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Bk ¥ O EMRBRYRE D S O methicillin-resistant Staphylococcus aureus (MRSA) BE
PEHNELT, 6MBACAXNLEORNE L TRINL, 3" 3 MOBME Staphylococcus
aureus (S. aureus), Pseudomonas aeruginosa (P. aeruginona), Escherichia coli (E. coli) %
AuT2OHEEEIC D RN L. £ OKE, triphenylmethane # D 3 MIEDEFEHF X P.
aeruginosa, E. coli i L THRDBRAICHL, B> HEERAREDShRZVLHDOD,
S. aureus BWTFHRIZ b HORBRZMEERL, LT gentian  violet 3B/ EME (mini-
mum bactericidal concentration; MBC) 280.0025% &, & - & bEWLWREIELTH SN
Tz &S WEKRIMEE AW RSHORIEICBWT b, gentian violet it MRSA 28% S.
aureus (I3t LT MBC #3<0.0025%~0.08% Dl %~ L 7z, % 7z gentian violet % B/NREEFE
I E (minimum inhibitory concentration; MIC) 0.00032%~0.00064% & 4, bt i %
5% DFE THEML 12853 T, 54 FFEREEIT R L T MRSA DREFRIBD SN T, FL
FHESENED Shlz, L EDI & X D gentian violet i MRSA izt L TIERE CEEKE
ASBRETH S I LHBMES N, BESZEO MRSA BEEWRMICHRZER XD S5

LR ATz,
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Bf, &b SO methicillin-resistant Staphylococcus
aureus (MRSA) D7 MESHE i3 mMEMIcH H, MRSA
& 2 WEBBHEEN, MENCREARRRICESC
ENTRRENTVWEY, Lirl, B YD MRSA By
FRRCHLT, HEMHEC L 2ERILTLOIMNBETRE
BREETCoRW, —F, BRFAOHEYR IFEEY
T, IEFEHOELETEBVTY, TONROMKSF IV L
$ ESICINHIER & BRI LRSS D R nik ED
BRERETAI LSS, ChETEHLBOBEUECIBW
T, BRI ERSNTE T,

# 4 1k MRSA BEvREBERORFEEZENEL T, #
£iZ, D3VRBEETHEK LA ST 3 triphenyl-
methane, phenothiazine, azo ¥ 7-i% acridine RiC/BT 3
CMBOERMARERRL, ToREEECO VL TOE
BEMRH 21T e D THRE T 2,

I. ¥ & H &

1. FEREEHA

gentian violet (Pyoktanin blue, 3X¥%#&), bril-
liant green (345 #%), malachite green (3%
#&), chrysoidin (3A¥EH%K) & 5 Ui methylene blue
(AR BENThREMELIDBALR, 12
ethacridine (Acrinol, HAX¥FA) B HEXFEL
%, povidone-iodine IZEHEBE LI D TR ZTHWAL
120

2. (ERWEK

Staphylococcus aureus (S. aureus) ATCC 6538,
Pseudomonas aeruginosa (P. aeruginosa) NCTC
10490, Escherichia coli (E. coli) ATCC 2716 % h
ThHNEVEORERAEERKE L THY, 21t
1989 £ 5 AH» 5 1992 £ 6 Bic B 5 HEAER K2
BERREHEREZ B TEERERME» S5 o8

* BRI T H X AR MG 3-5-5
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L7 EEER 2 MERk S. aureus 115 #%, % @ > b methicil-
lin-sensitive S. aureus (MSSA) 45 #k, MRSA 70
¥k, P. aeruginosa25%, E.coi 522 # h ¥ h %
RRICHEL 7o

3. fERsEH

3 a5—tvh kRl (Difco) BXUa7
—t v b RKEM (Difco) MM S i EHIR
SMAIEREICER L, £, per ml 4ug®D
oxacillin &£ 2%® NaCl #&F¥53i27—-t >
Witk ® MRSA Mg e LTRAL I,

