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ON PINI M h •EKLTIONS PBSeim Lsa&
PSMMO.UMCMACS8 AID T SAIN•M GROUP

ff o•n is a ta¶•ation of an article by W. Kwp of

theRygeneInatiftte o at ! lenm~ 'Mderity ±n the German-
lofwaS perio~cal Zhitsabrift fur ~ .(Journal or
Nfltn*i), No 166, io, pan"

fJe entlm zeltJtol.a betwe Past. pseudo-tubeouloels type 11
md the Sae1ml~aU 3 xb-&voV and between Past. pseud-taberouloass
tye 17 (follon Tbul) and the Suacuidlla D sub-avo were first dem-
matrated by Scamtze (1928/193P) andI app (1955) respectively.

Muff (1932) disoovered, in the givi mitigen rtlatim of
Past. psao-tabermoalo s to 0-faotor 4 or the Salas3a B .sua-up,
the cospla nat. As, and 42; whew. " Ems (19M) disclosed the coplez
nmabsr S9 and 96CCt ba 0-f~.tcw 9 C the SalImonlla D sub-group by dow-
moatzrsUtu the ftlow ra3*tidia bobwe past. i.m~bbr3ss type
IV and %Im 0-Cactocr 9 at the Balonall.a D sub-grop. 2be f-IuzdI hae"
be owlraM by sverasq1 bbc (oltUta Sa Muff, 1"9).

With the .Id of 1•etISatIon results wnserzed in vinous
tbla, the dmmstratin of &ttiaonal aztip relat= betem Past.
pseudo-tabexcuaoeiz aM the BA3MMULUA p vil1 be reported.

Oromewlse abscwyt~o al agg ttnmt1~o ineriinuets more ocufated
with vwriam Past~eu11a and Ualmoia13A am

These omwn1y Involed in to 5 jutrwmw injeaticas of inazo-
14 m~xt$ of smtisii at IutPerUTSA of in to 5 dsp ad, whemn ~eomsey,
£ boOl'" ineetio. afte: 2 to 3 mtba.

Tefofllou~ft =00ry give the daJm~atiion cthUs Pvate~ar*U1A wd
Sa•no e s tras Seed to ummi•3 the pnes p1s ad the of
'rti.lin the *atuvsre. ±acb 4. " tJ•- tar 18 b=s at 22 degrees C o
for 24 bows at ST 6.lpe C end alvwu rnia with a 10 .1 phyWoo ag ea1
salt sOolfti,:

8sr= so 26: Past. -- oIbercuasos oseein 16; serologca3
ty r-, m0tnM A (16 31); kled vIth 0.9% DobL.

Seam go 467: Past. pleyaontiroulois stmin 16 IX A; bolled
24 br..

2-• ]-'-
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Serx. No 2'.9I Past. .Is stral. 1779; saro1ogoal..
tmyp n., subtnpe B(17793n 3); bested. 2-4 hours at 56 dogmae C.

serm No 273: Past. psenaotaberea.is strain 1779 1l 3; boiledl
2-1/2 bom.

. Subtype A az subtype B sera o Past. psItd.otuberyuloi type
31 were praooed. by saftratIng soa Na 26 -n 467 with Past. pseud.o-
tubercuosis a 179 31 B (M) ,-,- era Nos. 273 eand 279 with
Pact. Pse - otubsmvulcsla wtveal 3.6 3CE A (mad). (See Table 1)

Tb. s-rom-wactIos resaltIng tcnthe parblal antigan oicnity
vf~ Past. psuudtubermaumos type IX and. 0 factor 4. of theB~mla
3 sub-pgro weve .elIInated by rinsing sema As. 26, 467, 273, ea 279
with S. AbrU% equi (str-ai 202) ana S. readIng (strain 19). See table1)

Serm No 325: s. abartus bovis 3960 (1, i, 32, 27); boiled
2-4 bows.

