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The biological and pharmacological effects of polyphenols have been demonstrated in numerous human, animal
and in vitro studies. The present report describes synthesis and bio-related properties of polyphenol conjugates
on poly(amino acid)s such as silk protein and poly (e-lysine). In this study, chlorogenic acid, caffeic acid, and green
tea catechin were used as polyphenol for the conjugation. At first, silk protein was chemically modified with the
polyphenols by using dehydrating coupling agent, but the introduced ratio of the polyphenols was very low. Next, an
enzymatic conjugation of the polyphenols on poly(e-lysine) has been examined. The conjugates were successfully
synthesized by the oxidation of the polyphenols using Myceliophthora laccase as catalyst in the presence of
poly(e-lysine). The antioxidant activity of the resulting conjugates was evaluated in terms of superoxide anion
scavenging activity. The conjugates greatly scavenged superoxide anions in a concentration dependent manner on
the polyphenol unit level, compared to the monomeric polyphenol. These data imply that the enzymatic conjugation
enormously improved the antioxidant property of the polyphenols. Additionally, the conjugates showed good
inhibitory effects toward disease-related enzymes, xanthine oxidase, collagenase, and hyaluronidase.
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Synthesis of Silk Protein-Polyphenol
Conjugates and Evaluation of Their
Properties
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Fig.1 SOD-like activity of PL-polyphenol conjugates: (a) chlorogenic acid; (b) caffeic acid.

150

Table1 Antioxidant property and enzyme inhibition activity of PL-polyphenol conjugates

ICs0 (uM)
Product - —— - ——
DPPH scavenging Collagenase inhibition Hyaluronidase inhibition
Chlorogenic acid 18.4 145 145
PL-ChA >30 >150 157
Caffeic acid 17.3 145 145
PL-CA >30 150 230
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Fig. 2 XO inhibition activity of PL-polyphenol conjugates: (a) chlorogenic acid; (b) caffeic acid.
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Fig. 3 Structure of typical catechin derivatives in green tea
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Table 2 Antioxidant activity of PL-GTC conjugate

Radical scavenging activity (ICso ( uM))

Product
DPPH ABTS Superoxide anion
Green tea catechin 7.2 52 55.8
PL-GTC conjugate 16.9 4.4 4.6
BHT — - >>200
Trolox 24.8 — 155
100 100
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60 |-
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Inhibition activity (%)
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Fig. 4 Enzyme inhibition activity of GTC and PL-GTC conjugate for: (a) xanthine oxidase;

(b) collagenase: and (c) hvaluronidase
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Yeast has been widely and successfully used to produce polypeptides, enzymes, vitamins, and lipid components
of high commercial interest. Here we describe progress using the yeast Saccharomyces cerevisiae as an industrial
organism for production of human-type ceramides. The yeast cells do not synthesize sphingolipids desaturated
at the A4-position of the dihydrosphingosine, which are found in many eukaryotic organisms including humans.
Instead, they produce sphingolipids hydroxylated at the C-4 position. Therefore in order to 'humanize' ceramide
biosynthesis in the yeast, it is necessary to eliminate endogenous yeast ceramide biosynthetic pathway and
introduce a heterologous DESI1 gene encoding a sphingolipid A4-desaturase. Indeed, the resultant yeast strain was
capable of synthesizing A4-desatulated sphingolipids. Furthermore, we observed that the engineered yeast can
produce a human-type ceramide, ceramide NS. Since ceramides play a critical role in maintaining the permeability
barrier function of the skin, the yeast-derived human-type ceramide could be used for clinical applications to
improve the impaired barrier function seen in several skin diseases including atopic dermatitis.
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ERIMONT WD, T285 3 NNy THEONE - 3
FEHR X 7 = 2 O REZ T 215 H 5 Z & &R
ENTW5, 7 I NI ST 5 2 LA WRERY
BThbh, TORDIETIE, WIRBURILZ 05 KR
2T BRI D B I LR - ERRREEROREM L L
TREFEHEN TS, FEEBE AWML Tk, £F 3
FEEALEZ ORGP TTICHE SN TS, 53
FoOERE LTld, SThE TR EDTWHEKD D DMl
bITWzAS, BEYYEO B R S v, BUETIEKR, /b
F. RERTEREOMYEL T I FAERTH S, L L.,
HiEY S I Fidk bt T 3 FEMEARL B EICARE
AN LMD, ENHEHRTZ I LD RELRFT LW
R ORI R E I N TV D, AIFETIE, BERO
I I FOARBLIORH I AT 2205 HIMT LI LI

il

Genetic engineering for synthesis of
human ceramides in yeast
Kouichi Funato

Graduate School of Biosphere Science,
Hiroshima University

X0, e POREICHN L TR ZETH VIR F S
L b T I FERRMICEET DLV AT A2 HHET S
ZEEHME L

2. ¥ &

2.1 hDES1(ErEE®D DEST) BIZFHRENY 42—

ETIEREDIER

b cDNA 475 =%l L LTPCR #1T\., 5
517z PCR EYWORIBREEE T A 2 FIH L TR #R
FTRBERZ =20 —=v 7 Lz, 725 V2 HD5%
BWF v 7 HE LT, NENICHA B XU GFP 2584 L
72 hDESI BAZF BN 7 7 — L 72, BRI
fE#IL PCR & Fl\V 7z (R FiE ¥k &2 w7z, YDp 77 &
I N2 E LTPCR 247V, BEEET O L — &R
% — B —#ET - FiANER L7z PCR EW % 1472, BH
BRI E AT, SRE BRI ik & R LB R
{2 ORER Z 1472,

2.2 5t 8E 4 5 [*H] myo-inositol & & U [°H]
sphingosine # W1/ bP—ILEBAX 74>
B & DfFR
PP A KR, & R TR SD BT 25C, — MR

BRI L7 A/ V= LEEEHEVWSDHLEVIEE

A SDBEHW0S5me (MAERSOmg) ML 7, J

NRNVEEORETIOmin M 7L Y FaxX—=—va L

#. [’H] myo-inositol (154¢, 15uCi) (XI2A) F7-1& ['H]

sphingosine (8u¢, 4uCi) (X 2B) Jlz.30TC T 2K (PH]

myo-inositol) @ % & 37°C T 3K (PH] sphingosine)

4 v Fax—=3a v L7z, 10mM O PHS &, &%

WEN100uM 122 B L9, T vyFaxR—=varon

Bz 72) (K 2A). 250mM @ NaF & 250mM @ NaN,
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2200 MA, USSR 725%, RELZEKEKRTS
FEVEE L. WA % 6600 O IR KICHRE S 72, BEIC
FIAE—XZMA. MUSEET S LX) Rz
L7 ChiZzaafRiVa, X% 7 —), BEEOLD
10:10:31C%BXHlcz7auakRiVa, A% ) —)LEz.
PR Z i L7z i omE OaREZ 1T, o hz 1
L 725, BENAZRE I TRz S &7, &)
Ba2 100 draarVh - A% 7 —)b—74 (10:10:3)
WU L. 06N NaOH £ % J — Vi & 200 1 2. 30

C ¢ 90min [ KIS 72, 06N FEERIAH CHAI S &7,
TE = VHBIC X DR BREL, Hoh Ty ) —VE
FEENAEBERERES S, IRE% 200 D27 00
ANVL—-AF = —/k (10:10:3) ICHEMsE, HE
rua< 7574 — (TLC) 7L —MZE®mE AEY L,
rauafRVA—A% /) —)— 42N NHOH (9:7:2) T
B L72Y . R BOTRERA 7 1~ TIRE &N+
A A=V T7F 4%~ (BAS) THHr L7

L-EU+ 1 NEMA-CoA

v
SUR?2 Y pEst
Z4hAR7430 ¥ PERFOAT4OY ) —— RAT7qdV
o H o
/\/\/\/\/\/\/‘\‘h/\hu Mw /\/\/\/W\/Ww
OH NH, b LY
A e EIEINAHEE - (A LI IFAHAR
S LAGT/LACT i X voe1
SUR2 \E DES1
Z4hEFER <X JERORFIRNSa  ——> | £53IKNS
H
- . A NH /\/\/\/\/\/véfﬁ
Isct : R 4 h ° L
Ty Rt : /\/\/@\/\/\/\/YNH
" Isc1 X scs7 ° 2
/=) BT ER (IPC) C
. ., I5C1 Al 5CS7 * ENE_M
: Y., YEFOESIRASa (ErEEF3F)
i/ - Mo BSEKAS
v/ -IPC ey SNV .
[o] Hi
WNH
M1 BEBOXT > JlEEEERRE (cmn-- ) e ML T I ROEERE (=—)
wt sur2A sur2Asses7 A [>|$°$1
A) B) qi"- sﬂ“l 5\#va
none none PHS none PHS —
IPC-NSa
IPC-NP or ASa " +een IPC-NSa
IPC-AP~7. e == IPC-NP
IPC-BP *", ‘..,....MIPC-NSa
MIPC-NP~ :
MIPC-AP™ * MIPC-NP
MIPC-NSa <
M]PC-ASZ"'._ W W
PC-AP "
MIPC-AP <

PHS: J4b 27420

SEROR T4 Bt (Sa)
N:RERHRE
ArE/ROFRERHEE

T4 2 T4 B (P)
N:fERhRE
ArE/ROFRSHHRE
B:SEROFRSHEES

27T BIR(S)
N:fEfhEE
ArEAROFASHHRE
St AT

r_ 3

2 WHHEBEICHUTIE MIZXT L JBEOEKIEIERE

_8_



2.3 hDES1 #> /N7 EDHEBER
BFA AR, N K612 HA 2584 U7z hDESI (HA-hDESI)

WG TRBNY & — 2 B H R L 72 sur2 Widikk % SD 5
HT25C, —BIREGTEL-HB, 3270V — 205 %H
W72, 3y 0v—Alis5%E L (100,000g%60min) L.
WEEm g (S) LM s (P) %48k L 7. SDS-PAGE .
—hotro—ABICEE L, YU APLHA /) 70—
FiREH T T A Y VL7 (M3).

2.4 ZCERNUCHEZRAVWERT7 424 FIE

B DM

sur2 Bn T E X O hDES] EnTHENR2 5 —%
W g U7k % SD ¥ T 25°C, — MR R 2 L 724,
SD % 05 me (HAE R 50mg) Z#HHLL 72, 30CT2
B A v % 2 _—= 3 v L7tk K& L72IREK T 3 B
L., W% 6600 DMK KRB S, EbL72k9)
Oy WARZ B TRE 2 R - AR L 72, 200ul @
A% 7 —)v—5N HCI (9:2) REWEZMZ, 80T T 1K
WA v Fax—2a v, HE BREZESELER 7
7 — Vi, FREORMTEEZ 1T > 720 REZ 20ul O
yauaiRVh—A% ) ——/k (10:10:3) IZHMS
TLC 7L —HMIZEREZAKRY ML, 200KV AL-RX¥
J —)v— 25N NH,OH (40:10:1) TR L7*, TLC
TL—=DhMZ=re F) Yik¥E 02%=>e )y )
— VW) W%, 100C THROBmE L, A7 4 v T4
N2 L7 (M4), A% % —F& LT, 50nmols
(10mM @ 5u¢) OFFEE (S, DHS, PHS) & w7z,

BEEEHAAL ZHEABAE MET I FEERORRE

2.5 FSEEIES [°H] DHS 2BV =t 5 IRDER
sur2 WG FHEEVK S X O° hDES] #fn RNy ¥ —%
g L7/ % SD ¥t T 25C. —BRdRER 2 L 7214,
SD & 5 mé (0.50Dgpunits, 0.1 ODgyy/ mé) Z FH L 726
['H] DHS % 10u¢ (10uCi) Mz, 25T T 24 K538 L 720
250mM @ NaF & 250mM @ NaN; # 200u¢ hnz.. Ko %
Ik 7tk RS L72BIRKT 3 BB L. WK% 66u
CDOWHAKRICBE S, B L2k 9, Bk Z i,
PR % i - PR L 7285, NaOH JLEL, 7% 7 — U4,
B DM 21T o 720 BB % 20ul O 7 0 a kv A~
A% 7 —=)v—kK (10:10:3) F/FrzuaR)VLh - 2%
J = (10 :10) IZHEM s, H 52 Lo borate (70mM
Na,B,0;. 10H,0 * # / — JViE#) T 30 min [HRLEE LGz
SE/-TLC 7L — MIeamE A Ky L, ZHuOkLA
—XF 7= (9:1) TERLZY. EHE%. RO

7 I F%& BAS Tt L7z (54, 5B)

3. WREZE

e FOoRA7 4 3y (DHS) 4Gk s
M L RO TREC R AR S, L LTI
LHERRICIEA T4 VT4 FM-FHF 25— Bz
YV DESI BHEHEL VI D, A 74 0Ty v EHH
Iboe ML S I FidAkshzwy (K1) *°7% =2
DRDY sur2 Bl 3— KT 58FICX > TDHS ®
C-4 ik fbsn 74 VA7 14 IT¥ ¥ (PHS) &K
ENbo RNWTENSLDAT 4~ T4 Fii3k DHS & PHS
3. FhFhyeFoaes I Fe74 b5 3 FICAHRE

sur2 A/
sur2 A sesTA standards
& gst 3
o th Wf S DHS PHS
WT sir2 N + HA-RDES1
&) P S P S
97—
66 —
> - =1
mes s ——
P —DHS
45 —
— HA-hDES1p
(41 kD) — PHS
S: AT
30 — DHS: S FOZ 743
M PHS: IR ds

X3 WHHEEEICHITShDEST 2 /87 EDHRR

X4 hDEST BIZFEBAICLZ X T4 >d > BRESH DA T4

PEEDEE
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N5, Zolzoe Miltvs I FEENTERESE L7012
X, BREAEOPHS E 74 b T I FOMGRER S
HTWE I L% L. DESI BT #BRIEAT 5 0E
VhdEEZLNE, b LBENOYT I FENEERENR 7
4T HBHWIEDESL ¥ BV FarteT 3 K
FIEELCHEBTLIENTELLRLIE, A 74TV
CEBHKICLDOL ML S I AR TAIRENSIZTT
Hbo RIFFETIE. B SURZ EIZTE#WIEL K%
N—ZI2L. & bHK® DESI (hDESI1) #fs¥%EA
THIEILLoT Mk T I FOEEINE N E ) M
DWW 21T 5 720

3.1 SHEMEEICLIEINIT O OREDOEREN
SUR2 BIZ 1233 — N3 5HHKE C4- & Fud I —Ei3,
DHS ¥7:13v e FatF I FO CAMITKEHN,ZEAT
LEESEEE S D, o T, ZOBIZTHEERIE, C4 6L
VIKBILE Nz PHS BHEHDOA VTV P—VEBFAT 4
vOMRE. 4/ Y b=V XS 3 F (IPCNP, IPC-
AP, IPC-BP; N:JRIiMESH, A: €/ v Fu ¥ JIRIHEEH,
B: Ve FuFx VRIS, P74 bA74 TV VEHE)
&~ v/ ¥V IPC (MIPCNP, MIPC-AP) % &1 5%
CENTELRY (F2A)0 D sur2 WRIERIZHITEAL D &
PHS % fit#s ¢ % &, PHS F# % 3 D IPC-AP & MIPC-
APERENDL, 2oz ki, WHEDRA7 4 T4 F
WAL L RIS, ARSI A FENARPER 7 1 T4
FEEL LT I FOEKRERTA /Y P—NVEFRXAT 4~
TNRENERENDL Z EER LTV 5,

L REIZ 7 4 O R (RA74 0TV YY) #8553
FICER SR DDV H 20 L) »IEIAWHTH 5,

ZZT, MTERRPH) A 7 4 YTy Y ERHWT, SRR
AT YT IPA ) T M= NVEHFAT 4 v TIREICEE
ENBDED) DPIENZAT o 720 sur2 WEEERRIZ PH] 2 7 4
YAV UEMALE, AT 4 yTY VHEED 2 ODRRERY
ZIRE I s N7 (M 2B), HIKMNFRR 227 NaOH L
BRI SN Z D0, TO200RERT I NiES
ZHTAHAT A VIRETHY, TNHOBEBELL TN
ZIIPC-AS & MIPC-AS (A: €/ & Fu ¥ Rk .S:
AT A YTY VK ThbEHE SN, —T, WK
TREENLOREIZIIEAERE SN, Thik, BZ
LHAEMRTHESNS PHS H DLWV IE 74 T I FED
BANENTH D EEZONL, INOHOMEIZ, MlLN
TRI7A4 TV YRERININE, A7 4 T UV ak%x
bot Mt T I A sur2 R THER SN L RN %
RLTWb, F72 SURZ #In T O ML TF I F
DEED =D DUIERGFMETHH I L HRBEL TV 5,
BEEEICIZ, C4- e Fax 5 —ESUR2 ¥ v 87 E L
S, AT 4 Y TNREADRIERD o FLZFERMICIER T
5 a-tFEFTT—EOHFLENALNT VD, D
FEI-FTHBETIEISCSTTH Y, ZOBETOMH
HRRIEA 7 4 Y TREDIRIRD o FZKERIEZEAT
HIENRTELZWY (K1), ERL72& 512, sur2 3EH
TIEPHS ZHHEICD DA 7 1 ¥ TIREIZ AW SN2 VAT,
SCS7 & Y7 ORI X Y 2 D7 - 72 N8R 81
(N: Jelhimess, A&/ b Fux v Rlims) 263515
I KN (Cer-NSa, Cer-ASa) &4 /Y b—NVEHEAT 4 T
l&'% (IPC-NSa, IPC-ASa, MIPC-NSa, MIPC-ASa) » &k
BB (M2A), BERETR MRS I F2RIRIWICERE
B L7012, FLZOBOMBEBREREDIZSEL

A) sur2N - sur2A/ B) sur2 N/ sur2 A/
ses7A ses7TA  sesTA/ydel A
-+ -+ - + + + HDESI
- - - - o = o + ISCI

600

400

300

Relative amount (%)

200

5 hDESTEEFEBAICED T I KNS DEEE YDCT BEIER UV ISCT BRIFR

DEE



Wi, REE %21 I FOREIDRWIT) 25K D #hE
BWThrEEZOND, 22T, £/ b Fox VIRl
Mo bAT7 4 INHYE (Cer-ASa, IPC-ASa, MIPC-ASa)
DA E N2\ sur2 scs2 BRI (K 2A) 1I2BWT
b, LR FBRDOEEREIT - 720 T ORR, sur2 HHHE
WTHAONIAT 4 Y IREERBHEDOR L 2DOD A7
4 v IREEE SN (M2B). SCS7 7 87 B otk
REE ZOBBENSHET LI, 2D 2O0DREIZENE
NIPCNS & MIPCNS TH B EEZ SN 5, LLED#E
. sur2 BEEMR E FERIC, MIRATA 7 4 > T2 Y 93E
EEINNE A74 0TI rFHEES O Mk T I P8
surl scs2 WM CTHER SN A EEEEZ R L TW5h,

3.2 hDES1 # 2 /\7BEOREHNR

hDES1 & ¥ /8 7 AR OMBBANTHRIL S W b0 L9
POVTHARL 20, N KWGIZ HA 2584 L 72 hDESI #&
R HBNT ¥ — % sur2 WEMRIOE R IR L WM
Gl L 7. FNO OIS E T A Y VT
L7z0 0%, HA @A hDESL ¥ ¥ 8 7 H 05k &3
W CAFAE Ly RN T hDESL & v 28 7 AR 5 v o3y
BELTRHRILTWAZ LD MHETE (K3), Fizu
FEBMEEIC X ) GFP @4 hDESL % ¥ 3 7 B 0588l T
2T & 72 (data not shown)o

3.3 hDEST EEFEBAILLZENRZXT 4 TEE

DEHE

sur2 WE¥ERR & sur2 ses7 WEEERRIC hDESI & 1n T % E A
FTHIEILEST, A T4 VTV U BHELDAT4 T
BEDERENE D E D PITOWTIRNT 2475 720 TRE
P L 720 A HIRE 2 i, Rl (274 v IfRE®
7 I NGRS Ltk BoNh/ze&A 74 T34 N
Hr= e F) VRIETHI L. ZOMER. hDESI &
B2 HERIR L7 OO AT 4 T2 Bl &
Nz (M4)e a v ra—VRr ¥ —%BEERR L7z sur2
R TIE, A7 4 YT VIS v, Shd ol
Wi, hDESI %38 A L7z sur2 BR3EMEB X OF sur2 ses7 B
BRRICBWT, A 74 TV v BEELDOAT 4 Y IRE
VBERENTVWELEIEZRLTEY, b MItT I FHE
AEEIN TV HEEZ R RIEL T b,

WIZEBIZ, e MIET I ROEEINTVWENE ) H
WCDOWTIRNT 24T 720 TLC Z W72k 5 I FoT-HD
FEEDOFFEZODWTIEINFEF T O WETD b, £
D7 T Cer-NSa & Cer-NS #7383 % 2 & 2 BER H ik
EAWT, e Mllv T I FOREEFMZAT- 72 T O
. hDESI 1% T % WREEH U 72 sur2 scs7 MR B
W, Cer-NSa & i3dh & S50 IBBIE DR L 5 W
En (M5A), ZOREIR. X7 ¥ —DR %Gl

BEEEHAAL ZHEABAE MET I FEERORRE

L7zay bu— R TiEmil sk v, 72 sur2 & ses7
DWW O BT % W S 724812 hDESI BT %A L
72E ZIZOABE SN, sur2 HHBIERIZB W TIEFED
SN7Zedo7zo B RERE PH] sphingosine TF )b
L7z sur2 scs7 —HBEERICB W THRIBS N2 T I M
TEFEUBBEZRTIE, COREOAERIET I FE
B BHEH]TH 5 australifungin 12X Y HES N2 EH S
(data not shown). Cer-NSTHhsLEZ bbb, Ziid,
hDES] # =T % WRRIE U 72 sur2 ses7 R CREd:
SNzt T7IFPOELDBDACer-NSa & Cer-NSTHh 5 &
W9 LC-MS/MS OfgdTE & & —% L CTw 5 (data not
shown) o

ZFIT, ZOFMEREHCT, TAAY Ve FEET 3
¥—¥%a— K95 YDCI#fzT (K1ZBR) ofi#Es
IUA VY N =VERRATH AT 4 VIPRERAT 4 1) 73—
Y C&I—FT5ISCI#&fzT (M1 OBRHEHRO
WEBIZOWTIRNT B AT o 720 ZDOKE, sur2 ses7 B
HEMR D Cer-NSa % 100% & L7236, Z—HBIE® Cer-NS
& 30%. sur2 scs7 ydel ZTEREEERE T 64%. ISCI % &%
&7 sur2 ses7 ydel = FEMIEEE T 309% & N IE I
L7 (M5B)o LLED#ERIE, hDESI 5+ % sur2 scs7
CHRBERICEATAZLICE ST, B MEET I FTH
% Cer-NSHpEEENLZ L, BXU CerNS ZEHE TR
BRICEASELIZIEYDCI L o =ZFHIE L ISCI O
BHPHETHEZEEZRBL TS,

4. ¥ &

AWFETld. 9 RDESI BT % sur2 3R B L O
sur2 ses7 _TEREBEMRICIPEIRIR X ¢ L AT 4 v TV
BHEATDHAT 4 v TREPERENS Z LHARENT,
% 72 hDESI 8A5F % sur2 scs7 " BRI E lin i X
HHI LIV LS I FTHD Cer- NS EAE R
%2k, Cer-NS % X ) &hHMICEE S 5121F YDCI &
DEFEEIEE ISCI OBV ERNTH S I LRI
7o UbhofR Ly, WHFFHEZHAVCT ML TIF
RUEETHHBINY AT ADPHETE L VR DT, 514,
D Cer-NSHEWY AT 2% L ORIERN R Y AT AR E
L5 EI28), ERLWTRER Y AT 2 ORFEH»HIRGS
N5,

/1

ARFFETH L C T A THW M REEA I A X by —
WEFEIRPL RN PR B L £97 EAMIEOETICT
RNTAC 728 B R R E Y R e e > b ) —
PR SALSGHE 2 7 B ZE0T O 3L 783 OB R IZIE <
LR L R T,
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Synopsis: Stimuli-responsive molecular assembly systems have attracted considerable attention in the fields
of biotechnology and drug delivery systems. Typically, the external stimulus is heat, pH, light or the addition of
molecules, such as glucose or cyclodextrin. Enzymes are also used to trigger the response of a system. We report
here new enzyme-responsive micellar systems in which an enzymatic reaction controls the amphiphilicity of the
surfactants. The surfactants in our study consist of a short alkyl chain and a maltooligomer as a primer which can
be synthesized enzymatically. In the presence of phosphorylase and o-D-glucose-1-phosphate (G1P), the elongation
reaction of the saccharide chain proceeds from the non-reducing 4-OH terminus of the (o1—4)-glucan chain. Thus,
we first prepared amylose-primer surfactants (C8MP, C12MP, C16MP) where an alkyl group (C8, C12, C16) is linked
to the reduced terminus of maltopentaose (MP, number of glucose units (GU) = 5). The surfactants form micelles in
water, which are dissociated upon the enzymatic elongation reaction of the sugar moiety. The association of amylose
primer surfactants was controlled by changing the amphiphilicity with a chain-elongation reaction triggered by
the addition of phosphorylase. We demonstrate here that by using this property the micelle-to-vesicle transition
of mixed lipid/ primer systems can be controlled, and this presents a new method for the reconstitution of trans-

membrane protein to liposome.

1. #&

R AT A7 30— A IR BV TR GERE
BRI L. ZFOHICBUKEOIRS T2 W L 2 5 WD
LHEGTRANTHD, 7I0—REF/ v a—25%
BEE5OPERDLINVIRVIF =TI ~<v—=L LT, &
AR F—EERMOBEMBEESICLVERTE S M
CORISTIERIC AN ST T 5 Z LA D EICKRmOG
filCE . e 7 30— 2AFEKROEEAIETH S P,

Zr3zInFTICRY)ZFL YA F T F (PEO) B
TIA—RER L, BEEAEICL D WHEED PEO-
TIU—A70y 7aR)~v—2HK L7z TOPEO-T
IU—AP 7O aRVAHFIZTT IT—AFMENEE L
CREERERR L, BRRAUEEHGLRTIEEHLNL
L7229 e Ry 77N =58 Tldd TS
NEEW L EVT I 0 — 20 H CHEMEHI I X 2 HERE7
B F 344 =7) 7IVAIENE X 0 R 2 FH O %055
PNBLLDOEMMEEIND,

AREFRETIEITN I RYFF— AT IVF IV (TIVFL
PHE =8, 12, 16) ZALFiEE L7z WSl 7 v F v ik
75 4 <— (C8&MP, CI2-MP. C16-MP) Z&ik L. %
DB TOREZRT, FAK) T—E2HWIBERESIC

il

Amylose engineering: Design of nanogel
particles with molecular recognition

Kazunari Akiyoshi

Institute of Biomaterials and
Bioengineering, Tokyo Medical and

.
“\J. Dental University
©

L L6 EOHE, BXOZFoNf 57 a0y —nH
WZDOWTHGT L7z,

2. ¥ B&

2.1 PIUXNBBPIO-RATI74Y—DERESX

Yo tE—-Y3 >

TN ERY T F = ZADOFETLK DO TEICL) TS
FoALL, VIRV I F—RAFT 7 U REBE (J1).

FDWH, IVNIRVIF—AF 7 Ny JTFL YT
TI—VEBRICTVEFLT IV /ZFL U7 T— VR
2T L, EHEFMEILIST 70T T 6 Bf#E+ 5 2 & T
TV FIVEEHN S, 12, 16 ® C8-MP. Cl2-MP, C16-MP
%72,

BESEMRAT 12 "HNMR, FT-IR. MS X D475 720 RIZE
MEDMWECL Y ETVFVERT I A —DFER I L
WEE (CMC) %Pt L7z, F 72 C12-MP. C16-MP ®KiE
WHC B 2 86588 % 2 MELHELIE (MALS) il
W2 & FRAl L 72,

2.2 PIXNBBRTSAT—RAVEBHREAERY
T—EILLIBRES
BERLIETIAT—2HOTHRAAFRY) 7—HEIT &

LEHEESET -7 (M2),
KTI4<—F NV IR Y F—Z (1.0mM).

