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B E TN, O-ue hs Houe ZEES A ESINEEH
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E oMo

FEAEH2OBEE, FREONE MR LTS
FRY BRINCIE Lg-ue=Dg-ux THBE~L, Lg-u>
Dg-ve & LT HRBUNMITENICE LA - TR S
RTH 5. RHPWERE L TEHETRBEDOED LN
YA BBV OTH 5, EFRERAT KT
T BIC BEMMET RS AQ-BKR) B 24H%E Li-T
LD TH B, 1Q ERMEGIRIR (LI 5 KIS
{fiFE T OB BRSO BT B S HEHURDL A (Receptor,
Rpr& BRI 5 SN MENE 2 Rpr OIRSTh
5, A& LQ L mlic&kiBomnd Q 73540
B INTVs, Bhidsk 1Q Lo AR
Rpr OFEGHEE2EKLTC, Tic BRREICHET 3
ETBREOXE Rpr K fiE SN &Zich s, Kb
MRpT-Q DMK IZ 25D Rpr & L THRIENES10
LR OEAELEMENS ARICARBEZR >TH
5 &, HOo—2I3B43HE Rpr &L TiEsko Qi
[E&N2 DT, I EE Rpr & TIEMEL,
FEEdhd W LQ OFA & BRI AR FEKIK
WoTEDT RN CEICED, #E-TLUTF
Rpr #413 LQ &#fi— Sn a0, ARICHE Snbi&
FELKD Rpr LR cERom LQ- (RED) H
REMWMEINIRTHS., tho—>1% SQ LBEFHIH
% 73, FDMIEYE S RAATEIC U CHEEE > ATE
TRERNCIZFE LR E Rpr S L TRP SN DT
»5b. FED LQ«SQ 13k 4 Labile Q- Stabile Q
DU THE WA TH S, BLUWERICRE
JRPETHE 22 BSAE T 5 BITHIIE B8]

T i, BRI NG 2 RE R Rpr-LQ OF(E &
BERIAHEELE L TR SNBICE - cEREFT
BEARERNT 5 LIROBICILS,

CREAESD DRI SR « IR « SIS &
U CEBRICELS S 72 11 Salmonella member [& 220, {it
AL OH-ORmiE-H- - O-{FMmiEF & LTos
FEMESIFIN IR BILHEIMFE 1261 & D 5 4561 TH
3. Jitofhic SEFME BB ETHE ShT05, &£
BRAZ 1AU I « BEIR & 0 BB ICRE SN 7 dR R
-+ BOREME SRR L - Dg offiic 3888 i s
BEEHEAE DO TIREE SN 2BERET, Lo
HIZERD BN B TR SBERONRICEEONT
Wa L BRIGKROMEICIIHHERR RS S n T
5 H3, —MRICERRITRITE EICEE 2 QVE S HIERIC A
NEANDBEEIC S —EORERBFIR INTID, &
BRI O TR &4 3,
CEM) BR UBE « BUE - ) - s o
FRNI TRROmY TH 5.

1. STERE 194
Paratyphi A 1015 (P.A—S[A]J- S[BJ- S(C]-
S(D] - P.4A—S(I))
Paratyphi A var. durazzo (Drzo—S[C])
Paratyphi B var. odense 8085 "2 (P.B~QOds—
S[K1))
Reading »»-2 (Rdg—S(D7)
Cholerae suis var. kunzendorf 1350 (Suis—S(KzJ)
Oslo »r-@ (Oslo—S[C) - (D))
Thompson var. berlin 2988 (Berlin—S[C))
Typhi T2 (T2—S[Ksl)
Thyphi 0 901 W (0 901 W—S[DY)
Enteritidis 1891 (Entis—S[C])
Rostock (Rosk—S[XK,))
Senflenberg 3007 (Senfg—S(C) - S[DJ)
Niloese 123672 (Nils—S(C))
Loz 34-(EEHO Group 1~2 (T2
« Entis ~ Nils 7[5 D+ Worthington 29 - Narashinoe
FO0F b IN T 2.]
2. REEF 34
Para. A 1015—R non-motile (P.A—R(Kz1&
=P.A—R[R))
Kunzendorf 1350—R non-motile (Suis—R[RJ)
Typhi Rz rough (T—R[Ke) =T—R[Rz2]))
3. SHWKEOHME 124
P.A4—S(AJ-No.1; P.A—S[BJ-No.1--No.2;
P.A—S[C)-No. 1 - -No. 2+ -No. 3; P.A—S[D)
-No. 1 ; P.A—S[ T J-No. 1 ; Drzo—S[{C)-No. 1 ;
P.B—S[K1J-No. 141 ; 0 901 W-S[DJ-No. 155 ;
T2—S[K3)-No. 1
4. SHEERFEOMmAE 64
P.4—S[A)-No.1- -No. 2 ; P.A—S[(C}-No. 1 -
-No. 2 ; P.4—S{ T )-No. 81 ; Rdg—S[D]-No. 84
5. SR (1% Formaldehyde jjLi&)
%% HIME 24
P.A—S(TJ-No. 296 ; Nils—S[CJ-No. 220
6. RAEEE S HINGE 24
P.A—R[R)-No. 1 - -No. 2
7. O-HFmiE 8H (* :— AAUMA)
O-1: —P.A—S(C}-O-No.1; O0-2:—P.A—S
(C3-0-No.1; P.A—S[IJ-O-No.8l O-12:
—0 901 W-OH-No. 155 ; O-121.5 (Vi- 9: d)
: —T2-OH-No. 1 ; 6-123 (Vi-9:d): —Tg-
OH-No. 1 ; 6-123(1 +2:a): —P.A—S[C)-OH
- No.1 ; O-124(1- 2) : —P.A—S[ I J-No. 81
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8. H-FFImiE 44
H-a : —P.4A—S[CJ-OH-No. 1 ; P.4—S[DJ-0OH-
No. 1 ; P.A—S(1J-OH - No. 296;
H-1 -5 : —Berlin—S{CJ-OH-No. 14 4
9. EEME 1241
K—1~K—12 : — P.A—S[A-B.C. D)y izt
RIEF M

