[RZE]

TRt B SEAE AR R ART T E AT EHER 2RIt o & —BIRJE iR

2012~2015 EEICIRA S -FEHMMEXRFED
NO XY ITEA TERREGFRUVHRBMAERFOREIRRIZDONT

PRI g

BRI 6 BKH B —

W OFE T TET

Comparison of Shiga Toxin Subtypes, Virulence Genes, Adhesin Genes Possessed

in Enterohemorrhagic Escherichia coli Isolated from Humans
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We investigated the subtypes of stx7 and stxZ2, virulence genes and adhesin genes in Enterohemorrhagic Escherichia

coli (EHEC) isolated from humans during 2012-2015 in Hyogo prefecture. The subtype stxla, stx2a, and stxZ2c were

primarily found and stxZ2a and eae were detected together from 2 strains of O157:H7 isolated from patients with HUS.
Three strains of 026:H11 and 1 O176:H- harbored astA and1 O168:HUT harbored estA7in addition to astA. The incidence

of hematochezia in humans infected with EHEC harboring stx2a was higher than stxZc. The distribution of putative

adhesin genes among EHEC with same serotype showed the same pattern except 1 026:H11 and espP was predominant

(69/70), followed by iha (68/70), toxB (67/70) and IpfAo11s (21/70) in eaepositive EHEC. All eae-negative strains harbored

iha(4/4) and 3 strains harbored Ipf4o0113.
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Table 1 Summary of stx subtype pattern and virulence genes distribution

EHEC from Number
humans of strains

stxla stxlc stxZa stx2b stxZ2c stxZg eae astA

estAl

O157:H7 82 56
O157:H- 12
026:H11
026:H-
0103:H2
0145:H-
O111:H-
0O121:H19
0103:H2
0O91:H21
0146:H-
0176:H-
0168:HUT
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&% Table 2 (/R L7z, stxla & stxZa OFfAEHOEN
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Table 2 stx subtype pattern and insidence of hematochezia

Combination of stx subtype

Incidence of hematochezia

stxla stxZa 27 | 44 (61.4%)
stxla stxZc 4 |/ 9 (44.4%)
stxla 14 / 36 (38.9%)
stx2a stxZc 4 |/ 7 (57.1%)
stx2a 10 / 18 (55.6%)
stxZc 4 | 21 (33.3%)

Stx2b o / 1

stxlc stx2b o / 1

stxZg 1/ 1
64 / 138 (46.4%)




Table 3 Distribution of putative adhesin genes

Number of

EHEC from humans . saa 1ha espP toxB IpfAoiis
strains
O157:H7 38 38 38 38
O157:H- 9 9 9 9
026:H11 15 15 15 14 15 astA
026:H- 2 2 2 2 2
eae+ 0103:H2 1 1 1 1
0145:H- 1 1 1 1
O111:H- 1 1 1 1
0121:H19 2 2 2 2
0103:H2 1 1 1
Total 70 0 68 69 67 21
091:H21 1 1 1 1
e 0146:H- 1 1 1
0176:H- 1 1 astA
0168:HUT 1 1 1 astA, estAl1
Total 4 0 4 1 0 3
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HEECERICHmE S, LEE 24 L7\ EHEC Ofj
B EEA~DOEZIEHL WD LB HRTEBY, —J
T, LEE Z{#+A3 % O157:H7 LSt oifiiEEl o EHEC T
BRSNS Z ENHIE SN TND 29, 4H], eaelf
0157 T IpfAous ZRATHHDIFTe<, 026 72EZD
o MiER (21/23) & eae FERARE (3/4) THitEL 72
D, ZHHOREITETDHLDLE 7.

saa I HUS AR DR & 72 - 7- LEE #1%7 L
720y O113:H21 226 ALENZR7Th Y, LEE [tk
EHEC OFEJHIFEMEROIRIE L 70 0155 Z L 3Re s
T % 30, Alal, eaef2MEEE & Te 2 TOMKT saa 13k
SN hoTz. eae FERARE 4 #RH 3 HRIZIETEIR IR
FHRETH Y, HUS FIEEHRRILE Ehiehoiz



TLJdE BSEAE AR R AT T EAT B HER AR e o 2 —RIRJEdR T 36 8 75 2017

D, HEKLTRBA Do), S BITHET 2 ER D W
BhRDDHLEALND.

