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ETRQDUCTIC;

In sgite of their well established antibody

forming potentials, certain peculiarities in.the avian

immune mechanism hove discouraged the use of the

chicken in basic immunological research. The nature

and explanation of these idiocynoracioo are points of

great controversy among workers in this area. A much

debated issue involves the uncertain composition of

soluble antigen-antibody complexes formed in different

salt concentrations. Several attempts have been made

to establish the chemical and biological nature of

the voriouo constituents but as yet no completely

satisfactory explanation has been presented.

fintibody heterogenity has rooa;o-J been il-

luminaued by the acquioition of new knowloago con-

cerning more detailed inmonoohem1Col asoecta of the

primary and sooondary responses. From studios of a

variety of mammalian and nonmommolion vertebrates, a

general proyerty of the antibody forming mechanism

has been recognized. It appears that the first anti-

body type to be produced in reaponso to stimulation

nith a suitable antigen is of high molecular weight

(usually 198). This antibody usually, but not neces-

orily, migrates in electrophoresis as a beta2 or a

gommoluglobulin. Following prolonged immunization.

1
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an antioody of lower molecular weight (usually 73) is

prodHCod. This 1ntibooy'uoaM1y Tinrwtos electro-

phorotically no a gamm12-3lobuli:. it present, the

"soon system can be subdivide to 3 d3 M?at mo-

locular oyooieo, each having been shown to possess anti-

body activity under some conditions. These antibodies,

Called imTanoglobuli1o, have bean intono .voly studied

in some 3161ia 23 reom1rés their phyoicol 1n£ im-

manoo11omioal

clarify some oopocto of tho primary antibody ros.onoe

of 40-doy-oli cormfroo and con ontionol chicks. This

was lor3ol; accomplished b“ o ogoo£10 L “dnochomic1l

puriflcztion of one pri11rv roogzn1: anti-novine serum

‘5 _ ' ‘9‘ 4“. ‘.'. . Q 'V."""\.v'l m‘ .9 ‘, 9‘

£14. 01.313111 31“1‘63.3313’ .1. l (“.1 u») {.11 5311-1111.; 0 .1 .13 2333312157‘ .1. 1.11.3.3

.. .- q. ‘ v . H .'1 ya q a. fi-#- ‘ r9.

" ntlbDLEJ hr; in:6-“1‘J‘31H0t >.n..I"’ 351.1 83.5"; in»?Lou-:10zifi-1.1.1.1102}

“1a its uo in in:ntifyinw commononto of solublo

t
a
.

ort :on-1ntiboiy com1loxoo and serum from.normol and

- 4‘.- ~ ‘ r° r ‘ " I .9 “‘ . J“ - 4“

oniLtn—nnn1itiood on: 1 oonstii1tol oho 1:111 19-

xch to this problem. This stair also invol

C
D :3 a
s
:

1
-

U :
3 3inveisti3tion of normal oorum from garmfro

ventional ohiokono cf diffolent 1111.
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administered simult9newly, no antibod' 993 produced

to the humoglobin but the resyonao to HGG was d1-

minished. Gold and Benedict (1962) studled the pri-

m9ry and seconflary responses to para-amiuobenzoio

acid (IEBA) and bovine g9mma-globulin (EGG) in adult

chickens. A primary induction period of 72 hours

w93 sufficient to provide de+eotblo antibo‘;y union

reached a maximum titer in.5 to 7 days. fifter peak

titers were attained. the antiaBGG antibody was rgpidly

eliminated int the anti-PBi amibgdy persisted for 70

days. The authora suggested tb9t a slow rele9se of
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all phaoes of the antibody r9zponne, ie., shortened

nduction ;criofi, 11:93.9 d udtibody laveln and

longer persi9ten¢9 of antibody.
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The? painted cut tfifit the effect of high salt ccncen-

trrticm W713 exm‘tfire’e 8.3033 thv‘.‘ 17-. €011.in CC:01.:‘:7'1;3. .31 of

antigen :33 ratiboiy cud at“not a nenspecifio 833ting

:ffect. Gaufirvn uné fiymgry (195?) confirmed the

Bancifi citv of thn high salt effect on the preciritin

reactinu vith nvie'n {3313(rum. In zxrotrer sin y, Gooé~

mun, folfa uni caliber: (1954) nctad thst difftra3t

03ti0n3 Vt‘rie d in fizeir ability to cause precipitation

of zdnJr~w-H3333333 333313333 at the afime 10310 3trength.

Ffiutscn, Nichol and Cara (L#9) observed t34n

593 of the 33eci£ic precipitate farmsd with ahickon

33313053 and 333 cansiateu of an alghmaglobulin. They

found that thia conconvnt inc;og.t diril3 1.33:11-

zatian tn» ceuii be raxcvei my 4;: 3331031.: the

Specific pr0131+3t3 An.incrnasa in the hetag-glcbulin

fraction use} 3’: “WA for tim first “ti;:;:-'t "1th fine “Pi-P ',

31 333333. fiznovitz 333 Tolfe (1393) rape tzd the

experi;3ent3 0f fiautach at 31. and cezuL3 nw:t “_3112333

tbs regultfi. The? stutei that if the alphauglobultn

was present it was oifiher m"*~~n 0r insoluble in 3331-

333 330333. ognavitz, Sings“ um olfe (13:4 could

suggaated the greseuce of two 33313333 tygcs en the

L3813 of tro 31:23:333 3313312 on“-33 yeka in elec-

troghoresiao

wo- .. ., ‘41 ‘g‘ 0 {33:7 ‘\ . ,‘ 1. '. "

veuhozi3n :2“ .0433 (1;;01 nets; t3a 9113c: of
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dilution on the quantity of precigitgte forxkd with

the primsry rfisyonse BS, Lani-Rmx Lgbuono They found

& d¢= crease in the 5:0r1t of precipit1+e farmed when the

antiserum was diluted and prep sad that flutibody multi-

glioity :ccaunted for thir effect. They also observed
P
A

greutcr LT?Ci§it”tion when non-dgcomglementod enti-

23“im “:5'u32d. Since the amdunt of complement in

these Serums was too lowtto accc“fit for this, the

posribla Lvnlv,flnnt cf a non-specific ccmponent

3
.
1
.

uhich 00-~p. L tate£ with tha complex was considered.

