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fhe progressive attentuatlon wblcb aoeo~paniea 

neurotropic ada?tetion ot ttl• vlJ'Ua of* boraeelokneaa tn mice 
(1) 

and mtint-a pigs was r~cognlaed ttret. by the aut.hor (1933). 

rhe poaa1b1llty of utilteing th•t attenuation tor the develop• 

ment or a suit,able method ot iammtzatlcm was appreciated 

immediately, and aa will ~)41. •••n t~om i)rellarlnarJ Ntpflrta on 

tbe aubJect t.he u:-elhoc.l h.aa found application in tbe field to-
~ 

dAJ' on a practical and economic ba81a. ·n•e development ot 

lmmunl t1 h.es been de sort bed and d 18fllJ8eed in a pl"ev·lolll& publi• 
(.s> 

cation but eon.e lntere•tlng ~eaturea of t.be pathog1tnea:ls ef 

the neurotropic vlrWJ 1n equine• merit, attention. \JntortWUtt•· 

ly sutt.4lble boraee were not ava.S.leble in eufflclent numbers 

to a;'proxi.mate the d.etaile<J atudy oevot.ed to the anal~~oua 
(If) 

probletu tn Yellow t•ever, not-ably b7 U.o;yd and Penna (19:13). 

However, ttl8t\r obaerva.tf.omt have been made during the couroe 

of the ei~rperimental work on lmmunlaatlon, and Mveral pointe 

have bo•n confirmed by the critical e.xperi.Nnu to be 

deacrtbed. 

;;iMbm&\111111111~11JiiJ.l9D I( l!UUI& 

r"roro tlme to t lrne blood bas been drawn -promi•cuoue}¥ 

from borsea betore, <lurlng and after t.be reaotlon pro~..tuced 

by the aubcu\aneoua lnject ian or neurotropic vlrua. After 

det1br1nut1on tn1s blood, usually diluted 1 • 3 1ft aaline, 

bas been inJected intreoerebrally into mice bot only on cor;{• 

paratlvol.y rare occutons hllve lll'ly auccumbed to a a:~·~eaitlo 

hor•eateknese enelphali tle. ivery mouse wbleb aurviw4 waa 

ehown euba•quently to be tully eu•eepttble. lt was th•n 
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2. 

d.•atded t.o deteratne b7 8J8te .. tic 1Dvt•t1pt1on whet.ber 

olroula\ln~ vtrua eould be deteote4 re.rularlJ 1ft the blood 

ot r•aeting aJl1mala. 

;Jeparate eupenetona in lui aerum •aline were pre• 

parttd from the bralna or mlc• deatro,.ed ill extr•mle after 

tDJeetton '1ffltla eaob ot tour etraina of vlrue known to bave 

attAlin•d an adequate level ot attenua\ton. JUftlctent ot 
, 

eaob euepeneton wna then adde(1 to a known volume ot dt.luent lo 

produce a 1 a lWO dilution end of th• mixture l~ c.ct. •• 

1nJeote4 eubcutaneoua]¥ lnto two auecept1'ble hor•ea (2\AJUi 

and IC81SJ). Tbe tetn-1le r.aetlon produced 11 shown r•crpllle.U, 

At no t~ wa• tbere anr cllnlcal 

deviation from normal health 1n elthtr animal. 

Commenoln~ trGa the third dq att.er inJec\lcn detehri• 

na\td bltl04 tr. eacb horee wu 4lhlted ii wl th saline and 

o.V6 o.o. wae inJected tntrac•rehr~.tl]¥ into .tltte mice. The 

reeul\a aNt ((lven la rable I. 

rrir~-raay.. 
.. ...,.... .. ___ ,...._. 

-.~ ..... Reree'IOOD I Horae 8C815 
;.~~lld reactor More severe 

a-actor. 
~ 

a o,o,o o,o,o 
4 ?,a,o G,er,o 
6 o,o,c a,7,o 

e u,o,o ,;,a,a 

1 7,~,o 4,4,5 

t u,u,o 6,6,? 

