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%11 CEAILU R CBA LASh TLEBgHE I
REETHLIBLL, 0.1%, 0.2%, 1%#EE (ER
) e/ FA—NE2EELLREEENLI,

4. B/ FFA—NEEONA

EMRESICBEE S 1 H 2 [ 6~14 BRIsM%
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WERL 72, Z o[BI % PBS % Fv»T 10, 100,
1,000, 10,000 fSicHFRL 72o BLX OFFRFRIID 0.1
ml % Mueller-Hinton X% (Difco) I T#
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Table 1-1, Cases (Hlnokitiol Ointment)
Treatment Severity ltching Colony S. aureus MIC Coagulase  TSS-SE
Case IgE \ Hinokitiol ~ score counts (ug/ml) type (titer)
Age/Sex (IU/ml) Site  concentration b b b b b b b
(days) a a a a a a Y
HK 128
6
" 1% 8 3 1.5x10° 100% MPIPC 0.25 1 D (168)
Forehead  (14) 6 \ 7 0%
1 30/M RISt
! HK 128
1]
It 0.1% 8 3 6.0x10* 100% MPIPC 0.25 11 D (16%)
Forehead  (14) HK 128
5 0 1.3%x10*  10% MPIPC 0.25 1 D (16s)
HK 64
] -
A 1% 18 4 7.6x10° 100% MPIPC 0.12 nt
rm
(4 HK 64
14 3 1.3x10* 100% MPIPC 0.12 nt -
2 29/M 3,18 -reeeeseeeereneseesnoemenennens et e gy
0.1% 18 4 9.6x10° 100% MPIPC 0.12 nt -
It Arm (4 HK Py
10 3 1.9x10* 100% MPIPC 0.12 nt -
HK 64
13 3 3.6x10* 100% m -
M .2
3 12/F 429 Cheek 0('179)6 H:[PC 0;
' p—
8 1 7.0%x10* 100% MPIPC 0.25 m
HK 64 A (165)
17 3 6.9%10* 100% I
4 13/F 12,000 Neck 0('179)‘ :‘: 1PC °1: 2 g:z;
9 2 T.3x10° 100% Mprpc 025 0 D (16s)
HK 64
11 3 8.1x10* 90% m -
5 14/F 1,461 Neck °('179)‘ ::IPC :
2 _
9 2 7.8X10* 100% MPIPC 64 m
HK 64
16 4 8.3x10* 100% m -
6 26/M 30,85 Leg °('114’)‘ ’:::"’C &4
64
13 4 4.0%10° 100% MPIPC 64 m -
HK 64 A (165)
15 3 7.1x10° 100% Vi
0,
7 16/F 463 Neck °('114’)6 xlf('ch 0.5 B ?22
s 64 A (16=
01 65X10° 10% npipc g5 P B (16S)
HK 64
13 3 1.1x10* 100% 1 -
8 25/M 29 Nek UM% MPIPC 0.5
¢6) 7 1 6.4x10¢ 100% HK 64 1 -
MPIPC 0.25

b _before treatment

a_ after treatment

Colony count (cfu/cm?)

