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e Imimedustion

The gosus Shigells es defined Yy Toplyy mnd Wilson (1) consista of
Sgramenogotive novsewtile rods, -3u lang by Os5-O.Tu troad, motesporo-formdag.
Forment s varisblo mmbay of carboiydretes wibth the production of acide
Lactose i not sttsshed sxseph by & few specics and then not for tm davm
or nore, Hadwoo mitretes to altwrites, form smmonde bub not lydrogen sulphide,
are Voges-iroskeusy negetive and fall Yo grow in Koser's cltrete. Faeddbative
anserches, some species are mubigenically related. 4% loasi ons apecies
produces & %omine Moot species are pathogenic t0 nan, giving rise to dysendery
or sougtings acute gesbroenteritins. Found, ae & rule, in the inteptinal
tract of uman dyeentery patiente snd contacts.®

The neme “Shigelia” is commonly wsed todey, Dergey's lanual (2)
plsces the goue Shdgella in the triboe Salmonella and the famdly ntercbagw

Duceuss of the conwbtently chenglng namsnclature sud froquent discoveries
of now etreing, the slessificaticn and nomenelature of Shigells hes been
very confused for a long time, pspticulerly those of the Shigells flesnerd
- groups Pwing (3) hes propesed s scheme for the classificetion snd nomsn~
cleture of the Shigells groups which wob scoepted by the Shigells Counission
of The Intermationsl Congrees of Microbdolagy in Mo de Jensive in 1990 (A).
In this study the Internctionsl Shigells Comsissicn clasmification and
noagaclsbure sre useds
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Povhesicedl studies have mot lost thedlr imporlent peaition in recent
yeavs, Though mary sirsins are vardsble in their Diotheaical resctionn,
the method is of walue in dividing the etigelliss inte taw main groupa!
{(2) The neanitolenegstive growp conmists ofs
Shigells dyeenterise (Uwoup i, types 1-T)e
{b) The meanitol~positive group consiste ofy
 Shigella flexoeri (Qrowp 5, types i~0).
Hhigells boydil {(Growp Gy Wpes M8l
Arlgells souned (Urowp D)e
fhizella olkalesgenswdispers
fina]i ¢lesmification of these five groups depends wpon serolojiesl snelyeis.
ALl mombers of the five groups possess dlstingbive antigens, though muzsrous
type within the boydii, sonnel snd dysenterize growpe hee ite own distinotive
sntigens to gepurate it Irom the sthers, but rerely minor cross reaetions
mey ogcur between gertsin strsins within these groupss Soyd (5) stated
that veristion oecurs comagnly in streins of mannitelfermenting dysentesy
becllld when they have boen madnbaeined on srtificlal culturs medis for
some tdmes |
Tae sikaleseenswdlapar group is chemieolly snd amigenically relsted
%o both the Shigella and Pscherichia groups, These argonilsms fomsent
glucose and nanditel wWih sold and no zas, and very in thelr feswenbetion
of Loctose. The indole :nd methyl red resciions are positive and Vogesw
Proticausr resction is negetiwe. Antigesieslly they are related to



Lo
Hsoheadchie through thedr andigens and 4o sone stradine of Shigelln. The
posttion of the alkeleseens-iepar group within Dntercbacierisceas has beun
the subject of cousldersble dlsososions iost cuthors have referred them o
the Shigells growp, Neuffmemn (8) clameified the slkeleccms-dispar grouy
as belonging to the tribe of Escherichiss, which Ye divides inte the
following croupst '
- Esaherichda,
4 Lirvlogonna-dippass
Dobeielle.
Serratise
Since the position of the slknlescenswdispar grewy is ot yet dectided,
it will not be included in this study,
Acoording 4o Keoaffmenn (L} the fastly ‘mbercibpeberiscess is made uwp of
# series of Lnterrelsted bacterisl types wdch do not lend thenselves fo
ghars division iabsy tribes or into groupss Therefore in addition %o the
fanffmarn (7) reported om sntigenic relationshive beiween Selmorialle snd
Shigella wireins, “hesler, Stusri, and Swing (8) reperted mntigenic
relotionahips between Siigells beydil, type L, md slenlescens, O growp l.
idwards and Awing { 9) noted entigenic reletionaldps between Shdgells

boyddd typo 1 end sikelescens O group 1, Shigells boydii type § and lkalesgens

0 groupe 3 and by mmd Shigella boydid type & and alkalosesms O groups 1, 3
and Ly Forguson and theeler (10) reported on two paracolon caltures



He
~ relatod sutigenioslly o the entire Shigells flewnerd sroup and to Shigells
baydii $ype %, Medsen (11) destribed sereloviesl relstionships between
Snigells boydii types 1 and § end dlkelesesns O groups 1, 2, end 3, and
shigelle fexmerd Yypes 3 snd L aad alkulescens O groups 2 and 34

The sevelogy of Zssheriehin esli ia bused on the snalysis of B, O asd X
amtigons, The ! mmtigens ere themsolsiile flagellar antigeus. lowsvers
this sbuds deels with the sen-flageilated Shigells groupj thersfore, we will
mmm!mum

The O antigens are theraostsbie soastic anticens, which are resistest
to hest to 10090, mad not dlstroyed Ly tresting with sleohols The first
disgnopiic “scherichia O proup antigenic dchoms, which wss estsblisbed by
Keuffmann {10} consisted of 20 0 groups, repressntetives of which had been
repeatedly found, Leter Kauffuann lavestigated 3¢ sdditiomal O groups,
end Knipechdldt found 52 different oness A new 0 group 111 has recently
mmwmwmm,m'mmmaudm
infantile disrhen, and amothor O group 112, widch conteins the organisas
originally called Shigella guensbere, wes esteblished by Bwing and
Reuffoson {4), The O amtdgemic relatienships botwesn fecherionis and Shigells
were firet »eported by Veasie (13) whe sbeted thet styong O relationships
oxist betwoen Shigells boydii type L sud Seehericids esli O growp 93, end
Shigells boydii type § sud Sschericlis cold O grewp 7. :