G-1-P (100mM).AMP (10mM). K +E 2+ F—+ (026

uM) & 7% X 912 pH6.2 ® 100mM Bis-Tris buffer |2 ¥

fRL. 40CICCTEAZMIE L. IREDKIICBT 5 KIE

WaEHCTHES) Y BOERELITV, BEHELZRD,
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2.3 PIXIEBRTIAT—DBRESICLZ2HN
BEZ1t
BEEAIC LS CI2MP I v Vo fERE % B4 T
2B B EMENEALS X ORGP X Y FHli L7z

2.4 PIXNBBETSAT—DBRESICLEDUR
J— LDBEE

DPPC (ImM) 3 & ¥ C12-MP (ImM) # G-1-P (100mM) .
AMP (10mM). iR FAFY 53— (13uM) % &t
pH6.2 ® 100mM Bis-Tris buffer (ImL) (2 L. 40C
WCCHEAZMG L2 SRICBT 2EHATRIL, 080

um O 7 4 )V & — %5l L7, BiRLEGEL (DLS) Ml E % 17
WALEE &2 BFilli L 720 TEM #5313 05% OFER Y J > 12 X
D etz 100kV TIro 720

3. BRELIVEE

31 Fo2A4Y—DEHREX YT 72 VE—V 3>

'"HNMR, MS AXZ bV X ), TLFLVTTAL<—D
B FNENERE L 72

BEROMFE, FNEFNIE50%. 39%. 20% T C8-MP,
Cl12-MP. C16MP ##72 (¥#1).

MR 94 < — 3 RMBTWELS I LVEE

H,0H H,0H H,OH H,OH H,OH H.OH
H (i) I2, KOH
E—— H
(ii) lon exchange
OH ] ] OH
OH OH OH
OH OH OH
L -3 L 13
Maltopentaose _ _ Maltopentaoselactone
H,OH H,OH H,OH
H.N—R H
H H HN—R
70°C, 6h, Ethyleneglycol o]
OH Ly o R:-(CH,),CH4[C4-MP]
L 13 -(CHy);1CH3[C1,-MP]

Primer

-(CH,);5CH4[C16-MP]

M1 ZAFIMETZIO-RTS5AT—DERK

C12-MP primer

OH | OPO.K,
OH

a -glucose-1-phosphate

CH,OH
40°C, pH6.2 OH
> OH NH—~~~A~~ + N KL.HPO
Muscle phosphorylase b ;= 0 2 4
AMP H
L Adn+3
C12-amylose

K2 Ci12-MP 7314~ —-DBRES



WLTWwWahbZENRREIN, CMClE, £ Z&h C8
MP=10mM. C12-MP=05mM. C16-MP=0.05mM T& % =
EDHS L o7z, BRGHELIEIC X 2Rk b
HRDOGFENP S, CI2-MP TIEEEEIH 68 50+ D 3
tV % C16-MP T3 138 0¥ h 5%k b I Ve ZNEnE
BLTWwW5bZ EAREINT,

3.2 FSAMY—DBEZES

M3X) ImMOZETIA—FEAETICTHRAFARY
5 —XE MO IZBEHEEATIE CI22MP IZB W TEEEREA)S
SNV IR F— 2R, AR HET L. VR
BICL VRO ONAESEOMHEIZ'HNMR X ) EHE SR
LEAGELIIIE-HT LI EN IO LN, T2, BEH
DOMERFAARY PV (MS) X VER SN, HFESD
M dDIRNT LD o Tz,

WIFNORTH CMC X W IRWRE, $hbbE /) v —
ELTHET HIETIE, EAEEIX, 7IVFIVEHZEA
LTWhWREBHMiO<IV bRV ZF—Z2 (MP) &I1TI1T%
Ldro72e —J. C&MP & CI2-MP # CMC & b mw
RIECHA SEEAIE. RIBEH MP X0 b RS20

TIO-ATRICEL B FaBaIES / 7 VBRI FDERET EICH

HENz, ZHIE, I VERCTHEEOEHDEICLED
DrEEbND, —Ji, CI6-MP Tik CMC X 0 ik
TREARISIEE LA I S iz, REEE GO HE IR,
IO IE T T A =0 R BERTEERAI
DAFNLERTHLEEZOND, BUKEDE KDL
E I NVEEET S CI6-MP R TIE, I EVADF| &k
& DI S A RIS OS2 SHl s - b o L E 2 H iz,
TIAT—OKBREIZE Y, BEREEHIELZ 52 &
Y N s

720 RAKRY S —Ebid AMP AFEAET 5 2 LTItk
RV EAZHBTHIED25. AMP 5 FISEtED 3
kb b,

3.3 BREAICLZIHIEEOHNE(L
CI22MP XtV (ImM) R TOREFEES SO HZE
L FFRICBI L7222 2 A, EAB X ORMRIIZHR &
DS, WMMORWEISHEEE L Z DD B RREEZOE
WEIED BB THITT A LRSIk o 7 (M4).
CHUIHESHOMEIC X D BUKMEA IR L, 3 RV
FEASEEI L. e A9ICIZ C12MP S 2V S L - b o &

£1 TFLXINBR7IO-XTS5AYT-—DERSLVF+S5 74U E—-3>

Abb TILFILTIN IFL>FYUa—i IR cMmc?
’ (mmol) (mL) (%) (mM)
C8-MP 6.0 18 50 10
C12-MP 6.0 18 39 0.5
C16-MP 6.0 20 0.05
1) T bR A2 F —ZDOEAE : 1.2mmol
2) REBRABITEIC L B
70 20
[} [}
10 | N
—~ 9| | ®cC8MP i R N
o W C12-MP B @ @
B 8 | AcCieMP £ 60 “._| ll'.i @15
P|< 71 TILIARL B F—2Z ic) i - ’j:'__.-." T|<
] : ) -
Mgl 3 L S Tee L——> m
,26 ;em.:? l-,ﬁ; Aﬁ‘ 110 >
S5 R R 8 d R
w 4| g Hole Ve &S 1
4 3 | Wog0 | T s | 5 <o
HHZ jL? i e
| S i
1 0‘! i
L 30 : ] I 0
0 : ) : @
30 60 90 120 0 100 200 300 400

o

EEEE (9)
H3 &7514v—DBEES

EARE (9)
E4 C12-MP DEFRES(IC & 3RERNE(L



A X hAY-MERE®E Vol.15, 2007

W2 b AT o 7z RKMRIIHIE T 40 5% 20 S 160 5
BICABBEARA SN D6, ZOHEETH D
100 53D EEE (DP =9) H720) 55 I VO FEED
HED, 180 HOESRE (DP = 17) TI VIFHL
MEILTWB EEZONT,

3.4 IEI—ANDYIVEBOBEZRIGHIE : HiRY

R — LERE

U VIR - REEEARICB T BRI L —
I NVERBIZOWTHHE Lz, U VIRE L C12-MP % iR
A9 5 EBIOGHELIE X D AL 2L1Inm DRE I LA
BT A EDbrol. TOBRICHEELEELIT) &,
B & & DICABERORES ML, EAREH A 2 e %
BWT AL (EAE14) BT A XO%i- 72# 100nm
DY ERY = LAHEH L7zo C12-MP OFEE O EIPES T,
Z OBURTEARE I L CHRENGTER & LT %kbi,
SEERDPSBEEZIERMIZ) VIEEOAD S5 EY
—ANEERBLZDDEEZ LN S,

COBERGEMICBIIDIREI LVORESHEEILX MP O
15 CTH o7z BFHEMBEBIELS LY A XDHi-72Y
RY = LEEPFER SN 2T, VR Y =2k s
LCRERIZRVHT LWFETH %,

Cl22MP & WVid, N7 FUFu 7 (BR) %7
WAL L72e SOBR Z&E I LIVIEHIC CI22MP- ) VR
B (DPPC) |AIENVEMZ 720 TOHEWITH LT, 7
WIA—Z-1-9VYBBIUOHAKRARY 7 —ELETE T EE
FEAE 2T o722 A, #150nm o1 F 7YV iF
KU R — 20T 272, COFEREINe 7Y
i, TR N YRV TEEEALTBD. R AT AW,
PRy o8 7 R ) RV — 283 LTHMT
HHZEVPHLPIIE 572,

4. %% 1

Yibo X )iz, MHFmEEANE, Kb, ik pH & v
AR EMN T TRARY 5 — PRI X AP E S
XD ST OB - BUKEEZEBLS ., ZOEETRE,
R ZHIHLZ 5 2 EBWASPICR o720 S R
ORI, MR ER~NDI—F 1 ¥ 7, WETHAL.
Iy a AMERIED E X DEEO~ A 7 uitilicBi)r 3
RTNRRNOHEHZE EICBWTEHETHS . OHHE
FINBEEREEER 2D 9 52 LT 3u 4 MMEFEok
o, F YN AR Y Vo HEE T E DN A
778 Y =5 TORLCEHPEHFTE %,

(BEXH)

1) Whelan W], Bailey JM, : The action pattern of potato
phosphorylase, Biochem. J. 58, 560-9, 1954.

2) Ziegast G, Pfannemueller B;: Linear and star-shaped
hybrid polymers.4. Phosphorolyric synthesis with di-
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SRE: C12-MP/DPPC DPPCU Ky — L
1y i BEIEIL
& 1or
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YHI u
® |
0 ; ;
1 10 100
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S,: Amphiphilic block copolymer with a molecular
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The structure and function of phospholipids are modified in the presence of reactive oxygen species (ROS)
such as hydrogen peroxide. An excess amount of the ROS is known to be decomposed enzymatically with catalase.
To our knowledge, little is known on the role of phospholipid molecules in decomposing the ROS in the absence
of the enzyme. In the present work, the decomposition of hydrogen peroxide at the initial concentration of 1.0 mM
was examined at pH 7.4 in the presence of the various molecular assemblies of phospholipids. Phospholipids used
were various phosphatidylcholines (PC) which were different in the number of carbon atoms in the acyl chains n as
well as the degree of unsaturation. The saturated PCs (z < 10) forming monomers and micelles slightly enhanced
the decomposition of hydrogen peroxide. In marked contrast, the PCs forming liposomes (10 < #) significantly
enhanced the decomposition reaction with neither lipid peroxidation nor change in the size of liposomes. Therefore,
the liposomes were suggested to undergo negligible physicochemical modifications in the presence of hydrogen
peroxide. The steady-state fluorescence polarization of the probes incorporated in the liposome membranes was
measured to clarify an effect of hydrogen peroxide on the fluidity of liposome membranes. The fluidity of the
lipid-water interface in the liposomes was decreased by the presence of hydrogen peroxide. On the other hand,
practically no effect of hydrogen peroxide was seen on the fluidity of the hydrophobic region in the membrane.
These results obtained indicated that the liposome-mediated decomposition of hydrogen peroxide proceeded at the
lipid-water interface of liposomes. In conclusion, it was revealed that the phospholipid bilayer membranes forming

liposomes functioned as a novel antioxidant system which effectively decomposed hydrogen peroxide.

1. &

WELKEZII LD & T HIEEBERMIE. AENICBY
TH4OWEEZHMT2RTELTEETHL . —,
WENAERER LR REEOBIB LT &k
CLTHEMBOFHE 52 RPN TIEERIL K W
HET—BEOBMRICL VRIS GMBEEINR TS,
—J5 BREME A RIS EBE IS LTRBT A EEZ LR
5 HCHE 2R BEEIZIR Em b LT,

FEELIEZ, VRV —LWNIIHASN VT —2F F
F—XIZX B 7NV a—AMALRS % BRF % die i e
THRIAENA T )T 7 7 —DFEMT T, HFET5Y)
RY—2ZWNE AN & T — X1 X ) LRI K FE AR &
AR ENDLZEZHE LY, ZoBLGBIRICE
WT, B T—ERTFORLLT, VRV —LAZHKT S
RE 0 FIEAAREEILKFE O REL TnE 2 &
AR E Nz IRE AT, 7282 BRkEIZ LD
& BT A DAERGT LFTE - BUKMEAH I ER R KER G
REZEVEAERZEEL T IREBICREAS L2201 ok
TG E RIS LR HESATwES T, ZhE T,
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A novel antioxidant system based on lipid
assemblies-mediated decomposition of
reactive oxygen species

Makoto Yoshimoto

21 Department of Applied Chemistry
and Chemical Engineering, Faculty of
Engineering, Yamaguchi University

TEPERR I & 2 AR E 7 O BB L BUS 12 oW Tid
BLRMAPEREIN TS, —F., IREGFINEERED
LEMICED L) ITHET 00DV TIIARW 4 HA%
Vo REDORETICBT 2IHERIZEOREELHO NS
5 Z Eidy IHERRFEISH T A REE O B OB bR = %
U CHRENEZFIR L 720 Bl SiR L R 2 4 3 2 Bl
ERTHIHEEZOLNL,

ABFZETIE, Hix OBUKEHE, AafEZATHRR7
7FINVAY YEHWTY VREE v —, IEVBHEKL
Y ARY — 2 BEEEZHEL, Zh o OREGTFHEEERD
ETIEVEERSE Td % BMIRILKFE OSSR ITT 5
PR L7z. T7o. IRESTFHRAGROILANLEN. FT
BB O WG B2 RT3 A @B LK 35 D5 B &2 #at L €
MR FEAG R & BIRALKE DM B R 2 HE L7z,

2. ¥ B&

2.1 U EEH

My YIRE & LT IREBKEA (Choline) #%1H
—ThbN, BHOKBEEMWMERT 2 RERDPRZ LM 4O
diC,PC (diacyl-sn-glycero-3-phosphocholine, #=4, 6, 7,
810,12, 14) # H\w/ze T/, Afaf) VIEE & L T,
1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC)
Rz,

2.2 REATESHFORR
FART 7 A AN TIRE 2 ARSI L 7otk bk
BIRZRELT7 7 A aBEMICIRE IR 2 O S 720 3
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MEIEREE W T 8Pa LT OWIET (2h) THBENA

FIZREEICHEE L. 50 mM Tris-HCL/100 mM NaCl
KR (pH 74) THZIRIRBEEZ KR L7z ZOHMEICX

DIRFEHEDOHVIRE (n <8) &, IRERE 10 mM 128

WCIREE /) ¥~ — il 5 WVIZIRE I VIR & L L 72,
VARV — AR L IREEE RIS OWT, RELRLEE

VRV =27 S L7012, —80C THiAE 3T T

BUES 8% T DR L 72, E518, 7 A MV—%—

= v CEALE 2T 400nm. 200nm. 100nm. 80nm.
50nm.30nm DRV A — KA — MEEE 11 [l@E S 8 Cff 4

DRV REZAETH—HBIRY Ry — 2 2B L7z, IREEE

FRERETHEL, AR LARES TE6MKIE-4TC Tl

TePRAT L 720

2.3 UCIEBHEHETICHET 2 BEBIEKEODHE

TR 5T % 6 & 5\ XIS L 72 Tris #R A & Bl
KRFEKBBWZRE LT BE & BRILKEDOREDSENZ
10 - 40 mM & 1.0mM O 1.0 — 1.5 mL Z i L 72,
Iha T ABRERE AN, fMikE L4 ORI
E L7 EA I ERE L 72 BRI R RIS L %
Bk OREFEIC L D 120h B L 72

2.4 BEELKREEDAE

ALK FZIRE X VETE T - YK @ Peroxidase (HRP)
fidt 5 D WAL K FE 12 X B o-dianisidine D EEAL SOt 12 &
SEERLEY, HSERT o HRP. o-dianisidine 2 082
—VEEF M) Y LA OMEEIX, FRENR5uM. 33mM &
10mM & L72e 22T I—VEF MU ™ A, VEY
— N EHRSE, )R Y — AR OB K E T E T
WERS2DITFML 720 25CI2HB VT, 460nm DI
JE 2 U ClMBB LRI 2 UE L. 8 A IRENIL.
REmIT L2 NI E D o7,

2.5 EEERESEOIHEAT

VARY = DR TERORTESMAOIREE LT, URY
— A% IEE L7z Tris AR OEE % 600nm, 25C 2B
BLWEEEE (ODgy) 70 5 FFAl L 720 #)3EEE 1.0mM o 58
fbkFE & 120h A7 S B HiED ) K Y — 2885 ([lipid]
=10mM) DOHEEZWE L7z

2.6 HS£BBE{LIEEEOFTMH
AEEBALIEEOBE LS U<, #MEBRILBEEO =R
AR E T A ENTELF ANV EY — VB
(4,6-dihydroxy-2-mercaptopyrimidine; TBA) #: ¥ % Fiv 72,
AREid. TREREEILZ 20 5 WHeTED S A ARl
POPC IZ2W AT 5 720 POPC VRV — A& 05 mL
& 375g/L TBA. 150g/L trichloroacetic acid, 0.25M HCI

and 0.1g/L 26-di-t-butyl-4-methylphenol (BHT) 72 & 7

% TBA i3 2mL & #{RE& L7zo POPC-TBA iR A

A L7 ABEITAN, 15 5B ER. Ke L.
O EE (1000g, 1545) L7=#%. 532nm OURGE % il 2

L OB EA KRR L Lz,

2.7 IEEBEREMEOFTME

PR 53 T O BUKFBAL & KR ICHL N § % 90t 7 o
— 7' & L ¢, Trimethylammoniumphenyl) -6-phenyl-1,3,5-
hexatriene iodide (TMA-DPH) & Diphenyl-1,35- hexatriene
(DPH) #ZhZhH w7z IRERE05mM 0 Ky —
2L 04uM @ DPH & % i3 20uM @ TMA-DPH % &
LT 24h HriEith, #@RRfbkFE (10mM) Z@MLT5h 4
DI P & OGO ERNTHlE L7z, VPR Y K
v — LR EIEOREE S L7,

3. # R

3.1 URY—LOEELKFZD B

Fig. 112 25CIZB W TIRE % &4 L7\ Tris #ElE (pH
74) ROEEE 100nm @ POPC ) RV — A %4 D
JiE TR L 72 Tris 8% M i o BRI LK S5 E O #2221 L
R MNEMBILAKEIREIZ10mM Th 5, IREIEL
HRTIE, BERILAKZEIZ 120h DR 90% DL b2 7§12
RRIHIEL T WD, XD, BEBRILKEIMHOER &
7 ) 154 2 AR R OAKI GIE A 4 v T OFRBRAE BE O 5o 2
M TELZ Db b, —Ji. POPC V)RV — 28
H T BBILKEO GBS AIRE SN T VWD, YR
— L OBBALKE S RIEER R, SRR TR
S TdH Do 100uM Fe*' 4 F Y HAE T I B W TEmgILK
F1Z25h TIO%LL EAGIRE L 72 (57— % EWM) . i,

Tris buffer (no lipid)

100

(0]
(@]
T

[POPC]=1.0mM

Remmining hydrogen peroxide [%]
N [e)}
(@] o

25°C
20 POPC liposome : 100nm 40mM
O L L L L L
0 25 50 75 100 125

Reaction time [h]

Fig. 1 i 1.0mM BEELKFEDHERICRITT £ POPC
YRV — LDEE (25T, pH 7.4)
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Fe®' 4 F 12k 0 T YV h VDA L CRBILKED 5
o3 LSRES N2 7200 TH L, VR —2IAFIC X
B WAL K 010 SUS H EE 13 Fe?' E45T 0 2018 SIS 0 35
BIZHRT/HIINWZ Db hr ol

3.2 BBEEKBHETICHEITZIVERY—-LOYIE
1EZEFEDZEE

30— 400nm OFER A2 HF TS POPC YRV -4k
WEEILKE % 120h HAE S B2 RI2) Ry — 2 IBE R OH
PR LT, BRIKEIET O ZNZN O & K
L7z %% Table 112" F . VAR Y — A IREROEE X
HBALKFZEOIIFIC L DEIICHEMLTW 2 DD, 120
h BHE I —E8D ) RV — A BB TEERIBET 5
CLEEET DL, BEBRILKTEIZY ARV — L EEEOEE
WCIRERBE L LW ERRTIENTEL, T bbb, VR
Y — DA PESIAT R K FE O S BOG HHZFR 2R L
BNV EWbD b, F720 POPC Y ARY — 2 & HERILKE
% 120h A7 S &7 I EBRILIRRUE R = % TBA B CiF
fliL7z& 2%, POPCIT@BILEN TR I ENbh o7z,
PED#HREL Y, VRV — 2IBBILKERETICBNT
WAL i % 2 5 Z & 7 < EEREIKSE O 53 RO

3.3 B4DEESTFESFOERILKFRIHiKEE

PRE 5T O RE L IRE O EROFEED AT 28
FRALIK R D53 OB BT T B et L7z PREEE %
10mM O—E & LT, JRE & W 1.0mM D@tk
%120 h AfF S &7 L Z OFRAFEBRILK TR E % Fig. 2
WCRT e ARSI pHT7 4, 25C D&M T T o 720 IR
B, REHERICLY, B/ -8B 1=46), 3%
VT (n=7,8) ¥ RO KV — KRB (n=10, 12, 14,
POPC) #FH L7ze U EY — 24 DFkF1%1% 100nm
L L7 IBEICE ARV — 2ADOTBITEED SHE L.
Fig. 212BWT, JREE/ ~—B X OREI LV BEE T
. IREEEML T e Tris SEHGR & 0 b @ik
FONBERRRMEEINT VD, —J, 1KY — L&
BT, BEE ~—. IRIVBERPICHRTEmBILKE
DOFRBZLMESINT VWG, kY., IREIRHET
% BERALKFE R INR R 5 F OB A IREIKAA L, Y
RY =P RLEBVIEEZ LD Db ol T2 Y
RY =A% BETH2REOMEICL Y. VRY — 208l
LR FE D ARER DR 5 2 &b h 5B, diC,PC 5
BRSNS ) R — 23D =\ ER bk 3R 7 R Rh
ERLTWh,

ERAELTWDLEEZOND,
Table1 URY—-LBBERBEICRITTEFBEEKEDORE
YRV — LFHER  ODsoo (BERIEKZFEIEHET) ODe0oo (BEE1L7KZE & 120h H1FE)
[nm]

50 0.22 = 0.06 0.24 = 0.07
100 0.39 = 0.05 0.54 + 0.23
200 0.79 = 0.08 1.05 = 0.25
400 213 = 0.21 2.13 = 0.09

POPC [ ] 250C
diC1 4PC Liposomes
100
diC,,PC (100nm)
diC,,PC
diCPC |
r Micelles
diC,PC
diC,PC \
) [ Monomers
diC,PC |
Tris buffer \
(no lipid) . , . ,
0 20 40 60 80 100
Remaining hydrogen peroxide [%]
Fig. 2 1.0 MM BE{EKZEDHBRICRIZTIEZDIEESTFOEE

REDOFE ([lipid] =10 mM, 25°C, pH 7.4)
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3.4 VUKRY—-LOBERIEKRAHEMICRITTEE
BEMEREOZE

Fig. 312 diC,PC 2 S & 1L % F3kE 1-#% 100 nm O
)RV — L% 15-35 C THIEE 1L.0mM #\B{bK®K & 120
hEfF S 872 8 & OB BMBILKERZRT, diC,PC I
BTNV BN 20 Th X 23TCTHIETH
5o VARV = LIIFER TR, FiREICBW TBREEILKE
WBRETH D, VAV —2IERTIE, ETOREICBW
TBRBALKED TR RAE SN TV BH, 15CTIRY RY
— A DIAFRREPRL RN EL R BEMDRDOONL, Th
L. WRHOIRREICH B ) R Y — 2B IR R LK E
DHIRIREIZERTH B Z LARBEN D,

3.5 UZXRY—LIZE 2 BE(EKFRSERE

YR — A LBBALKEROMEIEN 235 X Rty
L2012, HicDYRY—24 (lipid] =05mM) % Wik
10mM O#ER{LAKFE & 5h #Efil &, H,0,/lipid € VIS
FWVGE T CRRET BN 2 e L ze Fig 4 SR % L0 71%
DPOPCYRY—2Z ML ZICEONHEEZRT,
WERD ) RV — 4T BKERAL OGBS KA
RTEL BBERRITTIREEEEZZIT TRV, —T,
B OTEIEL. W NOLE D BEELKE DI
IDEPITHA LTS, ORI, BEELKES T
PR D BRI () Ry — 2R 1SREA Lok
M2 35 EZ2RBELTWAS,

4. £ &

POPC V) RV — 2 & @Atk & A7 S & 7- 12 MR
BEHOERB LY RV — 2 BOEENEO LN o7
(Table 1)o L7245 Ty UARY =LK % EEEILKES
RSB TIX, )R Y — A BRI LFEICELT 2 L

Bl UARY = ADMEEIAEH L Twa 2 e R Eh
%o Fig. 1 THWZ 1.0 mM O#BILKEIRE S ¥ 5 —
YaRMBEE 52 L B2 INE I s, JRY —
LDFEBLT B ALK TGRS TH D . KR D
WL 2 IREEO H R 2 s LT A
52 ENTE D WEDT258BILKE D5 B % %
ILRET 201, IRES TR RY -2 BRTAHEE
TH5 (Fig. 2)o VRV —AORE 5T B0 5
AT ORRE S T ESEE P ORFINES L TERT %
REBRKERTH LD L, IBEI LV LIV
BT OMBPRI BB CARERRERTH D, Thb
5, RESTEAERNIZB T T ORI & BEIE W
C L ANEBALKF GO RBUCH G T5 L E X b b,
¥ 72, Fig. 3D#ERIZ. dC PCHhHEHEINLY KRy —
AN VIRIBIC AR TR IRTEBIZ B 2 54 ISRVl bk
FRAEERREE R T 2 B R LTV D, HIEBIENE
BAAETH B diC,PC Y K Y — & O BEEALAK R I
DWTIEE SIS LETH 5o,

HERALKFE D ILAFIT X B IRRIEBUK AL D i B DAL
(Fig. 4) £ 0. BELKED T2 Y IREBAKTAL L 8
SREEE LT, IRESFOREEHZHELTVWEH 0
LRI NG, Thbh, BEBILKEDOHRIT) KV — A
RIS AR R O R Y — A - ) R — AR DK
RECHEITT A EHEE SN D,

VRV — AEDFEBT 2 @B ALK R AR 7 R RS
LI ENTENL, VEY — A ERERTRILETE
LTCIHHTEREEZZOND, BIZIEX, VRY—LEDS
5 — BB LB KRE M RET . S NA F
V7278 —DOFEHTFIZBWT, BLEEKS CRIAT %8
BRALKFE 2R3 & S RB SRR LT A2 3Bl 5 2
EEWLPIILTNE,

100 u Liquid-crystal state
|
Gel state . 4
< 807 —_ | (a) Hydrophobic (a) Hydrophilic
= Ty, = 24°C | 10| . ;
S \ — region region
T 60 B . S 3.5*{_ I I { { T
%0 - _ ~ 8t ==
£ [H202iitia = 1.0mM = _ _F _{ a
% 40+ di;,PC liposome 5 ESE= :E{ =] £a i ]]E {
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Ginger is the rhizome of Zingiber officinale Roscoe, a plant cultivated in tropical and subtropical countries.
Ginger extract contains many kinds of constituents, such as gingerol, shogaol, and gingediol, responsible for the
pungent taste of ginger and has been know to possess a variety of pharmaceutical effects. The present study was
conducted to evaluate antioxidant activities of some of ginger constituents and their synthetic derivatives (thirteen
compounds) and to find out novel functions of these compounds in cell. All phenolic compounds inhibited lipid
peroxidation of methyl linoleate and low density lipoprotein (LDL). A hydrophilic group at the end of side chain
decreased antioxidant activity in LDL. The compounds with longer side chain showed stronger antioxidant activity.
A global study of gene expression using DNA microarray in endothelial cell exposed to ginger-related compounds
revealed that compounds having o-,p-unsaturated carbonyl, eg. shogaol, strongly induced expression of genes
which were regulated by Keap-1/Nrf2/ARE pathway. The side chain effects on gene expression was not as large as
observed in antioxidant activity. Nrf2-regulated genes encode cytoprotective proteins against oxidative stress, which
may explain a part of pharmaceutical effects of ginger extract.
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Activity of Shogaol Derivatives as
Antioxidant and Gene Expression
Regulator

Noriko Noguchi

RCAST, University of Tokyo
(Faculty of Engineering, Doshisha
University)

Fig. 1ITR L7z, 2o DfbEMIEREASSHR S LD
ftG- 27z, e MEEEERIRABZATIE human umbilical vein
endothelial cells (HUVEC) & %538 Clonetics #:7%* 5
A L7. DNA Y4 717 L A il ® GeneChip, Human
Genome Focus Array & Affymetrics #:2* SHEA L7z, #
DABD FHINIFCHIE D SBEA L 726

2.2 ERL/ER OFEE

a7 AT OFEARD IR 3 2 BRI IC
OWTC, Y= VEAFLVOTE M= MY IVIE—ETR,
Y UREDOY R =LA, FLTYRY V37 EOBELIC
U CRHiliZ2 B 2 7 o 720 RILEY R ¥ 827 (LDL)
ORBL, W B X ORI IR E DIt 727,
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HUVEC (1 x10°%cells) 2k LT, =% J — VIZHR
L7zHh IR VEEEL Y a7 74 — )V ([8]-Shogaol-COOH).
[6-OCH,-Gingediol Z L T [6-OCH,-Gingerol % #& i F£ 5,1
MIZ7% 5 XML, 6 BRI 2 & RNA 2 Y
LTDNAXRA 707 L AL,

2. 4 Real-time PCR

T a v HHEERICE 5 TREHFESNZB/ETICOW
T, Real-Time PCR # W CHBMOMHER 21T 720 T 72,
DNA ~ A 7 a7 L4 THE L7ALEW LS D > a & 7k
MARICOWT, BETHERE AL 20w Y,

2.5 Western blot

Ta BB E RN 6 R ZOMBEEZERL. BA
KB B2 %o 7otk BHERTF Nrf2 1239 5 Pi/k (Sant
Cruz #t) %M\ T Western blot 247 -72*
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HO

[8]-Shogaol-COOH

Fig.1 Chemical structure of constituents in ginger extract and their synthetic derivatives
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Fig.2 Antioxidant effect of [8]-Shogaol-COOH, [6]-OCHa-
Gingerol, and [6]-OCHs-Gingediol on oxidation of methyl
linoleate Increase in absorption at 234 nm in the oxidation
of methyl! linoleate (15mM) induced by 0.5mM AMVN in
acetonitrile at 37°C .

