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Antigenic phenotypes of Escherichia coli isolated
in urinary tract infections and the effect of these

antigens against host defense function

Naohiko Moriguchi
Department of Pediatrics, Kinki University School
of Medicine, Osaka, Japan

(Director : Prof. Sunao Maki)

ABSTRACT

We analyzed the relationship between the antigenic phenotypes

of E. coli and clinical diagnosis, and the interaction between the

bacterial antigens and host defense function. E. col/i which
possessed the Ol antigen were isolated more frequently from
patients with acute and chronic pyelonephritis than from the
normal controls (p {(0.05). K1 positive or P -fimbriae (P-f)
positive E. coli were more frequently found in urine from
patients with acute pyelonephritis than in the normal controls
(either p<0.005). E. coli which possessed the O1 antigen,
tended to exhibit P-f.



Analysis of the immune bacteriolytic activities by mnormal pooled
sera showed that the K 1 positive strains were more resistant
than the standard strain. However, there was no relationship
between the degree of the phagocytosed bacteria by normal poly-
morphonuclear leukocyte (PMN) and the kind of O-or K-antigen.
To compare the stimulative activity of the bacterial antigens
against the PMN’s chemiluminescence (C.L.), various kinds of O
antigen and K antigen were extracted from these E. coli.

Antigen 044, from the enteropathogenic E. coli (EPEC) and Ol
from the pyelonephritopathogenic strain stimulated normal PMN
more significantly and showed a higher peak C.L. than the other
kinds of O antigen (p<0.05). Antigen K74 from EPEC and K1 from
a pyelonephritopathogenic strain revealed a higher stimulative
effect than antigen K7 from the standard strain (p <{0.01).

These findings indicate that the pyelonephritopathogenic strains
belong to a small number of clones, and that these strains

produce more severe inflamatory lesions.

Key words ! urinary tract infection, P-fimbriae, O antigen, K1

antigen, host defense function
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PR BRI 4eiE (urinary tract infection: UTI) OEREE LT/ 7 LBHE
B, thTObABEDESZEARAE V. CNoOKBEIE, PEEARL
DEEOORE, KIEREDRBEBMERTOONEVYY . BrTLP BREKXE
B, BREMEMAEL 7y —~OBEEEL S, FE, UTIORKEEELT
AHINTHED, FEES b Z0BEREKALL. LhL, ABHOO R,
KHES UTI OREREDOLSKEEGT NIV TIR, RE+T DI
nTHign,

AFETE, MRUTI BEORPSAMSNARBEO P - BE, O HE
KIViFOREATY, BRRMEOMBRERT L. &5k, UTI REED
RV EDBBEARNTALDIC, TOLDHENERICKRETERICOOTH

L.

']

HREHE

1. HWES]

MAMRELICEER, 1985F10HA D5 1989F 10 A & TOHICE#KRY
R2MARBEE/NRRTMEESSI - KBE M UTLEE 50/ (5B 1861, #«
32H, FHERIFTA~20F, hRfE6 F) T, MR, BHiEK BT
K bBREERD T, 27 ) — =y SR ALETKABES contamination
LLTHon 286 (B148l, L 140, FH E£B17A~ 164, R
4F) #HVI. UTI BEZOEERBRIE, Kaijser® ONHEA —#MEE L TLU
TolEKESR£L.

A) Acute pyelonephritis (APN) : UTI @ @457 <, &R (10° colony
forming unit (CFU)/meLL E) & 385°C LLLEoREE£ L, ORI 25
mm/h Ll tA, CRP 20mg/de Ll L, @—BYIRBEHHOET (800mOsm/]
UT), OB @Es 3B HEEORA, O3EHO> L 1THAULEE DS
D.

B ) Chronic pyelonephritis (CPN) : ER»H 0, OUTI 0BE, @R

._3._



ERERE (FRBEORBHEHIOBTE/LRIEG 15U LOBEDE),
OQLrv sy Yy LOBEHEDOEA OBERMABCHEOMBZEEES D,
D4IEHD S Y b T 1 IBEULEEES D,

C) Acute cystitis (AC) : ERH»H D, FRLBCHMEKRA 5/high per fieled
(HPF) LA L DBRIR EHEIRE - BIR %R, KR 385°CKi%, AHRiLfE 25mm/
h Ritid 5 i3 CRP 2.0mg/de K, BIKBHRNIEE, HXM - BAKORA
EREDILTVHOD.

D) Non specific urinary tract infection (NS-UTI) 8BS A7 UTIO
BARIERGESTVIKAREZRD S5, A) , B) , C) OEBLASKTLHOD.

E ) Asymptomatic bacteriuria (ABU) : ERBZBD S b5, BESEL,
BRAE bBEEICS, A) ~D) © UTI OfER, REAFRERHL VL EOD.

BEWRMOB K, AEFE, F5% Table 1iICRLI.

Table 1 Profiles of the patients with various
urinary tract infections

.. . . SEX .
clinical diagnosis male female total Age (median)
A) APN 6 6 12 1IM~10Y (2Y)
B) CPN 4 15 19 7M~20Y (10Y)
C) AC 2 5 7 3Y ~11Y (58Y)
D) NS-UTI 2 5 5M~12Y (7Y)
E) ABU 4 3 7 IM~11Y (9Y)

Abbreviation

APN : acute pyelonephritis CPN : chronic pyelonephritis AC : acute cystitis
NS-UTI : non specific urinary tract infection ABU : asymptomatic bacteriuria
M : months old Y : years old

Numbers indicate the numbers of patients

2. KBEONE, R, Kt

Rip > DEOBRM G, HRDERENE TRILARE 3 BEUANICHE
B#&E T Auto Micro Biosystem (VITEK #, Missouri, USA) ik - T
HEEREELEIT 1.



