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2B V0 ALTELTION OF AJO0IDTINAGBILITY OF NIICREN ERPTHROOYRES &Y
RECAOTLE DISEASE VIS A POSSIBLL AFPLIGTION A8 o DIARrLe
A3 IN HBEGETIE SRR

IHEROIDGPION

A grest dosl hes boen learmod about vird
roport of Miret (7) thet influenus virwes agplutinete chicken red blood
oolls. OFf spooial interest heve hoen those experiments that suggested that
this reaction may serve us a btasisfor the study of virel infections,

This study wes planted to determaine whether nomal ohicken red
blood cells which have como in contact with Hewcastle disesse vimus fn vivo
are ghanged in such o way that they amre no lonper sensitive und will not
spgiutinete in the presence of fresh homologous virus, Some in vitro
oxperinents (3, 4, 5, 6, 14) indlocte that there is sn slteration in the
normal ohicken rod blood cell whan it aomes in conteot with Newoastle
disonse viruss These Ly vitrp experiments wore eccanplished ly mixing
vardous straine of Nowoostle disonse virue with nomel exythrogytes in the
test tules The virus sgglutineted the ocslls, . fter wmshing these colls
with & phyoiologiosl selt solution it wes found that they were no longer
punaitive or would not agglutinete whon fresh virg vas addeds

This investipution was ooncerned with on jn viye salseration of the
sgelutinadility of the erythrooyte when it ocoes in contuet with Newoostle
disosse viruse Toest groups of chickens werce inoculoted with Hewoustle
disenpe virue and spgplutinetion toots were mun, observing the changes in
sensitivity or sgolutinebility of the erythrvaytes es the diseuse progressods

The wltimete aim of sush o study was ¢o upply this change of agslutine
ability of the ehicken red blood osll to a rupld disgnostic test for the
presonce of lowoanstle diseass viruse
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LITERAVIE REVIEW

Hiret (9) reported that erythrooytes thet lad beon agslutimeted
by influensa viruses, nanely FRE and lee, and subsequently fully dise
sooluted fron thes, were no longer capablo of adsorbing « deotectable ascunt
of fresh virus of ofther stmain or a nixture of the streing or of sgglutine
ating in their presence. s suggosted that this hemagglutinstion phonome
enon of the erythrooytes might be an in yitro counterpart to naturel infection,

Hret (9 end 11) susceste thet the agplntinetion phenomenon is dus
to resoptors on the red oell, e states that the virus attachos itself to
the red cell receptor, and after 4 to 6 hours 1% ia cluted from the ooll,
resoving the receptor by enzymatic action, Therefore there are no receptors
Joft on the ooll for the virus, and when fresh vire is added to the ree
sugpendod cells there is no agglutinatich. Smedel (17) stutes that the
sgplutinution of erythrogytes by viral sgonts, Hirst phenomoton, has no
relntion te the olnssicnl antigen-entibody reaction,

Pollowing the original deseription of the phenomenon and it= use
iv the dicgnosis of influensza, other workers have dencnstruted $te applie
cability to in vitro studics of a nunber of infections, Lush (14) denom=
struted that the Iirst red cell agglutination test is eyplicablo to the
vizus of Newonstle discuse mnd of fowl plague, She further showed by
inhibition tests thet there 48 no serologionl relationship betwosn the
virunos., Mumet (5) stutes there s no servlogieal relstion between Howe
custle diseape virus end influense virvoes. Bumot (4) observed thet
whon test tubos combaining red cells agglutinated bty Hewoustle disense
virms wore reshakon aftor standing an hour or two at room temporature,
they umally fofleod to resgmlutinate, Colle agriutinnted by any of the
influengs virwen sinilarly treated, reagglutinated in the same fushion es



at fhet, To mumine this differonce more olosely, red cells wore agslu=
tinated by an exoems of Hewoestlo diseaso virus and then wushed twies =t
o tenperituns with nomwnl seline, Uhen resuspended in saline the washed
colls showel tho nomsl stedility of untrentsad cells, This oell emulaion
wns troated with the warious viruwes wpable of agplutineting noxaml fowld
cells, Influenza 4, in{luenz: B, snd vaeoeinis viruses agplutinatod the
golls in nowrmal fashiony Nowonstle dimense virus jroduced no agglutination
vhatover, aitiough the viras used produged syplosl agglutination of nommel
oalls,