@ : control; 2 :1uM atocopherol; < : 5uM [8]-Shogaol-COOH;
@ : 5uM [6]-0OCHs;-Gingerol; [ : 5uM [6]-OCHs-Gingediol

Absorbance 234nm

Time,min

Fig.3 Antioxidant effect of [8]-Shogaol-COOH, [6]-OCH,-
Gingerol, and [6]-OCHs-Gingediol on LDL oxidation
Increase in absorption at 234nm in the oxidation of LDL (0.1
mg/ml) induced by 0.4mM AMVN in PBS (pH7.4) at 37 C.
M control; < : 5uM [8]-Shogaol-COOH; @ : 5uM [6]-OCHa-
Gingerol; [ ] : 5uM [6]-OCHs-Gingediol



2 X 455 Twiz, [8-Shogaol-COOH & [6]-OCH,-
Gingediol 3 X 0¥ [6]-OCH;-Gingerol & MDA & 1
$HcH 5, 2 T, Fig 4A 2R & 9 I Gingediol ®
WSS H 2 Mz b EW 2 S L. Mo bFhE o
H A0S LDL OFRALIZ 6§ 2 IHIR) R 39 B & b
L7 ZofEHE, [61-OCH,-Gingerol @ ] $4 K ¥ 12 -OH
%o 5 & (61OCH,-Gingerol-OH), #UEEILEIFAYK &
CHETFFTHTEbhrosz (Fig 4B), L22L. HULE
Wil OH X2 b O REHOE I 201X 3 & (8-OCH;-
Gingerol-OH), $iERALRI#E 1% [6]-OCH,-Gingerol-OH & 9 3
BN, [6]-OCH;-Gingerol {232\ 72,

7 x ) = VIHEOHLY O L IEE AL, EE 7
/)= (RVEVED-OHE) HDHHN Y aTh
5 AR I DO W T Z D R LT 5 728 12 Phenyl-[8]-
Shogaol-COOH % & L. LDL O AL -3 5 I 1EH
%ii~<7- (Fig. 5A). Phenyl{8]-Shogaol-COOH ix LDL ®
BALZIZE AT 572 HI L 2o 72 (Fig. 5B)o

3.3 MENEMROEGFREFTEICKIFTILFEE
¥oa v ARG O EAR O L N R T o s TS B
WCRATTRE L BRI T 572012, & MERFH
—HEd % 7 a—7%#EH L 72 GeneChip 2 W T
[8]-Shogaol-COOH. [6]-OCH;-Gingediol Z L T [6]-OCH.-
Gingerol 12 & % #H A F I B F L % 3 X7z (Table 1),
FORER, FEFHITHEBRE W 2 &2, [8]-Shogaol-COOH
DHAVBIZTFRIAZRELSFLET LI LD o7
[8]-Shogaol-COOH IZ & » T#HE S N 5 (s T O EALi,

-
—

(A)
OH  OCH3
CH40
HO
[6]-OCH3-Gingediol
OH OCH3s
CH;0 NN
HO
[6]-OCH 3-Gingediol-OH
OH  OCHs
CH30 NZNL
HO

[8]-OCH s-Gingediol-OH

Fig.4 Effects of side chain on LDL oxidation
(A) Chemical structure of compounds studied.
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b DD F D FHEFEIL [8]-Shogaol-COOH 12 R T/ E Ao
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(B) Increase in absorption at 234 nm in the oxidation of LDL (0.1 mg/ml) induced by 0.4 mM AMVN in PBS (pH7.4)

at37 C.

M control; = :5 uM [6]-OCHs-Gingediol; L1 : 5uM: [6]-OCHs-Gingediol-OH; X: 5uM [8]-OCHs-Gingediol-OH
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Fig.5 Effects of phenol group on LDL oxidation
(A) Chemical structure of compounds studied.

(B)
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[8]-Shogaol-COOH. [6]-OCH;-Gingediol & L T [6]-OCH;-
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(B) Increase in absorption at 234nm in the oxidation of LDL (0.1 mg/ml) induced by 0.4mM AMVN in PBS (pH7.4)

at 37°C.

@ control; []: 5 uM [8]-Shogaol-COOH; @ : 5 uM Phenyl-[8]-Shogaol-COOH

Table1 Gene expression in endothelial cell induced by shogaol derivatives

none Shogaol-  OCHzs- OCHs-
Gene Name COOH Gingediol Gingerol

hemeoxygenase 1 HO-1 161 1959 188 178
tripartite motif-containing 16 TRIM16 123 681 152 120
sequestosome 1 SQSTMA1 61 219 73 75
glutamate-cysteineligase, modifier subunit GCLM 223 753 283 213
solute carrier family7, member 11 SLC7A11 608 1635 726 642
solute carrier family 3, member 2 SLC3A2 229 466 256 254
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Induction of hemeoxygenase-1 (HO-1) by shogaol derivatives in endothelial cell.
(A) Chemical structure of compounds studied.

(B), (C)Relative mRNA levels of HO-1 were measured by real-time PCR. *p<0.01



A X hAY-MERE®E Vol.15, 2007

%729 % ., [8]-Shogaol-COOH DX ¥ ¥ ¥ B {3 A5
NRTAFWVHTH % Phenyl{8]-Shogaol- COOH iFFH & B
) LDL O bx & Bl L2 22> 720 72, [8]-Shogaol-
COOH M3k % 2 20 -OCH, (22 2 72L& b Mk
PUBALEM % & /2% %> 72 (data not shown)s

Toa g G L EOFERIC L DN #EIE T 5
HFEREOWMBWEITICE > T, BERFO—D2TH 5
Nrf2 3§ 2 BETHIBEL CFEIND 2 LHTRE
N7z 07 S 512D 2K DL Z O E T
EREEICBUE L TV A 2 LS, Hi4 OFEROBIRT 5B
BT EICL VLR E R T, ZOREIEY 3
7 AR FHOMEHZ D 5 o, B-AFFI A VK=V TH o572,

Nri2 IZ & s 5 & MREICHETET % #HHH Keap-1
LAEA L Keapl DL€ ¥ F VMEBERIEHICL Y F
FALENTOT T Y — Ak o THR PG EN B,
LITAN, BETHEOICEWR T D H VO TEERE 25
RaPIZHEINd % & Keap-1 59 TN 250 -SH DAL S 1,
SS-HEEBELZY, HHWIILAEY X) HAEHE
LCHERESER & ) (SX-S). Keap-l DR EZEA LB 2
% 72% Nrf2 i Keap-1 2> S##ES % o il L7z Nrf2 (%
BWICBIT L CHEETO 78 € — ¥ — 1% antioxidant
response element (ARE) ECHNIZHE G LisBaE T 2184,
Table 1 IZ/R L7z a 7 ARGHIC L > THRIFE I NI
BIEFIZTRTEFO T E— ¥ —FHIC ARE By23H %
ZEHMOLNTVE, INHLOBELTIZI—FENLEA
BITMINEN % =T IRRE SR B BRIEA b L 2 Sl % B
WIaHEmEE bDo. o, MEBEOBE _MHoOBELFE T
C Nrf2/AREHIEI NIZH L Z b hroTWnWb, Yaw
HDORNFED D E o, B— AEFI A VR Z VR IZ X
L INSOBIETHEICZOEHEF 2RO LN TE
LEEZLND,

RUFFEICE D, Y a v NGB L ZE0FEKROFE
X LDL DEALIZH 3 2 PR L/ 21k &
BIRFRBUEE T LA E N TN ENHEIC % 5 72
F720 ¥ a Y M OMBBG N B b B Fr R REATH 5 A
2oz,

(51 A >C#k)
1) JHEHIER @ BURHEERR 2% | 8, 45-50, 1987.
2) Noguch N, Iwaki Y, Takahashi M, et al: 2,3-Dihydro-

5-hydroxy-2,2-dipentyl-4,6-di-tert-butylbenzofuran:
Design and evaluation as a novel radical-scavenging
antioxidant against lipid peroxidation, Arch. Biochem.
Biophys., 342, 236-243, 1997.

3) Takabe W, Kanai Y, Chairoungdua A, et al.:
Lysophosphatidylcholine enhances cytokine production
of endothelial cells via induction of L-type amino acid
transporter 1 and cell surface antigen 4F2. Arterioscler
Thromb Vasc Biol. 24,1640-1645, 2004.

4) Warabi E, Wada Y, Kajiwara H, et al.. Effect on
endothelial cell gene expression of shear stress, oxygen
concentration, and low-density lipoprotein as studied
by a novel flow cell culture system. Free Radic. Biol.
Med. 37,682-694, 2004.

5) Gotoh N, Noguchi N, Tsuchiya ], et al: Inhibition of
oxidation of low density lipoprotein by vitamin E and
related compounds. Free Rad. Res., 24, 123-134, 1996.

6) Hosoya T, Maruyama A, Kang M-], et al: Differential
responses of the Nrf2-Keapl System to laminar and
oscillatory shear stress in endothelial cells. J. Biol.
Chem., 280, 27244-27250, 2005.

7) Chen X L, Varner S E, Rao A S, et al: Laminar flow
induction of antioxidant response element-mediated
genes in endothelial cells. A novel anti-inflammatory
mechanism. J. Biol. Chem. 278, 703-711, 2003.

8) McMahon M, Itoh K, Yamamoto M, et al. Keapl-
dependent proteasomal degradation of transcription
factor Nrf2 contributes to the negative regulation of
antioxidant response element-driven gene expression.
J. Biol. Chem. 278, 21592-21600, 2003.

9) Itoh K, Tong K I, Yamamoto M,: Molecular
mechanism activating Nrf2-Keapl pathway in
regulation of adaptive response to electrophiles. Free
Radic. Biol. Med. 36,1208-1213, 2004

10) Wakabayashi N, Dinkova-Kostova AT, Holtzclaw W
D, et al: Protection against electrophile and oxidant
stress by induction of the phase 2 response: fate of
cysteines of the Keapl sensor modified by inducers.
Proc. Natl. Acad. Sci. U. S. A. 101,2040-2045, 2004.



VUBRENRI 7V EIZYR7I 2BIIBIRTHF/F v ek
ZDIEPIRE D)

SRRFRAERE A R FE R

KH

W

Incorporation behavior of N-amino acid-type surfactant into phospholipid vesicle membrane has been studied.
It was known that leakage of the vesicle-entrapped probe took place slowly at a very low concentration in the sulfate-
or sulfonate-type surfactant systems, on the other hand it occurred rapidly at the concentration just below the
CMC in the amino acid-type surfactant systems. These results suggest that the amino acid-type surfactants adsorb
cooperatively on the vesicle surface, and as a result, the surfactant molecules organize to make a kind of channel
which is large enough for the entrapped molecules to pass through easily. In this study, the effect of amino acid
residue on the incorporation into the vesicle membrane was investigated from the both view points of morphology
and interaction. Furthermore the control of the release of entrapped-molecules from vesicles by temperature or pH

was examined.
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T, BTV, RNRIIMLORELRTIE Doz, BBk
Iy = I — In % 100 FORTIE, CMC LR 0D 155\ i JEE AR T HE 7S i E R
? [tritonxl’_ [bg /}\LVCIJ\Z)O C@EEC:OWVC@?%%%VC‘?}?)Z)%}“\ IE‘H%);E\\

%3 7 1% TritonX-100 Z @I 5 Z &I X 2 MR L & TRAEEEEA 2 2V & DPPC XY 7 Vv & DGR
LTBY, SFRIOFr—ATix 11 & L7 ux@“‘h@?&m WENTZ2DTE LB EEZ TS, MIBHICHIVKRF Y
73/ BATIEEAOLEE TS, 2R D IRVRETIX WHEAET 5 GluR b IS, CMC IR EOK T %
VINVDORNEIRETIERI S LW DD, CMC X0 b RL72H TORIZEA LTI CF 1 Cl12Glu 3 BIVIZHE
Tvd ZIEIET 5 E2MICKMERER LTSS ILENZ EHFITHEEINLZ EXRNDI-oTBY, Z0H

S PR
N/\COONa/\/\/\/\/\)KN COONa

C12-Gly C12-Ala
f 1
COONa COONa

C12-Leu C12-Phe H 0
M /[COQNa /\/\/\/\/\)J\ COONa
C12-Ser C12-Asn
/[\COOH
MM COONa
C12-Glu

Scheme 1 FAHAL A7 LT I/ BREEERIO D F1EE
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0.35 41 4.8 14.0
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Lipid bilayer membranes on TiO: substrates were investigated by means of atomic force microscopy (AFM)
and fluorescence microscopy. Lipid bilayer membranes deposited on flat solid surfaces are called "supported planar
bilayers" (SPBs) , and expected to be an effective cell-membrane-mimicking model system iz vitro. TiO; is widely
used in cosmetic products such as sunscreens, face-powders, foundations, etc. I propose that the SPB on TiO,
surfaces can be a good model-system of the cell/cosmetics interface on skins.

Single-stepped rutile-TiO low index surfaces were used in order to clarify the effects of surface atomic
structures and chemical properties of each TiO. surface. Single-stepped TiO-(100) , (001) and (110) surfaces
were prepared by HF aq. immersion and thermal treatment at 700-850°C at O flow. The SPBs were formed by
vesicle fusion methods using extruded vesicles through 50-100 nm and sonicated vesicles. Two kinds of saturated
phospholipids, dimyristoylphosphatidylcholine (DMPC) and dipalmitoylphosphatidylcholine (DPPC) , an
unsaturated phospholipid, dipalmitoleoylphosphatidylcholine (DPoPC) , or their mixture were used for the SPBs on
purpose.

After the single-stepped Ti0-(100) surface was incubated in the 100-nm-filtered and sonicated DPoPC vesicle
suspension, a defect-less and full-coverage SPB formed. Fluorescence recovery after photobleaching experiment
showed that the SPB retains the fluidity. In the AFM images, the trace of the single steps was recognized on
the DPoPC-SPB on the TiO: (100) . This step-trace was also observed on both gel-phase and liquid-crystal-phase
domains in a phase-separated binary SPB of DPPC and DPoPC. The gel-domains edges along the substrate steps
preferentially appeared. It was also found that the nucleation of the gel-domains occurred on the terrace regions.
These results indicated the atomic structure on the substrates actually affects to the assembly of lipid molecules in
the SPBs.

The DMPC 50-nm-filtered vesicles transformed to planar bilayer on the O»annealed TiO-(100), but adsorbed
as vesicles on the UV-rradiated TiO»(100) . Stable hydrogen-bonded water layer formed due to the UV-induced
hydrophicity on the TiO: surface. The water layer worked as the barrier for the interaction between the DMPC head
group and the substrate.
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Effect of Surface Properties and UV
irradiation on the Supported Lipid
Bilayer Membranes on Titanium Dioxide
Surfaces

Ryugo Tero
Institute for Molecular Science
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VFOVEL TIO, EHIBILW KT OHF TIEINF TITRD
% OMES 2 ENTB Y, REEFREE, BFIRE. 1L
FRIBHEEIZ DV TE L DIEHRABEICHEShTWwE Y,
FNZENORIEEIR O SPB 239 54 % TiO, HAs 5

mWzaREE LTS Z ETETIMET IR, EAREIY
W Mah] [ED X HI12] REBISEET 502 EHR
b5 5ZEenTELEMESN S, T2, TiO, 13 UV
BHC X BEBUKYED B &, £ KHEREZ R, K
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X2 JLFILE TIO2 EIEEED/NIL 7 i&iRiE&EE T IV
(a) TiO,(110) ; (b) TiO,(001) ; (¢)TiO,(100) o JLFILEY
TiO, DEAMIRFIXEAZLEDT, (001) E@m& (100) &I
FLLREW,

FARRMERE., N A AL VRS T T B 4 5 -8 ) BissE
(AFM) & R8RS % W TR R IO W TG 5,

2. ¥ B&

2.1 UZVEEBEANYI7ILVBERDREAR

HIWZIB U Ty 7V - iR E (T.) Of%5 3
MDY VIRE %M L7z dipalmitoylphosphatidylcholine
(DPPC, T, = 41C) dimyristoylphosphatidylcholine (DMPC,
T. = 24 C), dipalmitoleoylphosphatidylcholine (DPoPC,
- 36C)o T ANA TIVEEHIZ AT CHE B IR S 472
By U UIRE 7 4V A 2R (KCL 150 mM, MgCl,
40 mM, HEPES 5 mM /pH 7.2 KOH) " C## L T 0.1 ng
/DR 7 IVIEEIEE L7z, T OMBEW % 3k - ol 5
ml. BEESER. R A —KEx—ME (50 nm F 7213 100
nm XAy va) ZETIAVYY LTV oFak Al k
- C SPB B2 L 72 small unilamellar vesicle % FH% L
7207, ThonTat A (BHERIZR ) BB E 2
NFENLOY) VIRED T, YL LR T - 726

2.2 YCUINRTyv T TIO, XKEDHHE

TiO, KM OWMBEIE, LK) OV = v MEx —HAH
LTHW 2, TRy A% =)l MK TS ses L
72 TiO, Hif% S F %2 H,SO0,+H,0, (4 1 1) i CT5s &
WL CTHBEY A2 BrE&, 10% HF KERHIZ 10
min 2% L7214, MK i@ T (1.0 L/min) T 700-850C.
1hBER L 72

2.3 EREXHELEAND SPBRK

TiO, FEE~D SPBHIZ XY 7 WERES T 12k 5T
7o 720 PElr - BEW L 72 TiO, R _EAZ XY 7 )V IRE W %
L. 40C 12 30 IR - 72 1% A 2 RR Al v C i i
L CTREEDRY 7 )V EELD Bz,

2.4 AFM LU HLIEMEHRE

AFM #l%1%. TiO, IR IT K H. SPB K% D
AEHIREAR P CTENEIT o 720 BIEIZHETE DY v ¥
Y 7E— P, BEFBSIRE— FTT-o 7

WHEHMBEBZOLDIL, O LOBEITN
Vv L 72 Y ¥ Bg & (lissamine rhodamine B sulfonyl-
dioleoylphosphatidylethanolamine (Rb-DOPE), Ex/Em:
550/590 nm) % 1% RETXY 7 IVEREK 2L 72
NRE I O HOGBEM S ILHIKIR T > 7 % i 2 72 T ST B
#HEHNTITo 72,

-1

J

3. # R

3.1 TiOo, BEEHEOXREEE

W 35 57 AT CTRERL L 7212 @ TiO, K48 $ %1 o AFM
%% 3127, TiO, (110) (¥ 3a), (001) (I 3b), (100)
(X 3c) » 3HEHOMIGET A H VT, FHAET I AL A
Ty 7T TR SN R HHEL BT LI EDNTE
720 M3d 121& TiO,(100) 1 (K 3c) &I 4 ¥ 7Tua7 7
ANDHRERLIZDS, FNEFNDRXT v T OE SILHAAE
F1O0DEIHELL, YUV ITNVATF Yy TR ENRT
WL Z ERbN5b,

TiO, (100) 1o LTl BEREEZE 252 TET7 4+ 0
V—DRBDLAT VT &T T AMENENDL Z L E R
L7z0 BERIRE 700C TR Y Y I VAT y THEE IS
(4 3c, d) A% BEWKIREE 800C Tl A7 v 7w A3 2 f512
BoleTNVATy TREBPHENT (K3e)s 77 AED
BIZ2RIIEN o TWAHD, HAEKRTOFEEOMEX 1
EboTWwhv, BERIRE SS0CHRETIE, AT v 7H
ST YITNVAT Y THYLEEH, WD RAT v TR
ZFH, 77 A RIC [001] HHICESZ A MY — 7 ik
metshs (K 3f),

¥ 3127k L7 TiO, #HilZ, WTFNOETE D ZROKAE
L RRE RN CRE ST H T L BRERR L 7. KIC,
5o Tio, £io 9 b, Ti0,(100) FiE L~ SPB
TR DAEFIZ DN TR B,

3.2 TiO,(100) *m_ED SPB

M 3c IZR L2y Y VAT v 7 TiO, (100) i Iz~
¥ 7 VIEREIC X 5 T SPB M 21T 5 720 100 nm 7 4 WV
5 — %5l L Ch O E DRI L 72 DPoPC X3 7 VR
T T Ti0,(100) 2 40CTA v Farx—ar3bILl
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0.25 nmI 0 ; . ‘ .
' 0 Distance [um] 20
Distance [um] 20 4 VLTI T vy T Ti0,(100) RE LIS L
DPoPC-SPB M(a)# Yt Ea#E1& & (o) AFM 1& (2.0 X 2.0
un)

(a)lxF USEIS T FRAP % 1TV, EAEAPEIEL TV <GB
BEHBBELAEDD, A B TRLULES EBES VWVEEIZ
ZThZhWBENS 7ILE 2 BEBD_EE,

HBMBEG E AT v TEENY VT VAT v T X
D LB EIND 2 L% X b BN AKD
JREBICE DN TWDEEZ LNDH, HENLR
T—=FThHbHEEIFHNv, 2T, ZilLTH
gkl DPoPC ((T.= — 36C) ICEHMTH VHHZ &
% DPPC (T =41TC) % 1:1 T{¥ 7224 % SPB
I L. AFM B8 %1757z (K b5a), 2O
TR %RESZ L TDPPCO T, HMET§ 5729,
H e A0 AU Fax—ar (40C) BEITIZEEIHGH D
3 HF IBRICEEZRERT T 1h B L & Tio, BiEREIEHERA SPB 23T & 115 A, S f Tl AH 0B A 2

D AFM 1% DPPC U v F72 7 LA K X 4 98 s
(a))TiO, (110) , BB 800°C ((1.0X1.0u mi) ; (b) TiO,(001) , 2 \C ) /%{}7} TE'\ j\”{ﬁfﬂiéo i
850°C ((1.0%1.04 m) :(€)Ti0, (100) , 700°C (2.0x2.0u mi) : WO TWANOHEBIZ T ¥ 5 AR & &

)R 3cDTA>FAT7AI; (6)Ti0, (100) , 800C (2.0x20 o> TW2 ) YREDRALKZERHS A -V FF VR
um) ; (f)TiO,(100) , 850C (2.0x2.0u m) , AR IE 400X BANCZAL LTSy F ¥ 73 57250, BE AR L
400nm, € TKTH. TR THE, .
T 1 T%2) O HATHRIZRA T 5. €070,
AFMOE S DENS, FUVHEBRMHO FA L V%X
EoT, ¥4 7x2 FOM SPB A8 TIiO, £H 4K % 5 NI BN TED, 720 HEOWMAITE D%V SPB
L B HORBEMEBEBIRIC L o THERR L7 (M 4a). HOGIY WCRBEASTERR S N CRME RO T T 57295, SPB OJE
JemE P (FRAP) 12X - T, BH S 7z SPB A% iy BEFMTAHIEDNTED, KV N AL 2 B R A
THEMEZ R TWA I EDURENT WAEXRT 7V E 2 4 VORFEIZFNZFN58 nm, 4.3 nm Tdh - 72 (X 5a)o
J& H @ SPB 2SEAET B 720, R 2 IE R o 5 1 X AFMAE®D Z Ko a v b5 A M&2#HT 5 L. wFho
TEhho7z. Mia Dl 20T F AFM THIZEL 72 FAA4 Y ETH TiO, RO AT v THEEZBMTHZ L
bOVEMA THhbH, KMEKEE > TV LRERA, HTE7Z2e25 (K5b). HIREIC222b 53 SPB #°
HEWDAT v 7 & 77 A% WL L 72 FEBCR O R 3 % FAAREO T L ARG Z L L 72k E L o Twb 2
Lo TWbIENbhb, OB E NSz F720 UM R A4 D 2 RITH IR
— MBI AR A O SPB I T BN ME DS { TR KBRS HY WCHEHTAHE, M5c D) ICERAT Y FHMAU T
K2 Wiz, AFM 1522 51388 % 100% @ SPB &A1 Iy V4 BgEEN,
WNERORFFBOEIC WY, M4bi2BWw T, DPPC & DPoPC DR A & BIBRREZHIMT 2 2 &
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liquid crystal

bare TiO2
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5

M5 (@>>FILXFvyv T Ti0,(100) REEICHRK L -
DPoPC+DPPC (1:1) ™ 21838 & SPB ® AFM & (2.0
X20um) o (b) EBbMDZAERED AL b T X b %R L 7-1%,
CRF v TARBICA Iy EEDFILERAL D
AFM1& (1.5xX1.5um) o

Ty FV/ SR AL Y OEGEZELSELIENTE
bo M61EF7IVAT v 7D TiO, (100) i (1M 3e) L
\ZIEH L 72 DPPC : DPoPC = 1: 3 ®iRk4 SPB % 30 K/s
T25CTHSH5CITHHL, 5CTBIL L AFMIETH 5.
Z OB HSGEMTIE DPoPC V) v F R A o SPB @ HIZ,
INERTVHE AL VHREAEL T L0088 sz (K
6a)o IV KX AL Y OKRKE ST T ANRE MAE F T/h
XL oTHEY, W FAL Y EDSLIEHRD AT v THEE
MR TE D72, FVHNTHOBER YA P %2FHRS 2
ENRTES, M6bH s, FIVHONBIZEHLZ TS 2 1
THEEMISRE TWD Z E PRI,

3.3 TiO,XEND UV BHE

TiO, D HEE 2 KMAFTEE LT, HBYERENC X 288
KYEDFEBIAS LT S5 10 Febh i o BLAVE X Bk T
D HER EIZHBRTL2ERTH Y., Tz, RILLTHE
DOFRFYE LRI RREFIAE L 7B 0 Hb oM B2 &
LCHEETLEEZONS, 22Ty XY ZIVEREIC
o THRE 2 AL % 1 0 TiO, FH _FIZEAEIR Y 2 17
5 723546 ®D SPB LA DI DWW TN,

¥, YUV AT v 7 Ti0,(100) Mo (K 7c) (SAKE
HKEIT (25W) % v CTRE T TERIVEIRE &2 7, K
MBI P BN WS E 2R L RIZ, 7405

= _ liquid erystal

| —

6 @& JILZXF v TTiO, (100) ZT@EEICHRK L 7=
DPoPC+DPPC (3:1) ® 2188 & SPB @ AFM 1& (2.0
X20um) o, ()X 6a DRBELICERRINZ X7y THEE
EWIR TR 1=

7 V2TV FT 9T Ti0(100) RELEADNXY 7 ILER
EICL D SPBEKICE T, ERKREADEKNSBH DR
B, (@QENNBHE L, FEBITERINTWLS, (054X
BBE & 1T- /2 TiO, (100) o F"AEAICANY TILHAE L /- % T
FEEBEFERDIEA TVE L,

— %3 L TR % 50nm (2% A 272 DMPC- X ¥ 7 )V ik
W2 T, BRSO A HEIZ X ) SPBIEIZ 4D
HND0E) atlEh ol RIVEESE % 1TbH % v TiO,
(100) #i1fi FCI1XIX 4 - 6 Atk SPB 29K S 7z (M 7a)
DK L & 5% LHEIVLIG L 72 TiO, (100) 1 kT
ERY 7 VHWE L7 F F CFREBEOTEAHE S 2h - 72
(X 7b) -