1) Ho&EE

RS L EKIBEOREI I, Luria #® T37C. —RrEg, S8
OEEZ ) &) v (FAEMETLEKRARE, KR LEBAL, -80C THER
L. AT Luria BAEM® T3TC—REES 2HVELR. KB
EOKBMOHEAIC, Casitone HABIEH’ KEEFH L TITC —RIEH
%, ZERICECTHEREFELL.
20 HHLCKRKEBERE

Egicik, UTI BEH» S5 8L 72 P-fimbriae (P-f) BYEHK" THEI FH
WEHRERFCKEL COERAEEL/ZEDS S, O1:HT7:K1 (=) [ F1l:
hemolysin (=), O2:H (=) K1 () F9: 8-hemolysin (+), O4:H ()
:K1(=) :F7:a-, B-hemolysin (+), O6:H (=) K1 (=) :F12:
hemolysin (=), O75:H (=) :K1:F 7: hemolysin (=) (LIF, ZhZTh
U-1, U-2, U-3, U-4, U-5 &8, S SIENLTH#EETAFR (T
oG ENLKOIHTKIL, O02H4K1 (UTF, 280 Y-1, Y-2 &
B5iC) » RERK¥EMEHHFIHR (RAKT) »onHanicthd 044 H18K74
(BERBEKREBE, UFB-1&8&I), O14H(-) K7 (K, LIFB-2
EHRED) D OMAEMM L. Y-1, Y-2, B-1, B-2®D a-, B-hemolysin®
BEARBESOHE KX OHEL, P-f OFEIILHGE THELE
(Table 2) .



Table 2 Detailed properties of E. coli wused in the
present study

amig:n"ai“ U-1 U2 U3 U4  US Y-1 Y2 | B-1 B-2
0 o1 02 04 06 075 o1 02 | o4 o014
K KI(—=) K1(=) Ki(=) Ki(=) KI K1 K1 K74 K7
H H?  H(=) H(=) H(=) H(=) | H7 He | H18  H(=)
F F11 F9 F7 F12 F7

a(=) a(=) o(+) o(=) a(=) | al+) a(+) | a(=) a(-)
B(=) B(+) B(+) B(=) B(=) |B(=) B(=)|B(=) B(—)

hemolysin

P-fimbriae | (+) (+) (+) (+) (+ (=) (=) (+) (+)

U1~US were strains from patients with urinary tract infection, and their phenotypes O, K, H,F, and
hemolysin were determined by Dr.T.Sakazaki, the National Institute of Heaith, Department of
Bacteriology. Y-1, Y-2 were strains provided by Dr.T.Sakazaki. B-1, B-2 were strains provided

by Dr.T.Miwatani, Dr.T.Honda, Research Institute for Microbial Disease, Osaka University.
P-fimbriae(P-f) was indentified by a immunofluorescent assay with a monoclonal antibody against the
P-f".  The phenotype of hemolysin of Y-1, Y-2, B-1, B-2 was indentified by a method of T.Sakazaki®.

3. P

01, 02 O750HRMFR, T U-1, U-2, U-5 DKBHE*%
Kaijser® O HHEIC > THRRICHZELTHR L. $bD, Luria B#® T
—REBELI-MEA 120C, 2KET60 SmBMEL, 0.15M/1 NaCl T#
1%, 0.15M/1 NaCl T05, 1.0, 1.5 20x10° CFU/M DFEZ#HK%EmR L
7o . #1ENHE 05x10° CFUME, 1mb%pkBBEvER A EER (11,8008 ~2,2008)
ICEEL, UK 28E, HEES 10, 15 20x10° CFUM &#iH LM S
I o5 4MEEELTHRELL. BEHFERIBTEMLA. £/, U-5
ODABEOEEAA VO TIHAARBREOBFEIME LEAKICKERELZGREL, AE
BHOT5K1 fifEA/ER L1z, 04, O6 O RHLMAE I Bacto-E.coli O anti -
serum (Difco Laboratories, Michigan, USA) 2R L7 . KIiiFOH &
BERNBEHEHET REREE»SHEG L THVAHBEH#EREREM
HAEHOE.




4. REEOHE®RA

RPoDBLIAKBRHEOZEONFEOBEEIL, 015M/1 NaCl TKBE%
10° CFUMic & L, 120°C, 1Bfm#hk, 015M/1 NaCl T2 [E## L
FERERCCEAREE THEL, MF 160 EULOFR CBEDALLN
febDxBEE L. S KINEOBRE, LADOKRBEL - HEEE
BTHEL, MESOBULORFRTEEDAONILODEEGWHE L. P-f
WE, R okoic, 4B THERLI®/ 70— F vbikE B kR
kK THIE L 1o .

5. ZMEAMBKRD 58 & pooled serum® {Ei%

ZRAMmMKE, BESRA - F7 507 (16 A, 20~34F, H13 A, X
3AN) OISO~ ) yEML (MK 10t L, 0.05mdD KX v
(/K2 WFoxIAIS, Fv=—20) 2R L), Mono-Poly
Resolving Medium (Flow Laboratories, Irvine, Scotland) % W T4 8
L, nv 728 (7 =/ -y FARE, BARE, HH) K 1x10° £
107/meic R L. MBI, ZHAMKREARSIE U LTI Ny Tv—
DY TIE 95% LI LD viable cell #H T 5 oD% EBICHA L.

pooled serumid, HREMBBREZTHEH L/ 20~30 AOKAKMELRE
3 B LI T pool LT, 1,600rpm, 20 3#ELLTEEAERYD, thix—>
Doy bE&li. 191 2H24H»52 A28H0Micst 4 EDo v b 23E
547, pooled serumid ~80°CUTTHREZL, 17 HURNICHEHAL .

6. REHIC T 2L OMKDEREE S ME OB R RIG

FHHA» LD Y-1, Y-2, UTI ongiasn/ U-5 HRAK#HH»OSTE
Sht B-1, B-2 DABE%, Miller 5° Ol K-> T HERZ LK. T
bbb, SH-Lysine (37 MBq/mt, Amersham Japan, HHE) Im%EMA 7o
Luria $43 250meic, BBL 5t (AA~NZ b ¥ - To v vV Yy, RKR) T
INTC—REBLILKBEEEEL, 37C, —REHL/. "HEHEI 0.16M/
1 NaCl T L T8x10® CFUMIICFFEL /.