10 u,o,o 6,6,7 

11 1,o,o 5 16,7 

12 o,o,u a,o,o 
13 o,o,o 1o,o,u 
14 o,o,o o,o,o 
lG o,o,o o,o,o .. - I -... 
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a. 

·n.e nWDer€tl• 1nd1cato d-.y atter lnJectlon on whicb 
mouse 41ed. 0 • aur¥1wl tor l.O da.J•• 1'1\wa 
?,a,o uwana thr•• mice inJected ot wnleb one died on 
day 7 • orw died on <11\1' 8 and one survl ved. 

It. te aeen that in the one be rae (20016) wmicb 

rtaet.et! OOfftJ.)&r~tt wl7 more ttS.ldq to the lmmun1alng inJection, 

aa indicated by tht :rlt~e ot t.be aorn1ng tempePGture t.o a 

poS.nt above rtoral on only two days, llt.tle or no v1rus collld 

be detrtOnatreted in tbe pttrlpb•rtll etrculatton. \4lly on the 

tourth day did. two ot the three lnJeeted mloe d.te, while there 

le recorded Ute deaths ot one out or t.bM• mloe wbteh reoe1ved 

blood drawn on the aeventh ant! eleventh deye r••pectively. 

T.be aeeond horae (IC919) ahow.4 a more severe teb:rlle 

reaatton and eir-eulattng vlrus could be demonst:rete<t. from tbe 

rttth to the twelfth dq. 

In pr~. vioue IN'Ork em the determination of the infective 

titre of vi.rus auet:"tnaior~,e 1 t waa shown tb&t. t.he 1njtt:ct1.on ot 

m.at.er1al en the border,line •f lntectlvltJ" reaulta ln a well 

mark~ prolong~tion or the incubation pe-riod in Rtlee, so that, 

wlth1ft llm1t.e 1 the eourse of the ditH~••• tt~y be t•ken aa a 

rou~-11 index or the aoncentratton or the virus. l:t th1a le 

ach:•pted lt ~eomea apparent. ttu.ilt tn the tlrat. horse (t\J915) 

when vt:rua waa preaent. 1n the bl~od 1 t wa-s 1n low concentration 

• noe the alee did not. die until thtt aevent.h ®71 in the 

aeco.nd horae (8001.9) the eODceatrat1on alowl)t lncreaaed ~mtt.l 

t t Nacbed a tnaxtaum on the aeven'b da;r, a~ter wh lob 1 t 

gradUall)' decPeaeetd, virue being deMD&t.Pable no longer on tbe 

14t.h day. 

It must be po1nt.e4 out that the v1r11a at\e.r ita 

undoubted multtpl1oat1on in the horae retet1n•d ita neurotropic 

characttlr' alnee the ctl••••• produced 1n mice d.lt'feretS 1a no 

reepeot cllntcally rrom tb&t aeen in pasaage experiments and 

on rt v• oocaeiona the mortall t7 wu lv-.i"' tht couNe ot the 
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dleeue btlag n• loager than t.b.,t whteh wowld bav• b••n 

antlotpated troa the Q&e ot minimal quant1t1ea ot woua• 

adapted vlrv.. 

'JD the tenth da7 tit\er 1nJectlon1 at a tlat wnen vS.rue 

... •hown to have been present tn the perlpberal ctreuletion 
IJ$ t-el.. 

