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Nasal samples of humans and animals were examined for the presence of Staphylococ-
cus aureus, and subsequently the incidence of enterotoxigenic and methicillin-resistant S.
aureus. Additionally, characteristics of the isolates were studied. The carrier rate of S.
aureus was 42.7% (38/89) for humans, 86.4% (57/66) for pigs, 19.8% (20/101) for cows, and
9.5%(4/42) for chickens. By using a commercial SET-RPLA kit, 22 isolates from humans pro-
duced staphylococcal enterotoxin (SE) A (n =8), SEB (n=29), and SEC (n =05). S. aureus iso-
lates were subjected to genotyping analysis for detection of se genes (sea to see, seg, seh
and sei). The se genes were detected in 25 (65.8%) of 38 human, 34 (59.6%) of 57 pig, and 4
(100%) of 4 chicken isolates. Twenty-five human isolates possessed the sea (n=38), seb (n=
4), seb-seg-sei (n=>5), sec-sei (n=4), sec-seg-sei (n=1) or seg-sei (n=3) genes. Thirty-four iso-
lates from pigs and 4 isolates from chickens possessed seg-sei genes.

MRSA was detected from only 5 food handlers. Phenotypic and genotypic characteris-
tics of 3 MRSA isolates from the 3 food handlers in the same facility were identical except
for two phenotypic characteristics. Therefore, the results may suggest that the horizontal
transmission of MRSA occurred in the facility.

Key words: MRSA, Nasal carriage, se genes, Staphylococcus aureus, Staphyococcal enter-
otoxins
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Table 1. Incidence of S. aureus, enterotoxigenic S. aureus and MRSA in the nares of humans and animals
No. of No. of No. of No. of
Host ’ S. aureus enterotoxigenic MRSA
samples . e %1 o
positive S. aureus positive positive
Human 89 38 (42.7%) 22 (24.7%) 5( 5.6%)
Undergraduate 29 11 (37.9%) 7 (24.1%) 0
Food inspecting worker 10 4 (40.0%) 2 (20.0%) 0
Food handler 50 23 (46.0%) 13 (26.0%) 5(10.0%)
Vegetable processing worker 10 4 (40.0%) 2 (20.0%) 1(10.0%)
Ready-to-eat food manufacturing worker 10 7 (70.0%) 3 (30.0%) 0
Bean curd manufacturing worker 10 5 (50.0%) 4 (40.0%) 3(30.0%)
Fish processing worker 10 2 (20.0%) 0 0
Meat processing worker 10 5 (50.0%) 4 (40.0%) 1(10.0%)
Pig 66 57 (86.4%) 0 0
Cow 101 20 (19.8%) 0 0
Chicken 42 4( 9.5%) 0 0

*1 Staphylococcal enterotoxins (A~D) were detected by the reversed-passive latex agglutination (RPLA) method

using SET-RPLA (Denka Seiken).

Table 2. Enterotoxin types of enterotoxigenic S. aureus isolates from the nares of humans

Enterotoxin type™

Host .No. of
isolates A B C

Undergraduate 7 1 6
Food inspecting worker 2 1 1
Food handler

Vegetable processing worker 2 1 1

Ready-to-eat food manufacturing worker 3 3

Bean curd manufacturing worker 4 1

Meat processing worker 4 1 2 1
Total 22 8 9 5

I See the footnotes on Table 1.

Table 3. Coagulase types of enterotoxigenic S. aureus isolates from the nares of humans

Enterotoxin type™

Coagulase type

(No. of isolates) I 1 111 v % V1 VII VI Non typable
A (n=8) 8
B (n=9) 3 4 1 1
C (n=5) 3 1 1

*I See the footnotes on Table 1.
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Table 4. Distribution of sea to see, seg, seh and sei genes in S. aureus isolates from the nares of humans and animals

Human
Enterotoxin type*!
(No. of isolates) Genotype Undergraduate Food inspecting worker Food handler*® Pig Cow Chicken
(m=11) (n=4) (n=23) (n=57) m=20) (n=4)
SEA (n=28) sea 1 1 6
SEB (n=9) seb 2 2
seb—seg—sei 4 1
SEC (n=5) sec—sel 4
sec—seg—sei 1
SE Non producer seg-sel 1 2 34 4
se negative 3 2 8 23 20

*1 See the footnotes on Table 1.
*2 Vegetable processing (n=4), ready-to-eat food manufacturing (n=7), bean curd manufacturing (»=5), fish processing
(n=2) and meat processing (n=>5) workers.

