as an exam-
ple of bacteria being used for that purpose: of the use of tetanus
toxin or better tetanus toxoid in the protection against tetanus and
the preparation of swine erysipelas antisera in horses, as an agent
for the passive immunisation of pigsagainst a bacterial disease, of the
antitoxins of the Cl. Welchii and other anaerobic organisms
as examples of the antitoxins in common use throughout the world
against infections caused by the toxin - producing organisms. The
discovery of toxoids as opposed to toxins in immunological processes
marked a considerable advance in our knowledge of antibody production
and was of much value to immunologists, whose objective was to
create a state of active or passive immunity against some of the
important diseases of human beings and livestock by the safest and
most efficient method. Many of us have had occasion to use these
substances and methods and we had come to the view that we had,
at last, conquered the important problem of the production of im-
munity We congratulated ourselves that our methods were good
and that we were highly successful in our work. At that time, we
were quite right. We were dealing with and studying bacteria. No
matter what the theories of immunity might have been, no matter
to what school of thought we belonged, we were able to produce
successful results which were valuable in the control of animal di-
seases. These methods are still in use and are still giving satisfactory
results. The livestock industry in all countries must be grateful to
immunologists, veterinary and otherwise, who were able to intro-
duce such methods of control, with resulting saving of disease and
life.

With the discovery of viruses as causes of animal disease, we
practiced similar methods of immunisation and again they were suc-
cessful. I need only. mention the use of vaccines produced from ani-
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mal tissues against rinderpest, the developing chick embryo as a
medium for the cultivation of viruses and the chemical treatment of
the growths or cultures ; and tissue culture methods as carried out
in the most recent method of producing foot-and - mouth disease
immunising vaccines. Anti-sera against viruses were also succes-
sfully produced-an important example being anti-serum for canine
distemper.

Fverything, than, both in the bacterial and virus world seemed
quite straightforward and comparatively simple. In the year 1935,
however, Hoskinson and again in 1957, Findlay and MacCallum
working with yellow fever, drew attention to an important and pecu-
liar phenomenon. They found that monkeys inoculated with a pan-
tropic strain of yellow fever virus died: while, if the virus which
had acquired neurotopic qualities and which is not normally fatal
to monkeys lived. This observation was the beginning of a number
of observations which are now grouped under the term «interference
phenomenon». It has now become common knowledge that infection
of a bacterium, a plant or an animal with one virus frequently pre-
vents or partially inhibits simultaneous propagation of another virus
agent in the same host. This interference occurs with the homolo-
gous virus e.g. in African Horse Sickness where the neurotropic
mouse form of the causal virus «interferes with» the action of the
original type of virus and prevents infection, while active immunity
still develops. In Rinderpest control work, we find a similar example:
rinderpest virus propagated in eggs, goats etc. <«interferes» with the
virulent virus taken from cattle. A similar result can be observed
with heterologous viruses e.g. the virus of lympho-chorionic menin-
gitis and the St. Louis encephalitis virus. This <interference» cannot
be due to the action of antibodies as we know them in active and
passive immnity. We do not know exactly what happens to cause
this «interference» but it is believed and it must be true that the
tissue cells themselves are concerned. It is generally believed, al-
though it must still be a theory, until some method of proof has been
devised, that if the virus, be it virulent or avirulent enters the cell,
disease will be the result: the fate of the animal will depend upon
the amount of virus present i.e. the number of cells occupied and
the virulence of the virus. If the number of cells entered is suffi-
ciently large to cause vital damage to the metabolism of a large
number of essential cells, then death of the host will occur-if the
number ot cells involved is small and the general damage is not
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great, then immunity, will be developed. If, on the other hand, the
cell is occupied by a non - virulent form of the virus-a form which
does not cause the death of the cell, but causes sufficient reaction to
engender the production of immunity, no other virus can enter the
cells and therefore, even though large amounts of virulent virus are
injected into an animal in such a state, no damage occurs: all the rece-
ptive cells are already occupied and no more virus can gain entrance.
Hence no death of the cells can occur. In actual disease in which the
animal has been exposed to virulent virus all the cells may not be
involved - some are still free. If a large dose of avirulent virus is now
given, it will enter the cells which are not already occupied or are
only partly occupied and will begin so to stimulate the cells rapidly
that immunity results without the production of symptoms caused
by the original infecting virulent virus: in other words, the nonviru-
lent virus cinterfered» with the action of the virulent virus. Use of
this observation is made in the vaccination of animals against virus
infection, even although the animal has already been exposed to vi-
rulent virus. An example is in the control of Newcastle disease in
poultry. A bird already infected may, when it receives a large dose
of non-virulent virus, show no symptoms of the infection but will
develop an active immunity. The opposite also holds good viz. a
large dose of a virulent virus, can be followed in a short time say,
3-4 days with a dose of virulent virus without the production of
symptoms. Naturally, in all this work, the amount of virulent virus
to which the animal is exposed before the cells are completely filled
with avirulent virus, regulates the effects i.e. whether the animal will
develop symptoms or will at once begin to develop an immunity.

