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By D. A. HAlO, Section Proto:.~oology and Yirus Di,;ea..;es, Onfl en;tepoort. 

U ~lNG infected <log bloo<l a,; his ,;om·ce of Yiru,;, )Iitscherli<"h (Hl08) attempted 
to propagate di:-;temper virus in cleYelopi11g hen eggs. He fomul that the 
virus wa,; still actiYe after G <lay,; incubation on tl1e chorio-allantoi<" mem­
brane but failed to ,;uni\·e ,;ubinoculation int·o other eggs. I>lumher (1!.l39) 
using ferret-adapted Yirus wa:-; able to maintniJJ .i nfediYit~· for 5 and (.i 

generations respeetively in b\·o series of c-h01·io-allantoic pas<>age,;, but t he 
Yirus was lost on further ,;uhinoculation. B eYeridge arul Burnet (l!.l46 ) state 
that in their labmatorv variou<> routes of itwcuLJtioTJ were tried without anv 
indication that the vir~1s multiplied. " 

Green (1939) reported that after 5-! serial pas,;ag-e;, through ferrets, 
canine distemper viru,; was ,;o modified that while retaining high Yirulence 
for ferrets , it had become avirulent for dogs. 'fhis modified viTus which 
he termed " disteinperoid virus ", \Yas believed to be suitable for u,;e ns u 
vac·ciue for dogs. The ·object of thi s preliminary note is to show that 
Green's morlified distempe1·oid Yirm; can be <-ultiva tecl readil~- in deYeloping 
hen eggs. No opinion can be expressed as yet, as to the pos,;ibility of 
w;ing the egg-propagated Yirus for immunization purpo,;es. 

}lJ.:TIIODS .\XD :N!ATEIU.I LS. 

'J'he eggs used were obtai ned from a flock of bn<"illtu·~· white clianhoea 
and fowl typhoid-free '\Vhite Leghorns maiutain e<l at this institute. Uter 
8 clay~ preliminary in<"uhatiou in a .Jameswny fm-ced <lraught in cuhatm· at 
100° F. t he eggs were delivered to the bhoratorY . 'fl1 e further han flling of 
thn eg-gs haR been desnihed in clebil by Alexa.nde1· (in press) . 

All injection;; we1·e macle onto the chorio-allan toi<" memb1·ane hy Alexall­
<ler';; (1908) moclification of B11rnet's technique. To sen·e <l~ a soun-e ot 
1· irus an ampoule of "Ca nine Distem!Wr V<Jt"<"illt', }'en·Pt orig-in , Cheen 
111ei ho<l " wa,; obtained. Th e nmponlP carri Pcl the ser ial num her f> 7 AX4. 
The dried material \\"Cl S rec-onstitute<l with 2 (·.c. <li lu ent an<l 1 <· .c. of the 
Lllixture \YU8 injected intraperitoneally into a fern•t. Un the 4th da~· after 
injection the temperature of the ferret wns markedl~· eleYntecl and on tl1e 
following morning the ferret wns killed and its spleen rPmoYe<l. 'rhe spleen 
wa s emulsifie<l in 40 c.c. of hm,;etlesh infusion broth in a \''aring Blenclor , 
centrifuged at 3,000 r.p.m. for 30 minutes in a Clay Adams angle-hea<l 
<entr ifuge and the supernatan t fluicl \\·ns use<l for i11oculation 1n 0·? c· .(' . 
amounts onto the chorio-allantoic memhr<llleS of eightee11 Plllhryos. Further 
incubation was earri.ed -on in a Jameswa~· forcecl chaugl1t ineuhator <lt 3-5° C' . 
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PHOl' .\l:.\TlO:\ 1:\ EG«S. 

