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Antimicrobial Susceptibility and Molecular Epidemiological Typing of Staphylococcus
aureus Strains Isolated from the Hands of Healthy Young Women

Toshiaki Suimizu, Hatsumi Ueoxka, Kiyoka KuninoBu and Kozue Epo
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W7 N BRI (Staphylococcus aureus) %, fEHEZR© b OKEMR, JFICHESCTR, BER
ENPSHMMENLFEERTD ) 2055, LIFLILIREREERSEhHEORERE 2 b, $/22F
DOMIZFHEFLEY 3 v 7 ERERE (toxic shock syndrome: TSS) RRukEBMmk &y, Midk, HHi%k,
Wi, A EORHFIZR S EBMONTWAY, 29 LS aiBA, S aureus ®
G L DR E DZIHIZOWTIE, REPHELETLLHOEHERITINZ, TOMOIFHER A —
IN—HUE, BRIV IEREE 2 E ORI T AR A RFRICE DS ISR TE T
223, Mgy, bAENTB W TIXINOELIKE, 2 F Y ViikE# 7 N7 35k# (methicillin-
resistant Staphylococcus aureus: MRSA) & FHEN % AR X 5 IEGESSEE L BEE 72 5
TWb, HFE, MRSA 13ke 7 & OEHBEMAICB W THOM SN AMITER & LTt b D W
RIZH VY, 20l %0 HICEETH S, MRSAERGD Y R 7 HT-& LT, Akid
HWVIETFA, BRUDRERZA~OAF, B, 77 —TNVEORELZ EDPBTOENLD, —KIC
MRSA B4 lE, ABRBERLERE 2 EOGBEENETITEERLTWI A0, KEZWbw 2
HFRBEYSED 1oL LTHEFSNTE 2, LA L, 199740 51999 TRE I 2V M
&) —=AFay MNTHAEL MRSA BEHIEIC X AL EHRITIE, MNd MRSA &R A7 24 &
Zw/NE (127 A~135%) 2 & hid &g MRSA (community-acquired MRSA: CA-MRSA) & ¥
EN2D 547D S. aureus BRI EN, RERHTH 2 EHEENLY, Z0K%E5I127F ¥ R0
2+ —2+7Y 77 THEBEIZ CAMRSA 2 KK & L ERAiIC X 2T BIAHE SR,
MRSA JEYEIZB 272 E LT CAMRSADSEH SN L9 1%k o7,

CA-MRSA &%, [HEkDBEN KGR MRSA (hospital-acqired MRSA: HA-MRSA) (Zh)¢
) A7 WFAEY LV EHDS5HES NS MRSA] & XNT w5, CAMRSA OME IS
& LT, Panton-Valentine leukocidin (PVL) &IN5 A MERBEFGZ EAMS I NE 2 &
% L, ZOABIC staphylococcal cassette chromosome mec (SCCmec) OFEIFNCE L CTix, VH
RVESHIHENDLEEHL N L, & 512 CAMRSA O3EAEZ 11X HA-MRSA L 135740,
¥4 YUSNOPREEIH L CREZEERTHAPL W LR BT o N5, 2R
121k, CA-MRSA BRIHEDBEHE DL S pWNBRBEZETH L L, BT L2HEL LT, Wb
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@5 BTE XSMEEEL EORE - IR IHEDS S W2 BTN, L LEED
FZITE RIS B g, DR, BIEM %R ERALNLYAED DY, HIEERE TIIELEN
BWC L LM TH 55, CAMRSA iX HAMRSA & B ICHEMERIc L > T bbb b
RBIAZEL, DAEICBVTD, % < D MRSA EYIEHIA 5 CA-MRSA OREAHE ST
XTI E BREAS BB TEREY SO SBARMER M T AR, S b
MRSA D508 S B X 912> TETEB Y B, bAEO TR A & SCCmec IV # ) MRSA
DR HEY BB, % < D CA-MRSA R MERAS SCCmec IV B Oz T % 474 LT
W5 ZENDL, CAMRSADEMZEZMNLTE PANEHEL TR AIREICOVWTHEZOLNS, £
ZCARBIZETIX, BMEIY) ) BEOL WEHRELEBGIRICHEET 2 L T RFEEEZ NG L
LT, FR2SDHEEINS S. aureus DR FEIRIZOWTHEF L 720

