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ABSTRACT Pseudomonas(P.) aeruginosa and Staphylococcus(S.) aureus have been recog-
nized as the major etiologic microorganisms causing nosocomial infection in recent years. In the
present investigation, distribution of these bacteria in the environment was examined in Sapporo
Medical College and hospital, in August and September, 1987. On this occasion, emphasis was placed
on the examination of wet places such as sinks and shower rooms in the hospital where bacterial
contamination was most suspected. Both bacterial species were isolated at higher rates in the hospi-
tal environment and on mops used in wards than in medical offices, the outpatient department and
college building. Major serotypes of P. aeruginosa derived from the hospital environment were B,
G, I, and A, which were consistent with those of strains derived from clinical specimens. Strains of
identical serotype of P. aeruginosa tended to be isolated from the same areas, suggesting the pref-
erential distribution of a specific serotype within a given area. A total of ten strains of S. aureus
were isolated from sinks, shower rooms in the hospital and from mops. Resistance rates of S.
aureus against antibiotics were similar between strains derived from the environment and those
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from clinical specimens, except against penicillin G(PCG) and ampicillin(ABPC). Two strains,
showing resistance to Methicillin, were also resistant to several antibiotics belonging to cephems,
which suggested that S. aureus that had acquired multiple antibiotic-resistance was prevalent not
only in clinical specimens but also in the hospital environment. These observations seem to indicate

that the hospital environment is easily contaminated by S. aureus and P. aeruginosa derived from

patients, and that a part of nosocomial infections may be ascribed to those hospital strains.

Hence

the establishment of a strategy for nosocomial infections and its enforcement are considered to be

urgent needs.
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Table 1 Isolation of P. aeruginosa and S. aureus from hospital envivonment.

Al Sinks Mops Total positive specimens

oor i P.aeruginosa  S. aureus
(department) ward lavatory tr::(;trlrrllg s?ggis()en S?(())(‘)Nrﬁr rggn cll):afgirr?g clngitneirng sinks gmops sinks mops

11th (M2) S PG P(B) 2 0 1 0

(M3) POV P(A),S POM) "PIN.D® P(DS 3 2 1 1

10th (M4 PG PG P(G) —¢ — 3 - — -

M1 P(N.D) - - 1 - — -

9th (D) S PO S S 1 0 1 2

oD PO P®B) S, P& 1 2 0 1

8th (NS) P(B) P(B) - - 2 — - —

0S) PO PO - - 2 — - -

7th (Op) — — 0 - - —

(P) PD) P(K) P(G) P®B) - — 4 — — —

6th (G) P PE ) P(ND 2 1 0 0

(Ob) P(® P S 2 0 1 0

5th (S1) PG) P(A) P(N.D.) PO 2 2 0 0

(82) P P(N.D) P(B) PA) P(A),S - 3 2 0 1

4th (N) P(B) (0} P(B) 3 0 0 0

(Ul S P(B) PN.D) 1 1 1 0

2nd (Or) P(J,K) - - 1 - - —

st (R) — — 0 - — —

Total no. of specimens 18 18 18 18 18 18 10 10 108 20 60 20

P. aeruginosa positive 1 5 4 10 9 4 4 6 33 10
specimens (%) (5.6) Q1.8 (2.2 (55.6) (0.0 (22.2) (40.0) 60.00  (30.6) (50.0)

S. aureus positive 2 0 0 0 3 0 1 4 5 5

specimens (%) arn co )y o) (o) aen o) Q0.0 0.0 (8.3 (5.0
Symbols: P, P. aeruginosa; S, S. aureus

2 Letters in the parentheses indicate serotypes of P. aeruginosa.

b Serotype not detected
¢ Not tested
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Table 2 Isolation of P. aeruginosa and S. aureus from

sinks of Medical office, Outpatient Depart-

wment, and College building.

