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CeIl l,'ial I s of three speci es of Lactol¡a.c:Llllis and

ihree of Stqepiqeqeqgq, cultu-r'ed j-n a synthetic neCLiurn,

ï,,vere i-solated by mechanical d.isinte€;ration ano_ purifie."i

by rirashing. Su-s;oensions of cell- lvall-s, anCL af so of intaci
cel l s, r¡'J-ere injected into rabbits--i;hree rr:cl_icates wiih
cell rr¡alls ancl ihree viiti:r iniaci; cells of each species.

:-lntigens fL:o:il. ih.ese species rrere oe¡ro_nst::aied_ by

aggluiinai;ion, b¡r henagglu,1;ina bion, and. by i:recipita1;ion

tests" .. .¡<rea'üer iluuber of antigens ivas cie-i;ected by ceJ-l-

r^¡al I antisera 'i;h¿rn blz in'baci-celI ant-i-sera. üer:tain

antÍgens cora'bineo. wii;h anij_bodies even ih.ou-gh i;hey cid no'¡

i nd-uce 1,hem,

," la.r:ge proporbion of

the Gifferent soec,r'.es -ìn ihe

proved to be an e;rcepbion.

fhe antiÊìens i¡oas sha::eci by

'btic 
éì r.nera. J. f aecal-i s

li" nerr a¡l-.roacJr for cle'cecting prol,ein-t]¡l:e aniigens

by ihe herrlagellrrtinaii,¡n iechniç¡u,e ïñis a'ci:em-i^,ted.. Cel 1-

i¡rral-1. sllspen s j-ons v,¡ere nsed to sen"s j-t-i ze j:a..r:nin-t::ea'Led

e-L']rtÌtrocJ¡ies.

'.i-'he evj-cience o:reseüted slior,',r's the 1lossibi,-ì ity of

r-i-sj_ng antiseua froirr s,"ecies-specific cell--rrall aniigens

f o.r 'che ioen-bif ication of ihe si:t si,reci es. 'i'he cl ose

::efati;nsirip of' 'bhcse specics is ciiscussed,.
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Tntensive si;uo-ies on i;he irhysical and cireni cal

properties of bacierial cell i:;alls v'ier'e initiai;ed b¡r Salion

and- l.iorne (f 9rl a, b) . ilec'Lronr,:ÍcrograrrÌrs siro-rted. cel-1 i¡v'aI,1-s

of Llra:n-positive bacieria i;o be thi-cker tnan ihe walls of iire

Gram-negative bacteria, the f or:iler f5 to 20 rn;:, and- the

l-atier 10 Í;o 15 mp in thiclcness (Ða-';son, L949; Sa.f i:on and

TTorne, L95L a, b; ijirch-;+-nd-erson, ',íaale and ,5 jostrand, 1951),

Tr,vo I ayers urere recogni-zedL in the cell i'/alls of Spirill-u¡r

spr the inner la¡16¡ conltosed. of spÌre.::ical liracrornoieci-rles in
a lre,tagonal patl,ern (Houw:'-nli, L?51).

Cherni-cal stud.ies on cell lvaf Is of bacteria have .been

car'riecÌ oul,. ffal-ls of Gran-posiiive b¿ic'¡eria coni:ainecr a

lor,v concentration of }ipicls, anci a li¡riiec" ran6;e of a¡rrino

acid-s ìrui no p::ol ì ne , hi sí,ii-ine , ar€;inine , aronatic , or

iJ-con'baining ailino acids. Salion lL95? a, L?51 a) reporteCr

lysine, gluta:nic acid-, alanine, gJ-u.cose, rhamnose and

galacüose to be 'bhe chief cornponents of a st::ain of

Si;::eptococcus f a.ecalis. tu'r'rrins and liarri s (l ?56) , v,'orlcing

with 'b1,,¡o s'brains of tlti s species, repo::1,ed. si ilil ar filrd-ings

r'd-i,h t¡ivo e;;ceiriiolrs n i,iannose 1!as i)rese-n'ü, bti.t gal-aciose

vrras ro'b. Spe cies of 'l ac bobacil-l-i conta j.ned essen.tiall¡' the

sar,le comi¡onents, l¡ibh onl¡r ltino:r oifferences. j:,. plania,run

l-acked. alanine and- galaciose but con-t,ained d-ìaininol:imelÍc



acicl. L. case! contained aspartic acid. a¡d- mannose lCu-r¿mins

and. ilarri-s, I?56). L. lactis contained asparbic acid., but

neither rha¡rnose nor galactose (Ikavra and. Sne}l, L96O).

Cunrrnins and äarris (,tgy6) noted. a correlation betln¡een

cell wal] compositÍon ano taxonomic patterns. The a¡rino

acid. components ap-oeared to d.ifferentiate genera, vuhereas

the sugars and aruino sugars i;o differentiate species within
the genera. They expressed- the opinion that the chemical

constituents and. the serologÍcaI characteristics of the

bacterial cell u¡all- are closely relaieci.

Little infor¡nation concerning the serological
prooerties of the cell wall has been published". The stud.y

reported herein invol-ves a conparison of the antigenic

components of celI lvalls and. intact cells in certain species

of Lactobacil-lus and- of Streptococcus, the tvro genera being

chosen 'oecause of their close relationship.
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ïn i;ire i soration of bac beriar celr r'¡ar I s, fincenzi
(r8e7¡ treai;ec1 r,TLrole cetrs of liacilrus su"-rtilis with a.,
per ceni iiaOË, ani. obbained- resic-ues sÍr:rilar in ou_tline to
ihose of 'bhe oriE;inal cells . î{owe\rer, at lcat ine e;l.brac-bion

rnay Ìrave altered. the chenica.l prope.i:.i;ies of the cell ru,alls.

sali;on and- i:iorne (lt)il ir), using elec'cron microscopy,

denonsirai;ecr thai cell walr resiciu.es prepared b¡r the

arlçaline rnetl:od- differeo- from th.ose prepared by otjrer
r¿ethods. Degraqa'iion of r¡rall-s vras thoug;hi io nave .i,aken

place (Sation, 1952 a).

iriechaL:ricar disintegraticn of ioicroorganisms was

reported by Bucher (t891 1 . i,Íac¡.acl¡'e¡, ïïa.rri s-litorris and_

.ììol''¿tanc1 (f ?Oo ) u-sec,. silv<;r sand to ru1:.bure yeast cell-s.

.ir'lacJÍad¡ren and_ IlowlanCL (l?01) enployed fine sand .i,o g;ririd

cell-s of typhoicì 'oacilli. Barnard and. ,.iei'rtett (l_i'or)

n-ipti-irer1 y-eas'b celrs b;i grino-ing in a self-constru_c'bed

d-isiniegr:i'bing d.evice of five steel bat r s confined in a

rotary phosrhor-bronze vessel. Thi-ck cetl r',¡¿rlls 1Íere

observecì- v,¡lien a sïrrear of the cell clebi:i-s rvas e;ra¡nineci

mi crosc opi cally.
Curran and Ëv¿ins (t?4.2) disintegra.ted. bac.i:eriat

sirores b i' violeni; a.gita'cion ii,¡ith srnall inert 1:a::ticl_e s.

I{ing ancl ;rlexand.er {t9+g) repo::.i;ecl that :lechani-caI



d-es'cru-ction r,sas obtai-neo b¡r snb jeciing bac'i,erial cells to

-\ri6len'i, shaliing ',ith ininute rou-nd. 81a-s;s beaos. .jjawson

(lg+,) ) ruptureo intact cel l-s of iit¿iph¡rlococcu-s aureus i,.;ith

¿;lass oeacLs in ihe Í,iichl e 't,issu-e cì-isintegraior. Cei I l',¡all s

were se.paral,ed- frora intact cells and- oì;ner cytol¡l-as:::ic

cotnponen'bs -by centrifu-gation ai SOOO r'.j).íx.. -,-'leciron

irri crosco!ic exanination ¡naCì.e ii clear thai Íni;racel]u-l ar

c].1,opl-asr"ili-c riaierial had ire en sei]ara'bed frorl the cel-1 wal l s.

Iloi¡¡ever, Cooi:er, iìor',,1e¡r and Dai¡¡son (L?4-9 ) estir:a be d. tl:at

appro:d::ira'i,e1y seven .tler ceni of tbe cel-'l-s subjected to the

ctisini;eg.r:ator re¡rained. ini;act. Íiing ancl- ::ileilander (f l¿B )

observed t?:.at a srnall but ciefiniie proportion of organisrns

i,'¡as not ðrisiniegL:abeo i:i¡ :lechanical trea-bt,:eni, and-'birat'Lhe

resis'üan'b cell s d-icr no¡ seeirr bo d-iffer f::o¡tr nori:ral cel-ls in

aj1)r sf tj:.e oi;her cl:aracterisiics i nvesti¡laiec'l.

l3acl,erial ce'l-l-s rupiu-red. in ihe ¡.iiclele i;iss'u.e

clisirLiegrator (Dar,rson, L947 ) t','ere su-b jected i;o ciif fereni;ial-

cent::if u-gati s¡. SaI'Lon andr i-iorne (f l¡f b ) sepa::ateCL unr¡roken

cel-ls of J-tlqe_ptococcus faecalis ano- :ial:r1-q!el¿g pUllot!¡l at

i000 r, i).r:rr".; a¡d- se,oarabeo- cell rtæ.l-l s by cent:rifuging the

slr-perLratant at 10 r 000 lt. t),¡l. . -'¿ibi , ,'ilne:r anci Irerri¡.e

(L9r8) cent::ifugecl suspensions of -ru1"i'iu-reci cel-ls of

Sal-iric¡nel -l,a enì:erii j-ciis a'b 2rOO x G. 'i'he seclÍtneni cotlsj-s'üed.

of a translu.ce-Lrt U-pper lalrer of cel-l r'r¡ailS, aniL an oira(ìU-e

Li-¡:cl-el: l-a¡rer oÍ i,rnbroiien cel-1S. The upper letye:: ';iaS fe.:ioved-,

¿tnci freed- fro¡r irltac-i; ci:l I s ir¡r -r:ei,rea üeii i'rasì:ings and-
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centri-fugations. lrÍunoz, P,ibi and. Larson (L959 ) centrifuged

a suspension of disintegrai,ed- cell-s of Bordeþella pgllggÉg
at 10r000 r.p.r0.. These worlcers recognizeo" an upper layer

of cell- r,r¡aIls, a midd.le layer of a mixture of intact cells
and. cell lvalls, and. a lower layer of intact cells. Íhe cell
ivall layer vu'as removed, resuspend.eci ancl centrifuged.

repeatedly, discard.ing in each case the heavier intact cell-

layer and coll-ecting only the upper layer, until a pure

prepara'üion of cell walls rvas obtained-.

The application of sonic energy in 1,he o.isintegration

of bacterial cells vfas investigateo by ],,.udd, Folevitzky,

:Lnderson and Charober (fg+f). These authors subjected intact
cells of Eacillus rnega!_er:Lur4, E. sr¿btilis and. B. antirqac-!_q

to a sonic osci]lator, and exami-ned. the disrupl,ed- cells by

electron microseopy. They d.emonstrated. that cell v,¡al-ls have

d.ef inite, solid rnorphological structure.