Flornan (8) moently investigated the wlteration of chicken exyw
throaytes treesed with influenzs und Heweastle discuse viruse He stutes
that the loss in adsorptive cupucity is proportionul $o the loss in
egpiubinability of red bLlood wells, wieu treated with elthor homoloe
goup or hotorologoup vimg. 7The modificutions in ervithrogytes that
folinw treataent with Newoustlo discase viiue sre not eorrelated with
oharces that follow infeotion of chick exbryos by this wiruse, This
phononenon is demonstreted by the faot that red blood cells whioh
have been treated with Newesstle disense viie are atill capable of
adoorbing and being sgplutinated by the PRB strein of influensae Howe
ever, chick embryos ehich have boen infeoted ly Nuwenstle discuse
virne 8¢ hours previously are no longuy suseceptible to infection with a
lethal dose of PRY strain of influenan virus,

Hofated (18), attenpbing to utilise the ohiokun red cell agglutinge
tion test vy & Jlagnostio vid lopr infeoticus bronchitis, found thut
infvot fous dronchitis virus did not soglutinute nommd chieken blopd
calls.

o recent in yivo investigetion domenstrates the role thuat the
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hemogplutinetion test may play in the disgnosis of viral infeotions. Nooes,
Drandly, Jones, snd Jungherr (158) stete thet the test may be of value in the
dingnosis of fowl plegue and Hewonstle discases Thoy fond that red cells
infected Ly the plugue vimue were agplutinated neithor ly materiuls containe
ing the hamologous virus nor by the heterologous virusose In tholr study
they used the Dutch Zsat Indies strein of plague vimus, tho Hextfordshive,
wd 8 talifomia streins of Newosstle discase virus, and the PRB etrain of
influvenss virus, Thoy domonstrated «leo that ved cells infectod with the
Howoustle vimas struins were imnsensitive to the matericls contadning the
same or different styain of that virus, but were fully seasitive to the
plagne virue end somewhst sensitive to the influenze viruse This invoss
tigation demonstietos that epythrooytes infectod with Newosstlo disecso
virus or fowl plogue are insensitive to the homologous virus, and the
ponaibility of using the hemogplutinetion test as o disgnoustic aid in
liswonstle discuse,

The faot thet Newoustle discese vipus may be found in the blood wes
brought out by the study of Bremdly, loses, Junghers, snd Jones (1) who
investigated the presence and oomoontration of Nowoastle disease virus
in the fooces, oleft pelate, mouth secretions, and blood, Thay found the
highest demonstrable virus concentrution sus present in the feoces and
blood osllas The virus was presont more ounsistently and in greater
@antity in the blood cells than in the plasma, ,nother mportent Puctor
found wms that the vire omtent of the sorum end blood wes greater with
s streins of Newoastle diseese thun with othurse

PBrendly, Henson, lLowis, Winplow, floys, Pritebard, and Herlinger (2)
mude an investiswtion of the eguiuntinetdlity of normmal chicken red blood
oells, wing ¥Wiite Leghoms, Hew Hampshire feds, ond Durved Rocks in thelr



toot groupe The results indloute that it is nommel $0 expeot a oconsidorae
ble variation in agplutinadility emong chicken rod blood cells of different
individusls, Thoy further point cut thut red cells from sucocussive blecde
ings of & single bimd, over a period of weeks, tend to give & rethor constant
titer with & given lot of virus. Hod blood cells frum goven of the ten
birds tested bad a vardation of only ome tube dilution in threo successive
titrations ando over o period of a month,

In snother experimont these pume investizotors (2) stete that vimus
cun be isoleted from the erythroeytes through the soventh dny after
infectiun, In thelr investipntion they used un uttenwsted Hewcastle
virus (New Jersey K and D) strain, inoculuted intrutracheally, Flomen
(6) in his studies on nltormtions in chicken erythrogytes with MNewcastle
diseuse virus states that the cdsorptive cupuoity and agglubinsbility
nodifiontions in guch treated red blood cells may porsist for as long as
21 dayse
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from o careful review of the litemture, it appears MM only one
study has been made on in vivo alterction of chicken erythroeytes, in which
bloaking of the hemegglutinin sction ccourred in red cslls from embryos
infected with both homologous und heterologous viruses (L8)s Some pro=-
lininary work st the Virginia igricultural Hxperiment Statiom (12) indicates
there is an alteration in red cell aguintinstion after chicks have been
erposed to Howenntle diseusno.

