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B A B3 Enterococcus J& B DE FRIMFZE

HBEREE 1Z Enterococcus BE DRI THY, b MR IUBHOBENICEET
BHEHSED ST ABERECHD. REREMEESTFICBN UL, WE

%#Jn%ft U CKRIBEBED X 9 AR SITEE, FBRLARWD, JEk6{54
%SFE%F%T ELTMEST N TS, —F, BERERSETIXR-7 7 F L2REAC
P77 F7R LI BRTHE R T AREIEIEN L B2 bR TV, LnL,
1980 ERBEMN BNV a~w AL V(VCM) IIxT AMELZ S L7 VCM itHE
ABERE (VRE : vancomycin-resistant enterococci) M HEN I —o v/ XTHES
h, BAIMEEE LTEEBINDLOICR-oTER. EHIT, VRE LSO
HRELBICRENDET LS BRREE I EELZ RIETHEESREESL T
%. BRERE D H Y Enterococcus faecalis <2 Enterococcus faecium 1%, t b DI
REDEDLYBEZLNAFREAEATERETIHROH D ZEHHESHIER S
nNTW5, £2T, FEOL b~OBRERICET 2 EBIMEL LT, HBITE
FER L UEABRIZRIT D VRE OFBRRILE AN CTREENSFEIT 21T 5 &3t
EER L OMARAICIT 5 BERE OFRRE & RRE R FRERRICONT
BEfL7z. ZOMEITILUTOBEY THD.

1) FEEANTEA LCEERR 56 4k X UEABR 32 4 (77 VVE 11
fe, HEES I, KEFES M, &S H) D88 AR VRE OIFRE
ERATER, 194 21.6%) PO ARERSEEI . ZOWRIL, VanA
% VRE 7% 3 #£, VanC & VRE 23 16 £ Th o7z, VanA I VRE BRI
ERITWTHOABAT, 7I7VVE LB 9.1%) & FZAE 2 4 (40.0%)
TdH-72. VanC B VRE BNOBES N =B, A 54 [FEE 14 (12.5%)
BLOT T ONE 41 (364%)], EEFRN 1144 (19.6%)TH 7.
2) SBEESNTZ VREI9 BRICOWTHERBERIZ{To/c L 25, VanA BDT Z
DNBERSED | BRIX E. faecium, ¥ A FEHZED 2 #i3 E. faecalis, VanC ELD 16
BRIZ&T 'E. gallinarum TH o7z



3) VREI9#RIZDOWT VCM & 54 a5 = (TEIC) DER|IFEZMERREIT
W, MIC EZHIE U fEE, VanA B0 VRE 3 EHRIE VCM 123 LT 256pug/ml
U EOSEMmMMEZ R L7edS, TEIC IZxt LTIk 6pg/ml LT OREZMEZ R L.
VanC 4 VRE 16 E#IX, VCM 2% LT 6pg/ml LT DIREEMME %< L, TEIC
WX LT 0.94pg/ml LT ORZMHEZ T Z EBRHLNITRo T2,
4) ZhbOEBRIZOWT, pulsed-field gel electrophoresis (PFGE) ¥4, random
amplified polymorphic DNA (RAPD) 1%, PCR-restriction fragment length
polymorphism (PCR-RFLP) % AW THFEFHENTZIT o7z, dpal BELT
Smal DHIFREESR % AV /= PFGE 512 X 2 #EHr TIE, VanA Z VRE THDHF A
EEFP D 2 BT LR E — U BR UER, 75 OVEBRE N L 1T
BBV ) FATORTHDZ ERALMNCR -7, EHIT VanC E VRE
T, EEBLUOMABRBERKIIEZETER T NZ -V EFR L. ZORRIT,
Apal 35 XUt Smal % i\ 7= PFGE HRIZESAATICED THH Z L bB LML 72
o7z,
5) RIZ, 75 A <— AP40, AP41, OPA2, OPA3, OPAS, OPA9 % fi\ 7z RAPD
VEIC R AL TSN 21T o7, VanA B VRE Th D ¥ 1 EHFBHBENR 2 &
%, AP40 T A ~—TiX 11 K, AP4l 54 <—TIX 10 &, OPAR 77 A <
—TiX4 &K, £LTOPAY 7T A ~<—"Tlk 6 KD DNA KT 358 b5 &<
[f—® RAPD ¥ — &R Liz. —F, 7 7 VNVERNBENED E. faecium 99T7-1
BRIX, APA0 5 A~ —TIX5 A, AP4l 7T A4 ~v—TiZ 6 K, OPA§ /J 1~
—TIX 3 A&, OPA9 7*F A4 ~—"TlX 4 D DNA Bt 2338 b5 RAPD /3%
—UERL, FAEBHNBEED2HEIIBRDI V) ZATTHDHIEHHADL
ME&7poTe. VanC B VRE © 5 b7 T D)VEBNER 4 #RiX, AP 'S 1 <
—T3NRZ—, OPA2 T A =—T2 REZ =V IZENFTRER S, FEE
BB L IR D F — 2R LTz, EEBHNHEE 1L, AP0 7T A
<—"T 5% —2, OPA3 7T A4 ~—"T 10 NF - ZFNEN#EI b Z
L AEA S MIT R o7z, PFGE EFRHE, RAPD IEHEFMITICEDRGETHD
T ENRBRE T



