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Mupirocin 1%, Micrococcus luteus 2§ 75 LBEEIcENI-FHEHER LI, BT
DERE R LTI, 0.39 ug/ml THRBE I B8 A L %= methicillin-resistant  Staphylococcus
aureus (MRSA) 28U T RTO7FUREORF ML L 72c % 72, erythromycin,
minocycline ¥ X Uf gentamicin iZ D7 F Y RE L TH, FFOHEHZENTBY,
WTFHOERE bEXREO R W I LR E N, 77 LBEEOHTIX, Haemophilus
influenzae B X UF Branhamella catarrhalis 7z ¥zt L TENL B %2~ 2o MRSA o3t
T % mupirocin DB/ DMK T &, FFIZERE TIIBREHEH > 7223, 200 ug/ml O
RETERSL L 6 THRE L 2o X 72, MRSA icx} 3 % mupirocin ® MBC {# X 50
pg/ml YT THo e, BREATHEEEG 3, WA TI8EOKR LY 8 fF0 MIC &
DLEASBED N2 THY, BEMELLLEAERTHEEFIL >N,

Key words: & Yo &~ (mupirocin), Hi/1, ™iE#%5, MRSA, AR

Mupirocin i3, Pseudomonas fluorescens 3EE4 T % $r
HOREYHETH D, XE SmithKline - Beecham # iz X
2 THRRENY, TOMERFig. 1 KRTEBOTHY,
AR DOIEFMIE 1L isoleucyl-tRNA SBR[ ET B =
EREDVEAAREHELET AL THE Z LBBASHICE
hTnz,

AT CCFNETEMBOKER L L CEKICER
ShT8H, MRSA 28077 LBEEORECENT
BLZLMELDONTWVS, £, XETRARD
MRSA 2RE¥ 3 Z iz & D MRSA DRt NREE%B51ET
37 OmupirocinMEAKEREBRELTEY,
[MRSA xt$E 0 #58t] d¢, mupirocin DEHA%ICDO W
TEWEh T3,
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Fig.1. Chemical structure of mupirocin.

T 358N, MRSA icx+ 2 REEAB L URBRE NI
B2 ESEREToOTHRET 5.
I. M EHE

1. fER%EHF

Mupirocin (A2 A 254 >~ « E—F + A), meth-
icillin (DMPPC: BH #3%), erythromycin (EM: &
¥ ¥% %) 3), minocycline MINO: B& v ¥ VY —),
gentamicin (GM: = v £ 7 X H &), ofloxacin
(OFLX: E—%3¥), teicoplanin (VA XL ve
#'%), vancomycin (VCM: iEEF#RIK), amoxicil-
lin (AMPC: R 32754 ¥+« E—Fx4), ticarcil-
lin (TIPCCRAIAZ54 v E—Frih) BEHLY
HEDES b BEREAFLEMAL I,

2. (EREK

IV - LAHEREOREBRE LI UAIR Y T
4 ¥ B —F v ABEREIBH AT RED 1990 £ 5
1992 FE I BN DRI & D S L I EER %
AL,

%8, AL 7z Staphylococcus aureus 1% 32°CiZ B
7 5 DMPPC & 2 % 51, MSSA (DMPPC=6.25

* B U0 A\ KHT 168
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ug/ml), L-MRSA (12.5 ug/mlsDMPPC2100
ug/ml) 8 X *H-MRSA (DMPPC>100 ug/ml)
LY,

BEHSB L UTMMEEORBRIC 12, ERME D 2K
L 7z methicillin-resistant S. aureus MS 16562 # % f#
AL,

3. EFIRBMHEE

AE{LEREZEMBED 2o T, ThbL, ¥
RRB % 37°C 18~20 Ry MO 5% M 1k, o6 ¥ % #710° CFU/
ml ZHERL, 2EERRIIORK QBT 28RN
HE MK g (SDA, BK) #H5ul 2EEL,
37°C, 18~20 RfiE sk, MORFWORD ShiL>
BAOEFMRE LB/ EHEILME (MIC) &L
7