of the dono:r, t,SV.J e.o. ot blood waa traneta: ail into a 

suacepttble horee (lt.e2<l >. -'l'be eubel<;;iUtnt. tempe~ature 

record ta 11bown in chart III. ii.f\er an inter~l of 24. bour• 

a ftll detlntt4 tebrlle reaction eOJtrs.eneec.t, or Wlllcb the causa 

1• unknown since vtrua oould not be demonatr~~ted 1n the blood 

q, tntracerehral eublnoeulatton into mice, and no symptom& 

co,ald b• eetabllebed to •upport a clinical dlagnoala. JUst 
1'1,..· 

·wnes lt appeared that the reaetton wot.~ld terminate by \be 

ueual 17•1• a aecond reaction eommenQec:l whioh laatod for 

-nt-arly three ••••• lb1a re&ction 1a abown ln the teft,peratur, 

chan tor a partlcalar purpoae, but S.t 1• believed t.o have no 

connection wltb horeealc:kneas, since a clinical diagnosis or 
broncho-paewaon1a 11as ode~ 1• enaootlc ot tbia a.f'tection 

{'!ue to a virulent. e\r'eptoooocae b.S paaaed throu.~ tbe atabl•• 

during the prevtoue mODtb. 

At\er 8ft lat.erval 0~ 63 (!aye the horae W88 given an 

lteunS.ty t.e•t ot 6 c.o. or o virus to which it proved t.o be 

aolldly lemune. Tht• virus ••• ••lectttJd for the lrtumml ty teat 

becauae probably lt ia the moet v1.rul•nt etrata available and 

1n the original lar.un1x1q 1nJect1on prob&bly lt wee pree•nt 

tn the lowest. eonceat:ratlon. 

~lva.ilnla. r"rom th1a exper1Mnt aeverttl lnter•stlftl 

pe1nta emttrp :• 

1. Vlru• uy be demonatrtAt,ed tn the blood of animal• 

during tbe reaction pro4uce4 by the aubcutaneoue inJection 

ot n•urotroplo virus. The amount ot circulatinR v1rua is 

rougbq proportionate to the eever1 ty of' the reaction being 
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a. 

prf.aent ln m1n1t~al quanti ttea durint~ very mild react lona t and 

abun,1aat 4uJ-1ft.B ••,-ere reactlona. Virus makes i.te appearance 

at the ooaaencet~en\ of the febrile r-eaction, fhlrlnr \fb1oh lt 

Me,' be PN••nt, ud dl•appe&re wnea the temperature retuma 

\o normal. 

2. ~~r 1nJeo\lon the Murotrop1e vlrue undoubtedl¥ 

ratltlpl1ee in tho bOO)' of a suacepttble a:ell~l. At leut 

1.n the tint generation the neur-otropic cherbeteJ- ia retained 

a~ eear .. troa: trtfl ,..at:~l ta of subtnoe-uletton into ttiee. 

a. ln the firet gerntrktton ln honea th.e at tenuttt.ion 

la retalaea al11ce tr•n•tualgn ot •• large a quantity as 2 1600. 

e.u. or 1nteet1va bloftld preduee4 a mild reaction followed 

b1 tbe development at a aolid 1a1untty. 

4. The 1mlm1z1lll' :rtactlon appears to lower the 

resietanee or hor•e• t& ot.ber oen41t.tona notably attectiona 

in<:ldonce of ca\arTbal broD.Cho pneum:.1nia in t.h• ease described 

(at»l''~) ~84 t.a eup;,c.rted by clinical ot:taerva.ttona ln ba\enee 

t11· anitM~la wb ien 1 t would be superfluous to oe tf.ltil. 

in this «.10tm•ctiotl it. nAf be mfJJltic.H~4ad 1n paa•ing tb-t~.t 

an exter•ive outbreak of a 3peo1f1o bronebo-pneumonia - Jaag­

aiek:te • occurred at ~ .. nderstepot.;Pt thi• year amongst hor••• 

-ls~unlted 'by the neurotropic vSru•, tbe serum viru• tiind tne 

t"ormallzed apleet• virua Rlethotla. ":"h• problem ia being 

lnveetllf\8\ed but preliminaey work indicate• tl1at it c:anno\ 

bff tuutoo1ated w1 th ho.,.fu!elcknees or horeea1ak.neas lrraunlta• 

tion. 

