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Ho;~rd H,·~c·;ln·h i.'eliclll', ()lcdPr~ii · J)(IIt11. 

_I :\ ~tudyi1 1g II IJ;il il<l\'1' <IJI[ll'<l('(-•cl (o Jl!' :iOilH' of ( il l' IIIUS( illljllclbld 
l'liPlllicai n11d ]Jh\·.;il'al IJI'IJ]Jedi eo'. of ti1t> neumtropic 1·in1~ of ilor~t'
sic·l\llt'SS by br the gn•;itPJ ' JIOrtiun c,f tl1c-• \YoLk li<i .' hi·c-'1 1 I"<IJTiecl out 
\1 ith lliOlHie <IILl[dc•cl 1·i IUS e111d 1 !Je s( 1'<1 in 1'11 jpfl_l ll.~ed iJ;I S twe11 (lied 
kiiOII ll loc;~lly <IS :?ll-1--1-~J. Fmm ti111e to ti111e lilt' 1·esulh il<ll-1' hveu 
n·p e;~h-'d Hll<i. c·onfinn1"d on oJIP or JIIOI'I' of ilH· other _.;(raills i it;li !Jn,·e 
hPe n fi_:..;e<l so tllt"' l'l' IS "'' \ Pt no rea son to hpj iPI c' liw t tl11· Jii'O]lel·i it>s 
oJ Oll t' .sll'<tin nf ,-inls, other lh <lll thP <llltigPnic · ]'i'O]IPl'iie,; , nre not 
icll-'ril ical fnr ;ill ,.;h;l iII!'. 

KEEPING QUALITIES. 

l•:n·r s iun· lite ;tPiiolog-ic·;t] asscH'i<~holl <1f horst- .,ic·klless 11ith <Ill 
1tlb·a Yi;;ihle Yirus i11 ihP l1lood of rendi11g <l llillt.il,; l1a s hel'll l·ecog
ni~ecl, it"·;~ ,,; kllt l\\'11 tlu1t tliP i 11 f1-'c·tiYP ag-e1d pch ~P .':iP .~ l'Plll<lrkal!lc· 
kPP]cill!-!" qu;dilies. 'l'hi·ikr n-'JJII I'i eci th;lt l!llcliluh•d IJl<IIJd, or Yirlls 
d iiu l1·d witi1 g-l_\11-'l'ii iP IU<l\' still lw inlel'ii1·1' :litN lour \"l':ll'c'. th:d 
putrdal'tion cloes 111>1 <lill · <~ys c!P .~tr o.\ · the illft•c-til·il_\· a11d th:1t <l ("OII
,;iclerah ll' dt-gTc· P 11 f lltPI'IIHt ,;t ;~h i lii_l . 11;1~ el·iclpn(. ll11 the cl1lwr liancl , 
-infec·ltYc ' hl.oocl , slcli'Ptl in o.\;1[;111'-t·'lrl lol-.!..!·l.lc·erilll' <IS :1 Jli'I' .'Pn·;liiYe 
(ria --100 c·.1·. 11"<111'1', --10( 1 c·.1·. g- i\ t"l'l'ii iP, --1 g-111. ,-;ilc·ittlll ll.\aLtil'. ,-, g·111. 
1·a rholic: <ll·icl ) h;l.~ llt't'll follllli to he• c·olll]JII'il·l_,. <11-irult•Jit <lflt·r" fp\1 · 
lll<>llihs <I( 1'00111 (t'lll[ll-' l'il i UI 'I'. 't'hc• n•;tSCI II lt>l' i!Ji .~ CIITiiSioll<li cll'i"l'l'iOl'il
ti oll llu .~ not lci-'PII <IJIJI<II'Piil hut c·p r tai11 f;cc·lo1·~ h;l\ 1' hP I:' II p,.;(;ildi,;hc•cl 
i11 CO lllll:'dlOll 11· ith the \' i<thili1Y 11f llelli'Oli"IIJiil' Yil'll~. 

In lhe P<lrlin <'--' JI I" l'iiii Pith a high clilu!illll of i1lfPI'ii1e hn1i11 
~ ll~[Jel t~ion (~<l Y l: 11) , 1)()() ) in 11) JIL'l' I'PDi. SPJ'lllll ~nlinP ll<t~ s tnn-•d 
U111ler I he c·o1cclit io11~ hPin!..!· iuYI'sii!..!·aieLl <lllcl Slll'YiY;d of t hP Yints 
lW-'l'l-'1.1- cletl-'l'lllint-rl ],_,. i11jc-;·tion iut1; mice. Jn the latt-r PXJII'l'imelli~ 
tilt> infel'iiYe iib'l' of thP S11:i]WIISicm 11·as 1lP1ennillPcl initiul i_,- h~- .;eri;tl 
rli h1iion n nrl r•omparP1l ~~·ith llu• titre after stm·ug·e. In this coll
liPdion it i.; ll el'e-; . .;:11'_\' to sbtc-• 1 ha t the infediYit_, of a g-iYc'JJ ,·int,; 
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emul~i.t>ll 1dticlt hn ~ l1 eP11 ('<trehdl~ - Jll'PJ~<t:·etl nn•l t'iwroughl_, . t· t•ntri~ 
l'tq.tPt! lll<t\ lw titrute<l <IIT1tnttel.\· to ill'll ~ ftdtl litttih ;t,; IYill lw ,;p( •ll 
fr11m t lw fnll1mi ng iahle: -

'1'~\BLE 1.-ACCTHA( 'Y ()F \'lHT~ ' ITl'lL\'1'10:\. 

/~'Juulsio!l of -1- lJrulu., Uelll'l'llilun (ill. ,\tm/11 :lll-1--1-!J. J'itmll'd 1111 

/Ji:flerent ()1'1'(/Sln!ls li.JJ Seri((l lJ/Iution ;,, ] : ltl ,\er11111 ,'.'o/1111'. 

/Ji/ 11/ ions. 
-- ---

I HI. [ 1:211. I '-!11 . I Sil. I !ill. I :l:211. 

--- ---· ----

{) 5 5 £) + 5 :} 0 II : () 

H. -! 5 (i (i :j 5 t; 0 I) () 

c. + fj + (j i) (j li 8 () u 

----

::'iiOTE. - In this and all fur ther table' the ntJn: era 1s indi<·ate the da.1· afte r injection on "hich 
death of tht• n' otJse oceutTc•d: ll =>lltYil·aL x = <leath dtJ f' to brain injurY. 

Yl'()lll tbi ., it i.;-; apJ>Hreni tltu( the infecti.Ye titn· of <111_,. gi\'lell 
Pmubi11.11 of ne11mi ropic ,-int~ "·hic-l1 ha,; lH-'Ptt ('<tref ull)· pn·pitrP<l ma\· 
bP <leit>nuinPtl withill fairlY ltHITO\Y limits. lt i,; httP that ihP limi ts 
;u·e 110t .,;ufficit- nth· JlaJTO,;. to sni i,;h· :t c·lu•misi or n " ·orkc·J· <Ill ,;a\' 
bacterial toxins l>{tt they :tl'P i<nftit·it-t;tl~· :t<Tm·;t(p l'or ,dl thP pttl'JIO~~~ 
uf this ,;(tllh . 

At thi,; poillt it is nt>cPssat',\ (o tligT Ps." to mpntion ilw ltarmfnl 
pftpt;(- Ol ph~ ·,;;i_o]ogical saJ iJIP (0·~-J per I'P.IIt. SOI]ittlll chloritJP iu tli,;~ 
tillP tl ·watPr) a,; <t YPhide aud a,; n Lliluen(. '\\'hPn :t Yirtls ,;lJS[IPH~iot1 
""~ lll<lde i.n .~aline and sPri<~ l tlilntiOJts uL•o \\'l'l'P lll<lilP in saliHP it 
''." ·' foun1l thaT thf' i ihe of the sa l inP ~tot · k ,;olut it! II ;1 JIJII' ill'Ptl tu Yar_,. 
(·on,;tllerillih~ Oil tJ iffPI'E'I1i OITHSiOJIS; odd Ill ii'P t!iPtJ \1 hil'h h;lt] l>Pt>ll 
i nj P('(<•t! ,,.(t il '' t! il n tio11 n JIJI<ll'Pttil)· he_\'fllitl th1· i 11 rPdi' P 1 iirP ;mtl 
mi<·P sun·iYetl 11·hich apparent]_,. hnrlreceiYPd ~PYeral in±PrtiYP cln,;e,;. 
ThP.'e Ynriatious ,,~erP he~~ on1l t lte limit;; of PXJIPI'inwuta] enor. No 
a<leCJ1liltP explanation C<lll he offel'Pil hut t hP irn•:.ntLtritif':'i nw~· stand 
in S! Jlll f' J'Plation lo tb1• iiiJ:)..(TPgnti u l> of Yint,; ]wrt -ide·s iJJttl l'llllll]l~ h_,. 
thP sotlium OJ' t·h lorine ions . FuJ'thPr. 011 sto rage in· ~nliuf' <tlOIIP tlwrp 
i.-a clet'iclpd teJ:tlPtlc\· fo1· ihe viru,; tu llt:'('ollle in<ldi,·;dPd PYf'n :ti lo"· 
tempendu1·f's. '\\'hen J(J pe1· <·Pni. lltll'lllal senlllJ i~ nddf'tl to i lw 
,;alim• tl1e rPSttH of tihntion is t) 'Jlicall_,. pxeUJ]>lifie<l h\ t hP figurps 
g·iYPI I alJo,·e <IJIII the Yirucit!al e:ltf'l't th,apJIP<lr.' . Coii .,Pqurtdly fo r 
all \\·o rk PXI'Pp( ron!i11e ,;u l> i~w<·1tluti0lt.' "hil'll <tlt ' 11:-l!all_,. l'ilniP<l 011t 
within a fp\Y hour~ aft r: >· pn•par;t til! n of titP "l l ~l )(' lt ·' io u. 10 pe1· <·Pn!. 
SPl' \1111 ,;n[inP j,; liSPtl a,; <I n•iJii'JP illlll t!ilu t' Ji t . 

..\l 'Fnrl~~eau ( IDOl ) rPpodPrl !hnt iiJfP<·tin l'iit ·;dt• d hloot! ]dasm<l 
J.,; 11nt in <lf'i,yn terl after hf'ating· fm· 11! InintJtp,; ;d <l tPmpf'I';dure of 
cJi) 0 ('. i n a watPr l>nth: fm·ilwr ilwt simiLtr i11fr,l'1 iYe lllate rial aftpr 
1(1 mitlufp,; at T~>° C . still Jn·orluc·t•tl hor,;p;;il'knes.-. 1111 injPI'tion iiJto H 
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sn~cept ibh· hor~< · , thmtg- li <l Pa t lt ,, . "~ <leln_\ t' lL until the '2:)th <by ;cdt.e1· 
inoC'ula!ion. ),[' [.'ail.YeUll aLo l'ound I hal au j, ,ft .. <·liYe H erkefelrl 
fi ltrate of h lood di lu ted ,,·jt !J :1 Yoltuues of tap 11·11 tPr had hecom r 
<·omplete1y a Yi,·u !eJ!I afipt· 47 da_, - ~ ai :no C' . Theil e r ( ID:i(}) in a 
n•cent publi r·a t io :J ,.;hliPrl that i h e YinJ,.; i~ <lt>,;trn_,·rrl h.1 heahng- ni 
40:)0 ('.tor() ll <i,l " ~ . ThP efft>d or Y<ll'l011:-; (PliiJle l'niurb li JI OII the ll t'\ll'O

(ropic Yi n'" <11'1-' dl't<li lt>•l lwlo11·. 

l. Stollt!)t' ut ± -J.O C. 
/erlu tiquc. - .\ :-; tor·k .. m~pPnsi o n of ,;ei·Pr11l infeC' I il" t> l11·:t in ,; IY<I~ 

mnd c- i n ·1: 10 ,;e J' IJlll ,;aii nt>. t \i p r·oJ J<·enhai ion of hrai n ~ul1:-;tanr ·p l,Ping
:Jji]' I'OXiJu :li el .l· I: .-JO. T h i,; 11·a ,; r·entrifug-erl for :j(l 11Ji n u1P;.; <It '2/100 
l'PYolut irm ,; Jll' l' 111inutt• del ·<tJJI Prl into a :-;t t' rilP hot t lP fittPd 1nth <I 
rnl Jher C'ork 1111 1l pl a C'e rl i 11 :111 p[pr ·tri1· rPhig e m tor iHJllH'Ili~iiPly h Plo11· 
thP hPP~iug citaJilhPJ', \l'ltP re liw tempe ratu re l'Pllla iHPd <·o J J.~h!JJ t l .' 
hPhl't't' JJ :)0 a nd. ;)0 C' . A f niJ·]_,. t biC'k r\p po,;it g'l'<t rluall.l" C'oll eded :J t 
th P h oi tom of thP hoH II' hut 11 li t• u ,;;mtplt>,.; \\' Pl'P ll·ithdr:lll·n, this wn .~ 
left u n rlistnrhe<l . Vrom t imP to time ~Prinl dilut ion~ lll:'rt' mad!:' of 
I C'.r :. <Jtn01 JJ!h in ,.;prtJlll ,;:t li nP anrl i JJjPd Nl into m i1 ·<• 11·it-h tll e 
fol lmr i1, g rp..;ulh . .:\Io u,;p gl'lJl'l'Htioll {):! , strain :!O..Jc-Jq 11·a,.; u,.;t>rl. and 
t hP in te rY:Il i .' gi YelJ in <Lt.\·,, :1fter ]11'!-'J>Hl·:thou of (!Jp :-; u:-;ppJJ,.;ioJJ : -

T A.HL E IT. 