4. BEXFOHBEEYE

1) Minimum bactericidal
(MBC):

gentian violet, brilliant green, malachite green,
chrysoidin, methylene blue, ethacridine D IEM
XS aureus (ATCC 6538), P. aeruginosa
(NCTC 10490) B XU E. coli (ATCC 2716) 5T
W EEEDOBER S Bk R AV T, B AR o
UMBC 2HIET A LICE ORI L. BERA%E
BR%, ILOBROBEEMNK TR ICERE, BE
faJ—b v rEEEERY T2 EERRYIEZE
D, ThEBRBL L, SERERIBEEICE
BL, 37°C 18 RIS MR, ThEEREL TRV,
2 fERER RS O#ER ¥ 9 ml iZ per ml 10° colony for-
ming unit (CFU) OB # 1ml (10°CFU) %0 x
T, 37°C, 18 BFfEssetk, T DREB/WEL D FH 2100 xl
EHERL, fTay—by b rREREMICERL 3TC,
18 B, BORBLE > BOONTLE
KloR/NgE%» MBC & L7,

2) gentian violet 8 X Uf povidone - iodine ®
MRSA 239 % Minimum inhibitory concentration
(MIC):

MIC DHlIE ixER OB L 2HED S, KR
FRECLZAELRETH - 12700, EXFRER
%S #H\ic, $7%bb gentian violet, povidone-
iodine # & X B R, HEHYAT2EHERRTI %
fER L, £ 2ml 2IEERELM 18 ml ICRRL T,
FREED, £FDOFHRICMRSA O 18BFRIE A
(10°CFU/ml) 100 x1 28 L, 37°C, 18 R¥fisssg,
BORBEXE - Rohzr o e B/ ERIBE %
MIC & L7,

3) gentian violet ¥ X Uf povidone-iodine ® MIC
BT MIFEORE:

MIC #I%E #, gentian violet, povidone-iodine %
B#ih T, S2BRBELR/IREHIIBESE TS
LI WCHABMLLHEREK Qml) &, @M (56°C, 30

concentration

4 e rmm Oml) ¥3a2F—tr bR
18ml BN (MiWiME 5%) L, FHREBEFERL
720 DT I MRSA DOAERABEH 100 «1 (10° CFU/
ml) ®EML, 37°C, 18 KM, MMIZ L 54
R B X 12T ERN L 1 18BFM&IZS L
THHORHE LD ShZVLBRE, S5 REEE:
1Tv, 36 BEWItk, 54 BeMI%k, 72 REMIRICB AEO
REWOHFEREREAICHEL 72,
II. % ? ]

1) MKt 2 EB¥%EH O MBC

Tablel it =¥+ Z k {, Triphenylmethane %fa%
T¥ % gentian violet, brilliant green, malachite
green D, E. coli (ATCC 2716), P. aeruginosa (NCT
C 10490) icxt3 5 MBC i2&%0.02~0.04%, 0.08
%~0.16%TH > 7z,

S. aureus (ATCC 6538) izxt4 % MBC i3, 0.0025
%~0.0050%THbH, ZhsERAICH LBELER
HERL T, azo REBETDH 5 chrysoidin & 3 BE
DEMkICN LT, £DMBCI0.16%~0.32%T
bh, JEHEL LEABREORZELRL /2, phenoth-
iazine % ® methylene blue i% S. aureus (ATCC
6538) XL 0.16% B THREIIFHED S iz,
P. aeruginosa (NCTC 10490), E. coli (ATCC 2716)
X, 0.2%METHRBRITO SN 5T, —
7# acridine % ethacridine % P. aeruginosa (NCT
C 10490) izxt3 5 MBC i3, 0.04% B E T2 ERE
FHFTHL-o L bEVLEREERRLIZLOD, E cobi
(ATCC 2716) wxt3 5 MBC i 0.08%8BETHD,
S. aureus (ATCC 6538) oL Ti2 0.32%BE B
WTHREDRIBEIh Do,

2) gentian violet DEEK I MHE x5 MBC

gentian violet i 0.0025% ¥ LA T T MSSA 0 51
%, MRSA @ 47% %2 %% L (Fig.1), 0.08%%wL
BEAUTOREICBWT, MRSA 70 #%8E S
anreus DLFERBEREHE L1z, &7z, gentian vio-
let  0.08% WA T3, P. aeruginosa i3 & BRE %
D 20% (5/25), E.coli i3 € BB EKDT7.7% 4/
52) DSBS LlzH8, gentian violet @ 0.32%BE I
BT, P. aeruginosa O£ HBRK% D 44% (11/25)
BRESKT, £/, E. coi D2 B %D 25%
(13/52) WBEEshZho7 (Fig.1),