HK: hinokitiol, MPIPC: oxacillin

TTS: Toxic shock syndrome toxin-1

SE: Staphylococcal enterotoxin A, B, C, D
n.t: not typable
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Table 1-2. Cases (Hinokitiol Ointment)
Treatment Severity Itching Colony S. aureus MIC Coagulase  TSS - SE
Case IgE Hinokitiol  score counts (ug/ml) type (titer)
Se .
no. 5% (qu/m) S concentration b b b b b b b
(days) a a a a a a a
HK 64 _
0.1% 10 3 3.0x10° 100% MPIPC 0.5 /]
9 26/F 512 Cheek (6 HK 64
6 2 8.3x10* 100% MPIPC 0.5 Vil -
1]
0.1% 14 3 7.1x10 0%
10 28/F 530 Forehead 14
12 3 1.3x10? 0%
HK 64
0.1% 12 3 5.1x10°  90% MPIPC 0.25 Vil A (16=)
11 22/M 5,389 Neck (14) HK ”
7 1 4.6%x10* 100% MPIPC 0.25 Vi A (16s5)
10 3 2.1x10* 0%
12 21/F 377 Neck 0(' 179)6
9 3 1.3x10? 0%
HK 64 TSS (1X)
0.1% W3 35X100 10%  nvpipc g5 M B (169)
13 3/M 1,639 Leg iy — ”
11 2 1.1x10° 100% MPIPC 0.25 Vil B (16=)
HK 64
0.1% 13 3 7.0x10° 100% MPIPC 1 v
14 15/M 695 Forehead (14) HK P
9 1 3.8X10° 100% MPIPC 1 \% -
HK 64
0.1% 13 4 4.2%x10° 100% MPIPC 1 \"
15 3/F 4,219 Hand (14) HK P
5 _—
10 3 1.5X10° 100% MPIPC 05 ™
HK 128
5
0.1% 14 4 1.6x10° 100% MPIPC 0.25 Vil B (1X)
16 5/F 2,757 Chest (14) HK 178
10 3 1.2Xx10% 100% MPIPC 0.5 Vil B (1X)
. HK 64
0.1% 11 4 8.4%10* 100% MPIPC 0.25 Vil B (16s)
(n . ..o, HK 64
6 2 8.2x10* 100% MPIPC 0.12 Vil B (16=<)
17 20/F 7,544 Forehead--------------=--=--s-comesommmmom oo H K """"" 6 4 """""""""""""""
2
0.2% 6 2 8.2x10* 100% MPIPC 0.12 Vil B (16=)
(7 ; HK 64
<
6 2 6.3%10° 100% MPIPC 0.12 Vil B (16=)

b _ before treatment

a

after treatment

Colony count (cfu/cm?)
HK: hinokitiol, MPIPC: oxacillin

TSS: Toxic shock syndrome toxin-1

SE: Staphylococcal enterotoxin A, B, C, D
n.t: not typable
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Table 1-3, Cases (Hinokitiol Ointment)
Treatment Severity Itching Colony S. aureus MIC Coagulase  TSS-SE
Case IgE . Hinokitiol  score counts (ug/ml) type (titer)
Age/Sex (IU/ml) Site  oncentration b b b b b b b
(days) a a a a a a a
HK 64
¢ p—
0.1% 12 3 1.8x10° 100% MPIPC 0.12 | |
(14) HK 64 _
) 8 2 2.6x10*° 100% MPIPC 0.12 |
18 19 M 1 516 ChC!t ------------------------------------------------------------------------------------------------------
' HK 64
0.2% 8 2 2.6x10* 100% MPIPC 0.12 [ |
(10) HK 64 ~
8 2 3.1x10* 100% MPIPC 0.12 | |
HK 64
(] -
0.1% 13 3 2.2x10° 100% MPIPC 0.25 ™
%)) , HK 64
o e 8 Neck 7 2 6.4x10° 100% MPIPC 0.25 nt TSS (1X)
CK -<--esneeesaneeeesameeeeiameesesaseessesesasseessessiteseiisieneliieeiomeeiiiiiii e,
, HK 64
0.2% 7 2 6.4x10* 100% MPIPC 0.25 nt TSS (1X)
) . HK 64
7 3 7.0x10° 100% MPIPC 0.25 n.t TSS (1X)
HK 64 TSS (1X)
0.1% 12 3 1.5%10* 100% MPIPC 0.5 Vi A (165)
(7 HK 64
" WM 6.6 Cheek 9 2 3.3x10* 30% MPIPC 0.5 m A (16s)
. S e U
9 2 33x100 30% DK 8 m A
0.2% ’ MPIPC 0.5
(n HK 64
8 2 3.6x10* 20% MPIPC 0.5 11| A (16%5)
HK 32
19 4 2.9x10" 100% vi B (16=)
MPI 25
21 23/M 2,868 Forehead 0('279)6 HK PC 0 o
10 2 1.1x10* 100% MPIPC 0.25 vi B (16=)
HK 64 A (165)
13 4 7.8x10° 100% nt
. 16=
22 18/F 2,309 Neck 0('279)6 }:;'IPC oz i i 4x;
10 2 1.2x10* 100% MPIPC 0.12 nt B (165)
HK 64
16 4 3.8x10° 100% m -
23 26/M 30,856 Cheek 0.2% MPIPC_ 128
(6 15 3 1.2x10° 100% HK 64 m -
' MPIPC 64
0.2% 15 3 6.7X10° 100% gl}('lpclozsz.ss: nt, nt B (165) , -
24 52/F 1,183 Forehead ('10; o 1ésr;4
0 S -
7 1 3.3x10* 100% MPIPC 0.25.1 nt,nt B (165),