( Jn the <la~· :dtt>r in.iection ] 5 of tht:~ ] t\ emb·yo,.; "<>re fouiHl dea<l :ul<l 
p;.;aminntiou of smear 1n·eparations sho\Yed H1at in the llw.ioritY llUlllerou~ 
('oni.aminating lwderia \\·e rt> present. ' l'he remaining- ;~ t:•nihr.ros \Yere a]i,·e 
on the -tth daY ,,·h e n tl1 ey \Yere OJlellP<l \Yith t he usual as<>pti<· tt•d111ique. 
The onl:· apparent deYi:dioii from normal ".,, , a sl;ght thickening and OP<lem<I 
of the m elllbran e. 'l'l1P m emlnanPs " ·ere harn'stetl, emuh;ified i11 mi:IC'er 
tul1es (A le;.;and er. in pres~) in about 10 ('.C. ot broth and trausfened (o 
thE' C'horio-allautoi(' membnmes of otl1er 8 clav old elllc rvos. SterilitY tesb 
in lwoth ~; ho\\·etl thP absence of eontaminntiD'g l:aderi<I ·and nmtine. seri:Il 
pas,;age has been c:tnie <l on fn>III thai t;me. The ('ulhue 1s no\\· in its 
:J()t h passage. 

The 1t>mper:d·un• of incubation of the injede<l eg·g·s <It all iimrs hac' 
\ip,•n :]1)° C. Subino<·Hlaiion h<Is ah,·n\·s been nHiflf' \Y ith hf'sh <·horio- <llla nioi c 
memcrane emulsion ini<·de<l in 0·2 ('.('. amounts onto tht• lllemlnane,; of 
8 dny old emlnYos. The intpn·al betwePn tnmsff'l'S Ita ~; almost innuial>h 
been< 4 <laYs hut on oue or hn> O<·casions i t w a:-; found <·onYPnient to ~u];_ 
i noculate on eith er the ;~nl or tlie i)t h <by . 

l 1p to about the :-\tb g·eneration uo nwrkerl mano:-wopi(' rlwnges iu th<· 
eggs " ·ere notiC'ed other than :1 :>light oedema of the <·horio-all antoiC' lllt'lll­

branp,.; ('Onhne<l io that portion on which tht• inoenlnn1 had l:ef'n depositf'tl. 
Fnm1 tlw !)th genpration ma11~· me11 Ihraues \l·ere fu nnd to lw m;nkf'<lh· 
thickPnefl. moist <UHl sho\Yerl lllllll el·ous minui't· lig·]l(· gT<IY foei "·hi('h t eJHl ed 
to ('oalesr·t>. From the 1-tth g·enPnihon ihP al'ea of m.elllln·<In P t hickening· 
ht>('aJlle ln·op;re;;c;iYely lllOl'f' exte11sive- and has l'f'gnlarh· inY·oherl the portion 
immerliateh helo'" t lw hue air sa('. ,\ fp"· t>lllhl'YO:< li<IYf' rlie rl but the <l<>cdhs 
haYe hf'eli. irn•g11Ln an<l eoultl not lw eorrelntf'd in <IllY " ·nv with Yi>11.~ 
multipli('aii-on or progres,.;iye atlaptation of tlw Yirus to i t,.; llt'l\··enYi ronlliPIIt. 

Haderial sterility ha ,.; heen rigidly <·on t rollefl tbroug·hont tl1e r·olUSP 
of tht• " ·o rk. UJI<.' or t\\·o cultures llf'cam e rontaminate>rl hu t these \\'PI'<' 
cleiedPd ea~ily and \\Pl'f' <liseanlerl . 

• -\ C\JM.\L Jl\rHTJ.ATlO!I. 

A. Fenets. 

Jt is " routim• pradise 111 tiJ;s Llhmatory not to sul>ilHwulate a serial 
l'ultme ha ck to thP original suscf'ptible host until the 3n1 subrultm·e so 
as to r eclun• to a minimum the possibility of s implE' canT OYer of Yirus. 
This proC'e<lure wa s follo\Yed iu this enRE'. 

Oenemtion ~.-SE'veral lllembranes of the t hinl pas~ag-e were poolecl. 
min('ed witlHJnt the adrlition of allY rlihwnt, an<l 1 e.C'. of tliP supemaia n t 
fi uicl obbinNl h~· ang-le C'f'ntrifug-ation '""" injederl intraperi toneally into 
" fPITet. A~ markecl fphrile rendion commenced on tiiP fourth dny af1er 
injection a11rl the ferret " ·as morihuud on the tPnth daY . < 

Ge·neration ;}.-Similar m embra up materin 1 \Yas iujerterl inhaperitmH•<Ilh­
into a ff'rret, whirh COllllllf'l1Ce<J a fehrilf' rendion on tl1e third clay an(] was 
foun<l rlf':ul in its cage in the lllOl'lling· two clays later. · 

Gennah'on 8.--After an in cubation periorl of fm1r clan; the r eadio11 
c:ommenl'efl :md the ferret waR df'stro?ed in e<Tftemis on tl{e 11th claY . 