latMIII-'tbt:•l !JlJ.~f!!-.!Ort, t.:f: . .J'l.!ti.!JA 
i,.. t!l• point ot vi•w ot economle vacetae prOduotlon 

1 t b~cua:tte o~ t,be u tmea t tmporte.noe to d• \erta1ne wbe ther the 
ism.. l 

meta~~rphoa1• to ne~rotr?p~ attendant upon serla paaaage 
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•• 
t.h:-o~~ t.be bra1na or mtce would produce in the v1PtUl an 

atflnt ty ror th• ner"Voua tiaet:e o.r· hora••· Juch aft af .. 1n1 t7 

~.lglat be followed by u,n l•&aant aeqaelae .tn any aohEUNt ot 

h~vt ~e•u given 1ntra~ereural !njf·ct1on3 of t4ou~e·vtrua at 

d1~"fer$nt. lavela of t1xatiora. 

I. On 27 April 1933 .;i hortu' (2i..I>?G) received an intra­

ee.,..,brel tnj~etton of 1 e.u. ot a ~~ etWlaion of infective 

mouee hra1n ~•presenting g•nere.tlon 381 ftratn 20449. ·rhe 

~·ration Wll8 oa:-r'l.ed out un!ter full eb.loral hydrate anaeat.he• 
~"~CLYI~t"Cl.\ 

eta. After t.t-~ttling the f'ct:'fnteJ. bon.e tli;;.;fttly to one 

st~e ot the •agttt.al lirutt the 1njectl011 was :aade at en 

angle into thtt •~~tenet o'f one hemitt';)!t~~ ut1n'!.' a long tine 

n&tdlt (!l•N• 108), catter pte&t care had b•en teken to pnvent 

contact or. viru:!t wt th bl~oo or muneul:u- tta;1.ut by tborougb 

plugg1Dg or. tht, tnJrglcal wound. 

A tebr1le rea¢tion followed ~~~1ch u3 a'h,t..wn grapbl.cally 

It b~eame exceedingly 

diftleult to l'u~ndlll and cli.nical tnwettptioM could 0. made 

only w1 t.h tbe g··r•atest diff'toul·tr. on the ·7th da:r attar 

inJection a11ul"tt incoord1nat1«• or mo~ement was noted, the 

horse walking with a n.1gl't eteppine aot.ion a.~<J swq1ns galt • .,. 
In the looae bo~ the•• <!evel~}p"\2 • te4ldenc:t lor aimleae walking 

in • c ire le alway• to the lett, the tetrt oe lng litt.ed un• 

a\oadily to an exagg(u:•ated h41ght.. ~oon iapainnent or vlalon 

.vaa apparent, the animal being unable to ttr1nk from the trougts 

wtthou btltll)ing ite muasle aga1n•t tbe a1de und a•wre a.fr.,.a..s .. ons 

ot' t.n., au-,:)raorbi t.al ereet re•ulted .t"rom banging into the wall. 

•.t~f.'SP. aym~'•tam1 gradually dieaf':'tt&red with the return ot the 

body tnl!r'Jeratur• to nor-mal ~7 .ly~is and when e. d1kkop (oedema 

ot the eupraorbi tal ~oesa) eo:twencetl to appear on the 18th 
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'· 
d&¥ • normal babltua had be•a r•a.&iud, except that tllere 

