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Fig. 1. Judo room layout showing geographic locations. Swab samples were obtained from area A, B, C, D and E.
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Table 1. List of probes and primers for real-time quantitative reverse transcription-PCR for detection of Staphylococcus aureus-specific
gene

Terget gene Probe or primer sequence (5°—3)" Accession No Reference

Forward primer: 5"-CAA AGC ATC AAA AAG GTG TAG AGA-3~
nuc Reverse primer: 5'-TTC AAT TTT CTT TGC ATT TTC TAC CA- 3’ V01281 (26)
Probe: 5°-(FAM)-TTT TCG TAA ATG CAC TTG CTT CAG GAC CA-(TAMRA)-3’
Forward primer: 5'-GGC AAT ATT ACC GCA CCT CA-3"
mecA Reverse primer: 5-GTC TGC CAC TTT CTC CTT GT-3" X52593 (26)
Probe: 5"-(FAM)-AGA TCT TAT GCA AAC TTA ATT GGC AAA TCC-(TAMRA)-3"
Forward primer: 5'-GCT GGA CAAAAC TTC TTG GAA TAT-3'
PVL Reverse primer: 5'-GAT AGG ACA CCA ATA AAT TCT GGA TTG-3’ AB006796 27

Probe: 5'-(FAM)-AAA ATG CCA GTG TTA TCCA-(TAMRA)-3'

FAN, 6-carboxyfluorescein; TAMRA, tetramethylrhodamine, acronym

Table 2. Distribution of carrier-index among males and females (%)

Persistent Intermittent Occasional
Sex Non-Carrier Total
Carrier Carrier Carrier
Male 3(8) 4(11) 7(20) 20(59) 34(100)
Female 3(21) 2(14) 2(14) 7(50) 14(100)
Total 6(13) 6(13) 9(19) 27(56) 48(100)
Chi-square test P=023 P=0.81 P=0.61 P=0.58
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Table3. Staphylococcus aureus isolates obtained from surface of tatami mat

December 2011 to November 2012.
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Fig. 2. Detection of nasal Staphylococcus aureus carriage.
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Fig. 3. Colonies of Staphylococcus aureus cultured Compact
Dry X-SA. Persistent carrier (A) and Occasional/
Intermittent carrier of Staphylococcus aureus are shown.
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Fig. 4. Colony counts of Staphylococcus aureus in membranous
after incubation for 24 h. *Significant (p< 0.05)
difference compared to Persistent carrier (n= 23) and
Occasional carrier +Intermittent carrier (n = 26). All
values are means  * SD. Difference determined by
student’s T test.
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Fig. 5. Schematic diagram of direct contact among Judo
athletes.

HELHARIGEFORB RS~ v b FICFET
B SA DN 52 Eh5 Y EFRREL o
I T~y P LBRERT & oA g
D—RNERDIERRELTVD, KFAELHM T

3. FEHEDOORIIRENTH - 7205, BEX N
L 72 EGHUEIE DU REM: & T oD 7\ 72 D IE e A
=D S i (RN = (/S

 rDERIENILSA D “reservoir’ TH ) EGD
BN ORI CEE R EHE R LTwD Y K
72 Tld. Persistent carrier DY ¥ TV S5 5 N5
Wlhao=—8b ML ERIZH > 72
(Fig. 3 and 4) o Persistent carrier {355 P 12 & 1 A
DORBEICHRE LTV D ZEDBHS IR 57 Fifi
B 7% BENREEOMERIIKRD 2 5 Th b, 1)
REE B G HSA BRIHEDfERRICHRE I N TWE Z &
2) REZBOFHEEN L THENLEFEINLZ L
Thbo TA)VI YTy bR=VEFOHEROLE
ML SEOTEEAZIT > 72ETlE. FHELLOWD
SEAEEA S ER DS D Y, FRENLEHO
EIFIC OV T H BGsREE & L TR E2FIT A REMT
Hbo BUTTIL, BIEN SA DR AR & ISR 5 5
Mok LT, PlHETH L0V BERKE >
BIENICERLSAXBRRT 52 HEDPAERTH
2V &) KRN LT - ANT
R RAZHL) LA TV Z EDBRRE DA, K
WEIEDBPIZO LN T bDEEZ LN
b —HTHIRIEOET L, AN L 250V ERE
ELTIER L. HEHIM R 2 M3 S 20K E 7
bo AR, AT Y ViR S4 HSEIN TS S
THY P B M IE R85 0wk 2 1 )7
BT —BORENLEE 2 b,

