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Cyclic diarylheptanoids with a biphenyl ether linkage such as a series of acerogenins have been isolated from
the bark of Acer nikoense (Aceraceae), a Japanese folk medicine for hepatic disorders and eye diseases. A series
of acerogenins exhibited a range of biological activities such as anti-inflammatory, antihepatoxic, antibacterial, and
inhibitory activity on nitric oxide production. There are well-known natural biphenyl ethers such as glycopeptide
vancomycin, cyclic peptides from Rubia cordifolia, and macrocyclic bisether marchantin A from the liverwort
Marchantia species. These structurally interesting cyclic diarylheptanoids continue to be of interest from biological
points of view as well as providing challenging targets for total synthesis.

Our interest has been focused on inhibition of tyrosinase enzyme by a series of cyclic diarylheptanoids,
acerogenins and the other biological activities. Fractions and acerogenins prepared from Acer nikoense showed
inhibition of tyrosinase enzyme and melanin biosynthesis, and also showed vasorelaxant activity on rat aorta.
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Inhibition of Melanin Biosynthesis of
Cyclic Diarylheptanoids from Acer
nikoense
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Hoshi University
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Figure 1 Inhibition of Tyrosinase by MeOH and Ether Extracts
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Figure 3 Typical Effects of Each Extract on the Aortic Rings Precontracted with 3X10~ 7 M
Norepinephrine (NE).
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Figure 4 Relaxation responses induced by acerogenin A ( 3X10~ 7 M) on aortic rings with
endothelium (+E) and without endothelium (-E) precontracted with 3X 10~ " M norepinephrine

(NE).
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Figure 2 Inhibition of Tyrosinase by Acerogenins
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Figure 5 Concentration-Response Relationship for Contractile Responses of the
Aoric Rings to Ca®" in a Ca® -Tree Medium Preincubated with High Potassiumu
(60mM) ; Symbols : = O - control, - H - : acerogenin A (10°M), - A - :

acerogenin A ( 3 X10°M) , Values are the mean =S.E. (n = 4) . *P<0.05,
*P<0.01
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The technology of film production is important in the cosmetics and biomedical fields. We have developed
convenient procedures for preparing human hair protein films and particles mainly consisting of hard keratins.
Chitosan, a polysaccharide composed of D-glucosamine and N-acetyl-D-glucosamine, can form a film and is
commercially used in various fields. Thus, we prepared the composite films consisting of human hair proteins and
chitosan. The composite films were translucent and formed a micro phase separation structure, which has each
crystal of two components. The films consisting of 70-95% hair proteins exhibited higher UV/VIS-absorption around
260-400 nm wavelength over the values that were obtained by summation of each component. The values of water
content and contact angle decreased with increasing the content of hair proteins. The heat stability of hair protein
was improved by the addition of chitosan. These results suggest that a simple mixing with chitosan can control the
properties of the hair protein film including UV-absorption, water content, and contact angle. The composite film
can be customized for individuals and will be a promising material with biocompatibility.
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Creation of tailor-made type cosmetic
materials using human bio-materials
—Preparation and properties of composite
film consisting of human hair proteins
and chitosan—

Toshihiro Fujii

Faculty of Textile Science and
Technology, Shinshu University
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Fig. 1 Photographs of the composite films consisting of hair proteins (HP) and chitosan
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Glucose dehydrogenase (PQQ-GDH) and o-methoxy-poly (ethyleneglycol)-b-poly[2-(IV, N-dimethylamino) ethyl
methacrylate] (PEG-PAMA) were dropped into gold sol (pH=9.0) to formulate enzyme/polymer/gold hybridizes
called nanozymes. Size growth and red-shift in the surface plasmon resonance (SPR) of the gold nanoparticles
(GNPs), observed in dynamic light scattering (DLS) and ultra-visible (UV) spectroscopy analysis, respectively,
suggested the adsorption of the PQQ-GDH and PEG-PAMA on the surface of the GNPs. Transmission electron
microscopy analysis (TEM) showed that the nanozyme mainly composed of single GNP, on the surface of which
the PQQ-GDH and/or the PEG-PAMA were loaded. {-Potential of the nanozymes evidenced the presence of
the PEG-PAMA layer around the GNP. The nanozyme thus obtained was highly dispersible even though under
physiological saline condition for one week by the protection of the peripheral hydrophilic PEG shell. It also kept
its architecture in fact spanning broad pH regions from 9.0 to 2.5, providing a desirable, convenient approach to
generate nanozymes at various pH regions, retaining high dispersion stability of the GNPs. It is interesting to note
that apparent enzymatic activity decreased ca. 40% when the PQQ-GDH adsorbed on bare GNP surface, while co-
immobilization with the PEG-PAMA gave 1.4 times higher activity than that of free enzyme, associated with notable
improvement of the poor thermostability of the PQQ-GDH at pH=9.0, 25°C . These results significantly indicated the
responsibility of the PEG-PAMA not only for the structure stability of the nanozyme, but also its enzymatic activity.

1. #&

BEROFMIZ, BELECHIMEIINLE LR VEIS D
TN TBY, BFIFANEHOER LT 72 EbNT
Who ZIUE, BEEASEML L 7 EERRE (ERh Pk - 4 R)
EHTHI LSRR LTWS, E4E, BLFEOFREIC
X MR OERBHEOMIAR, 3 L WIERIE GHIR. ik
W7 &) O, RIS ERM L OEA (58 FR,
GHT) DBHERMEAL L, BEOWIIEEZEF L {REL,
HHEDOIHNIZ ST TILREL T 5. BlfE, B -
FEWLHEZII LD E LT, il L3, B, s,
RIS T LIRS I bz o Twb, Fix o HEA
IR ITFEVHDIZHR->TETW 5,

—Ji. XML NTwD X 51T, BRIE A ARmEC,
bo b bREMLERNMESY VR EThH DB, I T4 Tk
SRR 2 TR L CUE U b TR BE % F84 9 50 il
I &y VR L Z2EER IR X v, Ko T BRI
y o8y eI, RS GREE, B, 7V h). A
BEAIEZ: &) 1R L, FFREICMETH B, TOEWLRT
W, BER OIS 2 KIFICHIR L Cw5b, ZORER
T B720DI2, G FE THRA RTENRE SN TE 72, Hl

il

Design of enzyme-loading nanoparticles
with both high thermostability and high
dispersability

Yukio Nagasaki

Graduate School of Pure and Applied
Sciences, University of Tsukuba, Tsukuba
Research Center for Interdisciplinary
Materials Science (TIMS)

213 BARTEOFBECLY, BEEHCHT ) EEL
BRI, BT VT R BRI LR, AL & 7
Yhia 5 CRES TOMEEEET 5. ZOHEEA
HERAEOND b OO, B, WFAERAED &) KA
Wb Do Teo Ty MHPOH R TENLETH B,

FEALBEE. BT/ BT ICEE S R BE 0%k,
SRR IS E 2D TV, BELBEOERIE, Wi
BB\ & ) BRI R TR
FTHILThHD, DL INEo - FHELEERE. BT
TEMORSMEEE LT, ISR 5058k - HIL - FA)
FAASTED 7 ) —REFR & ) B - BRI D L R O
SIEHSTTH D, Tz FEMICL ) ERLEELEOU®E
2 EHENZ ) —ODEELEETH S,

Forit, COREEEOHERFML, EFVEEE
Uil M RiER ) "= R & F VKT Y ) AR T 0%
WA S, ) - COEEEEE (2213 BERS
REWER) BIE U720 SOMED FiE, MR LR T2 iRe
KRBT CHEIMETH L, T2, F /KT IR
R, BOCAEREEE, €32 N (30 ART). B
DR (BRT) 5 ESRAREEAT 2720, 20
O BWE ;R EAROISHRIIE W EE 2 bR
Bo YIS, BEEBAKOMBEEENE L LT
I EERMUE", BC, BE L HICBAN D PEG %
JEET 22 EIC LD, BD TR R R ok
EROTTVS, Jhid. HT~ORE SRR EDE
6% 303 L. B2 PEG BEIE A TOREZ IR 5 & &
SICHER) 7+ VT4 Y TREERLIGHEREEZEZ DA,

DO AZ I LT, KBTI L0 ERE



WEROMEROME LTI I EXHME L, V2

— A WAL % # glucose oxidase (GOD) &, H 2 5 & <

g s, BUEMBEEORER 7 Va2 — At v+ —IJk
CIBHENTW S, LYLEML, 7V a— 2Dk
. BEENAMRTHY, TV FOBRBEIZLD

WEMIKELEDL LD, TNIEEGHNERRETTH -

720 —7Ji. pyrroloquinoline quinine (PQQ)% % &» Glucose
dehydrogenase (PQQ-GHD) %, GOD & l~X7T, etk
PEWZ L LBEPOLEELZ T I LI 2
HThb, T2, ZFva—2PsopEE LS L. AL
B ZEEL RIS 5720, GOD L ) fHIZ 7V a— 2R

YUY —EELZENMRETH S, L2LARDL, PQQ-
GDH IZZIZH LTAZETH Y. THBEMLE T T
Wa T o T ARCIRET AWK/ SR T OB
BEMKIZ L D PQQ-GDH D it #4258 14 A3 3 T & g,
TNIA—A Y —DO% - IBHICKECHBT 2 2 &8
WfEcx b,

2. % B&

2. 1 BRESHOMER

7V a— ARALE % PGG-GDH (pH=9. 0.1m¢) & pH=
QIR s -S4 F 7 f1 (GNPs. #i % 10nm.
09mé) » b AREMEW (Tris-HClL, 20mM. pH=9) %
RBESLZLI2ED, PQQ-GDH % GNPs O ZFKE~FEE S &
720 25C T 10 /il L 72, HIZ, IEEMEO LT X ¥
NEATHEAKERY v —PEG/ RV 7 I ¥ a-methoxy-
poly (ethylene glycol) -b-poly [2- (V, N-dimethylamino)
ethyl methacrilate] (PEG-PAMA)  Tris-HCl #& 1 #
0.05m¢ % 7 L. PQQ-GDH/ &4i ¥ /PEG (E/Au/PEG)
RO E L 72,

2. 2 BFRESHOBESMT

Zetasizer Nano ZS (Malvern. UK) Z #lH L T, b
MGEEL (DLS) & KB O & ) BEH & PEG-
PAMA OWHIZE o TR AZET /T OH A ABIT
REEMNOZALZ MR L 2o 8AL - B (UV,
PL-2500, &) (2& 0. BEF# & PEGPAMA O X
S TRI 4 /KT DKM Z A< (SPR) WILEED
AL 2 MR L7z & BT T WifEE (JEM-100CX, JEOL)
AL, TEM @I &) I S L7z E/Auw/PEG B2
BERDOET 7 KT O Z R L7z,

2. 3 FEAUOIHREM

HEIEEE 150mM (27 2 & 912 E/Au/PEG BERBIAIRIC
NaCl 2z 7z BEREEEROREZLI (30 77 HEUN) K
O &R 1-0 SPR Wk 024t (30 4f2) % 25C THlE
Lo 20k, BFEBEGHET 4CTRIFL T, RELILE

RES D DM EMEE G € FEDBERBHRS/ KFDEKE

1A#AT > 720

E/AwPEG MEFEBARICKREDHMEH L MA. #
BARE O pHAE Z BRIVEICHEE L 720 Lo g2BR & RIS,
B A RORAEZAL (30 7MA 5 1HEDN) fUvd
Rif- 0 SPR W 2L (30 731%) % &l L 72,

2. 4 BRESHOEN

Tris-HCl #EEE® (20mM, pH=9) 075 méi2, 0.1 m¢
FNVa—ZA® Tris HCLEW® (1 mM) & 0.05mé 2,6-dichlo
lophinolindophenol (DCIP) K& (0.08mM) % A7z,
ZLT 0l oBEFEREAHRERZRML, B REHE,
600nm (238> T DCIP @ UV WA 3 % B 5 S
BEE LCllEL 720

HEBEAARE 256 C THIMHIE®E L. 1 KH I & EEEE
BARDOTGE: % 1 & FERCHEIE L. WGt 2 et 2 53l L 72,

3. BREEE

3. 1 BRESHOBEM

K 1a 2R3 X912, GNP &I PQQ-GDH % RN+ %
&L FOROEEINZAEVY, GNPs O 75 XE >~ (SPR)
WU R 2 ICRERMICREE) L, WIPUHEE S5 < %2 o 72,
DLS DI EREREIZE D, 2@ SPRZL & iz, HEKD
PAXHHRLA(X1b)o B & a2 KoMt (E/
Au) 4V EICHRD L HAEKDOT A AHRFITKE L
%% eI, A ZOWBIEDEL ol 4TT—HM
BAEL 728, ROV E/AuLOBAER LY 20 4 XA
FITHIR L72e KEOBEEOSHR T-RIE~OWAHFIZ XV 59
{ 72572 GNPs B OBERIID, BEROELIEEL 7
hrEZbhb, —J), E/Aulbt—%E (E/Au=2) O#H
AR~ HIZ PEGPAMA ZMA 5 &, FkkoZE L %
AL72 (M2). PEGPAMA & &+ / k¥ oMkt (PPg
= PEG-PAMA/Au) %240 f5 DL kT3, E/Au/PEG #
HRORAEE L SPR WL EANEITRE R > 720 WED
GNPs i I2We# 3 % & GNPs O £ RIT R AL D 5 72
W, SPRWLILAZEALT % *s #> T, PQQ-GDH & PEG-
PAMA 734~ & X h 72 2 & A3SPR & DLS O %5k
R X D EE Sz,

PLEDO#ERIZE ), E/Au=2 & PEG-PAMA/Au=480 ®
BEFEBAR (FNENNZ2-0 & NZ-2480 THR) ZWEE
BEROEF LV E LTHG, o 2175 72,

GNPs (10nm). 7Y —F#% (DLS @A : 8-10nm),
BOEEFEE AR (NZ-2-0 & NZ-2-480) o% 4 X (DLS il
EREE) L PEGEZ A Y bk E Gnm) #HEL
72225, NZ2-0 & NZ-2480 S W F R FEIC—D2> D& F
IR RO ENEEZONRD, 2k, TEM 5HE
(B 3a X 3b) 12X RSNz, T 720 DLS HIEH IS
X0, BEREAKROT A X543 % L5 Th Y (K



A X hAY MRS Vol.16, 2008

1b & 2b). %fH GNPs D EEMAK DD RAFAES 5 & B3
BEINTze THS TEMBHEE—HT 5, HIZ, M3k
3e Z LRT, BERBEAKROYEIX, & /K OKMI
BERO L) RERZLDOPWA L TDHZ LB LRIC%
2720 o Ty ARBIFE T L 2 BER AR, EiZ—
D) IR ~FEFE & PEG R~ — DL E 12 X ) Ak
ENTeo BEBEAGROBREIIE, K4DXH 1T/ X =
T& %,