4. £ &

KL D TiO, RIMTY Y VAT v THND L) #E
ALY 1Mo 72 b D TH B DS, MBAZIREF T o
72l EoTAT Yy TRIRZ EIEVWRIHN TN S, F
7zv Ti0,(100) RV BERIREIZL > TAT Yy T & T I
AfEEX R LA 0b, BA2E7+ 0V —%F02 21X
FERITHIRZE Y ([ 3ce)0 2N S DFKE ETO SPB D%
B2 IS 2 22X o T MEEERE o Fe T ILFE T
RO BEAEHIZOWTH LWAIRS S S 5 & if
T& 5,

AWFFEIZ BV Tid TiO,(100) KM IZN Y 7 VIEBHEEC
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o THIRNAESICSPBEKZ T 5 EAATEZ0N #
F O TIZ TiO, Fifi - Tld SPB DM ATERIZ L V&
ShT &2, SPB IR AT AT 5 AHES TOH
CALR LR CTH ) . BRI OTEIR L AL FIRE, EiR o
A ViR pHy BRE DM & HIREEZR & FEHIC£ <
DINT A= —HEGLHMERRTH %, TiO,(001), TiO,
(110) ZMi L COFH _EFRIEBEICOETFLTE), W
NOEDORWSPB #ERTEZ ) 2 EMAEH TS, 2
NODOFEBIZE - T, [EH] OFONRT A —F —%EH
b3 sz EiEoL EHfFLTW S,

Supported bilayer 12 BV Tid, IBE I XM ERIC
BEHEEAELTVWLIOTIERLS, M1IIKRLZLHIC1-2
nm OKDEEMNLTEREICEHESATHE P, 2ok
DfEEPAIZLT, 4, 5 CHIgIN-LHI1, EEXH5
nm & 5 SPB %725 72025 nm OFME T AT v THE
WL 7R % & o TR Y FAERTE & BRI o B A
WIKFEPIZ D72 THY 7 A b — A — 7 —THEICR
FoTWbIENbhb, T2, M5 6DFERIZ. ZOHR
BIEDIEL E D7 5% FED/NE e OF A5, TREBEA
DR AL YRR T VAHOBA K 7 & OB K &
CHBZRIZLTWEZEERLTWSD, IV FAL »
DR ETA T v THEEZ KB L 722 &0 5, IRERH
TO 2 RITCDFIBDIA T v FITEME / PAT 2 I TR
P2 Fo TV LMD D 5o RIS 2 FIH L7248
PR Tl ILEGREE OEWZ A L2 7 E 74 &
oL 5 EMMETE S, FVAHOBEAEAT T A 1T
RIEEE 72 (K6) ik, A5y THEICE > TTEL
FBILE > THTOHERBEIELL 272D THA 9. IRE
PEASEAZZIRED AT v 7 IR ED7LFTEY) T4 D
EWEEH O DPoPC 2SI HFAET A 72, fERE L
TV 75 2 Lo SPBTO DPPC il A LR L, #
FIRIE 2 2 7B VMO A E 5 L& 2 T b,
Ll 2O X9 RVKNMRIZT TR, ATy 7T
T A TOJEF DALFIRAE D E N HEEE LT 5 1 RENE D 7%
ENTHY. 5% Ti0,(110), (001) iz & FimE 1Ry =
(LR D 5 7 2R R 2 WV TOEBRTREM 2 B 5
2T L7z,

AP X 2 BBUREFEBLO X = X A12on T
LT HEAH D T b T WA 25, TiO, EIHIZBWT
VEAKRG T ACHAE O FF B AE % e = L CHEZEE YIS FKF K
BEILBEEA I L 7RIS 2 B L S hTwa 7, X
I NVHBHWIESPB DY VIRE S FIIBUKETRIC L o
THARZEA L THARERKRRILHFEINTWD 720, HEH
PN IEZER R BRE D LHICE S Ry 7 VlE DS
i E D SPBIEHGEE X EHLEHICBZ DA, K7 Ok
RIIEL O TH 5o FEHITLRT, KEBANEZ H#H L
72 Si0, M A~ SPB LRI B W T, & A IEE T THAK

P2 RT 727525 SPB IEHGHEEA 5§56 2 & & ik
L727s T, KMAKBEIEEEHE < iz b BUKEEAE WV
SiO, KA FEITIZ, KREHE THREAKRRE L FHITh%
ERKDBIVGAET B720TH b, ZORERHEGFY bT
— 7 IR TV DOIERERMANOREWAG Z Wi, P
WD 72D DREREE L CTEIWT W5, SBIREHC X - TFEmK
P B35 BEASEAIN L 72 TiO, 1 12T SPB IR ASHE E 72 02>
7228 d, ABOADZAATHFT LI LN TELLEE
ZTWh,

5. # #&

TiO, B dh R EIC ATy 7 & 75 A& Z L T
SPB LM % 17\ Z Ok 2 AFM & S BBMEic X -
THIE L7 SPBIZET- A7 v 7 & O FK ik % Rt
L2 RE2 L S>TBY, FOMEOTAICL 5 TSPB
W TOMTEEDBRIC K A A4 VREEREAE RS A4 b OFIK -
MEIEBEINLZEEFHLMI L. 72, TiO, Fii
DOIEFRBKEDFEBUZ X o TIREEDO W AERERE DK & <
AT A ERZRB L.

B

ARWFFE. S FRHAIETERT - FREERESR. AdTER
& FIREMBIEER L OIEFTZETH b0 AWFZEICK LT
P a o2& F LAMRIEAT A X o Y — ek E
B E#H 2L FE T,
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Since HSP make cells resistant to various stressors, HSP-inducers are effective against various diseases, such as
gastric ulcer. Therefore, we here try to establish the screening system for HSP-inducers. We construct plasmid in
which the luciferase gene is located downstream of the promoter of HSP gene. Cells transfected with this plasmid
showed phenotype of stimulation of luciferase activity upon heat shock, suggesting that this system is useful for
screening of HSP-inducers. We are now starting such screening from natural products.

1 #

MR RIS AR Z SRR S BT T % Rl o 4555 Gl
Fa3t) \ZRBOBEHEOBRINE %25, BIZIEE 2B~ %A b
LARLF o Tw5 BHEMBOGETBEEZE, £
7o. REEREL TV 50E R OBEX, MRk
OFMIT X R EEEE, BEmEEZREZ 3. fE-T, M
faz ks e A N VAR SLFAWE L. HRERHEE LTH
HThbH, AFZERE. MEE REST 2 EAE % FHET
W % R 5 IR L . BB (PUEEE, PG
H¥E) LLCHETLZILEZANE LTS, 2TDLH %
PRIEAITBIAE R < AFZEIZMAINTD %,

FADEHLTWADIZA ML ZAERHETH S, MINLIZ
AMVAICH L, @Y aERE (A MLV ARAE) 258
TAH5ZELIZLST, HODAEFZR->TWE, FZTTA L
LVARHE# NTIIZRBBLE L2 L2k o T, Mlln% A
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Identification of HSP47-inducers

Toru Mizushima

Graduate School of Medical and
Pharmaceutical Sciences, Kumamoto
University

WAHZENHLMIEN, TROLOEEIZ BAE T 4 —
VT4 v TRER LRHREND XSk o, REMR
BEVE 7 4 — VT4 ¥ 7 RERIZ MREMERE, 7))
Yo (bW BIEANE) . RIS S Th B, 1T
AEETOERAYE T  — VT 4 ¥ 7 BRIk OMAR 22 iH %
P L T, THEEHAE 7 +— V71 v 7R
WOMAW RN TH A, EAED T + =T 4 v 78
DBMDI O ZOREEEZRBL L) LT HEMNTLEAL
BENTIhhollzdThb, HSPIZEHEAIE LW
TA—NVTA YT REDDERBHICIT TS, 22T,
WAaz7z HSP #3838, Puistides, ROPimEE e LT
FTRL BAB 7 4 — VT 4 ¥ 7 BRR ORA R B
EWEAZD DB LRI TV S,

2 X B

2.1 FT5AIFDIEE

77 A3 RVLSNWT %2 A F L. €1 % Haelll &
BamHI TYJW L. human HSP47 70 € — % —# 5% Y)
DL, ZM% pGL3-basic Neo Vector plasmid ® BglII-
Smal FHAZEAN L7z fESN7/2T 7 A3 F%&, pGL3-
pHSPA7 & U720

2.2 HER~NDEA

CHO-K1 #ll M4 (2, pGL3-basic Neo Vector plasmid.
pGL3-pHSP47. MO pGL3-pHSP47 # VR 7 7 FT I ¥
(7a A7) ZHWTEA L, €/ bk, G418 (400
ug/ ml) TEIRL7. By av 71XV y 725 —YiF
P A 2R BRI 2 IR L. S S ICFROSMNTE
J etk 24T -7 (87 bk, FEED T
MMz BN L 72) . mIFBEFEORFCMEZ A MY 7 L,
ENERI LT, ROHETHERLEREZIT- 72

2.3 > 7x5—€7vt4
24well 7L — b+ FCTconfluent 127 % F Ty L 72 (Ham
F12, 10%FCS, 400 ug/ m¢ G418), 42 T15 h# I a v
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Tissue in body must quickly recognize injury to response to the rapid pace of epidermal growth. In skin, the
epidermal cells must also react to danger signals from the surrounding extracellular lipid of the stratum corneum
spaces and immediately participate by initiating the wound repair process. The topical administration of lyotropic
liquid crystal on stratum corneum rapidly broke down the lipid lamella structure which would be recognized as a
wound without organ-change. This can activate a variety of biological processes. This study set out to determine if
the occur of the phase transition of lipid to neighbour different physicochemical structure can stimulate keratinocyte
cells and what mechanism is responsible for this response. Using small angle x-ray scattering (SAXS) analysis, the
response to the transient structural change of lipid was detected because it might result the diffusion of oil and/or
water from liquid crystal towards lipid lamella phase. Simultaneously, significant increase of the growth factors and
inflammatory cytokines were detected after the administration of liquid crystal. Not only the excess expression of
cytokines but also the extent of TEWL as the barrier marker of skin increased. These observations suggest that
the structural change of lipid can stimulate to trigger recognition of a slight injury in the wound defence and repair
response as homeostasis. This method actually succeeded the improvement of photo-induced hyperpigmentation

on human face.
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Development of intercellular lipids
(Iyotoropic liquid crystal) which can
induce skin regeneration

Rie Igarashi

Institute of Medical Science, St.
Marianna University, School of Medicine
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Fig.1 Histological researches of
topical administration of liquid
crystal. The dorsal areas of ddY
mice (male, 5-week) were used
as invivo. (a) non-treatment (b)
liquid crystal treatment (c) oil (d)
surfactant
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Fig.2 Dose dependence of liquid crystal. The dorsal areas of ddY mice (male, 5-week) were used as in vivo. (a) liquid

crystal 0% (b)
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each mRNA/GAPDH/non-treatment (%)
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Fig. 3 Expression of mMRNAs of several cytokines HB-EGF,
TGF-B1 for the proliferation and differentiation of
keratinocytes, and IL-18, TNF-a for the inflammation. The
expression of each cytokines was estimated the level of
non-treatment sample as 100%, respectively. The liquid
crystal 30mg was administered on mice dorsal areas, and
the tissue was taken at 2-day after one time treatment with
liquid crystal.
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Fig. 4 Change of TEWL degree after the topical

administration of liquid crystal on the mouse dorsal area 2

X 2cm?. 50mg of liquid crystal was administered one time
(n=5) .
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Laminin a3 chain, a functional key subunit of laminin-5, contains a large globular module (G module) at its
C-terminus, which consists of a tandem repeat of five homologous LG modules (LG1~5). Here, we show that a
recombinant a3LG4 and synthetic peptides containing syndecan binding motif within LG4 (A3G756) induced

keratinocytes motility and a MMP-9 expression in keratinocytes.

The A3G756-induced cell motility was inhibited

by an MMP-9 inhibitor and a neutralizing antibody of MMP-9, indicating the cell motility was dependent on an
MMP-9 activity. In addition, the A3G756-induced cell migration was also abolished by the presence of p38MAPK
inhibitor, but not by Erk MAPK inhibitor. Neutralizing antibody to integrin o5 as well as B1 could inhibit A3G756-
induced cell migration. These data showed that syndecan binding with laminin-5 «3LG4 module induced
keratinocyte migration, which was mediated by a set of molecules such as MMP-9, p38MAPK, and integrin o
5B1. These results suggest that the interaction between laminin and syndecan may have a significant role in

reepithelialization at wound healing.
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Keratinocyte migration activated by
synthetic peptide containing syndecan
binding site within laminin-503LG4
domain
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Materials and methods
1 Cell culture

Human primary keratinocytes were purchased
from Clonetics and maintained in keratinocyte-SFM
supplemented with EGF and bovine pituitary extracts
(Invitrogen Life Technologies). Keratinocytes were
used at the 2nd ~ 5th passage in the experiments.

2 Recombinant Proteins and Synthetic Peptide
Recombinant o3 LG4-5, LG4 and LG5 modules were

expressed as a chimera with human IgG Fc portion at

the C-terminus and purified as previously described with

a minor modification" ?

. Briefly, recombinant proteins
were expressed in 293 T cells by Ca-P transfection
After 24h, cells

were incubated with CHO medium (Invitrogen

kit (Invitrogen Life Technologies).

Life Technologies) for another 2 days, followed by
purification with protein A-Sepharose (Amersham-
Pharmacia Biotech).

3 Reagents

An anti-human MMP-9 monoclonal antibody (6-6B)
and a MMPs inhibitor (MMP-9/MMP-13 Inhibitor I,
444252) were purchased from Calbiochem.



7

FITC-conjugated anti fibronectin antibody (#4470-2504)
was from Biogenesis. MAPKs inhibitors, SB203580
and PD98059, were from Calbiochem. The MMPs and
MAPKs inhibitor were dissolved in dimithyl sulfoxide
(DMSO). Heparin was from SEIKAGAKU KOGYO and
cycloheximide from Sigma Chemical Co. The protein
concentration is calculated by the BCA Protein Assay
Kit (Pierce). Purity of proteins was determined by
reducing 10% SDS-PAGE and Coomassie Blue staining.

The following function-blocking monoclonal antibodies
(mAbs) against integrin subunits were used: P1E6
against integrin o2; P1B5 against integrin o3; P1D6
against integrin ob; GoH3 against integrin o6. All of
them were obtained from chemicon, Temecula, CA. Rat
mAbl3 against integrin Bl was a kind gift from Dr. K.
M. Yamada (National Institute of Dental and Craniofacial

<

Research, National Institutes of Health, Bethesda, USA).

4 Colloidal Gold Phagokinetic Assay”

Cell migration induced by synthetic peptides was
examined by a phagokinetic track assay, as previously
described by Albrecht-Buehler. Briefly, cover slips (10
mm in diameter) were dipped in 1 % freshly prepared
bovine serum albumin (BSA) in distilled water and
then in 100% ethanol and were quickly dried with a
hair dryer. They were placed into 24-well tissue culture
plates. The BSA-coated cover slip was covered with
0.3 ml of Gold salt solution (0.01% of formaldehyde was
mixed in the solution (10% of 14.5mM HAuCl,, 58% of
H,0 and 32% of 36.5mM Na,CO,;) with boiling) and left
undisturbed for 1-2 h to let the gold salt particles settle.
Following PBS wash, the cover slips were kept at 4 C
in dMEM. Plates were rinsed once with PBS before use.
Approximately 3,000 cells were plated onto the wells and
allowed to adhere the cover slips for 30~60 minutes, the
peptide was added to medium to induce migration. The
cells were incubated for 12~24 h, washed and fixed in
10% formaldehyde in PBS for 10 min. Three randomly
selected and non-overlapping fields (x40) analyzed under
dark field optics and photographed with a CCD camera
(Model VB7010, KEYENCE) and by a NIH Image 1.60
program. The migration was detected as an area without
golf particle. The migration index (MI) represented the
ratio of the area consumed by cell migration tracks to a
whole area of the field.

-503LG4 HIK T ¥ 7 U R R 7T Pk B R Mg e B s AL

5 RT-PCR Analysis of MMP-9

After 24 h stimulation of recombinant proteins or
synthetic peptides, total RNA was prepared from cells by
RNAeasy kit (Qiagen GmbH).
from RNA (20 pug) with an oligo (dT) primer in a total

cDNA was synthesized

volume of 21 ul by SuperScript™ First-Strand Synthesis
System for RT-PCR (Invitrogen Life Technologies). cDNA
(1l for MMP-9 or 0.1 ul for GAPDH) was subjected
to PCR for amplification. In preliminary experiments,
we determined the optimal number of cycles within
the linearity of reactions for each PCR product. The
cycle number for MMP-9 was 30 cycles and GAPDH
was 25 cycles. The primers for PCR are: The primers
for PCR are: human MMP-9 (1715-2129nt, Genbank™
J05070), forward 5-AAGCTGGACTCGGTCTTTGAG
and backward 5-ACTGCAGGATGTCATAGGTC;
human GAPDH (292-885 nt, GenbankTM J04038),
forward 5-CCCATCACCATCTTCCAG and backward
5-CCTGCTTCACCACCTTCT. Using these primers,
PCR was performed by the Expand High Fidelity PCR
System (Roche Diagnostics) at 94C for 4 min followed
by individual cycles at 94C for 30s, 58°C for 30s, 727C for
1 min with an extension step of 7 min at 72°C at the end
of the last cycle. The products were separated on 1.5%
agarose gel. The bands were visualized with ethidium

bromide staining.

6 Gelatin Zymography

Keratinocytes (1.2x10" cells in 96-well dishes)were
seeded and incubated for 24h. Cells were starved
for 24h and treated in 50ul of fresh medium with
reagents. Conditioned media were recovered, and
lyophilized. The lyophilized samples were dissolved in
nonreducing sample buffer (6% glycerol, 1% SDS, and
0.004 % bromophenol blue) , and incubated in 37C water
bath for 10 min. Samples were loaded on a 10% SDS-
polyacrylamide gel containing 1 mg/ml gelatin (BioRad
CoLtd.) . The gel was run in Tris/glycine buffer for 2h
and then incubated in 2.5% Triton X-100 solution for 15
min twice to remove SDS. To detect gelatinase activity,
the gel was incubated in reaction buffer containing 50
M Tris-HCl (pH 7.4) , 0.2M NaCl, 5 mM CaCl, and 1
mM ZnCl, overnight at 37 C . The gelatinolytic activity
was visualized by staining with 0.1% (w/v) Coomassie
Brilliant Blue R-250, 10% (v/v) glacial acetic acid, and
30% (v/v) methanol and destaining with 10% (v/v)
acetic acid and 30% (v/v) methanol. Protease activity
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was detected as translucent area in a Coomassie blue-
stained gel. The scanned results of gels were calculated
by NIH image 1.60. The values except time course
analysis were depicted as the ratio of the conditioned

media only as a control.

7 Immunostaing

HaCat cells (immortalized keratinocytes) seeded on
poly-D-lysine coated cover glass were fixed with 4%
paraormaldehyde/PBS and followed by incubation with
FITC-conjugated anti fibronectin antibody (Biogenesis)
at 1:200 for 1 h at room temperature. Photograph was

taken by Carl Zeiss LSM510 Confocal microscopy.
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recombinant proteins

A: Keratinocyte migration stimulated by recombinant laminin a3LG4-5 module. Keratinocytes were incubated on gold particle
coated cover slips without (a) or with (b) 10 pg/ml of the rec-LG4-5 module. After 24 hour stimulation, cells were fixed and
representative fields were photographed at x 40 under dark field optics.

B: Quantitation of the Phagokinetic track was calculated by measuring the Mls, using NIH Image 1.60. The data presented are

mean +/- S. D. of three independent experiments. *, p<0.05.

C: Dose-dependent manner of cell migration activity stimulated by recombinant LG4 modules. Keratinocytes were stimulated
for 24 h. Quantitation of the Phagokinetic track was calculated as above.
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Figure 2 ARNTF RERAWEEESIMN Y EL Y
A: Cell migration was stimulated by the synthetic peptides (192 ug/ml) for 12 hour. The
active peptide, ABG75aR- promoting migration was inhibited by heparin (30 ug/ml)

(column 75aR-Hep).

B: Keratinocytes were treated with 30 pg/ml of the scrambled peptide (S4) (a) or the
A3G756 (b) for 12 hours on colloidal gold coated cover slips, and photographed at x40.
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LK MMP 1 5THh S MMPI IZ{EH L7,

3 -3 A3G756 & B MMP-9 FEARH
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Figure 3 73X => aBLG4 and A3G756 (Z &3 MMP-Q MZEIREN .

A: MMP-9 activity induced by the recombinant LG4 modules (left) or the A3G756 (right). Keratinocytes
were incubated for 24 h. MMP-9 in the conditioned medium was analyzed by zymography (Upper). Lower,
pooled results of zymography analysis. S4, scrambled peptide.

B: The A3G756-mediated MMP-9 induction through an increase of mRNA. Keratinocytes were incubated
with 30 ug /ml of the A3G756 or the S4 peptide in the presence of cycloheximide (CHX) or heparin (Hep).

RT-PCR was performed as described in M&M.
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Figure 4 A3G756 | & 2:8EERIE IE MMP-9 & p38MAPK (Z4&k7E L TW 5 .

A: Dose-dependent cell migration. keratinocytes were incubated with various amounts of ASG756 for 12 h.

B: Time course of cell migration. Keratinocytes were incubated with 30ug/ml A3G756 (+) or S4 (-) for indicated periods. Data
presented are mean +/- S.D. of three non-overlapped fields from each cover slip.

C: Keratinocytes on gold particle-coated cover slips were incubated with the S4 or the A3G756 peptide (30ug/ml) for 12 h in
the presence of an MMP-9 neutralizing antibody (Ab) (20ug/ml), an MMP-9/-13 chemical inhibitor 444252 (inhibitor), 2mM,
or a mouse IgG as a control antibody (IgG) (20ug/ml).

D: Keratinocytes were incubated with 30ug/ml A3G756 in the presence of PD98053 (20uM) or SB203580 (30uM) for 12 h.
The value of the sample incubated with ASG756 was taken as 100%. Data are mean +/- S. D. of three independent

experiments.
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Figure 5 A3G756 ([C &L BEEIEA T T ) > BRI EHTLTWDB,

A: Keratinocytes were incubated with A3G756 in the presence of functional blocking antibodies. Mouse IgG for control (IgG),
integrin & (P1EB6), integrin a8 (P1B5), integrin & (P1D6), and integrin a6 (GoH3), and integrin Bl (rat 1gG2 antibody
mAb13). Data presented are mean +/- S.D. of three non-overlapped fields from each cover slip.

B: Fibronectin staining using HaCat cell with Carl Zeiss LSM510 Confocal microscopy. Original magnification, X100.
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Epiplakin (EPPK), a cytoskeletal linker protein, was originally identified as an autoantigen in serum from a
patient with subepidermal blistering disease. To clarify the function of EPPK, we performed slot-blot assays using
fusion proteins that included various wild-type and mutated EPPK domains. At least two of the 4.6 repeats in the B
domains of epiplakin were necessary for the binding of fusion proteins to keratin. The repeated structures of linker
domains were also important for the binding of EPPK to keratin in these assays. Similar but weaker binding to
vimentin and desmin was also detected. To confirm these interactions between EPPK and intermediate filaments
(IFs), we performed cell- overlay assays with fusion proteins. In HeLa cells, the distribution of fusion proteins in the
cytoplasm and their partial colocalization with keratin filaments suggested that the B domains are mainly important
for interactions with IFs, while linker domains might include multifunctional regions that are involved in binding to

IFs and to molecule(s) other than IFs.
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The function of epiplakin in keratinocytes
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Figurel

Schematic representation of epiplakin (a) and the repeat structures of the B domain (b) and the linker domain (c).

(a) Numbered boxes indicate B domains that are 46-70% homologous to the B domain in desmoplakin. The double-lined
linker regions and the five corresponding B domains (9-13) are almost identical (1). We performed PCR to generate
GST-B domain (8B), GST-linker domain (L8-9), and GST-B+linker domain (B8+L8-9).

(b) The structure of each B domain includes 4.6 copies of a motif of 38 amino acids, which is referred to as the plakin
repeat domain (PRD). The sequence shown is that of B8. When at least three amino acid residues are identical in the 4.6
copies, they are shown in green, while identical amino acid residues in the first and third or second and fourth copies
are shown in yellow. 1R denotes a GST-fusion protein that contains one copy unit, and 2R and 3R denote fusion

proteins with two and three copies units, respectively.

(c) The structure of the linker domain between B8 and B9, with 2.7 repeats of a sequence of 82 amino acids (1). These
repeats are lined up along the entire linker domain. L1R denotes the GST-fusion protein that included the first one
repeat of the linker domain (repeat 1). L2R and L3R denote GST-fusion proteins that included two linker repeats
(repeat1+repeat?2) and three linker repeats (repeat1-3), respectively. L3R also included a non-repeated structure (residue

2555-2612).
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Figure 2 The purity of GST-fusion proteins was examined
by SDS-PAGE.

GST-B domain (lane 1), GST-linker domain (lane 2),
GST-B+linker domain (lane 3), and GST (lane 4) were
separated on an SDS-polyacrylamide gel (12.5%
polyacrylamide) and then stained with Coomassie Brilliant
Blue (a). Proteins were immunostained with polyclonal
antibodies specific for the B domain (b) or with monoclonal
antibodies specific for the linker domain (c) or with
polyclonal antibodies specific for GST (d). Molecular
markers were included on the left side of a and b.

Figure 3 Keratin interacted most strongly with GST-B+linker
domain, less strongly with GST-B and least strongly with
GST-linker domain.

In slot-blot assays, the indicated protein or BSA (as a
control) was immobilized on membranes and then the
membranes were incubated with the indicated fusion
protein (GST-B, 1.0ug/ml; GST-linker, 1.3 ug/ml; GST-
B+linker, 1.6 ug/ml; these concentrations are equal on a
molar basis.) or with GST (as a control) and probed with
GST-specific rabbit polyclonal antibodies and HRP-
conjugated goat antibodies against rabbit 1gG. The
immunoreactive proteins on membranes were visualized by
chemiluminescence and exposure to x-ray film. The protein
loading was monitored with Coomassie Brilliant Blue
staining (CBB) or reaction using anti-keratin (right upper
panel) or anti-vimentin (right lower panel) antibodies and
HRP-conjugated goat antibodies against mouse IgG. The
immunoreactive proteins on membranes were visualized
described above.

Keratin interacted most strongly with GST-B+linker
domain and it reacted less strongly with GST-B and GST-
linker domain, in that order. Although vimentin and desmin
also bound to GST-B+linker, GST-B, and GST-linker
domain, in a descending order of avidity, the binding was
weaker than that to keratin.
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Figure 4 Denatured keratin decreased binding with GST-B
domain.

In slot-blot assays, keratin was immobilized on a PVDF-
membranes and the membranes were denatured with (lane
2 and 4) or without (lane 1 and 3) 6M guanidinium chloride
and two pieces of membranes (lane 1 and 2) were
incubated with GST-B, 1.0 ug/ml and probed with GST-
specific rabbit polyclonal antibodies. The proteins were
visualized as described in the legend to Fig. 3. The protein
loading was monitored by reaction using anti-keratin
antibodies, HRP-conjugated goat antibodies against mouse
IgG and a chemiluminescent reagent (lane 3 and 4). After
denaturing keratin, the binding ability of the GST-B fusion
protein decreased.

CBB
Stain

Figure 5 Repeated structures of B domain are
important for binding to keratin.

For slot-blot assays, keratin, IF fractions extracted
from Hela cells and HaCaT cells, and BSA (as a
control), were immobilized on a PVDF membrane.
Each membrane was incubated with 1.0 ug/ml of
GST-fusion proteins that included one, two and three
copies of PRD (1R-3R as shown in Fig.1), GST-B
domain and GST (as a control). The proteins were
visualized as described in the legend to Fig. 3. The
protein loading was monitored by with Coomassie
Brilliant Blue staining (CBB)

2R and almost 3R in the B domain were necessary
for binding to keratin, or to IFs extracted from Hela
or HaCaT cells.

Figure 6 Repeated structures of the linker domain are also
important for the binding to keratin.

