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1.lST ar natnnz 

1. "8£").u,1-,1on t1tor ot ttmee NDV natna w1,h Nd •lla 

takusl h'U'1 Obtc:tk ruallltr m.;i. M w,oulated w1th Bl ataln • • 1D 

a. Tube, agcJ,utlmtion ti,ar ot thl'&o NW 8'1'8.1.u with • ool.ls 

take b:'cD ohlek mmber M'L 48 Snooulatod with lU et.ab - • .• I& 

S. 'rube QG1ut1nutlon tlter or· thao t:r>v otlfWIB with red oella 
ta ·. from chiat m.m'bar IPL M lnooula 4 \'dth Bl et:..lD •••--•• 19 

• • 'rube ~1 .,tan tJ.tor ot thm• JIN nalna wl.lh wet oella 

tuaft t1"G'l ohtok mwt>or ·ff.Pt. JJm SAoeula1Je4 ttiib at .nia ---

e. l'ubo Gf".glu.titmtlon tit,or ot tl 

tllkon tra!l chick mmbo.r NPL 

HD"l attl\l.na with X oalla 

J.aooulate4 1th m. nain --

Ge 1.'ube eggltnlnatlon ti.tot- ot tluloe ffDV atlUIM wlth rod oolla 

tubn t1"0la a. 1look ohiak ~tud wit,h m. n.ftdn --- --

' • 'l\tbo t14.-«:lut1nutlm\ titer ot tluw lfDV otm1AG wlth reel ooll• 

Oh1ok !UlbetJ NPR If ~,- with m. otu.·•un --

•O. rtibo ~ :r.tlut11Wlt1on titer or tiu..o JIDV' ot1'411M vl:th red coUo 

38 

81 

~i.km'l tJ:!IOfl ohiok m¥tbor UOOQI. ~to4 ld,11 JO. atual.D. - u • • 18 

o. Tu.be Gfflllut!utlcm tt er CJt tl\No UDV 8'ad• wlth 1'84 0011.8 

tnJiron t1"0CJ ohis aabel" ml! lbooulated wlth m. 8'aln ---

10. Tube l!l(ffllutd.mtlon ,1tu flt t tWV n,-J.ne vs.th rea oello 

~-• tWA obt number nee tnooul&t.te4 ws: m. n.SU -----



U. 1.ube O(fflluti tlon ,t.'8:- ot th.we IJ>V •••• 1th red. oeu., 

,ni.n tmn. eh1ek nurabo:ir D?81ll 1nooul4te4 w1tt1 m. .sbdll •·---

JL 'rube awut!nat1on 11 er of JIW 8' SU wt.'11 N4 .US 

~on trcm ohJ.ck fflDlbe>.- JSft. t.nocNlatel with n a m .... •- l'I 

10. 'l.'u.be ~ iaatlon titer ot thND NIN n allla •~ ro4 oaUa 

Wmn traa ollt.Gk nt1111. r 1SIS inoaulaW vlth nasa •-•··• , • 

MW 1'..it ill:11b Ii lft•4 IOI 



UU'r 01f "llJU..iS 

I'.tX . Tube eeglullmtlon tttew ot ohiokell .t"Od biood .U• w11Jli 

• Al'UUl ot Uetwoaatl.e tliNane YUU -------------. 

IV. ot ~lut tnation o't ~••• by .Plato orn!KMl, 
rroa ch1eka tMoulM:ed 111 th m. .atrua ot ~rlll.e 4Sa-. 

•••••-- --• a •••----n• • _, ,..., - ,_ •• ••• r u. 1• a A 

v. ot (CS1ut1•U• ot er,th~oo, _, plnte methoct, 

ti!'Oa. ob1dla ilWOul.Qted w1th H1 tn1111n ot ~lo 41aoaae 

II 1 .1 ( tt•. 
vi. nam.- ot ~S.-tlon or e17thl'001'ee, "1 ~• nnbod.. 

ehiokO lnooulated wi1m m otrnln ot limtoautl& 

V1.fl1a •• U • I II L • lti 

vn. llleate ot Biffllu\!aatlori ot whole~. tv plate Mtho4• hGa 

ohtcka mooulatct4 w1t.b. ffl. n=in ot ...... lo da.a-N '1...No • II 

vxu.. of ~tnati.oa Of :l7thr0o,teu, bf plate •thod, 

h'an chioks ~ted w1~h m. et:a1 ot lt&woaeile 41...-

VSlt\11 .. . ..... ...... ---···············•11. 11 ...... ,_ ............... ,II. 



XX. Dis,_. ot ae&lmlaAtlon of -l4 1>lo04, ll' plb\t, mnho4t 

obioka saoouia, 4 wt.t h Bl n•• ot luvoutl.e 41...,.. 

•-••• t· . • • · • 11, HI .. , .... , • --• # , t . 11! lOI$ • . 

x. .~ ot ._ielndioa ot •171h~-. by plat.e Mlho4, 

1'l'OII obtm ln0ffl11.noct eilh Bl nat.n ot Newoanlo cU.&t_.. 

ftl'U8 • a 11 1 1 a... ... . I It . I •• Ir, A a•• I .. a •• 1 ••••••••11 $QfllJI··• 



Jil.li1£ ~~i'lHt~rxe,-s or i-.OOWrnt1~tm..ffl' oF o:11cJrm mftlta()fflU:1 m 

tlli1~LE lmif.J:.8.li V111JS ;Jn, l~Im'..JS ;J-1.UU.a'tON ;;.t1 i. Dl t".OOOm!J:C 

Xlf'fiOWm.'X<m 

A gnfll. 4-1. ,hQa .bHrl lol\met •beet Yl-1 ~llna\.f.Ofl ainoo tiw 

mpo- flt l1lN1I t?) lluitt -~ Ohlobn •4 1:dm4 

aeU.. ot lfttetllHJt lwiW boa thoH ~- t,.._. ... ,.,_ that 

t !d.8 t'ell•l• -, ..-ve u a basla.ft>r i.bl 8'U4r' c-4· vl-1 aa,-ntbM. 
!Ida etuO, Vl'8 to 4":~· \'lhethe nol\lllll Ohiek.m Nd 

blood ·oeu.a whleh .have - 1B C'JNl.taot. with cllNUG fl..ft8 JAJ'.&1.9. 
are tn •ch a t~ Ibey a1'9 no ama1t1'fe ttll4 wUl 8" 

---taate Sn the p~noo or f'Wflh a:.e JI :dt1il9 
mc;,odaenta ta. • • •• • • 34) · lndloat:. that then 1a a elteatton In lho 

l'IO!lfl.1 ch1ektm rod blood coll wttm 1t oc:aoa 1n eontno\ t,1a 

4iaoa8o V11UG• ftl080 A ID.II ~-- W.ff GOOCl!lpllshed. W d:rdl'lS 

variwe ftt~lWJ of di-118 With ll011\l.!l.1 --~~QVIN in tho 

ten ••• 'tho v11UO ~1d.na1u,t4 tho •11.a• t'lfteir -.ahbll t,_. .U. 
with• ,_...lQJ.egt..i Cid.ti aalutlon it fGWld that t,-Y-. no~ 

BGnllbJ.ve m- w«tld not ~limto wtisn hoah vl.t'IUI '1l\G 

Thu ~:t.pttoa wu ocnernod with JA.&11. ~tial ot the 

or tho .•~ when it -- t.n oontuot 1d.th ..... le 
4S.aoo ot chiakou ._. ~tlD4 with ~• 

.... VUQO an4 ~s.nution teau .,,. 11m, obleff1na I.be 01- la 

NDllttlvtty or caiut1-b11lt, or ti. _,,~ • the 41Dea1G p~ 

u1ttmat& elm tit 8110h a nwt, .a to apPl, thia o-. ot ~ln• 

a'butt..v or the ehlcbc ·f04 b1004 ooll to a np&d <11~1@ •• tor ~-

p-.noe ot ~le d~ Y.t.l'Ue 



Html ( 9) reportle4 that ~o,t• tltat 1184 bee ~1tllte4 

t>.,· Satluctnraa ti~• Pfft antl tn, .ond auboequ.onU, Mi, U.. 

soo.luted trtm t.llatl'i.1. wore no lOl)ger capable ot -4oorb1n8 a deteotable Q8QU81 

or trost1 vil:U.8 or o1ther stain or a tdxture of tho etalu or or ~ iri-

aisil)g 1n their preseaoo. fa ausaootod tlmt thle ~lmtloa phe...,. 

on.on ot tile e17throe,i&e t.'llght be an JA ll\£!. ocmaters,an to ••lU.'a1 sateott.m. 

tU.rn , , .fll'd U) sugaode that tllO amlntbatlon l8 dQ9 

to 1-oooptom on the red aell. & tatoe that tho vtl'U attllobtMI lbelt •o 

tho red cell roceptor. em4 aner 4 to 6 twun lt olute4 t,._ 1'M •U, 

vlt;g tho receptor bt ~lo acts.on. «thru.•to~ t.l'lere ue no J'OOIPMn 
lmrt on the eoll tor th VUUIJ . aDA 1it1ea troah YlNa le a<tdo4 to tba n-
f'j.'!~~ aells tht'rre ls no a«fflutinatt.c. &laa&l (lt) otat• t.bn _. .. 

