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ANTIBODY RESPONSE TO P-FIMBRIAE OF ESCHERICHIA
COLI IN PATIENTS WITH GENITOURINARY INFECTIONS

Shigeru Kanai and Koji Miyake
From the Department of Urology, Nagoya University School of Medicine

Norio Agata, Michio Ohta and Norio Kato
From the Department of Biology, Nagoya University School of Medicine

The serum antibody response to P-fimbriae of Escherichia coli in patients with genitourinary
infections was investigated with enzyme linked immunosorbent assay (ELISA)for P-fimbriae-specific
IgG antibody. 1) Female patients with acute pyelonephritis had a significantly (P<{0.01) higher
titer of serum IgG antibody by ELISA, compared with patients with acute cystitis or control
subjects. The prevalence of positive serum IgG antibody response was 65% in patients with
acute pyelonephritis. 2) Patients with epididymitis with high fever had a significantly (P<{0.01)
higher titer of serum IgG antibody by ELISA, compared with patients with epididymitis without
fever or control subjects. The prevalence of positive serum IgG antibody response was 60% in
patients with epididymitis with high fever.

Therefore, 65% of female patients with acute pyelonephritis and 60% of patients with epididy-
mitis with high fever are infected with P-fimbriated E. coli. The measurement of serum antibody
response to P-fimbriae must be helpful for the diagnosis and the antibiotic therapy of epididymitis.

(Acta Urol. Jpn. 36: 1-6, 1990)

Key words: P-fimbriae, Immunological response, Escherichia coli, Acute pyelonephritis,

Epididymitis

&

Bhics  OHBEEFEFEF N BEXE S W e BET
b, ABEHIIUBEREBLABEORL Y OFEEEOF
THRLISEREEOEVCRERFEEMETH Y, 0K
FE L REE LML R T A RE D L BB &t
BEHALMCIRY. CoERSE, WEORE
ERBECHETSD LT — LORTRE 52,
LivL, TRTCOKBEGSZ O X 5 IckhEEE L
TWBhiT Tk, BEOMOHELETHHEEKT
D%, Ok IENFET SO, RESEEEX
BEoREBMRBEECRSE, ~v/ — ARTH
By RT Type | 8 & = v/ — A JERFHES
¥+ MR #BEckSh, MR BE1X, ve7%

—RERMZ X b PRE, MIEE, SRERSTHMAS
hB&. PRER S vAy FREEED a-D-Galp-
(154)-p-D-Galp FHE v 75 —LT559, P
EBRRETHABEE, NEOSUIAERKETREA
TS L Eo BB BRI S h, BEDEA R REM:
MR CIRMRHEEE 0B DT ERE Sh T2,
REYSE D W LR E BRI NI R e A &
ThTwa A, REBTINCT CrERORENT
bhTwich, ROFRAERE, EBEHETELR
TRERCEETERTY S, FHUCIXREEY S =
L%,

bhvbhil, PREFRERGHEC X528 HE%
BETIL, PHRECHTIHBMO EANZLRS &
EERBELLY. HE, £E0REEBRIERE



2 WRRCE  36%

BT, PEEBHTLmPEMEIETS L
X b, PEREIRK T5 immune response 7t %
DMEFENEHIE L LToFRER OV TRR®T-
. ZORKER, BUHBRBRABHECKTS PHRERSE
KGHOEEULTERTH L L bz, BELAROR
KEE L TPHREFERABEOERLPO1IC Lic.
MNEELKUFE

I. xj&

1987455 H X H 19884117 ¥ T 194 AR &HE
KREEF R BEFRERR SR & X O BIRRB MR 58
ERLZUIHALTF2UBRTLBEEF, RALF
BVEBEBERBE 106, BAREH LEsBE00, KA
@RI R AL 1601, WABF06] Ot ks
LB L ORNIB) I L ORALT226 (&
BEFAS IUCSHEBENLOMNR) +35s LE

