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i111.~. zmmﬁ@nveTIOﬂ TR e -
“'ﬁmeterial &n&ospnre farmnticn occura prineipally in the

Lf&enera‘ﬁacl1lus amﬂ Glesbridiuma5_ Under &wnropri&te ;{:Sff1;”<“

- "Jaggphyaiala ieal ﬂe%éltions, a vegﬂtatiVe eell wiil give rise

f%efafainyle spnra‘; The apare diffars from the parant 0@11

.fim 1ts inor@ased resiat&n&e ﬁa heat, nhysieal anﬁ ahemncal

?ageﬂta, &nd :i.:t:t,= tsgoptloal rafraefiliﬁy whan E@ﬁn under the,_

;mioroaeape. ffmheaa unusual char&cteristlcﬁ, a?lied t@ a

7,}motantial fer razﬁd wrmwﬁh.and metabajigm when pLaceé in a

-vﬁ QLsuitab1e environmentihave arouae& th& intcrast f workers in L

“3m%ny fiﬁlﬁﬁ% ;=~ i ?,ﬁf““j" _Kfv“:fiiﬁ”V;?f:G»*f“”‘

T h?ha proeess @f mparu formatien is a eamplex one iﬂVQLVlng:l-w

3
o,

 7'$]radion1 atructural ahanges Wiﬁhln theryavvﬂf 0811 &ﬂcﬂmﬁaniﬁd

1“*?§iﬁby alterationﬁ iﬂ chemical ecmp@ﬁatzon‘aaé meﬁabaliam. Thase

| T7  lehanges h&ve been tudied anﬁ ﬁescribad by eytelopista an

i

it‘fibiaehemi&ts and much}is ‘nowt knewniof %1@ Physi@l@g“ &

o ,ﬁeytalogy af smorul&tien (H&lvaraon, 1997, 1961, 1962; 3&cabs'n“
3 fé&rﬂleph, 1@57; Rebinsw, 1960)..i

Liﬁtle however, 1w knawn Afi

 3?0f tha &lberatlons 1n &ntigenicicenstLtution.which muﬂt

’*Qi?aeoamrany the'ohunge 1n dhemlc%l cmmpeﬂiﬁiﬂn-;s Much Of tha

V{f{early Work 0 ,‘por& antigenﬂ waa;mainly Qf taxonomic

ignifiaanﬂo and it id only in. more recentitimea that

‘Vifkgeralogv has bean‘uaed as a bool in &tudying.cellular

f%ardhitaeture'

i;ive a pieture of the Akﬁ

““ﬂsimhe fellewing revxew attemptﬁ

j«f}fpreaent stata Qf knawlaﬁ e‘QT'ﬁh@ anui&enic strueturo ef

‘a?tha genﬁs B&oiilua.>'f




swd‘ied; j:L mc’luﬁ eﬂ







194013, mnmm a Fiﬂmr, 1960;

wa :ﬂegetatlvm acll duﬁp@ﬂ%iﬁn af B. anthracia fcr'

gitated
512”h0urs

nd allowed iﬁ tn Sﬁand cvexaight, when_aaarﬂe

gregaﬁas.o crg&ni&maﬂsebtled ou% 1eaving a homagenacua

;Rfﬁsuspensian guitahlo far %€§10tiﬁﬂtiﬁn'i; E@rhaps the

“hourae-af errar in the ﬁef0168j011 tu&y sf;thef*

':5*i?gspore:hathen:j he use of impura matarzal fOr“teﬁtﬂ. &p&rt

J x.fram th@ waa&zbilitv uf eﬁminaﬁicn mf the ﬁpmre, it may heff“gf

faaaﬁaminateﬂ;with r851dual vegetﬁtiva aall‘matvrlal fram the

3s§6féﬁgi§@g;.,ﬁompleue upmrulation:saldcm aacur on ﬂarmal i};fﬁ

slaboratary meéia, an&Tgldnaultures normally aont¢in a

:,variable quan%ity ef vegetativeléeli debria.n, Inaeebian Ofi

'“ﬁicantaimAﬂ&,

'mntibeaiep ho bath spares 1nﬂ vegeta%ive cells.;fngf

waowie and Gruiekshank (1940) ﬁ@saribta an aanara inate a aré}ig

- i;which gave anmpleteISQQrulaﬁian af a B. cereusulikp

Lf@rganlsm ana QP_B. m@ﬂﬁﬂt&IiﬁUﬁ. &uapenchms af ﬁheae

femlturee g&ve riﬁa}la amtiﬁera ﬁﬂﬂt&iﬂiné antibody ﬁmeemficf‘aé




ERCRTe - L = ‘ ;f3f5{75
; 7{1f$r ﬁhc snare stagg an 3njeution 1nio rahbits. ; ﬁavzns .

