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Controlled release systems induced by external stimulation have attracted great attention, because these systems enable
spatiotemporal regulation of active drugs in target organs. Furthermore, the drug efficacy could be enhanced, and thus
the dosage could be reduced. Until now, several strategies for controlled release have been proposed. As the external
stimulation, temperature, pH, light, etc. have been used. Especially, controlled release by light is very promising, because
light irradiation does not need complex instruments and can be concentrated on the small area. Additionally, laser devices
are clinically used in photodynamic therapy. However, there are almost no practical photo-controlled drug release systems.
Therefore, we started to develop a novel drug release system triggered by light irradiation. We focused on the membrane-
damaging properties of antimicrobial peptides (AMPs) such as magainin. AMPs are attracting increased attention as
novel types of antibiotics. Their target is the lipid bilayer of bacterial membrane, and they kill bacteria by disrupting their
membranes. We synthesized an AMP mimic foldamer modified with (6-Bromo-7-hydroxycoumarin-4-yl)methoxycarbonyl
(Bhc) groups, which are photocleavable protective groups. The caged group is deprotected by irradiation UV light around
365 nm. When the caged molecule was treated, the AMP mimic foldamer was reproduced. Then, we applied the caged
compound to the controlled drug release system. After several kinds of liposomes containing fluorescence dyes were treated
with the caged compound. Only when the samples were treated with UV light, fluorescence dyes were released.

720 VARV =2, IREZATEEED L 512 % - 7%
1. #& REONTH Do WIBIZKE GAKPTREICHHT 5.
FS v 7Yy —3 2524 (Drug Delivery System: TER %2 ZEZ2ZA5Z L TRESZHIBTE, HED 100
DDS) &, EY oS w0y - KM - 22F 0B A3 nm ~ luym ® 3 D% Large Unilamellar Vesicles (LUVs)
LFETHY. BIEHOREL RO E 2 TTiEE 5 &I, 10pum L E @ & @ % Giant Unilamellar Vesicles
5720, MEBRAICHIREINTBY ., EALLINTVED (GUVs) &5, dAETld. b5 S0 X - TREN
DYIIET Do 4 IHBHIBIC L 5Ty U TICNEES 2L L7720, BA R PH~OBASMESh T2,
N3 Y O % HIE§ 2T K E RFER 2 LD T 5, —J, BRI EELE AL v FIZOVWTIE, ZhET
IHFE TIAThNFRBIC BT, Hv Sk i DOWFFETIZ Y BY — A2 i3 %) ¥ IREIOGIS ST 6
& LTid, imEZAL, pH 28 k. BRI S VvIEEE WEBHITLILONIEILEAELETH T2 SHFEAIZ, VR
LA ENBETOND Y A A TIXIE Y 7 % Y — N R L CNEEEY & U S A AR R S & OtIn
LLTHRY AREAEE STV, LSRRI FHEERRIETIBAI L. Z D3YBOETE %2 6 X > THIHE
B L NHEEEM OFIEIZ LY. RN R Tl % B3 THYATLREZR LT
L5 EBARMETIE RV, 2N 2, JEIT X - THEYRH F9. VKRV - AT A EmMESFE LT BUW
a2 bR =352 ERNTENE ZLOFERIIBNT ~ 7% ¥" (Antimicrobial Peptides: AMPs) (27 H L
TRAVIRHAPHFECE %, LA LADS, KEFHC X - T 720 PLW AT F NI, 1920 4FEH 5 77 2BEMR R LD
EWRM AT SRS FEOR T, BRTHYHR TN N7 T ) T UCTEBAMA T 2 b 0L LTS
LOWFELEN, £ Ty RUFRICBWT, Fillx =X NTEDS, 1979 41Tk D & % KR O Puis AW e/ 72
2D OEFHERY B > A 7 2 ORI LA 72, AELEEZ7 a8, 1987 4EICIEZ 77U Y XA AT
Xenopus laevis DEJEN B~ HA =¥ (X1 (a) 2SHLEES L,
2. R B PR AT F FOWMFRIE—5USHEE L7,
2.1 AREBEEYRES ZATLOREICET b PR TF FOWEIZ, 1. 74 VARMEWZOAE
RIFFETIZ, EWF U TE L TR Ry —2%®IRL AL, AZA MEWIIEETH L GEREM). 2. A%
DD D, 3. RCIIHARYZ MV EFFD, O 3O08%F

il

Srd ot A 5. 1. ORI ORADE

photoirradiation Lo TEETH S, ERFHBEOHBELTELZLN

Shin Mizukami TW 2075 A & BREY OB LKD) >~
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BBV E S 2 F 4 VP E R 2 S B R#E R T 7
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(a) (b)

HoN-FVQWFSKFLGRIL-CO,H HN
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HRECL BN FEESHRDBEER RV T OHERELICET S

FEEMEN, IhETicE  olBEORELE TG ST
Wb, RUFFEIZBWTIE, 1999 4EICHE S I2 X - TH%E
EN, FOBOEMENTRIC b‘f%<®fﬁ)ﬂ1ﬂ7b‘ﬁ,%ﬂ
5 th ((6-bromo-7-hydroxycoumarin-4-yl) methyl) 3% °
IR 720 Bhe BB ID O =TI, Ktk &0
E“ﬂ%htlﬁk’g%ﬁb“(}ﬂ) $EIZX 7 L4 F F* mRNA
D —=JIISHEINTEY . =2 —u Y EDWHRZED T O
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ZF 2 EHET 2y — v E LTHIRASHHIATYS
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(3)o B L7ALAWIE NMR A7 FVE X OVE &S
Wiz & 0 FlE %247 - 720

:“V OH OH
iy Br. Br.

PT BBhcPT
(b) BIEERAT PT. BLU (0) RISEMEEELSTF BBhcPT Ok

+ 2CO,

JRIEEHEEFKIF

2 th OH
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2 -3 R4 HEBEIC K B BBhe-PT ICH(F % Bhe &
BBt DHERD

#4556 (360 nm) #MY$ 5 2 & T, LA WBBhePT
75 Bhe EAWiEE L T PT 24K T 582U T 70
b VTR L7 . 1 mM BBhcPT @ DMSO i
%, 10 mM MOPS #% iy (pH 7.1) 12X D 100 f5& M L.
10uM & L7z T, 2@\ 100ul 2 A% NVIZA
LAy MEROSEIRSEE 2 v CERDE (360 nm)
YT, Z D% &Y ¥ 7V ZMAMHHPLCIZ X ) llE L7z,

24 JURIY—-LOEABBIVCRBHICLZUKRY
— LIFIEEER
RBMEESEWE IV L V2 a8 ) £V — 2 (Giant
Unilamellar Vesicles; GUVs) Z/EK L7zo B L7722V R
V—LER)) VA= IMTITARMLAT 4 v T2 IZBL,
EFEMEAEHICX Y AN—=27 T 212k S8 72, SR
B, AveL YoEteBllTsIE T, YRV -4

DEREZALZ B L7z, T 212, BBhePT 2L, 360
nm @ UV 2 Lad 5, )Ry —2DREELE &

JCHEIC L B L2,

BocHN
OH OTs I
2N NO2 2N N S SnCl2 - 2H20
TsCl, DIEA BocHN —~_~SH 02N NO2z  NaOAc-3H20
CH2Cl2 DIEA, CHz2Cl2 EtOH
BocHN BocHN BocHN
N7 N
HQ A OH AN \t
S N~ S
M , WSCD, HOBt H 50% TFA in CH2Cl2

DMF

I

H H
2N NMN NHz2
0] (0]

OMOM OMOM
Br
H2N H2N /©/ T 0
2 2
02N . S
s N s OMOM 0
N (¢}
H - | H NH2 Pyrldlne OYO 0
H2N M DME HN HN
0 0 I I
s y NN s
HeN NMH NHz2
PT 0 0
OH OH
Br Br
(6] (6}
N 0 o
0o__0O 0
TMS bromide HN HN
CH2Cl2 \L \L
S N”N S
H \ H
HaN NMN NH2
0 0]
BBhcPT

3 BBhcPT DERZXF— L
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412RF & 912, BBhePT 12 360 nm D416 % B4+
L2k 25, BFIZHPLC ¥ — 27 2354 L. 1800 #:1%
I EICHE Lz, ZoRE LD, BBhePT 1354150
WS X o T, BifREL =2, BRGEEEZNET 5 2 &
AR S 7z,

WIS, EEWE ANV LA v 2NE SR/ LUVs 2 VT,
BBhcPT 2N L 7-%. &Mtz BT LT AL
A oM EEERMICIE Lz (K5). BRI
THHIVEA Y DOHH & BBhePT ORFRZ KT 5 2
& T, BBhePT I3 BHFIC L o TH— VMBS B 2 &
THGERZIEBL., VRV —LZ2WIET L2 LAVREN
720

WHBIZ, BEFIC L 2 Ry —2ICHE SR LEm D
T & OGS I X o TBISE L 720 SOUME A VA
VEFHALZGUVs ZER L, RV )Y ya— 1 FT7 AR
AT 4 v Y 2IZikE 882, EDH%. BBhePT 2L
THHE L7245, SOGBEMEI 2 W CRIVEZ B L 2285,
GUVs O%H) % BlgE L7z

FFarbu— & LT, GUVs BERIER O — ViR

UVEEST O's
JefRbRh
43% UVERST 240 s
7% UVHEEST 450 s
100%

UVEEST 1800 s

20 25 30 Time/ min

4. EHKEREIC & B BBhePT O HPLC F+ — hDRFEZE

10s
X6.

UV BR&tHT 20s 30s

40s
BARBHFHICE - THERBZ SN,

HRECL BN FEESHRDBEER RV T OHERELICET S

BTl ® BBhePT 12 & » THRBAZZ U R WI L 2R L 72,
GUVs 12 DMSO % 70 L 724 360nm D ERAMGZ IS L 720
¥ 72, BBhcPT % 10mM Oi#&iEETRM L. 490nm @
ke THREN DB % 1T - 72,

AR 5 UM ONIESZ W7 F K7 a2 %7
FSARILTFT A v Y2 kD) EY—2IZHRML, 65
U720 HOGHMEE Y 2 7 212 X 5 488 nm DJFh#2 G
TR —LOBRBIIEEALEEL2EZ VW L%
MR L 720 WIS, BhEEEOMHES 350 nm ICEEL, YR
VY — ADBEEEAT o 720 BIVGIZ X B IERGO Rk
B RY — ABEOBREEALHBIEE SR, 2551412
WEHERD VA VAT 5 O R Sz (K
6)o F7-. BBhcPT DREXHPLT I LICL- T, HH
WhHLEA CORMPHRE B EBWSNE B o7, ik
J£® BBhePT ORMTIE, H6DEIRTAFIv o
)R — AR S T, )R Y — A NOHEIGIRED
FAIZHE L T HIA R SN2 TOHEIE. URY
— A FICHIFLE TR Ly I vt A w2 fRa CiRIB L7224 &
Bbhs,

BBhcPTEE : 5uM

=== BBhcPT remaining
-—o—= Relative leakage
100 100
80t - ...... ...... ...... ....... ...... 80
& : : : : : : : é
T 60 (- L R Ll . 5_60(5D'
E : : : : : : : g
14 : : : : : : : X
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é;) : : : : : : : :'
20 ft - \ ...... ...... _ ...... _20
) i

0 ——— 140
0 500 1000 1500 2000 2500 3000 3500
Irradiation time (s)

BLUFHLEDILES

X 5. BBhcPT DJtfEETIR ().
COEE (@) DOREE(L
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VRV —LIZRBENE=HILEL > DE
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4. &

ARIFFRIZ BT, PR 7T FOM RIS =% B
JBEEAKR R Ty 7R x )V T THELY R —LHNITH
WENEY ZRBNC L > TR S5 ¥ 27 2 OREE
W L7z BUREARTF K7 0 7 oG aEmihic g%
BB LR IREILCIREST 5 2 & T, BIPLFO
&%@&ﬁ%%ﬁﬁ%%ﬁéﬁ%’kﬁf%toit\U
RY — 2 ORI IE ORI VW 2 EIRT 5 2 &
ERPEZ T L) XTF AL Y ST, ﬁ&%
i#vxTA®%$Eﬂ%%“Ltk HTHIN &
KT v 7% %) 7 NIGERSZES T & ML A A, ibﬂﬁ
PDEOREZIERS v 7y ) TALRBESELTFET
Hbo AR THCELEYF v ) 71X
O LX) BIREDS % 5 HOEAERIZLHE I S Bl A D
HBOHASTH L, ThDLRMIFEDOIHGIE LTid, KR
ISH DO M7 53, BRI RE S N6 O E ok
T HT AL MOME R EI AR PR Y-~ R
ERCEIL AR e

VR —ATHDY,

(BEXH)

1) (a) A. Chilkoti, M. R. Dreher, D. E. Meyer, D.
Raucher, Adv. Drug Deliv. Rev. 2002, 54, 613-630. (b) D.
Schmaljohann, Adv. Drug Deliv. Rev. 2008, 58, 1655-1670.
(c) N. Rapoport, Prog. Polym. Sci. 2007, 32, 962-990.

2) P. Shum, J. -M. Kim, D. H. Thompson, Adv. Drug Deliv.
Rev. 2001, 53, 273-284.

3) V. P. Torchilin, Nat. Rev. Drug Discov. 2005, 4, 145-160.

4) M. Zasloff, Nature 2002, 415, 389-395.

5) G.N. Tew, D. Liu, B. Chen, R. J. Doerksen, ]J. Kaplan,
P. ]J. Carrol, M. L. Klein, W. F. DeGrado, Proc. Natl. Acad.
Sci. USA 2002, 99, 5110-5114.

6) T. Furuta, S. S. Wang, J. L. Dantzker, T. M. Dore, W.
J. Bybee, E. M. Callaway, W. Denk, R. Y. Tsien, Proc.
Natl. Acad. Sci. U.S.A. 1999, 96, 1193-1200.

7) H. Ando, T. Furuta, R. Y. Tsien, H. Okamoto, Nat.
Genet. 2001, 28, 317-325.



INHIMZEENE D) TR DAL RIZE

Camellia oil is used as a base material in oil-based cosmetics, and rates high quality oil due to high composition of oleate
glycerides. In addition to fatty acid glycerides, camellia oil contains triterpenes as minor constituents. Although effectiveness
of triterpenes in camellia oil is uncovered yet, triterpenes specific for camellia oil likely characterize camellia oil as a good
material in cosmetics, which are seco-triterpenes, camelliol A, B, sasanquol, efc. Biosynthesis of these seco-triterpenes was
unknown. Recent study on Arabidopsis thaliana oxidosqualene cyclase (OSC), however, revealed that seco-triterpenes are
directly biosynthesized by OSC. In order to clarify the biosynthesis of triterpenes in Camellia japonica, cDNA cloning of
OSC from seeds of C. japonica was carried out by homology-based PCR in this study. Presence of eleven OSC homologues
(named as cj-01, -02, ---- and -11) was revealed by analysis of the sequence of core DNA fragments. Sequences of three full-
length OSCs (cj-01, 08, 11) were obtained by RACE, although none of the other eight OSCs was unfortunately obtained.
Three full-length OSCs (cj-01, 08, 11) were obtained by PCR, and ligated into yeast expression vector pYES2. Resulting
expression vectors were transferred into ERG7 (lanosterol synthase gene) deficient yeast strain GIL77. After cell lysis and
extraction with hexane, extracts were subjected to GC-MS analysis, which revealed that extract from cj-01 transformant
contained [3-amyrin as a sole product, that of ¢j-08 o-amyrin and f-amyrin, and that of cj-11 also o-amyrin and f-amyrin.
Minor products by these three transformants were extensively surveyed, but no trace of camelliol A, B and sasanquol was
detected. From these result, it is concluded that none of the obtained OSCs (cj-01, 08, 11) in this study was involved in the

biosynthesis of camelliol A, B and sasanquol.

1. #

il

1-1 YI/NXH

Y NF (Camellia japonica) & H REFEDOB AR TH 5,
HHEER T HELIIYNTOREAH Y, BIEHLE LTEHL
POHARNIBLENTE 2o /20 INFOMT-2FH
LTHLNE Y NFE, BEANORINPENRTVSEZ L
REENFHNEE G2 2 RFOW 2, ZHREROENHE
OB b OBRCEEZLEZ 582 E LTSRS,
ZOH%. REIZHER L7z, bR omERER & LTHW
LNTWAHMEAGZEMOP T, mEE L<To
BREMERCHEDE S ZRTIEICHONL A LA VRS
wIZ8 - 90% THH., AV =70 (LA VBROEHR
1 54 — 83%) A RELHIEHEL TS, HIRRROWEE
HOEA, S 51T, koMb gdi 2 &L L2 1T
FRB O, LB RO, —e, v N~
B S W Tz s, EFOER O ARGER, BREEE
NORRED B N FIANDOBELA R T VIO T 5,

1-2 Y NF MDD
VONFH, ) — T EORPRME. g LT

Studies on the Biosynthesis of Triterpenes
in Camellia Oil

Masaaki Shibuya

Graduate School of Pharmaceutical
Sciences, The University of Tokyo

Mo 7 ) 254 FEEEHE, Bi—ty FOERERTHY
TFIVRYEGEATWS, F LA VBEFBEETHDL I EN
ZME L TCOAMEOESEEZ LNTEZD, Thlst
RIS TNA Y FIRUAS, UNFHOEME LT
ORI (et WIE. BhMEom e E) 280 T
WALHHREED T E X b D, FEB EEOHIZER S, ¥
INFWMRTFF U AMcE, -7V M)y a -7 3V
Y(2)y WRF =V (3) HREDHMFIIEL TS MY
TURIMAZT, HAVF—=IVAMA), #AYF—IB
(B)y HAVF=NCO6), FHFY2F—=N(T) REDY
NEWFED M) TARYDBPETFNTWSL I EHHHL 72
(B3 D)o

1-3 PUFILXRCDEEK. X KXV 7L

IREER

MU TR GH AT O — VESERO PR TH B F
FYFRAZTL V@) POGBELTESGRSND, MY
TR Y DB OB OG % il 5 8% (FF 2 F
227 7L vHBEE (oxidosqualene cyclase, OSC). & 5%
Wid P TRV ERFREIER) ZXoTO DI
NoH, TNFTPH -TI)VERBEZZEILODELT.HE
BOESRM 5 20225 OSCHAZ7u—=v7sh
TWwh, EHE, LA 2L ->TyaAf XF XF (Arabidopsis
thaliana) 5t a7 I ) Y EEEERDFEE Sz (51
Hk2) o ZOBEEFEIE. [OSC I EAIRDILE 7 & i
ZOLOWVHIBELETHS.] L) INFETOMSITKL,
FAZEPURIC X ) —HAEEE U - s 2 i L. i 2 Al
MTBETH-72, L. 2D L9 7% OSC 2B
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p-amyrin (1) a-amyrin (2) lupeol (3)

camelliol A (4)

camelliol C (6) sasanquol (7)

K1 YNXREETND )T

camelliol A(4)

{ .
H g Ho
=
0 - . =2 =
7 = reductase

camelliol B(5)

K2 t3kUFILRCOESRKEE

BT AR, YNFHICEETNLHREE MY TRy 1-4 AHEDOER

THHAAYLFT—=IVA, BhEid, OSCIZ & ) EHEAS INFD ) T NR Y OES RS2 TEL,
FEhsbdbolEzonsd (K2, §abb, Y Ffl HEEBRHEEETORRH, 203Xy, ko
FI2iE, Ya4 X FXFHkO a7 ) SRR L BOLIE M) TRV OMEE FRVE L 572 N F %
PLL 72506 % i3 % OSC AFFEL TWwAH EEZ bNL, PETLZZ LML RS, AFEICBWTIX. Y3 FD
Ll SRETYNFDOSCIZHET U5 ENT TR & 2 o B 2 B IS, Y NFRTF S b
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While the contribution of singlet oxygen quenchers to synthetic colors has been studied previously by several workers,
there have been few studies pertaining to the use of singlet oxygen quenchers as a means of improving the light fastness of
cosmetic colors (e.g. hair colors). Nickel complexes of arylsulfonic acids were preliminary prepared, and the protecting
effect of these compounds towards the photochemical stability of natural and synthetic colors was examined in polymer
substrate. It was proposed that nickel salts of benzenesulfonic acid and its derivatives can be applied as effective stabilizers

against the photofading of synthetic or natural colors.

In this paper, the photofading behaviors of some colors were investigated in polymer substrate. The contribution of
singlet oxygen to those fading was suggested. Various phenyl ester type UV absorbers were prepared, and the protecting
effect of these compounds towards the photofading of colors was in cellulose acetate film. The application of simple
UV absorbing compounds is not necessarily useful for improving the light fastness of colors. However, phenyl ester UV
absorbers bearing a singlet oxygen quencher, nickel sulfonate group, almost perfectly suppress the photofading rate of these
colors. It was proposed that nickel complexes of 4-benzoyloxybenzenesulfonic acid and its derivatives can be applied as

effective stabilizers against the fading of colors.

Antibacterial activity against Staphylococcus aureus and Eschrichia coli of six phenyl ester type UV absorbers containing
nickel sulfonate group was investigated a mean of JIS test method (JIS L 1992). The antibacterial activity was not observed about
six compounds. It was suggested that these nickel compounds were environmental safety chemical compounds.
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Figure 1 Dyes used in the present study
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Figure 2 Stabilizers used in the present study
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Table1 Effect of various uv absorbers on the photofading of dye 1

Photofading % after light exposure, hours

UV Absorber

1 2 3 5 7 10 15

None 12 25 30 46 55 65 75
UVSI-Na 1 8 13 18 26 31 38
UVS2-Na 2 8 13 21 27 40 53
UVS3-Na 1 5 7 13 17 26 38
UVS4-Na 2 6 11 20 28 38 57
UVS5-Na 1 5 10 18 24 31 44
UVS6-Na 2 6 10 18 25 33 47
HBP 2 7 12 17 23 35 47

Table 2 Effect of various uv absorbers on the photofading of dye 2

Photofading % after light exposure, hours

UV Absorber

1 2 3 4 5 6 7

None 70 90 95 100
UVSI1-Na 35 56 65 70 73 75 77
UVS2-Na 40 61 70 74 77 79 80
UVS3-Na 45 62 68 73 75 79 80
UVS4-Na 50 62 70 74 78 81 83
UVS5-Na 44 58 65 68 73 77 80
UVS6-Na 47 63 70 74 78 81 84

HBP 44 61 69 73 78 81 84
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Table 3 Effect of various uv absorbers on the photofading of dye 1

Photofading % after light exposure, hours

UV Absorber

1 2 3 5 7 10 15
None 12 25 30 46 55 65 75
UVSI-Ni 0 0 0 0 0 1 2
UVS2-Ni 0 0 0 0 1 3 7
UVS3-Ni 0 0 0 0 0 1 2
UVS4-Ni 0 0 0 0 1 3 7
UVS5-Ni 0 0 0 1 2 3 7
UVS6-Ni 0 0 0 0 1 2 7
HBP 2 7 12 17 23 35 47
Table 4 Effect of various uv absorbers on the photofading of dye 2
UV Absorber Photofading % after light exposure, hours
1 2 3 4 5 6 7
None 70 90 95 100
UVSI-Ni 7 15 22 28 31 34 37
UVS2-Ni 10 21 28 36 41 45 47
UVS3-Ni 8 14 19 23 27 30 32
UVS4-Ni 12 19 24 27 30 32 34
UVS5-Ni 12 19 24 29 33 36 40
UVS6-Ni 14 20 23 27 30 32 34
HBP 44 61 69 73 78 81 84
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Figure 3 Elution test by JIS testing method with Basic Dyes against Sutaphylococcus aureus
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Fig. 4 Elution test by JIS testing method with Phenyl ester nickel salts against Sutaphylococcus aureus
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Table 5 Elution test by JIS testing method (JIS L 1902)
for phenyl ester uv absorbers and dyes

check of halo

S.aureus E.coli
a) b)
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a) with out uv absorbs and dyes, b) no halo, c¢) halo

7.2%10°/ MTdH - 720 T SRIGRB R RA R SN =
I NVANVEK VB R HT S 7 2 2 VI AT OVREN
WK 6 FECIE, KB & 36T FoBRBowTIcH L
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Recently, people are experiencing more stress and some have problems regarding hair growth as a part of the aging
process. Resolving this hair growth problem is important for the aging society in the future. This is because not only bodily
health but also mental health is important for a healthy life. Thus, we attempted to find plants having hair growth regulation
activity. We collected plant extracts from Tunisia for bioprospecting purposes. Among them, we investigated the Erica
multiflora extract to evaluate the hair growth promotion activity. MTT (3-(4,5-dimethyl-2-thyazolyl)-2,5-diphenyl-2H-
tetrazolium bromide) assay and cell cycle assay on human dermal papilla cells in vitro and administration assay on mouse
dorsal skin in vivo were performed. As a result, the Erica multiflora extract promote the dermal papilla cell growth and cell
cycle, and induced hair growth in vivo. We show that the Erica multiflora extract has a high activity for promotion of hair

growth cycle, or induction of anagen phase from telogen phase.
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EORERMW ORI T 25813, IR TRA
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Bl LToay ha— U AEMICRIhTwEnd o b
Bl v, Lo T, BIIEEFTICHE IR TS HD
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CROENTMEE, S WG ICRESNLEEEDLE L%
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WIRICOVWTIRITE A LHATE S, RIFFEIRED S
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BRCEMICEIAL TS5 T2 57 =7y b & LTHIENT
bNTETBY, TRERICHEG T30, HEZOWHIZH
59230503 CEAZEL ST, AE2ZIHI LNHES
HEUEET 2 L) b ONOHERE N EHBH LT
HoITOEDLLT, TOERROMET TIEIE->T L
l/\1)0