Semi Na 131: s. soa esseaum; strla 2W50 (3., I, 12, 27);
bbiId 24 haws. Ma the O-4Eatbc 27 sam, resultIng fran satuatiou
of sere 3M an 131 with S. readlasva 5 . ebwrtas eq~ui tUs agSlutIn.Ia
titer stood at 1:80 enpiust 0-factor I. (See Table 1j

The ma~natImi of test results smniaed. In Table 1 led. to the
folrowing Conclusal :

1. The o I•i •a TryIng &ees - a boiead. munp .anous
at S. ebautus 22) an a read- 42), i3) tan awe 26 m6

Sor awe 279 m d 217%, Nrot e An w Lth Post.- 3j amct eumla s str aln
16 11 A or 1779 X D., Is e•i•t.•dm by the b estimm lr~lie be-
teo--ast. eedabe-e 104 tyi r 31ad 0-ftactw 4 at the € bamena
3 ,ub-.ro. (For detalls see schtue, 190/1932; DnMMM, 193;

2. Tho a at boiled. suspo ons o S. sable asheli
13, 8. se a , an B. Aborts qt In the Pat. pasw~oberca-

MI~mor 26 nA) =&279 (1779 n 3) satuated. vith s.- resalag
an S.- abarto. equpI - in resurve fro Post. pm~bbrucis 16 nt
A 1779 IM 3 (w ry wk ae AInson) In the oee 125
(S. abora ba,.) -ma 13 (B. h, rz.mww) satated with S. read-.
lag and S. abaftas egal vp to 0-taotor 27r sera, rests ca an wai'So re-
la.toiC bet-@es Pest. t Me - 10610tbe.l type n ad 0 factor 2T of the
5alalwa I3o mb-pwp Yous Na -7 fts antigm= relationappears
to dapend the preseaee o a t-awalable satin, for way In wes
26 mdi 279, but nat in. sera 6 ad, 273 Praftoed with boiled suspen.-
alMons, were agglatninl evident In c~ctioeo with 0-Cantor 27T.

(Note. With thinks to Prat. sutf = 4,, the State Sacu cia-
titutse, Capenhegem, far '216 kiadmees In duddag hese results.)



3. AcooorIng to the results of tbe* itntu reactions
uruaxaed In Seb- 1., O ,factz'w 27 is, "7,19w 0;,fiatcr-I.. c.be Sal-

ammae~La 3 iubý-Sgbp, of .acapla zkbp~tal~i~e. 'zpftL
to ware antib, restlatLaw i.th the spec,:ic =su&A:n tv3 of Past.
pste~b.•a.rmuLoui tI"I:"." The Inal ations of t€la are: a) that
snk, s rtldi of se;n 26 (16 fl A) wM S. ebleis•iezht cr with
S. - sblbdnsein and S". re&&Wn, ody the homoogousa stmin (16 3. A)
Ba. not the bet-roLo us strain (1779 31 B) .Intited; and tba
otter- co're'panein • .kturatU on aC ner •. 2 (177 31 B), conv straln
1779 3E -B anot straun 6 n A were aatisanid; a.n b) that Iii
the ftb-t73e spestfie sera or Pest. Ps~edobiaberataosix type U A*sa
type fl R, 8.'sableiasheasi, S. nobwemenorubi, an& S. abortus bowls
wore nab agaubnteated.

4i. Vith Peast. paeudetaerm~losis strain 16 XI A, wtdich vas
amg1utinated In the -facto? sarae 12M and 131 vp to 1:60 saw dilu-
tion, ana vwit Past. pseudottberoulosis strain 1779 I1 B a othe
of the saw slb-type, wbich were not agaluinated c r aYert
vp to a titer of 1:80 visible only in the aggbrizoscope, no complete
satwratica of 0.factor 27 sera was swccessful. rmse strains lea ony
to forter saturatlon or varyin dearees of the SauonelU sere 225
cad 13. wisiany msefte'bed with S. reading.a n S. aborfs equ±.

5. Me obserwafton tbht, afler sa'orkIon ar O-rmotor sera 125
an. 13M. with Past. pueumot)i strain 2.6 n or mt•h the vask~ y
aqgablimo Strain 1 n77 e i 3, the 3s779 n B and 16 n A were
not aridatinated4, suggsts the eAstanct ct an entigan relsition be-
ttween te ispeCif aVUign t.ype of Past.- pseudotubczcuosIz -tnpe n
(of •c•,,e- =tuo) #ad 0-foa.•, 27 of the Saiella B sub-poup.

MThi paroial l--tien appear in car experl1ots to be lena strongly
developed by abeae in strain 1T77 U 3L than in 16 n A, zoqit as it
is altoetbher meak)y xevelqoped i this•sxvlan.

.ith 8. readSin. a 5 e, B. ortus e, the oM-speciUco but no
sdbtV•-eape r~lu ana tinits mabx renaed tra the PastereL sr
6 1.a67 273 Produced. wit b•o• Ld antiosn The safwated sea 467 and.