2. % B H &

2.1 FEH» 5D S. aureus DHEEERTE

LML T RFERBOARE R BELR O L T224E84% (18~21i%) <X L, +4a4adiAob &I
W ERMEIEL 720 BB, N—2F v 7807 ¥y EREMARR (H AW E 5T
REE 1T NCOE 1y MERIL, BAHEICREO FEICHE > TH & FoOT5 2 5 M K im i
LT THHw, A7 U 72HRN L7z, ZOBES I 2 EIRGMNISHE L, 35°C T48KH
Regg U7z Btk T, ~ v =y VokhaEtts o RO kEtEs R L-au=—-%, b)Y 7
M ATA T R (RIS SA) 5 mL eI R (35°C, —BL) L, X5ICh
V7 bV AR CHEERER Lz, SEERBEOIn=—IZoWT T2, a7 75—+
XBE, DNase Bz EitiL, 79 2BMEKEZ S WICa 7 75— Lillab A > DNase kil
WaRL72DD% S aureus HIE L7z B, a7 75 —BREIIYHF 75 X~ (EWHLEF)
Z 723 ERE 1 T1T 5 720 DNase ilBRIZE 7 X 74 7 DN = — 25 # (SAHMLa:) 2 L
WOMIIZ L b 74 ) Bt R OGO L (EEFG—RER) 2K D HE L7z,

2.2 FEIBZMHR

MU TRV AT AT AR 5 mL TR RERE (35°C, —MWh) L7-% S. aureus Wikk%,
F— -y by (MH) FEREHICHBREREL, <5128% (35°C, —M) ¥ Tan=—
BOEEL72, RICM-HERE M Foao = — 2R AMAEK I mLIZEEL, ~v 27 77—
T v NHEOSICHL T H IR Z TR L7 Z OWI % B i % v T M-H 8RB RN %&
fil, BRI AT, FEHEZHERBH L7 + ¥ F >~ (cefoxitin; CFX) A MV v 7
(Etest™ HARE A XY 2 —H4) 2K ICHEX, 1HICHRHNTHEE (35°C, 181 H) L
Too WEER T, =2 7OVICRIROFEREEICHE Y, M-H ¥ o K4 7z HikM & CFX
ANy TOREHBEE ELZEEZHEL, &P EMIERE (minimum inhibitory
concentration: MIC) %#3RK® 7,

11

2

2.3 HFEZHERZE (phage open-reading flame typing: POT)
Btk E b T NV A T4 3 R GmL) TR (35°C, —MR) L, HEBOW
W10l & ¥ ¥ —=7 A DNA fli 3A3E (B b #tkaiatt) 100ul &%, M7 uFa—7
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WMz, 72°C— 64, 94°C— 37 OMBEIZ X V) HWK DNA Z it L7zo WIZHhiL X172 DNA %
BREIE LT, YAV T ASFEEPOT Fv b (B SR Shas3e & IC0s
HAF 22—z, =<4 25— (PC320, ASTECHH) ZHW/=~LVFTL v 7 X
PCR (95°C : 15, 60°C: 34 : 3044 7)) R4To72, BARETE, 2HHOT I ~—
IV ARBHT Az, 1BE (1HEKR) 720, 2KOREHF2—7%2@BH Lz, 2072
ORI E L, ENZENO S F = — 7 % Reaction mixture 1 (Rxnmix 1) B X O
Reaction mixture 2 (Rxn mix 2) & HKiLL TWb, F72, TNENOISHF 2 —THNTEHEKS
nWarr71)ary (POTFH v 3—) of & 5T= (bp) IZOWTid Tablel IZ7R L7z, PCR
MTHOF2—=712, 7UET 2 /)= VT N—=0bPICF YLy 3T /)= VERTSrVE—F 1~
TNy 77 —=%MATREL, ZOH)HD 6ul%35%7 A u—A7 ) (Agarose X : &= v
Ry V=) BRIKEHH 50V, 1005) (2t L7z, BRIKBHEO SV E BT F Uy 25401,
FIYVAANI A= — LTEIE (B120m) ZHE L CHEEREL, ZoOBET b LICLT
KPR #ED POT 1 (phage open-reading frame typing) % #t5E€ L7z, BAKMIZIEZ, 7Hu—2
FLVESZKBOREE, & POTF 1= 22o0WT, NY FOERICHI»DLT, 45T= (bp) %