~J.utinutton or e17throo,t• by 'llral ~••• JU.mt pt•~• ba9 no 

wlat!gJ:: tr.- ttw ol.1u1td.ot1l antsea...nttbodt waot1 • 

Follcmt~ t!te orl.gtaBl deecri~ton ot the phonam.eaon and t t1 ue 

1v the diopoala ot ~ . othar wo1ian."8 .bmto <10.ooutf.'V.Md 1•• appli• 

Obb1lit.Y to Ja 'YU-a otudle1 ot a IWC\ber ot lnteottons. Luab (JA) 4Cllell• 

stmt.ed t!:iat the Iilmt ncl oc,U ect;1nttm1tie teat la a 11pllaa~ to tu 
v:ttw!. ot t~n le 418ea o Ud ot tmrl plagne. She ~here ahOflttHI b,y 

tnbibit!on t ~ste t m.t t ll9re ts m eero3-1aal rolAt1oMh1p ~- the 

rt~~ ~ :."'flet ( 3 ) otut thm."e 1• no nu :olo3leal relstlon between Bow-

ettntl.fl lllt1~ vb'tW cmd 11.l.tluenm vll'Uoee. aim.ct (4 l oboel"VGd that 

vf.t'l.18 l'O 1•,uabakon aftor ataallna an hour or two en J10C11 teL!IPGt'atme, 

tbe3!' umtall1 hU.od to ~gJ.utS.ute. Cells a,mlutinatetl bf any o't t;lle 

intlu~ vlt"!-lHG atmt.lerlY' twated• ~lmt ts SA ti. .IHU'J& fubloa • 



.Qt tl.rn. fo thie M.fhflmlll _,. o10.ae1Y' • rt4 CDllA nN 

t1na-4 -, im e.1:omJo or ~lo Alu•• '1.li'WI • d t n waahed wtoo e.t 
~ ,,~nttl;f.l'\J with ao~l saline. llhf.'"'.1 ffftoponded 1n tml.Smt ,_ 'lfflllhod 

cells 11howe 'l iit~ ~..l. oubil!t.r or mt~nted oeii.. Tliie •otll. C'U1aJ.on 

•• ttvnte<l 'lifi1~ Ure 'ia1~ \tit~ ~~bl-0 cit ~ lut1Mt1fc ncmal tG!ll 

•ll.s• lntluena , • lm.'1.tietust, n. arid vsooinis vh,wcu, tiitW.lmf.DAteid t.b.e 

oeu. ln no ' 1 tuhlo!ll lmOIUltle d.laewm V'il'Ufl 1~aw.d llO V.faj .. 11 

U'HVe1 nlthOU6h tlw vu-w, uoud p!'Oduood t1,0loal a{ffllut;UW.SJ.on ot noDl181 

ool.18. 

Jrlo~w.L (0) •~ i.n~~od loo r.J..tor:atW! ot uhiaon •--· 

~1'•• t~tcd td.tb tm4 1 •nle d16leu YiY:tut. He ate.tea 

,i.t the les 111 ~1\-o apallt1 1a 1=pol'iioml t:o t'- >-• a 
talui1rulb1Utv ot' ,. bl~ •llll, Wi WtU ,1'med wlt.b ei.tlter ~ -

soue or notom~Oll• vi~ lfhG mO<U:fioatiom 1.n om~• t t 

1i.o.Umt t'l,i&taont with ~lo d.t.eoaao v .h tta ru•u not OO:n7Glllte4 m.t;b 

•~ tfmt fQllov J.at 4311«1 e>t Oh1ok ·~ by th.ta vll.-ua. Thia 

ph~ 18 d«maut:mt d bl' tba tfiot that l"ild blood &e.UAI ub10h 

ha~ boon 1»~atea. lt'1th ~title Alaeaae Vb ta are nill c:rapable of 

94ao~ms am ~1ne nr.glutt=ted b7 i l;o PllJ stmn c>:1.• Wl.u ·• !kw,-

ewr, old.ck tnbl.70\ll ffl'J.~h tulve boen. 1Ato0ie4 w ~le dim.laoe 

fl..t'tlfJ 84 boo.a pl'O'-tt.owala fiXY) llJCli lobgor onsa,tlbl.o to in!'Gct1on tit1'11 a 

lcthfll d-e of ne etieua ot· tml~ vt1UU. 

11oi'Btf.14 ll~} • a" -11ti:tt4 t o utlUUG· tho ohiOAtiaa rOfl oell ~ina• 

tie>n t t <J,!f l!'l; (d.@.!',1N>fttio a.id fer 1nffflJt1ooa b1,onoh1t1B, t:ound t.•t 

lnt~ot iou bJ110lUlld.tlu V iNS tUtt not 4&.Slnt 1M\'l0 11'0 1. ohiek:oa blAJo4 

t\Oll.n. 



~~s.r.tloa.... plcty ta tho 4~e or viral lilt Obt.ona. Moae , 

ni,,mm.,. 1<nea, u4 1iUtF~• U.5) otate \bet tho tf>St lflfl' be or Yu tn th 

()SngQoaie Of tOl4 -~ 4~. Th rt tOUDd '1mt red aolla 

t1:Je1 ue4 the tllioh &an Iallee otaih ot Jlaiue vil'uo1 tho Hol1to~. 

•A a tlrilitolbla atraJ.l:lo t u.,uu.e 418-... vi.we, unt tho ill> a..sa ot 

vll'WI. ftte, dGIIODota"4 al.So ttwt , .Ua J.nr&otoct with t;ht 

~tu 1r1mo atnaf.M were 1 --111.vo to thO :Mml.a ••~ the 

aaaa or dltte · t stab of that vb•, mt wero MlV aoultlvo to tho 

~e ,rum, end .~ oensltt to the vuwi. Th1a 1trvt).-

tisatlm <le-Ot1Dt~ • tba ~Voy't 111.fDotM 1th Uelroa.o.i1o 4~ 

Vll'US @ :told. pJ.asne UN ...... iuw to tho~ V1tut, an4 the 

l)Offlll bt.11'.IY ot ualbe the ~ine.tloa teat u a a~s.o a14 ln 

..... ,1.e ~ . 

b~ <m lt' the Slu41 of B:mM\J,, J.toeee, ~ - -4 ,..., (1 ) llflo 

tnvod~ the· pnm. nee end cc'1AOfmtm..tt.on ot ~stle d~ vlsu 

:tn the to-., ell ft ,el.ate, JllW\lth eecre1;10QB, and ll>looc1. 'tbat ton.ad t1-

hi£1- c1allomtahle YtlUe oouootna,s.on we pl'tliMd iii tho teoea am 
blaOcl _,, .. 'the vin11 ,_ preeont aow ~enll.J cm4 in 

~- 1n the bl.cod ooll.o tldl la ·the plaama. N:U'JtliG~ ilnpo1"MDt •oto.r 

found -. tMt tho vh'us ·ounttlllt; r,t the aorua Gld b1oOd usa greater wt.'11 · · 

...., atalU ot Bcmoaotle 4laeaN th4.\ll with othe1.,.. 