JJUX'l'lt >:<~ . 

l )ak lntcn ·al 

da~r:-;. I 
l : 10.0011. J : :20,000. : .J-0.000. I : HII.OOO. : ] (il i. l ll)(). : :3:20.000. 

~-- ~~ -,- --- --

15 9 :3:3. 8 5 ; {j 5: ;) {j ; 5 -!: 5 {:.): (I 0: (I 

26/ 9, :3:{. 1!J 4-; .3 5 ; (i 5: 6 5: (J fi: II 0: () 

U / 10/ :{:{. 36 -!· 5 fi; (j 5: 5 5 : (i (i : () 0: (J 

+/ llj:l :l. i\8 .J.; 5 + : (j 5: 5 5 : () 7 : () 0: (I 

:10/ ll ; 3:l. 8-~ t_); i) .) ; 5 '~ : .) (i: () l(j : ( J (): II 
:20f 12( J:l. 1.0~ 5 ; r; 5; (j ;) : (j i\ : (I 0 : () 0 : II 

17 / J ; :3-!. 1:32 -!; i\ 5; X i'i; X ;) : (\ (i ; II (): (I 

2;)/ 1j:H. l -±0 +: 5 +: i) U: X 5: li 0 ; () II: (I 

2/ 2/:l-l-. l4-8 4; 5 x; .J. -!· f) -! ; ;) 6 : X 0: () 

li/:? :H . 155 5 : li -!; .j. 5: 5 ;) ; (j li : (I 0: () 

27 2 :3+. 17:{ 5: li 5 : li 6 : (\ (i; lj (J : () () : () 

F rom th P abvY t' fig-1J l't' .~ it t :l LI]JlHll'ClJt t ltat ahe1· ,;(o lag·e fm· 17:"3 
da1·:; at· 4° C. !Itt" <' i~ Hn· li tt ] P <lP :..:rP:he in t h e i JJ fe l'ii1·iiY of a 
g-i;·en :'ll.' IJPll sion of JWt•J·otJ:ol,i(' ,-inh. I t i,.; tnw ti ~<ll 1hl•re. ,,·a ,; u 
t P:• lp nr·~ · for rh e 1'01li:>t' d dtP di ,;ea,.;p t o ll t>r ·r,m e ~hgh tl .~ · l o ng-Pr, an<l 
eYentna ll)' 0 ·0£) r·.r·. of thP I: l tiO ,!HHI tl ilutiun ,.;mJJP i inw .~ <·otd.ainerl 
le,.;,; thun l miJJirn a l in+er ·ti1·p rlo,.;p hut l ht' Hul'(n:tlioJJS <li 'P within 
the limih ot expeJ·iment:d enor. li ma.1· he da illled t lwrefo1·e th at 
a( -J.O a ~ li S]lPJI ,; i oJJ of llt' lll'OfrO]Jir · Yiru,.; in St'l'IIIJJ ,.;:tliJIP j ,; CUJHJlilP 
of rpt a ini ug its htll Yi nllPm·<-' for :1 pt•riod of ;II "tt·asl six nwnth ~ . 
l ' n fortu natel)· t bP e xppJ·im Pn l h<trl t o lw di~1·r•niinued :Ji t ltis :-;tag-P 
0\1-ing- to cleplet iou of t-h e .~nppl_,. of ..-irus. Tn th e <·mJr,;e of olhPl' 
exper i men ts t h i,.; ohsPl'Y il tioll lw;.; l weu C'Oil fi rHJ Pli on ;.;PYPr :d UC'C'asinns. 
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Another Yiru~ ~mpen,-,iou 01 igiuall.\ diluted I : 100,000 hut not 
necurately titrated \Yas found to he fnll,) Yll nleut <lfter lR_ mouths 
storage under ~imilar conditions , .a 11 cl a not her sample "·as a ch n• a ftel' 
having heeu kept frozen for fmu month:-; . 

2. ,>:,tom.IJP 11/ Room Teillf!Prut!lre rutd !It :no(: . 

Severnl attempts were mn<le to nlll a simitn se1·ies of experime1ds 
11·ith enn1lsion store<l al room temperature and .at ;:!7° C. T hese \Yere 
co usisteutl~· unsuccessful bee a n .-;e in ,;pi te of the greatest ('<\ re lw de1· i nl 
contamination ]nevente1l the iulra<·ere1mtl injedion of mi<:e. The 
re,;ult~ ol1taine1l when a hadericid e 1nts a<l<le1l are iuchule<l in l he 
results un1ler th at hea1ling. For fuinre referen<·P. ho\YeYel·, it is 
important lo note that 110 <lenPasP in titre \Tas ohsel·Ye<l after 4R hmui' 
1t :no ('. 

:). T!ternllll Hou.r;e of h/(/r/iutf!on. 

Trchnique. -For this work a 1:10,000 Lliluhon of i11feetiYe hrain 
was seale <l oft in thin g-lass phials iu 0 · i'J c .c . amounts. These were 
innuer,;erl in a larg-e \\ ater hath at the illlliulted tem11erahue for l he 
time spe<:ifierl , after \Yhich they 11·ere qniekly <lropped into colrl wmer 
an<l then the inje<'lions 11·ere llHHle . It is not, hrm en·r , l;no\\·n hmY 
long- il look tLe temper<lture of tlw suc;pension (o atlain that of the 
11·ater hath lml siJJ<·e immerc.;ion \\·as complete , l he ]dlial.-; ,,·ere lll<l<lt• 
of Yer.\· thin gbss , allll only ~ r·.t·. a1nounts 11·e re u .-;e<l this L1g- Jleriod 
must haYe het-'ll re<lur·erl to <1 miuimnm . 'Co oln·iate <lll\ error <lue to 
r,oagulation of the serum proteins the c;nspeu;;ions \\Pre 1·nade in s:1li1le 
alolle. Thi,.; proGe<lure may :~ee m illogical at first sight sinl'e it has 
lweu s hmYn ahoYe that saline i s defi nitPh vinu·i1lal. 'l'his hm·mful 
effect hm1·eYPr \Yas eliminnte<l b_,. mnkin.g the tiuw of exposure lo 
heat not longer thnu }r> minntes, h_,. caTT~·ing- 011t the iuj ed ioll s 
imme<liatel~- after th e ('OlH:lnsion of the Pxperimenl r·mumenl'ing- 11itlt 
that material which h<lrl heen exposerl to the highest iempe1·atun,, and 
b~- using onl_,. fre , hl.\ · prepnre<l .snsJWH.-;ious. !Set' Table Til.) 

'l'hese experiments shll\1· slight rli ,-;creJianeies which cannot be rlue 
to gross experimenhd etTm·. They inrli('ate that there is not a slunpl,v 
rlefinell thermal rlenth point of the Yint.-; hut ihat i1wdivation oc<·uJ·,.., 
progrP~siYe ly with the ri se in tempendure <IS iutliC'ate<1 h.1· a significnnt 
prolm1 g<l tin n iu l h e course of i he disea;;e JII'Oilu <:P<l h~- "i rn .-; exposed 
at the hig-her temt1erahtJ'es. A tempPrahTre of ()() 0 "uffiee(l to dP;;tro,v 
a ll Yirus PYell aHm· e:s:po~urp for a;; short <l time a ,-; ,-l mimli e:;. After 
10 an<l 10 minntes e:S:]Josure.at ,)7 ·,-Jo some virus IYas dPfi nit el~- l'<tp<thle 
df Slll'YiYal. On the othPl' hantl cOlll]Jll"ie ina d iY<ltio n \\a .-;. found 011 

two llt'C'asion~ to han) O<'!'lllTed <1±le1· 10 an<l l,) minute~ at 'J'Jo. 

It m<l\ he <·oudutle<l therefm·p th;lt expos ure to a tPJnpe ratun' of 
GOO is s1dfi('ient to <lesiroy neurotropic Yint,; \1-l iLle espoc; ll l'P to tem
pel·a hnes hel m1· ,);-, o fm· ] .) minutes lll<l .)' uoi he tl P.-;i rm· t i YP . 

B. THF EFFECT or 1-TYJJHO<iJ<K 1 OK CoKcE_'\TH.\'I'Ios. 

The effect of pH U]lOll the Yirns eonta.ine<1 in t1 given emubimr 
JS of importance be<:ansp inter alia information on thi c; poLllt is 
es~ential Lll all inYestigaiious into the <letermination of the electriud 
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dwrge by cataphoresis, iu all attem]Jb at purifiuttion hy the metho<l 
of a<borption anfl eluiifm, and in gaiuing an insig-ht into ±acton; 
:lssol'iate<1 11·ith long·p,· it~ 

In the literature a sing-lP l'PfPI'Pil!'e ha,; been tou:HI to the :uw
logous ,;hul~· IYii b hlootl Yin ts. Ediug-tou (1ll00 ) stated tlwt he had 
"mixe<l Jll'esPITPd 1·i.rus 11 itb :111 equal Yolmue of a rJO per <·eHt. solu
tion of g-lycet·ine and wate1· <'Olltaini ng 1 iu ROU of sulph lt l·ic acid ' · . 
Immerliatel.' after mixing, a total of 19 horse,; 11·ere injecte<l 11·ith 
'2 e.< ~ . amm1 n ts aU<l iJJ 110 ca"P 11as horsesickness Jn·mluce<1. but when 
.. a suh,;equPlli inrwulntiou 11 as llla<l P of ill! equal <lose of 1·irus COll
taining 1 in fl()() of the aci<l the di,;e:1se lUI;; in<luce<l in ouP animal 
only aftPr tlw lapse of a perio<l of :.?:~ clays" . It is ac;snmPtl that in 
t hese experiment,; the Yin1s 11·as rle,;hoyed HS a result of the inerease 
ot the h.nlrogen ion <·on<·en tl'a t io 11 of tlw mixhues hn t 11 o refm·encP 
i~ lll<l(le to thP concentration of the origin:ll ~ulphuril' al'i.d nor tlle 
<legTeP uf :widity of the b loorl l1efore i n j el'ti on. 

1'rwl1nique.-·As lmffers tbe follo1Ying- lutYe been nse<l : -

(fl) Sen1m-snline (l tl per ceni.). The buffering- efi'Pct \\·a,; sah.;
factory hut it 11·us thought t l1 at ('Oagulatiou mul pre( ·ipitahon of the 
serum proteins 1vithiu their iw-eledrie range might he reRponsihle 
for mechauil'al remoYal of virus. 

(b) Tenth molar phosphate buffer. Thi . .; lnrher wn~ entirel.1· 
s:ltitdadon· hut its limiterl r:1 ng-P was iuacleqnnte for <l r·omprehen,.iYe 
investigation. 

