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Coatings with a unique nanostructure was applied to the surfaces of titanium oxide (TiO,) particles, and the reaction of
active oxygen inside the nano channels was traced using methyleneblue (MB) dye molecules as a probe under UV irradiation.
Titanium oxide particles were covered with mesoporous silica (MPS) and 6-O-palmitoyl-L-ascorbic acid (PAA, an active
oxygen scavenger) molecules were retained inside the nano channels of MPS. Under UV irradiation active oxygen were
generated by TiO, and the consumption of MB reflects the competitive reaction with PAA and MB. In this study we could
intentionally retain the hydrophobic organic molecules in the nanostructured coatings and succeeded in detecting the reaction
of active oxygen by using a small organic molecules as a reaction probe.
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Designing nanostructured coating of TiO,
particles for control of active oxygen
release under ultraviolet irradiation
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DB VIRDEROEZ ORETHHAT L L d#EL
Vo TOEICEL T, SHBOMHZET 5,

4. % &

BItF 4 ~ (TiO,) R OEIMIZ, FEREF I HEY A
Tha—74vrafl. EZSsT (MB) 27 0—7451
& L7ZIEERE & ORE OB 24T o 720 $B T /) vk
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Lid, BbF Y oRFEAVE—-F AT Y A (MPS) TH
EHWE L. DT ) MFLEMITETEREZEA N Yy — (B
VI PRRALAD) OFEAMEEINS 6-0-79V 3 AV
L-7 AN Vg (PAA) 52 WA RFE S 72 TH
%o Flie OJih% JMITHET L2k R, PAAGT% F
D ZBHNE AR S D 2 LIS Lze S OREE H W,
JCHRS T CAERT A TR L MBOIE %, MBi#RE
DR ZBIFT 52 L2k Y EZ Y — L7, MBI,

PAAZRIF L 72F BBV TH F /7 HIFLICB AR TH
D, MBigEZAIX, F/ MLEBONEIZBIT 5 PAA
EMBO[EEREFR | & OBFUSOFMER. ThbbH, F/
FFLZE B DB TR Z - TW A U ORI 2 S LT v
bo AREFFEIC XD, F 7 MFLZE I IS B PE O A 1%
DFEEFEL. BILF ¥ v SR T BIETEEE & O S
THILNTE, TOMEEMOB N2 Tu—7L
LTHOWTHRIRT A2 A TE B E2HEIE L2 N T
PREALGZVHEDOEK - EETESL o722 2 b,
LHOBHEEL LT 7R FAHRIC BT [IEERRE Ok
H2EEIEHT 5] SERTETVWED, 2T 5%
T, ENE2WHEEE T 5 KRG FHROTU—T 5T OfkE

WCERNPoIZTOEL LD o7, LAL, BWIETHS
N7z, F /g e G L a—T7 1 v IS X B
BFEMORISHE E ZDE=F —DFEHHFIE LT, TAR
T A IMEORGHBICETS2H0THLEEFE LTS,
AT IE B R RF B ETH - @A K, [ Uit
L OFPED Wil LIz & DILFFETH 5.
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Surfactants are essential to prepare emulsions. However, some kinds of surfactants show adverse effects on the human
body or environments. Consequently, many researchers are attempted to prepare emulsion without use surfactants called
surfactant-free emulsions. Emulsion stabilized by cyclodextrins has been reported by many researchers in 90s. Although
these reports focus on preparation and application for practical use, improving the physical property of the emulsion has
many problems due to a lack of the formation mechanism. In this study, the formation mechanism of emulsion using
cyclodextrin as emulsifier was investigated by physicochemical and spectroscopic methods. Water in oil type emulsion
was prepared in the case of the use of hydrophobic group modified cyclodextrin. From the stability tests and droplet size
measurements, the emulsion was destabilized by creaming. The surfaces of droplets were covered with precipitates by cryo-
SEM observation. Therefore, this emulsion was classified as Pickering emulsion, which defined as stabilized by adsorption
of solids on the surface of the droplets. In the second section, a-cyclodextrin was used as an emulsifier that forms the
inclusion complex with oil molecules. We focused centrifuge precipitates in the oil in water type emulsion. From Raman
spectra, centrifuged precipitates and absorbed at the surface of droplets showed similar spectra. From the PXRD, precipitates
and original cyclodextrins showed different patterns. Therefore, the precipitate at the surface on the droplets derived from

cyclodextrins and related to form the emulsions.

1. #

—IZ <V ¥ 3 v OFREE RG] o A ]
RThHb, Ll FEHFEAOMEEIZL > TiE. AMEIZ
WLTEZEZBIIZTLOREHVEREAKTOLDOLH S,
Zoz0, RuEEA2EH L2V —772 5 7))
—IXNVYa YOREFEEIN TS, Y707 F A MY
Y (CD) EZ va—Ada-1,4E LBIKRA Y THT
WHENCBRR 2 H T 50 FMINTHKIETH 5 720V IKE
HED S, BUKERONRPBKEALAWZ OIS 221
IV EEAKRE R T 5. CDEMST2UEEAKZ
Tk U BUKEE 2 KM BKES 2 AR 3 5 2 & T
WaREALT B0V a v 2R THEEZLNT
&7V L2 Lo, 0% e{tiiZCDH koM H
WONHBARTRTH 5720, BARAH KA E W T
52 LTI E N BPickeringT <)V Y 3 v THhbH I LN
bhoTws?, ThITORYTIE, TxVvy 3 yo
WA ZFER DDA R THBHZ b oTnbE LD
D MK BT B FER DAL= 2 P O Y 7 fif
iz shTnhv, KgEIL, CDZALAIE Lz~
Va yOFERCICINT, 506N T2 e TR
HEHLNIT LI EZHNE L,

il

Formation mechanism of surfactant-free
emulsion stabilized by cyclodextrins

Motoki Inoue

Meiji Pharmaceutical University

2. 5 &
2.1. 8 %

o B LU B-CDIZ HARE ML THHE D b O % WEFZE: (100
C,12h) L7z, m-octane. n-dodecaned & U'n-hexadecane
. R LB OB 2 T 0 F FMH L7, Bk
CD & L Theptakis (2, 3, 6-tri-O-propanoyl) -B-CD (LA,
TP-B-CD) #i#4 L., Hirayama®b ®FFEIZHEWw, p-CD%
)Y yRTK7TaEF VLRSS EL T EICL D
LY,

2.2. I3 ORE

JisE B DOCD, KB X Un-alkane # K€V F 4 ¥ —
(10000rpm, 5 7)) THIE LIV Y a3 v Z2H#B L7z, 25
CHIR T, 1 RMEEZOMIREZ BB X OOLABHRBE
B L. S RIRBH AR L7 BB, T3 Vvya v
OBMOHPNIBLRIZEEEB LOHFIEICL V7572

2. 3. TEMRBRS LR BHHTEDAE

NA T NVIZANTZT=IV Y 3 v & 25CHIR T TEE
L. BRIV Y g YHOE S 2 MET 5 2 & TR
L7z XV a YORTEIZ TV a v ORFH
HEE %5612, Image] # W CEHRII L 726

2.4, VIMAEBREFTEMBE S UORAERME
B
IRNVY a3 v OWIHFRIEOREIL 7 T 4 + AT E 51
W (SEM) ICX D BIFE L, Zxvya Y ERBAT —
DIZPRAAR, WARERT (—196T) IZZEA S B ofiHs
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EEYHM R EEZ T o AT —VICPAR T 2R
BE, 794F 2=y MNTEBWLHE L, 751 FSEM
(JSM-6301F, HAEFHE) oln#EE % 12kVIEE L,
Wi 2 B2 L7z TV g v OWH M IR CHmEsE I
LB 72,

2. 5. IR arhIZELEREMOBMBARXIRE T
(PXRD) AIE
10000rpm. 30minTIL <)V ¥ 3 » % w0k L 72 4.
A U 7201 W % R R S e sk Rk & L 7ze R 2 Sil
TSR D ESUSERE 7 L — MSFEHL Ly B oK XA ] 3 2 i
(Miniflex, BB BEEE) Cu-kaft (30kV, 15mA) % H
WCHERHE 4° /min THlE L7z,

2.6. IYUANY NVAIE

T oEEEIOEEIE 785 nm L — ¥ —, AXZ ML
J3f7EE 4cm ' @ Work Station™ (Kaiser Optical Systems) %
iz, B, L= —HIi3400mW, 2RI 1s&
L7z

3. & &

3.1. IV avEBOREYE
BiKPECDFEARTH 5 TP-B-CDEFALHI & LT <L
VarERET L EMFKR (W/O) Bl E o7z, Figure 1
ETvV Y a Y OREEILE RS, ZOMETIE. AREE
BOW/OMI<L Y a vy OESIZ100%E L, BET LT
TN avOEEEGSETELL, TV Ya vEA
7 HEHEF THRAICETL, UK —2l2 R L7,
B, ZONECIREEEAH TdH % n-alkane D A D 55 Bt A3 A
bz, TORBEOBEANIZHRICE Y RED, Bnb ol
XNy a vOREEDIMENZ ERHS L o7,

Figure 2 X =~ )V ¥ a ¥ OR FFEORER 2L %
R o W NDu-alkanez H 723546 H EE 50- 60um D
WIHPHER SN2 TORE Elidn-alkane® 7 )V F )V $H
RICX o ThF IR % Y, noctane>n-dodecane>n-
hexadecane D MK FREDRKE o 7ze TV 3 2D
ANEFALIZE—D RO DN THAHD MDA TH B Z &,
Wk O TR MBHB E TIIL A LEDL 2w
ZEnB, TP-B-CDZHW/zZ= VY a v OAREIZ,
FIZZV—=IVTICEDFIERISNEZEPHLNL

272

3.2. IV arRBRADBERLZSVICKREALSE

B

WO 2 RIS 2T A 720l vy a v &
HUKE B ICEIWT L, EARE 7SS (SEM) CHEBENICHE
MR % #1522 L 72, Figure 33K D 7 5 1 4+ SEM
%% 7R 9o W AR 100 w2 B C i 21 0 — B PPk
ROV PAWHE L TVD I ERMER L, SO LD,
TP-B-CDZHAALHKI & LTHW =LY g »i&, Wl K
SRR L7oATIEIC X V2@t b LEZ bz,
IV a YHOFTMWIZ L DB X KR~ PED
B DBEICOWVTHMICHNS 20, RRHBHT ALY
—y EZHM L. 22T y I3 kg (v At
B (v)) 2SR E N 2 Fo W E A+ o &k
SOMEAL T EWE RN R AB & T v vwbh
TWb, B, HWoyis X oy2E, SHdikss Lo
TPET) B 2SBE A 0 7 11 — TR % i TRl 2 5 L.
LUF OFowkes®3X (X(1) 12X W &L 72,

Yo = Vs T ~20rs v 28yl (1)

ZIT, vy ld AR L ERO SRR v AR O K

°:°, 100 —8— ;-Octane

§ —&— p-Dodecane 60 r-,./._‘—.

= 9 —& p-Hexadecane

E o o tal £

o)

—= 80 % ) A

g 3 50

s 70 g e a

2 —2 —— ;-Octane

E 60 = g —&— p-Dodecane

: —& p-Hexadecane

g 1 L )

%’ 50 40 ] | |

> 0 10 20 30 0 10 20 30
Time (d) Time (d) i

Figure 1 Volume fraction of the W/0
emulsion phase for 4 weeks. Weight
ratio of the emulsion is n-alkane/TP-3
-CD/water= 0.4/0.2/0.4.

0.4.

Figure 2 Time course of the water Figure 3 Cryo-SEM images of W/0
droplet size in the W/0 emulsions.
Weight ratio of the emulsion is
n-alkane/TP-B-CD/water= 0.4/0.2/

emulsion. Weight ratio of the emulsion is
n-alkane/ TP-B-CD/water= 0.4/0.2/0.4.
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3. 3. IV a MO S HERFER LS
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IRy a IOV TIHRE 2172720 o-CDARBEED LI
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Figure 4 Dispersion force component (v.) , and polar force
component (y.”) of precipitates in n-alkane/tripropanoyl B
-CD/water systems at 25°C. The precipitates were
centrifuged from the emulsion consisting n—-alkane/TP- 8
-CD/water= 0.4/0.2/0.4.

a-CD

Precipitates in emulsion
Precipitates at interface

1800 1600 1400 1200 1000 800
Raman shift (cm™)

Figure 6 Raman spectra of precipitates and a-CD. The
precipitate generated at the interface between n-octane
and saturated a-CD solution and centrifuged from
n—octane emulsion.

Raman intensity (arb. unit)

L7255 Ty OISO EmTH 2 Lhb
oz,
CCTHUZEERIL, I~ AT MV EHlE
L7z Figure 6 i3 =<V 3 v & Lniic X D IUEL
72T, m-octane//KFMICA U7zt B X OEAET
HBa-CDDFTI Y ART MVERT, a-CDDOAXRZ IV
BHHROEY—-272FLTEY., BENEERTH 720 —
He WTFRON PO AR M IVIZHo-CDHROE — 2
R S S, 1350em ™ HE DIRIE W ¥ — 7 D A5 RE
Kz KB U224 Y 12o-CDRE & Tid 72 <
CDEA 7 ¥ VX H2ABBAERTH D 2 LI NI,
EHITHEBICO VTR 2 MG 21T ) 72d s vy g v
D HEL TR S AT I & 2 L. PXRDIE L 720
WENON Y S CDBEMOXRE /85 — > L3RR D

Figure 5 Polarized microscopic photographs of precipitates
generated at the interface between n-octane and
saturated a-CD solution.

Precipitates in emulsion

Raman intensity (arb.unit)

0 10 20 30 40
2 O(degree)
Figure 7 PXRD patterns of precipitates in emulsion and a

-CD. The composition of the emulsion is 0.4/0.08/0.52
(n-octane / a-CD/water).
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Ry —vrR L2720, COHMEIZEL 2 ERETTH
HIENWRBEENT, LIz ->T, CDEHWw/IZ< LY
g YO IYIZCDH RO WA TH 5 2 L DR S
N7zo L7z T, Y Z7u57F: A M) Y 2AfLAIE L2
VY g YA IZa-CDHMTIE % WG RO i
WX BHFERRKRENT AR E N2 (Figure 7).

4.5 =

CDZFALFN E L THW <V Y g X Fm G A
ALV -7y 25 7)) -2V a T
DI, A EBEHEOAL S TEMALICHET %
MIRHITObNTWA, PavnovHid 2DV 3 v %
[ Cyclodextrinosome | & #4fF1F, K MW L 72
DB AIRIZOWTSEM A 5 N B#E %2 fli 5 72
Yt |2 X 5 3 e i 21T 5 T 5 Y, Lecleeq® IZHE
HEEDOIH L UTIBHT 272002470, k0
PEFEME & HB L Tl 2o WIF EEE T RS TEH 2 UL
Hle L7z vy a v e g L TR RV & i L Tw
27, CDEAALHE LIz vy g VIEHERGHOHE S
FHHHE LTCLAENTH A LW ENDICOEDS
. EEICEE s TR, FRET <Ny a Y 2K
L 72BN B oW H S 22k o TR nizdTh
%o ARBFZETIZBIKILCDS XL RIKRDCD% HWw T, CD
ZHAALHI E L= VY g VORI A B = X 4% FERIIC
Mat L7zo WORI= LY g v ORKELZRET L E
A, HHOGEEDE AR 5 B ODKM O S
Shhole LENoT, SOy 3 YOREEIZ
G—TREL 7)) =3I v 7IEpgERIIhTwa Lk
Mg IN, WHRTMEAZBLEL2L A, M/ KRR
WA S N PickeringT <V g ¥ Th b I L AL S
N720 ZhangHIICDIC X A=V g Y OIEKIEIK
FHRIIORT EABEUEEERPTERTLI 707 A
ZWIZ X BIAKHMRTH D5 T & 5 PickeringT < )V ¥
I VDOBED2OD A= AN XY RET S EREGL

(a) (b) (c)

Droplet R

& : precipitate

72%, L2 L% 5, PickeringT< V3 3 v o4, K

WO HRIIAK & I EEARIEI KRS LRd

{pbo ST RIZIZ BT YRS AMBEIVY 3 V]
BACB G- LCwiud, Aria iy &, 5o 22K Ll

HEFORET 52 & T, WHIEREIND LEX T2, 7

4 V% — (FLEE0.45um) A, KM L MAHEZHEEL 72

PBHHEORIIR SN oTze Lo T, AV

a VI FECEEITN KT ETH I LTIV g

VEBKT DI EHEZ Sz, AT O MK T o s

WEAEHMET 2720, FAROFRTHHZAVEF—28H 1L

720 TV g VRELZH 72 n-alkane DS E O BN

WIS 52 b oo, BEIIET Lz, 2

n-alkane DY LD & —FH LTB Y. HrHi#iZH V7230

MHORHIEBINL 2 EAHER SN/, KIS, W T-&

WA ERE T 50-CD% Tl RS TR &

NDNT I OBEHN B 2175 72 WOGHEMEEIC X 58
ZCIEL U RTINS 2 R TATI OWE A H
2o ZOREEE TRV Y 3 VIREETILEWICMET T 5 720,
TRYVARZ PVERG LIz, TNy a bk e

LT B X O KR A U2z o 2~ 2

MU RRS 2 &, il RTINS AE U 2247 I 12 o-CDA
T RLCDEF 7 7 VICKX HAUEBEERTHLZ LD
I, Lo T, Y7usrdx by v zA LAl &

L7z vy 3 YEKIZIZa-CDHEMTIE 7 < BEEA R
DRERIZ I BHEEDPRE N EAURB E N7z, CDEFL
HlE LTHWZ< VY g v IdFigure 8 12”9 & 9 12

PRIORE T~ 250,/ K FE NSRS LTt 2 ZEfb 35 L&z

bNb, Thbb, WM/ AKFHIZERET 255N L.
WiHEENR T L&, WA 3 # L T 3 kookiE % LK
T 5 BARHCHHOMIEIE Z 2720, W EZIRHIC

BAVPTEDLE VST H L7720, 7 — 2 0HEH L

LI TE L WHENEAN D 5o SHRIINT MM AERT 55
FERET 52 LT, ERMLICED T2 LEZ BN 5,

Three dimensional
network structure

Figure 8 The formation mechanism of emulsion stabilized by cyclodextrins. (a) water
or oil droplets, (b) precipitates generate and adsorb on the surface of droplets, (c)
surface of the droplets were covered with generated precipitates and contributed to
the formation of the three-dimensional network structure in the dispersed phase.
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We have developed drug loaded nanoparticle formulations for the improvement of drug permeation across the skin.
Recently, we have investigated drug permeation mechanism across the skin by synchrotron X-ray diffraction. In this study,
phospholipid nanoparticles (PNs) containing vitamin C, 3-O-cetyl ascorbic acid (VCCE) were examined. Tocopherol acetate
(TA) and sodium cholate (SC) were also loaded in PN formulations as model drug and charge inducer at a molar ratio of
20/80/5/6 (VCCE/Soya PC/SC/TA). Glycerol (GL) or diglycerol (DG) were also added to improve the skin accumulation of
TA. Three TA loaded PNs (TA-PNs) were evaluated using a dynamic light scattering, Nuclear Magnetic Resonance (NMR),
Transmission Electron Microscope (TEM), skin accumulation test for TA, and small-angle X-ray diffraction (SAXD) analysis.
TA-PN formulations (150 nm) were stable for two weeks and they encapsulated 1.8 mg/mL of TA. TEM and SAXD analysis
revealed that the nanoparticles formed a spherical multilayer structure. 'H-NMR spectra indicated that GL and DG enhanced
the proton mobility of choline groups of soya PC molecules located on the membrane surface of TA-PNs. TA accumulation
in the dermis was increased by adding GL and DG. SAXD analysis revealed that GL and DG promoted the formation of new
lamellar structures on the stratum corneum, which contributed to improving the skin accumulation of TA.
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Investigation of the effect of differences in
physical properties of nanoparticles on the
interaction between nanoparticles and the
stratum corneum using X-ray diffraction

Tomonobu Uchino

Department of Clinical Pharmaceutics,
School of Pharmaceutical Sciences,
University of Shizuoka
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2. 5 &

2.1. & #

¥y I yCHEMkTHDLVCCEIRHGY I 7V Atk
A&t Lot shi, €5 3I VEFEKRTH S TAIX
Sigma-Aldrich X Y A U720 BEORES S & LT
Soya PCi&, Lipoid GmbH (Ludwigshafen, Germany) &
DG Sz, BEATFERA L L THW 72 Sodium cholate
(MW 431) &, FEHigE T3k 4E (Tokyo, Japan) & 1)
AL, R)F—=NTHLHGLB LUDGIE. PAIEN,
T MR A (Osaka, Japan) & Y fit5. &z, ZofoH
I, e V72,

2.2. TA-PNsORBFAE

TA-PNsix, TNFTCOHZADPHWTE-FEZNE
L2370, BB I VAR Lz, o LoMBE Lz
VCCE. Soya PC, SC. TA® L ¥ /7 — ViEi % VCCE/
Soya PC/Sodium cholate/TA @ & )V I A320/80/5/6 12
LAHEHOBELIBE u—F 1) —INNRL =% —%
THWET. A0CTHRBEZRE L, BohmiEIC
0.1% EDTA-2Na & A 50mM 7 T & M#Efiii (pH5.0) %
MZTNARY = — & — % F Tl E AR % 5 54T
W, R A R SR, Extruder & W CTRBRE T Z AL
F100nm DAY A —KA =74V =S LU HT#
fE% 10 M rv, TA-PNszx i L7z GLB X U'DG %%
M3 5860, Hoiaiis LT0.1% EDTA-2Na& 4
50mM 7 T ¥ R (pH5.0) IZFNEN%a 30% 3L

725 0% W,

2. 3. TA-PNs O IRERR

% TA-PNs OIIROBILEE HIWIZ, AT 4 7Yefuik
\ZCEMTE T HiMEE (TEM) (HT-7700, H 7 #8460 Bl
415720 KETA-PNs#& 7 + VW A N— VEBEf) X v ¥ 2 (H
BHEMMRASHE) 1 C5uli T L. 50 MEHEHRAKS % X
WY, RICIBEY T T VERT V=7 KB % SuliE T
L. 150 MiE L7zob 1 RS L%, TEM% v
TBISR T 572, BISEBOMBEEL L 80KV & Lz,

2. 4. TA-PNs OF%iF#&. PDl. €E—XEHMD

HIE

# TA-PNs O 7%, PDL. £— % B, Zetasizer
Nano ZX (Malvern Instruments Ltd.) % Fl\> CEIRYLHEL
#il#E (dynamic light scattering : DLS) 12 & 0 #8455 2 38
BRIZHE L7z, & ToRANL 0.1% EDTA-2Na&f
50mM 7 T ¥ ERR A (pH 5.0) % HIv T 50 AR L 72 4.
MEZIT o720 ¥ —F B —OELEEH T L = —
v 7T —EEIKEIEC & 0w L7z,

2.5. TAHAZEDRE

#TA-PNsICH A ENTWBVCCESL &L O'TA » #
A o fil %12 1 0.1mL i @ Slide-A-Lyzer™ MINI
Dialysis Device (7 %+ 744 X : 2000, Thermo Fisher
Scientific Inc.) & M\7z0 BHTIE EERIC& TA-PNs & FolH
L7z % TA-PNs OFEN I Z 2O BH o B ais
W4.2mL%Z 5mLOKRY) 7L yFa—7IZHKEL, %&b
DHIHK) % F53 L 72 Slide-A-Lyzer™ MINI Dialysis Device
v ML, RILT2REHEN LI ZIT > 720 ENED
ZFNENOHERICEAH L TWBVCCEB LU TA % Fitd
HPLCHEIZ X D ER L72s VCCEB L U'TA OH AL E
M3 & (the amount of drugs after dialysis) 3 X 0%
Hrai3eM i (the amount of drugs before dialysis) %
T AU EHR LA

the amount of drugs after dialysis

the amount of drugs before dialysis x 100

A3 R EES = (

2.6. 'H-NMRAIE

% TA-PNs® 'H-NMR I, JEOL ECA-500 (H &% T
FRastt) 2 v, RIBREMEE 500 MHz THlE L7z, 4
TOMEL, & b OV 7% Bz FK M & [H ko 32T
T4T7 5 72 Relaxation delay (3 58, 513 100 B THlE
L 72 Data pointiX 16384 £ L7z, B 2. 2. @
FHEZHE U TIT, T BERICIZERORDb D ICHKE
L7,
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2. 7. TADinvitroEBREHABRS L OEEBETE

MR

In vitro R §RERBRICE2HI Yy <470ty s
(YMP) ZH\w7z, YMPREZEBIIMAEMZ N —M, &
BflAa Ly —nN—fllE b X LTT T YtV
CHZhPEBORAE - 0.38cm®) 1226# L7ze FF—a 38—
AV MCHEBEASOULZ#EHA L, LI — "=\ E L
T30% % /7 — )V&APBS (pH7.4) 5.0mL % i L
oo R, LY —N—EHRIERA Y — 5 — CHlEMICHE
L. JEEEKE Y 7% HCCTREZ 37TCITE- 72, KE
WCHFHI BT L2, FF—a v X=XV b %57
£ VA TEW, HZE (occlusive) M2 L7z K28 &k
MEETIE, 00 1. 20 4, 60 24T EICL == &
D 200 uL ¥ 2 BRI L . BRIIZ I ) — N — 3K
ERIAS L7, IR T, 24 KRR £ oo B 0 B2
J§ (0.38cm®) 2 L7zo FBt% I8 ool 34 % +
A ERS 72, BEEATA K7 T ATHA 60T
TI240 MR L. R LI L72 Y, #h L EE
EENZTNF 2 —TICAN, NEEED RSOy ) —
ViR (Ergocalciferol 5ug/mL) # 1.0mLINZ 720 Z D14,
& E Y+ 4 ¥ — (IKA ULTRA-TURRAX®T10, IKA
VN UBRASH) ZHWTKREYF A XL, 10000rpm
T10min@ L7 B2 7w, EEEZRME 7 1 V5 —
(TORAST Disc SyringeFilter, B/KPTEE X 7L ~,
E 13mm, fLE0.45um) TA# L. HPLC# i\ TTA
mEE L7,

2.8. HPLCIZ&BVCCEH KLU TADEE
HPLC ¥ A7 A&, R¥ 7 (LC-20AD, BEHEMET) .

*F—b 4 vV xr % — (SIL-20AC, EEBERT) . UV
%% (SPD-20A, EEHEUERNT) . f#HT S A 7 A (CBM-20A,
EBUET) ORI NTWA DR L7z, 554
13 TSK-gel ODS-100Z 3um (100 x 2.0mm, ¥ —#k
K&t), H— FH 5 412 TSK-gel guardgel ODS-100Z
3um (10 x 2.0mm, HY —#Nath) 2fH L7z, B8
Mix. 25 /7= (0.1% MY 70+ afEg) @ K0.1% ©
V) 7V afEg) %97 03 (v/v) OWETHW . fi#lE
0.2mL/min. UV # I3 285nm &k L. » 7 AMER
40CE Lize SOEMICBT S TAOPRFERE X 10min
THolzo NEPEHREY)E & L T Ergocalciferol (Gl %€ #% &
245nm) = v, PIEBIERESNIC X ) TA OB &M L7,

2. 9. W& XHREHEE

Wi, FerE RO RAE iR [SPring-8] O ¥ — A
74 ¥ BL40B2 (BEiAWy) ZMEH L7zo X7 1
774 Vi, 30emX30ecm DA A=YV X T L — FERAH
HL7z.

[ Applying formulation]
via Mesh

Metal frame
Incident

L i Stratum corneum
| sample
X-ray Beam | / Diffracted
:-] B‘ \:— lines

3 .
a | Mesh
Polyimide film

Fig. 2 Schematic image of sample measurement using
solution cell

Wiz, ANH S OB L[Ew eV ]2 L7z Y (Fig.
2)o

TA-PNs DR O X #EEIHTHE OB &1 1&, B % i
LIVHIZIEAL, TA-PNs®D XHARYZ M VOREZIT-
720 U TNOXOBNRERIZ 5T & L7z

TA-PNs & i g O EAERIENT O 56, il v o
BRI 1 X 2emD K (78.8% w/w) F 7213 EAK T (22.3%
w/w) ODNT VAR AflE (Bmg) 2R TAHK, XHHE
PEEICE Y M L2tk VU ¥ VBT I R R &
&, HHAPL 305 % FETIZLISH0TE, 300%,5 123
SHRETIIINTE XA HE U, B E 5 ok kg
W 2B L O, XY 7 VoREEZL2IE L.
TN DOXOBSRERNZ 5 E Lz, B, Fig 8 (¢
BL(DTIE Bo5Nn27B2 774 0DS=0.1lnm' DY
=776, FOMEL LOHEEEZ RSN L. > 7 viEH
BoBEEMICY L T7a Y b L7,

3. BRELVEE

3.1. TA-PNsOF+vZ7&2)t—>3>

Table 1 \ZFR% L 72 3H3E D TA-PNs ORI 2 71 L 720

AL L 72 TA-PNs O V¥R 1 #8132 105.1 ~ 131.6nm T,
PDIIZ 013U F D TH o722 b, B L2F 2k
TEE—LniRE LTHEET D 2 EARENT. F/2,
T 7oA oYX —FBEAMIE-0.04 ~0.22mV &, #
SHE I/ SV ASTH B 4 &R © 2 E O MIICZ
Bl RERKNTELTHAET DI LR EINTz, £ TA-
PNs D TAH AZIZ94.0~95.9% L &flizR_ L7 DIk
5, PNsHICHEYZ +0ICHATERZ EPHRSN
2o 2 BUF—=NVRBEMOSREL BB E, GLRDG
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WINCAE RTINS o T, SO ERD,
R+ —VIETA-PNs DR FRICEEZ 52 T05 b0
LRI NI,

Fig. 3127#% L 72 TA-PNs® TEM B ®, Fig. 4 12%h
5D SAXMEDFERE R L 720

Fig. 3RS, R TIIERROL EEEEY LTW5

—HEXXREAVAETTO-F—

Z EDHERECE, Fig 4 TR LZZSAXHIE DR D TEM
DGR E—FH L Tz T2, B LK ol 1%,
BOGEGEL I CIlE L7 R L 133 L Tz Wi,
Table 1 T/RL7ZZARY F—23% TA-PNs 252 A 52282
DOVWTHE T 5720, % TA-PNs® 'H-NMR A X% v
WEZAT> 72, FOFERE Fig. 51TnR L7,

Table 1 Particle characterization of TA-PNs formulation (n=3)
TA Z-average Zeta
s a ) Entrapment
Formulation S Col?g/)gil/tslgg_ A Concentration (nm) PDI p 0te{1/t1a1 efficiency
name (Soya ) (mg/mL) + 3D (mV) )
d.nm + SD £SD of TA
0.086
TA-PNs 80/20/5/5 1.8 1316 +1.3 + j-:O(.)O;IS 49_5&91
0.005 ‘ -
GL- 0.130
containing 80120/5/5 1.8 1217 £ 3.6 + s 20
TA-PNs 0.027 ' -
DG- 0.096
containing 80/20/5/5 1.8 105.1 £ 0.7 xsx + ioi)lélg _|9_4§05
TA-PNs 0.017 ' -

Values represent the mean = SD (n = 3),
*p < 0.05 versus TA-PNs, **p < 0.05 versus DG-containing TA-PNs, ***p < 0.05 versus GL-
containing TA-PNs

(b)

(©)

Fig. 3 TEM images for (a) TA-PNs, (b) GL containing TA-PNs, (c) DG containing TA-PNs.
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Fig. 4 Small angle X-ray diffraction (SAXD) profiles of (a) TA-PNs, (b) GL-containing TA-PNs,

and (c) DG-containing TA-PNs
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Soya PC®CD,;0D & A DO NMR A X7 bV DKERP S,
3.2ppm DY 7 F VidSoya PCH 1) Y IEDEKUHED A F )V
¥o7a b YHETHLLDERBE SN2, FEHITaY
VIDEKMDOAFNIEOT T N DF I HNVT T MERL
5> THH, GLIEIMTA-PNs B X O'DG &M TA-PNs Tl
VITFNBRY =TI o TWnAH I EDEIEEI N, TA-

3.20 r 80000

(a)

+ 40000

o

335 330 3.25

320 315 3.0 3.05 3.00
ppm

(b) r 2000

322

I 1000

335 330 325 320 315 3.0 3.05 3.00
ppm

r 1000

(©)

+ 500

S.ZLI_.,_I—’-FIJ/\M‘B

335 330 325 320 315 3.0 3.05 3.0
ppm

0

r 2000

o,

0

335 330 325 320 3.5 3.0 3.05 3.0
ppm

Fig. 5 'H NMR spectra of methyl region in (a) Soya PC
CD3;0D solution, (b) TA-PNs, (c) GL containing TA-PNs
and (d) DG containing TA-PNs.

PNs 23 A FVEDTT b v OEEEIE D DH B Z LS
Aoz, T/, DGR TA-PNs & GL &N TA-PNs
I HERE—=ZHREDE . DGOFAGLIZL 5, A
FNFEDOTT N PTEH 2 BBz L HERE I N,

PDEokEsr S, TA-PNsOREFEER TREZ > Tw5
B oOBXX % Fig. 6 1SR L7z,

Fig. 6 IZ/RL72& 912, GLB X U'DGHTIE TA-PNs®
BERIEIZB W T Soya PCOO-PREMENEHTH Z & IZ
0. 3y YEOWKD A FVIEOEENEF D, TR
REOWEEZ N LS5 2RI, 2200 E
13 DG THIZHRW Z L AHER Sz,

VI k. Table 1 BX UFig. 3~ 6 DR~ S, L7 3
i TA-PNs DWW ZENENRAR 5 b 0 LRI,

3.2. ETA-PNsHSDTADYMP B EEF R4 FE

ZHHEH A5 00 1.0 20 4. 6. 24 BFRIBEOKL ¥ =
—HDOTADREEZ#HPLCICX > THIZELZEZ A, T
DF L TVIZBWTTARRE SN olze 2O ER
5. TARIREBMED E W20, 24 B TIIREERISE 2
DI W EPHRINS, RIS, EFERTHIEL2E
24O TADEE B X ORKICBIT 5 )H R &E
ZRE L7z ZOfEHRE Fig. 7TITR L7z,

Fig. 7 DR 5. TADREANDIFRBE IOV TIEH
BAMTHEZIRSN o7z, LA LEEANOIFEE
oW Tid, B ICH L. GLEM TA-PNs B X DG
WIMTA-PNs CHEEPR SN0 A, TA-PNs &
DGR TA-PNs OIC b A EENA OGN 2D &M
5. TA-PNs~ODGOFMZ L Y. HAEWTH 5 TA

Enhancement of mobility
of N-methyl proton

Surface of

the Polyol e
containing o ©
PNs

membrane o<

Bilayer /
region \ ¢

Fig. 6 Speculated interaction between GL or DG and PC
molecules in TA-PNs formulations
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OEpidermis ODermis  j§ (=53 [f] L 7215, 5 DK G DI ES TR Y 7 VHE

* AT A TN T LI 2 HELTVWE Y, S0
| HENIHE RNV TOEBRTH Y. BAEHEZOKG D
BRIEDLLZVWDLODKTA-PNsZAT LAY 7 AMEIC

12 1 *

| RIS 42 & 212 X o THIRG L CHERONS 7 VHEEAS
? 5 X FHEEAEIL LTV b O LR S 7, Fig 8(c)5
8 1 XA 2B BAREATRLZ2S=0.10nm " 1 DR 55
6 R R X UNPENE O B RGEICE S 21k %, Fig. 91RL

720

Fig. 9(@) IR L7z & 912, BpmEICDW»TIiE, 1235
B Y — 7 mEIE DGR TA-PNs Tid GL# N TA-PNs
WCHAR, B2 hoTniz, 2O NS, fAlEL )

The amounts of accumulation after 24h (ng/mg)

TA solution TA-PNs GL containing DG containing

TA-PNs TAPNs DM A DGR TA-PNs T GLRM TA-PNs 2 < 5

Fig. 7 TA amount in the epidermis and dermis of YMP skin R 2EDIE S5 TWA Z EDHELEE I N0 PETEIC

iafter 24h of permeation study. (mean+S.D. (n=6) , ST ED & OBAZ BT b B RSEITE D Z5 LA,

P<0.09) b ahol, 2O ENL, Al LETORMOIHED S
SWEEN W EER I N,

DR MEFRYER I L85 2 L3 HEL %2 5 72, Pham & Fig. 10 ([T L A~ 7 Z 4 12 &AL 5 8 H 1% 0 1 f5 X
X, GL &2 MG IR S &84, fMAlEoMEIRE & M RO ZALIE DR R 2R L7zo

JEREOW HIER L. 2N E N oOREE OEE) % T Fig. 10(a) I8V T, wALKFEO TR E (7 7 7 VHE

AL LT EYORHREREN LS LA %) LT, S=2.4nm' B XU 2.70m AT (FiE
HLTWD Y, DGICHLTIE, 20X ) liEEENT $0.42nm) LB (BT E%0.42nm. 0.37nm) (2 HIK
W WAS, DGIEGLDO A —ThHb I Eh b, BYo THE— BB SNT, £ TA-PNs% fiJg 2@ H L7z
R HIO LRI, ZOHEIICL LY iRV B, MR SN TOAEBIRE VRIS Shb 2k
DERBE I NIz, ZEoTR=ZAFA4 vOLAEDLNIZbOD, ¥—7
78R IR IS ZEILIEBD SN oz LoT, Thb

3.3. HEAXBEZAW:ARBRSEBAEICHITS DTA-PNsld, 7 I VRERICIHEEZ G52 202 LHE
TA-PNs & &EDHE {EFA LENTo KIS, TAOEEADEREI KT DK
Fig. 8IZAT LAY Y ZAfABB L OANT L A< X fE REOEEIZOWTHFT 472012, KAKMEAT LA
2% TA-PNs # i# ] L 72 ® SAX DI 2L %E O &5 5 7 A D & I VICES L. Fig. 8 L kDI A 17

2R L7z o720 EOFERE Fig. 11 1R L7,
Fig. 8(a)ic/Rn L7z & 912, @ TR LAZMEIC, 13.6nm Lol EARMESN7-A4EIZGLE X DGR TA-
OTHEZ b OEBRIT X 5RED 1 ~5 kRIFTDO ¥ — PNsTHOLNZZXRIY 7 V5 T X FHEENOEBIIHIZE X

7 BB E Nz, % TA-PNs 2 5K R £ @ 12 L 72 B Nhhol, SO LML, Fig S TROLNLREEIZIZA
DSAXMEDKER %, Fig. 8(b) ~ (IR L7z WTFho JEEHROKTTHAEGLTwD b0 LHfEREINz, S5,
BHIZ B L2 h . HFOETRLAZS=0.16nm ™ £ Fig 12ICTAZH AL TWARWEPNsZAT L A< X ff
DY — 7 SBEAIHFBE & LI L TWDE Z JEIZHEH &7 R E R LT,

DHNTH, ZOFITREN B L OEEN T 2 7RIS WINDRIZBWTH, XY ZU05 T X T RE~DMHiE
HETAHE—27, ZLTHRTRLIZAFHEDOE — 27 93F BiaBigshiaro7z. M EFig 8~12 DFEEN 5. TA-
—N=F L TWV5EzD, ZILOMTIIATETH - PNs DX 7 VG D B T A TR~ O EZELIZAE 1
720 WIS, FEOHEEIT/RL72S=0.31nm ' I KRS DK E TADRENHEG LTS DO LIHESR SN, Fig
A THEED 4 WFHTHRT HE =7 BB LNz, Tz, BIZRL72E ) B TADAHBANDRE R/ = X LAHHESE
BLH) AR RE TR L 72S=0.10nm ™" 132 Tid, B XNz,

BRI E WY — 2 BREED LA S 7z, FRICGLRM ARG T VIIKGERED25% (w/w) TKRHIENSZ
TA-PNs B X O"'DGiiIN TA-PNs TIZZO1EH 558 <. #r ERHEEINTWSEZ E0 S, Fig 8 OEKMmDAEFE
TR =2 BHBL Tz, FEL L, 2N F Tllsucrose- MTREROAHKDPHFEELTVEIDEEZ BND, &
laurate ester # 3&f L L7z Y 7 V& IEHERTYMP K STy R 7 VARG LICHEMT 5 L. M LloHHKE
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Fig. 8 SAXD profile by hairless mouse stratum corneum (a) and change in the SAX profiles after application of (b) TA-
PNs, (c) GL containing TA-PNs and (d) DG containing TA-PNs for the strongly hydrated hairless mouse stratum
corneum. Black and red line showed stratum corneum and each formulation, respectively. The change from dark blue to
green indicate that of the SAX profile from O to 123 min.

Red allow in Fig. 8 (b), (c) and (d) shows the structure due to the new lamellar phase.
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Fig. 9 Change in the (a) integrated intensity, and (b) full width half maximum for the peak at S=0.10
nm™' in the SAX profiles after GL containing TA-PNs (@) and DG containing TA-PNs (@) application.
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Fig. 10 Wide angle X-ray Diffration(WAXD) profile by hairless mouse stratum corneum (a) and
change in the WAX profiles after application of (b) TA-PNs, (c) GL containing TA-PNs and (d) DG
containing TA-PNs for the strongly hydrated hairless mouse stratum corneum. The change from
dark blue to green indicate that of the SAX profile from O to 123 min.
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Fig. 11 Change in the SAXD profiles after application of (a) TA-PNs, (b) GL containing TA-PNs and (c) DG
containing TA-PNs for the weakly hydrated hairless mouse stratum corneum . Black and red line showed stratum
corneum and each formulation, respectively. The change from dark blue to green indicate that of the SAX profile
from O to 123 min.
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Fig. 12 Change in the SAXD profiles by (a) TA-PNs, (b) GL containing TA-PNs and (c) DG containing TA-PNs for
the strongly hydrated hairless mouse stratum corneum. Black and red line showed stratum corneum and each
formulation, respectively. The change from dark blue to green indicate that of the SAX profile from O to 123 min.
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Fig. 13 Speculated mechanism for the effect of polyol in the TA-PNs formulation
on the lamination forming (a) TA-PNs, (b) GL containing TA-PNs, (c) DG

containing TA-PNs.
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Novel organic gelators without hydrogen-bonding functional groups were developed and investigated for application to
cosmetic materials. It was found that these organic gelators form fluorous solvent gels with an addition amount of less than
5%. The fluorous gels are physical gels that undergo a sol-gel transition, thermo-reversibly, and the transition temperature
changes from 120°C to room temperature depending on the amount of the organic gelator. From the dynamic viscoelasticity
measurements of the fluorous solvent gels, it was found that the gels exhibited a relatively liquid property while exhibiting a

high viscosity.
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The penetration speed of a cosmetic liquid into human skin is recognized as an important parameter for developing
cosmetics. A terahertz time-of-flight (THz-TOF) method was applied to nondestructively evaluate the penetration speed.
In contrast to the conventional THz-TOF method that utilizes THz pulses traveling through free space, skins were directly
mounted on the Si-based THz emitter in the THz-TOF method. The difference between penetration speeds for tap water and
coconut oil was clearly observed using the proposed method. Additionally, mixing ratio dependence was observed with respect
to the penetration speed for an ethanol and distilled water mixture. These results indicated that the THz-TOF method with the
silicone-based THz emitter could be a potentially useful option for evaluating cosmetic liquids.
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Although the moisture content in the skin is of major interest in cosmetology and dermatology, the roles and functions of
water are yet to be understood at a molecular level. Over more than half a century, physicochemical and biophysical studies
have emphasized the importance of hydration water that surrounds biological macromolecules to prompt their native functions,
but such a “quality” of water has been overlooked in biological samples due to experimental difficulty in characterizing the
free/hydration water content in vivo. To settle this issue, in this study we constructed a homebuilt terahertz time-domain
attenuated total reflection spectroscopy system and developed a theoretical algorithm to derive the depth profile of free water
in living skin. Our results showed that the free water content in the stratum corneum of a hairless mouse is kept at particularly
low level, but applying pure water and a cosmetic lotion substantially increases the population of free water albeit temporarily.
Interestingly, the cosmetic lotion (sekkisei) was found to have a greater ability in retaining free water for a longer period,

compared to pure water.