10, JREGEME (B2

MR - MiEF oONEELERICROTE, oS
*R-HHHEE I B U TR HE R 12026k - BENED Sh,
B S R-EFIME T2 bDODHIE - ERICHET IR
AT TS,

(&) S EOBERIMICHED SN o2 TN 2
&, MUBMZEDOBRERSHED HE Lgw> =<
Dg.ie 725 3BNCERIMEETH 5. WA I FiEsEph
1CI2BifTD Salmonella Antigenic schema % D) - Tl
PR REETS SR HE 2 B b b, Dg RNMERET D
BEFERCELUTERTHEINSOR, BabEs L
T OHFRKEIC ORBURT#WE I 2 BT OETH
v, TRERCHIRBRORT IGHHEROBETSH
5. WOBRKICHE->T, BROETERSIREICH
JRE - O-1 FE - 0-12 F# - R A - QFEMEG
OGRS, SHHFIDERSEINIRTH
5%, QUQ) FHBRROEAZRNTIE, it
BLTH, 0-12 \CB7T 2 ROMERK I LTS
DORFEBBIN S MICIEEEL, IFREKIIES
EBIFEF UL TAMIEEAOInE DD SR T
DTH5. LOMDOBEZICEINT Lga>Dgufbod
BFREDUC Rpr - LQ. OV 2R T8 & 3 5 #5055
HINIT EIKEB08, REICLT A Rpr koM
HREICERREZRGETHED, £ - CTETIZEE
FHEZ BOWBE I 57 Rpr- LQ % ONEE IR
ILE 2 T LI A0, —RDOWM ICEBR I3,

la. LQED S RFBIAELHLETOEN, $HR
Om HOWEE - WAEICE 2 FAEE XD THIERRS
2K, REIC LQEEERRE T & & LG & H %
BEARNE & (3 — B I AT X 5 fla SHBEICRDES ©
LEVTHhRRAIIRIES M, £ %mT 3 0E
SHEROEZERE SHEAITnIE, BHMOBICH - REIZ
Ak OHIR & UTOMBOSESH S S THENSD
DRICEZ SN B,

b. LQ DS - RIS 5 H57aRiEE# LT, Kun-
zendorf 13503 S (motile) : R (non-motile) |zt
WT=LQD : IQOS, Paratyphi A 1015% S (motile)
: R (non-motile) iz gy VT=LQ D : LQO 5 3 FiiE

PESN TS, S - R - H-Phase & Rpr-1Q o
MEREZD > T—IREE SNEGIHMRTHA.

2a. LQIIIpEEVERIR & U T Salmonella species 1T
ROTEEOWANEZRLTNS, RICERFIEDE
5, BZTEZIL Genus (Salmonella - Shigella) \«# %
Tribe ( Salmonelleae) - 3 4Bk & &, J5{ Family

(Enterobacteriaceae)-FF BN DI TR EZ LB D
Tdh 5. HiC Vibrio cholerae FICHFED LN L BED
HBH T ES, Genus Salmonella - Genus Vibrio Hizke
FhiB 9 34 Order (Enterobacteriales - Pseudomonadales)
RO THRRE SO W T 5 —IER#EAL SN
B5DTHB. WET L Species - Genus - Family 1T -
55 Order [CRSSETES—E ENbDTHS.

b. FdRoEERER (S+R<0+-0H ElE Salmonella
member 2245 - A4uIEIMGE 18 B 13, HOREBEIE
MOERIT B2, BEhapln LQ B LHE
ShTWwa., B LQ IESUGEEE - BBURIE - ik
EAEEMnOERELD U THHETRERL Rpr Ths.
WEIR, KT DT ETHA 0 BED EE HET 5
&, FHREOWKREE &6 T i HEicE> 55
I IQ REED BREKBEINTVS RICEL SN
5. BRNIIIQ REEHEICHRL CTHES S ~&FH
Ths,

3. LQ ofUREIEOTIZ RIHE LE TRV
HoZ4THB0, —BROMICENShSB.

a. (BUREME] 13 100°C. 30M GEEE#RCBY) s

(VI-CV1-C-1. 2 Wit SWE sh 3. i
RAEUGRLZTGE LB TRy, Baic 1Q- Bk
EEMUES MENT Dguw==100x FEE DEHIITL
BSERET 2 B8 IR0, R UENIZIRE DR HEE
KIGT LQ Otk & IZEEARDOMRTH 5.

b, CRIENE] 12 100°C. 2 H GEEHE (B CY) ML
EICHiE, 100°C. 1 H GEBCBW)) LB I JEm: &
FEEn5, (B1-(BWI fn 054 dHHERRA
BTTH3. Waicabe noOBsIcbEVESC
ETH B, HRMEOEEEFURENR OBy, [
MR OMIA K D OB, RO EFZE DA P
A Eh s, ERANE LO—BETH S,

o [HilkpEAE]13100° C. 2.5H (JERE#EC B AL
BB L WM 7R LT3, BEE100°C. 3H
ZHERA LT 2 RICHER SN S BRIETH S, &
D AEREMBICRG 5 LQEUE Woric 43 LQ itk &
IRSEERIIBIC A 5 LQIAFR W N S LQF (k& @
BT R 2 MOREIEREOEEIRE SN OT
BHBH, RESHORICER UE TV, REFEA

»



2 S B EE &1 B

FHICT 2 TFETH 5.