' “fﬁ(lqgl) repmrted oumplatﬂ &pﬁrulatﬂam Gf E. palymyxa ﬁrmwn
I‘ ?0n nutrienﬁ qgar.f< Aﬂ oltern&ﬁive &pproaeh i 'the active

';ijr&mOVﬂl Qf vepetatiVQ rpmnants. Ny Antifermin wab uaed hy

*?fﬁellmn anﬂ And@rdmn (1919) far ﬁhis purpﬁsa-,- Krauskﬂpf

-inanﬂ maaov (1957) favaured ﬁhe ug& of Kﬂﬁ-;; TheSﬁ agenpﬁ 3r95;2§

f~5deleterioum, cauainp ﬁr&stia chemical eff&cta which musu'fE}f&;g

‘r;,eertaimly b@ r&flected in the antigenieiﬁy of the Hpareq- '
f“f}marris enﬁ VOlf (1961) u%ed autely%iﬂ in~ﬁh0 PP@BGHG“ Gf
;jff7f~;”ﬂthiomersalate fo clean the ﬁmmres Qf ﬁﬂVﬁrdl ﬁpeeieﬂ Oi the:‘5f'

'f%?genus R&cilluﬂ (B. aereuﬂ, E. $ubtili&, B. mqggtarium,

"'ii:B. 3iaheniformjs, ﬁ. polxmyxa, B--lﬂbefOSﬂorusa and

'1f7B. ogﬁgulaﬁﬁ}, but thia was nat afxactive thh ﬁé”g;xg$, ;”; -

'"'55”{{3. ciraulans, B. brevis, and B. sphaerieua. Norriﬁ

‘w:~‘(l957) Gesaribed a hacterialyﬁiG principlv fmam B' cereus

t['f;}WHiﬁh elfeeftvely 1ysea the cellm of s@robia &porefcrmerﬁ,

"'2}?9aviﬁg an antiﬁanioally 0lean preparation of nporbﬂ-f-;::x

31“'f{]B. ncrﬂterium 18 waadily lyseﬁ by 1yscsym9 and thi& on yme ‘f :5
'ii?was uaed by Tomcsik and Baumann*ﬁraoe (1959) tO rPWUVG 2 w
':’fficsllular debriw from gpare su&penaion& ot thxm erraniau; i
f€i¥W&lkor (1959) alsa uqed lysazyma to remove Vaget&tive debrlﬁ€ :*

-uﬁ*&if}from enore usponsiona mf the thermaphilie mambers 05 thﬂ

V”fiigenus Bactllus. Mauaa& (1959) ﬁrpﬁt@ﬂ ﬁ”“”hﬂ of ﬁl’ “Qﬁticum

“*’ﬁand L, chsuvoei with paaereatic extrncb to remeva vegebative |

** *0811 rcmnanﬁa. while meisnl and Rymkiewia (1957) uGed

v"fﬂ,=purifieé 1yso vne, ceoxyribanuclanse, auﬁ frvpsin to olean f Q
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T

‘“fﬂ5;1.¢.g. &ntiiﬁnlé nalatiﬂn*hips Be ween~$pérééland ﬁffnfh

‘h‘iﬁﬁV@petative ‘“llﬁ

flfﬂihafﬁlla (1qo ) m%ﬂ@ th rdt nbaerqationﬁ on bhe

'\fjéanﬁigcniexty of baeﬁeri&L ammroa. Usin B. myaeldes,3i}**7

 *33.,meaanﬁor%guguvulgatuﬂ, B. aivei, snd 2 atteuuatadff

fstrains af B. anthraeia, he injeoted old culturea into,f?ff*'

“B;'ﬁ'_f_j‘rahbibu mna aetemea an. nntibod:? rasﬁmme oy ﬂlidﬁ

,:c

glntimatlﬂn. .Anciqermm tc viabje sporea aggluﬁxnateﬂ

*f,fbeth viabl aad auteelaved spcres, an& slmmlar remulba wer97’f

'73f%i0uad Wiuh aaulﬁafum 6. auﬁaclﬂveﬁ Sporas.~ MGllon amd

,‘“\ﬁ*n&ar gulturm of 3. auhtili& forﬁ

injecnlan ¢nh0 rabbl"“'

’Tﬂobtaiugd nn nntiserum*whmch ngglusinagaa hobh snared and

"F.baeillj..- htkewiﬂe, antmaerum ta a. formollsed vereﬁabive f""”

'*:5 usganaiom @ave a glutznahisn wmﬁn bﬂﬁh ﬁpares anﬂ vagebﬁbive

a“aefcellm., L the ﬂpora mu&pan&ian'was franbed wmbh %ntlform1n . 

i'*’xﬂba renove veg&m&tive remnanga and W&dhﬁd, bhe reault;ng

'ﬁipreyﬁratian was agglwtinatpd only Wlth an31~890E .serum.

ﬂ*fﬁThi&-Svggﬁﬁteé ﬁh&t tha erasa~ra&cx&on waa due uﬁ baaill&ry

'75_?emndntﬁ in uhe gpara nwewaration anﬁ the auti enlc

'iai tknetzen ba%ween Spove anﬂ vegabmtive phasea waa

wi;ieoni%rmed hy agglutlnlnwabaorption LQSua.