3) gentian violet & povidone-iodine ® MIC &
FOREMHICB XIZTE MIEORE

BERE L LT, MRSAEK B 4 &R, <
NS DOFE KT % gentian violet, povidone-iodine
OMIC #BIEL, bb¥TMICKBII2EDORE
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Fig.1. The minimum bactericidal concentra-
tions (MBCs) of gentian violet against Sta-
phylococcus aureus (MRSA, MSSA), Pseudo-

monas aeruginosa and Escherichia coli. A two
-fold dilute solution (9 ml) of gentian violet
was incubated with 1 ml of bacterial suspen-
sion (10° CFU/ml) for 18 h at 37°C. Then 100
£1 of this solution was mixed with Mueller-
Hinton agar on a plate. The plate was incubat-
ed for 18 h at 37°C, and the number of colonies
was counted. MRSA (70 strains), MSSA (45
strains), P. aeruginosa (25 strains) and E. coli
(52 strains) were tested.
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Table 1. Minimum bactericidal concentration (MBC) of various dyes on
Staphylococcus aureus, Psemdomonas aeruginosa and Escherichia coli
MBC (%)
Dyes S. aureus P. aeruginosa E. coli
(ATCC 6538) (NCTC 10490) (ATCC 2716)

gentian violet 0.0025 0.16 0.02

brilliant green 0.0050 0.16 0.04

malachite green 0.0050 0.08 0.04

chrysoidin 0.16 0.32 0.32

methylene blue 0.16 >0.32 >0.32

ethacridine >0.32 0.04 0.08

A two-fold dilute solution (9 ml) of each dye was incubated with 1 ml of

bacterial suspension (10* CFU/ml) for 18 h at 37C. Then. 100 ul of this

solution was mixed with Mueller-Hinton agar on a plate.

The plate was incubated for 18 h at 37C, and the number of colonies was

counted. The respective reference strains of S. aureus (ATCC 6538), P. aerugi-

nosa (NCTC 10490) and E. coli (ATCC 2716) were tested.

BHIEPEF R eI 3 5 £ IIEHRINC & 2 BB«
100 -

D2WTLMNL 7, Table2 MR ¥4 Z & {, gentian
violet KX L T4 EEBKRE bRZ-{EERL, £OD
MIC 2 0.00032%~0.00064% %~ L 7z, ¥ 7z, gen-
tian violet * B/ NAFHIFME* &4, 5%DE b
WERET2 37—ty VERELREIC 4 5k
REM%, 37C, IBRMOERICBVTHLEORF
BBRExL - ThES, S5 ITEXEHREL,
36 B§R, 52 B, 72RFMBRC BT ABEORBLEE
L7:&Z %, MRSA-2, MRSA-16 iC BEDREF I
Fwsilehrofebs, 54 BRI MRSA-8, 72 KefH
BCMRSA-2KEORBEBLRBED SN e — A,
povidone-iodine Iz BV T X £#EBRE Lk L b MIC iz
0.5%ME L —EM%ERL, % /:povidone-iodine %
B/REHIEBRESEL, 5%0t %S kT
ZBWTI, HEMEE, 37°C, 18RMOEET, £
BREKRE b RELBD ORI,
III. =% =

SEEE, ABRBEO®ED S D MRSA HMEERE 138
myaEEchD, BWESRSIC LEbICEOREA
BRELIEE 5, —/ MRSA RRrEucxt L, il
EMBEIC L 2, HTLLHETREEE DS
Tz, BE, HEWELS T povidone-iodine
%8 MRSA BREYRBICHBA B L HEEAI & LTILL
FERHINLTWVLEY, BLiZV L 2L DOARFBHER
ReRt, EEMT, MBEEADFECBVLTLED
BBOEIIBD , &S IURIER & & EHER IR
BEBDPZWREOKMER TS LICEBL, &%
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Table 2. Influence of whole human serum on the anti-bacterial effect
of gentian violet and povidone-iodine on MRSA

gentian violet povidone-iodine

Strains - y

(Clinical MIC Duration (h) MIC Duution' (h)

isolates) (%) of MIC in the (%) of MIC in the

presence of serum" presence of serum?