pen1ate4 a allpt 4efeu\ in Yleloa whloll ooul4 DOt be 

aeooua\ecl tv by tllaloal exaatnatlon ot t.be ey••• 

After 8ft ln\er'f81 ot ?o da7a 1 t was shoe Ulat a 

eo11.4 iatGUnit.y to the homoloroue evain of vlrua had dewloped 

II. OD 16 January 19M a horae (2~AI71) was given 6ft 

tntraeerebJ'al ln.Jeetlon ot 1 o.o. ot a H aaliae e.wlalon 

ot lnteetlve meu•• M-ala repreaentlrt~ paeratton l'JO ot the 

ea. etrata o~ vlru (80448). contrel •lee iaJee\ed with 

tb• au-• •ue~aaton 4ied on the 4th ancl &th 487• lbe techA1<JI 

tor- tbl• lDjeetlon waa •d.lfled el1ghtl,J. llultead ot re• 

eovlag a ama.ll plate ot bone b7 trel)hlnlng, a tiny hole waa 

4r111e4 to ~rmlt pusage et t.he •·Jr11'1M'tt needle tnto the 

The aeditlcatlon did nat permit 1D• 

ser\loa of tbe needle at. an angle 8ft4 was not aucceas.tul 

aiaee it la believed that the maJor portion of the tlta14 

eaea"d on w1 thdPawiag tl'le needle. 

oa \he latta dq atter lraJ•etton the tempereture rose 

to 103°. 1'·-rOJG th1o tlme on it wae qult.e tapoaalble to take 

tb• temperatur• at.aoe the bwee bte._ uaeontrollabq wild. 

.f&N5. waa daageroua to handle. Apart tram tbl• pere1atent 

·~••' no elinical 811f9\0IUJ were nottoed. 

Atter an 1nw~1 or 58 dlq"s 6 •• •• ot hoaologou• 

viNe wu ;tven u • 1U~~~UD1ty \eet. tnteal Dlitttop Hetrae• 

elokMaa dewloped wbleb proved fatal on the tou~\eeDtb dq. 

<..)ft poet mortem exartinflt.lon no maoroaeoplo or mlcroaeoptc 

brain l••ton could be deteot.4. llle course or tb• dlae•• 

waa rather long but u tbla la a cbaraotertettc ot the etra1n 

of' vtru.a uaed l t ta doubttal wbetber e:q launual \7 bad dewllpll 
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•• 
111. o.a 10 Augut lJI36 a t.blrd boree (2(678) wu 

rtven an latraeerebral lnJeotlOA or 1 e.e. ot a o.a ,. aallae 

au•peaaion ot lntee\lve mouae brain reprea•atiag passage 

geraeratS.oa 168 ot etraia at ..... t, the orlrtaal teebnlqv.e belq 
I 

ue4. A febrile reaetlcm aho., gpaphtoal]¥ 1D Chart V 

eommenoed on the alxt.h dfl7. At. no t. ial dld the horae appear 

111. I"be appetite aigbt haYe been decreased •llgbtl¥ and at 

the hel#tht of t.b• temperature carw tbar. wu a tendency to 

a 8W871n.g galt with • hlp etepplag aotloa but thia was newr 

pronouaced. Tbre• ... ke attar lnJeatlon the hab1tua waa 

normal and no dlkkop developed. 
llr 

t:'rcllft the elxtb to t..be tourteentb Cia, de"'in•ted. 

blood wu lnJeot.ed bltrooranlalJ¥ into mice each <1a7. 'rhe 

presence or elrculatlag vtrue in the peripheral blood could 

no\ be eetabliahed. 

AltAr an interval ot Slf daye the horae prond t.o 

be lmn1Une to the homolo,geue etre1n ot vlru,•• 

),longlu•,9Dia Att.r 168 puaagee throuRb t.he br&lna 

ot alee t.l'•• neurotJ"ople virua had not dewloped 1111 attlA1tl' 

tor the e•ntral nervoua 8Y8tem or bore••• ~ere le no 

evidence to ehow ~ether anJ multtplloatloft ot tbe vtrue toot 

plaee wttbln the nervoua tte~u• bUt an active t~lty de~loo4 

lbe reeulta ot tbeae experlamta ~re 

ot particular importance to the problem ot the lmmuntcatlon 
Snn.~lra,.s..crv3. 