"1¥{Q?Krauskopf @md Meﬁay (19’7} aaamx@eﬂ B pigcr uﬁin@ ag f~"'"'"

,ff7antigwﬁ p=e§armnievs whole vemetauEVG ceilﬁ and a Hpere

“~§;musponsion trua ed wiLh KOH. h anbisara eaub@d wmbh'ﬂ‘f

;fT;bac¢1l@wg O @a&igan, inuacu vagauaﬁive uells, unbr@ate&

~]?mpor@g;an&“kqﬁrtrdaﬁaa- perea;:*-@he aomﬁiﬂa re&ults of



: or{ranism reaembliﬁg 23. cereus.g;f uum}mw:mna Qf such




‘hmu‘dymg 13. wreﬁﬁ, ‘ ’B subtilig"







mmbﬁm m,‘a}m a}m&.




ﬂﬁj;ﬁ‘have haen muah‘less‘num@raus than an:the a&rehea.iA Varklng

sinmme syére antigen while di€farimg in vageta%&ve B

g5shared

iaera %0 vegafn%ﬂve Qﬁllaidid not agélutinatefii;

Lgﬁﬁﬁ sera againstﬁ&ﬂtcaqav@ﬁ aperes oentained

’“7ﬂ$p0rem, Whi“

rV@ﬁ@tative'@all'g Bgﬁlﬁtlnmn a8 well as’ spere a&%lutinin.(_,”;'

rMaisel an& Rymktewica (l@ﬁ?) ﬁhewea.a soeelflo ﬁl.(betani

u@@are ﬂtigmﬂ, buﬁ f@umd ﬁhat;ﬂntisera tn qpera auspensiena”




Eth@GuiQn intc rabbmb

,,_*11 m’b‘ (195’?’) *ﬁ‘mmﬂ **h&t gr*‘pax‘@‘s ,Qfall s;*{.rd.ins Oi'

ﬁpreeig:h n@gen&. L SR _ e
fBacﬁ@iial apare an%1gen$ are thﬁ Qubnea% @f a raview by
*mbrria‘(1962) i ' T e




!ﬂvi??ﬁﬁﬁiﬁeﬂﬁ in,ﬁelatian ‘“:Gall %ﬁruaﬁure

Tho mavk racaunteﬁ*abave i& acnOaneé mainly with‘:

fpraaipi%aﬁ”f;whslé ¢$11a ﬁ?ﬁ whé1@*@ell polyaacan&riée Hi;,




he reqcﬁian afianm

i~pratcplast_5@rum,with uuheated Whele

esfs ﬁhat,there m&y be aame pxatcplaemic

icﬁﬁﬁﬁituenﬁﬁ Gﬁ the ee}l surfaae;?hﬂﬂlagella may ramain

'“:]@“attacheé tm the pratopl&sts'andnthis QrGSE re&ctman may

,'Wi;ﬁﬁhava*bevn aauged’by the*freannné of ﬁ antigens 1n the

Tha readﬁr 13'

???;protoylastjpreyaratlen,useﬁ'fertmnjaatien.

Tqﬁffireferredmtai
- aaﬁ :nﬁiaatoésfaf baeterial surfﬁcerstructures (momcsik.
 ;€1€ 1956). & e e \;“ o
| 7:?Pewlef and KarrieQﬂ (1953), stgdyiyg gporea of B. subtilia

"*ijfby phaseuccntraﬁt micre&capy, nctﬁa that in.reactimn wmth

3“5ésyaeﬁ:i awglutinating aera at”,ilutionai;here premzanlng
5:ﬁeceurreé, an 'exudata’ was sapn &rmund tha peripharv ef

* “{jsporeﬂ. ;jfi . ;';,;f‘“"

! FVf‘lTamcaik and Eaumannwar%aaiklgﬁq) frﬁﬁﬁiqpﬂrpﬂ Qf

y4~Lf§;B‘ meﬁaterium from vaﬁﬂtative debris by 1ysazyme treatment

iallcweﬁ by th@raugf}ff ﬁ?f ;Usmng pha&ewcenﬁraat

fmieroseapy, spealfic a:iigen~antihady reaeti&n& were

tfuhserved at ﬁhe aurface;ef spmregfauspenﬁed in anti«spareh

‘ﬁ:weﬁ Inﬁian ink preparatiams d“manﬁtratﬁ_,”“

‘H’{eaﬁaulanlike strueture ﬁurroundin _the avnresfané'it-

'ppear ﬁ1that amtigena cehnaeteﬁ wmth thia 1&yer were

,jresyonazbla f@r the reaatian. 1”he reaetian dld nat eucurE

x};with antisarum ﬁo vageﬁativarcella

fThﬁ authore ;;;