Place Floor Isolates
11th (OS) —*
11th (R) B
9th (S —
Medical office 9th () —
7th (M4 —
7th (Op) —
5th (M2) —
5th (OD —
2nd (for men’s) -
Lavatory of Qutpatient 2nd (for wemen’s) P (B)*
Department 1st (for men’s) —
1st (for wemen’s) —
College building
lobby 1st —
shower room 1st —
lavatory ’ 1st (for men’s) P(F)
meeting room 3rd (Hyg) P(I)
lecture room 3rd (N1 —
meeting room 4th (PHD —
Total no. of specimens 18
P. aeruginosa positive 3
specimens (%) 6.7
S. aureus positive 0
specimens (%) co
Symbols: P, P. aeruginosa; S, S. aureus

2 P. aeruginosa or S. aureus negative specimen.
b See footnote a, Table 1.
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Table 3 Serotype distribution of P. aeruginosa

Derivation of ) Serotypes of Pseudomonas aeruginosa
¢ N.D* Total
P. aeruginosa A BB ¢ D E F G H I JF K L M N
Environmental 4 9 1 1 1 1 9 1 5 3 2 0 2 1 5 45
specimens (%) (8.9) (20.0) (2.2) (2.2) (2.2) (2.2) (20.00 (2.2) (AL.D (6.7 (4.4 (0 ) (4.4 (2.2) AL.D (100.0)
Clinical 62 37 18 16 36 20 50 39 20 1 3 1 1 0 102 406

specimens (%) (15.3) (9.1 (4.4 (3.9 (8.9 (4.9 (12.3) (9.6) (4.9 (0.2) (0.7 (0.2) (0.2) (0 ) (25.1)(100.0)

& Serotype not detected
* Differences of the rates are statistically significant (p<0.05) between strains derived from environment
and clinical specimens.

Table 4 Auwntimicrobial susceptibility of Staphylococcus aureus isolated from envivonmental specimens.

Strain L Susceptibility to®
Derivation (floor)
no. PCG ABPC DMPPC CET CEZ CXD CEPR CMZ CTM CPZ CMX MINO GM OFLX
1 Ward QD) I T T e e ai e S e S s
2 Shower room (11) R T R s a e e At s
3 Shower room ( 9) - + - + - - ++ + - - - ++ e
4 Shower room ( 6) R e R T R T Rt T i St S o S S S
5 Ward (9 I o S e s 2 S o S S S S S S S
6 Mop; after cleaning (1) + 4+ 4 +++ b+ b+ FHE b bR A b bR+
7 Mop; beforecleaning (9 + 4+t +++ bt F+ AP b+ R+ R R+ - 4
8 Mop; aftercleaning (9  + 4+ F+ A+t b+t bt b b+ b+ A+ b+ EE - 4
9  Mop; after cleaning (9) 4+ +++ t++ H+t t++ bt A+ ot b bR bR b bt
10 Mop; after cleaning ( 5) + 4+ + + - - ++  ++ - - R Sk S o o R o 5
® Antimicrobial susceptibilities were rated as —, +, ++, and +++ on the basis of Showa single disk
method'?.

Table 5 Antimicrobial susceptibility vate of S. aureus isolated from enviromment and clinical specimens.

S. aureus isolated from S. aureus isolated from
. environment (10 strains) clinical specimens (407 strains)
Antiblotics no. of sensitive no. of sensitive
. strains rate (%) ' strains rate (%)

Penicillin G* 3 30 28 6.9
Ampicillin* 9 90 43 10.6
Methicillin 8 80 2252 77.1
Cephalothin 8 80 307 75.4
Cephazolin 8 80 272 66.8
Cefroxadine 8 80 285 70.0
Cefapirin 10 100 387 95.1
Cefmetazole 9 90 382 93.9
Cefotiam 8 80 362 88.9
Cefoperazone 8 80 2232 76.4
Cefmenoxime 8 80 248 84.9
Minocycline 10 100 356 87.5
Gentamicin 7 70 180 44.2
Ofloxacin 8 80 400 98.3

* The difference of susceptibility rate between S. aureus derived from environment and clinical specimens
was significant (p<0.05).
2 292 strains isolated from July 1986 to May 1987 were employed for susceptibility test.
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