b _ before treatment
a after treatment

Colony count (cfu/cm?)
HK: hinokitiol, MPIPC: oxacillin
TSS: Toxic shock syndrome toxin-1

SE: Staphylococcal enterotoxin A, B, C, D

n.t: not typable
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Table 1-4, Cases (Hinokitiol Ointment)
Treatment Severity Itching Colony S. aureus MIC Coagulase  TSS:SE
Case IgE . Hinokitiol  score counts (ug/mi) type (titer)
Se
no. Age/Sex (IU/ml) Site concentration. b~ b b b b b b
(days) a a a a a a a
HK 64 _
16 4 9.8x10° 100% MPIPC 2 11
25 25/F 372 Neck 0(.269)6 9 2 1.4x10° 0%
HK 64 ~
* 11 3 2.9%10° 100% MPIPC 2 11
HK 64
14 4 5.9%10* 100% n.t d
1P 12
26 26/F 5,942 Forehead 0('279)6 Z}: co ;4
5 1 2.4x%10*  100% MPIPC 0.12 nt -
HK 64
16 4 6.7x10° 100% nt B (16s)
PIPC 0.12
27 14/F 2,613 Cheek 0("279)6 :;IK c ”
7 1 5.7%10° 100% MPIPC 0.12 \% -
HK 64
0.2% 14 4 2.0X10° 100% MPIPC 0.12 Vi B (16=)
28 32/F 1,402 Neck (7 HK o
10 4 19 100% MPIPC 0.12 Vil B (16s)
HK 64
0, —_—
0.2% 18 4 1.1X107 100% MPIPC 0.5 v
' HK 64
29 18/M 954 Neck E 43; 14 3 1.9X10°  100% MPIPC 0.5 v -
HK 128
7 1 4.3x10* 100% MPIPC 1 v -
HK 64
0.2% 13 4 4.2X10° 100% MPIPC 0.5 v -
30 10/M 19,218 Neck (10) HK o4
O, —
8 2 9.6x10° 100% MPIPC 0.5 nt
HK 64
6
0.2% 16 4 9.8x10° 100% MPIPC 0.25 I A (165)
31 29/M 22,585 Cheek (14) HK 64128
L] ’
10 4 1.9x10° 100% MPIPC 0.251 I, vim - A(168),C(165)
HK 64
7 0, —_
0.2% 19 4 1.9%x107 100% MPIPC 0.25 n.t
32 13/M 2,865 Cheek 7 HK 128
10 4 1.2%10° 100% MPIPC 0.5 il -
. HK 64
0.2% 14 3 2.4x10°  100% MPIPC 0.25 Vil TSS (1X)
33 23/M 9,877 Forehead (7 HK 1%
10 1 9.5x10* 100% MPIPC 0.12 n.t TSS (1X)

b _ before treatment

a

after treatment

Colony count (cfu/cm?)
HK: hinokitiol, MPIPC: oxacillin
TSS: Toxic shock syndrome toxin-1

SE: Staphylococcal enterotoxin A, B, C, D

n.t: not typable
*3 days after treatment
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0.2%t / *F4— VIKEHRICEE Lic, ®FDS.
aureus DB R WL +EROW0 22 =—HDS
aureus DHLEE% & AV TR L I, After treatment
DOMIER IR MIMMER, treatment DD (days)
TRLEAREDTF—5 TH 5,