__7_



ZHAMKDERGEL Peterson 5 D HEICHE L. pooled serum %
VI RABT8HBILHERL, £HEMKE 1 X10"/meDRBEICFEE L. TOEE
RIS "HEEBR L AEK 0.2 & MA, 37C, 30 AMWAHLE - RILSH /.
CORGERPSEMEOS, 104, 204, 3049, 4557 OHMic 0.1 m 3 D
D, Kb®0.15M/1 NaCl 10meZMA, #HEHEK 1,600rpm 10 F&ELL L,
L% 0.16M/1 NaCl T2 [E##E L. thBIEEK 05w % MA T30 NEGE
L CHikamsfg L, ATOMLIGHT (DuPont, Massachusets, USA) 4mé & iR
foL, LKB 1219 Liquid Scintilation Counter (Pharmacia Wallac,
Turko, Finland) TEEBIN/ME D isotope ZBIE L1z . 7, KIGHIIC,
MICEEZHKOMROBER,»S 0lnt s &0, ELETICAEBKE IMMA,
ATOMLIGHT 4m¢ &/BHFI L., initial mixture &L CHE Yy FL -3 g v
Ao vy -TRIEL, BERREZUTOLIKFHELK.

BAE= (OMmKLAD isotope D cpm/initial mixture ® cpm) X100

M OwBEBIG I A 4 5 BHEE, Leying 5 0 AkEIEA L. Xi'°0
ALEICRE > T, Mg mo0.15M/1 NaCl (0.15M/1 NaCl #i#&ic MgClz - 6 H,0
% 0.05%%EE) < pooled serum® 5%, 10%, 15%. 20%, 25%, 40%,
50% DHEEBAEIER LTz, 72, pooled serum % 56°C, 30 4y CTIH@ILL,
ECEBEDEBEHERMFELZFER L. 0.15M/1 NaCl T#& L7z 3H- Lysine
EHKEEE, KEE8x10® CFUM &5 L DI Mg iM0.15M/1 NaCldb 3
VERBEOBHRKRPEBMCHRME 05miC HBFEEL, 2HMITCMELT
Ry & g7, v 7T10,000rpm 10 53&E.L L, £ 0.5mic ATOMLIGHT 4
mwMA, bLiLlRfCBE Y FL-—va vy Aoy —TRHELK. BEKE
FEEBEFERMEO EEDOA Y v M &, Mg M0.15M/1 NaClig#m L&
DhHY v v EDESE, BRIZLZD EEICKE S icisotope D& L. Blic,
Mg M 0.15M/1 NaCl 0.5meic L /B (8x10%/me) i€ ATOMLIGHT
A A4 CTHIE L 72 isotope D # ¥ ~ + % total bacterial cpm & L,
BEE= (EFER B E N1 isotope D cpm/total bacterial c¢pm) X 100
Elf. AR, BARKER, WIhbEHELTEREL, TOEHEL -



7. OWE, KRD 7 #E -

Otimms#kit, Bolanos &' OF &I > T, Luria B’ T %L T
Wi E.coli DFE®REK (10g) » SHPLE% phenol fiH, 995% ethanol
BT/, ki 0.156M/1  NaCl iZ/AM L, cetavlon (SIGMA, Missouri
USA) 2 2% DBETMATLE» SO AWM L.

KLE DB, Kasper & '° OHBEICH . KBE% Casamino acid
medium (Watson' @ Z&#'%) 10 liter THEZEL, ®0%, 20 LiE% Amicon
Diaflo Ultra Filtration (Amicon Corporation, Massachusetts, USA)
M, PM-30 membrane (Amicon Corporation) Z{#HH L T500m¢ T
B L. CORICOIBDRET cetavlon 2MA THBEHAEE /. 0.9M/1
CaCl: 100me THEMK, 3fEED 995% ethanol X MA THILE L, HEimH
L.

DEEHLORE, KUFEOVEE R RERDKEETIE, Micro-
Ouchterlony #* TR Lf. BIERMBMBERS I, FRME CRRA¥EK
YR, KBR) % 0.15M/1 NaCl THMU50ug/mb DO PR id K
MRBRIC2OBETEEL, 37C, 1 HEOREET >/, 0.15M/I
NaCl T3 [EmEE, 2B DORIMEFRMIKFERE L. HME% 50 21 ¢,
0.16M/1 NaCl #FHWT7 v —tUY Yy b (ZHRMBETERLISH, H50
THEREHARL, CORRERMK0 2B FLTCHEEL, 18BHMZEEH
B, BEOEEAHE L. Micro-Ouchterlony i3, barbital buffer
(pH86, ¥ bo v, HE) T08% Agar Noble (Difco Laboratories)
OFvT L — b ARERL, F2mm O well #hRIIED, ZDOREAIC well [H
3mm THE URD well ZfE L. didrd well i3 HIFEAK 500 #g/me % 10 4]
AN, BAD well K ZFERBOHMA (0.15M/1 PBS T3IF/HR) AN

8. OflK, KNEDOEARE, BHULORTE
ENBOMER, v vifFET V7 1 v (fraction V, BSA, FfkMETE

A 2et) #% standard & LT, protein assay kit (Bio-Rad., Richmond,

USA) #H VWK BETIT>7. hexose D ER, 7 FYE (FOXMETE

_9_



X&) % standard ELT7 =/ — v - BBREZ TV, YT VvBORIE
(¥, N-acetylneuraminic acid (HE{LFLHEKRN M, HH) % standard &
LTLry vy yRECLGERE 2AVTIT -1, $7, BERORBAR, #
WARICBH LU BUEBK 100 sg/me KB lon D AR LV EH VT, #E 230nm,
260nm, 280nm TW¥XE % Double Beam Spectrophotometer UV- 190
(BSE8ER, =) THE L. Endotoxin I P+ A5 - v X5 4
(BfbETEHRASH, KE) TRAELL.

9. OHE, KIFEZHEYE L LBEOSKIRL L / — Wi&EFEH Chemilumi-
nescence (C.L.) DHIE

£ C.L. DAIEE, Pico-Lite &3 / # — 4% — (Packard, Zurich,
Switzerland) %V THE™ OHEO LT 7. FHAMEKIK b Y 2ET ¥
EVEMOBEEMA HK, 1X10%micTHE L. SILRIEERK 300 21 iT 5041
@ luminol (Boehringer Mannheim, West Germany) &% A, KILET
37C, 109%ELL. EVTREETO016M/1 NaCl iwBEMLONHKEE
RRKIURZRSHELT504 MA, KibH — 7D peak C. L. ZREL,
B A7 counts per minutes (CPM) TR UKL . RIGRT~XTEHLTITL,
BEAEHEE L >

10. #ar¥EWgE
et EEERTEICIE, STAT FLEX NEC PC-9801 (BAEBR, HF)
AHWT, x*MBE, Mann-Whitney REBL EE2FEL.