This investigation was divided into two parts for the purpose of
comparing in vive sltoration of the agplutinability of chicken red oslls.
The flrst part was oconcerned with tube sgplutination of the red cells by
the viral agelutinating sgents The latter part dealt with the agslubinae
tion of citrated or whole blood bty the viral sgolutinating sgent on a
glass plates

- he Tube agglutination
de Materials and apparatus
Yima Three strains of Newcastle discuse virus (MOV) whioh differed in
thoir pathoponicdity for ohiocks wore scletted for study. One was & gtrain
that menifested prinerily respimatory aymptons, odtained fvom Jre ¥y He
Powndette at tho New Jorsey Srperiment Stetioh, and known as the NHew Jeroey
¥D strain, It had been given the strain designution of Hl at the Virginis
Agrioulturel Dxperimant Station end as such wans used w the euthor, This
strain had hed 1ts 14th ezz passuge. The second strain reforred to in
the inweatipgetion as N2, save marked nervous symptoms, It was igolated hy
Dre Jo Re Bouch of California end is knowm as Galifornia strain 11914 This
hud beom through olX oy pesscgose The last strein, Bl, a strein which
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produces very nild symptons, was obtuoined from Ir. Fe Re Dosmdette of the
New Jorsey Ixperinent Stetiones This hed hed ite 70th epg ponsage.

Preperstion of vimg gtrains The method usod was u nodirication of Hiret's
technique {(10)s 411 of the virus etreing were prepurved by inoowlsting el
amle of infocted allantole fluid into the allantole suos of Ml day old

ahiick embryose /After 46 hoaure incubstion at D790 the eges were placed at
4°C overnicht, end blood free allantolc fInid wss renoved the following duy.
If necesanry the collular debris was romoved ty o short centyifugetion,

and the viruses wore stored st 4°0 in the fluid states The oume lot of
virus was used throughout for sush teste lime of the virus used wae nore
thun & month olde Those struine of viruses were fomolized with Ol
fomalin a wook before use. Viruses of NHowcagtle disease muy be inactivated
by foamalin and yet retain hemegglutineting power (Gle

Jed Cella (hicken %lood wec ccllected in sterile test tubese pproxie
pately 1 mle of blood was obtained from the wing velin of ohiokense This
wes drewm into o syringe eonteining Ové mle of & 87 solution of eodiun
eitrate, The oells were separatod from the citruted plaams by centrifue
gation and weshe! three times with quantities of physiclogiosl salt solue
tion equal to O to 10 tinos the volune of pocked ocolls, The weahod cells
wore then resusponded in fresh salt solution, transfemred to a gradusted
tube and contrifuged for exactly 10 minutes at LO00 repemes The volune of
pscked cells was readily estimsted and o 105 suspension was mado ty sdding
sufficdent salt colution to resch & vilume 10 times that of the packed cells.
These were stored at 4°C, .scomling ¢o Sadk (18) such u suspension will
contein from 16,000 to 17,000 cells per me®s This has boon deterained with
the Sahli hesoglobinometer.(16)e Just bofore use a 088 suspension of



theso cello wes madee In NO cose wus o puspension kept longer than o weok.
sdrogt all the titreticns were ceoonplished with new celis and fresh suse
pengiong oinoe ono of the objeotives was o note eurly changes in the cells,

A podificetion of Iret's test (0) wos used throughout
for the viruse-gsll titretions, Driefly, this consists of alxing in
chenioslly oloan, vound bottom rym tost tubes 0elll mle of 0,857 salt
solution, OulD ml. of the desired dilution of the virus and 0.0 nle of
the 0,57 ooll suspension, These ingredients are thoroughly nixed by
vigorous ehaitinge The nixzture i allowed to stend at room tempsrsture und

rendings sede ot 10 ninnte intervels for one hour, aguinst a good source
of lights

Jeading the tegt Obsorvetlions were mode st 1b, 30, 40, and 60 ninutes.
The sarlier rosdings wore made beosuse hermgelutinstion mmy ooour in the
first tubes rather quickly but dissppear before the final readings were
mnde. & reading rack, using o mirror at e 65° angle bemesth the tubes
with a pooseneck lacp directly over the rocks was used for resding the
tegt resultoe. In tubes in which no sgplutinction cocurs, the cells
settled oo & contml, sharply dossrootod round disce Where egglutination
was naxinel, o pink £iln covered the entire bottom of the tube as i the
alunps adhored to the bottom of the tubs at the point of settling, Intere
nodiate renotions usually sppoar as an frregular olump with a halo of finely
aggrogated or unegplut inetod oollss

Some prelimdnary titretions were made on eells collected from nommal
chickens, using B, Wi, and 12 strains of virus in the test, Une of the
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over-all objectives of this investigation wms to ascertain which of the virus
strains used was the best aglutinator, The highest titer was obtained when
Bl strein of the virus wss used, ut good egnlutination was also obtained
with the Il atroin,