Table 5. Characteristics of MRSA isolates from the nares of food handlers

Human No.*! 1 2 3 4 5
Bean curd Bean curd Bean curd Vegetable Meat
Food facility manufacturing manufacturing manufacturing processing processing
facility facility facility facility facility
Phenotype
Biotype*? Human Human Human Human Human
Coagulase type v 111 111 111 111
Enterotoxin type*? C C C — C
TSST-1 + + + + +
Antibiogram** PCG/ABPC/CEZ/ PCG/ABPC/CEZ/ PCG/ABPC/CEZ/ PCG/ABPC/CEZ/ PCG/ABPC/CEZ/
CMZ/KM CMZ/KM/EM CMZ/KM/EM CMZ/KM/EM CMZ/KM
B-Lactamase + + + + +
Genotype
se type sec—sel sec—sel sec—sel — sec—sel
SCCmec type v v IV v Non typable

*1 The human isolate number corresponds to those of Lane number in Fig. 1.
*2 Biotyping by the method of Devriese.”

*3 See the footnotes on Table 1.

*4 Abbreviations are shown in Materials and Methods.

e 55O SECEIZEIBIS M b b Hik 22 BRid 2 h 2
(kb) WHIRT 5 sea, seb, sec BIET2HFEL, 55 10 B
485.0 — seg % 7013 sei BInFEFFFIC/RAL TV £
S — SEA~SED BUJEEEARD 1 H T, seg-sei Bt TR
;g?g — » 3kl a7z, SET-RPLAETIE 7Y, v, b
a5 — Bk kA 5 SEA~SED BlEA IR S high - 1«
194.0 — 03, se Bin TRMTIC &b, 7 % Hk57 k34 #k
1455 — (59.6%), b U HIZK 4 ¥R 4 ¥R (100%) 75 seg—sei i {z 1
87— EHREL TR U R 20 B 5 13 se BT 3R
SR ARA S A
48.5 —

5. MRSA DMK
GIERLEREFE 3 4 (No. 1~3), TN LAEFEE 14
(No. 4), BERINTIEFEA 1% (No. b) o oyitsnre

Fig. 1. PFGE patterns of Smal-digested genomic

fragments of MRSA isolates from the nares of MRSA OHIK% Table 5 /R . [6l—HeskN O S EE
five food handlers. Numbers (1~5) at top of EREHEFH D 3 (No. 1~3) 34HY, SE#, TSST-1
lanes are corresponded to those of human | - s ) e g

numbers in Table 5. M indicates the lambda PELETE, \"8_7 7 tﬁﬁ?&’ se\g{x?i, ‘SC‘Cmec
ladder DNA concatemers used as molecular BB LU PFGE /¥4 — v (Fig. 1) s—HL7H, 551

size markers (kb). PRI o B & SRR S —E U 757 - 72,



z =

RS b P BLUOEHYIIED T F Y EREOERE T HAR
BETHY, TOFXFEREBWMUIEEEKEETH 3.
INODOEAIT BT REEREZMEL CB T i3t
b B LUEYID S BEANDOBE T N Y BRI GA HIEH S
Brzhicly CTEEEBbNnS. BENCBT 2HGT
FolkiWo BEREFRORE L5 &, F¥HEY Tk
12.6%, BHEERET'? T3 10.9~33.0% OHEHFNTH
3. HSEo@EE T, FAEN37.9%, ALEHLE D
46.0% T, FIROHEICHNZ VTN bEP -7 —
7, B o RERIE, 7519 T853%, v vV T12.0%,
T 20%0 H B0V 63.9%2 EHEEN TV,
SEIOFHETIE, 74 T864%, v T198%, T
95% Thh, 7729 v THEROHE XD PPEL,
N TR - F. f7, SEFEARD T N U BKE
DB L OAFERE B T 2 BEEERIT TN
24.1%, 26.0% & IZIEFERTH - 1208, ALHIEE IR
ETHE, HOHPDT78% ABLD D 13.8% IKt~3
LEVEETH > 7o, Fio, AMPURE O SE Rz A Y
(46.2%) ik b2 <, R\ CH(30.8%), B (23.1%)
Thb, ABST & ARMBZ D ONIEHELTL
3.

Hic B 2 Bha o SE B iE A B E A1
2% <, ARBhEA S MoR E OBEAELEEZNA S
&, AMEAEST N ERESFEAERH O 80% L%
HHTWBY, AREOFE T, ARIEEOHIC SEA R
FREEVSR NI LMD, BARNOHERFEELT, &
SR E O BPEN OB I b H OB EEAIA D BENH
3.