Table 1. Open reading flames identified in S. aureus genome sequences for POT typing

POT Amplicon Target gene POT
number  size (bp) coefficient
Rxnmix 1 femA 601 S. aureus positive control
POTI-1 530 mecA 64
POTI1-2 449 mec gene complex class B 32
POTI-3 355 SCCmec type Ila specific 16
POT2-1 304 Tn554 128
POT2-2 271 prophage 64
POT2-3 228 prophage 32
POT2-4 197 prophage 16
POT2-5 161 prophage 8
POT2-6 131 prophage 4
POT2-7 104 prophage 2
POT2-8 81 genomic island 1
Rxn mix 2 femA 601 S. aureus positive control
POTI1-4 477 Cassette chromosome recombinase A2 8
POTI1-5 388 genetic background 4
POTI1-6 320 genetic background 2
POTI1-7 273 mec gene complex class A 1
POT3-1 243 prophage 64
POT3-2 197 prophage 32
POT3-3 171 prophage 16
POT3-4 140 prophage 8
POT3-5 115 prophage 4
POT3-6 95 prophage 2
POT3-7 78 prophage 1
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LW P a— Ve —HT 2N FARBDOLNLLEICIE 17, NY FEHRTE W
BWAIZIE C07 & L7z WICHPOT F o= 288 S POT 4% (Table 1) L o
ko, 2h%#POTHKA ¥ &L, %5I(2POTI-1~POTL7, POT2-1~ POT28, POT31~
POT3-7 F TO&POTRA ¥ M &ALz 0% POT AL LT, POT1 #-POT2 #I-POT3 #»
Mic Rt L7z (Bl : 4-24-32)

2.4 S. aureus NEFREEFDIEH

B S. aureus Btk N T MV A T A I VAR (5 mL) CHARETEL, BEBROBEDS
¥ Y —=7 ADNAJLF v b (B LApRNat) 2 L CDNAZI L7z, Zof%, S
aureus f %73 (staphylococcal enterotoxin: SE) A =T (sea) &5\ Z#HEEMT 3 v 7k
#3F (toxic shock syndrome toxin-1: TSST-1) #E{x ¥ (tst) Oz HIYE LT sea 7 5 N2
st 7954 ~— (57 554 &) #H W72 PCR (94°C: 14, 55°C: 1747,
72°C: 1455 3% A4 7)) 27w, RUSHOEME 2% T Aa— A7 VESIKE S L, 7
7)) a2 (sea: 423 bp, tst: 228 bp) DA MEHEFLL 72

3.1 FIEHL LD S. aureus N EHSEE o o
BEBRESAL THTA% (88.1%) 120\ TR [ CRs Table 2. M1n1mum'1nh1b1t0ry
o concentration (MIC) of
EBETH 2 2 L DRSNS 7, 108 (11.9%) cofoxitin for S. aureus strains
WZDOWTIEREBREOBGENE bz, & 51T, FEk

Strain No. MIC (ug/mL)

PWeotztdf09 b, =¥ =y Mot IS
B ASHER S M7 02— 20T, 51275 Ak, . i
37 75 —+¥ikBr, DNase RBrZ ML 720 2 DR, a5 20
BB TH - 12T4% D H B, 2140 5 O 55 HE W b Sa-14 2.0
(Sa-1, Sa-2, Sa-5, Sa-14, Sa-16, Sa-17, Sa-20, Sa-2l, Sa-16 1.5
Sa-24, Sa-26, Sa-30, Sa-32, Sa-35, Sa-39, Sa-43, Sa-46, Sa-17 2.0
Sa-56, Sa-58, Sa-61, Sa-62, Sa-70) 22T S. aureus Sa-20 2.0
OYRITR S NTze Ui THHORENC X 5 T . >
MO D S. aureus BB IZ25% TdH - 72, Sa-26 20
$a-30 2.0
3.2 &S. aureusBH|ICHTH I+ x> F> Sa-32 15
(cefoxitin: CFX) o MIC Sa-35 L5
Clinical and Laboratory Standards Institute (CLSI) @ Sa-39 15
3% (CLSI M100-S20) Tld MRSA & (3, 4 F-ifE50 zﬁz 12
B X v, PBP2’ % AT % mecA fn T 29kih & Sa-56 15
NB%, o5 WIEHEAEZIERBRECL Y, %40 Sa-58 15
> O MIC 284 ug/mLPL I, % 721 CFX ® MIC %% 8 Sa-61 2.0
ug/mL LLEZIRS S, aureus THHE L TW5H, 4, Sa-62 2.0

