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Abstract. As a result of screening 380 strains of Staphylococcus spp. isolated from the nasal cavity for
growth inhibition of MRSA, two strains were shown to inhibit the growth of MRSA. The biochemical prop-
erties of these strains were investigated. The API codes of the strains were 266022210 and 166032210, and
both were identified to be S.epidermidis. Both strains showed alkaline phosphatase and o-glucosidase activi-
ties, but no constitutive enzymes specific to MRSA growth-inhibiting bacteria were detected. In a susceptibil-
ity test of 15 drugs for MRSA growth-inhibiting bacteria, neither bacterium showed marked resistance to any
of the drugs, showing that these MRSA growth-inhibiting bacteria are not resistant strains. MRSA was
inoculated into the filtrate of the MRSA growth-inhibiting bacteria, and the time-course MRSA counts largely
differed depending on the inoculation count, and the filtrate of the MRSA growth-inhibiting bacteria had
antibacterial effects on MRSA at low bacteria concentration.
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MRSA (3B GBS E AR 2> 5505 L Twic 2
W7 B kAR 10 Bk (TEME331A, 336B, 339C, 340D,
343E, 352F, 357G, 368H, 3731, 382J k) & H\» 7z,
MRSA HEREHIHISER X, 1999 £ 9 A5 12 HiZH»
FTRERANORE?LSHL, —REEIZLD T
N ERE & FSE L 72380kRIC DWW THT o 7o F 72, B
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2. MRSA HEREHNHFER

% MRSA # % Heart Infusion Broth (HIB, Difco) T
37°C, 24F5R5E34%, Heart Infusion Agar (HIA, Difco)
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FAZ X ) MIC EZBIE L7z, HaFEANZ, + ¥4
1) > (MPIPC, SIGMA), 7 » Y ¥ ~ (ABPC,
SIGMA), 7 7ua') ¥~ (CER, SIGMA), 77V
Fu (CZX, BIRFEMLER), L7 A5V -
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Fig. 1. Growth inhibitive action of Staphylococcus sp.
against MRSA (TEME368H)

Left: YMNN2030 steain, Right: YMNN2034 strain
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Table 1. Growth inhibitive action of Staphylococcus
sp. against MRSA

Isolated strains

MRSA No.
YMNN2030 YMNN2034
TEME 331A 11%! i1
336B 10 10
339C 13 12
340D —#2 -
343E - -
352F 10 -
357G 12 11
368H 13 12
3731 - -
382) 10 -

*1: Size of the inhibition zones (mm)
*2: No forming the inhibition zones

720 F 7z, FRFIZHER L 72IZ¥ERK S.epidermidis ICM
2414 BROVEIR L JLBLL T3, YMNN2030 Bk Tid v L
7 — X ERERIERICAS, YMNN2034 R ClE 7L ¥ =
Ve a7 —EYOWRERL - ITBE LD - 72,

2) HEBLEE A

MRSA HFEIIHIHE & BEEENHIGE % 557 4 L iZHE R
S.epidermidis JCM 2414 ¥R 12D W T 18 O R EEE
TEMEZ LB L 7245 % Table3 (2R L 72,

TTHBERRD YMNN2030 #% & YMNN2034 #RANE M %
RUTHERHEER L, I8 FEEF T L) KX T 75—
Y, TATI-E)N—¥, BERRT 75 —¥, «
—INATET—EDAEEHTHY, FAKTIF—
TIX YMNN2034 %R D A 2ERE L R L7z, 2 idw
T 2+ (EREEEEWD 20 mol) LT DFWEMT
HoTzo [ARFIZERER L 724 HERKS epidermidis JICM 2414
PROTEMED 26 OWFEIIFIE & £ 72 [{—Tas
Y, MRSA HSTEIDHI R EA OMRBERIHEEIEA SN
eholz,

3) A

MRSA EFEINHH DR EZ A BT § 572012
15 EFEHCTHERO MICEZBIE L, 20458
% Table 4 |Z7R L 72,

HEL 72 YMNN2030 #k & YMNN2034 #:o i 3 i
BWFNOERI L TOMEIIRD SN r o7,
RS ERZEPEDP 7013 T ¥ EX+ 7T MIC i
FNEN6.25 L 313 Thorzo 72, FdESHD
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Table 2. Characteristics of Staphylococcus sp. inhibitive the Growth of MRSA
Isolated strains S.epidermidis
Test
YMNN2030 YMNN2034 JCM2414