3. 2 FEGHROTHREM

NaCl # £ 150mM 2 %2 - 72 1% 30 3 LLN C. NZ-2-0 D
P AZXNR0FEOSVER LT LK LT, NZ-2-480
X, 4ACT—HMBELA-ZEIRDLDLT, ¥4 X%
bl Blgshiro/, (M5) PEGPAMA Oftb
N 12% & (PEG-PAMA/Au=480) B & O* % ® PEG-
OH # ZNEFNNZ2-0 DRI A T L =R ESIK
(control-480 & control-960) (. control-960 Tix. Z ®
YA ZZEALIZ L D HIH S 7225, control-480 (213 F - 72
SHBIRN RS T dr o 720 o Ty AEBIE RN 55
W EMIX. NZ-2-480 H & 04T, 71 — PEG-PAMA
(L 7-BEEAERIHRLThVD) O5EFIRIER
(PEG-OH L HB$2) ICHERLZZDDLIZFEZ SN,
NZ-2-0 DEHEBEAMIZFR — 35mV (K6) THHD, Wt
MOBEFRIICE DL TS, HoRMzLh 2
DOFBRIINVGG L 2o Ty BLT25%84E L 720 NZ-2-480 O
KMEMIFIZE DT (X6), BAMEDPEGIZED
SEELTWb, 2O PEG AR T OREX BLET 5720,
NZ-2-480 D/ Z IS L TRELHFG LTS L#E
Abhb,

B EBEAREHR O pH 2 9 ST E THE L 22 30
GRILIN O A ZZEALIX 7 ISR LT b Bl OB
L e iE e 5138, NZ20 Y 4 Ao RKITH L o7z,
R, SPR WP RIF R RMICRE) L 72, MRIEBE
IZBWT, NZ20 AL ET, BELZ, Tx LT,
NZ-2-480 O 4 X O° SPR Wk K112 132 b3, JE
WIWCEETH o7, BB T CIE, BERESIEEMEICR -
T (PQQ-GDH O%E 12 95 TH %), AELDOET /K
F BB TAEHIC X ) NZ2-0 B o fHE 2 et L7z &
EZObNL, LM L%EDVS, NZ-2430 1Z, PEGRY v —
OILREEIZ X Y &) 2 KT ORAEMNFIZEE (FKEE
MOKER) oLz, BKMEPEGRELIZO LS %
BE (D LdNE) 2EET L0, MTOBREIIREL
Lrolze Lo T BREREICBWTYH, NZ-2430 FEH
BEMARD PEG B oL 7% <. BERBEAHRITZEITHEL
TELIENRIEN,

3. 3 FEEHOFEME

M 812" ¥ & 912, PQQ-GDH 1347 / FF~FESh
ot WM T7 ) BRI D 6 HIEEICHA L. 20
112 PEG-PAMA THBfid 5 &, 7 —BEFEICHA TN
BHETREL B oz K B ORABSHEE % 5740 L 78
Fid, NZ2-0 HiAthe 70 —BEHIZ, RKKGHE &
Ko giucose 1 (BEF L 7V 2 — 2 ST 2 Kn fli) 2SIZIT—
B, EREAOREEICL ) BEOIENR 2N &
R L7 LA L. 7V —BELY NZ2OBESHKD
Kuocre i (B3 & DCIP e 4 Kn fii) 135 <5 WY
KLU7o NZ2A40 AR E 7 ) —F#EiZ, ZO=2>01H
MEBEREHANTIE R TH o7 (R XoT, B
FNIEF /W T CHE SN, JEPRBREEASBOKYEIZ 2L
L7279, W% L DCIP REOHEMAPEL ol 2 5
N5 BKMED PEG-PAMA & ILFEEDOHA, BHEOBK
PED PR 3 HEFF SN2 720, Ko B OV K BUG 13
7Y R E R TEL Thd ol

25C THIMEE TS &, 7Y —FEOIGMEILHER
KT L7z SIS LT BEREAEROWEEZIIZEL 74
5720 FFIT NZ-2480 HEMRDOY A, b IH 2 OREFEE
BT —BEEOWIEEE — L, BEESRE. 7))
—EH X DV e RSB IS YGE S 7z,

4. % 1A

BB IIE SNTURBAETYH, EELEEE S
OB T2 LWIHRIIZIERE IR TR h o 7,
AW TITRE T 5 PEG/ BEFELEERIIIhEFTo “H
% 5" REA LR & AT RN 2 R o ) EasiifE T
EL725THRLE. TOMELMEEOBMZ M 5 2 &1,
ZD & %S kT Lo PEG/ B 0RO E T L.
— WAL B Z & TEAMLICORIT A TEELR 70 & 2
THbo o T AIETIE, BEESKRONEZW S0
IS5, ML SHE (e BRES) ©
B, BEICEE LR OMEa Y ha— - gl e - T
b, FEWICHEIBEWIIIE TH L L EZOND, ¥ VXV HE
T#o )M L. PQQ-GDH OZEM M X8 L)
LT BHRMILL. EO—HIIEHATHEHOD, §XC
DFFEFACFICHE N T 5 720123 8ELNDH 50 RIFFED X 9IS
fii L, fHFL HRE TR TE 5, POARRHEIE. Ml
WZix v,



Peak top wavelength (nm)

Fi

532

528
526
524
522
520
518

516

gure 1

Diameter (nm)

3

4

E/Auratio

RES D DM EMEE G € FEDBERBHRS/ KFDEKE

1ad

E/Au ratio

(a) E/Au-dependent peak top wavelengths of the SPR bands of NZ-m-0; (b) variations in the diameter
and polydispersity index of NZ-m-0O as the E/Au ratio increases from O to 7. (m denotes the molar ratio of
enzyme to GNP(E/Au) and O denotes the ratio of PEG-PAMA to GNP (PEG-PAMM/Au)).
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Figure 2 (a) PPg-dependent peak top wavelengths of the SPR bands of NZ-2-PPg ; (b) variations in the diameter

and polydispersity index of NZ-2-PPg as the PPg value rises from O to 960. (PPg denotes the ratio of PEG-
PAMA to GNP (PEG-PAMA/Au)).
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Figure 3 (a) and (b) are TEM pictures of NZ-2-0 and NZ-2-480, respectively; (c) and (e) are TEM
pictures of NZ-2-480 and GNPs, both dyed using silicotungstic acid agueous solution. (d) is an
amplified TEM picture of a part of (c) for better viewing.
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Figure 5 (a) Physiological saline-induced variations in the size of NZ-2-0 (closed circle),
NZ-2-480(closed diamond), control-1 (PEG-OH/Au=480; open triangle), and control-2
particles(PEG-OH/Au=960; closed triangle), during the first 30 minutes after salt
addition. (b) Pictures of NZ-2-0, control-1 and NZ-2-480 particles in 150 mM NaCl after
being kept at 4°C for one week. (C) Time — dependent variations in the size of NZ-2-480
particles in 150 mM NaCl 4°C .
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PEG-PAMA/Au or PEG-OH/Au ratio

0 200 400 600 800 1000
0 : y . ‘
. .w.‘.m....»..,...‘,.,.,‘,w,“,mww‘\_,@
5
=1 O L :j/
z &
Rt
g 1
§ 20
: o
= /
30 f
g T
T e
= D m e R =T 7
? B “z{ L el
40 1

Figure 6 Variations in the (-potential of freshly prepared nanozymes
particles as a function of the PEG-PAMA/Au ratio (solid line) and the

PEG-OH/Au ratio (dashed line).
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Figure 7 pH-induced variations in the SPR spectra (a, b; during the first 30 minutes after the addition of
HCI of various concentrations) and size (c, d; during the first 30 minutes after the addition of HCI of

various concentrations) of NZ-2-0 (a, ¢) and NZ-2-180 (b, d).
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(a) Influence of the PPg value on the normalized apparent enzymatic activity of the NZ-2-PPg

nanozymes; (b) time-dependent normalized apparent enzymatic activity of NZ-2-PPg and free enzyme at
25°C . (From left to right: O, 1, 2, 3 and 4 hours, for each group.)

Table 1 Kinetic parameters of PQQ-GDH in free enzyme, NZ-2-0, and NZ-2-480

K m. glucose (10-3 M) Km. DCIP (10-4 M) Vmax (umol/mln)
Free E 0.36 2.31 1.52
NZ-2-0 0.31 5.01 1.49
NZ-2-480 0.38 2.28 1.57

(BE)
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Polar carotenoids are known to stabilize lipid bilayer membranes. We investigated the membrane-stabilizing
effect of three synthesized polar carotenoids, thermozeaxanthin (TZ), zeaxanthin-glucoside (ZG) and zeaxanthin
(Z), using the fluorescent calcein-leakage measurement from the calcein-entrapped liposomes composed of
dipalmitoylphosphatidylcholine (DPPC). The addition of TZ stabilized the liposomal membranes composed of DPPC
at pH values ranging from 4.0 to 10.0. The addition of three carotenoids, TZ, ZG and Z, stabilized the membrane
at acidic and neutral pH values ranging from 4.0 to 7.5. The values of leakage were lower at 30 C and highest
at 40 C and subsequently, gradually decreased at the higher temperature. The addition of TZ and Z stabilized

the membranes, whereas, ZG destabilized the membranes at a temperature higher than 50

C . In addition, the

membrane-stabilizing effect of the carotenoids with the calcein-entrapped liposomes composed of lipids extracted
from Thermus thermophilus were investigated. The addition of TZ resulted in stabilization of the membrane at all
ranges of pH values. However, the addition of Z and ZG destabilized the membrane.

1. #&

1 -1 $¥8E Thermus thermophilus

T 5 O IR KIRIC AEE 3 2 i AME O M A, # i
HDOZENSITKRT, ZEHVIHARELZFEOO2IIOW
TlE, TNFTRELOMBEVHIRELFH, Bk &
HE. IRHE 7% & DA F O BZ e LR 2SI ZE S T
X 72, Thermus thermophilus 1% 50°C 2~ 5 82°C (F W iR
X 70CH 5 75C) THAETH2RENLFAEMETH Y .
75 NV - IREOMETH Do T OWIEEME F /21
IH)E T (archaea) EIFIEN S 7V — 7 CTld 2 < BT
(eubacteria) 2B L CTWb, AFRELTZERD%5
X, EHICHETEBWERW OMICE SFET L, T
thermophilus DF) T L L CTld. TOFRALE, HTAE K
E %l & LTS OWIFEE DAY AR 2 DT 5
HHE DM AR A HET 27200FF NV E LTHNT
E72720. TTREE L OFMWARSERL WL I L
FFohG, BIETFBIEEZIT) 20DOXR7 ¥ —RET T
SN TWLOT, WHEARIHELMAKRZIRZES
e, R TENLIEICODMOTHLMETHL LT
Z5%s

il

1.2 WFBEEHAOT/ AR
W TEFTTLL L OEMMER) VIgEE2Z < &L0

Studies about the effect of carotenoids
from thermophilic bacteria on the
stability of biological membranes

Masayuki Hara

Department of Biological Science,
Graduate School of Science, Osaka
Prefecture University

W25k Uy Thermus thermophilus DN EH K OB & LT
IR A SRR S R s o e T e
waroELorIa T /4 FEHAEALTWL I EAMG
ncwz" Y T CRSORRERATT ) A4 FEO
GHEVPHORBBREIKFELTEDLLZ LR L HES
NTWELILRERPSL, INODONREMK L W OAMKRIED
THZMEE DEEG-23% 2 5T &,

—RICRAMO B EHEGEEITAIuT /4 M
WEHE LAl E LTS TBY.. IV VHiEAl (radical
scavenger) & L CTOH X 2 FOLENL VO T, il
TH  BAGE§ 5 TR 12 BV TR 2 & OEHEENZ -
THALLWEMEEZHEET L0, haTF /4 FEIRET
STVEDTRZVHEVHIWEEREDEZ OND, LaL,
1995 412 Yokoyama 2512 X W RE S 1R T &L 9 %4,
B LR 2 A E LB e 2 otk a 7/ A
K C# % thermozeaxanthin (TZ) R I ik
0. REGERNRE & L THERBEOBAZEIIZHES L Tns
DTERVPL V) EFTUPRIBIN, HHEZEDSL L
o2 Fe, SRS B. TZ UM b EoH
OEATT )4 FH, EEEBRFEE LTI Xy bk
W2V VIRBEBCIA S, MlEEZ ZET AN D S L
V5 37 Nakatani 5612 X D fEE s hTwv®,

1.3 HOF/ 1 NOERELEDHE
Frizohzclo, 22U VIRE 20 TR
(liposome) Z{/EH L TZOWEEZH LML, 3512
LEZFOFTE, FldnNAg Furnvi ExflAadbe T3
I OB AR L (biomaterial) & L CTHIHAT 5720
DEMNZDONTOIEFEM 2T 2175 T & 720 LIS, K
B EEHF calcein 3 A L7 liposome 7 5 D FED
WX VIR RO e Z T 2 EBREHNT, T



thermophilus DWAR L O i L7z TZ 2SRE %2 213
22k, EBCEW LR TZ OWFkE IR0 7 40
&, Hoshino 5258 5T LERIVER L7z T thermophilus
ohuas )4 FREEEKREL T0CHEEORETIRE 9 &
L, £ETLZIOT /A F2EdEkra~x 7974

— (HPLC) £ CTH#, ML TEBRICHWTW, L2 L,
ZOBEAIZIRIIB O E DR - 2N 2 KRIEL 2 &

DEEL S, BAREHEEDIZSODWRAMICR YL T
Btz AHAOERTIRIRNBROHME O - 72 TZ" %
WTRFsE R T 72 s

2. % B&

2 -+ 1 liposome DIAR A%

Yamano & A5H #ILF 14 K L 72 thermozeaxanthin
(TZ) B X U2 O H K H AR TdH % zeaxanthin (Z).
zeaxanthin-B-gludoside (ZG) % $24 JH W T LL# o F B

10)

WZHW2z

Thermozeaxanthin-15 D& 1&

I: 3.02 nm

OH
w
R
OH OCO(CH5)41CH(CH3)»
kT ® 2T

R = OH: zeaxanthin (Z)
R = A: zeaxanthin-mono-B-glucoside (ZG)
R = B: thermozeaxanthin (TZ)
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liposome D FH# S P, PARTICHRE L7 @0 L 11T
LTH 5. IEH & LTk dipalmitoylphosphatidylcholine
(DPPC) # FH\>,100 mM calcein (pH7.5) % &¥r liposome
DFBEAT o720 F 3K & BURKRURIRIEIC CL B
liposome (MLV) ZfE#L1L 72#. FLE5 100 nm D% Hw
72 FRAME#IZ X ) —HBE liposome & L. Sephacryl S-300
column 7V iE# 12 & D AHE D calcein % FrZ L T 50mM
Tris HCl (pH75) 2@ S Nz—HJFE (LUV) @ calcein
# A liposome i % 14725

Z DJFFETEE S N7 —BUE liposome DL % Bl ¥ Gk
L ED: (DLS-6000 AS, Othuka Electoronics, Japan) T
Hl 8 L 720 & N & N control/liposome : 90.0+33.8 nm,
Z/liposome: 1012.4+38.2 nm. ZG/liposome: 127.8+29.8
nm. TZ/liposome : 939 + 311 £ % o> THB Y, FEEZE
LD ZLDIEL2EHH B L DD, B 100 nm i LD
FEZF > TV HIMHER I N,

F R EMEIEIRTE (A, Yokoyama et al., Tetrahedron Lett. 36 (1995) 4901-4904.
AL SR Y. Yamano et al., J. Chem. Soc., Perkin Trans. 1 (2002) 2006-2013.