Of the 16 organ'îsms exposed. to u.Itrasoni-c

d-isintegration by Sturnp, Green and Smith (19+6), LZ vrere

ruptured. easily, and- the remainÍng forrr, partJ-cularly the

Gram-positive cocci, lvere refractory. Citing evid-ence that

sorre cetls Ín every batch resisted the d.isruptive force of

the sonic oscillator, they postulated that complete

disintegration even of the non-refractory ceIIs vvas

impossíble . The se authors al so stz:es seci that the vi- scosit¡r

of 'bhe cell suspension vùas a factor of imlrortance. They

recognized. that uli:rasonic vibration was largely converi;ed



to Ìrea'¡ i".,.he:n il:le i:Ì.iici;ness of bhe cel1 suspension e;;ceecied-

a ceri:a-in -'l-irlib, anCL i;hai, es a- resu,It, Lhe ðis¡:r.r-it'cit¡e

D C-rit: -f iîij. 3 i O S i; .

Sal'üo-rì {L?ji a), in liis ir,¡o.¡rk on .bhe

ïfall b). a .::ì.a;ii;Ìreon soni c osci I la.iorl, sh:t,¡ed

coli and Becill-l¿g megar_gi::i.gjl i/ere rup'bu,reu

r:'¡hereas rricrococci p::ese-nieci no er¡i ci-ence ol

ireat¡iten'b r'or a.n i:oltr,

i sol-a ti on of c ell

¡h ai; .,ischer'l c:lia.

i n 1.0 rlinutes,

o-isru.irtion af.i:er

i,¡arr ancl Co1;a-iìobles (L9rl), in a s'uuo-y of tire sonic

oisini;egra.bion of 4zo.iobaci;er ¡ij.p-. , c|enonsi:.raûeCL that 40

per ce.ni; of ilie surface of ì,Ìre iniact cell s ivas Í'::agrienteci

i;o subnicîosco¡iic particles, ü'hese v,,'orhers, aÈ oici Sl-acl"e ancl

Vetter 1L956) , fu.rtlie.;' d.eilonst.¡:a.'i:ed- i;hat i,,¡hen cont j-nrr-or-ts

osci,l-lai;ì on wa.s ::na'ìntai r:ed the cell rval-Is I ost stru-ctutral

featu-res ¿ind finalIj. tre-r:e red.ucecl to a ;:olnbI e sra'i;e.

Using a ci-iff eren't app::oach., Sal'bon anci ijorne (t?yt "b)

ru-iltured- bact;cr.í a Ì:)' Ìreäi;ing cell sr,rspensi ons ai 1j de5ree

C and l-00 cie¿11:ee Q, and i;iren sera::aied cel-l v¡a.l ls from

coagr-rl a'beO proLolrlasts by shalcin¡j -'.,ïf 'ch glass beads. This

mei;hoci r.,vas consid.e::ed. 'bo h¿rrre liftle valu-e ciue to '¡he

possibl e d.esti:uc'bion of srrrface f eabtr¡es of cell vra'l Is 'by

hea-t and. to the l-ov¡ J.i eld-.

The cru-d-e cel I ir,¡all rriaterial , obtained- af ter d-is-

inte¡4i:i:iion 'liy cìiff ereniial cenì;rifu.qai;ion, .h.as been sho-v'rrn

to contain contar:il.i naiing cyi;opIas.i-:ric sr-lbsì:ances such as

nu-cleic aciCis, o.enaturecì proiei ns, anci cellular pariic'l e s



(salton and liorne, LgrL b; .¡arknl-j-s eind. Jones, L951) "

Salton (f9i'" ) repcri;ed 'ühat 'bhe ad.irerent c5rNe,ilas.inic ixaie::ial

1.,.¡AS re:iroveci rr1()re easil;r frorn 'i:he r"¿alls of Grai.rr-positive i,ha-n

f::orn tirose of G-rarii-ne¡4a'¡ir¡e baci;eria" a.lton ano- i{orne

(f g5f ¡ ) , workin¡¡ .¡¡j-'ch celt v'¡alls of ij'ulep_igcoccg.s f aecalis

and. Salmonella. pu"l-l-orum cl-aÍrted- bhat cel I lvall-s, 'rreparecl

b¡r oìj-sintegrai:ing in ciisi;illed. i,raber and -',"rasÌring a íelv tiu.es

Ín 0.I iiT phospha'be buffer au pä 1.O, \Yere free of cyioplasnic

coni,aninanis. iiarku.l-is and. Jones (f 9Y ) pu.rif iecl cell- l'val-ls

of 'l¡rirs 14. her:rolyi:ic sirelrtococci by the sa.me ¡oethocl.

Ifennes and- Gernarclt (L959 ) repori;ed- that v¡ashing v¿ii;.h saline

facititair:d- ihe reirroval of aclherent snal 1 pari;icles.
'i.iccayby (L?52 a, b), salton (L7i'"), and- ,)u::rins (L?56 ) ob-

'tained- cel-l v'¡alIs free of cybol:lasrcÍ-c .irraierial b]. Cii€;esiing:

crud.e wa-l-Is wii;h ribonucleaser pe.Dsin or' ì;r¡rpsin, Sal'bcu

ftç¡e) objeci;eci bo the u-l'Lres.üricieci- u-se of proteolSrüis enzyrûes

f or this purpo se. I{e expressed t,hr: o¡rini on i;hat enzyrlle s like

trypsj-n night contanina'¡e r,"¡all pre,garati ons i,'rith ínsolu-bIe

plasl; ei- ns , anci tira'r, cruoe €rrZ]/,:i€ s irroba irly conl,ained. snal I

ar:oun-r, s of r,vall -cieg,r:ad-inp; enzyliÌes" Cu:rrrrins (L?r4) sho'i'ieo

i;h.at pi:olonç;ed- t::ea'blterrt of cell wall:laierial lvith enz]¡lleS

l-ilce pepsin evÈntuall Jr d estroyecr certain specif ic ani;igcns .

The iimut:ological pr'oper'¡ies of bac'i:erial cell t^¡alls

have been i nvestig;aied- b)r i,Icûartl¡ ltySZ a, b ) ano- Sal ion

(,L952 c, L?5i a), eacÌr of ifhom procìu-ced- evio-ence 'bhai; i;¡e

grgu-p-SlJecifiC an'oigen for grou-p j\ sire,otOcocci -';'¡aS locaied-



in the cell i'ml l-s, Jones ano- SÌrattock (l?60) repor'led i:ha'i

for c.ajrou-.c D streptococci the opposiie -'.ïas tru-e. The €lrou-p-

specifÍc antigen l,vas de'üeci:ed- j-n the cel-L confeni after"bhe

cel I rral-ls l:acl- lrcen re:rovecl . iicOarty (L9rZ a, b) ciissol-ved.

the isola'i:edi cel'l v'¡all s of sei¡eraI strains of g;::oul: Á.

streptococci i,'/:-th enzdtres ex'ür¿ici;ed, froin S'cr',el;tomyces albu-s,

The e;<i;rac b on anal-ysis ivas f ou.nd to s6¡si st of app::oximettel,y

tr,vo-thiros car:bohycìrai;e ( main Iy lii-¿ice bl¡l-i;lucosarnine and.

rha::rnose) , and one-ihirCL p::otei-n, LIe pointed out that the

carbohydrate portion con'bai neo. the grou;Ð-soecific C

carboh;rcira'be .

,Salton (Lr51 a) e.nd Barlcu-l-is and J-ones (1951) observecì

ih.e presence of ti¡1re-specific i:i-pro'¡ein in cel-l i,i¡af ls of

p;roup A s i:::eptococci prepai'ecl. b¡r mechanical disinie€lrai,ion.

This ;orotei n lras isolaied- fror:r the cell walls anc,- 1-.ari;ia1ly

purified. Tn ihe presence of trypsin, it -vvas desbrol'ed.

Currrrins (I?54) nacie a serological- stud-y on cell v,¡al ls

of a ¡nitis sirain of Cor)¡neÞagLerigrn oiphtheriae, using

suslrensions of in'cact cells and- cell v¡alls .prepa::ed by

¡recha*nical- di sintegration. Iie d-ernonst.¡:a'becj. the prese-ì:lce of

two aniigens b¡r a.g-qluiinai;ion anci aggluiinin a-bsorpl,ion

Nechniqlr-es. 0.ne r,/as a superficial hea*u-Iabil e specific

antigen and bhe o'bÌrer, a cìee;oer heat-stabf e grorr-ii antig;en.

The f orner, a p::otei n, \'ras consid.erec] to -oe res;oonsible f or

the ag€;tutinaiion of iniac L' cells, and- ihe la¡'ûer f or tnat

of cel} lvalls. ilhe author su€jfr-esbea 'bl:a't, the o-eepe:: group



antiEenr v'rhich was cie'beci,ed. in all cur.l'bu.res of

Cotynebaci;eriurn oiphthe::iee stucrieû anci -v'¡as also present in

one strain of C. ovis-, \irrÐ.s pro-bairly pol¡'sacchari.ie in

nature, si-nce it l',¡as at tacked. ra,oic.l}t ¡U perioci.ai;e. Cui-¡li ns

consiclereo iha't 'ühese ce l I v¿all a"ntigens rnight 'be v¿.l ltabl-e

in classifica'bion.

Yoshicla, lÍagayuJci , Fuitu¡i¿ , Iïa1ci-ttani , Tanaka., Te6;awa

and Tadayo (t?f +) studied- cell vralr s of ilaclllue subtilis

stained lvÍtìr 0.1 per cen'c phos-ohoiun¿:s'i;ì-c acici. El ec'bron

micro¿1ra,,rhs reveal ed the rough appearance of ihe ouier

surface of 'the cell l.¡all-, coirr.pared. to the snooth inner

surface. -Iiou¡ever, 'bhe ::ou¡4h stru-c'ture of the ou-ter su-rface

di sappeared i¡,rhen cell vyalls ir,Iere treai;ecL wii;Ìr pepsin ancj.

trypsin. The¡r sugljesi;ed. that these eLeciron microscopical

obse rvaiions srr-pporied. i;l:e assu-nption thai t'he protein

comlionent rr¡as situai;ed. in fhe superficÍal outer la¡rer and

the polysaccharicle components in the inner layer.

Torucsik and. Guex-Hol-zer (L914) e:car,rined. the i¡giruno-

logical prolrerbies of su.rface layers of bacteria.l cel Is.

'f'hese wor"kers provi d.eo. evid-ence thai orotoplast and 1,he

ini;act cell r orr the cel I wall, of jjacil,Lu-s ne,!ìateriu-n lvere

anti-genicell;i ciistinct. .'fennes ancr. Gerira.rat (L956, L219 l,
r¡or:king vri i;ir Ð. meg;a ieriEtr also , lrepot:1,ed no cross-reaciion
'be.bween iniaci ce'l ls (or cel f t.¡al-l s) ano aniiseru-rl to

proioplast (or protoplast trrenbrane). riith the agglu-ì:inin

absorpiion i;echni-c1u-e,'these authors d.enonst::ai;ed. that intac'b
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cel-l-s absorireaj, ofll;r a i)ori:j-on of ihe cell-iriaLl ¿-n'¡i boCLÍes.