MRSA-2 0.00032 >72 0.5 s18
MRSA-8 0.00064 54 0.5 s18
MRSA-12 0.00064 72 0.5 s18
MRSA-16 0.00032 >172 0.5 S18

Four strains of MRSA were selected at random from clinical isolates.

A solution (1 ml) of the MIC of gentian violet and whole human inactivated
serum (1 ml) were added to 18 ml of Mueller-Hinton agar on plates.

Agar plates were inoculated with 100 x1 of bacterial suspension (10* CFU/ml),
and the plates were incubated at 37°C for 18 h, 36 h, 54 h and 72 h.

Colonies on the agar plate were counted.

Y Duration of the MIC shows that bacteria did not grow when the agar plate
containing the MIC of gentian violet with serum was incubated for 254 h.

3 Duration of the MIC shows that bacteria grew when the agar plate containing

SEPT.1883

the MIC of povidone-iodine with serum was incubated for =18 h.

FEHF| O S MRSA 23t LRAEHRAI L LTOR
REROLOEPRETZ L ¥EML LT, HBRHOR
HEITole WL O»DERA XL S 0 SERAICHE
AEhTw2b00, BEZONENRCHT 28E
Bonwv, BLIGARIKZ, HEVWRBRECBVLTLE
KRENWCHERAINT WS 6 MEOERAZEIRL, BK
;& D DIMIEE DB S. aureus, P. aeruginosa, E.
coli D 3BRADERBEKREHCT, TELSAEHN
OMEEEERE L Tc. £FDOER, acridine £ eth-
acridine 4% P. aeruginosa =%t L T i3 MBC 23 0.04%
E2RL, ZOBRFICHLEFFRIELEZEERLL
2, S. aureus 1x MBC #30.32% LA LTH D, Znfa
FRcH LBRRHERIEDD TEDL 5 72, 3 EED tri-
phenylmethane % H|i% S. aureus 12xt L MBC %
0.0025%~0.0050% TH D, Zhs 3EEOEEHIC
ML, WFhb S aureus IZEWESHERL T2, &
Iz gentian violet i S. aureus 1=t L MBC %% 0.0025
%ThHy, SHBREFKAIDS B gentian violet izt L
S. aureus B5b - £ bEHVLERZM %R L 72, gentian
violet B 5L F L HF =) v L LTHEAE
RACEHEEN TV 22, BEOBKSME NS 2
PRCBEL TRTAERES L I h Ty,

Hx BRI BES S. aureus, P. aeruginosa, E. coli
D% AT, gentian violet DHBEERICD 2K
fL7:c MRSA 2 & S. aureus (115 %K) 13 EEER

WHRIRHZ DD, MBC i2<0.0025%~0.08% %
R U7ze LU P aeruginosa i BV T i, 0.32%#
BiBwT bRk 4% (11/25) 3BESH
T, Ecoi cBWTH0.2%BEICBVT, 28K
BRD 25% (13/52) BB S hixdhol, HEXER
£ iz L hif, gentian violet X7 7 ABMEE, B
7FURE, Y77V 7EBLURBREICHL TRE
ERBBH 25, 77 BRI L TEHTHZLL
T3, LOrLRLXDin vitro TCOERBRIZBWTS
anreus XL TR ENLBEERAE2RT OO, P.
aeruginosa WXL TR 5 ABHETH S E coli &
DELAFVLEHEALLREY, BEERHOTH
ERBRESIERESL.

gentian violet 2YMEBE - BT, MRSA &
S. aureus CEREMREF T LI L8PS LIZS AT
8, RiZ gentian violet DHELIR Iz w3 5 & b MiE
DB L % DRIF OFeetE % povidone-iodine %3
KRR L 720

MRSA EER 5 BEE 4 # % B V> T povidone-iodine
OHNBEEE 2R T2 E, MICIR0.5%THYD 4%
HEbSmfERR L7248, b g% 5% D& TM
ZIBETI}, 37TC, ISR BB THORE
BEH SN, MEE L I2HBEHRCHESBEDON
7zo —7 gentian violet ® MRSA DO#ERE 4 ¥k
3% MIC i, 0.00032%~0.00064% L EHIC XD F
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HRYSTAEETRLURL, £ NIIWESKORETH
ARBACBNT, SARMIREI B L W OR WL
v oshixbho I L}, gentian violet HMMFELE
T 2HEMRORMOLETENIZLERBL T,
FOYMELBHBART DI L E2RLTWS, Ll
TRMUEE S IZERERBEL T L, BORF
PEBENB ISR,