1z72L, Streptococcus pyogenes Ti¥, Todd He-
weitt Broth (Difco) TH{#3% L, Brain Heart Infu-
sion Agar (HAK) 2RV TRZMIEET-o

% 7z, Haemophilus influenzae DS 13, NAD B
FUAIVOBRKBREH 10 ug/ml 2B XS5
REMAER 70 X (STB, HX) 8L U*SDA %
AwT, 5% CO, &HTTHEL I,

4. EEBECOREE

STB Cir L 5 558 L 1o W UM MEHA O MRSA MS
16562 ¥k (10°CFU/ml) #HBRER E2EH &€ T
3TCTIRE DB L 2536 FERFIIC E DO—IMEEREL
TERBEHEEL /2,

5. B/VEERE (MBC) ORIE®E

BEERAEI L D ML 72 18 kD MRSA ¥ #BRHE &
L7z, 2ERTIFRBEOHBREX =& STB ioxf
BOMMEHR O REBRE % 10°CFU/ml &L, 37°C 188§
I EE, EHERKO—BEENL (REEXE*EE
L, BEEKD 9.9% U LERE L - B/NERBE
% MBC kL1,

6. BRMEEOHBEE

HABE % STB T3T°C —&ER%E, £D0.1ml %
JEKIEI SDA ¥R LA L, 37°C 40 Ry & L
Tro BRERB LIou_—%28Hz, EEENCHT
2HEERMEROHBREE L L1,

7. FEHImMEESRER

EER Ik D MRSA MS 16562 Bk RBRE & L, 17
i3 STB 2 Hv, #UEHEET-> THMEESRE %2
ATz, BOMAEEIFEFBBIMOBE LIZIZAEL
REA*TTHEEOEA S STBEERK » #10°
CFU/mlicz 3 &5 AL, LROBEB L U%
WiV BEBREOEF*S STBIcEMEL T, 37°CT
24 BEFEIEERR L 720 DARRIBRIC U THEMREZE % 18 Mg

DEL 7,
II. & n

1. HiEARZ PV

Mupirocin DM@ Ic N+ 2508 H (MIC )
i3 Table 1 iIZ7”"7,

A#iX, Micrococcus luteus %8 75 LB EI
MLT, BHEBHERLE, BEALDIS LR
MWL TREFOIHES 35 < 2 d o788,
teicoplanin D#h L LT 3 L A »r E L LR
MERL T,

2. ERERSMET K oREICHT 2 HEES

Mupirocin i¥, 0.39 ug/ml THEE L 12T XTO
S. aureus DFEE %L L f- (Table2), %7z, EM,
MINO B X USGM i D S. aureus XL THR
RiCENI-FIE S 2R L /2 (Table3), MSSA, L-
MRSA 8 X UH-MRSA x4+ 2 i@ f1 13, teico-
planin T2 MSSA 8 X tFL-MRSA £ &L T H-
MRSA i+ 2B S HiIE > Tk,
mupirocin T3 MSSA, L-MRSA 8 X f H-MRSA
et BB CERBD Shikdh oz (Tabled),

a7 77—YRHE7FURE (CNS) L Th,
mupirocin D EZENTE D 0.39 xg/ml TR
TOKDODHEE*®HEILL 72 (Table2), % 7z, EM,
MINOB X UGM it tEDCNSiext L T $0.39
ug/ml TREMNEIEI N (Table3),

75 LARHE TR, E coli, K.pneumoniae, P.
mirabilis, P. vulgaris, P. aeruginosa 4% 25iH
1358 <, H. influenzae 8 X ¢ B. catarrhalis L T
i3 MIC,, i # ¥ <0.05ug/ml 5 X 1%0.78 ug/
ml E ENI-HENERL I

3. BEER

LD P-7 7% LAFCHE DR %~ MRSA
MS 16562 skic X FI R EA & €, FHMIT L OLER
CBLIZTEHEY VCM DEh t HEL 7z, TAROK
B3, 20 ug/ml UTFOBE CREI%E- 748, 200
ug/ml O ¥EEE T i3 mupirocin DBEHHB LV ENT
Wiz (Fig.2),

