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DEEMFITL TN, BN TIZRW, T T, 1992~934EMRSAEEFHE T, 39IEEMENSED -
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I>7 10 hF > (enterotoxin) BI(A~D), toxic shock syndrome toxin-1 (TSST-DEEAEMEZREN, B
RDNA % HIBREESESma | TUIWiHE, /NIVA 7 1 —) RELKKEIPFGE) 2175 7=,

enterotoxin®, TSST-1pE4EM ZcoagulaseM LA GHE S &, coagulaseI #, enterotoxin

(staphylococcal enterotoxin : SE) CH, TSST-1pE/E Dcoagulasell SE C + TSST-1#I73, 48668kD
492% Z& 8 z, MIBHIZHD &, ZOMA, FELIRTIZS9% LA ETH > 727Y, ¥ TI136.9%, HE - uE -
TN TIE21.4~42.0% TH > 7z, — 4, coagulasell SE A + SE C + TSST-1%7A, iFET34.7%, BIR T
21.7%, WETIS.7% A 5NTh, MOMIBTIZ.0%LL FTH > 7.
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Table 1. Number of hospitals and strains
by area and prefecture

Area Prefecture hoNs%itogls g&igfs

Hokkaido | Hokkaido 1 35
Tohoku Miyagi 1 12
Kanto Ibaraki 3 51
Gunma 1 12
Chiba 1 43

Tokyo 10 204
Kanagawa 4 72
Chubu Niigata 1 39
Aichi 3 55
Gifu 1 49
Kinki Osaka 2 33

Kyoto 1 2

Wakayama 1 28
Hyogo 1 38
Chugoku | Okayama 1 19
Hiroshima 2 51
Shikoku Kagawa 1 23
Kyushu Fukuoka 1 30
Nagasaki 3 70

Total 39 866
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— (FEAREAER) TS5 LEEML, 35C18~20KF
MIREEEHIE U, T U 723851 & 2 DM PR S AL
Erythromycin (EM : SIGMA) 0.5rg/mL, Ro-
kitamycin (RKM : JEALER) 41 g/mL, Strepto-
mycin (SM : Hii&

(LVDM : Hlf1) 32pg/mL, Gentamicin (GM :
SIGMA) 4 g/ml, Kanamycin (KM : SIGMA)
32 g/mlL, Tobramycin (TOB : SIGMA) 4ug
/mL, Arbekacin (ABK : BJ{E#IE) 4, g/mL,
Tetracycline (TC : #15%) 4 g/mL, Minocyc-
line (MINO : SIGMA) 1xg/mL, Chloramphe-
nicol (CP : SIGMA) 8ug/mL, Ofloxacin (OF
LX : SIGMA) 81g/mLTdH %,

HH8IE)16 1 g/mL, Lividomycin
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Table 2. Enterotoxin type and TSST-1 production of MRSA in different areas of Japan
No. of strains (%)
No. of
Area strains Enterotoxin type TSST-1
tested
A B C D AB AC BC CD ABC ACD — + —
5 27 3 30 5
Hokkaido 35
(14.3) (77.1) (8.6) (85.7) (14.3)
1 10 1 11 1
Tohoku 12
(8.3) (83.3) (8.3) (91.7)  (8.3)
6 15 236 2 82 13 1 1 26 340 42
Kanto 382
(1.6) (3.9 (61.8) (0.5) (21.5) (34) (0.3)  (0.3) (6.8) (89.0) (11.0)
12 3 87 3 7 13 18 105 38
Chubu 143
(84) (2.1) (60.8) (2.1 49 (.1 (12.6) (73.4) (26.6)
26 9 7 5 35 2 17 45 56
Kinki 101
(25.7) (8.9 (6.9) (5.00 (34.7) (2.0) (16.8) (44.6) (55.4)
7 14 22 9 11 7 27 43
Chugoku 70
(10.0) (20.0) (31.4) (12.9) (15.7) (10.0) (38.6) (61.4)
2 8 2 3 5 3 14 9
Shikoku 23
(8.7) (34.8) (87) (13.0) (21.7) (13.0) (60.9) (39.1)
7 7 42 1 9 2 32 59 41
Kyushu 100
(7.0) (7.0 420 1.0 (9.0) (2.0 (32.0) (59.0) (41.0)
63 51 439 6 19 144 38 1 1 1 103 631 235
Total 866
(7.3) (9 0.7 (07 (@2 u66) 44 (0.1 (©1 (©01) (119 (72.9) (27.1)