'ﬂexoewarinm“ refera_ta ﬁha diacrete membrane aur?ounﬂjng T

oies”andlahnuld unt be naeﬂ

~h&héf$parug &f aertain)sne

slimaﬂﬁurrounding the ﬁware. _f&fﬁ

i;Th‘ atfuaturea ahﬁarveﬁ by Taw&e ,&mé Earris@n (1933) iﬂ

ylangeiy tefiﬁeutify layers'o

B aubtilia ané mmmg&ik an&gh&umannmaraae (1959) %pﬁear %Q liﬁ;

aompanenﬁa ef B. negaterium,fincludiﬁg capeular pmlypepﬁiﬁe,;yf‘

flagella, eell walls. aall.wall puly@epﬁiﬁe anﬁ

f*teatﬁ., Injeati@n;e$ 1@#&0% cells w&m ahﬂwn t@ atimulata

?5;fmrmatian af gntibadiné« a{h=0f;the @ompmnpnt aﬁructures. :ﬁi&

Tha isclaﬁeé wtruafures were’founﬂlta be pnﬂigenically ;W

distzim-b Wi‘t:h a few axcepmona t}ell wa? :m am eeapsules

*iere thmuwht tn havexa cam o Hpolya&eehariﬁe antigen, &md

filfAyaa 1ow armsa&ﬂe&atian hetwe@n~fiagella and protcplastﬁ Qr,‘ffffi
va‘f’p:::-e:«'t;r,;wﬂraftem't; membranea waa aﬁtributed ta ﬁha pseaibili%y

that amall amaunﬁﬂ nf fla@ellar*materiﬁl”dlght vemwln in

tb_;prmtap&aﬁt praparatiﬁn.i




ﬁfnamt ﬁmﬁiboa \ﬁechnlqnevhas reeentlyjbaen

employeduteiﬁtuﬁy-antiwenic: Lange °0n?€he surf“oe @fawswfpf

“ﬂf:;al; qggrqpenpg durimg aparulatiﬂ"‘and*_erm:natian (Wﬂlkerfgiﬂf;ﬂl




thﬁ&@ reacti@ns '

knawn whetﬁer“

_;:ill ba necessary bafmr 3iﬁkiaa

fflndieatejantig@n aammol‘tv”bath generat




';_fvegetamvé n@lla have‘;‘ v'ac:eived mucmb a%en*‘cion. Impravamems




Narris,' 3..9 ‘Sﬁm'ﬁag& and L“Dark (1957):__ |




"1i»guudled in dutail he lytic actiwiwyﬂaf amltura flluratesﬁgi;{i*

:fjf;;of sporulating E. cereus and datacted 2 lytla aystemﬁ, V'Tjiiﬂii

'gfﬂand Th@ enzymea ﬁifrared in pH aphima, v bexﬂf more. iffiféf

"'f;jprepara iona.

3f;7qctive a* acid pﬂ values, anﬂ 8 at alkﬁllne FH., Both
1f¥fwere aaﬁlve against VQgetative cellﬂ enﬂ cc1l walT

ifIn contrast, the 1yﬁia avstem of 3. cereug

"“}}Ldeeeribed by Ngrria (1957) did not éiﬁaolve ﬁhe aell well,

L but appearaﬂ m alter 't;he wallea 111 ,«auch a wa;sr as. im permit

'ﬁVfthe eseaye of cytoplaamic oenﬁenta.




ha, ::V‘b@en f::!one @n‘mrieuﬁn aapecm!pr a;mre formatx.om Therel‘i’ 2

antiggena nresem: ? :Ln dii‘fei'ent prepamtiom; even so, :Lf

,_"5:? bywerlﬁers in vérioua bmlagical'fields 2 0.1. ﬁhpsse -
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1f5ff5;mh$ atrﬂln o1 Eaeillua.cereusfﬁﬁtrain M*B::Muhmaud 1955}

Ztiéuﬁﬁd fhreuyhmut this war”iwa ,aﬁlaﬁ@d fram
_gzpﬁian saml &ﬂﬁ hﬁﬁ bxe- maiutalaeﬁ bF ?Erjﬁﬁlﬂ transfar"‘

Lon mutri@nﬁ agar at 3@90

T -f_,.{mii.umcma (‘sfw/v)., KHQ-D. _m; magsoé, O:‘ :wa,
f’;ﬁ_\};mgsoﬁ.vﬁgo, o 123; .aéczz.auga, 0.219, Kau,

‘at‘lﬁnlh /ﬁ :1a,

.paruiatica medium m&s prepa ed;bv mmxing Ebawml. oi saltS“’




o ‘smmm on @nﬁ | 8::}1‘-

o imo.}.-.i.t Fl“ta Gul?“raa

PQP‘bulkﬁeulﬁurea,*ﬁeux“bdttlea eaﬁtainln 'appreximataly

15@ ml. af L&hwbemee agarlwareiimoauiated wmth 4“ 1‘ of




ooan oveinight mhw&ﬁmcekbrﬁ¢h eulﬁu?e e£. LﬁQafenéf

0 M11 oultures wero incubsted at 30°

R h 4‘. Tm\ mow Joich ﬁmﬁm
??5.4 1, Viﬁbl& Geunts

1Numberq Qf viablelorgani&maiyreaantg_r aulturcs Were

L "estmmmby & met] th@d__ msaa;vnn“ that ﬁefaembed by fuilag am
S iera s (1938)

