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INTRODUCTICN

In epite of their well estublished untibody
forming zotentials, certain veculiarities in the aviun
irmune mech nism heove discouraged the use ¢of the
chicken in basic immunoclogiesl resezrche The nature
and explination of these idlocynoracies zre points of
grent controversy smong workers in this area. A much
debated iszue involves the uncert:in cormpositicn of
soluble sntigen-antiboay com;lexes formed ia different
salt concentrations. OSeverzl atiempts have been made
to estzblish the chemienl and biologiesl nature of
the wvarious constituents but ao yet no completely
sztigfuctory exslanation has been presented.

intibody heterogenity has rec: vy been il-
lurinzted by tae ucyuisition ¢f new knovledys con-
cerning rore detuiled inrinochexicul wspects of the
prizoary «nd sceondiay resionses, From studies of a
variety of mwwanlien snd nonmemmnlion vertebrates, a
genercl prouserty of the antibody forming mechanism
hixs been recocnized. It eppears that the first ontie
body tyve to be produced in resvonse to gtimilzation
+.1th a caitzble entigen ie of high molecul:r weight
(ueually 19%). This antibody usuelly, but not neces-
earily, miisrates in elecirophoresis us a beta2 or &

gammal-globulin. Folloxing prolonged immwizatlon,

1



en antidvody of lower moleculur veight (ususzlly 7S) is
produc:de This «tibsly usunlly nizrotas elaciroe
reticzlly =8 a gomma 2-;lobulin. At present, tha
gonma gysten can bte gubdivided into 3 differea’ noe
lseulaxr saoceies, ench having bean shoom to oasass mnti-
body coetivity undier sons conditiona. These aatibvodies,
ci:lled immunozlobuling, hove besn intensively studied
n gone snecies as regards their shyoiesl and im-
nanochemical propartice.
inciple objective of this study was to
clarify some aspects of the prinmary cntidoldy rec.onse

of 40-doy-0ld pormfres and conveationel chiska., This

7

wa3 lergsely cecomplisiind by o spscific imsunochemiesl

>

purificntion of tie »rinmary respine: anti-doviae geram
givundin antiboly froa ot grousce  The ciudy of tidia
sntibody by Imcdicalectroyhoresla wal fwincliflacion

«12 148 usa in idantifring eomronocats of soluble
anti~en~wntibody complaxes and gserunm from neormel and
entizen-zensitized chiclis conatituted the moin <pe
sroneh to this problenie This staly cloo involvad an
investizotion of norm:l seram from goimfree and ocone

ventional chiokens ¢of different pgeoe,
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hunan guzmma=-zlobulin (HGG)-sensitized ehickens was
lower thinm thet of tieir res,ective controls, Horee
over, the vnti-lGG response hod =z shorter induction
period wnd apperezntly imposed some inhibition upon
ti.e responue to BSie Vhen HGE and hamozlobin were
sdminliatered nimaltonesuslyy no antibveody wus produced
to the himoglotin dbut the resionse to HGG wus die-
minisheds Gold and Benediot (1962) studied the ;rie
nayy and gecondary regsponees to para-snmiaobenzoio
ecid (I7'BA) end bovine gonma-slobalin (BGG) in adult
chickense A primcry induction yeriod of 72 hours

weg gufficient to provide detect:ble antiboiy which
reaclted & maximum titer in 5 to0 7 deyse After peak
titers were z2tieined, the sati~BGG entibody was rapidly
elimincted but the anti-P DA antivody persizted for 70
d-ys., The euthors sujgested thot a slow rele~s2 of
snti-hopten antivoedy coulid eccount for tha unusucl
persiatance of enti-2 BA entibody. Imrunolegicerl en-
hine.ment of the primcry res-once to BSA wng ctulied
by Leucke ozd S1ibnol (1962)s They observed thot =z
sizultoneous injection of small ~nounts cof lipopcly-

g.ccharide from S2l~one?la shovrirg ecul potaeati-ted

£ll phaces of the zantivody res.onoe, le., oioriensd
induction ;eris?, ivecr2rs-d (bibedy lzvels aund
longer persistence of wntibody.

volfe ond Z1lks (1245) corzelatzd age with
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casavidlidviens Lneredoed until, 3% dhe Lih weol ol 1ife,
Zudd IZ0ienglopig o LAty wad rascieds A 8 sUdlor

ztadvy velfz et rle (1807) were nst able to cemonotratae

ke e favcle 30 restond 13 stlondatione  They alad
guoervad o otulliticedly SAlitant loerezga in wae
wRLiity 12 resouna Lo garimrary siizulztion with kL
betwoen 6 und 1o weokao and botbuecn 12 end &l veews of
gite 0B A8 THeIT Gla w3 to Leyeore-0ld LRlRld
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Svsiiun canl Lr nofer to &gy yoln ia olicuenns Loy
ce i bod the rolo O JPLUY Tsodiude Lalibody &iie
thegis 10 ve €09 ug 5/cl in 4% avarze They rezzoncd
hovever iact cincs the holielily of chicien & riuune
Tovudin wasiprioxinotely 35 boursy wad thut L0 was
cubiuovlized evely 4. LGd sy e wela i rots of datie

bouy syctEosis is probublly gronter thon estinmatude

»

LuTeovery wince tha hullelite of puccively trinsfered
Geissae20bulin in cnlens stencily Geresped from 3

to 1 1/2 dovn, Ly one month nosteli tohine anle C.14
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entibodidiea loat uriatinating grorertiss mhon trested
with L=merce:ztoetninal (C-Ni)e The cirom-toga-.phie
hetaroscucity o tuecce nvibodles wos cunfirmed by
their nnzlyoin in the uliraceatritiiie. Yhe heuvy
froetion cunnistec ¢f molecules vwith s2iincnt tion
countanis ol Ihl, XYL and 6He in widiviun, tile
suthiere detuoted 2 L0 eompuncolt wulek, like the 19 oxn
1jo stlecuicy,y oy ki v hud antiboly sevavitye The

2 6f the

oy it

430 cor_onant evaicrvsied pproszastely 6y

Pruelnit o béd ratdvouy ia en entlebln L0 cuaploXe

Al GGotLel GLULY, LELEGLOY, Laoen rni ol Likelhoh
(LU62) mouclon tue elcouroborelis pronuril vf entie-

booewy pruviced 1o e Ghiloken 1O Ine  Tiey eonfirred
e forlaer oYV Tivn 0f w o rsuaciion in e 136:70
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ware doveid of zetivily ia gormun from hyoorimmune
taionlss Suntibedien pyeduecd dn the rimiyy Tvosonce

l

vapre grraitive €0 degradetion witn 2-038 Wt 2 resis-
t:nt eleatrolicratio frsctions vwors detecteds Cecone
ary reopunse asutlgeriu w03 0oy sensitive 10 dopradaw
tion with 2-10 nd 2lzo had 2 rezistant pecis.e Ultroe
oanstrifusnl cazlysia corfirced the muorsolowlin (iSS)

* e g . 3 L4 -y >
notiere of dhe prizeory reascuce wntivodiese IimyiOe

oD

leciroiwsusls vwiltd primedy Peoip¢use wntiscrum proe
ducaldy "shord, fuscy dreciritin bonda edtenling out
fron W erisin i the beto-slobulin rigica and roe-
gonlldng tho preclydtin band siven by the mucrogliolbulina™,

ntlognras feon hypor-lmrnns tadnels gova Sdstinetly

Gilferent brude cliuwracioriziie of the long gromne
robvialing
Gonrmy, Telfe and Forton (21951) cormluctad exe
perizents on taz effved of £ult on precizitin roe-
action. Ther eonciuded thut 85 selt wes rejuired for
moximon sroclsit cba forosiion end it Yhis eonioone
rotica wos necenssixy £or & quentitative diterminstion

“

cf eniciien catiborye Qo exunlonttions for enluingo

.1

£-1% vero offeredr (2) hish sult
L

"3

PR SIS N %
reeditation ir

. ~ A Cevreensd 2 4ot s I .
gunosnhr o tion reviead no dLonnoiaticn of wntifarie

-ovididy wntiteldy or (B)

titoaly eomnlescas of Yo
»1\"5; “J c";;'i-A g""*;’;‘ v et

CH

T . o - . 3 A )
21t reduged the selubility of wotigon-antibody ccmploxos,.
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They ;odutad cut thst th2 ¢{fect of Figk e/lt coincen
trrtien wos exertad uoen the creelfic conbinotion of

entirsen ond

ratibody snd woa not 2 nourrecitio s-lting

0

ovt ef?ects Gordron unéd Siemery (1957) cornfirred the

evecifiaity of tihe hish 21t effeet on tlie preecinitin

reaction vitah eviin entiserumes In snotrer study, Gond-
i, Tolfa wnd Goldbers (1054) noctad thoet gifferont
cxtilens vorizd in their ebility to exuce preciritntion
of rntiyen=inlivoay cor.lexnn at the ntre ionio stre:r ih.

retsel, Nichol — ond Coln (1:49) oboerved that

0% of the suecific proeizitate formsd with shiclon
cntinody and T eonsiatod of an elilveglobuline They
found tir:t tiizs consonent increntcd duriy 3 Lmounie
zZation -~rur eoadd ba raneved oy Soortlen with the
cprecifle pracipitates /1 inerozse in the bntag-glcnzlin
froclion woa not:l for the first tiie vith the rati«dl,
DL proterme  Draovitz sl Veife (1353) repe trd the
szgperinents of Teoutech et &le nd couldd 1ot Tanlinote
tiie rosulis.e They stotri tint 1f the slnhz-31lobulin

g rrecent 1t vz eltner moziitd or incoluble in 2ntie

v

Jea exonuszs  oonosvitz, finrer nd Yolfe (1539) eould
not reyreduce tho dnta of eutzeh et ule (1743) ond
garrested the pressnce of €0 mntibooy tyrens ca the
Losiaog ¢f 4o al{lerent oelunle ennlex nerid in elec=
tro_ lwcresio.