Ba.U,,. Ill.man, ~ . · · · · • no,1, Prttomuxt, nm BoJ-lJatee:Jt ta) 
-- an inVeotlsation or tt10 ~Jaabllt,, ot ~ . oW.okell ad bloo4 



toat 81'001'• the result• int!1mte that it 1 nonnal to apeat • oo.oaicte • 

blo detion Ul ~,lutlanbillty - chlekcn rc>4 b1o04 lla ot ditt•Nlt 

incUvtduala. 'flmy tunb r ,olnt oat that i.a. oolls tl'Of! •ooe•alve bloc4• 

bea ot ss.~e bf.Mt ovor . ported of woks• tend to give 11 ntboi- aout 

,1 ter with a g1 n lot ot vil'WJ• Rad blood collo tl!Ql OOYQft ot the ten 

bil'U t• ed .b&d a ftl"lat1on ot CJD11 ono tube 41l.ll'2,• 1a bfte aaooeoalft 

1l1tat.1ona ado owr a _period or a 1a1th. 

k onotho1' a;pa~ thee• eama tnvoat · ton (a) state that vll'WI 

mn t)I 1"Jate4 f'l'CG the erythrooyke t!u"OU&h the DOftllth aa,· attar 

taredllc. ln tbef.1- inYeatl{~t10ft they used i.n ntteaueto4 

YS.1'118 IN• 'leme, It 6114 D) etmla• tnoouluted lnl'ltra._u,. !'lol1!N 

(I) 1n ht.a atudle.e en dto ..... la otll.Okm wt.th !llwoutlo 

41soue rtrwa •• , •• thtil the oaeoi,,ttYG 0&pud.t1 tW4 oedmt.nablUt1 

m.ocllftoattona In IIUel\ IN&t 4 ro4 bloocl oella 1 penlal tor u 1eB8 • 
m. da,a. 



o OELretul :revs.. or the 11teature, it appoam that anl., -. 

nu«, 1N t»en Melo on Ja.!bl. altorettoa ot Gh1eJaitt\. er.,t~•• Sa wbiOh. 

bJ.ook.1.ns ot the aottoa ooOtUN4 Ill N4 .U. fl'Oa ._,_ 

urr· oted With both h<co1ogowJ CM bote:rotaeoua v.t~. (J.B). a.. prro-

Um,inary wrk et tho ViiginSa ,~oul.tval 21,:pe~t Station. Ua) DAS.oatetl 

thoro 18 an •lt0 t1on Sn 1.'04 oeU ~t1M'i1on fitter Ohloka hew ble 

or.poffd to Umlceetlo cl1$n.oe .• 

This b.wnt1pt1on ma divided into two prtu ro~ tho ptll"POIH, of 

ooapul'illg J.B. .DYJ1 ul.torat1'"1 ot too ~-1llA\\,1l1ty or chioken red • U.. 
'l'ho t·trst Ft\rt ffl18 oeinoomed wt.th tube '14.Jf~tir..t1on or tho ad ooua by 

the vlnil a,~thwtini ~-t. Tb& latt-Dr pt.\ff dNl.t w1,h tbo egp..J.Jaiaa• 

tton ot o1tratc.'d or whole bltlo4 \w the vu'al t.&SglutiD&,t .uc &£JGbt OD ct 

gleao pl.ate. 

1. ~ to.df118 .M4 &pJ{lrllt128 

YJ..m! 'rhfte stmw ot Hnmustle d1SrJO&O V11'WI (HOV) wh11h 41ttel94 1n 

thotr puthogeleity for oh1oks wre ae1ecbe4 tore~. Ono--, e atl'llin 

that Amllt"unted r;ld.me.rll:1 ruptm\ory ~ . obtnlaed tffil\ Dr. z. a. 
Bfflmcletto cit the Nev, 1eraoy !bcpQr1m,d st&U.oti, Md kz:wrlm u the Hew lo.., 

!::l> atmtn. lt m,4 ·betm given tho nl'Gln 4eelsn,atton or m. at the ~1.nl& 

Agrtcul.turel ~rlnant !3'Wt1on end u ouch flM Wffld b3' the ct1'hor. !'Ma 

at:i:-aln hall bad Um 14th egg ~I089• '?be socond Btmin roterl'Gd to in 

th~ tn•lt1€elllt1on as • • gnw •••tt llGIYOU$ .-.p1 Iii aa 1801.atod bl' 
Pr . 'I• . Beach or O&litom1a and 18 km,wn u <al.Uomia atmln. UIM. This 

had boa au: ,, p:aa · .: · • 1'he lfiet atmln, BJ., a a1u.wSn ht.ch 



_,_ 

~ueeo vor, 11Ud eymptoms , .a o .. ained .n,oa Dr. u. ~•• ot t.hc 

Im 10•01 &tpor~at station. 't'hts hn4 le'1 its ?tltb 9'!8 pas._. 
bm!tJtJi1o; 2t YJm &!V•'D.!U fhe Mthod used tiSS · . .1.'lQditf.ea-tJ.C of ~•s 
toohnique (10) . All or the VU'US etNU WJ."$ PllfiPf•:rcx\. lt/ ~t1J1G 0. 1 

al.,. ot Ultoot ·1 ~.ntoio 4'd4 jato the ~le saoa ot U -, o14 

ebSok ami,01. After 48 h.tt.l.1\1 ~t 1cm at a,oo tho •~ fflR'9 plr!\ed 

t0 c ovem1gt$• aod bl004 t1"08 ~olo tln14 _. 1Vti0ved '- toll~ ~ . 

&Bl ,~ vll'l1GOll wo• ato;ed at f,00 !n the thW atut • flm tmM lot r;t 

Yit'Wf waG Wt&d tor .a te#O• lone ot too Vi:UC U04 WS ll\&:N 

tt.n • .fJilWtth ol4. T'heao .,,_. ot nl."Wleo •• tom.oliaod "1th 0. 1-

ro~U.n n 'fflMk beft,n 0$&• ot .._Silo 41~ -.y be .lm.otivattid 

11" ~ . and yet ~1n .~ibll\tias (6) • 

.Ill 91111 Qdcken ~10Qd •= onlleotod s.n, stei,wUe ten tub':la. i~PJOXl• 
,astelJ' l li11. ot blood _. obtatmo4 tt'Ull the m.ns wb. ct ems.~. 'lhu 
•• dntat lnlo a ~J.n,ge o~Wna o .. ml. ot a s,; •lutS.cm ot tJ041.m. 

oltmte. 'the eeU• •• •~od t1"t¥il too eitl'Uted' b7 eeftlll"U\t• 

satton nm.4 shed ttniee tbtcs with qmmt1tieo ot ..,.1ol.os1oa.1 4k\lt «st4.a• 
lion eq\Ud to $ to JO t~ tbs vol.UM ot ,ttadw4 oella. tho wcahod cells 
won then N8'1Sptillilod ta tl'Clh 88l.t sol.ult.on, t.mnafeft'el to · s-4une4 

tube osa.<t oantrit\tged t•or uaftl.¥ 2.0 Jd.latee at 1{l)O r .p.m. Tho volurJD ot 

.PIUZetl eel.la 1!.iMt eotiutod tu'ld a l.Oj ~- .s by &4dlns 

wff'iof.eat aaJ.t eolltti• ~o roaeh a ?<4ae ).0 ,Smee that of the pa~ aoua. 
·1?heN. we1e atQ"4 et , 0o. J.-.OO~ tu aullt Ill> ~ell l~ suapeMion ulll 

oonld.n ma u .ooo to lf,000 otUa Vol'••• 'm1is hfie i.n dot~ ctm 
11w. lmlll ~lo~~. (ll J. lwtt ·ooo a o. x,i ~ .Son ct 



·thoaw -no made. 1n no OOH ,~ e, ._.vonaS.• Jwpt lcq;or ttum a ••• 

ttlt:out -11 the titn't1UtJlj e.cc~Uilhed ~th new .U. and ta,eb lll8• 

J>U».Violla sin• OllO ot tho. objttei.tl.ws ·fflUJ to aoto ~- Sn thf,. IOU•• 

lilarllm!lmJla A aOtllttontton or mm•s toot tn) _. ued t~ 

tor the vt1Ua...U. tltatlou. Drf.etl,y1 tld.a oonatna ot ldxlng 1n 
r 

olm1caU, alaan, .l"OUDtl bottam. teat tub&a o.au .i.. or o.oo)i ualt 

solution, 0 fS Al. ot tho 

rontlJ.nso aaAo nt 15 imte mtci-n.lu tor one hour, ~tut sooct ou.rco 

ot u.~';ht. 

!11411« jja J.111. Obaorvat1oaa uer • • at w. ao, 40, end 60 a mutes. 

Tho oorU•r rtad1ng& wcnv taa&'t booe.118e ~tillllt1on-, <>oour bl t1-

t1l'St tuben mther q~ bUt 41Gappoar befoi-o t ho tUlnl ~cllago -. 