AT, LT 7)) AR ISR E A R ¥ —
v b LERRMRAE - 2T =V ERREZRET 5, F0H%,
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Hair growth regulation by the extract of
aromatic plant Erica multiflora

Hiroko Isoda

Alliance for Research on North Africa
(ARENA), Graduate School of Life and
Environmental Sciences, University of
Tsukuba,
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2.1 #E7OVEY
AFRICBWTEBRICEM LY Y7 VvE LT, B
Ho Pl 2 RIS AEE T 5 T u X Y TH S, Erica
multiflora. Thymelaea hirsuta. Pistacia lentiscus. Lycium
europeum. Thapsia garganica ® 5 i % 72 2)74)0 Faz
TTIZBWT, IS oY oiZiE R 10g 2 100 md D
0%y /7 —NIZ7 - 10HMELTHM LA D, T/
) DRZIARIZ A Z R RN TED T, LT 7 U A A
Ty —%BLTAF L, TOMMEE 022 m7 4
V% — (Millipore, USA) TH# L7zd x> Tk Liz,

2.2 E. multiflora 98D - 4Bk

DA (100g) % 100% X % 72— (500 mé & OF
800 m¢) 1237 L CHEFTC 1 AMEHE Lize & O % W
DR, WA T —F7 ) —INEL — ¥ —ITTWIET
30°C il - HZE L. A& 2 — Vi (2268 @) 1377,
Bohizx s ) — Vil % FEET v (400me X 3)
LK (400me x 3) T2EAE L. BETFIVE - KEz
B, Wi FVEEZ O — %) — TR L — 8 — Tl -
WoE LEE = F VE (EMEA) 21872 ZOHKE% n-
7% =) G00m¢x 3) T2RHEL., 7¥/—VE -
KIg# G2 ZNZFNEZ T —F 1) —TNEL — & — Tilkfi-
W&, 7% 7 — Vg (EMBU) - kg (EMWA) %72,
MRLFVEZ U AX Va5 74— (¢
2.2%x30cm, n-hexane : EtOAc =5:1—-3:1—1:
2—CHCls: MeOH =8:2—5:5—=+2:8—0:10) TH
HEZ ATV, FERE T OVIE % 15 W4 (EMEAL ~ 15) 124
L2 (K1)s
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2.3 EI EMaEEERAERER

t M EFEMNE (human dermal papilla cell) Z#%FfE L.
37C. 5% CO2 4 vy FaxX—F—T—WpFHEELH, ¥
YINEEOREMESIRL, 6RHEE L, TOb L,
ML A RRD 728, MTT Fihix e CillE L7z,

2.4 HHREERAE

Erica multiflora THLF L 7= #ll 2 12 Cell Cycle Reagent
(Millipore, USA) #MZ %5, 79 —%4 b x k1) —(Guava
PCA:; Millipore, USA) % T, fgELEHE Y 7 b
™7 L7 Guava CellCycle 2 & 0. MIBLE W 2% L7

2.5 ASZUELBATER

Bl16 *# 5 ) —<Hifaz R L. 37C. 5% CO14 > %
2 R—=F =T L%, v Iz G e Kl
L. 72Kl L, 2= vigdarllE Lz, Kbz
B L7z, MUY MBI X )M A RL 720 0.1
% Triton X-100 2 HlWCHilaBE sy 37 2 W EL L.
10% MY 7 aafEEz HnCEE sz x5 = 2k
SEHMEIT o720 TOH%EN KEEILF MU T 2a%2RmML,
CiHENP L — 7Ty ZHT2MHUIT LI L TAT
SV ERER S, 410nm O ETHOLEZ e L7z,
HENTAT =V OFIZIREMOD X 7 = 7 TR L 7-#
EREZHVWTEHRL, S5 ThRETLIZETLM
Wado 7= D A5 =R E L7,

2.6 BEEER

C3H / He~w A (16 M. ) oFHEHMEL, 1
H1Z 1 /M, 500 pg/mé? Erica multiflora ¥4 % &t PBS
Wi, PBS 222101 med >, 21 HEE FES L7z,

Erica multiflora

3. BREEE

3. 1 EFFEMREIERRIE R

ERLFMAE 2 H v T, 7 9 < Hl Y Erica multiflora,
Thymelaea hirsuta. Pistacia lentiscus. Lycium europeum.,
Thapsia garganica O EFLFMNBIIEZ I RAT T B2~
720 ZORER, Erica multiflora \Z 3% b EILIHINA B 15
BRI (1),

3.2 EIFEHRARHAERER

Erica multiflora T 12, 24, 36, 48 Wi ALHE L 72 EFLBH
a2 7z ZoRHR. 24, 36, 48 IF[HAL
FZ 50T B AN 17 00 5 1 4K & LA A5, 12
e LB B T A IR HE AT L S /e (R 2), L
t>Z &1 Erica multiflora @ 1§ 5573 EFLEE NG o K &
T 5 2 L ERIET B,

3.3 YIUADEERRBENR

C3H ./ He ¥ A2 B} % Erica multiflora DTEEZEFEAM
MR H % T 720 Erica multiflora % H B2 F 4L T 38
Mt~ ADELXfl- 2L E 0 EOMEIMHERTE,
BIROEZR L (K 2)s Erica multiflora \2 X %<7 A
B2 RAGAER AT MAEILIRA R & 5 BN E TOIMFA
MmLizzkicksrtEbhs,

3.4 E. multiflora * 4/ —IViliE A ECKR S b B16
A5 —THBEDA S EEBICEZ DEHE

B16 X 5 / —~MNEiZ. E multifiora 2 % 7 — VY,
FA% ) — Vi 2 B L THE S M- BER T 7OV S,
Ty =@ KEZ 1 ug/ mlDUEEETEM L 72 R #% 0
AT = UEERTIE LRR FERIFVEICBW TR

(100 g)

ext. with 100%MeOH (500m1,800 ml)
partit. with EtOAc (400 ml X 3)
and H,0 (400 mIx 3)

EtOAc layer
(EMEA)

H,O layer

partit. with BuOH {500 m| X 3)

\
BuOH layer

(EMBU)

-0:10

$i0; column (@2.2cm X 30cm)

n-hexane:EtOAc=5:1-3:1 =1:2
—>CHCl;:MeOH=8:2-55:5->2:8

\
H,O layer

(EMWA)

EMEA1 EMEA2

EMEA14 EMEA1S

Figure 1. E. multiflora DB X ¥ — L
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T = VEEERRET AR SN (M3), BEfRT T
VBT LMl Tida y ha—v & gL T 1385
% & X T = VEEMIMEE SN,

3.5 E multiflora 2/ — VI EEE T FILED

DEER AP B16 X T/ —<HIAICEZ &

E. multiflora ® X % 7 — Vil 53 BL 1 57 C & 5 Bk —
FUBIZA T =V EARERERD S5 EBHL2 L &
S572DT, TOWSEE 5215 DM HHEL, kD
FHiBET, AT VAL Z DR BRFM L 72 20k
B2 128V TRD MW A T = VARG 2R
L7z (M4 A). M3 XY E multiflora WERE T F U J& i 45 2
AT = VEAREREERLZOT, AEOEREZ 3
FATV, AR 2 Pl +SDICTHE L (W5A), 2D
fE R E. multiflora WElE = F V@ 4 2 |2 CTHULEE L 72/l
Iy ba— v E R L TI727% L HEICA T = VEAE

Table 1.

PRE SNz, FoAT = VEAREREMEHFTE
multiflora O 578 + 3 FC 512 & 2 M A A =8 % 5l L 72
(4B, 5B)s ZDOHH. E. multiflora ® 538 « 53R 55
X MBI BI6 AT/ — <MD AFRICEEL S 2
BN EPWHLNE RS2,

4. ¥ &

77V r0Fa=yToTaiY» S, FEEHH
WVED D Y ORER Z A M Tz € DKWY o v 2
5. HEREFE Z T 5720127 u Y % EO, in
vitro 2 Cld v M EBFLEEMNY (human dermal papilla cell)
ZHWTMTT 7 vt 4 LOHIBE 55087 % in vivo 5
T~ ADOBEMOR)EIZB T 5B ERMEFEE 1T > 720
Z DGR, Erica multiflora W3 v b BILEMIICH
VG N B E AR HE R R & R AR R A, = RS
B TRBEERENES A ONZ, DL LRFFEELD,

Growth promotion activity of the Erica multiflora extract on human

follicular dermal papilla cells (HFDPCs). Symbols represent means=*=SD
of n=4 samples. Asterisks (* and **) indicate statistically significant
difference (p<0.05 and p<0.01, respectively) between the extract-treated

and control cells.

Growth promotion activity (% of control)
Plant name Concentration (ug/ mé)

5 50 500 5000
Erica multiflora 103+18 106 =11 109 = 8* 144+ 9™
Thymelaea hirsta 81+16 90+17 88+13 1059
Pistacia lentiscus 92+22 987 97+15 112+ 6"
Lycium europeum 97+11 102£9 10113 93+18
Thapsia garganica 78+3 81+9 78+10 83+5
Gloria alypum 96+17 93+15 85+11 91+13

Table 2. Human dermal papilla cell cycle promotion activity of the Erica
multiflora extract. Human follicular dermal papilla cells (HFDPCs) were
subcultured at density of 4 x 10° cells in collagen type I-coated 100 mm
dish. After overnight culture, HFDPCs were starved for 48 h, and then
the cells were treated with the Erica multiflora (500 ug / mé ) for 12, 24,
36 and 48 h. The treated cells were harvested and washed with PBS,
and then fixed in 75% Ethanol. The fixed cells were evaluated about cell
cycle status using Guava cell cycle system according to the
manufacture's instructions. Cont. means control.

Gy/G, S G,/M

190 Cont. 72.6% 49% 8.2%
Extract 68.5% 4.8% 10.0%

924 Cont. 69.2% 6.8% 7.83%
Extract 77.7% 3.1% 7.2%

36h Cont. 74.4% 6.0% 6.0%
Extract 76.2% 4.7% 7.3%

ASh Cont. 75.6% 4.4% 8.9%
Extract 79.7% 4.3% 54%
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Figure 2. Hair growth effect of the Erica multiflora extract. A, Skin surface hair growth was detected
on the dorsal skin of mice injected with the Erica multiflora extract. Seven-seek-old male C3H/He
mice were anesthetized with an intraperitoneal injection of pentobarbital and dorsal hair shafts
were trimmed to maintain the telogen phase. Erica multiflora extract (+sample) or PBS (control)
was injected subcutaneously into the trimmed telogen phase skin (n=5 in each group). B, On the
reverse side of the skin. After gray color skin was detected, their skin was isolated and the reverse
side was photographed to evaluate anagen induction. C, Hair growth score. The hair growth was
evaluated by the skin reverse side gray or black colored area (%).
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Figure 3. E. multiflora DEAEAHD B16 X5/ —<#BEOXA S EEBII5 23
e
B16 x5/ —<#fE% 100-mm 7 « v > 22 5.0X 10° cells/dish DiEE Ti&ERE L.
—BRIEER. E multifora x 2 / — VI ZEEBE T FILE., T4/ —IVEBE 12K
BB LAY TIVE g/ OBETHML, 72BBBOX S EEE%
;EUE [/7’::0
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Melanin content (% of control)

EMEA

Cell viability (% of control)

Figure 4. E. multiflora DD EERHHD B16 X5/ — <D A S = EEXBICE 7 88

(A) xS = EEE (B) MlatfFx

B16 X5/ —<#a% 100-mm 7 « v ¥ 22 5.0x10° cells/dish MIEE TIEIE L, —MpIEER. E
multiflora X % / —ViHHEYI OB I FILVEZ RBEL /- 15@2 2 ZhZh 1 ug/ meDEE TARML.

T2 HREROX T Z VELERUHREFEEZBE L o

)

200

-
1%
S

160

—
=
o

-
2
=}

-
MNoE o O
o oo o &

Melanin content {% of control)
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control EMEA2

(B)
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Figure 5. E. multiflora * % / — Vil OEEEE T FILEHEEE D 2 ' B16 X 5/ —<v#lfaD A 5=

CEEXBICEABHE
(A) x5 = ELEE (B) MERE=R

B16 x5/ —<#if2% 100-mm 7 « v 3 212 5.0X 10° cells/dish DEE THEIE L. —BiEER%. E
multiflora * 2 / — VI E BB I FILE. T2/ —IVEBEKBICHE LAY TIVE 1 ug/
MDBEETHML, 7T2EEEOA T EEEFHE L =, n=3. **P < 0.01 vs control

Erica multiflora W2 X 2 HEBRERN R IIFEEH P O M®R
. VI RERMOKIER (telogen phase) 705 K&
] (anagen phase) ~"OFEIZL L DL EbN S,

E. multiflora 13 * 7 = V EAEMEWE 2 & ERIBE SN
722 e, TOEEWEENET 572012 E multiflora
BALY = MTHIE, S5 - 8L THES L2
IOV T A T = VRIS M 2 5Pl L 720 2 DR R,
EYEW R E. multiflora * % 7 — VHIIEY OFER © 5 )L 2
ORI NT-MICH LI ERHLNE 5T TOM
S & B EANDORBIEIR N d o 7, 8o T,
C DM A T = ¥ PEA T B A S B I E A E £
nnLRBEINz,
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Youthfulness of a human appearance is considerably affected by youthfulness of skin. Now, youthfulness of skin is
mainly evaluated by measurement of the skin age. Skin age is measured by a water quantity of skin, a smoothness of skin,
an elasticity of skin, and so on. However, an appearance of skin may be able to be evaluated by the index that is different
from the skin age. We paid attention to a transparency of skin as the element which affected the appearance of skin. It seems
that beauty of skin have some relation to transparency of skin, because there is expression of "transparent white skin" from
old days. However, a measurement method and an evaluation method of transparency of human skin are not established yet.
In this report, we suggest one method for evaluation of skin transparency. In this method, we project a grating pattern onto
an object and measure its contrast. We measured the contrast of projected pattern onto some samples, such as diffusers and
human skin. As a result of the experiment, it was shown that the evaluation of transparency of an object was possible by our

method.
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e — — Development of an evaluation system for
. - an appearance of human skin

Isao Oda

Dept. of Mechanical Engineering, Kisarazu
National College of Technology
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In this study, chitosan particles were employed as a protein carrier. Glucose oxidase (GOD) was encapsulated in chitosan
particle coated with anionic polysaccharides such as hyaluronic acid and pectin. Encapsulation efficiency of GOD, size of
the particles, and controlled release of GOD from the particles were investigated. Water-soluble chitosan was employed
to encapsulate proteins (BSA and GOD) at neutral pH condition. Protein-encapsulated chitosan particles were prepared
by using cross-linker such as citric acid triacetate. Compared to other cross-linkers, citric acid was showed the higher
encapsulation efficiency for BSA (30-40%). However, the stability of ionic cross-linked chitosan particle was significantly
decreased by the addition of salt. Therefore, the chitosan particle was covalently cross-linked. Encapsulation efficiency was
significantly increased (>80%), and the release of GOD from the covalently cross-linked chitosan particles was significantly
suppressed at neutral pH. Next, coating of the chitosan particles with anionic polysaccharides were carried out. Hyaluronic
acid-coated chitosan particles showed the aggregation. Pectin-coated chitosan particles showed high encapsulation efficiency
for GOD (60-90%), the particle size was submicron order. The aggregation of the particle coated with pectin was also
suppressed. The release of GOD from the pectin-coated chitosan particles was significantly suppressed in the absence of
NaCl, and increased depending on the concentration of NaCl. The controlled release of proteins from chitosan particle was
achieved by using cross-linker and coating with anionic polysaccharide.
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Encapsulation of proteins in chitosan
particles coated with anionic polysaccharides
and analyses of their functions

Toshinori Sato

Department of Biosciences and Informatics,
Keio University
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We have developed a peptide-based collagen-like gel utilizing the self-assembling property of collagen-like peptides,
i.e. (Pro-Hyp-Gly).. In order to functionalize the hydrogel, we incorporated Gly-Phe-Hyp-Gly-Glu-Arg sequence, which
is recognized by integrin, to the peptide building blocks. When human fibroblasts are cultured on the material, integrin-

dependent cell attachment and spreading are observed.
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A peptide-based collagen-like gel as a
novel biomaterial

Takaki Koide

Faculty of Science and Engineering,
Waseda University
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Whnt signaling maintains hair inducing activity including regeneration of hair follicle. On the basis of our screening
program targeting activation of TCF/B-catenin transcriptional activity, a plant extract of Excoecaria indica was selected
as a positive sample. Activity-guided fractionations led to the isolation of o-sapinine (1) as active compound. Also, two
flavonoid glycosides, myricetin 3-O-B-D-galactopyranoside (2) and myricetin 3-O-o-L-rhamnopyranoside (3) were isolated
from Erythrophleum succirubrum as active compounds. Compound 1 led to more than 20-fold increase in TCF/B-catenin

transcriptional activity at 1.4 or 2.9 pM.

1. #

mk & D) BURBENL 0B E M TR T
20, RETRREORIEA =X LIZOVTHHTL
NNV THHENTE TS, BRIZHD ) 0TI
WCTHEHTRIN=YRICELE5DTHE T EVHEIZR -
TE7H, KIELTW-BUOREEEB~NDZAL vF 7
LT, PR siEfsh Bt rsvEe s (77
Fuyy)oB5ITmL, RETE, BEEEBHBOAT
e, ZOWMIBIZY 7V & %L BTN OEEE, K
oz 2 EOMIEENICIER$ 5 50wtEo > 7 F VIRT-o
M5 42 NPT VATV LDy IRTARIY T4 Vg
FNI T FOMRTHENIZAYOOHL . F
7z, B OFAEBEET, KRR AEE) R O D
DML L LNMMOFEE LT O ADS, ZOHROFEL D
MR - 2B OB G35 Wnt ¥ 27 F IUIRERE O
P4t (B-catenin/LEF/Tcf ¥ ¥ /37 OB WL B4k
® TCF &AM A T e B 25 &
W, BREMICEELEHERLLTVWD 2 L0H]
LRI ENTWD, BIFFRETIE, &L, Wat ¥ 7 F v
{ZEREC B 5 i T it TCF/LEF 85 5./ + O iz 54%

il

Pz eHlis A5 LAR—F —7 vt A M L7z, ABFZETIE,

Wnt ¥ 7 F V2GS 2 KW UhrFtah) &3
FKL, R L2 Doh» S, A¥7%EBREEHZ
AIHLeWERAL, FEBAEME L L TOMMTIZERK
THIELEZHMET .

Search for natural product for promoting
hair growth based on Wnt signaling

Takashi Ohtsuki

Graduate School of Pharmaceutical
Sciences, Chiba University

2. ¥ B&

2 -1 TCF/B-catenin Es5 55 & E M4 5 ER

FEAERONIC & % 203T/STF il % 96 K~
42787 L —F2&Y = VA 200ul &7 H 3x10" cells
DEECHINL % &R L, 10%FBS & A D-MEM ¥; #urh ©
24 WERIRT AR L7e, B o bptk, Mix OREORE (W
W F X, pWkOWy, HEELLEW) 2856 F
5 200ul ORI L 24 BRI RS L 72, F Ok
2 Br&, PBS CTHifEZ 1 mIgkisfs, MR Cell
Culture Lysis Reagent (71 X ##1:#) % 20uL bz 30
GREARE D L7z, Zo#H 70— b ERREREN (F6E
B Luciferase Assay Substrate + #&f# i Luciferase Assay
Buffer, £ dI27 B X FHH) 2~4 707 L -1V
A—F— (F—FfWLVI ) Z2Fx 7L Nt}
LVy 7 2o —8EEsllE Lk &b, SBERNEO L
v 7 27— YHEEFORBRE (b¥Eiti) 2miEE LT,
TCF/B-catenin i 5 3 B I6 % % 34 L 7z.  293T/STF i
J41%, John hopkins K% ® Jeremy Nathans % X ) =
BE A7,

2:2 RYY—= Ttk

A7) == U7, GRS CHB RS, RELS
4, AV FAVT, NV TIFFY 2 EORY T X AR % %}
L, BIFLiEEERTHRAELZENT .

2 -+ 3 Excoecaria indica » 5 D&MD DIEER
Excoecaria indica DIEF (42 g) & A % 7 — IV THERIC
T2 WML Lz, 2otk KwEIFA XL, @058k
T O8I & 0 A IR L7z, FRIEIC A ¥ — V&N
ZTHEHE L, S5 o % o8 CRUERM L,
WY (16 g %137 W2, ZoMmBWIZonwTAFH v,
B F v, 7% —VERCEESEZ T, ANFH
wERs (07 g, BETFVER (39 9, 74/ — ]
w33 g), KWIAEEE (39 g) #ZNZEFNE/. ~AFH
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VWmEE ) ATV S A sax N5 T 4 — (5EEH
HHAK : Silica gel PSQ100 (28 mm X 260 mm) ; £ EyFH : 7 0
ORNVE /A% =) 1AL Fr. 1A ~ IR 272, K
2, Fr. 1E (536 mg) IZ2oWTH L A#A A7 a< b
757 4 — (4R - Sephadex LH-20 (20 mn % 550

mn) » BB X ¥ —v) 1AL Fr. 2A ~20 272,

WIZ Fr. 2D I22Ww T, #itHHPLC (# F & : CAPCELL
PAK ACR C18 (4.6 mm x 250 mm) ; B2BjAH:75% X ¥ / — )V ;
ik, 1.0 mL/min : BB UV (254 nm)) 12X 58 %47
LA 1 (14mg) % HEEL 72,

2 - 4 Erythrophleum succirubrum > 5 @ &% &% 2

DRE
Erythrophleum succirubrum D3 330 g% A % /) — VT

KIS T24REMEE L. ZO%k, FEVFAXL, &

G HE S OB X T A R L7, BRI R
—VEMZTHEME L, Zh S o2 08 CRUL ik
L, Hi56 g 272, CoMEYDI B 37 g e ~FH
v, BRI FVROT S ) =V THESR ATV, AF
o (109 o), BETF VAR (43 g), 75/
— VI EER (9.3 g), KRWEE (134 g) % EhEhfiie.
Ty )= VERE VAN D S AU NT TG T 4 —
(43 4E4E © Silica gel PSQ100B (44 mm % 600 mm) ; 28}
M:zaaRVA/ Ay —) IR L FrilA ~ 11 2787
ZDHbH Fr. IEZOWTHAHHPLC (77 A @ Mightysil
RP-18 (10 mm X 250 mm) ; BEH : 35% % ¥ 7 — )b ; Gk
20 mL/min ; #H : UV (254 nm) and RI) 2 & %470 %
iy, Fr2A-2F 247, 5Nz Wi5 o9 B Fr2C KO
2EIZDWVWT, C0H T A% WM MHHPLC (75 4 ¢
Develosil C30 UG5 (8mm X250 mm) ; #2EHH : 45% X ¥ /

Excoecariaindica (leaves, dry weight: 42 g, extract weight 16 g)

Excoecaridandica
MeOH ext.
16 g

partitioned with Hexane

n-hexane layer

partitioned with EtOACc

(0.7.9) partitioned with BuOH
EtOAclayer | |
Sili | CC (28 X 260
CII-:(C::?jI\jeOH((p ) (3.99) BuOH layer  H,O layer
(3.39) (3.99)

§§ |97/3 |97/3 |95/5 |95/5 |93/7 |93/7 |90/1o |90/10 |85/15 |85/15 §§

1D 1E 1F 1G 1H

1J 1K 1L 1M

(113.7 mg) (53.6 mg)(48.8 mg) (1.3 mg) (2.9 mg) (2.8 mg) (2.9 mg) (2.9 mg) (8.6 mg) (10.2 mg)

SephadexLH-20 CC (¢20 X 550 mm)

MeOH

g% |97/3 97/3§§

2C 2D
(12.9 mg) (16.8 mg)

75% MeOH

1
(1.4 mg)

HPLC (CAPCELL PAKACR C18,¢4.6 X250 mm)

Fig.1 Isolation chart of Excoecaria indica
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Erythrophleumsuccirubrum (leaves, dry weight: 331 g, extract weight 56 g)

Erythrophleum succirubrum

MeOH ext.
3749

partitioned with n-Hexane

n-hexane layer

partitioned with EtOAc

(10.99) partitioned with BuOH
EtOAclayer |
(4.39) BuOH layer  H,O layer
(9.39) (13.4 g)
Silicagel CC (¢$44 X600 mm)
CHCly/MeOH

|95/5 |95/5 |85/15 |75/25 |75/25

1A 1B 1C 1D 1E

|65/35 |55/45 |0/1oo |0/1oo

1G 1H 11

(1630 mg) (140.2mg) (174.2 mg)2011.5 mg§424.1 mg) (309 mg) (793.1 mg)298.7 mg)(261.3 mg)

HPLC (MightysilRP-18, ¢10 x 250 mm)

35%MeOH

2A 2B 2C
(143 mg) (34.5 mg) (9.5 mg)

HPLC (DevelosilC30 UG5,¢8 x 250 mm),
45%MeOH

2
(6.1 mg)

(17.1 mg)

2E 2F
(10.6 mg) (16.3 mg)

HPLC (DevelosilC30 UG5, ¢$8 x 250 mm)
45%MeOH

3
(9.3 mg)

Fig.2 lIsolation chart of Erythrophleum succirubrum

— )V Wik 0 1.5 mL/min ; Bt : UV (254 nm) and RI)
247wy, Fr2C 22513 bAaW 2 (61mg) %, Fr2E 251k
L& 3 (93mg) = FNFNHEEL /2.