(c) B.D .H. l ' ui,·er"al lmffer vrepare<l acl'onliug- to the fmmula 
of Priflenux and \Yarrl. TIJi . .; buffer HillJPars to fulfil all the require
ments fm· an investigation of this type. The range is wide, the 
buffering effect is po"·erfnl eYen ,,·hen ililuted 1:5 1vith <listillecl 
water, all(l in this dilnti011 inhacerehral injeeiiou is toleraterl well. 
r sed in thP COil\'Pllhation cl<hocaterl by the mamtf:tctm·prel'S it j S 

to~ie mu1 must he diluted . ·· 

For preliminar.\c tPsh B.JJ.H. universa l indicatm \Ya~ usefl for ]JH 

<letenuiuat.io ns. .F<'l' the results quoted all I'e<Hlings \\·ere matlb 
eledr·o metieally 1t.;i1Jg- a C':m1hri rlge potentiometer an<l quin-h~·dron<c· 
eleetro<les. ThP rPa•l~ng .s wen• found io he exr·eerling-ly a<·cm·.ate all(l 
constant on the acid ~i<le of uonnalitl- but tho.se oLbine<l for t h b 
upper limits of alkalinity l':\nuot h P reg·arrlerl n . .; othPr 1 han approxi
mate. 

H n tfer \Y<l,.; <lisiri hn ted iu i'JO e . c . amounts iu a sp 1·iPs of sterile 
bottles. l"sing- :'\ f0 SaOH m IIC1 the pilot eal'h ,,·as mlju~ie<l 
approximately to thl' point reqrtirerl. Concentnl1e<1 . .;ioek hraiu ~l.JS
pen,;ion kn{mn to he i11fediw in a rlilntion of l: 1,000,000 11as nserl 
ancl was ra pi<ll.1· a<lrle<l to Par:h bottle in amounts suffil'ieJtt to pro<lnce 
a final l'OJJeentratiou of 1:10,000. The pH '\\as ihPn <letermiue<l 
poteutiometrieally. This proce<lnre >Yat> a<lolJte<l to ensurP ]Jractieally 
inc;tantaneous exposurt) of tlw Yiru .s to the parti<·nl:n pH, i hns 
eliminating au.1c pos.,;ible erro rs duP to the actiou of gT:I<hl:lll~ - inrTPa~
i.ng aci<lity or alkaliuit~ -. 'I'hP bottles wPre then allo11·P<I to st:nlll OYPr

uight in the ice-box. As the Pxa ct amount of al'i<l or al k::li nrl<le<l 
to each \Yas knmn1 it \Yas a simple matter rapirll~ lo rPad:jnst thP pH 
to llOl'll lality before iujeding mice. 
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'rhe 1·es ult ~, tabula ted b elo\Y , r ep1·esen t cliffereu t st>1·i e,; of ex peri
m ents c.a rried out with three <lifferent suspellsionR of the same ;;train 
of Y iru,; (20-+49 ). 

TARL}; JY . 

Effect of z;H upon ln.fer-tirity of YeurolN!JilC It/Is. 

pH. 

~ 10·0 
± 9· ;) 

D·O 
8·0 
7-H 
7· 5!! 
7· -HJ 
7 · :'l I 
fi -04 
G·5(i 
6·50 
6·40 
6·2:) 
6 ·13 
6 -0l 
5·98 
5·96 

5-HI 
5·87 
5·81i 
5·±G 
i)-3~) 

5·18 
5·l :l 
5·08 
4·71 
4·51 
4·16 
4-03 
3·98 
3·7L 
il-32 
3·08 

--

Serum saline 
buffer. 

+ : + 5 

;) 5 :) 

+ : ;) 5 

- - --- - --

() 0 ; I) 

() 0 ; 0 

0 (I 0 

I) 0 I) 

0 II () 

0 0 () 

(I (I () 

--

l:'hosphate 
Lulfer. 

-+ : 5 

.) : t') 
i) ; li 

5 .) 

(i 0 

ll ; 0 

ll : 0 

0 0 

B.Jl.H. ·t;niversal 
buffer. 

n : H 
{) 5 
:; (i 

5 fi 

;) ; 5 
+ ; 4 

;) ; ;) 

4 ; 5 

tl : () 

il II 

() : II 

() : I! 

() ; lj 

II : \1 
(I ; 0 

'rhe fig-urt>s showTt m·e exceecliJl).-!'ly intt•re~ting-. Th E'Y imhca tP-

(1) 

(:!) 

uune or the constituents of tlw tlu·ee huffpr,; ha,; a11, . effec·t 
upon i he stahilit_,. of tlH• yn·us per ~e; . 

Ytnt,; is able in \l·ithstall(l alknli nih' hut i,; 11JJ,;iahle m an 
a!'i<l lll eclinm: ' 

a ]>ll of.)·!)(; i~ the mnx1mum <legTee of acillity \Yhich can 
he tolentted ; 

\4) below a pH of 5-l:J(j a minut e c h a11g-e i:-; ~mfli cieut lu •·nuse 
complete inadivniiou. 
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'l'IH~rt< i,; a .-;inglP clisnPpun, .. ,. in t h e tig·urP .~. li '"ill liP JJoticetl 
that f:'\'E'l'\ ' IIIOUSP 11·hich W;t:i iujed e iJ \\'l(h Yil'HS aci di_fip(} to it pJ J 
of les;; than :)·0G .-;urYiYe(l 11·ith thP s in gle exce]Jtiou of Oil<' 1uonse 
t hnt reeei Yetl matc-'rial stOl'Ptl nt pH :)·8G. Dc-ath of this Jll Ollst' \\·as 
tl ue to h orsp,s ic kness s i uc·p :-n1hi n u.(;\1 Lititnl i 11 to otltf'r m i.cP l'P J JJ'Otl net'\ l 
the typical l'ullllition. Xo explan:di.un e:tn he offPretl hut it is ;-;ig-n.ifi 
t':1 JJt (·hat:) miee ldtil'h l"PC:E'lYecl Yil'11S E'XJlO:'l('t\ to jiJr ,-J·t'7 <llitl ,-1· fJl 
a l l ,.; Ju·yjyp.J in oilwr expet·imPnts. 

ThP e :-;1tE'lllt> ;-;en.-;iti,·it~- of t·lw Yirus io h.ltlrog-en ion c·oJJt·PJ ltr<l 
tio n.s immPdi:del~- l>Plo11· n pl-1 of (j·() i;-; so rema1-knhle tha t an t'X]Ibll:I
(01-;Y not P is t· :i lletl for. Tiw mi uutt• t!iitc'rE'nl'e,.; i ll pH 1\'t:' I'P o]J\a ill f'tl 
h,Y t.-h:t JJ('P, i11 fuc·l in t hf' ex JlE'l' imPnt ,,-i t h thP p]w.-;]Jhate lndfc•r t h e)· 
ll't:'l'f' ilw I'Psult of adtling- thP saii iP lllllllhf' l of drops of :tt'itl to l'lj11:tl 
,-ulmue:; of Huid. J I 11·.ill lJl' ::ulmittPtl. rf':~tlih that tlw al'i ual tig-nre 
Oil t he .'i(';]lp nJloJ-tetl (o thP pH lll<15' liP O]lE'II t~ lJl.IPs timl hu t thl' SP!L'ii 
tjy[t~- of i he poi entioltl t>tPr is .snrh that t\1(• cliftert' ll<'es noletl nmst 
lJp t;OJ'I'Pt·1 Th e u in (\yo di-fferent eX JlPtiill ~> ll t;-; a pll of (j · ()J 11·;~.-; fou 11d 
to hp not ,\.r~tru.di.n, 11·hilE' pFf i)·,'i7 resul. te tl i n in :1 di1·:tiion. ' l'h i~ 
dea d _,. emphn~izP~ the l'PIIl:ll· knh lP st> nsii iYit_,. at o1· nhoui i lw (']'i1it·:il 
point 11·hi ch nng( l1p plnc·Ptl :~t j u.-;1 h r lo"· pH()-()_ 

.--\,.; poilli e ti out ahoYe Yints wns lll<liniaiJJ Pil a t tbt• pH indit'nlt>tl 
u.-;unll_,. hom o ltl' :1fter1toon 1111iil tli P folloil' i llg- morni11 g- . ~ulbl'
tplPntl_,. it ,,.,h f01111tl thnt a11 i11fe r·li1·P suslJP.llsi<Jll aci.rl.ified 10 a p ll 
of UJlJ!l'OX imatp]~· ,-J-0 bnd lwpn in:l diYnlf'tl wlH'Il hrou ght ha('k ir1 thP 
IIPIJiJ'a] poiuj. :i millllh:'S btPI'. 

ft i.-; ('(l !lt·hulc-•rl ilwt the nPul·oito]Jir· Yiru.s t1f lwr.~C'si t ·km'-'' i..; 
PXU'f'tling-ly ;-;eJJsitin~ (o :1 1;lwnge of pH t(J l:ht> <ll·i rl side of Jlt'll i r:~lit,\· . 
AlHli'P pll (i-1) it j,.; 11 ni aifPt·t ecl lnii l'lwnge,.; l1Plmr that tig-urP, w 
.-nuall n.-; lo he' lluitP indPtPt ·t ahlt> h_,. c·tJlorimetril' nwihotL. ma _,. lw 
Yintr;idnl. (Jn ilw alknlin P :<itle of l!f'ldrn lit_,. thl' Yiru.-; j,.; ~tahlP. 

( '. TJ!I·: l<:i·'I' H'T 01·' lh:SJ('('_\TTIJS. 

!•;tling·ton ( 1800) repmtt>tl hYo exp t> rinten1:< Oll tlte pftpc-( ol' tlt>.sit ·c·a 
i inn on i !te ,-irns Ctl!ltailiPrl iu citr.at<:'tl hlnorl. lu tlw fi r~t rjxperimr•n t 
au un.-;t :dPtl Yolump of hlnotl 11ns thi Ptl. \\Thrn iho mughl.\' th_,. ii 
\\' ;JS JlOiniPrr tl nntl pLil'P tl in <1 th,1i 1tg ('hamlw r for ,-1-fj ho tu·,.;. Xe ith PI ' 
I lit> tempPralUJ't' :11 11· lt il'll t!Ph_,·thation wn,.; eHt>('tetl , (h e l Pngtll of 
tiu1 P r eq u i retl , nor t lt l' iem JlPr:d.lti'P of 1 he th·_,· i ng· r·hamher i.-; l 'PCorclPil . 
For illot·ulahon :! gra m ,.; of JlOII'Ile r II'Pl'P ,]i ,..;.-;oh·ed iu ,.; IPr ile .-;alinP . 
Of hl'tl hor . ..;f'~ i uj e t·ted n Pit bPr readPtl. T n the sPt'ond PX pPrim PJli 
hlootl 11a ~ 1lriP1l ilJ t lti n fil HJ .-i on ;;lt eE'b of g-las~ i11 1lw ,.; hatl l' of a 
Yern111lah. DPit)·,Jration ,,·a::; t·omplete in :1 ft>11· minutp.-;, tlw )lO\\'tlt'l' 
11·as ,..;t·niJlf"tl off a lltl plat·ed in <1 dr)-illg' (·hanJlJPI' for ~-1- !tom·,.;. Eat ·h 
of ill' () 1!01'.-it'.-i II'<IS inj Pded SUlll'Ut;lll POllSl~- 11·ith a saJ inP so lu tion 0!' 

2 g-rmlllllP~ o£ pml'll Pr. I11 Parh easP n fel ll·ilP rf'u ciio n follo .. wetl antl 
a.ltllOllg'lJ ti tP hor.~PS RUhSPCjllf:'lltl~· Slll·rnmbetJ to fi ll iullllllUiJ_v teRl 
wiih the same :;hain of Yirus , !<;,li n g-ton wa ;; of opinion thni the fehrilt, 
rP~tdion 11·nq tlli P to the prPsPnr·e of infPt·t-iYe Yirus i 11 t·h p ]lO\nlPl'. 
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.\I' F ad:1·ea n (JUOl ) r Pport ed aJJ ex peri me11t in 11·l1 ich 2 c .. <·. ot 
1Jloorl sprenrl o n the b ottom of a 4-inch P etri clish -,nl:< place<l 111 <Ill 
inf' uhator a t :no ( ' . fm· (j tlnY,.; a 1Hl \\· a ~ t hen kept ai J·om u temperntm·p 
for 1 <lny ~. Th e !JOII·d e r w,;,_ thP JI sr·r a pe<l off , triiu~·ate tl witb JO r·.t·. 
ot h onillo n antl tl1 e liqnitl i n .iedP<l into u h mse wh1 cll 1\'a:; <lestroye tl 
i.ll t'Xtrt'm i:; Oil l'l1 e f!th tlay nf(el' in jedi011 . 