Immobilized keratin or BSA (as a control) on a PVDF
membrane was incubated with 3.0 ug/ml of fusion proteins
(L1R, L2R, L3R and GST-linker) and GST (as a control), as
shown schematically in Fig. 1. The proteins were visualized
as described in the legend to Fig. 3. The protein loading
was monitored by with Coomassie Brilliant Blue staining
(CBB). L3R that included three linker repeats bound to
keratin almost as strongly as the entire linker domain, while
L2R and L1R to keratin bound less strongly in that order.
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Keratin - Epiplakin

Figure 7 GST-B bound to the cytoplasm partially along keratin filaments, although GST-linker and GST-B+linker
distributed mainly in dots in the cytoplasm in HelLa cells.

HelLa cells were fixed with 100% methanol and then were incubated with fusion proteins in 1% BSA/PBS.
After washing with PBS, cells were incubated with a mixture of anti-pan-keratin monoclonal antibody C11 and
anti-GST rabbit polyclonal antibodies, and then washed with PBS. Cells were subsequently incubated with FITC-
and Rodamine-conjugated secondary antibodies directed against mouse or rabbit 1gG.

GST-B(red)localized around the nucleus in the cytoplasm partially along keratin filaments (green) in HelLa
cells(B). Both GST-linker and GST-B+linker distributed mainly in dots in the cytoplasm(E,H) and did not
colocalized with keratin filaments, which indicated that linker domains interacts with other component(s) other
than IFs. Bars=20um
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Chromophores in skin tissue, such as melanin and hemoglobin, can be excited by irradiation with short pulsed
light, by which adiabatic expansion occurs in the chromophores and as a result, photoacoustic waves are emitted in
the tissue. By detecting the photoacoustic waves on the skin surface, we can obtain information on the distributions
of chromophores in the skin, which is an important factor for determining cosmetic characteristics of the skin. The
objective of this study was to develop a new modality for skin diagnosis, based on the photoacoustic technique. To
investigate the validity of this technique, we performed multiwavelength measurements of photoacoustic signals
induced in rat skins and human skins under the various experimental conditions. We used a transducer which
consisted of an annular P(VAF/TrFE) (vinylydene fluoride trifluoroethylene copolymer) film and a quartz fiber; the
film and fiber were coaxially arranged. Output pulses from an OPO (optical parametric oscillator) were coupled
to the fiber and transmitted pulses irradiated skins. Photoacoustic signals induced were recorded in a high-speed
digital oscilloscope. For human forearm skins, photoacoustic signal peaks appeared in the depth range of 0.1 - 0.2
mm, which were thought to be originated from melanin in the epidermis. The signal amplitude for the forearm
outside skin was higher than that for the inside skin, indicating the higher melanin content in the outside skin
due to exposure to larger amount of sunlight. For human palm skin, no clear signal originating from melanin was
observed, while signal peaks which were thought to be originated from hemoglobin were observed in the three
depth ranges: 0.3 - 0.4 mm, 0.75 - 0.8 mm, and 1.1 - 1.2 mm. Theses results suggest the validity of this method for

depth-resolved skin diagnosis.
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Interleukin-12(IL-12), one of the cytokines produced in UV-irradiated human skin, has been reported to prevent
UV-induced immunosuppression through the mechanisms involving enhancement of DNA repair. This fact let us
to speculate on the potential use of IL-12 for biological protection against harmful solar UV radiation. We examined
effects of exogenously-added IL-12 on UV-irradiated human epidermal keratinocytes, the expression of IL-12
in those cells, and UV-induced intracellular signaling molecules responsible for I1-12 production. The removal
of cyclobutane pyrimidine dimers (CPD) from the genomic DNA in cells irradiated with 100J/m* of UV-B (80p
W/cm?) was accelerated by the presence of human recombinant IL-12 at doses of 50 or 100ng/ml. Treatment
of the irradiated cells with IL-12 also resulted in elevated survival level following UV-B irradiation. When cells
were irradiated with 200J/m?® of UV-B, IL-12 concentration in conditioned medium for 24h post-irradiation was
approximately 12pg/ml, which was 10 fold higher than that in unirradiated control. Expression for IL-12A(p35)
mRNA was also increased to 2.4 fold over the control level in 16h following exposure. Both the I1-12 secretion and
IL-12 mRNA expression were inhibited by a JNK inhibitor and by an antioxidant. These results suggested that UV-
induced oxidative stress in the cells triggers activation of intracellular signaling, including a JNK pathway. Although
the downstream signaling is to be determined, activated JNK would lead to secretion of IL-12 through upregulation
of IL-12 mRNA expression. IL-12 then enhances elimination of CPD from damaged DNA. Thus, UV-induced
signaling pathways toward production of I1-12 are possibly a positive autocrine regulation of DNA repair system. To

potentate this mechanism may lead to a new approach toward biological protection against solar UV light.
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Fig.1 Repair kinetics of CPD (left) and 6-4PP (right) of HaCaT cells following exposure to UV-B (100J/ m ).



Post-irradiation time (h)

6 h 24 h
*
*
100 -
g 80F
é
o 60
[a]
o
2 40t
£
©
E 20
x
0
0 10 50 0 10 50
IL-12 (ng/ml) IL-12 (ng/ml)

1o 2—A1F 2 12 ICLBRIMRBEICRET MR

100

= UvV-B

5 80 +

= IL-12 (50ng/ml)

°

~ 60 r

0

®

I 40

S

2

S 20

5

»n O Il Il I
0 50 100 200

UV-B dose (J/m2)

* statistically significant difference (p<0.05) by student t-test
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Fig.3 Clonogenic cell survival of HaCaT cells in
the presence or absence of IL-12 following
irradiation with UV-B at various doses.
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Fig.5 Secretion of IL-12(p70) by normal human epidermal
keratinocytes in 24h following exposure to increasing
doses of UV-B.
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Fig.6 Inhibition of IL-12 secretion by various MAPK inhibitors and an antioxidant in 24h
following irradiation with 200J/f of UV-B. PD:PD98059 (MEK inhibitor, 100uM) ,
SP:SP600125 (JNK1/2 inhibitor, 20uM) ,SB:SB203580 (25uM) , NAC:N-acetyl
cysteine (antioxidant, 1mM).
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The earliest evidence of humans’ use of herb for healing dates back to the Neanderthal period. In the late 20th
century, with concerns over the iatrogenic effects of conventional medicine and desire for more self-reliance, interest
in natural health increased and use of herbal medicines again became popular. Among >20,000 herbal products that
are currently on the market, ginseng root is one of the most popular herbs. The name “ginseng” originates in the
“panacea (cure-all )”, and it exhibits varieties of actions, including modulation of immune responses, antineoplastic
effects, and cardio-protection. In addition, recent data show that ginseng has beneficial effects on skin-care and hair
growth, and ginseng is widely used as a cosmetology medicine in Eastern Asia.

Steroid saponin “ginsenoside” is the major constituent of ginseng: more than 30 ginsenosides are included in
ginseng. In this study, we examined effects of ginsenoside Re which exerts the strongest bioactivities. Ginsenoside
Re exhibits estrogenic actions in a dose-dependent manner. Estrogen exhibits its actions by transactivation of
various genes, referred as a classical genomic pathway and by membrane-delimited signaling referred as a non-
genomic pathway. Ginsenoside Re produces nitric oxide via the non-genomic pathway of estrogen receptor without
activation of genomic pathway. This is because ginsenoside Re has a bulky side-chain which interferes with the
co-activator recruitment. Thus, ginsenoside Re is considered as non-genomic pathway specific ligand of estrogen
receptor. Since estrogen is known to increase collagen content in the skin and proliferate hair follicle cells, the role

of estrogenic actions of ginsenoside Re in skin-care and hair growth should be examined in the future study.
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resonance energy transfer (FRET) ZHW/MEHI XD
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FNEFRET. ARVEVZHERIEIHETS05aT7 7 F
N=F =D 7 V— bBHREV2DIZT 7 AR S
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726

3. & ¥
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AFXF TG - FERMELTEREIN TV L,
DIEA AN = AL FFHGHHE N TV v, SCERIYIC
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ERAASZORBZLILFREBEEROD FANZXLA
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70 MREETEEALR T FES ) A RRER A BRI ST
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ETHIELIEITELY, AT FRX=F—%1) 7 )V— T
EWVieHlEZON, ZAMNIFT VYSHEEROT 5T
ZAMIEWHISEZALTEY, LBD IZHEALTH MK
Ay 7 21208 EWTE-0, a7 7 FN—F—
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Seborrheic keratoses (SK) are verrucous dark-brown nodules or elevated macules, which develop on the
face and the body mainly in elderly patients. They are often multiple in seborrheic areas and show epidermal
proliferation with hyperkeratosis. Lipophilic yeasts of the genus Malassezia are members of the normal human
cutaneous microflora and are also associated with several skin diseases including atopic dermatitis and seborrheic
dermatitis. We investigated the roles of genus Malassezia in SK by microflora analysis using nested PCR. Malassezia
obtusa and Malassezia slooffiae were preferentially detected in SK group. Aging and a lack of face cleansing are
important factors in the detection rate for both species. DNA microarray analysis in normal human Kkeratinocytes
incubated with Malassezia slooffiae for 24 hours revealed transcriptional changes toward epidermal proliferation,
keratinization, and up-regulation of lipid metabolism, which provide beneficial environments for the growth of

Malassezia spp.

1. #&

LA L 2 ) B E DX T AR E - T
W5 HAEDREICHEHIICZ % A RIEEALE (BA
TEVIE) 3L DAL ZHEET V5B, IRIRMEAILE DS
A L 2SI OEER S bR TW 505 TRkEMA
ALREIZFETGERIC 254 5 2 & 2 HEIMR UL O R T- b
ZOREICHEG L Twa EBbh s, IRIEMEMALE X EE
BOVITIRINBIO 720 F AFRFROG B L D %> TV DA,
PaistEfALIEZ TR LI L 72w E 2T 5 Hina i
B v, Ledto T NRIEMEAGE O848 2 B 5
MPICT B L EERILEAICBOTERTE 2 VIEETH
%o

&it. ~T Y F 7 (Malassezia) JEDT b ¥ —PERE %
RIS K OBEKN T TH D eV SN Lo TE
72V TRIREBALCAFATHIET B2~ 52 F THVERE T 5
F VA MIRHLTH,A YA M A OG5 WEFEL
B 9 % R 2SN S Twd > Y, R TIE.
HEE OB A I FTHRO7O—5% 74
7 (WM 35 & & bIc, FRCRERMICB VW TEA
PR L3 < IR AILENS % T 5 2 LITHK
HL. ZEAOHEEIZA SN RRIEMAILESL < T2 F 7k
DOMEZFRTze < T2 F 7RO BRI (IR 205
Thotzh T FTHIIEENNETH) 70 -5 D
FRNTIC & 72 - TR M 72 BB M 0E O 720 1R #81:

il

Malassezia microflora on the senile face
associated with seborrheic keratoses

Tomohiro Banno

Tsukuba University Graduate School
of Comprehensive Human Sciences,
Rokucho Skin Clinic

TERHEFIILZY)DIXSD2ENAONE, —J, &l
KFHLIZE>TRHEIN T F 7O rRNA EETH
WS & 2 WA 2 3R E S & O TN S iE 2 A
BHRAEFETHY Y, AR TIIEICZOHERZ AV,
WIZ, 9 FTICLoT FOFEEZHMIAED L H 12
EEETHRBRZZEAESEL0HDHFLHBT, DNAYA 7
o774 EHwC~Y I F TR L IF A b
DWEETa 7 74) ¥ T #{Fo7,
2. EBRFAE

2-1 WREBE

BRI A AN A8 5 mn DL E ORI ALREAS 6 2L 12565
% 60 %L LB L) bHEE M MR E Lz, &
B & LT 60 bl 1 Cdh % A BT MALE D D 7 v
TN T2 730720 BRI TR EOG ., ABR
RHEOBE L ik, AREHOAESR SIZOowWTHZT 5
Lrdic, BEHEREEE Y-~ 23 —-TFI2 X 5B TV,
BRI DAV O BRI AL (BRz. Wems. B2 L) 120w
gL 72,

2-2 Y7 F7OEMBEHER

BB O BRI AR Z B AR S 4 TH A4 b © (R
FIWW > — ) Wik DB RBOFEIEER Z R
TDNA ZIH L7z BEEFTHIONTV S 11 HOY T
Y F T D) HLEY ORI SIND M. pachydermatitis
E M. nana %L 9D~ I F 7I2OWT, rRNA #
{7 » IGS (intergenic spacer) & % i ITS (internal
transcribed spacer) FHIIZERE Lo &M~ T & F 714
BWe7TI4~— (F1) ZH\Tnested PCR 175 72,
WD 7-DIZ3 70T H—~ T FT7 /A IV FHE
B ® (BAMALS) 12X 288 PCRIC K 2 WER &%
PEH L 726
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2-3 BEBEMNEESTIF/ VA MBI IEETS

A7Zr7q40>9

v MEHE 7 9F /%1 b % Keratinocyte growth medium
(KGM) T# 3 /%y &t — ¥ F TH# L keratinocyte basal
medium (KBM) IZHi#iz R L 720 v 7€ F 7 ORAM
AT IC & 0 BRIRTEAALEE & B ) 2 ) BREDY T &
FTHEREL, ¥IF /734 beHRERLZDOEFER
HLELTDNAYA 707 LA ZHWTHIT L7z, ARIF5E
OHFFHETRLZ L IR 75 /4 M3l
RAEE B FRBl 2 RE SIS E D, 2D &) i
128 b %) BIRTIBEL % BAL$ 5 72 0 FEERHE & W] REtE
TTroF /%4 PR L b0zl s L7,
X TR F TGS 24 K% RNA 24l L. mRNA
B, cDNA ZH, cRNA A% £ THR OB RNA &
Affymetrix £t GeneChip (24 7 ¥4 ¥ —3 3 » L7z,
< T LT T IREGOMUI TR L T T RTOLEM %/
— L7 Y7 FVIFEE#EAL L, Data Mining Tool % F\w»

TTF—% Zhith, Wik L7z. Ml A B R EBL L E
RYEIETZBINL, o TREBICE DV AF LTI T 7 4
V7 L7z

3. % R

3-1 BREYABILECEHE

SEBIBE 17 % CEIER 766+85), W 174 (OF
WAER701+74) ZOoWTHELL, RHLREZ 2
FTWBITIEEBAEOEEN ST AEINE D -7 2
D& 9 BIEGITIE UIE LIEE A EBED S IR 1EALE
NOBIEE WD Z LD ) BRI A GE 3R R
DHONEL (K 1a)e BEABGERIIHRO L ZIITH
AU B &) THDA MRRTEAILE X B AE Z B0 8
. HEME, Rob &, SHE LR EIRIESRA N5
THEAEDH S (M 1b)o EAVEMERE & MR ALED
KAALTLOBESTEVLDLH L0, EKEHES S —
TR I—T CTHERET % & Ptk A b RR 2 v L FLEE

%=1 nested PCRICHW /= &#&E Malassezia BN T 71 <~ —

Species and Sequence (5' — 3') Annealing temp. (°C)

1st PCR for six Malassezia species (a) Forward ATCCTTTGCAGACGACTTGA 55
Reverse TGCTTAACTTCGGAGATCGG

1st PCR for three Malassezia species (b) Forward ACCTGCAGAAGGATCATTAGTGA 56
Reverse TCCTCCGCTTATTGATATG

2nd PCR for each Malassezia species

M. dematis Forward CGCACCTTGCGCTCCATGGT 58
Reverse AGCCTGGTTTCCCAGGCAGCGG

M. furfur Forward TGTGTACCATAGGCACCCAC 58
Reverse CACGGTGATAAAGGGATGCA

M. globosa Forward TCGAGTGCATACCACACTCGAG 57
Reverse TACGGTGCTTTCACGGTTCT

M. japonica Forward CGTATGTGGATCTTATCCTAT 44
Reverse TGACTAGTGTCGTAGGCACGGTA

M. obtusa Forward CATGGTCCATCTCCCACACA 60
Reverse AGAGAGTGCGTGGCGCATGGT

M. restricta Forward CGACCTAGTCGACTACATCCTACT 55
Reverse TTCGGAGATACAAGCCTCCAT

M. slooffiae Forward ACGCACGCTAACACAACGTG 60
Reverse TGTGCGATTCGAAGCGCACA

M. sympodialis Forward CGCACCTTGCGCTCCATGGT 58
Reverse GGTACAATCCCCAGGCAGCAA

M. yamatoensis Forward CGATCAAACTTCTCTGTGTCCAG 59
Reverse TGTGTGGGAGGTAGAAGAGGCA

(@) M. furfur, M. globosa, M. japonica, M. obtusa, M. restricta, M.yamatoensisyamatoensis

(b) M. dermatis, M.slooffiae, M.sympodialis
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TR (K 2b) A3d - 7o MR AF o M52 B e 1
AL & A OB OIS T 2553 H D (K 2).
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1 BEEEICEC ERMEALEDERE

a REPAXBBEECE U ZBRMEAILE b: BREHBALTSH
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a
M. obtusa

M. sympodialis

M3 ~7tF770-—50OEBENR
a: PCRICEZ2 I &F7OEMEEN b VOET7H—~7F
CFT /AT EEEM® ERWEY T EF T OHEES

felRMEAILIE  DRIEICDWLT

Wb OB EZ R S5, X 2e DEFNIIABTOBIZIZE
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MO~ T2 TF T HHRI SNz,

3-2 I IEFT7EOEEBNR

< J+tF 7D rRNA #EIEFIZDWT nested PCRIZK D
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AR ZHOAERETEY I F T ESHELE (K 3b)o

X2 BEEELSMCEC HEERMEALEDER

a: [EEDBEICZRT IIEREAILE b WHEZEERICSH
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BERE O T a7 4 — ) ERAENT O R E LK 21TRT . B
HCIRREAILE DD e WEFEHOBRE THHEED <
T FTHENRTO—F L Tz $EIZ M. globosa.
M. sympodialis. M. dermatis (I W% 8 U TR E
Motz (#3)e —Ji. M. obtusa & M. slooffiae \3IEB)#E
EREFIICBT AMILEDOEDPEETH 72 (M. oblusa.
M. slooffiae & HFEBIREIZ BT BB HIEHY 65% THEF D
361 EMAVEMTH HIEELHO~ T £ F 7 H k&
NHMEAH»H Y. LY B, HRBEL D ARR
HIEHO~ T F 7o Sz, T, EHEDD
HTWE, AREEH L 20T FT7HE R
HIRIDID - 720

3-3 DNAvVA//O7LA&AVWEEE Q774U T
M. slooffiae & & NIEH 779 F 7 A4 b % 24 W] I K%

L. DNAA7u7 LAz wCHEETRMHA 70
T 7 A YT Lize M. slooffiae &G r < F /7 %4 MidMl
H I B M 5 7% DNA SIS D 2 iz T oRB %
—FZHIMS &7, — 0 MR PRI o S BLIZ
KLz (B4). EHH0EAb 75 /794 b &
HiZTsrdntlibisd, 795 /%4 b b
R HEE SR L 72 (385). AMLICBT 210K 25
bt~ —# —"T> 5 transglutaminase 1, involucrin, loricrin,
filaggrin iX 2 f5LL L OBINTdH > 7245, small proline-rich
protein, SI00A protein, ;LB EH M REEETH 5 &
il kallikrein 3R E DO L HZ2 R L7z, oLl r 5
¥~ T 5 keratin 1,10 O8N &, AL GG O 2Bz 4
JEJECEICHEIT 5 keratin 15 DA L~ 5 F 7 &I
BRLETFIF /794 M5t a R 2 &2 BRT
%o Fizw EWCHRKEOr 5F /%A bAEAT LT —

xR2 WREOTOT74—IEXTLFTHEREBTER

No. s % X% %BE A® SL SK G S DRY F J O SI %
1 70 M 4% BB TER % o 000 [ J

2 73 M %% #® TER 2 % [ J [ J [ =hi
3 65 M %%k ®E {#EH z % ® 000 SD
4 75 M 4% BB TER F % ® 000 o0

5 81 F %% ®B wER % 3% ® 000 [ J ®

6 76 M 4%k ®B {#EH z % [ 2N [ J @

7 72 M 4%k BB {#EH EZ o 00 o0 o

8 71 M %% #® TERA 2 % ® 0600 ®

9 84 M 4% =®B {#EH z 2% [ 2N [ =h
10 79 F 4%k ®HA FMEA 2 Z | 2N o o

11 69 M 4%k ®B ATER 2 % e 000 [ J

12 75 F AR 258 AER P 2 o 00 [ BN

183 93 M AR 258 AER 2 o 00 [ J [ BN

14 86 F AR 258 ATER % 2 ® 00 [ J [ 2N

15 91 M AR 258 AER 2 00000 [ 2N

16 63 F ABR 258 AMER Z 2 o 00 [ J [ 2N

17 79 M AR 258 ATER % o 00 o o0

18 66 F 4k ®wHA (A LD [ J

19 65 M 4k ®H (A LD o 000 SD
20 65 M 4k B®H (#EH LD [ J

21 62 M 4k ®H {#EH LD [ J [ J

22 63 F 4k B®H (#H LD [ J [ J

23 73 F 4%k BB AER L D e 00 ® 00

24 74 F 4%k B®H {#EH z 4 e 00 Bt
25 68 F 4k B®H (#EH z 4 | J o0

26 66 F 4k ®H (#H LD | 2N o

27 72 M %k BB A™ER L D o 00 ®

28 62 M 4k ®H (#EH LD L N J [ J

29 64 F 4k B®H {#EH LD e 000

30 76 M %k &®H AERH L D e 000 [ J [ SD
31 68 M 4k ®H {#EH LD | 2N @ @

32 83 M AR 2B FMEH b D o 00 o o0

33 77 F AR 2B AEHR b P o 00 ® [ J

34 87 F AR 2B FEH b P ® 00 @

SL : Senile Lentigo (EAME&ZFEBL), SK : Seborrheric Keratosis (BgiRM4EAILAE),

SD : Seborrheric dermatitis (ASIRIERE %)
Byt REAR A ZEFESH V)

G : M. globasa, Sy : M. sympodialis, D : M. dermatis, R : M. restricta, Y : M. yamatoensis, F : M. furfur,

J I M. Japonica, O : M. obtusa, Sl : M. slooffiae
@ &
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x3 EBRYALER CBERICH T 5 BfMalassezialk D& H =

Detection (%)

Species SK HS
M. dermatis 82 71
M. furfur 35 18
M. globosa 100 100
M. japonica 12 12
M. obtusa 65 18
M. restricta 47 41
M. slooffiae 65 18
M. sympodialis 94 71
M. yamatoensis 18 12
SK: lERMALER (EMIEE)
HS : @&

x4 FRREHREES FOEEFREL

Symbol Gene Signal S.L.R. Change Function
CCNA1 cyclin A1 136 0.8 Up Cell cycle
CCNA2 cyclin A2 202 0.6 Up Cell cycle
CCNB1 cyclin B1 1305 0.7 Up Cell cycle
CCNB2 cyclin B2 697 0.6 Up Cell cycle
CcDC2 cell division cycle 2 788 0.5 Up Cell cycle
CDC20 CcDC20 541 0.5 Up Cell cycle
CDC25B cell division cycle 25B 412 0.7 Up Cell cycle
cDec2L1 cell division cycle 2-like 1 461 0.5 Up Cell cycle
CDKN3 cyclin-dependent kinase inhibitor 3 393 05 Up Cell cycle
CENPA centromere protein A 349 0.5 Up Cell cycle
DEEPEST mitotic spindle coiled-coil related protein 176 0.6 Up Cell cycle
G0S2 putative lymphocyte GO/G1 switch gene 365 1.2 Up Cell cycle
GTSE1 G-2 and S-phase expressed 1 62 0.5 Up Cell cycle
KIAAO165  extra spindle poles 136 0.6 Up Cell cycle
KIF13B kinesin family member 13B 58 1 Up Cell cycle
MAD2L 1 MAD?2 like 1 604 0.5 Up Cell cycle
MPHOSPH6 M-phase phosphoprotein 6 1218 0.5 Up Cell cycle
KATNB1 katanin p80 subunit B 1 663 0.5 Up Cell cycle

PLK polo (Drosophia)-like kinase 177 0.5 Up Cell cycle
BUB1 BUB1 257 0.5 Up Cell cycle
BUB1B BUB1B 275 0.5 Up Cell cycle
AMPD3 adenosine monophosphate deaminase 3 392 0.7 Up DNA synthesis
DNASE1L3 deoxyribonuclease I-like 3 115 0.8 Up DNA synthesis
RRM2 ribonucleotide reductase M2 polypeptide 911 0.6 Up DNA synthesis
UP uridine phosphorylase 226 0.8 Up DNA synthesis
H1FO H1 histone family, member O 811 0.5 Up Histone

H2AFL H2A histone family, member L 138 0.7 Up Histone
H2AFO H2A histone family, member O 2580 0.6 Up Histone
H2BFQ H2B histone family, member Q 343 0.5 Up Histone
CDKN2B cyclin-dependent kinase inhibitor 2B 253 -0.5 Dn Cell cycle inhibitor
GAS1 growth arrest-specific 1 228 -0.5 Dn Cell cycle inhibitor
GAS6 growth arrest-specific 6 796 -0.5 Dn Cell cycle inhibitor
GADD45B growth arrest and DNA-damage-inducible 317 -0.6 Dn Cell cycle inhibitor
RAB27B RAB27B, member RAS oncogene family 72 1.1 Up Ras pathway
RAB9 RAB9, member RAS oncogene family 867 0.6 Up Ras pathway
SSPN sarcospan (Kras oncogene-associated) 80 0.7 Up Ras pathway
NDRGH1 N-myc downstream regulated 3093 0.7 Up Myc pathway
NDRG2 N-myc downstream-regulated gene 2 233 0.9 Up Myc pathway
NOTCH2 Notch (Drosophila) homolog 2 332 0.5 Up Notch pathway
NOTCH3 Notch (Drosophila) homolog 3 319 0.7 Up Notch pathway

S. L. R : Signal Log Ratio, Log (Log2) Lt
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Symbol Gene Signal S.L.R. Change Function

TGMA1 transglutaminase 1 214 1.2 Up Cornification
IVL involucrin 622 1.3 Up Cornification
LOR loricrin 153 22 Up Cornification
FLG filaggrin 497 29 Up Cornification
KLK7 kallikrein 7 732 0.9 Up Cornification
KLK8 kallikrein 8 664 0.6 Up Cornification
KLK10 kallikrein 10 3174 1 Up Cornification
KLK11 kallikrein 11 488 1 Up Cornification
CDSN corneodesmosin 355 2 Up Cornification
ANXA9 annexin A9 56 1.9 Up Cornification
ARS ARS component B 161 1.7 Up Cornification
SPRK Small proline-rich protein SPRK 10986 0.5 Up Cornification
S100A4 S100 calcium-binding protein A4 278 0.6 Up Cornification
S100A7 S100 calcium-binding protein A7 564 4.6 Up Cornification
S100A8 S100 calcium-binding protein A8 12728 0.7 Up Cornification
S100A9 S100 calcium-binding protein A9 6634 1.8 Up Cornification
SCEL sciellin 186 0.7 Up Cornification
KRT1 keratin 1 3338 1.2 Up keratin

KRT10 keratin 10 4898 0.6 Up keratin

KRT15 keratin 15 823 -0.5 Dn keratin

COL4A1 collagen, type 1V, alpha 1 862 -0.8 Dn ECM

COL4A2 collagen, type 1V, alpha 2 1517 -0.5 Dn ECM

COL5A1 collagen, type V, alpha 1 305 -0.6 Dn ECM

COL5A2 collagen, type V, alpha 2 418 -0.5 Dn ECM

P4HA2 procollagen-proline 1925 -05 Dn ECM

PLOD2 procollagen-lysine 391 -0.5 Dn ECM

CSPG4 chondroitin sulfate proteoglycan 4 62 -0.5 Dn ECM

EFEMP1 EFEMP1 819 -05 Dn ECM

MATN2 matrilin 2 312 07 Dn ECM

SDC2 syndecan 2 52 -0.5 Dn ECM

DSC1 desmocollin 1 2101 0.8 Up Desmosomal
DSG1 desmoglein 1 2185 0.6 Up Desmosomal
ALOX12B arachidonate 12-lipoxygenase 170 1.7 Up Prostaglandin pathway
ALOX15B arachidonate 15-lipoxygenase 178 1.7 Up Prostaglandin pathway
PTGS2 prostaglandin-endoperoxide synthase 2 474 0.5 Up Prostaglandin pathway
PLA2G4A phospholipase A2, group IVA 520 0.5 Up Prostaglandin pathway
UGCG UDP-glucose ceramide glucosyltransferase 872 0.7 Up Lipid metabolism
AKR1C1 aldo-keto reductase family 1C1 3144 0.6 Up Lipid metabolism
AKR1C3 aldo-keto reductase family 1C3 758 1.3 Up Lipid metabolism
HSD17B2 hydroxysteroid (17-beta) dehydrogenase 2 105 2 Up Lipid metabolism
SULT2B1 sulfotransferase family 361 1.1 Up Lipid metabolism
GCH1 GTP cyclohydrolase 1 354 0.5 Up Lipid metabolism
PPT2 palmitoyl-protein thioesterase 2 129 0.7 Up Lipid metabolism
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Ul ) v 2 Z0BIETEBEITV W
T L7z 2OZED 7 FF %4 bAY basaltype 2 5
supurabasal type I2¥ 7 P LTWA I L ZRIEBT 5, {Y
BT 2 BETHIIEBM L7z (B5). FRiomfb
W& b7 ) MR PR o A S L 7240 - O BB I AS
WM TH L, STy ENA VRRKIEWT A b AL U ThH
% interleukinl ** TNFo.