.MIm“AdeMme@
which were designated as L, D aad A antdgens by Keuffammn (3L)s A1) of the X
mtigens imdbit O agrlutinstion of living or fomaliu-iilled antipens,
but the three differ in wespect to the degres of thedr thermolabdlity,



_ Be
antdbody-binding propertiss sfter builing, and ceréain other characteristics.
Keutfwann {15) {16) snd Framtzen (17) described the thesmolsbile
wnvelope satigen in colifors buooteriz wideh later wos celled the L anbigen.
Orgenisny containing L antigen will be O-dinag-lntinsble, tub sfter belag
heated %o 100%C. for one hour, the O inapgplutinaldlity will dissppear and 2

. Strong U agglutination ls obteined. Thy memozpecific L aatibody ean be
WW'mmiummamﬂanmim“MH»
Wy O antigen (GL entigen hested ab 100°C. for 1 howr), Thiz proedure will
Mﬂmﬁﬂh@mﬁlemmbmumum

Knipschildt (18) describved a second varlety of envelope agtigen wirlch
wos degignsted s B entigens This antigen 1o similer to the I ambigen 1n
being thermolsbile, Dut its antibody-binding properities are different fyam
vhose of the L snbigen, in thet sn O antiserum cnnot be sbsarbed Wy OB
sntigens, bessuse the entibody-binding property, walike its abllity to
inhibit © agglutinetion, is nob destroyed by hest, HNowever, the specific
BmMmmwwm‘QMﬂﬁnmm
of orgenisns containing the same O antigen tut no 2 antigen. This removes
the O anbdbodies, nd leaves the B antibodles in the serum.

Kautfama (19) and Knipschdldt (20) fowsd a themsosteble cepsuler
substence, and depignated it &8 A antigen. This subigen is thermostable,
is contoined in the cepeule and resulds in 0 ineg dutinability, wideh 4is
removed by nesiing o 120%C. fer 2 1/2 hours, The mmtibodien cen be
demonsgtreted by the cepsule-swelling technle, aod Uy absorbing anm A0 antiserun
with an "A winus® suspension ss in the 5 anblbody sbesrption test.

The puspome of the presest sbudy was to investizate the antigenmie
relationships between the Shdgells end Rscherichia groups, with respect o
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thelr 0 and X otigens (the i cnbigens were excluded fron this shudy).
Moy investizutors heve thoyoughly worked cub the relationsbips bebweam the
Shigella fimmeri and Tocherlohis groupe; iherefore, Sils stady wes limited
%o the Snigella groups dywenteries and baydid, o W
he mantloned previously blochestesl studies cem divide the sidgellas
1560 two meln groups, Thovelure, & Wdef blochesiesl study was made o
check the rerctions of these two najor groups, neumicle~negative and nomdtel~
positive, The medn porb of the study, the sorologiesl investigetion, wes
divided Lnko the following five perts: |
| (1) intigemie relationsidps within the Shigells dymeaterise
(2) Davestigation of Owinegrlubinetdlity of the Shigells dysenterise
proup and Teigells boydil o
{3) Amtigenic relstiomships bebween Shigelle groupe dyeenterise
eind boydit and Sscheriedde esli O grows 1-112,
(1) tmigemie relstionshine bebwee Shigella sroups dysemterise
and boydil and Living Sechariehla eold O groups 1-112, bo
. inwvestignte the X antigen relstionships among thmm,
(5) Abeorpiion tests to investigste the thwee different degrees
of sntigenic relstionslips between Shigells and Recherieiie,
{3) Complete identity, ss dewonstrated by reciprocul
abnorption testz,
{v) Unilsteral relaticmalipe,
fe} Minor interrclstionshipg,



B Estesials

The antigenic relstionships betwosn the Sdgells groupe and between
Shigells snd Ischerichis coli struing were serologioslly studied, The
materiels ome from eversl souresss
‘ {1} The Zecherichis scli styaine belonging to 0 groups I~112 were
£rom the edlture collsetion of the lepartaent of lacterieloegy of the
University of Oregon Wedicsl Gehool, snd omao ariginally fram F, Keuffesrsn
of the Yerwn Institute of Copenhsben, Dummerice

(2) » nmbor of Shigella streins were from the collestion of the
Lepertagat of Bacteriology of the University of (reson Nedical Schoole

(3) ey streine of Shigelle were received from the Conveiocsble
Disesse Comter, Public Health Service, Atlenbs, Deorgiee '
(k) tme strain of Siigells was from the Asericen Type Oulture
Collection. |

The imeune sexuns were prepared for thds study, One sntissrms fow
Shdgella dysenterise type 1 was from the stock of the Depurtacnt of
Bacteriology of the University of Oregon Madies) Schooks '

A 140t of the Shigells straioe which were used ln $his study with
mmuummm:mm |
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Tl Jsthods

The strabie vore trenaferred from the stock eullurow te mest~infusion
troth end incubsiod ot 3770, for 14 hours, then imoculated to MsoConkey
agar sediz i dncubsted for 13 hours. Ihe collorless, tiny, and smecth
eolonies were transferred (o sesteinlusion bwoth sgsin for furbher

T

L. DTOCHSNTCAL REACTIONSE
Ay Suger fermemtotion testmt
The following culture medis werw nged for this study.
5) Homemceharidess
PFentose croup

The above medis in Durhan femmentation ubes ware inoculsted wish @
deaptul of the brodh cultuye sbout 15 heurs olde The tubes were incubeted
ot 3770, for ome menth with deily veading., Hseh tube was closed with &
wubber stopper W Preved eveporation.