273 eg- tiae - my the honologoas stwwmn 16 U i and 177 U B.
at, in the sera 26 and 279, ro.utee. with kidled antipen, both strinh

(16 nr A lad 1779 1U B) wer agglutinatei anfter tbeir p;rspuvraio with
S. reu• ng and S. abatu eqvl, ule aly the h8.lug•e strains ag-
glnrtIwdd after sattmatIon with S. sablaisuheft.

7be ditffring flding, "roabl~y traceabl, to tka varying pre-
paratiom of' the satigeas *ad for iannIzation (,no Tdale 1), lUdIoSt
at les~t that Peast. pe eoosstype U: posssessaw tazuua
andI tbaezslabile tmpoaspeeiti actige. Mw tbmatab~le antigen
shoam partdel aftinity with 0-rfator i4, theihes olb antigum with
0-faator 27 of the Salmonella B suab-group.

Forther lmstiUgdam of the ,atien cimtIes betwen Paot.
peovAotuboe.losis and the Salmumna gpoup dIis1ced vea antie
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reuima bmtbu-= vest. Pau~brIi st~as~ 32 *"ae I az 0-rawato
24c the S3-m1'•s.a K u•b-p-aa. h se dbse-v•sbio, oomfLrmna by
Eufuammm as 634 t s.tana vrestirs betWeen Paut. ?ssna_ -I-s~m
*M 8. B arv 34 ffza3 bsote See n~rf (MB~) acw Mouromn-Mhts ueho),
WI. be trated &V the an d thnls stuy. But in ftmha tests Uujý

f~ s~cq aW9IUustion ef Past.- peesictubez'au~j Is sti'sn 32 IVi n
an 0..-ator 46 Sn'"3z.1 seru, not then availab.e to us, d, in
reverse., of S. -strUSBMbLg (176:di: 1 -) In a Be=~ yradmed with Past.
pSeMItuberculosis str'e•n I'r. These. cbervadtas, iLynd camicated,
by Prof.- Ewdfm by letter (1958)., vare omf ine by our further tests
.,.th ,i.•." o type IV stiaI.s. Thy me- used here .it, his consevt.

he -foilowiM pie. p18 tia) •siou sera (and others not Pre-
sentea In &tanL) were tested in alternating absaptoui and aguIntc
experi~t" for their qglutinIn content and the remi~ts suurizeul in
Table 2:

Serem No. 120: Past. pseau•uberculosis strMa 32'A swraecgioo l
t~pei 2V (2 ITV); bollaft 2j hasi~.

8er No. 296t ut Past. .1s artiraf 19Q; sueoorles-
mtyge aIT(i90 r)l bOoled 20 a1s a

rara, No. V* and 439: S. stre)"bur.; Salu.ela Centra, Bn•s;
(916;bolled- 21 hcams

The eto-nutin resulting f1= the ps Tul antUien associa-
timi beteen Past. psiaudcubez'.z~ous tnye IV end 0-f swtcr 9 of
8al-Ame1a. al and D2~ aub-groq vere al.1luabe& tbrong the saurtwcrAm
of S4ar Jin6 and ii59 vith S. Ivphi 0 903. (Mb) or B. CanInoru. ii6 (lbe).
Awwd~ing Itq -Dufmsnn (39"By, B. utrasuburg hiu p+arta unties
as.oation with 0-tor 10 of Saoscaala 21 mub-go0 , so6 Vit an
0-reabon 46 sam us obtaiwa bv st u nagrB. a tnmobur•g• O-ea
with B. - nterIti~is (or 8.- typbl) an B. land=n. Blzn4 eross-
eglubicticus showed. that Past. Dseendabberlosis strains 32 IV
mA 190 IV (Wasizwa and IiMgaob) ane nft egltntdin Am 0-factor
10 sewam, and that 8. lcauon is ant uiz~ae.iu sera of the focur
nin4 Pmateurella strains, we bad. to be cCOtent with the saturatiOn
ofsera ,59 ed1 &0 6it, S. typhi grS. gallioua. ()ee'Nbls2.)

