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Ten percent povidone iodine-ethanol antiseptic is as effective as

1% chlorhexidine-containing antiseptic for skin sterilization

Japanese Red Cross Blood Service Headquarters Central Blood Institutel),
Japanese Red Cross Kanio-Koshinetsu Block Blood Center”
Mami Matsumoto?, Hideto Nagumo?®, Moe Kozakai?, Kumi Kinno?,
Misato Amano® and Masahiro Satake!
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3 i, 2 4|, Klebsiella
pneumoniae 2 1l, Enterobacter J& 1 {4l ,
Bacteroides J& 1 Fl3 5 T3,

MR D B RS AR, R & S it S &
FUZIRA UHTRRGUEDHK & 2 0185, KL F
¥3 — F(PVP) EHH A2 P LBIAL, in
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PRELL 720 IEG OIS FIZHEE 2 cm O I
2T VLAY v A —=HMUT, YU E—
IR (BaR o HRAlD 1.5mL 27 AL, J73—
Y 2wy GEN T LIRD 5 AHE) TR &
AARJFIANC 1D, ) v 4 —NOREE B
o FTTERHIL 72, ) v & — IR A TEA LIS
LA 2 AR DR L 22 BITE %, FEGE I &
O RFE AR & L 72,

HEEE ERE

R OMIEL, FERPHIRPRIGE: L R %
ETIT - 720 FERPAREBRRE I, VI e —v
Hh¥A LA D 2 A L (SCD) ERE M (H A
Y ITHMIA0ImL 232 Y 5 — OB THHKL =, R
B ERIE, vy — VIR ImL 253 L, 2

TSR IAMR U CTA47 TSRS L 72 SCD 2 K51
15mL. % il Z JRAN U ER X & 72, K5 % 36°C ¢ 24
~ T2WFBIRFSRIG %, a v =—REHh v L
FZ &R 1 em? & 72 0 O A G L7z,



10%FEFrI—F2 X /= LOREHHEAIRITLI% 7 A ~F DV LHEETH D

FlE 4475 HikkiE, Ju=—%®@- - kXX -
IREDIE I LU T A Gl h 6 Gk L L
7=o MEL/zav=—z5HEE L, BEHIER
EMTEE (VITEK2 Compact, €4 X ) 2 —) T
[AlE &7V, [EEAAE & 72 13 EE RS R —BER DK
75 72 WRRIZ DV T 16S rRNA GE{R 1@ o 10
IZK D EEEIT - 72, MIEDNA & il $:, 16S
rRNA #1275 (¥9 1500 bp) % TaKaRa Ex-Taq
(%51 5754 ) VTR L 72, BiEED %
BigDye Terminator vl.1 Cycle Sequencing kit
(Applied Biosystems) #ffif{ L T ABI PRISM
3130xl Genetic Analyzer (Applied Biosystems) T
= v 2AEE L 72, 55 NIFERRSNZ DN
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ST CRE b SR & - TR, & 7o i3 g B
25 BT D b D EMA 5, Staphylococcus
epidermidis (NBRC 100911) , Staphylococcus
aureus NBRC 13276), Bacillus cereus (NBRC
13494) , Streptococcus dysgalactiae (ATCC
12394), Escherichia coli (NBRC 15034) @ 5 L#jfii
&L 7z, KAl R A2 PBSIC % L 108 ~ 10°
CFU/mL O & FA5L L 7=,
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L (L 7yay b IAE NIV TXT
4 F1)L) TN ERERAL & O IS SR 10em O
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SMEFHOMHHESE A LU 3 2 7=, WIN 3 & (Fr
i 2 f&r, Bl 1 &) ICEE2em DY
v —MECH s it~y vy s Ty =2 5D
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(log reduction factor ; LRFfii) % bz L 72, LRF
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BN OFIER OIS A BV L, 22HE 2 b UL
HEE 552k & Lz, TNRTOME T %,
HORR S N/ HEERE T 1 AN Wik 57z,
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AT - 7=,

(&  R]