150 



D. A. JlAHi. 

&eneration 1-L- The ueden1atous 111embranes of tour eg·g-s ,,·e ric' harYe;;tetl, 
miu<.:ecl without. any tli lnent , and dP("illlal dilution,; iu h ·oth up to 1()-6 

wPre prepm·ed hom thP snpematant fluirl ohtaiuecl ;Jfter angle cenh.ifug-a!ion . 
(),,·ing to th e urgeut necf'ssity of r·o n:sPrYing- the sm all ,;uppb· of ;wailable 
tenets a s i11g-lP fen et ,,.,Is taken for <'a("h dilution . On e <·.<·. of ll1 e Yariou,; 
dilution:=; wnR g-iYen intraperitmte<lll_,. " ·iih t he r Psttlb incli<"atPd lielo\\" : --

Cndiluted. - A lll<lrked febrile H>adiou conJnJ eJH·etl on th fc' t hird claY; 
tt•m Jlf'ra(ures np (o 1()(j·(i0 Y. \Yen· re r·ol"(l e<l ; a ni mal tl i ~tl 
Oil ihP 8th <Li .\·. 

10·2 • .r-io fe ,·er proclur-etl bni a nimal dit>tl on ,-Jth day. 

10·4 • .:\ o febrile r eac·tion \\"<1:-J protl1Jt"ecl bn( i.YI'il"al ,.;y n1 pioms 
d fc' \·e lopP<l a11d the <l lliJn al \\·as kiiiPd \Yiwn lll ori hulld on 
ih<-> 12t h <by a fter i n.i ec· tion. 

LU-5. .:\o feYe r ,,-a, prodll("Ptl ; <lllimnl <lie<l 011 (i !lt cl;JY. 
lU-6 . Xo reaction anrl fenet :s nni1·erl. 

(/c 11 eratio11 Hi.-- h ·om ±onr eggs on t he -l:th daY of incn bat ion in t hi :s 
:s ubculture t he ex tra-embn·oni<· fluicls, t he dwri o .. :~llaH (oic m t>mbnmt:•s n 11 rl 
( hP em br:·os " ere pooled ;epara te l.v. The !.issue nwterial \\"fl:i <li sintegra(P(l 
by min<·ing a,; lwfm-.• au <l centrif uged. ~t>rial dec·imal rlilnti rms of t'Jl" h 
\Yen• th en preparecl fo r inhaperiton P<Il i11j edio n into fPnPts i 11 1 <·.r·. amouJJt .~ 
ns shn\\"n helm\·:-

7~' 111 fn·.')uS . 

J ()-I markt>d fehriie r•·:u·bon 
(em pen( Ulf'S 11p to 1 O:'i° F . 
t he O!h (bY. 

l"P ~ til it>d nftPr :{ rlays , \\·ith 
. -\ nimal kille<l 111 P.dre mis 011 

1()-3 . !tended 10 du,·:-:; la ter \\"i t h te1nperatn res up to 105° F . 
Kill ed on ] :{'th tla:· . 

10-4. ~ -o r eadion. 

E.rtro Rm/Jryonir· Fluids . 

10·1. H.e;u·tpd on :)nl clay 11·ith temper;1tures np (n 10::i·:-J° F.; 
<lied on !be lOt h rlay. 

10-3 . !{ended ;1fter 14 <lay:; with temperature::; up t<l 104<)° F.; 
w;1 s YPlT s i("k on t he 20th clay ;mcl wns killed . 

l( )-5. .X o r eac·tiou. 
t ()-ti . .:\ o r eadion. 

C' hrnio-oll ani v ic .l/1' mlno nes. 
U)-1. Hc·aeted on :1rrl clay 11·i l h temJwrdme~ up to lO(i · (i 0 

" ·as very si("k on ·niP 9th cln:r <11](1 was kill en. 
1()-'l. H<•aded on :lnl <lny with ienqJe1ahnes up to ]0()·:2° 

and \Y;Js killed on !he lJth clay . 
to-s. 2\'"o readiou. 
1()~6 . Ko reat"tion. 