WEEEDO TR LD 5l S N7z S, aureus Witk 5 © Sa-70 0.75
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A Sa-1  Sa-2 Sa-5 Sa-14 Sa-16 Sa-17 Sa-20 Sa-21 Sa-24 Sa-26 Sa-30 P1

B P1 Sa-32 Sa-35 Sa-39 Sa-43 Sa-46 Sa-56 Sa-58 Sa—61 Sa-62 Sa-70

C P2 Sa-1 Sa-2 Sa-5 Sa-14 Sa-16 Sa-17 Sa-20 Sa-21 Sa-24 Sa-26 Sa-30 M (bp)

Sa-32 Sa-35 Sa-39 Sa-43 Sa-46 Sa-56 Sa-58 Sa—61 Sa-62 Sa-70 P2

Figure 1. POT typing of S. aureus strains isolated from healthy 21 women’s hand. For
determination of POT types of each S. aureus strain, multiplex PCR assays were
performed with primer sets which were included in the reaction mixture 1 (Fig. 1A
and 1B) or 2 (Fig. 1C and 1D), allowing all POT numbers to be amplified in two
reaction tubes. Aliquots of each sample were subjected to 3.5% agarose gel
electrophoresis and staining. Positive controls for amplification of each POT number
were shown in lane P1 (Fig. 1A and 1B) and lane P2 (Fig. 1C and 1D). Lane M: 100
b. p. DNA ladder marker.
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MRSA ¥ Z HI9E LT, FHHRICHT 5 CFX @ MIC 23K 72, ZOFEH1%, 0.75 ug/mL :
1%k, 1.5ug/mL: 9#k 2ug/mL: 108k, 3ug/mL: 1¥ GI218K) &wv9 D THY (Table 2),
8ug/mL L L MIC Z /R S. aureus BARkIIARIN S N2 o720 DL EOREHA S, fEEKS.
aureus WARIZAETAF ) Y&z S. aureus (methicillin sensitive Staphylococcus aureus:
MSSA) TH b E#E 2 5/,

3.3 POT BRI & 25 FEFWRE
M3 S, aureus 1218k O FHN K22 0Ex & [ POT B Table 3. POT type of each S. aureus

BN & B TR E L BRI L7z ZOME, 2TOH strain in this study
T femA (601 bp) Bk & % - 72 (Figure 1 A ~ D), Steain No POT type
femA L, S. aureus OB L K LELMMBBEN S ~ " POTI POT2 POT3
NI EI—=FLTBY, KIETIXS. aureus FeE09 7% 1y Sal A m 22
Haryro—npeLTHWLNRTWS, Lz25> TSRO Sa-2 6 142 100
DEEREREDOMMN G A S. aureus T H L HFEDIDO BN Sa-5 6 8 112
WICELKKIEE D, % POT F ¥ N — NS 250 7= Sa-14 4 22 R
(bp) ZRT Ny FOAMEHBL, &HHkO POTH%Z Sa16 4 § 80
WELZ (Table3). ZOM% FTLTOMKIOWT oo o
POTI %5 POT4 % TORBDIRIETH 5 Z EA5h o720 Saol 9 U5 ]
COZLhs, FHERZUERBOBA] (Table 2) & [, Sa-24 4 50 32
{3 S. aureus 134T MSSA TH D Z EDRENT, FD Sa-26 4 122 32
12> POT F > N — DRI B LT, POTL5 1313k (62%) Sa-30 2 90 1
HEEPE, POTL6 & 7 ¥k (33%) HSWpPEZR L7, Z0 X §Z§§ 8 9; ‘1)
IR BRI B W THE D POT F ¥ N — 25 LB 5 5239 ) 9 80
BE TR 4 5 & v ) BT POT2 X POT3 T b HfE 32 Sa43 0 8 80
EN7ze I POT24, POT25 1%, ZhZN13M%k (62%), Sa-46 2 9 80
14k (67%) <THtEL 72y, *7:POT3-1, POT33 T, Sa-56 4 90 65
ZRENTH (33%) & 6% (29%) CTHEL o7 o S*38 oo s
2T, POT34 % POT36 0 & 5 icftikitko e <okt 50 2o Ml
EholbDbH o7, Sab 2 15 !
Sa-70 4 24 32