ZINBAERTF-OIERIZ DWW TR M ST
WIRNE ZANEL, SORDEPVELEZ6ND.

vV #F &

2012~2015 4FREICEHRAERA K OEHEm At BT T
ffes 7z EHEC 249 FRICOWT, stx 74 A B 7,
TR SRR, (AR s ORISR E Z 1T -
7=. stx1 TlX stxla, stx2 ClL stx2a, stx2c HSERICH
H Sz, HUS BIEED LB S 1172 01567 2 BRITZh
I stxla b 2a, stxZ2a b 2 HIRA LTV, eae b
stx DS OFEFUEIE 71E, 026:H11 3 #k& 0176:H- 1 £k
M5 astA, O168HUT 76 astA & estAl D3 S
7o, stx2a ZRAT DRI U7c AOMERIESRIT,
stx2c ARG L= NIZHE L T 72, A5
BHE{AFIRAIRGCIE, (A CiER O 026:H11 1k
EERERI U RZ —2 %R, eaeRAIEIT 70 Bk 69 #k
espP% , 68 ¥kS 1ha %, 67T KEM toxB %, 21 ¥k IpfAons
ZRALTEY, eae IHRARETIE, 4 BRH 4 BEAS fha
%, KRN IpfAons HIRA LTV, SR LTz stx
YT 5 AT, IEIRIRA-, A& B - Ok e AT,
EHEC &% O B OGRS 2 #i539 5 L CHET
bHEBEZLND.

X #k

1 BEERIET, W1, AL, &E—, s El,
VESRIORER « B i R O111 I X A HEE I
F = — U COER TR, IR R
# (IASR), 38, 119-120 (2012)

2) AT, BEHUER, KVERRSE, OHEEIED A, @G
IR, EACEERE, AEE s, RS, AR T
AR, NS, R, BAE, KR,
PEITE, PR © PSRRI K 2 itk
5 0157 BPEEfIc W T, R I
# (IASR), 34,126(2013)

3  EHES HTE, BB N HEL, R,
BEEY, (HOER, HE— 8ARFE  TEARSEE
JEE MR B O157VT1&2 42 1% A4 F451. Jri)
AR (TASR), 86, 80-81 (2015)

4)  KVEEL, (FFIRHTE, —JERIAES, SPURE . KAV &
Huird L7~ EAggEC-EHEC 0104 : H4 [2 X 5K
BUSERIER). W EmRHE® TASR), 33,
131-132 (2012)

5) Scheutz, F, Teel, L.D., Beutin, L., Plerard, D.,
Buvevs, G., Karch, H., Mellmann, A., Caprloll, A.,
Tozzoll, R., Morabito, S., Strockblune, N. A,
Melton-Celsa, A. R., Sancez, M., Persson, S. and
Oblren, A. D.: Multicenter evaluation of a
sequence-based protocol for subtyping shiga
toxins and standardizing Stx nomenclature. .
Clin. Microbiol., 50, 2951-2963 (2012)

6) Akiyama, Y., Saito, E., Futai, H., Ogita, K., Sakae,
K., Fukunaga, M., Tsuji, H., Chikahira, M. and
Mimura, M.: Comprehensive study of pathogenic
genes distributed in Hscherichia coliisolated from
cattle. Food Hyg. Saf. Sci., 56, 118-122 (2015)

7) Monaghan, A., Byrne, B., Fanning, S., Sweeney, T,
McDowell, D. and Bolton, D. J.: Serotypes and
virulence profiles of non-O157 Shiga toxin-
producing FKscherichia coli isolates from bovine
farms. Appl. Environ. Microbiol., 77, 8662-8 (2011)

8) Tatarczak, M., Wieczorek, K., Posse, B. and Osek,
dJ.t Identification of putative adhesion genes in
shigatoxigenic FEscherichia coli isolated from
different sources. Vet. Microbiol., 110, 77-85 (2005)

9) Vidal, M., Escobar, P, Prado,V., Hormazabal, J. C.
and Vidal, R.: Distribution of putative adhesion in
Shiga toxin-producing FEscherichia coli (STEC)
strains isolated from different source in Chile.
Cambridge Univ. Press, 135, 688-694 (2007)

10) Stritt, A., Tschumi, S., Kottanattu, L., Bucher,
B.S., Steinmann, M., von Steiger, N., Stephan, R.,
Hachler, H. and Simonetti G. D.: Neonatal
hemolytic uremic syndrome after mother-to-child
transmission of a low-pathogenic stx2b harboring
Shiga toxin-producing FKscherichia coli. Clin.
Infect. Dis., 56, 114-116 (2013)

11) EFSA Panel on Biological Hazards: Scientific
opinion on VTEC-seropathotype and scientific
criteria regarding pathogenicity assessment.
EFSA Journal, 11, 3138 (2013)

12) Martin, A. and Beutin, L.: Characteristics of Shiga
toxin-producing FKscherichia coli from meat and
milk products of different origins and association
with food producing animals as main contamination
sources. Int. J. Food Microbiol., 146, 99-104 (2011)

13) flEkd sy, WIESE, AR, REES, Wk
o, TEUKIRT, AR FEHURAR R ISR OB

(OUT-HNM) 73 F[K & #HEE Sz R HEFH. J§



14)

15)

16)

17)

18)

19)

20)

21)

22)

R ER s ® TASR), 83,89 (2012)

RO &I, EHOAL, IR, HRHBE, /)
P, IAANEDE, AAE, BIIAT 7 —K
PSR & HEE S 7o i R 026 SRR
Gl SRR E RS (TASR), 34,132-133
(2013)