1. #
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“Quality” of water in stratum corneum
investigated with terahertz spectroscopy

Keiichiro Shiraga

RIKEN Center for Integrative Medical
Sciences
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Active vitamin Ds (1) plays important roles in many physiological processes, including calcium and phosphate homeostasis,
bone metabolism, and immune regulation, via binding to vitamin D nuclear receptor (VDR). Since VDR is involved in
the pathogenesis of various diseases, many VDR ligands have been developed as candidate therapeutic agents. Structurally,
almost all of the developed VDR ligands with high potency have the same secosteroidal skeleton, while non-secosteroidal
VDR ligands are promising candidates for many clinical applications. In this study, we synthesized several derivatives of
lithocholic acid (2) that was identified as the second endogenous VDR agonist. Novel compounds were designed by using a
lithocholic acid derivative 4 with potent vitamin D activity as the lead compound. Among compounds 3—7 with a different
3-substituent, the compound 5 was more potent inducer of the HL-60 cell differentiation than the lead compound 4. The SAR
study indicated the size and shape of 2-ethyl-2-hydrozy-1-butyl group as the 3-substituent are proper for potent activity. Then,
the replacement of the carboxyl group of compound 4 with other functional group was examined. The compounds 8—10
bearing the amide group in the side chain were as potent as active vitamin D; (1). Further, compounds 11 and 12 with acyclic
1, 3-diol structure, instead of the carboxyl group of compound 4 also showed potent activity in HL-60 cell assay. Since these
novel lithocholic acid derivatives are one of the most potent non-secosteroidal VDR agonists reported to date, and would have
unique vitamin D functions and different pharmacological properties, compared with the conventional vitamin D derivatives,

they would be promising lead for development of novel drug candidates.
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Effect of atom substitution on the hydrophobicity, antibacterial and antiviral properties of La,M0,Oy (LMO) was
investigated by using Ce (LCMO) with citric acid polymerization method. The sintered bodies showed hydrophobicity by
exposure to ambient air. Although antibacterial activity of LCMO was inferior to that of LMO against Staphylococcus aureus
and Escherichia coli, it was sufficient for practical use. On the other hand, LCMO exhibited higher or similar antiviral activity
than LMO against bacteriophage Qf, and bacteriophage ¢6. LCMO absorbed ultraviolet with little photocatalytic activity.
This material possesses hydrophobicity, antibacterial, antiviral, and ultraviolet shielding properties, simultaneously. It should

be a promising material for the fusion of makeup and medicine.
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Preparation of hydrophobic complex
oxides with antibacterial, antiviral, and
ultraviolet shielding properties
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2%DTF L 7)) a—axi4& L. 100MPa, 3min fR$F
DFMET, —HERIE L CORIBARE 172, 15Nz
BRIF KRGS T TI00T, 12hDBEREITH T LI2L D,
BERG IR 2 ERL L 720

3 5 N85 K O Ml 13 B AR T B eE (FE-SEM,
HA®E T, JSM7500F, Japan) #HWTHE L7, HED
e FmAR 1L 9 F WA (MicrotracBEL, BEL SORP mini,
Japan) Z MW THlE L 7z. R OFHMIECu Koftii
(40kV, 30mA) % H v <. X# | P (XRD, SHIMAZU,
XRD-6100, Japan) & 0 &l L 720 #5 O R IL ICP 5Ok
4 B 2% @& (ICP-OES, 5100 VDV, Agilent Technologies,
USA) THERR L 720 G RE O FFAM 12 1, W BLERAL 55
ik (V-660, HAGE) & vz BERRO®E X T Vv
FRAFAFICEDER L2, Ao RmM S, L
— W — B $E (3D Measuring Laser Microscope, LEXT
OLS4000, OLYMPUS, Japan) Tl L7zo 1ER L 7Bk
R OHNME DTN % 179 729012, 3uL DK T % %
fili i (Dropmaster 500 fpF1 L 7R 24t) 2 e L7z
BEFE R F 0 DAL F MK 12, XPS (X-ray Photoelectron
Spectrometer 5500 MT; PerkinElmer Inc., USA) Z W T
Sl L 720 bR X A& Al Ka (14 kV, 300W) & w72,

2. 2. fiFE - MIANVAEERRK T IIVLEBEE)

E# L 72LMO, LCMO O &Rz hEh sy / —v
THBEE, FARY Y a VEERLE: GEBEK: =¥
J—NV=1mg:1lmL)e COH ARy 5 0.15mL%EH
J AFHEM (25mm % 25mm) EIZH—I1Z#&A L, 100C T
30 KR - W AT o720 CORMG~WEE TOTLIER
SEEMED R 2 LT X D B R A — 123> T % ik
FM R L 72,

2.2.1. mERER

PR T3 it 7 v BRI (NBRC 12732) & K
W (NBRC 3972) & w27z, HUBITEMRERCTIZISO 17094,
JISRIT52 I N T WS [ 74 VABEDE] 2T
PLHEEE O 2 1T - 720 T TWOICKEGH & #HwT I

VEHRBEDOKRER GLIERTHHNA (Nutrient Agar) Hiih
ET37C, 18HMOEMHT CTHEEEZIT- 72, TDHK. XK
#JEONB (Nutrient Broth) % I K T 500 f5ICA ML
T1/500NB#ERZFR L, NARM ECR#EZ1T- 72K
Ww, #f7 Kok % 1/500NBHICHEM S, BXZ
2.0x10°cfu/mL OHEIZ 7 B £ ) ISR OMIE % & L
7oo MR Z WA L 7R FACH/ER L 72 B 50 ul (2
0= — 8 =10"cfutfy) 2, B 7 1 VL THEE S,
D%, WEATHE SN2 E I TOBREET CHRE T THREE
L. FrEOkeR (0, 2,4, 6 RH) 258 > 7230BH K % 5mL
D SCDLP (soybean casein digest broth with lecithin and
polysorbate) Ei#ilZ A, 25 MIEE SEHL I LI1I2XD
AR R EME MO RIS 2 1L L7z, v THIR 2 & &
SCDLP #ifi # PBS (phosphate buffered saline) i % H
WTAHREITV, WARBREIER L7z, 2okhaua=—
BaHZ 57 DIINAFMIC ImL OME % & A ZEAR
BWERM - BAEL, 3TCTASHIE#ET 22 LI2X D
MEOIa=—% K L7z NAR B EICHEEST 2002
—¥EHT ML, Bolaouo—HEAPERTHT
7ol % AP R S L CHUTE VAR AT 22 O MR D A7 B %
Ko7zo BMAREHFZ L (control) DMIEDELIITA T A
FEA F IR R 2 I 7 4 OV A EHEIC X AP
PE%AT 5720 F 72U BABRATIAFAE L T 7ol O - e =
(No) 3% 4 OFFE O 0B BT B ME O EFERE Lz,
au=—hyr MI2ETV. ENSOFOMEERERH L
720
2.2.2. ;iUAIVAER

P 4 v AEMEEER 213 QB (NBRC 20012) & @6 (NBRC
105899) w7z, DT, QRLP6 DT 7 — Ik
1Z1SO 18061 # ZHA L THE L7z, KA BEEI N7 7
— V2 1/500NB # HWTHB X #2.0 x 10" pfu/mL D
BECRD XA VABRORELRE L2, BT ®
A U7z RHEAR FACERLL 72 4 L A3 50 ul (779 — 2
¥=106pfutfl) Zft, EHT A VATEESE, £
D%, WEHHE S N7-FKiR TOREET THFTTERREEL.
FrEORER (0, 2, 4, 6 ki) A% o 72 3B % S5mL @
SCDLPH5#ul A, 250 MR S5 2 L1 X 0 kb
KETANABORIEZFIE L7z, AT VAEED
SCDLP il & PBS# L & I\ CTHME TV 7 A VAT
AWM EER L7z, otk QPIEMIER (NBRC 14084)
12, @61 KIBH (NBRC 106373) (ZZh 2% 10 43R
M, B3 E, ZOBRTI— 7 HERZAH72012 1mL
D74 NVAREAZFMER % 0.5% LB (Luria-Bertani
medium) ¥+ oA Y ERE L. 1.5% LB 7 YR
RiEm, 37 C T4 KIS ESEH I LIZI DT A VA
DTI—=r %K LI TOHRDOLBR M FICHFET 2T
T—IRBEIT L, BONET I HamREEERET

— 44 —
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T 7l 2 AR A OV 2Rk UTHUY A4 OV AP SRR £
DI ANVADELEK % RD 2o KRR F %2 L (control) &
ANV ADEFRINIT T AIER LI R 2 B 3Ic 7
ANV EBEEBFIZE DT A NG 275720 T304
v ARBRET AR LT Wi A )V ZA iR (N,) 1344
DOEKFDOOBEMICB T B IA NV ADELERE Lize 7T —
7 H v M2V, TS OO E R L7,

T ANV AEEETIIERAAETICBT/ME - 74 VA
L DEMGERERD 72012, KA + v & L THER I
FTHWREEIEZ SN L, MAEOHRREITBNT, B
KEME - 7 AV ZAD EIENEM" EBRPSETH L7
A VLRI - ANV 2O EEREA TR - AL
ADHBDO LR T EVNRLE D7D EISHETHTA
FUOBBIFFICEEICRL Y, 200 2%
BB R D 1/500NB I 2408 4 F v = &%
WO pHAEZJE L7ze I T OB K o4k [
W 2BERT & Ly 100 [/ 430 X TIRE L 72 IR X872
WEREZEOCAFT VRBHE YY) VY TRL 74 VY —%

HoThEEZREL, BLAAF oA EHGL A4+ v
B ER L 720 357280 pHllE (HM-21P 3l
DKK #zUa&4t) . ICP 38 prEiE (ICP-OES, 5100 VDV,
Agilent Technologies, USA) (2 & 2 B4R A 4 >~ =il
ExITH> 720

AKIFETIEA L72LMO, LCMO 727 T7 {. HE§
5 RO AIE (La, 05 (99.99%), CeO, (99.5%),
MoO; (99.0%)) 122\ T & [dl — 4 TaFAMh & 9256 L 720

3. BRELVEER

3. 1. . GEEEEFES KUK

£+ 5 N2 BEHR K O X B X % Fig. 11”3, ##
SNzBEITVI NS RO La,Mo,0,y (card No.
28-0509) TH o720 SEMBIEEORER, 1 Uk 7813 50-
100nm 2 CTdH - 72 (Fig. 2)o ICPHH 5. 25 N7k
RIZAARE ) ORELETH B 2 L AR S Nz,

Table 1 IZ& M KDICP-MSIZ & % 1 + v iwih&, pH,
WM E O R AR T HERAIZLMO & LCMO &

Intensity (a.u.)
t
[ ]
[ )
[ ]
[ ]

L] LazMOQOg

LCMO

) AJJULMJ%AMAQMNk&, o

30 40

50 60 70 80

CuKoa 28[deg. ]
Fig. 1 XRD patterns of prepared powders.

N S s

Fig. 2 SEM micrographs of prepared powders and sintered bodies:
(@) & (b) LMO, and (c) & (d) LCMO.
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7~10m*/gTh o720 4 F YiEHETD 1/500NB D
pHI1Z 7.8 TH 5 726 MoO;, CeO, iZ\WVFhd, Lak D
EWALW LD DB LT WEI %R L72e MoO, DKIC
x4 B #EE I 3.4mmol/L (28°C) ' T# %A% La,0,,
CeO, DHEMEITVTNLIFZEIAHEDY THY, RED
FERITHERE O LA —3T 5. La, 04 IZ5FERILY
O TR LB EIME L, Mo, Ce & BAMALY % IHHK$
5 EIRINEDE L % AR SN D, La,0, DIEEESDS
Fv7z®, Mo, CedEis il E ., ThboA 4 I
BN G- SN B 2 D0 b T2 AR LA
It Tidla s MoDJHEDF — ¥ — 2R EETH
B5ZENS, MoDERN Ladie R LB I e
ZZ6Nb, MoO; I3 EN L W EICpHZ K& (KT
KELMENDH D EWTD b, THIFHIHY TEEL
725912, MoO; DIERICE D & = A4 F > Dk
MWK 5H720TH b, HIMEELY O pHDOZELDFFHIX

Table 1 Results of pH and dissolved ion concentration in
the water with 1/500NB solution, with the specific surface
areas of samples.

La,0; > CeO, > MoO; & 72 ), MoO;, CeO,ldWVFid
Lal DALY E 525 2 TpHAEL o7z,

56 N7 BERE RO R S AH b MRk IZ LayMo, 0y TH - 726
TIVF X T AN XD KD 7 BERS RO AR X LMO &
96%, LCMO X 94% T®H o 720 #BEkEk D RO SEM 5.
H% Fig 21387, BERAROFHRIME (Rafl) &, #
NZF10.535um (LCMO). 0.395um (LMO) THH ., &
W TE L LNV TH o 2o BERE KRG TR TR
FeL 72050, PRFFIRER SR 3 2 Beis R 210 o 3 fil /i 221k
& RIS 2 BERS AR O j i O A8 TT TR
T 5 E4 % Fig. 3(a), (DIZFNFNRT . LMO & AR BE
JRIE %1 LCMO BRI TH % 5% 2 O F I 2z Hefi
AAVWRT B W0 Db. TOBGIE, BERREE O KA
RFEHITF SR TD 5720, DI RKRE TOREDE
VIR T O ASHEFT U TRl A 2 7R 34, eI RS
WPV, R ORS TR A ITREF OA D IZE X b
H720ICHELBEEZLNSL, LCMOIZLMO £ 0 #EEK
LS8 ARIIRED PR H . TNEIFHIHTH S

Ce DEVIEALEY BNEELTCWL DL EbNS, Bk

AL L7 83BN Ly A v BT D BERS R D K P

pH  SSA[m2g] La[umoll] Ce[umoliL] Mo[umol/L] ZALZMERR T 5 72O I BB R ISR 5 2 &
5.26 6.8 168 299 . NI P 4
e e s S N THY YRR S, BRARAOWE 2175720 MR%
La,0, 6.60 0.6 2 N.D. N.D. Fig. 4127RF o LMO T 2 [ 27> o T 72K PEO T3
3.35 3992 . — N e =
s A Y ALCMO C i 8 FC I S L, IARALHIE O [ 1 25 72
§mo - |
o LCMO - 100
- 90 8% LCMO
= )
© E = 10
S 30 Tl=
© = LMO
g 0 1 1 1 (a) < -?8“ ‘I ’—.7. 1 ﬁ. (b)
O 0 200 400 600 < 0 200 400 600
Time [h] Time [h]
Fig. 3 (a) Contact angle change and (b) the surface carbon ratio for LMO and
LCMO ceramics during storage in ambient air after firing.
(a) b
5 150 5 150 )
w G.) o o
5120 | 105.7° 102.7° | 3. 120 | 108 107
<@ ()
o 90 | > 90
5 5
—— 60 - e 60 [
g . g 21°
< 30 | 8.6 £ 30 |
S o —— S |
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Fig. 4 Contact angle change of the LMO and LCMO sintered bodies before

and after ozone treatment.
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SNz, LCMOIEEZ o L) IEN-ACEAEZRI 72
O, B L OBHEDSE N LA TFRIND,

3.2. ;A - MIAMIVAEE

Fig. 5(a), (DIZARWIZETER L 7270k B X ORI L
Dy KIBWITRT 2P EEZ R, Lak OEEHR/LY
TIREEFAIZ. LMO > LCMO Th ). RIEMIL T3,
MoO, > La, 04 >> CeO, & %o 726 CeO, \IIPUH IETEIE

HERD LN ho Tz,

La,0; PR EIC O W TIRETHE ™ by, )
YERWA T X B REIE O EAWRE STV T,
LMOIZiELa & Mo D MHFEM 2R A2 H 5, La,0, %
MoO; & ) & EWHLR T & 7R L7ze LB G TE O R % 1
HT a0, BAFTANVLAEERBRIZXZTVAY 7
+ A7 77 —¥HH (ALP) OBAEROFEM %47 572, Fig.
6 IZFEBF R Z R T, WAL KT 5 & MoO,, La, 04
LCMO, LMO2SALP## 2 % { ML EETn A Z &8
MO o720 ALP AR EPIRIEMEEZ K5 5 &
KERMEANEI R LTBY., PR IEHOBREIZIZ, ALP
WHEREDHRY VXV EORNEFEIHEL TnE IR
ZZbNTz

Fig. 5 (c), (IARBIZETHERK L7270k B & OSSR LY
D, FT N EREIH T 2 PURIEEE RS K
HEFBETHY, TNLDILEDSCeDTTHEERIZL S

6
s @ .. control !
z4 7
3 e
S2 [EMON CLeMETe.
1 S
0 ¥ Detection limit .
0 2 6
Time [h]

L(C) ; control

v Detection limit

2
Time [h]

LOg10 N

P, WIS LTEP LW ERHS PR o7 L
LENSLLCMOTH->THORMTIFr 7 2B 515
CEWHREE 2 R 2 & 0500 o 720

Fig. 712, R TE®K L 23k B X ORERILY D
P ANV AWEEZ RS QRIS LTOH Y A Vv ATk
&, LMOIZLCMO & ZIZFBETH Y, 06123 LTI
LCMO > LMO & %2 5720 F72Ce0, 113 & A EFHE MR R
BV L. La,04 ld—EDWEMEE R L7z, RIERIL
YWoEERFEHNE. MoO; > La,0, > CeO, & 7o 720

Mo Dt A 4+ X pH6 LT TIIAR ) BRZ TR § % W HE
PEASEE . F2UBHHIIZY Y ZIE LD E T L KD A
FULHEAETLIEDND, MoldINHDAF AT
RYVEBEEZEE L TV LU RED D 5, R Y BIKERTH T
BOBEMZRL, P74 VAEEEZRT I EPMEINT
W2 P Tadd HIZHIVY A VA (ZyRNa—7 %o
A WA) \AFAET B MR G EER ORI Td % Lysine
Wk (Lys4l, Lys43, Lysb5) ® % VAR ) s
EAMEAEH SRS T 5 E HIV Y A VA 2 AREILT 5
TEERWELLT, £ HEEBEICHESTLEHMT
HbHI)A5I=F—¥ (NA) OFRAGSRE & OIS
X Lysine BREDVLETH LI EHFMENALTWVE Y, 20
7212, RYBOIFAEI X Y Lysine 53 O RiGAL A4 U,
BEPORAENTETICHMAMZ 2 RESEZ DN
o —h, /I RA—TIA4 VADORMEZHHEEE D

6 b control
5 l;(—.—.z:'.'.':TT"'_‘.‘.‘= -------- —I——g-e-gz-—--"l
4 L
3 b
2 L MOO3'\.
1 | L. S
0 V Detection limit X
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Fig. 5 Results of antibacterial activity experiments against (a) & (b) Escherichia coli, and (c) & (d)

Staphylococcus aureus.
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Fig. 6 Relation between antibacterial activity and ALP inactivation rate
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Fig. 7 Results of antiviral activity experiments against (a) & (b) bacteriophage QB, and (c) & (d)

bacteriophage ¢6.
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AW SND 28, 7 (VP4) OIEVERRAL I IE AT %+
O Lysine BIEDPHFET 22 2 ASHIVOL Yy Ru—7
A NVAEFBRIC, AR A R B & OEEM AR I
LB BOIBEERIC L D AT LS 2 2RSS %o

F 72, La= CeMd A + 12i&, KA MRS £ v
A DRNAFEZWHIT 20E25H 5 2 L BMGF ST
219, CeO, DIEEIME VDX, £+ ¥ D% L H3CeT
HAHZOI ANV, O6IIH L Tid, LaMoifikizd
FORONGED o720 TANADEEDOENILL LD E
Bbnsh, BURTIEEBIZWS TRV, —JF. LCMO
ALMO & ) b ECIHEEZ R T I E2 5 CeDRIED AL
5o CeO, HANTIIIALEN AR E R VW EN D, Cef F
YEMoA F v OMEMLMENEEGLTVE I LHE
ZHNb,

AiTHICHE & RV BEOMAB LRI L BP0 4V ATEHEIC
DVTIEWL O HEERTE Y "™, Liubidy v 7 27
YHEROANTORIYBIZBNT, RVBOWAL F > 0—#
DBICENTAT AR TN —DIREETIE Ce 4 + v D
DBLlaAF X LEmVHA Y7V U F T A4 VAR
5252 HEL TS, 7:.Kato% Shiohara 5 I3,
Cef F+ Y OFEWEEILIIIHEIN$ % Mars - van Krevelen
Bk 1993, Ni% Mn 7z & Ol 48 DMLY & fatb
EHIETHATAIEZWME LTV 7, EER, #
ETLCMO . 7V a— Nz udd5 2 & TCelV) DEIE
WALy Mo D—FARILENTMoVAEL 5 Z &8
XPSHMIC L VIR TETWB T EH D, Ce HIEDTHWN
AL D255 L TR BOH Y 4V AMEEZEDO T L]

Fig. 8 Practical photographs of plaques for LMO (a & b)
and LCMO (c & d) against ® 6 between O h (a & c) and 6
h(b&d).

REVEAVRIE S Do BUIRTIZR 72 S 72 B (X DA <1
WA, CeDRRI T T2 —=T%KFT 506D,
IR — T2 VQRLVEETHLIENEZDS
Nb, RVERE Cef F v OMAGEDLEIE, 06 L[FH UMD
AV TNVIUHFTAIVARCOVID-19HIZHMTH 50l
HEPED D %o Fig. 824 HAIE L7 E O 06 DFERED T
5 — 27 OEALERT . 6K TT T — 27 OFEAKIEZ D
LTWbZEBTh b, B, 4EERLZZLMO, LCMO
3. WEhoREHTE W TH MDCK MK (CCL-34, £ X
MR R 1B MR R OMIBIRE) (SR B BEEE S
ARLOOLNLEDPoT2,

LR L 72 La D ALY O K I3 § 5 K
Ag, 0D Zh (0.86umol/L™) X V13w A5, MoO; & 1
A%, WIROBEDHB T2 IZHHATH D72
B, BIEEA LR ) WREEME L, Bix e & AR AT
THETH Do MoO, IZKNDBEMREAE 72D, FINEIT
WA NVAERBT AL Bboh, 3 ICKET
o WA RIS 5 LatiGBRLm L, KIELOH L, B
KD G Z 5720, IKCHBICEFTE 5, ShIERL7:
LCMO IZ# Wit a 2 L, 46 - WIS ] 5
N5 (Fig. 9) 75, HMBEEEHETE b o7, 2D
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Fig. 9 UV-is spectra of LMO and LCMO
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HAZoWnWT, ERNEMEZ21To T LEXEH 5,
4. # &

KRB TRIZE L2 LCMO &, F RN, SIRRIILAE .
U - BU7 A v ANk % Jedafi 2 7= 3Bl O B LYk A4 kLT
BHbo TNFE THEAKMESCEIRIIGE 2 A 3 2 LPE i 247
E L7205 Bz kil UCHR - Buo A4 v AWM N
ENBE, ANERLLIEIE W EE 235 A0S, [
EVO % B 7212155 2 EATE S X ) I127% B A
HbHo INFTHILMEZTHIETHRIEOND +5 7
NEBIET 2B SN TV A5, I OB LiE~D
IBHIE. SNFETOMEN S —HHEAT, EHZTDLD%
IEIET A VDI HE & R ORIA IS DS % W BEME & F
HTWV5D, HICHBENEENWE S 2, EGGZEIR
FETTRLS, VA NVABRGED SO IEEZ#E U T, AKH40D
HIRCTORBESICENLZENEZOND,
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Primary cultured normal human epidermal keratinocytes (NHEK) have been widely used for evaluation of activities of
cosmetic components, however, these cells have considerable lot-to-lot variations and readily to lose differentiation potential
upon serial passages. This study aimed to prepare a novel iPS-derived cell system for effective screening of cosmetic
compounds. We generated iPS cells that were stably transfected with tet/dox-inducible expression cassette for BMP4 (Tet-
BMP4-iPS), so that these cells can be maintained as iPS cells in conventional medium, but undergo differentiation into
ectodermal lineages after treatment with retinoic acid (RA) and subsequently into krt/4-positive keratinocyte progenitors
upon treatment with dox. We found that thus generated keratinocyte progenitors were unstable and spontaneously differentiate
into several epidermal lineages. To detect the appearance of the specific epidermal lineage, e.g., hair cortex, Tet-BMP4-iPS
cells were further introduced with differentiated cell-specific promoter, e.g., KRT31 promoter for hair cortex, which had been
connected with luciferase reporter.  When treated simultaneously with RA, dox and soluble factors from dermal papilla cells,
Tet-BMP4-iPS cells quantitatively increase the expression of luciferase up to three days, suggesting that activity of any soluble
components for hair cortex differentiation could be evaluated by this cell system. To find the optimal condition of RA and dox
treatment for sensitive detection of hair differentiation, we then developed a model of differentiation process of pluripotent

iPS cells into terminally differentiated hair cortex cells.
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The next-generation screening cells for
cosmetic components: ES/iPS cells with
multiple gene-manipulations

Yohei Hirai
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b Kwansei Gakuin University

ERBFETEL L) MBI ETFOML. BEBALL
BMP4 O #{z 138 % F 7 OIRE T8I T THl &
B, ZZIHREANDGLE R T 72D LT 4 VERE,
HHIRZE D & TP RANIC IR b8 5 BMP4 2 BB FHET 5
LT L7z F72. o NS MBI R TR DAk
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Human skin keratinocytes form a tight junction (TJ) in the lateral membrane between neighboring cells. The TJ restricts
the paracellular flux of water, nutrients, and solutes. The architecture of TJ is composed of claudins, transmembrane proteins,
and zonula occludens, adaptor proteins. Claudins have four transmembrane domains and comprise a multi-gene family with
27 members. Claudin-1 acts as a physiological barrier in the skin. Ultraviolet (UV) light may disrupt the TJ barrier, but
the pathophysiological mechanism has not been clarified well. We found that UVB causes a mislocalization of claudin-1,
decrease in transepithelial electrical resistance, and increase in paracellular permeability of lucifer yellow, a hydrophilic
fluorescent marker, in human keratinocyte-derived HaCaT cells. Similarly, NOC, a NO donor, and SIN-1, a peroxynitrite
donor, caused the mislocalization of claudin-1. PCR showed that opsin (OPN) 2 and 3 mRNAs are expressed in HaCaT cells.
UVB increased intracellular Ca®*, nitric oxide, and peroxynitrite concentration, which were inhibited by OPN2 siRNA. In
addition, the elevation of Ca?* concentration was inhibited by the siRNA of transient receptor potential vanilloid subtype
1 (TRPV1), suggesting that UVB enhances Ca*" influx mediated through TRPV1. NOC increased the amount of tyrosine
nitration and ubiquitination of claudin-1.

Our results indicate for the first time that UVB increases intracellular Ca?*, NO, and peroxynitrite concentration, resulting
in the mislocalization of claudin-1. Peroxynitrite may elevate the amount of nitration and ubiquitination of claudin-1. The
compounds, which inhibit nitration and ubiquitination of claudin-1, may have a role in preventing the destruction of the TJ

barrier caused by UV.
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Search for protective compounds
against weak ultraviolet light-induced
dysfunction of tight junction barrier in
skin

Akira Ikari
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Fig. 3 Effects of NO and peroxynitrite donors on tight junction barrier
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Fig. 4 Expression of OPN in HaCaT cells
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Fig. 5 Inhibition of UVB-induced elevation of intracellular
Ca**, NO, and peroxynitrite concentration by AMG9810
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Fig. 6 Effects of UVB on NOS expression
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Fig. 7 Effects of UVB on nitration and ubiquitination of claudin-1
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Oxidative damage in human hair induced by the exposure of external oxidants and its protection is one of the important
issues in the health care against ageing of hair. Although many studies on the UV damage to hair have been reported including
structural changes of the outermost part of hair, cuticle area, there are few studies to detect the area of oxidation from cuticle
to the inside areas called cortex and medulla, depending on the kinds of solar UV radiation.

We have developed an imaging method of oxidative damage in human hair by X-ray spectromicroscopy with submicron
resolution at the K absorption edge of sulfur. The method enabled us to obtain the distribution of cysteic acid, one of the
oxidation products of cystine, a major amino acid in human hair. In addition, such X-ray imaging method has an advantage in
the detection of oxidative damage deep inside the hair with a thickness of about 0.1 mm. The X-ray spectromicroscopy system
was installed at the synchrotron radiation facilities, Photon Factory at Tsukuba.

The oxidative damage by the black light UVA lamp with an emission peak around 365nm was observed at only the surface
of the hair at a short exposure, but with prolonged exposure, the damage was extended over the whole area of the hair. Since
the UVA exposure of the short exposure case by the UVA lamp corresponds to about 2 hr exposure of solar UV at noon on the
clear day of May at the location of Tokai university Shonan campus, our data strongly suggest that even one day exposure to
solar-UV induces significant oxidative damage to hair. In contrast to UVA, UVB damage by the UVB lamp with an emission

peak around 315nm seems to be limited in the cuticle region, probably because of its low permeability.
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X-ray imaging of oxidative damage of
human hair exposed to solar ultraviolet
radiation
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Iontophoresis is a non-invasive transdermal drug delivery technology using weak electric current. Although iontophoresis
is widely used in beauty field, its safety has not been investigated. From the previous our research, it was predicted that
iontophoresis will induce inflammation via activation cell signaling. In this study, we tried to study the effect of weak electric
current at iontophoresis on the skin tissue inflammation and safety. The skin cross section after iontophoresis was compared
with non-treated skin. There was no difference in skin tissue between before and after iontophoresis. Furthermore, to check
the inflammation induction by iontophoresis, the amounts of various mRNAs relating inflammation, such as tumor necrosis
factor-a and interleukin (IL) -1P. Although statistical significant difference was not recognized, mRNAs of inflammatory
cytokines was not activated by iontophoresis. Interestingly, anti-inflammatory cytokine IL-10 mRNA showed the tendency to
increase after iontophoresis. From these results, it was suggested that iontophoresis does not induce any inflammation in the
skin tissue. In conclusion, iontophoresis is safety technology for transdermal drug delivery and skin beauty.
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Oxidative stress due to cell damage or aging results in lipid peroxidation, which produces various lipid radicals and a,
B-unsaturated aldehydes. The highly reactive aldehyde species readily modify specific or unspecific protein sites and maybe
involved in many diseases such as atherosclerosis and cancer. Although many analytical methods have been developed for
lipid peroxidation, imaging of the aldehydes in living cells is still challenging due to lack of appropriate chemical probes.
Here, I designed, synthesized an investigated two aryl azide-based fluorescence probes to detect acrolein, the shortest o,
B-unsaturated aldehydes with a three carbon unit, and an alkoxyamine-based probe targeting the reactive aldehydes. One
of the aryl azide-based probes with a 7-nitrobenzoxadiazole scaffold yielded the corresponding formyl triazole product
upon reaction with acrolein. The reaction product showed substantially red-shifted absorbance compared to the unreacted
probe, however, instability of the azide group in the probes may limit their use for the imaging of acrolein in living cells.
The other probe containing a rhodamine scaffold with an alkoxyamine substituent showed pH-dependent absorbance and
fluorescence spectra, which are characteristic for many rhodamine derivatives due to the open and closed spirocyclic forms in
equilibrium. When it was mixed with a, f-unsaturated aldehydes at pH 7, significant increase of absorbance and fluorescence
was observed likely because the open form was stabilized for the reaction product. Thus, the probe was applied to HeLa
cells. Confocal microscopy images showed fluorescence increase in some cellular compartments. Co-labeling the cells
with a lysosome-targeted dye revealed that the probe turned to fluorescence in lysosome, where the local pH is known to be
4.5-5.0. Accumulation of the probe in lysosome may hamper the desired imaging of the reactive aldehyde species. Further
investigation is in progress to determine where the probe distributes in the cells and if it can detect endogenous aldehydes

under oxidative stress.
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Premelanosome protein (PMEL) is a functional protein as a scaffold for melanin synthesis and pigmentation in
melanosome. PMEL forms non-toxic amyloid fibrils through aggregation of its fragments. In the previous studies, PMEL
has several N-glycosylation and O-glycosylation sites and those are significant for membrane trafficking or fibril formation.
C-mannosylation is a unique type of protein glycosylation, which the alpha-D-mannopyranose is attached to the first
tryptophan residue in the consensus sequence, Trp-Xaa-Xaa-Trp/Cys (Xaa represents any amino acid). PMEL has one
predicted C-mannosylation consensus sequence, Trp 153 -Lys-Thr-Trp, in the N-terminal region (NTR) and Trp 153 is
probably C-mannosylated; however, the presence of C-mannosylation in PMEL has not been reported. In this study, we
first demonstrated by mass spectrometry that PMEL is C-mannosylated at predicted Trp 153, and also C-mannosylated
at Trp 104 and Trp 156, which belong to Trp 104 -Val-Asn-Asn and Trp 156 -Gly-Gln-Tyr, respectively. In addition, we
identified that C-mannosylation at Trp 104 can occur near N-glycosylation at Asn 106 . Furthermore, we evaluated the role of
C-mannosylation in PMEL on its function of fibril formation, using C-mannosylation-defective mutant (W 104 F, W 153 F/
W 156F) PMEL transiently overexpressed HeLa cells. Compared with control and W 104F, W 153 F/W 156F especially
diminished fibrils. Taken together, PMEL is C-mannosylated at Trp 104, Trp 153 and Trp 156, and we suggest that the

C-mannosylation of PMEL regulates amyloid fibril formation and/or pigmentation in melanosome.
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Establishment of full-thickness human cutaneous three-dimensional (3 D) equivalent containing blood and/ or lymphatic
vasculature is required for drug discovery and development of chemicals and cosmetics, because microcirculatory system in
nature human skin plays an important role in regulating cutaneous morphogenesis and physiological function. The present
study employed our developed layer-by-layer (LbL) nanofilm coating and unique collagen gel cell-accumulation techniques
to fabricate human epidermis on dermis-like cellular and fibrous tissue with or without blood or lymphatic capillary network.
Our constructs without vascular network exhibited a well-organized epidermal tissue involving cellular differentiation of
keratinocytes and distinctive layer formation with cornification on basement membrane of dermal connective tissue and a
high barrier function after exposure to a cytotoxic corrosive. Additional equipment of horizontal capillary network within
the dermal tissue by LbL coating method facilitates formation of every layer in epidermis, as well as dermal tissue, to
increase thickness of each tissue. Three-dimensional configuration of the vascular network introduced by collagen gel cell-
accumulation procedure further accelerates maturation and thickening of both tissues. However, the lymphatic network
prepared by the current LbL coating method was somewhat different in its form from that in normal nature human skin
and leave little impression on both epidermal and dermal structure in the engineered cutaneous tissue, so that improved
procedure for building lymphatic vasculature, being closely like that in nature dermis, has been currently developed. The
present results consequently demonstrate that our peculiar tissue-engineering methods afford in vitro full-thickness human
cutaneous 3D model like nature skin simply and substantial vascular network, being effective in tissue maturation, in a
shorter period than that described previously. Our vascularized cutaneous tissue constructs are expected as next-generation

in vitro skin models for drug and cosmetic development and as biomaterials for regenerative medicine.
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2. 1. HREsE

b b2 )E SMESE MRS (NHDF 5 Lonza, NJ, USA). & b
T SR N B2 K (HUVEC 5 Lonza), b MNEZJE Y v o348
M MHS (HDLEC ; PromoCell, Heidelberg, Germany). 1F
e bFEE AN (NHEK : Kurabo, Japan) % 37C. 5%
CO, T T, ZNZF Mo HE M (10% fetal bovine serum
(FBS) &4 DMEM (Lonza), EGM™-2MV, NHEK 457
Jn#) &4 EpiLife ™ (Thermo Fisher Scientific, MA, USA))
BT VORI L 72,

2.2. LbL- #REREICEIBI=ZRTREETIVDIESE
B EmC 7 1+ 71 4 7 F >~ (Sigma-Aldrich, MO, USA)
& ¥ 75 » (Wako Pure Chemical Industries, Japan) {2 & %
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%4 &V (layer-by-layer ; LbL) &/ 74 VA3 —F 4 V7
% i L 72 NHDF % 24-well /| Transwell” insert (Corning,
NY, USA) 128 & %5 & 9 \2Hf - MigfbL. #H~
B H % IO NHDF i J8 HL#k 3K g % Type IV collagen ¥ i
(0.04mg/ml : Sigma-Aldrich) TI—J5 41 ¥ 7 L7:t4. %
® LJEICNHEK % 3P4 L7z (IX1). NHEK #)E
FHLD10% FBS# A DMEM & Epilife ™0 % w R &
B 12 25ug/ml 7 A 2V ¥ VB (Wako Pure Chemical
Industries) % ML 7285 % F v Cair-lift I & 25758 %
THEATW HE ERE L DL EEET IV EREEL (X
Do

2. 3. LbL- MiRREFEICKZME(NE) HBEE
ZRTHEBETIVOEE
NHDF # & "HUVEC OMifa1fC 2. 2. L FBko 3 —
F4 ¥ 7 EIT\W, 1 BOHUVEC % % 4 J&§ ® NHDF T% >~
FA v FRICPeAA T & 9 ICHFRE - REBAL L2 (K1), #
A~ H%IZ2. 2. LFEERICNHEK O3 % 7 H ATV,
MEREEHEREETVERBELZ (K1),

) UNEERREEE T VIZDOWTIZ, HUVEC oftH
DiZa—5 14 7 &ML Twiv 0.5 845 @ HDLEC % H
WTC LR L FRROBIEALATH T LITX DY VS E R
HETFIVERBELZIK),
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a5 =4 U IVER (3mg/ml ; collagen from human
placenta ; Sigma-Aldrich) 2 NHDF (1 x 10°) £ HUVEC
(0.5 x 10°) & it S &, O FrL (11006, 15 55) L7214,
24-well l Transwell” insert {Z3FREL, HBH XY 2. 2. &
[ NHEK o822 7 HEAT WV, MEMSHRE €T
VgL (K2),
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74 AR 2 ERL, A R -2t Ty
(H.E) ¥tz 5 NS Froo g getaicfi Lz, 720 2.3,
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FHET B,

Airlift3E5%
-78E}-

FRESHk+AC

Tt
A ER P42
BT, DTS
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EEICERE PREALHAR (NHEK) 2481 L. air-lift DIRETHME - FET 2,



~2. 4. IZBWTRSE L - MEWEERZEET V& 24K%
4% /37 RV AT IV T R CHEERH. whole-mount £
AR L TFiROBEGDIA L 72

2.6. RELE

2.2, THHSEL 2B EF NV OB % 7 = V%
i (0.01M, pH6.0) THWEL7- (121TC, 154) . anti-
occludin IgG (abcam, Cambridge, UK). anti-desmoglein
IgG (Heiderberg, Germany). anti-laminin IgG (Sigma-
Aldrich) Z —W&Hifk & LT, &—RIUEDO B 550
7 IgGIZH#EYE (fluorescein isothiocyanate, Cy 3, Cy5)
EREA IR TRPURE W T L — =L B T
7 X7 OREE AL L 720

2.3.~ 2. 4. ® whole-mount £ # |2 2 \» T, anti-
CD31 IgG (DAKO, Glostrup, Denmark) # —&Pifk & LT,
Cy3 i S ERN_RIEEZ VT L — — 3L
SRS C I &2 AL L 72,

2.4, THEEEL720) VoEMEH K E € 7OV oMY
% 7 I VRS CHE D L 72, anti-LYVE-1 IgG (R&D
Systems, MN, USA) # 1 &kPifkE LT, peroxidase & #
A BRI R PUE % v T 3.3 -diaminobenzidine
R IERISEY & L CLYVE-1 O & e B <l
BULL 72,

2. 7. EFEMEARERNR

2.2, CTHEE LM ET VA 2 K% &0 A B T MM
(TEM) b X OGEARIE TG (SEM) 12 X 2 BT I2 6t
L 720 TEMNTIZDOWTIE, MIEZ 25% 7 V7 VTV

EHONAT)y FR=RTE MNEEETIVORSE

T PR CREIE L2%, Bt vt 2 /ER L,
JEM1250 (JEOL, Tokyo) THi£ L7z, 72, SEMHITIC
OWTIE, kR8T 7 4 MR X D SRR A
L725% 0 O#MERZE 1% F A I 7 AR CHRBEYtn L7215,
AR E A& —T 4 ¥ 7 %47\ JSM-6510LV (JEOL,
Tokyo) THIZ L 72,

2. 8. HERIHMETMEER

ZRITTEMET VO TR R 572012, 2. 2.
THESE L 72 R IC B € 7V 72 5 NI NHDF O A CTHERE S
N7 ZUOCEEE T IS L TEB A RS NICR T YVv
T F b4 (SDS) #wi(1, 2, 4, 10, 50mg/ml) # kR
MCHFEL, 18 WA (SR L7, WPLEVIIMTT (3-
[4,5-dimethylthiazol-2-yl] -2,5-diphenyltetrazolium
bromide) 7 £ 4 Z47\>, 15 57l A S ML A AR E (4%
W FE D SDS VA 7 T 14 OBAR OWOCEE / 4 B B35 K R 1%
DOARDOWEIEEE X 100 (%)) 25 HL 720

3. % ®

3.1. ZRTHBEBETINOREE

ARAFFE TR 7 MBS RE T 1E 10 H DU B R AR A0
M E RSO S 3D VEREEF NV ERESET S
ZENTE, 24-well insert NIHESE S 7z 3D AR IZ
lem D% b B, LHOMMFMI & Mlast~ ~Y 7 2
585 80 ~ 100 um JF O R FRALER & 2 0 BT S
N7-HERB»LAERBOLEH»HINENS 50 ~ 70um &
OFRBMBE T SN T2 (K3A, B REMMICBW
THLERE & AR I CTH - 72A%, TREIZRRZ L L.

