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Methicillin-resistant Staphylococcus aweus (MRSA) is one

of the most important nosocomial pathogens, which are spread

primarily by direct or indirect person-to-person contact (1 ).

Genometypingusing pulsed-field gel electrophoresis (PFGE)

is a powerful tool for investlgatlng the source, transmission,

and spread orMRSA.

In June 2001, an MRSA outbreak occurred in one of two

tuberculosis wards of a 925-bed hospital･ The tuberculosis

ward has 42 beds and 32 medical staff members, including

doctors, nurses and assistant nurses, routinely working in the

ward･ Two patients (Pl and P3) developed severe sepsis･

MRSA was isolated from the patients'blood and sputum,

respectively. Sputum or nasal swabs from other 32 patients

and nasal swabs from 32 medical staff members were examined

for MRSA isolation. MRSA was isolated from 12 patients
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and a doctor. A total of 15 isolates were obtained and co°ed

as isolates TBWO701.
The isolates TBWO70l were tested for chromosomal DNA

typing by using a contour-clamped homogeneou.s electric fleld

system (CHEF MapperTM: Bio-Rad LaboratorleS, Hercules,

Calif., USA), antibiotic susceptibility (WalkAwayTM: Dade

Behring, Deerfield, Ill., USA), enterotoxin serotyping (SET-

RPLA: Denka Seiken Co., Tokyo), toxic shock syndrome

toxin- 1 (TSST- 1 ) production (TST-RPLA: Denka Seiken), and

coagulase serotyping (Denka Seiken).

PFGE patterns ofSmal DNA digests of the 15 isolates

TBWO701 are shown in Fig. 1. Figure 2 shows cluster band-

based analysis of PFGE pattems (Molecular AnalystTM: Bio-

Rad) or TBWO701 together with all the MRSA isolates

obtained from the same hospital in December 2000 (isolates

HOSP1200). Ten clusters, from pattem A to J, are observed

ifpattems with more than a 70% similarity are postulated to

form a cluster (Fig. 2). Isolates HOSP1200 consisted of nine
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Fig. 1. Pulsed-field gel electrophoresis ofSmaI-digested genomic DNA

from MRSA isolates. Lane I: isolate No. 876 (pattern Jl), lane 2:

No. 877 (A2), lane 3: No. 878 (Jl), lan° 4: No. 879 (F4), lan° 5: No･

880(Jl), lanc6: No. 881 (F6), lan° 7: No. 882 (Jl),lan° 8: No･ 883

(Jl), lanc9: No. 884(Jl), lane )0: No. 885 (Jl), lane ll: No. 886

(Jl), lane 12: No. 887 (J2), lane 13: No. 888 (Jl), lane 14: No. 889

(Jl), lan° 15: No. 890 (A2), M: low range PFG Marker.

clusters, pattems A to Hsolates TBW070l consisted of three
clusters, A (A2), F (F4 and F6), and J (Jl and J2). The J cluster

was a newcomer which was not fわund in December 2000.

Five different antibiotic sensitivitypattems, C, j, k, t, and u,

were seen among.isolates TBWO701 (Tables 1 and 2)･ Amo.ng

them, eleven stralnS produced enterotoxin type B, two stralnS

(Nos. 877 and 890) ofenterotoxintype C, and one strain (Not
879) ofenterotoxin types B and C (Table 2). Isolate No･ 88 1

did not produce any type or enterotoxin. Three strains (Nos･

877, 879, and 890) produced TSST-1. All isolates except Nor

881, which produced coagulase type Ill, produced type II

coagulase (Table 2).

It was remarkable that ten TBWO701 isolates (Nos. 876,

878, 880, 8821886, 888, and 889) had the same character

(Table 2). They all produced enterotoxin type B, produced

coagulase type II, did not produce TSSTJl , and had the same

PFGE pattems ofSmaI DNA digests and the same spectrum

or antibiotic susceptibility｡ They were unlque relative to the

previous isolates in the fbllowlng aspects: the isolates had a

new PFGE pattem Jl (Table 2 and Fig. 2), produced entero-

toxfn type B (98% of all hospital isolates produced entero-

toxlnS Other thantype B) (1), and were TSST- 1 negative (96%

of hospital isolates were TSST-1 positive) (1)･ These results

indicate that clonal expansion of a new-type MRSA occurred

in the tuberculosis ward.
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Fig. 2. Cluster analysis ofMRSA isolates based on PFGE pattems･

TBWO70 1 isolates are represented by bold letters, lines and arrows･

In general, the main mode of transmission orMRSA is via

hands, which may become contaminated by contact with

colonized or infected persons, or environmental surfaces

contaminated with MRSA (2)･ Most patients inthe tuberculosis

wards have a higher level ofdaily actlVlty aS COmpared to

other patients, and, as a consequence, share more direct or

indirect contact with each other than do patients in other acute

health care facilities. However, environmental surfaces in the

wards, such as cards, shogi- and go-pleCeS, a dumbbell, an

instrument of foof excise (aotake), a remote TV controller, a

catalog fb∫ shopplng, a tap, a Washing machine, a receiver or

a public telephone, re鮎gerator gnp, a stethoscope, a keyboard

of a personal computer, and a clinical chart, were negative

f♭r MRSA culture.

Table 1. Antibiotic patternclassified by antibiotic pattem of I 6 antibiotics agalnSt MRSA

Antibiotic

pattem

Antibiotics

CLDM FOM GM ABK MINO ST VCM

C･lJ k　▲L u 良 良 良 s s 氏 良 氏 s I 良 s s s s s s s 氏 s -　　-▲　S S S S S S S S S S S S S

All isolates were resistant to PCG, MPIPC, ABPC, CEZ, CTM, FMOX, IPM, LVFX, EM.

PCG: benzyl-penicillin, MPIPC: oxacillin, ABPC: ampicillin, CEZ: cefazolin, CTM: cefotiam, FMOX:

nomoxef, IPM: imlpenem/cilastatin, LVFX: levonoxacin, EM: erythromycin, CLDM: clindamycln,

FOM: fosfomycin, GM: gentamicin, ABK: arbekacin, MINO: minocycline, ST: streptomycin, VCM:

vancomycin, R: resistant, S: susceptible, I: intermediate.

158



Jpn. J. Infect. Dis., 54, 2001

Table 2･ Phenotypic and genotypic characterization of S. aweus isolates

Patien t(P)/

Isolate No.

p"e慧anlel(M) Specimen colonization patte- ;LaL;;tVXL▲ー　Enterotoxin

Infection/　　　PFGE Antibiotic
eISauga0C1

tL
SST
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