4. LQ mEDOHHITEFRNTIZAEL KB TH S, &
TlHMEIREERE (56°C. 30M)-- BIEZINEMN CAKEE
« Merthyolate ) - ML IR REIAN Ok2D) FicHT 28R
BEICINOT, BEAA S e R E ¢ L AR LIB5 D
HTHB, AN WIKT, KT MmiFk s
AMEDZs, ETLQ JUASHOHI % Ll - T—H D1
TR THIT 3 72 60°C. 60MLIE IC 3 L T I fidis:
EUTREINTVS,

5. [RFmiE S Td 508, BiEE L TORMK
RBREFERCE LI ICT, FEOBERITRHNTO
{BFEPIFREA DR LB 4 ICBE §, RMRICRT IR
DZMTH L s Minus variant OHEEFIEL, K
WIR LQEMER O ATHBRESWLHEEL 3" (W
AR A ETHUL, FICST L BREE D& LSR
W, LQ G-I - S ~RE AR5 ME %,
HEHRFHE O 100°C. 60M (Rl (BWI) MLEH %
Yo TRIRS 2B MR TH 2D, FICHPIIRE
A BRONARBICE KOBEIE &L - T, —iITiE
BHART LM ESNAHRTH 5. LQ Ol S IEEEY
FIEICH U Ci3ERE OB RNGE A AT seis S EEm Rasts
ICHEB SN D, EREHCUTHRERESHRE D
BARHEL B AICBEVBIROERTH S, RS
BB TIREROTETH S, WA AR
AUMTE O R RA A HREmE PA—R(RINo. 2 (&
25-Ma. ¢) ORAEGIE LQ- 6 T, LQ-EFImyyiciE
TAHHKOMETH -7 EAMETL TEL.

6. LQIUEICHNG 2 Bl - PO JHEE - Bk

CERESRAOm ITENIh S,

a. LQRFVEFEMBICOREINS, RLEOK
R ERIC UTERERIT 400%, £ <1d 100x IR
HHEAEE T AMBEING, DEBICHN TOHTR
IGEE IR OBEICH L TH L,

b. Lgu 51200-Dgw 12800 AHFEH S &35 EH
BIERRIMER (OH~O M) iy 3 LQ Hlifilk
S UGREE U TIE— 6400% 3fE#E L &nd. LQ-
BRI, O~ 4 -Dgic 100~200% 4T 3 25 LQ-
Lgue 1600~3200% R340 E Ma. ¢ MiFN BEIRATR %
LloTHEEATS &, FraleBiiy O~ ¢ BIEHEHR -
HEHAERLROMNIC BIET, TREIZIEAHEKA B
S RHERBMBR E b2 —K LBV DTH 5.
BERHICIIFREE O-HBLOBTM & b SN & HUE T,
R ERREE O L 0 EAREIRR & TR 55 ~
<, BRERE - ENIZIRERR SN 7 8rE OHEICS, B|
DFFREEOL, U TIVEME D, L CTELL oM

KT NEEAEOPBLTH S, - THEICIZEK
e SRR & E S h 5 08, I IR EOBEBIC
P->THELDESSLCEO0 - 4 - HILE R TH S,
PURDUAEA EEI AR TH 5 4, BUKD 5 (24 LEE
B ORI EAT T BB RE BN B BUS B O R [R
BfRTH A, FAMICE ZRHERIGICHE L T 37°C.
2HIR I BLICRE FRRD D b 2 & TH 5. it
OEARER SIS CTREZER S TESHD
HEGWHETH S, 2HEMIC LB RT. 24H |
T 2P, BOEIRGE &4 { SURRERE Of & i
ICE D 515 03, FaELPIH2AHREE T ORI
ML Rk 2 d0Ths. #kmagicd RT
24H A oh 37°C. SHALE Ic B> ¢ & OJF siic —
Feg A, FUBHIEIRESIRO - HEL o i (o 4k 4
BLTHWADTH5, O - HEHpE 24 81 - JERE
WKO<HOWM IKBW L BEETHS., O0:1Q Him
Hilid EMICE Rch b, RU LQ<I 152 A5
ISHAENCER &, I SIRHTEEIEREICHEST S &
DPERDOEND DTH5,

7. 1LQ RIETERO BRI Mmoo s O ~H-fHik
BREIVIBH K5 $OT H5H, LQ-BG&R T ML
BN (L) #5100° C. 30M LR (Dg) {vanic
WHEIC AT 2 1Q HiE & TQ bk a9 2 Bk
BI30~¢MILEHEETH S, DUTHREEESEZL
TH B,

a LQ-EHZ, M Ebomict, LQFE (Dg)-
PR ERT- ORAEERMET S, #E->T AT
Z, LQEUARBERD sinid g ARIC(Blz, TQ FEHE, it
REE - i OMhb e Rpr-LQ 2sEdnd 31545
BRI MRBHICERT 2R TH 5. BHie, Lo
< whid, BERbESER @GR - mi%) Kho s
Rpr-LQ B HICE T 5 C LiZABRGIh E, Fs
bk LS C & EMERNCNT 5 Rpr-1Q oiia s
ZEICHTUHPAT UIRWVERT, ERNCAY 218550
FICBUTHESENECLTH A, '

b, HRE RO MR TH 5 < LA LSS
%, R UINBVILE OBRF) Z 3R BERERI & iU o
BEMASDLEICAT S LQ OF - BHNESR~N
TRBTTHB. AFi2100°C. 30MHsH:HEE XN o8
EOFTH 5. LQBIRIZIMFEAN Rpr A4 48 LQu
<O(~ 8w DHEAICHRGHERLT, Hu>O0um
WiF LQ e >0 (~ ) HOLEUNMNANIT R - THER
MRS, Wb 2 BERETHEHEETRGRE SN
e D IQ<O AR T ICHFH XX T
b5, (KHic LQ FEAE RHASINAERIR & 755 ¢
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EX0TNE, LQ Hikk:fEE 2 booAREE LTH
735 MM B b —% énéﬁl_’c%é 2, P LQ
PURDBRERTPETS S BIR M (IR OB ST B
Mo licins, BHEALNAEMIRTHE & LD
RFNCEIT R FZEIE LB TOIT D,

¢ Rpr-LQ oAk aEE O o BRI%E b3k
ICHRBIN5, N2 MPRIEHSRICO - 6 ORldb 5 F
12 0>6 702 BRI O CHBLILBICE RS 5 PICE
WEhs, REIBECRE SN5.