ZHEEIOX¥ D X5 wiEDE. SUBEBAT
X, RSB Wikl T e it H OB 52 2
TWBEANS» -1k, REME, ReamiRke
DERMROBEHIBRI L, TBKER T7hbb
38.5°C Pl EoR#LBHE, HR HRBOVThs
DIERTBDI-HHCLH L. SMELsEETr
105/ml Ll kD KBE Y B BB L2 SE O REE L
fo. SHBFREREES ICESEBEEED, BR
BHEREC LV EBNBRBEBOFELTEL, ¥
MUERMERIIETH A bR L. BELELRD
ZENIER, B S X CEES oBKERC LT
W, 38.0°C LU E o REh % B T-fER & Fesha Tl e
o TER E KB UTRA Lz, BiiiriRso2
BERIREER & AICIREAT R, T 7o b b BRMERE
(400f%) = THINIRRH I 10ELL Lo ARy 520 5
BACZE L. WRE Lic26loRAB L REME
BRIGELANO TR CRESHIIREZZ Lb0T
o Filo, SHEBEPKES, BHEMTIRAENS X
URRILTN0RE 6 # AL REBOBEAE o2
EARERIR TV 5.

2. Hk

(1] HEfkEEm

AUBEBLEES IO EELEEC ST
PRI AR e & 2, T RUBtAEER
I OMBHATI IR EEC ST RIERIOB L 28 1L
fod BN TVCEDCmEY S8 L. 28Es
FaBEEOMBL, 5 BLAPMCERM UiciiE & 108 B
HiEm UicliiE & K L CRE % T -7

(2) PRHREHFEOKH

PHREOKEBITCEBME L AETT -1 T

=
1%

19904

bbb, HED B EFREL L Y F I hic PPA
7 A BEMER T T P REREKBEROIFEEY:
TREA CFA 59T 37°C, 48 L Tx i
Wb 7 vy A — R BCTHREYSEEL, BvE
LBREE, S0%MEHEN % 7\, BohicikBSE
% TSK G 3000 SW GGEEWZ) #H\CEERk
st /T 7 g —hHER L. buffer i2,0.25
% SDS, 100mM NaCl, 10mM Dithiothreitol %
nx 7z 10mM Hepes #% B\ 7o, R ULCEEN
Fix SDS-PAGE! T &op v F&ERLI.

(3] ELISA ¥

Dodd 6D HEEEDEFD X SR FT -7, K
L7 P (1 bicarbonate coating buffer (pH 9.6)
ISR LR 400pg/ml & L, ELISA A 96 /T mi-
croplate (Greiner ¢&) D4 well KB LI-PRE
HEEBKE 50 pl So5EL, 4C CT—HEBELE
LU fo. JEEIME L HUREBRE% 4 % bovine serum
albumin T%E{R 2 ¥ block L, phosphate-buff-
ered saline-0.05% Tween 20 (PBST) =T 3 [mlgki%
%, BEAEFCRTIOERMERS X0 1 ADBEDRE
ADz2 v - 50 pl #4FEL 37 °C30 5K
. MEYERERSBE00ZFRD peroxydase
BE#bie + IsG v ¥FmEF (7, <AH) 0pl 22
Rk & LTk, 37°C 605RIKIG S €7, o
phenylendiamine * AW CRERIEX TV, 1054
2N-H:80 € KIGEIEHE, 492 nm k35 %k
ExthZhille L.

4] bifhfiioRE

[f— microplate IZ F1F B EDREAD 2 v ¢
B - AIMED 100 EHFROBRE LA URLELTRT
FROEDO FRER &, T o B o Hifkfis L
fe.

HEBEBTH L -T2 bhi-EUHBEEAE
LU BHEENADORBTH B RALFRBEL2ADH
B0 P+ 3 HEEREL 7105 Th Y, BELE
%3 LOBHERIIB R ON R TH 5 AR FHRE20
Bl Gl 0 3 + 3 fEEEEEII68ETCH 1D
T, 800FELA L& BEL LR L LHiMrNE & b,

BN BB EORN, HibMiaaBEHm L%
Wilcoxon A FIBRE T - 7c.