= g
. EBRIKEALALZKRKBEORME oK
AKBEO U-1D2oERLIEHARKBREOLRRMAE, U-2 o fElLT LK
BEO2 XRRMAE, U-5rofERLARARBEO XFEMFR, iInd&y
T50EEHEO>KBE U-1, U-2, U-5 omaEE LT, 1,280f50%F



Difco tBMABEOL, 06 REMFIX, F YT 3
OMBEERO>KBE U-3, U-4DMARERICWTNs 640 EOFRE THRE
ZaRLl. UL, WFnOodiMm&E L & 20 U ELOFRTIE, tho O HiE%:
RORBEOMBAARE L OMICEBELZETD L L »7. 18, 1075 K1 KR
RPIMAEE U-5EHFI 2560 5% ThELZTRLE.

T, MBHEHMERENAE TR, KINFEREAREETH S U-5 Y-1,
Y-2 ORI L T32050FRTITREAR LY, KIFEEZFZLLL

RMMEE THREEZRL.

U-1, U-2 U-3 U-4 B-1, B-2,&B3 20 tOFRMETIEES
DD -7 (Table 3) .
Table 3  Bacterial agglutination titers of the
antisera used in the present study
Anti-O sera®
. strains | u-2 u-3 U-4 u-5 Y1 Y-2 B-1 B-2
antiserum
E.coli O1 antiserum X1,280 X204 X204} X20} X20| X1,280 X20) X20) X20}
E.coli 02 antiserum X201 x1,280 X201 xX20 | X201 X201 X1,280 X204 X20 |
E.coli(04 an)tiserum X204 X201 X 640 X20 X201 X20) X204 X20 | X201
Difco
E.coli(OG an)tiserum X200 x20} X20} X 640 X200 X201 X20{ X204 x20 |
Difco )
E.coli O75 antiserum X201 X204 X201 X201 X1,280 X201 X20{ X204 X201

Bacterial suspensions (10° CFU,/ ml) were heated to 120°C for 1 hour and were mixed with serially diluted antisera.

Anti-K1 serum*™

U-1

uU-2

u-3

U-4

uU-5

Y-1

Y-2

B-1

B-2

Neisseria meningitis
group B antiserum

X201

X20)

X20)

X201}

X320

X320

X320

X201

X204

Living bacterial suspensions (10° CFU,/ml) were mixed with serially diluted antisera.

" Numbers indicate the difution titers of antisera.

2. Ro#RBEOTREY
Ko nE8 UL KIBETISHEKD S B,
ki ABUD 7 #kh 1 8k, control @ 28 Bkdh 2 BkDET 3 BRicE D LNtz .

120CM#kic X A &% L 72 rough
O



FRG S rough BEBR Wi

2RI OWTHRST L 2.
01, 02, 04, 06, OT5 OS5 EDOHED S5, O1 i APN T 3/12 ¥, CPN

T5/19 %k &, control (1/268) itk ~NTHEBEEZL BBEasNnE (WFnb

5 RICDVT, K1HIE, P-f filEd 78 #

p<005). K1#/EIZ APN T5/12 % & control D 1/28 Kriclk X THEBIL L

CEHo NI (p<0.005) . P-f Hilliz APN T 7/12 % &, control @ 4/28

BEDbZLAoN (p0.005) . TNSHE5EODO HFED> L—2%HE L

TVEREBHEOFTP-f PUIRERBFICHRE LTS KEEIZ, APN T4/12
BR&, control @ 2/26 RICHNTHBIEHETH > (p0.05).

% 7,

Ki1 i %ZEKBIcEE LTS KEFHIZ, APN T3/12 % &, control @ 0/26
BiclkRTEZL By Ot (p<0.01) (Table 4) .

Table 4 Numbers of serotypes of E. co/i obtained from
the patients with UTI and normal control
K1 one of five | one of five p-f
01 02 04 06 075 rough P-f O antigens | O antigens
antigen with P-f with K1 with K1
A) APN 39 1 2 0 1 0 5 — 7 4 3 2
(12 cases)
B) CPN —5 2 1 3 1 0 4 7 4 1 1
(19 cases)
C) AC 0 0 0 1 1 0 2 2 1 1 2
(7cases) |,y 44 *3 *3 1 %2
D) NS-UTI 0 0 0 2 0 0 0 3 1 0 0
(5 cases)
E) ABU 0 1 1 1 0 1 0 3 2 0 0
(7 cases) R
F) control L.1J 0 2 3 2 2 14 4 2 0 - 0
(28 cases)
* 1 P<0.05 *2 P<0.01 *3 P<0.005

Abbreviation

UTI : urinary tract infection

APN :acute pyelonephritis

NS-UTI : non specific urinary tract infection

K oBRESNIERBADEREBICODVT,

ABU : asymptomatic bacteriuria

CPN : chronic pyelonephritis

AC : acute cystitis
P-f : P-fimbriae

NMED3IEORNBEMAEOMFEERS E, OlHiF & P-f MHIKEEOHMA R
o (p<005), OfMME KIHE, KIfif& P-f HiFiIKIIE ELH
BizED SN h -7 (Table 5) .




Table 5 Correlation between various antigens of E. coli
K1 pP-f +) -3
P- P-f (+ P-f (—
or Tl ki) Pf () ) (n)
O antigen K1
01 (n=9) 1 l‘ 6 T l((r:=(1—;)) 5 7
02 (n=4) 0 2
* %
_ K1 (=)
04 (n=6) 1 L3 (n=66) 21 45
06 (n=10) 1 1
075 (n=5) 2 2
rough (n=3) 0 ) 0 The data are compared between e.ach O antigen
and K1, and between each O antigen and P-f,
other (n=41) 7 12 — and between K1 and P-f.
* P<0.05
P-f : P-fimbriae n : numbers

3. RIBHEODOER=R

Y-1,

Y-2,

U-5 B-1, B-2D5%DKBHED *H-Lysine Ei#HEK L,

EFNZT0 24x107° cpm/CFU, 1.4x10°¢cpm/CFU, 1.2X10°cpm/CFU, 0.9
%10~ cpm/CFU, 1.9%10 °cpm/CFUT® - 7= (Table 6) .

