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Vitamin E functions as a chain-breaking antioxidant that prevents the propagation of free radical reactions. Recently,
vitamin E has attracted much attention clinically because of its potential to be a very useful drug, and has been widely studied
for its anticancer, anti-atherosclerosis, and anticarcinogenesis effects. On the other hand, vitamin E is unstable against light
and heat. Chemical modifications such as esterification of unstable organic compounds are characteristic reactions, which
improve their stability, bioavailability, and pharmacological properties, e.g., the esters of aromatic compounds have been
used in folk medicines. To overcome the shortcomings of vitamin E, several efforts have been made to synthesize vitamin
E derivatives by chemical methods. However, little attention has been paid to the biocatalytic modification of vitamin E
by cultured plant cells. We attempted the functionalization of vitamin E by its modification through both biocatalytic and

chemical procedures.
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Nanoparticles composed of biopolymers have received much attention as a useful material applicable to a variety
of industrial fields. We focused on casein proteins, which are associated and assembled into an organic and inorganic
supra-structure. We2 +could prepare nanoparticles of beta-casein coupled with polyethylene glycol (PEG) by changing pH,
temperature, and Ca  concentration. Since the obtained nanoparticles were soluble at body temperature, we tried to produce
calcium phosphate as a cross-linker in a nanoparticle. The obtained particles had a diameter of approximately 100 nm at pH
7.4 and kept stable over a wide range of temperature. Phosphorous could be detected inside the nanoparticle with XPS and
EDX measurements. It was also found that nanoparticles were disrupted by lowering pH from pH 7.4 to 4.0.
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Parabens are alkyl ester derivatives of parahydroxybenzoic acid and are widely used as preservatives in cosmetics, foods,
toiletries products. These parabens are essential for keeping quality high in the perishable products. However, parabens are
known to present a very weak contact allergy to user’s skin. We attempted to construct a series of sterilization agents for
lowering preservative in cosmetics. These agents have dendritic lysine peptides structure as a spacer on a polystyrene bead.
Peptide immobilized beads are also effective in reducing the pollution of wastewater. The surface ionic property of the
beads is polycationic due to numerous o- or e-ammonium groups. These polycationic beads were interacted with anionic
liposomes, the liposome leakage activities were increased with surface charge density and generation number of oligo
lysine dendron groups. We tested antimicrobial activity of novel surfactants containing dendritic oligo lysine groups for
confirmation effectiveness of numerous ammonium groups. It was revealed that a series of surfactants were active against
Gram-positive bacterium (e. g., Staphylococcus aureus) than Gram-negative bacterium (e.g., Escherichia coli). These results
suggest that the peptidoglycan layer of Gram-positive bacterium cells is interacts specifically with ammonium groups.
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Study on sterilization agents for
lowering preservative in cosmetics

Junko Kuwahara®, Kozue Kaibara

Faculty of Engineering, Kyushu
Kyoritsu University, Fukuoka Institute
of Technology
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We have developed photoluminescent stable silicon nanocrystals (nc-Si) which have attracted great interest as quantum dots
due to their nontoxic, abundant, and low-cost materials. The nc-Si particles show visible luminescent properties caused by a
radiative recombination of electrons and holes in the Si-nc. The emitted colours can be tuned by changing the size of the nc-Si. In
order to know the limit concentration for cytotoxicity, we investigated the response of HeLa cells. We detected a toxicity of nc-Si at
1,120 pg/mL. We suggested one of the mechanisms that nc-Si can generate oxygen radicals and the radicals were associated with

membrane damages.
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Luminescent nanocrystalline silicon
particles with biocompatibility for
cosmetic application

Kenji Hirakuri

Department of Electrical and Electronic
Engineering, School of Engineering,
Tokyo Denki University
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WAHZ v F ¥ 7B Lz SEER Sy 5) 0 7%
JAWT, =%y METH 5P 2-9[Qem] D p T
vy avFy 7 (EHH (100)) % HE99.99 [%] 47



4 A7 BRBRICASYy Y 752 L1250 HIEPT0.01
[QemlDpTE 2V 2 ¥ HA (1 J 67 (100)) E ) 3 v
FHIRIEL 72T EILT 7 ASIOx RZ L L 720

A%y 7Y v THORENZ, TV TV H AFBA IS
T1100 [C]T1[RH] OB ZAT 5 720 T OB
BWT, #HEICEINZYY) T VEFERT VEFDEAE
WCBBIL, SURTFARE VETF2ID ARG HEET 5,
ZOBBEEFRET, SIBHNICRT Yy K=F8h/izv)ar
FIRT 2R LIz SOLEERENZFTY F=F Y
) aryF 7 RFOY A Xk, #30 [nm] TH o7z, BLRL
BOWENE, HF KR OZELNHEE LR 7% SiOx 4 B
F U720 BFIRIZZ o 72 ne-Si % AP A KPS HER L T,
ne-Si 7B A VE R U720 AR TER L 72 ne-SiFrii
BRORNEGEEZK 21K,

otk 2 ) 3 v oMl EEE % G S 5 729D 125
BP0 F 7 V) 3 ViBEE LSS TR ERBRZ T
2o 7/ v aroEARIE, 11.2~1120 [ug/mL]l & L7z,
A AER L 7o, el (HeLafile) 2 6EH L.
WM EEE O&M & Lz, MRHME MR &M%
F1ITRT,

3. # R

BohizF/ v a k2 EFEEIC L ) BIg L.
Z ORGSR FIRAE6S [nm+15nm] DOfyFH3BILE S iz,

Cooling water

{EHEMBEMELTOERTERER T IRET / RTFEFRDFESR

C ORA & AR BRI A S &7z, MR R
t b7 e SHE MR HeLa Mg 2 v 720 C oMz, <
VF 2T L— FNIZ5x 10" [cells/welll Z#HE L. 10
[% 1 DA & LAY E 2 %301 L 72 Minimum essential
medium (MEM) % ¥ 2 & L <. 37 [T 5 [%]® CO:
BRI TICB W T48 [ |52 L7z, otk B
FWZIWY R &, ¥ o VTRl AR & L T25
[nm] OH A X% L7z ) 3y kT %28 [ug/mLI 25
280 [ug/mL] F TORETE#EEE & i@ mL., 37 [T,
5 [%] D CO{BMBREE S FICB VT, & 51248 [HE 15;
L7z 48 [ JoB I VT, ;2 vy a sk
T3 HeLafifBNICE S ICHE STV 5 2 & 26
WBISMR L VR L T b, BIEE TIT, MlRNICARS
NDRTHREE L, 1120 [ng/mL] F THER SN TWwWA, F 72,
HERBHAE 2R/ 2w CHELME, 2> b
— Ve LTI L7,

F 7 2 3 VR IEES6 [ug/mL] O % HeLa Mgy
ICHLD GAA, 48 [REf1RE L. €0k, Milior etz
B X VEH L 720 5/ ) 2 Uk F &4 HeLa iz
BIUWIML T v HeLaMifB OB % SIS S 2 & O
(AR R O HOME 2 R L7z (0 3), 48 [ 12D
ML, ZELTHEIBLTWSEZ L3005, S5IT, &
MG DIEF 7 ) I RF2HOFRBIESIN, 20
K COMBBEYED X OFBIFEDS BIFCTh 5 2 L AVURIE

! = C\j
RF power source RF electrode
13.56 [MHz] -

[=]

Matching Box Si substrate

Si chips target
p g /

80mm

B1 2Ny 2RKEBRESWTICE -7y bERA

REBR
BEBICES L % nc-Si HEUER

TEBR

F1 fHRREERM

#hka FEEMIE (HeLafmiz)
¥E&E®R | Minimal essential medical alpha (MEM-a)
WEZM BBE (37C, COz2:5%)
ML 12,500 [cells/well]
REEMRE |48 [N]
EHEEF | CdSe (QD), nc-Si
BRAINE | 11.2, 112, 1120 [ug/mL]
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nc-Si
A
=

3 nc-SiHFDEBE & UHIIE

ANz,

FoTVaAarvRTFORBSRELTH ¥ a kT
ERS&THlL L e Lz L b H K3 7 4 (CdSe)
BT % B, JRER - BRI & AT o 720 SRR Y KR BE T,
ne-Sik X OFCdSe itk & 12, 1FI1Z100 [%] D% E M % R
L7225 1000 [ug/mL] % #8 2. % i B T BAFE 72 B A3 BL
N7zo ne-SIRLFTlE IEMEFED60 (%) FHED 2 D1t L
T, CdSe Tl 2l E R L7z (K4), ZORRLD,
ne-StRL T EEAME <L M T A2 R RO &
IR E N7z,