1.
Be The Indole rosctions :

1 loopiul of broth eultwrc wes trensferred %0 tiyptophane broth
wd Lncubtted ab 379, for b8 hours, after wiich 3 fow drope of Solme's
resgant (1 ml, pedinethylesino-tenzildeiyde, 95 sy 95 othyl uloohed,

20 ul, Conc, ) was lot run down the elde of the tube to fovm & liyer o
9P of the nediss 1If indsle was presest & red ring appesved bebween the
twe layors. ’ -

s The Vogeswcrosksuer reactiont

The goseinen was Inooulrted Lnto rlusose shosphwbe hweth and
incubated ot 3790, for AD hours, The test wis mede by adding mn equel
quantity sf OMicarats reagent (Crentine Yydrate 0,3 gre, KO 505 100 mla)e
% pink eole sppeering Mret st the murface damobes o sositive veschions
Shaking the tube w1l hasten the rescticn,

De Meblylered tosts

Inoeuleticn mnd incubetlon was the scme ns for the Voges-Prouksuer
reegtions A fow drope of 0,257 Methylved sclution was sdded and She
mwmwn A ponitive recction is red, & asgstive
resction 48 yellow, The resction wes due %o fersentition of the glucvee
with production of ssid, The resction bootse positive ab & pil wnder keSe

E, Ures decazposition tests | |

A fube of ures broth was impewloted and Lnguketed st J79C. for
%, hours, Decamposition of ures was iadlested by the change of Uho plienole
ved indiestor %o & dosp veddleh purple colove

¥, Votdlityt

A loopful of specimen wes tranaferrad Yo the suprfece of & sofs

ager tube (motility ager medium) and ingubsted at 37°C, Zor 2, howrss IS



12,
the orgamien was motile the sger wedls turned wwenly clowdy down 4o the
botton. I the erpasies iz not wotlls Whe nediws ressine clesr ad the
orgendam syows only teouwnd the inomulated ares,

. PREPARATION OF ANYIOENS: ‘

In precarin: smtigens wily ssooth colomles wure selested snd thess
wers tested to male sure that spontengus sprlutination did net ocour whan
sugpunsions wore miwed with equel parde of plyelologlesl #2ling end
ingubsted 20 hours in the water bath et 508G,

Ay 0" growp aubigmas

- Smootlh organisss wore laccalsded sither Lo meat-~infusion agsy
or mest~infasion troth end incubsted at 37°C, for €0 howres The agsy culiures
wern suspended in diysidloglerl suline and bolled dn Whe frmeld steriliser
they were stored in & refrigiretors Theee mbigens msy be usod fer 2 or
3 momthee

Be Formalinimed antigens

Culbures werw inoculsted in the sme wiy es for the O antigen,
After ineubetion ot 379G, for 20 hours, 0u37 formalin wes sdded to the
sutigens end they were left agein at 3790, for 20 hours, then stored in
& refirigerator in the same wsy ap the O mtipen, '

Ce Living antigens

The Ngaherichda call growp wag inoculated 4n the nese woy as fov
the O emtizen ond imoubated st 3790, for 20 howrs. Living entigons sust be
'ﬁ imedistely, or they will overgrouth.
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3. PREPARATION oF BOTUNT SERUM:

Beosusy nowmal rabbit serun asy have the supecity %o sgglutinete e
wide variely of gram negetive intestingl baellll, each rebidt’s nosmal
mhhh“fwﬂaﬂwﬂmﬂuam;uﬂuw
of B, wakefisld srgenimns, Rsbbite weighing from six o eizhh pounds, with
negative slaho agglutination, were dmrmized with inewsssing doses of
formalndued mxbigen {08 meatioc od in the preparstion of antigem). Thay
were injected lnte the merginel weim of the ser, The doscs were &g followat

Ttk 1a¥ ml, 1.7,
9he 20w, LY.

ight dayw after Ahe Last injectiom, the vablits wers blod to desth
from the Meert and blosd sellocted in a sterilized bottle, The merium wis
poured off, sentrifured emd deconteds An equAl smownt of pure glycerins
wes sdded to sach serws, the boltlem were lubelsd, snd ghored in the
Imrttm

Injections  Days  Doses Tetlod
1nt, 1he 02 nile 1.%.
2ty d, 05 1.7,
e, Sthe 240 nd, .Y,
Lith,

Stk

ke AOOLUTINATION THOTH:

The wethod of desting for agglutinetion wis to et wp serial diuntioms
of testing serum from 1310 to 155120 or Mgher in nowmsl saline, the finad
mount bedng 05 nle To esch of these tubes wes added 0.5 mle of the entipen
ta be tested, The siigens were either living, forselinised or boiled. The



il
formalimized wd tie bulled sabigens were plsced in the webew beth st S09C,
for 90 hours, The living sutigen was incaboted af 37TSC, for ¥ hours and
stered in the refrigerator for 23 hours, ofter wideh the vesctions were
 read by naked eye and rweerded by plow eloms te reproset the verious
degross of nglutimetions |