KHEFOEE LHEREZR

W55 5 O MR EREGRAL Z & 12 Bl 3 oo
=—&@EP L, HEDSAO104kERIERSR E L
7zo [RIEDOKEHR, 89 kKA E CHIE & h (22F6),
MERFEE COREE ZD (2)8), 1HRIEHEE
NPT H 572, FELZZEKD S B, JEE TOI
TE & 75 5 72 DIX Bacillus & 138k, Corynebacterium
B 1R Th 572, Th6DORRIE, ERERAEILFN
F 72 GBETIRESHLIL T2 20 ICHE T
DEEVPRHET D > 72, 72, BOFREIZES &
Mozt DiE, BHiF2#& VITEK2 Compact &
PCRIETRIEAEIR 2 HE 2 - 7=MIR LR Td > 7=,

wme it X7z X, Staphylococcus,
RN Bacillus &, Kocurial® Tdh ->7- (B 1a),
Staphylococcus J{ D E L, Staphylococcus hominis
, Staphylococcus epidermidis , Staphylococcus capitis
DIEIZ % < B X4, 9X7T Coagulase-negative
Staphylococci (CNS) TH -7z (Rl 1b).,

20 % DBERE > 5 RIH AR OO B e L B8 B0
1~ 10* CFU/cm?# ity & 1, H4cthiz 10! CFU/
em? Ml S 2= wERE A 124 6 44, Lotk S
Hh 5B ERE S 52N, B AL, 5104
CFU/cm? &2 L TE <M hrz (F'1, 2).
Z oW, MPEBERZWICER-DS T, MK
Hy X M7= FE DS Staphylococcus hominis D A &Y
MEFHNTH 572, F72, SLIITHRHTE B
WD IEGZEIRED 5T, B THhit & h 2
2@ KE IR SN E» -7z,
HEEDIBAREERER

5 B IENINIC WA L 7230l 8 5 AR 4 5,
BIHFEEDO LRFE & #8R#5 Z LIS/ L7, &3
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DF— & &ZICIZ, M2 3WEHEI &2 KO
LRFME D e K, rhofei, /Ml F v — ¢
R U7z, RKda ZFEAME 5 WHEIZ G 3 5 10%
PVP-EtOH, 0.5% CHG-EtOH, 1% CHG-EtOH
ZTRZhOVPHLRFEERL 72, W hONE
3¢ B. cereus YFEO 4 FFHIZx U TIZLRFAE 5.2
YL EOEOHEIR AR L, WMasozEIZRE
N7 > 72, B. cereus \ZxF LT DA 3 FHEADINAE
OV LRFIEIZ, 21 ~25&10 4 FfE LD
HREINEH 57248, 10% PVP-EtOH®D B. cereus
123§ 3 LRFE X, 0.5% CHG-EtOH ¥ &
1% CHG-EtOH & 0 A7 -ZICIHEEN R A & 5 -
72 (K2, &44a, P<0.05), 7z, K@EMEIZN$
LM ORIZONTHREIZ K 2213 R 6N
7= (F4ADb),

(a) All bacteria detected

Micrococcus

Species

5%
Kocuria

Species
7%

Staphyloccocus
Species
43%

Bacillus
Species

37%

(b) Staphylococcus species identified

S. pasteuri
4%

S. capitis
7%

S. epidermidis
22%

1 Classification of bacteria detected on
the skin of volunteers
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% 1 Identification of bacteria from untreated male skin in each arm

No Right arm Left arm
’ CFU/cm? Bacterial species CFU/cm? Bacterial species
1 28 Bacillus subtilis 41 Bacillus subtilis
Staphylococcus hominis Staphylococcus hominis
Kocuria kristinae
2 66 Moraxella osloensis 26 Kocuria varians
Staphylococcus hominis Fungi
Staphylococcus epidermidis
3 14 Staphylococcus hominis 20 Staphylococcus hominis
Dermacoccus nishinomiyaensis Micrococcus luteus
Bacillus subtilis
4 3 Staphylococcus hominis 16 Staphylococcus hominis
Bacillus sp. (B. vallismorlis
/ B. subtilis)
5 20 Staphylococcus hominis 201 Staphylococcus hominis
Bacillus subtilis Bacillus subtilis
Staphylococcus capitis Staphylococcus epidermidis
Acinetobacter lhwoffii / Enhydrobacter
aerosaccus
6 156 Bacillus megaterium 68 Bacillus megaterium
Bacillus subtilis Bacillus subtilis
Bacillus sp. (B. cereus / Bacillus sp. (B. atrophaeus /
B. thuringiensis / B. mycoides) B. subtilis / B. amyloliquefaciens )
7 1 Bacillus sp. (B. megaterium / 4 Bacillus megaterium
B. aryabhaltai / B. horikoshii) Corynebacterium sp.
(C. jeikeium /
C. tuberculostearicum)
Staphylococcus hominis
8 3.5 % 104 Staphylococcus hominis 4.8 X104 Staphylococcus hominis
9 4 Staphylococcus capitis 5 Bacillus sp. (B. vallismortis /
Staphylococcus schleiferi B. subtilis)
Staphylococcus epidermidis
Bacillus simplex
10 15 Bacillus sp. (B. cereus / 17 Staphylococcus epidermidis
B. thuringiensis / B. mycoides) Kocuria varians
Staphylococcus hominis
11 7 Bacillus vallismortis 39 Bacillus vallismortis
Staphylococcus hominis Staphylococcus hominis
Staphylococcus capitis Staphylococcus warneri
12 179 Staphylococcus hominis 162 Staphylococcus hominis