Mdee i't ~4iat{ m o.kt W,Sng Q .trJ.n'Ol' at a 6f1> the Wbeo 

w1tb n {t~ok tU~l-, Ql'/01· the wotm m8 used ror 1•-e.tu.\1n& the 

test r.ooulta. 1n tubes 1n which no ~illat1on oow • the colls 

Nttlod tl a <wntWl 1 (lomJ'CQted rwlld dS.00. WheJ.!'8 ~ i nnt1cn 

fflldS mxlM.111 ll pink t1ll:l oov· ,.oe4 tlt0 entln bOttOM ot tho tube .., lt ·tho 

elur!lPD t o tbo bot1) or tilt> tuba .- the point or oettl.lrlg. Jn'ler-

~od or~ :tod ceJJ.s. 

sane :preltJdftf.lry t1t:mt1ons re do • oel.l.s oolloet tron nolUll 

chiekene , U.01.lle a1. in. and !i2 atrunn Of Yh'UB 1t1 tb& teet. Orw of tho 



°'91"- all. ot>jecnt.,_. ct thh m'\180tlsatlon .a o Moartaln wh1ob ot the vSNe 

Glatu u«t ms th• belt $8Bluttnator. ThD bJ.gbeat titer waa o~ 1fhon 

Bl et.in or the "1 r.us 

vtth the 11 nnm. 
,~,, ttleae prelJlltmn.7 ,s. tmlmm lt deo1"'4 to t.nocul.ute 

undo,io lavootl• 

8(111oa. 'r\1cmty 1~ ohi CO-DI or vars.ow, bl'Md8 re u.ae4 Sa the aped.-

moat• mt th,~ tlat& 1nOlltilod ill thla rw,poft ooncerne: oni, tltbcMm, ---
ttw, ot the blrcla GUO~ to 11 d188aM bet'D:e t he ,09' in ban4 

--leted. V'ClriOWl r~pe ot ohlctmna N booulaiWt'l int:fflCWMll.y with 

Oi:18 or tuo 4J.'!opa or a~lo tluS.d oo~ m.. m., IE atat.M or 
vi DJ..ood ·· w 4 • OUbeeQ.WZt to lnooul.atioa end OVOZ7 eooond ao, 
tt10reaftor tor a per.loo or ~t to ton ~ . the ~1.ndioa teato 

wore m4e wtth o. o:i& WflPCln&1on or tba oella, S4 to 4ft houri oU 
.had been mrou a1$ 11,oa. Cella tlUA •a.ch chick wa tlta,ot with ob 

or tl tlwoo etms.u ot v1ws 1n 4oohl..Utis c1Uut1omt ana th ttota0 teohnlquo 

st ins tllnt 11iU"e 1ilOOd 1n the tube auq~i.lmt1on .notl1od, 

Nl.t t\M ?Gae 

ti.1tmn1&al alt !&Ell All ot too Vlm.D ftft& Pfl'JBl'ed u in pi'Ad 

A ,noovt to~ the hot 1..1., thoy WN fomull-4 id.th UftOUII conoentftt!one 

ot to11DUllzi. Lota of ch ot" the VU'U8 •••• wore tomal.U!Ad Q 1IIGl8k 



• 10 • 

J)d. SlJ.I In port ot the apJ.4-9lAt• ~tlt 1.m'tt1on ten bloM •• d111a 

r~ the wing 1eln er ehl«kffllll into m 1$ $Glut1oo t.'.f amU.• c!tato. la 

Q.JJO\\J:tor .~rt Of t .ha ~ril~t I in wh1.oh ten. oh1oktu WQN lWN , n pQll,0--

ture ,~-a• u,te la tbt,1 wi~ •~ ant cola blOOd • us 

~J.-rel&SI ;:., ttmp ot blooa. a_pJl"OXUUitt&l.1 o. C()f; mi •• o111he:r e1, a,ot 

or WhoJ.o ·· · w1th o.oo Ill• ot the V&:&"l<JU vinw "'mt.Mon a 

p~\o £la&•• ••:~ light 8QW.'08• 'Ihle pl«to v.u c!tv1du4 .a.no ---- ot 
Ii • • 'flw: loo, u.•t1 to ~1aow the cS.tatCJ4 or~ hlo04 we• ne4- ·ot 
nio~ .S.re 1~ la l~i ttlld Obb11;t)• •1th a clleme\er et 0 . 4 

nw dJ!'OP of blcod -. id-4 with thf• 1-, t~,-t1"t• t1taoe. 1:he plate 

woo thun ~1¥' :ro-Mte4 ~nd ah&r a tn eont\# tl1• teat ._. roa4. 

iea41:rut .,!!!. teat Arb1 \i-ary u.nt ta or • • • , a+• $t, and . .., ••" obooen tor 

no 41ggluUnir. Uon to m~xa: 1 a gglutination. l'he a rbitrary units ot 4rt 

throQ&t, I+ were ba•ed on the g.rndaU<>A ot t he etze or th@ cell olumpe 

on. ag'1u\1n111.tion. Vary tine agglutiMttoa , just 41scera.lble with tbe 

r.uiked •>'•• waa eoll.ed i;>lue . No ac~-;lutina Uon whatsoen:r wna called ne -

tive. 'the temperature ot the llit(JltttinathH:~ plate •t1a .lu;pt. at approxi:o';ately 

room t•ffif,al"t!itu .re u.nd care wae t aken not tu R~t tlie plate too hot fror 

t he l1gn l aouroo . Heat a, , poared to 1:aht bit agw:luti nfl.lt 1 on , beoaue• 1 t 

b 4e4 to dey up t h& Y11'1J8 and blood before tte :r could tiggluthvt te . 

a. r-roce du re 

ln 8!!:'.ployini the plat ttethod i t ins decided to uae ei tt',er ci trl1. t a 
or whole blood rrorn t.-•nty•eb ch i0 ~; e .tour to aigh t fteka or •~• • Blood 

waa aro.wn rror t t~ wln.e: vetn. , el thor by eyrin :re- or needle punotm,r,.e ~nd one 



dl'Op ot t h1a •• mixed on o GJ.tloa ,plate w1th o.oo w.. ot the v1.:un etra1n 

tmtlor tn.wet lelrli l on. 

!m£1s!U ,A• J!l !&i.Wt. DEIM\ Four Oblak& trtlt4 1n41 Vidunl. hOU re 

choaen. '!'ho nUG1bem Pt:420, Pt::4581 J.'0&.'ffi1 ,m,t P06EL, rop:reeeat oh1oke, 

eight ot age , i'J."OIJI ht)M nuabered 42, 401 47 , and 481 1"'& J)O.Otlvol.,1 

o shown in Tebles lV anu V. Tho.au birde re~ bloo tor tour aucoeool 

ooy to ooo 1t tht1re wae an, vade: 1on 1n the ~1tlllb111t7 of betr 

blood. Olt.l'Dle4 b1004 mis used. 'Xlie cb.!.oks fflil · than lnomlbt-04 satxena• 

sally with Nl almin ot HDV and tor se,mn suooomd,v db Sb.only 

attex- t11e1 wnre ~•d to a ?JuwO\lstle 1001.otton w1lAln.t: ubo ~, 

wore bloo Meo & week. Tbeue birds wore bled n1noteen t!tlua during o 

perloo ot thirty even ~ . 

t or t ho f1mt two fJ10k8 ot bleed~ ill v 11"1.lU traiwl uaod as 

t hl't viral ~ tnati~; U~!&nt .• ~11 ni. m, U(l tm, WG.Ni t11il ited with 

o.os o. 10~ 1111d o.1s::& toisUa. Thia was d<JIW in onwr to oo nnt.n 

tho ~$utlm;b1Uty ot t h~ throe i rus at:m.ins under 1nwst1gat1on 

(see Tabloa IV and V). 

15m9~ .a. .11PMEII U Jl !&N fODlM In Oldor t o U1 l!JM 4upll• 
•to t1l9 alX>Yo e,q:,criuet tour c.tiloks, t ,iur weoktl of Qgo, wing 'bmd. 

n\DOOt"S .P~C, :PfJdi&A. 1>0470, 41\d P047D, m>re choe They WOR!l bled 

two 0010 betoi ... tnooulttt111ir, irlt :'l!iooeoll.y with Hl at 1n ot 1mv1 then 

ilnU,y for a per10tl ot ffllK ,than t!wy ifflNl r<,r..ovod to Nowoanlc 

1aolnt1on bo • wtw~ t hey uo.re blc-d tffloo n • 01tmt$d blood. 

uooa. VU\18 atmiM Bl e1nd m t .t"Mkd with o.10~ ana 0.101£ tormalm w 
U.4 ft& the V1l'll QC6liatlmt1QI ogont (ooe T&blo Vl)e 
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this inve.t t1on _., the J,'Oaalblo apt,lioabtllty of ,J,ate method 

ea a c'l~te 14 ror Mem.,o,atl <U.aoeae1 whole blood hUI u wi• vein 

pmcnwre uoed ia pl.ace, ot o1tntod. b1o04. Five chtotm, ·row.-.,.. 
ot .... Wing oond ntWboJ."8 U00S. Sl-"0431 • 04\at , IPOG , and ~,.r 
•• ei-.oacm. by wrn-. blod tTlO \loto lflooulat- uitb m at•J.n 

ot mw, then Gaily ror e period o.t tq d.llye • aoopt to t ltc tuat cwr 
after 1noou1.a,.100. Viruo atrew m. end m. ro-.l.uod r11th 0.10, U4 

0.101' to.lll1Qlln. wero usc4 Cll) tho vi.rel ~inattne 11, (aeo ble Vll) . 