«fter these preliminsry titrations it vas decided to inoculute
groups of young chickens with the yeslots Shraiie ST viss wadexr favestle
gution, Twenty young ohickens of wvarious bdreeds were used in the exporie
mont, ut the date included in this report concerne only fifteen, bocwuse
five of the birds sucoumbed to the dissase bofore the test in hand was
completeds Verious groups of chickens were inooulated intrunhesally with
one or two drops of allantoic fluld containing B, Hi, I8 streins of
virus, Blood wos dyswn subseyuant m inooulstion and every sooond day
thereaftor for a period of elight $o ten dayse The heneggiutination tests
wore :nde with a U807 suspension of the cella, 84 to 48 hours 03d that
had been stored at 4°C, Cells frum cash ghick were titruted with each
of the three straine of virs in doubling dilutions and the same technique
of readinge wae used for rll tests, This same procedure was repested wiih
each lot of cells Guring the course of the experiment,

By Plate sgglutination

1. Hetoriasls snd apperatus
Jirug The virugses used in this jart of the investigstion were the sane

three atrains tint were used in the tube sgelutination motihod, namely Bl,
ng and 8,

bion of yizug A3l of the vims strains were prepured s in part
A exoapt for the faot tlwt they were fomaliszed with verious concentruticns
of formuline Lots of emch of the viras strmins wore formlized s weok
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bofore use, The same lot of virus was used throughout for sach test.

JGed oplla In port of the repideplute sgglutinetion test blood was drewn
fronm the wing vein of chickens inmto a 25 solution of sodium citrutes In
anothor pexrt of the esperiasat, in whiash ten chiokens wore used, o pung=
ture was sede in the wing veln end whole blood was used,

ifpdutinatian . drop of blood, approxisntely O.C0& mle, either citruted
or Whole wme mixed with Ge00 nle of the various virus etruins on a

plate gluss, over s light goures. This plate wes divided into sguares of
B; ome The loop used to renove the citreted or whole blood wee made of
nighroms wire poupe 26 (Prown snd Sharp), with & dlumeter of 0ed ame

The drep of blood waas niwed with the loop twanby-Cive tines., Tho plate
was then gently rotated snd after & fow seoconds the test was rosds

feading the test arbitrary units of =, +, 2+, 3, and 4+ were chosen for

no agelutinetion to paximal agglutination., The arbitrary units of 4
through 2 were based on the gradation of the sizs of the cell elurps

on agslutination. Very fine agglutinasion, just discernible with the
naked eye, was called nlus. Ho agrlutination whatscever was called nege~-
tive, The tesmperature of the agslutinatin: plate was xept al approxisatel>

room terjerature and care was taken not o gets the plate too hot frov

the light scurce. lieat a:peared to iahibit sgclutination, beosuse it

tended to dry up the virus and blood befors they could nioglutinute.

2o IyOGedure
In erploying the plate rethod it was decided to use either citruted
or whole blood from twenty=six chicks four to aight weeks of sge. Blood

was drawn fro- the wing vein, eisher by syrinre or needle puncturs snd one
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drop of ¢his wms nixed on a glass plate with 0,00 ale of the virs strain
under investipution,

Exporipent 1. I virus strnin Four ohicks from individusl hons were
chosen. The numbers POSEC, POLSH, PO4ATH, and PC4S. reprosent chioks,
aight weeks of age, {rom hens numbored 68, 485, 47, snd 48, reapectively,
as shown in Tebles IV and Ve These binds werc bled for four susocvseive
days tou seo & thore wap any variation in the agplutinebility of their
blood, Gitruted blood was useds The chicks were thon inooulsted intrunoe
sally with Hl strain of NV and bled for seven suscessive duys, Shortly
aftexr they wore resoved to a Howonstle isolation tuilding whore they
wore bled twice o woeke These birds woro bled ninoteen tines during o
nariod of thirty=cgevon days,

For tho firet two woeks of bleodin: wll virus stroins used us
the virml sgelutinating egent, numely D1, M1, and HE, wore tivated with
0,084, 0s107, and 0,157 formalin, 7Thio wes done in order to ssoertain
the agglutinebility of the three virue stmins under investigation
(see Tables IV and V).