,Jharpe lL?55) in,.restigaiedr the group-speciíic

an''ci¿;ens of Iac'tobacil-l-i. lhis au.i;ho1bested- cru-oe ¡IC'l

ext.r:ac'bs'u¡itÏr Eirolr.p-sirecific antise.fa'o-v tne precipi'bin

'i;est, and c'l a ssif i ed i72 of i;ìre t,.i+z s'brai-ns s'bu-äieC into

si:r grou-ps ancl olfe sub3:,:ouP'

The ilresence of a, slu.face pi:oiec i:i'¡i: an'bi¡1en in tiie

cel I i,¡rl1 -,,?âS f eÐcrted 'i:y Í'osÌiiüa e.nC ì::'-s a,'¡sociates (f 755) .

They- clellr:nst::a üed tna'b ceIl- lr¿j.l I s oí !oriletella peri;u-ssiq

-were aS ef:i.ec'L,ive aS ini;ercb ceLls for.i.Jllo'üecLion aElaitrsi

e,;rr.ieri-.ien'bal inf ec üions . j.iunoz, lìilli, anCi l-arson (Lc)5? )

conf irilied- .ii-Lis finüinÊ1, aurc'Ì- i-n adcli'i;i-on f ouno tir¿''b 'i'i:.e

pr:o'cecii ve ani;:'-íìen anc'i- t-lie Ìristani..r:le sensi'oi-zing f ¡,Lctor -!Teïe

1-rrec-ì.oritirran'b1l¡ loca IeCI- in 'i;].le cel-l \¡ral l-, ',',jliÊr ei.S ire hea't-

Ial¡ile 'i;o;;in v¡rs j-n ti:-e Þro-i,o,-'iasl't.

Shafa (:.9¡8 ) C-e '¡ec'te cl- a surface an'üi,3.en in tìre ce,l-1

içal-l s of ,ra-lnone'l la gall- j-ne,rturr atrci vi"or j o i:ie tcil-I]ilçovi.

Th.is a.nt,i¿{en \?as id-enbical -ç¡iiii. bhe 0-si-r-spensions of i;hese

or¿,anisias" j:¿ibi, i.iilner and. ¡'err-irre (f ?i3) re;',orieci on

tire an b j-se:rs in cel l i,'&l-l-s of 5¿il,rionel I ¿: entel'i tid-i- s,

¡r<--.tìn:; ¡il¿'r, i:.he to:lì ci bi¡, ''¡ire airil-li;¡r -bc proou-ce aniibod';',

and- ilre r:e¿tc iivity vnih O-ariiibod-¡' iie íje ¡.ssccì a'üed.

t:::j-ncir)al-lr¡ iíih bne cell !'n:.ll' C'¡he:: ¡ilri;liors','r-i1o i:ave

i:rovicie c e r,'io-ence iliaì; cell ï.tl'l I s con'caj-n a-n üi¡.':r.rs ul:.ich

ca-r:tici'la ¡c j l i,l1lr-lìo-''-o'-ic :leìLC';:i ot:s : SÍll bon (.Li 52 c )

¡incr larl:r-i-ì i- s ¿incl, Jole s ( i?) 7 ) , ..'i ¡h ',;':el¡i;-ojo99'"1! r-y-eisåe' ;
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Sheparo, îìibÍ and Larson (L?5r), vlii;h ï1is1;oplas::ra

gg!.sql-gilril:' Care;r ancl uaron (tgl1), irith Salnonel-la typirosa;

and :,ii bi, Larson, l-ist and ';{icht (!?58) , l"rith .li}rco¡r"ter-iurr

S-TJ.

The clirect aosorpiion of Ou"¡sriaI ex'i,racts on

erythroc)¡tes and- su-bsec¿uen'b hemagglui;ination b¡,r antisera to
'bhese extracts r,¡as rer_:ori,ed. b]. Lanos'Leiner (L?45), Keogh,

irîorth and- ,i,/a::bu-rton (f g¿.8 ) , iiidcll-ebroolc ani. Dubos (I ?48) ,

lîordien (L949) , ancÌ Lioyden (f 950 , L95L) . Iceo¿;h, t'Iori;h and

r¡/arbu:r'i:on (i9 ¿-1 , L? 48 ) suggestect .ûi:.ai; irolysacc]rarid-es i'rorn

bac;erial e,:;i:racts c¿iused- .ûhe ciirect sensitizing of

erJrithrocyies; and- 'i;hai ìrei.lag;glu.i;inai;ion bir innune sera !,Ês

clue to a se::ological reaction i:eì:v¡een slrecific anüj.bociy and-

ao.sorbeil pol;rsaccjraricr.es. :,;id.d.leb¡'ook ancl Dubos (1.? q-'o) 
,

v"¡i-ih i,T]¡co-0ua't"tt*o i;u-oercu-losis, ancl ¿ll exand.er, i¡iri.e;hi; anci

Bald.rin ( :l-?i0 ), r,vi'i:h jÈq!gflqe!=Lq ttr-farun"t"r Íeporied ihaÌ;

pol yss..haricres from these or,gani sras also sensii;ized-

ery'bhrocyies; ancl tliat'[he subseclueni he:iiagglutination

reac'bion l^vas irighl¡r specifi-c.

Pu-rified- pro'ì:ein, lilcei;,¡ise, has been adsorbed- 1,o

eryihroc;rtes, BoyCLen (f ?50 ) notecl i,Ìrat ',,rea'ünent a.C sÌteep

erj¡t'irrocyies t,,ith a suitairle conceni;ra.iion of tannic acici

reniLerecì i;herii cai:aì:1e of aoso::bing -oroi;ein ::ro'i ecu-les su.cir

as Tubercurl-in -ir,F.J)., ovalT:u-:rritr, citicken ser-uil albuli-n, horse

serull albu-iain, horse serun gl obu.lin, and. pro'üein preparation

fron ,ïlgepqog-g.g.g-gg Sp. 'ili:e sensii'ï zeC. erirì;i:.::oc¡r'Ûes :
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su-bseqllen Ûl )' v¡ere hernagg-;Iutinai;ed. in'i;i:-e pre sence of ihe

corres,oond.irrg; aniii:ro'iein sera " Several f aci;o:rs in tire

i;es'b r,,relre of critic al- ir.apor: t¿ince. A su-iiable crilu"iion

(l:250) of ¡rornal ralbit ser"ll-n f or v'¡asirinê; the tannin-

ì;i:e¿L'i,ed and- serrsi'i;izeC. er;vi;Jrocy'bes e-ì ii-rr.iria.'¡ec1 excessive

Ìienolysis. ,! saline ciil-rent cou.taining l: I00 oilu'¡ion of

nc:::"¿al rairbit seru:l avoiclecì. aui;oag.¿¡i-u-tination of the tannin-

trea.ied- ancì sensitiz-ed- eririhroc)¡tes. Än optirtu-n pi'I and. the

ilroper d-ilution of t.rnn--ì c acid proviCLed ;la:rinlul adsor¡:'bÍon

of an i;i gens b¡¡ tannin-ireated el'¡r'lÌr¡63]¡ies.

The aggluiina-i;ion of er¡r'ûh.roc]¡tes i:i-'eai:ed- i'',"iih ianni-c

acid- Ìiad- been icnov''¡n for xÉny J/ear:s before Boyden appiied

'Liie princ:i1rle to ad,sorp'hion of proteins ancl l:enag€;iut,i-nation.

P.eine:r and ¡'-ischer (L92?) sug¡;esi;ed- tir¿rt' the tannic acio

t::ea'r,rrieul, alter:ed. the sr-¡rf a,ce properi-,i es, anci ch.ein¿;e d- the

e::;,riirroclrü es f rc¡r i;he h¡r¿¡ophilic to the h.yo-r'ophobic stai;e.

ï'reu-c. (I9Z,q, L?iL) ,oi:oposeci ùhai ttre i:annic acid i:¿l-rich

alterecl sli,::face pot'en'bial p.r:o'bably caLr.sed. a6gr:e¿-,ation of the

erythroci¡tes in the presence of electrolyi65. iio¡i6e¡ (1i50)

ciid. noi consider iÌiese ian-ri'ì c acid-erSrthroc]¡te factor's to be

iniro::üant in 1;he adsorption of proiein by the tannin-irea'becì

erjitjfrocybes. Iîe proposect ihat the acsorption ;oroced.ure

't,oolc pl ace in i,v'ro s''r,eps. fn ihe f irst stei:, so!ìe con¡ionents

of the sysier:i acted- on 'che susfa.ce properbi-es of ine

erythroc;'rtes. fn the seconci, otì.rer comlroÌienis ','lere aclsorbed.

j:]' the ery.Liiroc;rtes as a resul,t of i;j:eir nelvly accruired-



T3

slrrface properiies.
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Cultti::e s

Iire f oll-o-,,'¡i-n¿: s;oecies lvere useci:

Lac't, ob q_c -L lt'ur s_ ir lani, anu¡l ( Lab or at ory c ul i;u-L: e )

llacioi:acijlus l-actis (i'lcfn LL?B1, Si:r.aÍn Û011-, L954)

Lac bobacillus casei (--:lCC 4/"?L)

Si::ep'uococcus cre¡roi:is_ (ir,TCC azlo5)

St,rei¡toco_ccus lacì;i s (¿fCC 1?52)

Sireptoqoqcus f ¿iecai is (Lai¡o::atoL:y cul bure )

tu-l1;ure l;iedii:¡n

The s;rn'bhe'¡ic mecij-rurr of liorgan, Cir:rpbel I amd. iilorl,on

i,vras usecj- wÍbh cer'cain nociificaiions. i,li-ne s'i;oclc solu-bÍons

d-esi¡:,;nat,eci i'1, ll, C, ü, E, I', Ci, ii anCL J were preparecl as

f ol lo¡r¿s:

Soluiion ¡i

Douirle si::en¿;th i{anlcrs balanced sal't

solu-'cion containj-ng nei'birer g;lucose nor

sodiiurr b j carbona-be 100C.0 nl .

l-,'r::g4ini-ne tnonohyclrocirloricte 800.0 nt.



T5

1-Histid ine

1-Lysine monohYorochlorid e

d -l--PhenYlalanine

d -I-itílethi onine

d.-1-Serine

d.-l-Threonine

d.-1-Leucine

d -l- -f sol-euc ine

d.-l-Val ine

d-l--Glutamic acÍd- roonohyd.rate

d.-l-Aspartic acid

d-1-alpha-Al-anine

Itlorleucine

Glutanine

Solution B

d.-l--1'Yrosi ne

I-Cystine hydrochlorid-e

o.ol5 N äcI

Dissolved. luith heat.