3. BRRUZEE

31 RyY—=29

UWRZORKRMEGHR T4 77— (R o
Ib, MY ITFAB0MICONWTALZ Y —= ¥ 7 &AT
- 728 2%, 2H1Z TCF/B-catenin iz G- {fF % LA S &
LIEPHHL 2oL, BWEEIRED LN
Excoecaria indica (+77 % A4 74%%F) @k e UCGEIRL
WS ORBEEITo72. Flo, KAZ Y == 712 C
TCF/B-catenin = 5 FH 1€l % 78 L 72 KW Erythrophleum

succirubrum (% AF}) X W EBEEGEZ LA 2 5LE6W
FHEEL-0THETHIETS.

3 -2 Excoecaria indica » 5 O;EME D DIFFE
Excoecaria indica DFEF L Doz x ¥ 7 — vty
® TCF/B-catenin = GG PEIZ D W THET 217> 72 & 2 5,
25ug/mL TARAFR: & g L T 95 % TCF/B-catenin ¥z
BiEMEE LA S5 2 EAVHH L. RIZ, Az o
WTAFHY >, FERBRTFIV, T ¥ ) — & HWERESE
AT, HWEIRE ZNENE. BONZETELO
TCF/B-catenin HEEIHHEICOW TR 2772 25, A
FA R, WERTFOVEERE, 78 — VEEER IS
WARD SNz, 22T, ANFH IAEIRIZOW T %
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fTofz. NFYUVWEHEIVATSVITI L7 AT NS
T 74—t L FrlA ~ IR 21472, o N2l50H 5
Fr. 1E, 1F, 11, 1K, 1L, % 0° 1M |2 TCF/B-catenin # 51
o FADEED b7z, BRI NS TLC 4 offREa

ZRHDE, FrlE ZROGBEOMEL L7z, £ZTET,

Fr.lE (536 mg) \22WT, Sephadex LH20 #5470~

NS5 74 —%4FWFr. 2A ~20 #1572, T 475 Fr.

20 LU 2D ITRBAT L2 EDTLC T L DS 2 5
T2lz®, TD2O0DMWIZOWT, WAHHPLC IZ X 5 H
AT AW 1 (14mg) ZHEEL 7.

a1, B FVAHH R OSEE" ol
B XY, a-sapinine & [{E L7z,

1t & W1 o-sapinine. White solid; CaH»NO7, MW: 523.
[o]D = -63.6 (c 0.4, CHCL); EIMS m/z 523 [M'], 'H NMR
[measured at 600 MHz, CDCls)]: & 7.08 (s, H-1), 2.80 (m,
H-4), 345 (brd, J=156, H-5), 5.14 (brs, H-7), 2.02 (m, H-8), 3.52
(m, H-10), 1.87 (m, H-11), 5.72 (d, J=10.2, H-12), 0.83 (d, J=4.8,
H-14), 1.17 (s, H-16), 1.33 (s, H-17), 1.12 (d, J=6.0, H-18), 1.80
(s, H-19), 391 (d, J=12.0, H-20), 401 (d, J=12.0, H-20), 6.70
(d, J=90, H-3' ), 742 (r, J=72, H4 ), 661 (1, /=72, H-5"),
7.88 (d, J=78, H-6' ), 292 (d, J=4.8, NH-CHz), 2.08 (s, CO-
CHs), °C NMR [measured at 150 MHz, CDCls}: § 156.1 (C-
1), 137.1 (C-2), 214.3 (C-3), 496 (C4), 25.1 (C-5), 1434 (C-6),
1264 (C-7), 40.7 (C-8), 781 (C-9), 474 (C-10), 435 (C-11), 74.9
(C-12), 65.3 (C-13), 37.1 (C-14), 252 (C-15), 24.1 (C-16), 165
(C-17), 11.8 (C-18), 104 (C-19), 69.3 (C-20), 1735 (C-21), 169.1
(C-22), 152.3 (C-1" ), 110.8 (C2' ), 1108 (C-3' ), 1349 (C4’ ),
1143 (C5' ), 1349 (C-6 ), 295 (NH-CHs), 21.2 (CO-CHs)

3+ 3 Erythrophleum succirubrum %> 5 @ &4 5% %

DRZ%R

Erythrophleum JEDFEWIVWH 7 7 ) A, T—A NI4T
RTIAVEYREAL ML TEBY, HEEF, I8
FEERL, FTHRPRELHH S MENLEDH L. <
A B Erythrophleum succirubrum 3% 4 CTlE [Saat] &
DEHATHON, 2O, o2k HmEEIEH, O
W 11 O A SE TR S S hTw s ohE
TIZ Erythrophleum J& D TR LTI, 7vhaA
FHEALA Y D cassaine, cassaidine, acetyl cassaidine o
MEREEH 2. % B, Erythrophleum succirubrum @
Ay )=V F AL, EROAZY)—=27IIBWT
TCF/B-catenin B2 5 HE G Z R L7z b DD, KHiPiC
OV 2 AN 21T o722 2%, L 2 L1 TCEF/
B-catenin DG 2 {HVEAL T 2 5 O HEEIZ R - 720 TH
5T 5.

Erythrophleum succirubrum O 3E¥[ 330g # A ¥ J — VT
BB Ui 56g 2872, 209 b 3Tg 2 AFH v, i
BRI FNVRT Y ) —VCHEBPRET, SUHEETE
INENRZ BONLKTHEBOI LT Y 7 — VI
WA BIRLUTOGMEITo 72, £3, AHEIHRICOV
TYIATNVATAIUR NI T T 4 —%AT\WFrlA ~
I %72, 209 b, FriEIZ2WTHEMHPLC 12X 545
W % 4T\, Fr2A2F #1%7:. 6Nz W5 095 % FraC
O 2E12DoWT, C30 /1 F &% w72 HPLC % 17\,
Fr2C » 5 13tAW 2% (61mg), Fr2E 25 31t&W 3
93 mg) #ZFNENHEEL/ HEELALAEW2 XU 3
X, 'HNMR A2 b VICBWCHBI RS 751 e L
T, 68 ppm LT T7 SR 4 FEKERT S 7 F it

20

N -
o (&)
T T

TCF/B-catenintranscriptional
Activity (Fold increase)
(@]

Con Hexane

012.5ug/my
W25 ug/mL
B 50 ug/mL

EtOAc

Fig.3 TCF/B-catenin transcriptional activity of each soluble fractions of Excoecaria indica

BuOH H,0



2 35 ppm AT — 70 F OFEIZHIR T 2 ¥ 7 F vl
WMEN-2L XD, 2RP3ET7IK 4 FEKEARE L
SNz, BEANRY PV RO B E DL D, 2
& myricetin 3-O-p-D-galactopyranoside 7), 3 1 myricetin

3-0-0-L-rhamnopyranoside ° & [ L 7.

1t & ¥ 2: Myricetin 3-O-B-D-galactopyranoside. Yellow
powder; CziHz0s, MW: 480; FABMS m/z 481 [M+H], 'H
NMR [measured at 500 MHz, CDsOD)]: & 6.19 (d, J=2.0,
H-6), 6.39 (d, J=2.0, H-8), 7.37 (s, H-2" and H-6" ), 5.18 (d,
J=80, H-1""), 3.82 (dd, J=8.0 and 9.0, H-2'" ), 3.56-3.59
(overlapped, H-3"" ), 3.86 (brd, J=3.0, H-4" "), 3.49 (brt,
J=65, H-5" "), 365 (dd, J=65 and 11.5, H-6"" ), and 3.56-
3.59 (overlapped, H-6"" ), “C NMR [measured at 125
MHz, CDsOD]: & 158.7 (C-2), 136.0 (C-3), 179.4 (C-4), 163.0
(C-5), 99.9 (C-6), 166.1 (C-7), 94.7 (C-8), 1584 (C-9), 105.6 (C-
10), 121.7 (C-1" ), 110.0 (C-2' ), 146.3 (C-3" ), 138.1 (C-4" ),
146.3 (C-5" ), 1100 (C-6" ), 1056 (C-1"" ), 73.3 (C2"" ), 75.1
(C-377).701(C4"" ), 772 (C5 "), 620 (C6 ")

1t & W 3: Myricetin 3-O-o-L-rhamnopyranoside. Yellow
powder: CaiHxOs, MW: 464; FABMS m/z 465 [M+H], 'H
NMR [measured at 500 MHz, CDsOD)]: & 6.19 (d, J=21,
H-6), 6.35 (d, J=2.1, H-8), 6.94 (s, H-2" and H-6" ), 5.31 (d,
J=15, H-1""), 421 (dd, J=15 and 3.2, H-2' "), 3.78 (dd,
J=32 and 95, H-3' " ), 3.33 (+, /=9.5, H-4" " ), 351 (dg, J=6.1
and 95, H-5' "), 095 (d, J=6.1, H-6" "), “C NMR [measured
at 125 MHz, CDsOD]: § 1594 (C-2), 136.3 (C-3), 179.7 (C-
4), 163.2 (C-5), 99.8 (C-6), 165.9 (C-7), 94.7 (C-8), 1585 (C-9),
105.9 (C-10), 122.0 (C-1" ), 109.6 (C-2" ), 1469 (C-3" ), 137.9
(C4"), 1469 (C-5" ), 109.6 (C-6" ), 1036 (C-1"" ), 71.9 (C-

Wnt & I FIVEZRRE LB EREFRE D DORAM D DIRFR

277), 721 (C37), 734 (C47 ), 720 (CH "), 17.7(C6 " ).

3-4 BEU-{EEYD TCF/B-catenin E5E &M

i L 72 3HE 0 L& ¥ 12D v T TCF/B-catenin iz 5. i
PIZOWTHEH 21T o 72, ZOKE®E, o-sapinine (1) &,
293T/STF Mila D =73 % MadE L 2255 14 uM T 225
f% (Viability: 86%), 2.9 uM T 46.6 1% (Viability: 88%)
& I Y BRI B T 12 TCF/B-catenin D #x5 % G 1L
THLIEDPHB LA F72, 79K/ 4 FEFHIKTH 5
myricetin 3-O-B-D-galactopyranoside (2) & UF myricetin
3-0-0-L-rhamnopyranoside (3) (&, 293T/STF #l iz o 4=
AR E MR L 2085 50 uM K 0F 100 uM C TCEF/B-catenin
DIRG 2 EAL$ 5 2 LAV L 72,

4. ¥ B

Wnt ¥ 77 F v & BEARICE L Tid 2007 45 B 12K
HRICBITBEBIEHE Wnt ¥ 7 F VREBEOEEI2oW
T Nature " THE SN2 L, ZOHMREIS L #
HEhTws .~k AFFEHCVET 7O0—FT
I Wnt ¥ 7 F V2 EMAL S s eame LT, Qs %
SB-216763" , SB-415286" 7 LA STV A %%, Wat
T FIVIHER T /08 F &2 B EBERICHE DT 01X
bEvmohTuhv ” AR CTE, FRoMdEk
2, A E BREER AT 2L e A2 HIEL,
WHFFE R ARAT DY T ¥ Z 250 12D\ T TCF/B-catenin
B ERIEE LA ) -2 v T 2Tl D
W, G2V B L7z Excoecaria indica & V) o-sapinine
%, Erythrophleum succirubrum X 1) myricetin 3-O-B-D-

galactopyranoside . UF myricetin 3-O-o-L-rhamnopyranoside
DHBEZKI) L7z, 4%, $8I2 Excoecaria indica O 4 M|
FIZONWT, BITRGHEREEIT, FOoNETER S 01t

Fig.4 Chemical structure of compounds 1-3
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I Activity—S— Viability
7100
175
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40

(%) Aungein

20 |
125

TCF/B-catenintranscriptional
Activity (Fold increase)

0
Con

0.71

Con

0
1.4 29w

Fig.5 TCF/B-catenin transcriptional activity of
compound 1 Values are mean=S.D. (n=3)

FHERZPSPICT B TFETH L. T2, BSRAEME
FIZONWT, e OALA T (Western blotting 7%
&) EHOTZE OV OB 2 BT 217, HEfE
%2R LTI OWT, in vivo FEERSIZ X ) HFBIEHIC
B9 AL GHE L, FEHEME L LToORM % BGET
LTw&E7zwn,
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In this study we attempted to develop a bioimaging analysis for epidermal cell-cell adhesion molecules, desmoglein (Dsg),
as well as intermediate keratin cyteskeleton network. We used Dsg3, which is an autoimmune target antigen of pemphigus
vulgaris, and keratin 14 and fused them with green fluorescence protein (GFP) or red fluorescence protein (RFP). When these
chimeric molecules were introduced into cultured keratinocytes, we could observe time-lapse changes of Dsg3 and keratin as
live images without killing or fixing cells. This approach has allowed us to overcome the limitations inherent in establishing
a temporal sequence of events from fixed specimens, and to study the assembly and fate of desmosome precursors in living
cells during junction assembly. We demonstrated the fate of Dsg3 and keratin after binding of AK23 pathogenic monolconal
IgG antibody. After binding of AK23 IgG, Dsg3 diminished on the cell surface and tended to be internalized into cytoplasma.
The insertion of keratin filaments was also obscured and its retraction into cytoplasma was also observed. We are under way
to generate transgenic mice with Dsg3-GFP to perform in vivo bioimaging analyses. These new technique for live image of
epidermal cell adhesion molecules will provide a valuable tool to understand molecular mechanisms of normal skin, that will

in turn contribute to cosmetic science.

1. #&

ARFZETIE, Mz HOLEAE 2 T, KRB MR
BIEBWTEELRREHE2TL7AEY - 2HEEAOY 7
WIAL DA A=YV TERARTHI L TH D, ML
HIZHG-3 2 EAOZEMER MBNBTE) KORRT
B GREFZEIL) 2L, @<HLVBE2L T AE
V— AEE ORI 2179 2L Th S, IEFH M
MHAEEZ RO LIE, K EHICRO L 2 ->THBY,
ZFORFIBEBITTHLI TN AL LA A=Y ¥ T,
LR FOESICKRESHMKT2b0EE 26N 5,

2. ¥ B&

TAEY — A, &0 FRHHE. O iz &2
45 EELZMBMEESEO—2TH Y. BET LM
FLZmMEICEESEDLEELIC, 79T v X oOhE
WAEL AT A E THMBOBELY RE/L3 T 5 EE %
b, TAEY —AOMEAENICIE, KEEEATHLT
ZAEFVLA Y (Dsg) BLUOFAEaY ¥ (Dsc)s Bb®
MR OE bEATH AT Fa 7y (PG, T A
E75%> (DP). 7923741 (PKP) LREDEADN
Hbo TNLOEHDH B, Dsg lZid Dsgl-Dsgd ® 4 Fi
DTAVT A —DPFHET DD, ZOHTH Dsgl BL W

il

Development of bioimaging analysis for
epidermal cell adhesion molecules
Amagai Masayuki

Department of Dermatology, Keio
University School of Medicine

Dsg3 (T HE G T LRI BT 2 ML OF A5\ CHE %
BHERTEEZOLNT VD,

KIIE 1L, Dsgl B & O Dsg3 12xF9 5 HOPUE KRN
TEASINIRHR, BERRELEOTAEY — AL
A S S TR LR 2 E1KIER LA X AT
LHCRERBTH S, HUDMKOERN L 7% Dsg DAl
KRN GAE & RIEBEDOFEBIE L OFEIZOWTIZIN T T
FEHNCT ST & 720 SIS L. HEhREERICE
D X9 R CTRE MK O 2B E S AR DTER S
NDOPERIEZRHTH 5o FKIEHE OIRREZ FEHN R 3
% BT, HEMIBICAHCHASHEAGT 0, URENE &
DO T ATV — AHBEEADED X ) RBEE) & Rd H
. ZRRIONEH IRMNIRTE) %2 6 NSRRI (R
FIZEE)) OWIH D SN 5 2 EPBERD LN TW5D,

PR T TR O EAE DIRIEZBIT§ 5 ke LT
. BRGNP E W REROPFERTH 72, L
L. fEgmid, Sv~) v, 7 by loffis OfE
AN & 0 HRER. W% e L - RICEHOORE R 5
720, MREAPAEE TV LIRETOEADREZ KL T
LEIAWTH L, T, MEEZBEELTLE) 2ORF L
MRLNTOERADOKIFHZEILEBIZ T2 2 LIIATRETH
o720 AR, HOEEIE (Green Fluorescence Protein,
GFP %2 L) #HMOBH LG S E-MEaEALERL,
ENEHET O -7 LTHWEZ LT, EEIRETOD
HMINBANRAE Z W BAL S 2 B2 RE L 72 0 . ek & 134 <
R 2B THTOMBNEELZBISE T LN TES X
I o7,

R TIZ, TAEY —AWHEHAD) TIVY £ LA X
=V EERE L. MIBHEE BT EhEho®k
DEHZ ) TIVE A NTHNTT 5 L3, RIEEOHTH



EAFEE L THOKEIERICEL T TOHTAH = AL
M 5EBHMREERLIZEICH DL, TAEY —LHH
FEH L S IR ALMIO R EBETH L7 IF V12
HAEABRZ A L RBRS ¥ — %L, ThZh%
FAALMIIEA L TG EAOFBL 2 A7z, Hitv T
MRS BV 2 R BEA OMBL NBYE 2 R E E# O
BBLOSCRIZ)TNE A DA A=YV TEICE VRN LT,
S SR ALMIII P Dsg3 IgG ¥k % I &8, Hilk
& Dsg3 &S L 72 DR BIEH QMM NE)E % #EREY
BEEBROBEL ORI TNIA DA A=Y U ZHEICED
ATz

3. # R

1) ERBERERETSF > 14 (K14) 8LUFTTF
> 5 (K5) D3I

v K14 b X VK5 B 2 & o ¢DNA % PCR #
WX DBIEL, Zh % Clontech 4 DM & A E AN 2
% — pEGFP-C1 (%) 2 AL C 2 HEHORHNRY 5 —
(pEGFP-K14, pEGFP-K5) Z#{E# L7z $7:t F Kl4 D
cDNA 122 Wi, [ U < Clontech #:? GFP Z R & H
BB~ % —TdH 5 pEYFP-C1 (#). pECFP-C1 (¥
7)) HIHALT2HEORIHNY ¥ — (pEYFP-K14,
pECFP-K14) %{E# L 7,

PR L 72 A OB  — 1200 T, TAEY — 4
5B L 2 WHlllakk T3 % CHO Mg 2 22 h FuGENE
(Roche Applied Science) ZHWTEZTEALZEZ A,
FHL 72N CREPICEE L CRRO BN, TER
T v ERMROMIROWEE LR T 22 & h0-o
720 ZZTAMBONY ¥ — 3w N EEMkTD %
KUS MBI n T EA L& 2 A, B L&A A
WTHRIROMESEZ T T 5 & & B2, —ETIEBEET 240
faizte o TRy b7 =27 IRICHRST 2RO 5, &
DI BIT BT AEY — LADOEITHEL L DR EITRE
SN TNOORBEHD I H EGFP-K14 122w Tk,
R EEAKUS Motk E 2+~ 4 ¥ v CRINL. g
MHBICBT 57 7 F » OMBNEIE OV 72,

2) HAEBERE Dsg3 DHIHE

bt b Dsg3 a4 & @ cDNA % pEGFP-N1 (Z#fi A
L C3H A2 ¥ — pEGFP-hDsg3 #1E# L7 TEH L 725
WXy & —% KUS M2 & R E~ T A7 95 /%4
NHIfERE Pam212 Ml IC AR F3EA L7245, 2 O
BV TEIEEADORBHIZEL RO SN o7z,

WV T~ 7 X Dsg3 il &K ® ¢cDNA % pEGFP-NI,
PEYFP-N1, pECFP-N1. 7 & ONIC AR 28 B F R 56 B
2 % —T&% pDsRed (Clontech #f) 1AL, ThH%
KU Ml 72 & ONIZ Pam212 M IC IR FEA L 720 £ D

REMBREERFONIFAX— 2 TEDRSE

Rz hThoRa EAHEAMIE oM Z 7B L TR
HHNTH DD, Dsgd WARIEB§ 25507 & 7 B M B
K TOFBUIED SNz dro 72,

3) UTZIEA LA A= 2 TEICK DEREMRIR

MWEITF A, BT~y ARFITKEE FET D h
Dsg3~ W A%E ./ 7 a—F itk (AK23 mAb) % L
720 EGFP-K143E A KUS Mgtk %. I ANR=AF 1 v
VaTAVINVIY MIhAHFTFTRELZE, 100 g/ nd
® AK23 mAb & Ut &8, £ D% AxioVision £ ® Delta
Vision #2618 % F T EGFP-K14 OfIa By RE % 12 B
M ECTEZ L. Zof%,. AK23 mAb S 0.5 B X
) EGFP-K14 & & { —# THe % i O ML~ @ insertion
PHEE L. 77 F v o d.i~ & retract LT
WBRBEHBRSND, FEAEDT ST UBHEIZ S
12 BVTHZDF FHIT insertion L 72 IRE TR
® 5., keratin retraction IZFD SN L o7z, TOH
H & LT BRIbE 7 A LML AS B kg 55 48 T C Dsg2 %
BB 5720, Dsg2 & BT H 5 % #4 T EGFP-K14 ©
retraction 2352 SN h o LW REMARIR SN2 F 2
THIREE R T C Dsg2 2 BB L v IEH & b FEE ML
(NHEK) %4 #%OEBRICH W72,

4) NHEK #fa(C & (T 2 $iDsg3 IgG A FEEH D

K14, Dsg3 DENREREHT

pEGFPK14 % FuGENE (Roche) % F\v»C NHEK 1= i
fZFE AL, GFP Rl KI4 OBl 2 7225 AG&EA
DOFEBUTBETEAZ 2N ECTHEOONE o7z, F
CCNHEK fiffi% ##5 ANR=ZAF 1 v 22 Tary7Lr
Y MTh % ECEEL Z OB L & Ca it (1.2mM
Catrdiih) WCEBLTESHIZI2MMEEL L, BER
@ NHEK ffgizx) L, 100 pg/ méd AK23 mAb % 0.5 ~ 24
BRRIROG L7ze BIEHR. 79 F VRMEZ v Fhir 55 &~
Pk & Tkttt #E (Alexor Fluor 4838) TG L
7290 ¥ IgG Pty (Molecular Probes #1:) % T
et 9 % &I, BERISH A L 72 AK23 mAb % Alexor
Fluor 546 E#$i~ 7 A 1gG ¥ilfniE (Molecular Probes £t)
ZHWTHEG Lz, TORRT 7 F ¥ #HED retraction &
3. EGFP-K14 BIKUSHIaZ i L7z& & X 0 & I
WCElg sz, L2 LZOHETIE. 77 F U RHED IR
DEFBL LTHOLNIZ L, BOTIE—HDTr I7F /#i
HETIZ AK23 mADb SUG 2 24 BRI 25488 L T & M B A
5 @ retraction 2520 HNLh o072 L R EORMEL -
TWw/z,

BHIZOWTIE Ca ¥ 7 ML Y HEIEML L 72 NHEK #i
JaAs Dsgl #3895 728, Dsgl 2T H T HEHTH
T F U RHED retraction DSEED H N o W HEMEDE 2
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b7z, & 2 CTNHEK #Mild % AK23 mAb & K69 4 H
T2, Dsgl Oflastz W4 2 2 & TZ oG % B
EYLEMT N RREEAER LA ER (ETA) 1 g/ nl
R S8, FOH%AK23 mAb B#BO - I F v #iHEDB
L O AK23 mAb O N EEE 2 FIRFICBIS L7, 0D
A A AK23 mAb UG 6 e & 0. AbfiiaE L o3
BBV TT 7 F VHEOMIBIE A & @ retraction 72 5
N2 AK23 mAb @ internalization 2SBHBRICEIZE S 7z (K
1)o

PED#ERELI D, AK23 mAb E DRI o T I F
> @ retraction B & ¥ Dsg3 @ internalization 234 L 5 &
EWREEINT, LA LT I F VDR EOEE LT
R LN BHEIZOWTRFRIGON W0, 7T/
7 4V AFEBFR % 72 EGFP-K14 ¢cDNA ¢ NHEK iz
ANOBIETEA, &b PICEOMAERHDOIEH % A7,

5) 77/ 74V ZAEERICE B EGFP-K14 O NHEK
R TOHR
EGFP-K14 ® ¢cDNA # A L7277/ 94 VR
%, TAKARA . ® Adenovirus Expression Vector Kit

Pan-keratin AK23 mAb

0 hr

6hr;

12 hr

K1 AK23 mAb RICHTED NHEK #il2IC BT 347 5 F %
# 5 £ U AK23 mAb DFRBINEDEE,

AK23 mAb RISHETD NHEK #if2 Tl3. 77 F AR DO L&D
flREefAs JUEEEOMBEERAEICS VL TRRICED SN
(A). 7= AK23 mAb D% b IEEmmOMIIE L (2 SR ICERS)
LTRSS 7 (B)o AK23 mAb RS 6 BB &Y. 75 F
CIRMEDIRERE H S D retraction (C). % 5 UIZ AK23 mAb
DOBEERNAD internalization (D) »EBEHS5N., Th5DOK
JEld AK23 mAb DRISH 12 BB TLWIEEE E B - 1 (E,
Fo

EHWTIE® L 72, §7% b5 pEGFP-K14 X ) EGFP-K14
@ cDNA % HIREEE 2 VYW L. R 2 g K il
LRI AI FARZ % — pAxew A L7z, 1ESLL
72cDNAfiAT A 3I NXZ7 ¥ —% STRATAGENE #:®
GIGAPACK III XL # fl\v»C Lambda Phage I2/% v 7 —
DUT L. AAI R —FWIELZ, WIRELZ3 A
I PR & — %l REER LA FE A DNA-TPC & & H 12293
HMEIZ co-transfect L. MBIL7-MBRZ T 7/ 94 VA%
L7720 oA VA% 4 2L R L TEdifii £ L 2
WEER L, Z1a NHEK Mg 12 &g X & T EGFP-K14
DREBOLEHEZBE LT, ZOME, BYH 24 FH LY
EGFP-K14 7° NHEK #IR BN TREICHBL L. » oM
KoMy —veLcpigshz (K2),