[ e - . vy ) it eT \ o o - o &>
iteryzoziin end olfe (1306) noted tle effoct of
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dilution on tue gusntity of precijpitate foried with

the vrimory response BlY, onti-Bil gystess They found
& docroacse in the crmount of pracipitnte farred when the
ratigerun wazg ¢iluted mnd nropoced thet cuntlibedy multi-

rlicity rccownted four this effeects They also observed

o}
;..

-

orester reocisitetlion vhen non-deconslemented anti-
cerut w 9 usxd.e Tince the omount of complement in
thcaoe serums wos teoo low to aceount for thig, the
pos:-iblae involverent ¢f 2 non-apecific comnonent

vidiceh co-picceinitoted with the complex wsa congidereds

}-

Geaverdn and “olfe (L052) studied the effect of eapeing

catilseimian ca thae procirzitin renetion.s They conecluded
tiv ¥ & co~precivitating fretor wes indeed prasent in
aoron from normel and Bli-sensitized chickense The
icensity of e esmponeat ¢f comnlerent znd the coe
srecizitating £octor wus d¢iselnimeds They found thet
eg-ing corum a2t 4 C or at -20 O resulted inr (a) en
inecrcosed interf cizl catibody titer when titrated in
5 sclt, () ceevsizel totul ratiboly ¥ precinitated
in 8% s:1t cnd (e) inere-ccd ts5t:-) precipitnted N dn
1% salte They pointed out thnt incctivstion of snti-
serus by versere wee jreferuble to heatirng since the
lotter incrs ool co-seecipitotion in ©F sulte

Orlune, Rose cnd Clopp (19462) demonstruted the
very en:1l complement wptoke bty the chicken anti«BCA

oystem. They found thnt complement uptike wes
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unreloted Lo tae antiboly content of wn rntiserum end
thet the cehickoen gystem woulld rot fix gulnea iz come
pleseate CFf interest vas the fict tii:it yrecipit-ticn
wod dicrectea dn tae prucoies 0f acricl gerwz.  mmhanesd
prociiitalion vwos not citrivuted to & component of
cuiplenent or to tie co-zrecirid tico mocroglevulin

of w.kinocdiui, venosiwa wil Soaning (L353)e wWor wus it
1 4 1Y Y

~

sreclfic cativedy eince i¢ wiog 2hacrded

’

d
<+
<
-
e
<
-
prs
P
[
<
’

fa

ty a hebterclogous aabijone:mnbtibocy cyetea wnd rerlaced
Ly norie-l ezmmune  Jankinodin, et ole (1260) devone
gtrased whe preusnce of & conrecioitolirg neocroglouudia
1tating gyciezm., This
Labteoinl iad o clectocphoretic mwoiliyy of a oct;zu
a scoiazzatitica cenovont of 10 end eosuubitnied oge
CoxLnet2ly €07 ol tlie wpecilic yreci it te. It was

6ot yresciat ia coluable complenss fomaed in 0415 & salt

wig roncted wita oxtioon da &8 sult. Horleu satlserum
vaiel w3 reccted la tal prectace of Lowh uid nov ia-
cornrornte Co-ke IToduuoeleoinoaicresis reve led the
vregance of 2 diffcrent (ntigop-cntibody cowslexes.
Ulitr-centrifuicl anulysis of e soluule Culplex ITue-
porction revecled the following compunentss 40 (B31);
73 (entivoly gmnueglovulin)g 1G5 (soluble comylex)j

150 (eoluble com.lex) sud 2l (@scroglobulin, Co=P)ae
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negcerdlass of the nge of tha antiserum or the region
of tlis recction in the precipitin curve, CUoe! wag ine
corpornted into the wntigene~antidoliy complex in 1.5 K
s21t% but only with ered eerum in 0 15 Me This

n terisl wis eonsilered to be anclogous to the rloue
metoid Liotor (8) or progerdin in mamamolisn serume It
was notewortiy thut sttenzts to prevent co-precipitition
of the nucroslobulin by removil of 155 end grester
components recultad in the lossc of 50 to 79s of the
entivody sreotivity of the antliserume Uenzozian, Hukino-
den gnd Carter (1852) discovereld co-precipitzating
mucroslobulins sinilar to Co-7 14 serum from turkeys,
rhengants, duciig, ratan, Eice wnd gulnea pigse Further-
rore, they rrovided soza evidence for specificity of
the recction wvotween Co=-7 mnd 1tz homolozous gimnie
£lohu:lin,

Orlene, Iose snd Marrack (1¢¢l) sursested iha
irvolvyoment of multiyle entibody tyres in the onti-Diai
sntibovy responoe of (he chickens Tiey delwcaste el
tle presence ¢f t-o sntidodles which dillered in
grecificity, molecular weishd und in the type 0f oome
plex Loried hy their renction vith unitipgone They
noted tle dncorporullon 6L an uwal.entliied susstl.ace
at 8% MaCl vhich had sn elecirophoretio mobility end

g diffusion comatant vhich exceeded that of serunm
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slbumin, Losed wpon eiflaeden 2 cedizert tian dits,

they corecliuvded that a light cntiboly (73) no3 wunivalent

"%, 3 - e £ < B Y h2% ~ 2 .. .2
Sibly co=praci Ltotod vith the cotissrenntilolr oonle
Y A ~c - LT S " Aty R sy P na )
Flexe Throo lpgotieoed vere rresoulad 10 ¢ lnin dhe

»

Guhivior ¢f avicn eatlboltlers 2} rvicn sutiverun
crtoiard on o etarieiced preportion of norerresd) e
toting, rosclbly vrdvelent, 77 sviiredies, (b)

Ced5 I Ninll a roviten ¢f theza rntitcdier vare ingere
yorated inte toe lrttfece fcrned by theo divelont snti-
bodies wad {e) &l onl rrecipitation in 27 Q1
wid due to ire foxrveticn ¢f complexes of non-nreciye

1t 4Ll catitedy whilch veulily bound 40 precinyit-tin

2

couislexes vhnes rrocipit tion wes dus either to a

N

gcltiog out €St or Lo the dmzoaition ¢f o none
g coific conconert of the sorwi.e Crlang (L262) etudield
thie cumyocition of dmunorsreeisitotens of cuichken Pntie
Poilen oold verioun ondlonne end coneluliced th ot the ine
ere. sed wredipit tisn obt inel 431 0 8ol 13 rot due to
8:dting out or Lo Co- tot mund atiributed 40 mile
beody multizlicity or (n dntercotiondetreen antitody

alid @ non=roeglfic raran congonnnte  Jitioa il Mille
1izen (12C2) notal precipitin curve cnorolies st 1 and
&% KaCl und ctiributed them to ontibody multirlieity

£ sup-sasted by Orlangs (15€2).

Jeslatinsation of letex porticles by wvion
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sutlocrug wies oboerved by Laelnt et wde (159577
Frooiiin (1L2) conpidercd the pescibility sut ihis
revivaly ikt dnlienne o paeciloe of cn wvian
counterynrt Lo e wnwaelian Fhouwsoioeld fociure Fe
cuieoalid,y LOWGVel,y Vit o Lt*tu?' isly emoimigiibilive
gieiulin in cldclen e Chirad COLLdii ProlEriies
vitdo tae e foeior Lid Wt Lley were noo dveniicule

Terans (L2827, studied « bcta? sucrcgLotulin which

P A B P Ly e k] . : .
CCLPited 0L Xriialidildy Zebe of the Wot.l Lolum jlo-

L oas e g 4% : . - M - ¥y we o > . -y A B &
cause of Wlic pivilority, e vontutively naeed Sig
R e e e A

fector "rosuncteid-like Loctort, (GLT) and iadlculed

Tt it wop dconticil to il Co-s of Lokinclia 6% &

Tie oo ireveia greetrus of norn.l sl Leacoe
tod clhdchene waz gtelied by Condere, Hudole-

gon ohnd Cchiicle (12440 naling Zicelius moving Loun.yy

electro, itoveite Tlhoy er 2:insd L perceud com, 0=

L . - B IS L s Y, AL - Q- -~
cition o2 Y..¢ VoLilLn CLoGull husavie Sreevionm ol

oy

O R A Y ogtiey LAY e By ee Y 4 R .
g st determidnel tho $0llosing v olaes: (iduian,

. Bl N R N R ! Wt [ PR . \
L0 -9 bdrpaili={AlTANlNNy 4 8.0 Wi ufu-.,“.LCu ,«.:.iu.;’ 2led o3
“ LY IS ¥ ~1. . L TR 2 o~y e
nor? mere el A2WLINNe 1764 e The tot .l rietein conlent
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o oasey Lozcousn Tron 1) o 17-voex-s) s olloFann wan