M1 FERICHAW:-3BOHIAT /A RETZOU LIEE 2P FEADEAET IV

ZERURY—L
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FIREEE

XHNBEK

2 Calcein £t A DPPC-liposome D& A%

TZ:DPPC = 1:100 (CIRE LB £ F AB T 5 XS THERE L.

S50 | S56

BRHAR
URY— A

TR R Y— A

100 mM calcein (pH 7.5) 7Ki&%&

IZ8B L T 10 mg lipid/ml & U 7. DB RO RGEHE % 5ETTV. 712 — (FLE100nm) TER
SLEE L TRIZREHI A 7-1% Sephacryl S300 75 ATHIVIBBEIT> TURY —LARDDILEL > %R
&. 50 mM Tris-HCI (pH 7.5) #RE& - %% & 1L /= Calcein £ A DPPC-liposome %5 7=,
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2 -2 @WHEEFRZHAVEEREMHFM

Calcein 13 43k58 7)) 72 406 (Ex 488nm, Em 517nm) %
BT HENOHETH S BRETIIACHLL Td#tr
L7\, Calcein 2% liposome OAMERICTRHE L TAHAR S
1A\ DOREERFET H DT, Calcein 3 A liposome &
W OENGEEWNET 5 Z & T liposome i Z K] % Calcein
ORMEEWMET 2 Z L DHHET, TN ETEDIREE
Lo BB ONOLREOWMPEE Foo 5 5&M0To
W Z F . 003% (w/v) Triton X-100 % &I
L T4 To liposome 23 L 72 O F A calcein 412
FOHHHMEMEE Ft 358, UTOMBRRICE
IMEZEIHTE %,

dthiE (%) = (F -Fo) / (F— Fo)

RHEORMEAEWIT L, liposome DA Z EIL L T
BEOIHIMBE SN TS ERIRTE 5, Liposome i
WIFIZTZ %2H 50 L DPPCICH L TENVETI %iR
mL<THBL &, TZ @M liposome & 72 5 DT, IERMDY
G LB LT TZ OB R ZRHRDE LN TE S,

2 -3 IFHEOREE

DPPC T % & T thermophilus 1k O NgE % W 72
Calcein # A liposome & fE#9 % #;4121&. Hoshino 412
IO EIN-haT ) 4 FRIEVTH 5 T thermophilus
HB27Crt2 #%& 70CICTHRE D B8 L. Witkz Y V' F— A4
JLBE L 72 F5 23R L 72 HIRE 2 H L ek o 5 & Tl
{2 Calcein # A liposome Z17E# L 72,

3. # X

3 -1 DPPC-liposome
Calcein # A DPPC-liposome % H W THE4 % pH & T
@ calcein 2w L7z (K4 (A) - () K3 IR

% release = (F’ - F)./(F,- F,) X 100

!

SN FEIIC X 5 &, JRH L7z calcein 12 & 2 H#OGI#E
FEORME 2 BMO AT, BIRIIEEZ 2 WIZTTH 505
EEZikM4 o B), (D), B) FIZALIE LI I,
Ny 77T Y KU RVOEIRI MDD E 56035
%o TOJEKE LT, JHH L7 calcein 237 B & L7z 4K B8
TIIRRFICBEAT20TE WAL EZ, TORELHE
Y B 7212 calcein KB O HOGHR L O IRE k8 2 ) 2
L7 (M4 (F))s

— %12 DPPC-liposome JED %€k 1d pH I L TH
0. WEB L OHERENE pH Tld, RO BEATK & <
T BLEMDSA SNz TNRIFEOMBEOELREICL S
EWEEbNhs, M4 0B 7T 7 Tid, MEfo
J2% control & Y FlZH v, WAL EILSN TV 5 L
RCTELZ IR 5,

Z, ZG, TZo 3HEo T T ) 4 FORMIC L
DPPC-liposome %2 AL AN R DOFRE 2, X 4 O [ f i
DrF 7501045 (B, calcein JigH O RWHE 2 £ ¥
LEZEZHNA). BXU200% (B4, calcein e O3 %
EHEEERTLEEZOND) BB HEGHEOHEIZD
WCTHBO R Z R LITRT . K1 TRAFT L2135
WX ) BRI DIET 2 FRLTH D, Zhbd
OREFEL Y. TZ1x pHA0-10.0 O LI LV pH FHIRIC B
W EZEL L, ZBXUZG b A% & pHAO-75
O pH I CRIBELERRERT LWL L 2572,

Y12, Calcein 3 A DPPC-liposome % FJ \» THE % 72 i
JE T O EL R 2 TRz FiRET30 5L > F =
N—3 3 ¥ L, calcein gt A 7R REZ K 51TRT,
DPPC DGz E % 8 2 % & 212 calcein =2 2
52 r, MEBREDETRIZIZREEDOTH S LHH
5o THIIMERICL Y IREDOBEOREIMENS K E < B LT
LA EEbNS,

S E M HIRM
(URY—LERIE)

-

%

gl

R

H
EREEDOHAN £ Iz
LEAVIZ&DBH §§£$§;§E$
FDBEDHEN i

TH A DRRR)

FeF il

3 Calcein £t A liposome % B\ = EREHED IS ED IR

DA CHAVRY — L%k FRROBERICHERL (FEOERGICTA o FaxX=Ya > LEE AbEA > OREEERN
DECELRERIC L VAT L = (FiEEKERE 488nm KR 517nm) « SRR EDHA DI A L BDEVWEHET 570
2. REFEEFZFINLTURY —LAEZLICHIRSEBENDHIL S D HEEE 100% & L THEDRE XKL 7=
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A 50 mM MOPS (pH 7.5 50 mM E’FE&T"U rjl-\
(A) (PH7.5) (B) (pH 40 (C) 50 mM MES (pH 6.0)

1.6 25
S 14 —~ 20 4 control
< 12l control < sl control =35
H < s 3
e L 10 25
g 08} g 5\ TZ | 1, |
s 0.6} = 0¢
R 3 £15 Z
g 0.4} o -5f 7G § 1 L

0.2 TZ S -10f Z | Fosl 7G TZ

0 O -15 , , , e |

0 50 100 150 200 250 50 100 150 200 250 O o0 00 1s0 200 250
i () FrE (70) BERS (D)
D) 50 mM Tris-HCI (pH 8.0 50 mM 7'!)2 2 -NaOH F) 50 mM MOPS (pH 7.5

(D) PH.0) (E) G100 (F) (PHT

0.6 4 120
—_ control ~ 2 contgol
S| S z 100 At
H 02 sz | B8 Y TZ | 4 80 KB H
Y le -2 60
£ 7G = -4 R
8 -0.2 7 § 6! T‘ﬂ 40
S .04 S 8 76 20

0.6 -10 ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ :

0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
BSRS (D) BER (71) BERS (71)

4 Calcein #f A DPPC liposome % F\\ /= [EZR T 14 D FHf L BR DB EHRE (A)-(E). B L UIHIRED calcein BFENDEH

KEREDRIEEIEL (F) AT/ A KEFIL &V control (@)

DPPCIZ¥ LT Z (O) . ZG (A)

LTZ (») &%

NZNTEIVEET 1% &ML 7= liposome %, 25C T LEDEHEERP T > F 2 ~X— 3> L., calceinimE Z8ITE L
7o control (LR TRHEENF DB WEE, BARE/LEI N EHRZINS,

£1 HOF /4 KiZL 3 DPPC-liposome IEEXTEALIRD % &
50 mM Na-acetate 50 mM MES
(pH 4.0) (pH 6.0)
Tt A VRHED 7>7.G>TZ>C TZ>ZG>Z>C
JIEZ (104537 O fiE)
Tt A VR ED 7>7.G>TZ>C TZ>Z.G>Z>C
JIEZ (2005574 D1E)
50 mM Tris—HCI1 50 mM Glycine/NaOH
(pH 8.0) (pH 10.0)
Tt A URHED 7>T7Z>C>7G 7G>TZ>7Z>C
B (105314 D)
DA IR ED 7>7.G>TZ>C 7.G>TZ>7>C
JEZ (200451 D)
50 mM MOPS 50 mM Tris—HCI
(pH 7.5) (pH 7.5)
BN A R ED TZ=7>7.G>C TZ> 7G> Z =C
JIET (10454 OO fiE)
TN A R ED 7G>TZ>7>C TZ> 7G> Z >C
2 (20057714 i)
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calcein JFH (%)

caleein JFH (%)

100
X 80
EE 7G
L control
iz 60 TZ
=
.g 40 L Z
E
20
OQ —AJ : !
0 20 60 80 100

. 40

mE (°C)

5 Calcein $ A DPPC liposome # FA\\ = [ELTE DB E&RTFM,
HOF /4 REFMLU %AV control (@) . DPPCIZXLT Z (O) . ZG (a) |
TZ (&) #ZNZFhEIVEET 1% B 7= liposome &, ZBE T3 04HMEA
>FaN—=23> L., calceinlmH ZBITE L 7= control ICENTREEN D&
WiEE, BrREfbanc#HBlahs, DPPC DHEGZEEE4BA5EEL
CEPARELTEICE D, @B TH TZ =Z > Control >ZG DIEETREILXIR H
0}0

50 mM YRR L
(A) 50 mMMOPS (pH 7.5) (B) pH49) (@) 50 mM MES (pH 6.0)
3 7 40 20
2| 7G 3 20 (' G| S5 7G
1( = 0 Z control H10
0 control IE -20] g 5
-1 40T =
17 § 40 5, z
22 < 60/ TZ = control
3 : : : ° 0 : : ° 5 ‘ TZ
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
BERE () B (7)) BRI (7))
. 50 mM %) > -NaOH
(D) 50 mM Tris-HCI (pH 8.0) (E) (oH 10.0
5
0 7G <0 7G Z
E a
-5 Z
210 E -4 control
-15 control E 'g
g
20 2 TZ
e TZ g -10
0 50 100 150 200 250 '120 w0 100 150 200 250
mERE (FD)
mA BERS (7))
6 Calcein A Thermus themophilus BEE liposome # FA\\ 7= BRZ TE 14 D BEREZ8 (A)-(E) o
HOF /4 KeEHMLEVvcontrol (@) . BBEICHLTZ (O) . Z2G (A) [ TZ (&) 2ZhZThBEENLETI% A
fNL 7= liposome #. 25C CLEEDZBERPTA > ¥ 2= 3> L. calcein g #8IFE L /=, control (ZEENT
REEP DL WVTE, BrLEEShiZ RTINS, BEXERIRIEBE TZ > Control >Z >ZG DIET. TZI3E
ERFEITIN ZHLVZG IFEICARELT 2ERNV R S5 Wi
2 T thermophilus EHRHEE -liposome L7222 82 50O TIE R & v ) #H 2213 5 W RE

3

YL E o 9B 4 ¢ DPPC-liposome % H W TAT o 72 A%,
T. thermophilus \IFENRE 2 L2 & 2 LT TICHGE S
TWwa 720, FHEOME (FEK) 25HM LREZHw
T TZ SO AR R 2 MEE L 7\ & ARR O HE % MRk

Wb db, D7D, T thermophilus 55 L 72 MIEH
% J\ T Calcein # A liposome Z/E# L, DKL &
YRR % 47 o 7245 B %2 X 6 127" 3o DPPC-liposome M35
GLIFELY, TZ OFINE4ETo pH 1% T liposome &



REACIRZRTH, ZRZGRIZORMZ LD, LiIFL
XTI 2 AN AL S DI DD STz,

4. £ &

4 -1 EBRHEROEZE

has /AR EFHOmmEEIC OH %% 4 35 zeaxanthin
(Z) Somtkras /4 FABEEBMEZE LT, V¥
MBI D% EALIZ 554 5 Z & 13, Nakatani 212 X 0 #t
manTwa®, 72 AU 4 FUSOBEERIEE
ELTIE AW (BAEE) HROIRE 2 S el
b o B \ZUFIC T thermophilus 7> &3t L7z TZ
Y URERE A RELSE LR EFOZ & %, calcein
$ A liposome % W THIO TEEBWIZR L 72D TH 5 75,
S OMFEE S SR AR RDIF A J1 = X 4 % 7l
MRS T 5720 TZ 7200 CTh . ZB LV ZG DA B
T HWTEREZIT- 72

— I Y IRE DS 7 B liposome B %€ M3 DPPC
FOL)LHMEORE LY O KRE, I, KBRc L
KR 2 &3 - R L 72 0RE % 72 liposome @ 5 7%
Bz eaBn’s BES A BRI & R
DI BIRES KIS L TERELRDTIZRnh b
Nb, SROFEFETIILEEGR L7z TZ 125 L ChRIEO
R Dl o 72 DPPC 2T EBRIZH V720 RO PC %
JAW T calcein # A liposome Z1ER L723A121%, a7
74 F&FEIML %\ liposome T, ik (25C) T, 200
SREEORMTIXIT E AL calcein DIREDHE I 52V
B, RO L AR Z 179 2 L WEETH - 720

4l O Wk 98 ¢, TZ 1& DPPC-liposome 2B WT3H T
thermophilus H 3£ JF 2 liposome IZB W TS, B E%E
FEALRN R Z IR L7 ZG HREOREICHFEO D 58
Ge. MIIARELSELRRDOD LLEVPHL PR -
720 SOFRRIIELLNEFT) LEHNLRLDTH 57295
TISRL7EER2 S B HE L9118, ZGIEE b ZHBf
KEDOA T 7 4 FEBEORMOEKEIZ 7V T — AHHF
W R R o TR OT, FliEEH E LTEH LT
BPrLLGWHEZAE L TWhD, 2O, IREFICHL
TIEHHEA & U TR LARELT 2560 5 5 0%
bHINZ N,

SR OEETIE DPPC 2% 2 E VI T 1 % LR O
DTHEOTZ ZREICMAZEZTTHHICHHD ST,
B 72 liposome BEE LRI R ZRL TWAHD T, TZ XX
1DETFNVITRENTZ LD RIEHEMONRE L LTl %
REAREEZRIEL TV LbDERRTE S,

4 -2 TZOEZEANDOFADAEE
Liposome (. K 2 K5k 3 % P2 < 42 AV O B iig
LWL AN e 2 TS 5 720 DOEER E L CAEWE

FHERRAOT/ A MEEMDEFELELIROMZE

. VWS TV SN LI, BIRICLE
HEH R L G- 5 00BN % ER (DDS
. drug delivery system) <. FH| DL O E M %
RS % 72D O FEAT (CR: controlled release) DIHAR
ELT $TICHIANDEETEAR GEv A VAR ¥
=)\ EES Gy o HE), ALk (SR04 IEEYE) |
ZEHHEIN TS,