6) vand B XV vanC HEEEHEIE L CTHT 5 PCR-RFLP IE%Z AW THT &
fTotzfER, BMABRI»LLBES L VanA B VRE3 #RITHIFREESRE BamHl,
Hincll 38 XN Psil T2 A, Mspl Tk 4 RicHlrsh, E—DRFLP ¥ —U %
R U7z, VanC & VRE 1%, Hincll TiX 2 KEIL 3 AD 2 BEIZ, Mspl TiX 3
AETZIE 4 RO DNA Wi B3R b L5 2 BECHERBI &z, Sall TiX, 16 R0
ETH 2RI ENFE—DNREZ - 2R LT,

7) YRIZ, BEFERPIT 2005 £ 5 2006 FEICHEA LZEERR 153 48 L U
AR 36 LEOAEH 189 MR, BIREOBRRRICOV TSR, E
Jaecalis IXEEREND 113 4 (73.9%), BARE 2614 (722%), E. faecium I
EERN 13 8.5%), WMARA 34 83%) »OHEESH, EEEA, WA
BRWTIY E. faecalis ITHRRITFRINTWD Z EBHLMNE 2T

8) BEMNSLEEENTIFERE I DWW T gelatinase (gelE) EfET, aggregation
substance (asal) #E/5F, cytolysin (cyl) #fZF, enterococcal surface protein (esp)
BETOWRNEZ PCR EYMOFREICL VR L. EERNBENRD E  faecalis
BLTE. faecium TIX, ZNLI 9T (634%)& 11F (0.7%)T, BWARA
HISE E. faecalis TIX 26 1 (7122%) T, 4-ODEEFD I bWFhn 120
BT OHIESNTNDC LAE b Rt

9) E. faecalis \Z38% b iz PCR EH ORI L VR SNHRRELRTFO D
b, EFEEANENE 192 B TiX gelE O B3R A7k 68 #E, gelE B L asal
DOTEEFHHRE T8RS 59 Bk, gelE, asal BX WP eyld D 3 o@iﬁﬁ:—?—rﬁ
BHENZHRS 1T ThoTe. —F, BIARAEIE 50 BE Tl gelE B LW asal
DFEG TR SN TEED 19 8K, gelE DA BB SN 2K TH - 7.

10) gelE ¥721% oyld BEFOBREENTEEZAVWT, PCR EMOEEIT &

HIEEFOBRHELEZOBBTFORBRAERTT LR, glE BHKOO D
VS FF—VEAMER L b O, EIEAN T 148 B 140 B (946%),
AT 39 BEH 36 8 (92.3%) Th oz, Eiz, cyld BHBED 9 b cytolysin
FEAEM R R U MRIT, EEARNBNED 25 kP 78k (28.0%), BIABRHEHE®D 10
B 6 Bk (60.0%) Thoto. TORRIZ, T LH PCR EMOHEIEIC L S8R



F ORI E TOREBRIUI—B LW EPHLME 0T,

11) WWT, oyld BIEFRIREINE 35 HRICONT, ol A v 2T
% cyld, cylB, cyIM, cylLs B X O oyl KB F OBRH /N F — v ZRET LTIERE,
31 #k (88.6%) T cyld, cylB, cyiM B L O cylle D 4 DOEEF BB S iz,
cylLs BIZFIZIN G 35 KRTIHWTNHR D bNRhoTe. 7B, 420%E
{ZF D PCR EYOEBENRERO b 31 #kD 5 b, FRHALL LT cytolysin FE
AERRIT 1288 (323%) Thotz.

