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Summary

To dectect enteropathogens, we studied stool specimens from infants less than 6 year of age with diarrhea and

age-matched control infants without recent diarrhea in Philippine. Total of 238 Escherichia coli strains isolated

from those infants were tested for HeLa cell adherence. LA (localized adherence E.coli was found from 6 (8.0%)

out of 75 diarrheal infants and 6 (3.7%) out of 163 healthy infants. The eae gene necessary for attaching/effacing

in EPEC infection was detected from 4 out of 12 LA strains, 2 of them belonged to traditional EPEC serotype
(055 : H-, 0114 : H2) and others belonged to non-EPEC serotype (020 : H6, 0157 : H45). The eae gene possessing

E.coli was much more common in patients (3.5%) than in controls (0.6%). Among 4 strains with eae gene, only

one strain (0157 : H45) possessed bfpA gene which encodes a bundle-froming pilus associated with LA. AA (aggr-

egative adherence) E.coli was found in almost equal rates (7 to 8%) from patients and controls. The aggR gene

which concern with expression of aggregative adherence fimbriae I was detected from 11 out of 19 AA strains.

1. BUBHIC

L MITHEXSIERITKBEHEN ) L, BERAKKGHE
(enteroinvasive Escherichia coli, EIEC), BHEHEZREMHK
5% (enterotoxigenic E.coli, ETEC), W& Mm% ABE
(enterohemorragic E.coli, EHEC) IZ/®EEFAH S 2
ShTBY, BORER, MEAEAKSCERERED LV IZEIIC
METL2RIZTICL VTR T3, —F, BEREEKEH
(enteropathogenic E.coli, EPEC) OREMEL LT, HO
NEHEAOR B L LM ESRREAVEETHL L E
ZAHENTVARYY, BENLZ A ZFOREIZOHMFRR TITH
hTtwniz,

BE, THEEY»OGH SN ABHEO—5T, H#Mk (HEp-
2, HeLa) (2%t LBT#EY (localized adherence LA), #L#
# (diffused adherence DA) F7:i38 %M (aggregative
adherence AA) D/¥% — UV THET L Z LHHRE SN,
ZDHDIFRT, LA 7 V—7i2id % { ® EPEC MFE KIS
TN, LA KBEHREERS V74 TICTREFIERI 2 L8
oz ans?, $7:85%8IC LA £ RTABE IR, AR
NEHEREIC D LAMEZT5Z O BESH, BO/MBREESE

1) B : TEHRERERFEA
2) TERERER

3) FTEREFB D IRET
4) BESLFRhERERT
(199411 A 158 %#)

EEEMlE~O LA OBERFRTB I TWw5, L L, LA
AT HREWEIMMIICONTIE, FREOMTHRINT
WwbEZATHDB, % Gironb"id, LA %R L, EPEC
adherence factor (EAF) 75 A I F2RETHHE, HE
(bundle-forming pilus, BFP) #E4£$5Z L 52#EL, BFP
DEERIZTF (bfpA) OBEEBRFISRESINAY, MEEEIIM
2 CTEPEC REDEE LML, HIVNEOKRERML TS &4
Z ¥ attaching and effacing (A/E) &FEEN % EEMRAME
DELTH S, A/EXFIERITOLELBEFHO—DL
LT eae BIZFAEHE SN, DNATO = THEHENLTW
%9,

AATRTKIGEIZ, BEREREUERBHE (enteroaggrega-
tive E.coli, EAggEC) &&fHiroh, RE7IT7, EREIC
BI2AYROBEETHENEEEL LT, HEEh T
50, F7-, EAggEC @ HeLa fIBLICX T 5 AA RIS H& 1L,
BVEETIHME (AAF/D) I THESIOhTWAZ L
PHS AT SN, AAF/] REEAIZMET 5 RETF aggR OB
EEHFHRE STV 31,

FHTHAE, 71JEY - KR VEONRD L FHS A
HeLa MR AT #EME % R ABHEIZDOWT PCR T, eae bfpA,
aggR BRIZFRELXITV, HlfE Yy - L I b DRIEFR
ADOHEB LY, MFRTHESI EPEC Lt OBRIZONT
EilaVAN
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2. MEERE