¥ 2

1. RBEEO Al

BRALF220, BABF20600 Hifkifis £ 400 £
LT Chote. WEERC L -T2 bhiifkifioF
BIIZhZEh 1718 ALTF), 1628 (RABF)



&3, 3h : REMBRYUE « KIFEPIRE 8

Titer
{reciprocal ditution)

NI]H oo
32001 °
1609 00000
800 ° LX-X-XT-X-]
480{coo -] LX-X-X-] oo
200 Egggg goooo 00000000
mu-gggoo oo coo co
Acute | =5day | =10day
bontrol | ystitis_[Acuto Pyslonephritis

Fig. 1, Distribution of anti-P-fimbriae antibody
titer in ELISA with sera from control
subjects and patients with urinary tract
infections. =5 Days: Serum obtained
within 5 days after the onset of acute
pyelonephritis. =10 Days : Serum ob-
tained 10 days after the onset of acute
pyelonephritis.
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Fig. 2. Distribution of anti-P-fimbriae antibody
titer in ELISA with sera from control
subjects and patients with genital infec-
tions. Fever: —: Serum of patients
without fever. Fever:+: Serum of pa-
tients with temperature higher than
38°C.
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Fig. 3. Change in anti-P-fimbriae antibody after
the onset of acute pyelonephritis in 29
patients
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Fig. 4. Change in anti-P-fimbriae antibody after
the onset of acute pyelonephritis in 7
patients whose serum were obtained
repeatedly

TeBiETHY, RERIOELBEE S & HAM B
(8005 LA b BUfbfil) HRTHE LM QOB TO
PIMl) ZRT 8y »hs (Fig. 3). 296, #
BomENRZORIBEFELTOTH-7cds, Foditk
OB 55 &, REHS BHUAELI0BH#EORS
DMERZ bhic 4 it Tit, 246 (case 1, 2)
AU O LR A7 B A M0 26 (case 3, 4) 1LH
Bl LR#Rd ih o . RAEHRIOH BB O
MmESZ Rt 3HIK Tk, 24 (case 5, 6)
118 AR & 14AM K o 7o b\ kil 2 e L Cus
7o o 180 (case 7) B\ Tk, FhBBiodifk
AT TH B, EVCTEE»LHEB LT
D, ARNFEMA S LT &b on, HMcEik
Mots (Fig. 4).

2) PUFMmEHESR

PRRE 35 M Hi A RE#10 B LIS o m s



4 WREE 364

B2 ORI 200 CRBRBREEONGMBENERY
BEF Uke. SN 100 55 56400450 [Ehe 345 LT
¥Y, WBEOHBMEs X ORES S B LA O MR
DIRET LNEREE L (p<0.01),  Hifs{ 800 £
DExBtEE T2 L, BERIZ65% (13/20) TH-
7= (Fig. 1).

4. BHEATILIR S B o AT

B 6B LA & RBEBED PN & OB =%
wBDT, 1 BIRERL 1561 (94%) oHfkML 400 £
LFehviatchot (Fig 2).

5. FR 9B E D Ml rp ik

1) HifsffioHes

BEROMED 2 b EE 6 e ST206 X b 21
2T MIET X 5oy Fig. 5 wid. Bk
DOHEML, SHBRBAOBACH_RBERTL
LB LT BHNSH -1

Titer
(reciprocal dilution)

64004
32004
16001 .

800 e [

400 o L ] o o
00{0 ¢ o
100~°_u;4. o
OnSet 10 10 30 Days

Change in anti-P-fimbriae antibody after
the onset of epididymitis in 20 patients.
@: Serum of patients with temperature
of higher than 38°C. (O: Serum of pa-
tients without fever,

Fig. 5.

2) HMmGHESR

38°C D) Eo Sk 507 BEL 1061TH » 1225,
Th b OHUHIL 200 555320065154 L, NBEE
B LORBARD I - e BEO RS ENEE
E< (p<0.01), 6841 (60%) Bt (8004& Ll Lo
HUBED Thote. —FH, RBBERDIH > BER
10A1CH o 7ehs, Fh bOTSMETXT 400 {5L1F
ThHOVBWTH 7. B EELEELESE QF) ©
330 % 3 pTibflifEti %R Lie (Fig. 2).