!l!m!~ j, JI. !&DKt ftU'IMI VlA\te ~,s.m:.,1on osts WON Will on 

e1t :tsetl blood tnkon fl:'CD fOUI' cbi0k8, SP 'liRYllltR of &go , wtac btln4 

numooa l'04SD, POG,SO, P<JdD, and POi,. wh1ob re tnooullltea wi t b. Bl 

nwin ot mw. Blood .., diuwn-, (lqe subQeq._umt to inOoulattag with t he 

81 • .S.• '1w birae wel"O then bled tor ti,ri auccooalve d.aya when they ffllN 

l'9'1090d to tho Nowoanl.e loolatlcn hOW!l8 llhGN thoy -- bled iwf.oe a 

•• tor two wuoks. Bl and Bl etftJ.M or fflN tNn-.84 with 0. 10;-S and Oel6~ 

tol11\Q1Jn wre used aa tho vtml ~ts.mi~ epat. 

ca:part.nent pertomeil with whole blood 'bakon trca t1vu oh-tab .tour 

weaJw en.,.,~•• l'laboro SP04al11 SP065t, 8PO&GB, 21'048 , and aPOllli apio-

aent cbtako troa. ind.1vitlual httu. i'hey woro bl.Gd two ttu,a botoro lftOOU• 

latir18 with m. 8'1taiJl ot mN, •aet>t tor t ho f'imt 4tty atter 1Ao0Ultitloa. 

VI.rue atftt.lm m. tlld m. iNUte4 wt.th 0. 101,1 and o.1B1' ro-u.n • \l8e4 

o tbe v1m -lutlnatlng ~nt (aeo '.t'able lX) • 

.l!P!r1raanl ,It !I!. J&H &\DIR It we.a 4ett1dod to IJlOOUh'lte tour cb.iolm, 

tour wettko of a.go• wtth Ill ata1U ot mw. !'h.1a waa thlll .etoai vuulOnt 
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et in w.4 tn t he tnvoottgat1on. fl11dm with w1ns bcm4 ~n P041A., 

Pat.nlt. f'019D, tWd Pt::>Wll woro ohoacm. Tho, w ro bl.84 ,_ .,., heft 

J.nooulated w1 th RI at · In ot lfflV • 01tat-u4 b'wo4 e4 Sn taM 

plate ~lbatJ.on tena. arm ~lttSO won oontime4 tor a 111Nk, at 

h1ch Uu all bll'dc bad CU.o4 ot tho dltsoru,a. 



An 1nft811ip*!m JaliU. cltowtf.Oll or th UMl.u\tnabt.U.'1 

or ob.ioke.n · r,t~ lnteeto-4 v4th thteo 8'nJ.lm o · dlo• 

N88 vbul bu ·boon m4o. In odor to 4.0 thJs . 84 •lft~• wn 
as)al1Deto4 'tV vlnl asd.ninatu,g ~•te by the tubo ~l• 

.Uon tanbo41 en4 •~ ottu.•tv4 OJ' mwl.c blOCJ4 vu ~lt.wted by 

the 'f iml CtgGQto by the pWe teotmlqae. 

A. 'fabe ~lmtlen 

'J."bl4Gta~ (a\Odafaln~J.-uand · . . 0.,.1.n 

t'abl• %-ut) tmt ,,at!allon 1n titett ua tOUDi amcmg nan-s.ateetod ohiobe 

"4 O.U. tJ.GU d.ltt .... iaUVS.4':aa1.tl. AtlfW lllfNllon, JM4 aall8 t,-

nlffl..S.ft bloe4_. of llilla1e blrt Oft:r. • perl.04 of t1llO to •S&bt 4o,ra 

... to 4-0J:OUO la t ,,.r Wttll a mb.dam WU J.~ohN.. Aftoi- ,. cells 

JNMoheft thla mt11tmA 1n ti.tor t.blty toad to reiu.m to ao..i l..u 1'SUl'08 
1-11). 

118 baa boen ~toaod 1-•~• thla caglulia\ioa ~m 

i• Id • aluot.cal mtgaa.-tbo4:, r.otl•• bU 1n ,hilt t».ff8'1{£at1.on 

11 apJ;ot\nd that the tat'•ioted ·Nd blood. oeU. won GltwNd 1n 8UOh e-, 
that tb• uen no l.ollOr oultl1e to ~lar.ltlon by .._.le 
Y1J.UO as ln '1lo no.mlAl or tta11-ut'ecdt0t1 el'Ft~• A 4a__.., in oeU 
ii.Mr 0:- uedD,tibabllity la ahM.l piaptd.U, (~ 1-10) SA all 

ftftNB of tho blrta taste4, but not with oaoh V1lW &Rlld.D -,lo,ed la 

the .... 

'lat4oo 1-nI e;tw the tubo ~iadlcn ttwm or Jl9d hloo4 

•Ue fiQ!l non et ~ho tt.f'tooa o.'dcJ~, titt'ilted wttt1 m., JQ.1 Qn4 lll 

Yll"Ua nlldna, ~1•elr• lt •Ul be XIDted that 1lt elmooi aU ot ti. 
ohlct«>no. the tltern ot thct • -,114., t~b• 01r at:dh tar• afteit latoatm 
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1'tw aaiuttaat.1on ,,._,... ot cll1Glk& rod blood oolJJs 

with Bl nlllin of lfotrou\le 41"elo vtiwa 
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lWLW 060. &&O MO 1GO U80 "° 
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Cblolmn 

1.\ibl, ~1Mt1on tlkrfl of o.hiaken Nd ble04 Otll# 
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an ).c:ui,r 1;llan t an,· other t 1r, • Thu tnd1~tea ,,50.in• t-bet oo 1ntoo-

t4.o n ot· &ch or the threlo v11'WI at progl"8ae&<l the lu1 ooU. ao 

to l.Oao tM1r o«w1t1VSty to1.'" JIJ!t!/Ct\Gtle vuw,. 

a. Fk\10 ~1nnt1on 

.~ Ji.. B- YD dml& \'«bl.ca IV ·ntl V lt nVAY be •• 

(at O 4ttp'a) tt.t tho &lCJ.wt ot ~lnabtllty ot nm-s.nteH'$N •~• 

ayte fflUll Mrlv ~nataat tram dey to day f'or the viral ~i:l.utin(t 

~di•• tilt 1t ffl1D partloulaJflq tlU or the Bl vlruo stft\J.U trated 

wlth o. 10~ iltld o.16!' tolMlln. Afttlr tffl>lw ble(,41~ t.t wwon-

etmted tbat the tm vil'WI atain ,~tecl w1th all ootteentntlana ot 
ro 11.n fflffl unsatunu,tor, us tho v1ml cc1u: i.t tne ft60Dt to b& uood. 

it at ooo t ime or an.Qt.tmr durinc t ll$ f'<lUr c1&,? ble«U.tll~ J;iOZ-icd tos:"G 

ioooulatton. 1-.Jao, t he m. $lld 111 trabw 1u~~tod with 0. 0&.~ to1'l11&11n •• 

\lll.af11i1afeoto17, ·• tt~e no1't1t4l coll.a ell fotu- b11'&1 iufmlSJ.Uve 

to l t on om 1.,a, or fillOt.oor. ~ · 211 vi1'uo et11l.ln tNakd with ol1 

conoontrut.1ona ut tomil.1n and m. Gn(t al et.mtns t 1'tiatf!Jd w1tb 0.00~ 

f()•ll.1n •m UUlltt.inotcl:"I ae rtral ~lutmatina i1gcmta tbe1· •re no 

l~or used in tho 1nvootlgc~1on. 

ayaptM'!D ot tt,o di.seBue end 1cuw11t1v111 el~ or tbc rod oeU.e 

a1n)On1-ed on or nb.:.ut tho fl~ t'tlll.:,, An thJ,l&O ot the tour blX'4lD wand. on 
t 1- M.t~li ,mid utxt.,li aa.y nttor Snoar.&lbtf.on Nd calls two ot t he 

bb"6a we:e i.Mono1t1ve t o th@ Vtffl1 ~iMt.i~ .nts. Oll the t~b 

day bhor t.nrect1oo ohiokon nualx+r tou.m aueouabed to tu dteeaoe. When 

t h~ Ul'Ytlll.~3«,ttt · b0otW'IC 1.nm:SM1t1ViJ or ~rls' so t he,- remil'lecl !Msnot• 

tlvu tor u period or ten d5ya to ttJO ~ . whon their enet.tivtty 



'!'ABLE IV. 