SEAV 7 scrub BT, EXE2ml D 0.1ml
ZHEL (n=3), #Ds 20 cfu/cm® KMDIH
WIEMC I EMEIE T E 2V,

2. b/ ¥FA-NVEROKS, BECHT LAY
¥ (Table 2)

E/ ¥ F 4 - VKN, HEOKER (KE,
hfE, BfE) BRI 1 S 27U ETMo
BEEEYR, TnUNEEMFI L T2 L17/23
(51.5%) LEMF L2, N 5HR17 cases D
% 11 cases 2 S. aureus D E XK H4 HENICH A~ 1/10
UFe-oTwa, —F#, #WH0> 4B S.
aureus MM U 7z 14 cases Tl 2 cases 3 S. aureus
DEXEBABENICH~RI/I0UTREZ> DA TH >
72 (PRETERAN1%TS. aureus DEBHSHD
TEREAOHRIEMH L BUMFOMERED
)

t/ ¥ F A - NVERENRAR, BESHBINICHE~
12 AT 2o 1B E 2B, £hlist 2 E\UeI L
35k 16/33 (48.5%) BEMPILcB, ThOAY
16 cases @ 5 13 cases b3 S. aureus O & W H 5 A
BNCHE~R1/10 AT EZ>TWw5, —H, EHFIDS
LHNBEBICS aureus # B H L 72 15cases T2 2

cases 08 S, aureus DM PO FAMIZ L 1/10 LT
DB TH I (PRETHERKRI%TS.
aureus DWMPLSMY T 2 EFDLEIBHHPE KLY
oMz EREDD),

3. £/ *#F4—10D MIC HERR

SEOMNTT U —HEMEDOERAZE L D5
MeL7:S aureus 3BT HE/ #F4A—1DMIC
DR % Table 32k L feo 35 %31 05 Mueller-
Hinton ¥ k1%t M T 12 MIC D ¥ — 7 12 64 pg/ml
THoHH, BLER - MILTESR 2 MR /c Mueller-
Hinton Bt % B - BB IEMICOY -2
ug/ml LEET L,

4. £/ ¥ F A - LVORBENIMERR

FIY—HERNEDOEMBRERELDAMLLS
aureus ST A/ FFA—NOBRBHOEKER
% Table 4 K RL7:, E /¥ FFA—NEBKIKEHT
RAMP7 VT L EMRIRE, BEHORY 2R
Lo —H, E/¥F AN 13MLEREMX 2B
&, KiC &> TREFEHOMMLEBS Shiz,

III. % | 3

WA, BISHORART ¥ —BEM%BEOHN
BEEERTHLA™Y, LHL7 bU—BERLCH
TIMENEREZE R KERHEMALEST
W3, ChHEDRBREDEMBRER»SBELS
aureus BRH E ', 7 P —HEMEBECHE
ELrB{ETILEMREBRBRCAF YY) vl
S. aureus (MRSA) SIOEMICHIZNR T HEHH

3 Total 33

Table 2
Change in severity score after Hinokitiol Ointment topical application
Before After Case number
Severe severe 1
Severe moderate 7
Severe mild
Moderate moderate 15
Moderate mild 7