X3 3DEEETIDIEE, A LbLMREERETEBEIN-ZRTEEETIVOBBTF DL &,
B. A. D—EBDHE AR, IRHEFME MBS~ N) 72 h OB EREEMER FICmBEMEEAE(L
EFHORKEHBIESNS, C. EREALMROATHEFEL AREHFMER. MIEHEICLS
BEEIPZLL. EB{EEhE Vv, A —C. HE. &
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FALIE W3 R A% & b e b & R 3 b R &
N7z (M 3B)o FLE MMM Z 2 3712 NHEK O A TR
L7zh i RIE R & L Conbiin z £ L7225, ML s
N o72(K3C),

LbL - MR ERIEIC X DRSS NI ET IV OREM
T, P2 74X RIEILDETETFTF /) HA b

DR A HHNLAST R E YV — & % i 2 7200 B4 % 4
BUCHZE S TR EAREEMEL, RKPEOBK
WA I FRE Y = 2% D DREMBEA R s vz (1K
4A). BRMIHNTIZN 2 745 A2 FOMIZKAD
I heT ) YERDEAE L. 20 ERICIERT 2 )R
MERICHER T 2 AEREIERL SN TV (K4A, B). F
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X4 3DEEETIOTEMIE (A). SEM& (B). desmoglein (F7) « occludin (##) - laminin (F) (CW§ 3 %%
2% (C). HERISMERE (D). A-1. REPSEBEIZHITTOLEMG, A-2. A-1. DREAEBREH > HHE
DEKIG. A-3. A-1. DREFHEDILKAG, A-4. A-1. DREEHBEBOILKAG, A-5. A-1. DREFHE
SEEBDIAG, A-6. A-1. DREREEEBISERIZH T TOHAG, KERIEEEEANITFIEY — LIS
BE%1ET. B. BEBOREIIRFLMIBOERLIKRDMIED 555, C. desmoglein. occludin, laminin &% 1
ZThRELH, REXRE. RELERDERESSUVERLBICRENFSRSN 3, D. SR FRMBIRIEZThZh
BERHRIESHEB S SDEBEETIVICH T 3 SDSEREB R (M) RFEOMTT7 v 1 BOWNE (Htsh) 2777,



7oy WK SAMZOMBHTT A €Y — L 0958ET 5
DITHF L. R FE A & M2 Tl desmoglein 72 £ 7 A
EBY = AR Y 2237 12N 2 Toccludin % & T M A&
W& oy AT LT (4C). —T5. BB
Gtk TIE MR & OB S laminin % 75 T 2R KR A3
TEBL & M7z A%, laminin (345 A LR IE 12 & BAETE L 504
LTw72(K4A, C)s

3. 2. ZRTEREETINO/N) 7i%se D

SDS#W E MTT 7 v A4 2 V723D FE T IV DN
) 7 HEBERMIIC B W T, NHDF O A THESE L 72 3D A A
MECITRE SN D SDSER OMIE EA VAT
HEAEFRDNRA Ly 1mg/mliEH T 50 % K12 7% 5 DX}
L. BHEREAMEE ISR EPTER SN 3DEEET IV
X SDSHEMIREE D /IR LT X & g A3
DA R L. MIEAAEZE D50 % IR T 9 5 R 1
4 ~7mg/mlTdho72(X4D),

ﬁ\’i = io i j )

R

X5 MEMEREIDEEETILOEE. A LbL MIBREREICLVIBEINAZIDEEET/ILOMA
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3.3. MEMESF=RTHBEETIOEE
LbLEFidas—r v r vz Huni oM EsEF
BZBWT L EBMIMENE A5 528k 3DEEET IV
10 HUIPICHESR T 5 2 &5 CT& 72 (K5)o LBLEEIC &
BRI ET VOB TR IRITIICIEAS S Bl
BHSPREIBICER SN, ZoOESRIMEEEZE LRV
EFIVOBERAMBE L DR L5 ML Twz (100 ~
150um ; MI5A, B)o [FEFILOFE MM, BIE 72 Bk
BEERTAMEMbERE L, mMEREE D 2w EE
T IWAZHARTH LS REICBEL Tz (8 100um ; FI5A),
T, MERBIIMIEE D 2 WRE RO D AT
Bl sh, Zo B LIELIEFREL W2 (X5A),
—Ji. AT = U VETRRE L2 3D E TV,
B RRHLAR P =K GRS IE 25 % BRI AT & .
LbL - MIRERILIC L2 TEMWEAEEETLLDN S
B REHAROIE A (9 150 um) A3 LCTw 7z (K5C, D)o
T2, REFNVORBEMBIILDLIEC I B EFET LV &
FAR A 2 Ml b e ka2 L. ZOJE 13120 ~
150 um (23 LTz (K 5C)

BUK1G, EEEEBTEICERETRTINEN RSN S, HE. L B. LbL: MREEEICLY
BEINZIDEEETNOERFBBAT2RITHWICEY 2MEME. Whole-mountiZAICH 13
CD31 I T2%ZELE C. 7474V - MIREREICLVIBEIN/-3DEBEET VOB
Fi&. ERFEBOXRB,IOSFREBICOLERETRTINEFrRS5h2, HE.£& D. I5—-4>
FIL - HBEEREICIUIBEIN-3DEBETIVOEREBEBA T RITHICEDY 3 MER,
Whole-mountiZ7&(Z$H175 CD 31 ICH T3 RELE



QXX hAY MRS Vol. 28, 2020

3.4. VNEHEBE=ZRATREBETIOEE
LbLEEIZ & D ) 3% AT 22D 3D KM E
FNE 10 HUWISIEKR T 5 2 L5 TE 72 (X6), BEIEHE
MR ORIEEEZ d, ) YNERNER = —D—DTH
A LYVE-1 B0k L7-FEM ) >~ 882 R ICIC 5
HELTW2s, BRI O 212 80 ~ 100 um & I - V)
YERE D T VREET OV EIIZRS%ETH 572 (H6A,
B)o Z DR TIIHERIROMBE~D /LR & 48 fE
(20um) OTEEASHHBETH - 7245 ZFOE Z13H 70 um T
EWEATAEBEET VL EEER L2 (K6A)

4. ¥ &

A OWFZE 7V — THFENZESE L zMgsb~ by 7 A
DOLbL - I—F 4 ¥ ZHii% v Mk o ik, =
KRR G LT 9 F 2 4 MAERE RO - K
MEMAE BT 2 2BEOREHE TSR L7, A
R FEBR G TN AR LML ROTMA V5B 2 L
L MBS PHCHRBRE T2 EiICXhBERSh, v
AR S B MR E A A LT ize AT
FEK O Hz A A 2 2R, LS 10 H BN RS T
LT LHREBIFHMTD Ho A TIIHHES ML A 54
T LEAFHGE LICBWTORERENIERINDL Z Eh b,
KB T 5F 794 ORI E ) & oA - M
HAEH 2 B L 5 5K Y & A0 BUNRSE % 3Lt
95 LT MR EMEIORING - LA E & 5T B E
BHELCWwaEEbNL, O LA Hlada: ity g
R LA R e R EEEF L XD EuoN) T
ERIETALZLICHFELTCWDEEZONL, LA L,
KEOLE MEIERITRZ 0L 3T 23 B ERHLRR
BV THMMERRZIZ LD &3 5B EIAE LT
B EEEEISAD B MR OMEAIZIE I N2 FRT 5
WERH L EBbI S,

FREOEIIIN Z A 72012, AW TIE S SR

J§ € 7OV OB M O 52 1T - 720 e D
LbL - MR AERE AR NS IMAE - V) > 2 S & LR
1322 LB, T CRUMESRRE NS 24 7
SDAMRZ AR L T a0, TR O IR R & e
MR DS Z OFERNZEHE 2 B E L 28 HUL Lo RV %
F5 5 O LT, LbL - MK ERP:HIE 10 H N ICE
B BERLRE NS 2 IRTTINZ IR AT 5 BRI HE 2 A5 % Je i €
FNEERL, SS5CHLCHELZas =727 - Ml
R e RE B X I R S R 2 12 IR A5 3 koC B BRI A
MWEME L 37— VI VEICL 5 3DEHET VI
LbL A R THAMESF R DB EE 2 3 2 CHlfadb~ b Y 2
ADRINE B ZIS Z 10k, X ARERICE
WHIRRZ R T2 EBMETH D, 02 L2 MEH
D 3WTTALITE TS EHEH SN D, ARSI
AR S N7 Z LI X Bf £ 7V D B AR AYE <
%5 L LIS, KRR = M X 2 IEE %2R
L7zZ Lid, MEEOTEK & B2 B MRE 2 TR
B ORRBEIE BRI DR LT 2 L 2R L Tw
o AT—A U NKEIZEB3DEEETNVTIEESICHE
B, FHEDICZFOEAZML TV 2220, MEHED
ZRTUAIZ KRR A A DO ZHFEN DG 2 HA IS HF )L
5 2 & TREMEO L - B ERET 2 L Bbh b,
RO B IR 2T TR MRo/EY. 2
% & & GO OPEER 557 W L MLk 2B b
%) oNEDSELR S . AR T E O TR O MERE R
SEORBEMI ICH RIS T2 LR MbRTnD Y,
INL Y. 3DEEET VORI v oEEE R
L, RO OV T 2175 7245 14
WOBEGERLZY, REZASHRVEFET VL ORICH
LG EIAON G o7z TOZ EIXIREAREDERRER
ERIZI D00 LN wh, SHEEI N Vg
MR L 72 B WEC X 2 PRI 2 ik 2 2 L. AR
JED) VNERORERE L TEBEL Tn 5 2 L2 OfEE

50 pm

K6 VUL/NEHERIDEBETIOEE, A, LbL: HIIEREICKIIIBEINA-3DEFETILO
BTG, ERFEBTPEEROISABRICIRLZY D INENRBS5h 5, HE. 26 B. ADBEEY
FICHBIBLYVE-1 I T3RELER, LYVE-1BHEOREMBEIFEREFKT 5.
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Some nanomaterials in cosmetic products act as UV-filters for skin. It is known, however, that some types of
nanomaterials can induce skin inflammation. The inflammation is thought to be due to the harmfulness of the nanomaterials
themselves. On the contrary, we considered another hypothesis on the action of nanomaterials in the skin damages. That
is, nanomaterials would alter gene expression of indigenous bacteria in skin and they would induce inflammation indirectly.
We investigated influence of some nanomaterials on the action of membrane receptors of Escherichia coli, and found level
of two receptors activities were reduced by treatment of two nanomaterials ZnO and TiO2. Lack of the receptors in E.
coli altered bacterial virulence to model host Drosophila. These results suggested that some nanomaterials have roles for
regulation of bacterial virulence through change the activity of the membrane receptors.
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Role for nanomaterials of bacterial gene
expression and infectious state of host
organisms
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Drug-induced phototoxicity is caused by exposure to sunlight after topical and/or systemic administration of
photosensitive chemicals. Both photoreactivity of chemicals and its distribution to sunlight-exposed tissues are key
determinants of drug-induced phototoxicity. Recently, 3 Rs principle (replacement, reduction, refinement) tends to be
compliance in pharmaceutical and cosmetic industries. In this study, a new photosafety screening strategy based on
the combined use of a reactive oxygen species (ROS) assay and an in vitro skin permeation test was developed as an
alternative to animal experiments. The phototoxic risk of 6 phototoxic compounds, acridine (ACD), furosemide (FSM),
hexachlorophene (HCP), 8 -methoxypsoralen (MOP), norfloxacin (NFX), and promethazine (PMZ), were evaluated based
on photochemical and in vitro skin deposition properties. An in vivo phototoxicity test in rats was undertaken to verify
the prediction capacity of the proposed system. All tested compounds exhibited strong absorption in UVA/B regions, and
generation of significant ROS from all tested chemicals were observed under simulated sunlight exposure. The steady-state
concentration (Cs) values of tested compounds in removed rat skin were estimated on the basis of the skin permeability.
The Css values of ACD, FSM, HCP, MOP, NFX, and PMZ were calculated to be 69, 2.8, 57, 50, 3.2, and 59, respectively.
On the basis of the ROS data and Cs values of tested compounds, the phototoxic risk of tested compounds was predicted.
The predicted phototoxic risk by proposed screening system (ACD > HCP > MOP > PMZ > FSM = NFX) was mostly in
agreement with the observed in vivo phototoxicity (ACD > HCP > MOP > FSM = PMZ > NFX). From these findings, the
phototoxic risk of tested compounds could be predicted by combined use of ROS assay and in vitro skin permeation test, and
the new photosafety screening system would contribute to product development and animal welfare.
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contributing to 3Rs principle in animal
experiments
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TEERHELRY.
) ¥ % B @ 3Rs (reduction, replacement, refinement)
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Fig. 1 Chemical structures and physicochemical properties of test compounds.
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2. 7. In vivo X & 1EH

RERBA MG 24hAIIC T v NEEWEZ M E L, BERWH
(100mg/mL) % & & dimethyl sulfoxide (DMSO) ¥ i
ZIREL, KWW o DMSO K 100ul & # 4 L
7-. DMSO® WA 3h#zickkEL, MMEBETTT v ME
HIZT S v 2754 bEHWTUV 2SS L2 UVIRE R
& @l 52 13 UVA detector T & 5 Dr. Honle #0037 (Dr
Honle) %\ CATwvy, #2.7mW/cm® 0BG} 3 % <© F g
FA330]/cm? & % 5 £ CUVIREF L 72, BYIHI B X O
W T 24h o R oMl 2 e L, UV IS
D AEE %G MO & L7z, 7213 Commission
International del’s Eclariage (CIE) 12X h S Tw»
% L*a*b* system |2 & 0 fidk 3 5 o5t (NF333, HATE
B3 ZHVTHE LA, fmashdfats Xt
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L7227 v MEEEEROOELAZIE L. WL
ToHEEE (L), A (a*) B X UL (b*) D% 31267 (AE)
ZUTOLHITHHR L.

AE = J[(AL)? + (Aa")? + (Ab*)?]

2.8. T—XEMN

In vivo GFHEMEREBICB W T, &YW E O UV S
B L OIE AT RE [ Ok BT AL B X student’s (4R E & 92 i
L, fEE5% LT (P<0.05) #Fio> THE L L72. IRE
P DIEEETH 5 Clog P 1Z ChemBioDraw 16.0 software
(PerkinElmer, Waltham, MA, USA) & #ERY)E O
REANTHIETHE L.

3. & &R

3. 1. KA RF
LB E I UV SR IR A R (Fig. 2A), M

R £ T O MECA#HIX 19,500 (ACD), 14,900 (FSM),

)

)Op|j®&—oi¢6— —————— @

Absorbance
X - -
\s
J \\
3

290 320 350 380 410

Wavelengh (nm)
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© &
. c ‘_
e E S €
S S 400 F400 T E
= 3 o 8
£ <
S o o5
c 0 g 0]
= © (2]
@ 8 200- F200 3 §
5 G
a £

ACD FSM HCP MOP NFX PMZ QN SB

Fig. 2 Photochemical properties of test compounds. (A)
UV absorption spectra of test compounds (20uM) in 20
mM sodium phosphate buffer (pH7.4) . Thick solid line,
ACD:; thick dashed line, FSM; thick dotted line, HCP; thin
solid line, MOP; thin dashed line, NFX; and thick dotted
line, PMZ. (B) Generation of ROS including singlet oxygen

(filled bars) and superoxide (open bars) from test
compounds (200 uM) exposed to simulated sunlight (250
W/m?) for 1 h. QN, quinine (positive control) ; and SB,
sulisobenzone (negative control) . Data represent the
mean=S.D. of 3 experiments. N.D., not detected.

11,200 (HCP), 24,900 (MOP), 24,900 (NFX) & 6,600 (PMZ)
M'ecm! TH o 72. 290-700nm D 52 BT MEC 78
1,000M "cm™ Ll & e WAL A 0 2o E v % 1
ERITEBERIZVEERINTEY Y, 6 OB
HixmvothRME 2 Ho & H W L 72, ROS assay 28 W
T, HCP % B < 288 & 255K e IR GT I & D Bl
singlet oxygen B X (Nsuperoxide @ & 4 % #2%, HCP i
singlet oxygen DAL B R 21, T OREIT PR
WHEPRbEWEZ R L7 (Fig. 2B). WINoOW%ERYE
b DT OMEEFIC Ti%sE L 7z eriteria (AA 4y, X 10°: 25 for
singlet oxygen and/or AAsg,, X 10%: 20 for superoxide)
DA THEY, MOERIBEEZ A LT, HRig,
ACD & singlet oxygen 3 & U superoxide ® &% & O
SIEFITE L, BB TR SVOLRIEBEEZ B L Tw
7z.

3. 2. In vitro ZEHEBMFMEH LV Css DEH
BEREIC L2 7 7 — D O SR B R & W E L 72

KB, MOP Wi H OB Tl d B BimZ2 R L7z

(Fig. 3). —H T, NFXOFE#mIZmifiEHEFicsnwcse

")

Accumulated amount (ug/cmz)

Time (h)

B)

Accumulated amount (ug/cmz)

Time (h)

Fig. 3 In vitro skin permeability of test compounds.
Accumulated amount of test compounds that permeated
through (A) whole skin and (B) stripped skin. O, ACD; 2,
FSM; [, HCP; v, MOP; , NFX; and X, PMZ. Data
represent mean=xS.E. for 4-6 experiments.
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BB E i bIMETH o 72, B E O R E T 07 7

ANIZHED X, P13 1.6 x 10" (ACD), 2.3 x 10° (FSM),

9.3 x 10 (HCP), 1.0 x 10™* (MOP), 4.6 x 10° (NFX)
BIXU1.0x 10" (PMZ) ecm/sTH Y, P,1x3.1x 10"
(ACD), 7.8 x 10" (FSM), 4.3 x 10™* (HCP), 2.3 x
10" (MOP), 1.4 x 10° (NFX)3 X 1¥4.5 x 10™* (PMZ)
cm/s Td - 72 (Table 1).

BONTEE BB ST X —F7 — &I E D 5

v MEHBEEIZBIT S C 2HIL72& 2 A, ACD, FSM,

HCP, MOP, NFX 3 X O'PMZ ® C. 1Z = 21 69.1,

2.8, 57.3, 50.7, 3.2B X U59.1ug/mL T - 72 (Fig. 4).

L72255T, v MEBICBIT 5 in vitro 2§ ACD
>PMZ >HCP >MOP >NFX >FSM T® - 7-.

3. 3. In vivo X=HTHE

BRI E D in vivo X FM TR, Ty M EH
W7z in vivo eEMERERE AT o 72, REEETIX, UVA RS
Hite D7 v MO BRI B 5 it % 573
% Z & Tin vivo YemME % -l L 72 (Fig. 5). &HEBWE &
UVARGHZ X D BRI RO w2 L7z, FiZ
UVA BT, £ TOWBRWE TAafid IEDOZAbE R
L7z e SBATERORAIB L 722 L 2R LTHY, B
M52 X ) UVARSH CTHBRISZFRT A2 L 2
bz Thbb, EWBRYEIIREEGICE ) ERNT
FHEErIERITIEERB LA HIZ, ACDBLW

BMEIRD 3Rs ICHF ST 2L FMED KT LM MEDE IR

HCP ¥ 5- Bt D2t A o> 4 T o B e '8 & ke L C
KEDoTz, HWEWEIZB 5 UVARGIES X OIER
WD AE D% 312, in vivo eHMED IR 11X ACD =
HCP >PMZ >MOP >FSM >NFX T 5 & Hlr L 7-.

4. ¥ &

ARWEFETldin vivo P28 NEVEERHI % in vitro P28 FE Pk
AR Lot atkaf iR 2 % L, SehUstEs Lo
in vitro EJBWETE T — ¥ % H W T 6 FEOWERYE o Yem 1
YR % FT 5 LT, RNEEEREIM RO @ H T Heik
AL 72,

SEREERYVEIE UV HIBC B W TR E R L, MEC
fEIZICH S10 TED B H#flEZ KRESHMATHY, St
EIZE DAEEWIOEEN 25 SR L 2RE
L7z AL RS & ROSBEA L & o et 563
552 EAME SN TWS Y, ROS assay £ 0, 4
B EASE VOO EE R L, Y A7 2 ET 52
LERIR L7 6 OB ED )L, ACDB &L UTHCP
DOFIENEDE L, FSM B X O'NFX O3 BUGME 1& dr A2 1
THho7z. MOPB L I'PMZ I3V ROSFELE %278 L 7275,
MOBERM L & WL UIRIECTH o 72, e eiHiio7zo0
criteria 12352 < ROS assay ® B PE# it #10x 100% T %
TG SN TV P R T 2 B R
TRCHFEZERTLZENHESNTEY, Hohi
FRIT BT O WG 2 HMF T MR TH - 72

Table 1 Parameters for skin permeation of test compounds

ACD FSM HCP MOP NFX PMZ
Peot (X 105 cm/s) 16 9.3 10 0.46 10
Preda (X 105 cm/s) 31 43 23 1.4 45

Pot, permeability coefficient through whole skin; and Fed, permeability coefficient

through viable epidermis

;s o1 1

40

Css (ng/mL)

20

0 | — 1
ACD FSM HCP MOP NFX PMZ

Fig. 4 C, values of test compounds in the intact rat skin.
Data represent the mean=S.E. of 4-6 experiments.

Change in skin color (AE)

ACD FSM

HCP MOP NFX PMZ

Fig. 5 Colorimetrical changes in the rat skin caused by
irradiated and non-irradiated test compounds. Filled bars,
irradiated group; open bars, non-irradiated group. Data
represent the mean=+S.E. of 4 experiments. *, p<0.05; **,
p<0.01; and p<0.001 vs. corresponding non-irradiated
group.
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In vitro J2 )8 % MR TIX AR E S 2 )8 = &
WLz — IS RE Y BN LR %G TR

500 BT 35 & UHE 2 it & 5o AL A5l T B .

BRHRGENTALEM I TEICAERB L ORE - BB
DML BB X OBV — b+ 2 Fick O33N fE %
BT 5B L TEGIEHR~BITT S Y. Clog PP IETH
55 HOWBWEIEEICT v MEHZE OMIEB S X O
MRV — s 2BBLLE Ty =BT A~BIT L2 E 2

%. —7, NFX D Clog PEIZ-0.78 TH V), NRENEDML W,

KBHALE R E S TALEW O G E BT T ICEREB X
CTFREAN L2V — FoFEGPMESRTEY Y, J5is
HEDOENNFX E N OMNEGEZ N L CEE L &M L7
LEZ 5.

LB H O BUSIE S & OF IR 8% 13 EF M0 ) 2
77708 —Thb. L7A->7T, ROS assay B & WNin
vitro Fe 3% MPERBR & 0 15 O N7 5 2 M A I IR AT S
5L THEBWE O ) A2 ZFM L7z (Table 2).
W R EE AT S ACD B X OHCP I BV in vitro

BEWEER 2R L2 2 HotmE ) A 7w LRI L7z

FRIZACD ORHE) A7 b EwEFREIL7:. MOPB
L UPMZ I PR OSBRI 2 7R L7228, in vitro B2 )8

BEFRIZOWTIZACD B X O'HCP L MRRED C %2R L7

L72285 T, MOPB X U'PMZ DY 2 7 134 AW
B ER IR RETCH D LM L. FSMB LU
NFX @ ROS EEAE I EH TIEIHRETH - 7225, 1l
D ATEOPERYE & B L, in vitro B E W FITIEF 12K
WEZER L2 ED S, FSMB X UNFX O%#HFE Y A 2
AW 7B E P TRV e £ 2 72 Thab
Lot TlE Table 3R EBYVTHL. 7y M2
W7z in vivo SEHMERBRIC T, T RTOHBRYE ThEt

FUBZRNT 2 L E 2 B2 BEMOMMEEZ#LEE L. %
L 725l 5% O F RS BE 2 Bl <, Pl L2zt A
7B X Win vivotHEORREZ K L-L 2 A, HIERWY
HIFISHe 52 2 O %2 572 (Table 3). AAR
X0, $EFE LU CEHR O #E AL A O e AT NS
P9 H AR RE L. ARE TR RIFRFBERIH O
7oAS, B EMEBREEAN CIZ UVIBREIA IS BIT 2L6W D
KIEEEDB L O R oW )7 256wt B lo ) 27 Lz
5. SRR L7z Co 3 bEW o K 1§ 7 #3925 F IR
TEE 7 o 7o BE DR R L EE LA M3 5 7208/ N Eit & 22 5

MEND D, RERGALEW O K8 IR E B X O R
B FOREEICKAET A2 EAMEIALTVWL Y, L

Ao T, GRRESE L Z2EHIR IOV TIE S 5 7% I ThE
PEDMRAEADETH A 9. ROS assay B & in vivo kN
BYREETAMG 2 Fl V7ot e kR R & R L, B FEERE A
W 7R W ARETH R G2 AP BT L 0 T 7 SR B o I
BLOFHEA V=T PO EICHEGTHEERDL. B
JotEB X Oin vitro B FEWETE 235D < 2Tl 13
HWALEWRTUC BV THENNDO R 7 ) —= v 7FEE LT
FHTHA9.
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As60 nm, respectively.

Black cells indicate high risk for

2 AA440 nm and AAs60 nm represent decrease in A440 nm and increase in

Table 3 Prediction capacity of the proposed photosafety screening system

Predicted phototoxic risk

ACD > HCP > PMZ > MOP > NFX = FSM
Observed in vivo phototoxicity
ACD = HCP > PMZ > MOP > FSM > NFX
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Psoriasis is a chronic, immune-mediated inflammatory skin disease characterized by cutaneous parakeratosis and
hyperproliferation of epidermal cells. Psoriasis is a disease caused by infiltration of immune cells into the epidermis
and dermis and increased production of inflammatory cytokines. Imiquimod is a low-molecular-weight compound with
immunostimulatory activity, and is known to be able to induce psoriasis by applying a cream containing imiquimod to the
skin of mice. In this study, we established an imiquimod-induced psoriasis model mouse and verified the preventive effect of
EGCG and Procyanidin B2 gallate (PCB 2 DG) on psoriasis.

When the mouse back skin was treated with imiquimod cream, psoriasis symptom including erythema, thickening
and scales were observed on the mouse back skin. These psoriasis symptoms were reduced by administration of EGCG.
In addition, histological analysis of the skin showed that hypertrophy of the spinous layer of the epidermis due to the
development of psoriasis was reduced by the administration of EGCG. Mouse spleen cells were increased by imiquimod
treatment, but decreased by administration of EGCG. Furthermore, the administration of PCB2 DG also reduced the
symptoms of psoriasis.

These results suggested that we could establish an imiquimod-induced psoriasis model mouse and showed that
administration of EGCG or PCB2DG reduced the symptoms of psoriasis. In the future, we would like to evaluate the

psoriasis prevention effect of other food-derived polyphenols using imiquimod-induced psoriasis model mice.

1. #

W, AL O b A & R B & R L T A1
WEFEETHY ., BHEOEHGIHHRAODK 2 ~3%T
BbHLHEEIND ROMBRERE LT, FZERTA
WOTPICERET AE, Z 2 ICEROWHKE LR VIET
HLRIATE, ZORMMHE L 2B OH[EIME
T AW H B Y, R ORERD R b BHE I CHN S R E
. Eiz. B TR O s N TBY, FFiEE

HIZHIEE., AhE. BRI, MERBIZTTAI LN TE %,
AL I R E T R%. LEIZmd o TBE L 2208
AL, SRR, AR~ E S L. BE» 53
WS ALY AT A X o TEEDOKEEZHEITF LTV Y,
W BRE OB FIZBWT, @E O 10 508 S THILHM
A b3 562 L2k ), MEPHINEL, ALHilao
DR SN ARG IR T A AR 5 & Fk
2. MfEOBFIBEHEIC & 5 BUE ORI ERER & L
THND, F/2, O E L TEEOIKILISPEVER
ISR ATHAMICHET 22 ERNMO5N TV b, DS
SEFRRIIRE IN TR w2s, RO ED2E LTERIEW
S L BRI E L TBY ., EnAoF LR E %

il

Anti-inflammatory effects of Procyanidin
B2 on dermatitis in mouse model

Sachi Tanaka

Graduate School of Agriculture, Shinshu
University

19 THIKL OB RE SR 2 H O/ RIRIC X D IR &
NBEEZLNTWS Y, THIKR® S B, Mo
it U CHEVEAL O FE R PURPEA: 223~V 83— T (Th) i
Mol ULCHERES 2 CDARTETHINRIZ, =7 =27 & — Bk

DFENIZE Y E5I2Thl, Th2, Th17. HI#EMETHIED
4o0% 7y MIGEHEINL, ZOHTHEHCIIIFIC
Th17 2S5IE R IEAERICHE G325 2 L b hr o TETY
%%,

WZHE O ISR CD4 Btk THiE R~ 7 1
77 =V OEHLEIHIT A 2 u AR ) YEAIO L) %
REIHIFI R, RIS T 594 b4 JIHEIT AT
TNF-a, IL-12, IL-23. IL-17 $ifk7 & WAt 7 2:“7)3‘
IR TBY ., FEROBEIRCEIERIC L A 3051
LN TWVEPHHORIBICIEIE->TB LT, gﬁi‘/‘%rﬁﬂﬂ
PERNC & 2 BEIE R B O BWLD RE L 2> Tw b &Y,

I A IFEFORMGICLVFRSNL I LS
T3 A IFEFIE AIVVF )V ROBSFAL
GWc, B~ s a7 7 — VB EHET L MVEERE
K (TLR) 7TOT7 T=A P THb, f IFEFEITTAD
B AT A2 & TTLR7 ICHEM S v, BHERM R~
ru 7y —=YEEEESES, ENICE), FA =TV
78— THIKLD Th1 ~D 53L& FES 5 1L-12 R Th17 ~
DL FET B IL-6, IL-23 % EDH A M H 4 ¥ OpEE,
FIEVES A v H 4 > TdhDHTNF-aDELFE, 5 —
Tz YHERFICEE T, Yy —T 20y OpEAEDN
B ZhSDH A A4 LICE ) THIE® Thl,
Th17 ~OH LA FHEE SN, Thl % 5 IFN-y%. Th17 %
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Ll IL-17 R IL-22 A ffbiife o Rz FE 55 2 L T
B RIER AR FEENL LM SR TS Y,
E AN X | A B3 1 oY e e (B () N/ B IV
XD TrENA UPEESI, EHNORIEMIL ORI
Zho A IFEPNICL o THER SN RIETIE, LB,
FLRIE O BRI X 5 2B IR R 5 bA 41T X % B
PBIEEEINDL, TNHOIERD e MIBU Bz ORER &
FEHEIZILPTHWBEIERS, £ IFEREHVATTR
WA T VAL I SR T W P17,

VO TRIICB VT, BER O Wil 72 2 G #E O R
FHHEE o TB Y, IEHHIER 265 % &K
BCTHDHR) 7z /) —VDEHENTWD, IR
FHOANHERSE LT, Yy TAFUVHERY 72 )
—WVTHAIAVIITNY ) =T Oy 3 —RFr—)Lip
EIZEINDL TSR A RThHrrrRa— s sh
TWap B, F GEPIIRIELSHEINL I T F Y
HThorIEAahs* 4L — b (EGCG) I ZPALIHE,
PUBE D E. PURIER R EOEFEE 2 RT 2 L5
NTWw2 %, ZZTAMETIE, 4 I FE FHTRTH
EFNY T AZEGCG 25 L 2B 0z T Rish R lcown
THEGE % 4T - 720

RNV T2 /)= VO—FTHY) T FIRAh A4+, BRICHE
Insr7uy 7=y B2 (PCB2) BLXUPCB2HL—+}
(PCB2DG) 2 & % SAEMHIR RIS OV TIFE & o T &
720 PCB2 DT, $I2H L — bE%EHOPCB2DG I %
SEVE T A CBBNICEA SN B IL-17 R EDF AL M H A~
EEZMAT, MAEDREZ OO EZHELTVWE Y,
L2 L&A, PCB2DGAM RN TIIEZ I3 2 2 &
BMATETWRV, F2T 4 3 5F FTHUT L0
DI AETFIVEHWTPCB2DGIZ & % it FHish# %
WHorZTsZE2HWE L,

2. 7 &

2.1. ZB#HY

C57BL/6 <7 A (M) 1Z CLEA Japan (Tokyo, Japan) &
DHEAL72e o A1, Fid23x2C., B 12 Kef. K
W2 WM OB CTHE 21T 72, fIE L. FMKFEY
FEBREHZDED BI85 - 72 OREATEF 019023) o

2.2. 1SXFERDBHICEDIEZBEOFIEELD

EGCGHELUVPCB2DG OIS

4 IFENBFREBWET VT AL T AR JE I
62.5mgP A IFEFS% % EHET 52— 2 (BESELNA
CREAM 5%, $#H B3/ &4L, Tokyo, Japan) % 5 HH
Mg L CHBAT S ETHE L, IRET V7 AL
BB EGCCORRZ T 57212, ¥ 7 A& WAEL
WZ3BEIZ . 2 Fa— V#E (CON, n=3). PBS# 5
4 3 %€ F&A#E (IMQ, n=5). EGCG#51 I FEFE
fiffE (EGCG, n=4) & L7z (K1), PCB2DG DRZHHPHIZY
BEBEET 572012, FIC~ Y 2% 3BT THER
BT oo U ARA VTV T LX) FREE. TE O
HREZER Y = —N"—THTELZ: FITEOHEHHDSIMQ
# 1% 200uL » PBS. EGCG # 13 EGCG (2.5mg/ 200 uL).
PCB2DG#1ZPCB2DG (2mg/200ul) 4 H &R OG- L.
FIE3 HEN2SHHCONEIZT ) », IMQEE., EGCG
#EB X O PCB2DGHIZ5% A I FERZ Y —L4 % 62.5mg
WAE U720 EGCGlEZ. 4TI 4% 4 A (Gifu, Japan) & 9
WA L. PCB2DGIIEM KA BATOEBER LHIZ LD
BEETEW2 D 02T L7z

2. 3. EEREBREOCEEEADT
TR E (PASI : Psoriasis Area Severity Index) % H
WO R E O SIEIRRE 2 FFI L 720 A 3 7 SUE TR %
ZREE T 21T - 720 KLBE. BEEB X OREOEXIZ0
PO A (0: 72 L, 10 BEEE, 20 R, 3 HE, 4:
M CTHEAE) TRE L7, REAITIZLERL32DHHED
ARHO~12)TE Lz,

2. 4. HEOHBSHERT

7HERG- L2k, 7 ZA2SMERAICE D ERL, &
HOREERIL 720 ¥ TNEA%THRVAT VT
FT 18 B E L. 1mL ® PBS it CH-AE %, HE Jeti il
REVER L. YRR X 2 MR Bgcit L2,

2. 5. RS
B Lz~ Ao WEEzmE LTz L., MR
FHEEL2, TOBERE AOumF I ar#le 2 b L

3d 2d -1d 0d 1d 2d 3d 4 d 5d
| | | | | | | | |
| 1 1 1 1 1 1 1 |
EE) ) R RE
0N i\ A i\ T coney )
4 4 11 M M M TTlMQmBS+mQ)
A A M M M M M ecceEecetima

Bl EBRIX7Ta2-—I
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— 7 — (BD Falcon, Franklin Lakes, NJ) (2 L 720 &
2y RIMEREBRITT 572012, 0.83% NH,ClE &1 0.17
M Tris-HCI#E % (pH7.65) THiflL % WL L 720 3050
iR, FIAZIX 10%FBS &)=+ ¥ G (100U/mL), A
L7 h<A ¥ (100pg/mL) (Sigma, St. Louis, MO) .,
2-Mercaptoethanol (Sigma) % & & RPMI-1640 % #b
(Sigma) ZWNZ CHEE L7, Bk L 2PiEiiieo ) 5,
8x10°cellsZ 7T —H A4 b X ) —f@H I, 5BH D
A% CD4 Btk T AN Bk L7z,

2. 6. WEHEEIR
ARBAMGEIL, Student D tHRE & IV TIT V. AREAK
#13 P<0.05 & L7z,

3. & R

3. 1. EGCGHREEZBETINIIAILE TPREIERR

43I FF FHEERE T IV A2BT 5 EGCG DOR)H
RIRDI2D, v AFHREMEL, BH2L 7 HMEH
PBS ¥ 7213 EGCG &% 10#5- L. HIE3 H%E2 5 5 HME
HUtV YA IFER2Y — 220884
L7z 7 AEEONE» 5. IMQEE TR, 8H 0
KAA SN, EGCGEETREROIMFID R SN (K2A),
T2, HEOMEMMEBIELEZ A, IMQEETARW
MAEDFEEL TV BDICH L, EGCGHE TIIINE A% Rl

CON

X2 A3IXERFEREBETTICIIREDOHE

<V IMEPIRDPPH SN TW B Z EHREN7 (M 2B).
HZWE A BT ABRICRIH S B PASI Z W T~ A1
HRRE IS O JAEIRRE 2 5FAl L 720 CON B & [l L CIMQHE.
EGCGHETHLEE - TBE - B8k L ORED R 37 ORghas
A SN, IMQEEICIREGCGHE TR R A2 7MKL,
B ORI 7 OWMAKRE SRS NG 2 LRSI
72 (M3A). REBIINFIZCONBETEILA % <. IMQHEE
EGCG#TDay 045 Day 2 20T TWABA S, FD
BIMQHEETHBEN A S N2 EGCGHETIXMHEL 2 h -
72(H3B)s

FEERH TR, =7 ADOTFIHE G % PRI L T HE Yt %
Wi L. MRS HIENT 21T o728 2 A, IMQEETHRE O
KL REZEDO T HANOMEDRA SN, EGCGHTHIEL
DIERALS L LR GEOMEAIER L 72 (K4), Lo
KRS, EGCCORIOFEG XM I € FIBAIC X 505
KRR REIR Z 8% 5 & L AR S 7z,

3.2. EGCGHREZMETINIRICEHITBRHD
EEH LU
° T AR WEEZRRL, TiEB X CHIREONE %
fio7zk T4, CONBEL M L TIMQH: T MM A A
ftL. EGCGH#E THIEDNERALD R Rl Sz (K5A).
T 72, IMQHE T E 5 & OB & sm L.
EGCGHETETN S HISHIBI Sh7z. (M5B).

EGCG
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3.3. ERETIIIAILEITBDPCB2DGOFHR
43 ¥ FFEEEE TV A28 5 PCB2DG (11
6A) ORREEZFARD 720, v AEHEHEL, BH
5 7 H 45 HPBS % 7212 PCB2DG Z#1#%5- L. #E3
HEPOLS HEEBEHT ) Y E23/IFERN2 Y -2 %
WEB R G I AT L 720 =7 AL E OIS S, IMQEET
EE, @8 OIERIIA 5. PCB2DG HE THEIR 0 Jil 23
RS N7-(X6B), Wil 2 5HMi3 2 BHCFIH 25 PASI
EMWTY Y AEHEEOSIERELZ M L7282 5,
IMQ# & )L L CPCB2DGH# 512 & 0 AL3E, MO, 8555
BIUOHREDOA I T7HIMETHIIIZH -7 (K6C)

4. E =

REBIZBWT, T AOEEEHELS %A IFEF
7)) =2 &5 HMBATAIEIZLY, MO TH S
JEE, ALBE. BHE. ZEOWKIIMHER SN, 1 IFEF
BT T IV T ADREN.. N E R L7 EBRR O
SMAZEB L7z 720 EGCG B X 'PCB2DG D% 5-12 &

Y 218 ORCEREER, FR OISR S D 2 & 2
BL72

4 3IFEFELRBICEAT S & TRFIZERERSAGE
20, Lo ZRE L, HMERFEETIERI TS
EHEE SN TS P 2SR IR VI o BEER %
T AT 2 2 L dMSNTEY . Th17 »5 0%
A M AA DSR2 552 LI1X5b0T
hhrEEZOLNTVEY, RERIZBVWT, A IFEF
OBAZ LY. KB - BEF - IE OGRS X OB fE ol s
PWEEAHRLNT2Z DD, 4 IFEF FOBLAIC L IEHL
L7 el X 0 il S, ML 722 Th17 205
BEAE S NIz A N A A 212 K B ARG T OWEMEALIC X
S THMAESWIRLI2EE 2 5N D, FARERIZBWT,
EGCG 21535 2 & Ty K2 M ORI IR ASE IR L\
B O M IEEE & B S b 2 L 2SR S iz, EGCG I,
FA =T~ — THINLD Th17 ~O L% P45 2 &
BHREENRTVLEZEDS P, EGCGIZL 24 =T~
2N — THIBE DS AR EVERC X 0 B R IER B X OV 3

A B
OH
oo L CON IMQ PCB2DG
.
O%\@OH
OH
OH OH
HO OH
“0
OH OH
(0]
OH
OH
C 3 3
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e 2L ®IMQ ol ®ima
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EBEHI SN EZ NS,

KREIERIEE, AhE. BhE, ARETHEREINTS
0. AiiE s RgE 2 o BB~ EBE L 2235501k
5T LT, KOOSR SN D, —T7, W% 5L
TR IZBWTIE, ML OIES 2 LICBE S92 4 A
N—¥ 14 OFEBIMERT L. AEHIE O 5 bAS 2 R0 i 5 1
FEASEZ Y. AR E LCEE. IR, KRR ARG P,
AIEBFIZBWTPASI A 27 258 M L72RHR, BE & &E
A IFENEZEALT2L 3 HEUKERZESh, 20k
LRI L L7228, AIBEE A I FERZEBAL T2 ~
SHHT—FMIZE/L, ZoRIIELAICHEINLGZ L
AR ENTz, —FH. EGCGOF 52X v, NE & BED A
a7 IEAREDSD 572 ODDOIMQEE L I L TR R
EE/RL, B8 EREA T TIZEGCG#E THF IR WEZ
AL, SEROBIEAFER SN2 EGCGIE A A8 —F 14
B HIGEE B X OTHALER 2/ L. AL % %
SALEFET LI ERHMEESRTVE Y, 200,
EGCGC A5 352 L2k o THAN—¥ 14 DERHNE
S, MR O LA 4 R0 I B 5H % #0155 2 & T,
KIEERZER L7 EZ DN D,

Th17 ®5EICB L T, RIEEICEV BRI~ 27 o
77— IO EESNBIL-6I2X 04— 7 THIKLD
STAT3 AL L. B R T TH 5 RORytOFIHIZ L -
TTh17 353 %, F72. Th171ZIL-17 R IL-22 % j#
AL, IL-22 H STAT3 2G5 L L. #RHEIRO AL 5]
XTI EsmEIsnTtws ", $7-, STAT3IZMA1L
Moty 7L e LThHSN TSP, Ko HE
PO, 4 IFE FFBEWMET VI T AITBWTE
BOMRKALE L R EEOMEIBE S, EGCGoH
BlZX ) ZNoD MRS ND T EARENT 4 IFEF
OB LY IL-6 25 S, STATIHEHILL 722
L TTh17 Ahm L., IL-22 pEE R OBzt STAT3
DELRDEWALICE Y. AIEMBEORE KA 2STHE S 7z
Y#ib6N5b, £72. EGCGIZSTAT3 ¥ 7 F Va2 HET
DREEZOZEDHRESNTVE I RS P EGCG
OFHIZE ) STAT3 ¥ 7+ VORES X N Th17 © 4L
PN & 0 EREORKEAHH SN2 EZ 5N,

— WA 4 B D JAE SUG T & o TSRS RAL S 5 2
ERAMOENTBY, A IFEVFFREBHET VT RIS
VTS MO LD s S hTwb Y REBRIZBWT,
A4 IFE FOBMGIZ LY PHEATERC L, Wil PR
MFBDSEZITBEIM L 722 205, ST 595 KB A5
ZofbEZoNS, ¥/, EGCGCIRIMAEMRTZHT 5
S EDHEY XNTWD I D5 EGCG DHLRIEIER IS
X 0 &GO RIEROR I S A, PR O IERALASHH] S
hizeFvlshs,

INhFETIC, THIRZ R L 72514 F TPCB2DG % i

MmL7z22 A, IL-17 R TNF-0, IL-6 2 D% A dH 4
VHEREEMALZEEWRE LTS ®, /2. PCB2DG
WX LPSHIBL CHRT 5 RIEMES A b A v OREEZIZ
HZELMRLTWD, TD72, PCB2DGDOF 512 &
A4 IFE FFBCRMOMEIRN RO A =X 25 & LTI,
IL-17 R KEHET A P HA VORTICE2bDTHSL EH
2 BN b, Gid. PCB2DG Dz mENHI%h# 1B b 5 ¥
A4 b HA VEELEDOIFNCDWT, <7 X DR B 5 #Hi%
Ty ¥4 b I A 2 mRNA R 2 5 O R MR 22 19 Fg T
ERTAHIEICED, FHEZHOPICTHLEDLND S,

5 #% &

KREERTHET. L7214 I FF FH BT T IV~ 7 2 DR
WrB L O'EGCG B X IF'PCB2DG 2 & % ¥z S /E JH o ¥
AR XD, BEOMR L ORI E LN LD,
A IFERNFHEEMET IV T A ZHOI2EBRROMETIS
B L72e COEBREHWT, KUY 72/ —LEEILD
LT DR A R HR T X B AN OB R ST 5
S LIT XD, B e R SRR RAE T SRS E T
BREBZYUET LA DORRLRL A = X LOBH, Eh
ZFH LBt g oSS i s b,

%lzl

2
PCB2DG % THt G- TH & £ L 725 KA R ER O FLEE S
NHAZRIEHE L BT 9 720 AEDOZEITICH
720, THERBEED I LARMBBEAT - —a X X}
O Y — R ZER RN TR R L L9,
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PARK 7/DJ-1 is a multifunctional protein which is involved in gene transcription regulation and anti-oxidative defense. DJ-1
plays an important role in protection against UV irradiation and oxidative stress in the skin. Although DJ-1 lacks the secretory
signal sequence, it is secreted and plays important physiological and pathophysiological roles. Whereas secretory proteins lacking
the endoplasmic reticulum-targeting signal sequence are secreted from cells by the unconventional secretion mechanism, the
specific processes responsible for DJ-1 secretion across the plasma membrane have remained unclear. In the present study, we
found that DJ-1 secretion was increased by treatment with 6-hydroxydopamine (6-OHDA) via the unconventional secretory
pathway in human neuroblastoma SH-SY 5Y cells and mouse embryonic fibroblast (MEF) cells. We also found that 6-OHDA-
induced DJ-1 secretion was suppressed in Ag5-, Atg9-, or Atg1611- deficient MEF cells or ATG16L 1 knockdown SH-SY 5Y
cells, indicating that the autophagy-based unconventional secretory pathway is involved in DJ- 1 secretion. We moreover observed
that 6-OHDA induced decrease in glutathione levels, which was suppressed by pretreatment with antioxidant N-acetyl-L-cysteine
(NAC), and that NAC treatment suppressed autophagy and DJ-1 secretion. We also observed that 6-OHDA-induced autophagy
was associated with activation of AMP-activated protein kinase (AMPK) and ULK 1 (unc-51 like autophagy activating kinase 1)
via a pathway which was independent of mechanistic target of rapamycin kinase (mTOR). Collectively these results suggest that
6-OHDA enhances oxidative stress followed by AMPK-ULK 1 pathway activation and induction of secretory autophagy for the

unconventional secretion of DJ-1.