A ceonli llg- to Th e ile r (1!-J(JJ) complf•tp tl esit·cat ion uf infPctiYe 
hlorHl either at room tPlllJlE'I'H( ure or .i.JJ ihe in<·lJba t.or rP~ulb iu 
rl estrnci ion of t'h P 1· int,.; , bu t· .-;o long-" " <lllJ' trat e of moi:;h11·e 1·euwins 
i h P Y.int ,; ma.1· J' t' lll<lin v in1le u t . 

R et·e n t \\'CJJ' k u :-; i "i!' i 11 fet;t ive b r a in mater ial a:-; :1 so lll 'l'l' of nPuro
tropic \ Ln ts :tnd in fef'tiYP .~plPPu,.; f r om. h orsE'.~ a s u ,;o m·t·P of Yiscf'l'O
t ropi r· Yint,; has ,.; h o iY ll that, by t b e u se of suiinblP te('l1nique n ot only 
lll<l .)' rl Psict ·at ion 11ot tle,.;tro~· t l1e Yiru :; h ut the ]Jro<·P='·" llW:'>. aftonl a 
l:OJ II'Pll ie n t lJl.Pa u s of ]'l·eparing i n fPdin' matPrial for prolongerl 
st o rage . 

T pr),,, iy 11 P .- Ph osp honts 1 1e1t toxirl P, r·Pmm en·ia l t·n n r·p n1 rat etl 
,; ulp h uric ;u·i d, :1n d anh.l'fho us l':lkiulll l'hloritlP lmn• all heen usPtl 
<lS tl r)·iug- ug-Pnb . L:d(P rl ,V in Yie11· of tiiP hnnnful Pilf't·t of nn aritl 
Jill upon ilw 1·ir u ,; , l'<ll(' iu m ('h lmi tlP lws hPPJI m;ed exdll,;iYPly. 

T h e lll a t eJ·i nl t o hP rlried is ]Jla('ed in a Peh· i rl i;;h in a lnrg·f' 
<' xsic:c:atm· oYet· t h e drying ng·en t . aud exh uuste<l. J•'or l'H)lifl thyi ng 
a larg-e ex.-;il'l'n to r , a la rgP q uantit,Y of <l Pc<sir·l'ant <Jlll1 :1 \ 'l' l'Y Pfiil' ieni 
JH LUJ]> ('<tpahl P of J:Pdn r· in g- tl1P pl·Ps:;·nre to :thou t :1m.n1. of mer('ur~· is 
ec;,;pJd ia1. Pradil'<llh· :dl t he moisture l'<lll lw l'PlllOYPtl in this \l·ay 
in :24 h ours nn r1 i 1n ·:u·iah h · <l eh nhatio n to <I eonstn nt ]PYPl '"ill l;P 
prorluce<l in .Jfl h o urs. . . 

For t1n · ing in t he froze n ,.; tai P thP tP<· h n ir1ne <l Psnil>etl 1>:--· Sa"·:l-!'1, 
Lloy<l anr1 Ki t r:h e 11 ( I !):2\J ) lws h eP n u setl wii h succe;;,;, Tt ,1·a,; founrl 
t h ai t h e eftil'iP n <·.l· of ,;ulj>h u rir af·irl :1s H tll':'i·.ing ag-Pili tlenea,;P<l with 
th P tenqwra t ure <ILL<1 for lmY tenlp endurc w ork 011ly pho~phorn:-; 
] >t-• n toxi.rl P nud c·al cim n ch1ori<le \H'l'e 11se<l. 

E.nlJ Pri/llental. - On :28.4 .:):1 tiYe m ouse hrnin s rPpJ·esP!Itiug genenl
i ion 29, :-;t r a in () , " ·e r e p ooled an rl l' arefu lly lllH(' t'l'at ed :-;o a,; to fonn 
:t lum10geu eom; m ixture . Thi,.; b ra iu mnt e r inl \nt,; d iYi<l ed i11to tlnt>f' 
:1JIJlrOXi.llHttPl ~· Pf] 1l <Jl parts 11·hich \\' e l'P d i ~]HJ,.;p() of :1R follfm ,-;:-

A . Placetl i n n \l·eig h Ptl t·r··nh'i f u g·e tul>P ,;o that tht> w Pight migh t. 
lw oh ta inPtl h .1· <li.Ffe rPUl'e. S11ffi ,·i Pni 10 pe r r· Pnt. ~entl l l sali11e " -m; 
arlrkd to pl·o<lut' <-' a 4 JIPl' CP n t· . s 11 ,; ppn ,.; ion ·\\'lt il'i1 11'<\s 1lwnmg-h 1~
Pillllb ifiPc'l <lll<l r·P JJi rifug-Pt l. 'l'hP infed iYi t :--· of tlw supcrnatnn t w:ts 
th e n rl eterm in ed h_y ,.;e ri al rlilnti,w n,; ;; [101\' JI helm1· . 

H . Placed i 11. n pehi <lish ancl,hiecl OYer t;akium c hl or itl e <Jt l'OOIIl 
temperatur e . 'J.' It e d Psirl'ntm· \\·.as eYal'u at Pd t,l.i<·e a tla.1· :lllrl eal'll 
morning the rh:1· bra in suh;Lmf·e \\-<Is t·aJ·ef ully pm1·cl e 1·<•tl. D1·ying· 
11· :1 ~ umt imtetl fm· ( i tla Ys bY wh ·ic h tim P it w a ,; nR,;nmPrl t lwi a consta111 
l e1·el ha fll •een att a ine il.. ) ... H<l lllple of t lw tine J'mq]pJ· \\·.a s th e n takPu , 
t h e 1\'E'ighi ohtn im·d at·<·1Jnd el .v 1Jy ha nsfereHt'P io a \l·eig-lwtl ('enhi
fu gP t uhP Jll'eYi o u:-;1:--· <hi ed in <Ill h ot a it m ·en and a ..J. lJPI' l'ent. 
su sp e nsion w orkP<l 11p in ;;en tm s:tl iu e . 'l'lw supPr naLmt :tftPr ceutri
f ugiu g- \nii t h Pn ti trnte<l. 
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C. TrPatrd <I" H e:\'rept that c1t>,.:i,- ,. r,tioJ! 11·;b l'HlTiPd out initialh 
Ill the h oze 11 ,;tfJtP. Tlw d Psic('nto r ll"<ts o<tored 111 all Pledri.r· 
rt>fr ig-en1tor set. to rtttc ;li ± .f0 ( '. cluring- the en t in-' pnwt'c;s of r1r_~ · ing· . 

'L'he r t>s lllh of t·h e titration,; are g·jypJc ill lnlnt!.<u· fo rm lwloll', 
ttli c-P beiug injPdt>d 11ith O·W> c.c· . illlnii'J'allialJ.,·. 

I 
J)ilution. I Jtt>'ldt. I 
~-~- ~ 

I :25 / ; 7 
l 100 ():7 
I. 1,000 7 ;8 
I 10.000 li:7 
1 100.000 8:0 
I 1,000.000 O:U l 

TAHLE Y. 

R - Drieci at roocn 
tt-n:peraturc. 

Di lution. 
I 
I Rewlt. 

--- _...._e __ 

:200 
500 I 

1.000 
10,000 

100,000 
I ,000,000 

(i: 8 
li:(i 
(i: 7 
li ;8 
0;1) 
0;0 

1 
1 
] 
] 

1 
l 

C.- 'Uri0tl froz~n. 

llih1 t ion. 

:21)() 
500 

1.000 
10.000 

100.000 
1.000.000 

li : I 
li;l 
7: H 
li: H 

.10: (I 
0;11 

Tt i .~ sePu t h at thP infedive titre of the fresh lll<ll Prial anrl til .. 
clrietl materialrt>mainPd pra c:ticall,Y the same, i.P . bet ii PPH 1:10,000 
<tn d ·1: 100,000 . Somt- vint,; lllltst hnn' heen deo;ho~· pcl during the 
1n·o c·e,;~:> of <lr.1· ing hPI'nll,;e ,l i l. tr!ion i .-; h;t ,;ed on ihP ad11:tl \\·eig·ht of 
lhP brain ,;nhstn ur·p Pmubiflecl alll l cloe,; n ot take into aecouut thP los:; 
in ,,·pigh t hom t h e l'PlllOntl of moisture . Further , thrr e i,- no ;;ignifi
l'ttllt 1lifferelli'P iu thE' 'titrP nf 1hP uw terial 1lriecl :t t room tPntpE'ndun• 
;tl.lll in thP fn>ZPn state. 

'l'lte far·t. that viru,; i,; unl de~horP1 i ll\· d ps il' r·;)ho n has bt>eu c·on 
finneil, n ;;iug Yirus of Pq nin P orig-in .ns op.JJO;:;erl to 1JP1trotropir· Yint,;, 
iu t h P follmvi ng maunPr. 'l'ltP ,;plc~Pn of n ltorsP ,]e,.;ho:;-ell in p.:drE'mis 
11·as 1·emoYPd "~>·ith aseptil' prel'<lutiou,.; a nil pulped in a Latapie 1niuce1·. 
A hout ] (){) g r a m s of the pnlp was clPs icl·ntPrl in YUI'U O oYPr ,.;ulplnwif' 
al'ic1 at room tempt> ralure . O f thP dried p01r1lP1 1·1 g·r;tms 11·as 
Pxhaded \rith 00 r .e. of .~:diuP a nd ij 1'.('. of this i nj PI'h-·11 into n 
SliSI'Ppti.ble hoJ·.-;e .~nheuhtJlPOUsl~· jli'OlltH·pd a (qJiral I'P<II'tiOll \\'i th 
<I Pa t h 0 11 the lth 1ln ,v. 

D esiu:ate1l iufediYe mouse brain,; haYP hE'E'n storPil in sPalPd 
t uhp,; separated hom l'<lll' ium rh lori cle h\· a r·otton \\·C!ol plag ,,·eclg-Pil 
i n t o a con:-;tridi.on i 11 t h e hdw. Th e t 11hP" hnYP lwe11 ,;tor erl iu n 
rehigm·ator :wd wheJteYer Yi.rus was requirell tllP lmttP ri <tl ,,·a.-; fmtnll 
lo be f ully 1·irul ent . U p to the ]Jl'PsE'nt injPdions h;tYP lwe n mnclP 
10 month,; nftr1· dPs il'eation . 

It nttL~t l>P c·ondudE'rl t1lert:>fore t hat d.esircatiou Jtol o11h 1loe;; n ol 
d p.-; tt·o~' the Yin1s of hcmwsic·kness but jHOYicle~ :1 YalnahlP. means of 
prepari ng- i.nfPf·h n· m atet i<t l for Rto ragP . 
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D. THE EFFECT OF PRESERVAT IVES. 

b1 lH'eYion:; puhlicatious attention lw ,; lwen direde1l lo the u~c 
ot Yirus attenuated hy ,;erial passag-e thnmgh m it·e fr))' tlu~ inununizn
hon of equines. Since the pssPntinl r·omponent of this Yacciue is a 
hYing antigen it be('ame essential for commen-ial vroduclion a)}(l for 
n,;e unde1.· concli.hou~ onhitle the labon1tory to de,-i.se ~ome lrteaJJc; of 
p ronuing an d maintaining bacterial ste;·ili ty. Careful technique 
could be relied upon for the pn~paration of a final prorluc·t with a 
minimum of bacterial C(Jntnmination, so tlle problem 1ewherl itbelf 
iuto the discoYery of :m ageut esseuhall.v bacler~osialic raihPr lh:HI 
bactericidal in action, but exPrting a minimal lwnnh1l efi'Pct lllHlll 
the Yirus over a fairl_,. '"illP l';>!IIJ'P of t enlpPratnre. 