Solution C

l[iacin

Pyridoxine HCI

Pyridoxal IlCl

Thiamine HCI

p-Àrninob enzoíc acid

800.0 mg.

400 .0 rtg.

400.0 rû9.

400.0 ffig.

400 .0 ü8.

400.0 mg.

400.0 ffig.

400.0 nB.

400 . 0 ÍrB.

400.0 ÍrB.

400.0 flg.

400"0 mg.

400.0 ftg.

I00.0 mg.

Boo"o

400. 0

1000. 0

fl8.

Itrt.

ml .

4.0 rng.

E. o tl1g.

8.0 mg .

4" 0 fiIg.

O. B tmg.
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ïon-exchange v''¡ater

Sol-uti on D

Folic acid

Ion-exchange lvater (with the inclusion

of ju-st suff Ícient Id/I00 ldaOH to effect

soluti cn )

Solufion E

d-Biotin
i{ I'TCI

Ion-exchange r,vater

So]ution I¡

Ad.enine sulphate

Ion-exchange water

I\HAOH ( conc. )

Sol-ution G

Guanine I{Cl-

Uracil
i{H40H ( conc. )

fon-exclr.ange vrater

DÍ s sol ved. v'¡i th heat .

Solution Fi

Koi'LPO¡C-

Sod.ium aceta-r,e

I'iH/ Cl

1000. 0 ml-.

O. B r1g.

1000.0 ü1.

O. OOB rng.

10.0 rol.

990.O mI.

400,0

1000.0

6.0

2 00. 0 nrg.

200.0 flgo

5.O ml.

1000.0 ml.

6.0

'12,o

30.0

ïn r,.j r¿t) .

ml.

mI .

oõ.

$r

ct).
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( I'nro )2soa

ïGIcF0¡uL+

FeÉi0 ¡+

iiaCI

l.i¡iS0 ¡

Ion-exchange v¡ater

Solution J

Glucose

fon-exchange vrater

These stock soluiÍons v¡ere roixecr

proportions with íon-exchauge r"¡¿l'f er:

Solution ¡r

Solu-t,ion -d

Sol-ution C

Solution lJ

Solution E

Sol-ution F

Solution G

Solution H

Solul,ion J

Ion-exchange water

,o.o g.

6.0 g.

60.o ftê.

60 . o m.g.

6o.o mg.

1200.0 ml.

240,0 g.

1200.0 mI.

in the following

250.O ml"

2r0.0 ml,

50.0 nL.

25.0 ml.

25.0 nI.
25 .O ral.

i0.0 mI.

100"0 ml.

,0.0 m.l.

L75,O ml.

The nedium v¡as sierilÍzeO by passing through merlbrane

filtersi tuith a r:ra;çimum pore size of 0.6, 1a. Each species

iruÍilli-r¡ore Filter Corp., sed.ford, l'.,Íass., U" S. A.
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ïúas cul-tured at ítts optimurn teraperaiure for 4d hours.

Cetls l,vere harvested by cenì;rifuga-tion at ,000-4000 r.p.xl.

for 1l minutes, and. l¡rashed three tiroes in saf ine"

Reagents

Saline: (a) for vrashing; physiological isotonic

saline. (b) as a diluent for agglu'uinaiion i;esi;s;

physiological isotonic saline plus 0.1- per cent sociirua

azid.e .

tsuffered- saline: (a) for r,vashing and. suspend-íng

erythrocytes; one vol-u¡te of physiological isotonic saline

and one volutü.e of buffer prepared by mixing 0.1, i;i iGÌ2ir04

and 0.L5 ii ltTa2l{F04 in the croper píjopori;ions to 6ive the

desired pII for i,he purpose used-. (b) as a ciihient for

hernagglutination tes-r,s; as in (a) but rn¡ith one per ceni

normal ra'obit seru-¡1.

Tantric acicL: I:20r000 in buff ereci salirre, PH "1 ,2,

freshly prepared. each tiroe of use.

r\tsever I s solution: d.extrose 2 .05 8. , sodiur¿ ci trate

0.8 E. r sooium chlorioe O.42 8., .¡-isbil-leo water 100 nI.,

ad.justed. to plÌ 6.L lirith I0 per cent citric acid and.

sterilized. at 110 d.eg::ee C for L5 minu-i;es.

Pret:aration of In-r,act-Cell Ànti€lens

The bacteria iryere suspend.ed- in sali-ne to give a

d.ensity of l0 rng. of cell-s (¿ry vveight) per ml-.. This
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susilension i,vas lieatecl a.b 56 d.ea,:ll:ee Ü for one hou-:: and

i;es'i:eo- íor sterj-l-i-i;v. Clu:lps (inc.icating sponi;aneor-rs

agg;l uiination) were re:rroved, b;'r îil berL-:rg 'bn.r:ougJr cotion.

The cell suspensicn l,yas sioredi at 4 cieg::ee C, ancl u.sed. f or

vacc inati oils , f or a¿]¿;l-ut inat.l on: a,ncl f or a€ìå{hti inin

absor'¡-r[ion tests.

Prepa{a.Fion of üelI*rriall ;:.nti gens

Ten grarrts (r,,'ret weight) ¡acte::'ial cel l-s were suspetrcied.

in l0 lnl. cÌisiil-l-ecl lJ"r'ater, p1-aced. in a plasl,ic centrifu.ge

tu'be iiulerseci in Íce, and- ciisintegrateci for 20 ininlri;es ir)t

the j,Í$E-l:iu-lf eLrd Ultrasonic ljisiniegra'bor ruith a L/A inch

(9:L ratio) stainless s'beel r¡ij:rator .orobe (L)'2 trcr. overal-l

I engih ) connec'Led. io 1,he ilagneios-bric t,ive t::ansd-ucer and.

the generator. The CLisinteg;:rai:ec1 ce-l-I suspensiorl ïvas

centriÍuged at l-0r000 r.p.m. for 20 ,,tinui;es i n a Servall

,3il-l iri¡qh speed an,2;1e cenirifu¿;e and- the supernaiant

CLiscard-ed. Tire cell r,'valls fori:red" a distinci la.J¡er on iol

of the ini;aci; cel-l-s. Dy aciciin€; ¿1siil led. 'uuater ano gerrtl e

agil,aiion, the surface layer, containin¿; :'rlainl )¡ cell wa-ì-Isr

was r:esus,oendeci. :l'ltis su-spensicn was tiecainted- and

centrir'uged,. the above pltocectu-re ü,ras repeaied. llany ii:les--

until all inì,aci cel Is were re:iov¿cl.

Renoval of irtpuL:ities frolr cell r^ial f s ilias

acco:lplished. b¡r t'vasÌring tlvice l';i-'Ûh d.isi;111eci waier, t'wice

'r,,,ith saline, -rouri;ines i,vii;h O,0i l,i ;ohosi:ir.ate i:uff er (;oir
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7.6) , an(r seven ti¡res !'¡ith clistÍlled. nrater'. 'I'he pu-rity

of cell rvall preparations l"¡as checked. by pirase contrast

microscopy.

Cel-l--iual-l antigens were prepared- by suspend-ing

sufficient cel-l- l'¿alls in sal-ine to give a density of 2 mg.

per ml. (tirl. i,veight). These antigens r'\rere stored. at -20

degree 0.

Preparaiion of ;rntisera

Twelve groups of adul-t albino rabbits were irnmunÍzed.

r¡¡iih intact cells or cefl vualls of each of bhe six species

of laciíc acid. bacteria. 'rhe rne'Lhod. of irnnunization r,vas

that of Kabai and. iriayer (1948) r,'vith minor mod.ifÍcations,

using three rabbits for each group. ¡âch rabbit received.

a total of J.O mL. of ani;igen in l-2 dcses ad.ministereo. at a

raüe of three per week as fol Iov¡s: 0.1 ml. the first r,',reek,

0.2 xr-l. 1,he second. vrieelc, O.j mL. ihe i;hird. r¡eek, andr 0.4

ml. the fourth r¡ueek. Each week the firsi; injecti-on was

given intraperÍtoneally, and. the second. and third.

intravenously. ,ierun semples wer:e ob'bainedr from each

rabbit prior to iirr¡riunizatj-on, and- agaì-n tvro d.ays afi;er the

final injeciion. CelI-free sirra trere obtaineo by

ceni;rifugatíon at 2r2OO r,ll.1r1. f or 10 minutes; ancl stored

at -20 d.egree t until serologi-cal tesis ü¡ere per-formed-.
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¿ig€ilu'b inati-on'Iest s

The an'i;isera trere set up in a seri-es of halving

crilutions of 0.5 mt. volunes, rangíng f rom I:10 to 1: 20,

4ts0. 'i'he iniact-cell , or cell-wall, antigens were acÌded

in 0.5 nI. volurires to each o.iluiion. ;r .[egative control

v,¡ith saline and intaci:-cell, or cell-l'vall, antigen vras

included- v¡ith each test. Incubation was carried. out in a

i;vater-bath at i] degree C for four hours foll-olveci by

refrigeration at 10 d.egree 0 for 4'ó hours. ¡ieâdings l¡'Iere

mad.e with the aid. of a -U'isher Ïiairn Vier'',¡er and. gracled. into

forir groupsz 41-, 9 t, 2 +, I -l-. the acl,ivit)' of an

an'biserum in terms of tii;er v'fas e1pressed. as the reciprocal

of the highest Crilution oi. serulû shov,ring agglutination of

2 + or higher. À titer of 1:80 or less rl¡as consid.el:ed to

'oe not signif icant "

eggtut-!_!.in ¡-! sor-oti ou Te c4gi que

One volrrme packed- bacterial cetls was acìd.ed to 2Q

vol-umes und.iluted. antisem¡t, agita'beo at tI degree C for

iv¡o hours and- refri-gera|ed 6ys3nì¡iht. iîithout removing

the sed.j-menteci ceIls, the process of absorp|ion lr'\raS repeated.

twice, each i:ime by the addil,ion of another volulrle of

pacrced. celts. 'I'he absorbed. Se3u¡1 V'IaS then SeparaùeO by

centrifugation, and. tesi;ed for completeness of absorption by

tþe agglutínat,ion test i¡vith its hoinologous aniigen. Ïf
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aìrsorp'ciol1 ï,¡as i-nconirle'be, ihe abso::pi; ion 1l::oced-ure was

repeai;e d. r,'i!ìen- absorption I,'/as conltle ;e, tÌre sef:Lrll ii1Éis

siorecl at -2O ci.egree C.

ile:,rag¿llu-t: naiion Tes'i; s

One l¡ari sheepts blood l,¡as collected in 1,2 pa.r:ts

ÀLseverls sshr-tion, stored at 6 ctegree C and useä frorrr the

fou-r''bh 'oo 'che 'bir¡enty-first oay af-uer bleed.ing.