1. #

DJ-1 13AEAROBILA b L AB#EICEERKNTTH D,
D]-1 OFHEIME T 5 L MBIEEILA b L RIS
eho WIZHBEAWMT AL, HLNVOMBLA b LA
TThMIZERFTE S, 720 DI-1IEMEEA ML AT
THY»®RIL S, BILD]-1%24 LU 5%, DJ-1 134850
EOMBINC S IEL FHAATTH 5 VX ETH Y, O
BEICIZIEI 2 b, ImERERE. vy v, TuT T
— i, Sy DR HE LTSN G, E51C
DJ-1 % 2 — F¥ 5 #{5FPARK7 IZE MW N N—F > v >~
WMOFHEBETE LTERBSRTBEY Y, ERATEALL
e T VB, S—F UV VIRORAE - R ICIZMBIL A
FLUAHEEGTHEEZONTWADS, DJ-11E F—/%3
YRR ORI A N L AOREHNIE X, Z kg
RIIN—=F V) VIHORIEICH ST 5 EEZ LN T W5,

BRI, SRR (UV) SEOMRMER T2 X ) B % 520
3L BIEA P L ABEOL WIEHRO—DIIHT N5,
CYELUVEZRDSZ L CREEILIIEST 205, UVIC
L0 T L2 ENEHEFE (Reactive Oxygen Species © ROS)
E IREOBERILR ¥ v 87 B oL VS ORI E %2 5]
I d, INFTHRLIE. AT TD]-1 A EREALE

il

The secretion mechanism of skin cell-
protecting protein

Noriko Noguchi
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T AMIBIE UV RIS 32 & 5 B2V Ikbit: 2 R4
TEEWLMILTERY, S5 MO LV THE
WL AH, ARBHDI-1 LNV OECHEERE DI ) A,
UVICX DB L L2 ot Rk FMICmE L, KA
AP EIE T T A2 RBLTEY., BEHIIBIT
5D]-1 LANUHTEEA b L A Z R SENR NS <
—H=E BB EHFWSNERS>TVD Y,

DJ- 1 EICHREIAAE S 5 25, Mlgsh i s insg
ZEDHMOENTV S, MR/ CEMBILR TR > 7 F iz
EHEOIFLLEERRTEEZ LN TV, WH, Mk
GWEND 5 SBT3 RN Y 7 FOVE E D
By NEERR TV DR AR LCL MRS X0 st
ANEGWENL MR A /- hH, —HT, A4 M H A
YThHEA VI —ufFr-1p (IL-1p)RIL-12%0D Y &
FNESZE S 2 HIVE RAE S » 87 8 b, Mgt~
WINDLZEPASNTEY, TS ORI IR
s & IIE T B Y, JRIARIRERR IS X Y i S h
VR AV AN R AR N ST R R P R Sy BE AN B/ A
BELEGEENRTVRIZH 2 0b ST, KEWTH 2 HMNE
RIES Y7 ERED X H IIREZER Th 2 Ml % il
L CHIBLAMC i X B 2, Z D5 IBERE X RN 72 2528
%\ DI-1IEY ZFVERZ D 2w Enb, NEE
AEHRVIERBIYARKIC L > T ENL EEZOND
M FOSWERIANTH o720 I TARIFIEICB VT
Tl HOMALA b L ABIEICB W TEE 2% %
723 &% 2 615 DJ-1 DA UW A S = X 22D NWT
M52 HIE Lz /2. 205w RET 21
AWE RS LT MBBI#E S 82 B o5 fEklc X
%R OREEERZ ST A L 2 HIF L 72,

—113—



AXX AT R E Vol. 28, 2020

2. 5 &

2.1. HREFDIBEE

b MR (SH-SY5Y) M1 ECACC %> 5 A
L7zo = ZBp R MEF M35 X OFatgs” MEF M * i3,
KEREE HRKE) 26 TG W70z, atgd” &
atg1611 "MEF ML 7 13, % BB EIR KBKE) 55
THEH N2 e, SRR & L C DMEM/F 12 55 b % H
Vv, 10% FBS &L iAW E 2 a3 L7z, B281337C. 5%
CO, BT Thro 726

2. 2. fHBINIEE 5B ETEE

SR ERIE X LT, 6-hydroxydopamine (6-OHDA)
W7z, 67 V7L — hTEIZEE L 2SR LT
50-100uM 6-OHDA T3 M AL H L, & 5 |2 serum-
free 35 C 2 W37 3% L 72, N-acetylcysteine (NAC) L
FE, 2mM NAC T 2 Iy B A AL B 2 47 o 720 ALBLER,
o & 32 i &2 2hehnml L, Milah sty 7 7
— (10mM Tris-HCL, pH7.4, 150mM NaCl, 1% NP-40,
0.1% SDS, 5mM EDTA-2Na, protease inhibitor cocktail)
%M\ C. whole cell lysate Z X L 720 Hi#E Bk, =
Loy BILL 72 B3 ImLIC 1mg @ BSA & #3110 %
Trichloroacetic acid (TCA) Z iz, TCA LB X b i
ATV, YU T NNy 7 7 — 2 L. SDS-PAGE H +
YINE Lz, F YN HIZBCAEICL D ER L, SDS-
PAGE. Z“WRICPAGE, TR % 71y MEIZ X )T
L7zo ¥ 72, Lactate dehydrogenase (LDH) % H\C.
R Wi O LDHIEEZ AT 5 2 &2 & b, Al
FEDFIE Z AT - 726

A Cells Medium B 8
6-OHDA (yM) 0 50 75 100 0 50 75 100 Zgﬁ
-20 234
-5 2=
RPN [~ s e $e2
N - 0
ACTB | = . s s a7
Cells Medium D
brefeldnA - + - + - + - + =10
6-OHDA - - + + - - + + gs
[0 Y 1 —— w— = | (kDa) T g; 6
-20 8§ 4
FN1 m - S 5
-250 E
-75 =0

2. 3. #iklAETE Glutathione (GSH) EDAIE
67 VT L— FTHFE L HISR LT fildz 17,
R L 7= %2 0.2 M EERIE I T L. K T30
GA v FaR— L7, @b RiE%E 1M CH;COONa
ZHWTpH3MEIZ R X)L, 74 V5 — Ak,
SC-50DS# 7 22 W THPLCIZL D Em L7z =L ¥
FELT99% 0.1 M sodium phosphate buffer, pH2.5, 1%
methanol, 100mg/L sodium octanesulfonate, and 50mg/L
EDTA-2Nai## 2 v, & U CEITMGSH 2 Hwiz,

2. 4. EiilRia. EFRMERY
HN—=HTFALTRERLZMEEZ, B A 5 ) — )V THIE,
BSAT7u v ¥ 7k, —kiufkE LTHD]-1Huk, $T
LC3 ik, —kPifk & L T Alexa Bk Huik % Hl v T Hetn
. Zeiss LSM 710 £ B8 2 <L Ml 2 Bigg L 72,
F 7o, BTHEMEBZOLE. ME2% 7 vy VT VT
v FCHE%E L. JEM-1200 EX 2 & 5 TEMBIZ 247 - 720

3. & X

3. 1. 6-OHDA LI, BRILAPMLAEKFRIC

DJ-1 D%z {Rd

N S DM X H = X L2 W ST 572, 2l
SAHHEN. LT A SH-SYSY % Jv720 b siiig s L
T WMo A Fa—v7 I Y EEEMREHETH D, X
—F UV URBREETMEEWE L TR Hw SR TW
% 6-OHDA % 7z, € OH5%. 6-OHDA O EARAT Y
(0-100uM) {2 DJ-1 OHMFas wATTHEL 72 (K1A), F
72 6-OHDA R TIZHB VT H, WH/NBRICHEIET 5
ribophorin 1 (RPN1) (KI1A) MM E - S 5 LDH

.,

o N b O ®
LDH release (%)

vehicle 6-OHDA

0 100
6-OHDA (pM)
E Cells Medium
NAC - + - + - + - +
6-OHDA - - + + - - + +
L DJ-1 | ™ —— an (kDa)
-20
—75
RPNT [ 5 s s

X1 (A) SH-SY5Y#RLIC 3T 56-OHDAFIMIZ L BDI- 19 ADEE, (B) 6-OHDARIMIC £ BDJ-145
ELDH releasellxt ¥ 5822, n=3; mean*=S.D.; *, p<0.05. (C) 6-OHDAGZEMDI- 1D FEICH TS
brefeldin ADE2, (D) MIBEANGSHEE., n=5; mean*+S.D.; **, p<0.01. (E) 6-OHDAZ&EMDJI-15TT

HEICHTBEINACHRE,
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WO # FEPTO EANRBOON o722 05
(IM1B). DJ-1 3 WABMfEll & 2 d D TIE R &8
TR S N 7zo PRI DT LRI 40 UA AR % D B 5 1)
T» 5% Brefeldin A% HHWTHITL72& 2 5. Brefeldin A
OLWIL, 6-OHDA #385MkD DJ-1 7B E 5 2 %
Mo lz—J)i T, WRIREEKICZ D ENs 2 0 meh
Tw5bfibronectin 1 (FN1) ®O4MIFHE IR LTz
2ENH, DI-LIGFEMAMRERKICE D WIS Tns 2
ERHSENER572(K10),

6-OHDA 3 # % $ 12 H,0, & 6-OHDA quinone {243
S, MBENEBLA NV AZ EASELTERMONT

WabZlnb, MENOGSHIREZME L7z, £ DR,

100uM 6-OHDAFIFIC X V. GSHIEEN A ZEIZHA L
TWbZ EEMERLA (K1D). Z 2 THKLAN GSHiE %
Wins4 % 2 LA HE % N-acetyl cysteine (NAC) THijL
2479 &, 6-OHDAIZ & 0 It L 72 DJ-1 43 2380
Eh/z (M1E). YL EORRD S, 6-OHDA I & % 1L A
PLADLEADD]-1 05w EICESESLZ LEAIRBEIN
72

3.2. DJ-1D53iB%Z{Ed 6-OHDARI#IZ. F—hk
T77o—%FET3
*éf?) [ZFEM 7 6-OHDA #3E M0 DJ-1 b ik % 1 &
W29 5720, FFRBIN 2 A~ O B G2 e S T
b\éz‘— FT77V=IZHFH L, A= b7y V=T
—H—¢ LTCLC-3DIHI) 5 MEINDOEALZ T L7z &

A B Cells

:6\G{MDAG%E%ﬁ%’LC&Hﬁ%MLTwé:
LR SN (M2A). €2 TDJ-1 WM d %4 —
F77§—®%5%%%#_Tétb‘i—b77v—ﬁ
ZBTELHWLENTW 2 BAR MEFMIZIZ 6-OHDA ¥
ATV, DJ-1 DI 2 B a2 7z, T OfER,
6-OHDA #EEEARAEIZD]-1 O 4wAIuHE L7z (X12B),
F7o. B LR OLDHIG O LA R E Twidro 7z
(data not shown), & 51275uM 6-OHDA #Ji# T, LC3-
NEO¥mAFERE S Nz (M2C), 22T, BT BHMEH
BELfTolb A, 6-OHDARITLZ N2 72 BTk, b
B A — 77TV =L, F—1M) VY=L EEZLN
DAL SNz (M2D)o F/z. SOLHMEE 2 H\WvT
SEMI Yt 24T 572 & 2 A, 6-OHDAHI#IC X » DJ-1
ELC3MRET 5 2 eaigEsn/z (M2E), Lok
R, DJ-1 D55 %3 6-OHDARI T Tld, 4 —
P77 V=B FEENTVDEIEDRTASLE 5T,

3.3. DJ-1DOGZBIE. F—rT772—
RTHFHENS
Ik IDJ-1WINT A — b7 7 V—DE52H 5
T b0, F— b7 7 V—HITICLELRRTTH A
Atg5\ Atg9. Atgl6Ll # ZF N ZF /K4 L 72 MEF AN
ZHWT, 6-OHDADRI R ZMGE L 720 Z DR R, B
AR (WT) Ml & lex, Atg5 KB (X 3A) % Atg9,
Atgl16L1 KIEMAL (data not shown) (2B WT, LC3-II
B AT 5L EHIZ, 6-OHDARIFLIC X 5 DJ-1 D

R & MEF #f

6-OHDA (uM) 0 50 75 100

6-OHDA (uM) 0 50 75 100

LC3 -l | e o o e —15
ACTB | = e e e ACTB [

Medium C
0 50 75100 60“523‘7"")0 75 (kDa)
o 120) LC3-I —
37 37
[}]
©
<
g
3
I
Q
O

X2 (A) SH-SYSY#MRZIZ H1756-OHDA RIEICLBLCINDFE, (B. C) MEF#IAZIZ 1126-OHDARI#
([2&BDJ-149k (B) . LC3 (C) NDFE, (D) MEF#AZICH126-OHDAREAEDE FIBMIBESR, i: O
> bO—IVRIE, ii-v:6-OHDARIEL. iiifR8iE, iviA— b7 7dV—L viA— JVYY—L, (E) MEFMRRRICH

173 6-OHDARI#FF D R E Mg A,
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A Cells Medium
WT  atg5”- WT atg5”-
6-OHDA - 4+ - <+ -+ - +
DJ-1 - - (kDa)
—20
LC3-l —_ - _15
LC3-|| | ——
e T
ACTB _37
C Cells Medium
NAC = - + + = = + +
6-OHDA - + - + -+ - +
DJ-1 - - (kDa)
—20
ACTB | =5 s s
—-37

B Cells Medium
siRNA NC ATG16L1 NC ATG16L1
6-OHDA - + - + - o+ - o+
DJ-1 | " — || o — (kDa)
—20
ATG16L1 & =g 50
ACTB p—
—37
D NAC - - + +
6-OHDA - + - +
LC3-[- —r
LC3-H1[ = o s s
e ——————
ACTB a7

X3 (A) WTH & Uatg5" MEF#IZIC 517 56-0OHDA RIEIC L BDI-19~DEZE, (B) SH-SY5YHRAEIC
BFBATGI6L1 /v 74 Il EBDI-1R i ~NDRE, (C. D) WT MEF#EAZICH1156-OHDAE &4

DJ-19 7T (C) . LC3 (D) I TANACHFE,

SWILEDNBIE SN o720 S5, siRNAIC XY
ATGI6L1 %/ v 7 ¥~ L7zSH-SY5Y AN BT,
FF£IC 6-OHDA #%5PE DJ-1 i 25l £ 7z (K3B),
INSDMENLS, F— b7 7V —DHATH, 6-OHDA
FHEED D1 WA S B e EHA R 2 L
HoNE o7,

¥ 72, MEFMIHZIZBWTH,. NACORHILHIE 6-OHDA
FHEMED]-1 wotEZEH L (K 3C), LC3-TIRID3m
LEHF LT/ (M3D) S &h b, MIEA ML 2D RS
F—=1+7 7V —DFERLD]-1 DFWICHEE L TWwEZ E
RGN E RS T2,

3. 4. AMPK&ULK1 DEM{LDH. 6-OHDAFE
HDFA—RNT7 72— DJ-1 W TEICEETHS
ZZT6-OHDAIWZ X 2L A ML AD EHH,

F—b+7 7 V=% FETLOPWLNICT L0, F

— b7 7V -V T FIOVRERER EBRILA P L ADOR

FHiZEENLHMENTTH S AMPHEMEALT a7 4 ~

F*J—+¥ (AMPK) & Z®OFit® unc-51 like autophagy

activating kinase 1 (ULK1) o iF¥it (V) »#Ak). B

LT F =7 7 YV —OHADHIMIK T T&H % mechanistic

target of rapamycin kinase (mTOR) ® i I2% H L

oo FORER, HENZE L THW 2 mTOR D HEH]T

% % rapamycin L ¥ (X, AMPK % ULK1 ® Y ~ &1L 12

WEEZ5 2312, mTORDEENTH 5 pT70S6K DY) v

LA L7z (K4A). —77T6-OHDARIHIZ, AMPK

D Thr172 ® ) Y AL & ULK1 @ Serb555 D) » Bk %= &%

BL72AN p70S6KD Y Y EALICIZHEL TWid o7z,

X5 INACHLEIZ AMPK DY) » AL 2 MHl L7222 &
75, 6-OHDA FEMMIL A b L 2 2mTOR FERAEIKNC
AMPK, ULK1®VY YB3 2RI L TWw5 I LAUR
N7 (M4B)o F7- AMPK OifME1Lid. AMP:ATP I
WKWE s hTnws 2 s, AMPE ATP L)L % fif
BrL7:&Z A, 6-OHDA#Il#ix AMPAATP b % E&H & &
TWwW2(¥4C),

WIZ 6-OHDA #FH#E YA — b7 7 V= D]-1 D5
%45 ULK1 B4 4] MRT 68921 DR % Miif L7zo D
. MRT68921 @ AL Z, 6-OHDA IZ X % LC3-1I
Bomz#s s & &b (M4D), DJ-1 o5tk
LIHI L7z (M4E)s THS5DMEESL S, AMPK-ULK 1
OGS 6-OHDAFEEDOF — b7 7 ¥V —%
DJ-1 O WITHEICE S L Twa 2 L AVRE N7z,

3.5. bbNAO=AREF—=I 77— DJ-1 7%

9

%12 6-OHDA LA o il T b DJ-1 O 5 S Ju 3
BHREEL 720 RIKOWETH ) G OB A D 5 2
LSS b Loa— A1k, AMPK-ULK 1 #%5% % 167
ftL. mTORIFFKFWICAH - 7 7 YV —2FET L &
BHISNTWBEZ LYY H 5, DI-1 DMK T 550 H
ERET L7z TORE, M Lovg — R AL BRI
LC3-IAI D MAZFHEL (K5A), 200mM k L v — 2
1Z 6-OHDA & fLEEIZ D]-1 o4& TiHe L 72 (U 5B),

4. £ &
AZETIED]-1 DM A I Z AL ZWH ST B 720
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A B wnmc - - + + C s .
& 6-OHDA - + - + 2
& 629 & p-AMPK | mmm . sl (kDa) o 04
& & & ._|-50 E 0.3
(kDa) LC3-| [ e an e i 0.2
p-AMPK = —50 LC3-ll |~ — — —15 E 0.1
0
p-ULK1 | » - 100 ACTB | ™ cs s | _ 3 vehicle 6-OHDA
P-TOSEK | = s D E Cells Medium
LC3-] | mm— e —15 MRT68921 - - + + MRT68921 = - + + - - + +
LC3-|| [N—— G-OMDA - + - + ., e6owA- + - + - + - +
LC3-l | - —
ACTD | w— . com s —137 ACTB _———‘_ a7
X4 (A) WT MEF#IAZIC&1356-0HDA RIEICLBAPMK, ULK1, p70S6KD ) > B{EANDF L, (B) WT
MEF#B2IC$(756-OHDA ENACHMNIBIZLBAMPKD D BE{EELCIICHT T 22, (C) WT MEF#HEZ
ICH T2 MITAAMP:ATPEE, n = 3; mean = S.D.; *, p < 0.05. (D, E) SH-SY5Y#igI_$51356-0OHDA
EMRT68921# LB IC L BLC3 (D) £DI-14i (BE) (ST 2RE,
A trehalose (mM) B Cells 2 Mediurz
2 x 2 S
0 50 100 200 (kDa) .\o\e ~¢$ 0”29 '§a~§@°§
LC3-l ipy S @ < S & <
LC3.ll |~ = e — S R S %
DJ-1 (W ——
ACTB | e s —
—37 (kDa)
—-37
5 (A)WT MEF#EEZICH 135 bLNO—XFHICLBLC3 (A) &, DI-1 2k (B) ICXF T D&,
WCAPREAT IR & MR 2 VW ze 2R, 6-OHDA
2 X BHMIHANERALA b LA ESATAMP @ ATP HsR 2 224k .
S, AMPK 2 ML S #4722 LTy 4 — h 77 V=0 6-OHDA = 6'°"'DA¢°'|”'“°"" A
AT DB ULKLI O Y BALSE S, 3WELr— b7 Oxidative stress 4
7YV—ICXADI-1OBWARELZERZRB L, 2h (GSH decrease)
Sk B B A% - _ Jal e
5 DORERD Bﬁﬁf,‘ﬁlﬂﬂ’ﬂﬁkﬁﬁ_?é DJ-1 D5t E L AMPAATP ratio 4
T, A= b7 7 V=N TR, o/l
B &L @A 3 5 2 & TDJ-1 oM A~ D I 553 A5
ZhEwH AR SR (K6), F72. DJ-15W ¥
TEAEAN & LTy LB SR E LTH 0 Hha b Lo —
A& FE Lz HRBAPRETIICK 10 DNEZ b & 1TE s
ecretory autophagy f
%L 7zo N

S A BFBHICH S 2 LizgwtEr — b7 7 V=12 r plasma membrane )
X% DJ-1 D5 WEHEA, UVRIMIC X 2 ILA ML AD
ESAEE S B A S D DI-1 OG5 b B SR <§ R TTER T
LMPCTDUEND D, Fizw RWFETHRIB L ML » .

T— 2% I L&, DJ-1 D55z RAET 2ILEWDEER,

B T < e —1 2 g phagophore autophagosome Unconventional
DJ-1& L bICpmEngG sy v 37 BOREREORKHED Jamphisome secrotion of DJ-1
BH O 22U, KEMIBORES 37 B ORI lautolysosome
DRV ENMEESNS, X6 6-OHDARI# I & 3 DJ-1 DIEHEY ik EAE DI R
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The sex steroids, androgens and estrogens, play essential roles in many health conditions of men and women. However, the
level of circulating sex steroids decreases with advancing age, mainly due to the aging of gonads in both sexes. Moreover, in men,
a decline in testosterone is associated with many physiological signs of aging, such as a decrease in muscle mass and strength, bone
mass, skin thickness, and hair; poor wound healing; and an increase in fat mass, especially visceral adipose tissue. However, the
changes in the production and secretion of sex steroids with age in several steroidogenic organs, muscle, bone, skin in men are not

well documented.

Therefore, to uncover the changes in steroidogenesis in skin with age, we analyzed the changes in the levels of sex steroids in
young and aged male mice. First, we demonstrated that cutaneous testosterone levels were higher in aged mice than in young mice.
Then, we demonstrated that Hsd 17b3 localized in sebaceous glands is responsible for the upregulation of cutaneous testosterone
levels in aged mice. Inhibition of hyperproduction of cutaneous testosterone by treatment with an inhibitor of Hsd 17b3 increased
the hair length of aged mice. Finally, we demonstrated that the suppression of hair length by elevated testosterone levels was
mediated by ZIP9, but not by the androgen receptor, in hair follicle cells of aged mice.

1. #

TR AE D R ORI TIC L Y. BEcikimdh o
PEAFOA FTHET ¥ Far i 40 8%k Sl L,
B AR IR E & 5 b S MR REAL TIE (late-onset
hypogonadism : LOHEMERE) 2S%IET 5. LOHIEMERE L.
IDEIZLO L Lk x RiEIRS, IR T 213 U
DL L7kkAc B RIEREN S, 22T, 7y Fary
HFEHEDAT DN D DS, Z DOHEBARIITEEB O b L\,
ZE. LOHEBEHOWRENEHETH ), 7 vasr v
DERT 2T TIEHMTE L WIEADP LW LSRR 5 &
EZONTWA, ZD720, X )RR R BRERIEICA
T, RIS O RN RV E VRIS AT
YADERHS RO LN TVWE Y,

AR REIE AN AT a4 FEEETLEHE L LTHK
BHAMLNT VD, HECTHEESNIZAT O Fid, A4
PRI A S Mt 2 4 LR ICEIET 2 A7 04 FLtff
L. KR OEIRERE A BRUCHI L T b, BFICBY
LATHAL FOREBENRIEHE LT, BERERW. 2
5= VRO H B Y LOHEREREDOHBED—>
W MEREBLEEOZAL] 23 0 (RERE DAL, K E O
LB RIITEAERE LTHNN S,

Z 2 TR E . RO ERRT ~ Farro

il

The effects of changes in cutaneous
steroidogenesis with advancing age on
the function of skin

Shogo Haraguchi

Department of Biochemistry, Showa
University School of Medicine

WD, RERITOAT O FREERNED X ) RZEL%E
FlEE T O ER~ 7 22 HOTRNT L7z ZOREE,
B~ AT, BHROME~ Y AT, T A
FATFOVIBEIZMET LTV — T, B~ 23%
EOTAMATO VRENERA LT (K1), 2hFT,
TNERIZAE S PR RE DR T I X 5 T KD F XA b X571
VIR TS A= THHEEZLNTELN, BHRF
FrCRINEICENT ZA AT 0 ViBENEAT LI 25D
Molze EHIC, WRAEEIZA A=V ¥V ZEEGIEEC
L0, MEOEBETF A N AFa OB ELETEL
TWBZEZWLNII LIz ZOMEEEDOEZH T A b AT
Oy OME. 7AMATO VEEEERO—DOTH S 17~
v Fa*d27uq FRREEES A 73 (hsd17b3) HFAT
BIEFTH VY, HSD17B3 & 787 B3 Bz g i sl 12 s 58
HLTWbZEzWHLNIILTWA,

SOOI RAEZ L, RO FICIZT ANATH
YHEIRBEIAETEL, CORAEBEE A hsdI7b3 THAHZ
ERBBSMICL Tz, L L, SIS i THEm s
BT ANAT AL DX % AP - 5 R R PLAE Y 35 368
HHDPIIAWTHS, 22Ty KifZETIE, kD220
WFREHEZZEEL, TNOERHOLNIITHIEEAMEL,
MREED SWHEICKEBTTANATOVOBEES &
BHEL B0 FHEEDRRRA

WFZEAREREE TINE P 5 R HEBRRE O T - BAkiZ T A
MATFU VEADKTZIIEEIL, MHTFAMATT Y
DWL G ERI T, L Ly BRI &3y L7z
2T 04 REAERD DD, o T, MHTFTA AT E VAT
WOTHE, BEAT O FEARYPREREZ MR 5
7o (HE MR O 72D ) TLHE L. BRI cATu A
PG 2R 29 ET5DTIE WA ? | EDRFEEVT
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‘ ® Hsd17b3
Hsd17b1 * OH OH

9:95 cyp17a1 ,[;(Sﬁ Hsd17b5 @ 7D79—t‘* ,@(5]3
FO4Z5>0> 2FUT O © IARSZA-=IL

® FARRFO>
(BHERILED)

(ZHERIVED)

@ MEICHFVMEERICREOIRA NS SA—IVIRE

ENMETIDE. REOIRARSSA—ILERK
ZEEY SEmhIEELEND

K1 SEW®MYUVAEBICHETZRILENEEEOHEIREICEL ST X M X T 0O BRIFEEHEE

IESICEVCIEERD T X RZXTOCRI AN U4 —ILIZIEHRICDEVIREEICES (D) 6
RIVECBIEEHETE-DIC. TIARNS VA —IVEEEETEIICT—

O &R ERHsA17b3NEBEHIFEIIhS ()

H-EBBNIELS (@),

720 AWFFEHIH TIIAF7EAFRE DG D Z Y1k & Wi L 720
MRIEEQ SHEFONBICEET S EEETANATOY
PEET B EREDERRA
FROXHEFIZBWTATOAL FRVEVIZ, BE
RN WOHIE, 25— VREESICHEDb L, EE K
MTHRERMOEERHTE, KirksoZElk., a5—7
VHEADETENMONT WD, 2 CRIE RN iR
THIETAHTAMATO YR, TNOE~NEEZ 5 2 BER
A G- 2 O L 72

2. 7 &

1. 8 9

FEBRIZIZ~ 7 A C57BL/6] (55 3» Hiil) & C57BL/6]-
Aged (G227 Hil) OMEZ HAF ¥ =V A - Y ox—fth
LHEALTHWz, 37 HEgIXEARE LTI LTEY,
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Mz <, ThoOZbIFEIERMBICEHT 2 A by
VEZEERENLLMEHTH LI E DL NI L,
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Recently mouse embryonic stem cells have been applied as system for toxicity testing in Europe. However, a mouse ES
cell test (EST) may not be sufficiently rigorous for human toxicity testing, while the use of human ES cell presents an ethical
problem. Tests using human trophoblastic stem (TS) cells, which are derived from the placenta, sidestep a potential to these
issues. A test based on human TS cell would have relevance to the human embryo during pregnancy and could therefore be
useful in testing low-dose toxic substances, which may alter the epigenome. The purpose of this study is to establish whether
human TS cell have relevance to epigenetic teratogenicity testing. We have developed a new toxic screening methods using

hexamethylcyclopenta[g]- 2 -benzopyran solution (HHCB) and Methyl P-Hydroxybenzoate (MP) 1) the rate of cell growth:
human TS cells were more sensitive in growth rate than human ES cells (IC50). 2) the rate of trophoblast differentiation:
the differentiation marker, hCGB was increased with dose-dependent manner. 3) mRNA expression: micro RNAs (miR-
1323, miR-518b) are sensitive, with the substance. 4) DNA methylation: DNA methylation of imprinted genes (H 19,
PEG 3) are increased with dose-dependent manner. We concluded that we have first establishment human TST method and

establishment of bioassay system of TST. We next will apply the TST method to human disease-specific TS cells.

1. #

BRAERN, B RYE BB L. WS
L. & MRNICERESNAENICH D, /2o TAMTT
SPERC LD, TRIROWRER. K. 5% EoHFHoOMEmb
HEINTWDE MY, S oW, miRPREEZE L T,
EUHEREL, BRRICBIT T2 LT, BEORELHA
BORESL L O - AN 2 582 1B % T 6
D H b, k. BWEBRTAMEANDOERELZ FHL T
725 BEORIEICHEG, N IEFEEMLS v CHE
MR TH) BEEIE T TS, L2ALAEPS, b b
YR~ OB EE R L BN RE % in vitro (2 BV TRl
T 57200, ERSREEIIIED BRI RS L Tw
"\,

R~ 13, R T TR b E#gEEARSLE (TS)
MR OBSICRII L% v N TSHIRIE, 85 5 e sk
FEINL BB MR E 35720, AFIHE) My
ZE, BNREIZRND v, 207D, SRR
DO L7z F TSHlE OS2 40 L, FHIMICKa A2
N CIEHE 2 MM FEE 2 3Eli 5 5 2 & (TSTH: (X 1)) 25T fig
ThsbEHFEINL, AFZETIZ. LFEWE ORI DD
EWMIE B X 2 T HNOAEEFMEE LT, TST

[l

Development of cosmetics safety test
using human trophoblast stem cells

Hitoshi Hiura

Graduate School of Medicine, Tohoku
University

Ry TAIEZHE L
2. 5 &

2.1. EHEH

- AmHeS, %8 2 7 (HHCB : Sigma-Aldrich #E#), x
FNI85 R (MP : Sigma-Aldrich#:8), /"4 Fa ¥
7 v (HQ : BRAEMSER)

CREHET  AEME AR L. T8 ) — VIR IR,
A A L7z,

2. 2. eEbRDLEMRRE
1EH e b TSHIRE (3 k) 24t L 72,

2. 3. HBRADIIKBRE

HHCB D&, MAREE 0 5 GEBEO A, WHEX), B
nM) @ 100 £ (500 nM). 500 f% (2.5uM). 1,000 £ (5
uM). 5,000 £ (25uM). 10,000 £ (50 uM) (22 W THGES
L7z

MP. HQO ¥ & 1E, 0 (BB o A, X)), 0.01,
0.05. 0.1. 0.5, 1uM %, ZihZN TSHINR:ZWIZAM
L7z

2. 4. EBEEXE

AT A4-well 7 L — Mid, 2% (BD Falcon 1 #,
Nunclon Surface #t#) THES L7z RER8MICIZ AR 1k
M 72% Sydney IVF culture oil (Cook#l) 7% MEILiERE L.
37C. 5%CO, LT Mg a L7 17z Vd
720 5 x 10" > TSHIfE % . TSRS 2810 CTHEFE#2,
BHIALEWE % & A 72 TSR 28 IS i 3e i L. B
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2.6.3. EETFRBEOHENR

A7) Y MEIETB XS T RNA (miRNA) ot
ffRBREER{L L72e HI19, IGF2, MEST, PEG3 3
TOe b 19F Yt Rk EOmMIRNA 2 5 A % — C1I9IMC %
B L. A4 > 7 54 ¥ 7 %%3F %5 miRNA (miR-520h,
miR-1323 3 £ O'miR-518b) DI EmE MG L7z, 1 ~
71 ¥ b #{EFI21E GAPDH %, miRNA 1213 snoRNA T
»5HRNU4A4 Z#HTHEBHIE L7 4 7)) ¥ MEIET
DFEBT L IVIZDOWTIE, gDNAB X UIcDNA Z W T
PCR-RFLP (il BREEFE 2 BUEAT) % HI W T i fild L 720
2.6.4. DNA XFIULERHT

SHFHDOA 7)) v b EEETORAEETH LT L
VAR X F VAL I (DMR) (H19, PEG3, MEST,
C19MC, IG-DMR) iZ22W T, COBRA #:1ZTDNA % F )V
fbLR_VEER L. T/ 7/ L LNV ODNA A F )L
ALfENTICIE. LINE-1 @ X F VAL D W TRRAT L 720

(RIEEADERE)

v N7 A - BETRITITZEIC B 7o > Tk, Bk &
[e b7/ & - BB TRNTITZEIC B3 2 MW Pdast | B L 0%
WFZEtEB O BARITHE V., B KSR EBER 2R 0588 e b
7L IR TR ERERORELRI-0L, %
fil7z. & MEEE (TS) Mgk, EHRtE o - &
%+ L7z ECeREE 2B L CHEt L7z, i
4y fREE. BlE sy L. SURMEEL - MRS R 13
LOFEE LN, AR E IR L 72,

3. & X

3. 1. MMAT7YEARO%E (BESHERAR)

v b TSHIHL (46XY) i iEE 2 122w
(HHCB. MP 3 X U'HQ) % 5 B RE D B2 CHRYFMIAM L
HoABEERT 4 v 22T, SHMEEE Lz, HiEikT
BE M % Bl 8 X O & % 5Hll L. micro RNA
Zatrtotal RNAB X U7 2 ADNAZHIH L7z BLTO
4DODONAF Ty A RTEML. 70y 4 TE2RFE LT
3.1.1. fHpatE5Ese

TSHABL A 3B 1F % 50% FH 55 i B (IC50) &, HHCB :
0.06uM. HQ :3.80uM TdH 72, F72. b FESHIED
HHCB »IC50 13 0.5uM T ). HQ 50uM T, TSl H
DRIV TH S Z LAV L7z M oM i3t
JEX &L T25.6% LA Laho72(K2).
3.1.2. #paRtaE

b~ — B — oEfE T HEEE. HHCB R TSHl <.
hCGB (HRRYEREENL~ — 5 —) (ZRERA IR
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3.1.4. DNAXFILEEMr

HHCB # hn TS #l §& T 13 LINE-1, H19, IG-DMR,
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b b RMEE R (TSHRR) (2 b= " (HHCB, MP,
HQ) % MR HEEE % 2412 100 55 T TOHART 5 B Rt
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The fatty acid-binding proteins (FABPs) are a family of low-molecular weight, intracellular lipid-binding proteins
consisting of ten isoforms. FABPs are involved in uptake and transport of fatty acids. Recent studies have shown that FABPs
play important roles in the regulation of gene expression, cell growth and differentiation.

In the present study, we have shown that epidermal fatty acid-binding protein (FABP5), of these isoforms, is specifically
expressed in undifferentiated and differentiated human epidermal keratinocytes. Its expression level in differentiated
keratinocytes is higher than that in undifferentiated cells. To clarify mechanisms of FABP5 gene expression and its
function during epidermal keratinocytes differentiation. As a result, the methylation status of CpG island in FABP5 gene
promoter was almost the same between before and after keratinocytes differentiation. Furthermore, c-Myc and Sp1,
potent transcription factors involved in FABP5 gene expression were unchanged during keratinocytes differentiation.
Therefore, other unknown factors could be responsible for the regulation of FABP 5 gene expression during keratinocytes
differentiation.

To clarify function of FABPS during the course of differentiation of epidermal keratinocytes and in the differentiated
epidermal keratinocytes, we have next tried to do the knockdown of FABP 5 gene with siRNA. As a result, we have shown
that FABP 5 knockdown reduced expression levels of the differentiation marker such as Keratin 10, suggesting that FABP 5
might play an important role in regulating human keratinocytes differentiation. In addition, we showed that nuclear receptor
ERRa which have been shown to crosstalk with FABP 5 are involved in regulation of keratinocytes differentiation. Further
studies should be needed to clarify its mechanisms in the future.

Thus, the present study suggests that FABP5 could be a promising molecular target to study homeostasis, aging and

inflammation in human epidermal keratinocytes.

1. #

B2 D FERz IEI IR X B o AR IS B W T
HEREEZHS T, T2, REILEKE GBI 5L
L7z TAMINE (Transit amplifying cell) 1%, #sHilIz
TRV - MLk x b 5. BB ORI RE ) REL
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72 (). —F. TR oM NE%ICHES LTwa
FABP5 I3#E R T c-Myc & & 12, TAMO~— 4 —
BETELTRESRTWSEZ Eh S, EEALHMBO
FABPS #B{x T O H I 2 563 & BERERIA 25, REHEN 7 B2
B (LbDRVEIVECE AN OK &bz B T
FETHLEEZOND, FEHX LI PAMBIIBWT,
FABP5 2%z 5 K1 c-Myc DIEWEE T TH LI L2 H S
ML TWBZ e Y, KIFZEEETIE, RHEE ML
ML DR HEILIZ BT B c-Myc 719 7% FABPS #ifzs
T OB HI N & FoEHNEROMAE HIFL TWwb,
Tz, FHEOIE. EFMBETIREHLTWARWFABPS
WIEFERE % AT U 72 S AL (RIS IR 25 A, FLASA
KIBHBARE) ITBWTILEY 254 v 7 % (DNA B
AFNAL) TEFEBL. FABPS O RBIL NV EDPA DB
GHRE - BERRE AR HERL TV A L RIML Y,
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— R E P HE R 2 RS 2 ECERETH Do
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EBRIE~Y—H—&(zF FABPS D RIR S HEBeHI I8 DO fE R
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fLMIE, 2500 i /cm® OBEFETHEE, 5~ 6 H R 285,
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2.2. FABP 71 7#—LEETFOREN

KoL B L O b Lz KB Afbiia» s zhEhn
mRNA ##i##., C NFABP7 A4 V7 4 — L #EET D3
L~V % g & RT-PCR CT L 720

2. 3. FABP5 X UMhDESEERTF D FIREEN

R LM & — s e R RE 28 7%, MIfE 2 S mRNA % 3
Bn, HWEET 0% (mRNA) L)L % qPCR TEHT L
720 F7-. FABPS BIZT DOEEHIEIZEES5-9 % c-Myc &

Spl ®FHL NV % qPCR TN L7z, FRE AL 5
ft~—#—& LT, Keratin 10 %z &% 72,

2.4. ebREALHEROMEBEICEITSFABPS
DHRARBTE
KofbBIOnfbL £ AmibMzrzhZzhe b

FABPS $iifk & )In S &, ML aiE o Migic B 5%

FABP5 OB AN IR TE % S i L — ¥ — BHER CREN L 72

MMaA%1E. Hoechst 33342 THefs L7217,

2.5. FABP5&EF7O0F—4—EE(CoG 71>
> R) DAFIVALIREE DRI
Kb X O L 72 0 ALl 2 — 2 R G 28 14
KM 57 7 5 DNA ZHB%, N4V T 74 by —
7 TV AT, ¢ bFABPS #5171 € — ¥ — 3% (CpG
TA 5 R)DAFMUIRIER AT L7z

2. 6. eEMREACHERICEITSFABPS EEZFD

HEReRZIN

KR f LML D FABPS {572 sSiRNAT/ v 7 ¥ »
L. 48 BRI Ca® IS & o THLFHE L 720 48 e
¥tk b~ — 7 —#@1a T (Keratin 10 72 &) O 3EH L X
V% qPCR Tl L 720 FABPS#ZTF D/ v 7 ¥ vk,
mRNA (qPCR) &% VX7 B (YA % »7a vy b) D%
LAV THERR L 720

2. 7. ErNRRALHRICETIRAZEHTFI
DIEBERET
RN BT, BNZREAL T OMEEET
(ERRq, B,7+ PPARq, B/, v, PGC-1a, 7% &) DFEBL% fif
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M L7720 F72, HEBEEBL XLV OEWVERR. & PPARP/
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o A
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bholze L72d3- T, FABPS 3R - bFEz f1L
MBI BT HE BB Z B2 LTV AR EAVRIR SN 72,
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fo sk o FABPS i fn 17 0 € — & — fHlIE, (2[R
FEIZHE X F b & Twiz, L72a%-> T, FABPS i fz
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LIV FABPS = T ORBIATUET 2 D1E, K FA
1LHIfE O 5L FE T FABPS {17 0 € — ¥ — I OB
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BThH5H(H3)o
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v T REMLHIE DL~ — 7 —#IZFOFEB L Ny
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1 D
QVQQ Q?@Q

o N\
QPg’? Q?‘GQ

(EH O OE GE)

() (#) () (+) () (F) () (+) () (+) () (+)

18S rRNA

(-) : R
(+) : S{efAAE (72 h)

2 b MREAEMIZTIE FABP PHEHENICEIRT S
KMEB LU EFE L ZEFE MERKRE AL (NHEK) 725 mRNA %#5E8%. £ b
FABP 71 YV 7 #+ — IuBInF (MRNA) D3R % FFE RT-PCR T L /o & NREA{LMARET
|3, FABP5 #4528 RIB L T, FABPS OFIRIF. KRB AL ((-), Ca® &FHN)

TIELANIVTH - =D, MEL 7=k ((+),

Ca® #hN) Tld, FEMH 3~4EEL 7=
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LRI BV CFABPS 510/ v 7 ¥ Y2k - T,
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BRI B VT, EEAERELY B2 LT A WREMEAURE ML R AE & JLFE 2 L — W — B CRAT L 720 T O

NHEK Cells (Undifferentiated)

__Poln

— +1
‘ Ca2+

FABP5

+1 FABP5

3 b FREA{LMEIICH T D FABPS &1xFHIR SIS D RRAT
AMEBLUMEFE L ZEE L MRERKRE AL (NHEK) 254/ L DNA #3858 L. FABP5 &(x
F7OE-—&Z -5 (CpG 717> K) DAFIALIREERERT L= ZDIHBR. 1T&AEDEED CpG 71
FURP, WThOMBETHE X FIMEShTWE(FO), £/, FABPS B FORRICESTIEEL
HZERT c-Myc & Sp1 DFEBLANILE, A - KROMEMIETIZEAEELIEADhE DL > /o REAILM
FEOSEIZEE WV FABPS &EFORBHI TTET 5 X H = X LIEFRBA,

35

Osicontrol Mg2+
c 30 Bsicontrol Ca2+
s 2
@ _,. | OsiFABPSMg2+ Mg™ Ca*
o <
S z . . K 6
5% n SiFABP5 Ca2+ o™ o e
o 20 & &7 &P
<Zt ® *P <0.05
£>s
[ S
o5 FABP5 |«
S0
©
o
5
% GAPDH | " s seim
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FABP5 Involucrin Keratin10

4 b FREACHEICH TS FABPS OREEERET
RAMEDEEE MHEIRKRE AL (NHEK) THRIEL TV 5 FABPS&IZF % SiRNA T/ v 748> L,
A8 BERIEIC Ca¥ FIIC L > TR MEFB L /=, & 52 48 BEFEIEER. M~ —H—&EF (Keratin
105 &) DERBLANILE gPCR TEHMAI L = (&), FABPS&EZFD / v 747 > DWERIZ. mRNA (&) &4
PINE(A)DREBLAILTERHE U 7=,
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v ROEERB LML T, MEICHEXTENICS
CRIEL TV RIS 5720 —Tiv L LML Tid,
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—Ji. TN F TIZFABPS ik 2 1815 L 72 M2 A
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HIERWSMILEY, L Lads, FEmtiiac
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WCEEREE R T c-Myc & Spl DFEHHL X)WIZHOWTH,
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F R AL D LI FABPS #Az5F D FBIATTHE S
AN ZALDIFHBLEETH 5o

WIT, REMAHRO SRR, B X5 b L 2%
B AL C 3315 5 FABPS O BBk % f# 3 5 7212,
FABPS BT D/ v 7 ¥y L2k o Tk~ — & — &z
FOFEBL NV % qPCR Tilii L 720 EDHER. Kbk
RANMNLO FABPS iaF/ v 7 ¥ VIZk o T, £
AL D5t~ — & — i fn T (Keratin10) OFH LNV
BEEIMET Lze L72Ad> T FABPS I3 %5 MLk
D5ALD B VI Hb~ — H — G T OFBHEI B VT,
EELBRE R B2 LTV AR RIR S L7z,

F 720 KL FREALHIE O ERRa B L O'PPARP/S i
BFD /v 25y 2k >Ty BEAHLO M~ — 74
— {5+ (Keratin 10 7 &) OB L NV FEIKT L
Z & H» 5. ERRoR PPARP/S 1. Iz MAALHIL D 751k &
Wit~ —h — BT ORBHEIC B VT, HERE
B2 72 LTV A REMEATRIE Sz, 5. RE AL
HNLZ B1F 5 ERRa % PPARB/S DBk RE & ] § 5 72312,
ERRa%° PPAR B/ DRERY T D [ 2 & Z OFEREMENT A3
WCThbH, BRKIEWT L2, FABPSEETFD /) v 7 ¥
Y12 & > CERRaDEEMBIE T ORBNAEIKT L2 2
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Foxp 3 -expressing regulatory T cells (Treg) are indispensable for the maintenance of immunological self-tolerance and
immune homeostasis. Recent studies have revealed that Treg cells reside not only in lymphoid, but also in non-lymphoid,
tissues including the skin and that skin Treg cells play an important role in maintaining skin homeostasis. However, the
molecular mechanisms that regulate Treg accumulation and function in the skin remain elusive. We have previously shown
that the Foxp3***" mutation, which was identified in human IPEX patients, impairs accumulation of Treg cells in selective
tissues including the skin and causes inflammation in those sites at least in part by repressing expression of the transcription
factor BATF, which act down-stream of TCR signaling. In this study, by generating and analyzing Treg-specific BATF
conditional knockout mice, we show that BATF is indispensable for the accumulation and suppressive function of Treg
cells in the skin. BATF appears to cooperate with Foxp 3 to control Treg accumulation in the skin by promoting expression
of molecules implicated in leukocyte migration to and retention in the skin. Furthermore, we also show that skewed TCR
repertoire selectively exacerbates skin inflammation in Foxp3****" mutant mice, which otherwise develop mild dermatitis. In
summary, our results suggest that interactions between Foxp3 and the TCR-BATF axis represents an important determinant
of Treg accumulation and anti-inflammatory function in the skin.
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ML TE72, TOBMBET, BRERALEIZ D Treg D51L
RPHIRRRE 2 CIAF R MER A BEE LR M. i I &
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CERAVELT. 512, Foxp3*®* T~ 212817 5%
CNHHFEAND Treg DEMBEEIZAP-17 7 3 — I8
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¥ 9. BATFIZ X % Treg D ~OERHIME 2 7 = X 2
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We have reported that a glycosylceramide (GlcCer) showed improvement in skin barrier function in mice. Only the
GlcCer from pineapple (P-GlcCer) showed the activity among other plant-derived GlcCers. We supposed the specific
activity would be originated from the chemical structure of P-GlcCer, especially the moiety of sphingadienine (SD) would
have the responsibility for the specificity. Here, we reported the investigation of the structure-activity relationships between
the cis/trans geometries of sphingadienines (SD-1~4) and their biological activities. The challenge was initiated to establish
the stereoselective synthesis of sphingadienines (SD-1~4). The stereoselective hydrogenolysis of ene—yne was employed
to construct the diene moiety. The ene—yne units were prepared by stereoselective addition of acetylide ions of ene—yne
units to Garner’s aldehyde. Wittig reaction and Johnson—Claisen reaction afforded the required starting ene—ynes. Lindlar
catalyst reduced alkyne to afford cis olefin, on the other hand, Red-Al reduction afforded trans olefin. By combination of
Wittig/Johonson—Claisen reactions and Lindlar/Red-Al reductions, stereoselective syntheses of SD-1~4 were achieved.
Cytotoxicity of SD-1~4 was checked by MTT assay. These compounds showed no cytotoxicity against RBL-2H3 cells
at the concentration of 4.71 nug/ml. To confirm the anti-allergic activity of SD-1~4, RBL-2H3 cells were preincubated
with each geometric SDs before sensitization of anti-DNP IgE and challenge of DNP-albumin. 3-Hexosaminidase released
into supernatant was measured as an index of its degradation. It was demonstrated that 4 cis, 8 cis-SD possessed the highest

activity compared with the other three ones.
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1)o

SD-1~4ix, KA, 2)12BIF D 4-5kKTH DT
VxR cis b L < trans IR PR IC (7)1/#
VERTNVTVICEIE) TAILETRRTESL LEZ T,
LT, A1, 2) i Garner's 7 V7 K (3) ’\@*ﬁnﬁ’
VEY 4,5 DT EF) FAF DI T AT LAERN %
AMBISIZE D FOND EFEZTe KImTVF > (4,5) 13,
HWZBWT8-9 M RFEITHE LT 5 HHE S cis b L
hdtrans & U TERIIZH L STV 5 (Scheme 1) o

o -
@) z 4 8
Ha&/o 3 — ()8
OH H trans cis

P-GlcCer
HoN NHz
HO. s % N HO. At A 8
trans trans H cis trans
SD-1 SD-2
’}‘Hz '}‘Hz
HO. 3 A ok HO_ 3 A 8 L8
H trans cis H cis cis
SD-3 SD-4

Figure 1 P-GlcCer & 4 838D 4,8-sphingadienine D &4k (SD-1~4)

H5N
HO. s S <R
HO 8
. ?LNBOC R
NH, — Z trans NBoc )
T ~ M
HO — % HO 4 MR
cis trans 1 3 = trans
HO $D-2 Stereoselective 4
NH, Semi-Reduction or . [ .
HO - 4 8 Diasteroselective or
\/\?‘/\/\/:R Addition
trans cis NBOC

HO
SD-3
NH,
T4

m

SD-4 (R = n-nonyl)

Scheme 1 4 #&3EM 4,8-Sphingadienine M #{a] B4R DA B EE T
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2. 2. ERMEEROHBRESY
4FEDSD DML, MTT 7 v 2412 X DL

720 RBL-2H3 Mg % 2.0 X 10°cells/well T24 X7 L —

MZHERE L. RPMI 1640 K5 ic T —/N—F 4 b TA

YF¥aNR—bL7z HieRE L, R E S DR Y

WML T37CTOREM A > F 2 _X— b L7z Bz L,
MTT ¥ (1.21mM in RPMI 1640, 110 uL) I a0
L 2WEfI#:. MTT#W &2 L. DMSO (200 ul) % @80
L7zo ¥4 2707 L—FY—%—7T570nm OWGEE % il

E L7z MifAdEfREay bo—VEEE L THIBL 72,

2.3. FrLLE—EEAE"

RBL-2H3 M % 2.0 x 10°cells/well T24 X 7L — b
(ZHEAE L. RPMI 1640 By 2 C— B AR 28 L7z WBR
AR GOREBEZRIMLTI7TCT2HMA Y Fax=1
L7zs #&30E 200ng/mL OPLTNP IgEfufkZ @i L. 4
BERIREAE L7z, T XCOBME 77 =7 V%M (SB;
119 mM NaCl, 5mM KCI, 0.4 mM MgCl,, 1 mM CacCl,,
40mM NaOH, 25mM PIPES, 5.6 mM glucose, 0.1%
BSA, pH7.2) IZi& ¥ 2 7215, #3% 20 ng/mL @ TNP-
BSAZ@HML, 37CTIMIG S 724, L—1%
K 112 10 43 R e i L B8 JB0RE BSOS & 452 1k S 872, 13 50
uL 2 96 X7 L— MZB L, FEOLE(0.2M 7 T Rik
f& W ¥ 12 p-nitrophenyl-N-acetyl-B-D-glucosaminide %
B 1mM T, pH4.5) LA L T37CTI1RHIX
o Ee7z, 1R (0.2 M glycine-NaOH ¥, pH13.0) %
100 ul/well THIIL. Kbz KT 8872, ~f7urL
— M) =& —T405nm OPOLEEMWET S Z & T, FEE
SUSAE M) T % p-nitrophenol # EfR L. T % p-~F
VHIZ Sy —ElERROBELE L7ze REHROR-~FV
I =y — B, BRGEER oMM I T 5 H
mEE LTHIB L.