T, T RORED T/ ARITOERICE D, seidix
TIHERD sea~see TILIANT, T se BT DEAED
HS i &N, seg~ser 3 & O seu D 13 FEFANTRE
XNTWB A, sea~see B LU seg, seh, sei &z
TOFEIRN AT~z & T A, SET-RPLA T SEA,
SEB ¥ &L U SECHIcHEIB & /e b b Hi2k 22 #kdh 10
PRDS seg & 7213 sei B FERFICHE L, £/, SEA
~SED BIEFEH: T & - 72 3 RS seg—sei BnF xR H
LTWBIEMNbhoT, I0IT, 74BLT MY HE
BETld, SEA~SED B34 < R s s - 7o s, i
se iz THRARDEG L, 7 % HKRSTH 34
(59.6%), bV Ak 4P Latkh 5 seg-sei BlnTFDES
R &Ntz T D seg-sei BT HET 2EHKIZ
ArhEFEF16~18), A, AR E RIS 18, IR
HHS I s TW A,

INFTOREICLE &, FHEOREY 30V IFAE
WLERSERPESRH O FH5Y 72 5 MRSA B EEs i Twig
V. SRloFEA T, SRELERHEE, TN TS,
ARMLHEEED S5 MRSA 308t n, 5 bla—Hik
N UISELEREE 3 L0 o NS i 3 ko REAY

87

PR B K OB RIMEIRZ 2 > REBIEIR 2B % [6]—
ThotclEmb, TOMEENTIE MRSA OKFE=E
DREC o TO I A[REMEA R S L.

e —h —Td b alclicGs, SEOEN R
JRBEH ok MRSA ORZHIZ RS Th 205, SEORE
SEEREHR MRSA F I A E 23 IVRITH - 72, %
7z, SCCmec 18 fz T f# #t < &, 71 b 15 T4 MRSA
(Community-acquired MRSA, C-MRSA)'™® 12 E519 75
SCCmec IV EIZRG L TH D, EFEiH» 5 nEsn
ZBEPNIESR MRSA  (Hospital-acquired MRSA  or
Health care-associated MRSA, H-MRSA) & (375 3%
MRz R L7z, 3 AL, SCCmec IV B4 MRSA (3T
HFRAD & ODBREFIYY D3 5 Z ED 5, B b EBEDRM
TIDEIHE A TORDIEIEITHOI TV B AFEH:A
EZZoNb., TOAIIOVWTREHRE ST 2458
MWHAhH9.

b N BRI ORI H T BT N Y EREORE
IR AFE L, SEFEAEER 7 K v BkE & MRSA O HE
B L UDBEROMERIC > W TR L 2.

1. BT FyKEOBPERERITE b 42.7% (38/
89), 7% 86.4% (57/66), v 19.8% (20/101), k1
9.5% (4/42) TH - 1=.

2. SEFEAHEET FYBKEIIE b 24.7% (22/89) »
LoAHIEN, SERZARISKE BMOKk CH5
hRTdh -7z,

3. SE EEAKIZ T XT Human &Yl <, a#R<T
WIS 3 Rk, HIEY SRR, IVEIQFE VIIAIS PR VIII
1 PR, TBIIARE L HRTH - 7.

4. se BiEFIREKIETE b 658% (25/38), 7%
59.6% (34/57), b1 100% (4/4) T, 7 ¥H 5 3
N h - 12 (0/20).

5. & bR 25 ¥RD se 18z T-1& sea 8 B, seb 4 K,
seb—seg—sei 5 Bk, sec—sei 4 ¥, sec—seg—sei 1 ¥, seg—sei
3HRT, 7Y HKMMBBIO ) HR 4P seg-sei
BEfERELTORL.

6. MRSA BANEIKE S &0 o0 A BH SN 1.
[0 —HEs% D 3 &0 S HES L7 3 R REAMEIR B X
OB EFHERE 2 DO RBREREZ R EFE—TH -
1z &5, TOREHNTIE MRSA O KAz D#
T o CWIcHBER RIS LTz,

X ik

) #rZi, MEFE, EK R BBLEBICET S
Staphylococcus aureus DIEGLIRDL & HEEFEO MR, H
BR2EE, 57, 460-464 (2004).

2) Becker, K., Roth, R. and Peters, G.: Rapid and specific
detection of toxigenic Staphylococcus aureus: Use of
two multiplex PCR enzyme immunoassays for ampli-
fication and hybridization of staphylococcal entero-



88

10)

11)

HE&MEE Vol. 25, No. 2 2008

toxin genes, exfoliative toxin genes, and toxic shock
syndorome toxin 1 gene. J. Clin. Microbiol., 36, 2548—
2553 (1998).

Devriese, L. A.: A simplified system for biotyping
Staphylococcus aureus strains isolated from different
animal species. J. Appl. Bacteriol.,, 56, 215-220 (1984).
Hajek, V. and Marsalek, E.: A study of staphylococci
of bovine origin Staphylococcus aureus var. bovis. Zbl.
Bakt. I. Abt. Orig., 209, 154-160 (1969).