Erlington (1 904) meuticmerl that he preserved iufediYe blood by 
mixing it 11·ith e11nal parts of glycerine and ,,·ater to "·hich 1 vart 
11er J ,OOU of pheuol lwrl been adrled. At Omlerstepoort th<1 routine 
anticoagulant aurl llrE'SPlTative fm· the pre~erYahon of Yiru~ ~trains, 
awl for the Yinb l'mnpouent of the .-;eruln-\·iru~ Y<~cciue i~ a :-:olntion 
of calc imn o x:a late ill g-l_\'Ce1·iue awl "·ater to '" hieh 0 · ;"') per cen i. 
phenol is a(lrl erl (see below); blood a1HI presetTntiYe :ue mixe1l in eLpwl 
proportiou~, nn!l the Yiru~ i~ ~ture!l no\ in thP refrig-erator hut in H 

cool \Hlll Yeutiln ted room. Store!l in this '<Yay snmple~ of yj rn" haYP 
beeu fom Hl tole infedin• uwny yem·s nfter 1·olledion. U11 the other 
han1l Leipziger (1909) re1Jortecl t h~t whereas blood to ,,,hir:h] ver cent. 
phenol wa,; adderl \\·as virulent 1vhen iujede!ll5 mimtte~ later, :1 COJI 
centralion of 0· -5 per cent. proYe(l Yirueidal after au intpn·:ll of tlnee 
\Yeeh:s, t h e temperature fllJ(l C!Jll!l ihon s of ~tm·ag-e not heill!..(' llJ en tioned. 

As oxalate-earbol-gl_n·erine is the routine Jn· pserndi \'l' usPrl hPre 
ib efficiency \\'a~ iuYe~tigate1l logPther \Yith t h at of phenol aml 
phenol-ether, tricresol an1l trif'l'e~ol-ether aJHl ether alone. These 
suhstalJCes \\' ere selected Lecanse of their Yalue for the rn·eserY.atimt 
of :mti-~Prn mullwcan,;e, in the preseu('e of ~enun, they are re~ JHm si hle 
fm :t minimum of 1n·ecipitntion. 

Uxala l.e -carLul-glycm·i ne was 1u·e 11a rerl by d i,.;soh-ing 0 gnmb of 
eal!:inm oxalate ancl 5 gram~ of ph enol in a mixture uf :)00 c.e . of 
gl~·ceriJte an!l :SUO r:.(:. (hstille!l \\·ater. Ph eHo l ether ;m!l trine~ol 
Pt he1· \Yas prepal-ecl h~- mixiug er1u:ll part;; by Yolmne of thP chemical 
with pm·e ether (1Ien·k ' ~). 'l'he prese n<l live \\a ,-; addetl to an infectiYe 
b.tain ~uspell~ion in 10 per ~;'"nt. ,;ennn salinP to prorluce the concen
tration inrlicate1l. AHPr being fillerl the eoHtainer~ '<Yere cm· lced with 
~t!'rilP ~;orb and. '<Yere ,;eale1l ,,·ith wax before ~torage unrler the 
eonrlitious cited in the tables belmY . After uncorking fo-r the remoYal 
of sample,-; fresh cork,; were uRerl. The hnderial sterilit~- test 11·ns 
r·anie(l ont h_v "'eeding 0· ;) <·.e. amount,; intp ln·oth alHl into large 
agar slants to obtain some ide:. of the !legree of illfet'tlon; inl' uhatim t 
at :31° C. fm three (lays. 

From the data given below it \Yill he seen that the ba l'tericirle.-; 
used were remarkably effective but after storage at room tem1Jerahn·e 
(16-20° C. ) even for as short a periocl as 49 (la.vs oxalate-carhol
glyeerine was the onl,\· one 11·hich had little or no Yirucidal et1'ed. 
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Both phen ol aml l riere~ol i. 11 a <·o JI("t' Ji t l·,t[iou of 0 -,-J pt>r r·t> n t. <lt>,;tro,v 
t h e Yints, a nd t ri er P:;o] -E'th e r i~ <·ou ,;irl E>ra h1;;· more Yiru("i rlal th;m 
phPttol ether in'' conr·eDtration of 0 ·7 pe r ("ent . T1·inE'~ol a nd Jlhenol 
a lone r·ame 111fl l'hrl t mhicl it:-· nn tl preci]Jitation but in r·mnbina tion 
w ith e ther this effl-'d i .~ much d iminish ed. 

In o r<ler lo <letl-'rntine th e effect of :;!mage ut ,-arirm" ll-'lll]'eJ·nhues 
tlte euti1·e exp eriment " ·a:; J·ep Nt te<l . Til t> tE> .mpend tnt>,; sr>lt>ded ,,·ere 
t ho,;e to ,,·hieh :1 commenial YH('r·iue ,,-mtld lH' sulJjE'dt>tl, Yi;~,. ± -1°-6°, 
lwing t·h e temperature of thE' J·ehi g el <tting· ,;lo ragP r·b.amher, :2G0 -:2!J0 

be ing· t-lwt of a bot ,;J tmmer · ~ dn.Y all!! :]7° 1nb indwlNl ~ilt<' <' it 11·onld 
prob;tbly h e nPr·f':;sar:-· to inc ul~a"tE' Yi\Cf' iJJ f' fiJI' :24 hour:; aft E- r hottl ing 
t o Pn:>Ul'P dt>stnu·tion of <IHI. hncierial <·ontaminants. J>o:;sihl,- the 
Pxp e1·imt>ul i~ ope n to critir:i:;m si n('e thP Yiru,; :mSlJPl l:' ion u~eil waR 
not ::n·t ificialb · ('ontnmimll Pd h,- t h e <Hl<lit ion of a l1adP I'ial r·ulture, 
hu t it nmsi l ;P .-da.tt>tl that ilw ·r ·ouL1inPr ll'<b lPft <'XJHh<'tl to the air 
of l h e room 11lliitO]lJ1Pr e(l lJrofore the Yario u :; lHJttle~ \l·e ,·e filletl and 
th t> pre,;en·ati.Yf, W<b <Hlrh:d . Ster ilit:-· te:-;t of tbe r·u ntml ,JftE' r -±8 
hours s iJ ol\'f' (l t hat iiOllH' <·on1am iuni ion hn<l h een pi1· b .. d up. Thr 
J·esulb are g·iYPJI in lnhnbr fottll lw lo11· . ( ~PP T alJlE' \ 'IJ.) 

\' .i ru s u ~e d II'<H geu et·a!lou (i .'J in mice ,; (ra in :20-l--1-!J. Sin ce the 
emulsi o11 11serl 11·a ,; illfPch\·p ilt iti.all:-· onl,,- np to a rl ilui.io11 of 1:100 
a t itrat ion \Hb not cnniecl ont .:~t each t P;d: , 0 ·0:) c .c. of a l: J O <liln 
tion i n .~erum :;aliue alonP lw iu g- in jecterl intracerehrall:-· i1tlo mif'e 
to rlett>nni ne s urYiYal of tht-> Yirus . 

T lte experime nl co1Jfi rn1 .-; !lw haderi c i<htl mul ha!'!PI 'iO.'d<lti(' 
properti E'R of th e ~uhsta uces usPd . Bot h phPltol and tri('l'p,;ol in a 
cow·Pntration of 0·0 per cPut . is Yinw idal at -l-0 ( ' . • :21° C. an<l :ll0 ('. 

Com hi netl " ·it h p( ]J er , h Oll'r'Yer, the 1lesiTud i Ye efft>d p;ntic ub r of 
p h Pnol E- ther j ;; le,;.-; mnrkerl1 han t ricr esol P!hPJ' at tlw lo1Y Pl' tPlllJlPl'a 
tm·e,; lmt at :17° C. all Yil'liS i:> (l estnlYetl wit!J itJ J 7 d aY~. ox.tlntf'
C;ill'hol-g-l:\·t·erinE' E' YPU af.te1· 19:2 has l ittl E' m· 11 0 Pife<·t niHm the Yint:> 
ll'heu kPp t a1 4° ( '. bu t at :.11° it is d esirudi,·p 11·i t hi11 11 tln.1~. Th is 
indi catE's that tPm perahu ·p hn .~ a mnd;:erl lw:n i11g upon yae;('ine JH'P:>er
Yation aucl t h e , ,·ork clefiuitel.'· exclull es tlJP po,;sihility of nsi11 g nn:-· 
of th t>se subsbnces for commen-ial pro(l udi oJt ~ince tlw Y<H·C'tllP " ·oulrl 
in all probability lJP inactiYe b.,. t he timP it n.•ached t h P user after 
despatc h h)· p ost m· by rail. A hnther rxperimPJtt W<IS i h erPfore 
!l eviserl t o detennine whether eth er nlonP 11·o ttlrl p roYe ,;at.isf<te:tory . 
R<w nm sali11e emnlsious of i h e fon r strain.; of Yiru~ to h e ust•tl i11 t·he 
propost><l q uarlriYale nt Yarcine " ·er e prepm·f'tl 1111 !ln co n(l it ion,; '"h i(·h 
woul.rl a ppb· to Y.:t cci n e Jlrorlndion · in ln tl k. E thPr \\' fl:i ad<lr>rl io 
pro<lul'e a !'Ollr'en tration o{ 2 ]Jer eellt. , (]w hottlP~ \Yt' l'<' eor ke<l anrl 
~ea l e rl. i nt·uhai erl fm l S h our;; at :il0 a n <l then p lnr·Ptl t il an in<·nb ttor 
at 80°, i.e. a p]n ·oximately the m aximum temper atun .. io whi ch llw 
Ynr:r·ine '"ould lw ex posed . S erial dilutionc; of rhe emnbirm,; 11 Pl'P 
i n jN·terl illto lllir·p ns i nrli r<tterl hPl OI\'. (See Tnhle YTTT. ) 

I! 11·i ll h e n oti(·ed thai after l.'J <laYs at :lt)0 ( ' . i h e1·p 11·;h YPry 
little denPa~e iu t h e Yints titre of t h e s t.tR]WH;;i on mHl t h e 2 per eeu t. 
ethel' was cnpable of ma intaining haderial ,.;ter i l it)·. Afte r 80 cla:-·s 
a sl ig-l1i· tl ecrrn sP i11 Yi ru ,;; rontf'n t ha rl take11 pla('P hut haderial. 
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JL A. ALE:S:A2\"JJElL 

,-;te rilit~~ IYas maintaine(l. After 81 (la.vs, howeYel', the decrease iu 
Yiru~ content >nts marked and slight bacterial multiplication had 
taken place since two out of the four bottles shmYed slight infection 
represented b;;~ the development of behYeen 200 an (1 f>OO colonies 011 

the large agar slants seeded with()· ;-) c.c. of fiuid. rrhi.s infection (lid 
not interfere IYith the intracranial iniedion ·of tl1e miee alHl no 
putrefaction was apparent. " 

Couc1nTe11tl.v with the above experiment horses were injected to 
cletennine whether any alteratio11 in antigenie property resulted hom 
storage under the conditions investigated. T he virus (·llnulsions were 
mixed in NJnal proportions and 10 c.e. of the mixtm·e >H're injected 
~nbf'utaneously. The res ults me given in Tnble IX. 

It is seen that the attenuation for horses was not affected in anv 
w.ay. For the majority of immunity tests 0 virus 1nts usecl, since it 
is known that a horse is able to respond to the antigenie stimulus 
of different strains of Yims injeeted simultaneously, so that the strain 
represented by the smallest virus con('entration in the immunisi11g 
iniection wa;-; taken as the inrle:x ot imm1mity to all the strain,.;. 
Obviously the immunising property of the Yirns IYas r1ot altered by 
storage at 300 C. in the presence of 2 per eent. ether. Unfortunately 
horses were not aYailahle for a test of the material stored for 91 days 
hut it IHJttld be reasonable to assume tlwt so long as the Yirus remains 
infPC'iive its immnnising property will remain u nchanged. 

Iu a further series of experiments enrrie(l out in conjunetion 
,,-ith other investigations it \Yas found that extraction of desicentecl 
infective brain with pure ether in a Soxhlet apvaratus for G hours 
rli!l uot destrO_\' the Yirus and that storage of suspensions with 2 per 
cent. eiher added did not affect the titre after fise mouths at 4° C. 

These re~ults are of the utmost import:mce to commercial Yacciue 
procluetion. They inclieate that in the present state of our knowledge. 
ether is the only preservative that can be used. In a concentration 
of 2 per C'ent. it is bacteriostatic rather than hadericiclal at the 
temperature~ to IYhi.ch the vaceine would he exposecl after despateh 
from the lahoraton~ . In the laboratory care must be taken to haYe 
at most onb· a slight infeetion after bottling and the Yaccine must 
be storecl at alJOut 4° C. before despatch to ensure suniYal of the 
Yiru~. A period of not more t han :iO days shoul cl then be allowed 
he(,,·een issue alHl (late of injectirlll. Thi,; period is mm·p than 
adequate for all practieal pnrpo~es. 