3. % &

3. 1. Garner’s aldehyde D&

WE XN TWB FEICHE W T Garner's aldehyde (3)
DAY FA Y N-Boe-L-& Y ¥ A F VTR
7 (6) (Boc: t-Butoxycarbonyl) Z HIZsEHR & L, ¥ X
My Tuny, Z7obRTEI TV —TIOVEEK
(BF;-OEt,) & JUt &8, BiR7 I F— (D& IEE 98 % T
Bz BONLBIRT I F— )V (7) ZAFELT VI =T 4
) F 7 4 (LiIAIH,) TRICT A Z ETTIVa—)b (8) Z UK
89% Ta72c ZOT NI — ) (8) i 4 DM T TPCC(E
VyyowazunzuX—b) LRSS, BIKIEA
EETLIW, BHEE2T-o COMBLEND2EL 2 L1
WLDo7e £2T, SwernBL TOBALZAATE A,
FOLASBIFIZHEAT L, I 93 % T Garner's aldehyde (3)
% 1%72 (Scheme 2) o

3. 2. Garner’s aldehyde A\DIr{F#iRAVETIL
F DK% IMRIG
55072 Garner's aldehyde (3) 2L T, 1-RV %5
U9 BEFNTNMFELTHOT, VARERIRE 2K
KA BSOSt #it 2 47 5 72 (Scheme 3) ¥0 7 D 5F,
Lam & Mendez 5235 LCWA&E” ThHHT Y ) —
4 Tid RWVIBRFWEDE 57z (Table 1o

3.3. ZILF2 (10) O 4 (LixFED cis/trans #IREY
B ETRIG
FHoENIZT IV FAL0) ZHCTERMERWISEITCEITV, 4
P Z OB AT, T\ trans KO EEH 5
WOHLAT, TLF(10) ZRed-AlTEITLAAS KIS
EAHEATE TR E WO FERTH 572 Boc BRIV
DIZRed-Al DS UL HUZE DL ENTE RV, Kb

" NHBoc DMP, BF5-OEt, ?LNBOC LiAIH,
~~">Cco,Me > : >
2 acetone, r.t., 2.5 h "Nco,Me  THF, it, 2h
6 98% 7 89%
DMSO, (COCI),
QLNBOC i-ProNEt ?LNBOC
B 2 B H
OH
N CH,Cl, \/\g/
-78 °C t0 -45°C, 4 h
8 93% 3

Scheme 2 Garner’s aldehyde D&%
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DHEIT L o lz b E 272 2 THAREDORICEILE A
Hlze TTTIVFA0) % p-F V¥ 2V E YR (TsOH)
TUHL., 20H% M) 7 VA o CUE T2 2 TT IV
X (13) % 2 B BEIEE 34 % Tie/zo o727 v % » (13)
ZRed-Al & Ut &85 &, W45 % THMD trans 7 Vv
v (14) 2545 5 172 (Scheme 4) o

Wixcis TV YOI Y MAZ, 7TvRy (10) =
KEFHEAT. VY FI—MfEET " 2% ) — i
BT L. EERNICHND s TV v (15) %1%
720 BN Tltrans TV ¥ % G L 72K & AR E %

EFIWVKTH LT VT v (16) % 2 BEBEIER 25 % C
FOBATHI B 0 J5 i

??b\\
%72 (Scheme 5)o Ll EIZX D 447
DHESL. T E 72,

4. (5E)-5-Pentadecen-1-yne (4) D&
WA, 8L K D cis/trans FAHIH O F % WL 3 5
WF2EICHLY LA 75, KO decanal (17) Z Hi3sE R & L.
Yo s Ay a7u FERIBESE, 7ha—(18)
ZINH 96 % TRz, oMz 7 Vv a— (18) z=#E o+
Vo RNEERR b ) ZFOVh, T a ¥t VB T T 5

//\M/
%NBOC z 9 11, n-BuLi %NBOC

o = H
\/\ﬂ/ THF, temp. tlme

O
3

Scheme 3 Garner’s aldehyde "D 7= F 1) K4 7+ > DN

Table 1 ILHEIREY 4 KL IR IS D SRAFIEET .

Entry Reagent (eq) Temp. (C) Yield % anti (6) : syn (13)
1 1.2 -78 61 71:29
2 1.5 -78 73 5:95
3 1.0 ~78 46 87:13
4 1.0 —40 48 93:7
5 1.0 —78 to rt 59 56 :44
C?L';IBOC 12 Red-Al (1.2 eq) 7L":‘ tmns
- é ? O
THF, 20 h
OH 0 °C to reflux
10
1) cat. TSOH
MeOH, rt, 3 h HO N2 PN Red-Al 2 trans .
- = - HOW
2) cat. TFA, THF, rt, 5h
CH,Cl,, 1t, 24 h OH 45% OH
34% (2 steps) 13 14
Scheme 4 4-5 17L& L ERIZH T B trans B#IRER AR5
H, \>L\ 1) cat. TsOH
;7L\§B°C4 2 Lindlars Cat. NBoc MeOH, t, 3 h NH
- 3 é : 3 - = HO : 3 4_
MeOH, rt, cis 12 2)cat. TFA, cis 12
OH 24 h, quant. OH CH,Cly, rt, 3 h OH
25% (2 steps
10 15 o (2 steps) 16
Scheme 5 4-5 U7 )L% “EBICH 1+ B cis BIRBR%4 =TT
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Z & T, Johnson-Claisen =i S #51EBZ L. 7TV 7
v (19) % trans BRI 84 % TlR7z. HOENIZE-T
Wiy (19) %#LiAIH, E RIS &84T, WEI6% TT v
= (20) %87z, FLTRONZTVI—LEPCCEK
s, PEEIBTT LT R (21) 21872 ZOT VT
ek @21 L M) TV T x AT 4 v, HiSR, MEALG
FEORIBIZEDPEEI3% TY T uET VT v (22) 214
720 SHIZZDOTVTOET N v (22) % n-Buli TP
% Corey-Fuchs 7 )V F Y LFUEIZ & D L= 56 % T (BE)
-5-pentadecen-1-yne (4) % 1%72 (Scheme 6),

3.5. (62Z)-5-Pentadecen-1-yne (5) DA

KIZ cisRDOERICI Y RA T, 7TIva—u (23) 25
PCCRLICE D 7V T K (24) 2K 72 % THH7zo KIC
TUETH(25) % T b VHEHEP TNl B S DS
ETIEIB%TI— KT~ (26) 2870, Hohia—
FFEAY (26) Z M) 722V RA T4 V& MV VT
By RIS T CT2ARBIIESIES LT, "AK=Y
L=V F 27) ZPWHEII% TRz RAR=T LI =D

F(27) # NaHTHLBELL, 7Tk F (24) & Wittig ft &
g7 2n W WEAT%TE LT 4 v (5) %1272 (Scheme
7o VLI X D 8KIRFED cis/trans 3ATHIE 2 5Z % L 72,

3.6. RTA4UHPIZVD 4 BEMEAF(SD-1~4)

DEK

FTRTOEMHALO EIRWG 2 GG AE . TE 72D T,
SD-1~4 OEKIZH ) M A 72,

3.6.1. (E)-4,8-AT7«4>HTT=>(SD-1,2) DEHK

Garnaer's 7 VTFE K@) ICHLT, 7TVFr @ OTE
F) FAF M ES €T, LAY 28 21572, BifriEL
TILEW 29 NELFHEL7-DH, Red-AlTRILT A & T,
trans/trans DA 7T 4 ¥ Y =V (SD-1) OEKEERK L
7z (Scheme 8) .

WIS, TVvxF > @A) o7+ F Y KA+~ % Garner's 7
Ve R @) Ifmse, ka2 zal Lz, Thz
Lindlar ST, IMAKRFESFIZ LD 30 Z AW L 720 W&
Bifki#$ 5 Z & T, cis/trans A7 4 Y YT = (SD-2)
DEM % ZEK L7z (Scheme 9) o

OFEt
OEt 8
H 8 8 )<0Et (2.4 eq), cat. ~~COOH Z
Ih\ ZMgBr (1.2 eq) /Eh\ I
> —
THF, 0 °C, 96% H 140 °C, 5 h, 84%
17 18 Et
EtO % ¢ LAH(12eq) HO \/\/8\/(\)5 PCC (1.2 eq) H SR
—_—
THF, 0 °C to rt CH,Cl,, 1t, 3h M
19 96% 20 80% 21
trans only
PPh; (2 eq), Zn (2 eq)
CBr, (2 €q) Br . n-BuLi (2.5 eq) SR
s 8 = M
CH,Cl,, 0°C to rt BFW THF, -78 °Cto 0 °C Z trans
Scheme 6 (5E)-5-Pentadecen-1-yne (4) D&
PCC 0
OH /\)J\H
W CH,Cl,, 1t Z
23 overnight 24
72%
Nal PPh, NaH l g
©) —
Br — | IPhop =TT Ok
/\(\/)g Acetone /\(\/)g Toluene 3 /\(\/)g THF 0°C, 4h é
25 reflux, 18h 26 reflux, 24 h 27 0°C,2h 46% 5
95% 99% cis only

Scheme 7 1-Bromodecane »*5DEILT « >4 70y 7 (8) DERK
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3.6.2. (2)-4,8-AT14>HIT=>(SD-3,4) DEMK
Garnaer's 7 V7 F Q) IR LT, 7UF v (B) D7+
FU) A F v 2fmsSe <. AbaEW 31 #1572, Bifki#EL
TALEW 32 NEFHEL7-DH, Red-AlTRILT A2 & T,
trans/cis DA T 4 Y HY L= (SD-3) DA% ER L7
(Scheme 10),
RBIZ, TVFR Y B) DT XFY N4+ % Garner's 7

N 12

Z, ,
NBOC n-BuLi
o I 4
\/\g/ THF, -40°C,4h

%NBOC N g
O - 3 44

2) cat. TFA,
CH,Cly, rt, 24 h

VFE R (3) IHmEE, ALEw3l 2akLlz. Thz
Lindlar T, IMAKFESIZL D 33 2B L7z, &I
ifki#E$ 52 & Ty cis/cis A7 4 VY T= (SD-4) O
B % R L 72 (Scheme 11) 6

PLE. 4-5f0 % & 8-9 (i jik &S cis/trans THE Y 40T
57z 4D 4,8-sphingadienine (SD-1~4) D54 b4y
B R ER L7,

1) cat. TsOH
MeOH, rt, 3 h

OH 34% (2 steps)
3 28
NF PR Red-Al NH
HO P HO\/-\:)’(\/\/W
THF, 0°Ctort,5h trans
OH 45% OH
29 SD-1
Scheme 8 SD-1 D&M
e 12
Z H,
}LNBOC 4 n-Bulj %NBOC Lindlar's Cat.
=z > = 4
° © 3 é

THF, -40°C,4h

\/\WH

N8 >
MeOH, rt,
24 h, quant.

3 © OH
28
1) cat. TSOH
#NBOC cis MeOH, rt, 3 h ’;lH2 4
0 = 4 > HO N3 — =
\/\3(:\/\/\(\/)? 2) cat. TFA, M
OH CH,Cl,, rt, 3 h OH

25% (2 steps)

30

Scheme 9 SD-2 D&

/Wz 1) cat. TsOH
NBoc 5 n-Bull NBoc MeOH, rt, 3 h
- z 4__ -
\/\g/'" THF, -40 °C, 4 h W 2) cat. TFA.
CH,Cl,, 1t, 24 h
3 2v12: 1L
OH 34% (2 steps)
31
EIHZ 4 — Red-Al ’;‘HZ 4 trans
HO 3 é 8 » HO ET N —
MR oCosh T Y T ok
OH 45% OH
SD-3

Scheme 10 SD-3 D&/
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Mz H,
;LNBOC > n-Buli NBoc Lindlar's Cat.
B H : 3 4& — 5
\/”\y: THF, -40 °C, 4 h MeOH, t,
24 h, quant.
3 OH a
31
1) cat. TsOH
;FL\NBOC cis MeOH, rt, 3 h NH
R 4 8 HO 3 o 8
2 — 2) cat. TFA,
H CH5Cly' rt, 3 h OH
33 25% (2 steps) SD-4

Scheme 11 SD-4 M&RKK

3.7. EANEOR 7 LILF—%R

P-GlcCer DAL E D MAEIZFH G L T2 DT
ERWPRLWIRFEEZ VT, I I FHhOR 71 T4
IR S48~ A7 4 VDT =y O ZEREEH
cisicis, cisitrans, transicis, transitrans O WFE YLK % & B

v R RGBT 7OV 2 AV TIL-23mRNA J8 3
RIS, ARG THEL VATV ET I FDIBLED
X0 B VAREEEE L CONRRELERY 25T 00
EWPHLPCT A EZHME Lze LA LRDATS, FERSL
B R % v CEPEM A S 5B 2 70 L 7285, Caco-2 #
iz X o TR NS 720, IL-23mRNA S % F5EEIC
HIENRTERNT LD h o7z &2 THE L 72 BER
PUAE D LB YE 2 B & 22T A 720, AR S 72 I i
RBL-2H3 I3 28K L7z 4 DA 7 1+ v T4 FHisko
7 LV IVF—RIRE G L7,

ZH 5 Y O TIE. P-GleCer % Caco-2 ML IZ M
L72BE, 54.8% s NAHEHEL TWwbH, L7zdio
T, AEBRTIZ, ZVvay vt 53 F80ug/mLDHERET
Caco-2 Mg IR L 7235612, M §XCT4,8- A
T4 YHTE=Y (SD) BB ENTZEREL T, TOiR
B (4.71ug/mL) 2B % RBL-2H3 Mg o Bk 125 2.
5558 % FEli L 720 4,8-SD @ RBL-2H 3 Al i i PE AL #iil
RO AT 1CH 2D FFIENASD 2%4.71 ug/mL
THINHE 2 R D E D 2R L7z Z k%, Figure
21" & B Y PTERE TR IR SNk o7z,
WIS, DYFESD O VAR AR IC & 5 RBL-2H3 Al e o p-
ANF VY I = F— EREEZ G L 7z PURTURR I
(Positive control) TR-~NFVH I =¥ —PHERIIEE
I L. 4eis, 8trans-SD. 4cis, 8cis-SD Z ML 72 &
CAHB-ANF VY Iy — MR E TR S, fE
12 4cis, 8cis—SDIZB VT b I T LA 10% TH -
7z (Figure 3)o

120

100

80

60

Cell viability (%)

40

20

Control 4t, 8t 4t, 8¢ 4c, 8t

Figue 2 X744 AT I & BBaEM

120

100

80

60

40

B-Hexosaminidase release (%)

20

Control Positive
Control

Figure 3 X7« AT I =& 2BEMIDEEALINEIRIR

4t, 8t 4t,8c  4c, 8t 4c, 8¢

4. &

ARWFFETIZ, PR 2GR E 2 AT 4 T4 PR
FOEMRNA (SD-1~4) OfLHAE RO % H i
L7ce 4-5007 V¥ VG O@ITTIE. EFMEEWZE M
WTERHMET 2 ERHER. MT Y AEILTIERed-AlIZ
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X BBICDVIEENTH o 720 T OB MW E ORHEIL
T RTHAEL TBL I EPRVETH -2 T,
RBEEIC X % Red-AlOFEEZ YT 5N EPHEETH -
TelEZ 5N, ¥ A®ICTIE, Lindlar Al X 2 KFE
LB DERI TH o720 TIVA ¥ F TOME 2RI E %
FiEoD, ¥ ABIRMISEITT HZ LA TE 72, SD-1~
4 OHTERIR X, Garner 7 V7 k& KD ene-yne D 7 & F
U R A 2 ORISR T L7z SUBSMFICD
WA LR —40CoOKRTRIEZ4T) & EEiR
ATIMBUE AT L HiEMAZ /2 Z &5 TE&72, TE
F) R A F VD H & % B ene-yne DEIL TIE. Johnson
Claisen )it # FI 4 5 & trans @ ene-yne 2SRRI 12 A
T & 720 Wittig Ut 2 FJHH L 72 cis D ene-yne &2 ik b
HEL VB BETDH o 720 B4 DORUSSM: & WIS E 2 A5
% Z LT, cis®ene-yne B FEDNEV. TE 72 29 LT,
cis/trans @ 4 FEE L ARFRMEARTH 5 SD-1 ~ 4 D F ALK
BWENLT B I EDTE, F 72, MUGEHHIIL R o R: 2=/
RBL-2H3 & 7z 4 FEE AR MR OB T LV F — ik
ZHE L7z S deis, 8cis—SDIZH D B WG R Sz,

(5| FASZHR)
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Connexins (Cxs) make gap-junction/hemichannel that mediate cell-cell/cell-extracellular movement of water-soluble
molecules such as calcium ions (Ca’"). In some of hereditary diseases caused by mutations in Cxs, marked thickening of
corneal layer of the skin occurs (Cx-related keratoderma), resulting in significant cosmetic and functional disadvantages.
It is revealed that gain of function mutations that induce hyperactive hemichannels cause Cx-related keratoderma, and
that keratinocytes-specific introduction of pathogenic mutant Cx reproduce the hyperkeratosis in mice, indicating that Cx-
mutations in keratinocytes are responsible for the hyperkeratosis. However, it is still elusive how hyperactive hemichannels
on keratinocytes result in hyperkeratosis. Here, using a mouse model of Cx-related keratoderma in combination with two-
photon microscope, we show a close association between hyperkeratosis and distinct dynamics of cytoplasmic Ca’" in Cx-
mutant keratinocytes in vivo. We made an inducible mouse model of KID syndrome, one of the representative Cx-related
keratoderma, by crossing Cx26 S 17 F mice and K 14 creERT mice. In this model, hyperkeratosis at the footpads of the paws
was observed within 2 weeks after the induction of mutation. We then crossed the mice with transgenic mice systemically
expressing a Ca’" indicator (GCaMP3) and evaluated the cytoplasmic Ca’"-dynamics in keratinocytes throughout the
course of disease development. In normal keratinocytes, a transient elevation of cytoplasmic Ca’" preceded the cornification
at granular layer uniformly at a single-cell level. In contrast, in keratinocytes with Cx mutations before the formation of
hyperkeratosis, patterns of cytoplasmic Ca*" elevation were heterogenous spatiotemporally. Subsequently, we identified
intense elevation of cytoplasmic Ca*" in the granular layer just before the formation of hyperkeratosis. Our results not only
demonstrate the plausible role of aberrant Ca’"-dynamics in the hyperkeratosis of Cx-related keratoderma, but also suggest

the importance of strictly regulated Ca**-dynamics for epidermal homeostasis.

1. #

B2 OB FEIIEMILIC X o TRE SN M TH D .
ZOREZRTHEEICZ. B SNLPHK(F 2) 2 Sk
TRMIRBE CEBIPFAT 505 WTNOKB L AT
Hbo TORKRD 121, FKEMIEOAILIZ X % MHREIEK
DANZALPRKIFEHTH D FFRINLIERDI LN LB
HIFoNb, WHHFIINRTTIL, AR~ ZDORENT
FALRIIL PN OMINBN A L 22 54 F > (Ca®") s % 35
8By 52 LT MLERNC R Ca® IREE LA &
®HIEERRBLAY, ZOBGIIEEOHEEMME X
SANCEERHERS 2L EHIC. ABOREE KT
B OIFEMRY - BB ORBE ORI 5 2 &3l
N5,

Keratitis-Icthyosis-Deafness (KID) fEf#f L. 4@
J& - fig - WERE A ARRLE 3 A L REOHE T, AT
Y26%30% 02— Ny AMEFOLERICK S Y, Hilliz &
LAY DR SN E KT 720, fABIRIEORRRED I &
BEREOREIBRLLINTHS (K1), 22T, KIDJE

[l

Analysis of pathogenesis of KID
syndrome by in vivo observation and
manipulation of cytoplasmic Ca®" ion
concentration

Teruasa Murata

Department of dermatology, Kyoto
University

BEREDOREZH LML, BREOEMZ ST 5720, UL
T2l LI EEZ T,
OKIDJEBER B 2 LR HIILN Ca®* BhRE O F8 o A7 it
@ Ca® B & Lo Bt & o K %

2. 5 &
2.1. EROXF V26 DEAICKZRKMEA

Ca’ BEOZLNER

B 5 KIDIERHEOETFT VYT A2 R L, HBKN
CKIDIEBEHOLER I XTI V2N EAINL T Y A
EFNVEER L7 BARMIZIE, Cx26S17F<w 29 &
K14Cre-ERT~ % 2 ¥ 2%/ L. B 5k~ 212

yEXFT 7 (0.1mg/g BW, 5 Haifke, BEEN) 2855
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L7z 2OXT R, ANVIYTLLR—=F =% 37T
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Cutaneous ischemia-reperfusion (I/R) injury is associated with the early pathogenesis of cutaneous pressure ulcers
(PUs). The objective of this study was to investigate the effect of mesenchymal stem cells (MSCs) injection on the formation
of PUs after I/R injury and determine the underlying mechanisms. We found that the subcutaneous injection of MSCs into
areas of I/R injured skin significantly suppressed the formation of PUs. I/R-induced vascular damage, hypoxia, oxidative
DNA damage, and apoptosis were decreased by MSCs injection. Oxidative stress signals detected after I/R in OKD48
(Keap 1 -dependent oxidative stress detector, No-48 -luciferase) mice were decreased by the injection of MSCs. In cultured
fibroblasts, MSCs-conditioned medium significantly inhibited oxidant induced reactive oxygen species (ROS) generation and
apoptosis. Furthermore, endoplasmic reticulum (ER) stress signals detected after I/R in ERAI (ER stress-activated indicator)
mice were also decreased by the injection of MSCs. These results suggest that the injection of MSCs might protect against
the development of PUs after cutaneous I/R injury by reducing vascular damage, oxidative cellular damage, oxidative stress,

ER stress, and apoptosis.
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Elucidation of therapeutic effect and
regulatory mechanism of mesenchymal
stem cells on oxidative stress disorder of
skin

Sei-ichiro Motegi

Department of Dermatology, Gunma
University Graduate School of Medicine
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We have shown that skin tissue aging is caused by normalized chronic skin stress, such as exposure of the skin to
ultraviolet light in sunlight and repair (wound healing) of the skin from abrasions and lacerations. Ultraviolet rays (UV)
from sunlight exposure can cause cell apoptosis in the skin epidermis, resulting in the disruption of the barrier. Previously,
we have demonstrated that BNIP 3 stimulates autophagy in epidermal keratinocytes and has a protective effect in these cells
upon UVB irradiation. In this study, we found that the accumulation of reactive oxygen species (ROS) by UVB irradiation
was sufficient to trigger the activation of JNK and ERK mitogen- activated protein kinase (MAPK) in human primary
epidermal keratinocytes. In turn, activated JNK and ERK MAPK mediated the upregulation of BNIP3 expression. Treatment
with an antioxidant reagent or a specific inhibitor of MAPK, U0126, and a JNK inhibitor significantly attenuated the
expression of BNIP 3 triggered by UVB, followed by the induction of cell death by apoptosis. Furthermore, UVB-induced
apoptosis was significantly stimulated by chloroquine or bafilomycin A 1, an inhibitor of autophagy. Moreover, BNIP 3 was
required for the degradation of dysfunctional mitochondria upon UVB irradiation. These data clearly indicated that BNIP 3 -
induced autophagy, which occurs via UVB-generated ROS-mediated JNK and ERK MAPK activation, has a crucial role in
the protection of the skin epidermis against UVB irradiation.
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mechanism in autophagy that contributes
to the prevention of skin aging
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N5,

Z® X 912, Notch-Hes 1 #EEE VIR E OEHPEIC A
WCEGT 5P F— A= A ADOWEEEARB XN,
B2 18 O HEICE TR b L ARR O,
B JE AW THiRE T A1EH. bW L AIBEH TH %,
ZFZT, HRICBIF S Hesl DA P L ABE R BET 572
DT 7 AZEERIEEI Z/E L. Hes1 OFEBFNT % B
Chholrl A, BMEERALOFEEZIZE VT HHes1 OFEBLA
KELEALTWALEZ ENbh o7z, AERIICHR S
% Hesl OB LA Z0EHE - 5 FAEWFHH A S =X
DOV TIE, BT Z2ED TS EZATHSHH. Notch
Y F VR Hesl B L OZF OB ST- 5% ESE MRS
HE2 WL OPRRTHICE TS, TRHEHBUET,
Sl ORFFERCR L SRR 7 R WK B 78 7 & DR
BOBEIFD LI, A4DLHOEBEEZVOALEZLE
BESh O FHI A OB Y BB REE R OBIRL, X5
W REF S 2L X B A SR E o —Icil L %
BIFMRE L TR 52D TE S,
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ERHN A ZNRETDH Do HETIED DA, ZOFEEIC
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FIRIEL E 2 Do RERWED KT I SRRV
A BV AICHRPINE T S EEN 2 PiHETH 5. FBF
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BEREGEE, M CTIIAEG OB L TORAL MY —TD
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This study aimed to comprehensively evaluate skin function by examining the conditions for enhancing the expression
of epidermal intercellular adhesion molecules. Our results suggested the effect of steroid administration on enhancing
desmoglein expression and would help with understanding the adhesive function of epidermal cells. Steroid effects on
other molecules making up desmosomes, cytoskeleton and other barrier structures, and compounds other than steroids are
expected to be clarified on the basis of this study when the exhaustive search system of mRNA expression, which are still
underway, is set up. The ultimate goal of this study is the accumulation of information needed to maintain skin health for a
longer period of time, and the conditions for maintaining skin with a stronger adhesion function. Because epidermal cell-
cell adhesion is an important basic function of the skin, we are going on our efforts to disseminate new information about
the direction of skin care. From another point of view, it was very meaningful to obtain new knowledge directly related to
the pathogenesis and treatment of pemphigus and pemphigoid, state-designated intractable diseases. We have been able to
collect information on epidermal cells not only from healthy skin but also from diseased skin that has caused blisters and
erosions form various angles, and would like to contribute to cosmetology, which is expected to become more diversified in

the future.
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X0, REEE - IR - OB AREL L HORERET
HbHo FalE, TNFEFTREEOBHE - IFRITHEHLTE
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PEIHIER2SEICE Z 5N TE 72, L L. PUREAEMI
NOVEHDATH I, AARFEBLE TITRHD 0% DI
LTy A7 84 FAVHAO K E RN OB FIL P 5- Bk
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Comprehensive study on the skin function
and conditions for enhancing the
expression of epidermal cell-cell adhesion
molecules
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INFETIATONTELMEOK R, HIF. REHICH
WTHEHEA PRI A LT L AERKICESL T TD
WrELT, KEL2O0BDPEZLNTWS, 1) HEH
KOKEA T X ) Dsg OFERE % 22 ML E T 5 steric
hindrance#i & 2) HCOHUAD DsglZhEB 3 % 2 & Tl
WY 7 F Va2 FHEL TDsgD V) ¥ RALZ A L TR B
2OHMEPIICEIEAE NS, HDHWIEp38MAPK 7 &I
Lo TTRIITEMAL S - 7 0 7 7 — B2 & O BlEnE )
BERINDLEV) VT FMRERTH 5o TE. WEED
HBHE 70 —F VARG Y 7 F VIR KIE % TR
$5—T, B 7 a—FVRPiks S % 5 RKbajE B
H1Xp38MAPK #4 L CDsg e ST F¥ A4 b
—VARRITIERDP-TETBY, BHNTIE LR
D2ODOWF DRI L RS KR AR LTnb L%
ZoNz Y, ThEZTC BEEEATTA FofE
E LT, DFERMEMILIICBIT 2 Dsgr &ED % ¥ 87 F8H
WK A58, 2) ¥ T IVmEIC T 5 B0d 5 2 LS
FHEENZ, LEO L) 2ER2L, BIEFEEATOAL F
DWER & dulic, REMBEEES b EETB &
% Uy OFEBIZMBRSELEME2ZHETTAZEI2XD,
JEEAREZ RAMICEMET A 2 L2 HIWE LT, A% %
B L7z

F 72, KIS IE Dsg ISR % HEHURIC X - TEREAME
M DS E SN TAREATR SN D HBEDS, MR
TR B & ORI KB X OB % 28 U 5 H Ok
B R K (bullous pemphigoid; BP) 23 %, %
Rz B (basement membrane zone; BMZ) ORI &
N7 THAHBP10 XVIIEIaT—4Y) BXUBP230 12
x4 % I1gG HCHUADS R KT, BP B #H O 2§ Tld BMZ A~
D 1gG - MR ORIRIEA %D, M1k hbsoAd
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2. 5 &

2. 1. IBEERRALCHRICE TSHRZEED FHRIR
DRt

AT HA FB X OMOLEY ORI~ O 58 % G-l
T 5720, K lL/ze bEREAHEE Hv:72in vitro®
FREMW, NI LT, L M REAL
MBS FEERBREBLIVOHEHEORBBEREEA T, F
(FL F=vuay, e FuaLvsvy) 2z, Dsgl Bk
Dsg3. TAEIY ¥, TRAETSIF Y, 79374
V. T7aru sl o T AR - AWK T 50T
O mRNA B O, T8 bhORIF R E A 7
T4 FEAREEDOMEMEIZOWTY 7V 4 A PCREE
THREAMN L 726

2. 2. 11 Dsg3 AEQKEREMGIEROMET

A7u4 FOMRES L ORGSO LR O%IZ, &
LEWAEAE T2 B %P Dsg 3 HUA D KGR AEH D 2L
MG L7z, Fx ORIRETIX. PUROKETZKE R & &
PICEMfi 3 5% & LT, BEe MLl c R EH
# (exfoliative toxin A; ETA) # AT Dsgl D5 KAEE
HEREE72%I1T, PiDsg3PifkZ M TERYy 74 ¥ 7|2
BB A ML R %G 2 7B oMk R % 2 S % in
vitro dissociation assay 2. SN T4, & HICKEIE
BEOMRY, REEBREBITEF VY AHRkDOL R4
WEMEE AT 5 Dsg3 IXHATHE/ 7 u—F ikt %
BifrA L THBY, in vitro dissociation assay THIl Z 7=tk
DODEFEB LA T0A FOREISLET, ¥ 7 FIVnEY
BBLUOTFTRAEY =AW 7827 O mRNA %8 % Wi
L7z

2. 3. KEMHEXRBEDOKAEMKICEHTSISEDE

Bl D1%ET

B BMZ~DIgED k75 & BPOFRIE & o B % 3
Nb720, URTRBERZAITV, BPLBTI I
53 Bl O B F o BURS K U k2 15 3 A OE UK (direct
immunofluorescence; DIF) 12 & V) IgE THett L 7=, Wiy
WCRBBEZ o 7ERNICE LTt BRIERZA 27 TH 5
bullous pemphigoid disease area index (BPDAI) & IgE

REMEREEES FORREMEMG & REKEDR SR

DDA & OB 2 MG L7zo BPDAIOZ 2713,
'S A/ K (erosion/blister) . FLBE, 1295 (erythema/
urticaria) 1270 TRtk SN TV 2 DT, IgE D BMZ~D
LAEDBERIERE L CRIBEAIED &5 HICHFS L0
. HHLBEHRT LI EFMRREEZ SN,

3. & R

¥ Lo b EE AL RIETR K 2 FE 3 5 Dsg3
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EDFEEE % #1549 % in vitro dissociation assay % JHW T,
Vs n T ORBB L OBRICHT 22704 FOEHZ8
2176 0.00000lmMA25 ImMF CTOREDTL F=V
o> (PSL) BLUe Fua vy v OFEFCHRET L &
A, B o PSLIEBEA0.00lmM OR:IZ, AK23 12 X
o> THEL LMBB R OIS /NE R D KT
MEFRLEWEMREN SN, e Fax ) X TH 0.1mM
DIFFAE T THRIGEIIRIBI R S N7z 25, KRB TR
JEIEITR LT BIRTHEEG- S5 PSL & v CTHEBE
BiFsrZ L& L7,

KRITEIINH DO F 2 H T 2720, FEe M Al
HAZ 12 0.000ImM 2 5 0.1mM F T ® & & @ PSL % Il
Zs Dsgy TAEQY ¥, FRAESIFXFY, Fyarur
U TTAT AV E VST AR - L BT 55T
OmRNAZIE) 7V & 4 APCRETHA Lz TAE
aYy v, TAESITX Y, TSaruy, 775374
), DsgliCBI L Clid, PSLIFFE T COBILIIBIZE S
o725 Dsg3 ®mRNA &, PSLiiN#% 8 BEE %A 5
12 BRI T, EEEZMA RIS TAHREIC LA
LTWAZ EDRbhols 72720, ¥—27 OPSLIEEIX
0.0001mM T, in vitro dissociation assay {28} 5 —2
TH50.00lmM & o Tz,

INLORREZT T, HBOREEEZTMES LV
AK23 USboE 7 7 o —F vtk (AK23 & 0 b IEMED
9\ AK 18, IR KIEIE BE D O i S /- Dsgl O A
RIS % PF1-8-15 7 &) KA HHERE % Pl < & %
BRERT, ZEACHEEEROPSLIREZ#MA L &
B, ZORFEEMHT L7200 TIVE 4 APCRDS
HFIzonT, B ERQA TS,

¥ 7z, BPEH 5361 O Bz i sk A & H v TDIF T
BMZ D IgE Ok % i~ 72 53 FI 10 Bl (18.9%) T
BMZ~®OigWIgEiL# (IgE+#). 1361 (24.5%) TBMZ
~NOFRIRDFG N 1gE LA £ 780 (IgE =), Mz &b
5L 236(43.4%) Lo TWiz, RIZHIBIDH B, &
Wi\ R IEHE 72 5 72 15BN L CHERIERA 2 7 TH %
BPDAI % ILiZ L7z, IgE+ DERIRETIZ, b 2RO R0
> 72HER] (TIgE-#F) ICHARTHEICU S A KD BPDAI
A AT NENoT2—FHT (IgE+; 38.0 = 20.8, IgE-; 18.0
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= 11.2. p<0.05). W% #LBEDOBPDAL A I 723 A E
ErRBDOLN ol 51T, IgE+ F 7213 IgE = D JERIHE
Tl IgE— OREBERICHRTATF a4 FRREBHZICO
5 A IKIED BPDAL A 2 7 H3iEH T O 25% LL T 1243
5FETICE ) BLAREMAR2D . AT 84 FIHEICHT
FORPEDR AR S 7z (IgE+ 3B L WIgE =20 + 8.0
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X OBBEPIE IR L TWBE T EARENT, SO
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L. BPIZBIF 2 HOHADOR S BELEN S 237 Th

% BP180 |2 B 2 IgE Z M T & % ELISA & 1357 1 |

PURDFFREEIZ O WTIEDIFOA TR HETE v Sl
(&, DIF & ELISAD#EREMAGTDHLELZ LIZLY, IgE
HOHUAD BP DIFIEIZ BT 2 ENIOWT, X DHEED

EOWREI R ol b EZ BN D, BPOBKHEHEIC
1. IgG B L UHlifk (C3) ODBMZADLAENEINTWD
., EEOBPORREIZBWTIgCEIgED &L 505
AEYDRKEVOD, &) OIFIEFICEIRIEVEE T TH
%o GNIOWTED A HIIHEROT 5 2 LT TE RV,
WERHE IR % Ll LU 72 15 BliZ B\ Cld, &fCHLilf 7 BP
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FRIZMATIGEDOBMZANDLENELHLZET, £5
7% AR OIS X OEHRPLE IS D A% T 2 gtk
MHER X 7272 S ROWZETIXIGE O BMZ DL
FIIBEME. sk TE. BBt 3ERETEMI L TW 5 DIZxT L.
IgG DL XFE. B 2BERECTL2FEL TR vwo
RSN EE 2 Dz, ARiE. S E TORK - if%ET
HIVEHENTId>72BMZADIgCDILAEFEICDH
HHLT, IgGibEDERIEZMLT 5 & & b IZHARIEIR
AT EDEELRH LY, ZHHEP LM TRETH
%95

—HEMICIgE Id Fee A2 A L THRIZBISE ZHZ L.
U i 00 e, o W R 7 & %0l U CRREIR 2 E L B L £ 2
LNTWV5, SHOMEDRHERD,HIX. TORFHK L X5
Wy AN THOPURICEER A L2 IgE2S, KK %
WU CBPOSAER X OIS ST 2B RIE S
720 BMZIZikA LCTWw 5 IgE DSk 2 2 $HFIcow
Tid. BN CTHIELRREDR D 2 DI TE WA, #HZk
DD 5 1EBMZITHELE L TW A IgEIZ X ) BP180 Dl
TANBATASEE Z V) . REBEEZ B OFEERESMK T T 52 &,
E ST ANOUFRERCIFhEROREAMEE S, & %
I RNFEEINTHREPTERESNDL Z L ENEZ LN
5o FEBRIC, BPEFE DI R AW T, IL-4 R IL-5
LEDTh2BEDOY A A A VOLEHIZILIEILITED S
NDHD, Wb 7 LIVF—EZRI M5 20K
J5AS, BPDOISIEICHIE L TWATREMEIEH Y, 2D H A
7= FOPTIGENRE 5%H 2 57 LT A LR
BN TWD, ERIZ, IgEICHT %€/ 7 0—F Lifk
THhA~) A= 7IE, BT IgE &, Bk ZL %
B> B BP DIEBNCEM L 728G H 5 Y 41%BMZICIE
%Y 5 IgEDURICEIE L 7-m A B IIC X 0, HilgE
PikZ1Z L& LT, BPEREICNT L LV RETHER R,
AT aA FIRAE L e WHBUEHRE O AR S 5,
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LRAEMICEEHEZHMIT 25THTHY,. A704 FD
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Epidermal lipids play important roles in skin homeostasis and diseases. We herein report that lysoplasmalogen (P-LPE),
preferentially produced by group IIF secreted phospholipase A, (SPLA,-IIF; an “epidermal sPLA,”) that is expressed in the
suprabasal epidermis, promotes epidermal hyperplasia. In both mice and humans, the expression of sPLA,-IIF is increased in
inflamed skin in correlation with that of several inflammatory markers such as S/0049 and TNF. Pla2g2f " mice had a fragile
stratum corneum and were strikingly protected against psoriasis, atopic dermatitis. Conversely, global and keratinocyte-
specific Pla2g2f-transgenic mice developed psoriasis-like epidermal hyperplasia spontaneously. Primary keratinocytes from
Pla2g2f " mice showed defective differentiation and activation. SPLA,-IIF was induced by calcium or Th17 cytokines (IL-
17A and IL-22) in keratinocytes and preferentially hydrolyzed ethanolamine plasmalogen secreted from keratinocytes to
give rise to P-LPE. Treatment with P-LPE restored defective activation of Pla2g2f™ keratinocytes both in vitro and in vivo,
while forcible degradation of P-LPE by topical application of recombinant lysophospholipase D from Thermocrispum,
a lysoplasmalogen-specific hydrolase, prevented psoriasis and atopic dermatitis by in wild-type skin. Moreover, P-LPE
markedly facilitated upward proliferation and differentiation of human primary keratinocytes in three-dimensional culture.
Diagnostically, the increase of several P-LPE species, but not other lysophospholipids, was readily detectable in the tape-
stripped stratum cormeum obtained from psoriatic and atopic skins. Overall, our results highlight P-LPE as a previously
unrecognized bioactive lysophospholipid and point to the sPLA,-IIF/P-LPE axis as a novel drug or biomarker target for

psoriasis and atopic dermatitis and possibly other epidermal-hyperplasic diseases.
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SOICHREMEEREZEET 288 V) VIRETH 5
TeEMELALY (W1). LA LEKICEITSP-LPED
BREIC O W TIIRIZRBH L E DS e £ 2 TRIFFET
WEP-LPEDST A A = XA L% i T4 2 2 HIY
L7z,
2. 5 &

2. 1. eEMREAIRIZERR

FERZIIATE e MR ALtk NHEK/SVTERT 3-5
(Evercyte) & JH\ 720 ML OMACIZIES © b F R AL
B R HuMedia-KG2 (7 9 R2) #HWT37C. 7%
CO, T TBIholz, ZWInkEERI. MLl S L
JAREHCnT-PR-3D:CnT-Prime 3D Barrier (CELLnTEC)
W L 22 & 2.0 X 10°cells/well 1272 5 X 9 12 24
wellt VA NVF ¥ —A ¥ — MIHEL, #HH, trhn
Fry—A U — MANOFE RE L%, SR EYB S
o7z, SIRNAIZ & 2B Tid. =%oeik3 26 H
\Z Lipofectamine RNAIMAX Reagent (Thermo) % Jj\v»C
SIRNA #38 A L 7-fif % 720 SRocE 2B H,» S 3/
. HIEEE 10ng/mL @ TNF-a, IL-1B. IL-22, IL-17A.
IL-17F. IL-6 (PEPROTECH). & % \*iZ10nM P-LPE
A A8 WEfIEE#E L 720
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1 SPLA,IIF/p-LPE RIS BENUT 2 IBETEYRZ—LF2L—2—TH5

2.2. glERBETL

FEERICIZ C57BL/6 5 5t DA< 7 235 X OFsPLA,-
NF#@EFRIB~Y 2P 2 L72e N A Y ZHWTY
I AEHOEKELZ R D, BRSEEEIC5mm AR ML
Ny HCTEILL, BIFICEILETIE L. F72.
SPLA,-IIF {5 7RI~ 7 2 D B2 10nM P-LPE (5%
Iy 7=/ RRAENK) 2Rl BETFRBICLEE
HM o Inl45 % 574 L 72,