@enf@l& “1luti@n$ af thn eulturaﬂ wer&

'prrapawed by‘gerlal trmnaf@r 0f Aﬂmi "tG.Q ml. amauntﬁ sf

5ﬁterile %ugtrangth Ringerﬁaclutien.fifﬁ r&nge &f dllutlans,ﬁggii

- 97%,v¢abla aaunﬁa._\fﬁhe Subeﬁ wera{then,tramafarreé %0 a Wﬁt@f

| ’ibath held fﬂgﬁ; 80 c‘

;wAn@exactiﬁﬂﬁ;miLar tuhe af Ringer

f¥;153;5*f $a3uﬁ10n aantam i“fa thermemeﬁar~was plaaadfiu&tha uaterﬁﬁ”hj




A‘;Ei(}t!l'l'ux.‘eﬁ mtrizﬁu s,.i:ir::n after appmprimef15‘?._‘;;??)




*ffigperi@dm af 3ﬂcubation.and ﬁhe ael)s wnshed 3 timea iﬂ

’"vf:f{fﬂﬁiﬂcﬁjlpa w&to?.xv ?aﬁtps Qf waﬂhaﬁ ve&ataﬁive vmlla and

'”*Vrl}f5ULuraaenﬁa ﬁisinteg?atOr-~f

;5vells at vavmous ﬁtﬂ&es duriny apare ferm&ﬁion WEre

\&;&lﬁintewrated by uitrasound using bh@ H. S.L.-Mullard 60 v f? 

ajPlatwbottﬂmed cont&inera gavei;f;:ﬁ
T;fiifmore vffﬂaiant d*eintegration than thp roundwbotﬁomad enesi: [
"iéginormaily uaed with thiﬂ machine. 0antr01 preriments
k,}[f?ishowc& that disintﬁgration.waa complﬁﬁa fmllowing Pxposureji{if
';3Q}ta ulﬁraaanxﬁ vibration fer 5 minutea and nrelonged | |

‘;-,Q?;expoaure ef o ta 30 minutes haﬁ no ebﬁervable efﬁeot on-

(lﬁiﬁh& anbigeni nr en ymi¢ cémpﬁﬂi®10n Gf ﬁhe extracts.~~,§5%f;f”

'”7,71ffpyavlded that adequata etena were taken t@ reetrict rise

"'Vﬁgof temp&rature in the suspensions during 6iﬂin aarﬂﬁiﬁn-_$¥ﬂii

\\\\\\

_ \This wam aehiaved by immersing tha aamﬁle in a be&ker af '?Tf;’
nﬁffiiae.Af ”reatment m thip kind did nat disrupt mature R

,'"f.@ﬁpares.

-Tl,fé? 5 9._ ﬁara ﬂiﬂinieﬂfatgs |

~”“'ﬁ?¥jﬁ8 haur cultures were harveated and v@ﬁﬁﬁ&ﬁlve debris

'Eifbrakmn dewn by 10 minuteq expeaurn ta ulﬁraamnic

vibr&tion.-f‘Whe inﬁact aporea wor'e: w&shea repagtedly ‘
'l?flffﬁﬁtil neither qpcre paate nor wushinpq showed any oatalasaiiii

 §f:ﬁi{aotiviﬁy when tentﬁd with H&,Qa (Halvaxson & Ghuruh, 1957) fcl”

f\ffEff;Ballotmni beaﬁs (ne. 34) were then added ta an aqual e
 *ﬁ;iﬁvc1ume of a ﬁhmck nas+o of waahed apares &nd bhe mixture
fmﬁﬁ,;qubjeeted to. ulfraaonic vibration when 60~ {O“,

‘"3ifaiﬂintegvatien oecurved efter abauﬁ 15 mlnnueﬁ traatmemt. 455"



o g‘éQOG .Q.m. iaw 90 minﬁ%eﬁ anﬁ?ﬂﬁ@r@a aﬁ “20QQx

39.;.;‘ ldgwima *ﬁm aﬁ Pratewn iu Hiamﬁta rmﬁhﬁ

?? ml. E.;, |

?Qlln Giocalﬁeu

‘;mlnuzem‘hhﬁ:intenaity @f nelaur yradueeﬁ was mea urmd

'?,uglﬂ@ ans ﬂllggr?watt pekkwr ﬁhc%@ai@@mr“o Ahsarptiametar,

T;ithh cells af am. pﬁ%h.‘a;jQ,f ?;“'“ §9V,$gyff]j4lf¢

aig@iﬂctfsteng 1$aﬂntofﬁhe produeiion N2 TR colour'e
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Ve
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Vi
i

hh@ reaovaon af'ina proﬁe.ﬁ"w%th tﬁo\eapparain%alkmlim7

"*§]f¥f*sa3uexon followed by $ho reduction of e

;gﬂQapbemaﬁyﬁd*wmphasthﬁungat:@friqy@ﬂt by aepp'%ffiéaﬁégg

5prmteln.