Table 3. Coagulase type and enterotoxins, TSST-1 production of MRSA
Coagulase type

Toxin ; 0 - - - NL Total (%)
SE A 16 ( 2.1) 31 (86.1) 9 (36.0) 5217 61( 7.0
SE B 47 ( 6.3) 3(10.3) 1(43) 51(59
SE C 7(0.9) 3(13.00 10( 1.2)
SE D 3(04) 3(10.3) 6( 0.7)
SE A + SE B 15 ( 2.0 1( 4.0 16 ( 1.8)
TSST-1 10( 1.3) 1( 34) 1(28) 12 ( 1.4)
SE A + TSST-1 2(0.3) 2(0.2)
SE C + TSST-1 426 (56.6) 3(13.0) 429 (49.5)
SE A + SE B + TSST-1 2(0.3) 1( 4.3 3(0.3)
SE A + SE C + TSST-1 143 (19.0) 1(43) 144 (16.6)
SE B + SE C + TSST-1 36 ( 4.8) 1(34) 1(43)  38( 44
SE C+ SE D + TSST-1 1(0.1 1(0.1)
SE A + SE B+ SE C + TSST-1 1(0.1) 1(0.1)
SE A+ SE C+ SE D + TSST-1 1(0.1) 1(0.1)
no toxin 1(100)  42( 56)  21(72.4) 4(11L.1)  15(60.0) 8(34.8)  91(10.5)

Total 1 752 36 25 23 866

SE : Staphylococcal enterotoxin

LIEFEA (no toxin) 715.6%, SE B+ SE C + TS
ST-114.8% CThHo/=. A7V 7—FYMATIIL, no
toxinA372.4% &b %<, SE B, SE DR b EThE
N103%H#6N/z. 277 F7—FNEIL, SE AN
86.1% LB <, no toxinbl1ll.1%H 5Nz, I
77 Z—EVIRIL, no toxinA60% &b, D
WTSE AM36.0% Th>7k. &5 TiE, SE C +
TSST-123495% THH %<, DWTSE A + SE C
+ TSST-17316.6 %, SE An
0% Td-7=

a7y o—t8, T>5obhF 2R
EAEEZEHAGDE S E (Table 4)
O#, T>5obhFI > (SE) CHI, TSST-1#4E
@ coagulase I SE C + TSST-1%73, 4866K:D
49.2% & e, MIAGHNIZH D &, ZDcoagulase
0 SE C + TSST-1Z473, EBLAK Tid59.4% LA |
THol=h, ITHETIZ6.9%, HE - UE - SN T
214~420% Tdh>Jz. £/, coagulase I SE A
+ SE C + TSST-1#73, £&D16.5%, T T

%, no toxinA10.5

TSST-1

coagulase

N.L : Not identified

34.7%, BHRT21.5%, HETIS.7%H 5N,

it O TIZ9.0% LN TdH > /=, coagulasell SE
BRI, ®2ikD5.4%, FET20.0% A 5017,
coagulasell no toxinZUy, £AKD4.8%, kT

1314.9% A5 N7z,
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i, 37HEED 513 D fEFk & [ —DPFGER D

RSB ETh Twiz,

SERLL B S M S N /- PFGERIZFig. 1ICEMN 5
I DL WIEIZR L 7228 D T, TNETNDOHK
HidkE, MHfERE &= DWNER 2 Table 5127 L7z,
#2281 D OPFGER O E S S /D1, 39
sk 35z Td 0, Table 5i13F D35k DM
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Fig.1 Major pulsed-field gel electrophoresis(PFGE) types of Sma I -digested
genomic MRSA isolated in hospitals all over Japan in 1992-93
Lane M : Lambda Ladder
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Fig.2 The same pulsed-field gel electrophoresis(PFGE) types of Sma I -digested
genomic MRSA isolated in hospitals all over Japan (1992-1993)

Lane numbers : M, Lambda Ladder ; 1, isolated in Tokyo hospital a ; 2, Tokyo hospital b ; 3,