S, AGOLUTINDN ABSORPTION THECHETC:

| The cultures wsed for cheorphions were chiefly those Killod by formalin
or bulling. The ewganisae weve inooulsted in Blaie bettles end incubsted
for 18 to 8 hours st 3790, and the resultent srewth tolom up An plyysdologiosl
saline, This Wilek bacteriel suspension was idiled by sdding fomuslin or
by bolldnge If the matigen wes for O group scrlutinin sbesorption, the
satigen wae kllled by bedling, then the sodiment wes syun dows aul wishod
with sterilised saline to pemove the soluble excess substances in the
suspension, The wispenmion was centrifuged ot high speod witil the cryaaisse
wore firmly peclted, the suernstent fluid was poured off, the serwn which
wes 4o be sbaovbed was added, xdwed well, @l plsced 4n & weber both #t
509, for 2 howss end keph overnight in the refrigerster st LG, Tt was
oentrifuged agaia % top speed for 20 to 30 mimibes, end the supernatant
serus was decosbed inte @ sterilised bottlee It was then tested agnined S
absorbing s%rmin to sscertsdn het the desired eyrlutinin hed boen ebsorbed
ma Neshoorptisn v es done il necosamry,



IV, EIQGEROCN, MNCHIOE

A1 Eigells types omn femssct zlacose witidn % houre, Soms stvelas
also ferwont aangitel withia 3k howrs. The biochesical clrasificetion of
zrewy fres the nanndtolepositive growp.

1o THE DANSITOLeNEGATIVE GHOUP (Teble 2)
8) dhigelle dysenterise ) (Qroup A, type L)e
fhigelde dyentortas type 1 femnonte clacose within 2 howrs whthe
out ghe productiony end femsents lactoss after 3 days' incubstion. Nedsem {11}
mabed ot sone Shigells dypentorise strsine 440 ferment lactose soomer o
ister, end thay 21l fermentod ylusase the fimeh day withest ges production.
b)) Egells dysenterise 2 (Svouwp Ay type 2) |
Table 2 shows thet type 2 fermented glucoee WAthdn coe dey wibhout
gos and fewmmented rhaancee late, and sorbltel ofber I days, and formesd indole.
Loparding %o Mackemman (23) the sbility af Sdgelle schmitaii %o femsent
vhenose snd produte lndols digtingnishes it from type 1 (shige)s
¢} The Lepge-iieths SEowp. |
The large~Gachs roup contedns the § " atreins ewiginally identdfied
by lewge ob al. (22) end lster sonfirmed iy Uschs (23). ALl the straing
fernsated rlucosk rapddly without ges and ulso sbbacked sorblicl with acid
md no geg in from one to elx deys. Regarding the fermemiation of aysbincse
y Wds group, there heve been dissgressents. sachs (2} ccasiders the
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fermanbetion of araldaose of grest Laportance for dilferentiastion of this
groups laolemnan (21) end Wheelar and Stuset (R25) 4ld not sgros with Sachs,
axd found soe varialion in arsbinose fementabion, In thds preseat study
only one stredn of esch type wos useds They wers all negetive in sreldnoses

TANE YL, PIOCHECICAL, REACTIGHS OF T5: ASNTTOLeNBIATLVE QROUP,
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Eays A w § wne days
A0 ® acid and gee.
8 = agid lzbe.
i acid after & .
« @ pogetive after 30 doys incubetions

2o THE MARSITORPOSTIIVE GROUP (Talle 3)e

shigelda boydid (droup )y
. Shigedls boydid types sl feaenbed ;lacoso and meudtol without
ges productions ALl these tyjwes femerted seribitol resddy or slowly, ALL
types Maa exlons, edbher rapidly or sloaky, swept types 2 and 3; wdch
were nagetive, Nadsen {11) steted that Yypes 1, 3, 5, &, and 7, wore repid
ar 3ste exlose fermanbers, whoress 4ypes 2 awd & were nepgetive, Keuffmson (h)
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desoribed types 35 Ly 6, o belng slow Jmmedere of duleitel, the rest oe
nemabive and o1l dypes s femmenting avslinose within one duy withoul gS.
In thls present study topee 35 by & 7, fermented duloitol late end 1y 2, 5
and § were nngative. Oualy type 6 sdtecked oreldinose, ofter & days lnsubation,
the rost beins necmtive,

DARS IXIT, DIOGUEICAL REACTIONE OF TR HANNTIRePOSITIVE OROUD,
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1. AGGLUTININ TIZER OF UNALSORRED SENDMS OF SHIOELLS DYSENTINIAR POR THEI
OR3 QROUP,

Most investigrtors agree thet tha 7 types witin wreap 4 Shisells
dysenterise are ot sevologicelly relsted to essh other or to other Shigells
groupse Selch tnd Hiekle (25) steted tuet Shigella dysenberdss 1 has mo
snbigeiie relstionsiip to she other Shigella groups, Ssdsen {11} found that
Shigella dysenborise 1 sad # contaln no group aatigen and besr ne serclogieal
vedetdomabip bo the obher groupse Uheslar and Stuat (2h) and Wedl (26)
congluded thoi all types of the Lerge-Saghs group ary serologicelly distingt,
Regexding the sntigens thet inhildt O aggplatinetion in the Shicella dyman-
terive srous, dadeen (11} veported thel Legpe-sachs group conbalns Uhemolavile
sntdgens widdh show Migher t18ere with Loiled aatigee md lower tibers with
fomsalindsed anblgeng, KeufDesan (L) eteted Lash the Lappe-sachs group slve
stronger agslatinstios with bailed Whma with fepuslinised culiures. e
sugsented the presence of both 0 and £ autdgens.