ZeLD to 3eTd e In midition, thay nai2d a comporoant

-

uni maz $9 Teucosis-lafrotsd Lisdz, (Deconponent),
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correspuncinr larel in the gerfres enim:ilge Since
trhe jorefree cldeks wore not cxroscd to datentionsl
catisenio suinldotion wd wore rreeticzlly frie of
astursl gtimilaticn from the onvironment, on erplee
yo.tien for ile louw level o ploomu eells and gerimae
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t9 orosuction of "anturcl gormaeslobalin”, thesa nnimals
vare ex>oasd %0 diatrry ratisens, anticens in thelir
water snd veldiLng ~al potsilly veosuly vivng inlec-
tionse “ogtmzm (135%) rointed out th:t the vrianciple

cifTerencs in the serum protein potterns of J-month-old
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e ore ronce of Leleroncargzlatlining svhich vere e
prrestly @oecifio for rof vagd rodbit ervtisoacytes et
cbout the 30th duy cf lifes o clso notcd thet in 20w
doy=-0id coaventicual ehdoxs, snti-broterinl cgriutinins

noceered in the sarun og inat Tercenlobrotriun pavncnng

———

eifar and Lieragoecoug endlernidlia, 'ntl Do 2eroifne

ciiean were not deteoted in nornsl cerva fron gernfree

cidexy romrilers ef ooty Tut antiell,entlierridfig wntie

.~

bodles o zerrved ot 150 to 170 diyse It wig subsejuent-

ly shovn tht Jeygddnimiidsg wos rrescat in the diesd

o
o

el weg fed to bath sroura but sfter eutoclavineg, the
dmsawmoesenecity of thaece sntigens wig eongidernbly ree
auiBuls The Joliyed g latindn recoonse seen Ia the
sornfrie nairils el dharefora be ceoomtied for in
terne of antipen daficliencye The food thot the hypoe
grumogiovulinends dn gerriree wninrls woas dus to de-
Iizdent etlimdavion ol not Cua to tn dnrderw te sntie
bo.ly forming meclhiorxden wie shovn by thelr obility to
rec;ond 0 bietoric) wntigsng vhich were intentionzlly
Lrehied in thelr diet,

he neture of "ootursl" aatiroedy has rnot buen
ent . blinhoad in altghor iorBfrso oz coavenilicncl wnizzlo.

The rrorerently spontincous appear:moe of onti~bucterial

agzolatining, beterohenm:-slutinins :nd antiboddies te

a’e

-
)

niccelleracan suhotnens tens

[

e ert Phe Nole

b



immmnogenio origin of sews wntibodlese iovever, tihw ine
clupion of sntirenie proteinas i thelr diet and woter
end the proezences cf exvironnaontal entigens ten’a to
igprate teds viowe Jorintor, Vorton 0l Forbe: (1359)
wrovided tn exzclaration for the spuenr:nce of cnti-
blood rroun B czlutinins in the seran ¢f permfree
cLLYL e e Turuy enbibiedien were doteotolioc du corim
froo conventiom. .l rndn:da at wboud the 204u dwy of

1ife bBut not frun gerilyrea :mimcla watll 460 dxye of

wres  Mowevrit, vlen yowrt sorafroe chicks welre exnosed

gol

e

1o e

o otr=in 0‘5, tnti-B pubstrnoe antivodies oo

"‘a

pe:-red shortly therecfter, Rermlers et sle (1360)
wisectedr gizdliy orisin for other cntibodlies vhich
are rresent in scrum from gormiree chickens,

Teszite thelr "immunoelosienrl zdolescence™ gearite
fice ¢uichean veore onpilhle ¢f ontiboly rroduction in
reavonse to cuitable stirml.oticnes Yogtmmn znd Olson
(1563) striied precipitin production in 90 to 1ll=diyw
Sio perlfina enlelizuag vwialch wore riven & nliiis inlr e
vendax indacticn of Diie atllbody woa detectsd 4in

geram freom convantionsl animla et the Sth day post-

{
h
('
5~
[
poe

en 2ot rerwrri hicstest Witor .o doys lolere
Hoeenynrison of the mrimary 2atide’™y rasranse of thove
t.o sroursa yialdsd tiree prineis:l differexcecs ()

corraaticis) aniocly hod oo ghnrier induetinn yariod,
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(b) conventicn-l snincls produced 2X the entivody
produced by the gerrfree chilchis wad (¢) tie wntibody
coittont of scruw from perufree elicis feclined sioner

saon thot from corvanticonnls,e Lhe rosson for theco

T A v 2 [ T 1 -
differences soerad t0 lile in thc wmiiorisvoleped yne
T . . P s Panm P O !
ynu.&%.!"':.»O& ‘J‘ A s, C‘; u-l..»uc (o3 v, 5 {7,»".’."x~ fr’.-“.': LJlim *r.
™ . P
cin Cleptroachorepl s
'~1 - pu. - ~
Tloertroriucrenis davelves ¢ Alflorentin] rirrie

ticn of elhvnd eolledi-) rurdiclsa $rro;h o Tiitrhle
mediua unier the L flocnece of o elentriend potinticde
It Yernfore Lo o Loy Lo goncy ting o nixturs of
clonnly relotzd culatrnces ¢n dhe bocis of their net
ghirge i doyaee of dondsotion, nonitrotice, zone
cloetroyhiovegia concizta of expszing o onorsle of the
mtendt-l W0 b ool ipoedl o o eolueizic flglly, Unidop
Vi dnflucnge, o revloun gonatitunntc nre Jiptrie
vhe monern vhioh oun ha lagnir~d by soit-
cbleo et indngy teoimijuien,

Lfroa (1962) rovieed the theoretienl basis for
Kiih voltose nanar elagtro-horesina ord Aiscussad sone
£a0tors wiiich effect the sped of micrition znd fthe
degrea ¢f gouvaratlone Qe swisacizd Yhet the eleotrie
¢:l ccnuitiona of the susrortinr meiium were determined

by rolctionohips betecen currvent und volt: e whoce



voluea were derendent ujpon the resist:nce of the necium
in acoordunce with Clkem's lawe Uince the rezistance wos
initislly fixed, Sn ordor to increzse the rute of ion
migreation the ocurrent hod to be elevated by on edjuste
ment of the an;licd voltugee ozmith (1760) pointed out
th2t eithier volt:se or ampersge ghould be stibilized
tiroughout «n electropitretic gepurvtion 80 &8 1o proe
vide a more nenrly uniform electricsl environment, he
indiented trut +ran a concturnt voltose waz np lied, +the
amperscs increnaed during tie run duwe to a dimwnition
in racist nee eoiend by hent rener-tion, IThe cnmount
of hect whizsh wris praduced (I 7 V < Tndts ) drorecsed
with the cwrrent ¢nd cousnd A4intillotion of Muftfer
frcm the podimne The rate 2f protein migration wre in-
gresced wnler the influsrasg ¢f 2 eoratrat voldsra, On
the other hund, when constant ourvent wus aprlied, the
v2l3:02 dropped 09 & reoualt of the dimmition of resiace
trnee cwred By heoting., ‘a8 a remalt, the rute of ion
ploraticon wos zor? unifoara throughout the mm and
solveat dictillzation was decrenced, ileootro-osrotio
buifer {low cauged wn appurent pigration of sudbetinces
even thoush they were unchurgede %his effact was rro-
puncbly eraused by laoneblle chorgss ( uwsually COCH )
which irpurted opposite charges to vicolaiul solvent

molegules cuusing thelr cathodiec flow (Cnith, 1360).
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iTugiliccily il ol the churccterisiion of eiogiro-
Fhoresic seprxation are influenced by warious rroreriies
cf the bulivye Lys.en enyleyeds Lourell end Lourell

.

(1552) stinaexdised bulior conditions ( b:rtitone at
Pil Taly u=0437%~usl ) for tin elcctrophoreile cnolysis of
BEXY UL

Vader sbonde2d cunditions, zorne electroyhorenis
cf nereldl Mwuan certud espurates five dictinet oompche
eatzs woousling ngh&l, mlgaa?’ betu cnd g rmaesiobuline,
Torion (L504) chserved & sindler protein cilswrivution
of rermcl cermam froa gulnea pisse toxlaann (1553
1530%) unsd o ricrealesirehoretic techul ne wita o
Dezhit 1 Loddor o DR Ced to Cunipors tihe gerunm proteian
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frieotions vere whbeoent in ilo serum of garfree rauimals
vhiel viere fed a gesmin?ly wderusle diet, iisvever,
when tig dief wo3 chrnsey, 1t3 hisher protein cintent
wag rofleoted dn the arrezrence of thece froctions,
rrelindnory studies witlh rodbbits dndic ted no erparent
¢ifferernces in the seraa Iron thace tuo groun In
cerucnt inveztisstiena, hkowever, revetlsd hyrosuinvie
globulineria in gercilres Tibbito chor cteristio of other
o.eciese Oorim proleln polterng cuvluined frem gerslree
21 convanticn:l runlaonts differel oaly in their re-

npoetive pommseslebulin lsgvelee

ITrosingelectronliorenic

Irtawelsetrorloresis cotisincta of 4o svconsaive
toios Jilfering o rely rhrcienzionield ¢ovrrelers,

ie0ey €loctrerhoresis urd fres diffucions Tlerefore,

-

5

-y PR I .~ .8 -, NN . . FY N > -
e uwue of woo0it LVly rreroarad ordicorun nrovides un

(24

cntisenie onlysis of dhe tezt motnril, centidrgly
dreeifeld (1363) rointed out th .t eleotre~lirectie:lly

1dentic 1 conpcnenis eould b roalved by thelir ine

¢

taacchedic l éifferencaa o4 $n.t ratiseanle lly re-
lited cononents eould be reeclved by diffeorences in
clecliroricoretic mecbilitys e illustrotod tie resolve

iag pover of irvuzoelecirenloretic cxndvsis (I35)) by

1t ouility to ze;sor te T eleget. o lioreticnlly cadfer
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cnutirecdice 1iy Giflerent yproieins fres nornl huann
Buer.ane I conir ot, only S 1o 10 corinsnentis vere ro-
tolvad by nLojper eiccliojhoresio Lol 20 iAn ot rcu g2l
Cr.b r (1.9 ) indic:ted th 1 torse diffcrent
CTOPG Qg eoaidid be $ooen for Aicn of

i c
porticdl o r ecaponendt rerolved By I (0) fdentilie

fie Licu Uy Lrmneuolosie l srecifleity.