2@ calcein A liposome D X2, KEMED A %
PERICEH AL THWS 2D 3 5% KICAEEOBIKED
A ZBESELEZMELTHW LY ALVH D, EBHICL
Td. liposome D% PEIFZIRFN O BEA~DFNZER) R0
BEXRDDLEDHRDT, BEOREMEZHE TSI LIIHEE
R TH A, liposome DL EALFAMIZ. STNFTITHHF
RENTE, RIDOIRHE % H\WT%%E % liposome % i 4
TEDIRE % BINT 2720 Tl ikt o kR
TRE D& RS B O F4E46 R, liposome O i
HCESFR2 MU THE TR TR e ek
BHRFEINTETWD, TNHDOFFEIIHEMBEO % 2L
it LTHRTH 5 ALEWOZEMETOWTUIRMERR
DHEDEL N, FAPWMARNRLLZ TZIZINFETICHE
SIS NTE - RAKO IO T4 ML YOS —
HESTALEWTHY. 5%, DDSR CROFEMELLTE
P EMNOFHAP SN LB TH D, SHDFE
Bcid, ARILFEIICER SN TZ 2 EBRICH W25
Hoshino (2 & 0 R T A2 HMi 2 7z TZ K
RO TTIMESNT WD OT, IR MAEwZ vk
BAEL TR Bbhs"

5. # #&

Fx1Z. TZDBZDOELR TH 5 T thermophilus HENR
H liposome I2BWThH, B RBELENMIRERT L
% FERIR L7z TZ 2SR R O %4 7 2 e AL Al
& LT, KD liposome (2T E L. DDS 7% EICHIH &
NbZEaMEL T,

i

AHFE 7 & FIZBEOWTE 2 FT T 5 I1H 72 . BHIE
AT 2~ a Y —AFFEREE I & ) BFEm k2 ) T L7z
Zi AbNITINEHET (SR, Bkl (A
FER) SRR QLRERIR) =8 GERAT) \ =B #AT G
W) BEILEH OV —) O&LAz &0 LEANES
DERICHB TN -2 L %2, BHOBEZAO THILSE
THE Y,
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Monodisperse double emulsions (also referred to as multiple emulsions) have numerous potential applications
in various fields, such as cosmetics, pharmaceutics, food, and colloid science. In conventional two-step mixing
technique, however, it is difficult to produce monodisperse double emulsions. Here, we propose a novel microfluidic
technique to produce monodisperse double emulsions by applying surface acoustic wave (SAW) streaming.
The microfluidic device consists of two planar substrates: a piezoelectric substrate with interdigital transducers
(IDTs), and a polymethyl metacrylate (PMMA) plate with microfabricated grooves. The IDTs were fabricated
on a planar piezoelectric (LiNbQOs) substrate by conventional lithographical technique. The microgrooves on the
PMMA substrate were fabricated by mechanical machining. The microchannel geometry consists of a Y-shaped
junction to infuse aqueous and organic phases and to generate a water-in-oil (W/O) emulsion by SAW, and a sheath-
flow geometry to form water-in-oil-in-water (W/0/W) double emulsions by shear-rupturing mechanism. First, by
generating SAW, we could produce polydisperse W/O emulsion droplets of 1-10 um in diameter at the Y-junction.
Then, at the sheath-flow junction, organic droplets encapsulating fine aqueous droplets (i.e., W/O/W emulsion
droplets) could be reproducibly formed in the external aqueous stream. The breakup rate was approximately 200
drops / s™. The produced W/O/W droplets were highly monodisperse, with a mean diameter of 150 um and a

coefficient of variation (CV) below 5 %.
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TOERAHEE, & o 72 BEDD - 7.

Preparation of monodisperse double
emulsions in microfluidic channels on a
piezoelectric substrate

Takasi Nisisako

Precision and Intelligence Laboratory,
Tokyo Institute of Technology

Z 2 CARIIZE T, BRI (Surface Acoustic Wave,
SAW) OWMIRE) L ~ 1 7 Tl o 5 S 2 A G b
HTHSMEMI VY 3 V2 ERT AT HEERET 5.
PR ST P & F I IR T A AR T A B RIRE O O & D
THY, EBEMEHEAR LICEE L2 EM (interdigital
transducer, IDT) ICHEEEBIEZ NS 2 2 & THAS
H5HZENTES. BUE, #MERWE TN 2L EEHO
BIMEETE LTS ERLTWEA, ZO—HT, #
1°, muiism ko wmore Y
HOBUNBIRONY B Y 7 HBEICET 5% L ofifge
HEIHEAERE SN TS, X312, water-in-oil-in-water
(W/O/W) B~y aryzle LT, AFET
RETLHMOME L RT. REMICBIFLLHI LT
a VAERTIEZ, DT 1) ~ 4) »5kshs
(1) IDT B & L2 EEERE ~ A4 7 O it g K% X 3
DL GES.

(2) YTFHICHNKMHEARHZEAL, KL 2 VKK
(Re<<1) OZHMiKEHET 5.

(3) IDT ~E WL Z I L T SAW 2 £ & T A
MCEHsE, WO~y arzfthb.

(4) T O3 TR 2 G S & CTHEH % & AR
L, HAH W/0/W % B 5.

AWPFEHETIE, FREOFRICK Y, NWEHOTFHE)
1-10um BETH Y, HOWMBREEOZHHRE (=1
HlRE + P, CVIH) 255 %LU T Th D, HoEH
IxNVya yOf#EerEEEE L.
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DFEEITEWRAE T — 712X o TTW, IDT B Z 7EK
L7 RN E BT ) A 72 R L 72,

2.3 M#
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Biological activities of prostaglandin D2 (PGD2) are thought to be mediated by the classical DP receptor and
CRTH2 (chemoattractant receptor-homologous molecule expressed on Th2 cells). In the present study, to examine
the role of PGD2-CRTH2 interaction in development of allergic inflammation, we generated mice that contain
a targeted disruption of the CRTH2 gene. We used these mice to characterize chronic cutaneous inflammatory
processes, including IgE-mediated very-late-phase responses and chronic contact hypersensitivity induced by
repeated hapten application. The present findings indicate that IgE-mediated cutaneous responses are dependent
on PGD2. Ear swelling responses were suppressed by administration of HQL-79, which is a PGD synthase inhibitor.
CRTH2-deficient mice failed to develop IgE-induced very-late-phase cutaneous responses, which are histologically
characterized by a decrease in infiltrative lymphocytes, eosinophils and basophils, associated with inhibited
production of MDC and RANTES. However, local production of IL-4 and IFNy was not affected by lack of CRTH2.
In chronic contact hypersensitivity models, CRTH2 deficiency also resulted in diminished skin responses and
serum IgE production. These findings indicate that PGD2 signaling via the CRTH2 receptor plays important roles
in IgE-mediated cutaneous responses and chronic contact hypersensitivity reactions. CRTH2 may represent a novel
therapeutic target for the treatment of chronic allergic skin inflammation, such as atopic dermatitis.
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Therapeutic approach for allergic skin
diseases via blocking prostaglandin D2
receptors

Takahiro Satoh

Department of Dermatology Graduate
School, Tokyo Medical and Dental
University
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Human and porcine recombinant deoxyribonucleases I (DNases I) were expressed in COS-7 cells, and purified
by a single-step procedure. Since affinities for concanavalin A (Con A) and wheatgerm agglutinin (WGA) were
strong in these recombinant DNases I, purification using Con A-WGA mixture-agarose column was performed. By
this method, the enzymes in culture medium could quickly be isolated to apparent homogeneity in approximately
ten minutes. From 1 ml of culture medium, about 20~30 pg of purified DNase I with a specific activity ranging
from 22000 to 41000 units/mg were obtained. The purified DNases I were subjected to enzymatic deglycosylation
by either Peptide N-glycosidase F (PNGase F) or endoglycosidase H (Endo H). The recombinant enzyme was
cleaved by PNGase F, not by Endo H, indicating that the recombinant enzymes are modified by N-linked complex-
type carbohydrate moieties. In the human recombinant DNase I, activity was decreased by PNGase F-treatment,
while that of the porcine DNase I remained unaffected. The thermal stability of the human enzyme was extremely
susceptible to heat following PNGase F-treatment, as was the porcine enzyme to a lesser extent. This study
suggests that N-linked complex-type carbohydrate moieties may contribute to the enzymatic activity and/or thermal
stability of recombinant DNases I. Moreover, we developed a method for the simultaneous genotyping of SNP
(A2317G) and 56-bp VNTR polymorphism within DNase I gene, and using this method, we determined the allele
frequencies of both polymorphisms in Ovambo, Turk, Mongolian, Korean and Japanese populations and revealed

wide differences between these ethnic groups.
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Fundamental study of the function on
endonuclease (DNase I) in human
sweat
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of Medicine, Shimane University

FEHESE A & 7 > T WA, single radial enzyme diffusion
(SRED) #:%BZ L7z T OHEIMD TRIEZEDE W
RAERBETH ) KRR B O OB R EER O
PEREATUBEIC 2 D . TO® EIZBWT, Y%
PHEIET B e R L 2720 i, EREIICEL
B LTWwa 7RV ADEZENY I —TH D X
7 LtV — A WiZ4EIZ DNase % RNase 235354 &9
WEAHNODS, B AR ORGP AR S 2 b MR
BEDbo>TVDEOTREVRNLEZBND, ST, ML
DNase 1% 3B S . BEBEENE. BT BRI R OV
i - HTFH RE) RIS L TEBET TARETH L. &5
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cDNA Z#5HA~X 7 ¥ —(Zi A L. %577 construct & V) WGA 12 & ) s [E 2 BAIE SRR &, IR EE 3R O R 3
K722 vayFEICk), COSTHINLIEA - BB 32/ ik, AR AROFHAPERTH L LEZ BN
g biE ez, BREEEICE. LT U I ad4fd
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ATy TREEIZIE, Con AWGA RE S T 2 FHWTET ConA-WGARAEH FAIZE D5y P ETHFOE TR,
572 v FOTHEB. 75 ORBOKREITT 7222 A, VT

Recombinant peptide N-glycosidase F (PNGase F) & NS L ERIKFI LNy FRE LN, T2 7%
endoglycosidase (endo H) 12X B2 1) 23 W BIZDOWT, BLOE FNOM A REERITRREZ LN —2BE)E
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GH L7z 2512, BV a ¥ b ® DNase 1 DL E DNase IO D& —F L7z,

PIZDOWTHAEL 720
3-3 BJYVaYI{EE ST 7= DNase | DiEMZSE

2 -2 DNasel $BF—EZN—XDEE BICL2%H
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Nz WENROERIIB TS, HumDNI*3 & DNASEI*]
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43 517z DNase TRIAR 2 BEERE O L 7 F » HIA
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Human group 1 CD1 molecules (CD1a, CD1b, CD1c) are expressed prominently in dendritic cells, and mediate
presentation of non-protein lipid antigens to T cells. Langerhans cells are epidermis-resident dendritic cells that
play a pivotal role in skin immunity. These cells are unique in their abundant expression of the CD1a protein, but
its role in skin immunity remains to be determined. The principal investigator of this project previously isolated
Langerhans cells from the human skin, and observed their striking ability to activate microbial lipid-specific T cells.
To extend this finding further, this project has aimed to address whether CD1a-positive Langerhans cells mediate
lipid-specific immune responses in vivo. To accomplish this, we have attempted to reconstitute by a transgenic
technology CD1a-dependent immunity in mice that have deleted genes for CD1a. Generation of mice carrying the
human CDI1A genome has been completed, and we found that the human CD1a protein was expressed specifically
in epidermal Langerhans cells. In addition, microbial lipid-specific, CD1a-restricted T cell responses were readily
detected in these mice, suggesting that the positive selection for CD1a-restricted T cells indeed occurred as in
humans. Therefore, these mice provide a valuable opportunity for our evaluating CD1a function in vivo.
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Pathways for skin immunity directed
against lipids and other non-protein
antigens

Masahiko Sugita

Institute for Virus Research, Kyoto
University
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BHiZiEA L, IWBOIENNBRZIT> T 7 A &
R, Bonl~T AR XY 7/ 4 DNA ZHiHi L.
INEHIME L2 PCRIEICE Y CDIA BIEF DT AN
I AANOFFAEER L 720

2 -2 SRR ORE & ER

BONLFT YAV 2oy 7= A X0 RENE %2 FREL
L. Y%A 2yEF ¥ b GM-CSF OFFAET T 10 H
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horseradish peroxidase BEak A ML 7 M 7Y Y2 HWT
HOGR AT o 70 Btk 2B A L7-0b, HOBBEMSE
TTOBEEZTo72,

MO 7 —H A4 A FYIZ X BFTICIE. dispase
WP AT 7B X ) KL 2 RME L. EDTA P L
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LR L 72 kT o 72,
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Mycobacterium avium complex (MAC) &% CDla b
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R DA L7 R PR O TS BRI & IR a5E
L7 WHALICENA v =T zu v h < iEET DMl
e il ELISPOT v M2 X DK L7z,
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o572k 2 A, MHC 7 5 A 2 Btkflifa s CDla -1 % 383
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BRI AD BB sh, ZoREI3P CDlaiikic X b i
IEEh7, ZoZkid, Z2oCDhla by AV 2=y o<
7 2BV TC, CDla kD T MileA ks hTnwsb 2
LERIELTWAS,

4. £ &

R REEIDEOMITIZIE. FELTELEY IS
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Apollon is a large protein containing baculoviral-IAP-repeat and ubiquitin-conjugating enzyme domains at the
amino- and carboxy termini, respectively. Apollon inhibits apoptosis by facilitating proteasomal degradation of
caspase-9 and SMAC. Homozygous disruption of apollon gene in mice results in embryonic lethality, and the mutant
embryos showed polymorphic phenotype including growth retardation and defects in vasculogenesis. Here we show
that embryonic fibroblasts from apollon-deficient mice showed earlier replicative senescence and over-duplication
of centrosome. The time required for completion of mitosis was extended in the apollon-deficient cells compared
with wild-type cells. Thus, cell cycle regulation is affected in the apollon-deficient cells, which may be involved in the

earlier replicative senescence.