Tokyo hospital c¢; 4, Tokyo hospital e: 5, Tokyo hospital j; 6, Chiba hospital a; 7,

Ibaraki hospital a; 8, Ibaraki hospital b: 9, Gunma hospital a; 10, Niigata hospital a ;
11, Osaka hospital a; 12, Wakayama hospital a; 13, Fukuoka hospital a; 14, Nagasaki
hospital a; 15, Tokyo hospital a; 16, Tokyo hospital e; 17, Tokyo hospital f; 18,

Tokyo hospital h; 19, Tokyo hospital i; 20, Tokyo hospital j; 21, Kanagawa hospital a ;
22, Ibaraki hospital c; 23, Aichi hospital a; 24, Aichi hospital b 25, Gifu hospital
a; 26, Nagasaki hospital a; 27, Hokkaido hospital a: 28, Tokyo hospital a: 29, Tokyo
hospital b; 30, Tokyo hospital c¢; 31, Tokyo hospital e; 32, Tokyo hospital j; 33,

Chiba hospital a; 34, Ibaraki hospital a: 35, Ibaraki hospital c:; 36, Niigata hospital
a; 37, Hiroshima hospital b ; 38, Okayama hospital a.
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Original Article

Molecular Epidemiological Study of Methicillin-Resistant
Staphylococcus aureus Isolated in Hospitals across Japan

—A study investigating whether the same strains spread to different hospitals
and different areas —

Chieko Shimauchi”, Mari Shigeta® , Chihiro Mouri”, Erina Katsuno”

Makiko Kawaguchi” ® , Takashi Ida”, Nobuyoshi Tachibana”, Matsuhisa Inoue”

[Abstract]

In the early part of the 1990s, hospitals across Japan faced an outbreak of methicillin-resistant
Staphylococcus aureus (MRSA) infection. However, it remained unclear whether the same strains
spread to different hospitals in different areas, or whether different strains were responsible for
each hospital outbreak. Accordingly, in the national MRSA survey conducted from 1992 to 1993,
872 strains were collected in 39 hospitals, and we performed retest for coagulase types and drug
resistance, enterotoxin typing (A-D), test for toxic shock syndrome toxin-1 (TSST-1) production
and pulse field gel electrophoresis (PFGE) of chromosomal DNA digested with the restriction
endonuclease Sma I, on 866 well-preserved strains.

When enterotoxin and TSST-1 production tests were combined with coagulase test, the coagulase
II, enterotoxin (staphylococcal enterotoxin : SE) C, TSST-1-producing coagulase II SE C + TSST-1

types accounted for 42.9% of all the 866 strains. When we investigated the different areas, these
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types accounted for 59% of all strains east of the Chubu area, but only 6.9% of those in the Kinki
area, and 21.4~42.0% of those in the Chugoku, Shikoku and Kyushu areas. Conversely, the
coagulase II SE A + SE C + TSST-1 type was found in 34.7% of all strains in the Kinki area, 21.7%
in the Kanto area, and 15.7% in the Chugoku area, but less than 9.0% in all other areas.

We also detected 343 PFGE types when we counted only those with indistinguishable patterns as
one type. Of 114 types which were detected in multiple strains, 64 types were localized to only one
hospital, while 50 were identified in multiple hospitals. One PFGE type was detected in 82 strains
isolated from 14 hospitals located in 9 prefectures of the Kanto, Chubu, Kinki and Kyushu areas.
Another PFGE type was detected in 59 strains isolated from 12 hospitals located in 6 prefectures of
the Kanto, Chubu and Kyushu areas, and there was also another type detected in 28 strains
isolated from 12 hospitals located in 7 prefectures of the Hokkaido, Kanto, Chubu and Chugoku
areas. These indicated the possibility that the same strains spread to different hospitals and different
areas. Moreover, there were 28 major PFGE types with a high detection frequency in more than 5
strains. The total number of strains corresponding to these 28 PFGE types was 413, which is 47.7%
of all the 866 strains. Strains with the same PFGE type generally had the same coagulase,

enterotoxin, TSST-1 production and drug resistance properties.

[Key words]  methicillin-resistant Staphylococcus aureus (MRSA), coagulase type,

toxin production, pulsed field gel electrophoresis (PFGE) , drug resistance
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