Clisdar (Lpul) rovierod tie uce of il nwoeleciro=
rhorescis for the anulysis of gerun, urine, corgirce
goinci — «——wpr bioiosic.l fiulage Qe pointed ocubl thet
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puerticul te dextrii gels ¢ & mewwis of differentisting
solute nrclecuwles of different nclecular direrntions,
8 o reczlt of theee stidien, a series of crcess-linked
£els c.iled "lepeldex" wes nade conmerclally avallible,
forstn snd Tlodiin (13562) esrloited the molecular
exclusion proyerty cf Dephuiex ang daveloped an elution
curea dorxrophie precedure oulled sold filiration,
Cith the develonzent of highly porous, bend
polyoerized gela, gel filtration of serunm proieins bee

¢ e rreatissle Flodin (1562) frrationited bovine

2lamma by el Til{r:tion in Zepbadex Ge75, G130 wnd
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winlen wen eancrenla by nuzer electro-horacin irto
sluvgdin rich and noor acctfions, Gel filtretion in
=100 enl G=200 rieidad two wal tirea nrotein ne Ka
reseavavelye  Ultroecntriforsal analyela of the v rious
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lcested in the scconvi pe-k, the third conti.ined wvle
buwrndil, nenorlolin, trinsfairin ead o JeéhHe giyco.rctaoin,
Doydug (1263) fracticnstod normel endg ubtier il witie
seram ia Dephoiex =200 mnd obtuineq tnree prolein
e Roe GLe first pecl ozasistad of yroleing whone
zuleculrr weight excsedod LuC,UJ0 ana ingliuded wn
zt:l;;h;:z-glo‘mz.lin, LR zad two higsh seoleculdir velght sntlie
Vosilese Tiie oeconand protein pewd esntainsa TH cone
suitaonis, sore witi wilie- ool antlilbody actavivye
Mioain (1262) stucied tiog influcace of cexrt:in
bulfler coviitions on serun prroteln Irweticnation oy
filltrutione Dulfer gl Gild not eflfecct tie seprx.tion
g0 long w8 iV w .8 conpriisse with protein glubilitye
Bullers of low donic oiren Ui, hovevar, 21llovea proLoine

rretein intorvotiovas 1o ccouwr waich resuliived ia tuae

formrticn of roagonubly siluble coxnlexes.

N SN vy s N . . . Y 4 R 2o - ‘.
pasy the noslr davelorned rnetheln of LUicenanierl
P - £ P - v .- PSS BN S . N 7 e .
Lo lynizy dos cnedARToelon oo gl ouen »fT01d@ i 00w
o PO e e O T N P o .
»vend it to o oulyoe euilialel dioicadiosl rixtures

Ly thelr catioenie combozition.

~=e%e (1948) snd Cuchterleny (12470) indepentently

dovelored teolnisues Lfor tuo dizentioncl double diffusion

in role Their nrecedures were sirilir but
2t vyvovieton nrde for re-ctont diffusion.

Cadn (A042) dovised o caontit tive aroczdwxe for
- E



ginmln diffucsica in gel, lip obocrv tions est:blished
aone of thg most b gic rerects of inswodiffusion cuch

egt (3) tie positive correl-tloa beturan precizit:te

intencity ool entivody corcoentrition, (b) tie effeod

of texner ture Yiouctusiion oa procijziicote formition

wd (@) the infiuencs of orees reetin: «oii,0%% wpon

o
e
Bl
D

!

£

™

¢ pdoo e cndinenesatibo Ly
v nethenrtiendl tractueany of toe Jynminlen ¢f
double diffusion v 3 rrovided Ly Guchicrleny (1952),
Dwariaty of sun oriing medic hove boen elie
l ks

<«

rluyed dn domuwodiifucican tuclinicues, but e 2

(o)

been uved moct cften.

Grob e (1257) obgserved tiat the (. ver ge onid
rininml vore siies (s well w3 the tot 1 rore nrea of
en 0. 2l von prororticnszl to tne ol concentrition
nt toereny rosul:ited tie rite of moleculoy diffucion.
Gonsmien nd nox (13%3) dntroduced the use of celiulose
ceetote rartivore 9 & oou torting roddun for ImouniQe
¢ifticion,

Cro-la (1341) chuerved thnt 0:41me) sercleozic.l

prozertions of woatisen ond satiuoar wero witv.ined by
g cion coonenoction Wt the re.ction Anterfococe  hwen

re.ct{ nty wore ia roder:iie inu liuce, t.e stronxr
re ctint diffincd reroas e interf.ce #::3 diluted ite
e ve kar

. -a .3 5 - oy P e - ¢
esed hicler couceniyotions of

t
re-ctunte Hircerlold (1203) yceintad cut tnot vhen
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preondtitng oo ad eelective barrierg fur peroloice
211y rel ot soleclog, A% wo paeoillie to disociiingte
toftran e conpn s f rn aatlons naxtizes Clodjum
et 1, (L204) foud 48§ Ve tlie zouircd Jor Lre-
el 3% 4 Somaotion g prisirtlicncl Lo re.ch il Cone
contr tion, ~iffusicn dlstusce oy Loeloor affeeiing
Cae uoslongy (LI222) observed it w precl itin
Tivr oouldl it L chiiriglerlined Uy fto Siza, Genodiyy width,
it nulan,y stasllly oad leslcaty %9 dupliciates L
grnioced aoeratem Jer eloooifistion o tre LoXlobiosee
guiss bot o llies Jhooow cougper.oWlve parusl itile cacly=

. Y . e
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PP B S . H o s~ 3 en
solion Lelaeen oadooend wellion U.odliCe

tiltodles gre wnigue cnong otier serun glebulins
in their uoility 1o combine eoceific lly s ity horoe-
losous antisens Thie projerty L.s sexrvid 3 & buois

er antively purificstlone  In goner 1, thoere sre 4w

[}

1
srocedur:l ro.ro:.chLeg to cntiboldy deoloticon (Selion,l3€3):
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(1) nonez eciiio poiwucds shacn iovoive Proctionaticon
of votiscra. vn She b sis of prrveesors whioch cxre
chorad by Llinddy ool noaecctioody globuliann, nd,
(&) poeeific wechods wilis hove as Lielr basis the ine
suswehenienl sonelficlty of witliyene:ativedy inter-
roticues  Dixly citer nta were miade to izol:te erccifie
satitely Uy the uce of sntlen odsorbed suporting
redlc.  Tvenecon (1943) asorbed antisens on to chure
co..l particies « upal them to inclte g c0lfic ontie
boiye Verer et vle (1075) wisoruad oitizen oa kocolin
end wore wble Yo rocover gocll crcunts of catibody
nfter hetd Jlzeoci:licn of the eomrler, Gulierlrnd
nad Loohell (250) teck wiviatioon of on obuerv.tion
r:de by Linnt et tXs (1252) thot o721l but signifies-nt
awownte of cv:iluimin beeire plrongly udsorved to the
willig of #1l:s52 preci itin tuabess ececriingly, they
Wotd waltiivdedourved L1058 be s te rencve ntie
ov:lvunin mntiboedr with o rurity of 20 to 295,

Ted vlood cell siromat: hove boen ernloyed Ly
A muwiker ¢f investig.tors ¢a wn iscluble suprorting
weddia for catigen or higtoa coiilinge  Lcasgtelner
et el, (193¢) ecou lel diczctized ha.tens to red cell
atrori.be nd wucd toete cunjis-ten for woweailie untie
bouly cisoruticon, DNisc.cclaticn of onti-hrryton anti-

bodles frow tia cucoirvna cunzlex woo weediyliszned in



dilute veetie veids Fisen «nd Rerash (1543) uced o
gizil rorethol and obtuined sn entidbody sran g .tion
whion wig 90% pure. Yoruh et le (1950) unad inmunoe-
sorpi’on e isoleote sntivodies mpecific for a 2,4~
dindivochenyl Jeterrlnnante

A porerl metaod for purifying srecific wntlie

proiaia sutivouied

2

0 deacribed hy cternberser und
rregoasnn (L90%)e Tiadis reiaced wes b ned woon an
antisen roiificxdion sugh thot Ita cbility 4o precivie
toto with the antiboly vwoeas net imnsired cad could be re-
ricved from thies rengilon rigxoure folleowing comzlaex
discoeintione ‘ntiucdy vields of un roxim tely 305
rere 03t ined by this procedare.

