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Since methicillin- andfor cephem-resistant staphylococci are increasingly recognized as
potential human pathogens, the isolation frequency and antibiotic susceptibility of repre-
sentative strains of cefazolin (CEZ)-resistant staphylococci against 18 antimicrobial agents
were investigated in this study. Results for S.aureus strains were compared with those
for coagulase-negative staphylococci (CNS). Sixty-six of 463 S.aureus strains (14.3%)
and 31 of 416 CNS strains (7.5%) were CEZ-resistant. These were isolated abundantly
from pus, punctate and bile specimens. These isolates showed multiple resistance against
at least three of six representative agents (CEZ, PCG, KM, EM, TC, CP). CEZ-resist-
ant CNS isolates were more resistant than those of S.aureus against many agents, espe-
cially CET, CMZ, CTM, MCIPC and GM. AMK, DOXY, MINO and OFLX were the
most active agents and the last two inhibited over 80% of strains in both groups of
staphylococci at a concentration of 3.13 gg/ml. In both groups, the predominant coagulase
types were II, III and IV, which accounted for over 85%. No apparent relationship was
observed between coagulase type and either the source of the isolate or antibiotic suscepti-
bility.
S. aureus and CNS isolates, the percentage (93.9%) of B-lactamase-positive isolates among
CEZ-resistant S.aureus was considerably higher than that (68.2%) of CEZ-sensitive S.

Although no significant difference in B-lactamase production was observed between

aureus isolates.

Species identification of CNS may help to evaluate differential pathogenic

significance and also to guide effective chemotherapy against CNS infections.
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o INTRODUCTION
S‘légthigi]lin— andfor cephem-resistant staphylococ-
ci‘_lre increasingly recognized as potential pathogens,
especially since the third-generation cephalosporins
were extensively introduced!”®. In Japan, methi-
cillin was first introduced for penicillin G-resistant
staphylococci in 1961. It exhibits,
activity against Gram-negative rods and its anti-

however, no

bacterial activity against Gram-positive cocci-includ-
ing Streptococcus pneumoniae and group A and B
streptococci-is weaker than that of penicillin G.

Instead of methicillin (preferred in Europe and the
USA), cephalosporins, and especially cefazolin or
cephalothin, were used in Japan against penicillin
G-resistant staphylococci because of their wider
spectrum and better activity. Methicillin-resistant
staphylococci were first detected in Great Britain
in 1961 and thereafter became a [rapidly growing
clinical and epidemiological problem all over the
world®.

Recent progress in the taxonomy of staphylococci
has led to a wider acceptance of and interest in
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the variety of species other than S.aureus and S.
epidermidis®~". Coagulase-negative staphylococci
(CNS), formerly regarded as contaminants or only
occasionally opportunistic pathogens, are now the
subject of increasing interest in various human
infections®®. The present study was undertaken
to determine the isolation frequency and antimicro-
bial susceptibility of cefazolin-resistant S.aureus
strains in comparison with those of CNS strains.
MATERIALS AND METHODS

Strains tested. A total of 879 isolates of sta-
phylococci were used in this study. Most of these
had been recently isolated in St. Marianna Univer-
sity Hospital from various clinical specimens includ-
ing blood, other normally sterile body fluids and
high-colony-count urine,

tissues, sputum, pus,

bile, otopyorrhea, tracheal and oropharyngeal
swabs, and others. These were selected because of
source, amount of organisms, or both parameters.
The isolates were almost all from different pa-
tients ; although, in a few cases, isolates from dif-
ferent sites on the same patient collected on dif-
ferent days were included if their biotypes were
not the same. Staphylococei were tentatively cate-
gorized as S. aureus or CNS by colonial and micro-
scopical morphology ; catalase, coagulase and acetoin
The tube

coagulase test was performed by inoculating one or

production ; and mannitol fermentation.

two colonies of staphylococci into 0.5 ml of rabbit
coagulase plasma containing EDTA (Denka Seiken,
Tokyo). The tube was incubated at 35°C and exam-
ined for the presence of clot formation at 4 and
24 h. Species identification of CNS was performed
initially using the criteria of KL00S and SCHLEIF-
FERS™? and later reconfirmed using the commercially
available SP-18 system (Nissui, Tokyo).