Degree ot agglutination or eryth,rocyt s, by plate method , 

t rom ehie1ta• inoculated with Nl strain ot Rewcastle cUaeaae virus 

rouo PC45B I 
Nl N2 81 N2 sf .15 . 05 . lO . 15 . 05 . 10 .15 . 05 .10 . us .os ' . 05 • • 

0 3t, 3" · ~ a. 3t- St, - 2t, - .. .. - 3+- 3+ - .,. 
0 s. .. ... 2+ 2• 31- - - .. 2+ .. 3+ 
0 3t .. 3+- 2• 3t- :s.. - • • ... - ... 3+- -0 - 4+ 2+ - 4+ 3t .. 3t a.. - -l - .. + 3+ 3+ - .. • 2+ 2+ - - -
2 3+ 4+ - 3f. 2+ + - 4+ 3+ 3'· a.. - - -3 3t a. 3+ 2+ - - ... 3-- ... 2t> 2+ - - - t .... - + - - - 2+ - - - Sf 

** 5 - - - - - - - - - - - - - - - - • ** 6 • - - - - - - -** 'I - - - - - - - . -** t - - - - f . , >: 10 I a I: D I -
*"12 - - - - 1 *"16 - I 19 - -

23 3t 3t 
26 3t 2+ I 30 3t, :.,.. 2+ 1!+ I 3S 3+- 3t- I 

I 
I 

I ,, 
Chi cks 8 weeks old when e~eriwent ... started ,,. ., Chicks showing aymptoma 



TAilU V. 

Degree . ot agglu tiaa tion or erythrOcytee, by plate method, 

from chtoh• tnocula ted •1th Nl atraln or Newcastle d1aeaae Yil'US 

?0478 P048A 

Nl H2 Bl Hl N2 
. 05 • 0 .15 .os .10 .15 . 05 .10 .15 . OB .lo .15 . 05 .10 • 5 

0 + .. St, • St St .. - .. St - 3+ 3+ -
0 + .. St- 2t .. - 4+ St- 2+ 2+ -
0 - St a.. - 2+ - - a. - - - -0 St !+ 2+ It - - .. .. a. .. 2+ - -1 .. 2+ 31, St- - + .. 2+ - - - -
2 .. s. 2+ !+ - - + .. 3t- a. 2-r - - • 
3 + 3t- St· 2+ - - • .. a.. - f+ .. - - I ••• .. :s.. 2t, 2t - - - - a. - - - - - I ** 5 - 3t a.,. a. 2+ - - - - - - .. -** 6 3t- 2f- 2t, It - - - - - - - -**7 + + 2t- s,. !+ - - .. 2+ - - - • 

** t - e. + .. - - .. - - - - -** 12 • - -** 16 - .. - - - -** 1g - - - - - - - -** 83 - - - - - - -
26 • - - - - - -
30 3+ 3t- 3t- 3t -ss St> St - 3+ 

I 
• Ohicl!:a 8 weeka ol.4 uen experiment was atarted .... Chicks showing roapiratory • Yi'Ptorn• 
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ilnd,es,t I,. a»R;t!90&1 9'.& XVII Gilli J'JMc \\Ible Vl it my be ... 

that H 1a l;lOOBlblct to &tpllo:ltff SOM of tbD lmportant rosulta ot the 

11 oete4lttB: ~u•r~. nt.oea '1"a11tome end ~rJ:Oa,te acnoltlvi:t1 o~o 

appmu-ed the day. !~ blood oella fJ!'!OfA thrioe ot th& ro~ b1JS ·wue 

tnsormltivo to tbo NJ. st~ln ot t~lo 4tau11u,e vimo on tllo fifth day 

~r tnoeultit1on mul they i-..lnc4 ao tor a period ot tea a.a,a t.o ,._ 

\'IOOJm. On tho ninth 001 &ttor 1DMultatls bbd mwi-:r PQilO suooombe4 

to thE> 41ceaae. 'rnble VI ulao &emcmst:at• thnt m. ViNS to--11»4 with 

OJ.oi f'o alln is not tistiaf''1otory tc wu1 es tbe vb-al ~1.Mting 

filget S.n the plut<l ootbot\, s.in00 er.,t!u.-o.,_a trM tw of \he b11"da na 

t.uensltivo to lt (non• cmluti!'ml)le). betore t-oo b1)l."(1s we.re tnoculatted 

lf1th tho Vi~ The WHl or \hi& partJ.eular 81it"«Sll t ,NJ4·too mtb OJ.Oji 

tomalin •• oonttnood thl~t too plate .mnb.o4 uwciatl,efttJ.oa. h-.VGr, 

1n Ol'¥1•1· to hnw a c,~ptu:-1uon ot the~ or ur.i&lut1nfltlon ot tn. 11. 

&l1ld m Qtl"t;lim, t~tod vi.th thtt o oonoontmtlon or ro~U., 

IIPSP£1Mrtt I, iml&E)H .1£,JJ13Jiat -~ ll'1th t:b8 use oE wboltt blood, 

lu pkoe of' 1& of oltimtc.d blood, 1t I/JIJ.'l bfJ aeen f:rom ~bl& Vil tbat 

•!Yb~• aentd.tivity to lift1nali on tbn th1l'd &11 .otter ~ -
lut!on. Synpt1a1 of' tb~ 41~ o, leg Ollknese ttnd dmopina wtngn u weU 

u l"'DSpt~r.1 s~oma• Gfipe&t"ed. t t hla tttae. lt u e.lso laltereatin . 

to nmc that on the tbll"t\ day attoi, lnoeuht1.c:m, er,thtvOVtea t.Nt Ghlok n, 

bo7 aPQ61! tAn-o CQ'JlPleto).y tau,enoitivfil tot riml aggJ.u1nrat1- epnu, 

and tMt tha.y ~tned eo tor • port(Wl ot &ilt days uhc the b&:.,\ nommbe4 

to th(1 dis8'1Ge. It my bo $Gen tmst br thu atatb. &tr after ~tlca 

that two ot the fl'fflr) bln18 lwd died troa th d1oe • • their b1oo4 bovine; 



Degree. or agglutination ot e17throcytea , by plate method , 

trma chicks• taoeulated w1\h Bl atra1n or Nncaatle disease virus 

PCfs'10 ro 4.'1D 
DA>'S 

AFTn. 

0 ... St, 2+ 2• 2• .. 2t a. • ;;.. 2-• + 
0 .. s. s.. 2t .. + - 4t- a. 3t- .. - .. -
l ... a. p.,.. St, + ""= 2• St- + 3t, • -a .... 3t 3t a. • 2+ 2+ • 4+ 3t- ,.. • :S.· + -s SI- 2+ - .. 2• "' · • .. 3t-••• .. • + - - - .. - - - • .. • 

*>15 :.,.. - - - - - - - - - - - • **6 $t, - - - .. - - - - • **? - - - - . - -
9 BIRD Dl:!l.1) 

*1111 • - - - - - -
** 14 - -
** 18 - - - - -

21 + + St- - - + -
25 + 2• 2+ - .. + • · -
28 - s. a.. - - • -

Cb 1ok8 4 weeka old nen e•perit..ent wa.• aurtecl .,. 
Chicks s howing respiratory a ymptoma 



Degree ot agglutina tion or whole blood, by plate method, 

tr01t cbic!t• t nocuuted 111th Nl atn.1n or Newcastl e 41seaae virus 

~ ' 
Cl '"-t .. 2.PC43i: !FCf.31 .,,. 

0-'Y~ ~ , ,.& Bl. Nl 81 Nl • ~1,- .1.0 .15 . 10 . 15 .10 .15 . 10 . 15 AFTWfl IN Oft,1.A'rl• 

0 3t- s. 3+- ... 2+ 
0 s.. :5t- - 4t- St 2+ -
2 ... .... 2"' + .. 2+ • ••3 - - • - :s,.. ?.+ -**4 - - - - :a. 2+ + -

**5 - - - - a. 2.- - -**6 - - - - a.- 2-• - .. 
**'1 - - - - ,.. - -**8 - -- - - + - -

** i Bird Died -f- - -
**10 - - - -
**ll I - - - -

• Chicks 4 weete old When experuwnt was atarted 
° Chicks showing symptoms or the disease 

2.PO.:SK 2P046M 

Bl ,a Bl Nl 
. 10 .15 . 10 . 15 . 10 .u .10 

s. 2• ... 2t-
3.- 2• 2• ... 3', z., , .. 2t ... .... 3,, 
St- 3+- 2+ a. 
3t St, - a.- a.- -
3f- St - + + -
3'- 3- - - - - -
+ + - - - - -.. - - - - -- - - - - - -- - - - - - -- - - - - - -

2P c,9r 
B l 1111 .1, . 10 . us . 10 . 11 

+ - -- 2• - -
3t- 3t- ... -- 2+ a.- - -- a. 2+- - -- + • - -- - - - -- BI RO r;l ED ---- I 



·'boo<at ~lnabl. bef'Ol"O 4eatll. In ,iatns \lhol.G 'bloo4 it i · IJOSt 

dlt ricult to lmOff' wbatbor to oaU ac:ae ot tho no.ctlcma ewlllwd •• poet.• 

tlft or nagatlw. S.. i1cu-e donnttely pos1t1vo while ~en m cm 

tha bol:'d.- Ufto. 