“oeoific Lfmanosorients were vrenared by Canpe
bell et 1. (1251) for the 430l tioa c¢f a v:riety of
Antieprotain antibodies. These sutliors re uced cellue-
lose vo forn o poiveninoe ecrzownd whieh couli be
dicuotized (ng counled to protein cntirensa, Specifie
ahtibodlos ware «elsorbad from sera proteln mixtures,
tie dricwosordant wais wished free ¢of asnsaceifio re-
set nte und cntivedies were eluisd from the cowmplex
ut Dil Dece

Jon exoli.nse resina have been entlorved =g gupe
porting reule for ontizen eouplinge Islirxer (1353)

usad galpaonated or ¢ rdoxyl tad resias wid euaverted
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1 ehloridec,

AP

nticenn vers encurnled to thos resics 2l uced to
isol-te g ceifde rntincdy,
nticen courled polysuineroilvoyreng eonlug ten

hive boeen used to iaclute o w.ri
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(1361) wsed tids rezin couplel vith haan
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oorul lovnin 0 dgol. te 3B diflerent robiellunin nntie

rrocedile 31U wetccting s little 16 Ge2 40 T ug of

whtibody 1o 1 g of mer.n glowldin with =n cecgurrey of

e lored for cndivody purificstion fron wiole, un-
o bovine
rurified nd

res adite .
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- ~ -~ o R X R - T ol . T, g e
rowrved pudnenconsitizingg Plootidng cul Loowozlatinctl

L) [
v A 43 mA e e v "y . e N L B W e,
wntibvodiea fruzn the ceoraz of roaweod ol uitizced Indie

-
+

Vvide.wlse a%eralooouis wtigoens oouilald 1) p0lyesidinoe
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YITEILALD AND WITISHS

Loeotneredz) flsok ¢f drnite leshiera chdciiena
corvid wg 2 souresd ¢f oo 1o Lrovids fle salils use
12 i3 slillye Xiofo were iclected frex e eirjla cluten
to b2 Hotobsd An edtrer & Zornfree or 3 gonventioc:l
envizoament, Irouls ¢ viriz rors mrronged nenlsie
t1:1ly oo theyr veralad 4h2 feslired ¢zo Tor gtilye D=
rroxicotely 20 eriokera cormirissd euch group of con=
vantional birdse 7The munler of garrfres chicis per
groupr voried frem 6 to 12

Group I econsisted of 15-diy-0ld gerrfree wnd
convantion.l cihiclis which were used as a source of
nornel SUrime

Crou,s IT-V consiastad of 49-d:y=-cld gorufree
end conventlonsl elldciia which vwere alzo used s o
cource of norv:l gurun,

Groups VielI? gonsicied ¢f 40-dvy~0ld gorniree
wid eonventionsl ehilecks whilch roceliveld entirzeic pilite
ulrtion and ware bled for primory recronse sntizerum
ct tie Gih doy peateinooulotiocn.

Crouy Y cunsicisd c¢f Gl=dry=-eld forrlree -nd

couvention )l ecihdclhens whiech wore used o3 a coarece

37
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¢f rermsl aerMitie

Tied

o

Goerzfree ehdezens wore fod 3 £o01ificd diet
nresured secoriing 4o ostmorn (unoublizhea)e 4his
diet, hovever, witg deiicient in certrin esuventiul ro-
cuirerents vad wos wodiflied vy dwita (Wipubliicied) by
i1nerensding vre imount of thicmine snd vit:uain 32. This
Gu; deiwneed aled greaily inproved tuae nuiritionad
Eovobas Ll Lie geruirve sldiiad bierely vroviding wusre
sult.ile Ccldcaend for Uids siauye T.w Comzosation oOF
Ciauked Glew Leelyia 48 gaven an Teble 1o Conventionsl
cidcaens were fed a nuiritionaldly adejuzie, st.ndord

poaitry Yr.tione

Tanlator Svwetan

FPlexible ;plzctioc film izolators sinmilaxr Yo thooe
described by Trexler znd Leymolds (A757) =»nd Trexler
(1553) vore exrloyeds A modifioction of this deszign
ves mude whdoh gubstituited & Lfibergluzs dcoxr for the
one deserisude The dircnsions ¢of the igcclator charber
vere elther ¢4 x 24 x 25 ine, or 24 x 24 x 76 in, de~
jenidng wson the slze of tie ¢ise uced {o zcoomolate
the rzermfroe ehickse Lither plaetio or perforzted
pteel ovoes were uged deneniinzg upon the eizae cnd dee
cree ¢f crovwling of tie onitnlse The cehilokn were

hatched in glondard Feys tonal .erylie plaotiec coge

1. Yove*rirna plactica Oo.. Media. Pennsvlvania
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rovel X1, vnd wero loder tronsferred to model 150
apes for drdtdicl resrirs. Terforotcd etecl ooz
wore woed te zodnt in the andrmele tntil dre excerie

vant von terrinntod,

Toerilia Lien Mrogedireg

]

:ronivsa felily el eiu@ous O« Bolutlion of pernceilie

-y

ceid T oeorved o8 vae gerniicice ia thiis shtudye hice
4
/ -~ et ~ -

cuonnl”, i oaliyl 2oyl eulfoanie, ws 2dded to this
ceiniien in o Tliul cunceatroiion of Olliw nrd provided
prm g s REPS IS ST i o . - S

pryuver ellicaey od ke wizindesiont.

L et~

CEeve LTl wis sverilised in 2 liter quuniities
’

s

contulned Sn SlTee ok’ TILLES by awleclevVin: iur
AJ min ¢t 121 ¢ and 1H 1b3 presnises

Ctrdnless stord Colin‘erse Diet and supilies to ba

- o 2e—

used in the iscluators were siterilized in szt inlone
steel erlinders 14 1ine in lengih et 12 1ae i dinmeter,
Cylizndricidl ventg were ecvered witn iz Jilter wodia

Uf=115

A}

and zilowed cir znd storn troasfes iy

SuLocinviiyie i open end cf the erlinder wra govered

with CeClCL ine trounsparent nmylar £ii .G scourad to the

dras with Ccoven brosud tazpe numbers 471 pnd &537. Niet

LeeoD, 5y it tiloe N Tk
H ﬁ:EEB‘frC?;E-tq s BT 8e e IR, O™y

‘meriern Sterilizer Cenurnyy frie, Ie“”FVIv'niu
ch* Fenoonii” Jibereloss Corp ":tion, TOLeldG, uuio.
e fede Du cnt Seliciuours ond CO. 1..»00’ 25 B A "f:"tq'lp Rele
o wimesots wiaung vrd iise COTDey ?4&?0“00173' Miflie
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w:g contuined in aluminium pens 11 1/4 x T 1/2 x 1 1/2
in, DTeedles, syringes cnd bedding were contiined in
perfor: ted puper bugs and plneed within tie steel
cylinderx,

b6 cylinders were slerilized in tl.e wutovciuve
bys (2) evecurting the chonmber to 23 ine of wvacuum,
(b) vizmitting steum 0 a chumber pressure of 10 1lbs,
(e) sz :in evacusnting tha chimbor to 23 ine, of vaouunm
end (4) adcitiing ste.m 0 a chouber prescure of 15
lba. Cterilizotion wis completed cfter 15 mian, ot

21 Ce

‘ntiren,s Soline calutisas contrining an roe
priate cmounts of bovine serum albumin (D34) were
ateriiized Ly filtrntion threurn @ Telte filter pod
sasiorted in a Svinney filter, TIhe filtrate wis ine
Jeoted tiwrourh & soction of rubber tubing into a sterile
1C¢ r)l gloes smvules The anpule wrn hreot conled snd
srrayed with perccetic #0id before ita prae-ce Into
the iszol~tor,

Iczol-torne Intern:l enrfunces of the fgolators,
casen rnd ploetio floor ruts vers a2terilized by erroy-
inz with tho 25 nerscetie ascid solutions & 30 pin,
residence period was clloved following tris tre-tran

to peruit maxinnn esction of the viginfeotnnts The cirx
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insidie the isclotor chrober wos then rejpliced with eiry
which hud been filter sterilized by 1« souge through 4
syers of ¢ir filter nedla, TFilters vere slerilized

by éry hest ¢t 150 C for 4 hours,

- nefer of Curlies Into Tre Junl -tor Choamber

—y——

Crquare-ick flocks contrining sterile water were
checlked for a vacuvnm secl before pussage into the
iz0lntore *~ Slexdible plesiio ¢lceva wou priyed with
rer.cetic wecid end t.ped to it.oe fidorglaics duer of the
1solatore Fxiernal ewrfucee of tiwe wetur fl-cks were
then erriyed and ploced dato Lo plestic snloevee The
stainlens steel eyliuder which contoinel elirile diet,
pedidng und othiexr oupplics wuo ebiocied 0 the opon end
of the sleeve. Following londing and stiuclment of the
marsly oviindewr, the sieave chorber wis crroyed daough
rorts on elticr sids und clozed with rneoyrene stoprerse.
Ao30 mine residence period wis sllovwsed to perrit
gtorilization of the isolator locae hoew tils tive
hrd elapsed, the plustic inner cover of tie Jiter;lues
door w:8 renoved tnd tine witer fluskm were t. ken into

La iaocl:itor, The mylur cover of the supsply cylinder
wea panetured »nd its contents were troncfereds ILitter,
enpty woter flneks snd fec:l sinplen weore proced into

tia sunply cylinder rnd thie dnnier dcor v & xoyli.colse
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The sleeve uni cylinder were renoved, the outor door
w8 eecured with tone - nd wus sproved before 1tn ports

wara closed,

CYerility Tozts

+t% e-ch leoex entry, frecxz feenl gomrles were cole
lzoted in cla n, sterile tzst tubes.s Fluid tnioe
gilyeollnte rmolium woo dnocul-ted #ith thave sinples
and incubnted ot 24, 55 ani 37 C for at lezst thres
wveess, [oeurs vere preprxred wund et irned necorxrding to
tlLe petiicd of Gr:sm for direct microncopice ex:ninutlon,
s shells frow rowly hotched eldcks were incubated 4n
z flosk of f£luld thdoglycollate st 25 € to estublish
tocir frecdonm from bocterice Yre gorzfros et:tus of

all guen cainle vevre ocnfirmed by these methodse

-, N U L N [ 40P ~n . e «> . Y
Nepaptorinodien pvd Pwovnafay aff Tees Twig 400

Il top

Cle~i, w5 nded o733 wera incuboted Lfor 19 1/2
drys in o Jonesrey incibrters  They vero tacn renoved
md e xiled to seleot 1ivins enluryone &4 pnracetic seil
colution wna sd %o fegeontiminata the chell surf ces