KIEED AV > 7 A O THLMNILZ 5535 5
&L TAEY - AEAREAZNL OO, TAEY — A4
BB IR, L L, BERh oAV LOREE
AL L, WRWERER T, Ml Miargg L. 7
AEV =LAV EINEZ EPMENTWE, £ Th
EBWTOCalREX BRE~TY 7 ML, MLMRRZREIC
T AEY — AP E N7z & &2 EGFP-K14 O #5112
[22 > CTO insertion IZZALS R SN2 BN L7ze 3
NHEK #lifa % # Ca By Hh THE 38 L 72 & ¥ 121X, EGFP-K14
DI IS HETIR ORERE 2 T2 0K L CRED B L7228, BT
2o TH Y b7 — 7RISR T 2%IERD 513, M
Jui~ @ insertion 1Z78® SN h o 7zo T IITH LE AR
WA Calith (1.2mM Ca &EiHh) ITEHE L2 L 21213,
EGFP-K14 288 # i l2 11 2* - T insertion 3 % A3 5% X
N7z (A7) SHICKBBALHOHECaiICET L 72
& 2 A, EGFP-K14 25875 Wi l2 [ 2 > T insertion § 4§
PHOPBRDONHRL o7z,

DEO#RLI Y. 777 94 VAR E W TRBLE
72 EGFP-K14 1Z. NHEK #ifgicB W CTEHFIZHIT S

i v A i) .
2 Adenovirus #IR3R T NHEK #F2ICFIR L /-
EGFP-K14,

EGFP-K14 A NHEK #fiB2 O # 2 & A T BR R 4 4%
MROEN/NZ—ELTRES W,



LEdIT, EwnrIF v ek ECaf TTIET A
EY — ADHHIENT AEY — LA OEFTHEN LGS
AU RetEARIE Sz,

6) KBFREDE K 2 Dsg3 IgG A EEHED

K14, Dsg3 DENREMEIT

HWEICRMEET VT ALY HEE L 2280 AK
mAb DT, ¥ ANOHGIZ XY W5 h 7 KT
BT 5 AK23 mAb &, AKIEK 2 FHE L % v AK7
mAb. AK18 mAb., AK20 mAb IZDWT, €NEhD
NHEK #li i 1 56 3 2 #2545 B 5505 P 0 5 > % Dissociation
assay & HH W TN L 720 & 5 I EGFP-K14 % 78 3
SE7NHEK iz lcZn N omAb = it L 72 #
®. EGFP-K14 3 £ U Dsg3 @ %M 125 > T % 17 -
72o NHEK #iffaz 2> 7 VL M2 b $THEREL K.
WEREEHCai i~y 7 P LTHEBELL, Z 12 AK7
mAb. AK20 mAb. AK23 mAb %= 37C. 24 FElE e L 72,

A B
No Antibody AK7 120

100

80

40

20

Number of particles

AK20

AK223

REMBREERFONIFAX— 2 TEDRSE

ZD% 05 mg/mé ®ETA = 37C. 2FBUN L. 512
Dispase (Roche Diagnostics) % 15 45 )it L T NHEK #
o741 v ah bRl 72, #EEE,. Aoy —
R LYERY 74 v 7 TYRRIE A 2. FE#ER R
L7z bfilad > — M EFHE L7z T ORI (L L 72
¥— MR, AK23 mAb BB EZ RO L NzD
1IZx) L. AK7 mAb. AK20 mAb % e L7z & Z 123l
HFALIZBAE Cld e h o720 S 5 IC NHEK Mllle % 57 % %
£ AK23 mAb & )t L T Dissociation assay % 17 - 72
LZA, Wb L7233 — i AK23 mADb 253 % 12
DB ML 72 (K3),

BNTT T/ 74NV AFEBLRICE ) EGFP-K14 % 53
EH¥/NHEK#MiE%Z., 652U 1ng/ mé @ ETA T
MUBR L 7272, 100 mg/ m¢ @ Alexor Fluor 546 THE &% L
72 AK23 mAb. 7% 6 AP~ 7 A0 G- THL
K % #8807 v AK1S mAb & It &8, Z0#
Axio #L @ Delta Vision = H \» T EGFP-K14 7 5 N2 AK

60

NoAb 1 i0 1 10 1

Pathogenicity

10 (ng/mL)

Reactivity against
human Dsg3

AK7 AK20 AK23
- - +
- = +

Number of particles O

C 1 2

4 5 6

AK23 dose (na/mlL)

3 Dissociation assay | & % AK mAb DIEBEREEFMD LEE,

BrEAEL =3 — FEUE NHEK #ii2 & AK23 mAb ERIEL 7= EHRHZLLBH SN
7= (A, B)o ¥ 7= AK23 mAb RICHEDEIHFAE L 72> — FEUE, RISICA VL /2 AK23
mAb DERE %Y 5 2 & THRBKEFMICIEMNL =,
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mAb OHIEHNBE O E N EZ I F TBIZE L7 D
FE AK23 mADb % UG &8 72 NHEK Mg T, Kbtk
0.5 I & Y EGFP-K14 DMl N~ retraction 7% & TNIZ
AK23 mAb DML~ ® internalization 25528 5 L7z D
12 L. AK18 mAb % Ut & & 72l fa Tix. EGFP-K14
® retraction B £ ¥ AK18 mAb @ internalization & % IZ
B 8 W £ THIECld e 2o 72 (M 4),

7) EGFP-K14 RS2 2T 12y 777 AD/ESE

T T ANV AR THE AT L 72 EGFP-K14
@ cDNA %, K5 70 E€—%— (13 kb) O THIHHAL
72 cDNA 2~ A2 b 5 7 b pGEM-Kb5pro-EGFP-K14 % 1%
L72e TOCDNA I YA NI 27 Mo, <7 A LB RR
Pam212 Mg 2 w7k © FuGENE (Roche Applied Science)
PHWCHEZETEALLEZ A, BIL-EDIIMBNT
HEROMREZTIE T 5 & & 1T, — TR 2 Ml
Lo THR Y T — 7 RICHIET 515205380 57z,

4. £ &

RHFTEIE. ERATTRETH o 2T ATV — AHHEEHD
AMIBIZ BT 20 FEEE, VTV A AT E VOB L
WBEDP ST 25 DTH b, ZOWARIT In vivo 125
VI % MK B A B 2 PR S 5 L CH LW ELIE 2B AT B
bOTHY ., BMHFEDOARL LS, MlEWF % G2k
PREEFITH T 22 KBS SN D $7ABIZEICS
VT BT ORER KIGHE DKIEIEIED A I = X L H350FH)
BOBEPOWIONMIENE LT, AT7aA N, {EN
WA 2% EORWEMOZ WBUTOWRHRE & 134 BB 0L
WIRIRIEOBZED W REE 2 B0 b L,

R IS 2 D Z d. B & HE I o JLak
Lo TBY, ZO5THBERNTEI TN A L4 X
=V 7 AERFEOMBRIIKRECHBMT AL E
Y (W

5. # #&

ARWFFETIL, REMBBES B TEERZEHE T
FAES = LAMEELAD) T VI A DAL A=V v 7%
535 L L BT, PiDsgld IgG LRSS oM M HA5 12
B2 ENENOEAOZEMGER GHINFRE) KO
TSR RIRZEIL) 2T L. TAEY —ABEEHD
FEREIHAT 2 1T o 720 Z DRI Dsg3 IgG iR D FUSH£IZ,
AL L oA EN L SN 5 L2, Dsg3 DM
IO internalization 38 & O 5 F VDM & @
retraction LB Z E MW O Lotz Ty AK
B2 COXRBIFED R 5 AK mAb % AALHIIIC K &
B7zBE Dsg3 &7 9 F Y OEEIIEVPRONL I L E
ML L XV TH S RPIT L ze RIFFEDORRIL. KIEHEICH
B AIBI AT % 5T LNV TS 2 L ToOH LWil
REm7z7213Th . EEMEERS OG- FREmIZOWT
LHLWHEZEATEIDEEZ SN T2AWIET
FERTE R 25725 DD, Dsg3. PG, DPED T AE
V= ABGEEA FAORORICE VW LT A2 LT, TA
BV —AIZBIFLINSOHEADEEE Y TV Y 4 LT
Wb ENMEEL 2D LEZ LN, EHITRIIRICE
WCTZEDORMFICHEFLZEGFPKI4 b v AV =y 7y
< AlE, in vivo IZBUF B KIEED 5 TIRAE X B = X L4
% b NSl M BEE O F A8 2 B3 2 L CHEE R Y —
WehbEEZ LN,

4  AK18 mAb(A) & 5 UNZ AK23 mAb(B) # It & £ 7= NHEK #ifi2(C & (7 5 EGFP-K14 5 £ Uf

Dsg3 DO imEAEEE,
AK18 mAb % s & ¢ 7=#lB2 Tld. AK23 mAb # Rc & € 7=fifg & kX, EGFP-K14 (%kHI) LU
AK mAb (K38) DHMREANDBENIIBEETIE G - 0

— 44 —
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Nude mice exhibit athymia and hairlessness by a loss-of-function mutation in the transcription factor Foxnl gene.
Although the immunologic functions of Foxnl have been studied intensively, there have been relatively few studies of its
functions in skin. Foxnl regulates expression of hair keratins, which is essential for normal hair structure; however, it was
largely unknown how Foxnl regulates hair keratin expression and hair formation. In the present study, we found that mice
lacking phospholipase C (PLC)-81, a key molecule in the phosphoinositide signaling pathway, and nude mice show similar
hair abnormalities, such as lack of cuticle and bending. We also found that expression of hair keratins was remarkably
decreased in skin of PLC81 knockout mice. Furthermore, expression of PLC31 was induced in Foxnl-transfected
U20S cells. In addition, we showed that PLC81 expression was remarkably decreased in skin of nude mice. In skin and
keratinocytes of nude mice, activation of PLC downstream effectors, such as PKC and NFAT, was impaired as well as
those of PLC31 KO mice. These results indicate that PLC31 is an essential molecule downstream of Foxnl in normal hair
formation, and strongly suggest that hairlessness in nude mice is caused by insufficient expression of PLC31.

1. #&

BEEFOHLRL LT, FEHIIE DAL L E R
NTVLEHETH N BN H, BOREIZOWTOFEMZR A
B Z A LIKREH LRSS . HEEBE S 4122
— V) VIRERHROEL b HEHR, KA T ) 8—F
C (PLC) ®»—2>THBHPLCSI D/ v 277+ (KO) <
TAEERL, COXTANWHELRERLERT &
PHELTWS, ik, PLCSIKO ¥ 7 A DEERAD 2
Ho AL LA, X—F T RAEHNHD
A% B3, BOFMEERENL SPTVwD 2 LAV L
TETWhH, X— N3 ¥ 23S KT Foxnl A% KMIC
ERL, TORE BOBRILERATr5F 0 ThbH
mHa3 2503 % 2 EREEORN L EZ BN TV,

ZZTARZETIE, X— F¥™ 2 & PLCSIKO R 2D
FNE L AEN 24 OFTIEIC X DG L, X—F=x Y
2 & PLCS1KO =7 AWM D ¥ 7 F IVAEFED 3w % B & A
23562 &2L7

il

2.  B&

2—1. PLCOKO ¥ ZDESE S UHHAHE
PLCSIKO = AEBICOWTIET CTICHEL TV A

(EMBO ].2003), PLC81#T & (BD Pharmingen, USA),

Foxnl Pifk (Santa Cruz Biotechnology, USA) , B-actin $t

The roles of phospholipase @l in the
formation of hair follicles

Kiyoko Fukami

Laboratory of Genome and Biosignal,
Tokyo University of Pharmacy and Life
Science

f& (Chemicon, USA) il M L7z,

2—2. insituNATJELE—2 3>

B % 4% /89 AV AT IVT ke R CREER. 8mm OF
SOY R E/E#EL L 720 PLC81, Foxnl., mHa3 Ok
TXRITr IV RTa—TEHN TR o 7,

2—-3. /¥r7Ov MER

RNA (x RNeasy Mini Kit (QIAGEN) % i\ C & J§
2753 % L 72, mHa3 B £ U GAPDH (& DIG Northern
Starter kit (Roche, Germany) I2& A2V ITF 7V I X
VD) RTa—=TE TR o7z,

3. # B
3—1. PLCOIKO YT RIEX— KT RXREFEHEICE
L =R\EERY

PLCSIKO W A Z X — F= 7 AL FABICEEL 2 5
(KM1B, C) &5 FETHHMSECRMEMEZBIE LA
L, I PI— LT ATEEFFLELTVLDIIH L.,
M~ ATRIZEAEEDRARONEWTZ E (K1D, E, F),
FLAELTCWAEL NS >TwE (M1H D &E,
FEFIHEPLTWE ZEA LA, BiZay bu—~
T ADETHERENLF 2 —F 4 Z VDT A TIERS
NG EORENHHLZ (K1G H D,

3—2. X—FK~v7XFA#. PLCSIKO ¥ X3 KE&
TONTIrZF o PRHLTVS
X — K< A TIRIEE R T Foxnl 2AGKMITER L,
EOHRICUERNT 5 F ¥ ThbH mHad 25 L T
Wb, ZZTPLCSIIKO ¥ ADKE BT S mHa3 »
mRNA &% /¥ 70y s TRITLZZT, X—F< v 2
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& [AFRIC mHa3 ® mRNA #2581 LTz (M2),

3 — 3. PLGC3l. Foxnl, mHa3 3 EBICHEWVTH

BEY3

PLCSIKO ¥ A & X — K< ZDOHUMESHE S h
2 S, X—F<y ADFKEEF TH S Foxnl &
PLCS1 OB a3 562 L1T L7z,

Foxnl 3B EICREHN LW PR EINTWE, £
Z C. in situ hybridization {2 & ¥, Foxnl. PLC81. K&
O'mHa3 ® 3B % Mat L7z )3 12283812, Foxnl,
PLC81. J O¥mHa3 ® mRNA ZwW¥hd, TELIZBW

Control

pa

PLC-51 KO die

A

1. AC:PLCSIKOY WX &EX— R XD4E. D—1:
YO AREBOEEFVNETFIEMSESR, 21> bO—-ILYIXTIE
ZLDEPBFEETHIDICH L, PLCIAIKOYT TR EX— KT
BEFIFEACBEINT (D-F). N > TWL3 (G-),

A4’

2&;\ & . ?xf«‘.& . & % e R sl iV 4

3. in situ hybridization (Z & 2 E8IC & (75 Foxnl. PLCS.
KU mHa3 ® mRNA D3EE, EDFHRICEE L precortex 3B
LI, 25D mMRNA PVThHHEIBL TV,

T, TORKRT2MRTFTH-DICEELREMTH S
precortex EBICHEBLLTWA Z AL (X 3),

3—4 Foxnl OEFFIRIT PLCS OHIEEFET S

PLC81 & O mHa3 ® mRNA 2SFWIZB W TH UEAIZ
FEHLTOWAZEPBHLNIRD, INHDF VX7 E)S
FEREMYICE L T B BT S RIB S Nz F /12X —
F~o 2B L WPLCSIKO ¥ 7 ZADWj~ 7 AT mHa3 ®
mRNA ORBEIMP L TWB I NS, ¥ 7 F IV EE
2B WT, Foxnl & PLC81 1Z mHa3 @ EiilcHh % &% 2
HMN7z, 2T Foxnl & PLCSL @ ¥ 7 F )V DR EREEE T
D BEME R RISHETT 5 2 L2 L7,

B RNEMNETH 5 USOS MZIC Foxnl Z 5l 53l L 72
A 1Zid. PLCSL O3 HA mRNA B LY Y7 H Dl
HCTHBEEINLZENHH LA (M4), #i2 PLCSL %
USOS Ml Iz sl 5Bl L 72356121, Foxnl O3 BLILAE
SNGhol, TOZEDH, Foxnl I PLC81 @ Ll

GAPDH

M2. /¥>70Ovy MCIKBPLCIIKOY Y XEBETD
mHa3 @ mMRNA D%, PLCOIKO Y Y X EFETCIEATH
SFLOmMHaS D mMRNA BN X — Ry X ERBEISHED L
TW3,

PLC-51

Foxn1

B-acCtin | e cm

4. Foxnl Mi&&HIFIEIF PLCYO DRR4FHT 5, USOS
MBS Foxn1 Z5&FIRIB L ~1HFE. PLCO1 2 2 INTBEDH
ErFEEINhS (A, —7FA. PLCS1 % USOS #HBZ (3@l
FH LU EBAICIE. Foxn1 OFEBEFEIhE,» = B)o



fiiE L. PLCSl OFEHZWE L TWbH EER BN,

3—5. X—FNYJXEATIIPLCS ORBEHFEKT

LTWwW3

FHUOFEIC B W TIE, Foxnl —PLCS1 —mHa3 & \»
VT FNVDORNDEAT B EARBENTDT, X—
F= 2128 W T PLCSl DFEHAIMET LTV D 1%~
THALZEIZLT

H—IZFBWTO PLCSl DIEM % in situ hybridization 2
XOMF L7z MB5A, BIRTHIIS, BAERDa Y b
T— )<Y ZADFWYTIE PLCSL DB R B S 5
DI L, A= F< 7 ZOFBLTIE, PLCSL DIHAHNF
EAER N odze T AS T u Y MEIZX
D, 2B S PLCSL ¥ v 28 7 B OS5 BL % ik L 7=,
X— <9 ARBEIZBWTPLCSL 7 v /827 o JHl&
BHELLBILTWEZEDHIHLSZ (K5C), MERC
PLCSImMRNA ®iFAd RT-PCRIZE WVH LIk 72(F
—ZREF), TN HDFHFEIE, Foxnl =PLCSl —mHa3
LV VT FVORNPBEIIBVTHELTVE I LR
RLTW5D,

3—6. [X—FYIXADEERDIEPLCH REHFR
ATH3] Z&DIEEE

X — K< ZDKRERDH PLCSL DIEHUET O A Tl
HTE2DTHNIX, X— F<2 AIZPLCSL 5B s
HZEIZED, KEFPEEIERINLLHIICTREZE
PHFENL, 22T, X— Y7 2A0OKENERETTH
% Foxnl 7' & & — % — il {l T PLC81cDNA % 563 ¢
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Skin fibrosis is characterized by an excessive deposition of type I collagen and other components of extracellular matrix.
Several recent studies have shown that bone marrow (BM)-derived cells migrating into wounded skin produce type I collagen
and may contribute to accelerating wound healing. It is unknown, however, whether BM-derived cells also participate in the
progression of pathological skin fibrosis. In the present study, we utilized a transgenic mouse strain that harbors a tissue-
specific strong enhancer sequence of o2(I) collagen gene (COL1A?2) linked to its proximal promoter and an enhanced green
fluorescence protein (EGFP) reporter gene (COL/EGFP). Following a subcutaneous bleomycin injection, there were a large
number of EGFP-expressing mesenchymal cells observed in the thickened dermis. BM cells obtained from COL/EGFP
transgenic mice were transplanted into lethally irradiated syngeneic animals to replace their BM with COL/EGFP-positive
cells. In those recipient mice, only a limited number of EGFP-positive BM-derived collagen-producing cells were observed
in the fibrotic skin tissue following a bleomycin injection. These results therefore indicate that skin resident cells, but not
BM-derived cells, are the major players producing collagen during skin fibrogenesis.
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Migration of Bone Marrow-Derived
Cells and their Contribution to Collagen
Production during Skin Fibrogenesis

Yutaka Inagaki

Research Unit for Tissue Remodeling
and Regeneration, Tokai University
School of Medicine
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Allergic contact dermatitis, one of the most common occupational and environmental diseases, is caused by foreign
antigen exposed to the skin. The contactant diverges into wide range of materials, such as metal, chemical, and resin. Photo
contact dermatitis is caused by ultraviolet exposure in addition to exogenous materials, such as NSAIDs.

For evaluating the safety of each material, it has been requested to use in vitro systems instead of using animal models
these days. Since contact dermatitis and photo contact dermatitis are based on the chain reaction of immune cells, it is not
satisfactory to assess these issues only using single cell line. Therefore, we sought use several cell lines in combination and
estimate the safety and effect on each immunological step in contact and photo-contact dermatitis.
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[Objective] To evaluate a risk assessment of genotoxicity when human skin is affected by chemicals, we tried to perform
a Comet assay using a 3-dimensional human epidermal model (LabCyte EPI-MODEL, Japan).

[Materials & Methods] Mitomycin C, methylmethanesulfonate (MMS) and 4-NQO (4-Nitroquinoline 1-Oxide) were
utilized as test chemicals. Each test chemical solution was applied directly to the surface of the models and treated for
4 hours, then washed off and incubated for 20 hours after the treatment and maximal dosage was calculated according
to the cytotoxicity. As to the Comet assay, each test chemical solution refer to the cytotoxicity was applied to them and
treated for 4hr. Cells were detached by Liberase solution (Roche) or Trypsin solution (GIBCO), and an adequate cell
suspension was obtained.

[Results] More single cells could be efficiently retrieved using Trypsin solution, especially with treatment for 25min, than
using Liberase solution. Comet signals mediated by Mitomycin C (150uM<) and 4-NQO were shown by our protocol.
However, those by MMS were not clear response.

[Discussion] We established a practical, rapid and easy Comet assay protocol using a 3-dimensional human epidermal
model. To define the difference in genotoxical action between the epidermal model and in vivo, it is necessary to perform

additional researches for minimal dosage of unknown chemicals that show genotoxicity to the human epidermis.
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A computer assisted area of involvement measurement of skin pigmentations would be useful for the assessment of senile
lentigo. It is, however, sometimes difficult when lesions cannot simply be separated using the photographs taken under normal
condition. Because of the skin curvature and the glare due to sebum, brightness of the pictures would not be equal.

We used a novel cross-polarized flash system, which enables to take a wide range of dermoscopy picture. An image from
a patient with senile lentigo was taken by a single-lens reflex digital camera equipped with the flash system. The area of the
lesions were semi-automatically extracted and sum of the darkness score "z" compared with normal skin, was calculated and
defined as QPI (quantified pigment index) after color correction using Casmatch system and size correction. The darkness
of the senile lentigo was also assessed by two dermatologists. The QOL index was evaluated by patients before and after
treatment or makeup. Skindex 16 and Dermatological Life Quality Index, Japanese version, were used for the assessment of
the QOL of the patients.

Images were collected from 40 patients for at least 3 months every 4 weeks. Total of 160 images were assessed. Some
difficulty of image analysis were pointed out, including a variation of image brightness which could not be corrected even with
the Casmatch system, different camera settings, lighting condition affected by natural light or room light. There were some
patients who experienced a worsening of skin lesion due to seasonal and accidental ultraviolet irradiations.

The method of image analysis of pigmentation might be of use if the photographing conditions were appropriately
standardized and assessed carefully comparing with subjective evaluation by dermatologists and with QOL index by patients.
The establishment of these objective methods would be desirable to measure the area of pigmentations for an assessment of

treatment efficacy.
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Claudin, a 24-kDa integral membrane protein with four transmembrane domains, plays a pivotal role in barrier-function
of epithelial cell sheets. There are more than 20 members of the claudin family with different tissue-specific expression
and barrier-function. The epidermis consists of several cell layers of strata corneum, granulosum and spinosum. Recently,
Tsukita’s group found that claudin-1 is expressed in the strata granulosum and is responsible for epidermal barrier. This
finding indicates that a claudin-1 modulator may be a promising candidate for trans-epidermal delivery of cosmetics, such as
anti-aging compounds and radical scavengers. However, a method to modulate claudin-1-barrier has never been developed.

A C-terminal fragment of Clostridium perfringens enterotoxin (C-CPE) is the only claudin modulator, and C-CPE
disrupts barrier-function of claudin-4 in epithelial cells. We previously showed that modulation of claudin-4 is a novel
strategy for intestinal absorption of drugs using C-CPE as a claudin modulator, and we also found that deletion of the
C-terminal 16 amino acids of C-CPE lost its ability to modulate claudin-4. Taken together, we started to develop a claudin-1
modulator using C-CPE as a prototype. Previously, substitution of Tyr310 with Cys reduced binding of Clostridium
perfringens enterotoxin to its receptor. Until now, we investigated roles of the tyrosines (Tyr306, Tyr310, and Tyr312) of the
C-terminal 16 amino acids of C-CPE in claudin-4 binding and modulation of epithelial barrier by site-directed mutagenesis.
Single mutations of Tyr306, Tyr310 and Tyr312 to alanine resulted in partial reduction of claudin-4-binding. Double mutants
Tyr306Ala/Tyr310Ala and Tyr306Ala/Tyr312Ala lost the ability to bind to claudin-4 and to modulate epithelial barrier.

These data provide us useful information in the development of claudin-1 modulator based on C-CPE.