2.3. BT

Balb/c ¥ 5 0 ¥ A # < 7 2 1 X ONsPLA,-1IF # 1% F
KT AY DEMI5% 4 IFER (RNEVFZ ) =4,
FrHBEE) & 5 H B L T8l L CREmMEE 7V 2R L
770 FHEAB LYY VI A0 —47 VYRR AR 28
—+¥D (LyPls-PLD) ¥ 1314125t - THAF L 720 HAE
OPEEATH & LB, BN L 72 H A% 5 mRNA % i
L %= PCRZ: % W TsPLA,-IIF 7 & ONICHZHE L2 B b
5 fET 2 % U CRF L 72,

2.4. PhE—HEBRETIV

Balb/c ¥ DB EM < 7 2 B X O°sPLA,-IIF & {5 /X
B~ 2P OHEMZ80nM H IV E M) F— )L (MC903,
Cayman) Z 3t 3 HiE 2> 3 Y L L CTHAT L, 48H

WCHOAN YR ) F— NV EEAM L TEACHEN L2,
EH) B & O LyPls-PLD" 13k 125> THRAT L 720 €54
H AT HANT305 M~ ZA&E L. BB X %K
WX A2HAORBERBEZNE Lo BAEOWESL L
XL 7= H % 5 mRNA Z il LE &M PCREZ AT
SPLA,-IIF % 5T FE— KM £ICMb 285 T %
WoE UCEHI L 720

2.5. AEEREZRAVEVERIIZAEH

< ZAHEAPS 1BERIZO & T —7#0.7cm X 0.7cm.
S OME RN L7z © FOBAIRESE. T Y
— VR G B MR REESS LRI & 7 —
TH2.5cm X 6cm. S5 OME AL 720 ML 72
T=70bREEEMB L, EROHEE (4000QTrap,
Sciex) ZHWTHH LAY, PIEREEHEL LCTd7-LPE (18:1),
d5-EPA Z v, HillEizy > 7 Vv oR&EaEz Hwv
THELE L7,

3. & X

3. 1. EPRERALDRIBEEMRRICE TS SPLAz-
[IF/P-LPE#Z23 D& E]
FH f LMk NHEK/SVTERT 3-5 % B EE O FE T
FT YA 2 VIR L. ZRITLEIE O CnT-PR-
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3DEHWT, [ EEB I hol. TORKE. Miio b OIEVEALASNH] S, JREATE IS L7z, sPLA,-
HLVERTALDTLHEDS L Ok~ —F — KRT1 OFE IIF 38 O R MEEICHEB L TW B 2 25, sPLA,-
HROONE S DODORKIERE DO KRT14 DFIIIIZEALIX IIF OFREFESHEY Tdh 5 P-LPER K AR ICRAET %
. MO =ZRITTALDEICB I b Twa Z Lt CEPMEENDL, T T, Balb/cw T ADHEAITA 3
RENT. T OEMTFIZB W TSPLA,-IIF ® 5Bl Ml FEFNZEAGL, BASHHOREMEDOILE NI Z X
DZRTCALI - T L 720 MO PLA2G2F % BN A BT ol ZOME, P-LPERLSA IFE %
v F T 5O Z R E X O b~ — A WA L2 R AECTHIML, 209 HLPE (P-18:0) &
— KRT1 DSBS Wz hs, KRT14 D53 7.0pmol/cm® T&d - 720 & 5 IZsPLA,-IIF K~ 7 A
B o T E51T, SR L - E R AL D TIZE AR TR L 72 P-LPE B I3 A IS T L 720
Th17 IEEEOH A s H 4 V2L 6 EOY A P h A~ DLEDRERA S, P-LPE 2SR A B I RAE LKL
(TNF-q, IL-1B, IL-22, IL-17 A, IL-17F, IL-6 : % 10ng/ U2 psild SN2 L5, P-LPEREZHED /N A +
mL) %ML Cizz FEsE2 &, MRmEEit~—7 ==L LT CE B I LARBE NI,

— SI00A9 &k H|ZsPLA,-TIF ®FBIAHE L < ¥ L 7=, VTG A= VR AR 8—+E D (LyPls-
CDSIN0A9 DFBEIIE PLA2G2FD ) v 7 ¥ v v PLD) i3 P-LPE # 4B L 75 A~ u—4 VAl
LI I Nz, —F. EEEIEJAK/STAT3 & % % 4 RAT7 7F YV VR (P-LPA) % AT A 0HR Sk DREE
LTERINLZEDRMONT WS, KREBREF L THhb"Y, WL 7-4H# LyPls-PLD % ¥ % &k X272
WZBWTH A A YIRS X 5 STAT3 ) Y BAbD Itk < AHMHVHEATT 5 & P-LPEDIK T 20> T, &
PLA2G2F®D 7 v 7 ¥ A2 X Dl L7z & 5ITsPLA,- KOMES X O%fEY—H7— INFOREBIMET L,
IIF 7 v 7 % Vil P-LPE 2 ¥ind % & Mg e~ — DT DL NIUE T FH A 212 X 5O NIERH &
71— SI00A9 DFRIPBEIML, /v 2 ¥ Y ICX B EE% FFEEETdHh o720 T 7% b H sPLA,-IIF/P-LPE #1357 ¢
LAF2—L7. LoD S, sPLA,-TIIF/P-LPE# WCHEGTHIE, ZORBITFFAF VIR LM
3 R AL O H 59 5 2 EAVRE Nz, RISy — 27y MR B WREND S 5 Z L AVRIR S N7z,

3.2. BliERREICETDsPLA-IIF/P-LPE#Z3&D 3.4. 7hE—ERBRICEHITDSPLA-IIF/P-LPE
&2 EERDEE
SPLA,-TIF/P-LPE#&Z¥ I 7 5 F / ¥4 b #iGHAL L, 7 b= S, IFEEERR Th2 a3 % . B 1gE
BRGNS T ORI G§ 5 BELE#HE LD LARE IMLE 7 & DIERATERD H B REEWRETH . H
ENTVEZENS, EEABHERICES 35 2 LAvE ORI Z FEA DT, FHRL LI D EBIINY 7
ENb, N)H Y EHNTI T ATHOEZH D, R FEREAMET 95 &\ ) BAEBRICH-> T L F 9o BRI
B2 S5mm D AR » F TR O AN %2 VR LRI I8l V) URERIT AR (TSLP) &7 9 F /%4 bIRO7 b E
2L 7z AGHIEOHE 2T VAIGMS O BEZ oA — M ROWELER T 2R EELTENAL Y D—D
RIS T 286 L LTI L7z. ZOMER, BAR~<y ELTHBEMTSN, E¥ IV DZHRETFOrDH Ny
A DRV ZARRF IS SNAE, S 3 HEICZDIR L A MY A= (MC903) O JAESEATIZ L ) TSLP A55E X
A EDH U 7275, sPLA,-IIF #i5F/KIE~ 7 A DAl B N7 bE—=MEHEETFT VAT . Balb/c~ 7 A1
PHIRPE ISR = 2 L IR L CHBRIGRE L2, X512 7 NE—EERETFTNVEET S L HEAORIE, Tsip,
SPLA,-TIF {1 X i~ 7 2 OB 10nM P-LPE % Tnf. S100A9. 1131 ODFBOITHEE & B2, sPLA,-IIF
WA % LRGSR OBED A BICIE L 72, DL EofsE AU 720 BRI~ 7 A OFIEATENE 30 7772 D 22.8
A 5. sPLA,-TIF/P-LPE#IE 7 7 F /%4 F D5k Bl CTd - 7245 sPLA,-IIF K~ 7 A TRAFICEKT L
5 LA R A RIEST 2 2 AL N E T2, 6.6 1 T& - 720 sPLA,-IIF X{E~ 7 Z |2 P-LPE % % i
T 5 ERRIEATEAAARIHIIN L 720 SERHIFI O 7 2 1)
3.3. ZWcHTBsPLA-IIF/P-LPE&ZIRNDIZE A A (FK506) 2 HAIC®ATT 2 &, <=7 ZADRETHD
WX Th17 INE 2 N3 2 RKEMERRETH ). KK AR IR T Ly 0.01 % FK506 @ #:4i T sPLA,-IIF
FALHINE o S5 8 & JLR AL BT ok, THilz= RIFTI ALF L LNV R o720 TOMFIX. 7 PE—
R EOR BRI E T 5. T ADOEFITA I FE VERZ R 95D E F V2B W T, sPLA,-IIF @R EASFK506
Ra2 A § 42 L2 X ) v MglE & FBL L 725 4t ORME LT LI EOMHRFEE DO L EZRIELT
FHEEIND, T T IV % sPLA,-IIF R~ 7 21247 W5, Ei®dLyPls-PLD % MC903 K& A 7 » ¥ —
THE, FEMERKLTCREDREL IOy 75 /94 BB RETIVICEAT S & REMEDOP-LPEMR T 2 -
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THRETEHPAH BT Lze LEORRD S, sPLA,-
OF/P-LPEREEEAT b ¥ — M RORIEIZHF S T5 2
.y ona) ARDLHBAEIESY — 7y MR b HE
Peasanr % 2 L AR S Tz,

3.5. EMNBHHBRERBICE TS sPLA2-IIF/

P-LPE B DI%E

v MEKRE W TP-LPER ZHIE L 724 B, %
ANDOAE TIEP-LPEAS0.84pmol/mg. 7 b ¥ —VEi7H %%
DR TIZP-LPE %% 3.54pmol/mg O THH X, fati
ANEHBELTT? PE—MEBRAOBETHRICRMTD
o720 — . MR P-LPE I3 A & ik L CH5 T
ML Cwieds, MBE e EBETIIEEN o7, &
DZEIRHRMOBRBIZBWTEBE & LB O XY %
CP-LPEXF¥WMLTE Y., ZWOFMADH 5 KHE T
P-LPEZWI L ZRLTWAH, ZORHRIZ, 7 A%
W EBICL > TIRBEINZEZEBEB LT M E—HR
J§ 4602513 5 sPLA,-TIF/P-LPE R A5 € I 12 b 14T 5
CEERRIBL TS, FREFEDAD T2 D W E AR %
R T WD 5D P-LPE DS 8 RAER B DN A
F~v—A—=L LT, FhT—TAMN)IvEYTEHV
P-LPE Ot iE A P-LPE 2 19 & L 72 iR 8 e ik &
LI TE 2R D %,

4. & &

KTk EE D E . SRS OREE., 7L VT v,
BREWE OR AR S OWRND S DKG D% B S
EMENY)TRRETAHE EDBIC, AR SRALZEY
SR BIIEIR AT A THH A Yo H Mo
KAWL =—= 2 RIRES T 2% &R T8
IR L T B IRERHEEI S B ET 5, 202
Sl BRI LOEEEEIRE 2 SRR T 5 720 OEDIT
HY, REZERET D & TREREDOH LWBIED
BHIS R R RECTH B Z L 2RI L T b,

D UIRER#EEE O b REAHIRICEHALTW S
MM EEZE PNPLAL (V3 A FEMAEE R Ak ) 28—
YA, DO—2)ET7 Y VvtF I FOEGRZ®EUTHENY
7 ORI AADO T E 2 ¥ RBIZTEBLY 2 My
RRAT77F Y WA AKRY =¥ A0 (PA-PLA, ) iF2-
TINMD) S KRAT 7 FIVBEEEL, VYRR T 7
F VU EE (LPAG) #4 LC. REORKICEE 2 b
BE2 b0 7 T RTBITHHIT 5 sPLA,-TIE 13 & EEA A
JEMiEE% 2V HRAT 7 FI VLY )=V T XV (LPE)
ORELEZHN L TERBERICFGS LD Y, —J, 1) v8
HLRE DRSS 758 BL L T\ % sPLA,L-TID 1%, HUL%HE
YD o3 PRIERACHY % MK ICB B3 % 2 & Tk
J§ 412 BT B Thl IEIRE 2 MHT 5 ¥ sPLA,-IID ®

KIEB X OSHBFIZEBL~ 7 2 2 T, ARBESE O S #
BEDEBYEIZ DV THAET 5 & sSPLA,-TID 1Y) > 73#L#k
DIRENT v AR I REIH O F TS 7 385
ZEIWZXY Y N RE GRYERNE) Bz i 45 (Th
N Wzt (Th17 I8%) OFRIEREEZ LET o —H
T, PUES R IH L R RET 5, oz kg,
o3 IRIMEACH B H R 3 & LT o sPLA,-IID O 0]
PERNZHRRE IS U TR B W TIC & v IS S
LBEZEERBLTWS Y, bREiBOT 7% F Uik
RBEDTHH12(S) - FaF ATy 74 b TV
(12-HHT) (& F Bz b oz %2 4 5 2 & THE N
) 7R R BT B S ARG S hTw s Y,

RIFZETId. sPLA,-TIF 33 Bz R g 20 & 44 5 Fg 12 2
JTHWE . AEMEOMBHEICP-LPEX#IE 3 %
TEICXY, BN T OEE MR EE A DO
ZExmRLIe ZOP-LPESBREICEAT 5 & R AL
MU ASEVEIL S, Th17 IBE YO W REC BRBEN T 0 R i
\2 & %% 2 Th2 RGO 7 LV — 1B 5
DR M D, ThbbAEIZFIET % sPLA,-IIF/P-LPE
FEEAIHN R O OBEZ T2 EE ) BF N T & Wi
FTHIAT—LFXa2L—F—THrI LRI ns (X
1)o F7:Z®sPLA,-IIF/P-LPE &I A EICRIET S 2
LD, ARREEEER E LR MRS L LTOR
WL CE %,

SO X ICEREIRET B IRERHER . FE 2t
RN S ONCHEAESN D ) V) VIRE SR OE NS
X0, HEICAEGBELERIEL VWL, REOVERI Y
AR OB R A DS, N T THEEN Lo 72k
ORGSR & . TR ORISR E
RN R 2 JFHCEADIRER#ZEH L. EHLAA
HEICHbLEZEPHLNPIRYODOH L, 5HKI1E, L
B EOMESEE EOTHIT LI LT, Filh 44~
—h —RAIE~NOREIHES NS,
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Recently, several in vitro assays to predict the respiratory sensitizing potential of chemicals were developed, because
the use of animal models in safety testing of chemicals is significantly limited. However, these alternative methods cannot
distinguish chemical respiratory sensitizers and skin sensitizers, although the risk management systems for them are quite
different. Therefore, in the present study, we aim at developing a novel in vitro assay, which can discriminate chemical
respiratory sensitizers from skin sensitizers by taking advantage of the fundamental differences between their modes of
function; development of helper T (Th) 2 immune responses, which is critically important for respiratory sensitization.

We have established a novel 3 -dimensional (3 D) coculture system using scaffold, which consists of human airway
epithelial cell line, immature dendritic cells (DCs) derived from human peripheral blood CD 14" monocytes, and human
fibroblast cell line. The present results indicate that this DC coculture system can discriminate the respiratory sensitizing
potential of chemicals from their skin sensitizing potential by means of more enhanced expression of key costimulatory
molecule OX40 ligand, which is important for Th2 differentiation, as a marker in DCs. Moreover, we have also developed
a novel DC/T coculture system, which consists of the sensitized DCs and allogenic naive CD4 " T cells. In this system, we
have great advantage that IL-4 up-regulation can be used as a marker for the prediction of respiratory sensitizing potential.
Indeed, our data suggest that selective up-regulation of IL-4 was observed by the stimulation with respiratory sensitizer as
compared to that with skin sensitizer.

Taken together, the present results suggest that our 3D coculture systems consisting of epithelial cells, DCs, fibroblast
cells, and T cells would be useful for in vitro evaluation of allergenic sensitizing potential of chemicals. We are currently

trying to further improve the versatility of these systems by using iPS technology.

1. #

WAE, B R H Vv 3Rs ORI 2 Wi ic L 0,
PR3 G R LW R 7 & ORAEMEREMNIC BT 4 in vitro slER
RBBLOBRDPEERO AL STHAMID B L ST
Who FEE I ETERBRA L L LTid, BAE L e
ZiMiT 2 DPRAY:, #5F /A FDOA ML Ak %
FFAN 3 % KeratinoSens %, BHRHIAE o G144 2 5#-li 5 %
h-CLAT 7% &%, #&ii. OECDDF A M # A4 K54~
CIRIRE N2 (1) 7Y 2 2AD5 S BEEOEEZ,
Bl 2, fEtE EARHIATR & < Fa7p 2 IR S AR [~V
s8—T (Th) 2 BUSER] & B8 EIENE A Thl/Th2/
Th17 BUG) O#EWEZ#&HNTE$. BE. o OEEHE
DENEFRINTTRE R FEORABPLEZ TN TS, E 51T,
IO DOAEEIR, ENEFREMTIE, fEROEW % v
% GPMT #:R LLNA #: 7 EORBREZ BT 5 2 LI
WHECTHHESN'S, 20720, AEMEFRBIREK (AOP) V12
HOWBROFFEOMA LG LY TATA) 12X 5 X0 HE
BB LE L SRTWDE Y, TRSBMOREEIL. &

il

Development of in vitro evaluation system
of allergenic sensitizing potential of
chemicals

Takayuki Yoshimoto

Department of Immunoregulation,
Institute of Medical Science, Tokyo
Medical University

8§ B & ORI g3 & AE T D AOP @ Key event (KE) 1~ 3
CHY S 2 OMT %2 W L 72 5 Th 720, BN
TOT7LVIVF—=FIEICL DLV KE4 O THILOEMEL=
SHALIEEE L L 72 OB L VIEENRWEEZ b
bho EITAN, INFE TV OPHE ENTWEA, K
PO HEOHETIIEE> T Aan Y,

B, Feald, b MERGE BRIk & e MM CD14”
HWERH SR AR (DC). & MRRMESFMIa R 3 Ff
FHOMNMZE . Scaffold UE¥HF) # v CTENZEN 3 RkIcH;
#L7-BIEICERL, FE FRAREE X ) BRI L 7R
IZE D EN3WICDCIEER R Z I L2 (K2), £2 T
RIFZECTlE. BEHOREW RIS 2 T, BF
E PR B D IEAEMEDE N Z . S OFEFIHET OE W 2R
T Th2 5t B & O BIS DFEEIZFRD % 55 F D FE B O
HEWTHNTELRVPBRE Lz, 512, 2o 3%ktDC
JEERFERIC THINE B N2 72 3RITDC/T 532 O D
WRETEIZ DWW T O MET 2475 720

2. 7 &

2. 1. fHE%

b N&E bRz A Bk BEAS-2B (CRL-9609) & b kJifi
H5LHE 340 L bk MRC-5 (CCL-171) &, ATCC X0 AL,
10%FCS % & & MEM ¥ i R 28 L7 & MR A KR I
CD14" HERIZ, 10%FCS % & RPMI1640 B TR L 720
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enEo | |[HFoEmEs]  [SBLL
IR

s S e

Sl F iR KE2 Y >INER
1 7
KET TYEE TiB82 KE4
BILETAS 2. RMRERO 1. BRBRRC &
=RL__,| At BRI
fg 2. THBRDSE 1L ;g:bg ‘g
— 3 | T (C
=2 HHAHBAR ¢ KE3 £ 'E%‘;E;E . NEERE
o= 1. REMY A A [ SME
1 VEEEER
By TRIRFE
2. BB Y v
IREINDEED
in chemico in vitro ex vivo in vivo
S
| h-CLAT in vitro
2| 1L-8 Luc Assay 3%7DC/T
f1| GARD HITRR
Key event (KE) | 3RTTDCHEBRR Sullivan et al. Appl In Vitro Toxicol 2017

1 BEMHEZMEICLBFWRT LY —RIEE TCOEEMRIERIR(AOP) &, BEOIRBREFLAME TH
ZhM 3 kTt DC #1EE R E 3 Xt DC/T HEERDNUE S

PLILSTY §  DAMPs

ILc2
IL-25 _.® — [PLLF—FE - ®A |

dd ~d ' CD86 IL-33 < R ~iBRE
= & B g 3 ~
SRR kx40
RIS AR ccL19/21 o

9

0X40 4 &

-t

BiEE b2 mE

OXA, FA, DNCB
OPA, HDI, TMA

}

ZAN: i}

3RTTDCHIBTESR

T8 LR iAa
RAHDC
it 2 A

2 SUELRMERESVERICER TS0 B LR REMEIR CD14" BIRARARMAFA DC. FifR
MM E A OTE W ERISEV 3R DC HIFEREIBE

2. 2. By mE (DNCB)} &, 4:TSigma-Aldrich#t & v B A L 72 1
SHEHF T O DI 72 WL 23 BRAE ML 2 W & {ortho- ® |2 DMSO I # #5522 i 5% H (MEM 55 #b &
phthaldialdehyde (OPA), hexamethylene diisocyanate (HDI), RPMI1640 354 % 1 : 1 (IR H) THIRL . FidEmmps

trimellitic anhydride(TMA)} & 5 A EVEA L2 Y loxazolone R L 72
(OXA), formaldehyde (FA), 2,4-dinitrochlorobenzene
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2. 3. Scaffold (K3)

DR ZF VL 2D % L Scaffold (Reinnervate
# @ Alvetex® Scaffold 24 well plate. Alvetex® Scaffold
12 well insert) & 7z,

2. 4. EMEEAKWHMCD 14" ERERKHMDC
DIREA*
HHERKRFZEFMEMGHEEE SO KR (2 F 5

3323, FRREH : 7 LIV Y @in vitro AR 0 BASE)

DOF, EHEART V7 4 7 OREOH. KR 50ml 2~

XY VAFAEF CTHRIM L. Lympholyte-H (Cedarlane #1:)

WCEEH, WEAREOEICE ) Bk 5L 7. #

D%, PICDU4 PO~ A4 7 1 ¥ — X (Miltenyith) & St

%+ AutoMACS ProCCDI14 gz ¥5 8 (FiEE>99%)

L7zo I, ZHCD14" HEk% GM-CSF (50ng/ml) &

IL-4 (10ng/ml) T6 HREX##%. HiCD1lchitko~ A

7 0¥ — X% k. AutoMACS Pro THREHADC % k5

(K >99%) L7z

2.5. EMEEARMMF(—T CD4 THIBIDES

Tk (2. 4) D X H e Maw ARSI X D 258 L 7z BB
B, B A =T CDATHITA VL —arFy
b (Miltenyifl) Z T, F 4 —7 CD4"T Ml % A5 4L (bl
JE>95%) L7z

Reinnervate Ltd.

AV —rDE AVT—REDRYZ

1EEZMEDT LIV X —BAEM in vitro fFEEDRR

2.6. 3RTDCHIFHERDER(X14)

9. & Ml LMK BEAS-2B & &k fifiHESE A
fabk MRC-5 %, 1.5 x 10° i 3°> M3 ® 12 well insert ®
Scaffold NC 3 HREE2E L7zo — 07 ML 72 R DC %\
0.7 ~1 x 10°f 12 well insert ® Scaffold N T 1 H RIX5#E#.
HEFIYIZZ N FND Scaffold & Bidg L. W2, LA 5IHEIC
Sal R MRk, RIKEADC, BRRHESE Itk & 2 e
@ Scaffold # AR IZHEAQAT 1 2D 12 well insert I35 L 726
KT, 1RO DMSO IR, AR (MEM 553
& RPMI1640 85Hh % 1 1 ICRE /5 H) CTHRL 72 RIE
A=W E % Sul 2 —F 1@ Scaffold 1239512 6 & TG
mi. Z20F F 30 5l HEEREH2mIEZ 7L — |
DFiH & —F £ Scaffold DFT £ THA I R 720 9 IKE[H
BIZiE, VTV E 4 ART-PCRIGHTH O > 7V % UL,
24 W&, BRI oY~ 7 v 2 L L 72,

2.7. BRTDC/THEERDIESR (X5)

Eiko> (2.6.) @ 3&ILDC K37 T 24 Wr I US4,
DC @ Scaffold 72 1) % MEFH AIZHLY H L. % L v 24well
plate DIEICE X, 7RV 2=y 7%+ A4 —7CD4 THIN
(1.5 x 10°48) % &5 10%FCS 5 A RPMI 1640 ¥5 31 50 ul
EMzZ. 2HBICSHIZI00u AUz M. 4 H#%
I E 512200l A UH b2 m 2 TR L 720 5 HiRIZ,
Scaffold 3 & OB h oML A 5. ) 7V ¥ 4 ART-
PCRIFHTH O > 7 v % [ L 72,

3 KRUXFLUMEDZIERIBH THS Alvetex® Scaffold (&, EFAD 3 RTH L iHIEREE(EH % Bk

L. Scaffold IEDEEAIEL & H FIAE
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b ~KE LA - BEAS-2B

E ~RMEMCD 14+ 85k

£ hMRHEEFHBRE : MRC-5

oB8 |ﬁ¥ﬁﬁ%l

CEYQQENI@NONY
488 (B PLHET -G

1.5x108

688

SNIREDIONBI R,
788 [ERceRs o

7

S

5 ul BAEEILEYE
x GEIPRT

12R1 Yt —k
&
=—2 =—2
=

30D MER
153th2 mliEsn0

SNOOREION D)
) I ol &

30 ul 1
I )
| ¢

GM-CSF 50 n?/ml

/IL-410 ng/m I AGE IO

CO R OX J)GE4S

Relative mRANA Expression
(Arbitrary Unit) “

833325338233

BAEMEACFYE in DMSO/ 151t i oo

RROEZ BRI YE -

+ OXA (Oxazolone)

- FA (Formaldehyde)

- DNCB (2,4-Dinitrochlorobenzene)

RROIFIRIZ R 2 E -
- OPA (Ortho-phthalaldehyde)
- HDI (Hexamethylene diisocyanate)

S [UF L5 LRT-PCR (ommI®)
888 ERBORIT (24K5RE) (n=3)

+ TMA (Trimellitic anhydride)

4 3Rt DCHEERDEELE: £9. B4 Scaffold THEEHR, 3 2EEREhE, ZTO—FELLS5, B
TEMEALEMEZRIL 30 AER. BHEMATES. BNETD

2.8. U721, RT-PCREHR

% Scaffold 33 & Uil X V) total RNA % RNeasy Mini Kit
(QIAGEN #) #HWTH## L, SuperScript® III Reverse
Transcriptase (Thermo Fisher Scientifictl:) TcDNA %
YE%2 L. TB Green® Premix Ex Taq™ II 3 X UFPerfect
Real Time¥R— b AF2DF 54 <—+t > b (Takara
) W2 7V 5 £ A -RT-PCR CTEERY ST O mRNA
SEHL R RAT L 720

2.9. REMBEBFHERR

% Scaffold # OCT 2 » /8w » KT LigfhaE3 Tl
HL72f. 10um DY 2/ER- L, Su<y) YEEHR. A
X MFIY Y 2TV (HE) e, HLCD11cHfkic k2
DC O ry4eta, Hoechst % Fl W 724t 2 17 - 72

3. % R
3. 1. SRTDCHEERZRVFRBESVKE
DREAEECREME DR

T AR RIS F & L CTOPA, R
T 7 W 8 IBAE AL & L COXAZHWT, #heE
NOREE > TR ZICRNAZ BN L. ) 7V ¥
4 ART-PCRIZE D, WHEHETHEINTAF - T
i& 1z ¥ Hypoxanthine-guanine phosphoribosyltransferase
(HPRT) @ mRNAJEHAS, JRIHRED 10 530> 1 LTI %
LRWRELZRO (K4, LT, TOREEZHNT,

I 24 BRI #8. 4% Scaffold DFAMEYI A 2 /E 8 L, HE 3eta
RHPLCD11cPifk. Hoechst 7 & % FI v 7z 50 HHLAR & 1) f
B & . Hld 24 B2 & B o R #MiHE @ Scaffold %
T O A 2 f B @ Scaffold ~.  EL A v @ DC @ Scaffold H
ODCHOBET L LI, FaLlohid -7z (data not
shown)o £ 2T, Hl# 9 ReI 1412, 4 Scaffold & ) RNA
ZEIL L, DC D #AL = Th2 734t Th2 it 0 #FE 12
b 557 {BHl#ES T TDCOgPYb~—h—TbdH 5
CD80=x°CD8. MHC 7”7 7 AII®HLA-DR, + 4 —7T
HMHaD ) ¥ HNDOHEEIZERL 2y EH A Y LTI —T
DCH# b~ — 5 —TdH dH 5 CCR7, A5 TICAM-1,
M S PEA XN DC EIZOX40L B % FE T 59
A bA A4 Y TSLP, F4 —7CD4'THIKLO Th2 s51bik i
W EE BRI T-OX40L, RIEMWT A b A A VIL-18
RIL-8, #HIPEY A A A4 »IL-10. Thl 5fbIcEE %
ANTRIFAT—H% A ML VIL-12D 20072 =y |
IL-12p35 &£ IL-12p40. LEzMEA & pEE S Th2 Kt
2T A HRY) V3R (ILC2) O bbbz EE 24
A VIL-25RIL-337% &1 OmRNAZFEREZ Y 7V 5 4
L RT-PCR & W Tl ~7z, Z DA, OPA & OXAH]
Wz X v, BT CD80 % CD 86 MM R IL W H T
[ LV THo 7225 Th2 5 ALOFHEICEE 2 OX40L D
FEBBATRAS, OXA ICHROPA HIF CTHEIZm A - 72 (data
not shown)o &IZ. HDI & FA, TMA & DNCB ®#l A&
bE TR RN 217072825, 2130, WX ERLZD
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RAEMAL2E
KB+ iR

QAEYAE
S ggglm

o AR

K8 L AR
RAFADC =
IRAEZFHBAT

o, CD80 X CD86 DIEHBARIL M H TR L~
TdH o 72755 FA R DNCBAIEIZ I, HDI® TMA fIl# T\
OX40L DI RAAE I HH* - 72 (data not shown) o

Z 2T, IS 6 FEORERN RIS & B E O BAEE
LEWE O FRWERE X VT, 2D 3KITDCIHFEERT
CD86 & OX40L M 2R/ 2 A, JERFUT RN
NORBIEMALZEW R T H CD86 FHH XM L X)L T
Ho72h5, OXA0L FEBIH TR D L X)L A% 6 FHFH O BEAEPEAL
FWEN2 7V — T2, OXARFA, DNCBOJZE
BAEEAL =W ORI LR, OPA % HDI, TMA ORI
T EVEEAL A - ORI T AR OX 40 L ZEBLIE5R A5 50
o7z (X6).

VL EofERix, REFgEo 3 _eDCILR R I1Z. DCT
D OXA0LFE BBk & T, PSR & B2 AT O &AL
WE OB EETH LWL EZ R L T2,

3.2. SRTDCHIEERICHITD ERMREOEEY
W, TO 3 WICDCHEERRAA R T 2 HH 20~
5728, [6 U Scaffold 2 H\v>72 DC 7517 @ 3 ¥kt DC H.ph i
&, OPAL OXAZHWTHEKRF Lzs ZO8HE, 3
KIEDC LR T Bl L FARIC, CD86 J& HLhg iR i
FCHLLNVFEBHRATE S, OXAIZ -~ OPA #ill#%
TOX40LFE AL D i < A o 7zA%, 3kt DC High
¥R TR, CD86 ZEHBATRIZM Z TR L L NVR SN 72H5,
OX40L s HH ML, M CHELR AN ON LD -7z (K 7).

cpgs 'L-33

{EEMEDT LIV X —RBAEE in vitro FME DR 3

ILC2
—> [ PLLF—R5- B8 |

—

~ 2 iR

IgE

4f

BifbRa

AFHOC

5 3RTDCHEERICSSHICTHMIEBHIMAAFH LV 3Rt DC/T HIFEERERA V. T MAZEIIRICU AR
2 EEEORIEMELEME €35 T 55 HERDIBE

VL EofERIZ, KiFZE0 3 RITDCHFEFERIZB VT,
I 25 & B2 )8 D IEAEAL 22 0 @k p s BRI oo 3y X
— AR R B IR O EENE 2 RIB LT\ b,

3.3. BRTDC/THEERZAV EFRBHLD

REDOBIEECEMEDER

ARNTIE, Rl EETHRIEICEIEE NS & 206
JHZ& DCAHUY A, BWBELL T, g Y > 78 finilig L,
ZITHDTHHREERN 4 — 7 CDA Tl % flH L.
B E 7 x 7 7 —HIADOMEAHE S, EEGER
MBS 5, Mh. AERNTIE. JURZH S 2 72 DC AT
B YNEHIABET L L IO TEETH L, Lok
ALY AREFED 3WITDCHBEERTIE, BAEA LAY
BT 24 RRM 2 121E. DC2SIEIC X 0 Athod Scaffold ~
DWENHERLNTEE > T2 L), AARNTO
DCOBEHZHHET 5720, 24 K. DC ® Scaffold 72
JECD L, #r L 24 well plate DJEIZ AL, ZD N5
FA4 =7 CDATHNZMZ KB ESELZ L2 L, T3,
CDA'THIfaE LTy v Yamy 2 iz HlwisdZ A,
FISAGGHh o7z 22Ty 7RI =y 7 filleE Fv7z
EZAH WhBL, TUORSEY Y SERBOS (MLR)IZX D,
W& 2 RAE/2720 T THlROEE /LS sh, THiRO
EHAL~ =5 —THHCD69 X Thl kO~ —H—Th
HIFN-y OFBMEMA R SNz, Ll £ s
BAEPALSF W E OPA & BB BRAEHAL =W E OXA Z MM A 5
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7S 1 LRT-PCR

Relative mRNA Expression
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{EEMEDT LIV X —RBAEE in vitro FME DR 3

B BB FEYE Th18 : OXA

O WIRSSRIFIELFYE : Th28 : OPA

ST Bt RAEE WIT Errs - A
3Amm0£ﬁ§¥ o 3RTEDC/THIGEF |

S8 L A
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IRitEZFiBA2

2.0 020
. o SR &7
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THBRRE ML
- 1838 - b

B _ L UPILIA A
: »RT—PCR
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iTOY TV I A LRT-PCR NS % )7 A3 ME— 5 S h
TWa ™Y ZORTIE, KEIEIETEAL B eI
AL ORI LT, Th2 25Mb% Th2 S0 i
ICEEARIL-4 R IL-4R, IL-10, OX40L., TSLP &YX ®
GFOFEBBIVHERINDIEPREINSTY, LA,
Z DX BRI 2R & B2 i O AR AL S W E & @B T RE 2 in
vitro Bi EEA BB, S0EIAMFEIh TV RN,

5. # #

ARIFZE T, A8 bR HRE 2 B L 72 408 B M &
DC. MlifHE S 2 S Bk E B 3 L 3 kot 3biE 78 5%
ZHEL, Z0REHWT, DCTOTh2 /MMbiFEic HE
7 OX40L Z8BIt ik 2 $5 412, 6 RS o AL 209 70 AL
SR % WS & B O BRMEHALEWE D 2 7V — 71k
MARECTH 2 EAmEns (M9 V) 512, 0%
Z7avr=y 7+ A —7CDATHIBLZ A 72 3W%IT
DC/T #8528 % Tk, THINL TOIL-4 FE3HB MR % fr 2,
PR 35 & KRG O BEAEEA L2 O R A5 B8 C & % W] REME
AR S N7z RIESUMIBEME R 720, 7 LIV — &R
DFHICIE. AFED & 95 RAKNOF —127% 5 b % &
DBFETE L 72 SIRIC R R VA E E A b, D
PUHAMEE FIF 2 X BUED MG A6l T %,
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trans-Resveratrol (3,5,4 -trihydroxy-trans-stilbene, RES), a naturally occurring polyphenol, is well known for its
antioxidant, anti-platelet, anti-inflammatory, anti-aging, cardioprotective and cancer chemopreventive properties and has
recently attracted increased interest as a health-beneficial agent. However, the recent incidence of rhododendrol-induced
leukoderma highlights the risk of using compounds having p-substituted phenols because of their rapid conversion to
toxic o-quinones. Based on its p-substituted phenol structure, RES is also expected to be a substrate for tyrosinase and to
produce a toxic o-quinone metabolite. In fact, RES was found to be a good substrate for tyrosinase. The results of this study
demonstrate that the oxidation of RES by tyrosinase produces 4-(3’,5’-dihydroxy-trans-styrenyl)- 1,2 -benzoquinone
(RES-quinone), which decays rapidly to an oligomeric product (RES-oligomer). RES-quinone was identified after reduction
to its corresponding catechol, known as piceatannol. RES-quinone reacts with N-acetylcysteine, a small thiol, to form a
diadduct and a triadduct, which were identified by NMR and MS analyses. The production of a triadduct is not common
for o-quinones, suggesting a high reactivity of RES-quinone. RES-quinone also binds to bovine serum albumin through
its cysteine residue. RES-oligomer can oxidize GSH to GSSG, indicating its pro-oxidant activity. These results suggest
that RES could be cytotoxic to melanocytes due to the binding of RES-quinone to thiol proteins and the cosmetic use
of RES should be considered with caution. Equol (7,4 -dihydroxy-isoflavan) is one of the end products of the intestinal
bacterial biotransformation of the isoflavone daidzein which is phytoestrogen found in soy and soy-derived products, and
a nonsteroidal estrogen of the isoflavone family. Equol is not a natural constituent of plants, but established as a bacterial
metabolite of daidzein. Since equol has the p-substituted phenol structure as well as RD and RES, it is expected to be
a substrate for tyrosinase and to produce a toxic o-quinone metabolite. In order to examine whether equol produces the
o-quinone, we performed the tyrosinase-catalyzed oxidation of equol. UV/visible spectra showed the unstable quinone
absorption at 420 nm within 15 min. Converting the o-quinones produced by tyrosinase oxidation of equol in the presence
of ascorbic acid to more stable catechols, we could obtain three compounds by preparative HPLC at UV detection. Although
these compounds have been known to be metabolized from equol using human liver microsomes, it is the first time that these
compounds are formed by tyrosinase-catalyzed oxidation of equol.

1. #

trans-Resveratrol (LANS ha—)b, 354 -FYk
Fa ¥ -trans- AF VARV, BLFRES &4, 1 o(1)
&, TR, XY= E—F oy R EORYTRALELR
HRKDOKRY) 72/ =)V TH5 (Baur and Sinclair et al.,
2006), RES (1) &, Zofileft, Huli/i, FudiE, i
b, OIERES X OO TR XD, fERICH R
HEFE LTEEEOPE T > Twb (Baur et al, 2006;
Jang et al, 1997). RES (1) &, BEZLiri#EL, o5
VAT S EBRENTWDS (Afaq and Katiyar,
2011) o SRICELBERETEERILABACT A & LR IbhEMIC
92 HMWTRES (1) 2352 E~DBLA, &
ERIFICE > Twab (Na et al, 2019),

FuadF—¥iE L-Fa D RF—F ) U ~NDOML

il

Tyrosinase-catalyzed oxidation of
resveratrol produces a highly reactive
ortho-quinone: implications for melanocyte
toxicity

Kazumasa Wakamatsu

Department of Chemistry, Fujita Health
University School of Medical Sciences

EEET 2 ERELBRTHY, 2T /A, bMpoAxAT Y
— L EENDEHELRANTASNT, A5V BETH
BL—=RATFVBIT A ATV OEEE LT
(Ramsden and Riley, 2014), 8 ¥ F—¥ix, RHKDIHE
HThoHL-Fuy 7213 THL, ZHBOp-EIET =/ —
WVBIWATa—VEEBELT, AV X7 U EAEKT
BIENTED, o-F /7 VIFEF IO B LAY
T, FAIVEEEEMEAL, EERFEM (ROS) 2 EK T %
LIz k) MiReE 2 %HEE T 5 (Bolton et al ., 2000), F
72, 0-F% ) VIE, ATV —LNDF YNy F L AR
HELTCAHATIBEZEETINT T E L TOUIEHL, &
PRI AT ERI T EDHMO5N TS (Westerhof et al.,
2011)0 FEBE, L DTz ) —ILEWH, o-F ) ¥ ~D
LB U T, € FNOEFICHEEYFET S &2
BNTWh, TNH6DT /) —=VvDHbH, 4-XA X7
=/ =)V (Riley, 1969), €/ NV VY (4-RY I VI F¥
7 x /7 —)V) (Manini et al, 2009), 4d-tert-7F IV 7 =/
—)V (James et al, 1977), @ K¥ > Fa—)L [4- (4-v F
O%y7x=)) -2-7% 7 —), LLFRD &W$] (Tto
et al, 2018; Sasaki et al, 2014) B L T AXY) —7 bV [4-
tra¥xy72=0]-2-7% 7 ] (Ito et al, 2017a) »%
monTwab,
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RES- catechol (Piceatannol, 3)

‘ Tyrosinase
/./\/“\ Vi OD/\/éDH — 5 REs- -oligomer
HO

RES (Resveratrol, 1) RES-quinone (2) Hs

CH,CONH

cnaconu

HOOC ‘
HO
HO N -
+

CH,CONH s @\

—— NHCOCH,
DiNAC-RES-catechol (d) HOOC TriNAC-RES-catechol (5) S-(-)-EQ (Equol, 6)

1 FA-IOFEET, THLEIEFEETICH TS RES (1) OFOLF—EBIEORISERE X 2

AWFFETIE, RES*¥/ V@) 2 FFTRHEL, 74—V ¥
NRIETHLYVIMET VT I Y (BSA) 2&bF+—)L
ILEMEDRINERRLZ L2 HMWE Lz, W T, RES
DOEBALAERY (RESA Y T~ —) @ pro-oxidant i&¥: (BE1k
PRAETEE) 2 720

T4 —=V(EQ 7.4-YVe Fuxs -4V 75N X2
?6)) 1%, KEUBLOKTHRRBIIEETNLHY T A b
Uy THiEA VT IR TAEAL L OGR4 EN
BHWOBRBEEYD1OTHY, AVIFKRyT773I)—0DI
Z257aA4 K2 basr v THb (Lephart, 2017), =7
F— VIR O RKIRE G TIE R L, 74 EA » OMBH
FEWMTHDLIEDNASN TS (Setchell, and Clerici,
2010; Lephart, 2016), EQ (6)1%, RD & RES LR L & 9 12
p-ET ) —VEEERFoTwE LD, FrYyF—F
DIEERY, BEODLo-F 7 AACHWZERL, B
LARAEE 2R3 2 LS S s . RERDEQ(6)1E, S-
O-hE R-O-KOZHHOLF » F A —PHET %o
FIT, T F—NVDo-F ) KERERTENED) I E
B 72012, FHNd, S-()-EQ(6) »F 1 ¥ ) — Ll
FAL SR A2 ATV, RICERALARAENG 1 & AR IR 72,

2. 7 &

2.1, L7RAVEVBELEEN-TEFIVATIY
(NAC) DFFETELZRFETTOFOIF—EIS
&BRES (1) 713 RES-H7 33—l (3) DEAL
100 uM RES(1)% 721 RES- # 7 2 — L (3) D (2mL)

% 50mM V) ¥ B U 7 ARRAEE (pH 6.8 $72135.3) 1, 37°C

TFayF—¥ G0U/mL) 2L D ERLL, WIRA~XY ML
DAL % EHIIZ 60 7B R L7z, BefbiE, 1000uM 7 A
INVE UEEFE 7213 200uM F 7213 300 uM NAC DFFEAE T T
bAT o 70 BB ZFICIISHAE S & 5 72912, 200ul @
—sE & 20uL 10 % NaBH, ¥ {R& L, #Hiv T 180ul
DOAMFEEZRAE L2, TAINVY U, CySH T 721

GSH DFAE T TOEERTIZ, NaBH, DWRMNIIERS L 72,

2. 2. DINAC-RES-A73—JU4) KUV TriNAC-

RES-A73-J)l (5) D57 &t

RES (1, 20.5mg, 0.09 mmol), RES-# 52— (3,2.5
mg, 0.01mmol), NAC (163mg, 0.4 mmol) ®T% J —)L
2mLiE#W % 98mL 50mM ) Y EEF b v 4 (pH 6.8) LR
Gl BEWEITCTHMLCIREL, #1211 mL O
i o Fa v+ —¥ (20,000U0) 2MMZ 72 BRILD 30 4
#%, 2mL® 6M HClZ ML Tt 2 kL, REWE
100mLD 1-7% 7 =V C2HH L7z MEFTI-7
y )= ABFHE Sk, FRil % HPLC i H Rk i 12
L, SECHPLCIZ T 720 40HL L 7255 O BUREHEMR IS &
), DINAC-RES-7# 72— (4, HPLCHEEE 97 %) & LT
13.6 mg (22 %IX%), B L P TriNAC-RES- # 7 2 — )L (5,
HPLCHEEE 99 %) & LT 18.3mg (24 %) b7z,

2.3. 2,5-V-S-[(N-Z7EFIW)YATAZI]
-3,4,3 ,5 -7 hZEROF DRIV ARFIAY
(DINAC-RES-#73-).4)

DINAC-RES-7 72— (4)1F, '"HNMR AR bk
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YC NMR A7 VB & OE R LC-MS X U ik % i RES-7% 72— VB (1.7mg, 31 %), 3 & U MonoGS-
L7z, RES-#7a—NVA (ZNZFN1.0mg 18%) 72, GSH
BEROBIE, EIRRE LC-MS T X - THEZEL 726

2.4. 2,5,6-Tri-S- [(N-7&FI) ZATA =]

-3,4,37 ,5 -FhZeFOF NIV ARAFLY 2. 6. RESE{tAEM, RES-#)dv—DERL{E

(TriNAC-RES-A73-J, 5) A

TriNAC-RES-catechol (5) &, '"H NMR A% hL & BRI L7z & 912 (Tto, Hinoshita et al., 2017; Ito,
BC NMRA X2 MV, EREELC-MS & 1 #3238 L 720 Okura et al, 2017), RES#* 1V I~—& RDF ) T~ — i,

BEEARES (1.1mM) BLXO'RD (1mM) 5 50mM 7 k

2.5. RES*/(2) £EAT1>2(CySH) $KUVJ VA VRS (pH 7.4) W CHRBL 2, Fu Y S —

WEFF>2 (GSH) EDOFF IR IS ¥ (200U) % & RiBFAEI 2mL IS 2, SOSRAW % 37

RES# 52— (3, 2.5mg, 0.0lmmol) ¥ X *CySH CTTI1200 M4 v Fax—F L, WRELTFOIF—
(4.9mg, 0.04mmol) ® 10mL 50mM YV YHEF bV 7 4N DA (100U/mL) EH L7, X T = (2,000ul)
v 77— (pH6.8)#E W% 37TCTHMLLIRE Lz, o % 10mM GSH (200uL. 1mol%+#) EEAL. 37CTH
WZImLONYy 77 =2 LFa I+ —E (2,000 U) UFaNR—=F L7 0, 30BXT60 55D InKEET, X
A 720 105 OEEALE, 0.2mL O 6MFE2HML T IIREY % 100uL L ) KL, 0.4M HCIO4 (800uL) &
Wbzl U, IR % 3 F CARRBIE S 872, Rkt BAE LT b 2L Lz BRACRISY o GSH & GSSG
HPLC TR 22 L, 7 IUHHPLC A 7 AT ¥, 42 OHPLCH:ZMM LCHHr L7 (Imai et al, 1987;
S L7z BB LCEHR LAWmS, RICHEH LW S, & Ito, Hinoshita et al, 2017; Ito, Okura et al, 2017), 1L
AWM Lo skl LT, £ hZh, DIiCyS- BB (20 ul) i o @iz bk % % pH 7.4 #E & (180 ul) T
RES-# 72—V (0.8mg, 17 %IL%E), MonoCyS-RES- WML 72t Bl ETHN Liz. AiLBEEYZ
catechol-B (1.3mg, 36 %), 3 X ¥ MonoCyS-RES- 7 Ampliflu ™Red #&3E (200ul) & KIS &4, 568nm DOIZIL
Ta—NV-A (0.6mg, 17%) %72, CySHEHOKUL, WK % Fpo Rt 3 & A% E & 72 (Zhou et al, 1997)
FFHEEELC-MS /AT I & o THERR L 72, 3 4 =

RES-7# 72—V (3, 2.5mg, 0.0lmmol) & GSH®# - A
i# (12.4mg, 0.04 mmol) % [FFRIZALEE L, 47HUH HPLC 3.1. RESMOFO> F—EMEICESEILI

T ATHWL 720 RSB LMy, RIZHEHL RES-F/> (2) Z24£mMT %
7Sy, ERARICUEE L 72 & MR LT, 2R, Fu ¥ F—+ (B0U/mL) 2L %RES (1,100 uM) OfEL
DiGS-RES-7# 73—V (2.8mg, 33 %I{Z), MonoGS- iE. pH6.8 ®50mM V) Y BRJ ~ Y 7 A, 37CT
(a) RES, pH 6.8 (b) RES, pH 5.3
3.5 35
3 Fal omin 3 A Omin_{
o 25 l \ ——2min_| o 25 /"\ ——2 min
2 [ \ ——5 min 2 ~——5min
& 2 + 8 2
k] I l ——10 min kS ——10 min
E 15 [ \ 157 E 15 ——15 min
a 1 ~——30 min | < =30 min |
0.5 !:N ——60 min 05 k—m min
0- v\% : : 0 ; .
250 350 450 550 650 750 250 350 450 550 650 750
Wavelength (nm) Wavelength (nm)
() RES, pH 5.3 () RES-catechol, pH 5.3
100 4\ 3 n
— —+—RES . ——0min |
E 8 -8 RES-catechol * / \ —2min
‘; 60 \ g 2 =3 min
% \ g 15 l \ ——10 min
£ 0 2 ——15 min
g ’M 2! k—m iR
8 20 05 ~——60 min
[ ' + 4 0 \ - - ]
0 15 30 45 60 250 350 450 550 650 750
Reaction Time (min) Wavelength (nm)

X3 RES (1) 8&UVRES-A73—IL (3) OFOLF—tEEBIERIC EERANDHPLCH I

—177 —



QXX hAY MRS Vol. 28, 2020

FERiL 720 UV/TTHANRY MVoZE{bZ 60 45 HaH L7
EZA, HIRBRWINZEFO ) I — DR R B AR S
N (X 3a), o/ YALAER OIEF I H O K BUGH
IRENT=DT, pH5.3 THLEZITH L TRIExEL L7z,
K 3bIZRT LIS, EBICHISIZEL ol UV/ W
ANRY NVOEAEKEHEICH N0 T, ®RIZ, pH5.3T
DA% 310nm TO UV 23 % il L T HPLC T By
L7z B3cimd L9912, RES (1) 1%, 155 DANICINE
XN, HPLC COPRFERER 5.5 47 (RESIX 6.9 72 8ins)
RO LWL BN, FO/EIIRES- 7 a—
W(EXeT5 =), 3) Lt Sniz, RES-/7 72—
(3) OHEEIX, HPLCIZX 2O LT v/ — e D
FIEEAIC E DR sy ZORES-F 72—V (3)
FElcky, 4-(3,5 -Yeruxy-+5 v A-AF L
=NV)-12-XvJ* 7 v (RES¥/ », 2) £ LT485nm
TR K % 7R 971 5 O 22 W) O R 3 ASHERR S 7z,
3clZRT X H1Z, RESHF /7 » (2) 3IEH SO B WL
EWTHHERDbNR, REST/ Vbt ) Iv—
AW % i HET BB ) T kb ol HI3dITR
T LI, FOBMLICX D, 24 INIC 485 nm (2 WX Y
— 7 e FEOLBE WS BRI A L7,

Fu v+ —EEikd, RESH 72— (3) oAE, pH
5.3TO 10mol ¥ &N T 2 TV ¥ V(1,000 uM) fE7E T T,
100uM RES (1) #W{b3 52 &12& ) XS ICHERR I N7z,
FM4allnd L9912, RES (1) ®UV AT Mid, 2~5
/3 CTRES-catechol (3) DUV A2 MVIZE XHZ Sz,
FOBREW O HPLC /HHTI2 X ), RESA 72— (3) #%5
SHEICREIE (80%) ICAHICAK L, RESA 73 —)Vig,
RES¥ / ¥ (2) IZ b Shize 20k, TAIVE VBT
NRTRESF/ VDML LD SN 7= (K 4b) .