Thia eolulion s preprred ia tue Lollowing munners

AN

3 5l of a 407 eolntlion of per-cetic vzid wore udded

L‘)

to 250 w1 of dintilled mouier ond mixedl, The sclution

Pl

W wiiited o of 540 by the waulitloa of aoiwoidintely
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grriratiss 0f CuJl und the zolotlon eens Glluted to

650 ml witi dictililed wat

Trternudl surfuecea of {hie ez o woro cleaned wnd
gacont minsted by succecsive weshiings In an slialice
watersent wiil the dleinfect -nts Thece €70 were ioe
me.lutely pluccd on & sterile stainlens steel plate
ia tre kol:ter door where they were srriyed end en-
closed for &« 29 wmin, reaillcernce periosde Folloving dge
cont.orin tion, tley vere traincferred into tize imolutor
cuLnuer where tucy were éried mnd set for hotebinre,
Tie temperuture of tue leolotor wea mointiinsd ot + o=
groximitely 25 € watil 2 weelis cfter h tenlyg ot wihden
tizs taey were roved to a3 eolony midntenance room at

Y 2 *
<D e

LT IE)

Jeadcrva eovine ger . wiinwin (U30) was uncd
ng the priseipal antigen in thig stuCye It v 8 OV
toinea froam Co biachea, lct 583013, end prep red from
Cohn fruection V, gride Ca

vheep vod BlLocay euilg woare cellsoted In (le
severz solution red a heolily adult mile rnimel and

nis0 gerved s an ratisone

Ee Collioslenm, Los Jn.eled, C.lifornis,
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Tertm Collection

Blcod was collected in ¢leon, Ery 25 x 150 mn
cliss tect tubes, E:bbit or cliicken serum weeg obtuired
from 10 %o 15 ml of tleol/tube ufier gynereeis for 2
hours ¢t 24 C cnd 2 hours ¢% 4 O Zhe serun wiud
clerified Uy cantrifug-tion (2,590 ReCoeF,) und frozen

£ «10 C until 1ts anclysis,

iriviry reoponee ontiserun wos produced in
4)=d y-oll gervfree wnd conventionsl chdckens by a
oinle injecilen of LG5 cr ehoep red blocl ozllse Srntie
DEA ganeitizotioa weo weconplistiad by rn datr-veasus
injccticn of 40 m;/ kilo rinr of boiy welsht in 0,5
el or jhysiciozdicad sslinc, Cidcsony wore oltimel:cted
with sheep red blood cella by aa Intravenous
injcction of Co5 il of & 3o suurension of ce2ila in
sulires - ticerun wos odizlined by cardioccntesiz et
the 6th Gy rost inoculsticons Group seruns vere
pocoled cceeeording to antidoay titer =35 revesled by
wcn interfucizi vreolipitin wnalywsis cr henas,lutiae
z1t10me

rolyvilent rrbuitl enilechlcada sabisesuld wod
produced by a eeries of inlsctions of cn clul gro-

clzitote ¢f nermal cerunm from 4U-duy-old eonventionsl
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ciidckonges Foch of 4 adult Duteh Tellted rubbLits were
glven 6 Irntromasenlir infceticons ot 14 & Lntoovsln

followed by ¢ emingls iastrineritonenl inlzeticen of wlizle

-l

goxumne  The cnimels vere tled by errdice~ntenis 6 4 oya

(%4

~Ltar tie terninel oty rerticnsal lanaulrtion,.

The incoidum wos prenc

©®

* %y dllutiaz 5 A of
whole olidelren servm with 15 ml of dictilled water and
1% z1 of & 135 colution of K1 (504) «1? H 0o This
mixtire wus cdjusled 1o pH 0605 with 5 NulH whiech re-
sulled in the formotion of a donce vhite grecipitite
The preoipitite wos wushed twice vith phyciolosie:xl
saling conv dning 1:110,000 rerthiclate aud ws rosuse
sended 10 €9 rd in this esluticne Tne irconlunm wuse
stored ¢t 4 C for no lener thun 14 doye boefere 4ts

UL e

Teiovemdawwn T eV iad o nen M

. RN AN R IR W itee o e Il

- - bt s mee T e
T e = e e . -~ R 3
Trivcry ressonse rtieldlV antinedics vore dee

tacted by t.e pocrlive lemsirlatin tion preesivre us
deseribad by Fibot ani teyer (1901)s Precoh sheed red
bloo: cells were w.onel three tires iz jhos trte bufl-
fered galine (U33) ot 171 Te2e & 2455 gaspensica wea
prepsred by tie o32iticn of 1 =l of woclizd eells to 40

) ¢f baffered s lines T.nnic reld tretient wis (0=

cecavlizlied by adxing eqw-l volures of tiie 2450
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gugpension znd u 120,000 diluticn of t:nnic weil and
incuabuting for 10 mine &t 37.Ce Tue tiined colls vere

centrifigad, wuched $oice wud resusienled in 40 ¢l of
bufferead o lines - alirscn eouting wag wecon:llnhcd by
adddng 1 mi of u 2459 trrned cell suzpencion 19 4 Dixe
ture of 1 rl of tho protein sclution and 4 w1 of B3

£t 3 6ede Tho cuncentr.tinn of tue protein golution
v.ried from Ca5 t0 140 g 10/ xdle  fter 10 mine ct
roon trrnper:ture, the solution wog oontrifused and the
ceils vere w ched rad resuesended in bullersd s line

et i Te2 1o tiie orlzin.l ceil veoliuune, 4 control
srnnle of cello weaz preprred in a 2iziley minner but
witheut -rotein trestient. “ntiserazs which were to be
pelyesd by tiis progs ure verse twice chrorbed with
ganen red Lioow cells,

tioeran ilutions wvere prepared in baffered
guline to o Lincdl velane of oS ml, %o tlhizze dilutions
wig tdided Teud ml of dhie t.uned sni contel red cell
rucvension,  J2it Lie coatrel tuabes were inoluied in

e ch wialysis =5 folliovesr (a) wognhed cells in & line,
(b) wuohed cells wnl cutiseran, (e) tinned, od-tsd
colle wa’ a:lina wni (3) t wiel, couted cells wnd

norzai eeran.  Herosslatin Yion nolterns wvere rend

efter en overnisit dncwbuation nt reom torrsridiro,
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N Glreet howngrlutin.tisn ooy woia ersloved 4in
le titrtiocn of prizery rec,once tntiserum to sheep
red blood celles  Five oro=lmndretia nl of o 2,55 psuce-
rencicn of woshed eells were rdled to tubes contiine

irg Ced ml diluiienn of hent {nrctiveta2d snticerua,

Hem:uyyiutin . tion potterne vera rend rftor cn overs

awd oSy 1on gt o4 e d o f o de XN
Ae L d W f [P o -...\:’1 - Mee 8- e

t:3
vy
=
3
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clurmes of primiry responze wnti-lil
Mbiserun wnd Cedid Z=narcaptoeinn ol (2-i) were mixed
snd dnoubuted et roon tozperature for 24 hourse Followe
ing toio tretrent, e mirture wsg dinlyzed o inst
rese.teld elhvages of (D3 &t nll Ted t0 rovcve the 2=l

The oatikoly esntent of these snticorunms were titrated by

puceive homagslutin- tion,

1 - &L - PR LS N e en, . FEPS ) — Ta oy
e .y ti-om 6f Colovle Oomnloves Pron Chick ntilerod
o B B} N . S -~ s ~
D7y ond hosolesovs primory responce chichoin entie

gorun veore mirved in the optinsl proportions resion of

tie equlvalence zonee CUne ml cof widiluted ntililicing

¥

w.o wixed vith 1l of 25 4n u fin 1l 21t coneontr.-
ticn of %% to preeizit o the watijenecntivody complexe
Tue BUA concentr dtion voriel from 1l ng/il 12 0405 ra2/nl

dependiuy wpon the satibody titer of the zntiserum,
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fior miriary, the colution w o incwd ted Lfor 7 hows
¢t 37T C nd for 24 houre «t 4 Ce Tico rocildting pree
¢iritite w.oz contrifued ‘nd w o goed with 1.3 voluzisz

of enld £ WAl
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200 tizes tio ej2ivilerce

rount of coatizen clogelved 411 to 3l of 00855
oCle Tuls rixture w8 ducwbeted «t 37 C for G houars

cud ot 4 C for € hours with frogquent ~git:itian.  fier
conirifan tioi, thoe cler, r ther vicceomuz onernctent
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avizsn reactanis.