12) EEBLIUEMARRBERE faecalis D cyld & esp DFEEIETF D PCR E
¥ @ PCR B X 2 EFEITENS, ZH 5 IXMOIFEEET D PCR EH D
HENRBO N, 72, ERBROEGTFRHEOBIL, cyiiRespD EH 5
P—DODEEF D PCRICE > THREENDEFARFELEDR, XBIIZIES
R BSRERIC B C b AR D BHI B EE SNTV 5.

ULD#ER?P D, VanA B VRE PEABAMNLSEES L, BAERICEBD
TIHERBERARREBL TS Z EBFERENTZ. b, ZOFERERFERELE
HO—HOMIKIZ RS EBHALNCRoTz. Fio, HBEERIZOWT PFGE
¥, RAPD ¥:33 & O PCR-RFLP B & 50 FEFHIET 21T o 2R, VanA
B VRE 3 HRIZENEFNERAD = ) ZATTHY, BREZEICTHZ LA
Bhkilpotz, —F, EEHRANDIE VanA B VRE dBHIh 1o, &
2, BERFICSHAT 2BEREORERELTFORE PCR EYMOFEEICL-T
BT L7 SR, @E%i@%l%%ﬁ%®Ej@m%ﬁ,Wfﬂﬁ®%ﬁ%ﬁ
FOBBENRBHRIZROONDZZ ERERINT. IbiZ, BEABLOE MEEK
HSRERICIEB LT opld £72013 esp BEFEBETLIEKRIED LN, Th
HOFERIE, BAZBELELTVWS VRE RIBERED, b h~ORBRERO—D &
LTHEET2HEREZTRTHOTHY, BEAHEELEERMRTHLLEZXZD
.



Epidemiological Study of Enterococci Isolated from Meat

Enterococci is the general term of the genus Enterococcus and
is the facultative anaerobic gram positive cocci present in the
intestinal tract of humans and animals. Those organisms are hard
to damage or kill by freezing or heating, unlike coliforms,
therefore, enterococci has been used as an indicator of fecal
contamination in food hygiene.

Enterococci are naturally resistant to many ahtimicrobials
such as beta-lactams and sulfa‘drugs, but their pathogenicity in
nosocomial infection was thought to be low. In the late 1980s,
Vancomycin-Resistant Enterococci (VRE) were reported in Europe,
and there has since been a remarkable notice in antimicrobial
resistance among enterococci. Recently, enterococci other than VRE
have been considered as nosocomial pathogens, especially in immune
compromised hosts. Enterococcus faecalis and Enterococcus faecium
among the enterococci have been reported and observed to possess
virulence factors related with human diseases.

The aim of this study was to investigate the presence of VRE
and other enterococci in domestic and imported meats, and the
virulence gene of isolates as fundamental research regarding the
infectious source in individuals with enterococci. In addition,
molecular epidemiological analysis of those isolates using
Pulsed-Field Gel Electrophoresis(PFGE), Random Amplified

Polymorphic DNA (RAPD), PCR-Restriction fragment length



polymorphism (PCR-RFLP) was also studied. The summary is as

follows.

1) A total of 88 meat samples, including 56 domestic and 32 imported
chickens, were investigated for VRE. VRE, including 3 VanA-types
and 16 VanC-types, were isolated from 19 samples. VanA-type VRE
were detected from 1 Brazilian chicken (9.1%) and 2 Thai chickens
(40.0%). VanC-type VRE were detected from 1 Chinese chicken
(12.5%), 4 Brazilian chickens (36.4%) and 11 Japanese chickens
(19.6%) .

2) Among 3 VanA-type VRE, 1 strain from Brazilian chickens was
identified as E. faecium, 2 strains from Thai chickens were E.
faecalis, and 16 strains of VanC-type VRE were identified as
Enterococcus gallinarum..

35 The MIC (minimum inhibitory concentration) of vancomycin and
teicoplanin against 19 VRE isolates was studied. Three strains
of VanA-type strains were high-level resistant to vancomycin
(>256ug/ml) and susceptible to teichlanin (<6pg/ml). Sixteen
strains of VanC-type VRE were low-level resistant to vancomycin
(<4pg/ml) and susceptible to teicoplanin (<0.94pg/ml).

4) For the molecular epidemiological analysis of 19 strains of VRE,
genetic diversity was studied by PFGE, RAPD, PCR-RFLP. PKFGE
analysis using restriction enzyme Apal and Smal showed that 2
strains of VanA-type VRE from Thai chickens were similar but

distinguishable from Brazilian strains. Furthermore, all



VanC-type VRE strains isolated from domestic and imported chickens
‘had individual patterns. Those results revealed that PFGE
analysis using Apal and Smal was an effective method for
epidemiological study.

