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Polyphenols are plant-derived chemicals with more than or equal to two phenolic hydroxy groups by the Quideau
definition. These molecules usually have both catechol and gallol groups in their chemical structures, that play key roles in
their antioxidant and antibacterial activities. Inspired by this, I synthesized gallol-functionalized polymers via controlled
radical polymerization for the first time. The reversible addition—fragmentation chain transfer (RAFT) polymerization of
3,4,5-trimethoxystyrene was carried out using cyanomethyl dodecyl trithiocarbonate as the chain transfer agent. This
method produces well-defined polymers with a wide range of molecular weight (from 5.4 to 53.4 kg mol ') and low
polydispersity index (Mw/Mn < 1.3). Subsequent demethylation of poly(3,4,5 -trimethoxystyrene) yields poly(3,4,5-
trihydroxystyrene) (polyvinylgallol, PVGal). These newly synthesized polymers exhibit greater antioxidant activities than
widely used catechol-functionalized polymers based on the 2,2-diphenyl- 1 -picrylhydrazyl radical (DPPH), 2,2’ -azinobis(3-
ethylbenzothiazoline- 6 -sulfonic acid) (ABTS), and oxygen radical absorbance capacity (ORAC) methods. Given this high
antioxidant property, the effective use of gallol-functionalized polymers in biomaterials is expected.

1. #

FEtRAL SN OBRIREE N S, N A AHROFEM %
W7 BB BB AR SN TwD, RY 7=/ =N
(EOTLY/IOF NEE 2N ) A I AN [ = /Pl e A & (N
BN T ZAHEDILEW TH B0 Quideau DER Y Tl
RNV Tz /)= NERGTH22DEDT7 =7 —ike F
O % 32 RO 5 ORMTH 5o PURILIEH. Pl
SEVE, METEH & o BN ABE 220 004 <,
ANFZZOEWVEED LT, ZRMICR) 7=/ — V& i
HLT&E7, Bz I3, ERLEMBMY L LTopiiiks
Sy B LITRICBIFRY Y=y, T4 VBBV
RN BRB TR, BWORY 7 2/ — v o—F) %) R Bk
BIBUI2FHEE, HBICWEEN R, KT/ —
NOPRTE P EWE L XD L b 00, B4
RICELWIEWE L L CGEEBMEH 2 EOTWS, £
7o WEFBRTOEN(KY) 72 ) — )V O—F) 3L
PUBILW R E L CHICRAESINTWwD, £ 2A T, AL
FETHOLNE R Z2aULESThD, 72/ -0
PEKEEZEZE 2 DL TWNICETE R 72—V Th
bo —H. BATRETHWONS R 1Ll 10 2 -
ZEL, R 72/ = Vidwnbwa R) ~—TIld%\,

AW TIERY 7 = 2 — L ofb¥HsE (Fig la) 5%
HEBT, 2O TVhOEEWLZENVT 4 770y

il

Controlled Radical Polymerization of
Polyphenol-Inspired Polymers with High
Antioxidant and Antibacterial Properties

Hirotaka Ejima

Department of Materials Engineering,
The University of Tokyo

7 CTHBHT7 /= VEEREE(Tu—- V) ICEHL, Th

ZHSICHEOFBERY ~—, FY =) ua— ) (PVGal)

FVEYTSIYANVERICESTEELZ (Fig 1b). &

nET, ARESTHLEmE LTHWSRTE R R 7

/)= VER) LT BT EIZL 5T, ERINTN

ZAMRNE. BEEERR, 5 TREMELR EPWFTE, KRR

RY 7 =)V X0 ENTHEEAL or PUIN FE B 5 AT e

bbb fEshs,

2. B &

2. 1. WittigRIiSIC&D 3,4,5- NUXRNFAFLY
(TMS) DERK
BEFHMATTAFNV I T2 VEARZ T AT

o3I K (262g, 749mmol) % fEKTHF (180mL) (Z4&%

L. —78CREHLTn-7F V) F 4 (1L6MAFH

W% 47mL, 752mmol) %Mz 72, KISRAEY % Fild

FCHmM ST, 345- PN A MF IRV AT VTR R

(TMB, 11.0g, 553mmol) Z Mz, —BEE L 72 BUSHE

% 100mL DEEKICEE, VZF LT —F NV THBL

7oo WREE~ 7R T ACHARE L. MR, AR UL

Lo Bk ho27u~x by 74— (YU A, ~NFH

/BRI OV=4/1) THE L. B ES7 (U 64%) .

'"H NMR (400MHz, CDCL) : (8, ppm) 6.7 (2H, s, Ar-

H), 6.7-66 (1H, m, CH=CH,), 5.7-5.1 (2H, m, CH,=CH),

39 (6H, s, OCH,), 3.8 (3H, s, OCH,). "“C NMR (400MHz,

CDCly) : (5, ppm) 1527, 1355, 1044, 60.7, 558, 31.9.

2. 2. RAFTESRICEDRUBMNIXNFIAFLY
(PTMS) D&
a2l v 7 EIZTMS (2g, 10.3mmol). cyanomethyl
dodecyl trithiocarbonate (CDTTC). = & B 5 #l
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REBADMBILIMEBEEDORBEDE LK) T /RS S FOBEHRE

z Z C12H25
(Ph)sPCH3Br, n-BuLi _AIBN, CDTTC
THF, 0 °C toRT TTHR 60°C
H4CO OCH;, HaCO OCHj H4CO
H ocC

3 Hs
T™MS

C12H25

BBrg, CHCl,
"20°C toRT

PTMS

Fig. 1 Polyphenols and polyphenol-inspired polymers.
(a) Chemical structures of gallic acid found in strawberry, myricetin in apple,

epigallocatechin in tea leaf, lignin in wood.

(b) Synthetic route for the preparation of poly(3,4,5-trinydroxystyrene), PVGal.

azobisisobutyronitrile (AIBN), THF (4mL) % A#i, 3
ML Z 3D R L 7-t, SRERE L, 40N
AHITE0CITET 52 & TRAFTHEAZ BB L7, =
DOREDE /) <~ — TMSIZxf9 5% CDTTC & AIBND-E Vb
(ITMS] : [CDTTC] : [AIBN]) #% 252 & 7T, ka7
GTREROPTMS # 4 L7z EAK, IBNEHR%Z 0TI
WH L7z, THF (10mL) #3252 L TRY—% X
SR EE, TREAFH Y THEET 52 & TPTMS
#1572 (I 90%. Fig. 2). 'H NMR (400MHz, CDCl,) :
(8, ppm) 6.3-55 (Ar-H), 40-34 (OCHs), 3.3-3.1 (CH,-S),
24-22 (CH,-CN), 1.2-0.7 (C,oH,-CH,), 2.1-1.0 (CH (Ar)
-CH,). "*C NMR (400MHz, CDCl;) : (8, ppm) 1527,

1355, 1044, 60.7, 558, 412, 317, 297, 229, 144.

2. 3. RYEZIAHO—IL(PVGal) DA

100mL F A%l7 5 2 afi¢PTMS (096g, 5mmol) %
vruna Xy 20mLIZE» L. 15 0 HEET/—=TV Lz,
BWAEOCEFTHHAL, 1045 MBI LE =ZR2bFY
F# (1M, 15mL, 15mmol) % 10 %A T T L7z 30
SRBRICPUBER Z R E THE L. — B L7z, 1%
WK N2 A U7 2B Lo THIRLA, 2
N Ay ) —VIZHEP LTS Lz MlE T NKRL—%
—ICLoTEM L, THEIZCHUOBMR L2 e T
YCHLE L. MBETHINT 52 E TR RS (UK
60%). '"H NMR (400MHz, DMSO-d6) : (5, ppm) 9.1-
80 (OH), 62-54 (Ar-H), 22-08 (CH(Ar)-CHy. *
NMR (400MHz, CD,0OD) : 1448, 1311, 1067, 679,
403, 317, 252, 223, 133.

2. 4. MERLEEDBITE
PUB{LAEIZ 2,2-diphenyl-1-picrylhydrazyl 5 Y7V 216

a) *.‘aC\M/\/\NS“«S €\ fon
I L | g 3 n
h c c

B,co ocrlc_:

octs

.y J )

HsCa s~~~ 51 SLAA T cn pwso
P Y Y n
h © ¢ H:0
HO OH
b oy b
THF
a,b c g fdehi ™S
» L] L] L] L] L] - L]

12 10 8 6 4 2 0

ppm

Fig. 2 '"H NMR spectra of (a) PTMS and (b) PVGal.

#:(DPPH 7 v £ 1), 22 -azinobis (3-ethylbenzothiazoline-
6-sulfonic acid) 7 FF > F ¥ A IViHEIEES: (ABTS 7 v
+ 4 ). oxygen radical absorbance capacity # (ORAC 7
v A) O 3TEDFEE G LRI L 72,
2.4. 1. DPPH7Zv+tA

36mg®DPPH % 100mL D X % ) — WVIZHEH L TA b
Y IEWME Lice TOA My ZIEHEPERILWED A 5
— A % #Y) 2 'mA R LEY S Z & T, DPPH ORI
AS91uM. PUBERALY D& BEAS 250, 100, 50, 25, 10, 5,
25, 1, 05, 025mM &b L) BNz L, 20
#%9 IS, 515mmICBIF B WOLEL 028121
Dlzo TR L7z, P LRI T oKX K D EHEL 720
Radical scavenging effect (%) =

[ (Control Abs.) -Sample Abs. / Control Abs.] X 100

2.4.2. ABTS7v+tA1

ABTS LR 7 ) 7 2 ORAKER IREIZLThL

24012
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70,25 mM) % 20 ReHIREHT CTHHE L7z Tha =734
nmZBIFBWHELIFK 10ICR B LI CHRL, FHiED
IE ORI HE L EE, WOREORMEZEBIRL 72, BT
Abie iE LT oIz & b B #E Y 6-hydroxy-2,57.8
tetramethylchroman-2-carboxylic acid (Trolox) 1 & fi
(Trolox equivalent antioxidant capacity, TEAC) & L C&t
Hl7ze 72720, A3 120D A=734 nm 2 BT 2006
[ S

TEAC: [AIZ - A0] antioxidant/l:AIZ - A0] trolox
2.4.3. ORAC7vt1
TNF VLA O Y EREEEHR (7T0nM, pH74) &

PRALAR ) v — (£ v —HALORET 10uM) DX ¥
J —IViEH (03mL) ZAEE VR TRA Lz, K2, 22
-azobis(2-methylpropionamidine) dihydrochloride (AAPH)
D) VERREAET 18mM, pH74) ML, #GHME
(Ex : 468nm, Em :520nm) % 6052 b/zoT2H T
WHE L7z, dOtiE 2 RIS L7y L. 2ol
WO T EHOMAE (Area Under the Curve, AUC) ##H5iL
Too XMMRFEBRE LT, AF )= VOREMAT: (T

BEFEOuM) b D& Trolox D A %/ — Vs GBRREE 1 1, 3, 5,

TuM) MR 72O THHEL TAUCZ KD, Mz
TR L7z ZolmmEfizHvs 2 & T, filgfbigid TEAC
e LTHIBL 7

2. 5. HIEWHKSR

'H-, "C-NMRi#ll @&, HA®EF+:H 0 NMR 560 &
ZeE (JNM-AL400) % W7z AV GE0ESHIH
VAL O U-3010 2 L7ze 7 — 1) MR R E
& Thermo Scientific f1: # @ Nicolet iS10 FT-IR |2 Smart
iTR attenuated total reflectance apparatus % %75 L 72 %
Dx Iz, B sTR (M), EREEES T8 (M,) X

Hies o F-RME <OV F RN 2 2 7 & ORIRIEITEHR T 25,

R 2R, JEEELIER) E R 7o Y — 3o GPC
(HLC-8320) 2 TSKgel GMHHR-M 7 5 A %2 %35 L7=d D
FHWTRD. 700KV AOFMEIE 1mL min™s A%

(@) so00

2.0
A A
5000 A A 18
ﬁ A
A
4000
3 A L16
E 3000 4
2 ] A 1.4
5 N [
2000
A I - ™
fa ] - 12
1000 4 Sgupu®¥n
T T T T 1.0
0 5 10 15 20 25