2. 1 BEHROSHERTE
1989 £ 8 BIC7 4 NV EVEEORF—VBIIBWVT, 6&LU

TOFELAREL LT, Ehb0BERRERORELTo70

THROEEL, BELAEOKE,SHIMT L, SHEHE LT
SSHEEHMB U~y o F—HHhE AV, FHEBOREIEEES
TiFo7e KBEOLT BLUSTHREIIHEXY b (FYH&
B) % vy, VT #Hid Vero Mifa % B\ TiT o7z, MFERHZ
W % B TiTY, RANKGEOMBERIEE L BkIZD
WTiE, PCREICIWVRART 7 AI FOREZHEL,

2. 2 HeLa ffa~ft#

KBH D HeLa Mla~OMEEHOBHE X, CVDEICELT
7072, 2% Y, HeLa #ifa% 5 % 4B MENM Eagle MEM
FRWT, T9RF9ITF4RT (EVTARY, FRNRN-2F
AF) FANRLUYIVEESL— b T, 37C, 208FMHEE%E,
Y INV% 5 %FREIBMERV0.5% D-mannose MMFLEMELE
Eagle MEM T 1 H#E&EL, F7TNVICEUEHE 1 ol FIEL
7oo 8542, L-7ORATITCISEMIRE 2% L - A FKRIE RO
40pe 2h0%, 37C, 3BM, 5% CO. FFEET THREL 2%,
TIAF v I T4 A7 EMOHEL, PBSTI3EGESREL, x5/ —
VEIE, ¥FAFFEEToTHERL .,

2. 3 PCRRER

R KBEE D Attaching and effacing (53 5 F@ b
BIZF eae”, BLUBRELKICBEEST 5&EF bfpA®, EAggEC
DRELBUCHEE T 2 BIZTF aggRYO—HEZHMT 2774 <~
IR L, I ->TPCR 217V 2 % 740 — A7 VELR K
BB L 72,

3 & B

3. 1 KBHE® HeLa Ml %M L eae, bfpA, BIV
agg REBIZFHRAERIR
TAVEY - KR — VBOTRMNETSS, BB/ E163%0ME
56 58 L KBE O, HeLa MMM %M+ B/ RS
LR, LA KBEE, FHREIE6S (8.0%), BHNES6
% (3.7%) 6, AAKBHEIZTHENES R (6.7%), #E
AMBI3% (8.0%) 76, DA KBEIE, THISNEIL (12%),
REE/NRI0% (6.1%) » Ot S, MHHER %R L 795

K1l TA4VEVARIVSEEL-KBEO
HeLa #Mifaft &M L 558

HeLa #ifa BBk (%)

ft % % THEE R
NE - (n=175) (n =163)
LA 6 ( 8.0) 6 (3.7
AA 5(6.7) 13 ( 8.0)
DA 9 (12.0) 10 ( 6.1)
PA* 16 (21.3) 38 (23.3)
Negative 39 (52.0) 96 (58.9)

* HeLa fifa~n§5 ft#H 2R

BBLUHRAEREEZRE 2o 4KIZOWT, PCRET
eae BL U aggR BIZFOBE*1To72. LAKBEILZKDH b
4#13 eae RIZTHHRAEL, 14T aggR BEFERAL T
2o AA KBE1RD D) b1k aggR RIZFERA L T 72,
DA BT ERRIZITER, EIIROLNDHD LA, AA, DA DWW
FRICOFTETE 2 Hh o7 (PA) ATHRB L UMM EEE RS
ol (NA) 4kiE, wFhd eae BL U aggR BIZF 2
BELeho7z (2),

%2 eaeBEUV aggR BIETFIRE L Hela MffIE/ Sy — >

RIZFRE HeLa Ml BRI S
eae  aggR LA AA DA PA" Negative
+ — 4 0 0 0 0

— + 1 11 0 0 0

— — 7 8 17 47 14
*HeLa #Mfa~0§ - EELRT,

eae RIZFHHRIB E N B L URERD EPEC IZBBI S hi:
BHROMFER S & U HeLa MR ER A KR I IR LA, eae #Ix
FHEM#RTHER D EPEC MERIZET 5 b Did, 0114:H2, 055:
H- ® 2% T, bipA BRIZFEEAET H8iE, 0157:H4512 85 &
h: 1 kDA TH oz, fad> EPEC MRk : 018 : H-, 020 :
H-, 026:H-, 044 : H18 (2 %k), 0114 : H-, 0114 : H2, 0119 :
H-, 0128 : H-iZ eae, bfpA BIZFEMHTH o7z, ageR RIZF
xR 12850 ) bHRMETORGI Sz #kid, 086a : H-
(EPECIH#ERY) 1%k, 086a : H111#, 3 X 170148 : Hut 1 ¥k
DI/RDATHoTz,