The evaluatias of test results ainnued In Table 2 .A to the
fofl~owibg omo:Lsineam: I. Mw. ageledtination of boiLel suspensions of
s. typhi 0 501 v orB. smavu xm h16 in sum M2 sand 196 prafuend with
Past pesidotuberaaola iarkmite 32 XV un 190 19V Is oadIitIond b~v the
known partial entiaw association between Past. peoterusis
tMp IXV MAd 0-facto 9 cc the Bumnefla D) sub d~a~.(a et.ails
se Dspp., M195 195; Tmemand m Girard., 1956T.
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2. The agglutiuatS.cm of boiled suspe:uiocs of S. strassburg in
PAteUriUA seOra I20 a 196 saturated with S. typhi or S. -gafinarum,
as in reverse vith Past. pfamdotubercmiosis -trimkns 32 IV and 190 I :in
0 seum. 1459 -attated. w.ith S. typhl, results frcm an m.zltam relations
betwern Past. ps atotvbezomoia e IV ad. O-taatr/ 46 or ta sa3all]
D2 sub-roup. Conatrry to eto tatIons, however, an suam ýrmatlon was
shown Wot to ezist In inrm X saturated with S. W Iinarum ini rea~tion
to 0-fctor 146, althamho S. strnssburg was aqlztlut:e& up to 1:160 ser=

3. Since PAsts v1 sets 320 and 196 emuld not be fully
saturated eitbar with S. strassburg alone or in bxlzatatin with S. typbi,
likewise C-srum 459 naeiter with Pest,. pseudotuberculosis strain 32 Iv
aia now in ambimati with S. typhi, the O-facext 16 at sasmmel.a me
aub-group eanthe type-epeelfic antigen or Past. -- e tbcosi tmpe
IV mst be of caiplem nature. Past. pseudatmberculceis tMpe 17 thus
bow, smag mtbes.s, two type-speoific stable perial antIgea st=Uing in
antige waasocicat~ion with o-tacter 9 or 1.6 of Salmonela D, an 2mb
gm s (in 21 hour boiling).

AccordIng to e~perlunmts by Uetake and Nakno (194,9)., the strais
of Peast. pseudotuberonlosis fowmt in a soijier by Balsaw (1909) Bad In

mkeyi by DWobImw (19314) *ad/=r Ikeeki (1936) hav satime rlastions
vith Se3mon11mi D subm-gm . Since da on the types of the strains were
lacking, It has been waaonm wmetb the two strai.s known as MeaW ma
Balsam also belong to type I7, oca ,mpxdiing to, tw diviio. n -t tape
by M.ia (1951). Accao&dng to hal, the two anvai straim 32 IV m.
190 IV wre distinguiashd froa types ,, L =,M, aM V by their 0 are 3
antiens., for the Others, while dIfferling as to the 0 antigen, bwre the
sam I ,ntion. (Ctatios in Da., m959)

Af ter M. - Yamd of Japan k3indly provided ma with the two strains
shcrtl, before the eand of car eperints aM toy xealed differencm
in antigen structue as oMredv with the stratns 32 IV man 90 IV
available to us, the following adalt•Ia questious arose:

1. Do the strains I6k1ki and Balsams belong to type IV awe cm
subtypes be diatInzazsbaA In type WI as in types i and n oat past.
pseladotuberoulosis?

2. Does the amtige meltIcr, dAmatrated by Uetake ana 16ken
(3919), to the Sa3lmll D ,ub-p.op also rest an a pwats avtge
aNSoMCiain with 0-ifaetei 9 ad 4.6 or only. with wne of the two 0-tactonrs

3- Do the two strains baw. anttgen relations with Past. peaudo-,.
tubermulosis or types 1, =,, M, wA V?

For the'mmmcessaryosamlse astuation. ad aggltination tests to
aeswi% the first two questions, the following aera -e newly produced or
utI2ime. The answer to the rd uaticm oru.• s in =nother place.

-5 -



sum No. 744 ad 787: Past. pseudateeuloshs strain mm .ai;
bo.led 2• hos.

Sm so. 766. g 770: Pust. pee~otubcu@a s strln Sulaas;
ballad 21 hours.

Beam No. 220 ft& 196: Pat. p as strains 3 IV an&
190 ,V. (Sea 2able 2).