1. [FUBHIC

i, B OAEBENER L, LARZFIENTOERR
FZACIZHEDY LR EOEF A = XL R ) DD
HY. FEEETHET2WEH., IBILEEDE, 27—
TUEBAREW R B EREARSRT v F =T Y T
ELTHEBENTWS,

INLDEARDRT ¥ F L —I ¥ TS OVEHERAE
W3 BEFICHEET S AT 294 Ml B #HE % & TH
D, HIZEBEREICINO K2 EB AT LI2/ZIFTIEAT )
A MR BB S A 3 med TR S KA
RO EEZHFETEIERTE RV, KENNOWY
i, MAREIED ) Th S RETEICAE S 2 EiE M
Rz & 0 ST 0 @EsER e S OWE OB AT
flENTwb, ZoERE LRz YHE % & Pl A
WERFEAHTH - 7225 2002 FFICHABKAH 7V — 712
XY HIHE & MO BIBRICAEFE T % claudin-1l EHEIC X -
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Development of a novel method for
trans-epidermal delivery of cosmetics

Masuo Kondoh

Graduate School of Pharmaceutical
Sciences, Osaka University

MR Z S Z TCETZ ATREEZREL TS 500, K
7Z claudin % FIFH L 72 B2 i PO L& 8 5 3 O BIFE I ZE 135
WTHbo

Claudin ® /N 7HREZ FlEST 20T LTk, 7= v
V2 WH MRS B Clostridium perfringens enterotoxin (CPE)
D CRKRTF FWiHF (C-CPE) #° claudin4 FlEST-£ LT
W SN T2y 22 TS 7V — 7T, claudind Bl
#5534 THhH CCPE # T, claudin D3 EZEICB T
HIESFE L ToRF MW TN 23 A, CCPE 28
F v MEEIZBWTH 7Y YBO 400 B b oW HEE
PRS2l ZOWIPREMEMICIE CCPE & claudind &
DMELEHDEG- L Tnwas I 2 AL, claudin 2534 3%
EOEMSTE LTHATHLI L2 RMLEY . S5z,
C-CPE @ C ¥l 16 7 I / MRz RIEIEH 2 LT &
0. claudin4 A L OWIURAEER 23562 HE L T
Wiz enb, INHCEKRIOT I JERITHEIE N A A &~
AT L boriEEanz Y, 72, #Eo CPE B
IZBWT, Tyr3l0 % Cys ([CfE#352 £12X ) CPE O
AR OIEIEAE L LT 5 L o2 2 ShTn’

26O CPEWFZER X N UHF5E 7 IV — T DI eI R &
B F 2. AWFIETIE. C-CPE OFRef#NT 2 kA (Fig. 1),
77 =94 77 28 L, claudin-1 binder ® A 7 V)
= = Y

2. MBETE

2—1. ZEREIC-CPE D1ERK
C-CPE #1n¥ (KRAKFMAEVIRVIZEAT 1% 2
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Figure 1 Diagram of C-CPE structure.

C-CPE is the C-terminal fragment of CPE. C-CPE binds to
claudin-4 and decreases TJ barrier function as indicated by a
decrease in TER (2). The C-terminal 30 amino acids of CPE
and C-CPE mediate interaction with the CPE receptor and
claudin, respectively ?(6). Further analysis shows that the
C-terminal 16 amino acids are responsible for the interaction
of C-CPE with claudin and for its ability to decrease the TJ
barrier function ”(4).

Table 1 Primers used for site-directed mutagenesis.
The underline in forward primer and in reverse primer is Ndel site and BamHlsite,
respectively. The italic letters in the reverse primer indicated the site of mutation.

Primers

Sequences (5’ to 3°)

Common forward primer

Reverse primer for Y306A

Reverse primer for Y310A

Reverse primer for Y312A

Reverse primer for Y306A/Y310A

Reverse primer for Y306A/Y312A

Reverse primer for Y310A/Y312A

Reverse primer for Y306A/Y310A/Y312A

ggaattc cat atg gaa aga tgt gtt tta aca gtt cca tct aca

cgggatcce tta aaa ttt ttg aaa taa tat tga ata agg gta att
tce act agc tga tga att agc ttt cat tac

cgggatcce tta aaa ttt ttg aaa taa tat tga ata agg ggc att
tcc act ata tga tga att age ttt ¢

cgggatcce tta aaa ttt ttg aaa taa tat tga agc agg gta att
tce act ata tga

cgggatcc tta aaa ttt ttg aaa taa tat tga ata agg ggc
att tcc act age tga tga att agce ttt cat tac

cgggatcc tta aaa ttt ttg aaa taa tat tga agc agg gta
att tcc act ggc tga tga att agc ttt cat tac aag

cgggatcc tta aaa ttt ttg aaa taa tat tga agc agg ggc
att tcc act ata tga tga att agc ttt cat tac

cgggatcc tta aaa ttt ttg aaa taa tat tga agc agg ggc
att tcc act agc tga tga att agc ttt cat tac

Xy fth) #4HL L, Table 11272 L 72 %HE primer
AMOWTPCREICE Y HMOT I VB2 T 5= VICHE
WL 7-ERMCCPER 70 —= 7 L7 Z¥EC-CPE
DNA Wik % His # ZRl& % 87 85875 A2 3 F pET-
16b ICHFATHZ EICK W ERAECCPERIT I AIF
#VEB 72, KIE® BL21 (DE3) (Novagen) #H\WT#%
Ty o8y PR SH - e S 7215, HisTrap  Kit (GE
Healthcare) # W72 7 74 =74 =20 757 4 —
W2 & 0 AR C-CPE 28 L 72,

2—2. ZREAC-CPE IC& % C-CPE-PSIF &A=
3
Claudin-4 % iH 5 8¢ 72~< 7 24N (claudin-4

FEHMM) 2L, — BB EL -, ZRACCPE &
1R 1S claudin4 $q1APED & > 28 7 B WBHE & >~
7327 % C-CPE-PSIF (7) (0.2 pg/mé) %Iz, C-CPE-PSIF
RN 36 EER #2412 CytoTox96® (Promega) & JAVy TR HIZ
B S - Bk S (LDH) =& e L7z, K
2 BARO M EVE B k. C-CPE \2 X % LDH Jitth
P 2 100% & Lo KA RAOMESR (%) & LTH
L7

2 —3. TREAEC-CPE & claudin-4 & D&M
(pull down assay)
Caco-2 Mg % mIX L. lysis buffer (1% Triton X-100,
1% protease inhibitor cocktail & # PBS) % H\ CTHillg
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RS, T Ni-NTA Agarose (Invitrogen ) A

HIE5Z LTSRN LWAEWEZRZE L7, Caco2
MK B R & 45 R 28 33 C-CPE % 37°C ¢ 30 41 KOs &

7%, Ni-NTA Agarose Mz 4C. 3FEHIGE &

720 Ja B L 72 PRI 43 % lysis buffer TR L 72 4.
Y I AZ Ty T4 Y7L claudind B X OV A

CCPE Z i L. ZRA C-CPE @ claudin4 &1k % FFAli

L7z

2—4. ZTREIC-CPE DEESERMBEICRITIEZE

b b H 3k Caco-2 Mg 2 Transwell® (Corning) 12
HHE L, Transwell FICHBER 2K S 72, — 2 M Rk%;
#th, FHERMC-CPE 2/ &2, T] o) 7THfED
T B IELIYUE (TER) ZlE L72. Win 18 i
it C-CPE ® TER K TFEM % 100% & LT, #HiZ 5
ko TER KT (%) 28 L7z,

2—5. ZERC-CPE ORIV EER

£ 7 #EY & L T FITC-dextran (FD-4, Mw:4000,
Sigma) % H\WT, WIURER OFHfi & LTHAINT
W55y b in situ loop assay (2 X ) 25 C-CPE O WX
PRAEE ] 2 5P L 720

ZERMCCPE (02mg/mé) BLOFFD4 (10mg/mlé) %
22l (Gem) (2HG-L. SHERIR & D RERERGICERINLL 720 %
Dtk MR FD-4 85 % OB (iR © 485nm,
HOGE R 5 538nm) AHWTCHlE L., HG5H4ARME E T
DOWEPE — R AR F iR (AUCo-4) ZHH L7z,

2—6. CCPEZFBHR I 77—V 71477 DERD

& U claudin-1 binder DX ) —=> %

B3 o i 12 # U C pCantabbE %2 M v T C-CPE @
claudind & AR E2 T V¥ 27 I JBICERL -
CCPE#MEfk7 77—V 54750 %L """, claudin-
L MIBL % v T claudin-1 binder D A2V —=> 7%
KAz

3. BREIVEE

3—1. C-CPE-PSIF DfiIlR{EEMICRIFTERER

C-CPE OEE1EH

WAFEEE Tlx, C-CPE 2% ¥ /87 B A %K+ PSIF
% Wl & & & 72 CCPE-PSIF % & # L, C-CPE-PSIF %%
C-CPE %4 L T claudin4 FEHMALI IR EZYITHET 5 2
LX) MEERERERTIEERBLTWS ., 2
Z T, C-CPE-PSIF # JH\W - WP EERRIC X ) KT
S viEBIRL claudind & OREEEAFM L2 2 A,
Y306A, Y310A. Y3I12A WFhoZERAKTEH CCPE &1t
B L C claudin-4 #& G YEDBEF LT LTz (Fig. 2A).

3—2. ZEBC-CPE & claudin-4 & DHEEEHR

C-CPE-PSIF 5 PUpH & 92 5% 2 B\ T claudin4 ¥ & E D
KT ABIE S N ERKIZOWT, Caco-2 a5 %
JHw 72 pull down assay 12 & U claudin-4 #& & % 2FAfi L
722 2%, Y306A, Y310A @ claudin4 #EAPEIZET LT
W72 DD, Y312A Tl C-CPE & W E DA VED LD
517z (Fig. 2B)o

3—3. XRECCPE DEETEHNMEICRITTHE

KIZ, Caco2 Mg G A Z W THIET T =
YEHAAD TERCFER O 7HEEICTIE) % Bt
L7zMi Y306A TOAH TER K FER O 82 5528
gshi: (Fig 3A).

3—4. ZTEEIC-CPE ORIVEEIER

F v NG in situ loop assay 12 X U WR U A6 15 14 % 5F
flil7z& Z A, Fig. 3BC 12/~ 3 & 9 12 Y306A. Y312A
Tl C-CPE & Wi L TRV EERIZE L CIKTF L Tw
720 C-CPE-PSIF 3 X O pull down assay DR % £ 2 &
b5 &, Y306A Tl claudin4 # & OB T I2EWIR
PURHEE 2SR L7z £ 2 5N b, Y312A Tld C-CPE
L AR D claudin4 K EESRD LN TV LHIZEE LS
T ORI EEH R T ABIRE S Twize 7 v M
D bRz R JE R & v 72 pull down assay Z4T-o 72 &
Z 5. claudin4 & OFEEDBILE SN2 &5 5 (data not
shown). Tyr312 & claudin4 & OFEAIIZLETIE % L
ARG ICB S LT B D E2 5h b,

3—5. 2.373I/BERE C-CPE ORI EEA

Alanine scan 12 & - T C-CPE @ & i iif 1% 12 Tyr306,
Tyr310, Tyr312 235 L CTWw AW RS RE N2, £
CTRIZ, ThOTIVBEEDO2TI VBT I=ViE
fR % VR L SRR YE 2 53l L 720 Pull down assay 8 &
U C-CPE-PSIF # il EEB T VTN OERFIZB W
TOHOMM RAEEEOK T rBIZE sz (Fig 4AB)., &
52 in situ loop assay (& & 0 WA ME R 5 % SFAl L 72 &
Z5, Fig. 3BBCIIRLTH D L) ICVTFhOLREKICE
WTHE L WIRIUREEH R TFHaBE SRz, 512,
Tyr306, Tyr3l0, Tyr3l2 # Wy 7 7=V IE#E L 723
EHA T, claudin4 &5 A PE. TER K FEM. WU
YER 22 L C\w72 (Fig. 5AE),

3—6. Claudin-1 binder DX U —=27%

C-CPE @ claudin-4 ¥ &M% 5~ ¥ 257 3 JBICE
¥l 72CCPE#FEKRT A7) 21E# L, claudin-1 5
B L #Hg % v T claudin-1 binder ® A7) —= ¥ 7 % Kk
Mizb A, Bohlra—ridwdind KK CCPE



A. Competitive assay
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Figure 2 Effects of Tyr306, Tyr310 and Tyr312 on the interaction of C-CPE with claudin-4.
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A) Competitive inhibition of C-CPE-PSIF-induced cytotoxicity by mutants of C-CPE. Claudin-4-expressing L (CL4/L) cells were
pretreated with the indicated concentrations of C-CPE or C-CPE mutants for 1 h. The cells were then incubated with 0.2 ug/mé
of C-CPE-PSIF. After 36 h, LDH release was assessed using a commercially available kit. The results are representative of three
independent experiments, and the values are means = SD (n=3).

B) Pull-down assay. Confluent Caco-2 cells were harvested and lysed in lysis buffer. The lysate (10 ug) was incubated with vehicle,
C-CPE, or mutants of C-CPE for 30 min at 37°C. After addition of Ni-resin, the lysate was incubated for 3 h at 4°C. The resin was
then precipitated, and the bound proteins were analyzed by SDS-PAGE followed by Western blotting using anti-claudin-4 or anti-His-
tag antibodies. The lanes containing Caco-2 lysates (10 ug), C-CPE (1 ug), and mutants of C-CPE (1 ug) were positive controls for
claudin-4, C-CPE, and mutants of C-CPE, respectively. The results are representative of three independent experiments.
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Figure 3 Effects of mutants of C-CPE on the TJ barrier function

and jejunal absorption.

A) Effects of mutants on the TJ barrier function of Caco-2 monolayer
cells. Confluent Caco-2 cells were cultured in Transwell chambers
for 10-14 days. When TER values stabilized, C-CPEs were added
to the basal side of the Transwell chamber at the indicated

concentrations.

SEM (n=4).

TER values were measured after 0 and 18h.
Values are meanstSD (n=4). The results are representative of three
independent experiments.

B) Effects of mutants on jejunal absorption of FD-4 in rat. Rat jejunum
was treated with FD-4 (10mg/m¢ ) in the presence of vehicle, C-CPE
(0.2 mg/me), or mutant C-CPEs (0.2mg/mf ). The FD-4 levels in plasma
collected from the cervical vein were determined at the indicated
times. Values are means = SEM (n=4).

C) The AUC,.4, values were calculated from (B) and are means=t

The results shown in (B) and (C) are representative of

three independent experiments.

B. In situ loop assay
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Figure 4 Interaction of double mutants at residues 306, 310, and 312 of C-CPE with claudin-4

A) Competition assay. CL4/L cells were incubated with double mutants at the indicated concentration for 1h and then mixed
with C-CPE-PSIF (0.2 ug/m¢). After 36h, LDH release was assessed using a commercially available kit. The results are
representative of three independent experiments. Values are means=+SD (n=3).

B) Pull-down assay. Caco-2 lysates (10ug) were incubated with double mutants (Y306A/Y310A, Y306A/Y312A, or Y310A/
Y312A) for 30 min at 37°C . Ni-resin was then added, and the lysate was incubated for 3h at 4°C . Next, the resin was
precipitated, and the bound proteins were analyzed by SDS-PAGE followed by Western blotting.
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Figure 5 Effect of triple mutation on the activities of C-CPE.
Interaction of the triple mutant with claudin-4 was examined
using competitive assay with C-CPE-PSIF (A) and a pull-
down assay (B) as described in Figs. 2A and 2B,
respectively. Effects of the triple mutant on the TJ barrier in
Caco-2 monolayer cells (C) and jejunal absorption in rat (D,
E) were assayed as described in Fig. 3. The values in (C)
are means = SD (n=4), and those in (D) and (E) are means
+ SEM (n=4). The results are representative of three
independent experiments.
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In addition to epidermal hyperplasia, chronic pruritic skin diseases (e.g., atopic dermatitis, dry skin) show the
increased number of nerve fibers in epidermis. However, the characteristics and the mechanisms of sprout of nerve fibers
are still unknown. In the present study, we investigated the characteristics of the nerve fibers in epidermis by using the
immunohistochemical analysis and proteomics analysis of epidermal protein for identification of the factor for sprouting
in the dry skin mouse model with itch. For preparing the mouse model, the rostral back was treated daily with cutaneous
application of acetone/ether (1:1) mixture (AE), water following AE (AEW). The stratum corneum hydration decreased in
AE- and AEW-treated mouse skin, but not non-treated skin. The treatment with AEW induced the spontaneous scratching as
an itch-associated response, and increased the number of protein gene product 9.5-positive nerve fibers, which were calcitonin
gene-related peptide-positive C-fiber neurons. However, these alterations were not shown in non- and AE-treated mice. The
proteomics analysis showed a lot of epidermal proteins that the expression altered by treatment with AE and AEW, compared
with non-treatment. We are doing the identification of these proteins by using MALDI-TOF/MS.
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Identification of sprouting factor for
peripheral nerve fibers in the epidermis
with chronic pruritic skin disease
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Fig. 1 Skin condition of AEW-treated mouse skin. The skin
conditions in non-treated mouse skin (A) and in AEW-
treated mouse skin (B).
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Fig. 2 Time-dependent changes in stratum corneum (SC)
hydration and scratching behavior in mice treated with AE
or AEW. (A) SC hydration was measured daily before AE
or AEW treatment. (B) The number of scratching for 2h was
measured the day after 5-days AE or AEW treatment.
Values represent the mean+=SEM for 8 animals. *p < 0.05
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Fig. 3 PGP9.5-immunoreactive nerve fibers in the mouse
skin. The skin sections obtained from non-treated (A), AE-
treated (B) and AEW-treated (C) mice were immunostained
with anti-PGP9.5 antibody. The dashed line in each panel
indicates the border between the epidermis and the dermis.
Arrows indicate nerve fibers in epidermis. Scale bar=50 um .

Fig. 4 CGRP-immunoreactive nerve fibers in AEW-treated
mouse skin. The skin sections obtained from AEW-treated
mouse mice was immunostained with anti-CGRP antibody.
The dashed line in each panel indicates the border
between the epidermis and the dermis. Arrow heads
indicate CGRP-immunoreactive nerve fibers in epidermis.
Scale bar = 25 m .
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Filaggrin 1%, IREB GOt T I FELEIRZEORER N
V7RIS L TW BN Td 5, Filaggrin D #E {51
ERPHEBEBEORIEO R FICEBR L TV D I EATRIEE N
TBY, ZOBBOELLHNT PE—MREREES>TWD
zehEshTws MY Zok S IcHE Y T RRED
WIEINLZ LTI DINEL S ORI#EZ TR T %o T
BY, L2202 ENTrIF /%4 MEHLICEETH
20 L, BIE, AEWRLEIZL > TEIT 25 ~
N7 BDOMEERT->TBY, ERMREMEIZES 52 KT
& s R F- 2 SRR AR L Y D) M ] O BR BT &
FRBRBEICHE T30, Hii, MRETZ2T TR E
ACHEG TR AN SN Z L ifFs N5,

2

AR R BT AICG2 ) TIPS T LML
AT 2 x b oy — e IR ez LEd, &
7ov AW T ES v E LSRR A0 5.
WTHINBER, 2B SRR EH 72 LE T,

(51 Ak

1) Heyer G, Ulmer FJ, Schmitz J, et al: Histamine-
induced itch and alloknesis (itchy skin) in atopic
eczema patients and controls, Acta Derm. Venereol.,
75, 348-352, 1995.

2) Simone DA, Alreja M, LaMotte RH,: Psychophysical
studies of the itch sensation and itchy skin ('alloknesis")
produced by intracutaneous injection of histamine,
Somatosens Mot. Res., 8, 271-279, 1991.

3) Tobin D, Nabarro G, Willem A, et al: Increased
number of immunoreactive nerve fibers in atopic
dermatitis, J. Allergy Clin. Immunol.,, 90, 613-622, 1992.

4) Sugiura H, Omoto M, Hirata Y, et al: Density and

IBMEREEEEREICHIIIRENREHRMREEFORE

fine structure of peripheral nerves in various skin
lesions of atopic dermatitis, Arch. Dermatol. Res., 289,
125-131, 1997.

5) Urashima R, Mihara M,: Cutaneous nerves in atopic
dermatitis. A histological, immunohistochemical and
electron microscopic study, Virchows Arch., 432, 363-
370, 1998.

6) Kinkelin I, Motzing S, Koltzenburg M, Increase
in NGF content and nerve fiber sprouting in human
allergic contact eczema, Cell Tissue Res,. 302, 31-37,
2000.

7) Miyamoto T, Nojima H, Shinkado T, et al: Itch-
associated response induced by experimental dry skin
in mice, Jpn. J. Phamacol, 88, 285-292, 2002.

8) Kuraishi Y, Nagasawa T, Hayashi K, et al,:
Scratching behavior induced by pruritogenic but not
algesiogenic agents in mice, Eur. J. Phrmacol., 275, 229-
233, 1995.

9) Lawson SN, McCarthy PW, Prabhakar E,;:
Electrophysiological properties of neurons with CGRP-
like immunoreactivity in rat dorsal root ganglia, J.
Comp. Neurol., 365, 355-366, 1996.

10) Palmer CN, Irvine AD, Terron-Kwiatkowski A, et
al,; Common loss-of-function variants of the epidermal
barrier protein filaggrin are a major predisposing
factor for atopic dermatitis. Nat. Genet., 38, 441-446,
2006.

11) Smith FJ, Irvine AD, Terron-Kwiatkowski A, et
al: Loss-of-function mutations in the gene encoding
filaggrin cause ichthyosis vulgaris. Nat. Genet., 38, 337-
342, 2006.



V) VIREINHIR R RARYN—E A BFD
BB HIEH - FRAEE IR A ¥ FaIZ A

FURUHR IR BE S48 A W JE

MoE AR

Phospholipase Az (PLA2) enzymes catalyze the hydrolysis of glycerophospholipids to fatty acids and lysophospholipids
and have been implicated in a wide variety of biological events. Of more than 30 PLA2 enzymes identified in mammals,
the secreted PLA> (sPLA:) family contains 10 catalytically active enzymes (IB, IIA, IIC, IID, IIE, IIF, III, V, X, and
XIIA). Although sPLAxs have been implicated in various biological events such as gastrointestinal phospholipid digestion,
inflammation, host defense and atherosclerosis, precise functions of individual sPLAx2s remain largely unknown. In an effort
to elucidate the possible in vivo functions of sPLAzs, we generated transgenic mice that overexpressed individual sPLA>
isozymes. We found that transgenic mice overexpressing group X sPLA: under the control of the (-actin promoter displayed
notable skin abnormalities characterized by alopecia, epidermal hyperplasia, hyperkeratosis and sebaceous gland hyperplasia
during a period corresponding to the late stage of the initial hair cycle. However, endogenous expression of group X sPLA>
was rather low and confined only to hair follicles entering the anagen phase in wild-type mouse skin. Moreover, K14
promoter-directed, skin-specific transgenic overexpression of group X sPLA:> did not cause skin defects, suggesting that
the epidermal abnormality resulting from overexpression of group X transgenic mice in the whole body might result from a
secondary effect and not reflect the intrinsic function of this enzyme. We found that another sPLA> with unknown function,
group IIF sPLA>, was highly expressed in the epidermis of wild-type mice and that its expression was markedly elevated
in the thickened epidermis of group X sPLA: transgenic mice, of TPA-treated wild-type mice, and of patients with skin
disorders harboring epidermal hyperplasia. Notably, transgenic overexpression of group IIF sPLA2 under either the 3-actin or
the K14 promoter led to marked skin abnormalities. The alopecic skins of group IIF and X sPLA: transgenic mice displayed
an identical gene expression profile, with increased expression of genes related to terminal differentiation of epidermis and
sebaceous glands as well as reduced expression of genes related to hair development. Lipid mass spectrometry revealed that
group IIF sPLA: hydrolyzed particular phosphatidylethanolamine molecular species containing docosahexaenoic acid, which
was further converted to the docosanoid protectin D1, in the transgenic skin. These results underscore an unexplored aspect
of group IIF sPLA: as an epidermal sPLA: participating in skin biology and also suggest that protectin D1, a major group IIF
sPLA: product, is a novel regulator of epidermal homeostasis and pathogenesis.
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WU THIRE L L CE SRR SPLA: 7 1 Y
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#%SPLA: 74 VHF A AOLEREDNAR M T VAT =
v 7= AR ONRY % — pCLANLS ICEA L7z 2
NEFFEICLAED > T ZAZHINCEAL, RiGHER
SsPLAz (LNL-sPLA2) # 2 FIZBHTH T v AT 2=y
yww XA EEHLEYY, 2o~ 2% CAG (chiken
B-actin promoter) 7HUE—% —F 7213 K14 7O E—% —
DO HHTIZ Cre recombinase # T A5 M5y AV =
vy AERRL, HHERISPLA: % &5 (LUF CAG-
Tg) FTRMIERKY (LLTFKI4-Tg) CHBT 2 T~
ATz =y 7T A% ENER,

2-2. BEORBBOHENR

2-2-1. HHBFHWRR

FIUAY 2oy 2T AR S WICEDORIE~ T ADR
JHERIL, 877 4 Al R 2K L7z, Bisg 74
L UIREAR IR YY) v 2 YT L, MR
AT 2 BIE L 72,
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2-2-2. wiEReE

FRERER TRV AT VT FTEEL-H. &
PR & D X872, B2 Alexa Fluor 645 £ 3% — &k
Ptk 4 v F 2 _— b L7z, DAPI THgeth % 47\,
LSM510 META 5 L — 9 —BAMEE (Zeiss) 12 THOG
WG 2B L2 720 BlOWHIZOWTid, HRP ik
TRPUR & RS S @72, DAB 3t (Dako) %4772

2-2-3. BITFHREHN

B & ) RNA Z 8 - W8 L, EXkBE ©17o 72
# = bOO— ARG L7z, ZORE &R P R
k7O — 7 OGS, X7 4V A B0 S TR
BNy REBRIE L7, $72810 RNA 7=V iZow T,
High Capacity cDNA Reverse Transcription kit (Applied
Biosystems) % H\\ Ttz G s % 17 - 72 %, 7300 Real
Time PCR System (Applied Biosystems) % FH W T &
WIYRT-PCR IS %17 o 720 B2, LEFERNA # HwT
Whole Mouse Genome Oligo Microarray (Agilent) 12 &
LEfET7Ta 7740 VIR R LT 12