WIS, HIERB MR %2 & A ZIRE TR E SN MR
&y MTT 7 v A RIELEAEW A 11 O TRE L2E
WE KT 2 W20 Ll F2%mL, 37 [T 5 [%]®CO:
[EREETRBSE, £ VBT, FL—F1)—
5 —T450 [nm] DWEIEEE 2 & 5 L - B % %
PO & U ze MIMRAERRIE, T RTORTRELC
WMLTaryra—VEFETHY), NS L%
RLTWD, F72, F/RTHPAEESINMAEIC, UV
AT L2 LT A X (ZOEBRTHEM L7259 A
1323 [nm] TH %) (KA L 72kt DFOCE RS 5 2
ERTETVD, ZORNMHEITHRAREIKFLTEY,
5.6 [ug/mL] Bl F D #EEEIZ BV TRENIEI T T b WL CTiE
BICHEETE TV D,

4. E &

Z 2 ETOMERRED S, FEEMET 2 V) a v ofiiig
PRI D TRV Z LA L 720 2 Hd, ne-SiA¥Siot
FEOBRINTEY ., B OLEERATENE %Kil T
BRTWEZENERNEEZER BN L, CdSe kDI T
JRFMRTIE, B X o TREFANEE L L. Al
WBEGRDIENMESINT VD, ZD720, R T

140 M si
120
100
80
60
40
20

Mitochondria activity [ % ]

o

11.2 112

1120
nano-particles [ ug/mL ]

4 fRlREMEFHMEERIER

O ENVEZ BT 2 LB D %o

B

RIFEE FTTHICH70, BRELEDNIZEFE L
WEEANT A X MO Y =R IR 2L 9,
MR B BRETAM (233~ 2 J R 2\ 72 72 & F L 72 D s
EHEY v 7 —WEFERT INAR e A I & 72 L £ 976

(BE )

1) Sato, K., Hirakuri, K.: Influence of paramagnetic
defects on multicolored luminescence from
nanocrystalline silicon, J. Appl. Phys. 100, p.114303
(2006).

2) Sato, K., Hirakuri, K., Iwase, M., Izumi, T.: Fabrication
of highly efficient full-color electroluminescent device
composed of nanocrystalline silicon, J. Nanosci.
Nanotechnol. 5, pp.271-276 (2005).

3) Barreto, ], Peralvarez, M., Rodriguez, J. A., Morales,
A., Riera, M., Lopez, M., Garrido, B., Lechuga, L.,
Dominguez, C.: Pulsed electroluminescence in silicon
nanocrystals-based devices fabricated by PECVD,
Physica E 38, pp.193-196 (2007).

4) Sato, K., Kishimoto, N., Hirakuri, K.: Enhancement
of electroluminescent properties in ethanol
dispersible nanocrystalline silicon particles, J. Nanosci.
Nanotechnol. 8 pp.374-378 (2008).

5) Sato, K., Hirakuri, K.: Influence of oxidized layer on
operating voltage and luminance of nanocrystalline
silicon electroluminescent device, J. Nanosci.
Nanotechnol. 6 pp.200-204 (2006).



FY) =7 ZRINHEDOWMEMERICE>TRONS
PBLDUR AL E D VIR

] LR 2R e IR e R (BsR)

il ey

s

Development of novel drugs has been achieved sometimes by microbial conversion of secondary metabolites. For
example, hydroxylations of compactin and vitamin D3 by microbial cytochrome P450s generated well-known commercial
medicines, pravastatin and calcitriol, respectively. Thus, novel materials with useful functions for cosmetics or food additives
will be possibly developed by bioconversion of secondary metabolites. We found that bakers’ yeasts catalyzed the reduction
of an aldehyde form of oleuropein agylcon (the substrate) in olive leaf extract. We isolated the substrate and its enzymatically
converted product and determined their structures by instrumental analyses. Both of the substrate and the product, a novel
alcohol, exhibited a pronounced antioxidative activity in a DPPH test. It was found that contents of oleuropein and its
aglycon in olive leaf extract vary with variety. One pot conversion of oleuropein to compound B catalyzed by a combination

of B-gucosidase and yeast cells was achieved.

1. #&

TRACHER ORI HEE LT, MAEWIC X 2GR
TILEW Z EERRIL L, BRIEMSIICHT 58230670 T
Who K112, EESELTHED S WIZFAE X
NTVBLMAEWEROH 2R LIz, &R LT T
INA % F ¥~ (Pravastatin) &, A % F ¥ %O ER MLE R
AL L CTIR7AEN SRR TR EN TV LA TH
BB, B Penicillium citrinum DSEFET H T 237 F
> (Compactin) % Streptomyces carbophilus ® T 3% % J
WBIAMERIZ L > TI VAR RALEWITEHR SIS
ZETRBMLIEE 2" Ay MYt — ) (Calcitriol)
TE MBI EO AV T AERO BH RG-S T
WHLILEMTH AN, € ¥ I Db DILEEHITIE
BBDOAT v THLBETHo 7205 L, KIERIE- 2
Vo x YR 1 ATy T TOMAEWEREZMEL L7722 &
THEHSATVL Y, 2Dy L—TTY, HH VA
&L TomBEHAE S M0 A G E o RE
DBRET, HWEPAETIHBUEW 72 =T X F ¥
(Phenylahistin) % JUHL & Streptomyces albulus H % O
BEBLEE R CILET 22 L2k ), FeFu7o2=5L R
F >~ (Dehydrophenylahistin) N E#|TEX L 2L, X5
[ZZDZEWZ L) A A EEEARE I BA L, BE
HOA VAL NVISHET 52 L 2SIz L " B
18, AMEEWOERFKIZOWT, TAY ADONYF ¥ —Hl

il

Characterization of novel antioxidative
compound produced by microbial
conversion of olive secondary metabolite

Hiroshi Kanzaki

Graduate School of Natural Science and
Technology, Okayama University

AT X BEIRMEIIEfTTbI T2,
ZOMBEEE 2, MWHITE TN IR EDIC
DWTHAEWOMIIZ LY, ERERELEWITZIRAT] hE
ThbeEz, WEREITo7 ME LT, MILK¥%=DOH
A, b HLENENGE, BINEFEBX THART
DEFEDIZEA LT TWE Y — T %A THIZER
T L7zo FORER, ) — TR & 8 U FERE LA
TAHIEILY, FHomBLtEmrERTL L 2]
LM L7z ZOFBULEWITE ) — T ICREICEEN
A HEHER A Ly a XA~ (Oleuropein) ®7 7)) 2 ¥ (Jii
FNaA—=2K) OT7 VT FENRe FuFdy 2 FILHRERIE
TEMWINIALEWTH Y, V) —TORFHED L LT
monTwhwHiBbtaEmchs (IK2), FLARILEY
BPILEEE AL TBY, 2o =—7fiEnrs, b
PEMEMEE LCoFMEEZE L TR RV,
Peo T, REIZBWTIE, ZOHBALEY DILHENFE
MELTORMBEDOWRENEZHESL XL, PiBRILIEEOREM 2
Mt 5 & &b, ARMGRBTEORRZMA 2L %
HEyE LCHEML 72

2. ¥ &

(1) MERMLEMERIE

PUERAL 15 P 12 1,1-Diphenyl-2-picrylhydrazyl (DPPH) #:
3 &£ U'BioVision #1:® Total Antioxidant Capacity (TAC)
Assay kit 12 X 0475 72,

(1) -1 DPPHi%

KB EOREFNTH LT ANV VS b
1) 7 2\ (Sodium ascorbate, ¥ % 3 ¥ C) & PRiAMEDIHEILY
BoOREBTHDa- b 27 21— (o-tocopherol, ¥ % 3
VE) % KB E L7z, 1200 M DPPH 25 L (final
100 uM), 50% MeOH 225 uL, ##fizk25 ul, A in 50%
MeOH (FNFEDILEE - 10, 20, 30, 40, 50, 60 pg/mL) & 96 /<
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(ML-236B)

//'l,.