B & Vinterferon B # =T OB HIIM L 72 (%£6),
—H r7F ¥ A - OREEIEM % 5 5 TGFB @
UK T L7,

4. £ %

iR AALREDR L L TV 5 EEEH 5 id M. slooffiae
& M. obtusa B EIN D Z LWL L, B EDOHEHIR
RN, LAL, STHBECH-> TH ARBZOEEIZ
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M. slooffiae 72\> L M. obtusa 3MiHH SN L ENE L, £
DERZHF LTV ) BIZIDLAZODOREIZOWTIE,
EW, TUEHOBE. AR OAHEIYFCEE RN T TH
52 EbRBRENTz, OF ) EHMNC W HAEA ML S b D
FIEFEAERTORY ETH Y, SREHOBEAME L, PhH
DBCHEREZ H W WHEDRE V. TTIHE STV
< F b F 7 ORI TR EICEED S PEZWRIZLT
BY., EBRRPELR L OTHRNIERHRE —MICHKTE %
WS, BB OB L) SO~ T F T M E NS
IS d %o ARMIEDOHEBRAITE W THEMPFHNITE
RO~ T FTHTO—F ERET HMENIDH - 7o §F
WO ROBMABEREZ TIE, MR LZEIHEO~ T LT
7 D9 L A S NTze I B IO N O N
DIFBDEFIC A I L b —Hrd Lk, TDLIHIC
ERIIHEIMCB TSI F 7O T =S IIBWTEER

x®6 YA MO CBEERTFOEEFRELL

Symbol Gene Signal S.L.LR. Change Function
CccL27 CTACK/ILC 79 1.6 Up Secreted, Chemokine
CXCL1 GRO a oncogene 739 0.9 Up Secreted, Chemokine
CXCL2 GRO B oncogene 90 1.1 Up Secreted, Chemokine
CXCL10 IP-10 485 1.2 Up Secreted, Chemokine
CXCL11 I-TAC 86 1.3 Up Secreted, Chemokine
L8 interleukin 8, CXCL8 287 1 Up Secreted, Chemokine
ILTA interleukin 1, alpha 2603 1.3 Up Secreted
IL1B interleukin 1, beta 1250 2.7 Up Secreted
TNF tumor necrosis factor 95 1.2 Up Secreted
CSF2 colony stimulating factor 2 138 0.5 Up Secreted
DEFB1 defensin beta 1 536 1.5 Up Secreted
EFNA3 ephrin-A3 120 0.6 Up Secreted
EREG epiregulin 134 1.6 Up Secreted
ST16 suppression of tumorigenicity 16 218 1.2 Up Secreted
IL1R2 interleukin 1 receptor, type Il 318 1.6 Up Receptor
IL1RN interleukin 1 receptor antagonist 2390 1.3 Up Receptor
IFNGR1 interferon gamma receptor 1 1925 0.5 Up Receptor
CTGF connective tissue growth factor 770 -1.2 Dn Secreted
NRGH1 neuregulin 1 170 -0.6 Dn Secreted
EGF epidermal growth factor 65 -1.1 Dn Secreted
IGFBP3 insulin-like growth factor binding protein 3 245 -0.6 Dn Secreted
IGFBP4 insulin-like growth factor-binding protein 4 206 -0.5 Dn Secreted
TGFB2 transforming growth factor, beta 2 o2 -0.6 Dn Secreted
LGALS9 lectin, galactoside-binding, soluble 9 58 -0.6 Dn Secreted
NESP55 neuroendocrine secretory protein 55 97 -0.8 Dn Secreted
SPARC secreted protein, acidic, cysteine-rich 776 -0.5 Dn Secreted
IL7R interleukin 7 receptor 123 -1 Dn Receptor

OAS1 2'5'-oligoadenylate synthetase 1
OASL 2'-5'oligoadenylate synthetase-like
IFI30 interferon, gamma-inducible protein 30
IFIT4 interferon-induced protein

368 0.6 Up

73 0.5 Up
559 0.6 Up
233 0.9 Up

Interferon regulated
Interferon regulated
Interferon-regulated
Interferon-regulated

S. L. R : Signal Log Ratio, Log (Log2) Lt



A X hAY-MERE®E Vol.15, 2007

WYL BbNDH, EETH DT EREOHED K-> ThH
Wa e e 225 0. BT L ) IRREE 2D %
FTWESLH, T LX) BRI AR OZ L b K&
GEREZEZ OND, FHERHAR G L7z ABETiae @k
PHRRRAELZ AT 2 EMEE 7 735X Th ). R
HEFFD 72012 A T3 72 CBIZ 2 MOFH S ThbITw
2o BHHIOERIZITAMEZEH L Z2WEDZ L THS. &
W 2SR R PR RS 1 2 I & 0 & B
WHIFETH LA BAELZ AT 55513 B L2 b 315 ER
PREFIAEH TR EMKETH L) 105, 4l ABEE
BEHOEMOR T F THRMENTDIZZD L) ZE R
VB Db LNy, AR CTIRRIEALE & O A
Bebiiz M. slooffiae & M. obtusa \Z2\WT b Hibiz &
b 7 9 IR O TR TTAE R A it & V> 72 PR 0 RN X 0 3
MLTLBdneEzoNE, IS 2HHEIIBEZ S R
HERMEDPMOI T T THREL ) HVOTHS ) Af
ZETI ERZFTDITHRET L TR wds, 4ER W LEEHRIC
BWTHMH20HHTRIIMAGBATE2WEEER. A
BLTOAREESHEHLAVEEE. D 2 WfE)NE
FLOEHETRIESNS XS TH D, T2, RO
I B ARSI 2RO L VAL TEP S LI LIE M
slooffiae M E 5,

A CERI L 72 nested PCR % Fl W 72 HAHIEAT 1£ 3 <
FTHEMMLZDIOTHY, WERZREET 23D TIER V.
Z 2T M. slooffiae & M. obtusa D’ S NIHEF D 9 B
2OV T I/ B ETH—< I F T Eoan=—%
FNFIULEIT 10 ELER L € PCRIBICTHAE DR L 72
LA, B 8ED M. slooffiae THVY ., 20 Hpan=
—DBRMPIIE M. obtusa \ZVEDH otz 2O EIF
M. obtusa £ 0 M. slooffiae 7S E=ICIEBRIIZZ VW &

BRI 5, UEOE,AS, DNAYA 707 L 412X
B IEATIZIE M. slooffiae % #EIR L 72c DNA~X A 707 L
AL BEETO T 74 ) Y 7TORRIE. M slooffiae &
LB L7227 5 7 4 b shghE & SLOW I h ) &
ERRRLTVAe IEFORBZIZBWTIRIERD T 7 F
YA MEIBGEVETH A5 HRE D SR EA~» T T
FF A B AR LA bR BT A & LB IR
FHRBORE LSBT ST, L2dio T, W& 5bid
FKRENOLBIHFRN M OBRTH 505, Stk
SN B RIEVEMALIE D 2 R 4 I F A 402 L 7 itk
FALE T & b E DITLEL T b 2 Embn
TWh, 127210, 4SS N3 M. slooffiae &
rIF A M ERERL L 4 KHBEOLOTH D,
GEBRIZ M. slooffiae \ &G L7 FRPERWICED L 9 &
AL RT OPEIAHTH B, F 72, GBI R AL R E
BT ORBEACIRWEE TH o7z L L, BMEE
IETHoTHENDREMNCDO>TRRELELEEr I

F ¥ A AR S AR L T 2 EAD
AH0b LN, DF DTEALIZE Y M slooffiae 737
U— 5 OEMNEME 2 ), ZOREIEr A2 SEEICD
7z o THEbE T AUSTRIRE A LAE D FE AL THE OV Wl BB As
Hbo EE REMIBMABLEWIETELEHDDOERHT
FRE DL UNRIRIEDIE R 25 %5 255, o &
SWONEIE L 7= #2513 M. slooffiae 3 sh 5, »
EHA VREFEWT A NI A VOB EI R E T
Holz, TOZLIFYT LT THAEBICHEHEWII 70—
FTEBEL T ETHEDR L WSS, HFE D ITHROEK
FEASE Z AU, BERTH L HMMEABIE L TL T 9 P RIEIC
Lo THREWEIMM O S HIZHRE N TL £ 95 el
WEL GNP OThHb, KEWLT A M4 ThsIL,
TNFa, IFNy 2 RBIREDEROR L LT X IF 7 A b
KBWTEHRBETEZELSE2 7Y, L1 130
WDHA SAA U THY, 7 I7F /%A FOMGEIZH Y
57259, —), TNFa lZ&EEREE HITTrSF )
F A FOEPNIZRIITIS U THb v LIIESED 720 D
BIEFHRBZHEM T 25 M. sloofiae \JEG L7247 5 F
J A MR R B g 2 IR A F o 38 Bl & UL
S 775 734 MIAfbictEvt K5 2 MMEH
ke DOMNBHINGE 2 0w L TR AR AR ISR EDOIRE
EEEeb. Lo T IREEREOH VS T F T
IZE->Tik, REZEBICEOCARBIIBRTOERLE LRSI,
M. slooffiae (377 5 F /7 %4 b OBEIETRHEAEZNLT
FhzH, Ak, IRERHOTRCEILMESIEL L TH
SOMBEREZAFIENTVEDONE L,
AHFZE TIRIRIRTEAILIE & M. slooffiae B X O° M. obtusa
OBEAVRIE S N2h% s 2 WO MBI i, M
A BREEBHEE & ik ABESK DX 5% E4 Ko W25
RLTBY, =TT 7 OHFENLT L b IRlEtEALiED
FECHEEE T2 LOTE VOIS La v, IRk
PEAALRED & 5 IIRREDIE A E 243 5 RETIE M.
slooffiae B L N M. obtusa WEBLRTWVWEWVWHI T L LD
BICAHD o DF Y R AN EA LR IC A L7z
WHetEd H 5o BEEMIRERTH S & ZiHT 511X
[y ROFEA] 2z S 23ISR 5%V, b o LEH
A LTEHERMBN 2T L &b, NLRESLTEE
B 7 EAOIEFFEERD 17 > TH & IRIREMALRE O KR
REEP O BVLEND L, iy WHORERZT TR
TV AL PCRZEIZKZERNFNINGLETH D, &
. BHOWET7 NE—UEERICBIT S~ T FTHEMHED
FEM 2 AR TR 2 T W T H R T IEOENIS
FVREMEZRTHELEDLLEVIRFEEREL TV
0 R BT D FEOBIZE T AT 3 5 AT As B2
b L, SHIEEICFELITH 2 HHIHICOWTY
tF T RO WA % 4T o 7225, SRIVROEEZ RN T 5
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7Z2DIIZIEELITRIC BT AT O L E b b w7
E DI TN NI IEAILTED S 5§ Rl 2 LIX LIS
B9 2D TZD XD BRREGNC S RO 217> TV & 72
Vo

PCREIC & B~ T & F 7 WAHIBATIZ D W THA K 2 45
HE LT 20 WG IR R A A 2 B O MR
BASRB AL T HFEMIEHR TH B FIERFAMRE
FHARFZERF O 78+ X & ARWFFEI S0 U Tian T3\ 72
Zniza Ak b a Y — i ZEREM NI E#H 2 L E T
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Elastin (ELN) is an insoluble extracellular matrix protein and the core protein of the elastic fibers that provide
elasticity to elastic tissues such as arterial, lungs, skin and ligaments. It is secreted from cells as a soluble protein of
approximately 70-kDa referred to the extracellular space as tropoelastin.

The purpose of this study was to investigate the elastic fiber assembly in human skin fibroblast cells on two-
or three-dimensional culture. We demonstrated elastic fiber assembly on the neonatal normal human dermal
fibroblast cells (NHDF-Neo) or the adult normal human dermal fibroblast cells (NHDF-Ad) Immunofluorescence
staining showed that NHDF-Ad is difficult to make elastic fiber in contrast to NHDF-Neo in two-dimensional culture
resulting from the activity of tropoelastin degradation is high. Furthermore, the formation of cross-linking amino
acid in NHDF-neo significantly increased by the addition of recombinant human tropoelastin (HTE) . On the other
hand, it was not able to observe the elastic fiber assembly on NHDF-Neo in three-dimensional culture. In addition, it
revealed the gel greater contraction in the presence of HTE.

Taken together, these observations contributed to the clarification of mechanisms of elastic fiber assembly on

the dermal fibroblast cells in two- or three-dimensional culture.

1. #&

PEREIEFBE - BB - BRI DR ST wbe B
(& ECETEBMIIE., BARR. % SR 2 ReGE
Do bH MEROKETIIBEMHE (27— ) Lk
WikE, T oOMoOMEIA< B v 7 ATHE I TV S, B
JEURBEAE <0 AL AIRAE | X B OIS J0H L T 2 HE 2l 2
DIESN, JLoiRY LHTIDS L THHIENY TR, K
JHOEEIDREC Do TVD, FFIT, T AF VIFE
JE M A% EOMBE RIS CAAE L, B odRe L
THEGKREZ R LTS, BFIIFEROKIZ > T
BO. WIHRHEIZE S5 S3NTWwD, Ladio T, 1t
ARV IS 722 AR LOAHINT %, 2D X5 i
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X BB OBALDT S B R OB b F L v &
ZzbNhTwh,
I5AF I, BilATHLWEE N O RTZ S ZF

& LTz e nzte. bakRZ I AF V5 F0H
CHEA 74700y =174 7 ¥ =5 LIFEN D8
&/A?Ek@*%mﬁﬁﬁm S &M% & 95 Lysyl
oxidase |2 & AT W F 721355 T HAAER L O WAL 2 #% T
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WBD T T AT VMR BT BN OB OV T

Analysis of elastic fiber formation and
the cell functions of tropoelastin on the
skin.

Hiroshi Wachi

Department of Clinical Chemistry, Hoshi
University School of Pharmacy and
Pharmaceutical Sciences.

i, IZEAEHE STV ARV, EE, #EE ER I
(Pigmented Epithelial cells: PE #ifil) =5 X F >~ % g
BT 7074 TIYNR) IUNVFF I F—EREEL
TWHMRIC T T AF VAT 2 EAOEARLCHIEZ Mo
RILFGAFVORMIE D, =T AF V% ffIEE LY
o CHERR T 5 &3S, =T X F URHEREIAE ORUE T X R
THALITAEY VOREDT I JBANICEVALNE %
572, 22T AFETIE, MBEAPEERIS ATV
% B2 A SE IR LB L, 2 KOeRE RIS BIT AT A F
REHETE A9 A s OB L 3 IR ICBIT A b
RILTAF ¥ DFEEND VTR L 72,

2. ¥ &

2-1 FEHE

PURIZBI L Cid anti fibrillin-1 polyclonal antibody, anti
His-G monoclonal antibody & Invitrogen (Carlshad,
USA) %5, anti tropoelastin monoclonal antibody (MAB2503)
i% Chemicon International, Inc. (Temecula, USA) #*5. Alexa
Fluor 546 goat anti-rabbit IgG, Alexa Fluor 488 goat anti-
mouse IgG (& Molecular Probes (Eugene, USA) #*5 HRP
conjugated anti mouse IgG antibody ¥ Amersham
(Buckinghamshire, UK) 2°blEA L7z, sABICBALTIE, 2
F—F VR Ry MIFHE T F ~ X ), Human TGF-B1
IADEAEE X 1, Protease inhibitor cocktail tablets 1% Roche
Diagnostics K. K. (Japan) XblEAL7Zz.

2-2 HlasEs

ER e MEHARERME (NHDF-Neo) 8 & UIEH
N AR (NHDF-Ad) 3% 79354 F X AL
720 2 KICHE#E X, NHDF-Neo 3 & U° NHDF-Ad % FBS



(Biowest). L-glutamine. Penicillin-Streptomycin., MEM
Non-Essential Amino Acids. Sodium pyruvate (Gibco)

% & T 10% FBS-DMEM 5 CHi 8 L 720 3 RIuki 3813,
NHDF-Neo # 2 7 — 7 » 7 )VIZEHE L. 10% dialyzed-
FBS DMEM TH:38 L 720 F 720 N Kl 6 X His 23l

L7zKEwsiz e b baRz g 2AF >~ (HTE) AT
L7208 TR L 22 b o & w7z Vs

2- 3 HERERe

4% Paraformaldehyde T % L 72%%. Block Ace (Roche)
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K (RY)Z7a—F)v) TUHE L, Alexa Fluor 546 goat
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TALH L, SOGAAZBAMER I T8I L 72,
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4 RNA 3 AGPC #: T i L 72". RT-PCR & 1 u
2/10/f D% RNA 1210 mM dNTP, Oligo dT % Zh2Zh
1 FOMAH D% 65CT5 M #EM%k, KkETS
SRz £, 212 5% 1st Strand buffer 442 .
100 mM DTT 2£ . RNase Inhibitor 1.6 #iNz 720 243
[l 37CT7L A4 »F2~xX— b L. Reverse Transcriptase
(M-MLV) % 140 12T cDNA #4 L. &m0
B 794 =% HWTHEETZHEIEL 2.

2-5 xRarjAavrary

K i 2 30% MMy &= A THAMNL 2.
Laemmli sample buffer (1% SDS. 5% glycerol. 0.01%
BPB. 01 M DTT &4 0.0IM Tris-HCl pH74) %z T
BRLZ DY TV Lz YT NET5% K1) T
JONT IR VTR Lz, = botibo— 2R
WS L72%. 5% AF LA 3I VT &40 T-TBS (50mM
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P 720 I, PiHISGHATRIEL, ECL™ F v b
(Amersham, Buckinghamshire, UK) THit L7z,

2-6 FEE7I/BTEE

B3N & #7221, 6N HieT 110°C. 18 MR bk
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F 4 2 K2 Starcher i I1ZMRIE L, B HICHE->TT V4
A8 T4 1Tk THEL
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2-7 IZRFHh- -T2 FX—-V>%E

SWILKEE L 727V E <A IV BRIV ATRER, 897
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3. # X
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BT BITRF MR
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kb9 25 #i#EEK %, Pl Elastin Hik & B
Fibrillin-1 Hi/& % v CHOGRE G THERR L 720 HTE
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52 TEA, NHDF-Ad TlET 5 A F Vil % 13 &
AETERT B ENTE R o7, L L. NHDF-Ad (2
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NHDF-Ad

A

Fibrillin-1 §
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1 NHDF-Neo & NHDF-Ad(Z 35+ 3 HTE RN (A) . 30 (B)
WCEBISRFLHELU T TV OENRERE
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EELRTIATIV) Y —-1R74 7)) V=5, BEEKICE

FER)INIF V=L L KBETHRBUIKE REIR
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T 3FM HTE OHEEM
W12, NHDF-Neo B X 08 NHDF-Ad @ 2 K ICH: 2500

250

200 - bk

150 -

100
%

—

50

0

Ratio (pmol D/ mg P)

non-treatment 10 pg/ml 20 pg/ml

Recombinant concentration

2 NHDF-Neo DHTE R H T D357 3 / B, Mean+S.E.
(vs. non-treatment, Student

(n=38) . * P<0.05. ** P<0.01
t-test)

NHDF-Neo NHDF-Ad
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Lysyl oxidase
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& 3R
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SeH % NHDF-Neo |2 HTE % RN W % 25 2 F 7 -
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WHERTE o7 (H5).

260kD —

155kD —
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43kD—
36kD— _°
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43kD — [ e == &
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2F DR
P 7AF7—t14>kE%—



35 NHDF-Neo D 3RTIFEHICEITHIIZAF>
BEE 2 N EDEGFHEE
BWILHETHO LT AF VB AHERR T & 2 VRN

T 5720, 2R L SRR ICBIT AT A
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BEMAH 5 b L5 AF VO FREESFERETE 2, LA L
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Somatic cells from patients with Bloom (Blm) syndrome show an increased rate of homologous recombination
and therefore, results in generation of bi-allelic mutation from mono-allelic mutation. We have used a tetracycline-
regulated Blm allele (BIm") to introduce bi-allelic mutations in ES cells (5). Phenotype-based genetics is now
achievable and raises new possibilities for identifying novel gene functions.

Although we would like to apply this system in mice or their somatic cells, addition of doxycyline (dox), an
analogue of tetracycline, to BIm'" mice did not result in sufficient reduction of Blm expression because of leaky Blm
expression in vivo. This leaky expression has been markedly reduced in vitro by using a tetracycline-controlled
trans-silencer. A new tetracycline cassette containing the trans-silencer gene was constructed and inserted into
the Blm gene to generate a new Blm allele (BIm"™") in ES cells. We tested the dox-dependent regulation of Blm
expression and possible introduction of bi-allelic mutations in mice or their somatic cells derived from the ES cell
line bearing BIm"“"" and found that sister chromatid exchange (SCE), a hallmark of Bloom gene deficiency, was
markedly increased in lymphocytes derived from mice bearing BIm*™" alleles, suggesting that efficient bi-allelic
mutations have been introduced in mice.

We reported that Sleepng Beauty transposon (SB) jumps efficiently in mouse genome (1) and SB-mediated
mutagenesis is possible (3). Moreover, we have been recently reported potential of SB for comprehensive
mutagenesis (6). Since the SB transposon system has a unique feature that can introduce various mutations in
somatic tissues, this allows us to search for many novel gene functions in a single mouse.

Combination of the two systems described above opens a new research field for “somatic cell genetic biology”.
In this system, SB-mediated transpositions cause many mono-allelic gene disruptions in somatic cells followed by

the introduction of bi-allelic mutations from them.
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Generation of a novel system for
functional analysis of genes involved in
growth, differentiation, and cell death in
epidermal cells

Junji Takeda

Department of Social and Environmental
Medicine, Osaka University Graduate
School of Medicine
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Piebaldism is an autosomal dominant genetic pigmentary disorder, characterized by congenital white hair and
patches located on the forehead, anterior trunk, and extremities. Most piebald patients have a mutation of the Kit
gene, which encodes a tyrosine kinase receptor involved in pigment cell development. The white hair and patches
of such patients are already completely formed at birth and do not usually expand thereafter. This stability of
pigmented spots also applies to K" and Kit/* mutant mice. However, 2 novel cases of piebaldism were reported in
2001, in which both mother and daughter having a novel Val620Ala mutation in their Kit gene showed progressive
depigmentation. To prepare an animal model of this mutation to explore undefined functions of KIT signaling for
maintaining pigmented melanocytes in the skin or more specifically the integrity of the melanocyte stem cell system
in the postnatal skin, we produced transgenic mice expressing Val620Ala Kit. These mice well mimicked the white
spotting pattern of patients; however, no change in this pattern was observed after birth, even after increasing the
transgene expression by various means. Here, we report the unexpectedly extremely stable maintenance of the
melanocyte stem cell system under stringent conditions for KIT signaling.
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Establishment of animal models for
piebaldism by the regulation of
melanocyte stem cells

Takahiro Kunisada

Department of Tissue and Organ
Development, Gifu University Graduate
School of Medicine
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LI, & bOFEGE BT 2R ALK L Ao
725, AREFgEo B TR MILORgH - 5k - MR L
TV OPDEPHSN IR o7 T3, BEMLoSA
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EBRBTOHARDOY A XH 5 WIFHEREICE cKit ¥ 7 F v
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LIZAEU 7228 cKit ) # v KTHhAH SLF il F8 8z
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FAENEWGAERT X)W kol EXOND, 1272
L. COBATTLAEBOAROELIZA SN0 7
<7 ZADY4A. SLF OFBIIERICB LTI EUICHE
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FRESE ok o (0 SR M N 56 A v B2 R o0 I i PH & RS 8 L.
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DOEFEMIEIE, BETHRETD ST EBEITH LT
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bEZOND, EFOFMBLE, EBEORXT /A b
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BV LN, ARPHRBE L EVWKEREREEZ O
LHTHbH,

FBED 5 \VIEHE R Ex &, Rl ey &
V) BLRD SHEIRD 7 TR 2 . G D 5 WIE PR %
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fLE VI BIETIE, WA —P—1CL B FuyF— Yl
T BT v F 12 A DNA % H 72 500485 L v A
F=rvay hu— ViEOERLIZERNTIER T 505
o M RN O By FE & A3 2 R O B BIAAAE L
T\, ZORPMIE, EFIVEMEE L AR D VIZHE
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{ERERHEIC X B i B LAl R T ¥ 74 7 ORI IG TEIE

B RFRE FRERARAL AR, B R A BRI e R R OB o3 i

WHEETT, WAL ST, hiEseksT, tREOBTT, MRl BT

A E-RRTT, iR EETT, BAR SR

Cosmetic therapy was believed to improve the quality of life (QOL) in women including senile dementia patients.
However, the mechanisms of cosmetic therapy are not clear. In this study, we examined the psychosomatic effects
induced by the cosmetic therapy in senile dementia or healthy elderly women. Thirteen senile dementia
women (mean MMSE: 20.3, mean age: 84.2) received cosmetic therapies conducted by 2 college student volunteers
every week for 3 months (total 12 sessions). Twenty-six healthy elderly women (mean MMSE: 26.6, mean age:
70.1) took cosmetic learning class to master self-cosmetic behavior, every week for 1.5 months (total 5 sessions) On
every week, senile dementia or healthy elderly women were evaluated on their physical and psychological status
for the short-term effects (STE) of cosmetic therapy. We also evaluated the status of senile dementia women and
the volunteers (mean age: 22, women) or healthy elderly women before and after the series of cosmetic therapy to
examine its long-term effects (LTE).

For the senile dementia women, 1) the moods assessed by face scale were significantly improved; diastolic blood
pressures, pulse rates, double products and the temperatures of cheeks significantly decreased; the temperature of
palm significantly increased as STE, 2) depressive moods and anxiety significantly decreased; feeling of well-being
showed tendency in increased only in high public self-consciousness persons. On the contrary, cosmetic therapy
showed no clear effects in volunteer women.

For the healthy elderly women, 1) the moods assessed by face scale or NRS were significantly improved; blood
pressures (both of diastolic and systolic), pulse rates significantly decreased; the temperature of palm, forehead and
cheeks significantly increased as STE, 2) the moods significantly improved,; felling of well-being showed significantly
increased; increasing of feeling of well-being was not influenced by character, employment or commencing time of
skin-care behavior.

Our study showed cosmetic therapy activated parasympathetic system and improve the mood in both senile
dementia and healthy elderly women. The effects in healthy elderly women (self-cosmetic behavior) exceeded that
in senile dementia women because LTE were not influenced by character.

Cosmetic therapy seems to activate bodies and spirits of both senile dementia and healthy elderly women as
STE, although LTE is limited in senile dementia women.