Urease URE - + +
Arginine dihydrolase ADH + - +
Ornithine decarboxylase obC - -

Esculin ESC - -
Glucose GLU + + +
Fructose FRU + + +
D-mannose MNE — - -
D-maltose MAL + + +
Lactose LAC + + +
Trehalose TRE - -
D-mannitol MAN - -
Raffinose RAF -
Nitrate NIT + +
Acetoin VP + + +
B-Galactosidase BGAL - -
Arginine arylamidase ArgA - - -
Phosphatase alkaline PAL + + +
Pyrolydonyl arylamidase PyrA - - -
Novobiocin NOVO - - -
Saccharose SAC + + +
N-acetylglucosamine NAG - - -
D-Turanose TUR + + +
L-Arabinose ARA - -
B-Glucuronidase BGUR - - -
D-Ribose RIB - - -
D-Cellobiose CEL - —

API code 266022210 166032210 366032210

Identification
% 1D

S.epidermidis

S.epidermidis
98.0

S.epidermidis

98.6 93.0

BEhro-Didtb77y0) YT MICHERZENLEN
0.05 & 0.025 Thol:o TN HOBETMEEENK
S.epidermidis JCM 2414 #ROFER & B L 72 9KA
72 <, MRSA HFEHIHI X PERR T\ &2 5
M 72,

3. MRSA H#GE NI M OB A b 2 L 72
MRSA D#ERHYTHE

MRSA HEFEHIHIE YMNN2030 ¥RO A i 12
MRSATEME339C, TEME357G 3 & Uf TEME368H @
3BREBEL L EORBIEE Fig. 2 IR L7
MR 8% 103 CFU/mI DR L LTI, 24 B fH
381712 TEME339C # & TEME368H #ki¥, #Nh <
4.6 X 102 CFU/mi, 3.0 X 10' CFU/ml {24 L 72
A%, TEME357G #(3 5.8 X 103 CFU/ml T3 & A L%

fbid Ao 720 48 BERTIFE S % &, TEME368H #kid
XHIEAL L THRESINES o, T 72,
TEME339C # & TEME357G #kiz Z £ 1.5 X 10
CFU/ml, 3.3 X 10° CFU/ml ChH§ 2% f A 0] 5% A
Lz, E2AHN, PMIMEEREEY 10°CFU/ml OFE
LAWZS B &, 24 BEREFRE A 1213 TEME368H PRI
2.5 X 10* CFU/ml |Zi#&/» L 7275, TEME339C #kid 1.0
X 10° CFU/ml TZ4bi7 <, TEME357G Fkid 4.6 X
107 CFU/ml \ZHEhN L 720 2 512 24 FEMIFEET 5 &,
TEME339C #, TEME357G ¥ & ¥ EME368H ki
ZN#N 2.6 X 108 CFU/ml, 2.9 X 107 CFU/ml, 2.1 X
108 CFU/ml ¥ L 72,

7% 3, MRSA HEHEENHIRE = FE 72 % > S.epidermidis
JCM 2414 EEHERR DREFE S A IR & L TH& MRSA PR
AR L G, MEEEEE O 10° CFU/mI 1 24 B
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Table 3. Enzymatic activities of Staphylococcus sp. inhibitive the growth of MRSA

Isolated strains S.epidermidis
Constitutive
enzymes YMNN2030 YMNN2034 JCM2414

Phosphatase alkaline 2 +* 2+ 2+
Esterase Lipase 1 + 1 + 1 +
Lipase - -

Leucine arylamidase - - -
Valine arylamidase - - -
Cystine arylamidase - - -
Trypsin - - -
Chymotrypsin - - -
Phosphatase acid 2+ 2 + 3 +
Phosphoamidase - I + -

a-Galactosidase - - -
B-Galactosidase - - -
B-Glucuronidase - - _
o-Glucosidase 1 + 1 + 1 +
B-Glucosidase - - _
N-acetyl-f-glucosaminidase - - _
a-Mannosidase — - _
o-Fucosidase - - _