(=30)

Psudonocardia
autorophica

Pravastatin Na salt
SR A BRE

i,

Ho'

(AL v -KIEHLE)

=

HO OH
Vitamin D3 Calcitriol
(B BHRERRE
(o]
(o) Streptomyces P
WNH NP N albulus N NH NZ > NH
— ) HN NS ——
HN NS — T
W_Y_ (FLLK) I
o

Phenylahistin

(Z)-Dehydrophenylahistin
58 A7 MR 5 PR E A

1 RARBARICEMOENERIC L 2 FRMEEED]

Hom
o]
0 1"
HO 2 COCH;,

X
(o]
HC
0 CH,
L EMA

TveA T L= MR TEIEEZME L, WL DR
DOEE A b PURIL)) %2 5l L 720

(1) -2 TAC%

A TR, PRBRWEIC L ) Cu” psCu I S R,
ZOCu ¥ L — b LARIEIRTIORE 2 MET 5 2 &
WX DEMEZEM S 5. BFffildo- b2 7 = 0 — VERk{ES
W)TdH 5 Trolox 24 & (nmol) KRB Z & TIio7zo M,
1 nmol ® Trolox ix 2 nmol ® Cu” % @ILT il 2 AT %,

it&¥B
2 /SNCBBICLIMIESNS 4 — TERD)OEMERRIS

(2) REBOELZF)—TEOFLyOXS EELE

MEFEDLER

HARTERE SN T ) =T WiicEEns 4Ly
AV BIOZOBBLEWORZIE L7, M OER
THOW TV y # =z, v~ ¥F=uffi, Iv=a
VHEOIEERREE LTHW 2, SR 7B 2L, —
¥ = WVICERE LT ERE L2, Bohzmbiy
HiZEEINsFLouxf vy BLXOZEOT 7)) a2y (b
HWA) &K% ODS-HPLC Tillsg L 720 HPLC 447 &4
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BRIZRTHEY TH B, H 5 4 :Inertsil ODS3 (5mm),
$46x250 (nm), # 7 A 1 35°C, K » 7t HITACHI
Pump L-710, # Hi ## : HITACHI Diode Array Detector
L7455 (200~400 nm), ¥ABER : 60% MeOH + 0.1% TFA,

Fiead © 1.0 mL/min

() FLoaANA L LS5DLEYBDT Ky MERE
DIRE
®B-7IaL & —EiFMERIE
B- 7V 3 & —i % 1 p-nitrophenyl-B -D-glucopyranoside
(PNPG) % HH & 3 % pNPG o fRIEYECH & L 720 BEFRTE
T 1 unit ®EF%% pH 55 OREEEEE R, 37COFKMHETTS
mM pNPG % B & L T304 MRS S &7z, 1M1
umol D pNP # ) § HEHR R & L7z,
@F LyaxgS > 5EEMANDE TV 3L IVERIG
ETNA LY uARS ¥, BT —E Y FRSER-Z V3 Y
F—Erx iz, 19mM A4 Ly a4 ¥ (EXTRASYNTHESE
#8) 14.5 uL (final 11 mM) & 30 mg/mL 7 —E > FHI%pB-2
Va5 —+ (TOYOBOKHE) 275 ul. (final 33 mg/mL) |27
BARERIMLCTEATBHul & L, 37C, 160 strokes/min T 24
h G &, ODS-HPLC/#T (fefFid & 1 1I/RL72) 12X
> TILAWALERDEREZIT > 720 pHOREZMFTT 5
B2, 50mM MES buffer (final 10mM) 5SuL #fH L 72,
@A LanS Lo bEMAERIALEMBADT LK
v NEERERK
TRED 3 DD JUGIX TOEHZ i ATz
I. FIORLR-7 VY F—X¥ e VEERET24 h S &
W7z UGB X
0. B-7 VI Y ¥ —ET2U WSS &k NYBREE
WML TE 51224 h Us S E 72505 X
M. /SYBEREOAT24 h BUS S8 72 5B X

19 mM A4 Lo a4 »725ul. (final 11 mM) 1230 mg
/mL B-Z Va2 ¥ —+¥1375uL (final 3.3 mg/mL) & 7%
BKR38T5 UL Z M A THEZ V2 Y WAL 47 720 73 VR
(Hy 7 — X41#) 121.875 mg (final 15 mg/mL) @M L 72,
ENENOISX % 37C, 160 strokes/min T24h or 48 h
A Fax—FL, @LTHEC Lo TN UEEREE Bl E 5
HEXw7o1%, B E HPLC Mt L 72,

3. % R

(1) mEbEM

(1) - 1 DPPHETFHE L /B LEM

3WRT LI, ILEWB, {LEWA, FLraA
Yidoh a7z — VP EORBLEEZ R L. 261,
Frouxg e LEWAEXT AINVE VIS MY YA
LR, ALAWBIIT AN VS MY AL EoB
BALiGME % /R L7z DPPHT ¥ 7V % 20% 75 35§ % i )i
(aM) 7 AV S b 7 453888, oleuropein A%
766, L& A 23902, L&Y BAS511TH - 72,

(1) - 2 TACETHHME U 7= mBR1LEM

TACHEIZ & 3R 72051 % Trolox 24 % (nmol) TR
FTETAINVE CHEF Y T L2565 FLrag g
2.30, /L& Bi2710THh - 726

DPPH#:;, TACHEO W HETOFIMIIEML TEBY,
TAIVECEEF YT AEF L ORS VIR
OWEMEZE, {LAWBIIEN L) BVEEEZ/RT I &V H
L7

(2) REOREZFV-TEQFLyONA CEE{LEYME

FEDLH
FV = 7UE500 M Lo mdEidid b L STBY), HA

B 7XAI)ILEVEEF ML

60 -
§ ®LA¥B
# o
40 FLynRsy
T ()
S ]
R [ o OiEaEMmA
i 20 A oL O O
in @) O
.OPD O \
(a O o-ba7xzO—)L
0 m ' .
0 5 10

15 20 EBE(nM)

3 DPPH & CFHEl L 7= B L&
Z U HWEERIEHERIK & HRFNMEORAEDEDHBMERNX ORIE
IS AL ERSRICIMEL B L TR 7



A X hAY RIS Vol.18, 2010

THHEEEIRIE SN TS, @l EOMETIEA Y —

T AF L raxR, URFEREEINTVwALEENTEY

SHOHMBWICEIN TV IALEWARF Ly XS~
DT TN AL THolzZ b, ZORHONEMOEE
TRBZ LI L7z, e LTIE, BiMEH L Tz y
A—FEIZMZ, BIITHETEEIN TS, v yF=ofl, 3
va RNl 3EE W,

K105HB EHIZ, EToMEHEROMBYICF L
NS Y EAEWAPEEN TV, 3EOF Y —T
T E, FlyaxSf YELEWADWME L B IS
Xy afEHBROMEMICR DS EEhTwDL I Es
Hotzo F—FERLTOVWRWVE, HBOBOSLt22EH
FTHIEILED, FLyvoxS AW ADENZE
L3252 LD -TED, ILEWBORRNHEELITH 7
DTG L EETH L Z L2V L 72,

Q) ALyARIHS5DIEEM B DT Ry MERRE
DIRE
Mex X OWEB LV (2) TRLER2S, 41—
TEIZIZEBEAT Ly oS YRERETNTEY, LA
WBEMRICERTH-DI2E, FLyaxf Upbn
BWREMETTHIENLT Lve ZORISIZEREAIA
iR, ALEW A DILEMBANDBEITE V) 22T v THh 5

®1 AV-—TEHBYPICETNZFLIORTI LIV ZDOT I
aNE

231nm CHEH LB A D Peak area 4 EHBHE 175 L
Y ITHRE L,

. = ~A
AU —TmiE peakg’:a%( i 10°) pe;(l/a?ena ( 1 1/09)
Ivar 6.00 1.13
by h— 8.85 3.01
Eavpin| 12.6 5.25

Peak area(x10%)
20

156

10

RIsER (h)

15 1

10 1
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%BN, FNET ARy D TEBIREPTROF Ly o
£V RIEE LTHE L7,