3.4 BESRLELSVILERMY 3 v VEGHSRER
FOKRE

RV S. aureus OFEAET I EEFE TH LS HF  (staphylococcal enterotoxin; SE) A i fzn T
(sea) 72 & NZHEEMY 3 v 7 fEl#E#HE S (toxic shock syndrome toxin-1; TSST-1) #15 1 (#st)
DREIZDWTHES L7z, Figure 2 [IZ/RT & 9 12 sea I22\W\WTld Sa-2, Sa-5, Sa-21, Sa-35,
Sa-61, Sa-62 DFF 6 TR E o720 B, Sa6l & Sa-62 (2B L TiZ POT#! (Table 3) (22
WTH—BHLTWVDEIENE, INHIEFA—KTH L URRMENE . F72, tstid, Sa2 & Sab
D2¥THEE %Y (Figure 3), IS 2 #kid sea & tst O ONHEZEOBIET 2 AT Bk
THAHIEPRENTZ. LeLARDS POT B OME (Table 3) 251%, Sa2 #k& Sa-b ¥kl
HWIIRLLHHETHA I LEZOND,
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(b.p.) Sa-1 Sa-2 Sa-5 Sa-14 Sa-16 Sa-17 Sa-20 Sa-21 Sa-24 Sa-26 Sa-30 Sa-32

2,00

1,50

1,000
500

Sa-35 Sa-39 Sa-43 Sa-46 Sa-56 Sa-58 Sa—61 Sa-62 Sa-70 M (bp)

2,000
1,500
1,000
500
100

Figure 2. 2% agarose gel electrophoresis of PCR products (423 bp) obtained from
amplification of the Staphylococcus aureus enterotoxin A (sea) gene. Lane M:
100 b. p. DNA ladder marker.

(b.p.) M Sa-2 Sa-5 Sa-14 Sa-16 Sa-17 Sa-20 Sa-21 Sa-24 Sa-26 Sa-30

2,000
1,500
1,000
500
100

Sa—-32 Sa-35 Sa-39 Sa-43 Sa-46 Sa-56 Sa-58 Sa—61 Sa—62 Sa-70 M (b.p.)

2,000
1,500

—1,000

— 500
— 100
Figure 3. 2% agarose gel electrophoresis of PCR products (228 bp) obtained from amplification

of the Staphylococcus aureus toxic shock syndrome toxin-1 (tst) gene. Lane M: 100
b.p. DNA ladder marker. Lane C: negative control (S. aureus 209P strain).

4. % =

Zeal, MR R FENE L 7o RO WT, TR LD S, aureus?ﬁﬂj“fli%%“(“%of:o
ORI, TREFTEHMEDOD D EADOFIEH S D S. aureus B (27%)1 1213
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LWbOTHY, SEOEEEIHFICEVHEHETS. aureus ZRE L TW DO TIE W & 2R
LTWb, F/—MICHIEZ, S aureus i D EHLRLTWVEMTH Y, T2 5 S. aureus 73
B SN BEREICOWTIE, SED S b S, aureus HHH SN WA WY o SRR
12 S. aureus BRI AV HFEZZONBHI ENS, L MAENOMBERICET 2HE L%
WD B2 0E, T 7 A O R Y IHEICE S THAIRERK TH L NER T - T I —%
SR I S NI RWED S D S. aurens BHIZB L TIE, FiEiIcH 2RO RO 5N b
LoD, kL LTEBUORINETH 72w IWET Bbb, G, brEE GO
REEOWNGIED S D S. aureus BRI EAA30% % RT E VI HHKRE L —HKLTwb, =
ILTHADE, S aureus Dt MEEAOEFIE, AR, AHEEZ & oREI/h
BVHOTHL LI ICEbNG, Z0—J, 7 b Y -1k ERER OB REIAEBI TR Ao
BRI T, S, aureus DEFENEL o TBY, KEROFEREEICHA LT, ZOEHE
BRI DS R S5 S EDWI LN o TWwaY, S517 b ¥ —1ER M %0 SRR T,
MEERTF FO 1HiTH % cathelicidin (hCAP18/LL37) OFEAMETFTLTEY, BFH e
HEA BT 2 WO LRI L TWE 2RI TwaY, 29 LEd, S aureus
D MERADEZIZ, mE-FAEK GFEE) MHEEHPES L TWEIEERLTW5S, I¥
WIEEORIEROIEF B X ICMAT, BETFYHRBEZ IO L T4 REFAEROME
PEHIZ X o TOMEFE SN BB DEF DS, aureus DEZIHE L EELTWDHEEZ LS,
G, TR ENLD S aureus BILIZT 25 2179 BRI, HEBEOLEERBOH B
JE~A 70N, F — 2O EEERT HLEND 5,