Geld Piltrantion

Gel filtrotion in Seshidext® G-75, G-100, G=200
end in Jonogoy gel woo gerforncd ia gleso colucns €62 cm
in neight with en ingide dicsetsr of 240 clie The exit
crifice woen occluded vith glacs wool wd covared with
a2 2 em loyer of 2 mn lrss bewdse cacking wos mo=-
cemilisiind by o greducl addition of the g2l to the
cclwn to incure wcongcneitye |

Agnr el wos prenered fion en 8% eciution of
Jonagor Foe 2o The golicifizd agor wog honcgenizad in
a blender onud filtercd through a 4C meen screes before
RCC e

Tvo wad oz helf ml susnles of wilwwla seruwa were
tpelied to %he 1o of the cclumn, Lroctions were eluted
in phosrhute bulfersd s2line at pli 7Te0 t0 Tede A Tro=-
toting dywn fraction collector fivted wida @ 5 nd
volwretric si;lon colleotad porvions of eluaie @a 1t
sperood from tlie colamne Tie protein coatent «f ench
freetion was deternineld by the Polin recetione Loe
proce.are for this determinntiicn wes as followst
0e5 1l of o 20 votussuiwn tarirate solutlon was mixed

with Oe5 ml of 17 Cu304. This mixture was wdded to

1Je Phomec:is Fine Cheiaic..ls Ince, ¥ew Yorky NeYe
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c¢f tie pratadsa politics, shokeoa =2 0llzeo! 2 slind

for 10 ain % reca tanrercturse, Tueanty five hao lvedtls

1l 22 () wogo then dled it rmeddlite pivdirs ot le
o.¢3 te sl rl 4 room Hevoor tare for 35 mine T
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Frioory resnonfe (navie-DHn elicien s aliboly wes

coupzled coliz cizo :“mut. Loiowes eonplel torousia svitle
cov.lisnt .20 boaas Lo polyali-coitiveld poly rinoe-poly-
strreae £oilooinsg the »reccdure of Y.oi, ete 2ls (15607,
fiovcheot Lor the rrep- . tion of polystyrenc=:ntisen.

conjug: tes is given in PFicare 1.

catiboly wo s renoved frea 9 vl of wlhole ntle
sorun 7 the wuultion ¢l leo g of the polyctyrene
eno cundug ew ond ookt ing for o wours o% D7 Ce
The Wiatuars w8 wwi sedimented i the su.ern.tant

fluild wus © ved for cnclyzise Hue rec.n w0s wushed
&‘
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Flowsheet for the preparation of poly-
styrene-antigen conjugates (Sehon, 1959).
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pid Jele Pze f£inal pi of tie miztara woo awiusted $o
500 10 440, ' JEher eticring for 15 to 30
rin ot roca tenreraiire, the ownennlion wg eontrie
fused a2 tie supermotent Llwdl viig wrijusted 10 R Ted
with 54 W.Che The gsolution vins concentratsi in ricolll,
mntiiory ceoivitly weg detorviced Ly prselve heligolue
tin tione Tio dizgocistion tiney pil ond eocurce of
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Celiuloce ‘cot-te Zore wWlaotira horenis

>a

dcre electronhiorenis in celluloze seetitle ol
br:res wis perforrmed in a fhincon misr.otion chomber
weing a Vo¥om econstont voltuge / const.ut current pover
62,017 e Oxoidl2 12 % 2 1/2 em ¢ellulene seatite reme
trane otritpe were employed s the sunzorting redium,
Loeontimasue borbitone balfer b pH Ceofiy, w 0407 v
used v#s desorived by Cwen (1556)e The comnosition of
this buller 1o given ia 2:ble % A buller syster,
dleeandingens vith resori Lo dt2 0y W 203 f0nic coMe
ponition we-s nls0 exployel (Jslibers~, 1557),

Pya niersliter s oples were <isrensed Iron

[

-

Yoxwdn pirette ontd = Wflfer 4nrre manted cellnlose

=~

ceat te stripe Homple n:

10 tion s £oeilit ted by
nleging oo yuler nerosd e ¢.ttcue Lafler rescervoir
rerverdicual:r to tle dircction of weonility and Jireetly
over tihe exihode. Tne gunyle wog oprlied -3 un evan
line uzine the ruler else sa o gulde, © conoting
curreat of 1 m./esriy wre ooulied for 200 min =t 4 C,
Prom pheno)l Llue wea initl: 1ly incorporzted ialo &
eauirla o dndileste the extont of (lbunin mipgrutione
Followiny eloctrosidresic, the protein w2 fixed

in 9% wqueous $richlorucetio neide The rrotein wis

12, Corasclid tod L bor teries Inc., Chicugo Baishts, I11,



ctined with either 0.2% Tonceru U, Ueio13 Nigrooin,
CeZ™ Light Cren LF or Comaissie llue ReI50e Jarun

rrotein distributiocn vos mougured by & Jorce double
be«m rerorviing pid intesrating raflsct.nce devaito-

meter,

T2 5, Compogitisn ef CGren's borbitone buaffor,

Inrredicand Aatalrvyl
Tollum 2lathl Wornital Se02
Codivm evcetute (Lyiroted) 3298

C.1 TV DA ecmid

4illed witoYy QaTs 4. 100G.z1

I o - » - v wmaboh

e v el Tlratwanhinpaaig

e D G A S s et e = g 1 . s e . e a2
2 Ll oestyeshicracis w3 rartorted in o

Clendon misration chaurbesr using & Vorinm oonztont ol
reat pover S 0l¥e LT coltedl 3 x 1 ine gluss microe
200,90 8lices oorved 3 the sunrovriinT peitun. 2ue
biffers wwd g2l vere the sume v thoze daseirized zur
irsoancelacivoshorecine  Two nicrolissr gouples vere

«cei into a ea 1ly lceited somple bocia cnd aube
Jocted to 2 ecnotont current of 1.2% ny/ slide for 120
rin «t 4 Ceo Irom rienol blue wig ilaccrior. lus iut? one

dotarmiloe the exiat of clbwwis migrition
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Pellowing electrophor=zliz, the £lides vers ine
verved iz 6% sizeinl coetie 2etd 3 fixz the proiain,

Tre £lides vere Criod by evinoer tion thoon L molet

F e ~ . ) 4 oA . L] - <2 . -
£ilter moner tad ot dned will Coovidels twiple wioln,

Irramnelagtrgshoreata

Imminceleciroshoresis wog perforzmed following
ti.e Nirsohield mouifiostion (Girachfell, 1G60) of the
reheidepver precedure (Scleiderrer, 125%)e Jeid ole. ned
3 x 1 in. gluss nicroscore vildes were loyere? vith
2 1l of melted, huffared nrrr et pi 8,54 4 Fhendon
rilor ticn erenber w8 udonted for slide cocermodition
by dnserting o 6 x o 1/2 4a. plexiglass cuoetle ucross
tre brid.ge. Two yowg cf four slides e.ch could ba run
simltoiemigly, earnention wra moda $90 e butfap
roszervolrs via £ilter purer wickss 4 Volom »ower source
«rolied s constont current of 1.25 me/ slide for 10O
rin «t 4 Co

oaiscontineeug voronol bulfer motem w oo ene
vloyed for electioplwredilic gelorm.tisvie The comoogition
of tlie tvo bhuffers, icey ¢lecirode veseel znd ey, is

a0 LFL, Tk
civen in Tnvle 6, lerthioclote (1:20,200) wua dded

to tie vulfers to ret rd the grovih of bucteriae.
A parified meciua wed prejared from Zifco Bieto
aoeat by welidlilying wa ay2cous 2% soluticn 1a & thin

tr gy Lnid cadtiag 14 inte snull cuvese Thone cules were



rincad extenslively in distilled witer to rercve sclible

congtituenta wad were uced with balfer os theo pur orte

T D00 6 Compozition of the (ireontinuous veron:
Loser aryetae vosd dn drrurenlactreshoreacia,

Balfar
Conctituents EFeahy o Electrceds
Diethyl boredituric acld 1ielg 1ue23
Gowiuad wieihyl Boriliucde voiddTeddg 125.13
Culotun loctace Seilhi 1325
Digviiled wrier 2.8y ude 154 iJL

PO - ~e—en _——pe won

3

dr Ltad teouplote vervel iy o gulde Tur cuwtting
tie coprosyiace Dosing ana brovachs Loy 8 nwole (ad nti-
serun corlienitionse 'Iwo 2 mm dicceter & 1i,le L.ding

were pocilioied 42 ma from the enoviice ond of tie ¢lide
end enidilet.nt frem bolh sides of a eoealy Lly loc:ted
2 rnm wiie ¢ntisera trousse wo microilter sinpien

vera cdaaed 10 e ¢ bgsin wnd sabjectsd do electronhiore-

sla, The nilYy in ti@ nutiserun trousu wes tihea removed
~d -

by suction wnd toe reooliving zntiserum w8 nawelds Ulides

vere incud.tzd #t 23 € foxr 45 to s nouras in O ine &la-

eter Yetrl dishege ddaaxe cied probein w oo €-at.t fron

the sel by reépentel v shes in phosvhate Hufiereld o line,
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Zorne Tleetre heresis

aone electirozhoresis in cellulouse ecetsie Melie
L2360 wid periiracd wivil norunel sexws from geirnfice
and convenltion.l chiciens of different Axcse Heuresen-
tative dcasitonetrosrons frow these snelrsss are chown

in Fipwre 2. Toe serww protein distridbution was sizila

frem thase grouno deesplite the guentitative diffarerices

vhich exigted ewons individuaal fractions. TFour princicle

electireboretic cormronentc woexe egenornited in the coni-
neous brrbitone buffer systems alburming z2lpha, beta
snd gorpr-glomiline . Twmtliwtively, the niost srorpinent
corcnent woe plbvmin vhiel, beeruse of its high net
chore, wro the foremnct ancdie comrcenent cf rhole ser-
Une The clzho and bhetoegleotuline vwere not aprrecicbly
vorryr.ted rnd Jid rot ¢ifler roriecly dn conceniraztione
Seviur gorme-ciohalin woe hishly verinbie in coucen~
irition nmong chickens of the differsct grours. Its

reuili o s proooninctely snotie in the continaous
brrpitons Laffore Trob-oly due to ite hijher concen-
tretlon, © rrester percent: o of surmue; lobrlin in

serwl frem conveutionel end cller chickens had a cae

tholie nonilitye  An ondeterminad gmount of rnrotein

rocorded in the gow pbtulin region wna Jue to the
q

(WA}
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rrecence of non-gorma-globulin protein from the cample
evplicution poiat,