In the case of heterologous viruses the problem revolves around
the affinity of different viruses for the same type of cells. While with
homologous viruses in different states of virulence, the resulting im-
munity will always be long and probably life - long, with heterolo-
gous viruses, the immunity is usually of short duration, lasting at
the most for a few months.

The whole question of «<interference phenomenon» or as it is
sometimes called «pre-emptive immunity» raises the point covering
<cellular» as opposed to <humoraly immunity. Most of the work on
immunity has been concerned with the humoral conception of immu-
nity : we have yet no definite proof or evidence that cellular immu-
nity does occur — if through further study of the c¢interference phe-
nomenon» further light can be shed on the action of the cells, then
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we will have gone a long way to a better understanding of cellular
immunity. It is significant that in plants, in which there is no pro-
duction of humoral antibodies, a type of immunity does occur, much
on the same lines as that concerned with the <interference phenome-
non». In animals, this type of immunity is certainly not related to
the reticulo-endothelial system : it must be concerned with the cells
themselves and it is thought that the cells concerned need not always

be those which are regularly invaded by the virus: other types of
cells may be involved.

While all the evidence goes to show that this immunity and
the <interference phenomencns is concerned with tissue cells, the
explanation of what actually takes place is still very debatable, Dif-
ferent theories have been put forward, svome 6f which have already
been proved to be wrong. It may be of interest to recall some of
these theories, They are :

a) Prevention of spread of the excluded virus by the inflamma-
tory tissue response induced by the interfering agent,

b) Exhaustion of metabolites by the virus, which are needed
for the propagation of the second.

c) Antiviral activities of one virus or some product resulting
from the primary infection.

d) Blocade or destruction of the cell receptors to which either

of the viruses has to become attached in other to gain entrance to
the host cell.

e) Blocade of or competition for a «Key enzyme» whithin the
host cell required for the multiplication of both viruses.
f) Prevention of penetration of the excluded virus through the

cell wall, by changes induced in the surface of the cell by the pri-
mary virus,

A few examples may he given which may assist in a further
appreciation of the problem,

1) Interference with immunologically - related viruses.

Host Virus Interoffer‘i;liguztrain Excluded Strain
Monkey Yellow fever Neurotropic Viscgrotropic
Silver Fox Distemper Egg - adapted Silver - fox adapted
Cattle Rinderpest Egg - adapted Virulent cattle strain
Poultry Newcastle disease| Avirulent Highly virulent
Chick embryo | Influenza group | Swine influenza | Influenza type A
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2) Interference between immunologically-unrelated active agents.

There are also examples
another, as follows :

Foot-and-mouth | Foot-and-mouth .
Cattle disease disease Rabies
Sheep Louping ill Louping ill Rabies
Lymphocytic ’ . o
Human ahopiameninges L. C. M. Poliomyelitis virus
3) Interference between inactivated and active agents.
Mice Ectromelic Inactivated Active
Mice } Influenza A Inactivated Active
TFerrets
Influenza A :
Mumps Active
Swine influenza

of fajlures of one agent to «interfere» with

4) Instances of dual infection or failure of interference.

First agent

Second agent

L. Al C,

Louping ill
Newecastle disease
Poliomyelitis
Epidemic typhus
Vaccinia

Yellow fever

Canine distemper
Lymphogranuloma venereum
Mumps

Rabies

Influenza A

Herpes simplex or fowl pox
Vaccinia

Examples like those are strongly suggestive that «interference»
only takes place when the two agents are attracted by the same
cell: inrerference does not take place when the agents are attracted
to different organs or tissues, different cells whithin the same
organ or tissue or even two structures whithin the same cell. A
study of some of the features of cellular attraction to virus, active
or inactive, might go some distance in increasing our knowledge

of the phenomenon,
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