Zporinont 8. Jepliceto of ML virus stomin In oxder to 2y end duplie
eato the above experiment four ailoks, four weoks of age, wing band
numbora POLHC, PO4BA, POA7C, and PC4ATD, were chosen. Thoy wore bled

two duys belore inooulsting intrunaeally with Hl strain of HDV, then
dedly for o period of o week when they were renoved to the Nowoustlo
isolation house, whore they wore bled twioce o week, Mtruted hlood was
usods Virus streins Bl and Nl treated with 0107 and Cel5% fomalin wore
used a8 the viml agulutinsting agent (pee Teblo VI)e

Zxpoxinent Se lsplloste of X1 virup stimin Since tho ultimutoe alnm of



this investigation wns the possible applicability of a plute method

as & dlagnostic aid ror lNewoastle discuse, whole blood from o wing vein
punoture was used in place of oitrutod bloods Five chicks, four woeks

of ape, wing bund numbere 2PCEIE, SPCESE, BPCALK, 2P0, und BPOOF

wore chosens Thoy were bled two days before inoouluting with N1 strein
of NIV, then duily for e period of ten duys, except Tor the firet day
ufter inoculstion. Virus streins DY and Nl fommmlized with 0,104 end
0.18% formalin wore used as the viral egrlutinating cgent (see Table VII),

Bxperdpent 4 Bl visus stodh Plste agglutinction tests wore run om
gitratod blood teken from four chicks, six weeks of uge, wing band

numbere PO4SB, POAOO, PCABD, and POATE, which wore inoculsted with Bl
strain of OV, BHlood was drawn $wo days subsequent to inosulating with the
B} straine The birds wore then bled for five successive deys when they were
renoved to the Newonstle isolation house where they were bled twice a

woak for two weeks. Bl and Nl strains of NDV treated with 0e107 and 0,15%
formalin wore used as tho viral agglutinating agent,

Sxpexizent S Rgplisoate of B virus straln This plate epglutination
oxperinemt was performed with whole blood teken frum five ohicks four

wooks of sge. Musbore EPGASH, 8PCAGL, SPOMSD, BPO40R, and 8P04OD reproe
sent chioks from individual henge They were bled two dwya before inoous
lating with Bl ptrein of HDV, excopt for the firet duy after inooculstion,
Virus streins DI ond N1 treated with 00107 and 04158 formalin were used
a8 the viml sgplutinating agente (see Tudle IX),

Bxperizent 8o NB yimg staein It wes deoided to inooulete four chicks,
four weeks of sge, with M stmein of NIV, This wes the sost virulont
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stradn vesd in the investigation. Ohicks with wing band numbors POEBA,
POROE, PO, and PO4AED wore chosen. Thoy were bled two days, then
inoculated with N2 strain of HW, Oitrated dlood was used in the
plate sgglubination tests. Tho bleedings wore contimued for a week, ot
which time all birds had dled of the disense,
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RESULDS AHD DISCUSSYON

An investigation of An vivo alterution of the sgglutinability
of shicken erythrogytes infected with thieo streins of Newosstle dise
ouse virus has bdeen made. In order to do this wushed erythroaytes wese
agelutineted by three virel agelutineting agente by the tube agplutie
mmtion mothod, and oither citruted or whole bWlood was agglutineted by
the viml sgents by the plate tecmiquo.

he Tude sggludtinution

The data indicute (at O days in Piguves lelS and at O days in
Tables IXIX) thet varistion in titer is found among nomeinfected chiaken
rod colls from different individusls, After infection, red cells from
suscegsive bloedings of o single bird over a period of two to eight days
tends to dearcase in titor until & minimum was svacheds After the cells
renched thie minimum in titer they tend to return %o nomal (see Figuves
1-15).

As hes deen nentioned previously, this esgglutinstion phenomenon
io oot o classloe) antigen-antidedy resction, but in this investigation
it appearsd thet the infeoted red blood cells were altered in such & way
that they were no longer sensitive to agglutination by Newoastle disease
vimis as in the nomal or nuneinfected erythrogytes. 4 deoresse in ooll
titer or sgplutinadility is shown grephically (Figures 1=15) in ald
fifteen of the birds tested, but not with each vire strein employed in
the test,

Tables I«IIX give the tubs agzlutinstion titers of red blood
colls from emoh of the fifteen chickens, titruted with Bl, N, and N2
virus strains, respeotivelye It will be noted that in alnost sll of the
ahickens the titers of the seocond, fourth, or sixth days after infootion
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Tablo 1.

Tube sgplutinstion titers of ahicken red blood colls

with Dl stroin of Nowcustle diseuse virus
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Tuble IX.