F · . ' 

I •' ., 

[(- \Yill Ue no ticf' rl th;l( in t h is PXpt'rime nt I"Pad ing fern•ts \\·pre de,.;troypc] 
;Js soon as the rt>adion ("Oulrl he tlingnose<l \Yith complet e r-er tai n t_,.. Thi;:; 
prot·edure in no \\"3:'" inva]ic1.Jtes i.he l"eSlllh uut \\·as adapter] to Jll in imise 
t he risk of acr·itlental infect ion of those anim;J ls thn t r et"eive(l suhin fed iYt> 
dose,.; of Yin1s. 
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CCLTIV.·ITIOK OF Gl!EEK'S DISTK\JPERIOJJ VIR L"S IK FERTILE E<;Gs. 

i(esvlts. 

The chorio-allantoic membnmes, the extra embryomc fi uids all(l tlw 
embryos all ron tained Yiru;; po::;sibly in tleerea;.;ing concentrations in th at 
order . In no c-ase wu:; a dilution of lU-5 infective. ·wher eas the 10·3 

dilution of m embrane produced a r eact ion afi e1· an u1 cttbatio1t period of only 
3 days, indicating a fairly high f:oncentr<1tion of virus, t he i1u.:ubation period 
of t he reaction prorluced by t he clilution of emhryo and fluid " ·as signifi f'antly 
prolongecl. OnJy embryo <1iluted 10·4 \Yas injederl a1Hl that proYed non­
infective. 

Generation 21 .- U ndilnte<l lllemhnm e material of t he 21 ::;t snlJf'ulture 
11·w; injedcd into the Hurvivor~ in the :1hoYe experime1tt· 011 tlw 20th day . 
All r each"<l :~Her a11 intennl of 2 <laYs 11·it h tt·m peratures up to J07·G0 1•'. 

Tlt r JJisease in Fe7'1'ef s. 

The iucubation period iu ferrets injected into the peritoneal cavity Yaried 
between 2 and 14 rl<tys depending 011 th e con cenhn tio11 of the suspension 
injecterl. 

Three types of reactions ''"ere obserYed . In t he peracute form there 11·as 
usually JJO ri se in temperature but the animal bec-ame very sif'k, woul<l not 
ent and the fur round th e perineum \'\US ,;oil ed. After 2 ·Of a days t h e 
temperature <lropped so low that it clicl not r eg-ister on the ordinary elinicnl 
thermometer and the animal IY<l S dead by the following day. 

In th e a<·ute form there 11·as a 1narked thennnl reaction up to 107 ·5° F. 
The 1Pmper::d.m·e remninecl hig-h ahout G days :u1d the11 collapsed surlclenly 
short ly before cleath. These animal s slto1Yecl Rmne soiling· of tl1 e per in e:1l 
reg-ion an<l th ei1· lips 11·ere wmally some,YlJat swoll en an<l red. 

In t he ;:; uh-u cute form there w:~ s usually :1 marked t hermal reaction 
>~· i th temperatures up to 1 UG° F. The t empf•rn h1re rem:1 in eel l1 igh for 2 or ;3 
<lays , would return to normal and again rise . After 14 cl ays th e an imals 
were 111 n pitiful stnte ; their eye-lids nncl lips were ennustt>d n 1H1 they would 
not ent . There " ·as, hoiYeYer , onl:· slight em nc-iation. 

Post mortem ex:1mina tion showt>d Yery l ittle ch ange in t he internal 
mgans. ]n some the spleen was enlarge(], and in some there were signs 
of a cystitis. 

B. J)ogs. 

No fn cilit it>s " -hatever \H're :wailabl e ei ther for obtaining or ln-ee<ling 
ch-J emper-free dogs. Therefore it " ·us nec-ess:1rv to ohtnin the assistan ('e of 
colleagues to inject what dogs t hey w·ere ahle to olltain and to keep what 
record,; they coul<l. Their " -illinp: eo-operation is g-rntefull v aelmowleclged 
Hen t hough t·he scope of the work was limi ted. 

Tn eYcry ~nstance the ma terial , either unrlilu te<l or diluted 10-1 in salin e 
immediately before use, ''"aR injeded in 1 c.r-. :1mounts subcutaneousl:· on 
t he snm e day a,; harvesl:ecl. 'l'he following r e,;ults were obtained . 