Genzoni;n and”c1lfe (1353) studied the effect of ageing

antiserum or the precipit* re¢ctinn. They conclufied

that & co~xr€"'”it ivv frctor was indeed present in

scram £33m normul and Jug-Sensitized chickens. The

idfintity of a canyonfint 0f canfilflrent Iifzd the co«

precizitrfi fctor :33 di so1imrd. hey found that

aguirr scram at 4 C or at ~20 0 resulted in: (a) an

incrc;sea interf Ciel antibody titer Wham titrated in

*5 Salt, (b) cecceuei tctul nntiboiy H precipitated

I

in 83 salt and (c) incrc::c wt1 "r>clpit"t94 R in

1% salt. They pointcfi cut that inactivation of anti-

serum by versaLe was :reffl able to heating since the

lattnr incrczzci co-grecipitation 1n 8% salt.

Oriana, Rose and Clapy (1952) demcnstruted the

very small complement uptake by the chicken anti-BSA

system. They found that comglenent uptake wzs
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Regardlasa of the age : tha antiserum or the region

of ths re:-ction 1n tlfi precipitin curve, Uo-“ wea 1n-

cursorHtdinto the antigen-antibaiy complex in 1.5 H

salt but only with 359$ ecrum in 0.15 E. This

arterial was cansidersd to be analogous to the rhaup

mLtoid factor (a) or proyardin 1n.maamalian serum. It

wan notewcrthy that attempts to prevant acuprecipitation

cf tl.‘e m20r0510bulin by ramov1 0:153 anfi greater

components Ie;u1t€:d in.tta 105 a or 50 to 755 of the

antiboy nctLVity of the antiserum. ficngozian, Eakino—

dmn Lni - rter (195 2) disoavered oo-prcoipitating

mucrcglobulina aimilur t0 00-? 1a serum from turkeys,

ghecznts, due}:5, rcta, mioe Lni guinc:a pign. Further-

more, thev provided some evidence for specificity of

the reaction b$tWfifln 80-? and its homologous gunman

fllflbfillin.

Orlvns. 205a and L;nmet (1961) aug"csted :ha

involvnrent of multiple nntiboay types in the anti-B55

untiboy r65 Izse of the chickén. ?hey damcnstratad

the preaenoo cf tro Lntibo:1183 which differeél 1n

apeci ioity. rolecular weight and in the type of com-

plex forged by fiheir reaction with antigen. They

noted the inCorgnn'LsLluu of.“ u. mt.L-...LI"& substance

at? fih.‘:01 “Lion h::d an electrorhoratic mobility and

a diffusion consta1t shie-1ex 36;: ea that of serum
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‘tixe E.;~._’.'.‘353«'..I‘if21{3(} of 259510.5{3"‘1555‘5114’3 f‘hi ch rem apa-

pare tly aveeifio in: rat 333 r3bhit erythrocyt33 at

thIt tr: 33 dy or lira. 3. 3130 notca that in 33-

day-old 0333"“L5cn5l 35-355, mnti-bgcterial 5r*‘ut*3553

3 mew-333. in 1.33 33353 .353 inst 4r33"!)"‘""”"“" rev-3w:-
‘ ' m...-a.- ”m‘uqmm “we"

‘1“. .0. - ‘3» '

‘ . . ..Znti 62.. dQI‘G: fin-
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' 2:. . . y \. . ' —' . - ‘ ' . . - 1.”: l ‘ C ‘

C1535 33:3 not uetcct3d in 333351 33353 tram germtrea

. " ‘ ‘ - - - ‘ o .Q < L O
'0‘

051C33 reg'rtlcrn cf 35;, 35t anti-L.C“*‘3“*"3i' anti-
D It. Mav’fl‘-....“

b33133 3u332“35 5t 153 to 170 333. It 333 33b3aquent-

1y 52.10321 that 200-3135317311 51:: 3'33 52:33:34“ in the diet

 

33333 333 £33 tn 33th 5:3333 but 3£ter 3339015315, the

5uuuuota5acity of thase 3ntig3n: 313 consiéer:Ely re»

53333. $33 5-1‘"ed .5l5tinin racgonme 3383.13 t.3

5533£r33 25:3;13 03313 *3333133 be 53393 tad for in

t3333 of 3331535 d3fici3ncy. The £30t thgt the hyyo~

5555550551155513 in 33331r33 3155-53 333 353 to 33-

.1,!- , 5.: 5, "...a. _. ...n . ,. 1- 5 . .9

5131553 35535155103 535 13% «33 ton insnel'tQ 33:5—

reaponfi to bacterial 53t15333 3‘103 3330 intsntionfllly
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1man0gLn10 oi‘g.. 0:: gems LLtihuL-as. ngaver, tha in-

clugian of Ln: janio proteina in their diat and water

and the .ru.-Lcm cf enviro.rnzontxl antiQLns tenia to

.4..- ‘ .. . 2.11, ,4 L L. .... 'a‘ A ,. . ._ .._... ’.“

317413 iii-ii“- 5» ’3’” o r-L‘ T 1.3-.,,:i4‘. .1971" 19.313. ‘1’. .3. 30 41.16:: (41-1339)H
1

Lroviied an explanLtion for the apgearnnca cf auti-

blood group B L;,L1+in1n3 in $23 33.1m cf 39mfrae

‘6L29:?.:;. Iii-ism; Jib:13in (2..:9 .1.....::~11:3.3in L1. 1.17.1113:

frag c.:VsLL.0L1 #313 La at whomt tne ECLh day of

life but nst from gcr:frea :Li:Lla ufltil 60 £335 of

Qa’s; .n. Um .. -_ “ ‘a .- . ~— ,5

en,y3uL: gurszie cLicLs L910 chLaed

 

to rm. 111, atrain 0:5, anti—B substance antibodies 3p»

peerefl fihortly thereafter. Reyniera at 31. (1960)

"r“:mted £22111: ur‘1‘“ fa? ether antiundies vhich

Lra proseont in serum frcm garrrrea chickmwe.