5) Molecular epidemiologic analysis was also performed by RAPD
method using 6 kinds of primers, AP40, AP41, OPA2, OPA3, OPA8 and
OPAS. Among 3 strains of VanA-type VRE, 2 strains from Thai chickens
showed identical RAPD patterns with 4-11 DNA fragments by 4 kinds
of primers, respectively. On the other hand, 1 strain from a
Brazilian chickens showed a diffgrent RAPD pattern. These results
indicate different genotypes between strains from Thali and
Brazilian chickens. Among 16 strains of VanC-type VRE, 4 strains
from Brazilian chickens and 1 strain from Chinese chickens showed
different RAPD patterns. Domestic strains had 5 or 10 RAPD
patterns with 2 kinds of primers, respectively. Those results
suggested that the RAPD method was as effective in epidemiological
analysis as the PFGE method.

6) The PCR-RFLP method, which amplifies and analyées vanA and vanC
DNA regions, was performed. Three VanA-type VRE strains showed
identical RFLP patterns to DNA of 3 strains cleaved into 2 DNA
fragments by restriction enzyme BamHI, HincII and PstI,
respectively; and 5 DNA fragments by MspI, respectively. Sixteen
strains of VanC-type VRE were cleaved into 2 DNA fragments groups
by restriction enzyme HincII, or MspI, respectively, but all 16

VRE strains showed an identical pattern by Sall.



7) A total of 189 meat samples, including 153 domestic and 36
imported meats, purchased in Tokyo between 2005 and 2006, were
subjected to the isolation of E. faecalis and E. faecium. E.
faecalis was detected from 113 samples (73.9%) of domestic meat
and 26 samples (72.2%) of imported meat. E. faecium was detected
from 13 samples (8.5%) of domestic meat and 3 samples (8.3%) of
imported meat.

8) To study potential virulence factors of those isolates, the
presence of genes, i.e. gelatinase (gelE), aggregation substance
(asal), cytolysin (éylA) , enterococcal surface protein (esp), was
examined by PCR. E. faecalis, which possessed any one of these
four virulence genes, was detected from 97 (63.4%) domestic meats
and 26 (72.2%) imported meats, whereas E. faecium , which possesses
any one of these virulence gene, was detected from only one sample
of domestic meat.

9) Among 192 strains from domestic meat, 68 strains detected only
gelE, 59 strains detected both gelE and asal, 17 strains detected
three genes such as gelk, asal and cylA. Among 50 strains isolated
from imported meat, 19 strsins detected both gelE and asal, and
12 strains detected only gelkE.

10) The production of gelatinase or cytolysin in strains harboring
gelE or cylA gene were examined. Among gelE possessing strains,
140 (94.6%) of 148 strains from domestic meat and 36 (92.3%) of
39 strains from imported meat produced gelatinase, respectively.

On the other hand, among cylA possessing strains, 7 (28.0%) of 25



strains from domesticmeat and 6 (60.0%) of 10 strains from imported
meat produced cytolysin. There was not always a relationship
between gene possession and the exprevssion of the characteristic.
11) The possession pattern of cylA, cylB, cylM, cylLs and cyll;
genes, which consisted of the cyl operon, was examined for 35 cylA
positive strains. Thirty-one strains (88.6%) harbored cylA, cylB,
cylM and cylLl;, but no étrains harbored cylls, Furthermore, among
31 strains possessing the cyl gene, 12 strains (32.3%) produced
cytolysin.

12) Although the cyIA and esp gene detection ratio in E. faecalis
from domestic and impbrted meat is low, cylAor esppositive strains
always detected the other virulence gene simultaneously. 1In
addition, the strains which detected either gene of cylA or esp
were isolated from meat, and the similar strains were reported to

be isclated from compromised hosts origin.

In conclusion, VanA-type VRE were detected from imported
chicken although countries exporting VRE contaminated chicken were
limited, and the contaminated chicken had already been distributed
throughout the country. According to molecular epidemiological
analysis using PFGE, RAPD and PCR-RFLP, the three strains of
VanA-type VRE isolated from imported chickens had different
genotypes and origins. On the other hand, VanA-type VRE was not
detected from domestic chicken in these studies. Studies about

virulence gene possession in enterococci isolated from meats, E.



faecalis from domestic and imported meat, showed several virulence
genes at a high rate. Furthermore, cylA or esp gene possessing
strains which were recogniZed in clinical strains were also
isolated from meats. These results suggested that VRE and
enterococci which contamiﬂate meats have the possibility to be
sources of human nosocomial infection, which is an important

finding with respect to food hygiene.
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