The regulle of the present study spe shown in Peble Lo The Leume
goyuny wore nFepnrod with Tossslindsed culturves amd arosa-agrlutdnctdon tests
were made betwmen ell Lypes of tae Silgells dyuenteriss growp using fomaliniged
astigons and belled anbizenm, The yesvlie ehowad 1o serclogieal relatianahipe
. wAthin the group. lowsver, 0 inagglubinebility cocwewed Lz pash type, sicse
ngher titers were obtained with badled smtigens and lower titere with
fomsalinised antd.gous,
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TABLZ IV. mwmwmm&rﬂs
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g, AJGLUTINIH TTTSRS OF UNABGCRDDD SERIBS IN SHIGHLA BOGEI PR THEDR
ONE GROUP,
sout typos of the Shigells boydli sroup have been proved Ly nay

imvestipatars bo hawve no serdlogical reletionsidps with each other, each
typo conteining en independant antigen of its owne Eheelor (27), Bayd (),
and Wedl (26) stebed thet there were he serological mlstionships withdn the
Shigells baydii groap. Reeestly, & fow Livestigetus have found thet 8
mmmwmmmmnmmm
baydid svoup. Medsen {11) fouwnd sone week oross agelutinations Delswen
Stdgella baydid types 1 end by and types 1 end 6, Bdwends and Dedng (13)
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have found mincr gross resciicme botwesn Shigells boydid %ypes 3 and G
flowsver, these different results may be Gus to strein veriatisns

Owinagglutdnabiiity slso oecwrred in the Shigells baydii group, In
the present study, os shom in Table 5, no serologicnl gross refctiums were
found within the groupe Oelnsgzlotdnetility cocusred in every type, idsher
titore boing obbsined with bolled midgens snd lower titers with foraslivised
LdMtdons] LeTame seruns wore prapaned, naing antlzens bedled for 2 hours
~ for tesanising the mlibite; in en sttegpt todet O Lusune ceraw te prove the
jresencs of thermwlatdle satigens in the orgedimss, It appesrs in Table §
thet the S1bere of living and formalinised sntigme weve fay lewsr tien Sbowe
of bulled antigens, which ay be due to bhe fack bhot some mriigens hed been
dostroyed by beiling, A comparison of the titewe in Tubles § and & shew
tiat the fomselimised amblgens were egsletinsted Gy O imumie sermas bo mach
lowor titers than by the iwmmne saruns propared Wik fummalinised soligens.
The results siow thst the Shigells growp Joos eewlaln subatiences wich jwevent
£ull O sgglutinstion sad thel thess subibences ave thommolabiles Thay wise
sugaest, Dut do ROt Srove, tht Lhess subelacces may be mdgedc.
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TAHLE I, AQOLOTTION TITERS OF UNAZGORDED “0M ANTISEROMS OF TS
SRIGELIA BOTDIYT CROUP.
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B w heated mtigens of T, eoli O

TANLE VIXs, THE ANFIORNIC REIATIONSHIPS EETWRRN
SHINELLA DYSETRIAR QROUP MND BSCHNRIGIIA O GROUPS 1-LL,
— 1
|
i =4
Eqgs L= Da ;

f:mpn: {2 200°C for 1 hour}

iobisorons dllutions starded 1110



| PABLE VITh, TiE ANTIORNIC RELATIONGHIPS BETWRIN
SHIGTIA DESENTIRIAR QROUP AND BSCHERICHIA O GROUPE lell2.
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Amtdscrans af Se coli O groups were prepered with O aatigens (at 100%C
for 1 hows) and the dilutioos started 15100,
O=ltaiigens of Shigells dywenferise types heatod 2% 10090 for 1 howr,




TABLE Vilie, THE ANTIONNIC RELATIONSTIPE BOTVREN

SHIGHLLA BOYDII OHOUP AND BSCIMHICHIA O GRUUPS 1=112.
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Ambiacrms dllutions started 1¢10,

L & living axtigens of £, cald O groupms '
B ® herbod astdgens of B, eold ¢ groups (ot 1009C for 1 Loww)
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TABLE VIIYD, THE ANCIOEEIC MBLATIONSHIPS BRIWERN
SUIGTIIA BOYDTI GROUP AMD RSCHERICHIA O GROUPS 1-11R.

! | AN
i o Lol v

The extiserums of % egld O-grouss were prepersd with D=mmbigens {at JO0OC
for 1 hour) sad the dilubdon sterbed 1:100, )
Owantdgens of Shigells byoddd 4ypes herted «h 1009 for 1 howrs



2.
9s ANTICHNTC RELATIOMSHIPS RETWRIN THE SIIOEILA UISBNTIRIAE OROUP MD THE
Studies on the vYolstionsiipe Detween :ndgells dyseskerise snd dndgells
boydid were tade by reglproctl agilutinstlon tests. No orvse resciions
mtﬂm%ﬂmmdﬂnﬂ.ﬁfwmmu
with belled satigms,

he ANTIOGHIC WEATIONSHIPS BETWERN SINORILL (nOUPS AID ASCIRRICHIA COLY Q

The gresent sbudy wes mede to investigute the entigente relstiomslips
Egahoriohle aoll O groups 1-132. The spglutlnetion bests were seb wp with
ummm-ﬂ“ntm hestud ot 200G, for ave
hour, Thewsalts ia tebles 7 and S show Shat there wurv lirgs rambers of
sotigens whdch sre selated Vo each other, ‘ubigemic relaticnships sre
claanilied a8 fouwr &LIferent condiiions, aowplss of which are given below.