Genewtirm G.- Four D n,;chslnnHl noss-brerl pups bnJ m ont hs 
''"ere injedeo with infected m embran es from t he Gth g-Pneration. 
showecl no nppurent reaction . 
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Gene1·ation ll.- A six months old Ridge-bael;: and a 5 mouths old 
:Mastiff noss \Yere injeded with ma terial from tlw llth generation. 'rh'='.Y 
shmYed no apparent 1·eaction. · 

(-)eneration 15 .-.\n hish sette1· lJ Lip , 5 month s of ug-e all(] a Poi1der 
pup 2 months of a·ge were injederl with membranes hom thf' 15th generatioa. 
The Irish setter r eac·teCI four days aftet injeC'tion "·it h a h•mperature of 
104° F. ThE' tE'mpen1tme on the Gth <la.r wa s 105·8° F . , <111<1 it tl1eu slowlY 
returned to normal lmt from the 8th <.lay the dog sho11·ecl en• lesion ::; and 011 

the llth day pustules IYelc -foun (l on tl1e ins i<les of its thighs. This <log­
recoYE'red in spite of a concmTent attal: k of biliarY <liagnoserl all(l tren t t"<l 
on the 15th clay. 

The Pointer pup h<Hl a t f' JIIJl E'l'nture of 104·4° F. m1 t he <lay aftrr 
injeC't ion. The ten1peraturr l'<lpicllv J'E'tnrnrcl to nonnal , hut rose again ·Oil 

the Gth day to 103° F.; it r emaillecl more or less at thi s leYel until the 
12th day after injection \dwn th e temperature collapsed and the animal 
dit-><l. This ]JUP sho,n•<l pustules from the 7th da:· after inj ection and e~·e 
lesions hom the 9th (laY. Shortlv before death it showed marked nerYous 
c;yinptoms. · · 

Genemtion 16.- Une :Ye<n ol<l :Mastiff noss, a three :year ol<l Fox-terrier 
noss, a 10 months old Dohennan anu an 8 months old Mastiff wt-re i nj ected 
11·ith mate1·ial from i ht- lGth g·e11erai ion. The last h·o <Hllmals mentioned 
sbowP<l no 1·eadions. The Fox-tt-rrier was slightly sick on th e 7th , 8th and 
flth (lays after injection but n•cm·p1·ed rapidlY. Th e :-;·ear-old )bstiff l:l'OSR, 
ho\l·pyer , " ' <I S Yery si!'k hom the 5th to tb e £lth daY. It "·ould not eat a nd 
nnnited heqne nt'I~- . It- thPn r rcoYei·erl <:mupletd,V. 

Genero.t'l:on ] 7. - 'l\Yo ;1g·e<l ])aschshund bitches an<l th e ;; mouths o],l 
pup of on e of t hem were injrde<l wi th material hom t he ] 7th generation. 
X oue showe<l any apparent r eaction. 

IDENTIFICATION o:F TilE Vrm; s . 

] . An ampoule of canine anti-distemper serum prepare<l hy "Messrs. 
Burroughs W ellconH', Englanu, labelled Ql946N with an expir~r ela te 1 :MaY 
1949 '"a s obtained for :m 1'11. 1n·t1·o n eutralization test. It containe<l 0 · 31) 
per cent. cresol as preservative. Five c .l:. of thi,; serum was mixed " ·it h 
1 c.r. of a ]Q·l dilution of infected membrane from the 21st eg-g generation. 
As a control 1 c.c . of the same membrane (l iluhon was added to 5 c.c. of 
broth diluent and hoth were alloweil to stand at room temperature for 
00 minutes, before injection intraperitoneall:r into .2 fen ei,; (G c.r . earl1 ) . 

The fenet which rec:eiYr cl ih e serum Yirus mixhu·r slw"·e<l lHl clinic;d 
reaction and when ehallenge<l with unili]uted m emhranr su:-;pension th rer 
1\'erks later was fou n(l to he fully su,;<·eptihle. Th e !'ontrol · fenet whi<·h 
recei Yecl the Yirus-brot h mixture read eel after an i11 !'U bn tion per io<l of th r ee 
<lays, showed the usual dinir-al syndrome, and IYas kille<l on the 8th (b y. 