1. #&

IAP (inhibitors of apoptosis) 77 IV —D12TdH b
Apollon & N XK ¥ fll 12 BIR (baculovirus IAP repeat) F
A4 7%, C Kuifllc UBC (ubiquitin-conjugating enzyme)
FAL VAT HHT RS0 KDEKREY V0 TH b
ZNFE TOMZE T, Apollon it BIR, UBC K * 4 ¥ %4>
L T Caspase 9% SMAC Z#Y¥FF kL, 7uas57
— A ARRRET A EICE ) TR =Y AR E
FTHIEHWOhLmoTwS . LA L, BIR, UBC F
A A Y USNDIER G FIROEREII RN TH Y. T72, 4if
Z2% CIEK L 72 Apollon RE~= 7 A GBAIIETH D 2 &
A5+ Apollon (1M NAZERIGH DAMYL & £k % 72 ¥EREDS D B
LSS,

AWFZETlE. FIZ Apollon #n T2 K L7z~ 7 ZAfEIE
HEAESEAL (MEF) % #4871 L. Apollon KiH MEF %54
WZHEGE A IR LB L Lo R BIA Z2 R 2 &0 Mo #1728
BIELTWS 2, HMAPBREERINTWLZ LR R
HL7.
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2-1 MEF O#fXEE & Genotyping

fif ik 14.5 HOo~ o AR AL L. 3 I TRl )
DHATH S, —#% genotyping HIZH T 5%, b)) 7Y
V&N Z FEiR T 40 4 FRE L 7-%. DMEM %l 2 T
AL (1000rpm. 5437) L. ERiEZE<. L% DMEM 12

Regulation of replicative senescence by
apollon

Mikihiko Naito

Institute of Molecular and Cellular
Biosciences, The University of Tokyo

PARYRFLTI0emT 4 v ¥ 2 llF &, REET AR
TH:#ET %,

genotyping Hl 12 & - 72547 @ 1 &6 12 60ul. @ Lysis
Buffer Mz, 55C. 1 KMALEE§ %, 95C T 20 7 L3 £,
15000 rpm. 10 Z3f5&.00 Ly 3% 1 ul 12 genotyping 7
5 4 <—., PCR Buffer, dNTPmix. polymerase. % JlZ .
PCRIZD T %o I % 2% agarose gel (537 A4
TuIFAD) THREIL, Y FEBIET S,

2-2 HRBIEOHE

2-2-1 RIEOHMKIEIEHRIE

MEF ot ko7z0%20H0& L. 2HE»5 3
Hg @ % 51 L. MEF (+/+) 13 5 x 105¢ells/10
em dish T, MEF (-/0) 1% 7x10°cells/10 cm dish T F &
HelF 720

2-2-2 senescence (-galactosidase 3t

MEF O#ytEEEaI07-H% 0 H & L, IR ARG & £
S F WM ICHENE % & L. senescence B-galactosidase
staining kit (Cell Signalling) @ protocol IZftvy, Hets %
1To 72

2-3 wEZe

ML % PBS THho 728, 4 %/SF KNV AT VFL KT
%9 5, PBS T 3 m#EE L7Az%. 01% TritonX-100 B
LU'3%BSA AY)®PBS CRELETUY XV 7 %2T 5,
Blocking Buffer (2 1 IRPUAEZ AR L. ST 2 Wy RLHE
35 PBSTI104r X 3o 7214, WG 2 KUk &,
hoechst b FFRICAR L, ML THET 1 REFLE T 5,
FFU'PBS T 10 4 x 3 H{E# L. Poly-Mount i & #1 73—
WIAEANTE AT S,
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2 -4 Time-lapse microscopy
MEF 3 BE#%$5 T, 37C. 25mM HEPES-KOH (pH7.3)
&4 DMEM TH:EL, 3082 1T- 72,

3. # X

3+ 1 Apollon R4 MEF O#IEE

Apollon (+/-) ¥ 2 &KL THSNIEIR oM
ZAMCR 28 L ¢, BAAI MEF., ) OF Apollon K8 MEF
ZM3r L 720 PCRICE D Genotype % fi##T L. Apollon K
8 MEF & Apollon ¥ Y 37 %2 SEH L T2 & 2l

L7 (Fig. 1)o XIAP M TR~ ~ 2 Tld, cIAP-1.

AAP2 ARB LA LCTWA I s xhTwng ', 2
Z T, Apollon DK%< A T IAP DI % Wi L
72h%, ARl MEF & 0EIR N L -7 (Fig. 1).
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v bR~ AR A B AR 5 & I — e I
Banith. WL 20 AN IS BEGH 2 4500k L )
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A6 U 7= o B e o i & 135 7 2 R R § 2 &
BHSNTWD, AR MEF 138 30 H I L 72 65
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G & 421 L7 (Fig 2A). 2 C Apollon K48 MEF (35

BB 2 00 E Lce IEFEHIE 52 R % mh b
TLIZCDK A v e ¥ ¥ —dpl6, p2l ¥ 737 OFHNT
BInL. p2l i3l Ibd 5 8P TL 22 MoNT
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RN E 2 R ST L 72 (Fig2C)e 25
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522> 720

3 -3 Apollon X8 MEF ICR 5 h 3 llaaE0OEE
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Apollon K MEF TlZ 2 DIZHRTE L Willlse, 1
3DEHHLBIDICEALTLE ) MRS, Miass
WZHEE EZR TN D S EBIE S e (Fig3A). Mifinss
OMFET, B L2 ge ki a2 iz B v R kLS
WO, WRIALE T S 2 D DOHRLMED S FEEAR AT &
THMREHFICHT Do L Ly UKD WP AT
T2 L RS IR S, 3O EICGET LS
B b, ZZ T, Apollon KIE MEF THULMEA w5 12
AT B2 ED D y-tubulin DFRIEGMIZ L b METL 72
(Fig4A). AR MEF OHMEIZIZIZT X TOMIEA 2
LV TdH o 72Dk L, Apollon K48 MEF T34 20%
DAL THUME BRI L Tw7z (Fig4B)o

4. &

Apollon K48 MEF O f#EHTA* 5. Apollon ASHIN R (4
WMD) o< P AR E O BN B L R Fio 2
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Recent studies have suggested that bone marrow (BM) cells transdifferentiate to regenerate a variety of cellular
lineages. Due to the relatively small population of BM-derived cells in each organ, it is still controversial whether
these BM-derived cells are really present in sufficient numbers, for effective function. Conversely, it is speculated
that chemokine/chemokine receptor interactions mediate this migration of the tissue specific precursor cells from
BM into the target tissue.

Here we show that cutaneous T-cell attracting chemokine (CTACK) /CCL27 is the major regulator involved
in the migration of keratinocyte precursor cells from BM into skin. By screening various chemokine expression
patterns, we demonstrated that CTACK is constitutively expressed in normal skin and upregulated in wounds and
that approximately 20% of CD34+ BM cells expressed CCR10 the ligand for CTACK.

These results provide direct evidence that recruitment of BM keratinocyte precursor cells to the skin is
regulated by specific chemokine/chemokine receptor interactions, which makes possible the development of new

regenerative therapeutic strategies.
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Transdifferentiation and migration of
bone marrow-derived kerationcytes
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Department of Dermatology, Hokkaido
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3. #& R

3.1 K~r—EfEsillfmRkERE#M3OME

GFP V9 v AV x=y s ABHERMLIEE~<
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14D L DICHEMETH - 72720, BB RFE ML 2 2
T&7: (Fig. 1A). F-Zoflgizmik~—»—Td 5%
CDA5 R T v Iy Aflilad~— 5 —TdH % CDllc i
BHETH o720 MATIOMIBDOZL IR ITHFALL
FBEONNVVHFIBICHFETHDDIFLA LT &btff)‘oto

A O &R LML B T 558l RE Mo E &
13 0.025% £0.009% T 0. FEIEKHIL O E G 01% 2
JETH o7

3.2 EiMlRBAREREHBORENDMENEE
R DIRET
TIEDOYTH 5 BB A B 55 Bl sk 2 e f i o 4
Rl FAEBZ A Efuxéﬁ%%ﬁb:@&%&%ﬂ@b:ﬁ: %L
FHIND, Lo THEAGERIITHBRIFRY 2 rEH A
YHEBL. FRICHTETrENAL VLTI = HOoR
Rk ER Mg L L T AL Bbh b,
BACAIGHICBT 7 €A 4 Y DFI%E RT-PCR.
Western blot, $¥EHM THRE L72E 2AHITRT LI IS
SDF-1a \SLC.CTACK OFHIHERIZA BN/ (Fig. 1),
RIZINEDTEDIA VT ETFEIA LT
B A, BREEEAE (CD34 ML) 12BwT
FACS # W TR #1172 TNENDOTEH A VITH
THLEYT Y —ORMEiERTE7 (SDF-1a : CXCR4.
SLC:CCR7. CTACK:CCR10) (Fig. 2A).
SHICZOLET Y —2BEREMICHEBL L TWw5 2, in
vitro migration assay # W THiE L72e TNEho 7 E

FIGURE 1

Bone marrow (BM) derived keratinocytes (BMDK) were
identified and CTACK was expressed in wounded skin.

(A) Engrafted BMDK in wounded skin expressed both GFP,
as a marker of bone marrow origin (green), and keratin14,
as a marker of basal keratinocyte (red), (arrows) (e:
epidermis, d: dermis).

(B-D) Normal (N) or wounded (W) skin tissue samples were
collected and analyzed for chemokine expression as shown
in Table 1. The expressions of SDF-1a, SLC and CTACK
were detected by RT-PCR (B) and Western blot analysis (C)
in normal skin and also in skin 24 hours after wounding.
These experiments of RT-PCR and Western blot analyses
were performed in triplicate. Immunofluorescence staining
in the wound edge 3 days after wounding, particularly
CTACK expression was upregulated (green) (D). SDF-1
and SLC were weakly expressed (data not shown). Nuclei
were counterstained with propidium iodide (red) (e:
epidermis, d: dermis).



HA Ko T HEHFEEED CD34 Btk o5 SlssHl N i3 8
ET L EAREN7z (Fig 2B, C)o

3.3 EIERBICHEUIHENEHEARKEHARBO
BEERE
KIZRIE B 12 B W TR I B H R KRB I D W T
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EHIZ, Zo0RE M TEHiEMszims gL 2
% (G-CSF #45-. F 7213 CD34 Pl iiit) . i ok
REMNEOBOIA RIS L 7243, [AEFIZ CTACK 2 &%
G4 aL3n12mL7 (Fig 3A).
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FIGURE 2

CCR10, a receptor for CTACK, was expressed in CD34+ BM cells and these CD34+ BM cells migrated in response to

CTACK in vitro.

(A) CXCR4, a receptor for SDF-tn, CCR7, a receptor for SLC, and CCR10 expression on CD34+ BM cells were
analyzed by flow cytometry. The staining with a specific antibody for each chemokine receptor (solid line) and the
background staining with the non-specific lg antibody (negative isotype matched control; shaded profile) by the gated
CD34-positive population. CD34+ BM cells expressed CXCR4 (97.4%), CCR7 (12.9%), and CCR10 (19.1%).

(B, C) Chemotaxis assays were undertaken in vitro. Isolated CD34+ BM cells purified by FACS were added to the upper
well of a 34um pore Transwell. Recombinant SLC, SDF-1a or CTACK was added to the upper and/or lower plate. CD34+
BM cell migration rates increased in response to media containing recombinant SLC, SDF-1a or CTACK (100ng/ml) (*P
< 0.05, **P < 0.001) versus media alone (n=4) (B). CTACK (0-500ng/ml) induced CD34+ BM cell migration was in dose-
dependent manner (n=4) (*P < 0.05) (C). SDF-tt and SLC were also induced it in dose-dependent manner (data not

shown).
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FIGURE 3

CTACK specifically accumulated BMDK in wounded skin.

(A) The number of BMDK was quantified as a percentage of the total number of keratinocytes in wounded skin from
untreated mice or those treated with G-CSF for cytokine mobilization or those that received CD34+ BM cells adoptive
transfer. SLC, SDF-1a or CTACK (18 in 30u) were intradermally injected into the periphery of wounded skin (5 mice in
each group). CTACK significantly accumulated large numbers of BMDK as compared with SLC, SDF-1a and PBS (**P <
0.01). Furthermore, the number of BMDK increased in mice treated with G-CSF for cytokine mobilization or those that
received CD34+ BM cells adoptive transfer (***P < 0.005).

(B) CTACK neutralizing antibody (0-16 g in 120 ) was injected to the periphery of wounded skin. The numbers of BMDK
were decreased by CTACK neutralizing antibody in dose-dependent manner (5 mice) (*P < 0.05, ***P < 0.005).

A o, B

qE\ 1
E7.5.
; *
S s 2
©
5
§2.5.
0 3

control CTACK ' :
control CTACK

120 1 D 1

2 _
= %
S35
S = B 0.75 +
55 o 5
5 2 8
o 2 o5}
CIL) o (@]
[72]
= S 40| el
E 0.25 -
C —
RS
= 0 0
control CTACK 0 1 10 100

CTACK(ng/ml)

FIGURE 4
Increased BMDK by CTACK accelerated wound closure without angiogenesis or keratinocyte proliferation.
(A, B) Wound size was measured at 10 days after wounding and subsequent CTACK treatment (total 3ug in 100ul) or PBS (100
W), as control (6 mice in each group). Full-thickness cutaneous wounds were made and subsequently monitored daily.
Intradermal injection of CTACK significantly accelerated wound closure (*P < 0.05) (A). Representative photographs of PBS, as
control (mouse 1-3), or CTACK (mouse 4-6) treated wound appearance at 10 days after wounding (B).
(C) The numbers of capillaries in the dermis treated by CTACK (1ug in 30ul) or PBS (30u) as control vehicle at 3 days after
wounding were quantified. There was no statistical difference between CTACK and control (2 sections at each 5 mice).
(D) Keratinocytes were cultured with or without CTACK (0-100ng/ml) for 72h and viable cells were determined by proliferation
assay. There was no statistical difference in proliferation of keratinocytes between the two treatment groups (9 mice).
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2810-2816, 2006.
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cells are recruited into wounded skin and contribute to
wound repair by transdifferentiation into multiple skin
cell type. ] Immunol 180, 2581-2587, 2008.
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Oculocutaneous albinism (OCA) is a group of autosomal recessive disorders characterized by reduced or
absent biosynthesis of melanin in melanocytes of the skin, hair, and eye. OCA is caused by mutations in the genes
associated with melanin synthesis. So far, 16 genes have been reported to be involved in OCA. We have investigated
the mechanism of melanogenesis. Here, we describe the analysis of the OCA genes in Japanese OCA patients and
the identification of ten these patients, one OCA1l, one OCA2, and eight OCA4. Ten novel mutations (c.445delTA
in TYR gene for OCA1, p.792V in P gene for OCA2, and p.Y49C, p.G89R, P.C229Y, p.T437A, p.T440A, p.G473A in
SLC45A2 gene for OCA4) were detected. Furthermore, we analyzed an OCA patient who was a Moroccan origin
Belgian boy with type 4 oculocutaneous albinism (homozygous p.H38R mutation in the SLC45A2 gene). Functional
analysis by transfection of the mutant OCA4 cDNA, p.D157N, or p.G188V which had been reported as high frequent
mutations in Japanese OCA4 into »w-mutant melanocytes established from OCA4 model mice showed that these
missense substitutions are pathologic, resulting in these variant being unable to produce melanin. The p.H38R
mutation was also investigated for the function in melanogenesis, and revealed to have no activity for melanogenesis.
This is the first report on patient with OCA4 identified among African origin ethnic groups.
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F1 8 ADBAAN OCA4 FEGID SLC45A2 EIFEEN LERREIR