Bacillus subtilis

Bacillus subtilis

(£ =]

20 %4 D H BRSO NN B Rt 2> 5 2 hk 7
RSB S 7z, I D < M E 2 EREE,
S. epidermidis 13X U8 & 9 5 KEHAEED CNS
THZ20%M19% 2 5 Eh, ROTHEE
JER U BRIEHIZ & 2 < AF(E S % Bacillusfg 7316 %4,
Z Dth, Micrococcusl@, Kocurial @254k &%

X7z, LA LAMELIL S TR & A7z i/
AR, ARG & 7 - 7= I IMEA 2 & /e @
ZL M ENTWD S, aureus 13, AR HHERHE 20
DO U 72NN R R 2 S 13 2 e a - 7z,
BRI T —E DK EZIRFEL T b
2, S. aureus D X S 7o M E LTI A ) M E
IFARREIZERF LIZ W2, S, aureus 7 NIV
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& 2 Identification of bacteria from untreated female skin in each arm
No Right arm Left arm
’ CFU/cm? Bacterial species CFU/cm? Bacterial species
13 13 Micrococcus luteus 6 Micrococcus luteus
Staphylococcus hominis
14 581 Staphylococcus epidermidis 494 Staphylococcus epidermidis
Staphylococcus pasteuri Kocuria varians
Gordonia terrae Roseomonas rosea
Kocuria carniphila
15 45 Staphylococcus hominis 9 Staphylococcus hominis
Bacillus subtilis Bacillus subtilis
Paenibacillus pabuli Bacillus sp. (B. cereus /
Micrococcus luteus B. thuringiensis)
Staphylococcus intermedius
16 7 Bacillus subtilis 11 Bacillus subtilis
Staphylococcus epidermidis
Bacillus simplex
17 15 Bacillus sp. (B. vallismortis / B. subtilis) 4 Bacillus sp. (B. cereus /
Staphylococcus hominis B. thuringiensis / B. mycoides)
Staphylococcus pasteuri Staphylococcus hominis
Bacillus sp. (B. cereus /
B. pseudomycoides /
B. mycoides / B. thuringiensis)
18 6 Bacillus subtilis 386 Bacillus vallismortis
Staphylococcus epidermidis Staphylococcus lugdunensis
Bacillus vallismortis Bacillus sp. (B. coagulans /
Bacillus sp. (B. subtilis / B. subtilis)
B. amyloliquefaciens /
B. atrophaeus)
19 124 Bacillus subtilis 54 Bacillus subtilis
Staphylococcus hominis Staphylococcus hominis
Staphylococcus epidermidis
Bacillus megaterium
20 79 Staphylococcus xylosus 75 Micrococcus luteus

Staphylococcus epidermidis
Kocuria kristinae

Staphylococcus hominis

Bacillus sp. (B. vallismortis / B. subtilis)
Kocuria kristinae

Staphylococcus hominis

Fungi

JERENZRA LTS EEHITLS A TH D L
HEibNhbd, L2rL7T bYE—MEEREHE, #
WA UZE 2 5 D S, aureus OB
HIZE <, REBENPUANDOERE» 5 & LD S.
aureus DM XN B Z ENH SN T3 1012
72, B ATEEERIZIE S aureus DEH L
TWBZ N5, S aureus DM/ IMIELEFINDOIRA
13, 7Y MHEERE RS B ZERIME, BB
IZEERIZ S, aureus 2R L TV 2 HRIMLHE 2 5 D
FIMIZ &2 ZERnLnoTEENPEEL S, i