2. In an end eavour to de,·elop a rapid in rdro technique for tlw <tuantih­
tive estimation of t he Yirus titre of Yarious emulsions a -fairh cletailerl shuh· 
was made of the possibl e appli!'ation of th e ,,·ell kno1Yn Hi.rst (1941) chi!'), 
red cell agglutination phenomenon. K ume1·ous expe1·iments IYE're made wit l1 
cli:fferent pools of chick ancl guinea pig· reel cells in concentration s of 1 per 
cent. It i s m erely n.ecessa r~- to sa~r that quite irrrg-ular partial agglutination 
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CuLTIVATION 01<' GREEN'S DIS TK\lPElUOLJ YIHL' S lX l'ERTlJ.E EUGS. 

wa:s obse1ved only iu the p1·eseuce of high concentrations of Yirus emubion 
(10·1). 'l'u sene ,1:; a conti ol of technique, formaliserl egg-propagated 
influenza type A virutl was ·obtained from the South AfriL;an Institute for 
.\leclical HesearL;h (Dr. J. H. Gear), to ll'hom our inclebteclne;;s is ackmm­
leclgerl . The haemaglutination ti.tres obtained L;OITesponded dosely 11·ith those 
inclieatecl by Dr. Gear. 

0. The supernatant fluicl from meJnbr;mes in the l6tl1 generation " ·as 
instilled into the nostrils of 12 anaesthetised white miL;e. 'l'eu clays late1· the 
miee \Yere still h ealthy and " ·ere killecl. Their lungs wNe pooled ancl the 
:;upernatant fluicl ufte1· ang·le centrifugation \Yas instilled into other mic·e. 
The process 11·a~ repeatecl ,;eYen clays later. Xo lung lesions \\·e1·e pnHluc·ecl. 

From the dini(;al picture of the disea;:;e produced in ferrets a url clogs, 
and the apparently spt>cific ·in rit·ru neutralisation h:· ranine ;mti-<listc>mpel· 
serum it i::; believecl that the YiT·u::; 11·hiC'h ~~-,J:; propag·ated over 30 genel'ations 
is that of distemper. Ck111re air borne infec-tion of the \'nltnres 11·ith influenza 
virus i,; exduded by the failure to infec·t mic:e by the intra-nnsal route and 
the failure to demonstrate chi l'k red cell agg-lHtination. Contamination witl1 
other viruses being L;ulti,·atecl in the laboratory, sn<·h a;;; horsesil'kness, hlm•­
tongue, fowl and pigeon pox ca u he exdnclecl with l'onfidence. Rinl'e no 
other strain of distemper Yirus is being inYe:;tigated or eould possibly ha,·e 
been a somre of c:ontamination it is concluded that Green's Distemperoicl 
Virus (Ferret ·origin ) has been propagatecl hy seri<ll passnge in ferti le eggs. 

Green's distemper YaL;cme Yirus h as hee11 propagated 30 generations 111 
cleYeloping hen eggs. 

Injections were mad e onto t he chorio-allantoi(; membraJJes of eggs that 
had rel'eive<l a pre liminary inrubation of 8 day,;. Re-inc:ubation was <lone 
at 05° C. , and pafoisagp of the membnmes \Ya;;; made at apr-oximately 4 cla_,. 
intervab. 

The eg·g·-acl apted litl'ain producecl markecll.v ueclentatou" change;; wit h some 
nN:rosis in the memhranc>s, but only orC'asionallY killed t hP em b1·yo. 

The titre of infected l'hm·io-allantoic memhranes, mea:;ured · bY ferret 
tnjedion was between ]()-3 and 10-5. 'l'b.nt of t.he embryos <lllcl extra-
embryonic fluid~-; of the "allle egg" wn s 10-3. 

The reactions pro(luc:e<l b~· the egg--acbptecl strain when iujedecl into 
ferrets were simibr to those produced by the p~uent stmi n. 

l•'ive c .c· . of anh-distelllper :;ennn nentralizecl the eg-g-cultured Yuus. 

'l'hirteen clog;;; were inoculatecl with sus pell~ion;; of chorio-allantoic m em­
branes. In nine there \HlS no reaction. I11 one tlwre was a slig'ht reaction, 
but in three the reactions were Yer,\· seYere ancl nne <liecl after showing 
t~·pical clistemper s:n11ptoms. 

The egg-adapted virus did 11ot agglutinate ehicken m· gumea p1g- red 
cell s ancl failecl to infed mice when instilled intra-nasalh. 
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