Table 3 shos: I.. Moe 0 antlengma wbzmre at Pest. paseio-
vabezooloss strains MMOMm and SM99 we Wnt, Identical. Mter sabma-
tion CC tbe sea 74. axd 787, prabe& with the stmin MgUmk, with strain
Satmum, the sa Imwgft wu agintimated up to 1:160 me/or 1:3o
wu dilution; tbereas cn the otbr hazM In the Sme- produced vith strain

Baiss. =A satmmatea with strain 3osbki, Sem 76 ve.n as not
=A Sea TIw •as wekly aaA -- visble omly• In th* 6l-UtSope

ir to U,80 soxma Gibtion. Mo gaestion* raised br th observaticou,
wbb tmI S a ld Sotp Saloom bave differeat bt7ea-spte fe -

.amtlm, In the case ct Saisus tsaxwiy not or only weakly dovalqped,
Sce.&not be sre.awws by the ez9erlinvts to date.

2. Diferanams In the autigen strucoture betwee Past. psefdo-
b 3.ols strat, 32 IV ad 190 IV on the w ad stras• u Ikak,

and Saism an the atbw restlt fom the resme of at least me ubte-

the aaSBt~ssm NOS T74I. 707, 766, M• T7O (Meo Table 3), po-- oed..
with baLed. suspensions ct stralmi 2UepW ad Salmon, -slutiaed. In*

menylug degrees fte streins 3R IT w 190 IV, without being Wuly sataa
with 3 XV; J •t as the mm 320 sM 3A cbtaiaM from ntvaina 32 1V aM3$90 IV (8ee Tokie 2) tan~ ane h strains MOIkeek IMA Saloomwt
being fully' satura -eL with tbm..

Acsamst. to tse. tpIV 1O Past. m t OMal
an at least be dividedbetwen. subtpes A and D.

3. MTk Past as A o 1UORouass straIns 32 1 an 1W 17X, the
~wiad Saissia Stradas humave igm reisbicas to 0-ractoms 9 and4.

of teSeMIUMsLU MI. SM D2 Od"WO10--. 4 !Ihe 4 CCato Pofprtial
-"tlpn insoaaiaWon with 04actor6 sW cedd bo"Ye, oly In a Vser .
with a hI*l eggltimin titer.

a) B.- typhi ad S. .ut sburg var gginntlatd. In the =satawbs&
at S- stmesburg 61so in the S. 'tyhiastbumae Psasturej.1 s"M *~, 78.
766, Sad 770, tbaroOA w ith a fi sftrgthj; *eas the -.k •m
Sa saw strains vere aIn vwum 8. t I 0-sm" Sa In the

S4pb-a~aeds~4 1 59 IV to 1,160 aM/oa 1:t aerva Al3Etica, but
wtb I& the oapceediaC0 grafteed wAaM serated. menara )6, eltbaong the

sews uawbated with 5. SIasalnoo, aniSte. stroaefura vp to 1:160
of' so us &1lufton. (See Tob3.e 2).
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b) Oily in maran 459, wbiah Is xxodnasa like martm W82 with S.* stra~s-
burg (2j heata at 100 dogmas) aM aguW inoted a. stmrassrrg after Vawr-
stiomi with S.- t7Wh u~p to a titer of 1:1280., were the strains 32 17V,
190 IT) Mwegki, and Sa~asm aglutinated.. A&M imt~m vwa absnt, how-
ee ) vwith Awbase sta~i~n in serm 1462., whidh aggztated S. sfrassbarg
after satmmrto vith s. * alai~m o2,y v2 to 1:1.6o dilutioni.

8. rbesrults at croina-lss saturation and. eggbtination .zpwri-
mets saw tUe fmw wh%%Ins of t"ps X V and betweeen the. ad S. stress-

bwwc vsmww be reltate In detall.' ftt-It q; Vv ma-cetai that a) the
typd -seasuf a =btig= cC Past. peW R-I m -- 1oes tyge IT is of coam]a
natawe md the antIgen relatio n g the varIow s urals of type IVA
3fld in d~o" not exist caytioAg the type-spec~f i partial antIgen
Com to 0.faCtors 9 an f h Bilauioelhf ýan M6 ub-IXGUM ab
b) Puts. psudiotubaermflou utains cc tyn. iv aorw duttrewe in tw1r
type-speoitiC partial antioens which mq bowever be of quanitative
zather than qmUa2tative sowt.