Yhen o dlseountinvous borditone buffer system was
enployed, a pre-clhumin fracticn wis sevarsted in eddi-
tion to the 4 frzotione alresdy rnoted. The numerical
designation given under ezeh frection in Fisure 2 de-
notes its sonroxinate per cent comrorition in whole
cerunis The rexr cent conposition of electrophoretic
fractions of normzl serum from different grounrns is given
in Table Te

TABIE Te Tercent corr-osition of the major
elecirosheretic fructions of normel chicien

Serille
Chickens At e b 3
40-dcy~0ld conventioncl 492 1z 13 2G
AQ=d y-0ld gerrfrea 53 12 14 23
50-doy-01d eonventlonal 41 1< 10 o
90=dry~-0ld gerrfres 473 10 12 27

*Gymbolos = cerun albunin
= zlrzhaeglobulin
= beta=-globulin
=

gansesloovalin

Mo >

There yesults indicate that albumin ond gorma-
globulin were gucntitutively the most vorleble electro-

phoretic componcnts in normnal serum. Ganma-globulin
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levels vwere epproximcetely equel in the serun fironm three
grou s, leesy 4C0-duy=-0ld porrfree and conventionzl cnd
U0=doy-0ld gexmfrce chiciice & corres;ponding cinmilore
ity wes scen in tue zlounin levels from theze groupse.
in contruel, the goima-gloudin level in the serunm

Lrom Su=auly=via conventioncd pirds was apprecicoly

ai ey non JI0L CuLsr 0wide No si/nificant dif-
forences were notoed botvoen woliotive concunerutiong of
vlodie saad betnenloielinn., o aitanrt woo nwoda to

Ty ey e R IPE S . PR e e d anen g 3 -
Seorlie vae relotive eoncentrotions of 2ly bal,

T e Cr Yemet ot 1w e Dt com e o 3
1Ty OV UOWamEac s dinge weerure ol tLenir vnoasrinia
[ “
Y e ety T e, R T
GAUCUEW LG CVAC L IR0
e L el sy R v
U ¥ LgQWPLl LOZE ULl Wd aTIOoMT 000 1w Led

21 urger to provide greater definition ol norrmul gormam
1

. wd \ . -t S VY S % . [ I S
srotsice i s alree oL conventdion L ochicks,  Pisure
~. b S . 4 * A EY . Wl - H ¢ PN 2 U e
5 (plauve)) sl o Llhe 2leclyosncretic cicivibivion of

~ - N . Pt - . b4 - ) PR, 2 N v, 3 o e ~
w2l i LRI LA S0 SUsdey=0au 2000 Ee CLLCUD. LV
. Loz " v - . L A Y . AP R e VT Y e
cleiiney comoonents sere se_ar Lol L this (108 iTu.e

. - N b

Gleli Cablaalin vl e LOoh rroole 02 well as Lhe neat
molmiient TrLgiitil Okssrveae Llroe companinis were
present in wvoe civho-gleouwudin roog.en, (1l ci nich

.. - PETIE M . SN Ve ~ y Ty - ooy ',i"~.‘ - Lt S ™ ..
vuld 86oingd wita o curwony rete=s;eciiie 6% in. IO
COMUnenL LG were Lreuusl di the bela-ploundia repsiolls
Tune veli.,, wie siead . fve Gless (0 Uie coaile ©ooin na

oyt 8

sLovn by idcmunoelectrousresia (Floiice 4.6 Ia contract
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Plate A,

Plate Be.

s Agar gel electrophoresis of normal serum from
1d gernfree snd conventional chickens. Flate A
from gerrfree chicks, Ilzte B is scrum from

onul onickse
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WO LU0 saodio ovvlliny In cellulose scetola, serws
Foeemgdowalia bed e o9athoddo mobiiity dn agur cele
SAY a0I g4 GAQCIUIFhoro g 08 nukual szl
freu 40~fuy-cid convealtiand olLlcks 48 shwown da
Pigpmwe 3 (ploto B)e Froovion dolinltilon in this figur
Suored un dlory s in tue proCoding, nosuidly baomise

P - an - x ST ey 5 ' .
oo cee rretoln evasonimation,  CXTI 8leciroe

Lo e S0 ieng worg sepnr tods eloaning D clpifie

i
L33 o« eboe=slobvaling end n o gomaneglooedling

' - A -, . ry
Irrangeliegironharesnia

Normil samil fro ANefrenld sermifree wnd cone
vaationnl ehiche wiz Lallraad b Looscooelostrophorcis.
Thaeme cpnlvrar Jlxnd ecopirleear v e mede eith
recd Ten patiuedls oo VT a Sron Soa e of DU

N e e, s o mg N Py > %
¢ mnenits drsronoelecrl chororva

N

GleCiy=cld aanveriiconsd ellicln s

YOI N ¥ - wh e IR 2
croter ef 21 gesorote rroclisditin

erea wore veriahls rranent, net ©ll of which vare
foun?d in every ger snclvred, Thin fiture 43 tn ate-
tempd to resresent too Lilcly exniicernie onnpooit

of soram from this croun £ reverled bty tre yTocedires

73

esloyeds Only one of trene covrenente woz dnoleted,
beta., (line 14), the others vere observid unfor ths
el

eondisione of whole corum £aslycie, Tihe depimstlcon
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£Y

civen t0 eseh preeipitin ero 4s not for the purpcse of
Tin:) eluenific:ticn but rotler i3 intended ag sn sid
to zroelsdl crientoticn.

Jerum sibwweln (line 1) wres tle most yprocmisent
wsxtisesde oomronont of nornnl soTute  Its dense pree
cipitin cre exteonded from a dcecnting snodic 1lind

tiuroush v deeending ¢ tiocic Lish to the prmple baaing

Tuls pr

v N1
-SA‘

- 9 - 4 %7 ” '
t VLS M‘.Ly:s.-\u ‘.«d-w VAR "»" Vadaweld 0. COGL

M1 et the nl;hnl-glcbulina wore situotedy o F
le .t in purt, wler tie crezt or Jduesnding linb of
the slbunin preeizlt tes The alphnl-l, 29 3 cnd 4

conpcnoenty (lines 4 3, 4 wnd

rucgectively) were

b
- . N e [ W P - e N
only £.L0lly viciklic ind vore V.

vi.Ciy rresont ~nong
different seramid, u-ontitotively, these coxzonents
rppaired o by minor cinotitionts e $ida rogion,.
Tives © ¢od T Léeontily $he “lgh;l~§ nd 6 eonponents
TLeiY srecisitin crxes wore leo fouil unler the dce

cendiag ertholic limh of albwmin, Tho Tih cxnd &t

D

clphy 1 cowunents (Liges 8 #ad 9) cre hish sbove the

other warbars ¢f tla Ll;lql resion wad extornded nide-
woy dnto the nlnl hn, £OncGe

b Yenet 4 difforent procisitin lincs vere
obnmyvieg L Lhe ulghgz Lo bore D06 yroolnonl ol

poctatly gl;zgz-l ral %lphf, » {lines 12 mxd 1)) were



73

Fres=nt in éeseh awidd tenlsde 2oy ware preclipglliated

1a syosiriond, routlly parsilel cres widenh eroased the

3

¢4

deccnding 1inb of 2ibisin #»nd syt ied exthodiczlly,

Iine tr oin, in dhe orva of alp .aﬂ-J ol 4 (Rines

12 &ad 13) wes compllocted Ly nocasesifle peciein
rroci it oticn feon the sotdserun trouwshe evesiielesg,

thicaa cormucrents were rosuldarly ovnerved in tle mojority

O tka 6 nroes nycoaniiad

{‘
cr
Q

4 in the bcu*l TEgidy
5 were conaidarsd botey oorponants end 1 woz a bﬂtbq.
Linea 13, 156 swd 17 idanu3ily 4oe bct@l-l, 2 vad 3 COffie
gonents reshecilvely, Thesd acomponenis wore vurisily
[ferand sorune, all of {lea wers noi
necsze. vily Joand It ecclt saram taslele, YhIB aren vas
diffioilt to .nclyze brewmine of t.e cloza roxicity,

snacyouenin, snd crowdling of edicosnt praciyitin lines,
Tne bat&1~4 h:d a ¢oiwun Janoeticon witiy the betuz~2 ond
bﬁtml-B connonaitee Thae Tosy groainent are in tho
betxl s3on w3 faried Ly preecipitotion of tie betnlos
comrorevt, (lire 17)e Thia corvonent wra preseng in
11 seruma 'nd 438 precipltste 1dentified 213 rejien
for grciz) srientation.

Tha bﬂtﬁz reiuya wra oconrlad Yy a ~inglo nree
einit ta whlch forxed from tlo bei sounoiwnt (line

20)e This line wis usuilly Laint but voo present in
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Tr.sv, cuantitative differe:ices were observed in albunin
and gurma-zlobulin froctions of serua from 9C-dry-o0ld
germfree and conventioncl chiclienses Gaonz-zlobulin
levels in rormal cerum from 40-dcoy-o0ld germfree and
convertionzl and from 90-dny-old ger:ifree chickens were
similers This fractiion wus considercbly highez in
noraul sexr.ot fron 30-d-y-old convention:l wnimuls,
Imrmuwnoelectrophoresis confirmed thece findings ovut re-
vezled some appar-at differences in the antigenic com=-
ponents of normal serum from 40-doy-old germfree and
convention.l chicks. Because of their vuriable presence,
however, the 4 alphal conpcnents wiich were found in
the serum from conventiionel but not geriufrce cihicis
are not considered to be sufficiently relizhble to serve
as a means of differentiating serums from taese two
groupss Gel filtr:tion of normal serunm from 40-day-old
conventionsl chicks yielded 2 protein contcining penks
in contrust to 3 obtained by Dordas (1963) from serum
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