Table 6 3*H-labeling indexes of various E. coli
strain Y-1 Y-2 U-5 B-1 B-2
01: H7: K1 02:H4: K1 075:H(=):K1 0O44:H18:K74 014:H(-): K7
Serotype P-f (—) P-f (=) P-f (+) P-f (+) Pf (+)
a-hemolysin(+) a-hemolysin(+) hemolysin(—)  hemolysin(—)  hemolysin(—)
Labeling index
24x10° 1.4X10° 1.2X10° 09x10°* 1.9%10°
(cpm /CFU)

An innoculum of E.coliand 37 MBq of *H-Lysine were mixed into 250 ml Luria broth medium and incubated at

37°C overnight .

The bacterial sediment was obtained by centrifugation at 10, 000 rpm for 10 minutes.

After washing three times with sterile 0.15 M /I NaCl, the organism was finally suspended in 30 ml of sterile
0.15 M/1 NaCl (8X10° CFU,/ ml).



4, KBHOERF
B-2HORBEKALIFlPOoOSZHAMKICLZEHNEREZA 5L, HIMIK

KEBEINTED comiZFME L bIRBML, 30 3 THKRD cpm (318cpm)

ZRL, BBRIT 173%ThHh -7 (Fig.1). Y-1, Y-2, U-5 B-1, B-

cpm

400

300

2001

100y

T T

0 10 20 30 45

Time (minutes)

Fig.1 Kinetics of human PMN engulfment of 3H-E. coli
B-2(014:H () :K7:P-f () : hemolysin ()]
The mixture of PMN and 3H-bacterial suspension
in 8% pooled serum was incubated at 37°C for 0,
10, 20, 30, or 45 minutes. °H incorporated into
the leukocyte was counted by a liquid scintilation
counter.



20, BEMKAFILSOEKAMBKIKES 303 TOERRI, Y-1#%E B-

23, ThEN 163+120%,

16.9+28% &,

U-5D343+42%, Y-2D

285+45%, B-1M300+6 0% ik XTHEIEVWEEREZRLEL (p{0.0D)
(Table 7) .

Table 7 The percent

phagocytosed E. coli

by normal

polymorphonuclear leukocyte (%)
strain Y —1 Y —2 U—5 B—1 B—2
01 :H7:K1 02:H4:K1 |075:H(-):K1|044: H18:K741014: H(-) : K7
origin P—f (=) P—f(-) P—f(+) P—f(+) P—f(+)
of PMN « -hemolysin (+) | «-hemolysin (+) | hemolysin (=) hemolysin (=) hemolysin (—)
28 Y m 142 22.6 37.2 21.0 19.2
26 Y m 13.5 33.5 33.0 31.0 20.5
23Y f 17.2 24.0 38.1 N E 14.8
33Y m 17.0 32.5 355 27.3 14.0
26 Y m 17.4 30.4 27.6 35.2 145
28 Y m 18.6 28.2 NE 35.3 18.1
mean 16.3 28.5 34.3 30.0 16.9
+SD +2.0 +45 +4.2 +6.0 28
E—— J
L * %
I : * i
* P<0.01 | " * {
Abbreviation PMN : polymorphonuciear leukocyte, m:male, f:female, Y :years old,

NE : not examined,

5. REBEFDBHEKIL

BE-2 %% B 72 pooled serum® 5,
KBOIBEERR, MEEBEOMMICLE S >THEML, Mi&20% T peak i
Lo L, EBAFROBICLZEREARZ, WInbs%aigk &<,

ZELI.
MEBZEO FRICKESBFEHEOHEMBEAD SN, >/ (Fig-2). Y-1,

2, U-5, B-2D5ICODVT4HED 20% pooled serum K & B

B-1,

SD : standard deviation
The percent phagocytosed E . co/i by PMN was counted in duplicate after 30 minutes incubation at 37°C.
The calculation is as follows.
The percent of phagocytosis of PMN=(mean cpm in leukocyte peliet,” mean cpm of initial mixture) X100

10, 15, 20,

25, 40,

50 % DREE

Y_.



% of bacterioimmunolysis
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Fig.2 The percent of bacterioimmunolysis of E. coli

B-2 (Q14:H() :K7:P-f (9 : hemolysin () by
the wvarious concentrations of pooled serum.
The diluted pooled serum or heat inactivated
pooled serum (56°C, 30minutes) was diluted to
5 10, 15, 20, 25 40, and 50%, by 0.15M/]
NaCl containing Mg .

@®-@® : pooled serum, X —X :heated pooled serum
The percent of bacterioimmunolysis =

(mean of cpm in supernate /mean cpm of total
bacteria ) X 100

HRAEBRALILETAH, U-5035+06%EEBEL, RVWTB-1D 142+
18%, Y-2 D 172+28%, Y-1D345L18%DETHO, wWIFnd B-2
B 63.8+28BIHNTHBRBHESE S, MEEKEERLL(0TNG
p (0.05) (Table 8) .



Table 8 The percent bacterioimmunolysis by pooled sera
strain Y—1 Y—2 U-—56 B—1 B—2
O1:H7:K1 02:H4:Kt1 {075 :H(-):K1j044: H18:K74|014 : H(-) : K7
pooled P—f(-) P—f(-) P—f (+) P—f(+) P—f (+)
serum lot No™~ « -hemolysin (+) | « -hemolysin (+)| hemolysin (—) hemolysin (—) hemolysin (=)
1 36.6 19.2 3.1 12.2 63.9
2 348 13.1 3.0 15.4 67.4
3 32.3 17.9 4.0 13.0 60.6
4 344 18.4 4.0, 16.0 63.4
mean 345 17.2 35 14.2 63.8
+SD +18 +28 +0.6 +1.8 +28
* * * *
* P<0.05

SD : standard deviation
The precent of bacterioimmunolysis was counted after 2 hrs incubation at 37°C

with 4 kinds of 20% pooled sera.

The calculation is as follows.
The percent of bacterioimmunolysis={(mean cpm of supernate,/mean cpm of total bacteria) X 100.