Time (h)

<
£

DY EERODEEIAR) ATV Y 2 EEYH E UTERL
TR T L7z MO 0018 % 3K B BRI B 3
FPLER 55 (dn/de) 12 0104mL g ' TH o 72

3. BREER

RAFTEA (WHMAMBAZEH BB ES) OB
T2 EEBEF (CTA) &, AT EROGEICELETH 5,
CTARKERY =2 VNV e ZIdWY)., K=
—DOWMEZILOLD,. TV INEZITM-72CTAIZE
R WELTHUOEGZRIGS €5, 2 O LD
TEWZ XD T2 h IWIGTERE O A ROSE R TR S # 2
LNB7DEIERIE % EORIFUEAR I DIZ v, ZD7:
ORAFTEATIIEEDOT VI NELS LR TH TR
MDOFNR) T —% BT HIEDNTEL, LELEAS,
AWLE /)= > THTHCTA LHE X2 WCTA DS
FAET L7720, wiliR CTAZRRTLUEND 5,

AR TIE, T 4FED CTA, 2- (dodecylthiocarbono
thioylthio) -2-methylpropionic acid (DDMAT).
cyanomethyl dodecyl trithiocarbonate (CDTTC).
2-cyano-2-propyl dodecyl trithiocarbonate (CPDTTC),
4-cyano-4- [ (dodecylsulfanyl-thiocarbonyl) sulfanyl]
pentanoic acid (CDSPA) # MW T, RAFTHEA S
L E T o7z, [TMS] ([CTA] =30:1D%M4T (BN
EAE30) EELZEZA, BONLR)Y—DOEAEIZ
DDMAT, CDTTC, CPDTTC, CDSPADOY; &, TN E
n16, 29, 18, 18 THhHotzo FzL 5 EIE(M,/M,) & 14,
1.2, 1.2, 16 Thotzo CTAZHWGZWTIY)—=F TV AIVE
ETIE BoNR)~—DFESEIZ 80 TM, /M, 1E23T
Hotze WOBEMWESEIZEL, B FRESMOFVER) v —
16N 72CDTTC% CTAELTHWAZ EIZHEL 72

WIZCTA L EARMIBEHIO%E [CDTTC]: [AIBN]=1:
LiICEE L, €/ 3=, CTADMKE [TMS]: [CDTTC]
=20:1, 30:1, 50:1, 100:1, 200:1, 300:1 CHEA
L72& A, 26, 35 53, 115, 185, 276 &= 4K ® PTMS

SNz (Fig. 3)o T7bbMIZT 5 E 5-50kg mol”
(b)
S 100{ ——PTMSy
E ——PTMS35
& 804 ——PTMSs,
S ——PTMS445
@ 60 ——PTMS
o 185
- ——PTMS,7¢
@ 404
2
E 201
(=]}
=z
4 5 6 7 8 9 10 1

Retention time (min)

Fig. 3 (a) Plots of molecular weight (M,) and polydispersity (M,,/M,) against RAFT polymerization time.
(b) GPC traces of PTMS with various molecular weight.
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') NN NOo, —>
Ph/
O,N

Fig. 4 Reaction of the DPPH radical and a phenolic molecule.

(a) g? g? g?
=) e OH OH
OH OH OH
+ &+ +
DPPH DPPH

Radical scavenging effect (%)

—_
=2
~—

1004

50+

OH
PVPh,, Pyrogallol Pyrocatechol

PVGal,,,

PVCat,,,

Fig. 5 (a) Decoloration of the DPPH radicals in methanol reacting with polyphenol-
inspired polymers. (b) The antioxidant activity of polyphenol-inspired polymers and
the corresponding monomers after 2 min with the tested antioxidant in the

presence of DPPH.

OFPATH T EmEY RIFICHEIC& 72, L5 T EOPTMS
bM/M,E< 13THY. HFEIH-72F) =05
N7zo WIS, PTMSO A b F V32 =Rk #iIZ ko
TS 5 2 &L TPVGal & 1372, BSOS O HE47 1%

'"H NMR, “C NMR, FTIRIZX 5T, A FFIEE—2
OWEBLI e FuF i —2 0B, MR L,

DPPHRHELR T VNV &L, Bz Bnd b,
DPPH J ¥ 71 )W Fig. 4 @ X 9 7% JUS & & THRALWE 12
XoTHEENL L, a8 ibd 5720, s
Wik o THBLIERZF#MiT o2 2 TE5Y, 72
J— VKB E FRENR 1D, 22, 324D, PVPh,
PVCat. PVGal ® JiFR1bLiG Y% Fig. 510" L7z 7 =/
— VEKBEOEN L L 2512 E BB LEEZ2 R L
720 PVGalld PVPh & lb_ % & 60 f5LL . PVCat &l
TH 2HEREO R VIIRILIEEZ R L7z, ZOB Hw/:
T = VHERY T —OESEIZHN 100 1XHiz Th b, K
Sgrovafa—pt¥asra—niz, R)—Thb
PVGal & PVCat & ) &[] U B S % TR % & Rk
ALTEEZ R L7225, BNVIBRETHRSL ER) < —D N E
WHIRBALIE M 2R L7z,

Fig. 6 |2 DPPH ®» %1% (Abs. = 515 nm) O EfHFE % By
MicHLTc7ay hL7zbD%/R3, DPPHS V4 )V D
28 12 PVGal>PVCat>PVPh £ W IEFTH V. Fig.
5b D PLEEALTGEPE & MR DNEFE TH > 720 PVGal 134 2 5
TDPPH #3134 TR S8727% PVCatid 10 5L B %
L7z M LZ120 8 ) RERINIZB W TPVPh

115

1.0

OH
0.8

0.6 M

0.4

A 515nm

0.2

0.0

0 2 4 6 8 10 12

OH
OH
115
—_
HO OH
Time (min) OH

Fig. 6 DPPH decoloration kinetics for the tested antioxidant
polymers.

TIEEIZIZEALALN ol LR =0
FATEIIM 110 BARTHI A TH B 720, B TOHLHOE
FEICKE 23513V, £ D729 PVGal®EWvwDPPH T ¥
HIVIHEAG L OIS ICHRT A 2 E 2 b5,
Aa—NID 3OO0k FaF L IEoBbEcEMIL 1.16,
140, 192V (vs. Ag/AgCl) ThHb, —HT. AFa—N
¥ o200 Fux o icEMIE LIS, 135V (vs.
Ag/AgCl) TH %Y, 1 DHOMLRTEMIZFT— LD
TETARN 20, LIV ThabbiB b
EEV. FRICIMAT, Aa—V#EiEFig 7I3RT X912,
L7 VA NIEEET S 200 Fax vk KR
HELC A7 a—-VEOEEID IR EI N5,
CORBIEEIE LG (DFT) 12X 551585056, o
— VHETIE50k] molt, #F I — v HETIiE 33k] mol” &
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H-—0--H O-—H

c')\@,é

Fig. 7 Stabilization of phenoxy radicals via hydrogen
bondings in gallol and catechol groups.

Table 1 Trolox equivalent antioxidant capacity (TEAC)
values of the antioxidants calculated from the ABTS and
ORAC assays.

Antioxidant ABTS ORAC
Trolox 1.0 1.0
PVPhi1s 0.4 0.1
PVCati1 0.9 0.8
PVGali1s 1.4 1.5

B oMb, ZHICE), Ta—VEZHBNICEL LD
PVGaliZ @ Wt L2 R L7z & 2 b b,

WWT, ABTS7 vt A4 L ORACT vt A b RD7
TEACE % Table 1 12" 3. TEACHH & 1. il ibWwHE
DIEHETH 5 Trolox DI LEER 1 & LT, ZhiIxfL
THIFHIZTE LS E DL b wnh e K LBEHEMHETH
D AR E VA, HiER{LREA E Vo ABTS/ORAC 7
vt A L HIFIFEBORRE 5 272 PVGal ® TEACTH
315 &% D, Trolox X W b RELEE o720 —HT
RKIKOR) 7 /) —NVThHhhrEHFusrsrF oL — 1
(EGCG) ® TEACHE® ABTS7 v & A TRD/zE& 25 42
THY. PVGallZZ DI KE e o Tze LA LARDS,
SFROENEZEIWNT2IC, HTIZEGCG » 35uM”
1Zxf Ly PVGalid 0.3uM & —HifK i % 7R L7zo ICs, i
B % 50% ET H2RETHH 505, TOMHIZ/NE VT
PO VIRECTHBILZETX L2 2R LTRY., P
ALTEVEATE

4. & 1

HROALEWTH 5 TMBA SR 7 =/ — VIS 75
FPVGalZ BT B4 AT v TOEMIV— b & L7,
EHIVEY T IV ANEGDO—HTH L RAFTEHGD
Gtz b Ly 7 FEZ MM L2PVGal 2135 Z & A
T& 720 AHEH LB v~ —Tdh % PVGal i3l
7 x /= VRS & R TRICE WIS 2 7R L 72,

@A &

AHFEOBATIZH 2 . KM EEANT A X o ¥ —hf
ZERPUM I & ) SRV 72& T L2 Z2 I L
E3E N
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Advanced glycation endproducts (AGEs), which readily form and accumulate with sustained hyperglycemia, contribute
to the development of diabetic complications and, as such, are considered a potential therapeutic target. Some isolated
compounds from two plants showed strong inhibitory activity toward AGEs formation, the inhibitory activity of a positive
control, aminoguanidine, being 1.29 mM. The current results ndicate that, in comparison with the reference compound,
aminoguanidine, which once entered phase II clinical trials, but was withdrawn because of its side effects " , flavonoid
glycosides were clearly more efficient in inhibiting the formation of AGEs. Thus, these compounds seem to be worthy of
consideration as potential therapeutic agents for diabetic complications and related diseases though additional biological
evaluation. Among the isolated compounds, isolinariins C, D and E (1, 2 and 3) showed inhibition toward AGE formation
(ICy, values of 34.8, 35.0 and 19.5 uM, respectively). Collagenase is an enzyme that is known to be a member of matrix
metalloproteinase (MMP) family. The agents that inhibit collagenase may have beneficial effects for maintaining healthy
skin by preventing dermal matrix degradation. Therefore, the isolated compounds were evaluated the collagenase inhibitory
activity. The results showed that linariin (4) and pectolinarin (5) exhibited weak inhibition with IC;, values of 79.4 and
78.6 uM, respectively. Luteolin (8, 40.5 uM) showed stronger inhibitory activity than that of a positive control, caffeic acid

(an ICy, value of 120 uM) as reported previouslyZ).