Lritp their "iLLLnologioal aéolescenoe" germs

free e.iLLLna more eupnhla sf antibefiy groi1ction 1n

respens: ta suitLble etixuln an :ostman and Olson

(1963) at:1ed precipitin yrofiuction in 90 to 110.flay-

u - , -' g ‘ . 5...! 1!, 5.: .- r. ‘1 5“ _.. wv ‘1 ‘

34.1.... 9'” 5“waJ 9.3.3.1»?333 ‘1.Ias$avv:1 ‘r: 1.1. U 1.4..‘T‘3n £6; :‘1..;5-.:4-G *r‘ Lri~

. ‘1 - ‘- ‘ 0" -"'- 1‘. n-

1n<..:11utir:n .1... 1111.31: 1' ~ 3 . .. ‘3... L L 4J, 3 1:3 l :1;

.a ‘ 'vh-l\ I’d ' ' ' c v- 9 £ ‘- .?q a .‘- .L\ L .
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a.

(b) cov"“t33321 ani..la3rru;3ced 21th s.ntiboéy

by the fiflrnfrfic chicis and (O) tLe Lntibofiy

centeat of scn‘m from g3r~arm; chioka fieclined aloaer

€333 twat from canvantianIE. the reaaan far these

airfarehces snened to lie in tax unicria 312323 1::-

yLoiu-mgo;33hag3 5333;; cf the warrfraa $313.13.

9“- .-l ;- n i, "I.

”ha “lactrsfiuérexw

 

9".“-

gwh',r ;hc:313 Ln"*‘vch u diffsreatifil nifirfi~

tlcn 3f cnzr"u collniirl particlrn tfirourh a snitxble

medium uninr tlo inflating L=I :3'1 cleatriCfil pfitzntinl.

It therefrre 33 a LCII‘.3 for eopcr.ting 3 mixtura of

. .4“. -“ a ‘ t L ‘ ’ ‘ J F‘ ‘ ‘ ‘3‘.

clou3lv rclgv3d ca: ..3032 an +16 b 313 cf t3cir not

in *- o .n. . a“... r I ‘ J.‘ 4. O i A 4 .

03¢ pa 3;; 313333 3 3:3: Len. In 3:33.123. an:

_ ‘ In 'I ~ . , ‘1’ .‘9 r n-s’.’ I .‘ " ' ‘~‘

332cc:;m,3:231: Cfififillud . 333,36; 3 s~nfl13 of 13

Amxteri l 39 b3 33313331 to an elactrie £1313. ‘Un‘cr

tL£.J 123133336, thc ? 210:3 constfith3ta are dist.i

butpi in 11393315 zoLns in¢h can he lficvtM by 331%-

able at~inin; techniguga.

afran (190) raviaue .he theoretic l banis far

high volt30 3333? eh,c€ro*30“n'11 031 fiineusned acme

factorn which affect the 33,3d of‘migrfition and the

wxgrau of bex‘rwuia”. fie B3w:*'*3fl 3n:t Ln§ electri-

cal cenditicna o the ”a;rort‘31'n;“Lum t=sere datamined

1

by re atizmmi33 betr~fin e“rran uni volture whose



values were daycndent upon the rssistznce of the 999199

in acoor99nce with Chm's 199. since the resistance was

in1t1911y fixed, in arder to increase the rate of ion

migration the current had to be elevatea by an 99199t-

ment of the 9331199 voltage. umith (1950) pointed out

th9t either volt1ge or 99.:19r9g9 should be atb11199d

thraughout 9n electrophoretio 9939r9tion so as to gro—

vida 9 more nearly'unifarm electrical enviromment. he

inflic9tcd thfl h9m a can9t1nt volt99a 999 93-1199. the

99999959 199999999 during tne run 999 to a dimunition

in 3.19-9t999 091999 by heat 5999919199. 299 999993

of heat which 919 prcdnced ( I“v 199:9 ) innreased

with the current and 099999 919tillati on 9f b1ffar

from the 919111. $99 rate at pretein migr9tion 999 1n~

9909999 99999 the influwrhe of 9 const9t volt99e. On

the other hand, whan oon9t9nt 099:9nt was applied, the

'99M, 9 99 dropped 9-9.9 a result 9! the fiimmition of r9919-

tzztce (1.911.199 ’93}:91+.1.9993119 a 19999-1113. the rate of ion

m15r991<9 9's 9crn'unif9rn thraug31out the r19 nnu

aoIV9nt distillation 999 decr99999. El9ctro-9arctio

buffer flow 09119911 1.21 9;);‘191'9112: fiifirfitiafl of Ezibatztzncca

even figmgfh they were 11110211111599. This effect 9:118. zirc-

sumably 99;u999 b9 19999119 chwrn13 ( uaually CDCH )

which 191~rt91 oggoaite 0919999 to 719019111 901V99t

901999199 999199 their cathpdio flow (Smith, 1960).



ercticLlly all of he churnctariatioa or electro~

ghorutio Bfipflrgtififl are influercad by v*riaua proper$135

tLe bagiur L"LLem em;lcyed. Lturell and Laurcll

(1335) LthqufiiLed Lufiinr conii‘Lions ( b:.rLitonLa at

px 8.C.'u=0.3?5-6.1 3 for tLa eLoctro;horefiio analysia<xf

8&3 11112.