—%, BRAED 5D Eh iz MRSA 18 (kg
% mupirocin ® MBC D434 i 0.10~50 ug/ml 72>
feDicxt L, VCM 0 MBC @ 4 # i 3.13~50 ug/
ml T&H -7z (Table5),

4. FEHIHEEERAR

HEEK & D 8 X 1 7- MRSA MS 16562 #k% AW T,
AR E Nt # SRR % 1T o 72 4, mupirocin
MIC {3, 18 ERERIEE T2 Z Ltk D, 0.20 ug/
ml % & 1.56 ug/ml & £ 8 U %, — 5 vancomycin
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Table 2, Antibacterial activities of mupirocin against clinical isolates

Organism MIC (gg/ml)
X Drugs
(No. of strains) range 50% 90%
S. aureus mupirocin £0.05~0.39 0.20 0.39
(214) methicillin 1.56~>100 3.13 >100
amoxicillin 0.10~>100 3.13 50
cefaclor 0.78~>100 3.13 >100
ofloxacin 0.39~>100 0.78 100
Coagulase mupirocin 50.05~0.39 0.20 0.39
negative methicillin 0.10~>100 6.25 25
staphylococci amoxicillin =0.05~>100 1.56 12.5
(199) cefaclor 0.39~>100 6.25 25
ofloxacin 0.20~>100 0.20 50
S. pyogenes mupirocin =0.05~0.20 0.10 0.10
(90) amoxicillin 50.05 =0.05 =0.05
methicillin 0.05~0.39 0.20 0.20
ofloxacin 0.78~3.13 0.78 3.13
E. coli mupirocin >100 >100 >100
(20) amoxicillin 1.56~>100 6.25 >100
cefaclor 0.39~>100 1.56 3.13
ofloxacin =0.05~100 0.10 25
K. pneumoniae mupirocin =100 >100 >100
(20) amoxicillin 25~ >100 50 >100
cefaclor 0.39~25 0.78 1.56
ofloxacin 0.10~12.5 0.20 3.13
P. mirabilis mupirocin 100~ >100 >100 >100
(20) amoxicillin 0.78~>100 0.78 >100
cefaclor 0.39~12.5 1.56 3.13
ofloxacin 0.10~0.78 0.10 0.20
P. vulgaris mupirocin >100 >100 >100
(20) amoxicillin 100~ >100 >100 >100
cefaclor 25~>100 >100 >100
ofloxacin <0.05~>100 0.10 100
P. aeruginosa mupirocin 25~>100 >100 >100
(20) amoxicillin >100 >100 >100
cefaclor >100 >100 >100
ofloxacin 0.78~100 >12.5 100
H. influenzae mupirocin =0.05 <0.05 <0.05
(24) amoxicillin 0.20~50 1.56 25
cefaclor 0.39~25 6.25 12.5
ofloxacin =0.05~0.10 =0.05 0.10
B. catarrhalis mupirocin <0.05~1.56 0.78 0.78
(20) amoxicillin <0.05~12.5 0.78 6.25
cefaclor <0.05~12.5 0.78 3.3

ofloxacin 0.10~0.20 0.10 0.10
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Table 3. Antibacterial activities of mupirocin against various resistant strains
of Staphylococcus aureus and Staphylococcus epidermidis

MIC (ug/ml)

Organism Total
=0.025 0.05 0.10 0.20 0.39 0.78
EM-resistant S. aureus 7 11 9 23 1 51
MINO-resistant S. aureus 1 1 16 1 19
GM-resistant S. aureus 10 16 7 21 1 55
EM-resistant S. epidermidis 1 4 3 8
MINO-resistant S. epidermidis 1 7 8
GM-resistant S. epidermidis 6 65 4 75