d. WHLERRBOTH 2 L E plick s &, Lg
(=0).u>Dg(=0).ux 7% < Dg {LicELTDO
PUBMOM N IZSN &, OBEbiAfsat Bk HE
SNTHRNC &ED, OROWRBUEMEBAFRR LD L
THHEEEN 5.

e IR P JueA 8 B S i C 8 -Lgd s W
TN EREER e -Lg) AEET2EA08H L0, 1O
IFRAE, HRICGRERE DL L TEET S L,
LQ @il REl AR SR I B U CBRIC S S his
NUEDRMS—IMIRIL T HRTH 5, LR«
BT AHHITH B, ENSIREEEREING, K
BMTR—gcE (M-CIH)-B-LBJ-3.81R) 4P
> TR EN TN A,

LR 1-2- 3 BHIC BB L Tk & ST R Bk -
JEESME -100° C. 30MIEMHE & S b & DI/ B
@ Anaerobic antigen 3% 72, LQ EOiHic—3kd

b wbném,Amﬁﬁﬁmmﬁ%TTh@&
bf% (EHEEHDThHs, RLUHD O -kl

(Anaero. antigen) & O-HIIPE (IQ) &3 IHA
HEMEE 2 BICT 26D M EN5, A O-#kt
EART DT, BRENICRELT 288552 755,
SOBFEBLO B AEAFC 3 5 Mucoid antigen, HHZjR
O~ DTE 58 e e A S 4 5 FEE Capsule antigen
L IQ RS ERELDTH B,

8. Rpr-LQ 2sifi%e & 3 Bl #ifEd i e fn
EMRBF N5,

a. #1713 Rpr-Vi & Rpr-LQ 1 AN 3 IR &
“ﬁ%ﬁiﬁwc@ﬁé@@m@&é e Vi-1LQ

BT BAEEETLE, HECRIIHZE
Rwﬂiomﬁi-ﬁﬁiﬂmfuﬁom@%ﬁmi
BE—CEHROES 3 RICEIEINEDTH S, K2
RERRIL 2 & Salmonella - member Typhi - Vi « Ballerup
- member Ballerup - Vi [BICET AR ZEICEHINT 1Q
TERBER SN HRBIDOH 2 ¢ &ML THL,

b, HUR LD SO RRIZIRE - LB
WER2EHETIEBUASOEOTIMETINS

25, B BUBR - fEimiEic hg 5 Rpr-LQ o FER
WHE-T, A1ed b Rpr-LQ Diif#k: O#iBhic R
T3, VU - BUAHS B BASRO M e [RA 2 51331 LIS
§7%Aﬁéc&@$z$<mmkfﬁé ENITH

Z IR B D 2 ERRIN - 2250 BRI D
TO—FEE LU THEILNRETH A,

c. b, CEIEEL TNEEL C SRBETD Salmonella
Antigenic schema |Z3f 4 358 TH 5. HZid H-a
BT 1M D —1kiE Paratyphi A - OH B |f1iE D
100°C. 2H R Z S WFME I - TEO LB R
TH3H, FROMUIIH ST, HERBEEICNG 5
Rpr-1Q {4 RED 7 D JFicH - T3 "Hea - 1Q" 73
2 JE B~k B O IBOBUMIE sk S B © LiKis B
BEd Ibo LQ RIS HE EEROM:# 4 H o —iic
WOB L, MBS LT H6400x DEEICELIES
C &R BRI 10T, kB MR Ha
RIS & LTRBERBVRTS S, ML
RIQICETA2HENTLLT Rpr-H TREEINS
MITEESNAZNETH S5, 78 LQEHRIZERE
SHIEE S ICIET LT AL OB & IciEN TR
NIRHIBIZEEE L ZE S Bk O O THNIT, O-HFmiF
g 3 LQ o 4fE b, H-a i o Bé RfkicHE%E
ETAMTH S, BTD Rpr schema % Pl-TLT
M%@ﬁmﬁmﬁﬁﬁér&%ﬁ<mm®fﬁ 75,
Ho—HIZEEICH S hic LQ O AAICE B T & WEE
XN TWAB, FEWNIC Salmonella %Em%ﬂﬂ%bdﬁﬁﬂﬂ
#izee U COWBGRTEZH L T LQERDO KA %‘?
BEzonTws qR“CaB B, BHEDOHRICHEZIER
nmﬁilﬂ®ﬁﬁ%%¢6,&w0-ﬁﬁﬁmg
> CH{FD Salmonella Receptor schema {3 Fipsfd ZE
B5RIcE 2 bN5, Schema A5 Rpr BRI
ZEERpr A BB BEINDG DTHS, BA
TEZITARARIT Enterobacteriaceae \CIZHT & %~ &

DEFEEDLLLSLEDTHS.

T 31D~ EET 2 B

9. 1~8.% Rpr-lQ I TOFRRTH % 25,
ﬁ@c'—‘ﬁf\%éﬂﬂ'(_é% ﬁ@éﬁ%‘ 1~5:29~81:34~86:42:50>
WREBEZICEZENT 5 LROMICER SN 5,

Paratyphi A RN 53HT LS 7c Receptor FRBIZ
L¥@Aasm LT LVID - 22 .03 . Gi4-29-30) .
FF81 . LQ (SQ) 290~50c#% LT V3, Gi-SQ&
KEHOTIRFAE &R TH 545, BWR O Rpr i
FROTIE —J6 B INEFERHD DNT VWBRT
b5, % Rpr HoltREGFREROWEIR—E
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216 moRs TE MgORB
)
w L AERIWEINTS 245, OH Mo A (Lg) - IBGEE (Dg) ICHLA (ysiis 2k #
Lg-OH - Dg-OCH], ORIGERICHLS Kk 4+ HLg-0 - Dg-O LHFBLINTINS,

¥owws o o0l ——x 1 —iliy Receptor(Rpr) UpEMiE THM TH S SO,  wu—[THl& D 41T = ek
B0, DURIEAOBBLD LT ME LD BICHEI 2 NE 80, o @ —iik Rpr o et
CLUTHEDEZVLD, - 1 —kRO LD (EED <b 3,

T T e TRy —SUBEE RS STV A, SODEFRED SRS B,
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Summary

I Synopsis on the LQ-phenomenon and the connected items,
The higher O titer with bacteria killed by heating at 100°C, for 30 minutes (abbreviated

as Dg) as compared with the titer with untreated living bacteria (Lg), occasionally seen in

agglutination with O sera, is widely known as the so-called K antigen phenomenon and its

mechanism has been clarified.