% %
WO, WRBRRIED 47 =X 2BLT, HERT

15 19904

ELTOMEREOEHENEAZh T3, 2EFE
FroOTERAE THDRKBEC KL, BHEXR
AT % PHREMN virulence factor & LTEET
BB NG oTENED, PREIXISSOT $ VB
oD ABEYERSELTCERA FEALHE
BaeT529, =5 LcMED-»HRBHICES,
PHRECEYYRETH - L X WV BRCHMENESE
ThaW®, SESHEMETAIHRE T, PHRE
L& oXBEKcERAE A S h 5 Type | %
& O 3EE Lo KRR k23, Type 1 #E0D
H7 x4 7, PREDY T 24 7RIiddeE Licit
FEERDBZ EHRALATHANI®, bhbhilfg
EETHEHSC XY, PRECHTHIFIPREC
BREAT 5 Type | BECIBAL KW &%
BHLA? hboWRER X Y PREEEXBEY
BAETHIBEBERLOIE, PRECKHTIHEN
RGN ERT B0, CoRGYHET I LIk
b Type | BEDOZEH T HKBENREETHS
BRBREIRFZhB EELONRD.
SMBFEERACIUL, BRES X OMERNEH
Sh, THLRKREFOERTH D RHLEFREFLY
BRDLNBFHECBEHIASTHS. Lirl, X
¥ EERERT, WThhokRs XOERA KT -
BECRBESHIIREL 3. SEoBEhCE VT
b, BHTRFRBEMD S BI6OIL, EEHB W
R T TR BEL R O e R Y 2 3
ZENTETRR S X CMEROEHE M’ TE Ieho
1o, bhibhil, WHADOHALTEMBEEBLAEED
5 b 1261 (86%) 1% PHREFE ABERLANERT
B, 260F RTi B\ TPRECHT2 ihHk
(I1gG) RERL Tz EBELED. S@EL, &
DIFEGISE - LBAR O ERREENRETH -0
ZHED REEBRYFEC I\ TR L.
BALFBR20 0 Fitkflio Et 17145¢,
B+ SEEEREXTIOECH 1. HoTRALTF
SHEFRELC SWTIE, 800 5L 4 A i ik
OER (B & LTRH%Tok. BEOmmE:
bhic 25ER (case 1, 2) s\ CIi3, RIEHES5H
DI st X hote i o S MG h » 7opd, 10
HUse sl X hic o A By R L. *
T, FAERI0B DI iR X 3 - 204 it ¥ o> S fiG
X, FEHEBE 5 H APk & Wiz 12610 1 3% o HLikd
B LR RF2200 0 Pkl LN BE &2 -1 (p
<0.01). PH#E X T2 HAMBEER % R5Em100
Pt ki S ho - 20810 o Hib i chat+2 &,
136 (65%) MEBMETH 7. LALORFEK L b, BA



S, @b REMEBRIE - KIBEPRE 5

TTRUBEBAEE LT % PEECHTS im-
mune response SR IN, BAXTEEEEEL
BEOSHIIPRESEXGEIVBRETHD LEL
bhte (Fig. 1).

—7, RERCTKBENI/m]l D ERE Ihic
BRALFEMBENLBECK VTR, 9F (90%) D
FUEMA 008 LT () Th . MALTFEHE
MessBE 1L, PH#ER¥$ % immune response %
AUV, HHVIL, BEETHHRABELPREY
BELTCWRWLEONRBEAETCHD T ENTEE
h, EHLERHILETHSHD.

BE, BERKEFIEETSC LRSS bOEH
PBRBEBORVRALTFOSHERERL S 5.
RIEREW THEEBTER L 5 REVEREZZD
BEANEL, BUNILEMMES CHD. UL, E
ROV, BE D QBRI C—Rfic iRy X
HPENEL, T, HEMFEREC XD TTHeh
CRIET B0, bhbhBRENENZETHEE
3, BAEYRETERVZEMNE L. 0 X5 nE
Fliwisid % P RECT 5 HibloRE:, HYns
ks LCRBOBEORY, B0l IU
BEABOZECIFATHD L Bbh%.