In vitro susceptibility testing. Antibiotic
susceptibility of isolates was qualitatively determin-

ed by the tri-disc method (Eiken, Tokyo) and
commercially available semi-automatic analyzer
(COBAS BACT, Roche, Tokyo)!®. The mini-

mum inhibitory concentrations (MICs) were deter-
mined basically by the agar dilution method as
described by the Japanese Society of Chemother-
apy!? but slightly modified as described by Woobps
et al.'?. Overnight cultures of test organisms
were diluted to a density of approximately 108
colony-forming units per ml in modified Mueller-

Hinton broth (Nissui, Tokyo) and supplied by

means of the multiple inocula replicator (Sakuma,
Tokyo) to the surface of modified Mueller-Hinton
agar (Nissui) plates containing two-fold dilutions
of antimicrobial agents. The MICs were determin-
ed as the lowest concentrations of antimicrobial
agents inhibiting growth after 24 h incubation at
30°C. Results were expressed as the range of MIC
(ug/ml), in addition to MICg and MICg (the con-
centrations of antimicrobial agents inhibiting 50%
and 80% of the strains tested). A total of 18
antimicrobial] agents was tested. The abbreviated
forms of their names are used according to the
recommendations of the Japanese Society of Chemo-
therapy. The drugs were kindly supplied by the
corresponding organizations. Solutions of antimi-
crobial agents were freshly prepared for each test.

Coagulase typing and S-lactamase produc-
tion. Coagulase types of S.aureus isolates were
determined by the agglutination test using the
specific antisera against each type of coagulase
(Denka Seiken, Tokyo)!®. B-lactamase production
was examined with a chromogenic cephalosporin,
nitrocefin (Cefinase ; BBL Microbiology Systems,
Maryland, USA)14.19,

RESULTS

Antibiotic susceptibility of staphylococei.
Antibiotic susceptibility of a total of 879 isolates
of staphylococci from clinical specimens was tenta-
tively investigated by the tri-disc method and
strains showing susceptibility of =+" or “-"
The per-
centages of resistant isolates against each of 18

were tentatively categorized as resistant.

antimicrobial agents are shown in Table 1. In S.
aureus, the percentages against cefazolin and methi-
cillin were 14.3 and 14.5%, and those against peni-
cillin G and ampicillin exceeded 60%. Percentages
of resistant isolates were much higher against
third-generation cephalosporins such as latamoxef
and cefoperazone than first- and second-generation
drugs such as cephalothin, cefmetazole and cefo-
No resistant isolate against minocycline and
In CNS, percentages of
resistant isolates against cefazolin and methicillin
were 7.5 and 22.1%. A significant difference in

tiam.
ofloxacin was detected.

these percentages between strains of S.aureus and
CNS was observed against cefoperazone and cloxa-
cillin.

Isolation frequency of CEZ-resistant staphy-

lococei. Table 2 summarizes the number of iso-



VOL. 36 NO. 6 Cefazolin-resistant staphylococci 399
‘Table 1. Susceptibility of staphylococci from clinical specimens
against 18 antimicrobial agents
- L Percentage of resistant isolates
. Antimicrobial
agent S. aureus CNS* Total
staphylococcl
CEZ 14.3 7.5 11.0
CET 3.5 6.3 4.8
CMZ 1.7 7.9 4.7
CTM 4.3 3.4 3.9
LMOX 13.2 20.7 16.7
CpZ 21.0 8.7 15.1
PCG 77.5 58.7 68.6
ABPC 62.0 43.5 53.2
MCIPC 4.3 28.4 15.7
DMPPC 14.5 22.1 18.1
GM 17.7 26.0 21.6
AMK 1.5 2.4 1.9
EM 27.9 30.8 29.2
LCM 21.6 26.7 24.0
CLDM 19.0 22.8 20.8
DOXY 6.7 9.9 8.2
MINO 0 0 0
OFLX 0 0 0
* CNS : coagulase-negative staphylococci.
No. of isolates tested : S. aureus, 463
CNS, 416.
Table 2. Isolation frequency of CEZ-resistant staphylococci from clinical specimens
Staphylococcus aureus Coagulase-negative staphylococci
Clinical No. of No. of No. of No. of
specimen isolates resistant isolates resistant
tested isolates tested isolates
(A) (C) C/A(%) C/b(%) (A) (€) C/A(%) C/D(%)
TO. swab* 66 3 4.5 4.5 23 2 8.7 6.5
Sputum 89 9 10.1 13.6 36 3 8.3 9.7
Punctate 28 7 25.0 10.6 24 2 8.3 6.5
Pus 118 30 25.4 45.5 58 8 13.8 25.8
Bile 0 0 0 0 6 2 33.3 6.5
Urine 38 5 13.2 7.6 148 10 6.8 32.3
Feces 18 4 22.2 6.1 15 1 6.7 3.2
Otopyorrhea 48 3 6.3 4.5 35 2 5.7 6.5
Others 58 5 8.6 7.6 71 1 1.4 3.2
463 66 416 31
Total
o (B) (D) (B) (D)