In contrast to.this, the mechanism of the usual reaction with

OH and O type sera in which the Lg titer is higher than the Dg titer has not been fully

explained. For example, with a serum-bacterial combination in which the H titer is higher than

the O titer, the mechanism for the higher Lg titer may be explained on the basis of the loss
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of the H antigenicity due to treatment at 100°C. However, in such serum-bacterial combination
as O serum and O~OH bacteria, or that in which contrary to the previous example the O
titer is higher than the H titer, provided that the so-called O antigen is thermostabile, the Lg
titer and Dg titer theoretically should be equal and, even if the Lg titer were higher, the
difference should not be remarkable, Actually, however, considerable differences are not
infrequent, The author has termed this phenomenon the titer deterioration phenomenon or LQ-
phenomenon, and 1.Q is the abbreviation for the special antigen and antibody postulated for the
explanation of the mechanism of this titer deterioration with heating at 100°C. for 14 hour,

The experiments and results leading to the postulation and to the conviction of existence
and significance of the 1L.Q are summarized,

[Methods)  The experiments were done on the 22 strains belong to 11 Salmonella members

served suitably as the reactinogen, absorbent or agglutinogen, and the scra of over 45 cases in

all, within which Salmonella OH~O immune sera, H~O factor sera of 33 cases and rabbit
normal sera of 12 cases are contained, The methods are the agglutination tests inquired
between the reactinogens (Lg and Dg) and the sera (unabsorbed and absorbed), under the
form of cross-agglutination or the uncrossed style. For these tests, the Lg and the Dg
reactinogens and the unabsorbed sera were selected respectively from among the members and OH
~O immune sera above mentioned, and the absorbed sera were prepared through the combinations
of the foregoing immune sera with the suitable absorbing strains. Absorption tests has been
described as the “Method A’ in the Report I, Reprinting here summarily, a 18~20-hour agar
plate culture is emulsified with saline (lgr : 10cc.) ; kept for 34 hr. at the ascending tempera-
ture from 387°C. to 100°C., continuously boiled for 234 hrs,, pipetting intensively during the
heating (lst washing) ; then centrifuged, and washed again in saline equal to ca., 30 times
amounts of the bactetria cells (2nd washing) ; the measures of 2nd washing repeated once
more (3rd washing ; thrice in all) ; lastly centrifuged after addition of heterologous cultures
for the removal of all unnecessary O and H agglutinins, The boiled and washed bacillary
sediment from which the supernatant was separated, is the absorbent (BWJ. Then the
diluted serum (1 : 12.5) is poured over the sediment, and throughly mixed. The mixture
of serum and bacteria is centrifuged after absorption of 2~4 hrs. at 37°C, followed by
standing for 22~24 hrs. at refrigator temperature (2°C.), exceptionally at room temperature.
The absorbed serum is preserved with 0.019% merthyolate (1.0 ml of a 1.0% stock solution
in distilled water to every 100 ml serum). The evaluation of the deterioration phenomenon
was based upon the 24-hour findings which were read after the test has stood for 2 hrs. in

the 37°C. incubator, and then overnight at R. T-

(Materials] The strains (for reactinogen, absorbent, agglutinogen) and sera are as
follows :
1. S form strains : 19 cases (-+ 20 cases)
Paratyphi A 1015 (P.A—S[A) - S(B).S{C).S(D) ; P.A—S{WD
” » var. durazzo (Drzo—S[C))

” B var. odense 8085 *2 (P.B~0ds—S(K; )
'Reading™-? (Rdg—S[(D))
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Cholerae suis var. kunzendorf 1350 (Suis —S(K: D
Oslorr-o (Osle —S[C)-S(DD
Thompson var. berlin 2988 (Berlin  —S[CY)
Typhi T (T, —S(KsD
Typhi O 901 W (0 901 W—S[(DY)
Enteritidis 1891 (Entis  —S[C))
Rostock (Rosk  —S[(K,D)
Senftenberg 3007 (Senfg  —S[CJ.S(DY)
Niloese 1236072 (Nils  —S(CY)
Worthington 29, Narshino and others (20 cases)
2. R form strains : 3 cases
Paratyphi A 1015—R non-motile (P.4A—R[K;JO ~ P.A— R[R))
Kunzendorf —R non-motile (Suis—R[R])
Typhi Ry rough (T —R[(Kg) ~ T — R[R:D
3. S form immune OH sera : 12 cases
P.A—S[AJ-No. 1 ; P.A—S[B] -No. 1.2; P.A — S[I)-No. 1 ;
P.A—S(C)-No. 1+2+3; PA—S(D] -No. 1 ;3 Drzo— S[(CJ-No. 1 ;
P.B—S(K;J)-No. 141 ; T, —S[K3zJ-No. 1 0 901 W—S[D)-No. 155
4. S form immune O sera : 6 cases
P.4—S(A)-No. 1:2; P.4—S[C] -No. 1.2 ;
P.A—S[ 1M )-No. 81 ; Rdg —S(DJ -No. 84
5. S form (formalinized ; by 19) immune O sera : 2 cases
P.A—S( 1L J-No. 296 ; Nils—S(CJ -No. 220
6. R form immune 8H sera : 2 cases
P.A—R[RJNo. 1-2
7. O-factor sera : 8 cases (¥ : — substitutes)
O-1: (- ) : P.A—S({C] -O -No. 1
0-2: (— ) : P.A—S(C) -O -No, 1 ; P.4A—S[1J)-O-No. 81
0-12; (— ) : 0 901 W—S[DJ}-OH-No. 155