( a ) Preparation of washeci, packed sheep t s eryihrocy"bes

The erythrocJ¡tes we:re 
""tt¡¡i1-ui.g;eC. 

ai ? r2OO r.Þ.rì1.

for l0 iliuutes, v'vasned- tliree ii:,res v'ríth six volr:¡nes of

sal ine (pr{ 1,2), snslencleo in the saline a'c a 2.5 Jler ceni;

concentrat j-on, siored at lO deg;ree C, and used i;he sane

da¡,r.

(b ) Trea'i;irrent of erythroclrtes v'¡iih tannic acid.

-úc.,ua} volu:nes of a 2 .5 lter ceni; snspensi on of

erytlt::oc¡rtes and. of a L:20,000 ia.nnic acid. were ni:led, anci

alloivecl 'bo react at room teiiri-rerature for l0 rainuies, The

e::ythrocytes r/ere i';eparatecÌ b5. cent::iftr-ging at 2r2OO Í'.pnm.

f or lO r:r-!nutes, 'v'¡asl:ed t¿ith saline (pl, 1,2) , and resu-sitended.

in sal irie (pli '".4.) ¿ai; a concentration of 0.5 per cent.

These tannin-breatecÌ er;¡throc;,tes \!ere s'Ûoreci at l0 cì.e5r'ee

C a.nCL liseCr bhe satrte d"aY.

{c ) Sensitiz-a'hion of er¡rihroc¡ites v'ri t,h cell-t¡iraT I ani;i€;ens
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One-teni;h nilliliter paclced tannin-treated-

erythrocyies was aodeo to 12 rnJ.. cell-v.¡all aniÍgen; incu-

bateo. at room teniperature f or !0 mÍnutes, r'vith agitation

at lÞminuie intervals; separated by centrÍfuging at t800

r.p.m. for eigh'L minutes; washed. v,rith saline (pIt 6.4)

containing one .uer cent normal rabbit seru.n (hereafter

o.esignated as Id.R.S. ); and suspencled. in 'che saline 1.,'¡Íth

irT.R.S. at a 2.5 per cent concentrai;ion. The sensitized.

erythrocytes rlrere stored. at 10 d-egree C and- usecl the same

d.ay.

(a ) llernagglutination of tannin-trea'bed. sensitized

erythrocytes

The antisera lrvere Cil-uted. v.¡itl: salíne (pI{ 'o.4)

containing one per cent id.R.ii. in a serÍes of halvÍng

o.ilutions ranging from Iz7?- to l-t4096. One d.rop of

sensitized eryi;hrocytes was addecl to each d.ilution of serum.

SÍx negative controls l\rere included: three containeo

aniiserum (t272¡, the first r¡rith untreated. erythrocytes,

the second. r,,rÍth tannin-treateci eryihrocytes, ancl the thirC

wÍth salíne (pti 6.4) containing one per cent i{.R.S,; and.

three contained- the saline, the first v,rith untreatecl

erythroey'bes, the second v¡ith ta¡nin-treated erythrocytes,

and. the ihird. 1"rith tannín-treatecÌ sensitized. erytÌrrocyies.

fncubation t"Ias at room temperature for 12 hours. lìeadings

were maoe l,rith the aid. of a Físher liahn Viev¡er, and the
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Oegree of cltriipin€; grad,ed es f olloïis: 4 + co11pec'u ¿;raitul ar

ag€jl-u..bina'be; , + g,rootÌr ¡rat on ttle botto,r:t of tne bu'oe ii"iih

f olcieCr eciges; 2 + Sií,tootl: ¡eat on 1,he bottonl of the 'tu"ce i"vitir

ecLges Solter'rhat ra;,,1ecì; I + nairoiv recl ring erou-nci the edg;e

of snoolh nat; .+ Srnall-er area of tlre bo'üton of i;he -uu'¡e

covereci than one lilus ancl heavier ring al:cunC- ihe ed-ge; -

a discrete red bu-tton clearly I'isible in the cent're at the

bott on.

älhe accivii)' of an an.i:iserum in ie.iil.s of titer v¡as

el(pressed as bire reciprocal of the h-.ighest dilution of ser'uln

sho";.an"o; hernag¿;lu-tina.bion of 2 ¿- or hi4hei'. Ä '¡iter of L;r"¿t

or less r,vas consi CLered io be not sig-lif icant.

Precil¡iti¡,. Tes1,s--Lancef iel-c, Grollping

Grol-r- p - sire c if ic ;,ni i €:;en s andr,lini i -o ocli e s :

(a) ,crepa::aticn of exi;rac.Ls

Lancef iel d t s (L7ti ) ho'b-acid rne iÌrocL f or 1,he

preparation of grou-p-s.oecific aniil;eus fror:r iniact cells and.

cel I '';¡all-s rvas u.sed.. 'Ihe eiltracis were storeci in sLoppered.

iu-bes ai -20 oe¡:.ree u.

/r \(b) Precipitin tests

..,niisera 'bo cel-I \¡,¡alls of tire bacieria weile la]tered

on tÌre grou-;c-specif ic anl,igens, lreni;ionecl above, in O,'l to

I nr3. oianeÌ;er ca,oillary i;uoes. :fhese i'¡ere incu-bai;ed. at



rooJr. ternperatt-ìre, anC. e:.;alri¡.eCr fo:: ring forrira.tiotl p"b irì-e

junciion a'c 90 ¡rinuües and. again ai: L2 hou-rs.

Corurercial gror-rl , a.nci Eroup i'I anti""tui r,r¡eÍ.e usedi

i;o i; est eacir i:.o1,-aci-d. e,.rt::aci.

lcac'i;o-ir:r:epiococcal- :l'n-bi se:ra
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P,EST'I,TS

A. A"ggl-Ubinatiq{r

The results of aggluiiination i;ests of antisera to

cell r'uall-s v,¡ith iniact-cel I antigens are lrresen'r,ed_ in
Table f A, and, those of absorbed an1lisera in Table I B.

AntÍseru¡o to each of the six species agglutinated_

its Ìror¿ologous a-nitirren. llntiserul:ìl frorn each species

cross-agglutinated. lri bh each of the other specíes, -',,¡ith

one elicerlticn. Äntiserurn to Lacto_Þeqlllus lac1,j.s d.id. not

agglu-tinaie any otJr.er specíes.

Anl;lserum to Lact¡ob¿rcillus pl?ntarum agglutinated

i:. lq.qtiF, S. cre¡rorig ancì 9. l-actj-s. After absorption

\rri th S. crerroris, ihe anii serurt ag;E;l u-tinateo_ Íts honologous

antigens, !. lactis and S. lactis. After absorpiion i'i¡Í'bh

L. lactiq, it agglutirrated. its hor:tologous antigen and. S,

lacfiq. -Àfter absorption v,¡ith Ë. lqct!s_, Ít agglutinated-

i-ts homologous antigen and L. lacti-s.

Antiserrml to L_actoilacil-lus casei a¿iglutina'bed. L.

!qgllis_, !. plantaru:t and S. lactie. Af ter absorpi;ion r,uith

L. l-ac¡is, the anbiseruln agglutinaied- j-ts honologous

an-uigen, L. planiarurn and- S. Iactís, Af ter absorption wi'uh

!. glaniali-i¡r, ii agglutinai;ed- its homolo¿;ous a-ntigen and. S-.

i actis. Af i;er absorpiion wiirh S. lactis, it agglutinated.

its honoloÊ;ous antigen anci !. plqllel.Ym.
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¡r-l t i seruJt i; o St¡:ept ococ_cqe cl_ejtlg_rl_g a 3i:ì'l lr-i i na_'tec1

L. _L_aq.t_ig anci l. flgU.gfVrg. i:f te:r a.bso:i:ptic-,ri iriti: i,. igg!!g,
the antiserl],ilt aggl-u.tiila'bed. onl¡,r i is Ìior¡.cl oEous anii€ien.

iif i;er absorlriion wiìih !. gl:t'can-1,], ii; agglurtiiia'ted oni¡r ilg
ho¡lolo:ious an ti,ien .

*--Lrti serull'Lo S Lleptoc_q.ccu_s faecaliF a¡1"';lu_tinaied- L.

l=Lq.-Li.e. af ier absorpi;icn r,vith L. _]=gg.jj_i_g, the an'¡íseruia

agg;l ui;inaied only i'bs iroreologou_s antigen.

i¡.nf iserut:lt to 3 t:rgpbococcRs l-a.c l,i s a¡:tglu.iinai;ed Ir.

lacti,s, L. casei, L. l?l"agrgig_l anci S. cqe;¡1gåLq. ¡rfber

absorpiio-rr ivith !. pl-agi;qn¡]l, 'bÌre antiserunl agglutina'ced rts
holiolo¿lous an'bi¿;en, .L. casei ancl S. _cr.gll_q3_q, ;rifte:: ab,-

sorpbion i¡¡i.ûh !_. l-acii-s, ii a¿r¿;luiinai;eci iòs hornologìclrs

an'i:igen, anci S. c{q4qlis, L. caqei and L. !tgg!.gurr1. ,l,f 1,er

abso.r:ption r,vÍth S. creriroriË, ii agglu'binal,ed- its homol_o8ous

an'bigen, and f,. ggÊg! a.,nd L. plantaru":l'g, Äf ter ¿ibsorption

r"d-ùh I-., _g*.gg¿, ii agglui;ina'¡ed its l:ioinoJ-ogou.s ani;iE;en, L.

laq-ilq., L. j.Llqlarq{g and S. crerrrqris.

Cn the 'oasis of reciproca,l iesting, L. lac'bis i;,ras

agglu-uinaied. b¡r i;h.e anti seruln of each of the o'Lher fir.¡e

s-peci es; T,n plani,a:ruil i,vas a€jiìlu'¡inated b¡r the aryLisera of

a1;gl ui;iaa i;ed bJ' t he anii selra of L, l?l an'i; a.ru:l anct S . la c'b i s ;

9. lu.cJie ,J.s a¡:g:lutinai,;ec- b¡r i;Ìre ¿rntiselta of L. casei

anci L-. plan'f ArErl; L. c¿ì:-jei i,vas a¿igIu-ii.na üeo b)r th.e ani;iserurrl

of S, ieej¿Ê; bu-t S. faecaf is iças noi agg;lu-i:inaied- by ì;ire

å. l?cErs_, i1. _qgp_illo5l.-s ancì_ .1.,. eiiirgi; ,j. Égneilq l,,¿as
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antiserum of each of 'bhe otirer sl:ecÍ es.

0n tire basis of recir:rocal agglutination 'i;ests of

unab sor-oecl ancl a'osorbeo- cel]--i,r¡all_ antisera, â[iigenic

coïnllonents present in each of the sllecies rvere ascribecÌ.

These antigens are d-esignated by snall Ie'bters.