ot equlDea. ,~.,.. economic reuon• the sutn:n t au •wuaa uae •t 

hl«h t.ltre lq'pertanme ,,erua to l»lock out tn. reaction due to 

the lllJeotion ot neurotroole at.at.ed virua oannot. be 

Juetttted except under epeclal clroumet~oee where exeeedlftl-

17 valuable anlmale are be~ tr•ated. Thte etatement will 

be •u'PJ)orted by data bl1ng prepared tor publleatlon, whereia 
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t t 1• ehoe that atter attenuation by at leut 10\) puaagea 

through mtoe no tatal reaction baa occurred 1n over a-OUJ 

anlsa.la lnJeeted aubcutaneoueq although aome seven reeo'ttona 

have he•n reported. It hu been al\own that dU.r1na the tenrlle 

phase pa:rttoularl.y ot severe reaot.ion• viru.• will c1roulate ln 

the pe.rtphe:ral blood of the boat tor a period ot aewral dq•, 
thua ••~1! as a potential reservoir~ the tneect veotor ot 

hor•eelcknean. Coneequently promlecuoua l~~muniaatlon eannot 

'be advoeated In l•olat.ed areas where, ow1ng to abeenoe o~ a 

re•ervoir tor the 1ntect1on of the Yector, tbe dlaeaae do•• 

not oecur1 alnee there 1• at leaa\ a tbeoret1eal tiang·er ot 

ehown thht. tor at leaet. one generation in equines the 

new~otropto vtrua retains lta •tten.uattoa ana dOf!l no' revert 

to vtPUleftt vtaeeratroplam. wMther attanuattcm Sa permanent 

can be c!eo14ed only when the 1Dveatlpt1on. 1e carried ~o 1\8 

letgioal co.ncluslon attAr the mode ot tranam1aalon ot horae­

alcllneaa under nutural conditioaa h .. been worked out. Jtowev•r 

trom an anale17 w1 th fellow .t'ewr, 1n wh1oh dieease t,hle aapeo\ 

haa beea laveetignted thoroughlJ b7 Jawr-r.Kltehen and Ll07d(~ 
(6) 

and 1..1074 itnd fenna, it mq bt: antleip~At.ed that. 1t will not 

be pees1ble to bring about • change in tne vl:ru• back to vie• 

cerot.ropialD either ~ puaap throusb the vertebrate or 

invertebrate boa\. It tbla e.houl4 prove to be the eue 1ft 

horaeelckne•• tben the animal reacting to 1mmuaiaat.lon cannot 

be a potential denser to the au•oept1bl.e equine por·ula\1on er.td 

tmmun1aat1on throughout tbe count~y ahould be oarrled eut ln 

u attempt graduall7 to replace 1n natur. the virulent v1ru.a 

by an ettenwated fora, or alternateq to •llm1na\e tbe vlrua 

reaervosr, •bould tn1e prove to be conttned to equln~a. ~t 

'flr•t eight the latter eugpetton may appear to be over 

aablttoua but when l\ le realleed tbet acreordtng to the 
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agricultural oAua or 1930 t.be number of hones tn tbe Union 

was an.lJ 86?,614 tbe produetlon and maintenance .for aome 

years tJt a completely lmmtme population 1e dettnit.tJ¥ practl• 

cable. 