012 (1:2 O :P.Ad —S(w) -O-No. 81
O-12, (1-2:a) : P.A —S(C) -OH-No, 1
O-12, (Vi-9:d) : Te —SCKs)-OH-No, 1
O-121.5 (Vi-9:d) : T, —S{Ks)-OH-No. 1

8. H-factor sera : 4 cases
H-a : P.A —S[(C)-OH-No. 1 ;
P.4 —S(DJ-OH-No. 1 ; P.4—S[1)-OH-No. 296
H-1.5 : Berlin—S[C)-OH-No. 144
9. Normal sera : 12 cases

K—1~K—12: P.4—S(A-B- C - D) immune tested rabbit normal sera

10. Other various types of immune sera : (omitted)
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Of the above tested strains and normal immune sera, the more important ones were given
particularly careful consideration with regard to the S-R-H purity and the definition of the

so-called S and R factor sera was reviewed.

(Results] To summarize the findings on the above sera and bacterial agents, the
reaction titer is variable but may be classified into three types : the Lg titer is either higher,

equal or lower than the Dg titer. In addition, reactions were noted which can not be

explained by the present Salmonella receptor schema, In considering the mechanism of the
lowered Dg titer, the first point to be noted was the need for the review of the thermostability
of the known H antigens, in particular the O antigen, as well as the need for the determination
of whether the antigen itself has a reaction-inhibiting activity, ~ For this purpose, the previously
mentioned titer deterioration phenomenon was analysed, antigenically, into H type, O-1 type,
O-12 type, R type and QO type phenonena and studied from various approaches but, except
for the Q type phenomenon and some doubt on the existing standard stability of antigen
O-12, there was no abnormality in heat stability and no inhibiting action similar to the
mechanism of the so-called K antigen could be demonstrated,

1. (a) The association of the 1.Q antigen with S-R has yet to be clarified. As will be
mentioned later, its wide distribution in various types and strains of Salmonella suggests that
it is a antigen in the R-line, On the other hand, however, the fact that the L.Q) positivity in
all of the S-form instances, even though it is LQ positive with a high content, is unrelated
to the so-called spontancous agglutinalility, seems to indicate that LQ is not a R-lineal antigen.
Thus, the determination is very difficult but when viewed in association with other various
considerations, it seems to warrant an independent position apart from the known O antigens,

in particular the H and R antigens,

D Summarization of the findings S-form (motile) : R-form (non-motile) = LQ
positive : LQ negative for Kunzendorf 1350 and S-form (motile) : R-form (non-motile) = LQ
positive : LQ positive for Paratyphi 4 1015 apparently indicates that therc is no correlation

between the Receptor-LQ and the various S-R-H phases,

2. (a) The LQ agent is non-specific, being present widely (Omnipresence of the LQ)
in the Salmonella group. Though the number of cases is small, it is felt that it may be

ubiquitous even to Enterobacteriaceae, beyond the SpeciessGenus-Family and Order.

€] The test materials mentioned above (22 of the S-R-O-OH-type Salmonella sirains
and 18 of all its immune sera) vary in LQ content but all have been demonstrated to be
LQ positive,  LQ is a receptor as determinable by its agglutinability, agglutinin-binding capacity

or agglutinogenic capacity,

3. Much remains to be studied with regard to the antigenicity of the LQ agent.
However, the following gencralizations may be made :
(a) The reactivity is labile to treatment at 100°C, for 30 minutes (non-washed; the
treated bacterial cclls, abbreviated as (B)).
(b The absorbing power is stable to treatment at 100°C. even. for 2 hours, however

without washing (non-washed ; as [BCJ), but labile to heating with washing, forl hour only
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under the same temperature (washed ; as a modified [BWJ¥*),

©) The agglutinogenicity shows gradually decreasing stability to treatment at 100°C,
for 2.5 hours (non-washed ; as [BJ). It appcars that the limit of stability is in general 3
hours at 100°C, but remains to be confirmed. The LQ) antigen in living bacterial cell and the
LQ antibody due to living bacterial immunity appear to differ in state and nature from the
LQ antigen in bacterial cell killed by heating and the LQ antibody from immunity of heated
bacteria but this remains to be confirmed also.

4. The resistance of the LQ agglutinins has yet to be fully investigated, It will be
mentioned only that there is hardly any difference from known antibodies with respect to
the behavior in response to treatment, heating at 56°C. for 30 minutes (for the inactivation) or
at 60°C. for 60minutes, and to addition of preservatives (phenol, merthyolate), or in connection
with the length of time its characteristics are maintained in refrigerator at 2°~4°C,

5. For preparation of factor sera, the absorption method is not applicable since it
has not yet been possible to obtain the LQ minus variant. As a substitute for minus variant,
an absorbent from which the LQ constituent had been artificially removed may be substituted
in which case the most simplest method would be to absorb LQ-positive, non-flagellated,
S or R type living bacteria immune sera with its immunogenic bacteria washed at 100°C,
for 60 minutes ( (BWJ*: modified Method B), but this methed is not necessarily always
successful, The preparation of LQ factor serum, along with several other kinds of method,
will be presented in a later paper,

6. The maximum reaction titer, velocity of the clump formation, nature and amount

of the agglutination clumps, etc, in the LQ reaction may be summarized as follows :