The ani;igenic componeni;s of L, laci;ìs a'r'e a, b, c,

d, f and g; of !. planta::uil are b, c, e, f , €ì, k and p;

L. casei are c, k, l, n and- p; of .j. cre.i,rolis are b, f ,

and. n; of ,>. faecalis ej:e d and. rl; ancl of S. I actis a:re c,

e, f, 1, n and;o (fa¡Ie t A). Àntigen a'¡¡as found in L.

lactis; aniigen b in !. lactis, L. pla_ntarum anci, S. creüogls;

antigen c in L. lac'bis, L. p_lel!¿Lrgli, !. casgi ancì S. tactis;
an'bigen ct Ín L. lacti-s and. S. faecalis; antigen e in T,.

plantarum and S. Iac'brl;q; antigen f in L. Ig.ctis, L. ;o1an1,a::u-n,

S. crenoris ancl S. lqcfjq; anì;igen g in ¡. Iactis ancl L.

plantarurn; antigen h in S. crelaoris; ani;igen k in L.

plantanun and _!. q!,sgr; antigen 1 in L. casei and S. lactis;
antigen rn in È. -qqqc_C$g; antieìen n in 1,. casei, S. _crenoris

of

h

and. F. lactis; and. antigen p in L. ple4te.n¿j4, L.

S.lactis.
casei ano

The antigens shared-

presented. in Table , lr. !.
four an.Ligens: b, c, f and

sl:.are four antigensi c, e,

casei shaie tÌrree ¿trti gens:

species v¡iih another are

and. L. planta::u¡r sh-aj:e

pla.n.bar'um anc S. l-a-ciis

P; L. Plantaru::r anc L.

ancl p; L. casei and. S.

n anCL p; l-. lactis ancl

bJ' one

lac'r,i s

r_.' {5t ¿.

-c. .- -ìI EfÌtI

^1tvt l\

t,lactis share i;hree antip:ens:
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S . S.lerlol:ls s jrar e i wo ¿n i .l 3ens :

,5 . lac ì; i s silar e t'¡o ani;i å,en s :

S. cre¡rrori s s.iiare iwo anii8ens:

S . I ac ti- s share tl..¿o a¡ii i ;ien s :

casej sha:re one antig;eni ci

share one antiÉ;en: d; and. l.
one anti¡1;en: il.

AniÍserum io i,aciobacillr¿s

L. casei ancl 5. crer-1oris .

; L. lacilq ancl

!. jåeggtnm and

). cie::r.oïi c ano

iacii-_e anci. L.

lr çnÄ f

c and. f ;

'1^ ^,^¡ F.u cillu J.,

f and. n; !,.

The anti6ens sirared i:i. 'l ac'bobacilli, by si;rep L;ococci,

ancl il}¡ i¡obh are preseni;eo in ?able 1 C. The l_aciobacitli
s.hare six anti:r:ns: ll, c, f , L.,t k a_nd_ p; ilre si;rep.üococci

share iiro an'bi¡.;ens: f and_ n; and_ the lactoi:acifli andi

stretybococci sjra.re eighi antig;ens: b, c , d_, e, f , I, n and

p. The ¿rtrtigens snarecl ir¡r tvvo spec'ì es in one genrr"s itrelte not

necessa::ilI- sira::ed b;i- ¿r.notirer co:jbination of s¡,eci es in i;he

e;enus.

T.l:e resr-rlts of ag3lu-tination iests of antisera.to
inta,ci; celf s çiih ini;ac'b-ceiI antigens are presented in
Table 2 ;", and those of absorbed ani,i sera in Table 2 '8.

lurtiserrt-m to each oÍ tÌre six species agglu.tinaied_ i1;s

homolo¡¡ous an'i;igen. :iu1tì serllm í'rorrr eacli s,cecies cross-

aggi t-t'üina'i;ed. in th eacir of the o'ih.er sltecies, i,iilh one

e;{cepi;ion, Àntiserultl io Lactcbacill us laciis ci.id_ not

a€j¡:ìlu't j-nate att)¡ othe.r s,oeci e s.

J,. iactis_ and S. f aqqali Ê

casei ancr S. creiloris share

pla.+''t arur:r e.,¿;glu'Linated. L .

:if 'Ler absorotion wi irh L.lçlç:ri'q,

lac i:i s, the ani;ise:run a¿3gluiinai;ed- its ho.r-to1o¡;ou.s anl,igen
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a.ncL ii. c:reÍioris, ,!fi:ei: aioso::i:'biu uiih L. casei, ii

ai.;ij1u'[inai:ei- i.b s hornolo¿;oi-:-s ant,iaierl â.ncl li. 9Íe=39jiE.
'f rar

taciis ancì L. gla!têIlql. -,,'-.Î'ber eLÌlsorpbi-on lviih L. lagu-!1,

arb sorp i; r on \"i th I .

r.orirol-o¿ou-s anti g;eiL.

crelloris, iir aga:jlu-tinai:eiL o-rLly its

,LntiselluJi i;o Lac¡3þ¿.3i 1l r-r-s casei a¡,1 gluii i¡ia i e Cr. i, .

l-actis. ;:if ier absoriri;_iÕn r;i-ih L. I ac'r,'i S, 'bhe an'biSeru-ll

CLici not a¿;gtuiinaie ei.i;irer its l:cirrologous an'bi,¡1en or any

o''¡ire:: species.

Àni;iserurbo Sirer:tqqqççl¿e qi'ei:Loris agglutitia.iecl L.

the ani'ise:t'r-trr:r agglu.t,ina'i;eC," ibs j:o:.lologou-s aniig;en and L.

E}g4!gfUg. ;-f ter absorp ûion ¡:¡i th L, .t¿þntarur, ii
a.g¿;luiinai;ed oni-ir j-.i s honolor.;ous an'cigejl.

Antiserl'n to Strel¡'ùococcu-s faecel is a¡l¡::Iutina.i;ed. L.

lacti q, 1,. plani:aru::t anci. S. c::c,ino::is. ;f f er abso::pi ion

r'¡i i;h L. t4c_t_iq, the antiser.urÌr a.ÊìãIti-'binateCL i ts hosLol ogor-r-s

"nti *.r.;rntarum and- s. cLtenor'is. ;,r'ber abso::p.;icnclia uI Ë, \tlr , :!]. å__

lçi ih S. crerrioris, it aÊlgl u-1,: na'bec- its ho:ir.ol-oE;o115 ¿¡1ii getr,

L. lac üÍ s ancl 1. . p_f_gg ig{ur,.1. Af i-,er ab sorp ti on i'vi th Ïr.

pl-aniar-u¡1, ii ctii',. not a¿4:1 r-r-i;i-naie eitirer iis ho'-rtoio¿;ous

anbigen or an)¡ oùher sPec j es.

Antiserurn io iJ'i-r:e.otococcus iac'i:is

I ¿rctis. ,\f "ber abso::irtj,on ii¿tì:. -l--,. lacii s-,

ncri; ai:jGtu.tj-nai;e irs hor:Lolo5;ous antigen oll

On ihe 'r:asi s of reci p.i:ocal iesting

a.i;ßlutinaür:cL b"l' the an';ise::lur of ea-ch of

a.r;gl-i,t'bina bed- i .

the aui,j-scrui,t t^ic

any other Ëï ec-i e s ,

, i.,. lsej¿g was

t.ile otile:r íive
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sþecies. L. planì:arw.o bit the aniisel:a of S' crerûollis and-

g. lqeqalis, L. casei b]. tire a.ntj-sûrurrl of .!. j.lell!#, and-

S. crei. or:!_q by ihe an'ùisera of S. faecal-iq and- L. I¡Ian'ba::uin"

ifeither S. faecal is ¡ror S. tactis v',ias ag¿iluti¡ated b¡r the

aniiseru'n of any of the ot,l:er s,oecies.

On i;he basis of reciprocal aggluiitlation tesi;s of

unabsorbeci ancl absorbed_ intac-t -cel I anÌ;iSera, antì genic

conponents p::esent in each of tire si:ecies lverê ascribed.

These antig;ens are ciesi-gna'bed by capi'cal letiers.

The aniigenic conöoneni;s of 1,. Iactis are rl, C, lll, F,

i:l ancl ?; of lj. p*l_antarurn aL:e i3, U, T, G, iri and- -Ë; of

casei a::e C ancl E; of 5, c:'e11oq!s_ are É, 1j, E, Ir and.

S. faecalis are ü and iri; anö- of S. lac'bis are T and. ií

(tanfe 4 À). ;\ntigen iì was foundr in L. Lacl,is; auì;igen i:

in L. trlalr'larun ancl Ë. clerrrorie; antigen C in L. l-actis anci

L. cqsei; antigen Ð in !. :ll-a:ltar!4!., S. c::em.oris and- S.

faeceiiis; ani;igen li in L. Lqciis, L. pianLaru::r, I,. qesel and

S. crerroris ; antigen f in j . lac!.i..q anCt ,S. lac'c:Le; an'üigen

G in 1,. ;olantar'un; antigen lÌ in S. c::qllorls; antigen l'ii in

L. lac L!_s, !. pl-an'ûarqq and- f aecal-i s ; antigen ii in S..

lqcqi¡; and. antÍ-gen i: iä i. Lactis , i, . j,'f a-¡-'r,aru:'e anC. S-.

crei,rori s .

t'
L.

I). nlrItv¿

The an'¡i iells

trresented. in ilabj e 4

f ou-:: antigens : B, D

l¡]r one species

c,le-niarurn auo

ir;i'ì;h anotl:er ate

S. c::ei:rQl:i,s snare

and, L. casei sirare

sha::eci

B. L.

¡ j) clllLl P; l'. I aci:is



72

tlyo ani;iqen s : Ü and- .rì; L. lac ii s and _li , cremor!Ë sirare

t:,,o anii¡¡ens: E ancl P; T. pl-qqgqnu:n and. "j. faecalis sÌiare

i;wc ¿rn.bigensz Ð anci iii; L. I?"ctis and L. planiaru-m sha::'e

one anii-gen: J-i; L. Iaci;is and S. faecalis sha::e one arttigen:

"li; L. laqtls and. S_. Iactrs sha::e one antiåen: i; l.

planiaruirr and Tr. caqe! sha-re one antigen: E; !. q-asgi

S. crer,loris share one antigen: T; and. .j, cre¡:rorils ano

ancl

faecalÍs snare one ani;igen: D.

The ani;i¿1ens sha.red. b¡r laciobacif li, by s'üreiri;ococci,

ancl b', both are .ûresen'ced- in 'I'abl e 4- C. The l-actobacifli

share i.,ro an'bigens: C anci 3; ihe streptococci sirare one

antigen: il; and- 'bhe I actol¡¿ici11i ancl. sl,reo'üococci share six

anLigens: B, Ð, ii, F, ;,í and- P. 'llhe altiålens sirared by tt'to

species in one €;cnus \,rere not necessarily shared. by another

cornbina.bion of species in i;he gcnus.

B . Iierna-8 glui Ula i;_j- o¡.

TÌre resu.l ts of hemaggl utina''¡ion tests l¡ith cel-l tr'¿alls

adsorbed'co'i;annin-treated. ery'bhrocytes anCL cell--t'¡all anti-

sera are presenied i-n Table '1 , ano. illusii'ai:ed in piai;e T.