T BRIl 2 B RE & T 5 - 0 A R
HHRICHOEHEPE LR T WEEZ ONL, T3
AT R RS 2 EA LT\ 5 72O BRI —
DENPTORMOETFEHMET LI LENETH S,
Lo THEHATH > TOHBEMHFIIBES LT
bo RWIFETIZ. &H 7 T — BT 5 FAITHHE
DOEHEM T %2817 T 5 o 72, Persistent carrier
Z B v & L C Intermittent carrier ;2 {F Occasional
carrier |ZJ& S 5 EFHHRE 2 /v L CTHfil 2 42 ) & L
TWb 2 EWsyhotz (Fig 5)o SA DRIk,
fill b EE L KRR DO —DTH b, AKR—2 OHY;
IZBWTHIRIHE & OFfiZ 4k ) X LR FIN TR G
DR L7260 " b d Do 41413 % carrier I ToruE
SNTARD 5 FBARFRNT % O ET-H TR Oz
HEOHEIZONWTOEMNTHPLETH S,

B AN BT ORENRLED S 50 HROH
DI HE S T A, SERIT R R A B S B A%k
30BN hodze MPENZBWTIZ, AFR—Y
DB BV TBEIC LHIHE ) ShTw b,
FNLBEIZ I E SN TV vy, IR SEE MR T
EETHEBIZONTIRARBRIERILETH 5,



154 FARBEREE - SRIE I - ARAE R - T RE - HihTz - MHARE - 1D

£+ £
. u af

FEEDP S D SA OFEEIRERTH > 720
CRKRFEREHE O RENSAO R HERERA.
Persistent carrier (32K D 13% % D TV72,

3. Persistent carrier D S JEWN 25 58S L7z S4A D T
O = —#%ix. Occasional carrier. Intermittent carrier
LD HL T &5, Persistent carrier (& SA %K
BIRE L TWD Z V50572,

4. R Fe O FAIA M P2 SA ORI K R E

HECEET 2 BT3B SN o7z,

4

l\):—‘m

6. # &

We#AbH720 . ERICSIMH V2725 L
7ET OB TR DI & FEHEEE OWA
POBEZE ) £ LRGSR, IIA/NE &I
JE CHIFLE L BT E 5,

X B

1. Kluytmans J, van Belkum A, Verbrugh H. (1997):
Nasal carriage of Staphylococcus aureus: epidemi-
ology, underlying mechanisms, and associated risks.
Clin Microbiol Rev. 10: 505-20.

2. Tacconelli E, Tumbarello M, Cauda R. (1998):
Staphylococcus aureus infections. N Engl J Med.
339:2026-7.

3. Zimakoff J, Bangsgaard Pedersen F, Bergen L, Baa-
go-Nielsen J, Daldorph B, Espersen F, et al. (1996):
Staphylococcus aureus carriage and infections
among patients in four haemo- and peritoneal-dialy-
sis centres in Denmark. The Danish Study Group of
Peritonitis in Dialysis (DASPID). The Journal of
hospital infection. 33: 289-300.

4. Luzar MA, Coles GA, Faller B, Slingeneyer A, Dah
GD, Briat C, et al. (1990): Staphylococcus aureus
nasal carriage and infection in patients on continu-
ous ambulatory peritoneal dialysis. N Engl J Med.
322: 505-9.