%3 EPEC MERE D HeLa Ml % & cae RIZTHIE

m & B HeLa#ifa RIZTHRIEB
(B3 &5 47 eae bfpA aggR
020: H6 (1) LA + - -
0157 : H45 (1) LA + + —
055 : H—* (1) LA + — —
0114: H2* (1) LA + -~ -
0114: H2* (1) LA - - -
086a : H—" (1) AA - - +
018: H—* (1) PA - -~ -
020: H—* (1) PA - -~ -
0128 : H—* (1) .PA - - -
026 : H—* (1) N** - - —
044 : H18* (2) N - - -
0119 : H—* (2) N — - -

* : EPECH&EH
* ok BEMRAERERD oo,

3. 2 BRHVRIRERE KR

KBRS SN 272218 % E0259%0 5 D, BERE
BREKEOFLOE R AT T, THEHABEDS & eqe
RIZFRAEKABE, ETEC, AAE, YVEXAFBLVVToE+
AR, RE/NBICHNTRESD SHELNICERICHBES N,
aggR BIZFREKBEIZ, THENES X URE/DED»S 1312
FELE&THRIEENZ, —H EIECIE, 64 (3.3%) ofEE/)
RBroo@Esnid, THEME»SETHEN Lol 5u
ENSAMEOMFER L, S.flexneri 2a 2# R U S. sonnei

—_2 —

PILTERS AT

X S



74 ) €Y OARD 58S N KEEE OHeLaMfafd # 1t & AR R FRARR

1T, YVEFSOMmMFERIE, S. Typhimurium 4, S.
Newport 1#%THotz, TUEFAEIL, $XTA. hydrophila
Thot, £72, F¥EN/ ETEC 0EFERIE, wFhd ST
WRHMELRTHo 7,

F4 T74VEY - FE-NVBEBOIRTREBEH,SD

BEH05% IR B O 47 B
BEEEE (%)
BEREE TfE/N R R
(n=86) (n=173)
THRERKRES
eae (+) 3 (3.5) 1(0.6)
aggR (+) 4 (4.7 8 (4.6)
EPEC (gene-) 3 (3.5) 4 (2.3)
ETEC 5(5.8) 1(0.6)
EIEC 0(0 ) 6 ( 3.5)
U B | 3(35) 0(0 )
v E R T 4 (4.7) 1(0.6)
F 7 A H 1(1.2) 0(0)
IOEFRAHE 2 (2.4) 1(0.6)
& il 21 (24.4) 17 ( 9.8)
4. % £

HeLa Mfft EHRBE L, ZOFE/$% — > TLA, AA,
DAD3TEIIFEEND, LA, BRI LVIEITIAF Y
shiiv 4 soau=——%FEELTHEL (H1A), AAIL,
VIV TICERIBEARD L), BEHIMIKICELR Y& - THlRE
BIUOTIRAF v 7 14% 35 (H1C) 8 EF>, DAL,
MR —HCEINETLIOTHRIILBRHES TdH 597,
LA & AATIE, BEMLEMNENS -V EREBZVEOBE,
R EFIFIC{ VT EDH B, Girons'™Id, EHREERETE

BEITV2HATHERITILELT, FRNLEEREBLIT XY
LTw3, B4 DRETIX, v/ /70au=—ofEsrRZooh
5b0% LA, BV 292k do TRIKIZH U TV 2 KD
BEINBL0% AA LHEL,