Hata, E., Katsuda, K., Kobayashi, H., Ogawa, T., Endo,
T. and Eguchi, M.: Characteristics and epidemiologic
genotyping of Staphylococcus aureus isolates from
bovine mastitic milk in Hokkaido, Japan. J. Vet. Med.
Sci., 68, 165-170 (2006).

HHE#EE: 7 FYHRET v 7o b+ v VIR OLE,
H &GS 20, 51-62 (2003).

ABEA, MEME, SEH—AL, g M < AF
fOERIT, RHER: SR fWEDP S DR
7 K O SREORUIRIE & FHEHD 3 T 75 — £
Lxvyuo bRy EARNE FETHER, 38, 145-149
(1987).

Ito, T., Katayama, Y., Asada, K., Mori, N., Tsutsumi-
moto, K., Tiensasitorn, C. and Hiramatsu, K.: Structur-
al comparison of three types of staphylococcal cas-
sette chromosome mec integrated in the chromosome
in  methicillin-resistant  Staphylococcus  aureus.
Antimicrob. Agents Chemother., 45, 1323-1336
(2001).

Katayama, Y., Ito, T. and Hiramatsu, K.: A new class
of genetic element, Staphylococcus cassette chromo-
some mec, encodes methicillin resistance in Staphylo-
coccus aureus. Antimicrob. Agents Chemother., 44,
1549-1555 (2000).

Kawano, J., Shimizu, A., Saitoh, Y., Yagi, M., Saito, T.
and Okamoto, R.: Isolation of methicillin-resistant
coagulase-negative staphylococci from chickens. J.
Clin. Microbiol., 34, 2072-2077 (1996).

Kitai, S., Shimizu, A., Kawano, J., Sato, E., Nakano,
C, Uji, T. and Kitagawa, H.. Characterization of
methicillin-resistant Staphylococcus aureus isolated
from retail raw chicken meat in Japan. J. Vet. Med.
Sci., 67, 107-110 (2005).

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

& H I, EEE AsldkEicsT s
yyo by VBT R BRI ORERIS & Ok
DOEFEMER. HMERE, 82, 501-508 (1977).

FOH SiE f ETES LHEE, RESCERR:
ZRBLO Ty oS 7 8 o BRE O AEYISAI T
K, BHIEEZU S L0 7 » — VEIcO VT, HHEE,
25, 1-9 (1970).

W ERER, GG ok IHER: S&bE, Akt L OH
M > & D 4 5 v ) Vit EE 7 8 9 EKE (MRSA)
o, HAME, 19, 127-131 (2002).

Okuma, K., Iwakawa, K., Turnidge, J. D., Grubb, W. B,,
Bell, J. M., O'Brien, F.G., Coombs, G. W., Pearman, J.
W., Tenover, F.C., Kapi, M., Tiensasitorn, C., Ito, T.
and Hiramatsu, K.: Dissemination of new methicillin-
resistant Staphylococcus aureus clones in the commu-
nity. J. Clin. Microbiol., 40, 4289-4294 (2002).
FREE TNOHET YT o by OSkEEIcRES
A58, HINEEE, 60, 357-363 (2005).

Omoe, K., Ishikawa, M., Shimoda, Y., Hu, D.-L., Ueda,
S. and Shinagawa, K. : Detection of seg, seh, and sei
genes in Staphylococcus aureus isolates and determi-
nation of the enterotoxin productivities of S. aureus
isolates harboring seg, seh, or sei genes. ]J. Clin.
Microbiol., 40, 857-862 (2002).

Omoe, K., Hu, D.-L., Takahashi-Omoe, H., Nakane, A.
and Shinagawa, K.: Comprehensive analysis of classi-
cal and newly described staphylococcal super-
antigenic toxin genes in Staphylococcus aureus iso-
lates. FEMS Microbiol. Lett., 246, 191-198 (2005).
BAO=eke, EA&AGR, )l &2, Ak B, DihEKE N
fAFET BFERERED O O DG T F v KR OMHERKL O
DBtk T s -8l T v T o b v v EEAENED
QT ERFIRSZPE. Affrat, 38, 418-424 (1997).
K5, YEIHED 1 R—N—< =4y bTHilkE
TV FEA « IR OHERIT H I 2 T 8 o EREIE G
A L PFGE &M\ 7252, HAaMEE 16, 257
261 (1999).

K5 AT, W RIRFHE, AR & K
FHE= VT 4 = B AVERIKENEIC & B (R
DRPEB X OKEICHTT 28 E 7 F v EKE D g tafk
DNA % A &> 7. IR, 33, 24-29 (1997).