5. Hudson IR. (1994): The efficacy of intranasal mupi-
rocin in the prevention of staphylococcal infections:
a review of recent experience. The Journal of hospi-
tal infection. 27: 81-98.

6. Kluytmans JA, Mouton JW, [jzerman EP, Vandenb-
roucke-Grauls CM, Maat AW, Wagenvoort JH, et al.
(1995): Nasal carriage of Staphylococcus aureus as
a major risk factor for wound infections after cardi-
ac surgery. The Journal of infectious diseases. 171:
21679.

7. Herwaldt LA. (2003): Staphylococcus aureus nasal

10.

11.

12.

13.

14.

15.

16.

17.

18.

A - MESE - B3

carriage and surgical-site infections. Surgery. 134:
S2-9.

Campbell KM, Vaughn AF, Russell KL, Smith B,
Jimenez DL, Barrozo CP, et al. (2004): Risk factors
for community-associated Methicillin-resistant
Staphylococcus aureus infections in an outbreak of
disease among military trainees in San Diego, Cali-
fornia, in 2002. J Clin Microbiol. 42: 4050-3.

Diep BA, Sensabaugh GF, Somboonna N, Carleton
HA, Perdreau-Remington F. (2004): Widespread
skin and soft-tissue infections due to two Methicil-
lin-resistant Staphylococcus aureus strains harbor-
ing the genes for Panton-Valentine leucocidin. J
Clin Microbiol. 42: 2080—4.

Begier EM, Frenette K, Barrett NL, Mshar P, Petit S,
Boxrud DJ, et al. (2004): A high-morbidity outbreak
of Methicillin-resistant Staphylococcus aureus
among players on a college football team, facilitated
by cosmetic body shaving and turf burns. Clin Infect
Dis. 39: 1446-53.

Kazakova SV, Hageman JC, Matava M, Srinivasan
A, Phelan L, Garfinkel B, et al. (2005): A clone of
Methicillin-resistant Staphylococcus aureus among
professional football players. N Engl J Med. 352:
468-75.

Hall AJ, Bixler D, Haddy LE. (2009): Multiclonal
outbreak of Methicillin-resistant Staphylococcus au-
reus infections on a collegiate football team. Epide-
miol Infect. 137: 85-93.

May CL, Hodde JP, Badylak SF, Smith GF. (1995):
Infective endocarditis in a collegiate wrestler. J Athl
Train. 30: 105-7.

Stacey AR, Endersby KE, Chan PC, Marples RR.
(1998): An outbreak of Methicillin resistant Staphy-
lococcus aureus infection in a rugby football team.
Br J Sports Med. 32: 153-4.

Giffin CS. (1992): Wrestler's ear: pathophysiology
and treatment. Annals of plastic surgery. 28: 131-9.
Jevons M. (1961): “Celbenin” -resistant staphylo-
cocci. British Medical Journal. 14: 124-6.
Fontanilla JM, Kirkland KB, Talbot EA, Powell KE,
Schwartzman JD, Goering RV, et al. (2010): Out-
break of skin infections in college football team
members due to an unusual strain of community-ac-
quired Methicillin-susceptible Staphylococcus aure-
us. J Clin Microbiol. 48: 609-11.

Lu D, Holtom P. (2005): Community-acquired

Methicillin-resistant Staphylococcus aureus, a new



19.

20.

21.

22.

23.

24.

25.

26.

REFEFERTIZBT 5 HPENEG T N 3RE OREIRI 155

player in sports medicine. Curr Sports Med Rep. 4:
265-70.

Rihn JA, Michaels MG, Harner CD. (2005): Com-
munity-acquired Methicillin-resistant staphylococ-
cus aureus: an emerging problem in the athletic
population. Am J Sports Med. 33: 1924-9.
Rackham DM, Ray SM, Franks AS, Bielak KM,
Pinn TM. (2010): Community-associated Methicil-
lin-resistant Staphylococcus aureus nasal carriage in
a college student athlete population. Clin J Sport
Med. 20: 185-8.