* T.0. swab : tracheal and oropharyngsal swab.

lates of staphylococci and the sources from which
they were recovered. The isolation frequency of
CEZ-resistant isolates varied widely according to
A total of 66 (14.3%) isolates of

CEZ-resistant S. aureus were detected from 463

the specimens.

strains of S. aureus, and 31 (7.5%) isolates of CEZ-
resistant CNS from 416 strains of CNS. The iso-
lation frequency of CEZ-resistant S.aureus was
higher in punctate, pus and feces than in the other

specimens. On the other hand, the isolation fre-
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Table 3. Multiple-antibiotic resistance of ‘CEZ-resistant staphylococci

No. of isolates (%) showing multiple-resistance

Type of multiple-resistance Coagulase-negative
S. aureus
staphylococei
3 CEZ, PCG, KM 34 (51.5) 3(9.7)
4 CEZ, PCG, KM, EM 13 (19.7) 16 (51.8)
CEZ, PCG, KM, TC 2 ( 3.0) 1(3.2)
5 CEZ, PCG, KM, EM, TC 17 (25.8) 2 (6.5
CEZ, PCG, KM, EM, CP 0 7 (22.6)
" 6 CEZ, PCG, KM, EM, TC, CP 0 2 (6.5)

Table 4. MIC distribution of CEZ-resistant Staphylococcus aureus against 18 antimicrobial agents

Antimicrobial Minimum inhibitory concentration (ug/ml)
agent 0.025| 0.05 | 0.10 ( 0.20 | 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100

CEZ 12 28 14 5 3 4
CET 4 24 20 4 2 6 6
CMZ 26 29 6 5
CTM 1 30 21 4 2 6 2
LMOX 7 H 16 1 8
Cpz 2 14 35 4 5 6
PCG 1 2 1 5 17 29 11
ABPC 2 2 1 6 32 22 1
MCIPC 20 25 7 4 2 2 1 5
DMPPC 3 1 33 14 5 2 2 6
GM 2 8 1 5 11 17 9 4 8 1
AMK 16 32 7 11
EM 7 25 5 1 28
LCM 1 2 33 2 28
CLDM 9 26 1 30
DOXY 34 4 2 2 1 23
MINO 24 18 2 22
OFLX 1 3 6 2 3 19 32

No. of isolates tested : 66.

quency of CEZ-resistant CNS strains was higher in
bile and pus.

Multiple antibiotic resistance of CEZ-re-
sistant staphylococei. Multiple antibiotic re-
sistance of CEZ-resistant staphylococci was investi-
gated against cefazolin, penicillin G, kanamycin,
erythromycin, tetracycline and chloramphenicol as
All the
isolates tested showed multiple resistance to more
All CEZ-resistant

staphylococci showed cross-resistance to penicillin

representatives by the tri-disc method.
than three of the six agents.