1. &

FEREPE A OB, A, T X v b RIS R
MR VEENE LY - 7 v F A VU TGk LT
BOFHCEREEENME LI A XA Y 2 =T 1 h Vv (1
BEVEALRES) ANEH SMTWb, ZOHTHIFICEARRE
& L7z BEREVEbRE S ER & i e e DL F 72
FAEREE S =7y b LB D B 0 - BALER
DOFPiELRODLENTEY, HEADOARL S FHIHTHE
FIHZED e STV 5,

AR TR, WEF LMW KAARY., LT
—INT = FHEHETH o> THZOEHEGR. HEEE:
BRBHORM D ETH 5720, Entada)GRY THSH
REREBEEWDO LD %7, BMEOLDEIERL S
LWy A TOERED) — FILEMBIFRETE 5, L4,
WERICEAICET 2R Thb T 525, EBEOHEEH
HFREIEBE, TNOEAEZMEHL THIRND S L E
BLTWADIPHBTH D, 2T, BI=MEHIEICE
G B HLIEE O KRR R & I8 2 S il - HigE 2
T, EEREOREY — FMeaWe Al L 26/5e A1
L35,

RS, R OELIC b 5720 TR BEREADHE

il

Search for anti-aging drugs from ayurbedic
and tropical plants
Sachiko Sugimoto

Graduate School of Biomedical & Health
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RLERTALIE 22 EDOFIECH G T2 LML TS
Advanced glycation end-products (AGEs) 4% HE
HrhHT 26 Wae RIRMFM X VEKT 5, AGEWRY
VORTHEREZ L) XA T — FRISRBERIG & Vv o 723k
BRECTIER SN S, EICELS LA, 7= FRISIEZ
BRTREZD, o7 ) r—=3 3 3T, &
DANVKZNDED Yy 7HIEORHE, ¥ o2 H (VY
Y. TNEZY) OF—HT I ROR#EEGEATZKIST
HY. A I AIERIEFIEM L THbAIcD L) =T < N
VALEWME KT 5o 7~ FUALEWIIREIRFEO I >~ + o
— V== LT bR TwA, BOGTIIHEA
RIIA W RILUS, M e RILER S Lg TR T4l
WK% L. AGEZEHT 5%,

T, HEOBILRLEHRIL & ) 5ELR EORHERE,
ik EOMANHER & SND a5 7 F—EHELEWIC
OVTHHEHLETIEREL TS, 257 —F7 Y IZEWOREE
HLRE & BRI 3 % B2 i OB RN ) 2 RO B O Ko %
HOLFEEY VT ETHY. I 77 O - BHEIC
IoTyT, V3, INVIREDE{OELIEAT] Xk
CEND, HAOMBICBWT I A~ XTI 13 MO
TFIEPNMSENT VG, a5 F—¥iE, a5—=7r 5 %
ZEERRICONT 2BETH ). MERPRIMIC XL 5
B2 DY T O AERLHHYEOM T, EHLL x ) EHEONH
PR, SO, U o< F R EOBSITERR R &% L
DEBICEGT 5, ZoasrF—YiilhElHET s &
1L, L LRBOUEIIORDDEEZLNSL, &
DEIBREROL &, FRAITEFRE LTHZILEYE
RIKMFEM I HFE L T B,
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2. £ B

2.1, iEPHEIFASLOKALHESHLSDELEHD

BE - BRI

AWFZETHW WY~ I Vi i b iz 2 SR T
T#EE XY 7 = VIZE L, Boniihigiz = "R L —%
—HHVCHEEREEL LSS, X A% B, TOLFRE
ANEFH U, BRIV, 78—, KEOCHEBSE
ATV, FRATIBIZOWT, AT LYY AV
NG T 4= WA AU N ST T 4=, BLUE
Bk 0~ N7 T 74— HWTLEW Z B L 72, H
HEL 72ALEWICo>wTid, HE /7 ux M7 7714 —Thf
e, EFWEZRET 72012, T ITBBAILERE
(NMR) % FivCfbaeiE 2 e L. B Hr3EiE (MS) ©
DG TAERE L. SO, AFKREDOD HILHEWIC
D TUEZ OFENGEER 7 R 5709 BUG % 47 W LR L & e
L7z

W EAELFICE L Cid. NMR & Bruker Avance III 600
spectrometer, MS 1 LTQ Orbitrap XL. % #& W UL A
~X 7 FIVIZHORIBA FT-710, UV AXZ K~ VIZJASCO
V-520 UV/Vis spectrophotometer % FH V>, BEYGEEHIE 12
13 JASCO P-1030 digital polarimeter. CD AX7%7 FJViZid
JASCO J-720 spectropolarimeter % FH 27z,

2. 2. AGEs/REEE SR

967 = V7L — M2, 10mg/mL 7 VIMET VT I ¥
BSA (002% 7 YftF b A ZREML7Z250mM Y
M) 12 05M Y R— A\ EMRA=DH, T
RN U720 24 W) 37 B2 CRE 2L, Zod0tz e L7z
(EnSpire, PerkinElmer Japan;Ex : 370nm, Em: 440 nm) .

RYF47arru—nve LT 73 77=Y 1k
i R T3k &4E. CASTES 1 1937-195) % v
72 (Fig. 1)o

HEDRREIZOWTIILL FONXTHE L 72,

e ( Fluorescence intensity(sample) — Fluorescence intensity(blank of sample)
Inhibition (%) = Ll = X 100

Fluorescence intensity(control) — Fluorescence intensity(blank of control)

sample : &RERMN

blank of sample : BE¥HEM. U AR - X #HFMEL FIC. BSA
ECH W ICHRDN

control : EFERMA L

blank of control : E#HEMAE L, UAR—-X &HRMe T,
BSA ZfXh V) (TN

NH
HN__ /ﬂ\ H—CI
N NH

H

Fig. 1 Aminoguanidine Hydrochloride

2. 3. aAF5F—EHEEEEHR

96 7 = JVIZH ¥ 7 )V, 50mM Tricine #% . 20ug/
mL 257 F—¥ &Nz T, 37 T10 5 M #E%, 40ug/
mLOFEEEZMZ %0 T CICHOWGEETCTEx (2 ihite
E) =320nm. Em (lZEH#GHEE) =405nm TPWE L. &
D% 0t L L. 1550, 300 %ICHNEE T 5, B,
WET 2 E TOMITHIZITECF—T Lz ZOHHER
B A Z, 38 MOCAc-PRO-Leu-Gly-Leu-A,pr (Dnp)
-Ala-Arg-NH, ® Leu-Gly D#5 & 2 ¥R IZa 7 7 F — £
GIWr L. GO & L7300 i A3 a0 G EERT T Ud Ex 320nm.,
Em405nm CHIE SN L Z & X0, HE/LEMZRINT 5
TLICEHST, Ty b= VIR EDBEHESIND
OB TE %o

RYT47arbu—nigh 7 =4 Y (IC4=291mg/
mL. FEULK T34, CASEF 5 331-39-5)% w7z
(Fig. 2)o 29 % F — ¥ & Collagenase from Clostridium
histolyticum (Sigma Aldrich Japan, C9263) ZfifH L. &
B 13X MOCACc-PRO-Leu-Gly-Leu-A,pr{Dnp)Ala-Arg-NH, (+%
7F FWFZEHT. Code:3163-vLot:630316) %, Tricine i& (R
AL L3RS, CASFHF 5 1 5704-04-1) % v 72,

2. 4. HBIIBTEHDFIEAER

v MASA LM (A549) % v T A& o fa i
BE B0 HIE M & MR L 720 10%FBS Dulbecco’s modified
Eagle’s medium {2 100 ug/mL ® kanamycin 38 & O 0.5ug/
mL @ amphotericin B T3 L7z A549 gz, 96 7 = )V
7T L — M5 x 10%ells/welllo% 2 X ) WHHHEL, > 7
V% IR ML FRAFAE T 37 BE T2 e B 48 L 720 K
Y7 4 72 bu—)iddoxorubicin # H W7z, K%
B MTTHE R Z M A L5 B S SICHBRICE R L 72,
MTT#&W#Z W5 L. DMSOZ#imL. 4 7u7L— |
) — % — (Abs : 540 nm) TZOWIEE %l L 72,

3. & R

3. 1. TIPSO ILEMDERE - EEREH

I I NTYR Y V5 VB Linaria japonica, M4 @ 7
v 7 v (D 3 REOMEE ) L) ICHET B LERT,
F3IE10~15ecmBETH D FEIEED 3~4 MOtk
THEMEEZ LTWwb, BIZHEHBOM oK E SI2H~,
KEREEWDE D, TFEIZHRBREIBD L TnDE L
Mo, FEY, YT Vv oHAERDBA LWL EE

o)
HO
N OH

HO
Fig. 2 Caffeic acid
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R4 R, R;
1 Ac Ac H
2 H Ac Ac
3 Ac H Ac
4 H H Ac
5 H H H
R4
Rz
R4 R, R3
H OMe OMe
H OH H
8 OH OH H

Fig. 3 Isolated compounds from Linaria japonica

bTWb, FRTEHR, & TEH? S D L 74
5~10g %A LCTIRMT %,

VUGS VOEER XY ) — L THI L, B E R &
firgrrav bEHOTEEILAEMOREEZTo722 2
A, WIhb 79K 4 FEBEAET 26w HHEES
N7 (Fig 3). {LEW 1517 5K/ 4 FOBREKTH Y,
Z0H)H1~3EHBLEWTH-722 b, HILED
ZFENEN SmghrE L. 1M OXEEE % v CTERIIK 731
amberlite IRA-400 % Fl\CTHRIfE, BEEZE L L7, 5
EBIOMHOEMEZZNZN02mL ) ¥ VITHER S &
L-cysteine methyl ester (15 mg/mL) # % T 60 % T—
B RO &7z 17,

Z 0 & DB O HPLC &4

[Cosmosil 5C;3 ARII (250 X 4.6 mm i.d., Nacalai Tes-
que) ; EHAELR 25% CH,CN 50mM H,PO, ; i 0.8mL/
min : & 7 AME 35C ¢ B E 250nm]

U TNVFHE LAY B X OB OFFEA AW O PRFFRE [
13 D-glucose 75 18 45, L-rhamnose (2 30 7 CTH V. M7
WZ kR L7,

L& 1B (-481. MeOH) Z/R$ikEtaD
MARELTHESN, WM AAXRZ Vb, Z0
T RACyyHy0y, TH B L H o720 IRANRZ MV KD,
v FoF o4 (3437em™) . AF L ¥ (2933cm™). TAF IV
(1746cm™) . o, B- A EafHE A (1653 38 £ 071606 cm™), J5
FH (1566 3L 1509cm ™) BLUT —F L #54(1251em™)
EHTAHIEDREENT, 'HNMRAXZ FLED, 5
A —AD6MDOXF VHEICHETHE—2 §H 1.17 (d,
J=62Hz), 2D T FNED X F VIESICHET B E
—Z78H 175 (s) BEU193 (s). 7 IVa—ADMRFERES
KA L7220 ¥ —28H 376 (m). 405 (d, J=99Hz).

SRS ECTBM SN 2o X b F TV IEHKO Y —
7 8H 389 (s), 27 /2 A v 7 7a b rilikor—2
SH 472 (brs) BX U519 (d, J=72Hz). 2MHDOFHEHFEERD

¥—273H 668 (s) BLU689 (s). €L TAA BBDA v
TNy — SRR LIE—28H 708 (d, J=81Hz) B
X795 (d, J=81Hz) BRI X 7z,

BC NMR A7 MVTIXEF33AD RENVFHER S
HSQCAXRZ b h s S8 —ZADHMD X F ) (8C
180). 27 F VIICH KT % ¥ —2(5C 206, 1715
BLUSC 208, 1721) 2D A b ¥ v EMKDE -7 (5C
56.2, 61.7). BEREHEIICTKA LA T L~ (8C 675). HE
W0 8 MOMEEREIITH G Lz 2 F »(8C 700, 711,
71.3,71.6,73.3,74.8,77.3,77.9) . 4 O —HEH D 2 F » (3C
955, 1045, 1158, 1298), 2D 7 7 2 ) v 7 =K ¥
HRD ¥ — 27 (3C 99.3, 101.6). 2 Ml U ji % (5C 1080,
124.7). 6 O EHEG O R FZHEO Y — 27 (8C 1340,
154.3, 154.3, 1580, 1645, 1669). B L UIH VK=V —
AR 8C184.6 B S 7z,

PR EDI L, FVI—2ADT )< —Hh—FK5C
1016 12545 71 b Y I1ZHSQC X » (8H519) TH Y .
FOH T v TEEIZ(J=T2Hz) THolzZhb, 7
VA=A BHEELTVBEIEPHOLNE LT, BT,
I N — AR, T2~ —A— K (8C99.3) 12k T
70 b i (SH4A72) Il S, Zhud brs Il S
22, T AR uiFHEAE LTSI EAVHIH L 72,

INSDONMRF—71% 2" & 3" O % B\ T linariin
EIEFICHEM LT (Fig 4) * RS ICBI S -7

O kB LXUSHS15. H—FKrCT71L1 DN S, 7TEF
WD —21F 2" IHE
FEIZSH5.01 12

BLTWwB NSNS, 720 FH
s nz7a sy, 8C733 B sz

OCH,

Fig. 4 Linariin
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=R hH 3T ) =207 L FIVENREEL T
AHZEBMMENT INHIEVTNRD, ZIKIENMR O
W HFEDO—>THLHHMBCHM L S X P S, &M
BARETE 2, $74bb, H2" (BH5.15) & 3" (8H5.01)
EZENZENSC1715 (2"0Ac) & 1721 (3"OAc) (ZHIBgA®
B SNz T2 FVva—207 /=70 brnrb
7D 8C 1580 (C-7) ICHMBCHIFADSA S, T4 — R
DT <=0 b PSR ITNVI=AD6{ITH S 6L
3C675 (C6") ICHMBCHB B SNz b, £h
FIESHORAMNEOREE Lz Yo X512, £HYw
HALF T — ¥ O B L OBINAK 2T, Ibaw 1 %
pectolinarigenin-7-O-B-D-glucopyranoside- (1 — 6)
2" 3"-O-diacetyl-o-L-rhamnopyranoside T& 5% & Je5E L 720