F 740, FIX Y SN S aureus 12T, CFX K3 2 A &2 B 72 & NI
POTHEIBNC XY, B TMSSATHALEHETHIENTEL, MAT, FHOKHEIE, Felten
SOHED 1285 X 512 CFX @ MIC %5 3 ug/mL LN FTdh 5 S. aureus (34T mecA kT -
eI E b I —H L ZoORMICBELT, BMEA MRSA Th 256, H#12 POTL ©
POT R4 ¥ MIALL L% /RTDIZH L, MSSATHL¥E, 0, 2, 4, 6, 8, 10, 12,
UMD ERT, S HIZPOTHBITIX, MRSA & HZEENLHMRIZOWT, HA-MRSA
% %\ 13 CA-MRSA O bW RETH 5%V, BAKINIZIE, HA-MRSA iR BRSOV T,
NewYork/Japan (NY/Japan) 20— %% < % 50 5kiMICH VY, 29 Lzra— & ST5/
SCCmec typell %4 7 AUZMRAT LT, L7255 T POT#BICIE, Table 1 13585 &5 12
POT1-1 (mecA) 2z T, POT1-3 (SCCmec typella specific), POT14 (cassette chromosome
recombinase A2), POT1-7 (mec gene complex class A) 2551 & 72 % #kix HA-MRSA T& % 1]
BetE2sE v, M, USA300 7 o — i3S N5 £ 9 7 CA-MRSA 1&, SCCmec typelV %= 4
TH7O— UL LA s, POTL-1, POTI-2 (mec gene complex class B), POT1-4 25k &
7 5 Wik T CAMRSA TH WD H Ve 4B, KiETld, PVLEETFoOEROMRBZE TN
TWRWA, B POT E1A%64d 5 W E110E 7 A HRIZD W Tid PVL MO W RENED S 57V,
2D X HIZPOTL #* MRSA OHIBNCHHTH 50123k LT, POT2 7 5 NI POT3 Bl &
L CHRL XV TOBINIAERTH %o SHONf; (Table 3) A Td, Sal & Sa70 (POTH :
4-24-32) % Sa-14 & Sa-17, Sa-26 (POT ! : 4-122-32), Sa-39 & Sa-46 (POT %! : 2-9-80), Sa-61
& Sa62 (POTH :2-1451) DX HIZ, ZNENOWRIIELR L WERED S HEEINTOURNS,
il —® POT B % /KT S. aureus B EINT V5B Z LD Gh 5. =9 L7z POT BB OFFEIZE
LT, WERDPSD/NNVAT 4 =)V BT IVESIKENES & 2 BB 3: & LB U 736 12 Rk
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WAEE (D index) 2% THL I EAREINTWE?, MAT, FEEO MRSA I X 2 B
DIZABRE 2 H55E 5 2 B2 POT BBIAHV S, ZOFEHERLIHTEI R ShTna?,

X HIZA M OMETTIE, sea R tst & \vo 72 S, aureus OFF (LT & POT 1 & B#IZOWT
LETOME 217> THADS, gD POT B2 RS HRAREBIE T2 A L T2 ) ik
RBOLNLPoTze WNTHEITS L, sea BEHRDOETH POT21 BB TH - 7D L, sea By
YRR TH % Sa2, Sa-2l, Sa-6l, Sa62 D 4RIZOWTIZ, POT21 ke 7 2 DS S L7z,
LA L%, o sea iRk TH % Sa-5 & Sa-35 Tlk POT2-1 BHETH B Z EH 5, LFLD
sea BAZF Tk & POT2-1 Btk & OBICHIE R BEARD b N7zb T Tld e v, —H, tst BT
H5HSa2 ke Sab FRICELTIE, Zo2ICIHE L CTHhtEE % 572 POT F U N—DS GRS L
720D, tstEMEARE SIET 2 &, st BRI ICOARIFRITH D L\ 2% POT F 23 —13
AOSN TV, KRN S. aureus 73EAH 3 5 TSST-1 Bz THCHEHEEMETH, 351
ZFOMONFFEE TR, ZNFN2%EA @ pathogenicity island & FFEI 5 95 U= F-HEC 2 —
FERTEBD, ZRLREMOT 7 — 12X D S. aureus FITIEFE S Tw2Y, LzdoT,
H#5E @ prophage ORF (2B 45 POT F o N—0METH - Th, TNZIEFEOREEZETF O
FREEEMTL ZERBELVWD O EEbN D,