COFFEEHVLI LIZLD,

- T2 2 L25TE 5

RO HEE - AT R VOTNEOK T %
iz eacab

LWV FIEABZETFT OIS,
OIS EBERO B-7 VO 4 —EiEkE

pNPG 7R VER 2k & 0, B L Cw2 8 VB
BEOB-7 L3y ¥ —Eifitkix508x10 " units/ B mg &
ROOLNIze 7T—F Y FHEB-Z7 V2T ¥ —+E(TOYOBO
8L o pNPG M if P 1X, 6.99%10° units/mg Td - 720
ROFEERTRTH, FLvaxf oz iva s bicid
577x10 " units bETH Y, ZRESVBBETHE ) &
5 & JUSHE25 uL A L T8 EERE % 114 mgdm L 7
FE% 52 VOTHEN TRV, 22T, FLlvax
4 U HALEWANDELRIZ S VR TIE R L, Il
WHB- 7 N3y F—¥ RN LI L,
@A LS > S5EEMANDEE T IV IVERS
7—FY FHEB-ZF Va3 ¥y—+E (TOYOBOHLE) ©
FLomusf yEUBL-EZA, FLyaq yORD
LEWADERDPIERTE, FLoyuaXf vofi7iva
I NALDAEATAVHIH L 720

ZIT, TORIBIZDOWTR-Z VI ¥ F—EDRIGIZ
L 7zpH& SN 555 & AT D pH 7.0 TRIG O RERE
BALEBR % 4T - 720

FEVESEIRIC BWTILEW AL S B E R, Thid
L 72B-7Vvay ¥ — OIS pHA55 T - 7272
OIZLEZOND, T2, fLEWADAREIZ, pH70T
FRISRGEDS 9h % ¥ — 7 IR L Tw b DICxt
L. pH55 TIRIGHEA S 72h % ¥ — 7 TR h IR
LTWwb, 2O LX), {bEWAEEESLELCLEET
& B REMEASTRIE S 7z

Peak area(x10%)
20 -

<pH5.5>

0 60 120 180 240

RisER (h)
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@FLyanT L hrSEEMAERIEEHMBADT Ry

MERERK

T Lo ug v bEMB~OERE T Ry b TAT
ATH7D, FLmuss rhoibEmANDLEE % fil
W HB-7 NI T —ELLEWAD» SILEWBNDE
o2 it 2 NV EERED 2 FEOMR A2 BRSNS A 0
B (BUSIX 1), il % fRIER (2 S Beasin s 5 7 (BUSIX
), /XYEROAOMBERE TG 5 (FUSKX ) @
SHTHR 1T 5 720 FRIBXKIZBIT 2ILEW B O A K=
ZR5ICRLTze SOZEXD, MOAT YT T4 XK
THEEISZAT - 72 HAMEEWBOAERIZHE L Tnwb 2k
ARSI NIz, F72, RIBXTICBIFA7u~x b7 I 0%
K6IWR Lo TOZUN N TANDL, FLyag v
WPOALEMA, IEEWBPERENZZENHLNE L5
2o BB, BHOTEEY, NUBHOATER I VI Y

(o))
|

w
|

Peak area (X 10%

5 —CEHEDME L, ALAWBDERIZRD SN ad -7z,
4. £ &

FrouaxA 7 sy ary (LEWA) 258 Y EERAL
ML P72 ER L ALEM BT A Ve VEEF MY
TARe-PIT7 2 T—E Vs HBEWE XD TS
HERELTWDL I END, ZTOEME S OISR
THZEIZED, fbhRFEMEL LTORBEIHFENS,

ICEMBOEKD, L o7axXL U hbDT Ry My
AL D ERTEL LI LADT, TOFEICLS
ZiRom L K &L, (LAEWBEZ AL X A0RK
HE RS REE 2 ), FEMBAFENOEDFIT 5 Z &8
Wfrsh s,

ST, AV —TEOMBYHIZEEFEREOL LT TS
YEFOT T AVFEENTBY, HAOPEEWHETIX

I

I I

M5 T Ry MEHRIZLBZIELEMB DERE
I:B8- 70V d—CEENBEBEREARML, 24 h RISS ERICX
OI:B-JN0AVH—HET2AhRICES L%, NCBEBERMLTES5IC24hRICES €

=X

M:/X>BEEOAT 24 h RIS € 7=RIEXK
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ft&w B
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M6 7 Ry bE#H (REXII) TESNBRISERD HPLC 4thrO~ 7 5 A
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Purification and characterization of cytochrome
P-450sca from Streptomyces carbophilus. ML-236B
(compactin) induces a cytochrome P-450sca in
Streptomyces carbophilus that hydroxylates ML-
236B to pravastatin sodium (CS-514), a tissue-selective
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2) RHEAY, WK GERE, EIr28: TINRY

F v ORFENITE, FEEHEE, 111, 469487, 1991

3) Sasaki J, Miyazaki A, Saito M, et al: Transformation
of vitamin Ds to lo, 25-dihydroxyvitamin Ds via
25-hydroxyvitamin Ds using Amycolata sp. strains,
Appl. Microbiol. Biotechnol., 38, 152-157, 1992

4) Takeda K, Asou T, Matsuda A, et al: Application of
cyclodextrin to microbial transformation of vitamin Ds
to 25-hydroxyvitamin Ds and la, 25-dihydroxyvitamin
Ds, J. Ferment. Bioeng., 78, 380-382, 1994

5) Kanzaki H, Yanagisawa S, Kanoh K, et al: A novel
potent cell cycle inhibitor dehydrophenylahistin--
enzymatic synthesis and inhibitory activity toward sea
urchin embryo, J. Antibiot. 55, 1042-1047, 2002

6) Kanzaki H, Kanoh K, Yanagisawa S, et al.: Cell
division inhibitors and process for producing the same,
PCT Int. Appl, 2001, WO 2001053290



PRI TR E L O AR O A+ RIBWIERZ S S
DB RETE r I I =) U 7RO

ERCEEPNES S e Sy i)

i A 2k BT

Recently, chemical peeling has become very popular for treatment of skin disorders in Japan. Some drugs, such as
phenol, salicylic acid, and resorcinol are well known as drugs for treatment of acne vulgaris. However, the chemical structure
of peeling agents changes by oxygen or heat. In addition, their drugs are worried about skin stimulus and safety. We tried to
stabilize some drugs, such as phenol, salicylic acid, and resorcinol by making complexes with various amphiphilic agents.
We confirmed that complexes of the drugs for chemical peeling were stable against heat, and decided their crystal structures
by x-ray analysis. Moreover, we tried the ion exchange reaction counter ions of amphiphilic agents and the drug for peeling
to obtain new drugs for chemical peeling. It was suggested that drugs of chemical peeling, such as salicylic acid were able
to have surface activity and skin permeability by this method. Our finding of the complex between amphiphilic agents and
drugs of chemical peeling and ion exchanged drugs of peeling will be expected as a new drug for acne vulgaris patients.
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Table 1. Crystalline molecular complexes with drugs of chemical peeling

Complexes molar ratio (amphiphilic agent : drug)
CDEAB/Rez 2:1

CPC/Rez 2:1

CPB/Rez 2:1

BCDAC/Rez 1:1

D SDAB/Rez 1:1

D CDAB/Rez 101

DSDAB/SA 1

DCDAB/SA 3:2
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Fig.1 Thermogravimetry detected various drugs of chemical peeling (A: resorcinol(Res)
series, B: salicylic acid (SA) series) stability in the complex crystals.
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Fig.3 Crystal structure of DLDAC/p-phenylphenol viewed along the b axis.
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Fig.4 Accumulation profile of hydroquinone in the test skin
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N™- (carboxymethyl) lysine (CML) is a advanced glycation end-products (AGEs) that was known as one of major AGEs
in hydrolysate of glycated collagen. Subsequently, CML was also detected in human serum, and its level in patients with
diabetes was found to be higher than in normal subjects. Furthermore, it is known that AGE-collagen induces apoptosis
in fibroblasts through activation of reactive oxygen species and MAP kinases. Therefore, treatment with AGEs inhibitors
may be a potential strategy for the prevention of clinical diabetic complications and skin aging. In the present study, we
investigated the inhibitory effect of natural compounds on CML formation to discover the candidate agents for the new
AGE inhibitors. In this screening, rutin, astragalin, quercetin and gallic acid showed significant inhibitory effect on CML
formation during incubation of collagen with ribose, thus those compounds may be candidates for the new AGE inhibitors.
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Phospho-p38 antibody, Rabbit polyclonal anti phospho- 12, Native-collagen . CML-collagen i&{ (ribose &
(JNK1+]JNK2) antibody, Mouse monoclonal anti-B-actin native-collagen DR EGH W Z 7 HM A Y Fa2xX—=F L7z
antibody % I\ THT - 72 ?) b L<IE, CMLA K ELEY TR L 72 collagen &

i (CML-collagen % #H# 3 % 4 T 12 CML B BB L &
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WCCTREER 8T 74 JICTEM L7z T, 7897 +4 MY v 7 2 Tldnative-collagen # W 7235/ 1R T, #
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Rabbit polyclonal anti-cleaved caspase-3 antibody % M \» L& L gk s n7: (Fig 2).