EM: erythromycin, MINO: minocycline, GM: gentamicin

Table 4. Comparison with antibacterial activities of mupirocin and teicoplanin against
methicillin-sensitive and -resistant strains of Staphylococcus aureus

MIC (ug/ml)

Drug Organism Total
=0.025 0.05 0.10 0.20 0.39 0.78 >0.78
Mupirocin MSSA 16 81 4 101
L-MRSA 1 6 56 7 70
H-MRSA 6 65 4 75
Teicoplanin MSSA 2 3 23 71 2 101
L-MRSA 2 35 30 3 70
H-MRSA 1 1 8 39 22 3 75

(No. of strains)

Table 5. Minimum bactericidal activity (MBC) against clinical isolates of MRSA

MIC and MBC (ug/mi)*

Drug
0.025 0.05 0.10 0.20 0.39 0.78 1.56 3.13 6.25 125 25 50 Total
L MIC 1 2 12 2 1 18
Mupirocin

MBC 1 1 4 1 1 1 1 3 5 18

. MIC 14 4 18

Vancomycin

MBC 6 1 6 2 3 18

MICs and MBCs® were determined with serial twofold dilution of the agents in sensitivity test broth. Bacteria cul-
tured overnight were inoculated into the broth at 10° CFU and incubated for 24 h at 37°C.

OMICf#iix, 1.56 ug/ml 5 3.13ug/mlic LRL 72k %, BORBHED SN,
7z (Fig. 3)o I, #* 3
5. BAWMMEHESEE SE4E, methicillin-resistant Staphylococcus aureus
Mupirocin iz LU € 0.20 ug/ml O MICfE ¥ =3  (MRSA) i2b - & B L S T 3BRARRED
MRSA MS 16562 ¥ % 6.25 ug/ml OBE D mupir- ERETHD, FOFHCO>VLTOML b E W,
ocin EIRL-E 23, 1.7X10° OHEETCHRMYE  Mupirocin 13BN O MRSA ¥BRET 52 L2k
BB UL, 28, Boh-BRMEELHE  MRSA OBRAREEBET 2L 2B E LIFHR
6.25 ug/ml 0 mupirocin & e ERK R L THEEL DIMEME TH 5, MRSA #BRE T2 2 L ITHEN
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10 mupirocin
10°F (MIC=0.20 ug/ml)

E 10°}
B 107}
O 100t
2 S
;__3 12‘ p—20.2 ug/ml
2 ug/ml
10:- . ' A §20113/ml
10 0 2 1 g
Time (h)
10'°¢ .
wh Vancomycin control
(MIC=1.56 ug/ml)
z 10t} ug G
S 107F
S 10}
é 1051
s 10k
100k 2 ug/ml
102 1 1 1 ! N ZOyg/ml
0 3 4 5 242()0/4;/ml
Time (h)
Fig. 2. Comparative bactericidal activity of

mupirocin and vancomycin against methicillin
-resistant Staphylococcus aureus MS 16562.

6.25}
3 vancomycin
A3
F 1.560=d W Y
S~
="}
20.78}
g 0.39
. -
= mupirocin
0.20
0.10 1 1 —
0 6 12 18

Number of transfers

Fig.3. Development of resistance to mupirocin
and vancomycin by mebhicillin-resistant Sta-
phylococcus aureus MS 16562 .

¥ L L, vancomycin (VC) BB TCb HE v H
TR EBREZINTVBY,

Kz BT 5 RED MRSA ORE X, KEr3
—FHEZI>TITbh T34, EAREYDEETT
KELPTL, sFBELII LR YBBERN
Twd, ¥, REFYI—FIR1.0%0BETHE
BEN3IXTHLLtDOHME S H 5%, EETIT
mupirocin 233 TIZ&ED MRSA DBREICHERA X 1
B, ZOEIMBED LN TS,