Tube agglutination titers of aehicken red blood cells
with 10 stmin of Newoustle disense virus

i -
R -

Chioken number

L

L % 640
NPL 123 640
NPL 186 640
WL 4 640
L 48 380
1806 12680
wn 1280
1670 1260
1803 3280
BOGGs 180
BeGR 580
Be7Im 320
bip i3] 320
HeRow 640
ROGK 380
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Table IXI,
Tube sgglutinotion titers of ohicken red blood oells
with N2 strein of lNewoastle disease vims
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are lower then et eny other tinme. This indicutes ngaing tiat as infooe
tion of cach of the three vims strains progressed the red colls soamod
to Joso thelr connitivity for Newcsstle dloesse vims,

Be FPlate agglutination
Sperinant lo ML yirus stouin From Tebles IV und V 4t nay be seen
{at O duys) thet the degree of agglutinebility of noneinfected erythroe
ayton wue feirly constent from day to day for the virel agglut inuting
sponts, but it was partioulsrly true of the Bl virus etrain treated
with 0,100 and G187 fomaline After twelve bloedino it wes demode
strated thet the M2 virue strein trested with all concentrations of

formalin wae unsatisfeotory us the virel sgelutinsting spent o be used
in tho repideplate methods Erythrooytes from all bixds were insensitive o
it at ono tise or anvther during the four day bleeding period before
inooulutions slso, the ID end ) etrafins treatod with Uu05% formulin were
unaatiafuotory, a8 the nomw) celle froo all four binds were insensitive
to 4t on one day or snothore DBocause ME virus struin treaeted with all
concentrutions of fommmlin and Ml and Il stmming treated with 0,004
fomalin were unsatisfootory ue viml agplotinating sgonts they were no
longer used in the investigatiune

Symptons of tho diseuse and sensitivity chunge of the red cells
appesred on or about the came duy, in thiee of the four birds usedes On
the fifth and sixth day aftor fnooulation red cells from two of the
birds wore insonsitive to the virsl agglusineting sgentas On the teoth
day after infection chicken mumber FPORLE succunbed to the disease, ¥hen
the orythrocytes became insensitive or neerly so they remained inscnsie
tive for u period of ton dsys to two weeks, whon their sensitivity begen



TABLE IV.

Degree of agglutination of erythrocytes, by plate method,

fro- ehicks® inoculated with Nl strain of Newcastle disease virus
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Chicks 8 weeks old wshen experirent was started
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TaBLE Ve

Degree. of agglutination of erythrocytes, by plate method,

fro» chicks® inoculated with N1 strain of Newcastle diseuase virus

P047B PC48a
Bl N1 N2 BL HL NE
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** 9 - 2+ s - + * o - - - - - - = - o - -
il l.a * * - - - - - -
*k 16 * + - - - - - -
kXK 19 - - - - - - - -
*K o - N - - - - - .
28 * - - - o - ne -
30 Se S - - 3 e - -
a3 Se b - - 3 3 - -
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* {Chicks 8 weeks 0ld shen experirent was started
** Chicks showing respiratory syrptons



to return to normml {eoe Tublos IV and V)e

Zxpurdpent 2 Jepliccte of M) virup stiedn From Tuble VI 1t may be eeen
that 4% is poositle to duplicate some of the importent rosults of the

prooseding exporisont, Disease gymtons and erythrooyte sensitivity ehango
sppenred the same doye [od bloed cells f'rom three of the four birds were
inseneitive to the Ml strmuin of lowonstle disesse vimue on the fifth day
after inooulstion and they remnined so for a period of ton days to0 two
woeks, On the ninth day after inoeulution bird number POSSE suscunbed

to the discuse, Table VI aulso demonstrates thet ML vims fomaelized with
OelB% formalin is not satisfactory to use as the virel agglutinating
agont in the plute method, since erythroaytes from two of the birxds were
ingsensitive to it (nomeapplutinadble), before the Lirds were inoculated
with the vimpe The use of this particular struin trouted with OWl03%
fomalin was continued throughout the plate method investication, however,
in opder to have o ounparison of the degree of sgglutinution of the B}
and M streins trested with the sane concontretion of fomalin,

Bperinent o Jeplicste of M virue stiein Vith tho use of whole blood,
in plaoe of & drop of oltruted blood, 4t muy be seen from Table VII thet

erythrooyte sensitivity begun to dininish on $he third day after inoou=
intion, Symptong of the disense, leg wenkness and drooping wings as well

as respiyetory symptons, eppesred ut this timee It is 0lso interesting

to note that on the third day after inooulation, erythrooytes fram chiok nRume
bor 2PCASE wors conpletoly insemsitive to the viral sgglutinating egents,

and that thoy ressined so for a period of six deys when the bird succumbed

to the disease, It may be seen that by the ninth day after inoeulation

that two of the five birds hed died from the diseese, their blood having



TABLE V1.

Degree of agglutination of erythrocytes, by plate method,

frox chicks* inoculated with Kl strain of Newcastle disease virus

PC43C PC4BA PC47C PG 47D
8 1 e BL AL 2L D ? SR M) §
9 230 015 1010 15 3 o0 .15 1.10 .15 1,10 10 1,10 .15 | .10 .15
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F Chicks 4 weeks 014 when experirent was started

¥* Chicks showing respiratory syxptloms
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TABLE VII.