TR 2 1T 5 720 Bk L7z & 912, rutin, astragalin, quercetin, gallic acid
i, 25— OCMLALICE DIKF LAz M) v 7 AD
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Effect of Natural compounds on CML formation. (A) Gelatin (2mg/mL) and ribose (30mM)

were incubated with natural compounds (100uM) in 100 mM sodium phosphate buffer at 37°C for 7
days. (B) TypeI collagen(1.5mg/mL) and ribose (30 mM) were incubated with natural compounds (30
(M) in 100 mM sodium phosphate buffer at 37 °C for 7 days. The CMA content was determined by
noncompetitive ELISA. (C) Structures of natural compounds inhibiting CML formation. Data are
presented as the mean=SD. *, P < 0.01, **, P < 0.001 vs. control.

Area (cm?)

Fig. 2 Effect of Natural Compounds on Contraction of Collagen Matrix. Fibroblasts (4.0x10* cells/
well) were cultured in type I collagen matrix for 12 days. Data are presented as the mean=SD. ¥, P
< 0.005 vs. Native-collagen, *, P < 0.005 vs. CML-collagen.
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Fig. 3 CMA Accumulation in Collagen Matrix.
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Fig. 4 HE Staining of Fibroblasts in Collagen Matrix.
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Fig. 5 Caspase-3 Activation in Collagen Matrix.
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Fig. 6 Effect of Natural Compounds on MAP kinase (p38, JNK) Activation. Human dermal fibroblasts
were incubated for 3 hours with 400ig/mL CML-collagen, unmodified collagen or natural compounds
(3Qw1)-treated collagen. The phospholyration of p38 and JNK were analyzed by westernblotting

analysis.
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Octanoyl, lauroyl and palmitoyl ascorbates as antioxidative emulsifier were synthesized by the condensation of ascorbic
and the corresponding fatty acids in acetone using an immobilized lipase from Candida antarctica. The oxidation process of
methyl linoleate as an oil droplet in the O/W emulsion with ascorbic acid or acyl ascorbate was measured at 40C , and their
antioxidative properties against the oxidation were examined. Hydrophilic proxidant, AAPH, or lipophilic proxidant, AMVN,
was added to the water or oil phase to investigate the properties, and the kinetic parameters for the oxidation expressed by

the Weibull equation were evaluated.

It was suggested that most of the ascorbic acid molecules in the emulsion would be present in the water phase due to its
high hydrophilicity and suppress the AAPH-induced oxidation on the interface between the water and oil phases. Lauroyl
and palmitoyl ascorbates would be dissolved in the oil phase and contribute to the suppression of the oxidation in the oil
phase rather than on the interface. Octanoyl ascorbate, whose hydrophilic-lipophilic balance number is 11.8, would be in
both phases. Regardless of the presence and type of the ascorbate, the rate constant, k, of the Weibull equation decreased as

the pH of the water phase increased.
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This report describes a method for preparation of monodisperse giant liposomes from patterned lipid films using
electroformation. The lipid films were patterned successfully on an indium tin oxide (ITO) electrode by a Parylene lift-off
process. We found that the coefficient of variation (CV) of diameters of liposomes improved from 34 % to 7.6 % by using
the patterned lipid films for liposome formation.

Giant liposomes (10 - 100 um in diameter) are cell-sized spherical lipid membranes and can enclose bio-functional
materials (e.g DNA, proteins); they can be used as an artificial cell or biological reactor. In our previous work, we have
succeeded in enclosing different types of nano/micro materials in giant liposomes efficiently using microfluidic channels
with electroformation method. In order to control the volume of materials enclosed in the liposomes, it is important to
prepare uniform-sized liposomes. The size is also an important factor determining the success for cell-liposome fusions.
Micro-contact printing of lipids using PDMS stamp to achieve size control of liposomes was reported. However, in general,
PDMS tends to swell when in contact with organic solvents. Here, we have used a Parylene sheet instead of PDMS for
preparing lipid patterns in order to avoid such a swelling problem. Also, the Parylene sheet has advantages that it can be
patterned by standard photolithography and peeled off from the substrate easily.

Two indium tin oxide (ITO) glasses were used as electrodes and separated by a silicone spacer chamber filled with
degassed water. The lipid films were patterned on the bottom ITO glass using a Parylene sheet. When AC signal (10 Hz, 0.5
- 2.5 Vpp) was applied to the top and bottom ITO electrodes, the giant liposomes were formed from the patterned lipid films.
Fluorescent images of the lipids with squares of 20 um showed clear edges of the patterned lipids on the ITO glass. Patterned
lipids of 50 x 50 um” square swelled and became round after applying electric field.

The size of the liposomes became lager as the size of patterned lipid films increased. When the liposomes were produced
without the patterned lipid films, the size of the liposomes were widely distributed (CV = 34 %). In contrast, our preliminary
experiment shows that the CV became narrow to 7.6 % when the patterned lipid films were used. These results imply
that this method — electroformation of giant liposomes from lipid patterns — is useful to produce uniform-sized giant
liposomes.

Finally we fabricate a device that combines microfluidic and electrical manipulation of cells or artificial vesicles in order
to perform well controlled electrofusion. The actual device allows immobilizing cells or vesicles by suction onto an array of

microholes and aligning different vesicles over the holes by dielectrophoresis.
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The epidermal stratum corneum provides a critical permeability barrier between the body and the environment. Our
skin establishes a basket-weave like appearance in the cornified layers. The cells there are attached only at the cell periphery
by corneodesmosomes which are modified desmosomes. These corneodesmosomes spare wide spaces at the central (non-
peripheral) area for the lipid layers to form a continuous permeability barrier. To establish this structure while maintaining
steady state thickness of the stratum corneum, degradation process of corneodesmosomes must be under strict control.
Uncontrolled activation of proteases involved in this process could lead to severe skin phenotypes such as those seen in
Netherton syndrome, a severe autosomal recessive disease caused by gene mutations in SPINK5 which encodes a protease
inhibitor LEKTI. Our understanding of the mechanisms which control the degradation of corneodesmosomes is limited.
For example, it is unknown why corneodesmosomes persist only at the cell periphery in fully developed corneocytes. To
explore this, we analyzed the precise distribution of two major components of the extracellular part of corneodesmosomes,
corneodesmosin (CDSN), and desmoglein 1 (DSG1) in normal adult human epidermis. Distributions of corneodesmosomal
components were analyzed using montage pictures of post-embedding immunoelectron microscopy performed on the back
skin samples. The upper and lower cell surface of corneocytes from the first to the fifth layers were divided into the central
half and the peripheral half, and colloidal gold particles associated with corneodesmosomes were counted and distribution
densities per membrane length were calculated. Marked decrease in label densities was noted on the central areas of the
upper cell surface from the second deepest layer for CDSN and DSG1. Central labeling was virtually lost by the fifth layer,
whereas peripheral labeling densities were relatively high up to the fifth layer. The present study clearly demonstrated
that the degradation of two major corneodesmosomal components, CDNS, and DSG1 is initiated from the central areas
of corneocytes soon after the cells move into the cornified layer. This suggests that the molecular basis for the selective
degradation resides in the deepest layer of the stratum corneum.
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Transglutaminase 1 (TGase 1) is an essential enzyme for cornified envelope formation in stratified squamous
epithelia. This enzyme catalyzes the cross-linking of glutamine- and lysine residues in structural proteins in differentiating
keratinocytes. We had used a phage-displayed random peptide library for screening of primary amino acid sequences that
are preferentially selected by human TGase 1. We had identified the most reactive sequence (K5) by evaluation of reactivity
as GST-fused recombinant protein. In this study, we have confirmed that K5 appeared to have high and specific reactivity as
substrate, even in the peptide form. Furthermore, in sifu analysis of mouse skin sections using the fluorescence-conjugated
K5 peptide resulted in the detection of TGase 1 activity with high sensitivity. Additionally, we have established a specific
assay system using this peptide. In conclusion, we have established in situ and in vitro detection system using substrate
peptide as sensitive and specific detection of endogenous TGase 1 activity in the skin.
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Molecular basis of transglutaminase
reactions in the skin epidermis formation:
development of efficient detection
system of transglutaminase 1 activity
using preferred substrate peptide
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Accumulated evidences have suggested that platelets play versatile roles in variety of inflammatory reactions, but
involvement of platelets in the homeostasis of dendritic cell re-distribution in cutaneous tissue after inflammation. Bone
marrow-derived dendritic cells were conjugated with fluorescent and injected intravenously after 6 hours from elicitation of
contact dermatitis in mice, with or without platelet depletion. The number of dendritic cells re-distributed in the cutaneous
tissue was significantly reduced in pltelet-depleted mice, which was recovered by intravenous restoration of platelet.
However, intravenous restoration of platelet from P-selectin-deficient mice did not show this effect. These results suggest
that platelets play important roles in re-distribution of dendritic cells after cutaneous inflammation and homeostasis.
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Role of platelets in cutaneous inflammation
and tissue remodeling: therapeutic
approach for allergic skin diseases via
blocking platelet activity
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SHPS-1 is a transmembrane protein that binds the protein tyrosine phosphatases SHP-1 and SHP-2 and is abundant
on the surface of CD11c" dendritic cells (DCs). We recently showed that SHPS-1 is essential for priming by DCs of
CD4" T cells and for development of Th17 cell-mediated experimental autoimmunity. We have now further evaluated the
importance of SHPS-1 and that of its ligand CD47 in contact hypersensitivity (CHS) to 2,4-dinitro-1-fluorobenzene (DNFB).
Whereas the DNFB-induced CHS response was impaired in mice that express a mutant form of SHPS-1 lacking most of the
cytoplasmic region, it was unaffected in CD47-deficient mice. Moreover, treatment of wild-type mice with mAbs to SHPS-
1 that either block or do not block the binding of SHPS-1 to CD47 inhibited the CHS response, whereas that with a mAb
to CD47 had no such effect. The 2,4-dinitro-benzenesulfonic acid-induced proliferation of, and production of IFN-y or IL-
17 by, T cells from DNFB-sensitized wild-type mice were inhibited by either mAb to SHPS-1 but not by that to CD47. In
contrast, the blocking mAbs to SHPS-1, but not that to CD47, inhibited an allogenic mixed leukocyte reaction. These results
suggest that SHPS-1 is essential for development of CHS, likely as a result of its positive regulation of the priming by DCs
of CD4" T cells. However, such regulation by SHPS-1 does not appear to require its interaction with CD47.