E. FILTERABILITY OF THE VIRUS. 

}I' Fadyeau (J 900) repor;tecl that in fecti Ye blood (lilutecl IYith 
'vater retained its virulene(" after pas,;age tluough a Berkefelcl, and 
Chamberlan(l F and B filte1·s. Filh·ntion >Yas eanie(l out under a 
positive pressure usually of 2G inehes of mercury and the time varied 
from :3 to 22 honrc;. Theiler (1904) eonfinnecl the filterability of the 
virus and stated that i.t was capable of passing through the finest 
Chamberlancl candle. Sieber (1911) made .an extensive study of the 
suhjed. He t'Oncluderl that the vinlS passes a Derkefelrl , Pulwll ami 

3:39 



S'LTI>IES 0~ TilE ~1-:l'IUJ'I IWl'I C \'111 1'S 1)1: JI OilSESlCI\~ESS 11. 

C k nnhedaml F filter in u dilu tio11 uf :2 in l(l(l, hut in that dilutio11 
i~ rPI<tint•tl ln· <I Chamhedand H c;1nd l t>. In a con• ·etd raiion of :1:) in 
It)() ill<-· Yin ;~ i~ relaiuPd ])y ;\ ('hamlwrl;nl!l F filte r. He staierl 
1' 111·il1er th;d t he ,-inl~ i:; rPLI;n E'<I h · ;\ L per <·<•nl .. \.g·;1t· disc ;u1d t hat 
<·o;diug-_ or in1preg- na ting- f-ilt!' r :'. \Yith ('Oilodion I'Ptlfl t•r s lh t•nl 
llll [lP l' \ ' I 0 II:;. 

\ 'l'I'\· Jii tlt: \\"Il l' ); h;h lH'l'll doll!' Oil tlll• fiJtt•J'; Ih iJit\· of 1\l'lii'Oli'Up it· 
,-inls. J{erkereltl nntl Ch;IJnhPrbiHl t·and1t·~ h:tn· pro ,:t>d st> uure liah lt· 
iu oth e r "tnd ie,.; that the1· haq• not het ' ll nsl'd. El ford's (I !J:ll ) colll
par;ll j,·<·]_,. re•t·enl \\·ork ·I! a:; tiPIIIon~trated I h t• Jll;tll\" til' t'idt·d ;ld\-:1 11 -
t:l"'l'~ lit' 11.~inn· ·· (-fr;Hlol'ol ·· lll l:' ll ll Jr;\111:':' for ultrafiltr: d iotl :;{ndit>:;, l n1t 
tll~- ~ • rtunatd~ llw:;e nn•n1hran t·~ \\Pl'l' uol a\-:lil:t hlt•. ll o\\'1'\'l'l ' . 
nrl;tll!-!'l'lllt'llf.~; hot\"!' l:t•t•n lnotdt• for tht•ir pn:'p;1ratiot1 i11 lh1• ll!'ar fuiun · 
and th en ;1 detailPt1 iu,-t>~ti ."· aliot. \l·i ll lw 1·:nriP<l om ( 'r•n:;E=-qH<'Jdl-' 
a,; ;I mel'!:' t!e lll Oll"ll':diou or thE=' Hiler J><l:':--i ll)l' ll:ttlll't' ol' ihP Yinl ,.; th t• 
~t'it;, lilt('] h:1.' heeu ll :'Pd. 

b'.I:Jit' l'imenlu/ .- ).n app m"'im atl']_, . . -, J>Pl' t·Put. l' lllllision of Jllu r 
lliOIISe IJrai11~ 1'\' !J I'l 'S!'lltill g' l><lsS:tgt• g-Pllel';ttiOII 1-)7, ,, (rain :.!fJ-1--J-!J, 11 ;1:-

prep;l l't'd iu !() JH't· t·ettl. ~l:'rnm :;aliliP in tlw 11:<1talma ntlf'r. Thi:; " -a , 
dilul ecl iv 111<1ke a I jl t'l' c·ent. :<ll.~jlt'll:'inJl for Hlil·;d inn . " ·hidt \\-a, 
1·anied nui t!Houg-b .~ing-l(• J.:.h. tli'l'" ltndet· pn,i tin' pre,:iltre \l'i t!t 
and " ·ithout the ]JI'P\-iou.; J>a:-<:'ag·l:' of nornwl :'l'l'lllll s:1li t1 l' to Jltillilll i't' 
;til_,. )HJ:<:-< ihle E' lTOr.; clue to Yint.; :JIJ.;nrpt ion. A :-<:tlint• ,.;11"1'PII,;ion of 
fl. Jirud it;ios l/s gTol\·n o il ;t _g·ar ,;l :ltil.; \l';t,; u,;t•cl a,; :1 t·onlrol of th1• di.;c ·. 
' l'ilmt iOII $ o [ I IH· ini'l'l'i i\-il\' or i ht· orig-ill;tl Sll:ijJP1114ion :lncl of ilw 
f-i]hati'S \1;1" ('[\ J'l'i Pd fili i to dt'tt•rnlinl:' ljiiCIItiil<ll iY< 'h fh<• fjjj('t:thi] jj,',-
0 1· t It t' Y i r n.;. 

T ill· n·~ult,; ol:Ltit ll'd :tl 't' g-t\'('Jl 1n taiJiila r fontl (~t·P Tahl t• \ _I _ 
}'iltr:ill-' H \1'<1" t>hLii ti Pt l afiPr :111 equ:1l \'!Jlumc• ol' uort11<1i :'PI'\1111 
,,t[i Ill' h:ul IH'PI I fnn·pd i Inn ug-h j li P tli.~c . 

It is se<'n lh:d th<' Yit·us is r·•IJI;Ihle of j~<t:<~Jug· : 1 :-;eit;, 1-:.I\. tJj,,. 
1\-h,·n :)() l' .t' is filtnecl llt i!lt•t· ;t po,; iti\·p pn· .~sun• or :!lJ t'llb. or 
merl:un·, hut ilw litre of th e o rig-inal ] ]lt'r t·t•ttl. ,;u,;pc>u,;ton " -a , 
n•tlii('P,i hom I : 1000 10 I: I 00. 

Th is re,; ult 1ta.:-- lH't'll c·o11ht·m c•cl i11 <I st•t·ontl P\:)'Prill ll'nl of ,,-l1 ich 
j[ j,; 1p1it.• llilllPI'P:i,;:tl'\' IO )::!'l\'1' file dt->btil:-. Ot ll>jt' l'iin u:; \\·hi<·h \If-'ll' 
P:< .~Piil ia !!_~- ~ i m il:n. · 

In a thi rd t'\:f>C'J'tl1lt'n t :l(l t·.t·. ol :1 Yin1s . .;n.;lll ' tl:< iotl, \Yhic·h 1111. 
iliolng- ical ( ilr:dion \\;t ,; found (o lH' iniE=-c-ii,·e in a dilution or J : KIJ 
lJu( no{ lll :t rJihttit>ll of 1 :J(j() \1·:1:' filte i'PIJ 1111!](:'1' a vo,.;iti\'1' jll't' S~UI'e 
of :2(1 ·tn . .;_ of lllen·t tl '.l' in --> tninute,;. Till' filh :ilt• wn.~ tt o( infl'cl LYl' . 

('(1/lt-/1/.,jtlll .- ~ PUl'oiropic· liO I'St':<ic-kllt':i:i Yil'll:i j.; l': tp;thle Of J><l :--:---
1111-!' thp 1·:.1\.. cli.-;c· ol· a St'ilz filtl'r lllltlt'r til<' condi1ion.; .;i;dc-cl . lluriJI!.!' 
t he prc~t·e:; .; of filtratiou a c·on~idt• r;thlt· amouut of Yirus is ret ain Ptl ;1 .; 
inll icalt•tl !,_,- ihf' apprt'r-iah1P ret lu di<!ll in thP tiire of the filtrat e· . 
P n1 habl _,- :ld:-<orlJt io n is not en t ire]_,. respon.;ibl e for I hi;; rPlent ion '' inc·e 
prelit11inary filtrat ioll of JIIJl'lll:l l ,;ennn ~a li11E' di1l 1l fJt appear to 
fnc·ilitat<' ill<-' pa~:;ng·e of tl1e yj nts. 
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H . . I . . ·\LEX .-I.XDEil. 

EFFECT OF LICHT. 

Attention ha c:; heeu fo cu ssed upon the pos:s ilJle t> ff ed of lig-ht 
upon Yint~e~ by t h e ll·mlz of Perdr <l tl <lnd 'l'od (HJ3:~) on the pho-to 
dywnnit· ;l dLOll of m ethyle ut' ul u e 1lllllll ]Jnd e ri op]wg t>, ;Hl!l the possi
hilit.r of tltili :si ng- th i-; p beJWJuenon for adi1·e im nmn i,.;nhon . Latt>r 
Kind (l!:J:J :{- UJ:l4) rl t>,.;c ribe<1 the hanuful effeet of li g- h t tl]lOll t he 
antigenic p1opedit> :i of horse~i dme .-; s Yiru:; iJwdiY<tic' tl h)· formalin. 
It woultl up pe;n not unlikely t hat l ig-l1t mn.1· l1e of ,.;omt> pr;wtic<tl 
Yulue in fn htre \York Oll Yiru :;p,.; in :..>:eJ JE'nll , MJ t h d the linritt>tlintmlwr 
of ohsf' rYntiou :; m<td P 11·itb Jtt>nrohopir· hm·..:e:; iek tlt>s,.; 1·iru-; JJJ<l _l· he 
•Of llll ]JOJ' t'<lll<" E' . 

A. ULTLLI YlOU;' I' LIGl-lT. 

Tt 11·n :; fmllltl tlw t exp o;; 11re of au infectiYe lll'<lill :; tt:spelJ .-;ioll to 
nltn1 Yiolt>t lig-ht (:! :2 0 Yolt ;1·1 amp. ILtll::ln t1mutz melTUr_v Imnp J i he 
tlepth of f{uitl bei112· J m.m. , th e tli s Llllce hom soLLll'P of Jig-lit 00 
e ms., J·p,.; tllt Ptl in complete iHadiYn'rioli of thP vin1s in l lllinutP. F p 
to t he presE'nt it lw" not heen p u,;,.;ihl e to inYestig,lte the nutigt>nic 
propel tit> ~ of ,;uch iundivnt t>rl ma terinl on hor,; e.~ , hut t he su~r-t·pti 
b i lit~ · of ntir- e, \Yhir· :h h ad .-mniw(l t h e inha<.:t> I·elmll inj eci ion of 
innrliated YLnts ditl not <lJlJlPar to be denea.-.;etl on ~uhwquent 
i uJmtmity t e.-.;t . 

H. l il.GHT OF THE YISl llLE Sl'ECT itl "C\f. 

T ufectiYE' Yirus PltHLlsions , ,,-jth d her add etl <l:i a presf'J'YntiYe 
ha w IJPPn exposPtl i n (·olou d ess g·lass bot tle~ iu t h e ])l·ig·ht tli-ftusf'll 
light of the ln bmatms fm· se Yend " ·ee k~. A fi nP p l·t> t· i pita tP ,,.,1 ~ 
:~Tatlu < tll_,- rlPpositerl nnd there \\"as n g·nulual \let ·olontiioll of thP st>rnm 
sa line whicle, but thi~ also orc· mTf'd in control 11ntt ] p,; lefi in the 
dark in an unheat ed in(;nhator. 'l'he YinilPuce fo r m ice <·edainh
~~-n .-; not dft>c-terl c1lltl nn ch<lllgt> conltl lw de1edt•tl i 11 tb P antige n{c 
propE'l-ty for horsPs. The contrm·~~ coultl not he anticip;lte rl hecnu~e 
immnn i:;mtio JJ np}War:; i.o rlept> nrl upon mnltipli('ation of ahPml;ilerl 
neu rotropic 1·i1u;; 11·it hin the horl_1·, ;tcr·ompun ied l11· a u ti hocl _, . for-
1Uf1ti on . 