6. SEELCOBE, K PUE DMK

U-1 (O1:H7:K1 (> :F11:P-f (¥ : hemolysin (- ),

U-4 (0O6:H

(<) 1K1 (= :F12:P-f () :hemolysin (9], U-5 (075 :H (=) :K1:
F7:P-f () hemolysin ™ ), B-1(044:H18:K74:P-f (+) ! hemoly-
sin(® ), B-2(014:H(®) :K7:P-f () : hemolysin (=) ) OEHEZHL
T, 2 ENO01, 06, 075 044, Ol4 DHFEEME L, S5k Y-2 (02
H4:K1:P-f () : a-hemolysin (¥)), B-1, B-2 DEHKEZHVT, KI,
K74, KT Ot %Z1T » 7.

Y-2 (02 :H4:K1:P-f (=) : a-hemolysin (D) » 538 L7 K1 HiF%E

BEE Lo RIMER I, HiBEBERAEE RMAE T 2556 SARMAEI TREL L

25, MABENRERMECRLLBELRILL-T.
(<) :K1:F7:P-f (4 :hemolysin (=)) » 538 L7075 LRI,

_.jj, U-

5 (075 H
MR

HOT5 RARMBE T 1,024 EE THRVEEAEZR LA, NBHHEERERRIME




KREBEIRO NG L /. OO, KKKV TS, FEHKICEERID
KREBERISTHRILMAELORIEE A 1H, FAKROERTH - 7.

Fig.3 Immunodiffusion figure by the Micro— Ouchterlony
assay. To the center well was added 10#l
of O75 antigen (500 #g/me) extracted from U-5
©O75:H(E) :K1:F7:P-f (+) ‘hemolysin (-)].
The same volume of anti-E. coli U-5 rabbit
antiserum, anti-O75 rabbit antiserum, 0.15M/]
NaCl, and anti-group B neisseria meningitis
rabbit serum were put into the wells No 1, 2,
3 and 4, respectively. The central antigen
created an identical precipitation line against
the wells No.1 and 2.



O75 ilEE LD well L AN, U-5075:HE) :K1:F7:P-f (P :
hemolysin () MALXE (M ABEOTS) MF L ST U-5 AEREME
(MABHEOISK1) 2RIED well iKWz Micro-Ouchterlony T,
well EORiIcE@E LAc—FKDOULBEIEH SN (Fig.3) .

DEHFEHLCONE, KAKERER 100#g % Ik DRBKICHEMRL T,
#H, hexose, Y TIVEE, 230, 260, 280nmDBHEEI OO THE LR
% Table QiR L. EHRERVWINOOWE, KHES dry weight 1002g
Bl 588 LT TH -7, hexose 5 EDO KR TIE 25~504g/1004g
dry weight L BRI EZSEN T . KHE T K74 13 35#g/1004g dry
weight EZ2<&FnTuch, K, KTREEUTFTH-7. vy7rBIEO
RETRBETE I, K1 TiE 704g/1004g dry weight LZBREINTL
7o, K7 Tid 5.62g/100#g dry weight &VE T, K714 TRRELTTh-
1002gm D O PLHBBROBEE F, wFNnd 260nm T peak 2R L,
020~038DTh »7c. 1000gmDKHIRBREROBHKEIIR, WTFHd 230nm
s peak T0.05~0.17 DEITH - 12

Endotoxin @E¥ d, OME T WI N & 5x10° endotoxin unit (EU)/mt
DEEBETH -7, KERTEVWINE64~319EUMERLIcICBE L
» - f (Table 9) .

o+

Table 9 Composition of extracted various O, K antigen

of E. coli
O antigen K antigen
01 06 075 014 044 K1 K7 K74
protein*’ 24 3.0 4.0 38 28 ND ND ND
hexose*' 38.0 33.0 40.0 25.0 50.0 ND ND 35.0
sialic acid*' ND ND ND ND ND 70.0 5.6 ND
Absorbance*?
Age - | 0101 0194 0200 0137 0186 | 0057 0089  0.165
A;gg;m 0.209 0.366 0.387 0.205 0.375 0.029 0.056 0.111
1
Agonm 0.113 0.191 0.191 0.116 0.192 0.019 0.042 0.100
Endotoxin*? scale scale scale scale scale
(EU/ml) over over over over over 319 64 10
scale over : 5X10° EU/ml LIE ND : not detectable
*1: 18g/100 g dry weight *2: 100 u g dry wieght,”ml distilled water



7. OFiE, KFFa®umme L& s0SKAMERY S +» —vikfEREC. L.
iE o Rw

Peak C.L.value
(X10* cpm)

300
250
200+
150
100+

50

0 20 50 100 500 1000 ( ug/mi)

concentration of 06 antigen

Fig.4 The peak values of luminol dependent
chemiluminescence of PMN stimulated by
various concentrations of O6 antigen-.

A maximum peak C.L. value was obtained

by 750 4g/mf of O6 antigen.

U-4 %> SHE L0 UEAR O TRIGER O O fL/HEE 20, 50, 100,
250, 500, 750, 1,0004gm T C.L.WEWAEZMEL L. peak C.L. {HIZO L
D 50ugmt > o ER LAY, 7504g/ml Tt 163.5 (x10%cpm) & kb
C.L.%27-"L, 10004gmeTI3 155.0 (x10*cpm) &{&TF L4 (Fig.4) . U-1,
U-4, U-5 B-1, B-2hoznnensn@LcOHE, 01, 06, 075 044,
014 @ 2504g/mk TD peak C.L. {EXRELHERIE, O1 AT 1057+
13.0 (X10*cpm) , 044} T 106.7+21.4 (X10*cpm) EE WV EHMER



C.L. fl#nra@oon, thoREDHELHRTERLENLBONL
(Table 10) .
Table 10 The peak values of luminol dependent

chemiluminescence of PMN stimulated
by various O antigens

Oantigen
01 06 075 044 014
human PMN
2Y f 99.4 82.4 39.3 94.3 82.3
29Y m 86.8 70.3 234 109.2 70.3
28Y m 117.7 66.8 35.4 133.1 105.9
33Y m 106.2 77.7 19.9 107.9 63.9
20Y f 81.1 69.5 231 69.5 50.1
27Y m 112.2 91.3 411 95.3 78.5
34Y m 117.9 92.3 29.5 121.6 88.4
1Y m 109.1 93.1 243 97.0 52.4
28Y m 1156.2 117.5 63.5 142.9 119.1
27Y f 112.0 598 - 441 95.9 47.9
mean 105.7 82.1 34.4 106.7 75.9
*£sD 130 *£17.0 +13.3 +214 +239

* 9

— |,

*1 ]*2 v l *1
*1 P<C0.05 *2 P<C0.001
PMN : polymorphonuclear leukocyte, SD : standard deviation
m : male, f . female, Y : years old

The data indicates peak C.L.value (X10* cpm) stimulated by 250 ug dry
weight,” ml (final concentration) of O antigen.