INKRBLF 2 S B X T Wv B E. coli RK.
pneumoniaelZ 2\ T &, HEREHEDOBIL Ttk
WA, G RIOBGEETIENINE R A & Bl & s 7
-7z E. coli Tt b DIERIRES, K. pneumoniae
FRHE 2 S ENDE I BB NI &h b,
LGS 2 5 Bt 2 B 277 7 L FEME R T MERE L D
B IMEFRIME ISR B aREMERm e FE A 5
%,

THEESEDO Bl 71213, B N TIE SR LS
W ARINT 5, &5 WIME A7 -~ kL
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% 3 The number of residual bacteria after sterilization treatment and LRFs

10%PVP-EtOH

0.5%CHG-EtOH 1%CHG-EtOH

Volunt bApfhédl Residual Residual Residual
Bacterial species olunteer actena bacterial bacteria bacterial
No. number LRF LRF LRF
(CFU/em?) number number number
(CFU/cm?) (CFU/cm?) (CFU/cm?)

Staphylococcus 1 1.0 X 106 1 6.2 1 6.5 4 5.4
epidermidis 2 1.0 X 106 6 5.2 0 6.5 4 55
3 1.4 x 108 212 3.8 1 6.7 0 6.7
4 1.4 X108 1 6.2 1 6.2 26 4.8
5 1.4 X 108 17 4.9 20 4.9 3 5.7
Staphylococcus 1 3.9 %108 5 5.9 33 5.1 12 5.5
aureus 2 3.9 x 108 20 5.3 6 5.8 7 5.7
3 4.2 X 10° 32 5.1 21 53 12 5.6
4 4.2 X108 8 5.7 13 55 19 5.3
5 1.7 x 108 19 5.0 5 5.6 25 4.8
Streptococcus 1 4.8 X10° 1 6.2 0 6.2 1 6.2
dysgalactiae 2 4.8 X105 5 5.1 2 5.6 1 5.9
3 4.8 X 10° 2 5.6 3 5.3 1 5.7
4 1.2 X108 5 54 1 6.1 0 6.6
5 1.2 X 108 28 4.7 6 5.4 1 6.1
Bacillus cereus 1 2.7 X 10° 781 2.5 1601 2.2 3153 1.9
2 2.7 X 10° 590 2.7 1959 2.1 1967 2.1
3 4.2 X 10° 1784 2.4 2580 2.2 2739 2.2
4 2.7 X10° 1004 2.4 2198 2.1 1800 2.2
5 4.2 X 10° 1274 2.5 1871 2.3 2023 2.3
Escherichia coli 1 5.1 X 10° 4 5.1 1 5.9 5 5.0
2 5.1 X 10° 6 5.0 5 5.1 3 5.3
3 5.1 X 10° 92 3.8 4 5.2 9 4.8
4 1.2x 108 1 6.2 3 5.6 0 6.5
5 1.2 X108 2 5.9 4 55 0 6.5

IS A BT D HDOFEBEIN D 55, JREN
T A3 B R RELR oD e 25 W XS & YRR O HARE 23
5 LTk, Rk XS &in vitroDFEER Tl
EEED & F DR TOMFESRMTE BB TE L,
F-MIE A2 BT BDOTIEEL, WEREDKRE %
BT LR AR B A HIE T2 B E A 6

%05, SEIOMERS S & lH OMRETE W DB
M EGE, 1~ 10* CFU/cem? & aEsh o 2E

% HlE§ 2 1B D e <, MBS 2 i i B e
BUMGEDJRIK & 75 5 & 5 BRifi4E FATHR WD
NS T 5 7z,

T D720 P A XM/ IREL A A & Bl A, B
Eh=8a, BIMEDRIN & 2 0 5 % 5 #fd% 5F
flixtge e U, 73— L CHE FoMIE % 2
U 7= BB O & A L, ALz
7 XS O U OB B A Tl L 7z, R
2 DWT, SEMOHFTE. coli O Il %]