—7%, BEEERTREWTRETORAEYRETS
LA LIBEETHS. Furness b ﬁ, BEOR
EE LU LR O WG LEO Y AR
LA, A—0ERBEH IR BPEO I Eh
5, BAEOWECEE LTI E AR oY
TTHTB2, Linl, —BRERTIL, BELGY
FHIT A LIXBECH L5 AGHRBENEREEL
B EMIT LA,

SEDRE HERBEC TS PRECKT Bl
Mo BE Tk, *BEBABTF 2050 FHik 162
5T, g+ 3 SIEEREIL68ETh o7, #HoT
800 f5Ll E &R Hifkifio LR (B &L TH
15 L, BEEAKEZ2006F 66 (30%) XP#H
ERFRGEEGC L5 e Ez bhile, BBORRET
R LGRBEY - LTRETS L, PRESREX
BERR L5 EEL bhle6HixTT 38°C L
Lo RBETRDIN D B B EEAESRTH -
fe.

Weidner 1%, FEMBEMERER EEREE 4B TS
WTHRET R R Z v, 2% DRBRERKBEO R
HThsERE LTV, 5O &4 EDRE
TS L, BELGROBAE TS KBED
BLAYEPHEYRELT WS LELDIS. %
fo, FEREGKORBROBFR, —BRCIBTHEL

Ex HRTULS A8, RHRHE L DR~ AT
B ol WEEMRER RS OB EBARBET
$T, KIBHEARE L 0 G0 s T ORlEL TR
B EAATET AL LORMI EE LD L, BELE
KBTS PRERFABEORY LE~O R
MEEN virulence factor THHH LH 25 EXG
BHTHS. PHEBCHTHOPRGYRET S L
wXb, REEEER TS Chlamydia trachoma-
tis BRYuT L BN b REIT S Z LR TE,
B> CHBYIRBIERHOBIRN TEL LEL LIRS,
B a8 3 P RE KT 5 MR Uk o HES
13, BUEFEBROBE LR Y IEREZEN
ERERT I EIEO BRI —BERTHS.

R bfhdgs & Bir b, BHATZRLT ISV TIRI6H
D5 H150 (94%) T\ THEMo L7 in
Sk T kLY, PHERENEEIEEINIE
ROBEETH B THERIME - EFRE I,

= i

PREG[EAEEL VR LALPRELIREE L
EEMAE (ELISA B) i), RERBEERYL
EBE D PREBCHT 5 MAHEHLHELUTOZ
LEERY LI

1. BALZTEEBLRBABED PRECKTHH
hilivy, RERIOHYHET3 L E&RALR, KA
TFRBRER L ORA LT BN EE O HAMe
BERE (p<0.01), il BHRIZ65% TH -
7o,

2. BALKTFAEBEMAEED PHRECT B
ik, BALFRBEOEME OMCEEELED
1, 90% DA UBMIEHETH - 7.

3. REERDTHABE LEREED PREBIY
T 5 YA, RABTHBE E#xBdhd ok
BABE LK BES X OB IR BE O HLEM
CHAEREE L (p<0.01), HiMEMBHERIL60% <
5 -7,

4. BAGHEATIIIRERE O P REBICK T 2 Hikil
%, RASTHBRO FAMC B R LY BD T
942 UK TH - 7o

AL OB FO—BE, H76E HAMRBBESRSICT
FeR L.
BERABICHID, HEL BEEGIAHEREE UTIE 7B
bR LS, BEREBRICL L OREMKR LY.

X ik

1) Svanborg-Edén C: Bacterial adherence in



2)

3)

&

5

6)

)

8

»

10)

1)

WRATE  36%

urinary tract infections caused by Esche-
richia coli. Scand J Urol Nephrol 20: 81-88,
1986

Kallenius G, Mbllby R, Svenson S and
Cedergren B: The PX antigen as receptor
for the haemagglutinin of pyelonephritic
Escherichia coli. FEMS Microbiology Letters
7. 297-302, 1980

Leffler H and Svanborg-Edén C: Chemical
identification of a glycosphingolipid recep-
tor for Escherichia coli attaching to human
urinary epithelial cells and agglutinating
human erythrocytes. FEMS Microbiology
Letters 8: 127-134, 1980