3.2. RES*/2(2) ENAC EDRIGIE, Zfthnfk
E=ftEEEKRYT S
WIZ, RESF/ ¥ 2) BFF+— L&MW AT oh L
) A&7 RES(1) (100uM) 25, pH5.3 T 2mol 4
HONAC (200uM) OFFAEF T, Fa ¥ F—+ (50U/mL)

(@ RES + 10 eq. AA
3.5
3 ’ﬂ\ 0-min
@25 A ——2 min
= { ——5 min
2 2 ——10 min
P
§ 15 15-min—-
< 4 | 30 min_|
05 ~——60 min
o . ‘ ‘ .
300 400 500 600 700

Wavelength (nm)

W2 &0 ERAL S -y, BRABIZ S 0 DANICA I HE A, 450
nm IR ARBEDEREZ RO o-F /7 YRR L 72
(K52a) SHEDPRYVESREZLTHL, ELED, 2
mol YEDOFF = VOHFETTOT = /) =)V (BIOH T
a—V) OFuvF—YELiE, EE. ErARmE L
THOLDE ) F =N EERKTE2925THS (to,
Hinoshita et al, 2017; Ito and Prota, 1975), L722%> T,
NAC#EE % 3mol 44 (300uM) IZHR L72& 25, 450
nm TOWIL 35D 1A L, 2mol Hw= D NAC % fili
HALAELD D 3188 L1U8282nm TD 2 2 D WL K
T X DBMEIC R 572 (5b) 248D NAC Z M L7724
A 50O RSEE TOHPLC/HTIZ L b, 3tk &
2RO RFFRF A ENEN 485 L 9.6 557 TH5H 2D
DEERALEWOER AR E N (RES (1)1 11.7 471
WL (K50 LAL, I ZEAEDAEEME, F/ v BAD
BABIZ L0 15 LIPS L7z 3 4O NAC M7z
iy, o 2 DO, ZE L7IRETH -7 (M 5d)o

INS MM OREEZFET 572012, 4mol YD
NAC (4mM) OFFAEF, RES (1, 1mM) OE{bZ17- 72
A, T EL T L o DT, WA B2
L3 TELDo72DT, RES-# 72— (3, 0.1mM) %
filiiE e LTl L7z, €0k, 2FICKSII#EITLT2D
DEEEMEAERL, TN % 5WHPLC THlEL 72, =
NS L&Y oREEIZ, "H-NMR, 2D-NMR, “C-NMR,
FOREEMS A MTICE Y HE L, 262k, 2o
TriNAC A O (7) % [ L7z,

3.3. RES-+/2(2) £EBSAZESOMOFA—ILE

)3

WU, CySH % 7213 GSH & @ U % i~ 72, 3mol 24 &
» CySH % 7213 GSHOAFET, RES (1) (100uM) O KIS
X, 72/ —VOBILICBIIAEFF—VOHERHIZED
FEFIZW 5D EHELTT B LW h o7z (Naish-Byfield
etal, 1994), RES# 72— (3) (100uM) &, pH5.3 T
3mol %4 & (300uM) OFF —VIFEFT, FuiF—+

50U/mL) 2 & W EBIL L 72, 6a, bIZ/RT L 912, CySH
(b) RES + 10 eq. AA

100 +
— —o—RES
S 80 -
=2 ~#—RES-catechol
§ 60
E .\
[T}
NN
S 2

om \LJ —— »

0 15 30 a5 60
Reaction Time (min)

X4 7X2)ECEFEET, RES ()DFALF—tEBERIEE HPLC 24
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a b
(a) RES + 2 eq. NAC (b) RES + 3 eq. NAC
35 35
3 N —omin 3 N 0.min
25 {\ 2 min. 25 I\ —2 min
o N o "
E 2 I \ 5 min 2 ) I ‘ ——5 min
2 I \ ——10 min s [ l ——10min
215 ——15min | o115 15-min-{—
i 1 M ——30 min '& 1 J] L ——30 min
o5 A ~—60 min 05 l “ ~—60 min
0 T . 7 1 0 %—,—,
250 350 450 550 650 750 250 350 450 550 650 750
Wavelength (nm) Wavelength (nm)
(c) (d)
RES + 2 eq. NAC RES + 3 eq. NAC
100 100
s ——RES s
E_so §. 8 ——RES
- -8-DiNAC = !
660 o 60 SoDiNAC |
= —4—THNAC = a = . a
Sa0 = _ —a=TriNAC |
O g =
20 \ 5 2 V'-
° &\;ﬁ: K
o 3 — T > .
o 15 30 e 60 0 15 30 a5 60

Reaction Time (min)

5 NACF#ET, RES(1)0FALF—

Reaction Time (min)

TEIERIC & RISERD HPLC 54

(a) (b)
RES-catechol + 3 eq. CySH RES-catechol + 3 eq. GSH
3 3
25 /\ ——0 min 2.5 /\ ==0min
g, / \ ——2min g 5, Im 2 min
c o c
-'-215 i "54 £ \ \\ ——10min g 1.5 ,*4/7; \ ——10min |
g 1 / \ \ 60 min g 1 / \ 60 min
os N \ o\ s A \\
NN N
250 300 350 450 500 250 300 350 400 450 500
Wavelength (nm) Wavelength (nm)
(c) (d)
RES-catechol + 3 eq. CySH
100 q- Ly RES-catechol + 3 eq. GSH
100
E 80 —+—RES-catechol  —*-MonoCys-A —_ —+—RES-catechol -=—MonoGS-A
2 ~—+—MonoCyS-B DiCyS i 80 e r— DiGS
»§ &0 5 60 -
o =
L — £ w
=3 [
£ 5 |k g 2 l
5] \ S A-:_F - "
0 v \ T * [ + + T +
] 15 30 45 60 0 15 30 a5 60
Reaction Time (min) Reaction Time (min)
(e) U] i
Mono-B Di
Mono-B
Di [Mono-A Mono-A
. L
| I I I
0 30 0 30

Elution Time (min)

Elution Time (min)

6 FA—IEFEET, RES-H73-(3)DFOL+—EE{LRISE HPLC AR
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(@
RES-catechol + 3 eq. BSA
3
25 ——0 min
g 2 ,/\ ——2 min
-rl: 1.5 N ~—10 min
S \ .
2 1 ——60 min
<
0.5 \
0 H -

300 400 500 600

Wavelength (nm)

700

(b)
RES-catechol + 3 eq. NEM-BSA
3
25 LA omin
§ 2 '/\ ——2min |
g 15 \ ——10 min
E 1 \\\ 60 min
) §¥§%§§_
0.5
N

500 600 700

Wavelength (nm)

300 400

BM7 o mE7IVTIL (BSA)HFET, RES-A73-LQ3)DFOLF+—tE1t

& GSH I 2 HUC S L T TR 28 7 F 4 — VAt
% U720 HPLC 20T, 3 2D F A oAk z R L
720 TONEEIL, 60 0 OBALFIZIZ—ETH o7 (K be, d)o
Cys— ¥y & GSH- 14 o HPLC 7#ri, 3 2 D¥—2 %
RL, FNOITE RS L0 ETE L7 (K 6e, Do

WIZ, BSALRESF /¥ (2) ORIGHEE#~N72, BSA
Wi, 170y 2AF URECMATIMO Y 254 V5
EWEINTVWD, BSAWR, ZOYAT4 YEEORE
BAIELHFEENTBY, o-F 7 VORIBIHIETH 5
CENHBH L7270, RENLTF A —NY X7 HEL
Tl L 72 (Tto, Hinoshita et al, 2017; Manini et al, 2009) o
BSAfF 1% 314nm TK & WP K % F525%5, 300nm
FKiDOBSAIZ L 5 RE LRI, NS HRFF—NDLD
WX & © S METIZ o7 (K 7a)s 314nm TOULILIZ,
BSAD Y AT A YERIERFEH L THER L 72 & )i
T& 5%, ZNUE, B/ FF—IWIMP DA F IV EDFHE
PHEZEDN TV DS (K 6e. £)o 400nm T ICA K L 7255
WL, BELLF 2 YENGERT D0 LIRSS,
RES¥F 7 ¥ (2) ~NOREEIZY AT A VRENHE L TW5
WL MR T H72012, VAT VEBEEN-ZF L
L4 3 F (NEM) T56ii L 72BSA & RES ¥/ ~ (2) & K&
B2 ZA(KT7h), RESF/ ¥ (2) ® 390nm T® 0.60
OWFIE X, KKRDOBSA (400nm T0.20) OWIEE L b
RTH3IHEREDP o7z NEMBHIBSALLDZIDKE %
Wi, NEM-BSA X RES-F/ > (2) o7 3 7 #EMo*x
A RO OEFRIREKN T2 WREERD 5, b O
R0, RESF/ ¥ (2) OKEGHB T ATA VEREENL
TBSAIKATAZ E#RL TV,

3. 4. RES#)Idv—I3GSH % GSSGICE&EL,
pro-oxidant /&t (BR{LIBEEY) ZF IS
BT A ATV EMABRICRIRO 7 =24 25 =13,

W LIRS A Ho 2 LV 5T wW B (Panzella

et al, 2014), F41x, Llai, RDoOFa v F— Yl Tl

{LENZRDAY) Iv— (FLRRDZ—AF=V) P, &
BT AT = L UL SR R ALY % £ o
TWwbZ &%) L7 (Tto, Hinoshita et al, 2017)o L7248
5Ty RES (1) oF ) I —BbA KW TH % RES AV
I~ — D BALRAEE 2 T 5089 & #R72, RES
1) Iv—, RDA Y ITv— (BpPExtige UCfim) (&,
ZhZhn1mM RES (1) *7213RD % pH 7.4 T 120 471,
Fu3yF—¥100U/mL) THALT 22 L2 X ) T 72
%A T —1%, 1mol Y& GSH & 60 45 BG L,
GSH L BALEL 7 v 7 74 >~ (GSSG) DF%iwiE, GSHHE %
e 3 % 723 ® DBBQ % i Jil 3 % & 4+ O 455 % HPLC #:
W& > THMEN/ (Imai et al, 1987; Tto, Okura et al.,
2017)o M 8alZ/R_d & 9. GSHRIFE; KA, #
LT, RESHYI—BILXURDAY IT~¥—, D60 5H
DA YFaR—varT, TRENHS0%BLI0%F
THWA L720 GSHOWA DO KEIH 1L, GSSGNDIEALIZ
W3 %25, BPO—#1E, GSHOBALAER & vk
DFREGZEHLTHEITLTVWDEIICHRZ S, KIS, 2h
LOF ) T~ —I2X ) GSH OB I \EEILK FE A E K
ENDENE) PR, M8bIT/RT X9, 26uM B
MALARFEASGSH & @ 30 B O LB HIZRD 1) I~ —7
LA LA, RESH ) I~ —»53b 3 6 uM B L
KFE (@Y E—NVERUE) PEKLL, 2721, 20
RES* YV I< — 56 O#@RALKE D LR O WA 25, ik
fLKRFERERTELRVWI EICLSBDP, RESTHY I —H
R X BBEALKFEDORFIC L Z00E, BAEASHTH 5,

3.5. EQ 6)nFOsF—EEt

EQ (6) »FuyF—¥WbzBkL 72225, UV/1f
WANRY P VTI55DNIC 4220nm TOREELF /) >
WISz TAINE VEROFEET, EILLTo-F
) v R EVERE LN T I — VIR, HPLC AU
X 5 T 6-hydroxy-EQ (12%), 3 -hydroxy-EQ (25%),
6,3 -dihydroxy-EQ (25%) D 71 7 2 — )ViKkH 15 S 7z (K
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a b
( )120 ( )30
Control RES-oligomer RD-oligomer -
25 m 0 min
100 - -+ R
T =30 min
= - — 20 .
Ei 80 = = 60 min
ES
8 ~ 15
&5 60 - o,
e m GSSGx2 T 10
& 40 1 GSH
o 5 -
20 - o0
Control RES-oligomer RD-oligomer
o 4
0 30 60 0 30 60 0 30 60

Reaction Time (min)

8 RES#VUd~—&RD#AUI~—I&% GSH DER1E

- Tyrosinase

& "~ OH
g4

S(-)-Equol (6)
m/z: 242 M*

HO o
—
Hom“'u,@\
H
OH
6-hydroxyequol (12%)
m/z: 257 (M -

HO o]
s
OH
"X
Ol

™~

HO 0
M) 6 ¢
OH
6,3’-dihydroxyequol (25%)
m/z: 273 (M- H)"

H

3’-hydroxyequol (25%)
m/z: 257 (M — H)"

9 EQ (6)DFHaLF—tHE{tY

HO 4]
Tyrosinase "0\@;0/\1\ = 0 g
on NAC i + " O
OH 3 OH
S-(-)-Equol (6} o o s H/.m !
m/z: 242 M+ cat. on
% AcHN e COOH NHAc
12% 5% o
5’-mono-NAC-3-hydroxyequol 5,5-diNAC-6,3"-dihydroxyequol
m/z: 418.1 (M - H) m/z: 595.1 (M - H)

Tyrosinase

)

3’-hydroxyequol

GSH

OH

SG

HO o HO o
OH G oH
SG
3%

59%

m/z: 586.1 (M + Na)*

m/z: 907.2(M + Na)*

10 EQ (6) &£ U 3 -hydroxy-EQ O NAC &1V GSH #£EFETOFOL F— 1LY

9), AW oOREREIE, "H-NMR, "C-NMR 3 X O 54 it
BEESI-TOF B ANRYZ M VICX Y EE L. Zhb0fk
Wi, T MFIZz ey —2 %2 LZEQ (6)
SOMRBICIVAERTLIZERMONTWESD, EQ (6)
OF 0y F—EMEBILIC X > TERT L2 Edbholz
DR OEFHERLTH S, LLEOKEIZ, p-#ifRT =
J =K THBEQ (6) 25 LICX Y, MIfadME%ZRT o-
FIURERTAHIEERL TV,

— 181

3.6. EQ@®)DFOYF—ERILICEBNACELD

GSH DK

fil 13 @ 3’ -hydroxy-EQ (0.0l mmol) 7T, EQ (6,
0.09mol) &F v F—EafiliiE LT, NAC (0.4mmol)
EROSE A, R ofMEE  H-NMR B X 05 5 % ik
LC-MSHE#EANRY MIZ XY FAE L7z, 5 -mono-NAC-3'
-hydroxy-EQ (12%) & 5,5 -diNAC-6,3" -dihydroxy-EQ
(5%) BfEHNn7z (M10). —F, T+ —N(6) £LGSHE
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20 =0min
E =30min
% 15 =60min
Qo
T
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5 i ' i

0

control EQ-Oligomer

11 EQAYVIY—I(l&3 GSH DE{E & BEEKREDNEL

D, 3’ -hydroxy-EQ (0.01 mmol) 2 4 %5 & ® GSH
FAET, FuyF—¥WibL7z&25, €/ GSHA A
59%, ¥ GSHAHINAD3%DINETH LN, TNHD
W13, NACHKR LD T 'H-NMR, "C-NMR B LU
43 f#EE ESI-TOF & A7 MV bR E L2

3. 7. EQ (6) DERL{REEF M

EQ (6) oM bMRERREZ e L7z (K1), K8 & Mk
LT, MALIRAEEMEAS, RESH Y I — L RDAY Iv—
ORI KRS SN —, MBILKEOEAIC
DWTIERD A I~ — LB EIE SN (X
11b)e ZO#EHIX, EQ (6)F ) IT~v—2%, RAF Y I~ —,
RES A1) I~ — L FAMRICHALIREREZ AT 52 Lh%D
Nolz,

4. EREERE

RES (1) &, —ICEEIVIHLATFRYF—ED
BNHEREE 2 5NTW5A (Na et al, 2019), #2132,
Park & (2014) 1&, RES (1) X, ¥y Y av—aFus
—t% 1.8uM D IC50 Tl HET L2 L 2R L7z LA
L, Aff72id, RES (D ~v yal—2aFay+—¥on
TENRETHY, Jpto-F /7 Y THHRESF / v (2)
EERTHIEERL TS, LI 2ELIFEEFLDD
WCHEATAFayFr—¥id, 8F8Fhp-Efty /) —
WeB b L To-F/ V2T HZ N TES (Ito et al,
2014; Ramsden and Riley, 2014) .

p-EHT 2 ) — VD XTI H A b OO RE
PR b 53, £ OWZEHARES (1) OfHEEAK
TRIRZ WG L TWd, 728 21F, Lee 5 (2014) 1%, RES(1)
MAT ) —<HRBIZBIT A AT = VIREEE Y » 7 D
FBEMT &2, RES (1) ORFFH#EMIE, in vivollBiF
LENBEB TR SN EVE Y b OEEOMELEBE

EABICHHI L2 2SR L7z, Lei b (2017) 1F, RES
(1) HT-144 & b X 5 7 —<HfBO#EG % 5~ 10 uM O
IC50 Tid HE L7222 & 23R L7z, MRS, Okura b
(2015) 1Z, RES (1) 25B16F1 <% 2 X 5/ —< i X
O'NHEMb b MEE X T = itz 2z 27.1
BLU382UMTHEL . ZOfEIX, N Fufx ) v
(28.3B L 0TM9.4uM) ICIEHT AMETH 5. — i, RES
(1) OMBFEEI2ZR DI E25%bhY, JIORFETIX
IC50 &> 100uM T - 7= (Lee et al, 2014) o

RES (1) ®RFT#EHE, —#Hi2, ERHICAEL W) X
DYHEZRTHAHEEZOLNTWS (Na et al, 2019), L2
L, &40 Tid, a3y +—E¥2%EMIZRES (1)
ZWALL, JUSMEOEWRESF /¥ (2) #ERTELZ &
ZRLTWD, mOWIGTEE, FoZ 2w (M3) &,
DINAC-RES-catechol (4) 3 & O° TriNAC-RES-catechol
(5) DERIIRTOERIZ L > TRENL, IHNIMED
AR D CySH & GSHIZx L THERE S 7ze D ORERIE,
RES (1) "RESF/ ¥ (2) OF F — & V87 FADMi4
W& D 2T = VHIRIR U CRiRR & R 3 T REMED D 5
ZEEIREBELTWS, RDAY I =3 LM TIER WD,
RES* Y I~ — O MALIE AT PR M #5920
REMEDSD % 6

EQ (6) X, ¥uv+—Y¥odEHERY, o-%/ V%K
HELA T I = VEREART 5 2 EHESHOEG, S DA o
oo TOZLIE, EQ (6) 252 T = VHMKLITK LT, Mz
FUERTWRESH LI LEZRLTWSE, EQ+Y O
— DML YEIE, RESH ) I~v—¢ RDF Y Iv—0D
TRIMTH Y, —J, @EEBILKEOEAIZDO VT, RD
) I~ — LIITFAMRERIE SN, EQ (6) 1, K
TEMEERLZEICKEAVIIR Y (FA4EL)H, B
OPTHMNOEQEAWIZL » TRFSNAEKT S
Z SN TW5S (Setchell and Clerici, 2010; Lephart,
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2016), EQ (6) E&MArNEY (A MBAFY) Lk
APCT WL 720, KN TEERVE Y EPBE 2T 5,
EQ (6) oz, OmMERET, @mEMNEEH, @
FAEHEROSE, QHRO Y IRUHET LR L, KEE
L7 F, ENANR, @OPRRALIER 2 E2 5T 575,
FRCHRR72 X912, RES (1) £ EQ (6) Ok IZEk LS
NI/ —Vgkzib, Fuvr—tmibciiz
HMERT o~/ VK& AK L, RES (1) BLUEQ (6)
OFa v F—EWIZ X D ER LA ) T =25
RS2 RT S e bh ol U EOBEA» 5, RES(1)
BXUEQ (6) ZEHAE LTHRMICHRA LEA, oh
LoEARFu s F—EOMEIZR Y, HUAHY EE
AT B EEMEZRIRTE 72 RES (1) BXUEQ (6) %1%
AT BRSOV TIEE 2 RS 2 L8 D 5,

i

AWTE R et B BT, R BB A OV AR 40 5 2%,

I B PR RL R O & A B, LA B AT DA
BRKICEHH L LIP3, 7, '"H-NMR, "C-NMR 3
KO RREESI-TOF H @ A2 bV &2 fllE L CTIHW /2
FtT R R R A B iy B AT TR R N — B2 S F AL TR
HLLETFES,
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This research is exploring the legal protection of fragrances while paying attention to the cultural background of fragrances.
The legal protection of fragrances under the Patent Law, the Trademark Law, the Copyright Law, and the Unfair Competition
Prevention Law would be conceivable. Among of them, the legal protection by the Patent Law or the Unfair Competition
Prevention Law is restrictive and insufficient, whereas, regarding to the legal protection by the Trademark Law, it was expected
trademark applications of fragrances would increase when the requirement of graphical representability of the Community
Trademark Regulation and Directive was discarded. However, the EUIPO still keeps the status not allowing fragrances to be
registered as a trademark. Nevertheless, analyzing the component of fragrances would be possible technically, so there is a
possibility that expressing fragrances objectively and clearly is not so difficult technically. If such objectivity and clarity are
ensured, the legal protection of fragrances under the Trademark Law seems to be worth considering.

On the other hand, the legal protection of fragrances under the Copyright Law is sometimes emphasized from the cultural
aspect. In France, fragrances are valued traditionally focusing on perfume, and considered to be a perfumer's creation. In Japan,
the traditional culture of Kodo (Japanese incense) can be evaluated to have a cultural aspect of fragrances. However, even in
France, the legal protection of fragrances under the Copyright Law is claimed by masking the industrial aspect of fragrances with
the cultural aspect. Then, we should consider an approach to protection from the industrial aspect, not from the cultural aspect.
Therefore, it seems that the legal protection of fragrances under the Trademark Law should be aimed.

In any case, it is strange that the legal protection of fragrances hasn’t been so appealed in Japan, despite that the cultural and

industrial importance of fragrances are well recognized. These points are for further study.

1. #

KEFZRIEHE ) DAL E RSB E LoD, F Y OEE
HERFRLEODETBIDTHD

HEEFRIIBWT, MEOF) ZHIEL. TOF/F) A
FRREEEL ZEFBEEITDRTWS, BIZIX. HEWEZ
DHDIIE, LIE LIRS IS S Tw5, L L,
RO R#E ., Fibsh=WE L F—oWEIc Ui Kk
B eh o, IOV TIREENICHLEED 2
AT HAMOWMEOREEEELILODLZ EIZTE RV, 20
7o, FFFMEIC X B F ) OGEIZHIEEN 2 b DB E v,

ZZT B REENICRET 572012k E N5 D05,
PR X B PR & FEMEC X 2R TH D LA L.
PR X B B RN 30 F CTIIED 5N TV B —J T,
EHFETRED SR TW ARV, F/2, BAETIIEY 0F
VERMER IS X RIS 23kamIZ I L A EFETEL T v
DT T VACBWTIIEE L 2 (HRORERIZHT:

[l

ABBES RIS B AR D OEEM RS S EINL LA TH
% (#2132, Fragrance journal 2005 4 4 H 5 O8E [HRER Y OWF
e LA~ DIEH ] #BH).

The culture of fragrances and the legal
protection

Tsukasa Aso

Faculty of Design, Kyushu University

Z)WERBECHbNLE R . TOMEmIIER ITHERTH 5,
i, HYZFOEDOLALORMTL H B EEZ SN,
A IO RN E R EL2F ) AT HLEEZD
NDH, FENDEHEDIIFETERID Y., £ TIEKHE
THAERQS NN E RIEE L TV S EEED RV,
COEH HYVOREELZEZ DB, BENREDD
D&, ZOHHRE 75 ALNE RO BLETH %,

ZZ T AWFgRIE. 79 v AED X ORI % ik 4
LLT, HYofbwiri e, 2ol i#EriEkT 52
LR HE L7

2. 7 &

Woe T, MEEMIEZ G820, BREREO T
AL 72

3. & X

3.1. ZEEXICLSRE
3.1.1. 752VACHBTBER
TIVACBVTEEDE LTHRASMBEE 52 L
ZHL2ICL. HXRISHTEEERICL 2 RE L DO T
B AfE 12 38 8 72 # #1 AS Thierry Mugler Parfums ¢/GLB
Molinard £ TH %% Z LT, T2 TR ENTmELEL 7
T ADBROGEHRTOREBEL SN LD, TD
T Thierry Mugler Parfums ¢/GLB Molinard ) 1%,

? Thierry Mugler Parfums ¢/ GLB Molinard, T. com. Paris, 24 sept.1999,
RIPIA, 2000, p.71. 2008 4EEHE TD 7 T ¥ A BT DRtz o
Tid. i [FROBEYE—7 5 ¥ 2B biEmz hiic—l
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2006 SEDB BT TOY =T 4 YT =R kol
Slidwv 2 BIETE D FIWT R HE IS O W TIZ 2 D% OFEHITIC
BOTOLHEND D, FHTHFNIFAETH o720 Fil
D REFE X Thierry Mugler Parfums ¢/GLB Molinard F 14
O A Z T EEFEROREIT BN TH - 72705, RES
ERD LT RBSHEEL TV,

W BB DOMLEIZ D WTH L7229 o P8,
200646 H 13 HOHITH 5, HBPEIZ. [/ 71T D
WA LFEGP AL LH/FADOEVIE, Lo [ pE:
W1124 -1, 1125 - 20] BRIZBWT, FEMHEEIC
X BRI EE OREOFIREE T H T EATE LR
ﬂﬁ@%L%%&L&WJ&LT%D@ﬁ AL 72,
AERIE, FHVE ) INTOFEIFIBELRVWELTEYD
FVMEIC L A REXBE LD THD. 20X ) R
BB TZOBBEL BBV BESR, BEEOFD
DOFEMERNC X 2 EZWE L LTHRET S L) BEEY
R s,

RL, BEORFEEWE L CREEL 2V E WV fEmIE
Eboewnboo, ZOMEPDITIZEHETOLILL Eoh
%o 2013 SEDB K Bkl PeTid [ IE. BT Rk
WEDIEEZTRRE T B0 05 Wik S & IR L
) BGEITRY . MR TERIIBI 288G 2 RS 5,
FROFEDIE, TNAKEEFEDE 2SR VERE VS T
LONBET, ZORFBERATLIEAZH ST, FHIEHIC
LOMEEZTH I LIXTER ] % 2006 4E O B
WICBITLHERUE ) INTOEFICTE RV E W) D
Fn, HVIZZFOARHMES P SMETRETEREIIE L
BWEW)HEDFICEILELTWwEDTH S, 2006 4D
B B PR3 2 R TR OIS L7z b o &
ZEZONBEH, 2013 FEOWHEFEH I LT R, B
RICHFAPTA2EHF) B EMETRELIIFT A RVO0, &
WIOHHIER SN L2 A TH b,

ZDXHIZ, 7T VAIBWTIE, BT OFIEHEEIC X
BIRHITEH - THRETIIRS FIREN TV L DD, B

Bhglidanz—HLTHEELTE 7, HEDITICEIENR
BN ELTH, FEHEICLLBEEIOVWTIRT T VR
TRINELRZRRICHEESZ I,

PEEBGASWIE 78 77 317 HLLF &2 5,
% Cass 1™ civ., 13 juin 2006, Bull. civ. I . n°307, p.267.
* Cass com,, 1% juill. 2008,

1) OVAL £ ERIRFE

fh T, 75 Y ACBWTREKIRESINS LI I,
FEOBZOALDO—EE L TV Do PFEHOFE 1
MHFEDHLENTBED, Que sais—je vV — A THLREM %
RRATHEYDAFEICOWTO 2 EEENBIRI A TNS S,
ZL T, EENCL, EBICED ORIV TR I
BLTWLOREKRERMET L8 TH S, L#L\uo
LB E DB ZIET7 77— 3 v & bk aeikic
B, SEOFRPIHR SN TV L bIFTld v, %@ﬂ
HIZH S 2 TlE % . SRIEESZENGIITPLEEL 259,
WFRIZL TS, 75 Y ATE LI D FEEMICLED
DIREDOHZWEF RN E VI RRICH B8, EH I
FRPEAN TV L2 LF2I1E, ZREeId 0 EE M
EEDLEDLRZ RV, LA, EEMNMIE A S OFVEHER
HEOTIRZFET 2OICFAROE Y OSALR I %2 5 L <
WHEBLEZLDPD LNV, ZOEKRT, 79V AILB
W AHRE 2 UL IR GE 2 8137 5 Z & TF ) OF/EHEI
IMEELLLOTIERL, HL T THEMEMEEZERLL
TN EOREDTRINTH S L H 1B b s,

3.1. 2. BRMDIRR

KRN 33\ TUERRIN 2RI L SEEHEDO PRI 2 <L 1
WAL SRS T LI A IRAIC L ) K EEOFTMAH 5N
TWAICHER WV, ZOz0, WRE - MEICX > THRS
NBIARMHEED & L TRES N L2 FEICERAL
BH Z DU O W TBEIN FEFR TR 2 L A5 T
&5

RIL, HFD TRV OORGOMIZET % BN F] 3
HEr O Pens e Sz, FEMEIC L 2FED L LTofk
OOV ATE 21X, FEEWE LTRSS Twi
WL - BRELCHIE S N2 AR A & L TS
ERDIDOHN, L) HICHETLHDOTH S,

KL * T ¥ S ORI L 72FRBIIOWTH T ~
5 OFHFTDSRIN FHEBHI TN L TEoE 2 kb 7z b
DTHHN, FEid+ T v FIEFE I L CEEW:E &S
BHYROZETHH L T00, WETHETEXLAE
IR E V) BEARPIZOWT L HEW & U CEIEHEEO R
R L BRI L T RR IV
FEVDH A )0 w55 AL WM ERERHT &R0

, Juris-Data 07-13952, Cass 1™ civ., 22 janv. 2009, Juris-Data 08-11404. Z®DF5I2iE. 2006 FEOBBFEHPA D T

B TIIHERROFNHEEIC L 2 ENE B EN T2 W FiERDH S (BIZIXBPI ¢/ Senteur Mazel, TGI Bobigny, 28 nov.2006, inédit, cité par
J.DALEU, D.2007, AJ. p.736, BPI ¢/ Senteur Mazel, CA Paris, 4°ch., 14 févr.2007, Juris-Data 06-09813, Lancome ¢/ Argeville, CA Aix en

Provence, 2°ch, 13 sept.2007, Juris-Data 05-23579.)
® Cass com.,, 10 déc. 2013, Juris-Data 11-19872.

® Edmond Roudnitska, Le parfum, PUF, 1980, Jean-Claude Ellena, Le parfum, 5.éd., PUF, 2017.
" Directive 2001/29/EC of the European Parliament and of the Council of 22 May 2001 on the harmonisation of certain aspects of copyright

and related rights in the information society.

8} 5 Uy iR 2006 4FE 6 H 16 Bk (HR. 16 juin 2006, LN AU89/40) M, X 5122 2 TIZAWEM OB MEEZ M S hTw b
(Kamiel KOELMAN, Parfum ou forme d'expression artistique ? , Magazine de 'OMPI, oct. 2006, n°5, p.3).
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WOFEMME % & % L7248 (CJUE, 13 novembre 2018, aff.
C-310/17, Levola hengelo BV C/smilde Foods BV.), X
DEELZOIXZOHHDT TH 5. WINFIEEHANE, F
TEMER IS B 2 RS TH 2 RBUILT L KRN TH
HUBE WA, TAICHETHEBIN TR ITNEIZ S v,
HMOROFRINIAREC, BIEE EBMTED Y RT v
MALIREER. 3 b b, FEl. A WHEEE. BELAE
DIRPL - BHEICEASINA Z LA D, M & FBIE2R
FTWb, ZW 2z, ERMOERIZO W TEEDEIZRED 5
Nawe L7z,

AHRRDFEBL L TV 201, MESEY 0% Bk & Wik
HThHsb, SVHEZNE. ZOMREVPEBINLZLDOTH-
TRRELRVEV) L THD, 29 Lzmmlid, AlC&
STZIFWOENIRERLZENSHFVIFFEEDELTO
REEZZTONLWETLHALLTT7 7 ¥ RITBWTHE
KSR ONEDHDTHBAN ARHIUTIEFH ) OREFEICD
VT DGk $EA L 72 N BB T ORI 0D B A
9 (CJCE. 12 déc. 2002, aff. C-273/00. Ralf Sieckmann
¢/ Deutsches Patent-und Markenamt : & @ fiiZ 2w T
TR .

W LT R, ORI FE ) OF/EHED:C &
LREDEMIIED L) BRRELZ DDHh, L) L
THb, bbHA, HFD HREFFRIZHBUE & AL & W
VB SEEME R S v W) FEli b WRETH A
9o T FHFDITDOWTIIHA G % 555001 > & B4
LEBIEEROZ DMLY Z LI L. &FD
EERLE ERA ORI A SN v EFHIiT & B REE D
H 5o FRINEIERHF OO, FE1S L TEM
ORI L2 RIZ RV EFEINE DS, F Y OFEHELRICL S
PREIZOWT D, AIENSEY O & FEESKIT T
% & U CHRINENEBCHI AT CH g 2 3 A3 7 S L5 1] gtk
BEE o EHIbhs, Z2LT, 2 ORINEIEEA Y
O PL. F VI T 2 FEEW IOV TOEEOFHEME
BOMPRICHEL G2 WRBENSE-7-LE2 L),
3.1. 3. BEPEDKR

FAETIZEF D OFEHEDIT X 2 REITDOWTOENHI
BT, FEHICBVTH Ha iR aaELzw

3. 2. BIZEICKDRE"

Tk WERICL 2/ ) OREIL L) 200 BINSEOR
I RN L AR DI L o TR S N T WS 720,
W 3L AR R S DIRRUCHEY) S & & e b F 720 BN
SARTHRIN % A B BaREHE B S B RN L [R AR G B LR A3
AT %o WION IR ARRGRESE 4 & RO 36 R ARG RIS 35
WTEARWICHEOBEFEM IR LS W Enb, WH
& XBIETHE T 5,

T3, WINTIEHE D OBEEEOBGFEBINGFAE L 722 & HE
HIZHHS 50 $TICHERE LTIZIMRL TV 525 J5ER
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" Directive (EU) 2015/2436 of the European Parliament and of the Council of 16 December 2015 to approximate the laws of the Member
States relating to trade marks, Regulation (EU) 2015/2424 of the European Parliament and of the Council of 16 December 2015 amending
Council Regulation (EC) No 207/2009 on the Community trade mark and Commission Regulation (EC) No 2868/95 implementing Council
Regulation (EC) No 40/94 on the Community trade mark, and repealing Commission Regulation (EC) No 2869/95 on the fees payable to
the Office for Harmonization in the Internal Market. %72, Regulation (EU) 2017/1001 of the European Parliament and of the Council of 14

June 2017 on the European Union trade marks
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gaikoku/document/mokuji/ec-shouhyou_iinkai.pdf.) o

" https://guidelines.euipo.europa.eu/1803430/1799014 /directives-des-marques/9-11 -2~ 9-3-11-2-marques-olfactives-et-marques—

gustatives.

> DIRECTIVE (EU) 2016/943 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 8 June 2016 on the protection of
undisclosed know-how and business information (trade secrets) against their unlawful acquisition, use and disclosure.

L LT, KHEERET (7 5 v A EEMEORICNT 2 5. SHE OV, No.279-2, 12 H, 2019,

TR 7 5 v A B B A AR S - SR LA TF R 2R & BRSO T )L BOCE, 691 H, 2018,

ORI 2348 12 /] 8 H R 65 %% 945 3275 H [ILmIEmemigik ]

Y HAMICR TR Z KT A2 LT FEMEE ML AT A2 8 H Y 2 X9 (Amandine Esquis, De la marque traditionnelle 4 la marque
atypique : I'exemple de la marque olfactive, 2014, thése, Université de Lorraine, p.284 2LF)o
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This study focuses on the palm oil as one of the most important ingredients for cosmetic and personal care (CPC) products.
My approach is mainly based on social science, particularly economic and management, examining the view of palm oil producers
toward their perspectives of CPC markets.

Palm oil is currently the largest in production volume among all oils and fats. This is because it is versatile in terms of
applicability to a number of oils and fats-based products such as frying oil, margarine, shortening, confectionery, cocoa butter
equivalent, detergent, biofuel and other edible as well as non-edible items. However, surprisingly, palm oil is the newest comer
in these, including CPC, markets as it was not commercially developed until the late 1960s. This means palm development was
highly successful to penetrate the markets above. Based on this historical background, this study intends to examine the interaction
of palm development and the promise of CPC market.

My fieldwork was conducted for two weeks in Malaysia in March 2018, where several interviews and data collection were
successfully completed. Malaysia was chosen as it used to be the largest palm oil producer (until 2005, surpassed by Indonesia)
and still a global leader in palm oil-related technologies. MPOB, formerly named as PORIM, a government agency, continuously
conducted intensive research and development efforts on palm oil related-technologies. CPC markets have been one of the most
important targets for MPOB to penetrate, as its products are highly valued. Regarding the cosmetic application, two important
technological developments have been witnessed; namely, technologies related to DHSA (9,10 -dihydroxystearic acid) and
tocotrienol. These are exclusively palm-based and can be developed as functionality cosmetics. MPOB expects, due to its
aesthetically appealing, multifunctional and safe nature, they should be welcomed by potential customers.

In conclusion, the markets for CPC products are highly promising for palm oil producers and suppliers; however, this study

notices several issues remained.