DILEW D FERD T2 T Z OWEERT %17 -
720 FBEAULEWICOVTIERE DS 5 3CHE D & 12,
[ %47 - 720

3. 2. VUIUHDLEEINILEMD AGESs .
=ak
HEE L 72 &b &2 oW T AGEs TR B 6 M3l Bk % 47
STHER, RYTF47arvyba— Ve LTHWETI )T
T =Y RN (X AG & KRL) 13 1Cs, AF 129 mM Td

SO L o NZHBALEW 155 3 DIC, i<
nEh 348uM, 350uM. 195uM TH Y, KXY 714 72
Yha—= XD banh 36 ~ 60 FARE @R HEHMEZ R
L7z E72BAMLEM TH 215 8 DIC, 13 858 WM T
Hy. ZHLLHBPREOHEFTEZ R Lz, &b,
B3 3 047> T % (Fig. 5) o

3. 3. VOIUPSHEHEINASMOITTI—E

REEE M

Higle U722 b & LT iR 2 s L7/ R, b
B4 LILEMS DIC, X794 B L7886 M TH D, I
L7 L& 5 b —FIEEA A > 72D 13 luteolin (b
EW8 405uM) THotzo RKYTFT4 72y bu—Loh
Tz A VEEOIC,1X012mMTH - 72D T, HELMHE
WHERTIEEWHO2LE Lz LALLM S, Fr#fbs
W 1~-3 123 B RIEEAED 5k h o 72 (Fig. 6)o

3. 4. TUTUNLEREINEMOMRIETEINF
Atk
5 5 72 AL A& W D TR B4 5l B R AT o
72 TOMR, RVTF147arru—ve LTHWL
doxorubicin ® IC; 1Z 0.70uM TH Y, ILEW6 B L 188

350 -
-
300 -
250 -
=
O 200 - 14100 uM
=
L 150 1|7 ®50uM
i
H25uM
£ 100 - - 3
X -
50 A l l :
0 T T T T e T T
1 2 3 4 5 6 7 8 Ag
Fig. 5 AGEs formation inhibitory activity of compounds 1-8
100 -
§ 14100 uM
5 M50 UM
T
£ m25uM
(=]
X M12.5uM
1 2 3 4 5 6 7 8 Caffeic
Acid

Fig. 6 Collagenase inhibitory activity of compounds 1-8
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DIC;1F 911 BLUB26uMTHY, K¥Y 74 7ar b
—WVIZHERTIFNLDTH - 72

3. 5. Ixora undulata »5 Dt &M D EEE

T hAFA 7V T8 Ixora undulata \IRE 7 ¥ 7 Tldsf
FENOZHEOBRICHWON AR TH Y, KR Il
DAEE W Lo [FIBHEY D Ixora chinensisiZA ) A K
ILEW R EATNE T, HEERE D 555, APz
WTIRARFTH o720 /o0 AT HARIIZAEL TS
59, SRHLZLDEZY T P TRILZZDDTH 5,
AR B FERIALEM 2 RE L. o bl 2 e L7z
(Fig. 7)o

3. 6. Ixora undulatahSEREh7={tE%HNDAGES
iz e
155 N7AL B IEMERER 2 17 7245 . LA 9. 10,
12 ZNZFNDICs 1E 76.6 M. 986 M B £ 18 86.0 uM T
Hotee TVTUNLELSNIALEWIZETIERWA, K
KW 22 & & P LML WA HEE S Nz, /20 wTh
OILEWC S M ENE LR Do 72

3. 7. IVUNIIEDPSDILEMOERS IO ST F—
CREEEYE
I VN Y X (Staphylea bumalda DC.) (Z112EE LTO
BERBRAAT AR THY . 7T I TIHAT HHEFLART
BHEIERI 3 ~5m. 5~6 HICHWIEZMEAE 5, TEITH

R4 Rz
9 robinobioside H
10 robinobioside OH
11 robinobioside OH

4'-E-p-coumarate

Robiobioside: gD-{6"-0-aL-rhamnopyranosyl)galactopyranoside

P CHISEMA D 0 . ZHBEZECTHAET S0 ILRH O E i
HEWAZ, BEFEREEITILEE LTAEINTE T, RE
VR A BUSIEIMAE 253 % o AKEY DRI B
LCHURFRED SHHA T AT 4 7= v RSS2 8 L
TV AW, BERICOVWTOFMARTIZIChETH
FVITbR TRV, ZIT, I YN Y FEROKS
B & OBAEIG VM B 2 08 L <. A OB R % 5
WZOWTOERIT) 2 & & L7

I YN Y XM 571 kg O MeOH i H ¥ %
n-Hexane. EtOAc. 1-BuOH. H,O CTIHXKGELE, b
D WD T H AP G T RER % 17 - 7245 £, EtOAc
W3 T 7 — B ERE M L L EtOAC W i
SIZOWT, MY U X VAT Ara< T T 74—
0117527 va v icmml., GERERZ1T- 72 (Fig. 8).
DAL, EHORKWED? 5 72 fr. 20 31&. TLCH L
HPLC 7047 % 8RR AT o 724G % RGBT, 2 oo 7 4 )b,
AT )4 R EeFICGLIERBINT, ThHD
WA EAENIE BN 2 ThBHZ b, Thll ko
TRNT AT D Do 120

ZZT, BAI 4~1112oW T, M2 RIS )
HENH T Ara< 757 4 —, HPLC Z v Coik -
K 24T o 7ok 12 o L& % HilE$ 5 2 LIS
L7 (Fig. 9)o HEEL2bEWIZoWwTa g7y —EilE
PR Z 1T o 7245 8, IR EE 100 pg/mL I B W T LS
Y14, 16~18 IZBLEWE A S 7z (Fig. 10)o

Fig. 7 Isolated compounds from Ixora undulata
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[o)]
o

H
o

M 100 pg/mL

Inhibition (%)

N
o

@]

EtOAc 1 2 3 4 5

7 8 9 10 11

Fig. 8 Collagenase inhibitory activity of EtOAc layer after silica gel cc
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Fig. 10 Collagenase inhibitory activity of compounds 14-21
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RIRDFEMIFEZ R ) R R VI EOBHDAAEL .
FFTRHPWOBRENFEICEE L 7D, Z 2 TIFICEAK
R HPEVE DS R OR I E LTI 2 70728 &
Ay T v, Ixora O T 3 A SO LG E 2 A L.
v yI vy IUNTYFOMMIF AN TS —EHE
FEM2AETHIEZRME L. 0TI DE/MEGD
KU SN 21T o728 2A, WThb 75K 4 FEkk
AT LGS EREEWE L LTH SNz —H, 3
5. CRL7zIxora B L HEES N2 AH AT 4 7~ v EiHE
Rix, REWALFEOGECIEdH T 0 AR REEI RO 5h
TV Do ALEWRETH Y, SRl COXFTAT 47~
NTHRDIEEDSRD SN2 LI REICEE MR E % b,
S5, FHALIHEIGTEORY T4 72 ba— L ThH b,
TI)TT Y VEHEICDF VA, BRI E T
ATEEMTH ) 3, ZORWERNOBII3EE D &
B hhoize ZH)VoBERNLL, SRIOWIIE THHE LI
12 R L e 28 S0 2 bR o2 &
FEELRMATH D, KAHMWORS 5 %2 8L TZD
AHMEZBGEST 5 2 &0, Bex gk, B2 RO RRY
2L, B E EROBREBEL T T EPRRE

GIc-OV©

Fig. 9 Isolated compounds from Staphylea bumalda DC.
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Elastin-like polypeptides (ELPs) are functional polymers that show elasticity and lower critical solution temperature
(LCST) as native elastin. We have developed a novel class of “double-hydrophobic” block ELPs named GPG and its
derivatives with added functional motifs. A series of GPG comprises proline-rich (VPGXG),; and glycine-rich (VGGVG)s,
both of which dehydrate at higher temperature but form distinct secondary structures, -turn and f-sheet respectively. GPG
initially assembles into nanoparticles, which further connect into beaded nanofibers. In this study, a new derivative GPPG,
where (VPGXG),; is repeated twice via a short linker sequence, has been constructed for the purpose of obtaining a physical
gel of ELP. The longer proline-rich sequence of GPPG might bent more freely than that of GPG, resulting in the formation of
branching nanofibers. GPPG (20 uM, 0.034 wt%) assembled into nanoparticles and aggregates of nanoparticles while GPG
(20 uM, 0.055 wt%) organized into nanofibers in water at 37 °C. When the concentration of polypeptides was increased
to 0.3 wt%, both GPG and GPPG precipitated from aqueous solution. However, when GPG and GPPG was mixed at 9: 1
weight ratio the mixture formed a physical gel at the polypeptide concentration of 0.3 wt%. The gel formation at such a low
concentration is unprecedented in the field of ELP. The homogeneous nanofiber formation with suitable branching might
be responsible for the gelation. This work will open up the possibility of ELPs for use in the cosmetology and biomedical

research fields.
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-GPG” @ BamHIHI RE¢ 4 NP2 32— F§ 5
DNAWiFK %74 % —3 a3 > L. pET22b (+)-GPPG #1572,
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T A=, #ACH U CENT L CHEE BRE L
0B, HEE L GRE K 2872, FT YV b
Uy A -RY 77 YT I FERKE (SDS-PAGE) &~
MU v 7 ARV —F A & L ALRATIRE TR AT
(MALDI-TOF-MS) 12 X 0 A58 2 fEZR L 720

2. 2. BCEEHOEK

GPG & GPPG #ZNZN20uM (FNZFN 0034 B L O
0055 wt%) & 75 L) ICHKICERSEZOL, 37CT
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Synthetic polymer nanogels were investigated in view of structural color component and molecular recognition units.
Synthetic nanogels with molecular recognition ability were prepared by addition of acrylamide derivative of sugar ligand.
The polymer nanogel showed the blue color based on the short distance order. The structural color was changed by raising

the temperature and molecular recognition of specific proteins.
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The radical scavenging properties of fullerene (C,) have attracted much attention with a view to commercialization.
However, a hydrophobic feature of C4, made it difficult to homogeneously distribute in an aqueous solution. In order to
increase the water solubility, chemical modification was often adopted. Alkyne-appended Cg, derivative was synthesized
by a Bingel method. The alkyne moiety of this Cg, derivative was further functionalized by the Cu(I)-catalyzed azide-
alkyne cycloaddition (CuAAC) reaction. Azide-substituted poly(ethylene glycol) (PEG) was attached to the Cg, derivative
by CuAAC, yielding PEGylated Cg,. Although sufficiently long PEG with the molecular weight of 5000 was employed, the
PEGylated C,, was not soluble in water but soluble in methanol. The high solubility in methanol allowed for the evaluation
of radical scavenging properties. When a solution of PEGylated C, in methanol was added to a mixed aqueous solution of
f-carotene and linoleic acid, the peroxide attack to -carotene was clearly suppressed. This was due to the radical scavenging
property of the Cg, derivative. This suppression effect became stronger when the concentration of PEGylated C, increased.
This result again supports the radical scavenging property of PEGylated Cg, derivative and poses the potential use as an

antioxidant.
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Fig. 1 MALDI-TOF MS spectra of (a) PEG 5000 and (b) PEGylated Cg, (matrix: dithranol).
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Polymer microspheres are expected as novel drug delivery career for medical treatment. In addition, if hydrophilic/
hydrophobic control is appropriately achieved on the microspheres, the incorporated drug can slowly release into body.
Among the component of the microspheres, chemically synthesized collagen with amino acid sequence of prolin-
hydroxyprolin-glycin is promised material because they have no risk of contamination with external pathogens. In the present
study, microspheres of chemically synthesized collagen were prepared by cross-linking in water-in-oil emulsion. Water-in-
oil emulsion was prepared from synthetic collagen solution as water phase and paraffin solution of surfactant Span 80 as
oil phase by ultrasonic emulsification. Microparticles were prepared by addition of cross-linking agents into the emulsion.
Surface structural changes were characterized by Fourier-transform infrared spectroscopy, scanning electron microscope and
contact angle measurement. Microspheres with 5 to 10 um in size were obtained. although some particles were peanut-like
shape. It was found from model experiment on surface modification on natural collagen films that treatment with biphenyl-
4 -carboxylic acid was effective for fabrication of hydrophobic surface, suggesting that control in drug delivery properties is
possible by this type of surface modification. Drug delivery from the microspheres should be examined in future study.
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The author has studied the invention of novel human hair dyeing techniques, which are milder and safer for a human
body, in order to decrease the risks accompanying hair dyeing. In the paper, the results on a variety of hair dyeing
techniques by using biobased materials are reported. The dyeing technique uses flavonoids such as (+)-catechin (Cat) as
the dyestuff precursors. The precursors are oxidised and dyeing hair is performed by three kinds of methods as follows:
i) dyeing hair by a redissolved catechinone dyestuff, which is preliminarily obtained by the oxidation of Cat enzymatically
or chemically, “redissolution dyeing,” ii) dyeing hair with Cat solution during enzymatic or chemical oxidation reaction,
“simultaneous oxidation dyeing” and iii) dyeing the hair by oxidising enzymatically or chemically, which is treated
previously with Cat, “post-oxidation dyeing.” The resulting colours of hair samples were compared in order to find a better
technique showing higher dyeability.