®) [herscladle sabizenic selsbicinshilpse

B, soll O5p

e S P ol

In Pable TX the agplokination tosts weve mods with o Shigells dysentorise
type 2 antiservm which had been prodused with a formelinmdsed brolh culture,
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sgelost aukigens of Docherishia seli proups L) and 59, both Living nad
heated to 100%, for 1 howr. The tideps with ldving antijgens. were ag
high ps 13320 and were negetive in & dlutlon of 1310 with lwated sntigens,

. & dysenterdss type S

' formalimised culture ‘
I-'mﬁsh |
living eulture o
Ge guld 059
Mvlag cliwre 3

hewbed gulture 6 .

The resdss of Teble X illustrete Owinngolutinability, siace the living
sultures save w0 O agiutinetdon, bub hording remeoved the tharmalabile

 inhdkibowy substance and O agglufdnetion them cecurpeds Olitakd, Shelabaky

e Roeh (20} damcatrsted thet Shigells drsemterice 1 eontains o theraolabile
mimtanoe, wieh srevents sgrlubimtien of Mving becteria, Nedsen (11)
found tws thewmsletdle antdsens, OL and 0f, videh could both sct o8 antigens
ad LabdBAY ar entirely prevent sgrlutiaction of living bicterits An attempt

wep ande to descnetrets X satigens in Shigwlles by sbserbing astivesums of

mmnmnwntmmmmmih.ms.m'w

with fornaliniwed gultures, with entigens ieted to 1009C, A1l mutibodies
wora removed irem the serwss MWy this towvstoent, showizg thed fhe inkdhdtodsy
substencs oon pot be sn L mbigens (¢ souldy; oowever; e & so-galied B
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antigen, s the I mtigen is themmclobile bub ite antibodyebinding pruperty
is thersostable.

@) idneer O atigen Pelebionships,
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Teble X shows an exmapls of the nusercus insbences in widch there
win & mestced differance in Siter bubween tie hamologous and the hetarelosous
sotigen in each antiseram. m-ﬂmmmuulunmmﬂh
through rdnor Lfractions,

The resulbs of Table KIT show reciproesl agplutisstion tosts in which
both $iters were very highe The fatigens were strongly relcted to esgh
other,

| In sussary, living andigens of sshericide cold O groups k3 and 59,
but net hested ntigens, were sgglutinsted by & Shigella dysenterize type 2
antisaras made with o formalinised cultares ¢ the other hand ¢ Shigelle
dysenterise type J aptisersm agnlutineted hested antigens of sseherichia
mua-mumwmmmuumm Shigells boydii typee
L end § sotigeruss, produced with fermelimised gultures, sgglutissted
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Spoheriohia O groups 79 and 53 (Table ¥1I11), respestively %o a lower Liter
with living cultures snd bo & higher Mter with hosted cdltures, Prom theos
results we might eonclude thed the Shigzelle ovgsniges do have two Yypes of

entisens, one thorsolabile end ons thersostokle, e theraosteble rabigen
. being soea:lisd the O antiges, the theraslebile one possilly s K antigen
sugh os Kauffoann {29) deseribad in Hschorichis coli straine.

'5.. RRCIPROCGAL AGLOTININ ABSORPTION TESTE.
mmmwmmmmmw
@sli atreing heve been discumsed previcusly. To determine the degres of

relationships recimwesl sbsorotion tests wore performed, Absorption tests
were spolied enly in cnses in which titers ve hdch as 1:6L0 were obteined
on direct sgglubinstion, Otherwise the reletionshine were comsidersd miner
end sheorption tevts were mot applieds

TAMS 7L, AMEIOZHG WELATIGISIP BSTEN ST SENTEALIE

wehle LXII shows the reciproesl agglutinin sbsorpticn tests sppliod
ummwsmmamuaﬁ, The resulte show
that both O sntigens were ccapletely identicel. The sbecrbed seyus of
Shigells dysenteries 5 woe tested fow frectionsl sgslutinetion tests with
Ko goli 069 ond 0dhe They were all negative, mmmmm



Ao
epgiutindne hed beon cowpletely sbsorbed by the Secherdebis cold 053
Oemutigengs finge Lhess resulte sere obbalned, Odden has published her
work in the fobss Poth. ob Mierobice Sesnds (30) in whiech sbe mede the
suse cbscrvetion soocermiag the O identity of Shigella dyssnterice yve S
end Becheriaids soli OS5

TAZLE ATV, 1mc mnmm m MGELH UISENTERIAE

i O e i
ITIIRSUSIUTY, [S—

Table XIV shows the resulis of sbeorption of the Shigells dysenterine
type 5 serun with Cscherichis cold 069, Their U entigens were oaly partially
relateds The sboorphion bosts lowered the titers to 2 gertain degree but
did not remove ol erplutinming, The teble sise ghows thet agriutimins vemained
for Bl enld 050 end OLb, w.:mnmamtmmmw
ad Se 0oll 067 ae stwang releted but nmot identiesl,
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TANLE X¥y. ;ms MHIWH m.aummu DYSENTURTAR

Table XV shows the recipweenl sgrlutinia absarption tests applied to
shigelda dysesterite 4ype 6 ond Hwchericida coli 0102, The remids show
that they wora stroacly related but not demticel. The sbsorpiion testa
lowered titers to & certain degree buk did ned remowve sl spplutindng,
bsoraten of the Shirells dysantories coram with Be coli 0102 left agplutimdne
m:»:wmn;ﬁ:umm-s.ﬂia&&. Iherefore we would congider thde |
 reletionsiip es siadley %o theh shown in Tabde NIV, ;