2-2-4. BEEES
B2 g & 0 #IRE 2 it L. 4000Q-TRAP quadrupole-
linear ion trap hybrid mass spectrometer (Applied

A. CAG-Tg (£ 5%)

WT 1ID-Tg

WT Il-Tg

WT  IIE-Tg

WT X-Tg WT

IIF-Tg

Biosystems) 2 X ) R0 O MR 2 E =0 &2 1T-
f:3>o

3. % R

3-1. sSPLALX &M I XV 12y VT RIER
BREERET D
sPLA2X Z & HICHFARBTLE T VAV 2=y S
<~ ZFEFICAETNZA, AR 2HEELSHEN G T
D, EHE3 - 4EIIHTTEEREE 2572 (K1), &
DERHNE~ 7 ZD0HE—FRPITHBL L, ZhiZkiioT
SPLA>X I SHh 07077 —E¥OEHAIZL ) N Ko
TuRTF FHFE L CTEEIRNI A L Tz, sPLA2X
NI UAYV 2=y 2wy AOMABEED L EEHIH,T
TOREBYR % MARF T L7224 R. R~y ATl
WL (embryonic hair cycle) ZB1F 5 4KTE D B4k
# (anagen) 2% <. ZFiiThe < BT (catagen) E1k
1L (telogen) 2SEL o TWA I Elbh ol T2
SPLA2X MY AVzZv <y ATRBRBIZMZTE
BRI, B RRRRIER. FEHIER (Cyst) PBHFETH D, &
LD R AT AY LV AZE L VEREPELLbDEE X
bz (M2). A% 25 HOKMIZBIT %) VIREOZEAL
WCOWTIRE-E RS OFEIT L Y FR724HE, sPLA2-X
FF YAV 2y 7 ATREEAGHIRTE (79 %

B. K14-Tq (ZERIRR])

WT

V-Tg

K1 FSPLA, 7AVYI1LDEEM A BLUEEEREN B) bRV 12y I TIADINE
(AL HMHEDBRFEFETIE. SPLALX (X-Tg) & sSPLAAIF (IF-Te) D FS >R 1= v IR AN EERED
REMERT, sPLAV OBREIFIR G MEEIC L 2 FIREHIC L) HEIRBRICET T3, B KEERENL
BRIFIITE. SPLASIF (K14-IIF-Tg) DA EERE #RIET 3,
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NV, FagAFHZ V@) 250K A77F V0T (LPE) 28#inLCw/z (K3). F72. EOEET I F
5 )—=N73Iy (PE) BWT X7 R EWURTHEEIZHRD FURACHPEW TH 5 PGE2 e 5 NI I Y AFH T U
L. SHICHISELTY VYRR T 7 FINITY ) — LT IV RHM TdH 5 Protectin DI 25sPLA2X PSS v AT =y

WT

4 s

P e - ) .
o ol < ¥ e SIS, R T N
s % | -~ - . TN e O
g Ay . $ N\ ! P = 2. e = i -
=1 < :@ w4 . T
[~ Sy et 8 U RLENT LS T ea D

B2 sPLAIF (IIF-Tg) &LV SPLASX (X-Tg) RS AT 1=y 77 XADKEERIEFTR
FAERTIZAEHUNT, @I AV Iy IYIRATRELRIEE., BB, ERTVREE. REREBAIBEETSH 5,

A. ESI-MS Phosphatidylethanolamine
4l WT
2
o 2' 7157713.9
S _
S ol
E J,BQD 8 703.8 o A 8.
g 18:0-22:6
D 8- X-Tg 7946 16:0-22:6 *
< ) 18:0-20:4
g (+ REMNFT) L % Y
= 3 77N
4- TR O
742 \ \ /
7168 \\ (-7} 7907\7 ;
7309 740 720
92.5 70287146, 8. A £ 57507 75 5.
700 720 740 760 780 800
m/z
B. MRM AA metabolites DHA metabolites
2 3 LA 3 e 0 1 2 3 2 4 6 8 10
T T T T T T T T
' 4-HDHA |
. 7-HDHAE‘
10-HDHA
5 13-HDHA ||
O control 2 D Control 17-HDHA
12-HETE |
15-HETE g . X_Tg . ”F_Tg

3 SPLAIF (IIF-Tg) & U SPLAX (X-Tg) hT > AT 12w IR I ADEB/E VI L EEOEENHT
(A) ESIIMSiBICE B ) U IEBED Ao MM XTI 2y IRTRICEVWTERRT7F VIR —IVT I OHEBICE
EFRS5h, ROUAXZHVILE (C226) 2#E5ENFREINEEL THILTWVS, SPLAX FS2XV T2y IvRTX
TRMATT7 5% KRB (C20:14) 2 ETRTFROBVHBRE SN 3, (B) IEIHEEEELICHEM DMENEEN. SPLA-X T
VAVIZYIRIATIRT TR KOBAREY (AA metabolites) & L T PGE, & 6-keto-PGF,, (PGl,) DIEIAF RS> h
50, ZOEEIESPLAAIF PS> AT 12y IR IATHEBEINAL, MM AT Iy IIIRITHEVT, KO
Yl 2T URRAHEY (DHA metabolites) T % Protectin D1 (PD1) ABEZEICHEIL TL 5,
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I ATHEMLTW: (K3): ZORORZFIZOWT
XA70T7 VAL BBEIEFTOT 74 U THENTEIT -
728, SPLA2X S VAV z=Zvwv <7 ATIRERE
JE O P RE B & OB HEA OBIR T ORI A B
WHIMLCTB Y., RERIKE D S HME 543 % 8 IsT
HEORBIIKXLELIED SN h o0 TR
BERAHRIE L Cy BRI O 2 S R ACHHC B b 2 i m 18
DFEBIASPLA2X I VAT 2oy =y ATIZEIML
Twiee —Ji, BT 279 F VR Tr 95 V66
77 BLOEORBZGIET 25 0 ORI
& SPLA>X Tg ¥ 7 ATHELLMALTWw2 (K4), L
FOERNS, SPLA2X FF VATV T ADRK
J§ T VIRBEACH OBEEOMATIC X ) B Mo 5L
NG Y ADHI, GO EDERLTIE % K - IR
PRIl ->CTnb oI,

3-2. AEMSPLA-X DFIR IS EEHBEHOERIC
FREL T3
LALAaHES, BhEM<y 20885 NENE

SPLA2X O3 % B )8 2K CREi§ % &, sPLA: #f o

TIROFEHMENT A VYA A THLHZ EDHP L2, 7

PERLMR G 12 X ) SPLAX OFEBLZ Ml L 22k 5. Al

FATARTHEINAHB L CEBRAMRES IR/ L TRBAL T

BY, FERPERRRED YT VAV 22y 727 ATH

FZnREPRONLIMICI LRI dh oz, Lz

Ao T WIEME SPLA2X 23K E O B85 5L O il #1112 B

5> TV A MREMEIZHE R THEIXTE 2wt AEMIZE
Be R BRI T 5 D FRE 2 H > TV S W R IRV b
EEZOLNT, T TiE, EdDsPLA2X T YAV 2
= 7Y RIFIET HRFREIIMEZFERL TV H0T
HHY)M?

3-3. sPLAxIIF (3 EEFREMICEIRL T3 sPLA:

TH?

W~ AL sPLA2X b TV ATV 2= 7T ADRKE
OB T A 707 VAT 2 7o 28R, VI VA
TV IRIADEBICBWTH O sPLA2 74 VWA A
Td 5 sPLAIIF ONRPFEHAEEZIZ LA L TnB 2 L
%R L7 (05), Northern blotting, ik L% Y
fto B & U in situ hybridization @ %%, sPLAIIF i$ At o
SPLA: 74 VA A X0 HEEMICEE ToRI»E L.
o bk CGERE»SAEE) IS0 LTWbEERT
AVHFALTHLIENHAH L, 720 ABEZOFREI
R DA OB TIZIERICTIN S e 5, R R 2
SPLA: TH A L #EZ b7z, HIZ, BEMEZES TPA
FHET T AB{RET IV, FICIIMHL e FEBRBRICE
WTC sPLARIIF OFBABZE WG 5 2 L 25b o7z,

3-4. sPLA-IIF D2£BMELVEBEFENINI X
VIZV IV IRIBREBREERIET S
SO sPLA: DEHWE N T VATV 2=y I T AR
B L7282 A, Sk @ sPLA>X 1201 2 T, sPLA2IIF

epider mis
IIF-Tg X-Tg
s100a0  [NINZSNNNGOE
Sprr2d 5021 2526 | AAEE
5100a8 59.04 23.64
Lor 1.34  1.61
vl 1.61 229
Filaggrin
Krt16
Krt1
Krt10 1.87
Tgm1 0.80 1.17
Tgm2 1.44 0.89
Krt5 1.53  1.91
Krt14 216  2.74
Dsgla 0.59 1.28
Dsg2 0.55 0.91
Lama5 0.68 0.64

IF-Tg X-Tg

Krt6a 149  1.51

K rt6b .02 1.67

Krt17 107 1.32| EFEE
Krt19 051 0.84

Krt75 029  0.42

Kr31 0.08 026

Krt33a 003 0.2

Kr33b | 0.03  0.27

Krt34 004 02 | ERE
Krt36 02 03

Krt83 0.08  0.18

Krt86 0.09 0.2

Krt32 0.16  0.39

Krt35 02 031

K rt82 015 o032| BIME
K85 022 037

Krt18 0.14 028

Krt71 0.22  0.44 W*E;‘ﬁ
Krt25 021  0.31

Krt27 021  0.43

Krt8 033 03| 3= A e

K4 SPLAAIF (IF-Tg) HLVSPLAX (X-Tg) PRV 12y IR T ADEBICEH T2 EETFREREREOYC 707 LA B
HFrIHFERTIAEBICH T2 ZEEFORRELEL 1@ (fold increase) 2R 7o MMZ>2V 12y 73T XIERUE
BOEEFRERRELERL THY, RETRENE. AEEOEEFER/EMNICIEBMNL. BEEDEEFIRD LTV,
o EEERTIEGCTHEOI . HEERCERE., =K. AEH. A NZF CBOBEFRAORDBEETSH 3,
ZhsDEEFRERER. REEE. AEL. BHELEOBBFHEAMEEEEEHRL TS,
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DNF VAT 229 I T ARG R RIS H 2 LA
ML (1), sPLA2VOEHWNT VAT 22y
~ 7 AIHBEEC & D BRI T T % 720, B ICxT
TR WBEFETE 2\, 22T, sPLAIF, -V, X ®
SHHOT A VKA 2IZOWT, Kl4 70 E— 57—l
TR NS VAV 2oy 7 A% L7
2%, KI4SPLAZIIF P9V AV 229 77 ADBMN
FRBEEEZBELE (M1). IhoofRE, kL7
X HESPLA>X VI VAV 2y /Y ADERE
TIXM K SPLAIIF ORBIAKRESIMLTWbH I L%
ExEbEDE, BEMORBRMEZEREIZEZILTVET
4 V¥ A LIF sPLAIIF ThH b &£ 2 bl eyt
SPLA>X FI VAV 22w /I ADEEIZBWTHK
£ SPLAIIF O3AS LA 2 D122 TO BRI E A
TlE 7 0AS BREZEH L 72 sPLA-X g IcHER L2
S0 VIRERBRER NI A —L T, BHICE

A. Microarray

7% sPLAIIF OFEBAZRINICHNE S N7z DTk v h
EHERIL T B,

SPLA2X 3 X UFsPLAIIF ZhZhoegtkTg <~ A
DEFIZOWTIA 70T VABEBETTa 77 4) 7D
WREPRET 2 &, WHIZIFIZA—OMEFHEBI Y —
YRR L. REERED S AEREOBE TR O L
KREREEETFORBUKTFEE TH 72 (K4), T,
SPLAIIF NS VAV 2= 77 ADZ{TIE K agA
I WA & PE 2R8I A L. Protectin D1 @
FEADTCEL T/ (B3)e —). PGE: LD T I F F
CIERACH OB SPLAXIIF PSS YAV = v IR
ATIRAD N o0 L7zh o> Ty sPLAIIF (35§
DPENSH FIGPAFH T VA BRWICEREL TS D
DEEZOLNT, F/osPLAX T VAT 2w Y
A (+ N SPLAIIF O3B 7 5 WNZ sPLAIIF
FS YAV 2y 7 AQIBOFT RS, WH TH

signal intensity
0 200 400 600 800

wT
IB hx-Tg

TIA nx.Tg

WTX-Tg
11D

IIF

TID nx.1g

IIE nx-1g

C. In situ hybridization

IF nx e

I 15

sense

v =

Antisense

D. Northern blotting
i B o fm R

sPLA,-IIF

M5 SPLA-IF IZEZEDEEL SPLA, 71 VYL LTH S
(A)SPLA;X hS> AV 1z =2y 7739 (X-Tg) EZDOMBTIX (WT) (ZH1F5 sPLA, HORBO~ 1 707 L 1 i,
EEBEDD B SPLASIF PRE L TREFEL. ESICXTEYYRXICESVWTEENIBICHENLTWEZ b3, (6.
CZTHVWTWA X-Tg ¥ RIFE FsPLA-X 2RIBILTHY ., 17071 TRYYZDONEM sPLA-X Z4H L
TW3,) B&C) HEETIIDKEE (PO) (8113 sPLALIIF D &b % (B) & in situ hybridization (C). K
B IBHESTFILHIPEETCH D, OFER I IO 5HE (5:88. M) (25133 sPLAIF mRNA ORI %
Northern blotting (2 & W EAN=#ER, REICIEBISEV T FIFBRHI N, MO TRBICHVWREBEIr EHINZD

HATH Do
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FTEWINL Tz FaAF o U ERAHY Protectin D1
IR AATAY D AERTIET 2 LVIREA T4 2—%
—THLWHEMNDD 5,

4. £ %

AWFFETIE, BRAERM D sPLA2 7 A4 V¥4 A EHD +
FGUVAV =y s AREML. EEORBEM A LG
WCIEMNT 24T 5 720 SPLAZX OLEZH NS VAT 2=y 7
< RIRE. REIE, BIRIEAERZ 55 8L v
FERZIIE L72e 2D 21, sPLA2ICX 5 Y IRER
WIS D BEOEITPEERELF LT LI EERLT
WA A, PTETE SPLAX ORI BT % B33 M e TK
{y POBRICESNTW2Z D56, REEREDPAEKRANT
B8 ORRREICAREIZE D o TV BT REME IRV S 0 L %
AbNb, TOHIZOWTIE, ARSI ADKEFIFHL
TWHBEWSPLAXIIAD P v ATV 2= v 7= AL HEM
DR RERIFIET S EAEE STV U BRE
ZEIC, RN AR SPLAXX T VAV vy sy
ATIEBV o 72 ORETRIBIR I N aro /22 &
5, sSPLA:X DEHW I T VAT 22y I T ATHRS
NDHEHREILSPLAX BEFOY) VIREEZ 5T 5 2
CICHEBERL W O TIE R L. BEUS oMl
5T ) YIREAHEE B2 IX) RS 87 Bo#E
) O RIGKER % T BT REEATE V.

SPLA:X &EHM VS v AV 22w 2w ADKE %
HrLTWB#EFMT, sPLAXIIF AR EZHICHEB L Tw
LHEETA VA L THAZ LR L, 2 ETI
SPLAIIF (¥ 2 Hidmo TlonTsy * L s
BT ARBHIIABTEN TV e ZDOERT, [sPLAx-
IIF = epidermal sPLAz| O RIZEETH S L W2 b,
SPLAITF ORBIZEHPESPLA>X b5 Y AV = 2
RYADORECHEFICHMLTBY, T2 TPAFiE~
T AEERET N, BIZZEEEELZES v b EERER
THRBBBEML T WD 2 ED0h o720 L8P sPLA-
IF F9 VAV 229 739 A3 HMsPLA>X M5 ¥
VrZv s RALEPORERE L RIEL 2. &%
SPLA*X NI VAV 2= /T ADRETLER LN
1k SPLAIIF OFBLL ~N)Vid, &8P sPLAIF b5 >
AV =y 7T ADRIFICBIT LARBEEOEHL NV
EELC\Wize RO A 707 LA BN OME, W5
VAV 2y 7 ATHL ABIETRBALIZIZIZE—
Th Y. HERFAr R (AR - BZIRMRESE - BLE)
T ELDOTH o720 BT, BFFRA 7 sPLA-IIF
NG UVAYV 2oy s ARERLZEZA, TRHEE
B ERIE LTz SN ORES S, sPLAIIF X2 D
RAF A Y ARIHRAEFICHDLIF LW FThHhL L E
ZTWh, sPLAXIIF OFBUIRE O EIEi (ERE & £

Big) CTRICETI > Th Y., RERE - MElLEDOMDbY
WZHLERDSRE7- L B
EHEDSPLA2X I v AV =y s A (HWEE
SPLAIIF %8l LA %24E9) 7 & UNZ sPLAIIF b7~
ATVzZv 72T AN DOREBIZBNWT, FaAFH
I VW% AT 5 PE 5T HREINEIRICHD L Twize —,
MEDTTATEINITMATT 5% FVBEEHPE bR
BLTWAS BETIRZOZLIEBIE S o7, L
727955 T, SPLAIIF BEHIZB VT FagAsHd o Ui
G PE 5 FRICEFRIIEH L TB Y, &84 sPLAX
PG UVAV 2w IR ADRIZHEOONTT 5 F F VB
&4 PE O & ZNIATRES 5 PGE: @84z, A%
BRI FEB L 72 sSPLA2-X O IMER 2 XL T 2% b
DEBbND, sPLA2 7 7 3 ) — ZAE I A
55 YIREIHEHT 5 &£ b b DT, sPLAIIF 78
SATS B R O FRIE D S MY IS PE O 7 — vt
FHET AN D 5. HEHICBIT2 FabAdHo Uik
W O —F AT 2 SR TR R, W S 7B o3
DT Protectin D1 ® &M EHPED sPLA2X, sPLAIIF
RMEDNT VAV 2=y 7= A THFICHML W,
ZDOZEH B, sPLALIF IZEEIZBWTPE =~ FadAa
F 4 ¥ fE— Protectin D1 OGRS 2 H1# L TWw A
Bk 2 4% LT\ 5b, Protectin D1 3R EFEH ZEDTW
HUMBIEMIRE A T4 2= —0 02 THY)., KFICB
T AREREICEE T B RIE 2w s, R LR o e st &
PIH L TR R ERET 2SS SR TWE I Ehs
R 5F 7 A MO FEBOREE JKITL T Bl hERE
Wb, TOEIZOWTIRESHROBHETH L,
FRABIIHBERICIRE 7 4 VADHFETEE L, S ASKG
FWEPEN) T 2L TWDH, TN THRED FE 5
I I RNTHHH, EEERPIRED 20% HEFELTEY,
C OO FLAUIK G E#PE N TICEER R L
BHISN TS, EEE N 7TIREOAR. #k, AHhe
MbbHFORMEFER (Vv r Ty Megt) 3EEI
HLWERMEAE L2 Y, sPLA: 0w MIGREH % <
AP ICEATT B L BN THREAME R DL, TRITER
BAC LY EET A EshTws Y, cozk
M5, sPLAIIF AR OO Lo & LT, N THRE
IR T IR ORI Db > TW A RE # Z 5 5
VENDH Do 4. sPLALIF /v 7 7 M= ZADRHK
%l U CABEEORIFIC BT 5% #H % BITHEET % LB
BB PSR E LT, sPLA:IIF KO <™ 2 D% J§
W28 L2 0 . 2 ORI % 8 T PR
THIS LR R AERBORRMABIRIC % 5 28 %2R
BDTWb, ZOFRIIAEZm-TIRENY TICERE»DH
5L RREELTHED, sPLALIF 23K 8 Ok aE L P B
DL LERIIZFTLHDTH S,
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Sunscreens are widely used to protect our skin from harmful chronic effects of the sunlight such as photoaging and
cancer induction, which are known to result from oxidative and genotoxic effects of the ultraviolet light (UV) included in
the sunlight. The ability of sunscreens to prevent those chronic UV toxicities has been assessed using their capacities to
suppress sunburn (erythema) after sunlight or UV irradiation, and is evaluated by indices such as sun protection factor (SPF).
However, any direct correlation has not been established between the skin inflammation (erythema) and those chronic UV
skin toxicities. We developed a rapid and sensitive method to evaluate the protecting ability of sunscreens for those chronic
UV effects by assaying mutation and/or DNA damage induction in the skin after UV irradiation, using a transgenic mouse
line, Muta Mouse, developed specifically for mutation analysis. Here, we show that the newly developed method is highly
useful to evaluate the protection ability of sunscreens against the skin genotoxicity of UV by assaying mutation induction,
and can assess their capacity to prevent the photoaging by quantifying oxidative DNA damage. Moreover, we found an
inconsistency between the SPF and the mutation-suppressing ability for some of the sunscreens we tested, and those
sunscreens had formulations that UV scatterers, instead of absorbers, were main components of their UV protectors. These
findings indicate that SPF is not the index appropriate to evaluate the ability of sunscreens to prevent the genotoxicity of UV.
We introduced a new index of mutation protection factor (MPF), which can be determined by the method developed here, for

the appropriate evaluation of sunscreen’s protecting ability against the UV skin genotoxicity.
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Sunscreen SPF Repressed Effective  MPF® Repressed Effective MPF®

MF@ UV dose MF2@ UV dose
(x10%)  (kJ/ m) (x10%)  (kJ/ mi)

A 23 418 0.26 39 222 0.29 34

B 24 7.68 0.55 18 1.85 0.16 61

C 32 13.33 1.04 10 6.17 1.66 6

D 35 7.03 0.50 20 3.52 0.74 13

E 50+ 1.65 0.04 250 222 0.29 34

a) MF, mutant frequency.

b) MPF, mutation protection factor; MPF = (Irradiated UV dose) / (Effective UV dose).
The irradiated UV dose in the present study is 10 kJ/mi .
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PTEN 1is a tumor suppressor gene inactivated in numerous sporadic cancers, including melanomas. To analyze Pten
functions in melanocytes we used the Cre-loxP system to delete Pten specifically in murine pigment-producing cells and

generated DctCrePten /" tice. Half of DetCrePteri

flox/flox

mice died shortly after birth with enlargements of the cerebral
cortex and hippocampus. Melanocytes were increased in the dermis of perinatal DctCrePten

flox/flox

mice. When the mutants

were subjected to repeated depilations, melanocyte stem cells in the bulge of the hair follicle resisted exhaustlon and

ox/flox

the mice were protected against hair graying. Although spontaneous melanomas did not form in DerCrePreri" mice,

melanomas developed after carcinogen exposure. DctCrePten s
heightened activation of Akt and Erks, increased expression of Bcl-2, and decreased expression of p27

melanocytes were increased 1n size and exhibited
pl
. Our results show

that Pten is important for the maintenance of melanocyte stem cells and the suppression of melanomagenesis.
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Pten/PI3-kinase pathway in melanocytes
governs hair graying and melanomagenesis
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Second-harmonic-generation (SHG) microscopy has been applied to observe collagen fiber structure in porcine dermis.
Collagen fiber structure in the samples is clearly visualized as high contrast SHG images using a sample-scanning SHG
microscope based on a transmission configuration equipped with a mode-locked Ti:sapphire laser. From comparison of
the SHG images between the transmission detection mode and reflection one, we have confirmed that the reflection-mode
SHG imaging is also applicable to observation of the collagen fiber structure in the porcine dermis. In order to apply the
SHG measurement to human skin, we have used a mode-locked Cr:forsterite laser with a long wavelength and compared its
imaging characteristics with that of the Ti: sapphire laser-based microscope for the measurement of dermal collagen fiber.
The results indicate that the applicability of the Cr:forsterite laser-based SHG microscope for in vivo imaging of human skin.
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Visualization of in vivo dermal collagen
fiber distribution by non-linear optical
effect
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Rab27A is responsible for melanosome transport in melanocytes tethering melanosome to myosin Va, an actin-
dependent motor protein, through Slac2-a/Melanophilin. For understanding the precise mechanism of melanosome transport,
it is important to clarify how Rab27A is activated/inactivated. Furthermore, the regulatory mechanism of Rab27A is also
important based on the clinical standpoint, since mutation in Rab27A causes an inherited disease of human "Griscelli
syndrome". Exhaustive screening among TBC domain containing proteins revealed that EP164 is the GAP (GTPase
activating protein; inactivator) of Rab27A. EPI64 inactivates Rab27A in vivo and in vitro and overexpression of EP164
results in melanosome aggregation in melan-a cells probably through intactivation of Rab27A. Interestingly, there are two
close homologues of EP164, FLJ13130 and mFLJ00332, in mammalian genome including human. Therefore, I investigated
functional difference among these three TBC proteins.