1. &
LS R WL DB EISNLIEE T LV —DER &
R BALEWEIZIIHEA D OBHMOENT VB, KET
LVE—DER~Y T AEFVE LTIL, DNFBH 5\
W TNCB#FEM R ERL L MbhTwb, ek
No L WEFHEL O E %1%, Th1FHEETHL L%
AONTELD, ®IEIC% Y ThiMig L 34 £% % Th
MR & & 2 D NIL-17 2 FR 224§ 5 Thl7 Mk
DEEWARE SR TS, EE, IL17 085 T K HE
(KO) = 2 Tid. DNFBX TNCB #4520 =
5 OALFEWEFHEE D KB R DOIGENE L Ll s s 2
LhmEs v, Th7THROFEIIE, F4—7
CD4 T Sl o 38R AN 2 © BUIE 3 77 % 520 7= %%, TGFB.
L6, IL23% EDH A4 M h A4 HHIERT 52 &
PEETHLEENATWS . La L, 2o Thl7#llk
HOSFEBIERZ 2SS TELT, 72,
Th17 2Dk 4 AL G Lk D B KRS LT
WAEDPEPDBI S LI o TV,
SHPS-1 & BRI 258 < FH 3 2 MR FTH D .
THINEZ: S5 5 MR+ CTd % CDAT & M HAE
A3 52 & CHl-MIEH oY 7 FIVnEEHE) 2 &8

il

Regulation by dendritic cell SHPS-1 of skin
immunity and its therapeutic application
for skin allergy

Takashi Matozaki

Laboratory of Biosignal Sciences,
Institute for Molecular and Cellular
Regulation, Gunma University
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Palmoplantar skin, which stands for palms of the hands and soles of the feet, is generally hypo-pigmented compared
with non-palmoplantar skin on the rest of the body. We have been hypothesizing that palmoplantar skin phenotype derives
from the dermal fibroblasts, which influence overlying epithelium. We have proved that cultured fibroblasts derived from
palmoplantar skin express higher levels of dickkopfl (DKK1), which is an inhibitor of Wnt signalling, than those derived
from non-palmoplantar skin at the RNA level measured by RT-PCR and at the protein level by Western blotting and
immunocytochemistry. We also proved that DKK1 suppresses melanocyte growth and differentiation through the Wnt/
B-catenin/MITF pathway. DKK1 also suppresses melanin uptake by epidermal keratinocytes via PAR2, which explains
why DKKI1 causes hypo-pigmentation in three dimensional skin equivalents. Additionally, DKK1 increases the growth of
keratinocytes via the induction of o KLEIP and keratin 9. Male type baldness is associated with higher DKK1 expression
levels. In this study, we evaluated the expression patterns of DKK1 between palmoplantar skin and non-palmoplantar skin
in vivo. Western blotting and immunohistochemistry indicate that the expression of DKK1 is upregulated in palmoplantar
skin compared with non-palmoplantar skin in vivo. We conclude that the expression of DKKI is upregulated in vivo, thus
maintaining the homeostasis of palmoplantar skin, which is non-hair bearing, thick and hypopigmented skin. Further studies

will focus on the effect of DKKI1 on anti-aging.
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The effects of dickkopf 1 (which is an
inhibitor of Wnt signaling pathway and is
highly expressed in palmoplantar areas)
on anti-aging (including the regulation
of pigmentation, hair follicles and skin
regeneration)

Yuji Yamaguchi

Department of Geriatric and Environmental
Dermatology, Nagoya City University
Graduate School of Medical Sciences
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Chemical peeling is used clinically to improve the cosmetic appearance of the skin that has been damaged by exposure
to the sun, which is typically accompanied by pigmentation, dullness and wrinkles. A new peeling agent, 30% salicylic
acid in polyethylene glycol (SA-PEG), specifically affects the cornified layer and improves the skin texture without any
adverse reaction. SA-PEG treatment did not inhibit the epidermal prostaglandin E: production in mice. In mouse epidermal
keratinocytes, the level of phosphorylated ERK, which was decreased by chronological aging, was rescued by SA-PEG
treatment. These results suggest that the rejuvenation by chemical peeling of the cornified layer is not by inhibition of
cyclooxygenase, but is due to unique mechanism that modulates mechanical stress in the epidermis.
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Skin rejuvenation by remodeling of the
cornified layer
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Department of Dermatology, Kurume
University School of Medicine
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Nickel (Ni) is contained in various alloys, which are widely used in accessories and biomaterials, and causes
inflammation and allergy. However, little is known about the regulation of Ni release from alloys in vivo. In this study, we
established a novel in vivo model in which the release of Ni from metal wire could be analyzed quantitatively. A Ni wire
(99.9 %; 0.8 mmx5 mm) was implanted subcutaneously in the dorsum of mice. Ni ions in the skin tissue (diameter : 14
mm) on the wire were extracted and quantified by the fluorometry using Newport Green. The content of Ni ion in the tissue
was significantly increased from 8 h. When lipopolysaccharide (LPS, 1 pg) was injected into the same site immediately after
the implantation of Ni wire, the content of Ni ions in the tissue was significantly increased. These results suggest that the
release of Ni from metal wires in vivo was enhanced by LPS-induced inflammation. The findings were confirmed by in vitro
model using a macrophage-like cell line RAW264. RAW 264 cells (1 x10” cells/mL, 0.2 mL) were seeded on a Ni plate (5
mm square) and incubated for 24 h in the medium containing LPS (0.1, 0.3 and 1.0 pg/mL). LPS enhanced the release of Ni
by RAW 264 cells in a concentration-dependent manner. Interestingly, the enhancement was observed only when the cells
were attached with Ni plate. The inhibitor of lysosome chloroquine (10 uM) and the V-ATPase inhibitor bafilomycin A: (1
nM) but not the Na'/H" exchanger (NHE) inhibitor amiloride inhibited partially the elution of Ni by unstimulated RAW264
cells. In contrast, chloroquine, bafilomycin A1 and amiloride potently inhibited that induced by the LPS-stimulated RAW264
cells. These results suggested that LPS-stimulated RAW264 cells caused the release of Ni ions via the release of lysosome
and via the activation of V-ATPase and NHE. In conclusion, we established the novel models for the release of Ni from
metals in vivo and in vitro and demonstrated that the activation of inflammatory cells apparently enhanced the release of Ni.
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Figure 1. Ni wire-induced inflammation

(A) A Ni wire was implanted subcutaneously in the dorsum of each
mouse. The mice were sacrificed 8, 24 and 72 h after the
implantation, and the skin around the wire was photographed.