I{emaggluì;ina'bion occi-rrred. r,'¡ith'i;he cell-i"ral1 antigen

of

ItJ

:

eacir species and- iis hornolog;ous an'i;iserurí.. Tn accli'bion,

occu-rreCL r;;i.bh. L. tactis anu. the an'i;isera of S. lac1,is,

L. cgilq! ano L. rrlantar'!-gn; with I,. piantaru::naÐtcrer40rl_

anö. i;he aniiserurt of S. l-gctis.; ',iriirh !. casei and. i;ire allti--
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¡ne

i,

of ï,. lac'i;is and, S. creiioris: and witl.r

anii Fje.ra of i; , creiaori q, L. ca se j- anci T, .

S. lactis

iagi;is.

Cn '¡he basis of herla€;å,1-u-ij r-raiicn t,es-bs of sç1 I -rial-l-

an'i;isel:a, â[ii¡.,enic coir]onents p::esent in each of Lne,si-,ecies

"rere asc¡'i-'ced-. These ani:i€iens are oesi¿lnate;cì- by :ìorrran

nu-rrc,:al s .

The an|igenic co¡rponeni;s of L. lactis are f , Tf a¡ici

i/f ; of L. ,rllant.arun a::e iI and 7; of L. casei are l-, :tIf
and VIï; of ,5. cre¡noris are 'lf ¿nçi ',/fr; of S. lactis are

f , V zurci 'r'f ; ¿ind of S. f¿iec_al_i_s is Ii/ (Ta.OIe 6 :,t). ;:ini;igen

T r¡,¡as; fou.ncj- in i. lacÉq, !. casei anci i3. lactis; arliiE;en IT

i,''¡as in L. l-ac'bis anci 1,. ¡:lantar:uJír; an'ui¡;en Ïil- in T,. casei;

antigen ïV in 'j. f aecaiis; arrti¡::n rìi' in .L. j-:lan'i;aru:n ancl- ;Ë.

lqc_liq; anti¿en 1:iT in L. 1-acì:is, S. ci:eäroris and ¡. laci:'-s;

ancl antigen VIf in :,. cL:isei anil S. cri'r,roris.

ilhe anùi¿gens sÌta.redL b). one species rr,aih ¿ino'cher are

p::'esen'beCL in 'ì'abl-c ó tl. L. lac Ì;is and. S. lac ¡i s slia::'e tr.,io

aniiéens: T a.nCL ff ; L. lactis and L. pLqq¡a,ru share one

anii,qen: II ; L. Iac'bij; and i. casq_i sira:-'e one ani:i ¡.;en: I;

!. =l-gç-[}*g and 5-. -cågr'rqr:Lri sila::e one aniigen: VIi L.

an.[aru:rr ancl S. l¿lctis sirå',re one ani;i¡len: ;; L. caje:L and.

S. cre¡Loris_ sirare one aniigen: ,.f-t-; L . casei atici. 5. Iac'ûis

she,re one anti¡;en: 'l- ; anc 5. c.rr¿"ir.oris and i . I a.cti s share

one a-ntii,.en: ïï"

'i'nc anti iìeits sir.a;:ec,-

and b;. botÌr are :-,resenbed-

lac bobacil Ii,

Tabte 6 r:, Tlre

a ncl

b;' st::e1:'cococci,

I actobaciili

b:t

r f I
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sLr.are trvo antig;ens: ï and_ fI ; tl:e strepcococci sìlare one

ant:'-g-'en: '/T; ano tþe l-ac'i;o"nacilli and- st::eptococci share

f ou-r ar:iigens: T, '\, YI aind Vff . 'ihe antigens sharecr by

tr¡,¡o si:ecies ìn one €lenus .-.rere _fl.ot necessal'il¡r sliared by

another conbinaiÍon of st:eci es in the i,lÊnusr

C. Precipltai;ion

The preci litation tes Ls of cell-v'¡all ex'üracis ,.,¡ii;h

an'bisera i;o cell lvalls are presented Ín Lallle 'l ,

jïxtracts of each species nrecipJ_tateci iis irornol ogou_s

anti serurt, r,,d- il: i;v¡o e:;cep bions --S. cremori s ancl S. f a.ecalis.

Only exù:racis frorn 5. faecali s were precipitabed. b:,' anii-
sera of o'bher species, nal.ely the bl:r'ee speci es of

lactobacil-Ii.

The resul ts of precipita. ticn tesis .,¡¡i bh cell-v,¡all-

anci intact-celI e:;trac'us and cor¡nercial gror-ri,r ii ano group

Ð antisera a::e ¡rresen'í:ed in 'fable B. PrecÍpiia l;ion occurred

t¡'¡ith cell-t'ra]-1, and- al so i-ni;aci-cel I, e;cû:r"acts ano group iL

antiseru¡r in each sr¡ec'i es, l¡ith one e;.;cepiion, iieither

cell -v¿al'l nor iniaci-cell e,ctrac'ts of S. faecalis

-oreci-iritated. 3:,rou,c r'i aniiseru-ri1o 'r'he intac'u-celI bui, not

the cell-r¡vall exi;rac'bs prec-inibateo- €;roup L-r anj;isen.l.¡rl.
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'T,3CU']SÏOi.I

In this -r¡,rork, âs in o'bher biological investigati-ons,

ihere \¡Ías a ciifference in i;he cregree of serological response

of inctiviou-a1 ra'oltits to cell l',¡alls anci. likeürise to intact
c ell- s . t*n each grou-p , cer tain ra bbit s proou_c eci ¡rrore

aniÍbocties than o bhe::s. For this reason, .bhe interpre iation
of resu-lis vvas basedL on ihe aniiser'a r,,;-hich gave the higÌrest

titers.

fit appears that cell lr¡all s are nore effeci;ive in
stimulaiing; the produciion of ¿.ntibooies than are intac'b

cel I s, since a- grea'bei: nt¡rber of antigens was ciei;ec';eo_ by

cell -wall anti sera than by intac'o-cel-l antisera. ,lhis is
ìn a€4:reenent l¡ith findings reporied br¡ '\J'ennes ancl Gerharoi;

(lt¡56), ft nay be ihat 'bhe loc¿-,'¡ion of anii€iens in ihe

cell vrall cle berrúnes a-ntibociir proo-uc'bion. 'l'he anbigens on

tire inner surface of '¡he v¡all na]¡'De i:ou-Lci to'bhe cy'co,,-:lasrn

in such a ''¡aJ¡ tirai; they are una'ole i,o si,i::ulaie antibocÌy--

forraing; cel-ls in the aninal, i.;he::eas i;Ìre antigens j-n 'ühe

isol-aieo- cell lvall rnay be free,

A consiclerable nu-iaber of an-i;igens fail eci 'i;o tJroirrr-ce

antibodies, aIthough thel¡ conoined. i",ii th antibociies prodLu-ced.

ì:y heterologou-s s,oecies. i'or e;ce¡1,-,Ie, l-, lac'ci s prorJ-t-tced-

o¡l jr one ani;ibociy, ì:u_t 1,iaS a¿;¿;l i,r'cina'ceO b¡r

otÌrer f ive species, ;inti6.;ens of ihis lciitcL

anti se ra. of the

neif þs cOrçl ex
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ha.1:'i:enes (Car'pent,er , lg5'"); olr it iLalr be üj:"at tire an'Ùi.:;ens

â11G tlfêsent in ariiounts inslrff icieni to stinulaie 'bhe

procìuc'Licn of an i;ibociies, a.l 1;hotr-Ê:h bhey u-nj-i e ',''"'ith t herrt

t-- - .(¡'abirvi, L,ief atld- . citl-c, f-95 B ) .

0n ihe basis of conrron cell--t¿a.ll aniigens, the si:r

species of l-actic acid. -oaci;e::ia in ihis stud.y r:ray be

grou-ped as fol'lovrs. Grou-p I inclucies bhose s;oecies tna'u

share three or m.cre antigens; e;rou.p 2, ihose that share t-r'''¡o

antigens; anci. group 1, those thai, do not sha-re antÍEens.

'Ihis grouping su¡;gests thai, ihe possess.ing of co¡traon

cell-r¡¡all antigens roight 'rre consj-cierecl j-¡r esiablisiring

tarononic rela'i,ionshì ps" Thus, S-. Iactlq on this basis is

îr.ore closel y relaieci Ì,o tire lactobacilli than it is io S.

_g.ISj:9.åLq,, or to $. ggegstiq. Lj-lceivise, 'i;his grouoin¿;

provi d.es fur''thei evid enc e of ihe di f f erenc e b e'bue e¡. S .

f aecal-is and- the otheri;v¡o streptococci.

alls naJr be ob::e::veo in Tables j C, /t. C and-'" C, a

consioe::abl¡r grea'be:: nu¡tber of anÌ;i¿;ens l"ras sha::ed. b¡r i¡3

laciobacilti anil strepiococcì than b)t'bhe species of either

genu-s. Thj-s provid"es ad,o-i'iional evidence of i,he close

rel aiionship bet-,"¡een the rods and the cocci j-n l,acto-

bacill-a.c eae .

Tire signif icance of cieterta-tning tire antigens of cell

l,.rall s of laciic acict "oacteria 1i-es in the possibilit¡r that

they ûLair be u-sef.'to icj.enl,ify ]a:rge nurubers of lactic acifL

bac'ceria rlore accura'i:e]¡r ¡¡utt neihods prese¡rì:l y used' In
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ihis siuciy, certa'in aniigens l^rere ¡s¡-nd- io be hiahly

species-specific. Ántisera prepared. frorn bhese specific

cell--i,',¡al-1 an'big;ens nay be u-seö. to i,j.en'cify tire sj-x species.

Thus serlrjlt fron aniíg;en rr¿,ri ideni;ifies L. lnc_!_i_q; frorn trhr?,

S. crg:ro::is; and- frorn ttrlrt, Ê. faecalis. Since L. casei

containS rrl_n ancj rrkn, g. lac.bis soni3i nS ilI:i but noi í¡k?!,

and I=. plêntgrUl. conta-ins rrJ<tr bul, no'b rrlfi, it follot"¡s i,haì,

posi'oive reac'bions wi'ch seruril prepared. f rorn ttlri anci v'¡ith

serlua from rtkrr id-entifies L. casei; ,,,,¡iih serun from rrlrr

bu.t no'b fror;r irktt, d.. tag-tj=s; and. i"vith serulit frorr irkîr l¡u-'i;

not froi:r rrlrr, j¿. planiaru:!.