Next, the biocatechol materials, such as (-)-epicatechin, L-3,4-dihydroxyphenylalanine, hematoxylin, brazilin,
rosmarinic acid, caffeic acid and chlorogenic acid were used to dye hair by the enzymatic simultaneous oxidation or post-
oxidation dyeing method and their dyeability was estimated. It was found that the bio-catechols containing chroman
(3,4-dihydro-2 H- 1 -benzopyran) structure such as Cat, EC, HX and BZ are useful for hair colouring and a variety of
colours are obtained.

On the other hand, dyeing hair by using saccharides and amino acids was tried. Yellowish brown and brown hairs are
obtained by heating the dyeing solution, in which they are involved. The colour fastness to ultraviolet light and washing
for hair dyed by the technique is very high. It was revealed that the dyeing temperature is decreased and dyeing time is

shortened by the addition of bio-polybasic acids.
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Epithelial cells define the boundary between the outside and the inside of our body by constructing the diffusion barrier.
Tight junctions (TJs) of epithelial cells function as barriers against invasion of harmful microorganisms into the human
body and free diffusion of water or ions from the body. Therefore, formation of TJs has to be strictly controlled in epithelial
cells. However, the molecular mechanisms governing this regulation are largely unknown. In this study, we identified Ca**/
calmodulin-dependent protein kinase II (CaMKII) as a regulator of the barrier function of TJs. CaMKII inhibition led to
enlargement of TJ-areas and up-regulation of the barrier function. CaMKII inhibition induced excess TJ formation in part
by the activation of AMP-activated protein kinase (AMPK) and subsequent phosphorylation of claudin- 1 . As up-regulation
of epithelial barriers is essential for the prevention of chronic inflammatory diseases, the identification of CaMKII as a
modulator of TJ function paves the way for the development of new drugs to treat these diseases.
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nTBY, MBRHLZSZALA Yo r v ar EER LM
A EBEIZL > THRIHEALTVD, ¥4 NI x oy
g YRR T A2MEEAE ST L LT ANREESY v 8y
O Claudin SFE SNz LLARAES—FT, ¥4 b
VX v varOBEBED LS A THE ST
LTV TIE, FREWHL IR o TR,
KEFETIZ. FA4 bV vy 7 v a Y RBEOSF AR
AEHONITTHIEIZEYD, HEOIYA NI x g
v ORARMEZ W RE L § 2 LR - AVHEE - REHOBSE
DOIBEE L DMAEZ/RLIEEHNE LTS,

FA NI X o va ik, LM mAE R R &
OMBEAFFOMBEAEZLETH ). B ICB W T,
YA M x v Tavid. KNP L OKRGOEFHER L
TRHDOMETH B EFO LEMAESS A4 MYy~
ryavRERTARY VX7 G Claudin-l 2/ v 7 T
FL7ew 7 XA T, KGHPERL T, EBT CIChAKEZE
T2V, INFTHEBIIBVTRELHS O, AEOL
FIRNETHDLEEINTWAD, LMz, 44 b
YU vardbts I FREEREBRICEEOMBICBWTE
PRz R T E2BRL T, /o T, ¥4 MY
Yy varyonN) THRERYEBLT A2 LiE, RERIRE
DD LN TE B,
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Elucidation of molecular mechanisms
involved in the formation of tight
junction

Junichi Ikenouchi

Kyushu University Faculty of Science
Department of Biology

% 7z Claudin-1 OFEHP/EK T L2~ A Tid, 7 b=
B JACHL L 7EIR 2 7R 2 L DSEAE S e o 72 Y
COZEiE, BEEBENBICAET 294 N oy s ay
AHLRBURICHS 28 T LTHREL, 24 bV v v 2
¥a v OWKEDEIERIED R HIZ % o T b T & ZRIET
5o

DI A NI X I a rREDOE AR T
TdH % Claudin 2AEF 2 N) 7 & LTHREL. 2Ok
DIREFIENC DB A T EDRHL NI o720 LALARDS
Oy FA NI 7 a VORENRED LS IZHIEHE NS
PEINFTELHLDICh T ol 74 VY
Vg v O R ABIIZHIET 5 2 LI ESRmI R
LGB TH HH, Claudin ¥ ¥ 737 OFBIRE 2 A
W9 2720 TlEA T TH %S, Claudin-l Z #ENHH
LTHHRFEOZ A NI x o va vidBlEhiwn, Al
FA NI X 7Y a OB D L5 HEE WS IS
THHWT, MrTALEW I A TI) DRI ) == T
BTV, A4 MY x vy a ok E R L. BRIl
N THEREZ JTHE X BB ¥ U F VRERIE ORI % iR A
720

2. 75 &

2. 1. HpEE

FEBRICH W~ 7 ZAMER R LEAMTH S
CSG1 MBI, FHIEIE 10 % Fetal Bovine Serum (FCS)
ZHMLUZZDMEM % T 37 C. 5% CO, THiFEL 725

2. 2. #thrEa

PSR Z I W 5 M 1E 435 mm glass-base dishes F
72345 mmAN—HFA LTIy INVTy MIRAHET
gL, ThE 2%PFA/PBS (-) T 10 W E gL 2
vy, Hiv T 50 pg/mL Digitonin/PBS (=) & HvT 10 4+



5% MALFR % 4T 5 720 IRWT, 1% BSA/PBS (1) 2 15
ST ay ¥ B EIT o 7, —RPUKE 1 % BSA/
PBS ()2 i THM L2 D& NA 1K, 2Dk,
BRI AR 72 R PURZ N2 30 70 fEE L. & < 2k
Ao THh BB L2,

2. 3. Western Blotting

YIAY Ty T4 Y IHIER LY TV E
SDS-PAGEIZ & Y 5B, v =y MEICED =Tt
— ACHERE Lo 55 L2 %2 5% A F 4 3 V7 /PBS(-)
1L, BRTIOSMIREL 72y F 7 L7z HitwT
— KBtk % 5% A F 5 IV 7 /PBS (-) () 2 B TAR
L7zboxmz 1. 208, 5% AF 24 IV /PBS(-)
12 1/2000 1A B L 72 3k BuAR 2 0 2. 30 45 ) 25 iR CHR %
L7z ZD#%PBS(-) T30 - W% P L. Super Signal
west Dura Z il 2 JH v T L 7z
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LTIy 7V MIhb ETHE L, Bk, "aK
Pl & W L7z
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FE

AN T a v ORBERET S YT IVmER
BEFET S HKT, EHOWH SN % o 7/NrFALEY
DIATIT)—HT, FEMEOY A NIy o
g YRR IR T LA &R L. BRI, ¥
A MY vy ayOEST T 5 Claudin-1 12 GFP %
fill s S 72 GFP-Claudin-1 15T % M S BT 5 Lt
MESFHIRL 2 B2 L. LB ORI X - T, M EE
fizlZ Claudin-1 DM ERITILEME A7)V —= v 7 LT,
FORR, AN II L INVEY ) VKRGS F—PII
(CaMKII) DRHEHITSH 5 KN-93 TULF§ % &, Claudin-
1-GFP DML FEAS TR~ DEFEDFHE ICRMESI N D L &
R L72(M1),

WIZ, KNO3 2L B84 vV x v ¥ a v OIEEMRER)
B, LA THBE SN L 2R ET o720 Y7 AD
W U FH SR D K5 28 R C & A CSGL AL KN-93 % iR
I L Claudin-1 (283 2 PR CRIE G Z 1T - 720 Z O
B, B BN BT Claudin-1 ASHIHLEE A5 BB 1L 0
77 T IVIEIEENCHERET 2T AR SN2 (K 2),

X522 D X9 % Claudinl @5 7 I IVIRDERDF 4
Nox 7y a VEEOIRE XL TW L2210 5
72U, HHSEINTL 7Y I X B EF MBI 1T o

ST v DURERET D T HIVRER B DER

Control

1 GFP-Claudin-1 2LERIE T2 LT MATIC KN-93
ERICEENM 10uM (2B £DIAIL, DMSO % 3Eihic
AU A3TERBICEEN T KN-9O3 #1E2#CA ML= MEE T
GFP-Claudin-1 #*BBE (B EESAMICEREL TV S, X
F—ILIN—IE. 5ums

Control
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K2 ~ORERRBEFRORESE EEMAZICKN-93 2 xI%EE
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BEICHEARNT KN-93 15 (2700 U /=482 T 13 Claudin-1 D
AREEESMMUANDEENF T T IIVEE THALTWS (AXH),
Claudin-1 (& TAEIT R INTED 701 DEEIFHEAL
TLELY,

720 ZOMR FTINVRICEKRBIA POy vay
ANT Y FPBEEINTVE Z 2D (K3),
ZOZERH, KNOZUIIZL TS MY r v o va
YOBREEIIERT DLV S EDBHS IR 572,
KN93 DR RO T, FRLOIBEEN 2 MRV T,
R N ) T ARRRICK T B A 2 4T o 72 KR RS
HPUHIE (Trans-epithelial electrical resistance : TER) i,
LR Y — MC—E DL % 2 BRI 5 i 2
HIEIZED, YA MV varyENLTLEEMBO
Mz @544+ Ol LRTSE2MWET S, TERAHW
&, A4 2l LIZ L, LA >TLhEMBoNY 7
BEEDSEHVIRETH L F 2 5o KNO93 ZEMBIZEML 72
RS T BRI R TE W TER 2 R T 2 &2 5,
KNO3DIRIMZE>THZA bTx 7 v a ryonN) 7%k
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CLEHEETHLLEZ, BT AN ALIIET LM%
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L7
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Oxidative stress has recently gotten a great deal of attention, because it is reported to be responsible for a variety of
diseases and health concern and to be associated with fatigue and aging. Although oxidative stress is subject to occur
everywhere of the body, skin cells are more exposed with oxidative stress by ultraviolet radiation, especially UV-A. The
UV-related oxidative stress causes the protein degradation and accelerates the aging process in the skin cells. Thus, well-
controlled oxidative stress needs for anti-aging of the skin cells. We have previously developed the gene constructs and
model mice for visualizing oxidative stress in vivo. Here we also introduced the gene constructs into human-derived skin
cells, and established experimental tools to easily measure oxidative stress in vitro. By using these tools, we discovered and
evaluated the function of crocetin for anti-aging of the skin cells. Crocetin, is a carotenoid found in fruits of gardenia and
saffron. We confirmed that crocetin mitigated oxidative stress and damage of the skin cells exposed to UV-A irradiation.
These results indicate that crocetin might be potentially useful for protection against shin damage induced by UV-A.
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Screening and functional evaluation of
molecules for anti-UV skin-care by using
in vivo imaging of oxidative stress