(B) The skin tissue (diameter: 14 mm) on the wire was excised and
the weight of tissue was measured. The values are the means of four
mice with S.E.M. shown by vertical bars. Statistical significance;

**P<0.01 vs. the O h group.
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Figure 2. Erosion of the surface of Ni wire
The surfaces of untreated and implanted Ni wire
(72 h) were analyzed by scanning electron
microscope.
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Figure 3. Increase in release of Ni by lipopolysaccharide-
induced inflammation
(A) Ni wire was implanted subcutaneously in the dorsum of
each mouse. Lipopolysaccharide (LPS) was injected into
the same site immediately after the implantation. Twenty-
four hours after the implantation, the mice were sacrificed
and the skin on the wire was dissected. Paraffin section of
the tissue was prepared and stained with hematoxylin-
eosin.
(B) The skin tissue (diameter: 14 mm) on the wire was
excised 8, 24 and 72 h after the implantation of Ni wires
and Ni in the tissue was quantified by the fluorometry. The
values are the means of five mice with S.E.M. shown by
vertical bars. Statistical significance; *P<0.05, **P<0.01
vs. the Saline group at the corresponding point.
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Figure 4. Enhancement of elution of Ni ions from Ni plate by
lipopolysaccharide-stimulated RAW 264 cells
(A) RAW 264 cells (1 and 3x10° cells/mL, 0.2 mL)
seeded on a Ni plate (5 mm square) and incubated for 24
h in the presence (closed columns) or absence (open
columns) of LPS (1 ug/mL). The values are the means of
five samples with S.E.M shown by vertical bars. Statistical
significance; *P<0.05 vs. the corresponding unstimulated
group.
(B) RAW 264 cells (1 X10° cells/mL, 0.2 mL) seeded on
a Ni plate (5 mm square) and incubated for 24 h in
containing LPS (0.1, 0.3 and 1.0 yg/mL). The
concentration of Ni in the supernatant was determined after
the 24 h incubation. The values are the means of five
samples with S.E.M. shown by vertical bars. Statistical
significance; *P<0.05 vs. the unstimulated group.
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Figure 5. pH in the culture medium of lipopolysaccharide-stimulated

RAW 264 cells

(A) RAW 264 cells (1 and 3% 10° cells/mL, 0.2 mL) seeded on
a Ni plate (5 mm square) and incubated for 24 h in the presence
(closed columns) or absence (opened columns) of LPS (1 ug/mL).
The pH of the culture medium was determined with pH meter. The
values are the means of five samples with S.E.M shown by vertical

bars.

(B) RAW 264 cells (1 x10° cells/mL, 0.2 mL) seeded on a Ni
plate (5mm square) and incubated for 24 h in containing LPS (0.1,
0.3 and 1.0 ug/mL). The pH in the culture medium was
determined with pH meter. The values are the means of five

samples with S.E.M. shown by vertical bars.
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Figure 6. Requirement of cell attachment
Enhancement of elution of Ni ions from Ni plate by
lipopolysaccharide-stimulated RAW 264 cells
RAW 264 cells (1 x10° cells/mL, 0.2 mL) seeded
on a Ni plate (5 mm square) and incubated for 4, 8,
and 24 h in the presence or absence of LPS (1.0
ug/mL). The concentration of Ni in the culture
medium was determined. The values are the means
of five samples with S.E.M. shown by vertical bars.
Statistical significance; *P<0.05, **P<0.01 vs. the
corresponding unstimulated group.
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Figure 7. Enhancement of elution of Ni ions from Ni plate by lipopolysaccharide-stimulated RAW 264 cells

on Ni plate

(A) Experimental scheme of culture condition of RAW 264 cells.

(B) RAW 264 cells (1 x10°cells/mL, 0.2 mL) seeded on (attached condition) or under a Ni plate (non-
attached condition) were incubated for 24 h in presence or absence of LPS (1.0 ug/mL). The
concentration of Ni in the culture medium was determined. The values are the means of five samples with
S.E.M. shown by vertical bars. Statistical significance; **P<0.01 vs. the corresponding LPS (-) group.
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Figure 8. Effects of drugs on elution of Ni ions from Ni plate
by unstimulated RAW 264 cells
RAW 264 cells (1X10 5 cells/mL, 0.2 mL) were seeded
on a Ni plate (5 mm square) and incubated for 24 h in
the medium containing chloroquine (CQ ;10 uM),
amiloride (Ami ; 100 uM) and bafilomycin A, (Baf ;1
nM). The concentration of Ni in the supernatant was then
determined. The values are the means of five samples with
S.E.M. shown by vertical bars. Statistical significance;
**P<0.01 vs. medium alone (None) group, "P<0.05 vs.
unstimulated RAW 264 cells group.
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Figure 9. Inhibition of elution of Ni ions from Ni plate by

lipopolysaccharide-stimulated RAW 264 cells by
chloroquine, amiloride and bafilomycin A,
RAW 264 cells (1x10°cells/mL, 0.2 mL) were seeded on
a Ni plate (5 mm square) and incubated for 1 h in the
medium in the presence of chloroquine (CQ ; 10 uM),
amiloride (Ami ; 100 pyM) and bafilomycin A, (Baf ; 1
nM). Then the cells were stimulated with LPS (1.0 pg/mL)
for 8 h. The concentration of Ni in the supernatant was
then determined. The values are the means of five samples
with S.E.M. shown by vertical bars. Statistical significance;
“*P<0.01 vs. unstimulated RAW 264 cells, **P<0.01 vs.
LPS control.
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The skin is constantly exposed to external physical and chemical toxins to protect the interior and eventually to keep the
homeostasis. This barrier mechanism will be enhanced by moisturizing the skin, which is partially conducted by glycerol,
an ancient ingredient of cosmetics. The uptake of glycerol into the keratinocyte is mainly conducted by AQP3, a member of
aquaglyceroporins also including AQP7, 9, and 10. Recent analyses of AQP3-null mice showed that the absence of AQP3 not
only decreases the water content of the skin but also inhibits the development of skin cancer through the glycerol transport.
Therefore, glycerol will be beneficial to moisten the skin and promote its regeneration while it will be harmful to stimulate
the growth of skin cancers. Since the glycerol transport is regulated by the amount of AQP3 expression in the keratinocyte,
the regulation of AQP3 expression should be examined to predict the clinical outcome of the application of cosmetics. Since
we examined the effects of glycerol and vitamin A on AQP3 expression in keratinocarcinoma previously, here we tested
the effects of vitamin E and D on the expression of AQP3 in a human normal epidermal keratinocyte cell line (PHK16-0b).
Both lipophilic vitamins and lower concentration of glycerol significantly stimulated AQP3 expression examined by RT-PCR
technique while higher concentration of glycerol inhibited its expression. It will be more efficient to develop a screening
system to examine the effect of cosmetic ingredients on AQP3 expression in the keratinocyte in culture to predict their

potential benefits and harms to the skin.
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Calcium has been known to be a major factor for triggering the differentiation of keratinocytes. In the current study,
the involvement of mammalian target of rapamycin (mTOR) in the regulation of calcium-induced diffrentiation was
examined using normal human epidermal keratinocytes (NHEK). Treatment of NHEK with calcium was found to cause
marked decreases in p70 ribosomal S6 kinasae (p70S6K) phosphorylation level. The activity of mTOR is essential for
phosphorylation of p70S6K and the treatment of NHEK with rapamycin, a potent inhibitor of mTOR eftfectively potentiated
calcium-induced differentiation. Moreover, treatment of NHEK with rapamycin caused marked decreases in protein level of
cyclin D1, a cell cycle regulator. These results indicate that mTOR would be involved in the calcium-induced differentiation

by modulating the expression of cyclin D1 in NHEK.
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Fig.1 Induction of differentiation marker
by calcium in normal human epidermal
keratinocytes.
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Fig.2 Changes in phosphorylation levels of p70S6K during calcium-
induced differentiation in normal human epidermal keratinocytes.
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Fig.3 Changes in phosphorylation levels of ERK1/2 during calcium-
induced differentiation in normal human epidermal keratinocytes.
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Fig. 4 Effects of rapamycin on calcium-induced differentiation in normal

human epidermal keratinocytes.
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Fig. 5 Changes in expression of cyclin D1 during calcium-
induced differentiation in normal human epidermal

keratinocytes.