G and kanamycin. Multiple resistance to cefazo-
highest

(561.5%) among S.aureus isolates, while multiple

lin, penicillin G and kanamycin was

resistance to four agents (cefazolin, penicillin G,

kanamycin and erythromycin) was highest (54.8%)
among CNS isolates (Table 3).
ference in multiple resistance between CEZ-re-

A significant dif-

sistant S.aureus and CNS isolates was observed.
None of the CEZ-resistant S. aureus isolates showed
Thirty-four
(51.5%) isolates of S.aureus showed multiple re-

multiple resistance to all six agents.

sistance to cefazolin, penicillin G and kanamycin,
while only 3 (9.7%) isolates of CNS did (Table 3).
Seventeen (54.8%) isolates of CNS showed multiple
resistance to cefazolin, penicillin G, kanamycin
and erythromycin or tetracycline.
Susceptibility of CEZ-resistant staphyloco-
cei. Susceptibility of CEZ-resistant S. aureus iso-

lates against 18 antimicrobial agents is compared
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Table 5. MIC distribution of CEZ-resistant coagulase-negative staphylococci against 18 antimicrobial agents

Antimicrobial Minimum inhibitory concentration (zg/ml)
agent 0.025| 0.05 | 0.10 [ 0.20 | 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5{ 25 50 100 | >100
CEZ 7 1 2 5 6 11
CET 1 4 1 2 1 1 3 1 13 4
CMZ 1 1 7 11 10 1
CTM 1 1 4 3 4 1 4 10 3
LMOX 2 1 3 5 20
Cpz 1 3 1 5 2 2 1 16
PCG 3 9 12 7
ABPC 1 1 7 8 14
MCIPC 2 1 28
DMPPC 2 2 3 5 19
GM 3 1 1 3 2 7 10 1 3
AMK 2 4 1 10 5 4 2 2
EM 1 2 7 2 18
LCM 2 1 3 17
CLDM 9 2 4 1 15
DOXY 3 5 4 14 3 1
MINO 2 11 13 1 2
OFLX 1 13 14 3

No. of isolates tested : 31.

Table 6. Susceptibility of CEZ-resistant staphylococci against 18 antimicrobial agents
Antimicrobial Staphylococcus aureus Coagulase-negative staphylococci
agent MIC range MICso* MICqgo* MIC range MICso* MICso*

CEZ 6.25->100 12.5 25 6.25 ->100 100 100
CET 0.78- 100 3.13 12.5 0.20 ->100 100 100
CMzZ 3.13- 25 6.25 6.25 0.78 - 100 25 50
CTM 1.56->100 6.25 12.5 0.78 ->100 50 100
LMOX 12.5 ->100 25 50 6.25 ->100 100 100
CpPZ 6.25->100 25 50 1.56 ->100 100 100
PCG 1.56->100 100 100 25 ->100 100 100
ABPC 1.56->100 50 100 6.25 - 100 50 100
MCIPC 0.39->100 0.78 3.13 0.78 ->100 100 100
DMPPC 1.56->100 6.25 25 6.25 ->100 100 100
GM 0.10- 100 6.25 12.5 0.025->100 25 50
AMK 0.78- 6.25 1.56 3.13 0.20 - 50 3.13 12.5
EM 0.39->100 6.25 100 0.10 ->100 100 100
LCM 0.20->100 0.78 100 0.39 ->100 100 100
CLDM 0.05->100 0.10 100 0.05 ->100 1.56 100
DOXY 0.10- 12.5 0.10 12.5 0.10- 25 0.78 0.78
MINO 0.20- 1.56 0.39 1.56 0.10- 6.25 0.39 0.39
OFLX 0.05- 3.13 1.56 3.13 0.10- 1.56 0.78 0.78

* MICso, 50 : MIC (ug/ml) required to inhibit 50 and 80% of the isolates, respectively.

with those of CEZ-resistant CNS in Tables 4 and
$. The MIC range, MICs, and MICg, are also
In general, CEZ-resistant CNS
isolates were more resistant than CEZ-resistant

shown in Table 6.

S. aureus isolates against many agents.

Amikacin,

doxycycline,

tration of 12.5 ug/ml.

minocycline and ofloxacin were the
most active agents, inhibiting 80% of the strains of
both CEZ-resistant S. aureus and CNS at a concen-
A significant difference in

susceptibility between CEZ-resistant S.aureus and
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Table 7. B-lactamase production of staphylococci

CEZ-resistant CEZ-sensitive
No. of No. of
Species No. of B-lactamase .No. of f-lactamase
isolates . isolates .
tested positive tested positive
isolates (%) isolates (%)
S. aureus 66 62 (93.9) 44 30 (68.2)
CNS* 31 26 (83.9) 35 27 (77.1)
Total 97 88 (90.7) 79 57 (72.2)

* CNS: coagulase-negative staphylococci.