.').’ -\,." T




e

L .4.' Heferanee Gnrve fﬂr'?rﬁtein ratimations

vfflLactaibumiﬂ hydralyﬁata (mutrlﬁional Bioahemicala

*w'lﬁfaarporaﬁlan, Glevelana Ohio) was. uued tc pr@P&Tﬁ a.

iﬁ}‘ifrefarence eurve. 1 Snmplﬁ& ﬂf goluﬁiane cantuining known fffJ?

,‘"7 amounts of the hydralyaatea were aﬁalysad by the abave

"“i:fmethgd, @1gure 1 ahcwa the reference curve ior mg-N

.lflamino nitrapen/ml- samnse Plotted aeainﬁﬁ % br&nsmiﬁﬁion'éfLQZi

a*}g@his arbitrary r&farenne curve was uaed to detprmine the;;ifi §

'“7?approximate nitrogen ceytent mf aall extracte.
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Hﬁ&% Resiﬂtange‘éf?@iﬁintegrﬁtﬁa )

o .)" 6 .

»?fﬁ., ?RWEARAWXON 0F. AﬂTISﬂRAt

qusp@nﬂinna @f*ﬁh&'éifferant :nﬁigana were injeeﬁe&

either intravenaunly r intramuséulérly inxo yeung adult

féfrabbiﬁs.. A primary serfja 0fﬁf5inaecbions at 5 day

:'fintervals waséfelluweﬂ b ébaoav r,ﬁpries at aypreximaﬁely

manthly inﬁervula. The animals;w&regbleﬁ fram.tne aar 7

aaye arter “the 1&$t”1n'echi0nief a sarlea. ¢fuera were\f}k,ﬁi&

Mo:z‘eéi at ;-»:ee"’ w:l,tho_mt_a&&adf

Pres@f?akive.‘gg;;fn,;;gi_#;,

,At 1@&5% Eﬂrabbita were uaed far‘aaeh antigan

?‘Q_ifyraparatia$"




Bazﬁ'are ﬁhw Qomm&mementwof the px*imary seri&s oi‘

1n;}eetion a Sa.mple 01‘ nermal blood vms w1 thdra,wn ;ﬁ’rom

- each rphbjt 1;9 &et am a control.




'a;;Ireﬁcluﬁi@n e&n be aehibvaaﬁin starah gel aleetrepharesia?h‘ﬂ |

‘whav@ tha gei”meeh @r@vidMa‘a m@l&aul‘r aieving“"

,;effect;iaarﬁing &ubaﬁances by\molecular aisa, in B

4'aﬂ§itioﬂ.%o_%hé'separatignﬁiua te”diﬁierenceg jn nurfaaﬁg



‘7%iﬁoh¢vgp.wu IﬂitiaIJV u&ed in %ha eﬁudv cf ﬂerum yroteins :
ﬁ ﬁi(&mithléﬂ, 19g5}, eﬁegtraphorasis in starch gala hos hearf}ﬁfi'
| ”Tlaﬁpljeﬁ ﬁo the atudy Of suruﬁ anzymeg (lawr@nce, Mﬁlﬂiﬂkyfliia
'"'kﬂ»y;& Wpﬂmgr, 1950), 3uupa1 (Glare, 1963}, and hacﬁerial "
:(Pawlar ek, al., 1953) p?@tein.‘};:w coL Son
fgfiiﬂ new Synthehie palym&r, pelya@rylamlde haa been uaed as |
\:} i;ffa sunpcrtin medlum for ﬁcne alectrapharaaia. f Oyamogum ff?kc
!‘35}541 (E.B.H.) montaina & mixtura of aarylamlae monomer withﬁfl';€
'”‘“j;fw:N'umethylene«biswaerylamida in auch Prop@rtlﬂnﬁ th&t
‘ \""'-':r»?gtifg gels ;sare :{‘ormad mm dj 1u1:e aqueaus samtione ‘in ﬁhe
5ﬂ;~praaaneﬁ of a auiﬁwble aatﬂlyat. ; mhese ge?s are lincqr .
ﬂ?i¥i¥polymer3 ef a¢rylamidﬁ canwiating ef Romg 3~dimensional
 ?hydrmcarbon chamns, crosa»linked at 1nterVal by uethylene
‘~',v‘“’;‘.7br’l_ﬁp‘es (I‘igure ). : L FR A SRS
t" Et;Such pels have severaL advantagea nver sﬁardh: greater.
‘“iﬁftransparenoy r@sulfjng in greater senaitivity, a higher gdéﬂ,f
 ;;deurap Qg reprgduc1hility and impraved reSOIution in _: n
“?;?;ﬁrctein ﬂ@parationa.., Aqueoua Solutions of ﬁhe monomer i,i:;i
‘‘‘‘‘ lFfwill form umefu? gelﬁ betwean 4.5 and 105 (W/V) R
’*Faonc@ntratian,'3verage pere sﬁze beiug inversely N
éﬁ'{ilprgpurﬁicnﬂl to Thﬁ square root Qf monomer conoenbrabioniﬂfijw
| "W:f;(g D.H ), By adgusting the 1attar, it ie. therefare
o f,poqﬁibla fn control p@re size mﬂd hsnee the migratian rr