':&L“ ~tIidfl.d cunuliions, some electxo5hereuis

of:xcruul hLLLn 5Lrm~Eeyuratfis five aimtine» canyon-

{3.2.is: Lluuain: L19921, £3193L?’ beta Lad gunmawglobulin.

LLrLLL (1334) CbJLvau u siailflr prootein olacrluuuiun

of Lergl Larum.fraa guinea Liga. floamenn (1333 and

13:53.1) 11:526. .25. LWLLWALGLii.hibru’i. .Lc- 1681;211:5116 with a;

bu:bi*w buiicr at ;L $.6 ta caaggra the Lara. protein:1

i .i" '7:- “ ‘r ,- ' 0,. . ‘u- q; f-n

£4141 c ...}. :31 cu; L...ulu..;;.4. La! 3.3:; 21 8 g (It:

. n I5 I u: ‘ '1 .

2: LLu’vf..b a.""'2 .;C‘1"~LI.L‘ ‘5 LA.

P .. ’ t L ‘ ' . . ' . _.“‘ ~.-' -'-" - a .. ~ ’

4» w 4.4 1} LA- 4. £3.36 u. LLLQAX lg. .5..fo t}; dis-0‘3 -3. HI1‘3 SC..5.*4“. 1:. U3]-

V. , I . °. 4.“... . . . .
\ " ‘ " g '- 5"“. ..‘ .t . . 1 ‘ 7“,“ . 1, 1‘.) ‘ v‘

1"“..c3’1- ‘g‘v'.‘-clr.l 33;; ~ 04;-do f"v} s—nda.‘ J'tflaovu“JulUighiu-{l &-$*CJ-‘VI)U ‘z‘ma in

#014 . ,u'el at“... .v‘ ....3— \_-L ‘ . f ~ a.“ . if .- ‘4‘ ’1 . > 3n" - . ...”... ~
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a coa5 31w~1 L LLL Leme 5::LeL. Nngt£WmB from L-

g g -.o..- a.» ,2 L o. I. L. . .3 |_. E... z‘ A sl- - ....“ \_ 1a- . , _ ..

year-c<11d “,2LJrse LL3 CCRJLntLeaLl guinea ngs Lemons
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”7OLA.

frtctions were abccnt in to :erAm of 5?:2ftLe snimals

thick were fad a seemingly adagunfie AiAt. Yawaver,

uLen the Aiet w-3 CA.LUA, its hi5her nrotein antan

w29 rmflm AA 111th: aggezranca of these froctionso

vreALnAL--r Sturiiesv Hrbbits inis39A no apprent

"I

ifs»execs in the ser'xa fro. tLrse t;o 5r0A5'gs. Lu

sogucut iavastifation, hcwevvar, rAVLLIAI hJ”C*2L13-

\

51:LQLAreL*A in garLlre-J rabbiltu char cteri:t:0 of otmer

a.. .- .., .5, ,-,.. ....4 .‘ .- . 9 _ ...p, .

agecAeu. Lezwfi pLuLAlA pattLrns obtzin.u frcm 5orAAruc

an} Cantxtlbn‘ “”U&d«1t3 diff.éxei on?y in Lair rev

333 Live 5 mug-5:lcbulln lAvcls.

*Q"- h ‘a ‘- ’ «.u .

AL.MA¢U. ,Lan: LrssAa cf- 15A” 9’ t n {“00'SGLV9

- ,- 0‘ . -~ Q l. 1‘ . +" 'r . - “ -\»‘ '1‘ II

stL,-s:...._1 MAL-.5 in ALA: ;.'4”.‘::.'3ic§-'ZLLIIT4LCL1 A. rrcLer.”

:Leraaie ALA free diffusion. Therefore

3:9 use 0f n LAAt.L13 grcjercd :fi*‘r~ru* 93031693 an

«ntifinfl’c analysis of .Lc test :t"ri'l. occrilngly

KirsLLfeld (1363) pointed out that alectmcwficrcticzlly

idaLtic~l can {39333 coul b3 IQALIVLA by their im-

5;AocLuAic l diffgrcmeea LLA thAt entifenicull3 re-

13t99d 003:0m1 t3 cau.li be recaled L3 iffcrvucea 1n

electroghoretic "chilit3. fie illustrutaA the resolv~

in5 Ikcnvr cf iA'nLovlerepl arctic hflu3y313 (15.) by

its LLility to 56;r tc 3L LL? eat 0A;oret1~mlly‘na/orr
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prtiul233 dratrad £2313 as a 33338 of diffaremtiatinv

301333 33160163 of diff.reat 23133alar dimer-tions.

as a result of these at2dicn, a caries of crass-lir;«:ed

Q

M0 '23332332 333 H2239 commarcially availublao5
.
:

£313 0'

Lor23; and Pleiin (1362) exglaitad the molaculmr

3.4 1-‘1 L ‘ 4 - -~- «A ,-. q. a .. q a .- u -. .i .5, ... . . ‘\ ‘2 - '-

GACALfildn plugfift} Cl “6:3“.181 2nd uflVQIOde an 3130103
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was cantgined 1n 3luminium puns 11 1/4 x 7 1/2 x 1 1/2

in. $301133, 3331:1333 and bedding were cantzined 1n

perforated paper bags and placed within tie 33331

oylinfier.

The cylinders 383$ sterilixea in txe autoclave

by: (a) evacuating the chamber to 28 in. of vacuum.