1. #&

[EbE] (B9 2 LFFIEZEL 20 L ORI Z DIk
LS, #H%PICHRELWREZZRT . LIS~ 0.0
HER»H B LR, {LHEICHER 2 £ D 7-01% 1985
412 Graham & 2MEBED ERIR R T IZ DT O FHFE % 58
TL72ZERniaE Y, MLk &v ) Fre sz
EcE o7 (BTEF, 2001). HARTIEESE, [Mbhifs:]
ERBHREEDO—D L L TEARERER 71— A %D

il

AL DB R B EDORFEOBI T AR b kD72,

Spiritual activation induced by cosmetic
therapy in senile dementia women and
nursing volunteers

Sumiko Yoshida*, Saeko Arakawa, Mie
Nakahata, Keiko Tuchiya, Michiko
Sakuyama, Kenichiro Ishizu, Hideo
Anbo, Takashi Ueno

Department of Health and Welfare
science, Faculty of Physical Education,
Sendai College

Division of Clinical Psychology, Graduate
School of Education, Tohoku University
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LV EREREL TN D,
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WX oTHERZYEHET A E2HME LT T3
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18, 2003).
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DRWEEZ 52 5 LE L. AR TR, SRHE S
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WA LRE & i L 7.
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ALWEZ T MRS V7 4 TSR L CQidfbhifEse 7o
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MiL7z. F7z. ALMEEE TV 75 AETHRIZIEA V¥ B2
=12 XD AR A Al L 7o AR A BRI L 72,

2.2 EBRSKREEWHREL TR
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REFRBD A B DJLMEETRIEL, 65~ 75 MDE
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BTERWIEE Lz, % 1E MMSE 55250y 22
HUETHY, BAEDIERIEZ: C H SN TE L H T
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cRAE

HEOH LN IH I EEET 1 7T ARIAHNIC
Table 2- 1R L2 REEE AL 2 FHE L7z, Rif5ET
i MMebEE] ELCHIBL Yy ¥ a v 15K, Tid
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DOTUTTLEL, WHRNIZIZ—ATLiETE A L %
HECIREZ T 7. MBEDV S o720, 26 X% Hi
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LCHRIOX Y ¥ a YEiRICLLT® Table 2- 212/R L7
RELBREZERL, WHEHET 07T LT, Table
2- 3R LZREEMAZER L. &%, {bhEH=E
DEME EBEDOEFOEALD 2 HemogMEHE & L,
ZoME7 ) — b= # WL PHEENA VY2 —%
FEhE L 7=

2.2 &t

WEHEIHEETY 7 + SPSS (Windows, version 11.5]) % H
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me L.

2.4 fREERE

COMFRIMIA KA ER ZO TAROT, #F5EwHII#
WAFZEDBRE % HH & SCHISTHa3 L, CHEIC X 5 [H
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cBEODEY Y a3 EIEDOLESR

Face Scale i3{&F (p<01, Fig. 1), ¥EMIMmME, IR
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3rAMoOTa 77 AEiRICOHED - AR EICE
BRI ED SN Loz AEERRE O
MAKEL LT, HAOBEEE o HLAEZA
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ZALIE % 5728, DT O X9 RIEMEAE S/
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GDS #&fEhk (E#E DM S D) , kR STAl (FR) |
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1 | BEERE (AMBEW)
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- GDS #E#EhR (Geriatric Depression Scale shorted version; Sheikh
and Yesavage, 1986) : EFED S DRD-HDRE

- #i R STAI (State-Trait Anxiety Inventory-Form JYZ; FEEE (X ),

2000) : ALICEAT 2 RE

PGC €5 — L RE @iTHR (The Philadelphia Geriatric Center
Morale Scale; Lawton, 1975) : TEINERREZAT T 2 RE

- Face Scale (Lorish and Maisiaku, 1986) : 1 »* 5 20 £ TH—&
DRBBAEDA XM S5BRDORRIEVHDEERT 255
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- BAEEMR SDS : #1524 2FHE T 3 BCFFERE (f8H - /I,

1983)

Face Scale, NRS, #hk STAl (4F4FR%) , PGC £
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BRAKELEBE, BRPORAENTABMEPERES €S, HiE
PEVEERPPRV EERT.

- WHO-5 & 2 EE IR B8R (1998 £ E bk ) (WHO-Five Well-
Being Index; Awata, S, et al, 2006) : 5 DDEZENEF % 55T L
TEtET 3. AE0&EHEIEF0~25 27T, 0/=I3 QOL (Quality of
Life) PERBARTHDIZEERLTHY, 25 5IE QOL P HEHR
PWTHdZEERLTWVS.

-SF-8 H & 52 KR (The MOS 8-ltem Short-Form Health Survey
Japanese Version; Fukuhara S and Suzukamo Y, 2004) : PF (&
AHEBE), RP (BE®REIHEE - B1F-), BP (ADFE#), GH (£
HEERR), VT (J&7), SF (MS4%iEHEE), RE (AE&EEIE
BE-#5%h-), MH (DOfERE) D8 DNDEERE%RTES & HE
IET3HBE. —FORATEEEI L --TXaATI LT, BE%
RETZ. BEEOBRAEEAMILTMEL, EFHEMA, A
KICHTIEH B EPCS (WY~ —22a7), MCS (FEHRY
YD) —Xa7) ERDBZIIENTES.

+ BZ<hz NEO-FFI (NEO Five Factor Inventory Japanese Version;
TS, 2002) : AE5t60BEAPOK-> TV, KFEAE, KA
Ho2@ErsH 2. HREER, JEtE Rt A4, BE
HEDAEDE DDRTICH T ZEANDIEEEBES HICT S,

- EvyN—JEEREZE (Pittsburgh sleep quality index ; PSQI) :
EBRCZOE#FME§ 2 88NEHBE. 1ISOBMEBEB» 5K,
EIROE, EERAFR, ARRSRE, ERMXR, ERA%, RHIERA,
BRORE G EILLIZIAFEBRNDEEE VST ODERH,S
BRINTWS. BEPFEVECERIESEINTVS EHTET 3.
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3.2 EREmETMENRELLTAR

- BEOE Y > 3 URTEDHEE
Face Scale 13X T3 2 A»HEIZ% < (p<00), NRS

EERATEADPEEICE o7 (p<00). IUE COUHE -

PR KT 52 ABHEEICL < (p<01, p<00), FE

e (RIAESE - BB - FEH) T EAT2APEGEIE

o7z (p<.00, p<.00, p<.00).

o [{EEZE] 7O 5 LBIEDILE

2R & Z1E : Face Scale D15 HAME T35 ADE RIS
%< (p<00), I —WREOHREI AT L ANEE
2% 2> 7z (p<00). NRS, WHO- 5 D25 AT %
ADSEEIMEIN TdH > 72 (p<.06, p<.07). ZDOMMOIEHIZ
DVWTREBAEB R ON ol RN EOETOE
BICHBERERIIRO SN L2572, LRI T 504

B EEMEE AF oy T, 77y F—3Ya >,

L4, 74 Y% F=) IZOWTIEAF U7 7 ORI
AT AEIMERTH Y (p<07, Fig. 7). €D
HEIZODWTIEEIES RSN 7.

MM DEE NEO-FFI 2T, HRADEYEE
Heite & U CRRE R TR, AbIEPE, BRRCME, BRANPE, BREE
PO EEE EARBRC O L CIR L 228 25, MEREmInIC
R BT — WREOREAE T 5 N8 £ 72
EHEEICE o7 (p<04, p<07). RRHERZIZOWT
V=7 E (367) Ao FEE (564) £
%)1&75‘07:?‘%, ﬁﬁﬁﬁbtﬁﬁ‘ot.

RERBROBECICEZIEDORIABEOSE | By REBO
FT2O0D 7V —TI2H5F (EFHEZLTwzZ10 A -
LTWhd»o7/zN12AN) WKLz E 2 A, myikhig

60

1%, Face Scale D E2ME T35 A (p<0l), NRS, E
F—VREOMGN, bR H LA T2 A0ERICS
nolz (p<04, p<03, p<05). FHFREOMNE D E T
—IVRE, €y nN—7olERHAE, VT, MCSD#
R ARRE & BB RS N3t <& - 72 (p<.06,
p<.07, p<.08, p<.05, p<.06). 1L¥ (AF*F > 7 7) OB
BRI Z 200 7 )V — 71250 T (25 LIEORE9 A -
25 I LART ORE 13 N), HBRET L7z, 25 Pl o3& X
Face Scale 28K F 3 %5 A, WHO- 5, €7 — VRE,
VT, MCS o#ri, ft#id H2S EAT5 APERIZEL L,
Yy v oN— FIRIRFAZE O ri 2% A9 2 AASE e ¢
-7z (p<02, p<.01, p<.04, p<.03, p<.04, p<.04, p<.06;
Fig. 8). 25U OHIZE T —VREDELEL EAT
HANHEEIZEL L (p<04), Face Scale, STAI D% A
T3 2 ADBENMEIN T - 72 (p<.07, p<.06). 1bHEs
B3 ES-3 2 A TdH > 72 (p<.09).

cKBEFHET > r— F A2 2E 1 —DFER
T — MER AUEEEICSIN L T Ol 2 4 B

BIRKT v — PCHIZEZG7 214). 21 A 21 A
VR -72ERE L (100%). FOMHIZOWTTIH
H A 5 @K OB H RS 0] Tl 21572, #5H1E Table
3R L7 21 A 20 ADSMEMEA 2 TH 5o 238
B2o7zBlTHL EME L (952%). RWTAY
v 7 LEENTELFEMELZADIL A (524%) T
Btz BEAEEEITONBOBNEBIZOWT
A BRE DRI 7 >~ r — PTG 272 TOBL%
WEHE LA A (710%), EHEHhE vz ES
ML7ZzwERZELZADRS AN (240%) ThHol:. FHE

., 561
52,3/».54.?
50 51 .3”
40
e ace Scale
.80 sl H0) -5
E3-
/3-? a0 | VT
3.70 e S
/ s { | 3 G0 B
=t = EEEIEE
3.60 /7 = el 15 4
/ 164 =
3.50 .
/ 0 120
./ 58 ——it 50
34 '
340 | 46 E%t&ﬂ
41 22
0 ,
3.30 Bl &
2l ® Fig. 8 {L¥EBIEN 25 MLBEDAD [{LEHETO T 5 L] FIHEOZEL
Fig. 7 [Mb¥E¥=E] 707 5 LGHRDODRX 4T (&% :;n=12,13,13,9,9,13,9)
($8FE) OZEIE (n =23) * EH713 p<.01, p<.05 £7/1F p<10, BRI EEEI LW EERT.
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LB EA B SNBSS ML 72w EE 2 TW DB AN
5% THAZ Dol EEH6NEVIEEML
T wERELZANZLIA (B0%) THoiz.

2B -8R ELRNEZ 620073 —=I12H51FT
Table 4 IZ/RF. LD 2 HZ TRMA -7, L
Mozl MbhEx$ AWM 7, (LD E 35 &
Aotz THELW, 2o F0 &l TN - v X
WT7z], [#HD SNz, KEICHZ 2] Lv ) EER%
Motz [HOMEPRL o] [AFICOREES X
I o 7z T &ALRE & I ZEBERE L 2 WIRE D D S
N7z,

4. £ %
4.1 RAESHLEENRELLHR

{EHEREIC LB RN EECNEAR T 71 7 ORBHEEEE

« {LAEEE DO REARIZIR
DEBRR - S OLIRRIC B 2 BRI e L

T, FREOELY, 1) DXL OYED A H I
2o ZhUE, ALRHEICIIEAE L - R H O %)
K3 V), IERAFIRGE % 8 0 BRI & 5 O 7 P 22 7 1h)
ANpbE L L) Hly (RS, 1990) 23HFT 5 b

Table 4 A1 >2E1—#ER

AFdY— IS

-
ez

{EHEHE DR

1

* {EREEEDIERAIRR

DIRBRHR ¢ Wi OLHIRIEIC B A BHIWRR & LT,

Face Scale TH LN ARG DWENED bz, ThiT,

EHEZHEY 2 12 & 0 B ORI RN R b L
W i (GBS - RIE 1984), bk~ v -T2k
2 BETEHEMAT Ry HIRIENE & A S 5 &) il (il
A, 1987 ¢ #ti3 A, 1987 ¢ INHIZA, 1987) % KHFFT
A55DTHA. 1 BOALHERE TS T[S DUEE |
MRZIHHETHEEZOND.

HIFAVRNR ¢ i E OLBERRIZ B A AR E LT,

PERMIMEDO T, IRABOKT, FEBOERIRED
LHRFy TV Tu T 7 YO TS 5Nz 2t
FEREE I, BIPRRD R & L CRIIEMRR A B AIC T 5
WRDBDHBZEEZRTIDTHL. ZOHMEO—IIT~
v —=VEAEOE (FEB, 1990, 1993) (CHI®T 5D
DEEZOND. W, HEBOKRMEESFEIKT L
B, ZOBEREIAHTDH 5,

Db o, fbhEgdiL, OHEWMEDY 57 ¥—a V)

LD FEEATRY o/
Lo

Ty —TDIRENRD 2
BAZTHHATRP o1
HEEOELAIES T
REENELD o

Z D1tk

rMo|Nlo|g|D

EEDOEE

G N
o=

1t § DS DIEZ 7
EHEDEFEETD LD ICh o1
NETZDOPEEITEL Ko7
IR EEWNITo 72
KIEPHARIC LY, BROREZE
53&5CH 57

WERDIDHVELA
IEHEEZLTWBANERB LD h o1
EFD)ILNTE

HRBI—F 121 ML Ko7
TEINT (kD) %h3E%E LT3
BEOBMEPRG o7/ (EADLDIC
Botk)

RENFTE:

% Dfth

|00 |©

(&)

RERTEEZOND. 2o ORIFEIZETOMER T
L5 HAVHARROBLIZOWCOFAE (FFiEh, 2004) %
TR L ) Ty 7 AR B (H)INEA, 2003)
EBRDFERTH D Z L0, ALHEREEIIIEE RS Bk
LR 2 TR D H D EEZ LS.

Table 3 {EHEHEDFHMNDIZR

AB(N) |BEIE (%)
LHEERZATHE - -F 20 95.2
ARy TEENTELE 11 52.4
1b#E% L/ 6 28.6
DR ESINE LENF TE S 4 19.0
BRICANLE 4 19.0
NETRE oD HIE-/E 3 14.3
Z DAtk 0 0.0

DENEL | =€

ShiLuwy
X5z
SHEBPEES o/

(LHET 2 &) [RHP RV
BENS DWW
Z DAt

WD(W[(A|ROO|N|W| W W[ O

A LOZEE | 2hWwilh o7

WKk

o |

AUCIEY B TH - DPHTE

BEDRIBFICZ®LICE 5 1=

\’ /11 TH

o |~N|= |

J|BOSNL
EIREICHA

SHOME  |[ARLLV

SHBMFEL -0
FEHEHEICSMUAZV -FAELT

(&)

©

ZThoZh ) =0
SHRIELA

IN

N
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DTHAB. TNHLOWHTIEED KD %G 1O
WRDD B DPAWTH o 7205, 418l 4 13 FRHVE = i
FTTIHMEADH 2RI 2 EIH R EiE (AWHEE

WRETE) ICOARBRDOOLNDL I L EHNOTHL ML,

I, AMEEROKRCZEL ) AWHERO S WK
P Ji7s, AL % 2 725 OB EE WV L v ) ik
(Miller and Cox, 1982) #XHT25bDThH5.

AR - ALEMRAEORKEL LT, MEIMEE I
5, BB ORI A SN7205, WENOME D IEHH
FTH )N RERIZENEEZ 505, 72, BN
AIFAITERN R TR ST &) BRI IR % 8
fLC T 2R RId D> 72

NERT T TADFE . T BrPil, Witk
WBLIHCE o7z, 4 V7 ¥ 2 —h I3 RAE S E
ALMEZ S Z & THERS VT 72 L], TR
DB 5B | Lo 72 RIERERIESAE LT D S
LGB, BAEENHET 2B TRIAEEDORZ D
EVMBLE o> TE TS (BH - %M, 2000). 2o
PRAIRENTR LTI Y) 7 R L AN R B CIEHE T

HHEINTWD (FHlEA, 1999). UEkzsgz b,

ALRERR D S FERE < ADOBRR R E Bk oxf ik & L
THLGTEHWRMEYEH L EER LN,

4.2 EREHTMENRELLHAR

o [{b¥Z=E| OEHNTHE
Face Scale, NRS DA BEALZALICED LN D LI TR

o, PGEY - JERIINE O AR T - RiEo

HELR LATREDONS L) ICRIKEMREZEMICT 55

Do dz. INSOEGEAES KL NG L L

ML VHLPTH o7, TG E %o 72 NBOHE

BRI b EE R bh.

e [{b¥g=E| ORISR

DIEHTIR : Face Scale, NRS, WHO-5, €5 — VR &
DEFEGEE SN, JOOYE L D OBEE R EE &
ERAT LD ONT. AN EL T, FRIEN
FESIEPLLORBEEDFRI - bDEZILN
5. ZTNHOEATRAE SR g & L2ige &
NHHOENTH o7, BAE SN L oML, w5
Lo NBOME - AF#7E - PR OREE (GRAVE & &
Hesiin®) OEVICESC b LEZ b,

IR AR LBV BEDO LN Lh o7z THITEEM
IEEE IR R L Lo R EFTH 72 L
L, B REER O M E K OB o B LG IR 25 25
R EDOBETIZE v v N — FRIRAAEDOE SO LR 5
ADSEENMEICTd o 7225, TR EZERTE 72 AP %0
TmOELZIIWEEE E 2 b,

IEHBEANDNR : AF v r 7OHENEL holzZ s

RBoOLNTz, AF V7PN [#is] ZexHET
HALBEEH A B R ZLRED SN h o7z, KT
e bR T8 5 ] fbbE e TR L & LD d 5 (BT,
2002) 2%, [ELE&] ALBEIZHSTEITLL T, 4~
Y 2 —RRDO XS TIUIN) DTz - DRH T2
CHETAZLEVPTETMREKEMONLIFANL ATV
FTOMENREL holzdbnbEZONL. £ V¥
=25 [MbMix 3 aMarMz 2] MekEE LTwa A
AL ENHZ ] L oL BN, ALHEAT S AR
WL TRLAEL o722 E2MAR 5.

MEAREEMEDRE  (ZIIVAR ORISR T A 2 & e FH
HSERRIR D ERAMED D B L% 2 bz, FRTIRRR
Tedro 72s, AMAPEACHEE, BRCHAEACHEE, SRIEMEACHICIE
HIZE OUEER R R R QOL U L bk i H
B &L%o erBo sz bRl T
S OV % F50 PRI 338 L7255 A3 2 il fig
Wz 7z, wThICE X, BAER BRI NRE L
T2 TIIANEEROFH DRI ER D 722 L
*EZAHE, BB ERZEREICTHRIRE RIT
FTHTERLTVWLEEZLND.

MFREBROFER LT IBORBRIOEE | RO
WFED, LOREEIAFRICESAL, AELEIAS
Naho7zb00, ERINFMREE LR35 2 AhH e
MTdH o 72T &0 SRR BItR 72 < T8N 2 2 I
MWEATHHEIRBEIND. ALHBE O D 25 % DL
HOF D EBNFERIEN LA T2 ABEREICEL L, A0
HEET HADPIMET TH - 72, Dbrs, (bhERE
DER ORI < BB 2B WEE £ 5 H099)
Moz, LaL, {LHEBEOERSENANDTTHE LD
LRI E 2580 S N JEEIEAHTH ) B 5 Bad s
VETH 5.

BETFM7 o7 — PRUA > 2E 12— ALBHEEICS
LCEEPR,o7-EME L, FHEEHES IR
BRI L 7 nwEEZTHDLANB%THSLZ LN
otz HBHTUT T AERRELINEOHTFEGS
CEIIFRELR W NS, FOERNIEH E N2 1L
VAT AR B L MEE DI I 2= — g aMLhEATA
ZFOLO% EloTWzZ &350 7z. ALHEREEOR)
FIEMEEICL > TEREND L (D, 1990 ; T 5,
1997 : RS, 2002 M S) A%, ZOEKRD 1 DITHER
FZLDAI 21— a3 VOEBECHRELILNT. 4V
&Y a2 — Tl b, LM EICH L THENRIEENS
CEPR, TS ONFIMEIEHE O LB R % fisd
THLDODPFRETH o7z, [FHRIALME R H A7) [ R
RO ON] [HOBEX PR RoZe] [AFICD
RaeWb L) holz] OB HA»h, (LhEEED
HUZ [bkE] 220 Cld e S AEmERIcH B8 RIZLT
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WA EDMRT. HETORE, &K otz
L7z &G OBIMIALhE 2 8 U TS MR L DD & - H
J LR BWRENED D .

DED X)L BEORMAR L LT, K[ Dk,
FBIE R SRR IRE 2 RIS A Retk 2R L7z,

A5 Ca—bid MEREHRE] HENEERIC S EEE K
[TL T B REMEAM 2 72

5. # 1
(BRI 0 FE DY F v 7 2R e, RIIMIZIE

R e fEHEIRE 2 RIFIZT 28RS H L 2R L7z,

NS DR RIS S O AHIEELICHF S TE 5
MEEMEEZRL TS, IO ORRITH SALhE % 5 2 5EH)
72 bR D T MEN T Wiz, —T5, (LA 2179 /iR
T YT AT bR ERERR LR LA, WA MGG
TE& Lol

(BE )

1) MEplEZ - AT T4 v 7 OLFFEB X O
D MH 2> W, Fragrance Journal Special Issue
10: 19-26, 1990.

2) BEREZ ) T 7L va vk LTo b BT
A7) 311: 123-132, 1993.

3) BIFREL @ A% U7 T AOFEORE & LR R R
—AHOEM - NokEE - V77— ar KR
() >V =X 21 ot 0B 9 LR TE ot
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6) Fukuhara S and Suzukamo Y: Manual of the SF-8
Japanese version : Institute for Health Outcomes &
Process Evaluation Research, Kyoto, 2004.

7) PRt - HICEPE T - BREAG T LRI X B EERG

PEAL DR A, B AL X5 54 10K & S5« p714,

1990.
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As a final treatment, we used a make-up for cleft lip patients. In this study, we analyze the effect on the mental
stress of cleft lip patients. Professional make-up treatment was performed on the patients face. The five types of
stress (recognition, body, life, social, total) were evaluated before make-up and after. The surgical lines on the upper
lip were almost diminished with the professional make-up. Higher stress was recognized before make-up treatment.

Each type of stress was reduced with make-up treatment.

1. #

K BRI 27 B 27 5 B O 9 Bt 2 — LU e AV B T I8 L 72 1977
AR5 2002 4E F TO 25 AEMOTVEZLEE 13 1681 ATH %,
WhWAIBELEREZD 5% Tho720 ) BIIHREE
BT 5B DI 70% Th - 720 EOFRIERIE BV
T 600 AIC 1 AOEGTIET 2RBTHY L R
RAEORTHZORERIILVE SNE, HBIOERE
FRTESAREEE LTHY S, X5ICHBERZAML
TVWhIFFE L EHOBE RS b HERECREEL 5 2 72
FCTIBEEMEFRICBNTIZITF—FNE - 72V Vi
ER—AZ LG OkA GURDPMAONTE, &5
FAEERANO Z IR E AT, AT OF LVIEFNIZ L3S
HFEDH, Fof, OFHOTFHEOLR L EHOEED
FLEEDITORTE L, JEICHE~NOFHT 71
—FEOIRF RN 2 & CHIIMICHER L2 LR E0 5,
BAATERE L W) M TIE2 2 VB L. 2O L) RiLED
R O5EIC L ) IEHOFRRBEZ ORPHICH L CIRE
MIZIEHD 7% Y BENLENTEL LI ko7 A
BT W T H 7 R IUERE SR DS 2 L2 & o THHR
WELLHND2Z LD B BoTER LM LEDSF
WHEZ SR ICHEE R EIATTIRESTES T, Ml
WKLARETAZLERLE AR V. BEIZZIOLIZOW
TR &2 KD DEND D BDNE LTV D T & 13 HE
Thb, HREE M Z i3k aAmE, RAIC
BHPA ML ZAZ0TAZ LI LIELIEEREDNS, T
) BRBEEE VPR 20 EEHREET) ETHEERR
AV bW R D, —HEELHEOFEM OFZEIZH L

il

The effect of makeup on psychological
status of cleft lip patients.

Mikihiko Kogo

First Department of Oral and Maxillofacial
Surgery, Osaka University Graduate
School of Dentistry

W DOHD Y BRI ORWIR 2 WA T 5 2
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AGLTAHIENTEL, TOZENEHOEMA L
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In the present experiment, effects of smelling cineole, an odorant, on the human autonomic nervous system
were investigated by using a physiological engineering method such as the power spectrum analysis of human
heart rate variability (HRV). When subjects smelled cineole, subject's heart rate subsequently decreased, and
slightly tended to be larger than the heart rate of the control condition. However, this difference was not statistically
significant. In addition, the smell of cineole changed neither the sympathetic nerve index nor the parasympathetic
nerve index clearly. Therefore, those results may suggest that only smelling cineole does not markedly affect

human autonomic nerve system.

1. #&

AERESICIE, BRA /R S Tw b, E /D
BN HATTHEIEH SURD ., 2HICZ DOWIFEHHEA
TWwho fIZ, 7RI -E3xRAaIRLDEELH
D, ZLOANDPNBERBELE LRV DODOH L, ZOTOTL
FE=IZIE, HEDICL > TERAE) T v 7 ASHE, FLVEY
DM EHET IR ENHDLEEZONTVAS, HN—
TRIFMOE 5 TH B 18cineole (¥ FF—) 1213, RE
S AR VR R R - T AL B R I B R
MR TR 2 % S 4 R RD DD EFSHLRT VA,
LUy 2O, EBRINCEMT 5T % D&
MRIEEIOZALIC L 5 & 2 5N 5 KA i iR 1 m >
T THh b,

cineole 72 & DA WHIE X, W AAAAET A RN &
IEIE B AR & D 2 s s Y BRI I3ME
BHY. OIS T EREET D ZHEPFET b,
BWHFIE. ZEERICHEET L2 LICL ) 2R RN
EEED, BT X ) 3E LBt sz 75 es AT
WO OBEIR 2SR 2 A L CHIRa R~ L mb ) . fileikd %
WIZEH R I B W TIEBY M ATE T 5o TSI Ao i
R IE, BEEAARAEYED Na© F % 2V, Ca®" F v F )L,
KO K F X 2N ENFAEL, HEEMOBEICFST
%W S U iR AL AN & A L CIRER A & S
NBHZZLIZED, BODFERPBANLEL YIS NG
(K1,

AP RN COREED 0w S X, BAERIC

il

A research on physiological effects
of odorants in cosmetics on human
autonomic nervous system

Fusao Kawai

Department of Physiology, School of
Medicine, Fujita Health University

FoTHASNEEZ 25N TS Y LB A
BRI AR G52 L 00w S XAEEL. A ha /) — 4
DI BBAEL WY X224 EPMERTVS Y,
COLH R ODEAMOY S X, R (O XA E D
BHT) & XA A HAMREE 0w 5 KICHELTBY .,
DAZEB) EIFIEN S o OIEIE . 2SI & Rl A AR (K
FEARE) 12X o THIIMICKR SN TV S, S oM
WEEIO/NT ¥ 2B S, 2005 ETH 5.0
HEBIZDNG Y ADRE X2 M2 Y, L7zd- T,
OAZEBNZ AT DA S 135 S 37 e 2o U ) 52l el
e GREMRE) PR OAERRE T PR 1 B3 2 1 AEAE
_,9;_5 19)O

cineole DTEMA OHIIE HAMBIHE)NICHE H$ % LMK
T5HD0H 5720, KWL TIE. cineole 23FERFICE B
WED L) BRRELZ 5 0%, LERDSHEN Lz, B

oy
5

pa
g = 5
I
LN B A
N 2
oY

KBOIER
B RRER
B | wmETES [

v 23
TEH
CAHVEZR )

B fE (BVE) EIRA L OLREMNER

—120—



IR, DB ST — AT P VIS O LT
FWFHE M\, cineole OF D 1T X 5 R IEANRER I OVHI
RIEARE GRAEMR) RNOBBEMT L7, 720 &
D OREFIZL > TiE, REERY v 7 AR L2 RIS
2L %b0bHY., ZRHAEFHLTED 2 BBHICIND
AND Z LX), JEITESRA L. KEORTRD LSRR
VDT (video display-terminal) 1E3 CTO/EERER %2 H D
REVIHELH L PP, 22T KBTI, LB
EHICHEIEZ L, 2O 5 cineole DF 1 12 X
BYEERRDZEALIZDOWT DT L 720

2. % B&

BnE & LT 18-cineole # 272, cineole &, # F
A FEWHLEW RIS NG, 4394 NIt
MW2ODRFEFHIIFEINLHICE-TEY ., S RY
Y7 EFKLTWA Y, cineole 1, N— 7 RAEHO F Kk
BTL—=A) - 7aT VA (15%), =T - ¥kt —
Vo(50%), B—=X<Y)— XL ¥ (50%) %L
CEHEEIND Y, Tz, WERMAIERL L, SHH W
1,8-cineole (X 2A) 3/ v—7HlZ, 14-cineole (X 2B) &
L (e & I

1.8-cineole # ¥ ¥ — L 121008 (RPUIE L R WViE)

A B
CHs CHs

H3C CHs3 H3C CHs

2 1,8-cineole &1 1,4-cineole M1&x&EX
A 1 1,8-cineole
B : 1,4-cineole
AL It 1,8cinecle (A) #HHV =,

o
A

<
0 (3686
2B5VARMMER

?%Mﬁ?? [Ras-Cus .