This iumenalana rests on tUs following oboarnwrbicu: a) airbax the
satuation at' more T41 sn 78T, uzef fras straid"nDs m maw sWiga

an/rasw 766 Wi 7T70 with stran 32 IV or B.- strougn, far 12-geWk
and Balsam. comy' stysehotoe.niisa~as, the sale-

= ý(vdb-rc~axxst ba"' bean r~ed. by otraiu XV in a/or
we Mle3). -u M teý saturatiomi of tboee Sm with

B. tYWh thMe IMr stil ntibodies reblatngto S. - ntreM (0-ftwt
146) r ldIjig, Wei; buemr, led to no lRUtinstui of Peut. Pseado-
tWMe061 stis'3 Iiaz~ V Wid 190 IT wMe U004* those aft~ans hav
&Attin'rlT4.14s to 04Cwtor 46. One am WMEM them. ftu thab this
saggnlutiation at 32 IV and 2,90 IV mo absent boie wwa a a toiwporwy
too veak derv.1piat of thee. parta inti p~ In stralo Zkdk end
Saloons, or becomae the -4agswasa~nenas 1"Pase at the partial anti-
Sa van too eask, so that only the sdooI~1~ lceel related

st~sMad aMk Sealoo war affpats by the inoatmiwat oatvo
sea. .eepit for 8 . stressbal. lb Is alsao psziiinat that strai ns p*
Aud BesMSa have a further partial antilpn in ousm with S. utrssubur.

b)Th sata-tica cc sera in0 ad 196, probeduc with tho ermo-
loglaal1y Idoutica1 strains 32 IV and 190MV, with strain BwwWk (see
Tabl.e 2) led. to the ellminsat~n ce the s~slutisans anto straius
Ike~1ed OV S~alom, as well an to serma I=04 ai - typhl, but not to
sezvn 196. mum w, hoevr in aswi 106.niml aatIr-ted. ith
the Mals~ strain. M2 both owea, as eqe~ated, the entibonleseaorres-
pwiinsto 0Caebmut 9 ad 186 wars elM~nAted witb 8. s~aobu a, waL
thoe amTs' dlh to "~a*%= 9 with 3. - iphi. After s~atoiaon with
5. sftrusebai, agg~fflaIin for Post. Ieiheonloia straine 3R 17 ad
190 IT resolved with "j titers, these for DhekI wd Salom sUrad=
v1i1I low titers, vible S. stru~cr as vell as the Pat. psendotabor-
calasiBs ,rals, vas aggbMutitd' after Preparatio at the sera with

-7-
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WbL1e a. tpM ad S. stmsgbvrg, In the sera 744, 78L, 766, MA 770
Sotcdvith 3iemgk1 and Salse~a sb = W (onh~yto ezP&AtatonR)

to S saration of i• •,ones a,6iitjvlg utai2.a 3 17 and 190 1V,
1n t.aw reve ease a&" aaozeup @t U -itI CC am 320 md 196,
Vtdume vith stialin 1a 321V INA utoGdes for stmimnu Xkeik

Seia O4me ruiaSd ft wyig tsitas. - a" duavftsI seem to us to
- imth wl lor I itam; UepJaOmetI t m.an ht, bp. the pint*,

abm pcbmab2, *Veu~pe~a~ Pw'ta1 *t17n 'soo ' cn mdot etween
"IMvi~ar 5f~dus at the IV, wherb* the Infividuvl perUia aatlpm
ma be developd In ,urYln sftrngtba.

Se ntip esftfiu obser'sd in the eooue a' those euerftmts.
ct m oil Suaiia 's. ens, t6, i. gi., P5.paaibruo~ ~e
OOMYredhaltbWz flvn tka yeesfo c a a~ *-au1mb11e GAptgn,

eross.v-a. 9t1zu~o a. abesua, tests we• moenetea vith
ths tfcvwi* wr e ih- others timd In the text, the flzin
bIame i•ed so far as ncssary U ftbU ..

&.... Si0 4e19 NAst. Pf Sotabucelasm taidn 190 IVj bofled
94 hm tiiie YGO 320).

Bam= To 120t Pr. lW- Earm012 uXtMM 32 ITi boIAed

Bwum aSo 55: S. bove-j wbtu 943, =s (6, iA, I, .T);

"s�-n• 272: 9. boeobj stren 94', 3ns (6, ]A); boiled

O0'.temu l1 e we O t.1 by se~twIng so=e 595 sad 272V:th s. tbpw 8 (6, 7, k, 1.5) =d 3- pod W& (6, 7, 1T, nex).