Y-2h oMt LA KIE2HOTRIGEERE 10, 25, 50, 100, 250,
500gml T C.L.i&HEEFA T, peak C.L.{ERKHEED 104g/ml o &RE
OLREESR SN, 264gmi o 2Mic LR L, 2504g/m T 2852 (X10%cpm)



Peak C.L.value

(X10* cpm)
300,
200
100+
0 T T T ~T T

20 50 100 500 1000 (nrg/ml)

concentration of K1 antigen

Fig.5 The peak values of luminol dependent

EEREEEZRL,
2, B-1,

chemiluminescence of PMN stimulated by
various concentrations of K1 antigen.

A maximum peak C.L. value was obtained
by 250 #g/mt of K1 antigen.

500 4g/mt Tit 226.4 (x10*cpm) LK TF LA (Fig.5). Y-

B-2bhoznZnn#LILKHE, K1, K74, K7 1004g/mt T
BB LU ZHEMEK peak C.L. i3, K1 i T 202.8+69.7 (X104 cpm),
K74 JiEITI3 2544 591 (X104 cpm) & K7 HERHNTEbH TEVESE

& o7 (p<0.01) (Table 11).



Table 11 The peak values of luminol dependent
chemiluminescence of PMN stimulated by
various K antigens.

K antigen
KK 1 K7 K 74
human PMN
26y m 178.0 55.4 229.4
21y f 186.7 45.6 265.5
29Y m 184.6 343 2447
26 m 143.5 NE 204.4
28 m 3422 50.1 317.2
27Y m 240.9 54.9 3423
33Y m 143.6 25.3 177.5
mean 202.8 44.3 254.4
+SD +69.7 +12.1 +59.1
I I R
* P<0.01

PMN : polymorphonuclear leukocyte, NE : not examined

m : male, f . female, Y : years old

SD : standard deviation

The data indicates peak C. L. value ( X10'cpm) stimulated by
100 ug dry weight,/ml (final concentration) of K antigen.

% E 3
RBEEOOHE, KIFEREC I RMKGERLISPEBEBERIE, S5
phage typing W EBABAEMLFHAINTVS. SEIDERIKHEAL LK
BEOXRMA X, LM TIEMRLAMAE, Difco HBL bMAMEHEICH LT
640~ 1280 5 TEE%ZTL, WFNb D ORFEROMBAMKIGHE LI LXK



G EH S, £/, BRUEBEAEFZENFEZAVCCEFEORBE & OFEEE
RIGTHd, KITMEFRBEHRII320EFRMAETITREZ DAY, DK kL
RRXNIE%ERD P - BEMERIFCIKREGE K1 fiE & BRFHIIR
XEBRBEOHEESISNTHD P, SEORMEK &5 HEBERIGTO
OB, KFMBREREHLES EZELKL.

R DEKONFEREWBEOBRER S &, RERPEFEORRELEDN
3, 01, 02, 04, 06, OT5 DHE®D S H, Ol HEH APN, CPN @ LR
BERGE TSR EIN, KIFRZREYT 3 KBE I APNTEZ CHBELTY
fo. ¥, P-f BHKBES APN TE R &/,

CDOXHIICHEDOREL LHRBBELE TS RSN EHE LTHE,
INSDOONFEREKREED P-f FLES hemolysin £ < FT 2H &L EZ
SNTHH"Y, ONBERCINSOERRFO~-—H-ThsEEbNTNE .
SHOFKAZDHERTS, BFLAARBRBRAEREZONEAREABEIK K1 LR
T3 P-f iIFARETI2HERL APN TEERED . &5, T 5D
OMFE D55, Ol MERERBEC P-f HELREAMKICHEEGT 5HENEZD -
frEd, ONBEN-H—ThELVIREBOITBEDOTIRVLEEZ
stz

—%, KIBEHEAEKBEIC> LTI, APN DA RMEERERDEAE
ELTEDONBET ENE L, HEORERIGICEN T 2 AKBHEOBHERT O
—o & LTRREDBESNTELY 2, P-f REKBEE, L
FREGEERE D a-D-Gal - (1—4)-8-D-Gal » 5705 ZHEKICERMicEE LY,
RBEAONPBRBEICEERRTFEELONTVS . Chd KIHE, P-f
HB I3 pyelonephritis TH RSN B &K ELL @EnB L0204
DERIL—HLTOLL.

L2L, ONESCKRELEOERRFLERICKRETIHEEBCOHNTRIN
FTHEORFINTOVLRY. 22T, INoD0HEMBEEH > KBEAEE -
TEHOMKBE, MBFEERSEBRIT L. o, iREZMAELTEZE&A
MEk C.L. RIGICKTd 2 BEEKA L, O P K JUR O 4 4K 8 0 8k o 5t
+5RIGH AR L.



SH-Lysine T label L7: KIBEOEHRIF 09~24x10° cpm/CFU T,
Miller 5'* @ Staphylococcus albus ~DIEIHE 3.8 ~7.5x10~* cpm/CFU &
ERTHLILEOEDIP-T2. LL, i3, —A0B7 7 bEHRETHO,
BT LEWKEEMEOBRSRKELSERL->TVWEDT, BPHEICERENE

CHBITERVWEEZSNS.