A• a , Iltil ,llal& be ot t he alli c~ unod 111 1h18 

ubow d a, tJYffl.Pt•e ot the <U.11•N oz too mah oMQSe 1n ·the 4ee;Ne Of 

emtlfltlnctton or thof.r or,tbrorJt••• '1'w(j oxplanatiorus may be otte."4 tor 

thtn. D1 111,mtn of ff.mre,nnle 61tJPfffl vll"lffl im knom to n ff1!"/ mW one. 

lt h11a tWe<! Mc e ft~ine ,n.tbmt $l1onlng eJ.'f mal'ketl symptmtt or tbe 

4i~ (12 ). Sin® the#~ blrie, Wl• NllllQVed t o too l'low•stl c l&elallan 

t>utldf.ne toi:t u pertott ot twe ,~n without sr.O'll'!ng M¥ ~QOla or the 

a.taoan it l s lce1ca1 to a tb&t they botl!Ol!lO lnnmtzed without &ho.-

big too JtlUOh &an€;& 1n too d~ ot ~ 1:.-~t ion of' their 1u:yth:J."Oo,wle 

Xt 18 alao J)Offulbla that duri the per10d 0: laol.Gtis thee~ 

mq bc.'19 boOQ!le 1.11Maeltt,m to th• rirol t-lut1n&ting ~to. but scon 

ptned th.fl1r ll@;l~l.u\1oobU1t7 . It tJaY v..oon !~ rabl.Q VIll t .mtt 

btft•.m t"' nmth and tld.rtoomh d'1 • tier lnotml.Alt-lon th& dog1'ee ot 
ecghtttnattnn 1ffl9 aboo.t hlllt thnl ot tho aaSma or no--1 aelle. 

Thia eqo~t ~rtd; tl the lm,pmetlblltt1 ot waf.lg Hl. Ylrua 

etwtu d 1lbo v1m l BMlutinottns agent. 1n the phto m.etllo4. IA two ot 

the tour W.r4a Offed, eolls f:ra:1$ MR..e.noaulcto4 td.1'\e ta1144 to~-

t um · •ttb the Kl vim1 etras.a t JU1ted wt.th 0.10,;e nn4 o.11}$ tol'l'illllSA. 

.!• ll'tp1Jsdl Jlt& !lmMf IGDWI 'fable IX del&CUta1J• th144 

1l1 otnin ot Hcmoaotle d1ouuao vtwe alt rs the rod blood oel.lJI. On the 

ten.th du)' fltter inocu.lt'Ation bl.004 f'roJ!!J all 1•1v0 ot the bu~ use4 

~ lfte.l.1' 1n8tffl81tivo tfl tl ·v1mJ. ~lnA•l.ne ogenw. lt .a, be 



l'klil.E. Vlll . 

Degree or agglut1J13 t1on or erythrocytes , by pltit• me thod , 

rroli. chicits * i noc ,:l ated with Bl atridn or NewcasUe d!Bease vtrua 

PC638 PC.SD i Oil"IE 

Nl Bl Nl m Nl Bl Nl 
.15 . 10 • 5 .10 .15 . 10 .15 .10 .15 • . 15 .10 .15 

0 4+ 3+ 21' .. 3t 2+ ... 2+ - - 3t- 2• - -
0 .. S.· a. .. 2+ 3'- + - - 2+ - .. 
2 ,f,+ 3t 2t + 3" a.. •- - 3t- -3 5+ 2-t a. + 5+ 5+ 2+ 3+ 3t 2•· • 5+ 2+ a. 3t, z.. a+ 3f> . .. 2• - • 
5 .. s.. 2t, .. St· 2+ 3t- + - 3t • - g 
6 St 2t It- 3t- 2+ a. 3,, + 2+ • .. - I 9 2t a. t- 2+ 2+ + .. a. 2• 2+ 2• .. f 

lS a. 2+ 2+ 2+ - 2t- 3t - -
l& 2t- - s.. 3+ - - s.. 5+ - a+ 2+ .. -
19 3t 5+ - - St- s.. - - 5+ 3+ - 2t 2+ - -

• Chiou 6 weeke old •h•u. ~xperiaea, - at.a.rad 



TABLE I X. 

Dagree or agglut1nouon ot whole blood. b7 ;,late t'!lethod , 

from cb.1oke* 1aocul~t~4 wt th Bl etrain of Newcaetle dtaease nrus 

2P040B 

Bl Nl Bl lil Bl tU el lU Bl Wl 
. 15 . l{J . 15 . 10 . 15 . 10 . 15 . 10 . 15 .10 . l.5 . 10 . 15 . 10 . 15 . 10 . 15 . 10 . 1~ 

0 St- 2+ .... 3+ ,., 2+ 3t 34' :5,t + 3,t, •· 2+ • 0 3t- 8+ - ... ~ · 2+ .,. 4+ 4:t· 3t a+ - 2+ -
2 ... .. • - ... & 2 .. ... 4-· 4<1· .. 3t 3.- 3--
3 3t a. ... - "' ... 31> .. ... 4t - ... 5 .. .. - • • ... 4t - ... ... 2-t- + .. ... 2+ + ... - 2+ 2+ -
& a. 2t- - 4t (+ + .. ... 3" 3• - - 2+ - -•*- e - ... 4+ ... +- - 2+ 2+ 

**'1 - - - ¼- - - 2* 2• - - - . - -**a - - • 
*~ - - • - - - - - -

**10 .. -
**11 - - - - . - -

• Cbieka 4 weeks old men e:ll)criment •a• •tt1riea ... Ch1eita ahowring symptoms or disease 



... that~ ot tho 4S.ecae Gad er.,th1-oc,to 8fft;Q.;ultnat1on ~ . 

@~ <>n '1)8 auth Any after t.uo~1lat.lon. ln ~i,&rloon with To.bl.a Vll 

lt -,. be NO!\ tha\ e.on ch1oka ,~ itlOOl.i.latel'l w1th N1 atmin the 

tam ot tbe 41 ... o atld -.o ot egglat1tla'tt1on /ShftftGe api,eal"Vd tbJ:oe da,a 

•s-1101 .. , J:lOlntl.nft wt tbe ~ot th.ail Ill etmin t,t tlewcaetle diaenso vi.rue 

atteote <tbleka aerllor tl1&.n the B1 etl"ala. · It oppesn, 1"-l'on thia •:POrl• 

t.hnt ... a tor, Yiftllmt, naa Of ~le d1eOWIV Y11'te •¥ h 

•• •1"'11'-~• 1a ..aota a way ti.t tbt,y aw IJO lcm,z r ~lnablAh 

lflllllml J.• JI ;am &ilMI t'Qble X llluat1m 'ffn\'1 ol.oad,J the vim• 

lcnoe ot the 118 atndn ot .___.lo atsea.ae v1iu llllifl•r investts,.4loa. 

J\JJ. or the bim euce · bed to tho 4t.e•uo before ,belr e}7throo,tea 

boCftlll'lG .tiw1Y 1J¥uiu1t1Ye tc, 1ib.o rt.ma. lbte• hCIDGVer, \W u1 \hlOe 

or the tour W.rtte thero •• • cl~• ln the aeult:lvtt1 ct t.b8 er.rtm»• 

°"ee 'before the bll"e d1ml. 

ooU tlter ts shown gr.phtouJ.y (11,tp:U"ca 1-1.8) 1n all tUtoon bl:U 

·uaed 1n tl:ie tube ~t!A1rt1on •tLoi • but 1t0t with eooh v1ND atnin 

-,plo,od 1.n tho tt+at. A UE>CNtl&O 1A t ,..., Of ogc;lut 1Mt1on iii ShOtll 1n a 

l'GJ:>l"tf&tmi~t1vo fP.'ph (figure la) ot tour bi.l\1a •• 1a tho plate Mlho4. 

If c,u,panng Jf~ WO wlth FSgw:e lA one MY e«- that ,1>01,._ 1a e. 

OOl"'l'fthtSon or the ~~t•ttng sc~aH·1v1t;y of 1ntectu4 104 celll ••--

the tube and the phite motbOd. Tho tu'bo aglutwtton •thoft spl)tffln tt> 

bo the ac,n son.11ltlve or the two atthocla stnoe oena1tlvt.ty Gp . Nd 

•r1lo-r nn4 once "8Mltivt:v l'll\\d ntaoh&d a n1nSmom lt soon to 

noDUJ1 h•• ftguroa 1-J.ISJ. ln the plate aglu\tutlon Mth.ot't thu ainl• 

..,. held tor u 1-8 os t0\ll'b8llll tklye (tJtle .ngu:e 11 ). 



TA.SLR X. 