SRFELHIIT o727 1) ECDNBROREDER, eae RIZF
I LA 2 RTAKRTEDON:, TNSD cae BRIZFERAT
DRROTEEREIL, BES (0.6%) IZHXTTHES (3.5%)
TEHETHoI DD, cae REXBEIL, HRTHIEL BE
DRV ENEZONDE, TNHD ecae BIZTFREKXBHED D
L 2 ¥kIIHERD EPEC MiFERICIIB S vy, 0157 : HAS BX U
020 : H6 IZBIB S 7z, Pedrosob™it, 77 VY VD/NRTH
FEREDSEHEE IS SN 5 EPEC MERIZE & % kDT,
EPECHRER UL L ick MBRIRIZ A/ERERFIERITZ
LEHRELA, 7, EPECOMERICE S 2 AP EAN O
BRTHEBEE,OTHMEIND LD, LWESPIZLoTHL RIS
NTwb, EPECIZIHIET, E¥HNLERILFEOMBER
EREMER U DI THEESNTELY, RERFRE,HES
N-IhooERIE, Th250 EPECOSE* %2 5L TE
BLrERE LD EEbND, —F, HelLa #ifaic LA Bifi %%
RLIRT, bfpA BRIZFERETEHRII I KDOATH o2, 2
DRI, LA KBED 9% 25 bfpA 70— THMETH o 72 &
V9 Giron 5O|EVE R B, FAVFEEL T eae B, bfpA
Battpkiz, FEA(C HeLa #if2lC LA BIf% %KY (K1 B), &
FEREKBETIE, BEEDI0=_¥—a3r 7775 —0KE
PRGN TWD, A DKERIE, EPEC 2BV THEOMALKS
EIZMET D bfpA LAORFIFET 2MEEEERL T2,

EAggEC i3, ##i# M- EPEC 0 REMRMF L 138\
PIZR2 D, “FEAKRK" Oft%F (aggregative adherence,
AA)VERT I EHAHME SN TV S, LA LERIIIBRERE
Lo TRENY — VIGEVDHE LY, 1%/ —> DA T EAggEC
ERET BT LIITE RV, BibkoMiaft BB T,

H1 REFEMETHELABHED HeLa Mila~OE/$5 —
(A) LA :20P66tk (eaet, bfpA+, aggR—), WP A7 0a0=— %KL CHEIMAEL TV,
(B) LA :238P221% (eae+, bfpA—, aggR—), #d™ Y4 0an0=—4%l L CHIICAHEL TV,
(C) AA :263P257# (eae—, bfpA—, aggR+), BARAKRKIZORA ) A LMIIAEL TV 5,
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EUHITIBETIELIELIZLA LOHBPSEELBEIH 5,
#ZT, NatarobWai#E L7z EAggEC 17— 2 #kHI%D aggR
RIEFEBRET A 7947 — %AV, MlaER LBIZTFRA
OHMEEERET L, AA RIMEERLA19%D ) Bl (57.9

%) BEUHBAEREIBENTRE VD LA LHELZL

B2 5 aggR BIZFRIBT A LHTE, EAggEC DREIEIZ,
aggR F RV RIZTRENARATH L Z LARENIL, LaL,
74) EXDARDSD aggR RIEFHRA EAggEC BRI EIL,
#FA 5™, Bhanb", Levineb"DENEFNT I TN, Ix ¥
<—, 4 F, FVIIBITAE EAggEC 7u—7xHw/gi#&s
B2 EBERTH o, T/ aggR BIZFHRE EAggEC i3,
THRUMNE, BEARICBVWTIZRELESTRIBSN, aggR &
EFREE L THEOEEIZIOVWTIE, SLIIRHFLETHS
LBEbhs,

5 X ®

1) Donnenberg, M.S., and Kaper J.B. 1992. Entero-
pathogenic Escherichia coli. Infect. Immun. 60 :
3953 —3961.

Scaletsky I.C. A., Silva M.L.M., and Tarabulsi L.

R. 1984. Distinctive patterns of adherence of entero-

2

~

pathogenic Escherichia coli to HeLa cells. Infect.
Immun., 45 : 534—536.

Vial P.A., Robbins-Browne R., Lior H., Prado V.,
Kaper J.B., Nataro J.P., Maneval D., Elsayed A.,

and Levine M.M. 1988. Characterization of entero-

3

~

adherent-aggregative Escherichia coli, a putative
agent of diarrheal disease. J. Infect. Dis. 158 : 70—
79.

4) Levine M.M. 1987. Escherichia coli that cause diar-

~

rhea : enterotoxigenic, enteropathogenic, enteroinva-
sive, enterohemorrhagic, and eneroadherent. J.
Infect. Dis. 155 : 377—389.

Levine M.M., Nataro J.P., Karch H., Baldini M.,
Kaper J.B., Black R.E., Clements M.L., and
O’Brien A.D. 1985. The Diarrheal responce of

humans to some classic sero-types of enteropathoge-

5

~

nic Escherichia coli is dependent on a plasmid
encoding an enteroadhesiveness factor. J. Infect.
Dis., 152 : 550—559.