’ffﬁiirabea af the mompnnenfa analysed.-“ everal cﬁtalyst

‘ "“35ﬁ;jf;systems may be uspd and pelling time can be varied from T

A”“HBVBTQI minutes bo meveral hourﬁ..; Ge11ation wiil nob FE

:5ftak9 mlnwm in the nmebeane of oxygon.‘i Raymond an@
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;‘Pinﬁva“b (1939) fmrgt Sﬂ?ﬁeﬁt&d %he uﬂu Ot thia synthatic:*'f?

pmlymer aa a,muvportingﬁmedium Ln one electraﬂhﬂresie, and¢

in la er acmmnnﬁeationa (Raym@nﬁ & Wang, 1963*? kurray,
‘j:j_'l§5?), ﬂ@@%&“a’t‘ﬂ& .LQIZ‘ ﬁh@ PI‘@}‘amtmn @f 53‘9153 119#3 ’beeu
5?ﬁesoribed. ‘ L | EHEEORE R

‘.fmygiggth &@pylamide nﬂd at&rahAgels‘have been emplayed 1n thaA

‘"ﬁgﬁudy'ﬂf ehanw@g in praﬁein wnﬂfenzymg;ignatatu&nta of““f’g’
‘“_,103415 ﬁurmng mﬁorul&tian rapnr%ad iﬁ thia thesma.uafifgir
qﬁé?jPolyﬁexylwmiﬁe gela at a 4- & oancenﬁratian haVe baen :Sf
ff“ﬁuﬁed fariimmunaalectrapharAﬁia (0r¢W1fT?ftfiigP 199‘
’ ”*fAn$9tne,“i9G2) .
1*{»15 little imyraved on that nbtainad in agmr. : Hi%hﬁr S

ifﬁﬁaelutien:in galﬁ aﬁ “thie- coneentratzcn

padenhralongs. 8 ° .0 wg?iwith afreauit&nt deorease
,*fng.inmpore aize givesﬂbetter resalutimn, but the antibady

‘5?:}Smmleau1@ ia %90 1arge tﬁ aiffuba ef faatively inﬁa such a*if'iff

As rg&aluﬁian @f tha c@nstitusnﬁs‘af'extraats of B.,cereua

“f“?hwaa Fﬂuﬂﬂ t@ be betterfin ‘7 paly%crylamide gel thdn ln | :fj

“f%atarah @r agar, an:attempifwaﬂ>maﬂe ﬁe carrelate ﬁha

~3;ipratein b&nﬁs ebserved in;thiﬁ nedium w&th anmi@evs

: “;detected by 1mmunaalmutrapharesia.: ;

’ JT“Full ﬁat@ils af the elecurophoretio tedhnﬁquea uﬁaﬁ are 5 ;fﬁﬁ
‘ﬁﬁ?iigivan in %ha fallawiﬂg ﬁmgjﬁ : o




s 36,
7 ;'». , mmm 1,mmomow Ii’
2 7.2 3.; Materials o

“:n”3 'RLaotroﬁhoresis agar, Barbitane~acetate buffer (Oroid), .

) fffa ?sg.; thiamewsalaﬁe, 0 3Eoi: 10nﬁgd? ma.,, (OKOid)’
*.}-fleg dﬁgtijleﬁ water 40 1. litre. '

:igTha agar waq dxsﬁribuﬁed in ?5 ml. amﬁuﬂta in unmvarsal

13cicontainars. &teriliaatien waa unneaesﬁnry due tc the

:;;preﬂence cf thlomoraalate dnd the agar wan onlv renheated

CConce before usp.'~j xceﬁaiVQ heating was foun& tc cauae

o »‘i’,‘..'u.jrehangas in gel ehare.eteris uim!- j; L ‘ S
">fqéf§many buffer: Parhztomenaeetate burfer (OXOid)' 8 358'¥
:'7#}dmstilled water to 1 ?iﬁre § 3:3ﬁ§

“>{;ﬁo 100 ml.;,»<3:\i‘
*ih@?Ager for qeating_a&ideaéﬁ‘

”}flndin&tar dyea' Bromoereaol purple, lg. ‘fﬁisﬁiileérﬁ?térﬁfff;f

Iunagar Na. 2 (chid)’ ‘8g.; ii~fiff
‘{Lalutiljad watgr to 100 ml. | E S e

“f hlidess 4@anﬁern SIide cQVar glassea, 3¢ ln. by 3w~iﬁ.   |

? 2 2. Preparaticn, Electrcphoreaia, and :