(a) Though LQ agglutinin is contained not only in immune sera but also in normal
rabbit sera, it apparently is present in very small amounts in the range of 400X and frequently
is less than 100X,

b In a group of rabbit immune sera with a maximum O(Dg)-titer of 12800 and
OH(Lg)-titer of 51200, the standard for maximum LQ seemes to be 6400 X. The naturc of
the LQ agglutination clumps was intermediate between the fine granular state typical of
O-type clumps and the coarse floccular state typical of H-type clumps. The agglutination
particles appeared very similar to H-type clumpings that had been broken into somewhat
smaller clumps by mild aggitation, Therefore, they may be described as rather soft granular
medium-sized clumps slightly larger than O-type or more simply as OH-type-like agglutination
clumps, With regard to the rate of reaction (rate of agglutination formation), although there
are rare cases in which the values are the same as the R.T, 24-hour titer as early as in 2
hours at 37°C. or in which the value is almost completely negative, the majority of instances
show positive findings in about half of the tubes in 24 hours, It is less marked than the 2
hour titer of the H-reaction but in general is much higher than for the O-antigen reaction
that is negative in 2 hours at 37°C, For the evaluation of the final value for 1.Q, it
must be the same as in O~H-reaction being 37 degrees 8 hours or 37 degrees 2 hours—
R.T. 22 hours (24 hours), In general the H-agglutination is greater than O-agglutination,
and as well in the case of the LQ, although a comparison between O and LQ is difficult,
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Synopsis : Antigenic Differences
L.Vi z Oz
Sera (limited to most - -
suitable) Lg-OH Lg-OH Lg-O
ol
g, @ Absorbent(Strains) Homologous Homologous Homo. -+ Heterologous
&£, Absorption Test Method A ; Manner{ BC] B ; [(BW) C;[NJ
= e : . . .
% g- { J=absorber==treated |boiled(2.5hrs.)— boiled(2. 5 hrs.)[ +pipetting]-jnon-boiled
8 ; bacillary cells |centrifuged washed—centrifuged
=8
Receptor of the . .
] absorbed sera - Lvi Z-L.Vi Oz
60°C. 1 hr. +
A . 100°C. J4hr. + + +
gglutin-
ability 1 - F -
2% - + Al
S +
5 | Agglutino- Living + -+ +
o' | genicity 100°C. — -
g‘ 23hrs. ;
§- 60°C. 1 hr. o
~ | Absorbing [100°C. 1 hr. +x2 +x2 +x2
;3 capacity 2
@
5 2% eyt +‘*1 %2 + g1t xe
w
g °C. 1 hr. +
?g"‘. Agglutinat- 607 1 A * +
= | ing 65 1 + + +
S cap acity 70 1 4 — +
(sera)
1 — - —
(inactivated) 56°C. shr. — - _
Merthyolate (0. 01%) - - - |
Phenol (0.5%) - - - i
Inhibiting phenomena O = =
ey Characteristics very fine - firm . medium-sized - softish fine - firm- |
i g granular granular granular |
2. whitish =0 whitish == OH whitish =0 I
%2 & (Compare of (O=LVi<H 0=Z<H] [0-=0s<H] |
q;—;-‘gr Quantity) . ] 0= =02 |
& i
%C"D“ Rate of Reaction slow slow slow i
S& O<[L.Vi == Z = (7! <
Maximum Lg-OH x Lg (800 ~)1600 (800 ~)1600 (800 ~)1600
titer Dg-O(HxI.g 0 0 (400 ~) 800
. jes(P.A)- fes(P.A)- tes(P.A)-
Taxonomical Specificity Species(P.A) - Species(P.4) - Species(P.4) -
specific specific specific
o S form + + + (
g R form . . . '
M flagellated form + + +
O non-flagellated form . - . i
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FF Gi IQ
H(from Lg-OH) H(from Lg-OH) Lg-O
Homologous Homologous Homologous
a (=AY(BCI(~(BD A% [BCJ* B¥* ; (BWJ*
[BJ=boiled (2~2.5 hrs.) onlyboiled(2 hrs.) — boiled (1 hr.)—»=[BW]
centrifuged
FF-H Gi-H 1Q
+ f—
+ -+ +
- —? +
+*1"‘*2
— Tl —x1 Fxl
—s2
4+ ? — —
e S 53

as"Gi-phenomenon”

as"LQ-phenomenon”

precipitate-like - par. soft -

medium-sized - softish

brownish~ floccular - g.ra.nular
yellowish =H (=H?) whitish  ==OH
(O<H<LFF) C J . [O<LQ<H]
rapid rapid rapid
(FF =<6 =< 1qucH
(1600 ~)3200 ) (3200 ~6400
Genus(Salmonella)- Genus(Salmonella)- Genus(Salmonella)-
non-specific non-specific non-specific
+ + +
- . +
+ + +
-+ +

[Note])

* 1

For example, (BWJ*
(100°C. 1hr.) is a “Modifica-
tion” of [BWJ (100°C. 2.5

hrs.).

%1~48 : ——These reference
marks indicate the differen-
ces between the treatments
of the antigens served to the
tests which corresponds to
the results y1~4g and other
Trespectively.

The agglutinogens are
abbreviated, for instance, as
x1-gen.

1. markless+-gen:—“heated ”
only, under the established

conditions ( temperture
degree and time); to the
[(B)-type

2. marked + 4;-gen:— “centri-
fuged after heating (ditto)”;
to the [BCJ-type

3. marked +4o-gen:—“centri-
fuged after heating and
washing (ditto) ”; to the
(BWJ-type

- :——not examined
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evidently the amount of H is greater than 1L.Q., Thus, both the rate and amount of aggluti-

nation are parallel with the nature of the clumping and are intermediate between O-H.

7. The deteriolation phenomenon due to this antigen may be considered to be one
type of inhibiting phenomenon but its mechanism is different from known inhibiting phenomena.
This is the O~ ¢ inhibiting reactien that it is most marked when the agent agglutinogenized
(Dg) by heating at 100°C, for 30 minutes combines with LQ agglutinins, The evaluation of
LQ test is decided by contrast of the readings between the raw untreated agent (Lg)-titer and

the above treated (Dg)-titer of the same one, Next, associated items will be listed.