(b) LL.-ttzng steum to a chamber pressure of 10 lbs,

(0) a: in avwcantilg tha chamber to 28 in. Of vacuum

333 (d) aanitting sta.u to a chaub3r 33933333 of 15

lbs. Sterilization was completed after 15 win. at

21 C.

in iren. Salina calut“533 containing an ro-

priate amounts of bovine nerum albumin (933) were

33.4311“3fl my filtrmt fantizrcugh n ?eit3 filter 33d

su3gorted in a 33inn33 filter. Th3 filtrate was inn

Jacted through a section of rubber tubing into a sterile

10 ml 51333 am3ule. The ampule 333 he3t 333136 and

mzrnyel with ycrrc3tlo acid bafnra it a 3333 30 into

thb 1301flt0r.

ipolfit,3§. Internal surfaces of the leviators, 

cages 3nd 3 :tio floor 33ta were sterilized by aptt;y-

ing with tho 2% per3oetio acid salution. 3 30-min.

333aislenca period wan 3110333 follawing'thia treatman

to 30331t maximum ucfi an a: tne uieinfeotnnt. The air



inaié tha iLclLtar chamber was than replacefi with.eir

which hLd bLen filter steriliged by pLaaLge through 4

1*yars of air filter $11111. Filtere were sterilizLd

by dry heat at 15% C for 4 hours.

k
"

Lanafer‘gg_3ufiglies 11:1.223 Isolstq; CLLLber

S1L1re~1.k £11ska cant11155 sterile 11tar were

cheoiac<1 for a vncunn meal before pass?56 into the

isolator. L flaxible plLfiiLé 1161?a $13 sprzne1 11th

per cetin 1011 1nd t 311 to 1L1 ribarglaea deer of the

isalator. ‘31 “111 1uzf;£1uf tha L1tar T1133: were

then eLrLyed 111 plaeua iLto tLa 11131: sLL-vL. The

stainless ateel cylinder'whieh‘contLinei 1311111 fiiet.

bvdiing and afiher suppliea 113 atigchmd ta the egg; 131

of the aleeve. Following leading and attachm_nt of the

cuygly cylinaer, the sleav1 chgnber was 3111361 tLrough

Lorie on either Lids and 010211 with nLOLrene atopyerao

1 30 min. residence Leriod 133 1110161 to permit

atarilizution of tha iselmtor 11¢LL. :Ecu tLLL film

hLd $1.952“, thL plLstic inner cover of the $1221; $28

door was removed and tL. LLter £11113 were taken into

111 iaolntor. The mylLr cavar of tha supply cylinder

was Emmanerd and 113 cantents were tananed. Litter,

»mgty water flasks 111 fee 1 “3:111 were 313211 into

*

I '5, '1

a. ~-‘ Mk1 § .the Luurl- cwlinfler 131 the finer door 1:1 r1
.1’ J 5

7
“
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The sleeve uni cylin3cr were removed, the outer door

8 8303333 with tfi§and 3:3 3“*'Ved befu:3 its ports

were closed.

£§_€fimlitg $3.
 

a 9 ch lccke mrv. free: fcczitl -:mrlea 3are col—

H r
t

5
:

in cle.n,amarile t33t tub33. Fluid thic-

5130011333 r3;inm 333 1333313333 mith thaae 3333133

333 izmczb:wt3 at 24, Sfi 333 37 C for at least threa

33333. ,wers were :refi.”ou :33 etwined accordirg tn

the method of Gram for airect micronoogio 32:3132'3 on.

35; oholls troy newly hatched 051033 were incubated in

a £133 of fluid thioglyeoll3ta 3t 35 C to establish

their fr333cm from bacteria. 333 gerafr33 status of

311 small aLL“ls acre ovnfirrrfl 3y t3333 methods.

.‘wlb 4.3:». 5 .55»;

* m :7 v V > '_“ "lfl.u- W

‘5‘» L.“'".f" 3H» --5 ”an «res». 3 n r.»- "fin , {M-’.“'3 '3 ‘3- . -

.2c333 H :rtjx . 3‘1h33: c , 3333 no

 

lean. unn‘xdcd 3:33 verc 1h-3tedfGr 19 1/2C
)

anys in a J 3333; incdbrtcr. They were than Q“QVG-d

-.'I.‘.rl:ll‘. (2132:1133 ta £331.33"; living 3:31;...335.3. catic 2.21:1:

- 5 fi 4. heal-1‘ .- . ‘

30133133 333 3333 ta hecegtdflin;;a tha 33311 Eurf.C@30

‘1"LV .4 ‘fi-Q-‘If‘ F9." .. .l d , ' a. ,V-x

3313 3343.10n 3.3 pr p.23<1 in the £33 33.ngmm3nncr:

\
J
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33 3613 {13333I
f
;m . _rv' «t ,

31 of a 333 solut3 3 cf warca 13

M

230 m1 at distillad 3333r and 31333. 3h3 solution3
+

C
)

van 333“*€03 $3 33 5.0 by tha naaition of 3§yraximmtaly
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‘53 213. cf 33% £22611. 12:..220322221 21...:2 ..i-zzimi’: t2: 2.«. T1223). (mn-

car‘rfiisx of 23.111 223.21 £12.22 3:: 11%;"; :2“. 2.27222: {321..31t02'3. to

{33:3 2221 2:211:21. 222.22.221.22 22:22.31".

27221223222222]. surfaces of the 62323:! 22ers cleaned and

aacontaminated by guceeusiva waaidnga n &a slhuline

gatergent anl the diaiflfectrnt. Th556 G3. wera imp

222222.122t2211 place-d an a etarile Git-311319233 steel plate

in the koletcr floor where they were arrayed and emu

cloaed for a 55 min. M2iéerca pericfl. Following flan

Cimt.;r..2ain..tiun, £112.23? '2; me try“... .-5‘1‘2‘21 into the 123-'31:;th

ch1mber xtere they were érlcfi and Get far hatching.