Severity Score: severe 15-21, moderate 8-14, mild 1-7

Change in itching after Hinokitiol Ointment topical application

Before After

Case number

22
4

8

3

Total 33

—
WA [ IV ] IA

o~

8
8
9
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Table 3, MIC distribution of Staphylococcus aureus isolated
from atopic dermatitis patients
73 strains
Hinokitiol
64 128
concentration (ug/ml) 2 4 8 16 32
MHB 2 64 7
MHB+ 43 21 1 1 7
ZnCl1,(200 xg/ml)
MHB+
200 (200 ug/mi) 30 21 10 12
MIC: Minimum inhibitory concentration (xg/ml)
MHB: Mueller-Hinton Broth
Table 4. Antibacterial activity in SCDLP plate 5 h after Inoculation
cfu/ml
S. aurews | pinokition | Hnokitiol (0.2%) | . itiol (0.2%) , .
strain (0.2%) + Albumin, Bovine +700 (200 wg/ml) ZnO (200 xg/ml) Saline solution
number ' (2.5%) ue
1 6.0x10? 1.8x10° 0 9.4x10¢ 1.6x107
2 0 2.2x10? 0 1.6x107 4.0x107
3 9.6x10? 80 40 3.4%x107 4.2x107
4 0 7.2x10% 0 2.7x107 3.7x107
5 40 20 0 3.3x10° 2.1x107
S.s::;us Hinokitiol }:-l:(;ll::r:ln ((1)3}:)3?:: Hinokitiol (0.02%) | 7y (900 s g/mi) Saline soluti
(0.02%) . +Zn0 (200 xg/mi) KE ine solution
number (2.5%)
1 4.3x10° 1.6x107 2.3x10° 9.4x10° 1.6x107
8.4Xx10¢ 1.1x107 2.4x10° 1.6x107 4.0x107
3 8.0x10° 1.2x107 2.1x10° 3.4x107 4.2%x107
4 1.2x107 2.4%x107 1.6x10° 2.7%x107 3.7x107
5 8.2x10° 1.8x107 1.2x10¢ 3.3x10° 2.1x107
. .
S. t“r'”,"’“‘ Hinokitiol H:::::m’l, (Oﬁggzi;i ) | Hinokitiol (0.002%) 200 (200 wg/m) Saline soluti
Srallt 1 (0.002%) umtr, +Zn0 (200 pg/ml) ug/m aline solution
number (2.5%)
1 6.2%10° 2.0x107 3.6x10° 9.4Xx10° 1.6x107
2 7.6%x10° 1.2x107 1.5x10° 1.6Xx107 4.0x107
3 7.8x10° 1.4x107 2.8x10°¢ 3.4X107 4.2x107
4 2.2%107 3.7x107 6.0x10° 2.7X107 3.7x107
5 7.6%x10° 1.9%107 3.4x10° 3.3x10° 2.1x107

SCDLP: Soybean-casein digest agar with lecithin & polysorbate 80 (DAIGO)
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RonadZ L3RR V|EL T LYY,

2URAZO N VHBEMEIC S aureus WAL T
RERT, A7) CONARTIRIENAREIOR
FrEEBIIMML 'Y 7 b C— MR DHME L
TH7 VAV F¥F-—RRREFERAT 04 FRIAA (BRY
Y, HHNEHUKE) OHBAEITo R 6ERTI,
EMATD S, aureus DWW 10°~107 cfu/cm® DBE,
R MMRATICEE < 1/10 AT A&t L I E
BRSOzt o 2" WML, BRED
FERBHBAL LEFBED SRR, FOLO O
WOEFTIZE / F F A4 —VKENE®RIC S, aureus
OEBLNARD 1/10 U TP L 1-@& e / ¥
FA-LBENRAOREHLONS,

b/ ¥4 —VIRENA%, BRENERT LEFT
S. aureus DEJ BV T 2 EFOWEBERICH D
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Topical use of hinokitiol ointment in atopic dermatitis patients

—with special reference to colony count of Staphylococcus aureus

on the surfaces of atopic dermatitis—

Hisanori Akiyama, Rikako Torigoe, Hiroko Kanzaki and Jir6 Arata
Department of Dermatology, Okayama University Medical School,
2-5-1, Shikata-cho, Okayama 700, Japan

We used hinokitiol ointment in the treatment of various cutaneous manifestations of atopic

dermatitis and counted the number of Staphylococcus aureus cells on the lesional skin surfaces
before and after treatment. After the use of hinokitiol ointment the efficacy rate was 51.5%

(17/33 cases) for the severity of skin lesions and 48.5% (16/33 cases) in itching. Minimum

inhibitory concentrations (MICs) for hinokitiol against S. aureus showed a peak MIC distribu-
tion at 64 ug/ml, but the peak was shifted to 2 u#g/ml by adding ZnCl; or ZnO. The addition
of ZnO increased the bactericidal activity of hinokitiol against some strains of S. aureus. The
mechanism of action of this agent is unknown, but may be related to its antistaphylococcal
activity in some cases.