Patient Mutations Clinical phenotype
No. Age Sex Maternal Paternal Hair color Iris color Nystagmus
1 6 years M p.D157N p. T440A Brown Red-brown Negative
2 5 months M p.G188V p. T440A Brown Hazel Negative
3 8 months F p. T440A p- G89R Blond Brown Negative
4 11 months F p. T437A p-DI5S7N Blond Hazel Negative
5 3months M  p.G473D p.D157N Light brown Blue Positive
6 1 year M (p.Y49C  p.D157N)a Blond Blue Positive
7 4 years F p.C229Y p.DISTN Blond Gray Positive
8 2years M  p.G89R  p.GI8V White Blue Positive

PHBRTERIRT TR L7
AWMPED SHRDZ ML TE Ldro 72,

5 5. BR. £TELN, 250BGKE. ABEE.
BRI, RIREE, X 7= BREBEETICLZEIRLS
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AR EQ Y ARBRTVE B, 1 ROBIIER,
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Intrinsic aging and photodamage of the face result in dull and lax skin with clear and deep wrinkles at rest.
The “aged face” is characterized by poorly organized dermal extracellular matrix, including collagens and elastic
fibers. Many young peoples also have skin troubles, such as acne scar. Although ablative and nonablative therapies
of skin resurfacing and rejuvenation are performed against these skin damages, these methods do not achieve
complete remission. Recently, dermal multipotent cells (DMCs) were isolated from the mammalian dermis. These
cells are able to differentiate into many cell types including osteocytes, chondrocytes, adipocytes and neuros, and
are thus suggested to play important roles in wound healing process as an origin of reproduced dermal tissues.
This research project aims to determine whether DMCs have a potency to contribute to skin resurfacing and
rejuvenation by differentiating into dermal fibroblastic cells that synthesize de novo matrix. As a first step of the
project, we determine the most effective method to obtain DMCs from adult aged human dermis and chek their
proliferation and abilities to produce matrix proteins. Next, we examine whether DMCs grafted with keratinocytes
can differentiate into dermal fibroblast at skin wound in nude-mice and stimulate wound healing process by
reproduction of extracellular matrix. These experiments will contribute to the establishment of new complete

therapy of damaged skin.
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Skin rejuvenation and resurfacing with
dermal multipotent cells

Motoko Naitoh

Department of Plastic and Reconstructive
Surgery, Graduate School of Medicine,
Kyoto University
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LCHEBE SRl TH 5 & FH L.
BRI, 2001 4E12 Toma ' 512 & o TH® TH
HENT (Toma et al, Nat. Cell. Biol. 3: 778784, 2001)
Dk, gmosg” Y bz, v AL B E 5
s, MREROMNE %8 L CRRRIERICZIL TS M
TR R EINTWAS, FTrid, T OERZENEREO
FERY, HHVITEEHEICHNS &S E 2 HWIZ, W%
BRI L 720
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21 BAE MEBBERERBHEBOMENERERSG ED
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WA bERGEHIEER D% L. H/EH D sphere i
TIIRRICRIN ST 5 2 W EETH 5o Joannides & v
(Lancet, 364, 172-178, 2004) O#H5% H L1, X 5I2xh%
X EE BN Z R, BT 5 B OWTHRET L., 15
LA MEE b T L 720
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2-2 ERBMRIENSERE. EEMIR. BELRICE

ZBHEDRE :

B I 2 a i A D B ML TR S TR AR
(SDM cell & &.8) A%, BIGHRRE,. BRLICED X ) %5
B2 5%l X—F< 7 ZAFEBICER LD
AR R ERE 2 ERE L, FEIC SDM cell & R M LML
EEBDITBML TR BIZE Lz, R E LT, A
Y 2 HRHAE A & 25 AL 2 AR L 720 All2S
Mite 2 LIS X DRI T AEEN 2o, BRI Y 2
VU T EBE, 6-0F M0 YATHEETAREELT
FEEEE L7z

3. BRBLIVEER

3-1
v MEARE 2 M. TA A=V X Y Fi %

& L7zt Bon-mkzs 2mAREICHYL, 257
F—YE, A L F—%iBL T, non-coated dish (Z3F
L 72 5528101 Toma & O J 2 U DMEM/F12(1:1)

\2B27. bFGF. EGF # & A L= x v %18
M, KA WKCRT T S HEHBMINE = sphere 25T

ENTL %, T?®sphere ZH 0 L. HMilass32H coated
dish 12 A AL, LI 7000 B 5 R A0 e 3G i TRy 8 % &
%2 ~ 3 H T sphere 1 dish EEHIICIE ) FF &, 22255

Jahtm Liso 5 (K 1-B)e TNz T4 id SDM cell & F:
ATWh, sphere & 5720, SDM cell IZ%5 (/KA ]

BTd %o Joannides &' 0 W TIXIRIIILIF 1% 20% &

BoTWBED, ADRTIZI0%THITHEEEZ D,
F/o, BRI A ZRIML2EEE, eded 14
WA E TR NEZ L Z &R MU EETH D, IR
12 CORTEHED S, MG % 5 { F %\ sphere JHE A~
Mg 5 & dish TSI D v T 7T TR LG,
1 EMAETYH & DOERIRD sphere IZEEY (K 1-C). 2t

RECTOWMWERY, $72. SDM cell®~< + Y v 7 R

Higrnb720, 42787 VAICTCIZIRFV, 747

VYY1, I8Mas—47Y, om RNARBEEZFE— AW

DFEERAL 2 SR8 U 7ol L i L2 2 A, £h

FN 22485, 13545 1.7 8. SDM cell D13 ) A3 AR DS

SV ENPHNL (M2),

3:2

X — N AR L2 1 o o F2 8 48 K48
@iz, ALz B LC6 HH TR EZ &L~y AW
B 2 BRI L 720 [ 3-B ISR & 9 ICHHES MG & A4 L
72AlE. ERAEL TR WwH#HiPHDYE VO IZx L T, SDM
cell ML 72139 (K 3-A) &, T TICEE AT L
TWho BEEED FPHRZRE L b 59 LR s Tl
D BNV, SDM cell 13 EME MALAIRLIZ X 25 AL
R AEER R L. BE b2t b WIS R L 5 2
LU REMEARIE X Nz E 512, BRIREEBE 21TV, 7
» ABOMMBIT R 2B L7728 25, SDM cell Sk
TR BERNICIEM~ Y AER B L) bR ELRT T
— 7 URMERABIR SN, T %R S OB AT K
EhTw (K30, —7, MHEFMBBmE (K 3-D)
TIEIT—7 VLM RBHEARHIR CTH D . JEA
4 SDM cell BiE & L TR U T TH o720 Ul
TEMH. b MEEHRSMIE R R RREE < b
7 ARELERERFD . S HAER R ICHEHTH 5]
HEPEAVRIE S M7z,
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3) Fernandes KJL, McKenie IA, Mill P, et al; A dermal
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cells. Nat. Cell. Biol,, 6, 1082-1093, 2004.

4) Joannides A, Gaughwin P, Schwiening C, et al;:
Efficient generation of neural precursors from adult
human skin: astrocytes promote neurogenesis from
skin-derived stem cells. Lancet, 364, 172-178, 2004.
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faiEE A coated dish T 10%MiBEA WA HOTES T & E@mICIE YW DE1E5E
3, C. Hih & #01X sphere S ICEEE T3 &, E W) DV T WML ZE LAY
sphere ICER %, Bar=100 um

35 r

BIETFHREEMEAE

Elastin  fibrillin-1  COL1A1

X2 Elastin, fibrillin-1, 35 =42 al(1) Bz FORIEENDHE
SHE, RMFHRICHIIBZECTFORBEEZ1ELAEE
D, SDM cell (22 HRRE #H{E{L L /=0 n=3

3 A X—KRYIXEEMERL-EELERIBEIC SDM cell £ REA{LAREE
HELT6HEDRE, Al EREPRET L. BRLBEBEBEAREL S RIFLIRET
H5%,B. IRFMBEEREALMEEBELAEDDOTIR, £ EEIEFZETLTUVEL,
Bar=5mm C. SDM cell £ RFEA{LIMIEHER 7 » B4, HE £6&1&, D. &M
EREAIEBHER T 7 BO#ER HE #&1%, Bar=C,D, &b 100 um,
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Melanin content in pigment cells is regulated by multiple mechanisms. We have previously shown that
melanogenesis in mouse B16 melanoma cells is inhibited by activation of phospholipase D through ubiquitin
proteasome-mediated degradation of tyrosinase. Further, we have recently found that sphingosine 1-phosphate, a
lipid messenger that is implicated in the regulation of a wide variety of important cellular events acting through
intracellular as well as extracellular mechanisms, suppresses melanin content in B16 cells. In this study, the
involvement of phospholipase D and sphingosine kinase, a key regulator of intracellular sphingosine 1-phosphate
level, in ultraviolet B-induced skin pigmentation and sphingosine 1-phosphate-induced suppression of melanin
content in B16 cells was examined. Neither phospholipase D activity nor sphingosine kinase activity in B16
cells was affected by ultraviolet B, suggesting that these enzymes are not involved in ultraviolet B-induced
pigmentation. We next investigated the involvement of phospholipase D and sphingosine kinase in the sphingosine
1-phosphate-induced suppression of melanin content. sphingosine 1-phosphate did not activate phospholipase
D in B16 cells, indicating that phospholipase D activation is not involved in the sphingosine 1-phosphate-
induced suppression of melanin content. However, treatment of B16 cells with the sphingosine kinase inhibitor
dimethylsphingosine resulted in an increase in melanin content without affecting tyrosinase activity. Melanosomes
were highly aggregated in the cells treated with dimethylsphingosine. Furthermore, sphingosine kinase co-
localized with the aggregated melanosomes. These results suggest that sphingosine 1-phosphate, that is derived
from sphingosine in the melanosome membrane through the catalytic activation of sphingosine kinase, regulates

melanin content through melanosome distribution.

1. #&

WAL O A T = 1%, BEMBICFET 5 555k 2l
WIEETHDL AT )V —2HNTHRENL, ATV —
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Role of sphingosine 1-phosphate in
ultraviolet-induced melanogenesis

Chikako Nishigori

Kobe University Graduate School
of Medicine, Department of Clinical
Molecular Medicine, Division of
Dermatology
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1) #lka

~ v AHafEH R Bl6 fifa 25 L. ML X V98
121X 10%FCS % &t Eagle's minimal essential medium %
A7z,

2) SPHK7 v &1

SPHK 7 v £ A 13, MREMRE 274 > T3 v % *P
THH SN/ ATP AT RIS &8, AR L7 SIP %
HEsu<x 774 =X 5L, SIPHICE T
% PP BNA A A= v 75 (BAS2000, Fuji Photo
Film) 2 DETH I EICX D ITo 72,

3) PLD7v &A1

PLD iFIZ, “"C THRRI N2 YRR 7 7 F V03



BIMRERATZVERANDZ T4 TY 2 1-8 2T 2~ FOIIFIZNR O

v CHEEL U7 R ¥ ) — VARAE T T S1P T 30 40K
L7zd&, FAT77F INVEEBISIZ L > TER I N
RAT 7 FINLY J — W ® MC BERED R E H ICHLD
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BI16 MM 88 B 2 5. 100 30m]/ et L7z & &
® PLD. SPHK ifithZ % L7225 o ROBA
SPHK. PLD iSHCIZ B E 52 b ol (F— 7 EW) .
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=%

B16 i & 10uM S1P THLFR§ 2 & 72 B [ #1213
NORAT=r@liEay PO —VIZHERTHEALTW (¥
1A). LA L, 10uM SIPALEEIZ X b B16 2y @ PLD
it b s e oz (K1B).

PLD &M ICRIF
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ENTWAB A5, SIP 12X % BI6 fAN * 5 = ¥ &md
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PE—VICHRTHBBA A S = BNl w2 (K
2A)s L2 L. F1 ¥+ —EiGPkiZ DMS QLB ML & =
v ha— VIl TEN L) o7 (X 2B), DMS ALELL 72
B16 AP 31F 5 SPHK] @ /{EE X 5/ V) — A DRAE
EHIELZZE A, DMSMLBEIZ LY X5 ) v — AdEE
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anti-melanosome DIC
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Staphylococci are normal inhabitants on skin and mucous membrane of humans and can become pathogenic.
Especially, Staphylococcus aureus can cause severe inflammation in various tissues including skin which
sometimes results in serious disorder. In addition, this bacterium has developed resistance to practically all types
of antibiotics. Due to its clinical importance, whole genome sequences of multiple S. aureus strains have been
decoded. To date, complete genome was sequenced for more than ten strains and has become publicly available. In
their genome, several tandem clusters of paralogous genes, likely pathogenicity-related, have been found in genomic
islands. Intergenomic comparison with respect to these clusters revealed polymorphisms in them. In the case of Ipl
gene cluster, encoding lipoprotein homologues, the variation was very extensive. Our multiple sequence alignment
revealed presence of a region highly conserved not only at the amino acid sequence level but also at the nucleotide
sequence level and regions to its 5’ and 3’ sides, which are more variable. The highly conserved nucleotide
sequences are likely to have provided a site for homologous recombination generating the variation of this region.
Comparison of phylogenies of the 5-variable region and the 3-variable region revealed significant incongruence
within the same ORF. By contrast, pairs of 3-variable region of an ORF and 5’-variable region of its downstream ORF
gave more congruent phyogenies with groups of conserved pairs, which suggested their linkage. An intergenic
region sandwiched by such a pair of variable regions seemed to have co-evolved with it. These lines of observations
supports our hypothesis that homologous recombination at the central conserved region have played a major role
in generating variations in this cluster. This model explains not only formation of various types of rearrangements
through multiple crossing-over events but also generation of a novel ORF with different sets of two variable regions.
The crossing-over events caused extensive shuffling of the two variable regions in one ORF, but maintained a
conserved unit comprising 3’-variable region, intergenic region, and 5-variable region spanning adjacent ORFs.
This characteristic mode of tandem paralogue diversification, maintaining 3™-part of a gene, intergenic region, and 5-
part of its downstream gene as a unit of evolution, is unique among previously studied paralogue rearrangements, in
which an ORF tended to have been considered as the unit of evolution.
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A mechanism to generate variation in
pathogenicity-related tandem paralogues
of Staphylococcus aureus
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RSTY - 2 FAF—I1220WT, EBDY ) L THEELT
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3 - 2 TFZEHEORGE LR
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Microphthalmia-associated transcription factor (Mitf) is responsible for differentiation of melanocytes. The
Mitf gene contains many promoters that generate multiple Mitf isoforms with distinct amino-termini, such as
a melanocyte-specific Mitf-M. We have been interested in a Mitf mutant mouse, black-eyed white (bw), which
is characterized by the white coat color and inner ear deafness due to the lack of melanocytes and by normally
pigmented eyes. By cDNA microarray analysis between wild type and bw mouse skin, we have identified lipocalin-
type prostaglandin D synthase (I-PGDS) as a new melanocyte marker. L-PGDS is a unique bifunctional protein; it
functions as an enzyme that catalyzes the conversion of prostaglandin Hz (PGH:) to prostaglandin D2 (PGD:2) and as
an extra-cellular carrier protein that specifically binds small lipophilic molecules, such as retinoic acid and bilirubin.
Mitf appears to be involved in transcription of the L-PGDS gene in melanocytes. Importantly, L-PGDS is expressed
in normal human epidermal melanocytes, but not in human melanoma cell lines, as judged by northern blot and RT-
PCR analyses. We also showed the inhibitory effect of PGD: on the growth of human melanocytes and melanoma
cell lines, HMV-II, SK-MEL-28, 624mel, and G361. These results suggest that L-PGDS may modulate the growth

potential of melanocytes through PGD2, thereby maintaining the skin homeostasis.
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Melanocyte-derived lipocalin-type
prostaglandin D synthase as a regulator
for skin homeostasis

Shigeki Shibahara

Department of Molecular Biology and
Applied Physiology, Tohoku University
School of Medicine
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To study the effects of nail care on bio-defense function of elderly people in a Japanese nursing home, twenty-
three women were divided into the intervention group of mean age of 88.5+10.5 years and the control group of age
of 83.5+14.5 years. To the invention group, nail-care were conducted for two months.