The temgczrature of 16.222; 122012422212 *2 12.212222422222222 :21; 2.13:2-

groximxcly '53 C 2:32:21}. 2 2222232222 2:32:22" 11' tc2‘2.;2.2; 2.1; which

ti?2 they were aweed to a COlQfiJ m2intenance room at

2‘" 1'

‘- ) ‘4' 0

\..«$- .-

-.L"v.: ”i :13

W

{main-222}. bovine flex-22222231221321 (233.1) 22222.: 1222.32".

22.23 the: 1.2....cir21 22.12.1322“). in this stucy. It 22 22 0?:-

tginaa frag Cglbiocham,fl lct 533515, and prop red from

(302221 fr220+.1022 V, garage C.

ghee? mud L122c¢ cullJ 2u2e collectei in A1—

Levers solu‘mn £22222: a, healmy ai‘slt 25.2.16 2222152221 «I‘d

22.12222 earved .7222 2221 222122132221.
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SerumJlequtiog

Blood was collected in clean, fir? 25 x 156 mm

glass tee tubes. Habbit or chicken serum wee obtained

from 10 to 15 E1 of blood/tube a ter syneresis for 2

hnurs at 23 C and “hatrs at 4 C. The serum was

.p

clarified b" centrifugation (2.590 R.C.E.) and frozen

at -10 C until its analywiSo

~ntimnrwnHrs mgigg

2rimgry rampage antiserum mpg progncué in

4D-dwyunlg gernfrce 33a canvcntion l chickens by a

3Lv30 injncilcn of 332 or ahaeg r35 blogd calla. inti-

232 sensitiZwtion was :2*9”*lia.nd by uh 191$:vsnsue

injecticn cf 40 mg/ kilogram of bofiy weight in 0.5

ml of 3"“3122u«2c21 saline. Dzicnsna 2; :re L.i.Ll *:d

with sheep red bloofi calla by an intravenaun

injection 0! O. 3 ml of a 3; gnu1:2ension of calls in

saline. 3.2 scrum w:a obtai.ed by cardioccntesia at

tho 6th ézy poet inoculation. Gran? seruma were

fiGOlGd ccco..;ing to antibouy titer as revesled by

an interracial 2rnai.1tn Mu.ljb‘3 er hemggblutinp

EtiOfl.

9olyvalent rabbit flhiiwchionfia uniiucrum has

produced by a eariea of insectians at an alum pre—

cipitate of normal earns from.4D-d2y~olfl convantioncl



chiekans. Each of 4 adult fintch Belted rgbbits mere

given 6 intr3333cml r infiections3t 13 any ittc:V3lm

.. .. .2... 4. ... , J

fol10303 b 3 Gihb 3 intruxeri one 1 isuccticn of "
C
I

.
2

serum. The rni$13 acre 2131 DV 0”fi‘oc~"*rh*b 6 dmya

3ftnr the terminrl intrryertiranl innaueran.

$39 133.2123 333 9:333:33 by 3113:13; 5 31 of

whole chicken serum 31h 16 m1 of flistillewi.f.t3r 3nd

1% 31 0122 132 00131ign of?l (304) .1? F-G. Thig

mixture was dJumLHQ to yH 8.5 with 53 uQJJ'LHLOH re-

multed in the fornatisn or a 39333 w-ita prgcipitnte.

The precipitte 3.:9 33 3d twice 31th 3333101032031

331133 0333:1313, 1:10,033 rcrthiolafie 3nd 333 resus-

333333 to 25 31 in this solution. The 1333133 333

stared It 4 C for no lcn;cr than 14 3:v3 bcfcre its

11:38.
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333331333 by *3bt 333 Layer (lfifil). Fresh aheop red

bleed C‘lla rm re 3 w. 1 tkrve 1333 13 3hosrkmte b1f~

. J
(“W V '. Pi .- . . -,

83113" (£33 atd 7.2. a 3.53 313333313. wr.$
5
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fare

.2-.r33 by tde £221?£‘3 cf 1“Ml of ext} 00113 t0 40

{
:
2

3. 3f buffered 5 line. T nnio :cid treatment 333 to-

cc"*11312d 15* 3131"; 633:1 volurm of the 2.53



suspension and 5 1:20.050 51155155 ct tw515 5015 and

incabxtiug for 10 515. 5t 37.8. The tanned 05115 were

055Lr1£5¢55, washed $5105 555 r555531555d in #0 51 of

bufferei 511515. 5511555 ccuL153 555 x553511'55 by

555155 1 51 of 5 2.55 t:.LLcd call 5553553155 to 5 mix-

ture of l 51 of the 555L515 5515L155 5nd 4 ml of 13?

at ya 6.4. TEL; concentration 5f 555 550L515 salution

v r155 fram C.‘ to 1.3 55 533/51. 3 +55 10 515. at

r5 5 t5npergt5re, the saluticn 55 05:1Lrif5ged 55d tne

05115 5555 5~5h55 255 55555355155 in bufferea saline

Lt 511 7.2 to th 015515-1 5511 vrla“5. 5 cantrol

5.5.19 of 55115 555 55555555 in 5.515115r 55nner but

.3. )

3.11 I
t
?

without 5rct5in 25555555t. i5M1155 w5ich were t5 be

55v5y555 by this pr5c5£555 5555 $5159 5haerbed with

5L5ep red blue; 55115.

’Ltiaxzwm 5:15ti 5: were 1'55'511 in‘bmffered

551155 to 5 £15 1 Vu1555 5f 5.5 51. To the5e dilutions

555 55555 c.55 51 cfL5 t“55:1555 contefi r55 5511

5555555155, 351% L15 coatr‘l ttb,5 55‘5 iaoluded 15

5155 55513515 55 £511555: (5) 51:55: 55115 in 5-1155,

(b) 555555 cells 555 55t151555, (c) thnefl. 035t5d

cells 555 551155 551 (d) txunefi, 505555 05115 555

.115". 11.: 4.5 ., ._

~51515105 yngeras Lara 555d

1
,1*

.-

:.-# ‘c. :‘1 fl' ,»‘,‘.'. .3 .‘0‘!t ‘2 ‘ \ . 1-._ ‘ I I

51L5r an 055551u5t 55555551~n .5t room 5*:*r.t::5.
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A fiirect Lhurr31utiimtisn ansayvv.13 er319yed in

. ' p‘ w; -\ R Van»; 0» .