TR, MR, LAER RAE, PHAR,
INEIRYE, ARESL, VE/NEZ, TEREA, LT
i, PaREZ, PAATELC, A ERERATE M
KN o i B 75 R B s+ (astd) 1A KM
0166:H15 MFK & & x bt B Rk s o &
FEFFCOWT. JREERHTEHR TASR),
36, 89-90 (2015)

T TR, BN, BN, PILERER - B
DIFIER A2 A L 720 KGR 06:H10 (astd (74)
SRR S AT TRER I A S, SR AR
& (IASR), 25,101-102 (2003)

Leung, P. H. M., Peiris, J. S. M., Ng, W. W. S,
Robins-Browne, R. M., Bettelheim, K. A. and Yam,
W. C.: A newly discovered verotoxin variant VI2g,
produced by bovine verocytotoxigenic Escherichia
coli. Appl. Environ. Microbiol.,, 69, 7549-7553
(2003)

Prager, R., Fruth, A., Busch, U. and Tietze, E.
Comparative analysis of virulence genes, genetic
diversity, and phylogeny of Shiga toxin 2g and
heat-stable enterotoxin STla encoding Fscherichia
coli 1solates from humans, animals, and
environmental sources. Int. J. Med. Microbiol.,
301, 181-91 (2011).

L VACSE, ARITET, RiREENT-, HLHEARSS, & ILAL,
M SR BRI B - T 7 B~ — B & A
T B ME I RIGE 015 OISR, EilR
PREBREEE o & —4, 55 30 75, 27-30 (2012)
Nyholm, O., Heinikainen, S., Pelkonen, S.,
Hallanvuo, S., Haukka, K. and Siitonen, A.:
Hybrids of Shigatoxigenic and enterotoxigenic
Escherichia coli STEC/ETEC) among human and
animal isolates in Finland. Zoonoses Public
Health, 62, 518-24 (2015)

Boerlin, P, McEwen, S. A., Boerlin-Petzold, F.,
Wilson, J. B., Johnson, R. P, Gyles, C. L.
Association between virulence factors of Shiga
toxin-producing FKscherichia coli and disease in
humans, J. Clin. Microbiol., 87, 497-503 (1999)
Ethelberg, S., Olsen, K. E., Scheutz, F., Jensen, C.,

23)

24)

25)

26)

27)

28)

29)

30)

Schiellerup, P., Enberg, J., Petersen, A. M., Olsen,
B., Gerner-Smidt, P. and Molbak, K.: Virulence
factors for hemolytic uremic syndrome, Denmark.
Emerg. Infect. Dis., 10, 842-847 (2004)

Eklund, M., Leino, K., Siitonen, A.: Clinical
FEscherichia coli strains carrying stx genes: Stx
variants and stx positive virulence profiles, J. Clin.
Microbiol., 40, 4585-4593 (2002)

IEEEZEDS « 5 41 BlA)IRE AR SR S
4E http://ishikawa-amt.jp/wp/wp-content/uploads/
2016/03/9a432d95ed5de22a14c8a272a7000be0.pdf
(accessed 2017-2-10)

Tarr, P. 1., Bilge, S. S., Vary, Jr. J. C., Jelacis, S.,
Habeeb, R. L., Ward, T. R., Baylor, M. R. and
Besser, T. E: Tha: Anovel Escherichia coliO157:H7
adherenc-conferring molecule encoded on a
recently acquired chromosomal island of
conserved structure. Infect. Immune., 68, 1400-
1407 (2000)

A GBRE) 7« AR IRE O TR 3 Ui & il
Wt 35 « A A F7 =X 2. Jpn. J. Lactic Acid.
Bact., 19, 37-45 (2008)

Dorothea, O., Silvia, E., Jens, B., Abdul, B. K.,
Geoyg, H., Helge, K., Bettina, S., Herbert, L. and
Reinhard, W. EspP: A serine protease of
Enterohaemorrhagic FEscherichia coli, impairs
complement activation by cleaving complement
factors C3/C3b and C5. Infect. Immun., 78, 4294-
4301 (2010)

Brunder, W., Schmidt, H. and Kahch, H: EspP, a
novel extracellular  serine  protease  of
enterohaemorrhagic FEscherichia coli O157:H7
cleaves human coagulation. V. Mol. Microbiol., 24,
767-778 (1997)

Doughty, S., Sloan, J., Bennett-Wood, V.,
Robertson, M., Robins-Browne, R. M.

Hartland, E. L.: Identification of a novel fimbrinal

and

genes cluster related to long polar fimbriae in
locus of enterocyte effacement-negative strains of
enterohemorrhagic  FEscherichia coli. Infect.
Immun., 70, 6761- 6769 (2002)

Paton, A. W. and Paton, J. C.: Direct detection and
characterization of shiga toxigenic FEscherichia
coliby multiplex PCR for stx1, stx2, eae ehxA, and
saa. J. Clin. Microbiol., 40, 271-274 (2002)

TRk 29 4 2 A 28 AH)



	2017memoir.pdfから挿入したしおり
	空白ページ
	空白ページ