‘Table 8. Species identification of coagulase-negative

staphylococci
Speci CEZ-resistant | CEZ-sensitive
. isolates (%) | isolates (%)
S. epidermidis 5 (16.1) 44 (84.6)
S. haemolyticus 22 (71.0) 5 ( 9.6)
S. cohnii 1(3.2) 2(3.8)
S. sciuri ss. lentus 2 ( 6.5) 0
S. intermedius 1(3.2) 0
S. capitis 0 1(1.9
Total 31 52

CNS isolates was observed especially against cepha-
lothin, cefotiam and methicillin.

Wide variations in MIC distribution of CEZ-re-
sistant S.aureus and CNS isolates were found to
lincomycin, clindamycin and erythromycin. For
example in CEZ-resistant S.aureus isolates to clin-
damycin, 30 (45.5%) of 66 isolates were evaluated
as highly resistant with MICs over 100 z#g/ml, while
the remaining isolates were evaluated as highly
sensitive with MICs less than 0.2 gg/ml.

B-lactamase production of staphylococei. 5-
lactamase production detected by Cefinase disc is
presented in Table 7. No significant difference in
B-lactamase production was observed between S.
aureus and CNS isolates. However, the percent-
age of p-lactamase-positive isolates among CEZ-
resistant S.aureus was rather higher,
than that of CEZ-sensitive S.aureus.

especially
No signifi-
cant difference in coagulase type was observed be-
tween 66 isolates of CEZ-resistant S. aureus and 53
isolates of comparable CEZ-sensitive S.aureus.
The most common coagulase type was II, account-
ing for 45.5% of CEZ-resistant S.aureus and for
56.6% of CEZ-sensitive S.aureus. The coagulase
types which accounted for over 85% of both CEZ-

Table 9. Coagulase-typing of Staphylococcus aureus

CEZ-resistant CEZ-sensitive
Coagulase-type isolates (%) isolates (%)
1 0 0
I 30 (45.5) 30 (56.6)
iif 13 (19.7) 10 (18.9)
v 20 (30.3) 6 (11.3)
A 2 (3.0) 3(5.7)
vi 0 0
VI 1(1.5) 4(17.5)
YIL 0 0
Total 66 53

resistant and -sensitive S.aureus were II, III and
Iv.

Species identification of CNS. Species iden-
tification of CEZ-resistant CNS isolates was per-
formed and the results compared with 52 isolates
of arbitrarily selected CEZ-sensitive CNS in Table
8. Twenty-two CEZ-resistant isolates (71%) were
identified as S. haemolyticus, while 44 CEZ-sensi-
tive isolates (84.6%) were identified as S.epider-
midis and only 5 (9.6%) as S.haemolyticus. A
pilot series showed that five isolates arbitrarily
selected from 49 isolates of S.epidermidis (10.2%)
were CEZ-resistant, while 22 of arbitrarily selected
27 isolates of S.haemolyticus (81.5%) were CEZ-
resistant. Although there were not enough of
the other individual species to make a meaningful
comparison, S.haemolyticus isolates were more
resistant to S-lactamm agents than S.epidermidis
isolates. From these findings, precise species iden-
tification of CNS as a routine procedure would
appear to be clinically important.

DISCUSSION

Recent studies have shown a high incidence of

resistance in routine isolates of CNS in comparison

with S. aureus isolates® 16, In the present study,
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CEZ-resistant CNS isolates were overall more re.
sistant than S.aureus isolates against many anti-
microbial agents and also showed high multiple
resistance to six representative antimicrobial
agents. COHEN and colleagues!™!® demonstrated
that aminoglycoside resistance in CNS is plasmid-
mediated and that the plasmids can be passed from
CNS to S.aureus, probably by conjugation as well
as transduction. Multiple-resistant CNS strains
may act as reservoirs of resistance for S.aureus
strains.