(a) As mentioned above, the LQ phenomenon depends upon the binding of LO(Dg)
antigen and antibody.  Therefore, when 1.Q is absent in either the bacterial agent or sera in
natural form or in artificial form, the phenomenon naturally should be negative. If this were
true, positive phenomenon and LQ) positive of the test material (bacteria and sera) should
always coincide but in reality negative phenomenon and LQ) positive or LQ negative of both
materials are not necessarily parallel, This should be kept in mind in attempting to cvaluate
the LQ) content of the test material,

(€)) As mentioned above, it is necessary for the antigen to be a heat-treated agent,
However, the respective limits of temperature degree and heating period which are the factors
of heat treatment, and the quélitative and quantitative effects upon the LQ, which may be
given variously by these factors, both of them has not been investigated at all, Consequently,
the discussion presented in this paper is base upon the condition at 100°C, for 30 minutes,

LQ-phenomenon may be most readily evaluated when LQ-titer<<O (~ ¢p)-titer and becomes
increasingly difficult with the addition of such conditions as H-titer >O-titer or LQ-titer >O
(-¢)-titer, In such instances, the factors which interfere with the evaluation must be removed
and the situation must be modified so as to satisfy the above condition LQ<O,

D) The O-inhibitory ability of LQ is manifested equally regardless of the type of
O antigen- However, when O is compared with ¢, it appears that there is a difference in
the degree to which they are inhibited ; It is inhibited greater in O than in ¢. The final
conclusion awaits detailed investigation, v

@ To cite a case which the inhalt of reaction is composed of Receptor-O and -
Q only and O is inhibited, there must be naturally perceived the relation Lg(O)-titer >Dg
(O)-titer, and, although there is reduction of O-titer at time of transformation to Dg, the intact
absorbing capacity of O antigen proves that the O-antigen-antibody binding capacity itself is not
disturbed,

D) Among the S-form O antigens, the so-called anaerobic antigens are similar to LQ
in that they are non-specific to the Salmonella group and non-resistant to 100°C, for 30 minutes,
However, dissimilar characteristics have been found, and discussion of the differentiation will
reserved until the next report, v )

8. The reasons for investigating the Receptor-LQ are presented below :
(a) For instance, the inhibitcry mechanism and the inhibited morphology in Recepter

-Vi and Receptor-I.Q are contrary to each other, When the situation in which both Vi and
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LQ are present together is taken into consideration, it seems that such findings as, for example,
thermostability and agglutinability of Receptor-Vi and, in turn, all other characteristics
must be reinvestigated, I also wish to add that the LQ action should be taken into considera-
tion with regard to the difference found between Typhi-Vi and Ballerup-Vi although this still
being investigated,

(b Investigation of the agglutinogenic nature and heat resistance of antigen and
antibody will be done on different combinations of temperature and time, However, depending
upon whether LQ is present or not in the material, it is possible that antigens and antibodies
may not be able to manifest thcir inherent maximum heat torelance, This should be kept in
mind with regard to experimental methods or biological preparatory techniques involving the
application of heat,

€] In association with (b), even more important is the deubt entertained concerning
the present Salmonella antigenic schema. For instance, one method of separation of H-a factor
sera involves treatment of Paratyphi A-OH serum by its immune bacterial agent heated at
100°C, for 2 hours, However, depending upon the Receptor-LQ) content in the material, a-LQ
immune sera which is not of a single standard may be separated instead of so-called H-a
factor sera, Moreover, as mentioned before, the LQ agglutination (-clump) partially
demonstrates a H-type flocculence and the reaction titer is as high as 6400 X, Therefore,
the above sera which is not of a single character may easily be mistaken as pure H-a factor
sera. Similarly, evaluation is difficult when LQ clumping is present together with O
clumping, and therefore this situation likewise may be said to be present for O-factor sera.
It is not infrequent that findings are obtained which can not be explained on the basis of
the present schema, but one of the causes for this has been shown to be contributed by LQ,
By the consideration of LQ, improvement of the receptor classification in the schema and the

simplification of the schema may be expected.

I1 Synopsis on Report I ~ Report XIII

9. Receptor-LQ was discussed in sections 1 to 8, Next, the interim summarization of
the presentations made from the first report up to the present report (13th report) is as
follows : The types of receptors separated or postulated for Paratyphi A in this series of reports
are L.Vi, Z, Oj, Gi, FF and LQ, The difference in the characteristics of these receptors
are presented in the list at the end of this report. Moreover, all of these receptors may
be distinguished from O.H+R in the present schema as well as from so-called K(V«M-Vi)
antigen and anaerobic antigen,

10. The reason why I had ventured to undertake the exploration for such unknown
receptors as mentioned above on such material as standard strain Parafyphi A 1015 of known
antigen structure is for the purpose of avoiding as much as possible the inclusion of so-called
antibacterial substances during the separation of the somatic components from the bacterial
cells to be used as anti-infection immunogens, Receptor-L.Vi, Z, Og serve as anti-infection
antigens to P.4 separated to correspond to P.4-Vi, T-Vi of A, Feuix and R, M. Prrr but at
the same time they provide findings which serve as information in the examination of the

purity of O-1 factor sera and structure of O-2 antigen (complex antigen : partial antigen).
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The nature of the so-called H-inagglutinability in Typhi, etc., depends upon the absence of
flagella but the Receptor-Gi in this report is assumed to have a significance corresponding to
Vi in O-hypo-~in-agglutinability, Unfortunately, separation of the antibody has not yet suc-
ceeded, Receptor-FF is considered to be the controlling agent in the Salmonella non-specific reaction
between H-a factor sera and non-motile type of P.4 treated at 100°C. for 60minutes. Separation
of this antibody in its pure form has not been successful yet but the reaction with this antibody
is characterized by the formation of abnormal soft flocculent clumps similar to clumps in
so-called precipitin reaction (mixture test), The nature of Receptor-LQ has been described
above, In this series of reports, it has been noted that the detailed observation of even material
for which the antigenic schema is known may result in the separation of an unknown receptor
which sometimes have unexpected significance in the field of antibacterial-antitoxic immunity..
Although studies are not yet complete on any of the above receptors that have been separated,

the findings obtained so far have been summarized here, (Author)
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