Kallenius G, Svenson S, Méllby R, Cedergren
B, Hultberg H and Winberg J: Structure of
carbohydrate part of receptor on human
uroepithelial cells for pyelonephritogenic
Escherichia coli. Lancet 2: 604-606, 1981
Korhonen TK, Viisinen V, Rhen M, Pere
A, Parkkinen ] and Finne J: Escherichia
coli fimbriae recognizing sialyl galactosides.
J Bacteriol 159: 762-766, 1984

Vaisinen V, Korhonen TK, Jokinen M,
Gahmberg CG and Ehnholm C: Blood group
M specific haemagglutinin in pyelonephrito-
genic Escherichia coli. Lancet 1: 1192, 1982
Agata N, Ohta M, Miyazawa H, Mori M,
Kido N and Kato N - Serological response
to P-fimbriae of Escherichia coli in patients
with urinary tract Infections. Eur J Clin
Microbiol infect Dis 8: 156-158, 1989
Svenson S, Killenius G, Mollby R, Hultberg
H and Winberg J: Rapid identification of
P-fimbriated Escherichia coli by a receptor-
specific particle agglutination test. Infection
10: 209-214, 1982

Evans DG, Evans DJ, JR and Tjoa W:
Hemagglutination of human group A eryth-
rocytes by enterotoxigenic Escherichia coli
isolated from adults with diarrhea: correla-
tion with colonization factor. Infect Immun
18: 330-337, 1977

Laemmli UK: Cleavage of structual pro-
teins during the assembly of the head of
bacteriophage T4. Nature 227: 680-685, 1970
Dodd DC and Eisenstein BI: Antigenic
quantitation of Type 1 fimbriae on the
surface of Escherichia coli cells by an

15 19904

enzyme linked immunosorbent inhibition
assay. Infect Immun 38: 764-773, 1982
Biga M, Normark S, Hardy J, O’Hanley P,
Lark D, Olsson O, Schoolnik G and Falkow
S: Nucleotide sequence of the papA gene
encoding the Pap pilus of subunit human
uropathogenic Escherichia coli. ] Bacteriol
157: 330-333, 1984
Lindberg F, Lund B and Normark S:
Gene products specifying adhesion of uro-
pathogenic Escherichia coli are minor com-
ponents of pili. Proc Natl Acad Sci USA
83: 1891-1895, 1986
Korhonen TK, Vdiisinen V, Saxén H,
Hultberg H and Svenson S: P-antigen-
recognizing fimbriae from human uropatho-
genic Escherichia coli strains. Infect Immun
37. 286-291, 1982
de Ree JM and van den Bosch JF: Sero-
logical response to the P fimbriae of uropath-
ogenic Escherichia coli in pyelonephritis.
Infect Immun 55: 2204-2207, 1987
Duguid JP, Clegg S and Wilson MI: The
fimbrial and non-fimbrial haemagglutina-
tions of Escherichia coli. J Med Microbiol
12: 213-227, 1979
Weidner W, Schiefer HG and Garbe Ch:
Acute nongonococcal epididymitis: aetiolog-
ical and therapeutic aspects. Drugs 34
(Suppl 1): 111-117, 1987
18) Wolin LH: On the etiology of epididymitis.
J Urol 105: 531-533, 1971
19) Mittemeyer BT, Lennox KW and Borski
AA: Epididymitis: a review of 610 cases. J
Urol 95: 390-392, 1966
20) Wesson MD: Epididymitis: importance of
determining etiology. J Urol 85: 960, 1961
21) Kohler FP: An inquiry into the etiology of
acute epididymitis. J Urol 87; 918-922, 1962
22) Furness G, Kamat MH, Kaminski Z and
Seebode JJ: The etiology of idiopathic epi-
didymitis. J Urol 106: 387-392, 1971
23) Berger RE, Alexander ER, Harnisch JP,
Paulsen CA, Monda GD, Ansell J and
Holmes KK: Etiology, manifestations and
therapy of acute epididymitis: prospective
study of 50 cases. J Urol 121: 750-754, 1979
<Received on April 25, 1989
Accepted on July 24, 1989>

12)

13)

14)

15)

16)

17)