TARE WL, MWIGHIC RELATIGSIIZS BRI mmu IHHENTARYAR

Teble AV1 ghows Shat the eatire sntigenic eoaplex of Sisgella dysenteriue
type & 49 found in Zschurichia cold OLG, vut thst Uscnevichis coli OlS conteins
in sddition o the Bhlgells dysenterise type © antigen, » winor smount of
mother dlatingtive antipens, A8 She resulia showed, Silgella dyseanteri e



53,
wﬁ-unmwmumw:wmmma The
wmmwmmww_wwém
& titer of 1160 for the homelogous orgonism,

Astigende relationships of the S, boydii grow to the sther Bnbavo-

vecleriscese groupe s first shows Wy Boyd (5) & fow mebars of the
Shigella baydid croup rre to soue extent sutigesieally relsbed %o the ‘
alkalesoern~=Llapar L::rmq.v veanie {13} first reporbed strong O relstionshipe
betwesn Ml -clle bordii type L and Gmcherichis eolf 053, und Selwsen Shigella
wwmsmdw-.um Thie study os shown in Tubles IVII
scd TVITE y reciproes) sheerption este confisss the previows reported of
Oeddestity of Shigells buydid fype k with Sschordchie coli 053 md of
Shdgells baydld t7pe § with Scheriechde cold 079,
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mmmmmqmmmw
type k and Ssehericliis eoli 050, The resuite show thet the O msbigens wove
portislly releted. The abmorption Leste only lowered the titers but did
ot resove the agiludinine eoepletelyy The sbasched sexus of Shigells boydii
imkrﬂdmaﬁicuth&ﬁrwtﬂm“m-mﬂm_mw
%, eold 03 end 12380 for G, eoli 053, and the sbsorbed serwn of 2, cold 050
retaing & fdter ss hdgh se 111,200 for its own antigen. ’

The mannitol-aerstive types sere Jdescrided by Sseh (#3) snd Yy Whesler
end Stusrt (24) snder the designetions of 112 and 1931. The position of
these typas hive not been decided yed, 89 to whether they should belong to
the Shigellas or sust be classified with She Recerielis groups However,
in this present study sbsorplion teste have bean done 0ne those two Lypess
mm..mmm;mmmmxmuumuw‘
eoli 032, sad type 1031 is identies) with Ssehovienia cold 022,
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Tiw conelumions which were drewn {rom the resulia ol the nludy recorded
iz the body of this peper will be dlacussed sceording to the toples liwled
in the introduction,

1. ANTIOENIC RELATTONSHIPE WITHIN SRIWLIA GROUSS A & €,
uumummwmm
not lest nll imtorest, They heve perbicular Loporbence in separating them
into two main large groups, menvitol-positive and mempltol-negebive, The
nimad bol-positdve sroup eontelms Thigells flessert, boydll snd somed
throe mibgrowys, shish osald not be subdivided by blochestcol rorciions alone.
Therefare, the chiaf besis of elnsrificetion of theso Sulgells grouwps is
The Oroup X Shigells dysentorics, Hemy investigetors heve sgread
that the nevbars of fhis group ore not serslogieally relsted to each other
or %o other Shipells sroups, Tihis aitmdy hae Jound that the Shigells &yo~
onteriag 1 and 2 streins were nefblogionlly dlstinet from the othar Shigelle
The sevalosies] identificition of theee steaine presents no dlegaostic
Arfioities ag they conbein no group antigons zad give n¢ serclogleel croes
sesctions with She growp C Sidsells beydid, or with the Dy end D growe
The Oroup € Shigells boyMi, Oengrally speelelny thds wroup slse hes
only type~mmesific amtigen, \Lwt some tavestigibors heve fowd sose siner
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relstdonshipe bebuten them, As mentloned mrevisusly, Medeen {11} Found
such Pelotionsidps bLetwoen types L mad Ly types Jeand 6, sad types 5 ond b
dwardy snd Bwdne (9) found only between Yypes 3 snd & wory winor rescilions
$o o tiber of 11320, Iun the present study muo reletionships were fouwnd between
the types. Howovew, the resulte of diffevent investigetors uay ve due o
strein vardstions The complete lsck of serclogisal relstionsiips bebwean
growps L snd C screcs with the results of ell previcue Lrveetigebors.

2, THVESTIOGATION 0F OwINAGGLUTINABILITY OF GHIONLLA GROUPS A AND G

The question of whother O-Ansglubinability mey be due to therselsbile
mabatenpes or & {ypo aotigens presemt in the Shigells group hee becose of
poae japorbinoe after the presense of i anbirzens have besn proved in the
eliclesoens group by Frastsen {J1)¢ Tho themmolebile entigen is en cavelope
or eepgulsr=lile substence srousd the surfece of the orgsnlsus, widoh has the
ability bo imddhdd D sgglutinstion, and thie substance ow e destroyed ty
hest, Therefowe, most of the Shigelle groupe showed lower titers with
formalintped cultures and higher tisers with hested cudbures, Toe faol is
‘very cleer fhwt bhe Ghigells groups do coubrin seue substance srcund the
surfsos ares to provent O sggludinsticn snd thet bide subetance will be
destroyed by hest of 1009C for 1 hour, The eclonles of eome Shigella
poydid eteaing such os types 2 end 5 wppecved more oF loge silcky and sldsye
Abtompbs bo dammmstEsbe sapsules Yy capawie swellin; sid cepeale steluing
teclniguen ware unmuccessiul. mamwmm
wore tested for rpslutinssion with stredns of 25 Klebsiells groups. They
ware cll negetive in 1890 dilutienss Aleo an menhicned heSore agglutintn
sbsorphion tests were nade to try to ellmincte X ype sntibodiss, but «ld
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agzintining vere slmorbed from the mtdserunm, Thie wight be due o the

antibody-tindine moperty of the inhiditory substanoe, susgesting thet 1%
sy be & D antigens Uowewery Glds work needed Durthor study,