Cohen PR. (2005): Cutaneous community-acquired
Methicillin-resistant Staphylococcus aureus infec-
tion in participants of athletic activities. South Med
J. 98: 596-602.

Mulligan ME, Murray-Leisure KA, Ribner BS,
Standiford HC, John JF, Korvick JA, et al. (1993):
Methicillin-resistant Staphylococcus aureus: a con-
sensus review of the microbiology, pathogenesis,
and epidemiology with implications for prevention
and management. The American journal of medi-
cine. 94: 313-28.

Vandenesch F, Naimi T, Enright MC, Lina G, Nim-
mo GR, Heffernan H, et al. (2003): Community-ac-
quired Methicillin-resistant Staphylococcus aureus
carrying Panton-Valentine leukocidin genes: world-
wide emergence. Emerg Infect Dis. 9: 978-84.
Prevost G, Cribier B, Couppie P, Petiau P, Supersac
G, Finck-Barbancon V, et al. (1995): Panton-Valen-
tine leucocidin and gamma-hemolysin from Staphy-
lococcus aureus ATCC 49775 are encoded by dis-
tinct genetic loci and have different biological
activities. Infect Immun. 63: 4121-9.

Teramura H, Mizuochi S, Kodaka H. (2010): Evalu-
ation of the compact dry X-SA method for enumer-
ating Staphylococcus aureus in artificially contami-
nated food samples. Biocontrol science. 15: 149-54.
McDonald RR, Antonishyn NA, Hansen T, Snook

27.

28.

29.

30.

31.

32.

33.

LA, Nagle E, Mulvey MR, et al. (2005): Develop-
ment of a triplex real-time PCR assay for detection
of Panton-Valentine leukocidin toxin genes in clini-
cal isolates of methicillin-resistant Staphylococcus
aureus. J Clin Microbiol. 43: 6147-9.

Kaneko J, Kimura T, Kawakami Y, Tomita T, Kamio
Y. (1997): Panton-valentine leukocidin genes in a
phage-like particle isolated from mitomycin C-treat-
ed Staphylococcus aureus V8 (ATCC 49775). Bio-
science, biotechnology, and biochemistry. 61: 1960~
2.

Kramer A, Schwebke I, Kampf G. (2006): How long
do nosocomial pathogens persist on inanimate sur-
faces? A systematic review. BMC infectious diseas-
es. 6: 130.

AAER R e A HA—3. (2000) :
LA Y T ETFOMBHEBZIZBT B L
~ v M REOBEWRA AR~ v FROHER.
WRPR A AR — Y BE2£ 17: 1387-91.

Oller AR, Province L, Curless B. (2010): Staphylo-
coccus aureus recovery from environmental and hu-
man locations in 2 collegiate athletic teams. J Athl
Train. 45: 222-9.

Coates T, Bax R, Coates A. (2009): Nasal decoloni-
zation of Staphylococcus aureus with mupirocin:
strengths, weaknesses and future prospects. The
Journal of antimicrobial chemotherapy. 64: 9-15.
Watanabe H, Masaki H, Asoh N, Watanabe K, Oishi
K, Kobayashi S, et al. (2001): Low concentrations
of mupirocin in the pharynx following intranasal ap-
plication may contribute to mupirocin resistance in
methicillin-resistant Staphylococcus aureus. J Clin
Microbiol. 39: 3775-7.

Higashiyama M, Ito T, Han X, Nishiyama J, Tanno
A, Wada T, et al. (2011): Trial to control an outbreak
of Panton-Valentine leukocidin-positive methicillin-
resistant Staphylococcus aureus at a boarding school
in Japan. Am J Infect Control. 39: 858-65.