6/7/9/3/4

s ELEA
r S A
cUEEA

OWN OO N+

M3 BEERBAICHVWAVILIIZ (VIR :100%7
7=—, vector 71—V 7T k)

{EHEROFHRY EFERBRRICRITTEEZWIIHADOME

T L. BE 2 58 50 emDLE I ER Lz REERTIE,
LEKRE 260 & KE 60 % 1> + & LT, cineole
EOREIIC2 Y b, BERPIC2%y b, BRZIC3 Y b
D7y bOWEERIT o2 2 I ha—LELT
HERIRAETT £y MIE L. ZBIHED., %R I2I1Z
N A EHCTHEZER (V7 872740100 £F
72—, Vector 7YV =YV 7 bF) #ffoTH o7 (M3,
FNENOREIIB T, R 21 ~ 23 O L HEIER
15 Ao LbER (FARMEEEE V5) 2 #lleE L7z,

HAIRE B O E 21, BERaFEdic X o il L7z
BHORWE (K4A) =2 HoEHE (R-R HFE. X 4B)
DOFFENTIC & O FEARRIEE) 2 2 T & 2008 —
AR PV R W P LEROME, kO RR
BREMCIE, ST~ 7 v 7R O.LER EP-202 (G
W)y KOV 7 b7 R-R BMIRREIEE Y A7 2 ()
o ARy

R-RBFEINE Y A7 A TR-RMBEEMHE L%, &
7 —1) T4 (FFT) L. LT —AXRT PV &
JENT L 720 78T — AT D IVOEERE S (Lo : 0.04 ~
015 Hz). = E¥%E0%s (Hi: 015~ 04 Hz). Total (Lo
e Hi i aofl : AR RoOFBSI oL L 7 %)
DFKE AR N VEGE & D IE O B AL E AT L 72

A
1.54 R-RfaEl @
R P
1.0
E 0.5 .
P
= 05
S
‘10 T T T T 1
0 200 400 600 800 1000
time[msec]
B
900{ % ” y
i
Rl h | *\ n /' "
€ 800+ ¥ a / ™ 1.\ \ .\
— | ma 2 g 5a | ]
= UYL
ey = W . ot o
@ 700 ® v
o |
600 T T T . :
0 10 20 30 40 50
R

4 arbha—J (ERERE) OLERRVRRBEENE(L
A rO—-JILDODLERA
B : R-R FifR DRI Z{E

—121 —



A X hAY-MERE®E Vol.15, 2007

ARIEBTIE, Lo/Hi % 28 B #G B4R 8L, Hi/Total % H
REAMMEHEIRE L LTHY, Sh s 0EOZ D5
cineole 23 HAMIRRIZ 5 2 5 5B % ffHT L 720

B.FFT KOt B OfENTICIE, YV 7 b = 7 Origin7
(OriginLab Co.) %. FFT KFo Z B %121, Hanning &
W,

3. # X

F9. T bu— VERE L CERIRECOLERZHIE
L7 (M4A). OERICIE, P Qs R, S T k.
FOURLTFEND RS DVHIET 2P TR o 0Bk
509 By R PO M ORI R-R B & FE N,
AN DRI DA 1 F OB o R-R BFEIZH ST 5 2
X 4B &, #ESIREO R-R B OB WZELZ RS, “#

8.0x10° ‘ ; \

6.0x10° -
| n f
D4ox10®

~

2.0x10% |

0.0 | \/ ‘ o oY
0.0 0.1

02 03 04 05
FER R (Hz)

M5 ZREAMRECRIBEME (REME) O/ORBEREIREEC
BIFBINT—ZANRT MLDOER
LF (0.04 ~0.15Hz) , HF (0.15Hz LIE) &, Zh EFhiE
BlEmD. SRERD ERT

—m— control
® - cineole
11 e .
AN cineole
Ad N
~ 04 T\- |
S 1 BN e o
ﬁ ; \% e ®
] N T
& N
Pt} ey T ‘\i
N = |~
_3_ L
T v T y T y T T T T T T
1 2 3 4 5 6 7
HiITE#H [V

6 cineole DEV FIIAFICRITTRE
MmAFIE D> hO—JVIREE, ALENIE cineole 2/RIREEDF1S
., BHEILIBHEREERT, cineole DE VI & 2/01EE
T %NS /2. cineole ERERT (E2tvy FB) DD
BEOFHEEZOICSTMNLE, Thbb. Htghiz2EY b
BeaHEEL LAZEY MCH T3 0EBOTILERT,

T TR L72L )i DA ZO L) ROmMER L
FHEN LW S TR SN, IR () X%k
D DY) & LET 5 HHEMEREE 0w 5 ZIZHR L Tw
2 19)O

513, MEIREE (22 b a— ) VIREES 7o b HALHEIRRE)
D BT B AIEARE & R BEARE GREMRE) O L3RG
HitgREIC B 28T —ARZ PV TH Do IIEE) ST —
AT FVITiE. KA S (LF, 004 ~ 015 Hz) &,
BRI %S (HF, 015 Hz BLE) O 2 000G
219,

WA, cineole DF ) ALAEIC KAIT B 2w L 72
(H6)s M6HD3, 4ty hHIZBWT cineole DF Y %
ER L7z AR (32 Fa—VIREE) K OAED (cineole
EORIREE) 13, MEEE% 21 ~ 23O LML 15 ADF
ETH %, K6 Tid. cineole DF N IZ X 5015 L L%
fEMT3 % 728, cineole B/RIERT (521 v MH) D041
BONFEE 0T 7 L7z Thbb, X6 Ot 2
ty PHEREE L2y MCBU A 000E L &
F o cineole E/RIKAED SR DI DTE WA R &

i —=— control
cineole S control
16 B
1.5
, 144
ik 7 !
um 13 i
-+ & |
o P
- ,
AR ‘ ) . ®
18 \ .\ i |
4, 1.0 e ‘
i N
09 i
08 : . . . | i‘
1 2 3 4 5 6 7
RTEM IR
N cineole —=— control
) ® - cineole
, 124
%lu_l-;
&
-
L4
4-;‘ 1.1
£ !
i * ® 1
‘K>( 1.0 fam— . [ ]
1 1
e T T
U 2 3 4 5 6 7
STEM vk
7 cineole MF V) H' R BEZIEIRER U BIZZ B MRZIFIRICK
a2

A TREAHRIEE, B RIXEBMRIEIE, MARIEIY tO—
JVIRRE, AENIE cineole ERIKEDFIIE, SHels (L1ZHEER
EERT.

—122 —



otz F/z, MIARE L S EEREFICALT L7225 cineole
ERREOHH, FOMTERII/NE L LMINICH - 72
COEANEETH AR5 7290, 005 LXVIZBW
TtMEERTo72, TOME, 4y FHTIEp=007T
AEACEWVEZRLZ 1y FEHXD, p =033, 046,
0.12, 007, 022, 021, 0.11),

KIZ, cineole DFF ) A EAREIERE (K 7A) K OEIZE
EAREEEL (K 8B) I RIFTRELMHT L7z, K7 T,
6 O LABIRHTEE & [FARIZ, cineole D& ) ORYH % iR
N5z, HFYEERTLEN 2ty MH) OFHEED
FHEE 10127 M Lze RIEMBIHE (K7A) &8
Wi, 1, 3, 6, 7t v M HTIE. cineole E/RIRIED T
MEMMERE P 5720 LA L. - REDORS. 005 L)L
CBWTHEEERON o7 Iy VEHXD, p =
0.80, —, 039, 039, 099, 040, 0.33). 3 AL HE
(K7B) I2BWwTit, 4y HESEY PHT, 2V b
T — VIREEIZ LR T cineole 2/RIREED i 25315 <\
KREBREDPAOLNZ. L2LEYS - REDOHE. 005
LANWIZBWTHEEIRON 572 kY FHXD,
p =068 —, 084, 015, 018, 0.70, 0.72).

EHIC, WREEO IEEFEDOZED S cineole DF D
AEERERICRITTHEBICIOWTHE L (K8), &8,
BEGHO MR, s FhFhicBnwClty b
MEH A WEMICTOREL CFE 112y M 172H).
L72A> T, by METRHEREPE LS W) 2 Lidh
Vo 51 ~6++% >y bHTI cineole E/RIKEE D J AN IELE 3
BEWERE oo COEFPEETHIDETRDL720,
005 LANVIZBWT t-BEZRITo 720 TORIR, 61 b
HTlZ, p=005 THEEEPEONZ: Ay PHXD, p
=046, 037, 084, 093, 066, 005 0.79)

—m— control
99.8 4 @ cineole

cineole % (p<0.05)
®
99.4 4 4 i

99.6 -

g 99.2 ] o :

—! 990
A4 G
il I : |
Mo e | | °
B o6

98.4

AR R i S I ST R
HiTEIF [V
K8 cineole MEV) H{EEEER (RBEHERE) (CRIZTHE

UAENE O > hO—JLIRRE, FLEDIE cineole 2ERIRED I
B, SHEISIZEREERT,

{EHEROFHRY EFERBRRICRITTEEZWIIHADOME

4. £ %

cineole DFF V) \X FHAVMAE (SCIRAMRESRAR - Fll 28 At
) ICIRIEEALEWLELE TSR S ol L
2 L7255, cineole /R HIL- DO T RIS &
STBY. Fo OMEBNTESEMEETEB TEDS, O
A TREIRIEMBEIEE LN EE T 52 &0 5,
cineole /R TR IEMMBEATE AL S 2 17112 H 2 F 53
ENb, SHIT, NV IV ETORFREICBVTE 6
vy PEHIRABESRSNHN S, cineole DFENIZL D,
VRPN E LD EEZZO5NS,

DI BT, #31y PHICKNR4 kY FHD
& DR B RPEHN TV 72FE D 5, cineole D HEIREE
MERCTL2ILR, CORELZHTLHILICED, B
HApRE GO AR - RIS A ) 12 WA R 21k
PENL RN DD L EZ b,

ABFFE R L CHFsEBh i &2 B - 72 EAN a2 2 b
VR IR B RN E L . OERIOUR B
LU R-REBEOBMEY 7 b =7 &R TRATH 728
77y 7 WA EARERICHEZRL I, I/
FEERIZIH ) U TR 72 AR i AR 2 2Rl R H S
TREI A, BHHEESACEHL T

(51AXHR)

1) G —7k, REE, /ANEAEREE, “EHFREFHE O
o7t ITE—NY KTy 27 X741 h I
KB, 1999. 32-33

2) Holmes P : The Energetic of Western Herbs. Vol.l.
Artemis, Boulder, USA, 1989.

3) Coelho-de-Souza LN, Leal-Cardoso JH, de Abreu
Matos FJ, Lahlou S, Magalhaes PJ, “Relaxant effects of
the essential oil of Eucalyptus tereticornis and its main
constituent 1,8-cineole on guinea-pig tracheal smooth
muscle.” , Planta Med, 71(12):1173-1175, 2005.

4) Kawai, F., Kurahashi, T. and Kaneko, A., “T-type
Ca* channel lowers the threshold of spike generation
in the newt olfactory receptor cell”, Journal of General
Physiology, 108: 525-535, 1996.

5) Kawai, F., Kurahashi, T. and Kaneko, A.,
“Nonselective suppression of voltage-gated currents by
odorants in the newt olfactory receptor cells”, Journal
of General Physiology, 109: 265-272, 1997.

6) Kawai, F., Kurahashi, T. and Kaneko, A., “Adrenaline
enhances odorant contrast by modulating signal

encoding in olfactory receptor cells”, Nature

—123 —



A X hAY-MERE®E Vol.15, 2007

Neuroscience, 2: 133-138, 1999.

7) Kawai, F., “Simulation analysis of effects of
adrenaline on spike generation in olfactory receptor
cells”, Chemical Senses, 24: 701-704, 1999.

8) Kawai, F., “Odorants suppress T- and L-type
Ca®" currents in olfactory receptor cells by shifting

their inactivation curves to a negative voltage”,

Neuroscience Research, 35: 253-263, 1999.

9) Kawai, F. and Miyachi, E., “Odorants suppress
voltage-gated currents in retinal horizontal cells in
goldfish”, Neuroscience Letters, 281: 151-154, 2000.

10) Kawai, F. and Miyachi, E., “Direct suppression by
odorants of cyclic nucleotide-gated currents in the
newt photoreceptors”, Brain Research, 876: 180-184,
2000.

11) Kawai, F. and Miyachi, E, “Modulation by ¢cGMP of
the voltage-gated currents in newt olfactory receptor
cells”, Neuroscience Research, 39: 327-337, 2001.

12) Kawai, F. and Miyachi, E, “Enhancement by T-type
Ca®" currents of odor sensitivity in olfactory receptor
cells”, Journal of Neuroscience, 21: RC144 (1-5), 2001.

13) Kawai, F. “Ca2+-activated K' currents regulate odor
adaptation by modulating spike encoding of olfactory
receptor cells”, Biophysical Journal, 82: 2005-2015, 2002.

14) Ohkuma, M., Kawai, F., and Miyachi, E.-I. “Direct
suppression by odorants of ionotropic glutamate
receptors in newt retinal neurons”, Journal of Neural
Transmission, 109: 1365-1371, 2002.

15) Narusuye, K., Kawai, F., Matsuzaki, K., and Miyachi,

E.-I. “Linalool suppresses voltage-gated currents
in sensory neurons and cerebellar Purkinje cells”,
Journal of Neural Transmission, 112: 193-203, 2005.

16) W& R, BEKE, "WRER", LEEOFF, 476),
482-485, 1996.

17) Narusuye, K., Kawai, F., and Miyachi, E., “Spike
encoding of olfactory receptor cells". Neuroscience
Research, 406: 407-413, 2003.

18) WMAEER, “N—TOFK & H 7R GHEORRRE
MAEEIZE", Aroma Research, 22, 122-129, 2005

19) BERE—HS, “OIZEENC X 5 BACIEEERREMAT, G
R & AR RE , 71-109, 2001.

20) BOMR=ERE, SRMOERE, WLRE, IV -—-RT, '
DA L FH ) —F ORBOFHIHENEEI LT T
" roviS TR >Y—=X21 D EF ) OKENE
EXPH, 13-14, 2001.

21) TAEHEAT © r o, 47 (7), 364 (1992)

22) ‘GH&IEAT © aromatopia, 15, 35 (1996)

23) N —7k, W, /ANEFAEKES, CEHREFEE
DizdvoTa<TEITE=NY KTy 2" 173150196 ,
1999.

24) NG, " o BRSO AMHRIRER", 7o
VAL X ) =X 2] DF ) OEERETEE A, 286,
2003.

25) REMIfE, WL —1E “OEM", BE#EAERS 499509,
2000.

26) FHZE “HEREZFDOARY MR, HARE T
B ILAE 107-126, 1985.

— 124 —



BERERT 4 — 4 A= 3 R EE
Cutaneous Body Image Scale(CBIS) HASGEMRDVERR

FOR T R R M I VA e > & —

Mg hr

Cutaneous body image is defined as the individuals' mental perception of the appearance of their skin, hair, and
nails. The concept of cutaneous body image is an important psychodermatological element both in skin diseases
that can affect the patients' appearance and in body dysmorphic disorders. To measure individuals' cutaneous body
image, practical and accurate instrument is necessary. In this study, we translated into Japanese, Cataneous Body
Image scale, 7-item instrument originally created by Gupta et al. using forward- and back-translation method. Six
bilingual persons whose primary language was Japanese translated the instrument into Japanese and produced a
unique translation by consensus. Two bilingual persons whose primary language was English carried out back-
translations of the first Japanese version. The original Canadian author of the instrument reviewed both of the first
back-translations. Four doubtful items required a second back-translation to reach satisfactory agreement with the
original instrument. The Japanese version was pre-tested in a pilot group composed of Japanese adults with and
without skin diseases and revealed to be comprehensive and have no problematic item for adaptation to Japanese
culture. In conclusion, we have developed a semantically equivalent translation of Cutaneous Body Image scale
into Japanese. The instrument seemed to be practical and useful to measure cutaneous body image of Japanese

dermatological patients, though further evaluation of the measurement property is necessary.

1 # B
B D RIRE DB & 2 TRIEL . A CHIAR <
%, BMOIDIENC 5% & HlE T B8

Thbo FRMARIMADIRICMNLZ LA, 33 2=
F—a lwBEEG 2. OIS 207 ¥ — Lo
VEEEHE LTRHENLZ VDL, ThbbEEIL
AW, MBI 2= —2a D oOlKE U TERERK
HaERL, KEOY R D 5 FEIZEF & o N BR

WS FSE R BLRIFL TS,

H% B & ORI OV T ORI S DR % K74
— A A=Vl I), RFAL—A A=VIFHICTLH S H
LZHCDBEET, —EDDDTIE R, MAEAT, 72
TADHTHReA BRI K > TEHT S, HTLHDD
HABEHERLL I EPHELRN LI IC. ASEE DKM
A@%@;b’ﬁé’&ﬁm%&wtb\£?4—4x—
VORI AGHEOMEITMNZ T, BER B E A
T 5, é% IRT S = A A= VIR AR ST &
ML, HEISEZELD I, fiéo"(‘]‘7‘4—4')<—‘/ I 7%
IPATOE S YRR Ty AR

CORT A —A4 A =T DL EE R EH % R/

The Japanese version of Cutaneous
Body Image Scale

Yuko Higaki

Institute of Women’s Health, Tokyo
Women’s Medical University

RF 4 — A4 A=V OFMICIE, B4 M S hzH
FRARELZHWT, ZONEZHNTT 20085 HKHTH
Dy WRTIEW LS O OFMIRENEREIN TV S, B
JFICBIFRd 5 REE L L Tid. Multidimentional Body-Self
Relations Questionaire * 7 &% ¥ & L CTHKIME T4
BEENHE L TERIN TRV LA, BERAEER
— NI A LIS v By FMETHEEOAEIK &
Vo ZOX ) RERED S, Gupta 5282004 FEIZEFO R
T4 — A4 A — T OFHI R E Cutaneous body Image Scale
KBE)%%%L — e N % WG TR D BRI & 47
W, FMP R L, CBIS (K1) 135041k,
%@&E\%f‘m@%ﬁ_owf@7ﬁﬁwgﬁﬁ%&
DVRIBAFZEHZ L1202 hTEESL LWV, 205, 9
FEFICHLSDHTIET A, TTOLI0EROH T EINT 5,
HHAD % MBI EE 2 RE T, FEEOHEHEIE N,

ﬁﬁﬁfiﬁ%%@f?%—%i—y%ﬁ%’ﬁﬁTé
FEHW O EBRIEHTARNEIIINE T
T, £ZTEHMENIZZ O CBIS 122V T, J?ﬁf%@ﬁﬂﬁ

WZaBT, SREOMFEEI RN HATERZ BN L, K
%;ﬁ;u‘wu‘\%% ‘ﬁx}\@ﬂ"/’/f _/f )(‘—T/L_Ol/\f*ﬁnj‘tﬁ_o
1. 1 like the overall appearance of my skin
2. | like my complexion or overall color of my skin
3. | like the appearance of the skin of my face
4. | like the complexion or the overall color of the skin of

my face

| am very satisfied with my hair

| am satisfied with the appearance of my fingernails
7. | am satisfied with the appearance of my toenails

o o

1 Cutaneous Body Image Scale (Gupta)®’ N&IEE
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ZD XD BRI OREE 2 #1213, UERE RO
BN EHRPEIZ R B RENED D B b DD, Bzl HAGE
WA T 4 — A4 A= VRHMBRE 2 VE 25 12T B
W, 977, BHPEETE 2MEAH 5. Lod EEIIC
WAL D 2B SN REMMER T & 5720, iSO T
— 7L XD FTHERE T 52 EWMREE & 5o

2 5 &

2 -1 CBIS BEXFERNDEER

CBIS H A&~ D # 3R 1Z forward-back translation #:
I (KM2)e ZBHABBIERICEL, T
2005 4F 2 HIZJE/ER TH 5 Gupta IKOFFT 2T b,

JEER U HAGE % FEEGE & 3 2 IRFE RS, JERHE AR
HBRL6 D5, K& PFED S HARFERA~OBRZ1TH. 6
DOHARFEMZIER L7205, JiE0 ) 2 12D NEEFIR
WF&Db, KICHEGEZFEREE T 58FRE 241280,
FNENHEREZEL L. 2 20@FFRICOWT, BEFEI
EDOFREOFFENZ FEEL ICRET 5. MEDD 5 &I
DV, EFER, SEERE MY R L, SEEORFEEI MR
7o 7z CBIS HAGERM (EEhR) Z1EHT %o

2 - 2 Feasibility study

PERCL 7z HAGERR (B 122w T — A M
BEEL A2 S5HICHELTD b, AR R
WHED S HZHEAH T, FENEFR, SRR 20 &
L. MEREIBIET 5,

2 - 3 EtELOEZFMRE

BONTZHATEM (EEM) 122V T, —RAB XU
JERERE E R E LT, FHROHEMRE 21T REZ
DEUEZHERT %o

2-3-1 MR

FOR A RB R AE M 2V AR SRR R > 7 — S 7213
RFBERRFARRINRZ 2% L7 R B EE T 5 &

T 5o HLICHTz-oTlE, MERITTITA N =R EE
Nz, BEDVZFL5BOERICAFEIELDT5
Y hwItEIHHO L, KEAELIEET S,

R E _ . = D &t
HARMARMRERZIRERE:
D
% | b ol i 2
i % iNEREE
- : fi
B B AR &
RER x  &ff EEB
£re x #E L
6 D1 2 5D I
23> & T L

2 Cutaneous Body Image Scale (CBIS) A A&AZERRER FIIE

% BAWIEIIH L RR R AMER R X TRAE =T 7
bOTHL (ZHFET - 964)0

BEONROANR ERFRED W, —HAIZOWTH
AT %o

2-3-2 FH&

Gupta D JEF 12D\ T ORI 1205 &
>TAT Do

ZIEYE (reliability) 122 W Tid, %4 %12 Cutaneous
Body Image Scale (CBIS) # Jitif7 L. Cronbach a (internal
consistency) ##H T 5,

W& Z UM (construct validity) IZ2oWTRES 7z
CBIS 2A27 (7HHOOFHEM, BKWIZERT 4 — A4 2
—JIEATT4T7) 1Z0E, LT ORFEMGEES %0

O &M @B SLME OB, HEDEWIS
X BED

FRETANTI21& SPSS115] 2 w5,

3 & 7
31 CBIS HEXERNDEIER

SREOMBIEICH L THEIC R o 25 IEEK 1LITRL
720 HHE VIXEFRONA [4fk] &) F5E05 #iflEk
HADO1IEHOHBRTMSING o772, TOR
FBIEL. 20 B OBEERTIE general & \W I EEEINZ T,
FEEOTREZRI, HE 2, 4 bFAKTH > 72,

THHS I REWMLEOREL V) SEIFERREAD]
B HOMFRTMmENT, 2EEIC very AT, &

X1 CBISOBEMEHSLUVEENRBEMNIRELE & - - 0FR

R HEER(EE 1 ) BEZ 35 4iy
1 | like the overall appearance of my skin. I like the appearance of my skin. b
| like the overall appearance of my skin. a
2 | like my complexion or overall color of my skin. I like the color or complexion of my skin. b
| like the overall color, or complexion, of my skin. a
4 | like the complexion or the overall color of the skin of my face. I like the color or complexion of my facial skin. b
| like the overall color, or complexion, of the skin on my face. a
5 | am very satisfied with my hair. | am satisfied with my hair. b
| am very satisfied with my hair. a

‘REMEO i, MEL U; b.fES Y
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EEMHRLESTICVL->TVD
BEOBEETELZEEDIPHI RISV -STNDS
BEOEEONARFTICA-T VD
HEOEEOELARTZEEDIXIRICL-STNS
BADEICAZTHELTWS
FOMOARISHELTWS
EOMOARICEREL TWS

(BERR) OEIEHE
©Yuko Higaki 2007 EEfE#iz#]

No oD~

3 CBISHAKEE

N BEEL O TERE1T,
NS DEEEFET, CBIS HAREM (EEhR) (1X3)
YRR L 720

3 - 2 Feasibility study

PERC L 72 HAGERR (B 1229w T, — A BHE
BEEL 2 5 ZOMED L NEORRLTO [H5] 25
P vk T, ME (R-H)] &BELA. &
M B HRO RIS BEIE 255 72,

3 - 3 CBIS BHXFEROE E/OEFARET

HAEE T, HEREBEREB IO —HAL % 150 AL LA
LIHEZBTBY., ERERTHD. 2DH LT TITH
L7z 50 NITBRE L7-RRZ DT ICik R 5%,

50 ADE#TZ 16 A S 755, F¥ 40T, HIE R
P37 Ay BHI3ATH o 720 BRI IZ. £BF24 AL
W21 N, 205 ANTH o720 mBRZERIZOVTIL,
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DAL (e miR. B 13 ATHIER L 72,
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PR A E R MBI R S e Do 720 BSIIRI
L CBIS 2 a7 L OBHEIE, REFHD 323, BEME A 341
THHEMICHETEN R A B EZI R0 o 7. RHFEREIZOW
TIERFE 363, ZNLA 398 T, WH BT A0 2
HEET D7,

4 £ %
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Bh. RERZZ2ED6 - 15%ICETHED VbR TEY,
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ERLTBLL L EHESE L, $-mE AR EDbR
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LALAAS, IhETHROELE LS B REERICE
JBRTF A4 =4 A=V ORFHIITEA LR L, DRI
WOV T, BEPHBENRRT A —A4 A=V ZHI T
HZ LN, QOL ORI R EZ HW7-ge & LTHiE S
TwaIcBxsw", ZoBEOVEDIIE, KT 1 —4
A=V OMEZDLDONVEMTH L7202, HEORT 1
— A A=V R MEPOMENFHG T 2 REN R o722 b
BETFON5,

SIEH S SEOMENEZ 727z HAGER CBIS
FHER L 720 WFEMORE %2 AL R0 R 5 HARGE
WKHIRT 2856, WA LA LRWEENMT X F &5, FIFRIC
BI04 K4 VIEFECEFErLMOI -0 v DF
FEANOBREZNTRICIL TS D, REOHPIKIZHA
DAL LERWEHAP D NITEH LI R % &7 <
ENDURMEDDHDL0ETH D, FWIZ L THEORERME
FTIEIRELNEL R SEOFFENEZ R 72 HAGE
CBIS #EMi 45 2 EHTE 720 VBN L7z HARFER CBIS
13 feasibility study. BAE D AT O F = OHEF B RE
Z@ L. AEADBA IO W TERICRIEIZAE LT ey,

CBIS HARGEM O Z U0+ 0 S N6, Z 00k
Mk LTid, FFAR0LzE ) HMERICOWT,
BEORT 4 — 4 A—IU~\OWELZILRL, Z0OUHEL D
SLBEERBIRT 27200 FEOV LD LB L BbR
Bo FTEHET T A LDI|MED 1 DL LTERT 4 —A A
—VOFMEZIT I BICH VA I L TE S, SHIZKF4
— A4 A=V ORENSHLN R BEE % 2 BB E T,
Z OIEROFEAM, EROIFEEL LT CBIS 2w 5L 8
bbb, F72CBISIZIAL —MADRR L % 5720, {LhE
T EDLBINEOFMICDFHTE LD TIZ VLT
HaI3hs,

ZHDEIICCBISEEEDRT 4 —A4 A=T 2D 5H &
FEFLPEIELHCDE I ERTE, ZOH MG
ZERTFHEEN, BHOKRT 4 — 4 A= VIFRICKE 1%
VDOLDEEZ TV,

(51 F3C#K)

1) IEEET BIERGi L )V NEY AL 7 D&,
HENERS : T F N« ATALHNVAY v TDzdDY)
NEY XA 7 AL BT EEIERAR. R 2004,
93-98 H

2) Cash TF:.MBSRQ Users Manual. 3rd rev. Available
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Kazki Reiko

Facial Therapist

Doctor of Medical Dentistry
Superintendence of REIKO KAZKI
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