1.3 tit.tlon of £31M?rj resawn: hauiSCtum to sLee;

ing 3.5 ml fiiluticnn of heat i“nctivata&5fiticccrum.

zemagglutinutian pgtterna warm rand after gn over-

night incub tion at ream ten.wrtxreo
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Ethl vcluzes 0f primary resyenao anti-Bi;

eatiaurum Lfid 0.23 L’LQlCUUtOW.nol ((-m; were mixed

and inmph+53 at r:3n t;:jaratdre f5 24 huth. Follow-

ins tnia fire:tmcri9' than uture was 61?lyzei fig inst

reyeatQJ ch ages of ?B5 at 3H 7.2 to Inmove the E-ZJZS.

Th astibofiy can eat cf haze nmtlsurnms were titrated by

9‘. n a. ‘- w .m- Au. - ¢ 4-4!

wasIvc acmcgmlutInfiyian.
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B m h} n “alcgous primrry resgcnce 031033- unti-

serum ? are wired in the Optimal groportions region of

the eq"1v;lence z:13. fine ml of undiluted antigcrum

mga uizei aith.1 ml of Ext in a finsl £:1t cs m.tr:-

ticn of $5 to pracigituta the mat gen—hutiuoxv comglex.

The BS; 004"}?cntr'fi10fl erle-J frfm 1 zfxa/xl ta 0.25 r~/

degmM‘iuu upon the »mtibudJ titer 0f tn antiserum.
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Gel filtrAtion in Sephsdexlo 9-75, GwlOO, 6-20“

bflé in Ionagmr 501 we: garforuci in glass coAumns 62 cm

in height with an inside fiismetar of 2.3 cm. The exit

orifice wan occluded with glass wool and covared with

a 2 cm luyer of 2 mm 31335 beu$s. :Acxing wus ao-

comgliahmd by a grsfiuul addition of the gal to the

ooluan to inaure Aommgeneity. 3
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“\

IonagAr No. A. The eulidifiad agar was hencgwnizad in

a blender and filtered through a 40 mesh scréea before

Two and one half ml samples of whola serum were

upglied to the tap of the column, fractions were eluted

in phosghAte buffered sAliAc at pfl 7.0 to 7.2. A ro~

ru-

tAtiAg drum frA iion collector fipted nit: A ~ ml

voluxetric siphon colletad portiona of eluate as it

Amergcd from the column. The yrotein content cf each

fraction was determine; by the Polin reaction. The

.. N ..‘3,r,‘,‘ , ‘ ,fi"..,
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Zena electroyhoresls in celluloL.:cetate ma:-

brerLes 1%a perfLrLed in a L..LLon mi:rLtLon chLmer

using L V0}Lm coratvnt voltht, / conLtLLL current power

1; 12 I 21/2 cm LLIIH‘OLL LOLLLLL fiém-eugyly. Oxoid

LrLLL strigs were LLLlLyed LB t33 LuLLLr*inL Leaium.

A 0L.LA:1”‘" brbitoue hiffer Lt pH 8.5, a 0.07 wvs

uLLL Ls Leaerlbad by Gwen (1336). The composition of

thiL bafrer in given in Table 5. A buffer system,

fiiflcfifitinucufi with r6"r to its pfi,'u Ln; ionic com~

punition LLB £180 afiglayai (flalfiberg, 1359).

Five miLrLIitLr L LplLL were dinLLLLd 3:83 a

, ...." .3... ,n » L - : an, fi“ 9; - \.- "a .

l Lhfld Lipet-L onta L bufiL: ingrLgLLtud cLLlulOLe

I
f
)
.

r
,

‘
4LCQtuta Ltriy. S Lyle LleIL-LLLL Lax f cilitthd

{
J

9 being L rn.1Lr LcrLLL tLL OJtLQLG fofLr rLLLrVLir

rer_~*‘1fi1 2r to tLL Liruction 0f LLLility Lnfi LirLctly

Ler the CLLLLLL. iLe 6:;Lrle LLL Lyyliei LL Ln evan

liLL uging the ruler Lfiga as L Luide. 2 CLnLtuLt

Larsen 0f 1 mL/Ltrip LLL Ljpliafl far 2L0 min at 4 C.

Erom r=Lnul LlLL WrL in1ti=llyi erparLtni into L

exm'zylra t0 indicate. fix} EX‘L-‘Bl‘at Of album-Lin migl‘iitifin.

Following elQC*“0“‘OfeSL the protein LLL fixed
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stained with either 0.9% T033333 3, 3.331% 31330333.

.22 Light Gre n L? or 00333513 Blue 3-253. Serum

yrotein dietri‘a3tion 3:3 meeured byvJayea double

beam rnnorfiing 333 intah+2in; r3£13ct3nce 3333130-

TZ;LE 5. Comyeaition cf 031'3 b.?rbitm3 hmfar-
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$333 33333 33;;1r. 155$ 003331 3 x l in. 03,33 micro»

33039 3 1333 nmrvcfi 33 3E3 333;ortinr 333-33. 233

bvrzcrs 3:3 gal were the 5333 33 th 33 de3cribe£ tar

13333331303r.530r3313. $30 3-3r333.‘r 833133 acre

$13333 ifito 3 cantr+lly 130.aced 533313 bt3in 331 331b~
4

.25 In:J 31139 far 1:0i
n
!