T eclmi(JllC.- V or t l1i s wurk the iedmique of l >erd t·nu <llHl 1'ocl 
,,.;1s follo11-erl \Yith 111in :n· m odificatio ns . A s a poi u tolit e ];Jmp \\ ' ;l~ not 
aYa ilnhle as the sou1·r·p of lig-ht <Hl ordinm·.v dose ~~-ottJJ(L filament 
G Yolt 0 ;lntp . O:>l'am l am]J housetl in a ~niLt ble ca ,.; in g· IY HS u.-;etl. 
Th t• 11·urk ,~_· a s canied ont in a dark room, mi :dnl'f':-< lw ing JWtdP in 
the YE' l)- rlim 1-ig-hl 11·hich escnpetl h o m n hln ck pap t>r <" end pl:tr·ed 
oYe l' t he lamp. No apparat tt" 11":1" aYailab le fo 1· the lllP<l :i lll'Plll E' Itt of 
t lw inten,;il .1· of t h E' ligh t . T1l t> (lisian cP h om t h e ,ctJLliTP of lig-h1 
to t- be fluid e-x po.-.;e tl 11·n,; iakPl ~ n,; t h e tli stn nc p h01n the ll P<He.'it 
luminou s filnnwnt of t he lamp to the bottom of t h e P etri (l islJ usetl 
a s r·o nb i n e.r. Dtui Jt ~· P Xllosur<~ the lid of the P ehi dish \Ya~ repb ce rl 
by " thin platf' of g-Ll~s (d e>:med lJhotogTnphi r p late) tlt e same pble 
being use rl f or eYe t:y experiment after b eing· d ea n erl <l ntl ;Yn slwrl 
with a lrohol . 'rlte po::,s ihle effect of he<~t ''""" r)Y Pl'l'Ollle l1y st:n1 d ing 
the <li"h on n tl1ir-k m etnl block previ ou sl.v ch i11 erl i r, 8 1·e£riger:.tor. 
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STUDIES 0.'\ TTIE :'\ErROTHOI'lC YIH1·s 01' HOHSESH'ENESS IT. 

AftPr 4:) minu te-; tuHlPJ' tbe lamp the tempentturP of the flnirl cel'
tainl.\· r1ir1 1·i~e but <ll uo time did it 1·ear:h 40° C., a ten1pendure 
11·hich ln·e,·ious work (iiee ahove) harl shoiY!l to have uo effpd upon 
thP Yinls. 

'L'he JHPth,'l·l en e bhte nserl (C}n!Llers) wa .~ dissoherl in saline to 
pi"OdHr·p a concentrahon tlouble that intender[ for use. After sterili
sation it ,,·as mixed '"ith au equal Yolume of infectiYP brain rnnul
sion, the tobl volume hei ng sufficien t to pnJrluce the reqnisitP rlepth 
of fluid in the Vehi rlic;h. 

The infe l'iive brain Pnatlsions were preparerl either ±rom rlesic
cnte<l m:tteri:d or flon1 ihoroughly cenhifn:;red bnt not filteJ·erl stock 
SU')lPtbio tJ,; in sa line. Control material stm·e<l iu tlw durk >nt~ iujr-dt'<l 
after all other oper·ations harl l1een r·ompleted. Xumerous control 
experillJenh s]w,\·ed th:tt inadiation iu tlte ab.-eu (" e of methvlen e 
blue \Ya,; not Yiru("i<bl. ·· 

l•).l·fH!! 1mental.- Ac; soon as it }uu1 been establishe<l tbat the virus 
wa.-; ~en.-;itive to the plwtorlynamic nction of meth,'l·l ene blue an ex
periment \l"<t s nm tu r1etennine the effer·t of irracliahon on-

(a) lmt in suspension prepared hom r1e sir·cater1 material, 1.e . 
coni:tining no living tissue material. 

(71) fresh ln·ai n sn.-;pension ]Jr<'pm·ecl and cenb·ifnge1l within a 
few ltom·s of use, i.e. containing living cellulm· elements; 

(c) brain su.-; lH~ns ion stored in the ice box for seveTal days 
before new, i.P. containing non-Yiable cellular fr:t:;rmenb. 

Xeurotropie mouse passag·e ''irus was used . 
The re,;ult,; are giYPn in tnlmlar form belo1Y. U)ee Table XJ .) 

Thee re~11lts confinu those of Perr!n,u aud Tocl an<l shmY that 
virus j, rmlie1·lr<l hom t he p h otodynalllic action of methylene hlue 
h_,. the rn·esen("e of l iv iug cellular element,; or fragment,; .of tl1em. 
Even matPrial storer1 for c;ix <h;ys is capable of affording protection 
but this action has <lisappeare<l afte1· 27 rhy,.; . But it is " ·orthy of 
note that eYen liYing 1·elhtlar debris ·which r·annot he remoYetl 
entire]~· h.\· <·e!'hifugin:;r for 15 minutes at 2 ,000 TeYolutions per 
minute is inJ"apable ,r)f p-rotecting the Yirus if the som·t·e of illumin8-
tion is snfficieutl.\' brig-ht. 'l'his is shmn1 hy destntdion of the Yiru s 
'"hen the light \\·as hrou:;rht -,yithin liS ems. of the fluid. It i ~ 
apparent, hmYeYer, that in \York of this description, it is preferable 
to ex:cl u<Te li Yin ::r r:ells either by 11 si11 g- :-mspen sions prepared from 
<lesir:cate<l brain s tthsbnce or hy stming stock suspension,; for about 
a month. Pmh1hly, as shr,\\·n hy Galloll"a.\' IYith rabies Yirus , filtra 
tion "·cmlrl ,.pJ·Ye the same purpose. 

Tt ''"a~ then llPcidPrl to rletermine \\hat eoncenh:ttion of meLlt Y
lene blue coul<1 be relied upon to proclnee tlte most constant ar;d 
rapid i11achnltio11. 'L'l1e y;nious concentration~ \\·ere ]Jrepared by 
serial 11ilutiou from a stock solntion marle 1 : 500, to minimize errors 
due to in:H·r ·m·aeies in weighing out small quautities of rlye . InfPctiYe 
guinea-pig brain suspension which ha1l hem1 storerl for :-w rla:'l-s after 
p1ep nnliinn \l<lS u,.;ecl as the sour<" e of Yirus. The rlepth of flui<l '"a -; 
4 m.m. and the !listance f rom thP lamp 2b ems. The Tesult s m e 
talmbtE'rl (seE' Table XII) . 
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S ' IT IJJ E S 0~ 'l'llE :\E I"l/ CT HO I' .I l' Yl l? t ·s OF JJOHSESH 'J\:\E."S 11. 

Th e rP~nl l .~ :ihl!\\" t]J<tl n l·om·<>ntra1 ion of l: 1.000,000 i~ capah]P 
of pl··odu!'in g in adi ,·ntio n hnl t h E' Yinu; is destroyed slowly . A ('0Jl

!'E' Il t r a1. ion of l:] ,(}()() is ;llso flp,;(rudiw hut t he action is rnneliahle . 
The irr t>gub rity is probahl _,. tlue to tlw opal'ity of thE' solution pre
YE'nting peneit·n tiou :d' t ht' li g ht so i.hnt adi.Ye virus mn,v lw pi ckr<l 
up fn nn tlw hoit olll of t he l ayc>r of fluid nflt>r th;lt to 11·ards tl1E' 
~ urfa!'t> bas ht->e n cleshoyetl. A conc·entmilon of 1 :JO,OOO to 1:1 00,000 
is probuhly 11·ilhin tile range of that most sfl i.i:-;±ador .\· for use si.JH·e 
complete in;!d i n1hon \Yonl cl proh;tbly Lt!;e pbce \Yi t h in 1 :) minutes. 

Couc uneu i.ly "ith the above e::qw ri me nt-· <l] l ;1 dclitional senes 
wa~ n m in t hE> lwpe of i.wi.niug further i usig-hl iuto th e phrnomenon 
of tllill'(jy;d iou . A s far a;; p os:-;i.ble e<~l'h t'XJlE'riment \\·fls p LmnNl in 
d iffer holU t h e lH'Pl'Pcling· in res}>Pd <If <I :-inglE' fnc·tor so that a direct 
c·O illlJ:Irison " ·oul 1l lw possiblP . 'l'bP inteHsit_,. of lhe lig-ht, the tleplh 
of Ow A11 ill inadintPd a nrl disi.n1ce hom 1h e ill111nination wen-' 
v; tried whil1• i hP c·onl·enhn l ion of tneth d ellP hluP ;md lhP soun·e of 
,-in ls \\·e t·E' kept (·on,;bmt. )I..th~· ]en P ·hluc .1: 100,0()() ,,-a,.; usecl 1o 
i u;l(; tiv;d e g-ni.nefl-pip: ]l<tSsflg-e Yint ;:; in ;1 COll('E'Ui r;l tion of ] pm·t of 
i nfediw hra.i u to .-JO pm·ts of sal inP, ll tP s<tspE>nsion heing· ;;toretl for 
] H !lay,; he ton• u .s e. As previ011Hl y stn tE'd t hE' Pledri c hnlh u sed \\-a& 
n () volt ;) amp. Osram rlose " ·onnd filnme1Jl· lamp. 'l'l1 e TE'cmlL 
oht.lillPll ar p tfl hul ntPcl );plow. (Sre Tnhle XIII. ) 

F rom th P fi.g- urp,; ginn it i ~ l'E'<~clil ,v uppfll'E'llt ihflt thP de.-;tJ·udiYe 
ad ion of t h P j[etJnl t> li E' h lue is 1·E'la.IE'cl to ( bE' ini.Pnsih- of the 
;ll'tifil'i<l l l ig h t usetl .for nuliatiou sinre 1lw time takE>u hn· .inal'ttY<I 
i.i-on vnri ecf 11·it h t he tlirdnncp hon1 the light mu1 iL ln·ightness . A 
g reat n nntl>er of E'XJWr im euts of 1 hi ;; 11ahue \Yould he UE'l 'E'ssa.r)- io 
1l eiPnll itH' 1dwtht>I· the ph oioc1:,·n :l1Jitl' adi8u is Jirectb· ]JropmtiOII <I te 
io liglit intensil~·. Sinl'e l he eL-'dril' l· nn ·pnt snppliPcl to tl1E' hbor<~ 
lor)· Y;n ie., g'l' t-'<i tl.,· <llll1 si nt ·P no <lCl'lll'<ltl' m p;m::; of Jllt>asnl'i ll g- lig-h i 
i n t E>nsit~- 11·as <l l·a ilnblc_, an~- n•sult,; ·ohlnined c·oul(1 no1 hP olhel' t hau 
appr·ox:i JHntE'. On t ll:' othE>r ltr.u1l it i ~ .signifi('a nt ihnt E>:x posure to 
t h e <l iHu.s? dnll l ight in the• lahondory in t lw pl'E'SE' ll l'E' of JIJ PthylPJIE' 
h)up rE>suHE>cl in iJ i iidiY<~ tion at lt><~ ~t no1. slo11·er tl~;w E':x postu·e to 
l he bmp at n cl istanc·E> of :j() em~. At this clist:nwe the lnJilp cash 
n cli st inl'lly Yisi1llE' bright ei relE' of lig·li t on the lwnch , inclicating 
t hat t h E> rl iffu ~e Lla.dig-ht from "hirl1 i liP ultr n violt>l portion is ex
dn decl h_,. 11nss:1 ge throu gh t h il'l; winllo11- g·lass nn cl through the 
g-Ltss of t he "Petri d ish is reht iYely l'idwr in activf' 1n,vs t hfln the 
<~rl ificia l E>lE>d ric lig· ld. N"o information 11·n,; nvai.bhle as to " ·hich 
portio n of illE' :ipE'drum wa::; Jesponsihle for t lw photocl ~· n;I Jilir adion 
of t h e li iE' thylE>ne hlu E>, nn1l sui lahle :filters iYhi(;h 11·onlcl e11ahle <111 
inYestig-ation of t his poin t to h e !'::trried ou t were n ot nbtai.nallle in 
Sont l1 A fri ( ' ;l. It " ·a,; cl E>ci<l Prl rel nchu1 t h- thE'rPforE' th:1i" beforE' a 
1letailerl stlul.' of t he :1 n i igPnil' Y;dnP of l;g-ht inar·tiYater1 vinJS was 
\l"<ll'l'aut E> ll :1 l'on:.; ille rflble fl li iOl.mi of :Hlrlitimwl ' '" 01-l; on th E' manv 
f un cb mPil hl l ;~ sp t-ds of infl<·l ival.ion \l·as E>ssential. In tl1e allsE'nce ~f 
<:;u itable appn r: liHs t h ese inYE'Rtigations " ·ere flb::tnrlone cl aHE>r a sing-lE> 
E'X Jl E'r im C:'nt on imm unizah oll by m E>anfi of Yiru s in;IC'\iYatell b)- l ight 
i n i h E' pre,;E'Jil 'P of methylenP hl nE' ,1·a,; rondndE>cl. 
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. ~ a lir r·~ :'li "JlE' ll ,:iuJJ,; o f lH' ttro t ro p it· ,-int :< of ! tt m J..;t• a wl g'1t i n l'a -pi g
rJI'ig·in in a t·o ncE'lllr:tti n n of -1- p <:> ;· !' <:' 111. 1\'(:' J'P ~t ore cl in tlH• rdrige i·: d o t· 
f o r 12 tla,-~ n t 4° ( ' . On i11·u u t·t ·: t ~io t; ..; t1urin g i hi .-; l illle tl; e li ll :' Jl f' ll
. ..;io n .-; \\·pre hozen ~ olitl in i Jt p lrt ·t•zin g· !'k1111he r :lnd :~ l lo ll · t·d to t lt :111· 
r:.;pitlly in a 11·ai er ll:ttlt ai :)(1° U. T11 ,;pit t" o i i1titi:~ l tl1oro ug·h 
!' entriru g· ing :1 fint• tlt·pn., it ~P tii Prl dm1·1t hut on\.1· lltt • t·:JI Pf u\1 .1· 
tlet::ttdt•d ..;npt•rn:tl:t lt t ll '<lli tt ~e d l' o1· i1l:l!'li1·a t iu :t \<' or lhi ,; ]llll]l ll .'if' 
m Pih l·h •nt • hlut> in u final t·ont ·I' Jtlr :t l io tt ol L:IIJ(I,(J(Itl ll';t,..; u .-; t•rl :t nd 
till' l.lliX{l!J (:' \I 'U.-; t' :\Jlll.'i!' d \o r :j jJ Jllilllli P..; :tt <l di -; i:tlll '(' of ;!.-) (' Ill ..; . 
hnttl tlt t• \;;ntp il 11• d ~· pl lt of Hu itl 11C' in g -1- Jll.ll l. ])ttr i ng l h1· I' 0 \11 '.-; t• 
of t'\JIO :-i lii' E' Jl! it·p \l l' I'P inj t"l'it•tl :11 .-J-Ill i lllll t' intf' r Y:tl .-; 11· it h t lw fllllo\1-
in g t· p~ ulh : -