The abilii;¡r 6¡ a cell--ri',Ial-l sus:cens'ion to sensitize

ery'i;hrocyt,es t::eai,ed r¡,¡ii;h tannic acio provid-es a nelv

approach to the hena¿;glutina-bion techniqu.e for the stu-dy of

cell-r,vall antigens, tsoydren ()-950 ) sensitizeCL tannin-

trea-bed. erythrocyies r,¡i th purif iea proiein e:itra.cts. This

auihor sugges'i;ed tha'i sol,"1e components of protein extracts

acted. on ttre surf ace prope::ties of the erythrocytes. 'Ihe

reaction eventuall-y l-ecl to the adsorp'Lion of o'bher' conponen'ts

by 'bire erythrocytes as a resuli of their nervly acqu-ired-

surface pro,oeri,ies. Tt is probable 'that in the present si:u-c1¡r

tannin-trea'ûeo- er-vtihrocytes v'fere sen.si-tized. by the protein

corn;ooitenis of the cell- i''øal-] in the salu.e ü.anner. This raethod.

r,uas uSed i;o d-etect 'bhe nroiein-t¡ri:e an'cigcns Ín cell tiralls

of i;h.e six species stu-aied-. The Í'inC-iitg of fev¿er of 'bl:ese
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aniigens str-,g€!esis a higher c,.egree of specifici'by. Cel-l-

',r,/al.l- slts;oeÌ1s'ï ons anpl i-eu io herrragglu'Lination 'becirnicir-r-e

cou-l-i. serve as a üseful 'i;ool fo¡' se::ological si;tr-d-ies of

other bacteria.

Pre I i¡:rin a.ry lrr ec ip j- i;ei t i cn .b e s i s r"{ t,h c el l- -ti,-al I

antisera shov¿ed the i)reSetlce of 1:olysaccharid-e-iype aniigens

in cell v,¡alls. The specific Erou--o tl an'cig;el1 nvas d-enon-

st.ratr:d- in 'ûh.e cell- rvall s of each spec'i es i¡v-itlr one

e;rceptionr.S. faecalis. Pt:eviously'iicÇart'y (L952 a, b) hacl-

sl:own iÌrat the grou-p anti¡;en of group =,r strel:tococcÍ r'vas

loca'beci. in i;he cell r'¡a-ì-l-s. The aroup an'üi¿ien of ;3. g.ggqqfiq

rras detec'üed in intact cell s, bui not in cell v'¡¿il ls. 'Ihis

is in agreenieni; i,rith the report b¡r iones and Shatioclc (f ?60)

tha.t the glroutJ ani;ig;en of Liroll-t l-) strei:tococci ri'as present

in tlr.e cetl conbents af tei: i,he cell r¡¡alls hacl been ::clnovec[.

On ihe 'oasis of aÊ,¿;lu-i;ination and henag¿;lu-tination

resu-I'bs in thj-s repori, ellen thou¡;h ceIl-rvall and inf act-

cel 1 au'l,igens aL:e d-esig-na'beÖ b}r d.i jlferent types of lei;ters

anr). nu¡lbers, it is probable tirat at leal;i certaÍn antiá.lens

ìn one €;roup rright be ihe Salxe as those in anothe::glroup.

Confj-rilab'ion of 'ul:.is theor¡r vras beyond. i;he scope of inis

i-nvestigaiion.
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AGGLUÎ,i},iIir TïT r:il,S CF l-.,l.i.'j3J0l.i}ìrlt Ciiil,-,,å¡'LL

,äTTSii* 
"rlTii 

fIiT,r.CT'*tiLL'iiiTlG*f,iS

;in.b i gen s

/ì.n'bi sera

L. L. L. 5. s. ,5.

tactis r¡lantal-urrl casei crerl1oris faecalis laciis

L.

l-act i s
12ti0 40 0 0 010

L.
2j6o 6¿.0 o 160 o t_60

irlantaru:e

!.
ca sei

tz8o 16o 160 o 0 160

S.

cre:nori s
540 160 10 160 00

È.
,20 ro 20 40 160 3O

faec al i s

9-.

lac'c i s
t2 B o 120 ,6 ¿io r,5 o to 120
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¡îì,*iT-ì 'l --
f lUArl I !

lj-ClGLUTTiiIli i'i'l'iP.:i 0F -,Liii0F)-8.,,D üïLL'l'lÁI,l,

:tl'rTfsi;l-j=';,iITIt Ii'IT,iCT*C.il.,L :-JiTîC:,riäS

Antisera ¿rbsorbed
r,vi tìÌ

A.ntigens

L.
lact1 s

L.
pfant.

T

case].
,S. S. S.

creíjlor. faecal. lactis

L.
IACE 1 S

- ^/1 ^UNAOSOTb. IZÕU
L. lactis 0

400
Añ lo

L.
Ð lanIArU_Il

bsorb.
plan'c.
lacti s
cllerj].or.
=-___îî__l_ac!1s

Una
L.
L.:J.
{1
ìJ.

2560
0
0

12 B0
,âao

6+o
0

izo
2¿v
r60

160

QnU\J

0
0

0 160
0

160
160

0

Unabsorb. 1280
L. casei 0: 

-

L. l¿Lc'his 0

IOU
0

r6o
0

i20

I6o
IU

160
2¿u
r-60

0 t_ou
20

1ô0
r60

0

1-J¡¡

case]. r.
'S.

ll^
ÒU

10
40

(11

J¡

crelroor]- s

Una'b sor-o .
S. crellr.olt.
l. iãõEfs
F r--=::j:-
L. JJI¿1ÍI U O

5+o
0
0
0

1t,0
0

ÕU

10

1o
r60

0
16o
l_6 0

0

Unabsorb.
S. S. f ¿iecal,

faêcalis Ï. facffi
120

0
0

¿+u

t0
t0 20 r6o

U

16o

BO
40
8o

laãti s

Unabsorb.
S. ]actis
: =-i-:-l,. l-acr]-sï" ffinil
l. cãseT
-S. 

-creroor.

12 ¿i0
10

0
10

16o
0

124
0

t-6 0
0

's2o
120

{f,4U
40

b rtu

120
0

b4u

r60
0

,20
i20
160

0

t0 i20
0

b4u
6+o
l-ó 0
160
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TA3],T 2 A

AGGLUTfiiI'í TTTEF.S 0F llldlSSOF.ErD Tii I*IC'I-CI],L

ill'iTIS tS-4.,1iITti Il.'Tir.CT -CÏLL ;rii'irff Çj'Ìl'l$

;lrn'biEens

Ant isera

L. L. ,T.. S. Ë. q..

Ieg-!-]-Ë. -plgggru -g.ag-?i crengris faecalis -Lggi.fg

!.
25/oo 40 Ûo o ilo to

la cii s

L.
12 Bo 2r()o 120 160 Bo 10

pIqn!.els$

T

ca sei
12BO 40 L7BO 20 020

cl

crq4orr_s
12Bo 6+o 4.0 ,2o 040

q

12BO 1280 BO 1280 6+O 40
faecalis

l1.r+a 
^JUV UID

0 6406+o Bo Bo 20

¡f;iáiËx,
g 

o't,*o.',o,.- 
þ{'\ â- -.v {Yj ¡v;"!'o t j'l
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JICTiLUT Iiiif i,i TïT'x,LriS

jr,.l l'l'Iiii:i*! r lf TTI

TiTBLE 2 B

0-l¡ -j!3SORi3ED IiiiTirCT- üjil,L

tr\iTi,C 1'-C¡-T L :-ilrll'ïG:ir-S

:lni,i sera Ab sorbecl
vüi th

lintigens

L. L.
pl.aq!_.

L.
casei

ùt

ñ æôr:1^tV I vliluJ .

aqlJa pa

raãcar. iaãti s

L.
i-actrts

Unabsorb. 2160
L. ]actis 0

OU

40

(1 ^ÙU

20
40 IU

Unabsorb.
.!J . pI ¿tIl L' .

L. l-. laciis
plãntarun E. @-

cf er'ûor.<-r

r2 il0
4.0

0
20
i)^
OU

2r/ao
0

160
61,.0
6+o

lzo
c^
40

0
10

160
40

6+o
120

0

t0
l-, n
OU

4-O

0
+o

C)^OU

O

0

L.
c a sel-

Unab sorb . l-2I0
L. casei 0: 

-

L. Iaclls u

¿ô
/^
Bo

r2 B0
40

ô

¿tJ ¿U

1o

t).

crenor]-s

Unabsorb,
S. clrel.nor.: =-----=--L. lactl_s
f . pfanil

1230
80

0
0

6+o
(_) ^OU

2¿v
0

40 120
0

r50
120

400

atrJ¡
f aãcal i s

Una-osorb. 1280
S. faecal. t0
r,. raEúE oï. ñãñã; o
S. ãFffir. 6¿o

128 0
2A

12iJ 0
0

r6o

¿ô
0

ôn
ÓU

40
8o

{-, ^OU

0

8o
0

iln
OU

OU
0

12 B0
40

l'- ;, 
^

6+o
10

v2c}
ôn
OU

150

1"+O

0
O^O\J

8o 8o
4.0 10
Bo

5+o
0
0

o^t-w

taõt i s

bsorb.
lac'bi s
Täctfã

Una
rJ.

T.
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TÁJ]T.; , À

ri[TïGEli,S ]ld C LL ],"ALLS 0F C,-.q-EÄii'Ì

LÁ.C1'IC ilOfD i}iOTtiiìÏit

llacteria Antigensl

l-actis a, bl, ct, fl, g1

.!. planlqrqr 'b, e, 8lr cI, f r, kl, pÎ

ca se1 c, k, l-, fl?, pt

S. crel:1oris b, h, ft, ¡1

S. faecaliq Ci, tl

S. laci;is f , rL, .Ð: cl, €1, lT

l_.rSmall I ei;ters lvithout the Irrirne
d.esignaì;e antigens proo.ucing ani;ibooies ano.
coiabinÍng lvith then. Those with i;he ;orirne d-o

not procluce antibodies, but do coflbine with
-t'-lletn.

L.

L.
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B

CnLL-i,i:lr,L r:i! TfGA'iS Sl-irP.rìll tsY CiRT/\ï\j

LåC'ITC J"CrÐ BÀCT,iT ;-

Com¡ron lLnti€lens I'Iui:rber Êiharecl by

'hò.?
et u, Jt É !. l-actis, L. plani;arr-r¡r

L . 1+*i p, !. gaqg¿

b, f L. l-ac'bi q, S . crer,rori- s

!. lac bijj, s. åggs{lg
ct f !. lscl¿Ë, S. lqciis

c, k, P Lo pla¡ji4i:u¡,t, L" casei

b, f L. plantqggq, S, crel1qirr-Ë

!. l]lanfarurn, S. faecal-iq

c) e, f , p L. plantarum, S. lactis

] T,. casei, È. crertoris

&. qssgi, Ð. faecalis

L, nr P L. cg.sei, S. lactis

S. cqemoris, i3. faecalis

S o crenp_ris, S . lac ti sf , n

faecalis, Ë.. l_qcije0
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CËLL-',íALL,jìiilIGjii.l'5 C0.i,10i'j -i-Cl .:-.AC'ÏCji;ic]LLUS

JPP., 'i'0 S1'--.I¡TCCOCCUS SPP., rùiÜ

i0 0,'H'.['À-[ii SIrEüI-,S ÛI' ¡CTIi

üoci.rnon rintígens iîuärber Soeci es of

b, c, f , i,r Ìr, p 6 Lactobacillu-s

!, 1r 2 'Sireptococcus

-il , c, d-, e, tr 1,

nr .c

B i,aciobacillus and Str-e ptococctls
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êldl.fcElijs Tii IiTj\CT C,'jLLS 0¡' CF,.T¡fi'l
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