MRSA |3 PBP2 DEEIZ LD -5 7 7 LAFICR
HERT Y, BRRIC -5 75 LKL RIERREOR
A7 I/NHME, FhIHA 7Y CREE, T
oISl THRMEERT DY 3 B HERE
TZRORBEZ>TLIWEVE L, KRILBVLTY
YaxRTy4 FREFCTIEDOT FORERIBYS5h
Tz, L-MRSA ® H-MRSA, &3>t MSSA
LOMIcZ Y aRTI 4 FRERDOMIC cEFDR
LbREHSNB, Zhicx L, mupirocin ic¥+ 5 H-
MRSA, L-MRSA 8 & U MSSA #hh PhOEER
DHICIZELED S5k dh o e, Mupirocin iz Z 0
& 912, MRSA icx3 25l /108 MSSA et Tk
¥ -7 E%THD, »>GM, EM, MINO, OFLX
ZOXRHN L EXWHEERE LI LIX, FiMRSA ¥
HleLTHERCBERATHLILELLNS,

Mupirocin KD KB 7 F VKRB REABC B
WT, EMBRECRFEAL :BEGCHBRLICL
MB|E SN T35, mupirocin MEEFAKKOER
Ik 2 ARMREOME RV L s, KBicBY
3FXFEORET F YREOHBBEE X2 D BV
L#ElEn G, ERXPIZBLTRLI-BAREEL
IRSRRE X, 6.25 ug/ml A EDBEICB VLTI LUT
EiE DB, £, HHEESGAROKRTI, 18
EOKRIEETMICOLERIZ1.56 ug/ml TH3
ERENT, REOTFURBEIZEESZLLH 10?
~10*CFU T&% % Z & 5 5'?, mupirocin {EE B H
ALzl wiEzohs, »IicKARMEESEEL
ELTH, EREOMICoHELT, TDER
B2 2% (20,000 xg/g) mupirocin BEEAKE S T
HerreBBEShdtFExo6h3, —4, FENETR
B R B fE 12 8IS 58 B mupirocin K BEBRE ST
TERBEINTED, BERIUHEREBEIINLT
bR EbNT W3, ZOEKT, REFSHEALDP
TOERETKH 3 L Bbih 3 B¥HIRTIE, mupirocin
it (>4ug/ml) BZEEATFORETHOT»0.3
%LUTTHDEHEENTWSY, k-5 T, mupir
ocin i in vitro KBV T HEHRICER I BEK
BLTHHEEBRHBE LI WERITHE EELLN
72
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In vitro antibacterial activity of a novel antibiotic, mupirocin

Akira Ogasawara, Masahiko Miura, Eisaku Yokota,
Takao Konishi, Matsuhisa Inoue***
and Susumu Mitsuhashi*
SmithKline Beecham Seiyaku K. K., 168 Ohyagi-cho, Takasaki-shi, Gunma 370, Japan
*Episome Institute
**At present, Kitasato University School of Medicine (Microbiology)

Mupirocin demonstrated excellent antibacterial activities against gram-positive bacteria other
than Micrococcus luteus. The growth of all the staphylococci tested in the present study, including
methicillin-resistant Staphylococcus aureus (MRSA), was inhibited by the agent at a concentration
of 0.39ug/ml. Mupirocin showed marked antibacterial activities against erythromycin -
minocycline- and gentamicin-resistant S. aureus. It was confirmed that mupirocin did not show cross
-resistance with any of these agents. Among gram-nagative bacteria, mupirocin demonstrated
marked antibacterial activities against Haemophilus influenzae and Branhamella catarrhalis. In the
test of the bactericidal activities of mupirocin against MRSA, mupirocin was not active at low
concentrations, but was bactericidal at a concentration of 200 xg/ml after a 6-hour period of
incubation. In the determination of minimum bactericidal concentrations (MBCs) against clinical
isolates of MRSA, mupirocin showed MBCs of 50 ug/ml or less against all the MRSA strains tested.
The development of resistance to mupirocin by MRSA was determined in vitro by performing
transfers in broth. Minimum inhibitory concentrations (MICs) increased only by eight times after
18 transfers. Laboratory-induced resistance of MRSA occurred in a very slow, stepwise fashion.