Ia all work on mus lzrm.mlzatton or horsea ex~r1eace 

has sbown that the UDpleetHU\t aequelae to the etfort-a tD pro­

d.uce a solid i..mmuni ty are to be teared nearly aa mueh aa the 

t;:Sleeue 1taelt. ~ome of tlteae aeq.a.elae ••I• ·the 1nclua1on 

ot the virua ot lnfectlous QDa.emta in the b;rpertaaune aerum 

uaed ln the aer-u•Vll"\\a aucotdane oua method can be avo1de4 

but up to the prtetnt the relattoa between e<luine etasgera 

and l•~lzatlon baa not been determined. to extrtme caeea 

1\agaere baa beea reeporutible tor a mort&41l ty ot 4ftJ, 1n 

batohea ot lmmunlaed anitriale. By the net.aN\rople virus method 

the ul·ttmate development ot a polyY&lent vaccine ar~peara to be 

ao a1.aple thllt on• eubooaaeioual)- la on t.be look out tor- plt 

tall a. Up to the prt•ent no casas ot staggers have bet'n 

:reporte4 81tlongat bonea lamalaed by \b1e method but. there 

baa alwqa exlated tee unpl••~aat feeling that. the virua might 

become aeu:rotroplo tor horeee u well aa tor mtee, rats and 

p1nea pica. ·rhe ex:pertmente elted. ln which horsee we·re given 

di:reet ln~aeerel)ral lnJeetlone of' virua up to the 168th 

generation ln ale• 1n<l1c&te that by that t.iaw tbe v1.-ua bad 

not acquired a tropiall\ tor tbe eent.ral nervous a.vetem ot 

bo••••• It a epec1tlc tatal 1ac1p)aalitla cJoe• not occ\lr 

aa a result o£ d.treet intraoerebral 1ftjeet1on it la unreatton• 

able to expect Ulat. 1 t will reault trom eabcut~.M0\&8 lnJeetion, 

an4 oonsequ.ently it would. appear t.o " per;teotq eat• to 

incorporate tn a wacoine vlrua e\tenuate4 by t.hle nuaber 

ot pdeae••• This t1n4ifta 11 eome\t¥hat reraerabl• ln. view or tht 
({,) 

6-tialogoua •ork wl\b Yellow i"'ewr alnce U.o7<! and lenna have 
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11. 

abown that inoculation ot Bezake .. eld 1. tillretea cont.a1n1ng 

the mouae•hratn•adapted yellow tever vtrua tD M rbeeue wae 

tollowtd by an 1ncepbal1tle ------ aceompc;ln1ed by a •1dt 

spread 4ietrlbut1on of tbe vlrue ln the pertpber•l n•rvoua 

•tetam at the time of deet'b. Conaequently lt future experience 

doee b!'ln~ to 11gbt some distressing sequel to iaumanlzation, 

It •••me lmli~·~•l.T that such a aequel wtll tH~ar ~fl7 nation 

to a nelJrologlcal d1eturbance. 

Attention has ~eea directed to a pred1apoM1 tlor1 to 

pulmon6.J7 attectione atter la"'lU!lltta\1on. It 1a not known 

whether thil 1a 4ependent u on • general deer•••• to natural 

rest.•t•nce aptnet infection• through the upr·tr r¢·epir&toey 
"""T'a.;_ ·tract or whether a looua a1nor1.a reeletaACe 1• pro(~ueed irJ 

tbt lunge by the epeelrto eetlon or the virua. At all events 

the predlwpoal tlon A"\JMa·,-e to be traraet toJ7 allt! good hygiene 

ahoula prove erf'ecttive •• a prophylaotlc measure. 

dllmP"ITYI 

1. V1ru.a may be detect•d in tne peripheral blood 

ot boree• during the tebrile reaetlou tollowtnr the inJection 

of mouee neurotropic vlrue. 

2. 'Ibe more eevere the reo.otlon the more 11~<•1¥ ts 

free virus to be encountered. 

3. Tb1• circulating virua ret•ina ita neurotropic 

character and after at leaat one generation in equines 

~taine lta att•nuation. 

4. lntracerebra.l 1.nJectton ot boraea with •~'use 

brain edapted vlru., al'ter 168 paaaagea dHI not produce a 

epeeltlc lncepballtla but doe• produce a normbl •1ld reaotlon 

followed by the development or • eolid 1mmun1 t7. 

s. fbe tebrile reaction produced by 1nJ•ct1oa of 

attenuated virus appear• to reeult in a temporar,r pr•dlepo•lt~ 

to pulmonary tafeotlona. 
6. Tbe a1aulf1canoe ot theae findings la diacuaaed. 
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* Trcw"<>h::red 2.500cc blood From 20.919. 
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