It is still uncertain whether methicillin-resistant
staphylococci always show cross-resistance to cepha-
losporins®-1®.  Although it is generally agreed that
S. aureus strains that are resistant to penicillinase-
resistant penicillins (such as methicillin or cloxacil-
lin) can also automatically be regarded as resistant
to cephalosporins, this cross-resistance has not been
a consistent finding for CNS strains. In the pre-
sent study, some cephalosporins showed considera-
ble activity against some of the methicillin- and
cefazolin-resistant CNS strains. Since S-lactams
have an unpredictable activity against staphyloco-
cci, especially the CNS species, these agents should
probably not be used in “blind” therapy of serious
staphylococcal infections regardless of in vitro sus-
ceptibility testing.

No significant difference was observed in §-lacta-
mase production between CEZ-resistant and -sensi-
tive staphylococci in this study, although KONNO et
al. 1 and ROSDAHL et al.1429 demonstrated a close
relationship between B-lactamase production and
susceptibility to antibiotics and also phage typing.
This discrepancy may in part be attributed to the
strains used, the level of antibiotic consumption
for clinical use, and the methods of B-lactamase
detection and susceptibility testing!®.

With the increasing frequency and clinical ime
portance of CNS strains, species identification can
help in furthering our understanding of the micro-
biology of these organisms and their role in infece
tious diseases®® 18, More specifically, increased
antibiotic resistance among CNS strains should be
differentiated into increased frequency of S.haemo-
lyticus or other distinct species and a generalized
increase in antibiotic resistance among all species.
More information on the pathogenic role of each
species would lead to a better understanding of the

clinical significance of CNS strains.

References

1) CoLuiNs, J K MADER J T and KELLYM T:
Resistance of methicillin-resistant Staphylo-
coccus aureus to third-generation cephalos-
porins. J Infect Dis 147 : 591, 1983

2) SHIMADA, K ADACHI K TANAKA K KaMIjoH
H SaAsAKl M HATAKEYAMA T INAMATSU T
and URAYAMA K: Multiply resistant Staphy-
lococcus aureus ; increasing frequency of iso-
lation and their susceptibility to 41 antimi-
crobial agents. Chemotherapy 31 : 835~841,
1983

3) WATANABE, A OI1zUMI K SASAKI M AONUMA
S ONUMA K ONo R HONDA Y and KoNNO
K: Studies on multiple-resistant Staphy-
lococcus aureus (1). Comparison of anti-
biotic sensitivity and B-lactamase producing
activity of Staphylococcus aureus isolated
from sputum in 1982 and 1985. Chemotherapy
34 : 859~868, 1986

4) BARBER, M: Methicillin-resistant staphyloco-
cci. J Clin Pathol 14 : 385~393, 1961

5) Kroos, E W and SCHLEIFFER K H: Isolation
and characterization of staphylococci from
human skin. II. Description of four new spe-
cies : Staphylococcus warneri, Staphylococcus
capitis, Staphylococcus hominis, and Staphy-
lococcus simulans. Int J Syst Bacteriol 25 :
62~79, 1975

6) ScHLEIFFER, K H and KLoos E W: Isolation
and characterization of staphylococci from
human skin. I. Amended description of Sta-
phylococcus epidermidis and Staphylococcus
saprophyticus and descriptions of three new
species : Staphylococcus cohnii, Staphylococ
cus haemolyticus, and Staphylococcus xzylo-
sus. Int J Syst Bacteriol 25 : 50~61, 1975

7) Kroos, E W and SCHLEIFFER K H: Simplifi-
ed scheme for routine identification of human
Staphylococcus species. J Clin Microbiol 1:
82~88, 1975

8) NicoLLE, L E HOBAN S A and HARDING G
K: Characterization of coagulase-negative
staphylococci from urinary tract specimens.
J Clin Microbiol 17 : 267~271, 1983

9) GILL, V] SELEPAK S T and WILLIAMS E C:
Species identification and antibiotic suscepti-
bilities of coagulase-negative staphylococci
isolated from clinical specimens. J Clin Mi-
crobio] 18 : 1314~1319, 1983