30333 to 3 censtant e"*3*3t of

313 3t 4 C. 3333 333301 bLAe 3u3 13333333.;233 i3t3 one

A ‘9... .. ‘0 41‘ u. w ' . - ‘ ‘ 4' -’ In. , ‘_ ‘ -! ‘-.

3-ui3e 30 3333‘:;33 tufi extant 31 3133313 33333»;on.
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ImmanuelectrfighfirPSiB was e3rfo:33 folloM135

at ~ 1

EiraohleLu mcuifi03tioa (Eiracmzf311, 13E0} of thas
t

5 m

k“ ‘-

ficheifiegger 3roceare (fiche133n“3r, 1";:5?). 3313 313 med

5 x 1 in. 31333 microsoOpa 331333 were layerefi with

2 ml of melted. bufferea flgvr at pH 8.6. 5 Fh3530n

igrqticn chmmber 3:3 mflagtefi for 31139 3003?P333103

by 1333rt135 3 6 . 51/: L1. ylexi51533 c5sette 3cr033

the bridge. T30 r033 cf faur 311363 each caulfi be run

b‘gx‘u;"“11., cafin3¢finn W33 3333 t? t”? buffer

r333rvo 3 v13 filt3r puper wicka. i V3533 power saurcc

3;:31131 3 0023 n't current of 1.25 mn/ 31133 Car 103

minutnt-C.

' . r .3--.» .. ..."? .. .r- ,- .

3531:13A2xtxn5353 v3r053; bufaar a 3333 3:? 33¢

. .. ,9. 2 my . "tr ‘ ~

313553 fur e5ect3op5eretzc 33
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:r53i33. The c33303itisn

of the tro buffers, 10.. electr3de vessel and ag r, is

giV3n in 93318 6. Herthiolato (1310,939) wag flfidfid

t3 £53 buffers to rev rd tne croyvfih of bci3r15.

A.p3rif13& 333133 333 prenvfifir fr3:n Eifco B;cto
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rinaaa extenaively in diatAlca water to rerove neluble

anstit123ua ufld were "weaé with bszer 33 the muggnrt-

iscp“tifluos verfinal

1cfroghnrtsia.

Constituenta iggr Electrode

1 I

31-J”l b:_r3iturio acid 13.33 13.53

:09 111113.. 3131131311 b.:.-r‘.;ii1.u‘i¢ {£3.1C1{§?.{303 11:53.13

- . — , . . “L f) ., -. Q 5‘" ' P

0113113 luct313 5.343 12.jag

315111183 water 3.3. 3d. 133 13L

%* v ‘— — o-u-Inn-m—Cuooi-w-«o”cwnwoom-fl-flvb‘W .1 _ v _— “ .— W  

: 1Jr {Mi {01111.3 uervei 33 3 $3163 fur catting

tne . r011353 b13133 gnu L1unrh fer a 3913 and anti»

3crum s.310311 T3 2 33 dimfieter 333313 b33153

were 3031319333 4; mm from £33 anodic and of the 31 fie

anfi equifiiatnt frcm 33‘h 31333 of a cunt» lly loauted

2 mm 313e .“tiucrum tr01us. 230 microliter 3333158

were Md2d 10 9 03 b sin and QJDagctad to 3133t103<1hore-

31:3. T123 1;!311‘ in 1.113 5;:‘3‘331211131 trough 1.:11-‘1 than r6311 1'36}
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presence of ncnrgcnmc~gloozlin protein from th :2nple

23mJlicu+icn point.

When a disco-tin.o;3 br itc.e buffer system was

employed,a pre~clbumin froction was caper;ted in adfli~

tion.to the 4 fra:otionc alrcc4y nooted. The nrmcriccl

designation given uncer each fraction in Figure 2 de~

notes its apuroximatc yer cent composition in whole

serum. The per cent composition of electrOphoretic

fractions of normal serum from different groups is given

 

in Table 7.

T‘BLE 7.h 7crccent ccnrocit'on of tb9 major

clectro Hrtic fric.ionc cf ncimal chicken

881114.30

Q

Chickens A a2 h 3

Cu. “Mama-'- was» - ‘
w

_ w-

4D-day-old conventional 49 12 l} 23

40-dcy-old garnfrec 53 1? 14 23

90—dcy-old convcntional 41 l“ 10 37

90-dmy-old £6?izfree 4% 10 12 27

v-
v—- —v ww~v v-

w— _v

scrum .nlbumin*Symbolca A a

a a c.1phn-globulin.

b a beta-globulin

g a gummfi-globulin

Thcce resultc indicate that albumin and gamma-

globulin'wcre unantitctiley the most variable electro~

ishoretic components in.normcl scrum. Gamma-globulin
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SULMIJARY

Zone electroghoreeis in cellulose acetate and in

agar gel reve2led the qu1litative and cuentititive

similLtrities of ncrrl ser'm proteLn patterns from

40-dcy-Old germfrce and conventional chickens. In con—

if Mre1ces were ob=erved in alsme.inC
1

trhst, quantitative

end gamma—globulin fractions of serum from 90-day-old

geimfree and conventional ch ckens. Gamma-globulin

levels in n rmal serum from 40-d:y-old germ_ree and

converHtion,l and from 90-day-old gcrnfrec chicken were

similar. This fraction Wes considerably higher in

norm; scrim iron 90-dey-old conventional animals.

Immunoelectrophoresis confirmed these findings but re-

vealed some apparent differences in the antigenic com-

ponents of normal serum from.40-day-old germfree and

conventiongl chicks. Because of their vsriable presence,

however, the 4 alphal components which were found in

the serum from conventional but not germfree chicks

are not considered to be sufficiently reliable to serve

as a means of differentiating seruns from these two

groups. Gel filtretion of normal serum from 40-day-old

conventional chicks yielded 2 protein containing peaks

in contrast to 3 obtrlined by Derdes (1963) from serum

of much older chickens. It appear's, therefore, that

118
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