—MRiZ gentian violet i3, b THMDEVIHE
HrEXonTWwEA, 0.5%~1%% TORPANREDH:
EULREVIREY ®0.5%~1% W TAECHAL
CRTEEZHIRENRELC L L LIREIBH D, L
h L 1% gentian violet KX BVt FF R b
DR, EMRBRBZIZEAERVWEDOHEY b X
nTw3Y, —EEORLFRE R, SHEKET
0.1%, KEEBTIZ, EMTO0.5%, MM T0.2%~
0.3% THIMENIN TSB!,

4 12 gentian violet # MRSA B {5 (#8 1&,
BME) HEHE L TEERNCBEY 2881, T
BEIVERETCHEYTHLZ LE2ERLTEY, ¥

-5 EDOEED 5 gentian violet DB/NEERE I BT
EUEMIcE MW (5%) EMALBECBNT
SHERIR L 54 BRKS T 2 Z LS hIC & h,
Lictso TRIHBDOH 5 MRSABRRRHRICBWT
b, 1 H 1 BORMBA TR REHRNRELL
30TIREZVWHLEtEbNh3,

&M FER % MRSA BRBATEEA L LTHWS

BiCit, FEOBBBLIUSWMEENE LIERE
BREzY, GRETORESRLD, LLARE»S
DRHEBTHEF S NI L, »OFEL LTESREL
LETHEEEDNS,

gentian violet {2, Z < G COMBEEY L
REARZ M VO™ 12\ T it povidone-iodine
2% % b DD, MRSA iz povidone - iodine'® & b
gentian violet 123} L &R ERL, &5
HWEET BT H povidon-iodine X D HiEZHR S
IVEET 2L ICBEbh3, £, Moats'” i &
X, gentian violet @ S. aureus =¥+ 2HEXE
377 LABETH 2 Salmonella anatum H 5\ it
Enterobacter aerogenes i 5t 3 2 iER R T H ~,
PHICL2BEE2R T, BETHB ELTL
%, Zh 6 DKER T gentian violet 228 MRSA R
REEAIL L CSOD THRARKEREZDZBZ L
ETRBRLTWE S,

#
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Studies of the selective bactericidal effects of various dye
preparations on MRSA

Sakurako Taguchi’, Mamoru Saji”, Motohide Sakisaka®?,
Naoaki Hayama?®, Eiichi Ohzono®, Kiichiro Uchiyama®,
Kenji Hoshi® and Hisashi Ohkuni®
Y Pharmaceutical section and ? Clinical Laboratory Section, the First Hospital of Nippon
Medical School, Tokyo, Japan
9 The Second Department of Internal Medicine, ¥ The Second Department of Surgery,
5 Department of Dermatology, and ® Division of Immunology, Institute of Gerontology,
Nippon Medical School

Methicillin-resistant Staphylococcus aureus (MRSA) is frequently isolated from skin lesions, such
as decubitus ulcers and burns. There is the possibility that MRSA spreads widely throughout a
hospital via such lesions. However, local treatment with most antibiotics and antiseptics does not
eradicate MRSA from infected wounds. We studied the bactericidal effects of 4 different dye series,
including 6 dye preparations, against 3 different bacterial species. The dye preparations of the
triphenylmethane series were more effective against S. aureus than those of the other series. Gentian
violet, a member of the triphenylmethane series, possessed a significant bactericidal effect on MRSA
isolated from clinical specimens. The minimum bactericidal concentration (MBC) of gentian violet
on MRSA was between 0.0025% and 0.08%. The minimum inhibitory concentration (MIC) of
gentian violet on MRSA was between 0.00032% and 0.00064% , and the MIC was uninfluenced by the
addition of whole human serum (5%) to the medium. Inhibitory activity was not destroyed even by
incubating gentian violet for 54 h at 37°C in medium containing serum (5%). This suggests that
gentian violet may be a useful drug in the treatment of skin lesions infected with MRSA .