BEADEHAMBROZHWERE TR, 00RCEAKOEEREAD .
znid, Miller 5%, Peterson &' O@ELAET, £&EIMKOEOER
BEBBOSbILETTEIEEAOCNT:. KBEED3O N EBRDODEBRERN L
78R, Y-1(01:H7:K1:P-f (=) : a-hemolysin ()] & B-2 (Q14:
H(E) K7 :P-f () :hemolysin ()] ® 2 EOKBEH, fhd U-5 Y-2
B-1itlt T, ARRVPEDL 1. —ic, KNFEEFH>ABE I, £2&AM0
ROBERIEIREESLEbnTH Y, B KIRFREXRBHEIER
K BIEARAE N E VI BEGH 2. LhL, SEOHERTE, 4TL
b Kl EBGHABEP T XRTHONELZHE O RBREICHNTERARSE N E
BRSED T, —F, SHKAMKOERICHT 3 KIEEDER I DWW T,
O #t/f, outer membrane M5 3 2 LEbhTW3. $/, AREFIRD
BAEEN500mOsm/k gl ETRIBIHICIE TS5 L biEmMasnTH D, HK
DRIEDHTRKABRLUAOHGELCHBOREAN F&8E5 LT, £&AM
Ktk 2B BFEHBECENLIEDILEEZONS.

Pooled serumiC X 2 KIGE O RBERNXING, [ME BEDEICE - TH
HEMSEML, 20020EBEOME T plateau WKE L. EF/mMmBTIR
pooled serum DR D S5 BRIEDBEEHERB L LB Do - EMS, TOD
Mg & 328 RIGRA&EEN S E O thermolabile opsonin A F B &E %
HoTWwadEZELoNT., 20%0RBEOMBICE B2 DKRIEEDBEHE I,
K1 inREEXRBEELS, BERRAKRBHEO B-1 (044 :HI18:K74:P-f (+)
‘hemolysin (-)) & & b ITEEBEKIBED B-2 KEXTEERIEVWEEEA
~L, MEEFELBED SN, LArL, AL KIREREKTS, U-5 (075
HE) (K1:F7:P-f (4 hemolysin (), Y-2(02:H4:K1:P-f(=
: a—hemolysin (D), Y-1DIETHEEEIZI35~345% ERSBEEHNAS



7. Kl MR EREBE P MEORESEEA I L TR 2R3 WER1

PINA S H 50T 31055 p8, i i KOG i KR8 T <, smooth
lipopolysaccharides b EEHLME A L TWVWEEEbh T 5. Hughes C.
5N, RBEREERABEOORFEOER L MAEOREBEEKIGICKT 5

T2 THEFT L, 01, 02 O4 W EDOMRKBEARBREIOFZOBEK

IS L TREZHHENRZ OV EBRRTBY, SHoERE, OVNFEOEHOE L

bEFRLTVWILEEZONS .

CokHic, RKGRHOEMRSEFRCKRITEEERS L., cnEToH
ETH, HE2BRAEFEALAEBRRELZ VLD, tHoFOEEL+EETE
W. 22T, OfLlE, KHROSEER%EZTTV, OHE, K {iEO O MmEKE i
e BRI ERET Lic. SBEME LcnTnOE S RIERMBREERIL T
HBREAMECIGS RSN, £, OHFEIE Micro- OQuchterlony T & £ 5
OME L —ADOhBHEEEHSTED, ZOMEb r+¥47—7 2T 50,000
EUMLL E D& endotoxin dEHAEZRB LTV, KRG M+ H 7 -7 2
b T300EU/M E TTH 745, 1EU/M I E. coli O111: B4 O 354pg/mé iTHH
24 5DT, endotoxin DREEIZ 01U TTHS. KINBEI YT IVvEBEE
e, SHOoMELAZONE, KRG, FBXORELHBULACHEKERL
TED, AR INARESENEINILLEER .

INSORBAFEYME L TEKANKC. L. #llELIETA, ORIFT
GO HR&EO44 uimhs, MoRREBIch~RTHEECSGW C.L.EAERL .
O#iEiE, ZDOEKRSD TH S lipopolysaccharide D 5 5 lipid A H»EMMEKIE
AR L, BMREECEELRETARTHELEELONTHO®, On
ROMEHICE 2 AMBEREEDER lipid ADEHFROBRLEVLHIREY S
HH. SPROFERIT, O1HE, 044 FURH, #hd O HLFIC LN TE & A M Ek
EHBREERIEESABVCEERLTVWEEEZ oM. —HKHETE,
KIfifs K4 HEPEERO KTHRBIIKXTHERECLSVWEZEAMKC. L.
FEAEEEE > ENBoN. KMNBEOZKAMBKC 4 % fil#itic o
WTid, GRIOESBKNEEZDEEL THBELIREIRZLCGHTRIAYD
b, KBHOEKEE > TEUBRELEZMNELLBE  ckds, Kt



BoEgicts R RoONEL->HEVIERPBEOSNTVS. L2L, 2O
BECRONIZ IO BEZEEKEHOVEERIMGOMNEOEBELE N T 5 LE
BHbH. H-T, SAOEBRIKAFOBMC L 2 MERER B ERD D
B EERTHANBHTIRELEEZLNS.

Pb, BERSBEROZRHBUOSHERD S, LIRS EE M RIBEIC
BEEDTCKRonNtKEBEEH o - VYDBEETBIEB I PRI, THS
DEWE P-f TLEPREIEMATIOD receptor IKFHFEHL, Kl BEAFHESE THE,
ML 5 RBEAERKISICEENLRL, BEDOMEPL KINFEEKR>DET
3, ZHAMKICE2ERICELTROVIEHBIREZEA &, BRERFTO®EH
HEEEL+EE T 2bDLHEEIN L.

| i

MEKRZBILHID, HEE - KM EEDL - BEHRRICEHO-LE
4. %, EECEHERECLEZOAEHEHR, 4O CIRERIS &L
DTWHECTLZOINEREHEEEH —E, 755 e RE KR A S E R
AEDERICEBLEST. KIRICHI > T, E. coli OMFBRIEE LT
2%, E.coli DHE5Z LTORFLOEEL THEHEREFRMES 15 KB H
—4ett, E. coli 55 % LTS 0 I B KBRCKZEA B #E P ik 2 i B8 Bk IR
BHE Zmakrskd, AORELSE, BEMBEAEZRNBLES S LTORILL
FeANEEAERER LHEBREE, RBREEICHEELRLET. UB,
KX DOEER, FROHABTRY2E: CER1E, &M, F22MHE K
IR S (B2 FE, B, H26 HaANEEBEES (P34,
AL THERELK.
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