As a consequence, I found that FLJ13130 and mFLJ00332 have other functions than EP164. FLJ13130 inactivated
and mislocalized Rab3A in PC12 cells. mFLJ00332 was involved in formation of immunological synapse in T cells.
Furthermore, in vitro GAP assay revealed that FLJ13130 exhibited somewhat broad specificity and that mFLJ00332 showed
specific GAP activity toward Rab35. These data indicate that there are significant differences even in the closest members
among TBC proteins. These basic data will be useful for application to medical care like a drug discovery against EP164.
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HRIpEgE s, Z08R. EZ2oRbiSiEZ % &% 2
LTV Y, MED XS AERS D, HH1E Rab27A
LB AT V=LA D = XL HLMPICT S
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J 5 FACHEAET % Rab-GAP/TBC ¥ > 7% 7 B O #8HE 1 A
) ==V T kITo72. FLTC TOAZ ) ==V CH
€ X7z TBC ¥ v /82 E»—> (TBCID10A/EPI64, LA
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SKBEER-T, HEEERA L/ Rab BEYI 213
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TBC1D10C/mFLJ00332 (L. F mFLJ00332 & £it) »°FF
f£L, TBCIDI0O 77 3V —%HEHELTWwD (X2), =
D3FIETBC FAAL VIZBWTIEFICECHFAMEZHS,
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Twa s L Lads, REho 7 V—T76, B
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T7 % 7% FLAG ¥ 7 @ L7z HIN Y ¥y W2 58
THNRy 57—, T IV RO COST Mgz
ATHIETY vy BRI S MMM 5,
T7 4 7 % Bik3 AHUEDBH M SN2 7 o — 2 — X2
L0 T7T Y 7 &y vy MRS, MEFICFLAG
YU E Y VST ENRBELTL B0 EIHTY Y87 ]
[l -E: D f O % FEi L 720

2. 2 fHiaEmE

EGFP R mRFP #@l& L/-HWM Y Y X7 E %M T 5
N7 7 — %%, melan-a. PC12, Jurkat MIIEIZE A L7z,
Mile% 85 7 4 VA T7IVF e K CREZERK. Rab3. Rab27
NOFFRWPUR T 21T %0\, S B SBHMER I TR %
T2 572

2. 3 invitro GAP assay

KGR HIEBAN 2 ¥ — 12 Rab Wi F2EA LN Z ¥
— %%, Rab ¥ v X7 &2 KRGHE O RE L THw .
TBC % » 737 X COS7T MM IC B & ¥ 72 b O % f i
L CTHWw7z. Rab & ¥ 7387 BIZHGHE T ~Nov & v7z GTP
([0-32P] GTP) ZAHEHSE, TOHTBC ¥ V7 H &K
B &Rz, MSHO GTP/GDP »& % TLC B %Z1T%
)& TR L. GAP & A E% F-Al L 72,

508

DTYL
]81%
533

DAYF

60 %
447 ] 59 %
DIRF

EPI64 108 COKGIPPSLRGRAWQYLSGGKVKLOONPGKFDELDMSPGDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQ

FLJ13130 82 CRKGIPSSLRAKAWQYLSNSKELLEQNPGKFEELERAPGDPKWLDVIEKDLHRQFPFHEMFAARGGHGQOO

mFLJ00332 89 CRKGIPSALRARCWPLLCGAHVCQKNSPGTYQELAEAPGDPOWMETIGRDLHRQFPLHEMFVSPQGHGQQ
A

DLFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMPAEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEILFS

DLYRILKAYTIYRPDEGYCQAQAPVAAVLLMHMPAEQAFWCLVQICDKYLPGYYSAGLEAIQLDGEIFFA

GLLQVLKAYTLYRPEQGYCQAQGPVAAVLLMHLPPEEAFWCLVQICEVYLPGYYGPHMEAVRLDAEVFMA
A

LLOKVSPVAHKHLSROKIDPLLYMTEWFMCAFSRTLPWSSVLRVWDMFFCEGVKIIFRVGLVLLKH 313
LLRRASPLAHRHLRRORIDPVLYMTEWFMCIFARTLPWASVLRVWDMFFCEGVKIIFRVALVLLRH 287
LLRRLLPHVHKHLOOVGVGPLLYLPEWFLCLFARSLPFPTVLRVWDAFLSEGARVLFRVGLTLVRL 294

X2 TBC1D10 77 3 1) —D&)E & EFID HeE:
A ZNZThDRINJEDBEER—DT7 I /BOEIEERL TW5,
B. TBC RXA LDEFNDT 74 42 b FEFUOTHDZIZEPBHLPIZESTWVWET

WXZETINEI L ERHITRLTH 3,
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3. 1 TBC1D10A/EPI64

A5 7 —LDOBEBNDEH L v Rab27A O
AL 2 HRBB 2B, TBCY Y37 HoH
T Rab27A # RiGM LS % b 0 2 HFE L - 5. EPI64.
FLJ13130 # &t 5 M D TBC # ¥ 28 7 H 0 @R 3 HIC
Lo TATZ 7V —20BENTIEREI SN (M3 A).
O 5 EEIZ Rab27A I ZRTH O 2P 5 H I
T A0, B S BIIE LR O Rab27A O &
WAL EELLDEHRTHSBE, EPI64 & FLJ13130 %
FEZEH L T B O AETE Rab27A ORASSAZE 12D L
TWBIZEDFHSIIT R o7z, FB. EPI64 & FLJ13130
% v Cin vitro GAP assay #4177 9 & in vitro IZB W
T3 EPI64 & FLJ13130 i& Rab27A 12 GAP ik # % L 72
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K3 TBC1D10A/EPI64

A. GFP (L) $UL<Id GFP-EPI64 (T) # %I &€/ melan-a
WMEERLTWS, GFP #RIBI ¢ /-MBETHAHRIRIL
TWEWHBIERIFEIC, XT /Y — LTI NEERICEESh
T\, GFP-EPI64 #3838 L/- M2 TIdELICBELT
WBAT/I—LHEERINS,

B. In vitro GAP assay OfER, J>hO—JL (B) (Z3fL. TBC
ALINVEEMABZZET (B) GTPE D Rab DEHFED &
SICEAT B EHEXNTW B, EPI64 & FLJ13130 IF
Rab27A (Z GAP SEM %R U7,

(M3B)oe SNHDOF— %13, BRI SN/ EPI64 &
FLJ13130 X Rab27A # R{EHALT 2 FHICL > TxF /Y
—LEERTIERILTWS EEZ 505, EPIG4 392K
(2 melan-a fIBBIZFEBLL TV D Z EMHER I N2 720, E
B oMIE N T ORI b EPI64 258EHE L T 5 il g1

4)
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3. 2 TBC1D10B/FLJ13130

Rab3A 13 Rab27A L ##E d® Rab TH . — k%%
JRAE7: EHMiLd Rab & IEARTIEFIZPM TS, LL%
35, Rab3A 2 LT3 TBC ¥ »/3 7 2B 5 GAP
BRESIN TV ol 2T, EPI4AZHE LD
D L AED T % H v T, Rab3A 233 % GAP O J] 52
kAT, BIBREE 2 o~ 7 4 Y HNaH kD PC12 M
Tl. Rab3A 3B Ze ke Lm o/ME EICRAEL (X4
A)y RIVEVHWEFHIEL TS, Rab3A 1IN % #
D TBC ¥ v HE MBI E LT LT, TD Rab3A
DREVRRDLNE S ONRHNIE, 2D TBC ¥ 237 Hlid
Rab3A D GAP TH A L E 2 bbb, FEBFITRA T ) —=
T AT o 724E S, FLJ13130 o 3B X ) Rab3A D)5
FEREDLNDLZEPHLN o7 (X4 A). FBREN
Z &2 mFLJ00332 13 %5 T 0 if 2 F> b o, EPI64
B TlX Rab3A ORI &L B EZ T k-7 (K4
A)o. In vitro GAP assay ®#& 4. FLJ13130 X855\ b @
@ Rab3A ~O GAP {EM%Z R L7z (K4 B)o LLARDS
5 fli» Rab (Rab22A. Rab27A. Rab35) 2 & ik % /R
L. EfEL72& 912 Rab27A ~DIEHED S o & bl o 720
FLJ13130 i3 EPI64 £ mFLJ00332 (&) &% 7% b, 7
BORCEREZ R BRETHLEEZ LN, HITE
A& 2R 2T HIREL TV D 2 e AR SNz,

3. 3 TBC1D10C/mFLJ00332

L FEREADPDTLRIEV AT LD T, THINE
PRI RMIL & DTS % s > F 7 A& T Ml 2shu s
ZRRTHIBBECTERELEEHAEZRIL VD, ZOHE
VI T AR T B 72 DI NHE o 72 B % A2 B
BN FRICED D Rab % Rab-GAP R ZRE S h
T\ o 720 mFLJ00332 3 ARAY I T M2 B 1o 58
LTBY., ToFEfMEE2 5Nz, $72. mFLJ00332
By % [/ 58§ % 7%, mFLJ00332 & 3£)57E % 7”$ Rab %
WHELZEZ A, Rab3b A - & ik < HLHAET % Rab
72k W E & N, FEEL. mFLJ00332 75 Rab35 12 GAP i
HEFOIEEZWUOSNICTE I ENHET, T2 ORE
mFLJ00332 (& Rab3A % Rab27A 121% GAP iftk % /R & 72
otz (5), B2, mFLJ00332 R KIF ¥ b3 AT 4
7RI Rab35 DFEBIR mFLJ00332 D/ v 7 ¥ iZk 5
Ty WIEYF 7 RAOBELE L ES L, FMEEIC, V9
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47 v 7 REEORERE, Wik % FF o7 TCR (T Cell
Receptor) DEGEIEE #/R LT &% EH 5, Rab3s
& mFLJ00332 1x T fifgicB WU YA 7 ¥ 7% il
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K4 TBC1D10B/FLJ13130

A. GFP (k). GFP-EPI64 (). GFP-FLJ13130 (F) %%
HWEEAEPCI2HBEERLTVWS, MBEEETH i
Rab3AHifE# W THEL TW3, GFP b L < 1& GFP-
EPI64 AR L T3 #i2Tld. Rab3A DZBERICH T
PRERHE*S T TVWE WY (XHE). GFP-FLJ13130
PHRIEL TVWAHIETIE, REEEIFED Rab3A D> JFILH
BAICERD L TWBZ EPEEINS (KH),

B. In vitro GAP assay D#ER, 2> tO—Jb (A) & L.
TBC A IN7B%#MA32&T (B) GTPERORab DE
PEDEIICETZ L EHENT WS, FLI13130 I$1E%K
M Rab 123t L GAP &M %R L 7=,

E7FE GEBE Rab27A (LB X T/ V—LEEHIH X H = X LD #EEER

b7 —%256 TBCIDI0O 7 7 IV —D X Y IN—NF
NENICHAOREREZFTFDOE W) Z EAVRI NIz,

THIECHBET 5 Z & 28 & 2212 7% - 72 mFLJ00332
3. Rab27A IZ GAP G T % $§ 72 %2 H o 72 A5 FE B
mFLJ00332 % Melan-a ML IC B ST AT/ VYV — 24
DEHRITE T 53, EPI64 L HERENICHENTW2 Z L 2VR
37, —Ji. FLJ13130 ix EPI64 & Wik x5 ) v — A
Wikl b 59 255 KIVE VS EHIET 5 Rab3A @
JRAEDHI & v ) EPI64 1 IZmWEERE L o Z LA 5
Pl o7z (K6 A). Wommo TR TBC ¥ »
NRIZEMTIDL ) BEDON) 2= a YIFET LS
LIFBEBRLTELT., IERICEIRRE o7,

A

BSA

EPI64
FLJ13130
mFLJ00332

GDP

GTP #4464 S0 00 g0y Vs
time (min) 0122448 0122448 0122448 0122448

GST-Rab35

0.7 [ ]

0.9

0.8

0.4

0.3

GTP/GTP + GDP

0.4

0.1}

0
mMFLJ00332 = + = + o= +

Rab3A  Rab27A GST-Rab35

K5 TBC1D10C/mFLJ00332

A. Rab35 ICIEA L TWAYT7ZUX 7L A F K% TLC REL
72D, TORyY P GTP. EDO Ky h» GDP DE % 7R
LTW3, BEEEBEEEDHICGDP DEAFEZ TITL
mFLJ00332 AA1ETE L TWAIZBADHN Z DRE N &, D
F 1), mFLJO0332 I+ Rab35 (CxF L T GAP & &2/~ L T
W3,

B. In vitro GAP assay DfER, 2> bO—JL(B)ICX L.
TBC 2> INVBEMASZET(E) GTPED Rab DEH
EDESICEARTE2LERNT VS, mFLIT13130 &
Rab3A, Rab27A (Zid GAP &M% /RS h - 7=
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Rab27A

EPIG4 l
Rab3A
FLJ13130 <
Rab22A
mFLJO0332 N

Rab35

B Rab5A
r Rab5C
L—Rab5B

,_r: Eaggg
al
L Rab3D

[
—_  Rab27B
Rab33A
Rab33B
Rab18
Rab9A
Rab9B
Rab7
Rab41
Rab32
Rab38
Rab29
Rab34
Rab36
Rab23

6 FT&B
A. TBC1D10 773" — & Rab MR, EPI64 & mFLJO0332
RV RMEEF DN FLI13130 BEWIEFRMEETR U
B. Rab @ % #t8, Rab3A. Rab22A. Rab27A. Rab35 % X
BZLTRLTH 3, Rab3A & Rab27A (FiE#R 724, Rab22A.
Rab35 ¥ h BNz 2 AICME T 5,

CORERIFIEDEILGZIEEFZFERLTVAIDTHA)
Mo LFEL 72 T Mifa=e PCI2 Mif. il CoEhE Ik
M) PTEEN T WAz, TBCIDIO 77 3 =58 ®
X)L L CE 2 DDIZBHED E 2 A4 B LT
e L L, BBRogEshzwss, UTo k) RET NV
BEZOLNLDTHRWEES I A Rab3A, Rab27A 133
A TIZHIABAE D X 5 7V — NIRRT B A5 s
faCiE s 7 AN E, FRCHITAIREE T TRt 2 fFo /M
JRFEL TWw5b, Rab22A I3 =¥ ¥4 F—3 A
WEOVRERENDLYUY A7) 7y FY—AIZRET S
ZENW SN 5 TWA, Rab35 3% S fi4E3 % Rab
O CHE—MFIBEICRAET 5 &) Bl e o, 73
FeHl Ei 27 0 72 % Rab ETH 545 HMIBERAS I T
B9 5 LB ) WBEMIFAET S, TBCIDIO 7 7 IV —1F
ML IEAS 2 D Rab 2 ANGETELS 2 & 5 ICH#ELL TETH
D, ZOBEFNZEND Rab ~OIRMEZEE L 200D
LIz,

Rab3A. Rab27A i& Rab O T b IEH IR b B Tw
% 75, Rab22A X Rab35 ICH L T34 77 7 3
—ZELTwS (M6B), TBC KA A YOREHNIZL T
SFEENTZ TBCIDIO 7 7 I U =D X Y N=Z T LA
WHiPA O Rab (26 LTl 2 7”3 DAL= LS 2 5
FEHICHEIRZE . TBC AL YIZBF A b T hitiiko
WA, ZOREIFREICKREREVE DS LTWAT
BEVEASd 5o TBC KN A A > -Rab M& D L ARKEE % 1% X
W2 2 & TEDOIERHIANDIE @ 7 A 1 = X LA S
MR BhH L,

5. # #&

REFFER LD T A X B Y —~DJsHD—>21%, EPI64
R E LZAISETH A 9, EPI64 2 iETELT 5 2 & T
AT )= LDk EHEL, EANEDRITD I LM
¥%. EPI64 ZBEMICT 2 X9 EAOERE 1T ) id
Fi > CHI M 0 B 41 T d A FLJ13130 %° mFLJ00332
DO¥ERE 2 FMARICIE AL, T 22 3RS % W fetk A+
FIZEZBND, SRR LT —% 0@, FLJ13130 %
mFLJ00332 i% EPI64 121% % \» Rab3A, Rab35 Z iy & ¢
5 &) iRk o, 20720, FLJ13130 % mFLJ00332
DIFEIE L GRABVWEEI A Y FAI ) -2 T %
1% 9 FITL > T HaCRMEH ofaktt % m#§ 5 2 &
KDL LB DBDTIERNTES ) ho KIFFEA T A X
P Y= HENDL I E 2L 72w,
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Since its discovery in 1910, histamine has been regarded as one of the most important biogenic amines in medical and
biological field. Histamine regulate smooth muscle contraction, immune response, vascular permeability, neurotransmission,
and stimulation of gastric acid secrestion. Histamine is synthesized from histidine through oxidative decarboxylation by
histidine decarboxylase (HDC; EC 4.1.1.22), a pyridoxal 5'-phosphate (PLP)-dependent enzyme. We generated histidne
decarboxylase gene-knockout (HDC-/-) mice and previously revealed that scratching behavior was exclusively induced
in HDC+/+ mice whereas it was barely observed in HDC-/- mice. Histological examination revealed that both HDC+/+
and HDC-/- mice displayed similar extent of inflammatory cell infiltration, hyperplastic epidermis and newly spreading
of neuronal processes in the skin tissue. Since several metal are ingredient of cosmetic material we started to consider
that metal allergy is important for the cosmetics. The first step for the metal allergy is elution of metal ion into the skin.
Therefore it is important to establish the measuring system of trace ionized metal in the skin. In this study we assessed metal
allergy in mice using nickel wire implantation in their back skin and revealed that the amount of nickel ion in the tissue
seems to be paralleled with the extent of inflammation. The amount of ionized metal in the skin tissue was measured using
inductively coupled plasma atomic emission spectrometry (ICP-AES) and the surface of the metal wire was analyzed with
X-ray diffraction (XRD) and scanning electron microscopy/energy dispersed X-ray analysis (SEM-EDX) method. To assess
the extent of allergic reaction we generated HDC-promoter (1.1Kb) plus ZsGreen gene transgenic mice. It was shown that
peritoneal macrophages in these mice were positively glittered under the fluorescent microscopy but we found that other
cells which do not express HDC gene also glittered non-specifically. In this regards, we started to generate BAC based

reporter mice to attain the accurate reflection of HDC expression in mice.

1. #&

il

EFEM BT, B OREIHEELRMERNTH 5.

MizBid, BT Ay I V2R RAF VU Bk ERRE
fat /v 2777 b~ A%{E# L (Ohtsu, Tanaka et al
2001), BEORIEFIGIZBITHL A Y I VY OKEIZONV
THEEHE T TS, BIZIE RTFICKRMEAREMZAA
SIEPESIEE T VTR, ¥ A% I VI Ko THRFRDT
N, MEFHEICC XY I VHPRETHY, v ra7 7 —
VHEDOEL A F I V2L 5T VEGE 25FE s, Fhi
Yo TMEFAENFEINLZ L2502 L7 (Ghosh,
Hirasawa et al. 2002). F 7z, KEICAEZERL, v
¥ I OWBERAERRAIIBWT, LAY I VOEEIX
AGBRBRICEETH Y, A7 I VA AEL v E Al
BOWHRERITENSL Z LA L TS, CO#RETH
MEFENEETHLDOD, TOMEHEIIBNTIZ
bFGF DA A% I vickoTavybu—ivEn, Al
BOBEEERLTWEZLEZHS LTS (Numata,
Terui et al. 2006). F72, NTF Y2 EL THEILE

The effect of histamine on contact
dermatitis using gene manipulated mice

Hiroshi Ohtsu

Applied Quantum Medical Engineering,
Tohoku University School of Engineering

8 AT LTI LR S RO ETIVIZBWT, 238
HPS4BHICEEREZRI I/ v 277 <A
RHIEHANC L > TEORESHHI SN, A5 I 1F
FHEADIIEIIANRTH Y, HEADY T FVITHFRIEA %
fREL TV ZEZPLNII LTS (Seike, Tkeda et al.
2005; Seike, Takata et al. 2005). %7z H1 Z&AREHH %
ffio7FEnrs, Pl ld Hl 28Kz M T RIS
DOEMPERZEROBHICEETHL I L ME LTS
(Hamada, Seike et al. 2006). THXHIZL ¥ I ViF~
T ARIIBWT, BUIE, KEAG R, B e
Rip 8L ) EE 2B LY 5 2 AEMFICEETH
LLEZBLND.

ZZT, AFEICBVWTRE XY I v o2t se
AF D VB EER R EET O 7T — 7 — I E R E
DUVR=F —BETEBECE N T VAT 2=y IR TR E
FEBLL, Bk L2 RBE T L O EDMNLIZ &9 v )
Wice 2% I VEADOBRIZTOFRIIEE 520025 WT
DO ZHED X H L ER T2,

F72, BEfiaEoEIN L=y b, aniV i
EREZTHRDLEFERLEEGRT VVF —OREIZIERICE
BRMETHL, EBRICERBICI>TREXL T L VX —1k
Hemivk B2 % (ACD) 3% K ORBRILHEE, Z D%
BT g ey bbEfie, & by —, PEHl 5,
Y7 R, EozoL, NLHH, #ff 77> el
FBEINDZLIZLSTHIEZEZSNSE, = v Vil o
TACD?SRE L Z LTI <HMOENTWED, ZoficT
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VIZg A NXYYTA FuIva, anNvh, §, 4,

AT L, K, RXSYTL, HE aVvL, FEYV
VEEBBEECITIEMONTWE, o2&z
U—F3 570, EENIHETHTSEA A+ P ofllETE
LYATAND D EZMREEES X OHENR, FHD
FIE R EICRWITRLD. 2 TLEMRERRTEOBLR
&SI L TRGET L 72,
2. £ B&
2.1 YADERT A7 —DIEZAHEER
4 FE¥E D~ 7 A C57Bl/6, BALB/c, C3H/He, DBA/2 <
7 2 DOWEREE T 12 13G @ implant needle % FJ v TR T
TEBIAT—%FbRt. &E 717 —1ENi Co, Fe,
Al CHEZ0SmTHY, BEXF5me 35, MRZARES
BRRY, 24 BER, 3 HBRICY Y AR B LT, #MfkFr 2
BRMAFEBMEZOWTRET 5. 72, RT-PCREEICT
HDC % COX-2 3B 2 it d 5.

2. 2 ICP-AESAICK2HBALE( + > DAIE
ICP-AES #: (FFiE#Ea 79 A< mtis:) &, =&

BOR¥EPN—FZ2HY, ZORITVITUHAZELT,
BWVEABE IR TVNIT VT AR TS A BT AL ET.

F/ZOHRAEN—=—FOHHbIERL. TFHOEOT
VT HAZMEH A LT, 75 A<% EFICE:

HTh—F O EMHOEPHETLDER CE 2T 5.

N —F OHMIl EERIZ BN 72355 T A VA R & TS
L, BREER N —=FHNOTARICHEEINTT I AR TR
BT BHEIh-oTVE, PLEPLTVI  Fx ) T —
HALEHITHAEREZIRICLTESL E, TI9AXATHE
WD NI b, —3Bid A + b3 T, S5
REND. FHRIRIE L 2 o 7251 F 2 SIEIC X - TR A

R MUPELNT, ARYZ M EGTAIEIZE 5T,

BIHED AR MVBOW RN EILEBEDOLDTHLH
EEAFHL CREOHFIELMRTH L EDIT, ART MU
WMOBEZHET LI LI T, RFPoERRSTE
DRELFIHT 5.

2. 3 XRD (X-ray diffraction) &ICELB Ni 7L —Fb

DOFRED IR

Ni 747 —%2Moiik, TORMEBETLE, ML
ARBBHRMET L ERTATL I ENHEIN, E5
BHREDELT 2b DL FEZ 2. 22T, XBAPdkz
HAwe, EFHERIZOWTHRFE LA NiTA7—TlEX
METEIC L > TOBIRPHREETH 5720, NIOT L —
N2 DITHEZ AR, BTALZED Lo TV ELEG %
AT U7z, X BRI, X AW 2 Y72 - THLL
SNl &, TORRIAFXMEFAMULEGLRERIC

AT BB e D L. AFX LR ULYE % Rayleigh
BREL & DY, B F# L - Tl (diffraction) 35
ZHELS. RO TEREY d, XMoANMALZe &3
% &, XM E K §5M41%, ni=2d sin@ TED X
Na., 22 TnldfEEoBEECHfioRKE£T. 20
Hld Bragg DR EFIEN L. ZOFBNIZX 5T, ILED
ALEIRBED MR E 2 B, fE- T, TOHNEEHW
T7L— b ORHOWHBALIKEDIFHT 217> 72.

2. 4 FEEBIFEFFEMSE Scanning electron microscopy/
energy dispersed X-ray analysis (SEM-EDX) (C&
387 L — FREOEBHR
SR EWZIAATRERZRTIEIY T A0AKRKIG R L

72 Ni wire O ADPE LM LTz, EARE M s

IV F — 3§ X #5506 & v T NI wire B X OV Ni

plate O K DMK DV THHN L 7zo AT E T BAMEE

WEETZEARORIIIYS T, BEBLOKILTL 2ET

AR TE L AT, WMl RmOELZBINTE 5720,

HARNTREZ Z 72 508R 7L — FOELZBIHTE

5.

2.5 LR—2—77) ZDOEH

v 25T VRS (Histidine decarboxylase: HDC)
BEAF VUL AT IV EAKT 5 EKRNTHE—O
BMETHL. Abidlofiztrzrsu— bk, o
EFIZBT 2 EEREEBICOVWTIFELTE . 20
%, BET/ v 2T MY AERMERL, e8I VG
DO 42 DFFHEZ W S92 L Tw5b (Ohtsu, Tanaka et al.
2001). O CTHAPERE RIZOWTOERTIIL 2 ¥
IVORBICHED LT, REMRIIRE REMNLEENb DD,
FEADM LTI RAY I VY OBREFKRECZ E XS0
LTw5% (Seike, Ikeda et al. 2005). ZDf%, LA¥ I ¥
DORELEMNBZ W TE 2 X912, HDC #fzf7uE—%
— N RBETETIAI Y FETERE, b AY
=y IR ARERL:. BPHDC #IZFOTHE—
% — 10kb IZHR SN TV 2% 9 b THEOHILHE AT
EEDbN TS pZsGreenl.l zBWZ2T7I X3y KXY b
TRV 2=y 7y AR LI0s, Bo 7213 SHEOLTE
AR W2 &, IR LI AR B T LB
i3 bacterial artificial chromosome (BAC) # H\Ww7z + 5
VAV =y IR AR PTH B,

2.6 LR-F—T14v210DER
fEDOIIET T 71 v v aDhs, BFEMliol
RENEEL->TLEY, FEMNLREELEIEFICKL
I w2 edPbhot, Z00, RuDEHXTH S
mCherry &\ 9) i&fnT % HDC promoter [ZH8WAET7 5 X
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Iy FRRFNS VAV 2oy 2 L 74y Va2 ERL
CDT74 v v aTIIROWHE TR bDD, JRHHERD
MAAR D ZE LRI CZ L o7, BRI, 71402
IZBWTIE# 2 5N 5 negative enhancer 872 vz L
R=F—T 4 v 20 EAZBIELTEY, TR THfFS
NDERPE LN WEEIE~ Y AW BAC % v
NI VAY 2w T4y Va2 HETATETDHA.