Tegree of agzlutination of whole blood, by plate method,

fror cbick® fnoculated with N1 strain of Newcastle disease virus

&1'3
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BL HL B N1 Bl w1 | Bl W 31 N1

10 18] .10 .1 o100 o15] 10 J15] J10 J13] 10 J15] 10 18 .10 15 10 J18{.10 .18
Sr ¢ 3 » . Sr 2 v 2» e 2» 4 Zey 4 B . -3 4 -
3r B ¢ - o 4 - 3 2+ 4 + 4 3] B - 2¢ * - =
& 4 2 + 4 4 - 4 3 2» + & G B e S Sef o+ -
- - - - 2s 2 % - R 2 2 + 2¢v Bel o - Cr 2¢] = -
- - - - 2 2+ + - b, PO * - Ze D] - - 2+ 2] = -
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* Chicks ¢ weeks old when experiment was
** Chicks showing symptoms of the discase

started
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boomne nomeagglutinedble before desths In using whole dlood it was most
dirfieult to know vhether to onll some of the reactions marked &, posie
tive or negutive, Somo were definitely positive while others were on |
the border lino.

Sxpordment &e Bl yirus straip Yome of the chicks used ih this experiment
showed sny symptoms of the disesss or too smoh change in ¢ho degree of

arelut instion of their erythroeytes, Two explinations may be offered for
thin, Bl strain of FHewonetle disense vires s known to bte a very mild one,
115 has boen used e8 o voocine withoat showing eny marke” symptons of the
disecse (12)s Sinee these birds were removed ¢o the Newoustle isolatian
building for a period of two weeks without stowing eny symptams of the
Qisonse it ls loglex) to sosume that they boeako fmpunizsed without showe
ing ¢too much shange in ths degree of cpglutinmaticn of thelr exythroaytess
It is also pospible that during the period of 1so0lstion the srythroaytes
moy have booome insensfitive to the viral sgelutinating sagents, but soon
regeined thelr sgrlutinability. It may e peom Crom Tableo VIIX thut
betwoon the ninth end thirtoonth dsy &fter Lwounlation that the degree of
agpludination wes about half that of the naximum or nomsal cells.

This exporinent demonstrutod the fmpreotibility of using Ml virus
strain ag the viml sgziutinating sgent in the plato methode 1In two of
the four birde used, colls from hon-inoculated bMxis failed to agglue
tinste with the Nl virus strain trented with 0,107 und 00187 formalin,

Zxperiment O ISeplicate of BI virug gtrein Taeble IX demonstrutes thut
Bl otroin of Hewecastlo disease virus alters the red blood cells, On the

tanth duy after inoeulstion blood from all five of the birds used was
completely insemsitive U0 the vimul sgglutinating agentse It muy bve
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TAHLE VIXX.

Legree of azglutination of erythrocytes, by plate rmethod,

fron chicks® {noeulated with Bl strain of Newcastle disease virus

55‘5000# tate © O

0438 P45C PO4ASD 0478

81 | Hl 81 Nl Hl Bl Bl Rl _
o310 o183 e10 o151 o10 o151 <10 +15] <10 .15 ] .10 .15 .10 .15 | .10 .15
& Bs 2« & T & 4 4 2 = - Be 2+ - -
4 & 2 # 4. B 2 + b - - e S - -
4 3e 2 * 4+ 3 2 & 3 - - - , S - -
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3s 2e 2 B Se 2¢ 2+ + Be > - - s 2+ + -
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3 2 2 + 3 2+ 2« + b + - - 2 + - =
2y 2+ + ¥ 2 buI% + * 2 2: © " 2+ 2¢ + s
2 2 - = 2¢ 2 - - 2 3 - - & - - -
B 2 - - .8 S - - 3 B + - 2 B¢ . -
S 3 - - B - - 3 3 - - 2 2+ - -

* {hicks 6 weeks old when e¢xperiment was started



TABLE IX.
legree of agzlutinstion of whole blood, by plate methdd,

from chicks® fnoculated with Bl strain of Newcastle dissase virus

. <x,-
Sl Suee 2PC4TH 2PC4SL 2PC463 2FC48E 27049
PAYS %, Bl Nl _ Bl Nl Bl 3 Bl "l Bl Kl
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*  Chicks 4 weeks 0ld when experiment was started
** COniecks showing symptoms of disease




poon that aymptams of the diseese and erythrooyte sgrlutinetion chunge
spponred on the eixth day after inooulantions In comperison with Table VIX
it nay be seen that when chicks were inooulated with Nl gtrein the sympe
toms of tho dipesso and dogreo of sgglutinetion change sppesred thvee days
earlier, pointing out the fuot thet Il stiwin of Hewesotle discese virus
affects chiclke enrlier than the D) struine It sppesrs from this exporie
mont that even & low virulant stiein of Nowcaatle discuse viwus noy slter b
the exythrogytes in meh o way thet they are no longer aggiutinable.