Takao Iwawaki

Iwawaki Laboratory, Education and
Research Support Center Graduate
NCd) School of Medicine, Gunma University
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Reducing the rate for contact dermatitis caused by cosmetic materials is crucial in cosmetology. Histamine is one of
the physiological substances which produce itching sensation in contact dermatitis. We generated histamine-deficient mice
by knocking out the gene for histamine producing enzyme, histidine decarboxylase (HDC), to be used for the analysis of
histamine activity in vivo. The mechanisms of histamine activity in contact dermatitis were analyzed in mouse model which
was produced by the repeated ointment of trinitro-chlorobenzene (TNCB) on their back skin. The inflammation of histidine
decarboxylasae knock out (HDC-KO) mice were milder compared to their wild type counterpart. The number of regulatory
T cells (Tregs) in the dermis was found to be reduced by the existence of histamine. This control mechanism appeared to be
transmitted by TGF-f 1 for its positive effect on the number of Tregs. The action of histamine is known to be transmitted
through 4 types of histamine receptors (H1 to H4). H1 and H4 receptors among these receptors were pharmacologically
found to transmit the signal of inflammation in this contact dermatitis model". Including these information histamine is a
key substance for producing noxious symptom in dermatological diseases e.g. chronic inflammation, would healing and
contact dermatitis. The regulatory mechanisms of histamine synthesis, however, in their pathological contexts have not
been completely clarified because of lack of experimental materials. We lately produced the reporter mice which produce
fluorescent signal according to their expression of histidine decarboxylase gene. Since these gene-manipulated mice emit
fluorescent signal when they are active in transcription of histamine-synthesizing gene, we could analyze the timing and
source of cells for histamine production in disease model through observation of fluorescence using this reporter mice.
Previously we generated plasmid-based reporter mice to this purpose, however, the mice were prove to be useless, since
the emission of fluorescence was not limited to histamine producing cells. We produced lately a BAC (bacterial artificial
chromosome)-based transgenic mice to dodge this problem. We will produce a model of contact dermatitis in the new

transgenic mice and discuss the role of histamine producing cells in contact dermatitis.
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Identification of the histamine-producing cells in chronic
allergic contact dermatitis model using HDC-gene reporter
mice.
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School of Engineering, Tohoku University
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DOHNED EDFFHIZ T TV L2 PHIKIENWEE 2 NS,
ZORIBIZBWT, MR 2RI~ — 7 — %24t L,
FACSIZTHAT L, St ile o s & 2 ofizown
THET %,

EHIZ, BAY I VORIBREICBWT, ZOZHENART
HHHI~HLDH B, EOZHEKRERHL THEMEED
WERASNLDONPIZONWT, TNENDOZHEEKDT T=
AMET I TZA M2 HbVAILICLYVHLIIZT S,
ML oT, EDX) BIEHDBEBDOT LIVFEF— LD
EDORFIZRIRED D B OOV THEN T 5, LT, #
DBALRE % BAT L CRB O EERZ/T2H) 221280, 1t
BMIZL > TRy I VEAMBEAMBET 20 L9 22D
WTOME DD D,

3. &8 R

3. a. BACZHW\W:HDCEEFI VAV IZYY
YIRAIZDWT
NIVRATI T w7 ADIER
LAY I UENEETH L AT Y VLRERRES (HDC)
EETF1d~ 7 2 ® Chromosome 2 \[ZfFEAE T 5 45 23kb
DBIETTHbD, COBBEBETFIXI2Z0 Y bR 5B
FC =7V LICBRICEIERBG MAFAET B 720, Z
OB A E £ D GFP#EZT2SAS L HICTRL7

TIAI v FEHET S, 2D7-9H121F,. HDC gene ® A

- 72BAC (bacterial artificial chromosome) 7 T — > % i

AL. HDCHBIZT-OWGHIGME L) 637 FHDIEL LD,
1777 F B0 I T TPCRE W THIRT 5, WIEs
72DNA % pGEM-T Easy IZ$iA L., 70— ft53 5%, &

@ TA vector %, multiple cloning site {23 % 2 Fli$H o il

BRI F2 B Y 5647 Sal 1 & Apal TiH1bd % &, HDCitfz ¥

DOPCREIFHM 2 ELH 2 ) ish s, 1Y Hish
e Foru— ALl Tz HDC#EZ T O 7T HE—

% —#1 1kb % & T pBlue Script DHDC 7 HE— % —DF

FlZdH % Sall B X O Apal site AL, 70— 135

(plasmid 1 & #74). GFP (green fluorescence protein) %

multiple cloning site {28 A 77 7.1 IS GFP 3™ Version & 1),
Xhol & Xbal |2 T double digestion LY ¥ i L 72 GFP i1z

T-%. pBlue Script DR HIREERIBMICIHAL, 7 1

—MtT %, TOT T A3 v FoXbal site THEREHRL
L, Wi EICL279 23 v F#Klenow 12 & o T

1t L THB <o pBS-FRT-Neo-FRT & 1) Kpnl & EcoRV TYJ

) 1 L Kpnl site Z T4 DNA polymerase L TZH 5 3 Fili

b L7z Neo B FHih %2, FOTMELL TBW/AGFP %

&7 9 A3 v FiZblunt end ligation L. GFP @ F iz

New BZTAHAEINLZTIAI Y FEHET S, 20

79 A3 v F% Xhol & Notl T b L. Klenow LH % L

T+ Notl site 2 Fiifb L THE <o ZTDDNAKH X GFP D

T Neo B T 238D 72WTH CTd 5o plasmidl # Sall

¥ X UHincll site TiH 1t L 72 HDC promoter & HDC 1%

Intron 25 A - 72 Wi & . GFP + Neo Wi}y % ligation 3 % &,
Xhol site & Sal I site 252 ¥ H T —TH 52 DIZEND,
HDC promoter & HDC 1% Intron ® [ 12 GFP & Neo % &

{rpBlue Script2’ T& LA, TD 7 F A3 v F% Notl

site TYI Y 19 &, HDC promoter & HDC 1* Intron ® [

WZGFPB X UNeo 2 G WA TE T, ZoWikh & HDC

% % ¥ BAC DNA & @ [#] Thomologous recombination %

X5, Fo#EE, HDC promoter & 1% Intron ® [

IZGFP B X U'Neo#HZ T DA - 72BACH%EKT 5. T D

BAC clone ® A - 72 Kl Wi % Arabinose ff-4E F CHi#3 %

& Neo #fn T O Wi 12 FFFE F CRE 25 H \ W 2 BUS L T Neo

BIETORWVWBACHRERT %o 588K L72BAC clone Ofif

HiZe 2R 7 (Fig. Do

mice 2nd Chronlmsome (290Kb)

e

HDC gene(25Kb)

GFP gene

Cam r

Chloramphenicol resistant gene

Fig. 1 SR L 7= HDC-GFP BAC clone



A X hAY MRS Vol.25, 2017

Z®, BACZ v — % mouse ZAEINF Bk kZ DM
hAEBREZELTLIED, LE=F =<7 ADPEKT 5,
BHELTCELMBEDOREL2S 77 2 DNA =i L. PCREE
12 THE44& 12 GFP gene % Chloramphenicol resistant gene
DDA EZ PO E TS, BRICBACZ O — U8
AT BT AD5AE L TE 72 (Fig. 2).

3.b. FIVAIIZYIIIADFER
3. b. 1. BEEFOMHER
ZRINOIT BIAKIT L Y FEAEL 72 7 kDN, No
569 &£ No572 @ 2 filfk® < 7 212 BAC DNAZHiA S h
TW2 Z LR E N7z,
3. b. 2. HADHELR
K2, ZOLFR=F =<7 ZOKWEROUF 2 HEL T,
HDC AN A3 #OE % 565 % 70 &9 & HOLBMEIC C

220NN~

- O

~
S
—
-
-—

Cam r gene

To9eNoalON

- O

el d %o TR, HDCEAZ T A58 2 MIuie (O
TMN (REEiFLUER%) ML, W : ECLAIfaZ &) T, GFP2®
geft KT 72 (Fig. 3 @ TMN cells #&fi#LBEM, ECL
yyrurzux74 8.

2HIZZ T WMBURTE R HMAREIZ BT 5 GFPJE
BT EY THER L TV B A HDC AR & —3 L
TVEREI DDV THERBPLETH 72, LE—F
—< 7 A5 L2 BI2E1F 5 GFP & HDC O i 4
% FAT Lo T U % > TGFP ®—&k$ifk
(Cell Signaling Technology) & HCD ® — %k ¥tk (Acris
Antibody) % G S, 2Dk, NV AF T ¥ — ¥ a2 ik
L7z kPR E G &4, DABH#:mF v M EHWT R
PURDSHE S L 78 2 1B 2 Rt S 870, ety — Ui
GFP:HDCT—H L TWAZ EDHIBA L 720 F 72/ ihE
TOMIBIZB VT, B OMI, FERERR IR EK

100bp DNA Ladder
No.565 mice
No.566
No.567
No.568
No.569
No.570
No.571
No.572
BAC DNA(+GFP)
D.W.

GFP-1: 5 -TACGGCAAGCTGACCCTGAA-3’

GFP-2: 5 -TGTGATCGCGCTTCTCGTTG-3

100bp DNA Ladder
No.565 mice
No.566
No.567
No.568
No.569
No.570
No.571
No.572
BAC DNA(+GFP)
D.W.

CAT2: 5 -CAGTCAGTTGCTCAATGTACC-3’

CAT3: 5 ~ACTGGTGAAACTCACCCA-3

Fig. 2. #1{C~ ) XD &= FHEH
A EIEFHA GFP gene, Camr gene ) PCR (C L 57852

TMN cells

T@w

ot

l HEAR

IR TFHE GeLARIT)

ECL cells IH%%M
’ \ 4 1
1 ‘ X
. " Btk 7 * : |
\ § " /‘ ‘
% L] v L%’E%w\”
ERuNG

Fig. 3 GFP DR&ERE



BEEBRETIVICH IS HDC EEFLAR—4—IIXEBWEE X2 IV EEMBORTE

DTS A LN, BT TEZ LN TV DL RIS
SO MBI e 2 ¥ 3 Y AELET B BELEASIN T &
TWbe, TD7D, GHMA BIHEE TV & M- 72925RIC
BOWTOHH 2R RS I VEAMIRE RO LW fEtEATmw»
LEZTWh,

3.c. RE7UIL¥—8

7251, TNCBZ# D & LEBAT$ 5 EBHRITB W T,
WEHEEZE DR OAMINEZ Y, FEOEME T5 LK
Bz D% & A O TR B L OB o L 3 X Ol R
HARETVWEIEEZMHRALTWED, BAF I VERL
HDC (-/-) ¥ 7 ATIZEDOREIWITT S5 L 2R L T
w2 (Fig. 4. ZFWLEVEE)s MVA Yy T —TH
g% & MR L TBY., 2. IL4DKE
T ORERE S BRI HIH S Tz,

F 720 Mk oSV T Mo %% b CTLA4 R Foxp3
WP A ER T T 5 S LIk o TEIIT % &
HDC (/=) =7 AZEMIZHML TW2E 2 LB L L %
5720 WIZTGF-B1 DL )V %, HIEE T M o i 12
BIETHA ML ORFELE LTHELZ. ZORRE,
HDC (-/-) =% ATIZTGF-B1 DHBEHNTOWEILX ) v ¥
7 T AT ZTEY .. TGF-B 1 A25HIAE T Mo
W E LT B REMEATHN C & 720 TGF-B1 OREAEN %
RBIZOWTIHR S 72912, 1 H O TNCB O BA OEHIZ,
TGF-B1 ROk % EiE~ 7 A D ERE R S L Tl
HYETHIOBZNE L THhl FORHRIZ, TCGF-pl %
HH$ 2 2 & X 0 HlEYE T OIREL L % % Foxp3 b
ML R CTLA-4 B MM ASHE 2. 3612, & TGF-B 1 fiifk
FESTTAHZEICED IS OB ESRIS Lz, F
72BALB/c Z i\ 72 EEBR T, Hl ZBKEEHHA TH 5+
"Ny Yy, HA SRR CTH % INJ7777120 OVEF T,
& H 12 TGF-B 1 % Foxp3 B tEMIIE A LA L CTw 5 2 &
7o 72 (Fig. 4)