6) Yamamoto T., Koyama Y., Matsumoto M., Sono-

~

da E., Nakayama S., Uchimura M., Paveenkittiporn
W., Tamura K., Yokota T., and Escheverria P.
1992. Localized, aggregative, and diffuse adherence
to HeLa cells, plastic, and vhuman small intestines
by FEscherichia coli isolated from patients with
diarrhea. J. Infect. Dis., 166 : 1295—1310.

7) Giron J.A., Ho A.S.Y., and Schoolnik G.K. 1991.
An inducible bundle-forming pilus of enteropathog-
enic Escherichia coil. Science. 254 : T10—713.

8) Sohel I, Puente J.L., Murray M.J., Vuopio-Varkila
J., and Schoolnik G.K. 1993. Cloning and charac-
terization of the bundle-forming pilin gene of enter-
opathogenic Escherichia coli and its distribution in
Salmonella serotypes. Mol. Microbiol. 7 :53—575.

9) Law D. 19%4. Adhesion and its role in the virulence
of enteropathogenic Escherichia coli. Clin. Micro-
biol. Rev., 7 :152—173.

10) Jerse A.E., Yu J., Tall B.D., and Kaper J.B. 1990.
A genetic locus of enteropathogenic Escherichia
coli necessary for the production of attaching and
effacing lesion on tissue culture cells. Proc. Natl.
Acad. Sci. USA. 87 :7839—7843.

11) Bhan M.K., Raj P., Levine M.M., Kaper J.B.,
Bhandari N., Srivastava R., Kumar J.B., and
Sazawal S. 1989. Enteroaggregative Escherichia coli
associated with persistent diarrhea in a cohort of
rural children in India. J. Infect. Dis., 159 : 1061 —
1064.

12) Levine M.M., Prado V., Robbins-Browne R., Lior
H., Kaper J.B., Moseley S.L., Gicquelais K.,
Nataro J.B., Vial P., and Tall B. 1988. Use of
DNA probes and HEp-2 cell adherent assay to
detect diarrheagic Escherichia coli. J. Infect. Dis.,
158 : 224—228.

13) Nataro J.P., Yikang D., Yingkang D., and Walker
K. 1994. AggR, a transcriptional activator of
aggregative adherence fimbria I expresion in enter-
oaggregative Escherichia coli. J. Bacteriol. 176 :
4691 —4699.

14) Nataro J.P., Scaletsky I. C.A., Kaper J.B., Levine

M.M., and Trabulsi L.R. 1985. Plasmid-mediated
factors conferring diffuse and loclized adherence of
enteropathogenic Escherichia coli. Infect. Immun.,
48 : 378—383.

15) fRikfE—AR, HASAG, &850, Ll ', FE X, &
#% i, Orn-anong Ratchtrachenchai. 1994. P CR &
UBFEIE#RDNA7O- 7RI 2FER KB E eae Rz
Forit e “cold” SSCP Iz & ARG, RYEFEMEE. 68:
139.

16) Giron J.A., Donnenberg M.S., Martin W.C., Jarvis
K.G. and Kaper J.B. 1993. Distribution of the
bundle-forming pilus structural gene (bpr)‘among
enteropathogenic Escherichia coli. J. Infect. Dis.
168 : 1073—1041.

17) Pedroso M.Z., Freymuller E., Trabulsi L.R., and

Gomes T.A.T. 1993. Attaching-effacing lesions and
intracellular penetration in Hel.a cells and human
duodenal mucosa by two Escherichia coli strains
not belonging to the classical enteropathogenic

E.coli serogroups. Infect. Immun. 61 :1152—1156.

A T I AR A R R



74 ) ¥ OREY S TEE SN KB E OHeLaffaf B & WEREFRA KR

18) gy &, KFE B, WF W, FEE—RS. 1994 BET
FBZEHRABEIZBIT S Attaching and effacing E.coli
DRHIRIIC OV T, BRPIEFMEEE. 68 : 204,

19) Vial P.A., Mathewson J.J., DuPont H.L., Guers
L., and Levine M.M. 1990. Comparison of two

assay methods for patterns of adherence to HEp—

2 cells of Escherichia coli from patients with
diarrhea. J. Clin. Microbiol. 28 : 882—885.

20) WAE=, THEX. 199%. 75V, Ivrv—BLIUD
VEOTHESE, BEEH,LOUEBEMOBEREREREE
ot & ER. BREEFHES., 67 753757,