Devalopment Qf Agar Gala

i7_3{ﬁ3% iu. by 3A 1n. lanteru almde cavév glasses w&re

“‘755f?6ﬁhorough1v oleaned, caaued wzth 0.2ch FG&T and qllowed tO

1'?fyﬁﬂry in airii mhey were then placed on a hmriuantal surface

”“{fnnﬁ fiooded with 12 5 ml. of mol&an alectraphoresis agar:;ffii:

‘““fﬁifwhioh waﬁ allowed sc Bet ”ﬂd coal fov at laart 2 hours

5_ “;bef0r& uae.-“:fs

y‘ifff:u@vum fr@pehes kné qntigen wells wer@ aut to a stanﬁard






(b) Gatalaaemanﬁﬁcata]nse zenes ware ﬁetente& by fleoéing?{fﬁ
drxea gpls with 30 H?Oq (lOO vel ) &onpﬂ wibh catalaﬁe‘f'“
aetlviﬁy wwre ahavplv defined hy formaulnﬂ nf small b&s |

hnbblcu‘ia uha anat fi]m (Uriel, 1963)._,.~>'

(0) Lateraaa~antieaterﬁae zones ware det&cted by the
esﬁerase stﬁin usod fnr atﬁroh g@lﬂ. y mll de%&ila are
ﬁiVen iu a.? 2.3. 5-:fﬂf%*"q_ ‘v.:;‘k_" R
(d) Polysaeeharide antigaua were éetect@d by a |
madnficatian of bhe pcriaais aoid»ﬁohtff reaction ST
(&tewartmwuli, 1964) Tha dried pei was flooded With.a :
1 aqueeum so]uti@n of ﬁodium periad&te (B*n H.). .&fﬁer >ff“
1) minutas ﬁhe periadate wns replaceé with dlstilled water??il;
R 1ntm which gaaeous sulphur diaxide was paaseﬁ, iving ﬁhe L
‘ﬁlfi apar brawn colauration. Thﬁ gel was 1eft in mQa water
' until thi aalour disappaared. After a hrief rinae'U1 '
wqtev the gel was suained witb a 1ﬁ*3ﬁﬁ80u5 solutlon of
p&mrosanilim hydrenhlariﬂe (Hop}cm & Ef*fi"l lwma Ltﬂ.) .
zf5f;whieh had beeﬂ &eea1our1sed by passing ng gaﬂ through Eha?f;f&

Jf-ﬁ aulutian. Tha o ain>wws allowvﬂ bo aah fcr 50 minutes,"“f“k

| ‘ following whiah fhe gel was waahea 1n 802 wwﬁur prior to

beiwg dried rnpidly iﬁ a film dryxng*aahinet. Whep ﬁry. TIF:“

tha gal Wm& %prayed with “Ouelspray" (clawr, ﬁo. 418.&),

a vin;l protoetive coating (Pisona alentifia &pgara+us

_gli Ltd., &oughaoraugh). o ”hia 1&##&? pp@ceduw@ ﬁravented theﬂit.f

achgrounﬁ of the gel frem ataining wmbh increaqing -
intenﬂlty Oﬁ ahpaqure o %he bmaaphere.«;?"

“ The fJna1 preparatian dhawea thc anecifia geﬂctian a dark f:f:f



" pink againot the light blulsh-purple background of the gels =~

RS fgfigé;753;_'gTAKcn GUL rlma@RoDHOR-sxﬁ’ e e
| fﬁ? 7.3, 1¢-a nterials R

'benta?chz Hydralysad afarch (Gonnaught L&borahermes}

"'ffmhe pel was prepawed wifh appmoximmbe1y 1?% s?arch.':wmherg *7‘:

'}:Iexact qvantiﬁy used varied with the b@tcb Or farch, the

}joptimal aaneantration heing 1ndicated on,ﬁha cantainer..

"‘“ﬂﬁ0a1 buffer, mria(hydrntymetbvl) “minomﬁthﬁnc. 4 598- :f'i;'r

: faeibric aeiﬁ, e.aﬁg.,‘ﬁ istilled water to 1 litre.

; ; ’*€;mank huffer: Boric uvié lsagg.. NaDH, 2 ew.;;?w;j;i;,gj* o
-T?Qiaigtizlsd water ta 1 11tre‘;¢,;;w' 25

;rrq;ﬁfuample inqertas 3 MM Whatmaﬂ filter paper, b NW. Wide_{{°

‘L.'iiﬁiiwﬂs ouﬁ to the deaireﬁ Wength.

L

.~if§7Gel maulﬁs;x Suitable gal moulde were pwepared oni: in-‘?\”*J'

f;plate g1qss sheets (5 in. by 7 in.) by attachlng adwe o

“‘: ;etripm of i—ﬁn. by % in. lasa $o-the upper aurfaoa by

.iiff}maana of silicnne stopcock grease (Fdwnrds Hl@h Vaouum 00" f l
‘ ”*?lgjlmd }.- Glass ﬁheets w@re silieaned by floeﬁing With &

‘%~f§sili00na aolutian and’ wﬁpin& dry bﬁf@“c bhﬁ moulﬁs were

5meled. li:.7*5‘
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