All subjects were asked the answer to the questionnaire tests of WHO QOL, Stress and PGC moral scale pre and
after the intervention term. In addition, the capacity of circulating neutropils to ingest bacteria (phagocytosis) and to
produce superoxide (by nitroblue tetrazolium reduction method) were measured also.

The present analyses revealed that the results of all questionnaires and neutrophils function were significantly
higher in the intervention group than in the control group. These results showed that the performance of nail-care

gave a big satisfaction to elderly people.
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The aim of this study is to analyze the difference between French and Japanese university students regarding
beauty consciousness.

A survey on makeup, skincare practices, and beauty consciousness was conducted in France in January 2007,
and again in Japan from June to July 2007.

The subject group consisted of 126 French (18-22 years old, Average: 19.3 years old) and 123 Japanese (18-24
years old, Average: 19.1 years old) female university students.

Quite unexpectedly, some common denominators were found for the two countries: The most important makeup
item for them is mascara. Other kinds of eye makeup are also important for both. French and Japanese students
admire many of the same cosmetics brands, and their expenditure on cosmetics is approximately the same.

However, there were also differences between answers of two countries. 70% of French students like getting
a tan and 90% of Japanese students dislike it. The cosmetics they use the most on a daily basis are perfume for
French students and mascara for Japanese students. Among skincare products, moisturizing products (lip balm,
cream) are important for French students, but cleansing products are more important for Japanese students. The
French students’ predominant criteria for cosmetic selection are quality and effect, and for Japanese are ease-of-

use and packaging or colour. Concerning advertising copy aimed at a certain country's women (e.g., “This product
is made for Japanese women”.), most French students were unfavorable toward it (e.g., “strange”, “ridiculous”,

” «

’

“discriminatory”, “unpleasant”), and the majority of Japanese students were positive about it (e.g., “good”, “safe”,

uhappyn) i
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Real world contains enormous environmental information. We receive very diverse information though each
sensory organs or receptors and send to central nervous system, recognizing external environment. The human
brain seems to be sorting complex information implicitly into simple but structured abstract form. Prefrontal cortex
is known to be a place where abstract information is manipulated. We recorded brain activity by NIRS in PFC from
Koh-Do experts and beginners during Koh-Boku (premium incense) discrimination task. Experts were well trained
sorting subtle and complex koh-boku fragrance into koh-boku names. We found clear difference between two
groups. Experts showed highly organized response pattern in PFC but beginners didn't. We found that PFC can
organize and implement attentive abstract discrimination process, acquired on demand by interacting with automatic
covert processes, which fits to subject’s exact dynamic thinking traces.
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Labeling Process during odor
discrimination task, “Listening Koh-
boku”, in Human prefrontal cortex with
near-infrared spectroscopy

Sayaka Shiina-Hihara*, Naotaka Fujii,
Atsushi Iriki

Laboratory for Symbolic Cognitive
Development, RIKEN Brain Science Institute
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The purpose of this study was to address the relationship between cosmetic behavior and higher brain function
of middle and aged female people in order to examine the validity of Hatta’s aging model (2007). Participants were
181 community dwellers in rural town (their age ranged from 39 to 91 years old). They had a cognitive test battery
as a part of medical checkup. The used cognitive test was Nagoya University Cognitive Assessment Battery (NU-
CAB) that mainly consisted of items for the examination of prefrontal brain function. Results of habitual cosmetic
behavior with aging suggested middle and old women quitted the makeup behavior in the first stage and then
the care cosmetic behavior such as skin care in the second stage. Results of cognitive function showed that the
participants habitually having the care cosmetic behavior were higher than the participants habitually did not in
several cognitive tests. These results seem to support Hatta’s aging model and suggest strong relationship between
sustaining of cosmetic behavior and decline of higher brain function in the aged people.
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Neuropsychological study on the relation
between cosmetic behavior and frontal
lobe cognitive function in the middle
and upper-middle age Japanese women.

Takeshi Hatta

Kansai University of Welfare Science,
Department of Health Science, School of
Health Welfare
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KTy ROTHME L. 2V =28, V727 )—4T
Hotz (FM,1993), 2F 0. KDL 1T F T, LHE
KRFME 2 &7 TITH YT 2L TE 2 H T, 20dH
ETIRLR Y A D S LA —F v v FITHY T B1LHEATE
BT L, W RBHHET VIS TFlT 2 &
LHEEZWBIZONTEHZ LR R D0, A—=Fx v
7. A TOMEIZRD T EEZ bbb,

PEoZ enrs, AR T, 4El & LHATEIOBRIC
DWT, MRV Z o Twn GBfIcB W T, otk
Br7EDDA—Fr vy 7EREICRODLIEPHETE b,
ZIT, BREENRICLZARECIEENICIY 7T %2
Wi ZEEA—F Yy TEETEELD BZ VLTI S
R Do 2612, Mkl oTRIE, BHEMWIIA—F
X TR TZKEDFBE) ThELE ) AR, 7
T ETEEDITZINE) ThuHI ) b v e T
T5 (KF2). TNoDRFELIFIZEER S 5 FRANZE
(2 & o THRGE L 720

2.5 &
2.1 &
WIS Y IS BT 5 RS (2006 4F )
IZBWT, BRNERERAEZZZ L2809 b, KA~
DBIMZFEE L 72 181 % Th o 720 W RF DIERIZ

39 ~ 91 T, TFE#Z 6313 (SD=11.08) & T - 72
AR IR B X OEBRERE (2 B 2 A DB R 1

— 100 —



FEEEOETEIO L ENHREE CATTERERAEAEE ORE(ICE T 2 iR DIEFIRE

AFLTBOLT, e, GomEmkae. Rz X il
HHEDFE TV EHESINIZAN A2 TH o 72

2.2 FE

AFRAETIL, 200647 H 10 H2*5 27 H £ TOHIHIC
R OMLFH I L THAREZBRE L, SICFET
EHHICOVT, MZHUHICRHALLHEREZREST 5 X
KD, MBUH, WENOSINZFEE LRSS
MEFIERMRZ OB E L TomRbEREZ 2% L7

2.3 EmER

AAZIZB W CHE L2 B LEATENC B 5 % HE
TR RN W E & ] THOIANET S E &) TK
FHIIEH L& [FERERHEER0L & ] o RRITBNT,
VEEH - ALAEOK - FLWIC X AL 7 7 729 -
EIAC & 5 T HAbRE, AL - AL - SIS X 24 B bbE
#[35] e TLav] o2/ TclEERDA, EEL
oW T 7 WS L. P b & A R bhEiE [ A —F
Y T AHIN T 5, 72720 ARBFZECTIZEER R LREAT
ORI OWTIRET 2720, T2 HEl2nwe & |
DOALREATENC T 2 IHH O AR % SO R E L7z,

2.4 &

INF TE K OMELLB AR A LR 5
FERERE. FOUEBREE. Z=MRETI. B X OFETRBREICHT S
W%t b OD% v, SEOERBRS TH W3R RE
BeAE Ny 79 (Bl R RFRABEEA 7 ) — = ¥ A .
NU-CAB) 3} EOREE T, Th o DMREZ AT 5720
WKWE ST AMEIET TS NH, 2004), ARF%E
THEE L 72 Ml 313 NU-CAB o 53 IR L 72, B
FLIEARE, Money BB XI#RA:. Stroop #AL. Skl
WA, D-CAT TdH 5%,

SO RE 2 A 4 72, Wechsler st EMA o Fi BT
RIHHIZH 2 HOGEEREZ Wz ZOBETIE, 25
DI O 70 2 5L % MAE DS 2 Migndk L7tk S
ZENATET B, WHE, ZOFAEIZERE BESOW
FHCESNDA, BEIATbN:ZOERKRZICBWT,
HHA L BIEF AL OBES 2 ) BHEER
=092) IZHsHZ s N - KIE - A5 - 75, 2005),
EHREFEOARZERL, 0~ 25 HOEH%2E ) KTz,

ZEI B REMAL I H & L C. Butters, Soeldner and Fedio
(1972) 2 & % Money BRI Z Az Z OB
T, BRI E RIS R Y. ENREN 2 cnlFEOHE
GHHANTBY, BERIT T A EITOMATY £, AR
T 12T OMA Y VLT ¥ 7 DT o R
HH, BREHICCOMGREBRREARL, ELLEHH
WCH2sE a2 mET A LIRS, EfE 1HMEL. 0~12

ﬁ!.lé'

MO RAE Y BTz,

EEARGEE EBEREMET2200HHLE LT
Stroop A Z M\ 720 ZOFRETIE, K- FH - W/ T
WO ORSINZEEE 25 emD M2SEIRI S 7z By RO
e, OO RT [HM] [HBITE]TAEY] OXT
MBENE —F L Vi TR S M7z Stroop R % Fl v T,
FNENAROME TEL2TE L, OIEMICHET 5
Ik, eI -z E L7,

SR Z AT 5720, SHERBTEREEZ Vi, 2
OGS TIGE & BRI ED S 2 0 . TR TED
BE T 2 (2] onwdFhrz@AcE ) 4T, Y
TONZLTFTIHE M4 E TE 27258 35 X
RSO, BRRGEOSE T8 2> [AKR—Y] Ow
Fhp2MACE Y LT, 20H 5T —I2HN4T 5 %45
ECTXLPETELLBITALEIHICRKDDL, WTIhoREIZE
WTH—ERIF-ZFIIHT R S8R L, EHL 250
R IEEB SN E L

AL ETBEREMET 2200HHHELE LT
D-CAT % Hiva7z (VI - £ - 50, 2001, 2006). &
DOHFETIE, TV F AW AZHFOND i SIFE S
NBFE2ZENENLGBICTELRLZTRL, »oREL
Ll THZ LRk E, HEIZIRTAORD,
FB1IRTTRIOHT. H2HITTIE2 2087, %3
RITTE3IODBENHKBEON R E D, ZORETI,
FTICBWTRE L BT oM 2 ¥R L LTHEL
720 BHIT. MELEBETOI B, HHETE TRV
DI E RN R L 2 2 B PO CcHl- 5% /AiEL L
HELTUEL,

3.8 B
3.1 1bREiTED

BEMIZr T EA—=F vy TEERL TV 5 ABOEE
ZOWTHRET 2720, ZINED I LEAHATEIO$XT
WKOWTHELZAZGHORMGREL, 232750 QM
EERATH 720 AT OFER, ALHATEI ORI ELEETH > 720
D EICEACHATHIM DO 21T 7200, v 7 =~ —KRE%
Tolze TOMER. EELIEZ 52 LM% L2 ABIE T H
ALBE. A B bbEA 32 LG L2 AL D DAERICE )
o7z (ps<01)o THIALKEZ 32 LI L2 AkE At B
LREZE 2% LB L7 ABICEEZE I Lo T,

3.2 FhpEIbtEITE

EW AL TEI OBRICO W TR L 720, BIED D
L HALEITEIOEH OWFhp 0 E DO TH K L7z A% 5
Wit gt Lz ALBAFEIS LI [35]) EHELIAE
EHEST 28, [Lawv] L& LAAZHELR2VEE L,
FERELRE R & P AR EE R, A P ERE R & B 72
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1 ALETEIC EDEEOY > TIVE

75 Lrw | aft
B 144 15 159
T | 78 66 | 144
e | 63 77| 140

R1IBEHOT V TVEERLIZLDTH D, FLHENR
RMERE L, ERMEERERE L THBaN 21T 72
EZAh, THALKEE AL RIFIUEER ORI RS EE T, Th
SOALHEATEI 2§ 5 LA L2 NZE ) Thw A K ) 4E#
MEHh o7z (F (1, 143) = 543, p<05; F (1, 139) =849, p
<01), FBMLHEROMFIIEE TR 72,

3.3 ks EEREEKRE

AW L ERINEERE E OBEIC O W TR B 720, A
HAENDO SN 181 4 & KT, 4 & kR R
. Money i B M4, 555000 MEIUE I B 5 153 8,
Stroop FREIC BT A E =5 — KA EKN & LTHES
Wiatrofzb Zh, KiEOMIITER L AOMBERIC
. Stroop HEIZ BT HHEH & =7 —EIZFEHRE LD
HEBARICH B Z EARENT (F2),

D-CAT IZ&MITOERE R L LE, Eiliz BER &
L CHIBIAOHT 2 T - 728 2 A, 4R L oM
FRICH D, WKL LELEOHBBERICH S Z LRSI
72 (£3)e TNOHOMERIE, FERDTE VIT LR KINHERE
AN B A, MEEICER 2 ZE L, =9 b
LI LERLTVA,

3.4 EREEEEE C1LEITE

FERIEREEIZ BT BALHEATEI ORI R 2 MG T 2 720, %
1 TRLEEIIATEI L1 [$5] ERZELE-AR
LRET BHE L] B L ANZILEL 2 WiEE L.
FEREALREZ R & THALBEZE A, AL RPBAE R & 72T 7.
FACBESER 2 M AR E Uy SRS BI85 8
F 2 EA IO W TSI 2 1T - 720

BOGLRVEO B N 2R ER L L Thfiatr 217 -
7L A BREMEMERORESAEMHABITH 72 (F
(1, 158) =285, p=09). HBELHEZEZ 35 & W% L7 AN3Z
I THRWVWALY b HCCGLEREOH R E o7z (K1),
72, Money BEERREICB I 202 HELEHE LT
AN EAT 5728 2 A, RN O ELEETH
572 (F(1,158) =556, p<.05)

F1IWORLAzE DS, AL T2 A LANEEE
) THRWA LD H Money B HIRARE DG DA -
2o Brnini RIS B A E A ERER L Lo
MEATo72E A, G MEREIZ BV TR IR
DMEBHEET (F (1, 158) =1442, p<O01). EIRiHE
HEICBWCHEMIITH -7z (F(1,158) =282, p= .09),
L2 T2 LG LAANZZE ) THRVAL D ST
W & RIS MR DB S o 72 (K1),

S 512, Stroop tEIC BT AR E =7 — A ERE
BeLThiotziio7z 25, Ky MR & Stroop
IR ORI EE L CHBM LN ORI RV FETH - 720
WAL AT HEMELZAIZZ) THEVWALD HRE
WS BRH o7z (K2), Fy FEROT T —%

R2 FHsCHOGIEHRE. Money BIRFRRE. Stroop . SFEmimERE D & DHRER

1 2 3 4 5 6 7 8
1. &
2. BIMECE —.422*
3. Money&Ei&X —.391* 421
4. XETRAGHE —.212" 278 214
5. ERmiEtE —.441* 490 355" 357
6. Kv MR - BSS b521* —498* —373* —255"* —543*
7. Ry K- 75— .090 —.144 —.136 —.047 —-.173* 287
8. StroopBIAR - BFfE 535" —.481** —359* —262** —481* —.649* 121
9. StroopHAk + IT7— 323 =361 —314* —117 —.239* —.382* 125 724*

“p<.01. *p<.05.