Yl SRR TIE, #EBEEOFR» O 58S/ S. aureus X ) HA-MRSA %> CA-MRSA
DPERZRTRARIMIE SN2 DD, POTHEIC X 550 FEAEM OA AR E NI,
75, THeh o 08 S R B Rk 11213 SEA 22 TSST-1 & Vo R ER T2 A L TW05 3
DHBOLNDLZENS, T9 LSRRG 2o TRE Z2AEPHERHRNEY 3 v 7 EHERO
SRR 572012, FCEMZID IO BRI, R L2 EE 2 TR IER S v,
L8103, POT #:%2 W 72525 D CAMRSA BRI O W THE 2179 TETH 5,

& &

AAROEGIZH 720, BAFFFE TWNRKELOMY O SHIJIESH L L9,
bbET, BHRFELTIMNZTHE T LARHLFRERBAIRE B F 02 A BRI
AL ETE5,

50 B X ®
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Summary

Background: Methicillin-resistant Staphylococcus aureus (MRSA) is the most frequently identi-
fied antimicrobial drug-resistant pathogen in hospitals and other healthcare facilities in many
countries including Japan; such cases of MRSA are termed hospital-acquired MRSA (HA-MRSA).
HA-MRSA infections commonly occur in people with weakened immune systems in hospitals and
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healthcare centers. In addition, risk factors for HA-MRSA infection include hospitalization, sur-
gery, dialysis, long-term care. Meanwhile, severe infections with another type of MRSA, called
community-acquired MRSA (CA-MRSA), were first reported to occur among healthy people in the
United States, France, Australia, and other countries in the 1990s. Today, CA-MRSA infections
are becoming more common. An MRSA-harboring staphylococcal cassette chromosome, mec
type IV, was recently isolated from retail raw chicken meat in Japan. Therefore, CA-MRSA may
be transmitted from raw meat to human hands during handling. However, the frequency of CA-
MRSA isolation from human hands is unknown.

Objective: This study assessed the hand carriage of HA-MRSA and CA-MRSA among female
students at Yasuda Women'’s University.

Methods: Handprint samples from young female university students were made on a mannitol
salt agar plate and subsequently incubated aerobically at 35°C for 48 hours. Mannitol salt-posi-
tive well-isolated colonies were subsequently confirmed on the basis of whether they exhibited
typical characteristics of S. aureus through further testing including Gram staining, coagulase,
and DNase production. Antimicrobial susceptibility tests using cefoxitin strips and molecular epi-
demiological typing (phage open-reading flame typing) for each strain were then carried out to
identify HA-MRSA and CA-MRSA. In addition, the genes for staphylococcal enterotoxin A, sea, and
toxic shock syndrome toxin-1, #st, of each S. aureus isolate were tested by PCR.

Results: A total of 74 mannitol salt-positive isolates were obtained from 84 handprint samples;
21 of which were identified as S. aureus. However, the minimum inhibitory concentrations for
cefoxitin of all S. aureus isolates were =< 3 ug/mL. Moreover, all S. aureus strains were negative
for mecA. Therefore, no MRSA isolates were detected. However, 6 and 2 S. aureus strains were
positive for sea and tst, respectively; tst-positive S. aureus strains were detected from among sea-
positive strains.

Conclusion: In the present study, neither HA-MRSA nor CA-MRSA were isolated from healthy
young women’s hands. However, pathogenic S. aureus strains that can cause food poisoning or
toxic shock syndrome were isolated. Thus, these pathogenic S. aureus strains can spread easily
in public places such as hospitals and schools. Therefore, preventive efforts such as thorough
hand washing are important.
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