*: Quantity of hydrolysed substrate; 3+: 40 nmol, 2+: 20 nmol, 1+: 5 nmol

Table 4. Drug susceptibilities of Staphylococcus sp.
inhibitive the growth of MRSA 8
Isolated strains S.epidermidis Cé 7
Drugs - 3
YMNN2030 YMNN2034 JCM2414 '-c's 6
Oxacillin (MPIPC) 0.1% 0.2 0.2 LY
Ampicillin (ABPC) 0.39 0.2 0.2 ‘§4
Cephaloridine (CER) 0.05 0.025 0.025 3
Ceftizoxime (CZX) 0.78 0.2 0.39 238
Cefmetazole (CMZ) ~ 1.56 0.78 1.56 s,
Latamoxef (LMOX)  6.25 3.13 6.25 >
Streptomycin (SM) 0.78 3.13 1.56 1
Kanamycin (KM) 0.39 0.78 0.39 0
Gentamicin (GM) 0.1 0.2 0.1 Times (days)
Erythromycin (EM) 1.56 1.56 1.56 . . .
Lincomycin (LCM) 0.39 0.39 0.39 Fig. 1. Cha.nge of MRSA counts }n the filtrate of
Tetracycline (TC) 0.2 156 02 S.epidermidis YMNN2030 strain
Chloramphenicol (CP) 3.13 3.13 3.13 @ : TEME339C strain, ll : TEME357G strain,
Vancomycin (VCM) 0.78 0.78 0.78 A : TEME368H strain
Norfloxacin (NFLX) 1.56 1.56 1.56

*: MIC values (ug/ml)

HWITHREIEET A Z EDHS IR 572,
@M% ICIE B X £ 10° CFU/m 1210 L, 48 BRRT#E
BLTHHEEBIZRERERILE 2 o7z, £ =
BED X512, MAEEREIC L > T MRSA DOfF
RHHRIIKRECELR 720, MHIEEEEY 10° 7N U IEREOMAMEEIEIER L, 7R BRE
CFUmI DL NV & A LIRY TiE, MRSA BIEHIHE  BEOIy ru—LIZH »LFHA SN, 2085
YMNN2030 #RDBEE S I MRSA 124 L CRERIS MMl TVv 25,
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Shinefield 5 2id, 1963 F(ZHERIHRELDTH S.
aureus ¥ W T BB HEEZOBE W TALHIZ
U= — %R EEL T EIC Lo T, 1960 FEAMEE
CEIBHERR IS BV TR EERSLEIER D F W ERIF DA
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PR SN TwiE, o7 B ERE O RG: % B
TELELTVE, INOHDOREBIFREET K
FETau=—{L L THIFE MRSA 12X 5 E4% [
ILTELMEERE R L TWVELDTH b,

LM, EEOWRELZANOBENGTHEEL
S.epidermidis 13# & 712 MRSA O¥FEZMH L, &
BMOLANVIZE > CEBEICERST 52 LK
L7zo E72, SO OGERIZAAILFRERICES
WTHBIEPHLPI R ol INHLDI EPDH,
40508k L 72 MRSA BEFEENGIR AT e b o3 LT
REES W L 2 FEMRRLZET, FRAIZE
MRSA FHZEICHEEL CEFSELILIZLD
MRSA EBH#L, EF v ) 7—ILTELWREELFD
LrEZ LN,

AR S b [FRED B A2 5 MRSA HEFEIIHIE & 78k
FsE L7k 25, S.lugdunensis & S.warneri T&H o 72
LHRELTWD 9, FEESIT Sepidermidis |2 MRSA
WREEIEIRE R RWA L TWwA I Ehh, MRSA D
EAMH ST AMEIEE I ST, BkL AV
TOMEERATHALZ ENEZ LN, 72, AR
SRR AT A MENEORE LT, BHE
EWERSH BN TF)F Ly THAH) LEELTD
2, MEOHET TEE-> T, FEELDHEEL
72 MRSA HSEIHIE Tdh 5 S.epidermidis DIREFE S
CERE I EMEEEFRO LN L s, HE
PERES L TwadneEZLN, ARLDH
B0 L AL WEFEEL TV AU REEIEZH 5D, Z
DEZDOWTUIEAHRDREFH ZET 5o

PLE® X512, 4B, MRSA (ZxF L T HFH z #iif]
THTFYHREZ DTS Z LRI LTz, A1k,
HREEIE IS S L TWAYEORPCREEZ 25D
MRSA OHERE, &5 WVId 7 P EREEEEIC L B K

¥3-4% 20014

JEREBICH L THERDPEE SN L PRE LT <
TETH b,
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