#*3  Fhp & D-CATRED AR & O1ERERE

1 3 4 5 6
1. Fip
2. frEE FE187) —.629"
3. REELE E1&7) 356 —.198™
4. fF¥E FE287) —.609™ —.235™
5. REeLE (BE2817) 279  —.325" 226" —170*
6. fE%8 (B3 —.565™ —.249* 881 —.140
7. REELE EBIHMT 376 —.423" 281 —316™ 609 —.234*

*p<.01. *p<.05.
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20

OL&wn
16 od3
12
8
4
BIMECE  Money EIEEK X FAHG =Xk

1 BMER. vx—ERE. SEMGEREICH T 2ERE
{EREDZTIR

70 oLz
60 0¥3%
50

40
30

20
10

Kok BFE Stroop - BFfE
2 Stroop ZREDREREIC $H 1T 3 ERBILHEDTIR

DWW FHALBEZER &AL EIF L ER O RS HETH

o7z (F (1, 143) =6.714, p< 01; F (1, 139) =4.80, p<.05)o
THALKE &AL BIFEHEZ § 4 L RIE LA LR E RS

L7ZZAED T —EH%h o7z,

D-CATIZBIF S 1 ~ 3R fTOENEThO/EERE L R
HELEIIOVTOURBAKLE LTHMmIiair- 72, 4
HroFEF, RITOEER IOV TR ZE R O H A
FETHo7 (F(1, 158) =612, p<.05; F (1, 158) =7.92,
p<01; F (1, 158) = 7.79, p<.01 ),

BWRL72L )T, B A 35 L& Lz ANIZL
WERELZANE D QEERDV S o7 B 1RITLE
3HMATORE L LEIIOWT, EELHEER ORI A
THholz (F(1,158) =11.33, p<01; F (1, 158) =11.15, p<
0o RA4HTH T L OFRITICBIT L REL LET
Hbo FEIALMEZTHLEMELZANTLZVEME LA
IDHRFEL LFEIE o7z, X500 F2RITOREL
L#IZDOW T M HALREZE R &AL EOP bR O %D R0 H &
T (F (1, 143) =413, p<.05; F (1, 139) =469, p<.05).
3FHATICB VT T LI ORI RAF B TH - 72 (F (1,
143) =313, p = 08), FHuLHERAL LI LHEA 3% & 1Al
BLIEANTLRWERIZLEZANL Y BEE LENE D - 72,

4. £ ¥
AWFTED HIGIE, B—12Mis I B ALREAT NS D T
S5, Ly IS, AL TEN DRI AR 12 KT R 72

WEERRIT A ETH o720 H—DOHMIZOWT, Aif
FEORRIE, BER T HACHERAL LU LR 2 9 Ktk ht

300

Duhu
250 O¥3
200 —
150 — —
100 [— —
50— ]
=3 fE¥E 2 E%E 3

3 FEEICHIIEBREHOMR

AT ZMEL D DDV L ZR LTS (G
123H)o ToZehb, ZRRFEZNLICONTRA—
Fr v T Ll %250, FridEshedsunilibh
bo Flow AWZEIZB VT, FHULHE &AL RIF EhEE 35
EHELZANFLZVERELZALDDEITSH 720
COZLIIFHEBEMICA—F v v 7% LT5 ADERIL
TWARVWAIDIEWI L 2EKRL, B BRcThiri
PZ EALREATENZEEIL L T b b,

EZOHIZOWTHRE T ZHEIC, T3, EiliE Bk
FEEDBRICDO W TRz, RFFEOK R, Fl2TH W
AT & Money B X FHE, St i8I 4150
AME <\ Stroop HHIZBWTHM AL, =5 - % <,
D-CAT fFEICBWTIEERD AR, RELLELHW
CLRRLTEY., Mt wEREEREIIK T2 L
ZRLTWD,

DT, HEAE THL A RO K ALREAT B AR KB
BEDIE T 23T 5 Z L IZOWTHE L7 BIFFEOREH
. NS OEHTEIO D B, B O ITEELIE TR ORI R
PRETHD I L 2R L7z, BRI, ORI % 3
HEMEEIZFNE LV X ) & it EiEE, Money
B EIEE, ST - BRI O W SRR REIC B
HIEENE Do 720 T2 @ Stroop BEEHIZBWT D,
LM Z T A2z enE Lanielh & b & EZR T IC 8
T LD 0Tz, SIS, @ORB LA 5 2 i
D-CAT fFEIC BT 21EERDL . WL LEL KDL -
oo TNHOT LG EELHE 2 BHEMNIAT O K
WIRBERE IC B 2 AR FE O BGEDR U CRIFCH 5 & »
A5 (G 2 %348 o

AR TIE, INENZ RO IEERR TR 375 & & RS L
METLHLZ) THROBITEREN RO NV LATR
ENTVEZ NS, EEMLIEE21TH LIk
BTZ2EBESES EBETE S,

JNH (2008) (&, WNESISHE D FRABSRE O ZE Z FH T %
KRB E T IVIZ BN T, AR WRRARRBE R ATEIRRZ
ERAOWCHBTLZLEAHBHMLTEY., S5, £H L1
PRI AR RE DTN EN B IC L > TRESIND LA LT
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WA AN AFTEOR R, EEBHLREATENIC O W TER O
MTHOIDETNELFTLHDTHo 7o ALHATEIEHE
RIZHERENDITETH V. THUIIEBLREICAHTIY 55
77 FHALHERA LRSS 728 X —F v v TOJHIC
BRSNS, T72, ALBATENIATEEEC X 2 MR RE A
RELEGTHTETHY . 29 LATEIA BB SIS
ZEid, HA, BIEEERREZ G ST D 2
ERFEIRT Do M REMICIERE T 2 BilE KA R L

LA ORRIL, BENICA—F vy 7RI LRV

FTRTBADEL, FT7h2TD5ANEE)ITHEVALD D
FERIEBREEDE T L TW AW 2R L TE Y., Ik
W A —=F ¥ v 7 F T OIALHATE D, BIE
HNCALBEAT B 2 47 9 NITHTEHEERRE O T A BIE S b &
ERCTE %,

72720, AHATEI SRR RO T 2 BIE S &5 & v
I B I I LA TENIC B E S 72 b 0T, b4
T EHEATE 2SS R B IS T T BRI E A ETRE N
Bmolz, LA THALMER LI Lhix2 32 NixEh
ZLZWAX DD Stroop D Ky MIRICBIFA TS

—FNE L, DCATIREICT A RE L LEXSE - 72

L2 L. ARIFFEICB VT, T bbE et R e 2 3 2
FEN% L WEHZHARTHERPIE RIKD o 72, The
Ay ARWFFE TR S 7z T HAbRE AL R RS X 23R 1
EHOREE R INL DT, SHROFEM BT AL E
Thb, F/o. L Z T ML LeWHICBIT 59~
TIVEIR Y D3 o720 TDZ EIF. RFEICBWTRE
NIALHATEI O R ICEK T 2METH Y. v Tz
W L CHEMNT2LENH LS9, 2. RO
HHEFEE. ERRZ L V) ROBICHRENICSIML T 5
A2 THY. 9 L7z N2 IZFEARIIZRAAIEERE D muv
HFT) =BT AHERDbNS, SHOBEIE, 2L
BZBN v N2 58— R0 2 S ot & o A bhEAT
BOWREMTTHZ L TH 5,

AIFFEIE. AR, ZESA—F 2 v 7. 77O
WALBEATEN 2 RO TV HIICH B L & KR Tr 7%
BEICAT) L IEERIEREOIKN T 2 BE S5 2 L %
MLTBY, TYF - A VY7 OB SALHEATENIZEE
HREREICE s THM R TETHD L VWA D, 72, Ik
RIHEBE DR A FHIIT 5 9 2 T NHOKFHE 7 Vi
HUTHDLZEIRBENT,

B

ARFIEZ ERT HICH 72 ) THEZ W72 072 A X
b Y= EIRE Y 2 LS. AR TH W
BRO—FITALHEE Y R R E A ERFEE O T

b SN MEIIIED TR KRR FIMHHRTER 20K
BEHLERRZHEEICLIDZLOTHY, REETHHIE
BEZHEBIUOKRSF — 408X A L R EE R,
ZIMMEROE S A IIEHL 3.

(51AXHk)
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To makeup in public places has become common recently in Japan. In this study, the consciousness both the
doer and the viewer of such behavior were investigated. In Study 1, the correlation between the behavior to makeup
in public places or not several psychological scales were investigated. As a result, such behavior was significantly
correlated with public self-consciousness, public other-consciousness, and the frequency of makeup in daily life.
In short, those who are highly concerned with self and other’s appearance, and those who makeup in daily life
frequently tend to makeup in public places. Interestingly, Study 1 found that to value public manner and shame
weren’t correlated to such behavior. In Study 2, the difference of the viewer’s consciousness by generation of the
doer and by degree of makeup was investigated. As a consequence, participants rated more negatively to makeup
heavily than lightly. And, participants rated more permissively to same generation than different generation.
Within different generation, they rated more permissively to lower generation than to older generation. This study
suggests that to makeup in public places isn’t correlated with moral and shame. And consideration on the factor of

youth will be needed.

1. #&

bbE & 1%, — I o THEN D OEELRITET
Hb. FEE (2001) &, bz [HLHEHA=HEILOF
EHICIEOWTHER IS ZICEMMWICFERZMA T, RN
WCHHAHMICD ZENETORGEIRLZ2HRICRA) &
TH0DE] ELTWwaY , ZZTERERTVS X
IS, AP A 720 Tld e S A TER 2 B F
DT TH D, TOZEERTHIFRITVLDO0ALND (e
g MRHE - I - BT, 19832 AT - R - Sk, 19857
I - B - WE, 1985 5 - BY - IR 19850
FU-EARH, 1990°) o ZRHIZX B &, {LHEATENZ [H+
FEHE o 15| R THCHERACROTRLE |, THEhxE
~OWA | (B IAR AT, 1983) , RN LA (51
AT, 1990) & v 2P AR &, [THEE MO P
2 [EHBEOTI | 50 LTS B2 D& (e
AR -/, 1983) R [V r€—varv], [RoD
B (I R - HL 1990) Evo ZexfEHEIRI R R A
FTAHIENPREIN TS, B - UK - &5 (1983) &
ZNDH 2OITMAT, [H 2 R AT, [H
FRECHKLEE] Lo 2 bOEIIER T AN AR L
TWwb,

DX HIT, ALHATENZ IS ARIRIE, i E R &
W) 2ODMAEAETHEENTWS, &5 (1993) g,

il

Consciousness of makeup in public
places.

Mayuko Shiota

Okayama University Graduate School of
Humanities and Social Sciences

EREIC & o TR S N G BRI I bR IcfE o s b0 L
LRI SN OB Y, FIEPEN, HBHEIHRA
Wb DTHDBEBRRTNE T o 5 HR) R RRI 2RI
BT, ARBRIIAWEHCBTHLNELDTH
LEEZOND, ALNEEZ T A ANITE - Tid, {LHERTOHHE
DF D FEHIAW R DO, (LHBEOFHIZAN LD LIRZ
LNTW5, REDLALHBROEAZILT S LIZL-T,
EHHEZOTRR G DEH R EONANIEN T LS
—J5, ALMRBROBEEZME IR TS 2 LICX > THCEHR
WROFTIERLTEBIED LA DX NFRIEIE oL S &
EZHTENTED, HHE (2001) 1, fLhE2FARYZER &
AWZe 2 MR, MZEHEZERTLBEOXA v T
VOB EERIZLTWS ERRTVSY

LA LA, ZOBMICHTIIE S 2WITHRR NS
X otz BHRNZADTE Vo 72822 M TOILRE
TEICTH Do BIBD X H I, ARALHEBRIIFAZERICE
WTHROND D TH 728, AWMEMIIBWTENE#H
BEELLEVAHITEIEANATEbNL LI ko &
DIFEIF—@KTH S EWMYIWKENDE X H TR,
FNICHET LA LITOND LI o7z, R
(2001) 2SEHEHNO~F—ICHT 5 ERNE 2T o7z &
22, BENTOBIZOWTHRESTRED 660%0° [
V2L, TR ERELTWY o S (2006) 1%
Z D &) AR T OUAEATE O FF 2 OffrE & et L7z
R, ARGE CTOATEIOFFAICIE, A0 R
SN E SRR A E SR BT e ALY,
T, RGBT LT EI 0T AZEOERIZ ED
IIABRBDHEDTHA ) Do ZHIZONWT, LEFMITH
MUZRABEERIT- RIED v, 22 TRIFETIE, K
FhRERGEE L TEOPOLHEREL AV, NSRBI TO
LHATEY 2 e 2 BN AR5 WigE 1) o ARG,
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AR A % ik, 2006) 'V, ATEIHENE (IR - KB -
i A - HEEE - TBE, 2006) P, WK GkBE, 2000)
SHEER (EE, 1984) Y, hEEE Gk 1993) ¥,
ARV GFHE - B R, 1987) Y @ 6 DR EEH
Wb, NATTOITENCIZ A~ ) — 2 T3 2 B =R
R, FRUGER LB U 2MEiEs &b MET 2 &%
AbNb7d, frEpikiE CEFMh, 2006) , MR OkBE,
2000) ZERH L7zo AW BE =R CEIR, 1984) , b =ik (oL,
1993) IZDoWTIXLATIE 2 A, S 5IMBFITHTT 5
DA WET HR NG G - A, 1987) @95, it
BB + BOBYER B & A B3 R E 23R L 720 2
LT, HEmRBAT2 %2479 BIZHDICHEERRO WA
MZBEHLTWS (K, 2006) W) WREMEDE 2 b1
572, AR (HK, 2006) ZHRH L7z

2. &

2-1 %A
2-1-1 F&

BEHAE 19~ 29 5% (M=19.65 %, SD=130) ®K
144 % (PR 130 %4, B 14 4)

AEARET EMITLLTONE THEK S Nz, OB
AREE (K, 2006) 113 H, @FfT#hE%E (FEIT,
2006) 5KT-203HHA, @REM (KB, 2000) 4 KT
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