Degree ot a~lutinntton or erythrocy te• • by plate method , 

fl"Om eh icka • 1nooulated w1 th N2 • train ot ~ewcaa tle dleeaae Ytru.a 

1'Jf.3A ~g PC4'1D PC48B 

Bl Nl Bl N Bl . 1 Nl 
.10 .15 .10 • 5 .10 .15 .10 .15 .10 .15 . lO .15 .10 .15 .10 .15 

0 8t 2t- .. s. a. ... 2+ :,. 2+ ... 2+ 2+ • 0 ... ... 3+ 3.- ... 8t - .... t l s. .. - St, a .. ¥ 2+ - 4+ 
2 ... + 2 t - .. 3+ ... 2+ ... 3t- a+· .. + - • 3 St, - .. - ... :,. 3t 2+ .fr+, + 2+ .. • •• • 24' - - +. s. 2+ + - 2+ + - -

** 5 a. - • .... 3+ - - a. .. - 2+ - -** a - - - .. It - BliID DIEP BI &"'D DI E!) 

' BI RD DUL n1::.n DI ED 

• Oh1cka • week old -.hen experireen.t was sta rted: 
Ch 1CIH pa r a lyzed 



I 

t 
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1. lfOJDil etr,'111%'00~8 1mUv1&ml Ch1eton,p var, :ill t.heil\" ealll-

t1SbUJ.t, with tho v~ et .ilm Gt fkmoutlf.t dieeau 1nvetlp.to4. 

The esytluooyt• or dltteront ohS4b'ms ay 11mt1S frrm low to h.Sgh 

R. Ona• tho norfflt.\1 a1-,th1Wyte ~• 111 contaot with ithe1t m., m., 
Oil' lffl atr&tn ot lleffl!UlStle cU.H&H vit"WJ 1, begin& to 109ft aens1• 

il~ltr tor the vtt'\10. 

8. lhTthrooytoe t1.'0lll lnt'f.ictted ehiaka fltclrt to J.oa«. Stauf., lv1ty fOJ! 

~lo V111'WI &l'Ouh4 tho tou:rth day t1ft&r tnooul.t.t1un1 an 

~?Skd 111 Ula X.'l.lpid · late tHICbrt1<,tl4• Tho oells boOOM 

11meu1t1VE, U01.lft4 the nu.it-h o,: tenth 1 atte, ~tion Cll4 

QC> tor u lffll6t tltl two ••• 

•• .~u or1thxicu11t• r~ non• lnteotod ch1e1te usoo in the pl.ate utho4 

nn • nslt1Ye i;o thfit Bl etrain o v l l"'tW unr.1. !foot wen soait1ve• 

in tme degl."OO t to Kl and Jm n•1M of tha i nuis. Dttl uUm t.be 

uo ot Bl. n~ln, o ohMrper t't-.rcat1on bet n ,~t.ivo Nl4 peal- " 

1.1ve cs«latinnt.ton obtninri. 



Ml Ja.l&D. •4¥ tit the alten,1an ot the e17th~ hte 

~ony-atx cb1•ns or varS.oua bWiNJda lntQoted tvitll tiu.. • lNI 

ot .._Pile 41.so • o virus bus boa,. 1'W48. 

Th:Ne nn~ of castle d1SG11&0 lnr.8 which vaded Sa t.beb 

P'$ha8enic1t1 to~ ohlakena, mtMlv 11, m., RS atrwwis, have boon 

tttu4led, oo,apr1ring the ~tibabWty Of the red blood oo1h l:f the 

tubo ~uttnnt1on a.thod .nnd the mpld-;l.ato technl . 

~a r.:J2(} •bl blaw teen prepo.1-ed &bOIY1ng the JI. Jim C'fe<a 

ct tllo vl1'UIJ irtm1ne e the ehiokm ar.,th:oe,too lfOOft tho 'V1ft1 straw 

are used~ tho netilut!rat1ne ~ ,unt. 

mu~ Q tz-op ot whole .bJ.OCK\ 111th o.or., ml. ot the 81. nmll'i 
or~ cUa.- 1ru$ :r-u~•d mtta 0. 10~: :roma.12.n lt bo 

poasibl.o to diap ~atlc 41aeaao &n ~-.~the d4 

o: tho 8tmi4nr4 t,.emgglut1nat1cn-tnld.W.,1• (Bl) ten. 
Tho mdhor bellovoe that with ~ozio nu.dy the plate mthod-, 

bO ot NGl w1uo an a ao~ or pN · "'" te9' ln 
n.on•t1o 41aoaoe bttteuoa. 



1. ~1' • a. A.• litOttell , n.. B. • .Tullgborr, JS. L., Wl.d zonoa, Sl..iaboth 

fl1o ISOlrGillon tmd l &mtit1ont1oo of Mffllftlutlo vtrtW• ' :r. 
Vet. - · ,,~ 1&I& 

I. Dmt\lU.t, C. A., Hamon, P•• 1-i&t ti. H,., 1Jdllow1 Jlmoy • 

JfOVI,. n. n.. Mte~. " • · • cmd Beni.11C0r, o. M. Vi r.labl.oe d 

oori1tllltiom 1n .liabOt'fltor, tlJl'OOO(\tt~G tor ~8t1e di1WGa . diaGnOtJla• 

0o1;'ftell Vet . 17(4 h ~ - l9IV 

L !llmct, F. • • !'ho at:tb11t,v ot JM,cutlf:l 41tJetwe vi:l'Ua t o tho UltluenM 

~P• A~ . 1. Ex m.01. Jkld. sc1. ao,a )a e-ea 1MB 

4. Dumot, ' • ii. a.. Jl k:J)tlrlaenta on olutlon ct -stlet 41.a~a• 

VU'Wlt ana tltf'111euaa •~ .tl"tln t•J. cl cello. i:i.W.'$. J. .sxp. B1ol. 

& Mmt. Sole 13( D) a 180-lSI 1966 

·ts. as.met , , . u., 'Bc-~l iiSo, w. 1. n., 1tc»a1n, 1 •• &. Dooko , • • o. 
St udt.a cm the n 1111Jc"t ultmit~tion rmct1on with W~ <U\d 

~•tl,o di.MAM vh·wi. / tlUJt. 1. Mol. & liod. sc1. a:tl&h 1'1V.ta 

1941) 

' • J.Ploa11i.n, J.l.tN<l L. &~ altont.1ou 1n chiokon er,t~oa wh1eh 

tollw ta•i.Jat lllWlt w1tb Int~ and •~stlu d1Utl$H v1rus. I • ol 

ean. cm(a) 1 ~ - tMI 

'• Hint. O.Oti:;e L ft& .._1uttffi!tton of nd celln -~ allsntote f!lu14 

ot Ohiak •bl?'OO tm'e ()ted w.ttb f.nt'luoo• vil'\le. SGi~Ul ' M (W.UW) a 

U..cl8 19'1 
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a. US.mt , r.eo~~ '1'ho q.1anil.int1vo doto~tt ou at 1ntluen• ,r11,ia 

Gad antibo<l1& tq anrua or 1-ed o ll usglut. innt ton. : . Exp. lted. 

V6(lh tt-66 UfiS 

t . Jllm , 0oolrftc t.. ~ion ot intluena lmt,mmlut int.mt Qnd virua 

b1 nd blood oeUO. 'I. Bxp. '161l.lo.eo9 1948 

10. BJ.rat , 0001'86 J' . 

A 11;" 

40'1-411 Jl)U 

stud1 e ot antleonlo ditti • • aawne atalU ot 

aaA) ot rod 11 ~lnat1oii. ' • .Eap. ?&( Dh 

ll. HJ.rut , George 1... TM n,,.tu:ro ot tho Ylrun l"'G<IOP'O ot :t"fflt toll.a IV. 

1 • Exp. Med. 8fh833-B61! 1149 

13. Ffotote.4, M. s. A etudy ot s.m· ctiOWJ b.. tis In obiolwns Ill. 

AttMpta to utll1zo t1- oh1oken Nd ooll &.fllhltit&t t1on ileet u a 

~tlo a!d 1n 1ntoot1< bl"'Onch.itla. oonroh note eonu,n vn. 
85160-Gl 1M5 

14. Luaht o. The ob.1ok red coll .lut i ·•tion with the vi Gt 

-~•tla tU O(UJO and 1-1 ~ - 1. bp. i'ath. 6 ~p. 

53.:1111-UO 1MB 

11. Moaea, 1 Bl~, 0. • J'ot • • Bl1ZAbc:Jth lwchon, • L. 
The fJsoletlon flntl ldont ir'S.otit1m or fovl plnaUu -, 1 ; . 1. vet. 

Ho•• 1Na 

u. Sfllk. JOl'lU s . a impl.Ul prooedW.'e ror t1tmting h · " · uilnat~ 

oapt101ty ot ~-vuu 811d the oorreaponclmg a11tlbo41. I . ot 

lmBlwl. ~ ,ch a,-oe 19M 



.Uiied lg, fhca&e • • l~vnre. P. 6'-tl llhila4elplwi U ppuiont 

J.M8 
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