INOOMBENRERER X TCRIEFEIIN T VAV 2
Zy I AEHCRE T LV —EBRERITT A T E

a . b o
1.5 1 0.6+
R E
% 1.0 E 0.4-
S 0.5 @
5 L,‘-E 0.2
0- o

HDC (+/+) (-F) (+14) (F)  HDC (+/+) () (+/+) (-)
TNCB () () () (*) TNCB () () () ()

Tk

4. & &

CAZIVIETF 74 9F VKOG ERTWEE L
TR LIRS R S, REPREVwb o0, ik E T
MHENTWVWELEAY I VEHEMKITHL & H2 O 2 FEH O H
TdHh oo MRERTRAEC H3 2B BRIIAET 5 2 & 133
BENTWA, cDNADZ O — = FARFEIN-DIL
1999 4ECTd %o I HA ZHRDKM A MERD & Foo 2
DeDNADZ B —= 7 DOHEIF 20004ETH B, TD &
AT I VIRV H 5 DD, TE 5F4E
WEOTFENPE SNDE L% > TH LI LVEEREANKR 4
ERAINTVD, BHOKIEIIBWT, EX¥ I VIi3Z
DHERICEE P EE G 2, FoR IR, EAREERRT
EEMETH D, BI2bIIL AY I VAKBETHLL X
FV VRSB ERETEsoa -2V T L, Sy I Ty
P AT A LI2X 5T, B A% I VRSN
B AERSGTEREIT RV, MEHA. WFEMOERIC
LAY I VOFENEETHLZ L L, ZORISIZH2
ZREENTHIE WL 2L, kT TIRRE L
WBHI ZEEKZNTLLEEZ LN TV AR HLZHARD &
EThrI D ansz"" ZoXHITkBEICIE3
HE O Ry I v/ EThbbHlL, H2BXUH4 2%
RPBEETHEZEBbh b, E->T. HERIIBITSL
A5 I YOERIZHEAMTIEZR S, 5% il w kT AT
IV IR T AR S FE R TAHIEICL), BAF S
Y OWFRVER S S BT S ENE. X0 R R AT 5T 2
2%

RETLVF—DEBRRIIBWT, NTTF U a2fhEL
BAiTHI LI T BEEELEMILEE T, CACD
(chronic allergic contact dermatitis) ®EFNVE7%5 7,
HEE T AN S0 D THF HEHERE R B CSRIE IR O F RIS
PETHLHEEHIZ, 72277 —THNLZ 2 T
JEREYBESEL DG ERTWE Y, L2
PE T HFZIZCACDIZBIT 2B X A3 X < Do Tid e,

C _
5 , & d o
T3 —
%100— =100
3 3
n x
- b
2 50| < 50
3 —]
s 13)
o s
5 °
2 8
E o g O-
z Z
HDC (+/+) () (+1*) () HDC (+4+) (1) (+1+) (/)
TNCB () () (*) (H)  TNCB () () () ()

Fig. 4 HDC-KO ¥ YRMDIEMEMEBRICH TS
YA MHA 2 RHEME TR OEEER (BIHME 1 LVHR)
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SEOFERIZE 5T, B A ¥ 3 I3 HEYE T MO RS
Bk~ EEBZ 5 TGF-plZALCary ba—J
T2 LG 2. BT M B % Foxp3 1d 4%
FEOREICEETHSZ LI OBETFOMEL L &¢
BERZ VNI ATIEZIRECB T 2 RIERG A &
BIEHRENTVENSTH A Y, HIENE TN % By
AR SN2 % & AR 212 B 1 A~ A MRt
ERIEMEE A SIEWY A M4 oL IEIT 5 2
EHMSRTWSE Y, 2oz iz, CACDTH ES &)
IZEZ b, blzL7zb045No#ETH~ A MO
ERILAD LRV R STz Yy HIEYE T fiie o
PR BIECTLA-4 ZRH L TV AWML H 5 2 & 28
CTLA-4 ~OHfEZ o 2 FZBRTRER TV B Y, K
Thi B DETVITB T, Hll#EE THINIEIL-10 DA%
MALTTR2 M FE RO 7T LV F— s 2R 5 2 &5
HERTWwBEAY, 725 HDC («/-) w7 A TIRIL-10
PRI CTEALTE 22 Z AL, b LIAKOERE
AR ETWAH & 5 L CACD DI H ILIE RS o Jii 43
IL-1I0 AL CRETVWA RN S L EZTVWD, T
7z. TGF-B 1 2541k THINE 2 358 L € < 2 BICIL-2 A%
BETHLIEIRENTBY W, TGF-BlEMAz~
TANIL-2HB EH L TELFEREZEALIC, o0
A NAA AR HIEE T Z e L, ZRICE -
TCACDIZBW TRz 7227 —THilgza g =)L
THLEMOLEZ OND,

RO L E IR IEF R E~Y T A B Ve 27 3
¥ OB G R A BRBEOMIETH B, T IILREN
EREICEA LB Db 2B REa ba
— VT B EEREREIRMT 5, R BAMERL
HMLWE IS VATV 2oy 77 A A% I VEEDERE
LARVTIHEM L L 72 & ZIZHEE T 27280 2O T AT
B R AR L, SobBimeE 2 e cBlgshidl)
LAY I UAHIE, 2) LAY I VEROEAbY S,
BRAL DRI X B RSN TwA~ X M, ~2 1
77—, MFHRICI A, FPER IFEEERD e X 4 3
VEREEL, BB TF A4 b BERHI D © o pE A
Lo, ALHEMICEoTIE, BRAY I UARIGHED W
A IPHNC @) < WTREVEASD D . FEARIYIS AR O Fo bt
29 XD ICHEEED L 7-0DBWETNVOIREI R 5,
VLB X 512, AWFFE R O F 13 PR 24 0 SR ik &
Kgp eI, TRA MO Y—ITBIT B EM ORI
V7e¥H ETHOEERERERMT S LEEZ TS,

5 # &

AKETIENT VAV 22y 7 ADOMEELE Z O3
BIUOBAETITORETLVE—EBOKEEZ T LD,
LS, EBEHEBELLZIN S VATV 22y s AR VT,

BT LUV —EFVEMERL, 2% I v oEERE %
LHNOREEZFT o TV FETH b,

(5| F3Z#k)
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It has been noted that retinoic acid (RA) is effective for the anti-aging action in the skin. Topical treatment with RA on
the skin improves tension and elasticity by decreasing wrinkles, however, its mechanism has not been fully determined. The
one of impediments in this research field is that we cannot visualize endogenous RA level in the skin. Since RA is not a
molecule but a compound, it is impossible to establish a mouse model by delete directly RA. Thus, we aimed to determine
key molecule(s) associated with RA signaling in the skin and then attempted to establish mice in which we can visualize
endogenous RA level by making use of the molecule(s). Targeting vector was designed and homologous recombination was
performed in zygotes. As a result, chimera mice were delivered. This mouse model will be a powerful tool to analyze anti-
aging actions of RA as well as effects of other anti-aging products on the skin.

1. #

LF /4 Y (Retinoic acid : RA) R EHINLIZB T
F—rF—nN—%RHEL, BEMEIIBwTaT—F g
BEBIMESE D720, M NYREEHDSH 50 o T
BPST v FIA YV IR ELTERSRTERY, L
P, LFIA VBROEBICBTAT Y FIA T 7D R
B ARNIMRIIAWHTH L FEDFOESRIZLID, L
FIA VLT —PRA 7 O—= v T ENT, $2%
Dy VT UATV =y =y AEREMIEE L. KA
LV T T =9 0TI NI ADBESNIZDS, 120H b
WiE 2200V F A4 VLY TY—% ) v 2T FLTH,
TRELUZW EHICEHZEIRNIIBIN T, RADKFIC
B HHEBEMANTIIWEETH > 720 ThE, LF /A4 VR
Lt 7% —13 k&< 25K (Retinoic acid receptor : RAR,
Retinoid X receptor : RXR) 25T &N 5H, FhEhT
AV 547 (—a, =B, —y) ZFHL, SHIZZERThOT AV
FATIIHT I AT (1,-2,-3) BPELEL. ZNENHHH
WM& %t 35720, BYLELTY—% /v 7T bl
T L7y kb7 ToBE2HioTLE)
72D THBHEEZLNTVSD, —H, VLFIA VBV 7
V7D B VYT Y DA ST ORI BT 5 T
WERZHoEiIdnz v, 22T AifgEicBWTCid, %
FTRAVIFV VIl TFOH B FEIIBWTE
BICRBLTWRFE2ERE L, KIS, KHIZBIT
RAMEZRALV 7 ¥ —% W CTHMBGEL 72, wFEICHK

il

Monitoring of endogenous retinoic acid
levels in the skin to elucidate the anti-
aging role of retinoic acid

Junko Okano

Department of Anatomy and Cell Biology,
Shiga University of Medical Science

JEICBWTRAREZ WML 2 2 HEEE L, BfEC
O)E%T%_OZEYD%E‘/UTV\Z)O

2. FEBLUHRER

2. 1.
2. 1.1 LF/IAVBRITFIVIICEDLZDFD. K&

ICHBTDEET RGN

LF A VEENREICBCTT v F A Vv S B
DEWwHZliE, HEELF /A VBTETLE LT
AV 7T YT B FORBENYKD L L TH
T& 5%, 2T, EOHTEBOIETERAEICBWTEE
WHRHLTWA P2 Lz, $TLF /740 ET¥
— (Retinoic acid receptor : RAR, Retinoid X receptor :
RXR) D5 % feEdett B £ Oin situ hybridization % v
THARIzD, Fo &) & LAFENEIH Y -3
Gdrole THIE. LF A LTy —I120T BHiRIE
RARBLURXROY 7T A4 TZHRFTHILITTE 0
ZENFERNEZEZ SN RKISWRAR D 5 W IZRXR O 4
DT A4 V%A FTDORNA in situ hybridization ® probe % &
B L. in situ hybridization Z A 720 L L7z L &
T =D H T, EEICHRMIIHENT L0 HOT5
ZLIFITELRDPoT

Lo T, WROWEE) F Y F (RA) DHFET IS L
LTI =By E, EVIBETIIMENIEE L NEE R,
RA X, &% (retinaldehyde dehydrogenase : Raldhl,
-2,-3) & ofRE# (Cyp26 : Cyp26al, -bl, -cl) DT ¥ 12
Lo TCEDORAERREEINS, L) BUTD O 21T
JgZricl? (K1), & Z TRaldhl, -2, -3, Cyp26al, -bl,
-cl Min situ probe Z1EM L. in situ hybridization %= 47
72& 2%, Cyp26bl ®AIZHEEZE L O BFLBHM NI 45 5%
B7RFEB Ny — o hBigEs iz (M 2),
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[Taget ceils of RA]

Retinol
v

M1 LF/ABITFIL TN <

RAZMMAEE (£) ICBWT, LF/—IL/RBP 48 & kI3
STRAG P S5MIBEERNICAS, MBEAICA-EZLF/—ILiE
CRBP(cellular retinol-binding protein) (Z#& L. LRAT (lecithin
retinol acyltransferase) (Z&->TIXFIL{EEhT, #BEAIC
BrEladn 3, % 3\ id. RDH/ADH (retinol dehydrogenase/
alcohol dehydrogenase) (C & -7 Retinaldehyde (CE&{E X h 3,
& 5 |Z Retinaldehyde ¥ Raldh1-3 (&> T RA ICE# & h %,
CABP (cellular retinoic acid binding protein) &#&& L7= RA &
ZICBITL, 41~v—% KT 385ERT RAR/RXR &#EET %,
RA-RAR/RXR % RA I5ZEE5 (RA responsive element) (&
ELTENS FOEME S S UIFHEIEETT S0