Bxperinent Go B virus ghapin Totle X illustrates very clearly the vime
ionoe of the NB strain of Newoustle discase virus under Anvestigation.

A1) of the binds sucoumbed to the diseuse before thelr erythivoytes
became ontirely insemsitive to tho virus, lNote, however, that in throe
of the four Mrds thore was o chunge in the sensitivity of the exytivo=
oytes before the birds died,

Sopyerison of tube sgriutinstion and plate spglutinetion . decreuse in
ooll titer is shown grephicslly (Figures 1e185) in all fifteen birxds

uged in the tube egglutination metiod, but not with euch virus strain
omployed in the toeste & docrowse in degree of sy lutination is shown in a
representutive graph (Micure 38) of four birds used in tho plate method,
By comparing Figures le-l8 with Figure 18 one muy ocee thet there is e
correlation of the sgglutineting sonsitivity of infectod red cells dDetwoon
the tube and the plate methods The tubo sgglutinstion method eppears to
be the more sensitive of the two methods since sensitivity clange appeared
earlior nnd once esensitivity hed reached a mindmum it scon returned to
nomnl (soe Mpures 1«18), In the plate agslutinution method this minie
mun held for ae long us fowteen days (seo Figure 16),



TABLE X.
I'egree of agzlutination of erythrocytes, by plate rmethod,

from chicks® inoculated with H2 strain of Newcastle disease virus

PO43i PC4SE ¥C47B #0488
BL (5} B1 N1 Bl N1 Bl K1
10 015 | 10 o15 ] <10 o15 | 10 <15 | «10 o151 10 15 | <10 .15 ] 10 .15
0 S + pors . 4 S 3¢ B« 4 2¢ S 2¢ 4+ 2+ 2+ +
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1 S * + - 4 3 S 2 4 2+ + - 4+ + - -
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** § 2 - - . 4 3 - - 2 . - - 2 - .
** @ - - - - 4+ 2 + @ BIRD DIED RIKD D1ED
? BIRD DYIED 153 48 DIED

*  Ohicks 4 weeks old when experirent was started
#* Chicks paralyzed
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lomwel erythrooytes Crom individuel chickens vary in thelr agglue
tinability with the virus struing of Nowoustle discuse investigated,
The erytluveytes of different chickens may rmnge fram low to high
in their seonaitivity to Hewoustle virus hessgclutination, Stmaine
of viruses also vary in thelr abilisy to agglutinste red collse

Onoe the normel erythroeyte comes in oonteot with either Bl, M1,
or B2 strain of Newoastle discese viras it begines to lose sensie
tivity for the virus,

Brythrooytes from infeoted chioks start to lose sensitivity for
Howosstlo virmue apcund the fourth day after inooulstion, as
demonstrated in the mapideplste teshnicue, The cells beoone
insensitive arcund the ninth or tenth day after inogulstion and
reniadin po for a8 long oo two weokil,

A1l erythrogytes Croo nopeinfected chicks used in the plate method
wore sensitive to the Bl strein of virus used, Xost wore sensitive,
in gome degree, to Ml and BE streins of the vimo, But with the
use of Bl struin, s sharper demoercation between negative wnd posie °
tive sgglutinetion was obtalned,
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An in vivo study of the alteration of the erythrogytes from
forty-aix young chiakena of various brecds infected with thrwe gtiains
of Newonptle discnse virus hus been mude.

Three struineg of Newocastle discsge virvs which vuried in their
puthogenicity for ehickens, nasely Bl, Hl, and 2 strains, bave boen
stuldied, comparing the agrlatinability of the red blood cells by the
tute hemagglutination method and the repideplate technigue,

Graphs and tables heve been prepared showing the ip ¥ivo effect
of tho virue streins on the chicken orythrogytes when tho virsl streins
are used cn the sgglutimting sgent,

Ty nixing a drop of whole blood with 0,00 ml, of the Bl strein
of Hewonutle discase virus formaliued with Ce107° fomiulin it mey be
possiblo to disgnose Newonstle disecese in ehickens, vithout the ald
of tho standard hemgglutination-inhibition (IT) test,

Tho auther bYelioves that with sore study the plate method may
be of resl valus oo o soreening or presanptive test in the diagnosis of
Hewonstle disecase infection,
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