10) NAKASHIO, S KIKUGAWA I NARIKAWA S Na-
KAMURA M MiYAMOTO T OURA H IROKAWA
C SAKAMA S and HARASAWA I: Evaluation
of COBAS BACT (Roche) in antimicrobial
susceptibility testing. Rinsho to Biseibutsu



404

CHEMOTHERAPY

JUNE 1988

11)

12)

13)

14)

15)

16)

12 : 837~342, 1985

GoT0o, S KAWAKITA T Ko0zZAKAI N MITsu-
HASHI S NISHINO T OSAWA N and TANAMI
H: Methods for determination of minimum
inhibitory concentration (MIC). Chemother-
apy 29 : 76~79, 1981

Woops, L G HALL G S RUTHERFORD I
PRATT K J and KNAPP C C: Detection of
methicillin-resistant Staphylococcus epider-

midis. ] Clin Microbiol 24 : 349~352, 1986
NAKASHIO, S KIKUGAWA 1 NAKAMURA M
HARASAWA I YANAGAWA C TANAKA Y

ASHIKAWA K and MAEDA N: Serotype and
antibiotic susceptibility of Staphylococcus
aureus and Pseudomonas aeruginosa isolated
from burned patients, with special reference
to hospital infection. Kansenshogaku Zasshi
60 : 222~230, 1986

RosDAHL, V T and ROSENDAL K: Correlation
of penicillinase production with phage type
and susceptibility to antibiotics and heavy
metals in Staphylococcus aureus. J Med Mi-
crobiol 16 : 391~399, 1983

SELEPAK, T S and WITEBSKY F G: B-lacta.
mase detection in nine staphylococcal species.
J Clin Microbiol 20 : 1200~1201, 1984
HAMILTON-MILLER, J M T and ILEFFE A:
Antimicrobial resistance in coagulase-nega-

17)

18)

19)

20)

tive staphylococci. J Med Microbiol 18 : 217~
226, 1985

COHEN,M L WONG E S and FALKOW S: Com-
mon R-plasmids in Staphylococcus aureus
and Staphylococcus epidermidis during a
nosocomial Staphylococcus aureus outbreak.
Antimicrob Agents & Chemother 21:210
~215, 1982

WEINSTEIN, R A KABINS S A  NATHAN C
SWEENEY H M JAFFE H W and COHEN S:
Gentamicin-resistant staphylococci as hospital
flora : epidemiology and resistance plasmids.
J Infect Dis 145 : 374~382, 1982

KoNNO, M UBUKATA K YAMASHITA N Ma.
TSUSHITA M KAWAKAMI S MASUDA M and
MoONOGUCHI R: Relationship between resist-
ant pattern to antibiotics and phage type of
methicillin-resistant Staphylococcus aureus.
Kansenshogaku Zasshi 59 : 1029~1040, 1985
FROMODT-MOLLER, N ROSDAHL V T SORENSEN
G HARTZEN S H and BENTZON M W: Rela-
tionship between penicillinase production and
in vitro activity of methicillin, oxacillin,
cloxacillin, dicloxacillin, flucloxacin, and
cephalothin against strains of Staphylococcus
aureus of different phage patterns and penicil-
linase activity. J Antimicrob Chemother 18 :
27~33, 1986

Cefazolin fit4 Staphylococcus aureus DRHIRT & BRI KM
—coagulase-negative staphylococci & o K&
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B, &L L6 %#t%EH (CEZ, PCG, KM, TC, CP,EM) D3 H47c < & b 3 RbiEHL L iz FEF e 3e£
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TBEL b 80 LU EDBBRDOMM A L Lico MBEL bic coagulase B3, M UV EASL, 8% HE
iz, Coagulase B & pikithd 5\ XEART L OMIIEBER DO 7L b - Too S. aureus Bk
CNS #koMlic B-lactamase BEARETERIZD -0 B-lactamase gEEA#kDOE|A Y CEZ fiftE S. aureus ic
F\T93.9%, CEZ Rt S. aureus [\ T 68.2% TH 1o CNS DEBRTILZ Wb DEEDOHENE
FEXYONIL, HFETHRMEREY#DD 5 L TLELEX bR,
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