l'liolod_ijJirL71Lir; )llor·ti rulinll f o r lmmu 11 i ~o lion . 

\'irus 
ex pllscd . 

-'lou . ..; l' Yi nl~ . 
ge nt· r a ti o n 
0~. stra in 
:?OH!J. 

G uin t' <t pi ~ 
Yir:u ~. uc no
rat ion ...... :~ :! . 
, [ r·ain 204•1!1 I 

. ). 

'Tim e of ex po~un· in n1i11 utc:-:. 

111 . 1.) . :!II. ~ .). :311 . :l.i. 

-t : 4 : + -1- : -1- : .) ,) ; .} : .) I ) : I ) ; 7 li : I ) : li 

I li; (j: li I ~ ; .; : li (j: tl: I) 7 : t\:!) II :II; II 

C'ont r·o l 
I in dark. 

~ : .) : .) 

-1: !5: n 

.\ ( lh e t•nd of JQ Jllillu lt · ~ t' .'\ Ji ll ."' lii'P ( Jt p .-;u ,..; JIPn . ..; illll .-; II'L' l't • i l' <I JI ,.;
fe rn• t\ to ;;ep:~rnle LotilP."' t·tJI'I' l'e tl 11·iilt ltLll'k p<lJIP I' , P\'Pl'.l ' t·: tn• !w in g
tak e n t o Px dud e lig·ht un ti l tlw h il t'"''" 1\'t' J'P i n jP I'tPd . .\ t · YP r l lt P I I'~:' 
th e inj ec t ion s IH'I'P madt> in n hri g- ht !tall and g-la ss .'i ,\' l'in g-1',.; \\·Pre 
u sed so lh:.;t it i .-; 'Luitt• Ct> rla in .-;o nt <' a dditi o nal ex po..- urP l 11 l ig- h t 
oc:c 11 rre c1 . 

'}' h p lilllP Il l t'X[Jll..;ltl'e (:lO ntillll il'-; ) 11 · ;1 ~ :'f' l PI' l l' d ht 'l':lll .-;(-' l il t' 
[li 'P \' JUll S 11·ork ltn fl s ho11·11 1h:tl in IIH· Jlt ajorit.l' of insi:Jtll'l '" ihi ;:; 11' :1 " 

mon· lhatt s utli1·i PJll fo1· <·ompl PtP itt:u· l i,·:; t ioll. , \ 1 tlw lint t• tltl' hm·..;p,.; 
wen· injl•t·.l e tl t h P rf' S1t11 ..; ol' lhl' 11-•:-;i ..; 1111 ttl i t·t·' n:tlur:t\1.1· \\'t ' l'l ' nol 
k ttOII' JJ, .,;u llt:tl <JJlil· al :1 l:tlt•t· d :tlt• i t 11'<1." I'P nii ..;P d lh:tl II ' IH' r l';t,..; I IH• 
g·uitll';l-jli_g· Yil'lt .-; Jt.:ll} \l( •t•n l' !llllJI\t>i pl_l · it l:ll ·t tY:lt Pd t \11• 111 (1 (( ,.; 1' l' i l'll o' 
11' ::\ c\ IIOt, :tlt·\wtt;.dt (l; p lll<lJII I' JIOI'Ii o n IIlll S{ h;t\.1' J; l'l' ll i ll:t i·li l·l ' .-; illl' l' 
the < ' 1 1 \ll' "~" u f' t h l' di st>a :'l ' in lh l' Jttil' l> 11·a ,.; :IJ'JI' 'P t· iahl.l· lr ng·l hPn t• d . I t 
is pxfrPllld.v lik el\· tltn l :uldili o nal una,·oid :thlP t' XI"'s un• lo li g· hi :tl 
t h r f i lll P Ot i nj Pcti o n l' l'S lllt t> d i n t o{;\] i JJ ac-l iYaiio JJ. 

Hon.;p '?Ofili'? rPceiYP<l ]() t·. t· . ext r:t d ol m:tl erial of g ttllll ':t-p tg· 
Ol'l g' IU . 



H . . I . . I LLX .-I:"DE H. 

At no hm e llirl any febri lP 1·eadion £ollo11· iu e ither m:imal, 
,1·hereas i t is de±iuitely knmnt t lmt Yirus at that lenl of nttPmJation 
b_r pttt:;~age inYari :1Lly produces n fairly se Ye.re febril e r eacti on. Hlootl 
was la l; eu .at hel]lleut intrn·a l s from lJOth horses anrl a ft er defeLrina
tlou injected into .1nice to ast·Prtain whetlie1· a u~- Yin1 s could be 
tletecterl in th e b loo d strea ut ; 11011 e of the mice diPtl. Hy a technique 
of in Yit ro l1Puhali sati on to he cl esCl'iberl in (·he follmYing m· t icle horse 
20715 (inact iYaterl mouse vin.ts) failed to sho1Y ! he wesen('P of aut"i 
hurlies in th e serum after six tesls over a periocl of :>ix month s; on 
immu1rity test i t t h eu succulllhed to an injection of :) e;.c . of homo
l ogous Yin1s. l-I01·se 206G2 (g-uinea-pig inadiYa iecl Ylrus) ~howed the 
gradual rl eYP lopm eu t of an tihod .ies i.u the ,;e rum allfl after fill ill te1·ya I 
of s ix mrmth s 11·as wlic1ly im lll.Ull e to the h om ol ogou s Yin1s. 

Thi,; re,;ult is rl ifii.eult to in ter pret, aJHluo lle±iuitP I'Olldnsion r·mt 
be Lln11Yll h om it but i t indir·nles t h at the aJttig-euic pwpe1·t.1· of Yirus 
ina(;(i.Yatecl by tlw l'hotod,,-ll :Jllli e; action of meth.dene blnP is not 
uece,;~.a ril.y destroyr-•d but that thP origin of !hP Yints (gninf'a-pig or 
mouse hmin matPri al ) is of importance. At this sta ge, fur the rea sons 
st.dt'rl ahoYe, and hecausP of th e econo1n i.r· 11 Pf'P~1:iit\ of cOIIl' t' ll!Tating 
11110 11. Yill'Ci11e jll'(Hlu cho n ilu• " ·ork had to be nha nrlouetl. 

The 1·es nlt of t hi s s ing-lP expNiml'u l ~ hou l rl lJP con.;i.len•tl in t h e 
ligh t of the preY i ously recol'il.Ptl filllling t hn t a 1m1 o;s i \'e i ni Pdion of 
hig- h l:1· con centrn led g uinea-pi g i ufectiYe bra iu !PlHls lo pnHlm·p a 
mild e r 1·eaction ill h ol'ses than injectio 11 of a dilute ~11 "1JP1J..; ion. <l lt rl 
lhat t h e 1·e;-erse is t he tenden cy' \Yith m ate r ial of nwt J,;p nri g·iu. 

SUMMARY. 

1. 'l'he ke<> ping qn<t.litie,; of ne11rotropic hnrsesie;k n e~~ Yil'ns are 
goo d. 'l'hP i nfediYe titre of a su spension in 10 per cen t. sali ne stml'<l 
at ± 4° C. r emains pn1dicrtll:v un rt l! ererl fol' a pe t·io d. of ahou t :'J -G 
monll1s. The Yi n1 s is gn1.1lunll.\· rlestroy ed at high e1· (Pmpernhu·ps 
an<l t he !hennal cl eath range is 00-60° C. 

2. Attention is clirecte<l to the tllJ Snib lJi.liiy 
Pither as a YehiclP for suspPnsio ns or a s a rlilnellL 
p Pr eent. ) is sati~fadolT. 

o2 iwtt'Il if' s<1li1w 
Serum salin P (10 

:\. The se usi.tiYit:v of ihP Yiru s to a sli gh t tlegTPP of H(' irlity i,; 
shown. A pH het." ·een 5·!JO a111l fJ· D8 is YinteirlaJ. On thP albl ine 
siil e of n e utrali ty up to pH 10 tl1 e Yirus is ;:;tah]P. 

4. HaJli<l tles icca t.ion ei.ther at room h='lll_llPratmP or in ! he fJU~en 
~t ale lw s 110 detrimental pffed. On tl1 e co n han· drierl i n fe e· ( iYP brain 
material is a s ui1:1ble form in 11·hid1 !o sion• Yir:n .~ stra in ,; . 

;) _ Phenol anrl hie;resol in a r·o JJ cell (ra t ioll of O·i'J JlPI' r·pn (. are 
Yinl('.idal. }Iixfltl iu equal proportion s with ether :m1l usPd in a 
f'OJI CPUhation of U-7 per ceut. the YinlS is rll's tm.1·e!l lni!· t·oHsider:lhl_l' 
tno J·e fl lowl.v at lo11· (Pmper:J t ures . \~in1 s is tlestro.\·Prl h.\~ o.xabt(• 
f'arlJOl gl_yceri llP ai th e high e1· temperatnrPs. 

(i. The best prP;-;P rYatiYe of those iuYes!igrt ted. i.-; Pt ltPr, ~~-llif'lt is 
b:lf'( eriostatie rn(hpJ· !han hnf'( Pril'idal. 

347 



1 . Th e 1iru " i~ ,.,lpa hlt> of p a ~~1ng- <l :-\ ei!z E . .K. di ·;c . 

k. 
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::\Iet lJ .dPI If' J,lu p !J a ~ <I ll l<II" kP il p!J olod\"1 !<111 JiC i n ; J diY <J till~· 
'l' be <n l1 ige l lll" Y<thl i' o f 1·in1:; i n .:u·ti l·<dl:' tl 11\· lh i~ m ean ;; i:; 11 ut 
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So. ·1. pp. '2-i- :.!ei. 
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