1. #

N=Lid, v L—=v 7, A Y FARYTO2ETHRR
AEPERO 8E, WRTH Y = 7?9 % 5 % BT EED
WM TH %o 78— ZIMEEIIRH AR N) 2 —F 2 — V%
AL, A OHFEEFOMIBIZA D AATY S, FlZIE,
HAADPEHNTHHAT 2 A0F5AD% L 1E, L=y TN
— LAV, ML SN ERICH SN2 DO TH S, 2
OfzH. £ A5 v RGO/ EREEDEE TH
HENE 754 MD% 38— 2MAFH IR TWw b,
<~=F) v, BYEROYa - =7, Bl ETHE
Rel2 S — 20l Hk D b DA% v, TR RS, B S
ESNDBAMF v 7H, N T AFEOWREE LTHA
WZE SN TV 5D, Fr O HEATFIZ, S—ailE i
Yo THUNLWERICH S,

DX T~ e BRI S B 78— DN7Eh5, AR
ZEEZOHRTYH, AW A®EE LT3 — 2D E % iR
AT2b0THD, =W —ThHoLHmA—I—12L >

il

The Issues and Perspectives for Palm
Oil as the Ingredient for Cosmetic
Applications

Hiroshi Oikawa

Faculty of Business and Commercee,
Kansai University

Ty N=2MBEZ VERO—DTH Y, oL
HEIZOWTORIZEATHS Y, Lo L, ABFZEIE/S
— ZMDOFRERB LI 2479 DO TIE RV, FHOH
&3 5HAREM RS, =2 e bR OBRE
Bat L Twlo MATRED = — 2 A MNIE, 21—
P—HMTIE R BES - HE DS Rz 8 — 2300
LR R OB - EEMEZREEL &9 & T2 0I2H
bo DX BB LOHTRIE. BN TLE v,
=9 FThh L MREMI. = Ao EM A G
Z TNl E OEPULZ IZH D . B L Z B
LCTwb, RHIZEIE. ZOEE LRI A %A
NTBLDTH b,

ARWEFETIE, FIZX L= TIZBT 5 78— Al BEEO#F
eSS I A M T B, SN— AR, L —Y T, 4
VAV TO2EBERNY 2T EIRSoTWAEY, BT
by 28— I BT B FZERTE DFR &l Bk IIC AT
T 57 L —3 7 OB RIIZERE TH 5 MPOB (Malaysia
Palm Oil Board) #81EZ—TFIH-TWwWb, fEoTy DF
Tld, 78— Al ALHE & &3 K V) 72 MPOB O iF %
WE L) A OISR LT s BB, 23— A,
BRGNS = DM E = 2D 2 Oh3H ) . ALRE S ECR
EA VLTI ANDIE R BN —= 2B MBEEN T E R D,
LT TR, BICKH L CEmsT 2L EOH 56 %
BTy 20 & THUZ S — 20 E PR 50

DR, E2fiTid,. AfEO7 7a—F 2303 5, &

—191 —



QXX hAY MRS Vol. 28, 2020

3ETIE, F9. S AMEEDOTIE L EENREE. E
¥ENY 2 —F = — Y OPFUARNE > TR % el T
28— DD & WAL B OB 2 5 F 2 T
28— B ALHE G B B N OB SRR 76 & PORIME TV & L
TEAL L. WIZEHFE D BARG & Bk 2 a3 %0 4 Hi
TlE, =37 - = 23HEZHEICE o TOILRE R O RE
LIREEFEWT o

2. /5 &

AREFFEIE. CHRFAS, 7 — 7 IUE. 7 5 ICE/RBE~D
AV 2= L B HAIZED T WS, FFIZIERN
SATICE LTI, SCHRFZEICILG & 2 AR E WV, L —
7 COIHERAEIE, 201843 H 0 2 B AT T H Nz,
BUfF B4R 5% (MPOB#Ui# 344, ~— 7 ¥ v 7%
14.MPOC®CEOQ), 7J ¥ 75— a3 v 2% 2 #: (FELDA,
Sime Darby). HR&@f 1t 4 v ¥ 2 —%1To70 §
ZREM 1. MPOBM#%, B X U'National Library (2T
B SOk, MRt R e EOBBIZ X B PRICH T2, I
SOERE I, DT THE T 58— 2R IC BT 51k
BES A OB VT AT S s Sz,

3. & &

3. 1. N—=LGHEZE/N) 1—F 11— D&REE
FANVNS—2iEbEbEx L -V THETIZRL,
19 ALV T 7 ) A 2 B R LA E N RO M
WTHb, L= T THANIN— 2 DOARIEN L GEATE
BB I N/=DIF 1960 4 Z2 W E7-EHIP L TH b, TOW

I3, T4, 857 SO —RE SRS > S DA
FHDOEH)ETHIL— T THEFFEDOLMILBOENH >
720 TOBURO T T/8— AT EEZ 20, I
£ L7260 60 4E4%, 70 4E4% %58 U TN R fE B X OE &
FIEITAEPI 20 % HI RO BV REFR TR L, €0 204
DOEIZZNZN19H5, 28 AR L T B, 804ELIC
A DA — R 1ZR R LT 2 00, bl &k EEFEY
10% # WA B EWR—ATHEEZIRKLTETWAH, 90
AR HHE IR ORI 5 25, LA %
D D L TIEFI 5 BRI OMPER— A MR L TE 12,
I, REh, 7k, b al e,
aaFy vl AV —=TM%EL L OBBENGEES 5. £
OHFT/N— 25T, AR, HERILIRAKTH S, K
WiE D EFE R OWER % Fig. 1 22 SRS 50 T OfHET
PSFUFHTTRE 72 2018 4Ef 25Ty 28— A A 1Z 7,200
HNVEBZIMRE I MVOEERYHEL, RISk 0D
5,500 77 b Y ARG, #2,500 75 b ORIz, K
1,900 /T b DO Eb ik &ETH B, Bl pER
E. SIETEIEFZEAEHEZ TRV, Fig.l 255 AH
N5 BERZEVCIRIE, Z OO Luwililid e ok
Thbo ZO104EM T, FPMIRIZHR 4 B O A4 o =AML
KL7e LadEORE;E, 78— 230 & Ko A4 e
RiZEoTHbNR TS, HIUSHHFRTEZ M & v #l
HAB, N=2iMEETETHEAIN TS THA ).
IX— NIMBAEEE S L, FRRE A SR, L F TlRIA VN
Ja—Fo—ri2aE L, EHARSHAEROm T L
— U TRFICKE CHEBL TWw A, 2009 41278 — 27

(,000 tonnes)
80,000
70,000 o
Palm Oil /
60,000 ,//’//‘,/”/‘\\a
50,000 // /-/./.
40,000
30,000 .
Soyabean Oil .
Rapeseed Qil
20,000 »
£ ./ .
::::::::::f/*~*—$~*/I/4/*—*/" Sunflower Oil
Butter
A g —— =% -3 o ¢ -0.0-9-9: 5 S & g-9-9- 2
Tallow
1995 2000 2005 2010 2015 2018

(source) MPOB, MALAY SIAN OIL PALM STATISTICS (various years)

Fig. 1

World Production of Major Oils & Fats 1994-2018
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Fig. 2 Versatility of Palm Oil & Palm Kernel Qil in Food and Non Food Applications
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Table 1

Export Volume & Value of Palm - Based Finished Products: 2010, 15 & 18

(,000 tonnes and RM million)

2018 2015 2010
Volume Value Volume Value Volume Value
b/ b/ b/
@) (b) (b)/(a) @) (b) (b)/(a) (@) (b) (b)/(a)
(1) Shortening 191.88 618.0 32| 18043  570.75 32| 21439 665.5 3.1
(2) Soap 148.29 701.0 47 7752 356.85 46 30.75 108.4 3.5
(3) Vegetable/Dough Fats 117.81 669.4 57 6582 230.86 3.5 44.80 165.0 3.7
(4) Cocoa-Butter Subs/ 44.65 306.7 6.9 2820 199.36 7.1 41.86 247.9 5.9
Equiv.Replacer
(5) Vegetable Ghee/Venaspati 4332 151.3 3.5 4344 152.96 3.5 39.14 134.5 3.4
(6) Blended Vegetable Oil 34.87 106.6 3.1 11.64 56.87 49 15.64 56.1 3.6
(7) Margirine 23.62 103.5 44 24.65 97.51 40 18.18 67.4 3.7
(8) Tocotrienol/Carotenoid/ 0.84 55.9 663 0.16 30.64 196.4 0.003 0.4 1333
Other Vitamins

HOMBOEMEAMH SN T VB, BLREZ LI,
— A3, X— AR E ST EFshTwnin”, o3
— DM DA 1 7 P SE AL FE AT AG S 7z DV 2 kA i
D170 FLNCA > TRLTH Y. BEET7 I, ¥ =
— =Y TR EOEMMAT OREIHLTH 720 18—
LMD EFEIIER L & 0 2 M0 75 B R OEER S g
DDIF 1980 ERICHE S THh O TH D, TOEHDPS, F
Lo 3 VEM oS A Ml b 23 B8k & g 7= o 72
B IAIVITRL, ALY a vy 22X o T o &G
L7z_bar I VoffFe LT, & SICIZRENE~D
MLOEmEDAERELT, A L7 I W AAOELDE
RINCEE > TR E AT 5. 2O X)) efkfEom
Ty A LA 7 I A NVEMOBh T, EAIE L2 T
X HALBE S ECEHINIR & L CoRHILR O R TR S
72,

3.2. 1. N—LHOBERAMRHEZZEZIEL/ZPORIME
T

28— NI EE L ORI 7225, A TR X9,
BUE, MRCRed AR - HERDPSZ WRWME L 2> T
Wb B HIERENE & B 0%eE LR A S — A0
DOEFBESTIDOFRTH S0 T NHHWMBEFIH O 2 —
—FEICEEO N, K% SIS 2 o R i
AT AT, BEICHAPIERL Twvs 7z,

L2 L7250, 73— 2O FHIERAMEAGEPLIC EA T
Vo ZZIRTIE RV, ORI FIHERE D . HisH
DIN— LMD FIUIZEVRAATHLZIE, FREBEETS
BECHHETIANST =< Y ZADENEMETH 5
CLEI-HF—REICERLTLOILESDH T2, T L
=37 - = AOA, EEH LS BRI & 3
IR L7236 8 — 2O T) 2 MR ICEfA L, 22— —1l

DEIRE G EDIF TV olz, ZD720IIY L — ¥ T OB,
e, ERBREOIL S B NEFERTH o720 22T
X2, TPORIMETIVIE XM L 9o PORIM (Palm
Oil Research Institute of Malaysia) & 1%, 1979 4EIZ5% .
SN2 — 2B O FERIFE IR L L 72~ L — o 7 BUFT
RO TH 5 (2000 4F12. MPOBIZEH) » LLTF T,
ZDETNOWELEZHNT %,

PORIME 7V, ELEF2IET 2 MM by
DS B = & R FEAIC, i TR R/ 8 — Al % 56
DA, OMBICARET 2 THHAEZILT TN LW
ETNTH D, TNERTHEMLHE LT Z 5D DIAIR
THhb, FAIZ. MIRETVHY) ZERSLTHET L0
— R TH LA, POTIRICIEFICTRIMbNTE
720 7205 FRIBEEMLEOH TARZRATEY, £
W8 =2 MDB AT B/ D - 720 73— HIMA ik D
BICAHMEEMEIETH B 2 & 2R T 729, PORIM X
Wil R WFFERRSE & il FEBIICE DR EE /KL Two
720 PORIM OFiAfrF &, 78— 2 A O etk & 5 it
RO —F— B3I RE > TY— MO F A% FF
A MPATADRD UL Z N2 WTEFTICEFEL G > THEG oK
RAZD %1 720 P&G R Unilever % &SGR 2 AR
>3 & OILFEHIFE D FREICHELE L 720 73— 23O FIHIL
Kk, 20X %l 2 805 L BN R~ —7r 7 4 ~
TIEBOREEOWMWTH B Y, M, EFEM, ~—F
Yo, Faalb— MERL N BB SRl L. WiEE
AT 2H5W5HMIBNT, AERO T — R LABROR
AT HNTz0 FEENZ O L ) B FERLEIIICLD
MY 2 I L T 72Blid~ L — 3 7 D8 — A pESER
HORATHY, PORIMEF N E LTHEHIREDINOT
H5

—194 —



3. 2. 2. PORIMEFI DD Cosmetic Application
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Table 2 Cosmetic and Personal Care Ingredients and Their Functions

increasing the water content and

maintaining the flexibility of the
skin.

Humectants/Moisturisers - substances

that arehygroscopic. They are often
molecules withseveral hydrophilic
groups, most often hydroxyl groups,
which have the affinity to form
hydrogen bonds with molecules of
of water. They thus reduce trans-
epidermal water loss from the skin,
making it soft and supple.

Rheology modifiers - substances added

in small quantities (<1%) to modify
the rheology (flow properties) of
the products, which must, according
to consumer preference, be of an
acceptable consistency.

As the rheology is modified, these
substances are also known as
rheological additives.

Fatty acids

Fatty alcohols

Esters

Triglycerides

Polyols
Amino acids

Miscellaneous

Natural organic
polymers

Chemically
modified
polymers

Synthetic
organic

polymers

Mineral
(inorganic)

Miscellaneous

Definition Category Examples
Emulsifiers - substances, which stabilise Anionics Soaps (sodium stearates, sodium myristates),
emulsions by increasing their kinetic fatty alcohol sulphate (FAS),
stability. They are also known as fatty alcohol ether sulphate (FAES).
surface-active substances or
surfactants. They possess both Cationics Quarternary ammonium compounds.
hydrophilic and hydrophobic
moieties in their chemical structures, Nonionics Fatty alcohol, fatty alcohol ethoxylate (FAE),
and have an affinity for both the oil fatty acid exthoxylates,
and water phases. monoglycerides (glyceryl stearates),
polyglycerol esters, sucrose esters.
Emollients — substances that soften and Hydrocarbons Mineral oil, petrolatum, squalene, squalane.
soothe the skin. These substances
have occlusive action, i.e. they Lanolin Lanolin oil, lanolin alcohol.
function as a barrierto prevent derivatives
trans-epidermal water loss, thus Silicones Cyclomethicones, dimethicones.

Stearic acid, oleic acid, linoleic acid, isostearic acid.

Cetyl alcohol, stearyl alcohol, cetearyl alcohol.

Isopropyl myristate, isopropyl palmitate,
octyl stearate, jojoba oil .

Sunflower oil, cocoa butter,
caprylic/capric triglyceride.

Propylene glycol, glycerine, polyglycerol, sorbitol .
Hydprolised proteins.

Urea, lecithin, aloe vera, lactic acids.

Carrageenan gum, cellulose, xanthan gum, guar gum.

Cellulose derivatives, e.g. hydroxethyl cellulose,
methyl cellulose, carboxymethyl cellulose.

Carbomers (polymers of acrylic acid).

Clays, e.g. hectorite, bentonite.

Salts, fatty esters of long chain, polyglycerols, waxes.
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Table 2 Cosmetic and Personal Care Ingredients and Their Functions (Continued)

Definition Category Examples
Preservatives — substances added to Acids Benzoic acid, dehydroacetic acid, parabens,
products to prevent the growth of sorbic acid, salicylic acid.
or to destroy microorganisms that
may destabilise the products Halogenated Bromopol, chloroacetamide, cholorobutanol,
or create a health hazard. compounds dicholorobenzyl alcohol.
Alcohols Benzyl alcohol, ethyl alcohol, phenoxyethanol,
dicholorobenzyl alcohol , batyl and chimyl alcohols.
Quats Benzalkonium chloride, polyquaternium.
Monoglycerides Monocaprylic (18), monocapric (C10),
monolaurin (C12).
Sunscreens — active ingredients used Chemical p-aminobenzoic acid (PABA) and its derivatives,
in sun-care formulations to control Sunscreen cinnamates, salicylates, benzophenone.
the amount of UV light penetrating
the skin. Physical Inorganic pigments and minerals (talc, kaolin, mica),
Sunscreen inorganics (zinc oxide and titanium dioxide)
Plant extract Active Vitamin E, carotenoids, cammomile, calendula,
Ingredient tea tree oil.

(note) Items indicated in Italic are not derived from palm and palm kernel oils.

(source) Ismail et al. (2011)
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Recently, odor-evoked nostalgia gets a lot of attention from the field of both social psychology and psychological therapy,
since it has positive psychological functions such as mood increment. Thus far, however, the precise neural mechanisms have not
been demonstrated. We hypothesized that 1) retrieval of nostalgic memories have rewarding value and is associated with ventral
striatum activity, 2) nostalgic odor has physiological effect and is associated with hypothalamus activity, and 3) the combination
of nostalgic memory and odor has synergistic effect and is represented in the hippocampus as the interaction. In the current study,
we addressed these hypotheses using functional magnetic resonance imaging (fMRI). Sixteen right-handed healthy older adults
M =68.8, SD = 3.95) who have normal olfaction participated in this study. Before the fMRI experiment, participants selected
two nostalgic and two familiar odors and were interviewed by the experimenter about the autobiographical memory relevant to
each odor. There were two factors (memory and odor) with two levels (nostalgic and familiar) in the experimental task. During
fMRI participants were asked to remember each memory cued by short “title” which was created based on the memory interview
and rate the vividness and pleasantness of the memory remembered. In the behavioral level, there was significant memory*odor
interaction in both vividness and pleasantness. In the neural level, as expected, we found significant 1) main effect of memory on
the left ventral striatum, 2 ) main effect of odor on the hypothalamus, and 3 ) interaction on the left hippocampus. These results may

suggest the neural mechanism relevant to the role of nostalgic odor on the reminiscence activities.
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Investigation of the neural mechanism
of reminiscence using nostalgic odor
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The world cosmetics market is increasing year by year, and overseas there is also an increase in men's cosmetics. However,
the men's cosmetics market has been sluggish in Japan. If this problem could be solved, the cosmetics industry in Japan would

expand dramatically.

In this study, we take advantage of the characteristics of our students (the number of male students is large, there are students
of a wide range of ages from 15 to 22 years old) and the faculty in different fields (Department of Chemical and Biological
Engineerin and Department of Business Administration), He worked to identify problems with the spread of male cosmetics and
to develop cosmetics required by young men. In this paper, a prototype hand cream was synthesized using oranges produced in
Yamaguchi. We conducted a questionnaire evaluation using this prototype hand cream and two types of commercial products. The
evaluation is conducted in the form of a questionnaire with five-point scale, mainly for those aged 15 to under 20 years.
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Study of the young group men’s cosmetics
by the different field fusion

Shiho Hirohara

Department of Chemical and Biological
Engineering, National Institute of
Technology, Ube College
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é 6| 5.7 27.6 47.1 17.2 0.0 | 6] 18.0 36.0 26.0 24.0 0.0
Hl7| 23 32.2 41.4 19.5 2.3 H{7| 14.0 36.0 26.0 24.0 0.0
8| 10.3 21.8 21.8 41.4 2.3 8| 6.0 16.0 22.0 50.0 6.0
9| 23 14.9 47.1 27.6 5.7 9] 2.0 22.0 58.0 14.0 4.0
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Objectives: To investigate the effectiveness of make-up therapy for patients with facial nerve palsy.

Methods: Seven female patients with facial nerve palsy who received specialist make-up therapy were enrolled. The objective of
the make-up therapy was to obtain a symmetrical facial appearance.

Results: Overall score for the Facial Clinimetric Evaluation (FaCE) scale was significantly improved after make-up therapy. There
was a tendency for symptoms of depression to be improved among patients after make-up therapy.

Conclusion: Make-up therapy to improve the symmetry of facial appearance could afford a non-invasive and low-cost treatment
for patients with facial nerve palsy, especially in terms of patient quality of life and psychological condition.
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Make-Up Therapy for Patients With
Facial Nerve Palsy

Keishi Fujiwara
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University
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Cosmetic studies have drawn many attentions not only in beauty business but in social psychology field. Previous studies
indicated that wearing makeup can increase an individual's quality of life and decision confidence. However, it remained unknown
where in the brain represent these makeup effects, and how social information such as majority or minority impacts decision
confidence. Here, we addressed this open question using fMRI. Students who wear makeup habitually participated in the study.
The experiment was performed on two different days, once with and once without make up. In the fMRI scanner, participants
engaged in commonly used binary decision tasks and provided a confidence rating regarding their decision. We compared the brain
activation related to confidence both with/without make up and with/without social information. Behaviorally, decision accuracy in
the discrimination tasks did not differ across conditions. However, decision confidence significantly increased both in the makeup
condition and social majority condition compared to no-makeup condition and no-influence condition. In the brain, at the time
of the confidence rating, we found that medial prefrontal cortex underpin the decision confidence and basal ganglia-prefrontal
network enhance this confidence by being social majority and waring makeup.
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Neural mechanisms of social utility by
wearing makeup - fMRI study

Juri Fujiwara

Fukushima Medical University School
of Medicine, Department of Systems
Neuroscience
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A homologous model that converts the surface shape of a living body consisting of a huge point cloud into a small number
of parameters (principal component vectors) reflecting anatomical features. In this study, homologous model was applied to the
morphology of the facial surface and jawbone and was used in the simulation of oral and maxillofacial surgery, especially jaw
deformity (orthognathic) surgery. From the aimed facial form assumed in advance, we tried to make a prediction model for hard
tissue surgery for each patient.

Prior to model creation, the reproducibility of anatomical landmarks of facial soft tissue was verified. The subjects were 10
healthy adults. When reproducibility was examined using ICC (intra-class correlation coefficients), 11 reliable landmarks were
confirmed.

Based on the CT data of a healthy person (TY), a homology model of hard and soft tissues with 3187 vertices was created as a
hybrid homologous model. Using this as a template, a hybrid homologous model of jaw deformity patients with facial asymmetry
was created.

The difference between the hard tissue morphology predicted from the amount of change in the jawbone calculated from the
aimed facial form of the soft tissue, and the actual post-operative hard tissue morphology had a difference of approximately 5 mm
in the mandibular ramus and the lateral part of the chin, which remains asymmetry after the operation.

The result-oriented hard tissue simulation for orthognathic surgery obtained from the aimed soft tissue morphology was useful

for planning surgery and discussing postoperative problems.
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Result-oriented simulation for maxillofacial
surgery using homologous modelling
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v 7 + (VECTRA Capture Module, Canfield) THlj{§% =

—217 —



XA MY —MRRERE Vol. 28, 2020

X1 HERETFILOFES

WL L, gy Yy 7F vV 7 b7 27 (Mirror”®
PhotoFile”, Canfield) % H\»TSTL (Stereo lithographic)
RN LT T — % & LCTHRAF L7z 185z
F—=7 2 MFEETFTVEEY 7 by =7 (HBM-Rugle, A 7
A 7Ly T2T) Y7, AR R L, BT — 5 L
2 BEOLMESHEICL, UTIORTHHYN T~ P
—27E26058 (O bEANBMERLT Y F—2129% 18
M) ZFEE LTy PLA(M2).

Tay My AEHIEIEE—AmE L, ehEn 1 ER
D EoOMBZ2TCr3m7ay b Lz, TIIHEE 20 H,
2 EE3MAE, 1HHEE3IMHEZNZNICEIT S MR
HEAE LCH—MEIRNS v K= ATRRIRL,
B2 WE UZze SRS O T3 O ET A IBEIZ I ICC
(FRNHAIBFR%L. intraclass correlation coefficients) % $%H
L7ze EARBERD T Y Fv—27 9318 2D\ Tid,
EAENZNIBIT 5 H—BATENI BT 5 a1
A LT3 S & ZEHI R o P B & s L7z, et
EATIZ TMP® (SAS Intsitute Inc. Cary, NC) # H\ 72,

2. 2. MT7VYyRHERETIOER

CT #o \ZIUN R AR B e B NICERE LT %
Aquilion (¥% /Y AF 4 ANY AT LX, KHE) %
A L7z Wi B2 ML CHIOs &, FHEE 120kV,
BRI 100mA DM T o 7oo PFZHEHPHIZ, R 4L
POEFETOHMT, REHIRED T 3cm DHPH T,
AT A AE 2mm. 7 — 7 VEBEHE 3mm/sec THE L
7oo FEEIEETIE AT A AE Ilmm, 7 — 7 VBB HE
1.5mm/secs & P AMNETIEATA AE 2mm,. 7—7
VB 3Smm/sec THog L7z, REFHEIE 75027
)V b (FH) 1 % H v, ZUSSEAT 2 Wi <R L 72,

T NOWEE 14 GEH) Ofsgh 54 517z DICOM
7 — % % Mimics (Materialise, Leuven, Belgium) T 3 &XJC

M2 #REELBERIFENZ S K —7

W54 L. 3Matics (Materialise) TSTL 7 7 £ MIZZEH L 72,
HRALRE R & IS MRk DO TN ZENTSTL 7 7 4 V&1

% L HBM-Rugle TIEM $ % 3187 £ THI5IWwTTF 7L

—bFELAK3),

2. 3. EEFHNHEEHOMEEMRBIED I 2L

—>ay

HIFE 7 IOVXTE R R ARG 2 Ff o TV b 728, #4545
7 MVENESLZEWNTE D, WKL SKMHREORISATE N
TenA 70y FHEEFVEHVLZ LT, BALDPDT
DM R IGHLER O A E 7V AERL T & AUE, ATAT Rk
RO 7 IOV % MRTEAKR O E 7 VT 5 2
LA X D MREAERO T T OVAMER TE % (K 4),

3. & X

3. 1. HEEFIEMICHELERIZHZ > NY—
I DWEIL
ICCIZ B 5 FFHIEE 0.40<ICC<0.60 % “moderate”
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X3 NS Ty KEREFIOF>TL— b

0.60<ICC<0.80 % “substantial’. ICC>0.80 % “almost
perfect” & L. “almost perfect” Z BB EH WS ¥ Fv—
7 b L7ze AMGEIZT, N, Ps-R, Ps-L, Ac-R, Ac-L, Sn,
Cph-R, Cph-L, St, Li, Srni¥ “almost perfect”. Pi-R, Pi-L,
Prn, Ch-R, Ch-L, Po & “substantial” Cd - 72 (# 1)
VIBEoffseic BT, MEE T ML % 720 OfRE

B9~ K<—2 % “almost perfect” L fIE &Nz N, @
Ps-R, ®'Ps-L, @ Ac-R, ® Ac-L, ®'Sn, @’ Cph-R, ®’
Cph-L, O'St, A'Li, @W'Srn ® 11 HEF5Z &2 L7z (1M5),

3. 2. HESMBABFEISOEME# I -3

EFIEMBREOLLE

BRTIIER R 0T A 0Ek 0 Bk (HEOKREN S I
THEOBEERAZHL) CTRMEm L 72T EBRICFE
o7z (K6) MisEHIcB VT, HEES A S MR
WREEER L (M7, 20, FMEETEL EZEOMHE
HERREOZEZMBERE L ChH I~y Vv FFRR L
(K8 &2 A, LFHE. FHMAIM., & M FA MG TED
REWTEDPHOLNE R 5720 2O EIERTRMIZB VT,
HAHMIEREOWUFEICESTE B L, BOBHELSAELT
W2k ERY,

4. £ %
SHEE OTE T, FFICHETAED AT IZ BV T S

X5 MHEEETIMEICERT 3EEIFNZ > FY—7

R OIERIZIT & A EEFIDHOTH D BE R IR
DYFEIZEHLIDBBIPNT VD, ZHIIERE LTUKRD S
REILETHLEEDNLY, BRLEEI-NOLDOTH
5bDDEL LPNATEEERER & O S D255 WiIRN
BIAET Do L DTN 2 BN IR TR & 1 5 FHZA T AE
DIEHFETDH Y\ Wt OBHBARROLREIZE L TIZIEMEZ
THIIWETDH 250 HAEDOERFKR T, BROTFIIIMHR
D—HINIROEN L Z BT EALETH Y FERFIERIC
LT To2PMETE T RVorBIRTH S, iEH
ZBVTIE, WD Y I ab—va YEDPRIES N,
TMENTVEEDEH L0, WINDBFOREEL T
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1 FEIAFNT > FY— 7 OBRMEDKRIER

BRI SAFERE (nn)
ﬁ T F—i 1t _ gnd 15— g gnd _ ged ICC ﬁﬁ'fﬂi

1 N 0.20+0.09 D24+ 0.15 026+ 012 1.00 a.p.
2 Ex-R 1.06£0.09 1362067 072048

0.54 m
3 Ex-L 1.16+1.19 148+ 117 0.52%0.26
4 En-R 0.58+0.30 138X 0.70 1.43£0.84

0.51 m
5 En-L 0.43+0.31 152+0.55 152+ 055
B Ps-R 0.97 £0.50 1.11+072 056+ 0.43

0.99 a.p.
7 Ps-L 0.94+0.41 1.29+0.57 1.00£0.75
g Pi-R 0.94£0.53 1.09%0.84 1.07£0.83

0.7a 5
g Fi-L 0.84+0.47 165X 0.67 1.25+0.78
10 Or-R 2214121 173£1.25 128+ 054

0.53 m
11 Or-L 151+137 205+ 135 0.BE+0.56
12 Prn 0.35+0.21 0.61%0.40 0.60+0.23 0.77 5
13 Ac-R 0.75%0.31 D761 0.47 0.76%0.47

1.00 a.p.
14 Ac-L 0.79+0.53 1.00+0.43 057036
15 Shal-R 0711028 070X 045 050+ 0.41

0.58 m
16 Shal-L 0.78+0.45 0691043 111+ 056
17 5n 0.62 £0.39 0.61£0.73 050+ 0.49 1.00 a.p.
18 Cph-R 0.57£0.31 0.82£0.27 0.65+0.32

1.00 a.p.
19 Cph-L 0.85+0.50 DBEX 076 050+ 0368
20 Ls 0.60+0.24 054+0.22 035+ 0.27 0.58 m
21 St 0.42£0.15 D461 0.26 0.43%0.21 1.00 a.p.
22 ch-R 0.57£0.28 138156 128£1.45

0.68 5
23 Ch-L 0741041 150+ 0.82 151+ 0.85
24 Li 0.56+0.36 0.70+0.43 0B85+ 050 082 a8.p.
23 srn 158+ 181 1.25+0.78 180X 175 1.00 a.p.
26 Pog 156+£1.00 1901068 2200099 0.76 5

m - “moderate” (0.40 < |CC 2 0.80), s - “substantial” {0.60 < |CC = 080}, a.p. : “almost perfect” (ICC = 020}
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B6 BIEQKE D SHEEDBEEE % /- TFilT £ 17 - /2 EBEIFMTFES O ilTF1 %

K7 3Ia2lL—23 ETIVEERBROMEREE

Yo L. ZRUICBRT 2RO H 2 Pl 50 TH
5V, Hto Ty WRHERO B 2 result Z M E L2
MR OBEAER 2T 2 2 L 3ATRETDH - 720

AR, AR IR Z HFE 7 LT % TR S
. K2 KD © 7 5 5 A I AEB SO L 72 H o %
FGA=F (ERHR7 MVIEHRT LI EICED, ThF
TATMBETH o 72 AR ZWITIROFE T 25T & 5 &
o2, bivbiid, 2 OMIEEF VALHAN % 5
BRI OTEEMRAT IS L. FTHEE2HAET VLT 22 L
X 02 EO R BREOERILZTRICLAZY, 85
2y BIHERE T — 2 OMFEETMEICE ). T E TR
SO 25 Wil % i & L IR RE 2 FH ik 2

X5 hotz?

ARWFFETH 2 I E T VALEA I H A TR S 2 d
O (M) i SEHAM A WEFERT) TH D . HHEITOEFEH O
BIEIRIT & A L, 4R, BEEZAGFIZBWT, 2o
[FEFNVAEBEIH SN2 DH 505, WHFRO LERE)
w2 SRR (GHE) OBEMRAEZ I 2L —v 3§52
L, TRICHEEEEOTRTHY ., HETFEZIGH L
My Iab—a VEEERLI, BRI TORMD
AAFIFEAERL, CORRBOMFAETY ¥ 7 Hili%
EHLZTM Y I 2 L— 3 VIdMAIm 25 s Bbh s,
Nl (= QYN 2 TN i | ] e Al 2 e o2 1 A S s [ 1]
RIS L22FRIZIE E A % L RS BHADW R
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M8 Y3Ial—2areEBREDOMEMEDE

e LT, AFRICK D FHERIED A O3 HE - 3
BRI OB YRR TR T OER Y I 2 L — 3 U~k
AR s s, 2HICED. L) FPaEoEWFMNG
WO RIS B L b s,

TR W R E LCid, M TV T 04
AT —F I EN B 720D, ToA—Yarixe, 8
HERAOISHPHFE SN S, F72. HETRIROBENE
{bIC & 57— 2 ERTIESIEIC X 25T D W hE &
The TOZENL, TYFIAT YV ITRIARA IO Y —
GEICBWTLEREERAVHFTELbDLEEZ LN,
Lfld, BN & B RO ICERE ERH L, X0 IE
ey Ial—a yRTE5 L)L ED, HED
BRR TOMHIZO R VwEE L TWD,

(51 FA3HR)

1) Moehlhenrich SC, Heussen N, Kamal M, Peters F,
Fritz U, Hoelzle F, Modabber A. Influence of setback
and advancement osseous genioplasty on facial outcome:
A computer-simulated study. ] Craniomaxillofac Surg
43 (10), 2017-2025, 2017.

2) Mochimaru M, Kouchi M. Statistics for 3D human
body forms. SAE Digital Human Modeling for Design
and Engineering Conference 2000-01-2149, 2002.

3) Kouchi M, Mochimaru M. Inter-individual variations
in intra-individual shape change patterns. SAE
Digital Human Modeling for Design and Engineering
Conference 2006-01-2353, 2006.

4) Kouchi M, Mochimaru M. Simulation of the body

shape after weight change for health-care services.
Proceedings of the 3rd International Conference on
Applied Human Factors and Ergonomics 217-222, 2010.

5 Allen B, Curless, Popovic Z. Brian The space
of human body shapes: reconstruction and
parametrization from range scans. ACM T GRAPHIC
22 (3): 587-594, 2003.

6) Kato A, Kouchi M, Mochimaru M, Isomura A, Ohno
N. A geometric morphometric analysis of the crown
form of maxillary central incisor in humans. Dental
Anthropology 24 (1), 1-10, 2011.

7) Matsuoka A, Yoshioka F, Ozawa S, Takebe ].
Development of three-dimensional facial expression
models using morphing methods for fabricating facial
prostheses. ] Prosthodont Res 63: 66-72 2019.

8) Inoue K, Nakano H, Sumida T, Yamada T, Otawa
N, Fukuda N, Nakajima Y, Kumamaru W, Mishima K,
Kouchi M, Takahashi I, Mori Y. A novel measurement
method for the morphology of the mandibular ramus
using homologous modeling. Dentomaxillofac Radiol 44:
20150062.

9) Yasuda K, Nakano H, Yamada T, Albougha S, Inoue
K, Nakashima A, Kamata Y, Sugiyama G, Tajiri S,
Sumida T, Mishima K, Mori Y. Identifying differences
between a straight face and a posed smile using the
homologous modeling technique and the principal
component analysis. ] Craniofac Surg 30 (8): 2378-
2380, 2019.
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545 30 WIS - A

AL it {1

(AF—Yarar77 Ly AHRE 2019411 H 19 H)

YRV — MWD

WK SRR - B%

WwowE A

BL-wbE

1980 AE W TR RFEBEIR PRI IER 215 T o, TAVD - J—ATTAY Y RS, HERFA T, 1991 457 & i i Ik 7 K
AR EAL, TORITEITRIT. ZOM, BRI RFEARR, BPREEMT. 2018 4£70 5130 sUR S A B, BUERT
BRI R, B RV =22 FM LN T Y 7 FIN) =2 2T ADORETE L DREFEREINTEONT T,

< WP SR YkaES, VR Y — A
- FOMb 2016 4RI HARSEESE, 2019 4EI2N 4 28 (Bangham Award) % %8

I—t—IAX M T —WRBFOFE 30 BEKE - BHE
RICBHEVLZE, LEHHOEER T WZEEL T,
HOALHITIET, FARH, MHOBKEE TR S
NFLESA, BOTEH) TS VET,

SHIE. [VARY —LWfE0EI 1L v ¥ 4 MLV TBEE
LEETWAZEET, HEIAX bu Y= 2EBfRE
PHLNEFRFAN, SFTRoTELMEIIODVTALE
FELEETWREE - E v T,

BEATHELOHOZWERB VTS, FFTVERY—
AP OVTRHEICBREHTL LT, VARV —AHHk
HRIEET NV, ENHLHDDSF ¥ ) TANERS>TE /DT,
DDS (EWREET AT L) OfEHOICBIELLzWwE
B F 9, DDS OHEBENFFED & IR > T 5 0 WL,
FDOMREETR > TELILEEZBHELLIVWEE STV E
Fo IALLKBHCIEHLET,

FFTVRY =220 T, TNREBEZALBAATHL
PZEEWETA, AREIRY YREEZFRLICTETHET,
ZO) VIREEN-> TETKRTEET AL VRV —LNT
EEY. BEETHMADPHY I L, AF)ADNYIT L
A 1964 FEIHRE IR Z I > T & T, AHEELR &R
HE2OMLKICBE LA, “EHBRARZZEDS
L TY, ZHBEARZ TMEARATE F L7225 RO,
CO/NRIZA F  EKRBEOD OBAF SINEZ L ERD
F7z720, VARV =20 HADFI, 19654 L L vwb
nCTwEd, VRV —=20H2ik, SUV (Small Unilamelar
Vesicle) EFFIEND/NS VKLY RV —2h 6, 1<4
J7URA=F = HVWETOREL—ME) RV — L0 1
LUV (Large Unilamelar Vesicle) &\ o>TWE§, FIrbd
LIV LRELRLZERP) RV — LMLV (Multi Lamelar
Vesicle) EIFENTWBELDOHH ) T3, 23— —TLURIIC
WOHNIMLVOEBEERENWEDT, 2556528 EILT
Wz72n7ziE ) RV E Bv F 9 (https://www.kose.cojp/
company/ja/research/secretstory/liposome/) o

Lo b REVHODBHLNE W) &L ADBT XD A~E
FLTWLEIL, 107 /72— D Eoihwik

SONTELIEWDPYFE L BTV AT YT 7
YHEDT, VXA TYIIURY—L (GUV) %0 Z T
EETwZnTtunEd,
WAL EDI I Nt wnwy &, VRV —L%
fESNZFT, 1 I E & 8aT, EE O Ef
T CHR L SN/ Sl b D TY . Aot
Ao L Z2, mOEE5. mEEYS T2 TE T, Zhas
BARABEGF S L ko TwoT, U VIREIZE - T,
YRV —=LBIz0Rb Do TET, ZOHITHKL LD
DEBDALDOT, RNAE»ZBED, ThEGOIE
THHI)I Vo TWET, TNXDAEIT, 1924 1T 43
=V UBATENR= R LOREL L GEOT,
HFLZEEVET, ZOLH)RLETAPH L, ALY R
V= LEERBEOETFVE LTHOWIE 2SN TEEL
720
HADZEx2HFTDWoTHLLINRVTTH,
HHIZ1975FICREEFELE LN E D, 7441
HERIBTA-72E X123, A NoRETRBONE L

.\..'
.-/

o—

[ =

¢' . \% Hydrodynn.'nics . al
e A
7RAnAsiR N

uv

o

.
.

e

Aerodynamics

Cy

0~ Small Amphiphile
Q= Phosphdlipid

1 ESENEEVURY — LRI
N A LB OREELBFHTAHEE (1979 F) TER
Bangham A.D. in “Liposome Letters” Academic Press (1983)
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B, AR =2 ER o TVWERATL. ZOEFE
i 1972 FICHIEIR VT oM T, 5 BIZHi LW EHE
LEBZPRFE->TRONTE Lizo IROEIZR>THh D, 72
ATEATETT I SN S X 912k - T, 1975405
Hich EE=RAErEON T, £ L THBIEIEEIES
WIRERB Lo ALY F L7z, 2oL &, H LA
TAVHDTY Y MY RFEEY MIVAL AT, FBlIEDNRY
HLELOERTOF V AF—HELrb) Ry —22F 5
TgoTELEZATL VRY — 2 OEGF R
TH B ELEICOWT, XY RV — L322 15D
HZ LT T L7

B, URY—2NIERBEETFT VL VWS ZETVRA WY
Al lxRNFE Ll FIF—DT—I TR L%E
—OBFBFHLLET, BT AL T AN ED, FOMN
HVABRTANVADD Y T, IBREGEREITY A
VARDH Y F5, BaarRI T4 VAL ZoRoL
CAHWREZ vy Bln, G CEEBTAL) Ry v
IR HY FT. BB WTEREERZTOES ) &
WHNTWETH, TOEHITEFLZERAEbRroTnER
ATLIze Z U BEEMoETT RS, ZOMTIESE
DRI 1\2H B & VNI EIEA D L F NI BN H
HLTWT, Uy EPERICBELZREZTEEZ LN
TW2hIF T, FHIHEZ TV HRWIFEE bRV E L
B FADED— AT, HLEAEDZFIEZEZTHERAT,
F¥ o7 BORMGOMFFIEARBZLEE LTV EWVD
ZETT, THIZVEREY—ALTTIFRED, VRV —LAIC
TANAEDPIT T, ZHEERZTEANTHETA, 297
e, ZOUANADY VST EDE2 (F) DX HITRA

g

BICHFDHZE 2171 IVADIERTE
VAN -1

B2 BY9C4IMIVREVRY —LEE

YRV —LIZIAIVAD RS URE I

F9, TNETV =75 7Fx =) HIET, 20X
AZF VR TEN DB LS TREOBMTENLD T, R
RYRYERZFTH, WO T AV A 2 () DRE
TRLZZEILBRIETT, TNEYRY—2IInT5E, V)
EBY—AFIZTY TR HIHZ B2 LT, HER
EHE TG L TWA I EdbhrozhblFTT (¥
2)o

COEHCYRY =L ERFEETVE LT Z &
M TokeoNTVwE LD, ERUANIDDSF v )
TELTHZLZDOTIE WAL LT, FALZEDIETED
FL7zo THLZEBWE T2 DDS & i Drug Delivery
System OWE T, 2V, SERFER. L2260
WCEET HHAM T, SO L) EMAHIUE. PROET
BITEHIZS  d CTRIK 2A ) &L Bia & A IR TE
F L7

FEBIIE, BB E, LB, BB ISR ET
LEMELTIRED L) BDHODHLONTT A, EEEE
MEAEZLH00H Y T3, B35 F THEEFITLY
TELRPobDOERORGNTEL LI L, B
HLpReiizno Anshs, £z, WRIMEEM S 2 Ko
FIZ) FCERIENTELRETT, b ar b
=V REY Y =R EDMERET S &0, FEEIT - TH
WY RY — 22705 kA B HERH Y T3,
ZHEHIE, EHLNEV) LBEEQOLOUK T S0
WIEF LD DT, DAED X ) ISHEERL IR - 72
FTlit. XDDDSHAEETHAH) EEZ, VARV —L0D
DDSHi%E % hfsd 7201 T,

DDS®O VY RY —LHfFEIZOVWTIE, 7T v bFA—2H
TETCVWLRWELRDPEDPERTE R, T2
DUTTA, N F ALY EY -2 %
FRLTLUER, FAEAWAWALRADRT
Iy M=% TVWEF L7z, —DIid
1970 4£ 12 Weissman L2581 T RV
—LIEHEEANTE L 94V V=20
FIZEZ DK L Tw b & Tay-Sachs &
EDFRA BIREIC R A DITTTUINE D,
FIWBHEE AN RY =22 ANTDH
FhE, 94 VY —AOHRICEEIIRNT
BT NAE LI BESL D LIEDTZD
73 Weissman i+ T3,

WE)EYF A 7 £ F Vi, Singer i+t &
Nicolson 231972 £ 12 L TWE 971F
&, 1973 4E12 Gregoriadis [+ A58 o
THDSAKZ ) RV —AIZANT, Hid A
Hl &R A 5D OIS BIEZ RO TW E

Oku N, Inoue K, Nojima S, Sekiya T, Nozawa Y: Electron microscopic study on

the interaction of Sendai virus with liposomes containing glycophorin. Biochim

BiophysActa.(1982).

L7
RV — ZHFFED TV L O 24
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LONHY FL72A, FDO—2, ExtruderlZX B9 4 Y
VIOV THBALET, ShIE 74 VE —IZ—EDY A
ZDILDBZENTWT, TV RY =205 L2k
5Ty ZDYVERY =D A X% —EIMELTETT. &
NOFEIZENZTTIER LT, FIZIF100F 7 XA =% —
EMB0F /) A—F —DHF 4 ADFLICHET Z LT, TNT
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V—LWIZHE R EEANS L EIZ, BEICREBRE R ETY
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THET =t PRELPALRVOTTN, TNid
RI2JETT. MIZET I ARLF Y —VF 53, ThIEF
FUNEY VEVIHIPPAF R ETTINRED, 20X
BEPZS5b, YRV —2OhOpHE FIFTEBL L, &
DIZBKMEEDRHBLDOTYRY —LFEEBL T, PICA
o572 &I, pHA T o TV BB CIEEMICR > TE
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ErfiZANONET, ¥4 F A% BHHEE, HIpHE
LB e A FENRENET, TEYE—PE—
TA YT EMEND HETT, ThEfEo/zdid, Cullis
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ANTBE, BBE7 v Eov20WMBEFEDa YT Ly y
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FOE)LHENTEFTLLN, EHICHEATEREN
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K7y —%MW SNz EOMEHET, EPRAIETHE DA
WCHEDDLZLEDNTELHETT, ThaBICHPELET L.
EFANEMESEFICIA P aDT, HEYYRY -4
BETY IEA. PAMBETEHAMSATE T, MED
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MPH72F I AR Y — A IEEHERO MBS &
BHDFETUNED. EFHE RN L &I o8
FICWNENLDT, HEVEHEH Y $HEA, —H »°
ARIBTIEY) Y NEDPREEL TV RVOT, BEo7e 2
BBB, BAEITL L) EeREZONET, i
EOMARIEEEN N7 ¥ —D L FOHFET, BAEBMD
PFAEMFEOD ETCESTABELZ LR Ao TE L
% L CZ % Enhanced Permeability and Retention (EPR)
MEELE VS TWT T,

FE30MEKRE - BEXTZHEE [UKRV-LAREOHE]

2o, VRV = APELF Z RN THIUL, PRADS
HNEZEDEZAIEMELEAH L LT, Bl
MY RY — 2% Allen i 28R F Lz, VERY =2
ZRELADELH7201C, BROSHEREZHECED L,
Z D% T, Huangtit &, Jull —iESGEDLN, Ry 5L
¥ 271) a—)V(PEG) TYERY — 22575 L3 EL
MmziERIse vy 22 /ML FE L

F0EHI BT EETRELT, URY —=2HDBAICHL
CENRDLIPoTEE Lz, Tl AXHAERNESTH
wf\ﬁﬁm¢leU+J—A%ﬂof%ék HAD
EZAICWE-o-TEE T, —h BRI TRy

VA H?Hfﬁﬂqmi% EWVIHZETY, BADTA XZRE
Ly RUBPZLEDPADPKEL B ETA, COLHITHE
ST DBDIPNAKZ ANTBLLENC LI BRI L%,
bbb o TWnE L7,

ZDEHIBRILERY LN, HRTYRY —LANEA
PPAMTL X912 FEF Lz VARY —28% & LTt
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