3. # X

3. 1 BHEEA A ORIFEEDRHERE

<7 ADE B T & D4R % i 2 3A A S PUS & #
D E, = v 7 VIR RS 0)(/%155’?’-@%%’20)
W EDNBE D, HZAATZZ=y 7 VOB ICB
175 = v Vs % Newport Green 2 H W20tk dB X
U‘ICP AESETHE L7z (K1) MTHEDFER % s
572912, B HOGEHEENC ICP-AES 1ol @i % &
D, Ni ?)%Tﬁf@(ﬁﬂﬂi%%%ktﬁxl,f:o ZORERMTEIZR
CHIBL., &EBICEMERNEETHL EEL LNz, T2,
Newport Green {2 & A E CTREREL Lol v
)V & High 2 ICP-AES (2“( IgHELCTMETE A2 Db
Motz WEDREIXIZIZFARETH 57 72, Niion
Wﬂlﬂfﬁﬁ‘kﬁ\]’\@(ﬁﬁiﬁ BORR L PRI BT S 1M
BT OIS TN AT )V — v ) 3z vl
ELMEREZB L TR (K2). NiAfF+ i Ni wire
ZRZAA TS SIFMTHINZMMG L., £ OlHF#IE
TNV ATV —IZ & B IR OGO RE & & < —3
LTWwW7, ZofE, Niion 2SHEkICE TS Z 28, L
B OMBENRIICE s TRERZIETHS ) LHEES
N5,

ICP-AES(pg/mlL)

0.0 1.0 2.0 3.0

Fluorometry (ng/mL)

K1 Niwire 2R AALEYIZIDEAAABBEOEEH 5
DY > TILFIZEH TS Niion DEE

ICP-AES i% & New Port Green #{E > =&Ytk & AU BED
R ED

(A)
£
(=)
=
[
S
©
b=
@
(8]
c
o
(8]
2

(B) .

10 O Sham

5 97 ® Niwire .
=
@
E
Ne]
W
o
©
>
L

Time afterimplantation (h)

2 Niwire 2 ZAAET Y ZDEAAHEEBE®D Ni 1+
COBEETIING XTIV —DIBEBREE

HEZAAABOBEERBBEARICE TS N OREORIFELA) &
HEBANDIMERDDRERISE T/N> XTIV — % 88ARNES
L THEIE L =R (B)

3. 2 &EXREOSM

SEM-EDX (Scanning electron microscopy /energy

dispersed X-ray analysis) (& 2 f#4f

EARETHME T, T ZAOWMBIHZAALES &
ONi 7= ba@lgEdsE, BIEMLTWDES5()E
SRR DI ICHFEL Tz (K3), o
B o7z (a)% EDX IS THN T4 L. NiOY—27 &k
WL7AM2Co Ny Oy ClL Na, Py S\ KA EDILHEDOE —
7ML, Ni 7L — MIEKRNEG P ED S0 IR
HLTWAZENbhrole TOHRTIZELLICCILED
Y= 935, REILEVPLRICT L — MIfHD L 0T
BELTWLZEDbhroT7z TL— MIWERIZEAD
WCHELTWDED, 2o OBEKRNESIEES K &|E
ML DRRPWAIZRE LTV TWEDEEZSLNLD,
SRIT S HICHOEBRREMAZDHEHO 2T H0E
W3 B DB HINTR N,

XRD (X-ray diffraction) k(& 2 R
SYAWINITA T =R T L — b EH AR X BEHT
FEIZTNI OfLAREOGHZ2B I o7 (M4), ZORE
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3 NitR®D SEM-EDX (Z & 3 f#dfr
Ni 7L—=hZDOWT, BL G > BRHaELBHREEL
TWBERb)DREMEIX 2 SEM-EDX iE(C TR U 7

XRD (0-26)
0 : NiCl 0=05
0 :NiO —nn°
O NiOs step=0.02
Implanted wire

0

Implanted plate
(ZBAL)
O

¢

Intensity, / (a.u.)

Implanted plate
(ERHY)
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20/ deg
4 Nithod XRD (Z & 2 ##4F
EBAS. HARBEON TL— NO—8H. EAAAL
HEDODONI TL— MIEBERBD LD S -HD. BEBERD -
A, ZhZhd XRD i zR LTV,

B NITAT7—IZBWTNIOE—7 PAIEWE — 7 A8
BooNw (EB) Z&»6, NioBItw iz L olts
MEL e edbhrot, NI T L—MEHZIAA
2T, BB L Tw RS (TR) b BRONGR
B o2k (R L RERC NI OB L 72 L oL a o

I %, WMARAAFDOT L — b & LTOMWIREZALH
irotze o TRIBM LG/ T L — MIMILIZX %
ZALTIE 2 LAV L 72,

3. 3 LER—F—BPDERICONT

FS2oZRP 12y IR

HDC promoter+ZsGreenl.l = w7 Z 3B ASZ8 64
5500, ZTOFEIIREIZE < IFFRW LSBT S
BHRORONL 20, BT LVF =SBV TR
iz 5bDTHLNE ) PICEERMPH L. BELL,
] L7z promoter §823A% 1kb & 7208 Bl o4 Rk %
O DKL RFAE R, BIUFREICHEDSH 2
FYVAY =y IR IANTEIUREEIE V. £ T,
EBOT 70 —FONEEEZ T, BUEIE HDC #{a+%
L BACZATLC, 70E—% —HE%IZGFP #&fsT
%3 A L C HDC #f= 13 100kb @ DNA % H T & D H
ST b T VAV 2oy Iy AR B R G
L7z SHIZE - Ty ARHDC #EfET-25D DIb s O
ERSICEATEDNA ZEATE L7720, RLOBIET O
BENy =V ZRTLVE—F =< T AR TE D L E 2
TWwb,

NS RVTZ9 974922

MEOEBIETI 74 v v 2DgE, BEMBOA
KA EHEZ - TLE W, FRNZRIEICEIFFIZXAL
W W edRbhol, 20D, KREOHEKLTH S
mCherry i#&1x¥ % HDC promoter (W27 I X3 v F
ENGS VAV s LT 4y v a R L, 2O
T4y T aTIENORBETHRZS DD, WWHEBOW
R D B LA RMEICZ Lo ze BUEIX, 2V AT
b PIZ Negative Enhancer 3% 2 W[ felk % # 2 €. 4R
300bp BEDHNTHE—F —IZXoTa ¥ fu—LEh
LLVKR=F—BIETADIDODIN T VAV =7 T4y
2R TH B,

4. E &

4. 1 BEHEEA F > ORIFEEDEHRE

Ni wire #fli- 722 Tld. 4% TTbHNL T 5 Newport
Green # Wz HOEBREZH AT T Ni OB % E&
MHETH L EEbNL, S0 HAENO LIZLITHWOR
HAT VL AITH H SUS3L6 # Al 2 A A 72 PAIC Ni @
HHE SN, BIRCEMERZVwWEZZ 5N TV
AT VLV AP S NiOBENDRH LT ERWAL MR-
7o TOZ LI BRRIICHEE 725 TL 5 Ni OBEHIC
WEBEADH B0 BB Wi BRRIIIIHEIC R & v
FETHHMBICBOTHSELTWA I H L EEL LN
bo L7235 T, BIANTO= v r VOB % IEREICEE
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il % LEPEDSHER S Tz,

S, HRICLIELIEHVO N B E 812, BED
IVEWHIEEEZ RO, L0 X BERPAF Ll
VPOV THREZHED TVE L VWEEZ TV,

4. 2 HDC promoter-reporter Ei4#ND{ESL

fERE L7z~ 7 2128V, ZsGreenl.l D ZYG DR
PECHIEDY S . 7O E—F —NIZT X TORIBEFEEAX
WO TWENE) DREDRD 5,

LS, T ATWEBACZHWALKR—=—F =<7 X
DVERZ, 74 v 212BWTIE# 2 5 N5 negative
enhancer . X V7L R—F—7 4 v T 2 DfER%ZH
i

5. ¥ #&

NioEET LVF =12 LT, H#EHNTNIA A+ o
ZHETDHZEDNTRIC > TWD, 72, SBEHOME
RERIZOWTEH, 2HFHO KL THITTE 5,

HDC promoter |2 X 5 LR — % — @ oL IEER R 72
ENERL T, HEAZEZ THEMREEZHGBL T
W,

B

RIFGe R FTTHICM72), THEETHE T LW R
A b a Y — R B X O [E R FE S &L 7
LEd. oo AFEEZ TWITT 2I2H 72 ) )L KF R
BeE WP e R LR R . ALK S TR E R S 2
BEBLOANVY Y FRFERVT 4 - 58X FHIRIZU AR
BDBHXZARCTZZOIHERE L, OB L R E
T
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Previously we tested simultaneous recordings of electroencephalograms and respiration in normal subjects during
threshold and recognition levels of olfaction. The study identified changes of respiratory pattern during odor stimuli and
found that inspiratory phase-locked alpha oscillation (I-o) from the averaged potentials were triggered by inspiration onset.
We performed dipole analysis of I-o and found the dipoles were located in the olfactory-related areas: the entorhinal cortex,
hippocampus, amygdala, and the orbitofrontal cortex. As we often experienced that olfaction is habituated with constant
exposure of odor presentation, we compared the respiratory patterns, I-o, and dipole localizations of I-o during recognition
of odor with those of adaptation in odor. We found that changes in tidal volume and respiratory rate returned to the normal
breathing level during the adaptation period. From averaging EEGs triggered as the inspiration onset, I-o. was observed
in all electrodes positions during perception of odor; on the other hand, power spectra of frontal areas decreased during
the adaptation period. During the adaptation period, dipoles were not estimated in the orbitofrontal cortex, but sustained
activations in the entorhinal cortex and hippocampus were observed.

1. B B

W DR BN B 2 ) AN B LR A BRI 5 2 &
ThY. ETLIAVE—RBIECE N S h 2 “BbHRE
Bhk T 5 BIIPROES LS CHET 528 Th
%o WHED Y X AFEH E 25 OREIL T~ CTHE R 2
SPEBAZ OREZ - TV Do OAEGOMERART
RTHHIFLIZD D D EODEEREENDH 2, FHITL
RS LT BABE L ECEBEL TR L V) 2T
Hbo BEWMWIATEY)ZELLILNTE, Briko
NEFELZ LT TE RV,
SHETICEYICE ZIPHREL L, 7D AR OWEIC
—H LI DIEB 2 B LT & 22 ML K W D TR
WiZ®D 5 < D LR B Y AHAED TR FOITR
DAY= e Bl RBELTERY T2 R
R % R E08R Ly WS — B S Ok 2 NS 2
LT 7 RO (-a) AEE S, Bk S
OB LIS J1E T 5 B T-BINEC X ) HBhik0E
TN, W, R L E L2 ER TH D
CEERELE . B MO L B ) BERA S EH
WHOTLTH2DRRH 2T 2 DRETH Y.,
FN TR EGATE LI L IFRARAD Y X A& Z(L S,
WEOTIETH 2 0GR 2 BT 5 2 L ARE S Rz,
L2 LEDICIZENRBIS (adaptation) "0, ZoL

Adaptation toward odor stimuli in humans :
investigating into respiratory rhythm
and the limbic activations.

Yuri Masaoka

Department of Physiology, Showa
University School of Medicine

NOVIEFE D T B AW, fiE R EOBEEIK XL
LFME NG, FD ORI EN L AL ORTIEE S
HHRICBWT O 2 L W) MENDH ) YL PRI &
IR S5 LA bhoT X7, AR TIRE D O
SO & BihEh % 304k L, & ) OBEAC X ) IFgAT
DEHIEAT LD, FEEMETHEINTLa
B AN A, BB MM OEBIAIE E D
Y BT 20OhE R L2, b MIE S THEY OIER
LIZEDEI)BRERE L OO EELET L,

2. KBRIE

REEBRAN 76 CPE4HE 0295 FIE T 47) IXFERAL.
Spielberger ® State Trait Anxiety Inventory (STAD)® % i
L. ANT7 727 b A=%— (BHFER) Z2HCRET 2
Faffole BN SHANDSEFT (odor A, Sphenyl
ethyl alcohol; odor B, methyl cyclopentenolone; odor C,
iso-valeric acid; odor D, y-undecalactone; odor E, skatole)
RSO -2 25 +4 F TR, Gudsd
B Lo 7eRE R (AT OF ) HhFE TE V) R
(threshold) & L. &\ O % 452 C & 725 % 5840
(recognition) LX)k L, WiHF L DIEFHBHTHL 2 &
R L7Z0 SHOFEBRTIIHZETH 20 - & b0
JWEENZZHZEDA NTOFD) OXEBEHRHOBIIML R
VEHGz, B 19 Fv ¥ AV & EEE 10-20 IV E
Mz P L. AREME A HRICKE L7z, ik MdsE!
(EEG-1100, HASLERL) % 7z,

BRI XY 3 2 5 BRE) S & 2 W R R DRI
% (Odor stimulator, J##FHIB 5 © 55 2005-151437)
Tz IS Z0HTEE (CPX, 7V a ¥ A7 4)
2 & RS (Ve), —BHRSE (Vo) I8 (RR),
HRFHE R (VO2)  WP5UREE A AU E (ETCO2) &l L7z,
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B D2 WO R % 7 F 1 7T LI EETC
[FIRERLER L 720

) FITE BHIRTRE D> © OIFIR OWE B — 3 S & TP &
B 7. MIEEVEZ X Nihon Koden #: 0 Focus 2 v, &
H H #E (odor stimulation) & 1B 1LE 4 (adaptation)
TG TTNEEE T -7 (K1) FINERENE 50 -
60 10l & L7zo D RIBSEE R L2 N v 7 oW M
FEOERLEY) P AMEMS L, 28y 3 VR X D
VT M Sz, T IIEBREOWERICED . TR
MR SNV TGN LA ATH 5o HFDISHT 2BHM0 R
AVIZEENEY 7 (225003 L, 7LA V)W
—FT7T Y RTFROyTRX ) BEH L. ¥y TR
PC oM _FI2$8/R M5 visual analogue scale (VAS) (F
MERKBE LEME > ObRVET ) 2158
T LA RIE T, adaptaion L TWA DG ERER L
2o AT—=IH0 (Fo/Ahbhv) ko zIEM%
adaptation & L. S SIZHFD 255 L7z IS I8
FEPE (BSnavi, 7LA Y)Y —F 7V KFERT v SR
M) XY EBROHERE T 72,

T B

e & M P O BB 2 4 24 2 5 & L TR TSl
st MO E LT, BUlER &Y T v
720 TCORBT- OB ZHETE S 720, B REED
B, FMECIEFHENTHLZ EnBHITFO N, 72

Averaging EEG

EXZ-HDONE, BRUBEER —FDEENIRR—

BHHE D7 0 RO TS 2 - 4 - K o
DiECENE L, X ) IEHEA MBS Y 2> T A7,
B T BHRE ORI L CIRE RIS EN TV B 2 A
HIFois,

BUR T BB D Z ML R A 0D 72 90 |2 R BEH M T A
BRI L 72T Ad AT B\ T S IR AL 4 e 5
LCwho %7 Homma 5IE (20017 %13 ) gt o T A
DABEICB T, BRI X 2 MRSV o IR
PEHEMIC L 5 EEG 75 0 3 FEBRIEEE 7012 X
BHEERIE L — L TVWD L RSN T VWD, CNET
e B EEEmES OB SIS S h
TwWwhb,

3. # R

£ 1ICEHRE (rest). & D flEIE (odor stimulation) .
M M (adaptation) I o Wl 58 & S % /R L 720 odor
stimulation ¢ & Vr (P<0.01). RR (P <005 o % 1t
WRD BNz VO IZEAEDEDO LN LA s, Vr
ERROZALIZIMHIC L2 OTE AV E2URENT,
ETCOz i3 EDFZ Z 7 12BWTHEALIEFRD SN h o7,
adaptation (2B T odor stimulation BfiZ & S 7= 1FK D
ZALIZFRLE 3, ZHE (baseline) & R/ S5 — > &
ol

212 odor stimulation Ff ® W JI — 3 & & Tk %
& L7228 ® (k). adaptation i O W HIZ—FH &€ T

Averaging EEG

—

A T N AN

Rest Odor stimulation

l Adaptation 3s
“feel nothing” on VAS

X1 ZFFEEE (odor stimulation) &Z& ) DI1Eh (adaptation) DEEDFIGHE (FEE RS,
FmEE :FER), Visual analogue scale (VAS) IC& WEVW #REU 2 HrPEHL WAL, ZTDH%E

adaptation & U 7=,

+=1 K (Baseline), &Y R (Odor stimulation), &) D8N (adaptation) ([C&H T3
AEBERE (Minutes ventilation), —EESE (Tidal volume), FFIREL (RR), FESISKRRER

HRRE (ETCO,), BFHEE (VO,).

Baseline Odor stimulation Adaptation
Ve ) 7.540.9 7.5+0.2 7.9+0.5
Vi (ml) 563+24 TL5£112 ** 573+25
RR (breath/min) 133+15 10.7+1.9 * 13.6+0.5
ETCO, (%) 5.63+0.3 5.75:£0.49 5.5+0.2
VO, (ml) 228+13 230+10 235+9.8
P<0.05
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Odor stimulation Adaptation
Insplratlfn onset Power spectra Lispixationionset Power spectra
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P4.A1 fom S J,q,\fVV\, AN ERRRNRRS PLAL P A A LM‘ wwwwwwww
01.41 Y PRV - O1AT P PANSAA F |
0241 fAn han A L._.—. 021 [ PAN M " |
1A [V M i 2TV oy euig P B
FBAL A nr s L a0 L l
T3AL b . . . )L B it o At
AL kAN el A , !
TEAT Ao rrisine, "‘L—l 51 R RRRRRARARR
T6-A1 P T6.41 [ !
Fr.A1 L Fa.p1
i s o o e
PzA1 l [0 PzAl |!74|l | | |10
0 10 20 30 Mz 0 10 20 30 Hz
i 4
\ 5 o

2 Odor stimulation BFQREIC—FI L TREEMEL =B D (&), adaptation BFDIR
BIL—HIBTREEMELLZDBD (BA) ERLE. ThZhOEBBO/INT—INXT ML
BHET-7=dbDERL,

Odor stimulation Adaptation
Averaged EEG Averaged EEG
EME RIS i
Goodness m/\’w—!"\/“\‘,' TR TR
of AR 5 T
fit

(me) o 100 200 200 400 s00  (me)

¥
Omset of fnspiratiom

50 ms 120 ms 250 ms 360-400 ms

K3 (L) BEHECSITZIREICELL AMERE, £ FYRIEEE (1Bh : adaptation &), A :
adaptation % RMS: ¥ L=
(T) WBFHEEEREE-> TEBIFLAEDD, B FOMEBEZ AL TRT. WERED S DIEEISD
NDEEERT
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odor stimulation TiZ I -a OBEIFIIREBHIEED S RA OFEYVF LIV EHR S IIE ZOFD 2720,
B RE. AR, S, IREREIECRO S (K3 A). &Y 7o) BEIEH L, ZNHIEIARREED I

200ms #* & 300ms CTHLE F i b BB T AR L7 ST 2L D LV EKEbDTH b, &> TR
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LB /S 5 — o BSEiiE L SOVICRE S & LR b B B
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3721 - a OFE WNOBEIEE,S bBEINL 2k
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The aim of the present study was to examine consumers’ risk perception on cosmetics, and the effects of perceived risk
on their selection of cosmetics. A questionnaire survey was conducted on a total of 178 female undergraduates. Findings
of the present study clarified that 65.1% of the participants have experienced skin troubles caused by cosmetics. Skin care
products were the most common cause of skin troubles. Risk information on base and lips makeup products were examined
more precisely by consumers prior to purchase compared to eye and lips makeup products. Consumers tend to actually try
new cosmetics to check if a product causes skin troubles without looking at the risk information. Consumers showed the
same levels of interest in risk information as the effects information and trusts towards manufacturers. Although consumers
show high levels of interest in risk information, they do not study the information well on their own. Further researches on
communication techniques are needed to enhance the risk communication between manufacturers and consumers.

1. #&

1BE% S 5 2 EICIRE L DMMDH Y. HH5 LS %4l
HER, BERH->THAOEEZ BT L2 E V) 3
a2 —YarvbkLlTokEERoTWwhb, TNLE T,
HALHEO BT, bk X ok A ) 00 B3R (LaE A% b
LT E T ST RMACHT 2% OMRIATONTE
(K85.2000 )0 2D —F5T, ALHESIEIELF 20T 2
Fid, ZOMEIEHBMTIAD 2 b 00, BIRZENE, 1
LOREEEFOTLED &V bt #o, Ji%, BSE
PR S F X% 2 RHR OB SE S X% 20T, RIS
WE %) A7 ORED—REBLEOMOE RO TV S, F
oy EWHBEOWIEIZ L), RS TR MBI hR eH
IOV 2 &) LB R 2 %4t 1C b k2 7 1
LA E - T &7 ALBER I, 2 < OLetds HA I
LTWa720, ZORNRY A7 \Th 2 3ikid. 4%
FFETEEI Ao T S EATFHEIND,

KHFZED HEE, (bSO X 512, H 4 QAT L,
B A EIUIH SO 2O TLE D & fablh % b
SO 02 OEETHAT 5 b OB 2 bl
BHNZONT, WHEDPED LS 5 BRA AT VDO,
T, AN R ORISR, BRI ED L 5 12
BLTCWDLONEMRIETHIETH b,

il

Risk perception of cosmetics among
undergraduates:
Balancing risk and safety

Tadahiro Motoyoshi

Graduate School of Education and Human
Development , Nagoya University

2. # &

21 BWEXNR

JiEH )5 DR KB AEFE T B -5 178 S VLK
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—117 —



A X hAY RIS Vol.17, 2009

£1 LERFE-TVWBIEHE T TILRERER
M SD oAbl

x> TEm

1bfEK 4.81 0.64 35.7%

A A& 4.24 1.28 22.9%

FEEEFY 4.92 0.42 33.7%
N=—Z 44 75

bt T it 4.39 1.22 20.0%

TJrrF—var 4.42 1.19 27.3%

a>yv—7— 2.72 1.63 9.3%
TA A1 7B

B 2 4.41 1.21 0.6%

YAHhZT 4.60 0.97 5.5%

74w Ky 4.43 1.16 9.1%
)y TELS

a #I 2.81 1.57 21.6%

Yy 7ax 3.69 1.27 21.0%

1L 10% LT & KD 5 72,

AX VT R=AAXAAL 7, YT, TAAL 7D 4T
FHoLhEmz@#ESRE X2, WL T 7 Efbhim) A7 &
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Introduction: Aging significantly affects the quality of life (QOL) of the elderly partly because of the affected perception
of their body image. It is reported that makeup improves the QOL of the elderly females (wives), but little is known about its
impact on their husbands. The author hypothesized that makeup of elderly wives improve not only their own QOL but also that
of their husbands. Impact of makeup on QOL in senior couples was investigated.

Methods: Twelve senior couples over 60 years participated in the present study as volunteer subjects. Wives received a
1-hour session of individual cosmetic counseling, and performed the instructed makeup for the following study period of one
month at home. A validated QOL questionnaire, WHOQOL-BREF, was administered to the wives and their husbands before
and after the one-month study period.

Results: The mean scores of psychological QOL (p = 0.003), social relationship QOL (p = 0.02), environmental QOL (p
= 0.03) and general QOL (p = 0.008) of the WHOQOL-BREF were significantly improved in the wives, while no change in
QOL was observed in the husbands. QOL scores were positively correlated between physical and environmental domains,
psychological and social relationship domains, and social relationship and environmental domains (p < 0.05). No correlation
was observed between the QOL scores of the wives and those of husbands in either domain.

Conclusion: Cosmetic counseling and the following practice of makeup significantly improved QOL of the elderly

females. But no impact of makeup was observed on that of their husbands.
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Behavioral changes in the elderly by
makeup: Does makeup improve the
quality of life of a husband as well as
that of his wife?

Osamu Tokumaru

Department of Neurophysiology, Oita
University Faculty of Medicine
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This study focuses on the Indian economic growth and the variation of commodities, especially cosmetics. After Gulf
war, the remittance abroad reduced, so India suffered from a shortage of foreign currencies. Indian government set up the

open policy economy and welcomed foreign investments in 1991.

After that, the worldwide companies regard India as the giant market. Both inter and international cosmetic companies
target Indian market. The consumers have many choices in cosmetics, as a result they prefer industrial cosmetics to natural
cosmetics. On the other hand, the natural ingredients cosmetics are revalued and more popular in advanced countries. Indian
consumers have experienced both industrial cosmetics and natural cosmetics. Their next choice would be the unique example

to know the future of cosmetic culture.
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