Fig. 6 Effects of rapamycin on cyclin
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Asia, or more specifically so-called "Monsoon-Asia" in celebrated Tetsuro Watsuji's terminology, is undergoing rapid
globalization in various aspects of human life including fashion and cosmetics. However, Asia still retains the cosmetological
tradition deep-rooted in its history and culture with the span of thousands of years. In this study, we take up the indigenous
way of cosmetology and its cultural significance as well as the dynamics of transformation in the present era of extensive

globalization.

In the present paper, the focus will be placed on the role of eyes and their accentuation employing native cosmetological
techniques. We will point out the magical significance of those traditions widely observed in Asia, from the viewpoint of

ritualism and native religious institutions.

Finally, we will sum up the discussion and properly locate it in the broad context of anticipated cosmetological research

project with encompassing perspectives.
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Olfactory information from the piriform cortex (PC) is relayed to the amygdala and the hippocampus via two parallel
pathways. One of which is via the amygdaloid cortex (AC) and the other is via the entorhinal cortex (EC). Since these
olfactory cortices are located in ventral part of the brain, it is difficult to analyze the neural propagation pattern under in
vivo conditions. For studying these olfactory cortices, the use of the isolated whole brain in vitro preparation is one of the
ideal methods. By imaging voltage-sensitive dye signals in the isolated whole brain, we can monitor the spread of neural
activity. In fact, physiological connections among the olfactory cortices (PC, EC, and AC) were successfully investigated in
our laboratory. In the more recent study, we suggested that the AC and EC represent functionally coupled structures in the
olfactory stream of information (Kajiwara et al. Eur J Neurosci 2007). However, stimulus frequency dependency, plasticity,
and other neural network properties of the olfactory system are still not well understood. In the present study, we stimulated
olfactory nerves repetitively at theta frequency (10Hz), and investigated the change of the spatio-temporal pattern of evoked
neural activities in the olfactory cortices. And it was found that the neural activities propagated from the EC to the AC were
enhanced under the influence of the repetitive stimulation to the olfactory nerves.
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The correlation between tactile sensation and tactile movement during application of cosmetics is important because
tactile sensation is induced only by active handling. The aim of this study is to evaluate application feeling of skin care
products objectively using motion analysis of human finger during application. The effect of the application velocity on
the sensory evaluation score was investigated. It was shown that the participants tends to apply the skin care products at
the velocity which they feel the most comfortable. Based on this result, change in the application velocity by changing
rheological property of the skin care product was studied. From these results, it was shown that motion analysis of
application is useful to evaluate tactile feelings of the skin care products. In the similar method, to establish the evaluation
method of tactile sensation of human hair, coincidence measurement of motion analysis and load measurements during
hair brushing and finger combing were performed. Change in load profile from root to tip of hair by application of hair
care products was examined. Change in the maximum load by hair damage and treatment and its correlation with sensory
evaluation were also discussed. It was shown that the load during hair brushing which is considered to reflect the frictional
property of human skin surface is useful to evaluate tactile feelings of human hair. The rheological properties of hair care
products mainly effects on the brushing load, whereas that of skin care products mainly effects on the velocity of application

movement.
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Effects of Tactile Movement Speed on
Tactile Feeling
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Graduate School of Engineering,
Division of Sustainable Energy and
Environmental Engineering, Osaka
University
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The makeup is basically unique behavior only for the female. The consuming time for makeup can be closely related
to the personality. Recently we are keen to treat the psychosomatic patients in otolaryngology with clinical psychologist.
The objective evaluation of the patients with these disorders are usually difficult. We realized that the makeup time is not
stable in any patients but it was altered depending on the state of mental health in patients. The subjects were 25 control and
3 patients. BSRI (Bem Sex-Role Inventory) and original inquires asking their makeup time were used. The Bem Sex Role
Inventory is designed to provide an assessment of degrees of masculinity, femininity, and androgyny according to Sandra
Bem’s gender schema theory (Bem, 1981). BSRI The results indicated that the score of BSRI in control were M=76.4+16.7,
F=92.0+13.3, S=85.6+8.8, makeup time=15.8+7.2 minutes, and M=74%26.9, F=104+15.6, S=94.3+6.8, makeup
time=13.3+5.8 minutes respectively. From these results the weak collation were postulated that the degrees of masculinity,
femininity, and androgyny can affect their makeup time. Further studies are required to confirm the makeup time can be
subjective parameters for the evaluation of mental health in psychosomatic patients.
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There is no doubt that we live in an ever-increasingly stressful world. Stress can have a wide range of effects on mind
and body, including by causing obesity. In this study, we were able to induce weight loss by controlling mental stress through
exposure to fragrances.

27 subjects with metabolic syndrome or its preliminary group were divided into 3 groups in this study, 12 subjects did
not want the support of public assistance and fragrances. 9 subjects wanted to help the general dietary and exercise therapy,
six subjects wanted to help weight loss support by the aroma. For about three months, we compared the changes in weight
loss and stress between 3 groups. Before and after the experiment, we measured body weight and preperitoneal fat thickness
using abdominal ultrasonographic scanning method, and analyzed the values obtained. We assessed the subjects’ mental state
using questionnaires (ex. GHQ30 for evaluating neurosis, Zung’s Self-Rating Depression Scale (SDS)). We also evaluated
the degree of stress by measuring the concentration of cortisol in saliva.

Cypress oil reported that weight loss. I reported that the same weight loss effect in both general therapy and Cypress
oil. Compared to a typical diet and exercise therapy group, in the use of cypress oil group, mental health scales (GHQ30,
SDS) were improved, salivary cortisol levels are decreased. Cypress oil may improve mental health scale and abnormal HPA
(hypothalamic-pituitary-adrenal axis activity) by reducing the level of cortisol in saliva. Cypress might be causing a decrease
in visceral fat and west circumference, could lead to weight loss.
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R1 BEIRECAZR) Y VERBEOER

N:3EZS Bid it HEZY
Gender(m/f) 56/39 11/2 12/2
Age(years) 49+7 50£7%* 5446%%
BMI(kg/m2) 222427  27.6%2.3%* 2733 2%
Blood pressure (mmHg)
Systolic 120+14 1324£20%* 131+14%*
Diastolic 769 821 2% 86487
Fasting BS (mg/dl) 96+15 965 13038
HOMA-R 1232054  1.58+0.44% 2.39£1.17%*
Triglycerides (mg/dl) 102+78 169+109%* 21587+
LDL cholesterol (mg/dl) 120+£29 145+19%* 149+49%*

62+13 58+9 52+7

HDL cholesterol (mg/dl)

Sig. diff between N groups, *:p<0.05, **:p<0.01

R2 BEXEAOX2R)y VERBEFHEEOES
NZEFLEET Mg EHZE
Gender(m/f) 11/1 8/1 4/2
Age(years) 52+6 53+8 5247
BMI(kg/m2) 274426 270425 27.9+3.1
West circum. (cm) 92.5+4.2 92.8+3.7 94.7+6.3
Blood pressure (mmHg)
Systolic 131£23 129+9 138+12
Diastolic 84+14 86+6 88+5
Fasting BS (mg/dl) 11127 112445 123+33*
Triglycerides (mg/dl) 166x102 233+107* 185+£70*
LDL cholesterol (mg/dl) 14322 127+26 168+42*
HDL cholesterol (mg/dl) 5649 52+7 57+8

Sig. diff between N groups, *:p<0.05, **:p<0.01

R3 BEXEEAZR) VEREBRETFHEOER
N:REHRLES —RXE BEHXE
Gender(m/f) 11/1 8/1 4/2
BMI(kg/m2) 28.1+2.9 26.2+2.5% 26.9+3.1°%
West circum. (cm) 93.8+5.3 90.8+3.5 87.0+10.1*
Blood pressure (mmHg)
Systolic 129+13 128+11 128+15
Diastolic 85+6 85+6 819
Fasting BS (mg/dl) 108+16 101+18 115+34
Triglycerides (mg/dl) 147167 17160 152491
LDL cholesterol (mg/dl)  147+31 139+34 143449
HDL cholesterol (mg/dl)  57+9 52+7 63£10

Sig. diff between N groups, *:p<0.05, **:p<0.01
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