3. ANIIONNIG RELATIONSHIPG BRIWSN SEIOSLLA GROUPS £ AND C AND SURAINS OF
BSCHERIGHTA GOLY OuGROUPS 2wl12:
. Ag membioned proviously, mmy Anvestigators have found muserous serologleel
oross resctions mwony the enteric organises. Tebles VII and VIIX ghow thud
nay straing wore serologically interrelsted, either strongly or weekly.
it they ars not oarefully situdied, 1% would Le sosy Lo moks sni incorTect
ﬁMdmmuﬁanWom; Thares
fore to kmow sech reletionahips is of the utmost importence Lo diasnosiie
worke Sevologicsl studies of enteric bocteric must be sp complste as possible
and mast slweys be sonfimmed by Wochemicsl studless

The claguification of the serology of “scherichis ocld by Keuflwmemw
{1)) has helped zrestly in the determinstion of inlerrel:tionshipe of the
folly Anberobocteriscoae, In J9LG Yergason and Whecler (10) described
two poyacolan exltures relsted antigenioslly to the entire group of Shipella
flesreri and e Shipells baydil type 5. These two perscolon sultures, us
twing (32} etated, are now know %o Lolong to Recherielda esli O group Ly
He slso statod thot nay perscelon becberis similsr to Aschericnis whieh
fomerly could not be classified werologically now ean bo pliced in ane wr
mother of the Easheriehis cold O groupe. Therefore thw sorelogicel
plegal fication of the fsehwrichie soll O groups Wil Lo counted smoung
fundementzl sntigenia studies of enteric bHreterielszye
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38,
he ANPIOZNIC RELATIOMSHING DITIERN GHIGLLIA GROUPS & AND C AND LIVIND
CULTUREE OF BSCHRRICHIA COLI ONOUPS JedARe

In tha Tobles VI, VIII, I, snd X are showa the antigenie relotionehipe
betwesn Shipelle snd Sschorichia styzing. The Shizelle sntisorums epposy
to gontain two Afferent antibodles: ocoe agglutinstes living Secheriohis

eoli gultures end mother ane agglutdnoted hested Paeberlehiz eoll sullwres,

widle in some oases Tscherichis coli living cultures sre sgglutineted to &
mmmmwmmmuamﬁm T
rorults siowed very clesrly ot the Sbipells smdiseruns eould sgglutinete
thermosheble snd thermelibile antigens of Sschevichls ooll styeins, the
thermolablle one bedng the sowaclled Ke-iype antigens. Wo fried several
{ines Lo denenstrote monespecific Ketype cutibodics in the Sidgella antdsevums,
but fadled to do s Thevefure, this probles lsaves nn openisg for future
atuwiloss

Be HBOIPROCAL AGULUTININ ABSOUFYION TESTS TO DETERLINE THE DEORTE OF

The results Lodleste clearly thet the O stigons of Shiella dysenterise
type 5 and Cscherlchis eeli 0§95, Shigells baydii type L and Fscherichis cold
083, end Shigells boydii Gsgherdchis U79 cre identical. This was proved
Ly peciproesl sgciutizin absorption tests. Shigelle dysenterise type 6 d
mmmhmuxmwuwcmmu;
specific antigen of ity own, Shigells draantordes types 5 and & and
Sgcherichis coll 069 end 0102, ond Shigells beydil type L snd Bschericiis
coli 050 sre strongly releted but are not ldentleal. These resulte agree
with provious Anvesiigstorse The faslly Snierobiuterissese is & lurge



39
interpelotod growp wiich does not lend iteelf %o mhawp division into tribes
or inte proupss Thovefore it is extresely Loportant thet interrelstienships
among wentsere of the famlly ‘nterebacteriscese be clarifisds

Some ruletionships between Shlgells mad fweherdghis which heve Dot
sppesTed in the literrbure were found in thie study. They sre s lollows:

&) m.:mwmmmmwumﬁ-nm
aatibodies wiich were denonsbrsted ly sgzlutinstion teste with Living snd
heated cultures of Zschoricida, These results were memtioned in the
discission of the egrlutlnstion of She thormolabile sad thernosiebile
antigens of Tscheviehis voll. Binse the K subigens of the Bssheriehls growp
mmmutmmum“mmdt
antigens mmong the Shizella groups.

u} Shipelis dysenterise type & end Eschericnis eoli OLS eve wnllaterally
Ldenthonl, Sscherishis coli Ob6 senteining il She mtigens of Shigella
mmw&ummunmﬂnmumuxumﬂmm};

o) EBhigells dymemderies types 5 ond 6 und dscherichis coli 06F snd
0302 are strengly reloted tat sre not identicsl (Tables XIV and XV).

d) Sufzella baydld 4ype b end Sschorichis cold 050 sre elso strongly
reloted Mt sre not identdced (ZTelds XIX)e
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The thersolaidle snd themopteble satigens of dhigells growpe &ve
descrilod,

The sntdgemio reletionships of Shisells gproupe end stralos of Secheriohls
eoli groups 1117 aye reporteds

The dexres of O sntigenie reletlonships wne dempnstrated by reciprocal
arglutingn absorption tests. '

The imporience of guch relutionsiips to dlegnostic work ie mentioneds
The blochenicel r sactions sre considered also of importence to conflrm
dlamoellc worle
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