FANOIRAR NI RS & 0 & WRIMLE O MLk &
FBAONDN, 7T LRSS 2 HAEROR)
REWMRD 72012, NEWNET T LENERE LT
FHME IZE N L 72, S. epidermidis (& HA T
WA DR AFHIRET IE 0 A, xS HARy 7
REWEAAR TH 0, MBI TIES. epidermidis A3
A U 7= i/ Vi AN S K 2  IE R & s S h ¢
B Z L BRI 72, ARSI DWT
13, Y1 OMETTHERE 204, WIHEE 25
e 2 <M X N2 w510 CFU/ecm? Th >
72D 7T10° CFU/ecm? A L& L7z, L2 L, K
VAT R I O Bk & Mk 5 ek & L T5e
ETEAV 7ok ZXPE B N X T 40
L% R LI ISP 2 A L Cna 2 & 8
dAUL, MEESRIEN, BFEE, RIEOWERIC
FELTVBEBERHD, ZOXS LHAEIZIIK
JERMISEA L 72 TR A JIC < nwWeH
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Abhd,

WS T IR LI OO B R§H #E =, PVP T
2 EET 5L 08 2% CHGT 1 MY EES 5 /5
WIS E ISR B % & OME» b D 19,
WD % < DERIMGERS T3 CHG &A1 ARt A
HEX RT3 1618 Lo LS ROKEETIE, I
IR SR E B EEAME ISR LT,
10% PVP-EtOH, 0.5% CHG-EtOH ¥ X U°1.0%
CHG-EtOHDVHEB N RICKE 21T A Hh > 7=,
& L AIHEERICIRPIE A & DT 2 B $ % B.
cereus (ZXF L TiE, 10% PVP-EtOHD /5 530.5%
CHG-EtOH ¥ £ 1U°1.0% CHG-EtOH &V & H#E
RG> 7z, IDSA IFCHGORH & LT

S. epidermidis

7
6 ¥
5 1
4
=
— 3
2
1
0 T T
10%PVP  0.5%CHG 1%CHG
S. dysgalactiae
7
6 T I I
5 1
4
=
— 3
2
1
0 T T
10%PVP  0.5%CHG 1%CHG
E. coli
7
6
s I
4
=3
2
1
0 T T
10%PVP  0.5%CHG 1%CHG
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[CHGIZPVP & 0 EY) 7 i &~ O fk b, %2
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Median, maximum (Max), and minimum (Min) LRF's are shown. (n=5)

X2 Sterilization effect of the three antiseptics against five bacterial species
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F 4 LRFs of the three antiseptics relating to the bacterial species and volunteer subjects

(a) Antiseptics and bacterial species

A
S. epidermidis S. aureus S. dysgalactiae B. cereus E. coli (ve;z;g,;e
n=
10%
: * . i .
PVP-EtOH .3 54 5.4 2.5 5.2 48
0.5%
2 5 T 2.2 5 ,
CHG-EtOH 6 5.5 5.7 5.5 5.0
1%
5.6° 5.4° 6.1° 2.1° 5.6° 5.0
CHG-EtOH
Average
. 4 . 2. 4
(n=15) 5.7 5 5.7 3 5

Average LRFs from five volunteer subjects are shown. (*average, n=5)

Among the three antiseptics, there were no significant differences in the sterilization effect against each bacterium, with
the exception of B. cereus. Against B. cereus, the effect of 10% PVP-EtOH was higher than those of other antiseptics. ( T :
p<0.05)

(b) Volunteer subjects and bacterial species

Volunteer No. S. epidermidis S. aureus S. dysgalactiae B. cereus E. coli A(Z(ijz;g)e
1 6.0* 5.5* 6.2* 2.2% 5.4* 5.4
2 57" 5.6" 5.5" 2.3" 5.1* 5.1
3 5.7* 5.3* 5.5* 2.3" 4.6* 4.8
4 5.7 5.5* 6.0* 2.2% 6.1 5.4
5 5.2" 51" 5.4* 24" 6.0" 5.1

Average LRF's from three antiseptics are shown. (*average, n=3)
There were no significant differences in the sterilization effect among volunteer subjects for any of the tested species of
bacteria.
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	005_［原著］10％ポビドンヨードエタノールの皮膚消毒効果は
1％クロルヘキシジンと同等である