3X math m h A Si-- 'airn M wIth 5. -b n ew no qsglm-
twkimi fo• -,twtw A ;] be mntalnme r tsw mz - -- stum-

sti-. On routmof ws.tda"s ga, -- i ng WO bm p(rt•ia
imsm with sw Omft CCPt. 'm-mdm I ala-' tmn 11 am CC Sainmu-

elaI usbrmw iwolled 4pe WiN tleulty. linsuc at &weas

O~ SM3era test., ml0y Pwt]. pmesested in Table 41, show that a
veek andai. rel~datiywratls mom the fam avui3*ek type Iv strains
=d the 0.E'aow ]A af the Semalla it awwpw:

I. Ma @em 196 adM20, pradnoed with sreins 190 IT am 32 IT,
8 * omrum a. bmea~m a. aimea 6Ui, am 8.-- q -ru wcm. 202 (wat

sbum !A~1 TAJ ) VWe &wzmtm*W i to a seirn dilaImm riaging frrc
1,160 tho 1: 30. 8. -al P78i M 5. & taMO= 8 JPW not RIatidna5ed
i% Ume mmi ltkoise, %be fcur Post. laobp1ael strains ct



type ZrV in O4awtor 24 wa 25 aera. Strains 190 IT and 32 1, on the atther
hanM, were t a ln the fUl serum 595, saturated •L•b B. potsdam
and S. thowson, vp to 1:160; also strain Im•deai to 1:80 an strain
Balsm veeaky to 1:40 serum dilution. A oc.atl saturation of Pastu-
rella scra 196 and 220 vith S - oarrn co S- boedker ws as , nsuoessful
as that CC 0faet= 11t srm with strain 32 17 a the Ikegk± strain.
These fludinp shaow that an aMittedly weak partval antigen association
exists btwet'Past. pseaotaberdumis tp IV and 0-factor 14 cf the
Saluonella N subgrop,, as courifme by Esuffmam.

2. But in theIiato sera pro oed with strain Ikogad
(Doma 78T and 714) and with strain 5. saisa (msrz 77o ard 766) , s . eaurrmn
and B * boecker vare not QZUAa~tentd. Slnos the Xkeaki and Saisiaa
s.nM= agl5t•itsted ,only to :80 .=. 1:40 soiwm Clvt.ion ,i, un-
atiated " with 8. tbsCWCh =a a. paoWds satbrate. serm 595, the

par"ial antigen association beteen these two tye IV stras.s an tbe
Ou actor 111 uopeas to be very slighft.

" 3.' The'Moi for swe- m 272 (8. 'boeckr, 21 bows) coviesapcwed
to thosr for ierm 595 aM". equire no tabular presentation.

Bsisi" the alreak•, ]- wt.1 retl-tons betvsan Psst. VsevAo-
e,,,e the S&Inela mw•p, partial anti.n' assolastims exist

betwe Past. i su~ue~les t~yena nd fl Oactor 27 oaf the Sa3m-
ella Z snbpoup, emo between Pu.t. -e~tbro~sz type IT' sa the
0 +.airs 2'6 aM 14 at thbe sionmal subgroas an x, tbano the
oxametU with the I subrmup Is wvakly 4rlojeL

I P.t. w peaoteb - os co tepe IV, saM;•yes A an 3 on
..a.titiea." Strains P IT d' •190 I1 belm to sub A, vWls awh-

type M inaebi8ls the Vwim1ouaI7 -IVpa nmksi and issela st~rains, the
aerdoglooal bebaviot of whiah in wot clarified In all ftteaie.

The results of the vko uL t•wt series war* disows.d at the en
of the Coesaiizing sectcions.

'.. BIMiGo or
F. KZeifr==, TcqW&tUv Dwaseptiioaw oE Peuoba os, Pers-

wwys, ?eastairl~a, end P~la~ lcteria, " Z. -ig. Ilkt..11,
97 ; .;iJ
Ibid, ?erscual OMiUlestios, 2958.
av-, 'Bvw in to th m manm-,ite sciu- , (M), w Au aPath., 43,
247 105),
v. Knep a pemaodtaartloeis with epetal Reference to its
)hbmlu for ft Hoic~ns," - 14§.Xrdb .- 3, 196-e%6 (1959), vith

-9-



H. e~t, 'baetew,1 PsnactuberU~ovis r~ia~etimu Receptor~ haDB-
71s. -oc 8 stralca, !A1i(h..), 100, 18. (1928).

ablva at 3. PastbU and X.pa~bbrol.iadentluw, " Brit. J.S . .. .. 28 ( 93 ). -. ... . .

11. mi'-- 1 c uie jQb. UmLo, Unum-
u I& PauftenVU&e -e m bzaulosl Lua, 3,954.
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