RA DIEFZRIHMRE () (CHWTIE. RA IZ Cyp26s ICHEESh
TLES,

Cyp26b1 DRIR(FK) 2T, EERENPRIATIRE 145D
SEGFFEOBEMBICHKEBL. BEIEGICHVWERK., EAUHE
IDBWRIRERD 5,

2.1.2. REBOLF/ A VEBOREEDIRIE

LF 74 YBRIEG T Tl ALEmTH Y. 417 300
EIEFITNZ VO T, HETHLT 2 0EFICHEETH
5o %<1E. LF /A YEE®D direct target Td 5 RARB D
BIZTRBZLF /A VBOREL AR LTS, £2 T,
<7 ZADNE VR 2 R ICERIL L . IER5E B X OV A
BOREHIZBI B LF ) A VBORRERGE L 2. Z
DOFER B A5 - b & BIE S B M4 155 H A 5 1%
8 AT B e 185 H £ THIBEIICAH & 7% RARB D5
BA@o(03, 7)o KICKBIZB W TR
2 XN/ Cyp26bl %45 TRIEEE72< 7 A (Cyp26bl-/-
Y7 A) ORARBOHEBZMRIzLTAH, EH~T AL

—l el
Q@ n
*

Relative expression

O N B m

r__l—-j_l i |—I
E155 E185 E175 E185
—— WT - Cyp26b1-/-

M3 KERE-MEICH T2 RARPODERERT, & H4&E
BIgZXrS5HEKMUAEEBICH TS RARBO R, 7!
Cyp26b1-/- X I XD S5HFEM UL EEICH TS RARBD R,

HBLT8 - 105 Z &R LA LTz (K3, #H)o
Cyp26bl-/-< o Z DR IZE AR < A L I THEED
BIE, BEoMEbrAohiz2ehb, ZHIERA%E
533 % Cyp26bl AR MM TRIEL TV D721
Sl ERONL, Tbb, YR RAMREIZIEHR K
BIUOBUREICLETH Y, £ DfiIE Cyp26bl H3H
S TWbH I EDH 72,

2.2, LF/AMVBREREDOHRIL

2.2.1. LFIAVBITFIVIICEDZHFD. BB
ICBTDEEFHREREN
BERICBWTLF /4 vBEWTH LT 5272012, 7
2. 1. 12ffto TRARBD®RARE # 3[A1Y ¥ — L7z il
hsp68 71 & — % —B X WNLacZE¥| # 2% WIEEG % 7
JLAHNICHED NS VAV 2=y 7=y ADOFH %R AT
(UFRARE-lacZ¥ 7 A &3 %), T~ 7 Ak, fEfk
BRI~y 2T, Raldh 2358 ¢ 5§01 LacZ ¥ E
B, Cyp26s23%Bl§ B HBICIIP L THEBEL W &
Mo, HARNORABREZ MY % 2 & 2SRED LD S
HoTwd Yy g, EEEEOBREN?SIE - MLz
B> 5 Z L5, RARE-lacZ~ ™ A D134 ¥ THEE
MRhEENTWED o772, £ TRARE-lacZ~ 7 2 % % [l
WA 155-185 H DR E % v T LacZ #eta & 17 - 72
%72, RARE-lacZ~ ™ A & Cyp26bl+/-% ™ R & 5Hl & &
TRARE-lacZ ; Cyp26bl-/-~ % Z Z{E8 L. Cyp26bl %
RIBT 5 Z & TIRNRABREZ HIF 726 O KM RA R
EMGIEL 720 T OMGSE, IEH M TlE. A 155 H Tl
KN T4 165 H TN B £ O periderm (B _E57).
J62E 185 H TId Bz NG 3B £ OB IZ5R\> LacZ D JRFEASER
BE N7z, F72. RARElacZ : Cyp26bl-/-~< 7 2 D Jz &
DFISF — I3EA 155, 165 HIZ B4R & TR B
YNy — &R L, WA, HIZBWTIE, BN
W LacZ BB oN oz (1X4),
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Z1iZ, 2. 1. ®in situ hybridization \ 2K $ % #EH T
Hbo ThbbH, Cyp26bl DIEH T 5 FRALIZRA A543
ENTWDLOTRAFHFEL W EARERZ2 5 TH
%o > T, Cyp26bl Z RIHS /2~ 7 A TIHAEARNIC
RAEEN LH$ 5728, RARElacZ : Cyp26bl-/-< 7 A
Tl LacZ 44t s Cyp26bl OFEHMHEMICBIZE SN D 2 &s
fll D igiss - M THIZBR SN TV D, M LICIEF KN
EHWTEEEREE L 24072, Cyp26bl ®) 7V ¥
4 LPCRZAT - THAIZAS, BHBICEM 5B %89, in
situ hybridization DFiER 2 ZFHT LD D TH - 72, -
Ty RARE-JacZ~ 7 23R L EHIZBWTIE. RA
BEZR EMICKL T AW e D, Yoy 22w
TRABEZWHALT LI LI TE RV ERER L7,
2.2.2. Cyp26bl LIR—Z—KNFVADIZVIITAD

=S

FITC, REFBICTHOERLZER L2 L 2o 2

WT Cyp26b1-/-; RARE-hsplacZ -

E16.5 E15.5

E18.5

FACH3 NIRRTy T+

B4 RARE-lacZ ¥R EBWA MO RA JRETRILORH

RARBTIE A& <, HEIZEEIZHILL Tz Cyp26bl &
LT AUE, IS8T A RARER IEMICEIZRTX 5
EE T T9. HANMIEIEL 29\ Cyp26bl LA —
F—=F G VAV =y 7w AOME# & KM Tz, Cyp26bl
%4 BAC clone #l A L. LacZ % Fitll##D targeting
vector M L7z ThES T AZRINA v P27 v 3
YL, IR RSB L CEEEO T A R ER L,
474 o, BIHEMRT 5720 LacZ R ta %17 -
720 29 B, 154 VIZBWTHBICRWERNE S
727z, RS L7ze LA L. LacZZ8BIdEE L D
KRB LTB Y, Zid Cyp26bl DFEH /7 —
VEFRIET Do Heo T TDOFHPETIECyp26bl OFEBL %
HHTLZLEITERVWEEZ, KD 2. 2.3 DEBRIIE
L7
2.2.3. Cyp26bl L R—E—/v T4 TADIER

X oT, SEREE Y X2 IZIRES (Internal

-

A EB MR T -

X5 Z® Cyp26bi (Z LacZ B A-7-RRIZEE (BB 16.5) Tld. BEFLWREICHE W LcaZ DRIBERDH -,

E5I2AD Cyp26bl (C LacZ A A>TV EWER (RIUIBEIRY T AP SEEMAEBEOER) ICHVWTHE
BRI LacZ DREREBD. CORBBREE, ZOERICH TS LacZ RIREEEHNFULTEN, H-TED

ERFICHTD LacZ BRIRISFHRMEEASN D,



LF/ACBOBEBRNREEZS ) TEHBRT > FIAD L TR FORENDIGH

Ribosome Entry Sites) %21}, Cyp26bl ® 3 UTRIZ/ v
JA YV LTCLUR=F =< ARSI EICL7z, 2
DN H b EFEFEIZ Cyp26bl DFEHZ w87
WCCHBETAZENTEX S, DT, Ires-Venus. pgk-neo.
FRTDH Yy B ASTfENRT =L, KYF 472
YhR=WRT F =R Lz, RY T4 Tayha—)
N7 F—% BESHIIIEA L, HAERLzau=—25
AN == T TITA—MEMT / ADNA R L7z,
WIIEHM 75 4 ~—% 3FHE T A » L TPCRIZEX 5
A7) —= v T D&M REL L7z,

BN 5 — % ESHIBICEAL T, A4~ A ¥ T
Wik, 100 70— 2RI LTHESE, A7) —=
W77 ADNA %L 72 ZHIZPCR % JtifT L CHIE
L ZAKZ R 7 ) ==V 7 Lizo MM ZEH6 70—
CERINTE 20T, SHIZRBWoOYY7ay b a2frn,
JElE e BREOTMHTIE L AR A 5o TnH T &
EWE Lz 209 b0 27 a—roESHING % IR
WA vz rvarl, BB L, 1 HOBHET
EFERXATIIADPHRONLE 572D T, b)) —FEru—>
FMOELCRBM Lz SHIZF AT AT R0
Ty BUERE L TABME~NDO S5 2R TH 5,

3. B

LF /A4 VBRIV A Y FRDT, ZDOLt7 ¥ — %@
FTLONEBETH Y. KFREDL ZIhLHET LA, ik
Y% in situ hybridization TIZED L7 ¥ — H ) FIC
B2V T7hy VeBEHAERAZENTE o7 L
FIAVRY TF) Y TOREFRFEIL LT Y =05
OWEREMICEHE L TWD I D, BITORE LB 5T
WhEEZLNT, TITHEEZEZ, LF /A4 VBAEK
RO B B REBURNT 1TV B 723 REER O
TR IZB W TR Td 5 Cyp26bl O A 3455

BB LTWLZEZWONITTH I ENTE,
WIS, B EREB X OMEIC BT 5 RAEE 2B 5 90
ThH0, FELYT Y —ZFH LT 2T- 7225 2
DOFEBIFEFLVE, RAIZZBERAENE T 025 —
EDWETREEL THEBIAFEL T D I o7,
ESHICRABREZTHLT 720, FTFTTIIRESN
72 A% WA, KB O RA W % LML T v
LB VDT2NT ENEFROEREN SHIMT B Z EAT
&72o o T, BAC (ANT¥AK) 272 v o4 0L
K= == R %R T 2 WY D 2 720 A DI
MORFATITIAPEINEP-72OT, b)) —ERT
THREEZ#D RS I LI DRI ISR 22> TLE
5720 ROBATEEN-OT, BELRNOLF /4
YBRBALY T A BMEL XKL LTV L EMTH 5,

(5| FAxZ#k)
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Photoreactivity and dermal/ocular deposition of compounds have been recognized as key considerations for evaluating
the phototoxic risk of compounds. Because some drugs are known to cause phototoxic reactions via generation of potent
phototoxic metabolites, photosafety assessments on parent drugs alone may lead to false predictions about their photosafety.
This study aimed to establish a new photosafety assessment strategy for evaluating the in vivo phototoxic potential of both a
parent substance and its metabolites. The in vivo phototoxic risk of fenofibrate (FF) and its metabolites, fenofibric acid (FA)
and reduced fenofibric acid, were evaluated based on photochemical and pharmacokinetic analyses. FF and FA exhibited
intensive UV absorption, with molar extinction coefficient values of 17,000 (290 nm) and 14,000 M'cm! (295 nm),
respectively. Superoxide generation from FA was significantly higher than from FF, and a marked increase in superoxide
generation from FF was observed after incubation with rat hepatic S9 fractions, suggesting enhanced photoreactivity of
FF after metabolism. FA showed high dermal/ocular deposition after oral administration (5 mg/kg, p.o.) although the
concentration of FF was negligible, suggesting high exposure risk from FA. On the basis of these findings, FA was deduced
to be a major contributor to phototoxicity induced by FF taken orally, and this prediction was in accordance with the
results from in vitro/in vivo phototoxicity tests. Results from this study suggest that this new screening strategy for parent
substances and their metabolites provides reliable photosafety information on drug candidates and would be useful for drug

development with wide safety margins.

1. #

FEHIVE SR BOE |34 E D FA G R OB L D 5] X
RZEINLEHBLPIROERESTH H2°%, L4, +V
YBOWHUZ X o TKREA 5 WFRICHEET LRI (UV)

il

BAEMLTWAZ LD, RIEQBLPHMALTWS Y.

RPIZELD A F N7t E S F R RIS EE L,

FH] D 45T chromophore, @& 5% W IdACHHT X - THL
&7z chromophore 23R JF R E THIEL7GICE - T
A S5 &, FEEIRED S, 7 5 hke —EEIRES, (25

Eans (Fig. 1A). e —EIIREOAF a3 mDd TR <,

FThbbiuEE I L CHBICIEEIRRE S 2R 5 %, HW
LA X D HE=EIURE T, 128 5. ik =HI0R
EI2H HALEWIED ABEIE L CHIKIRRES, 105 5 Y. &
KRB TIE F o 72 LIS E LB WEATH, Bvwitz
ANVF—F G LS TIE, O RVF—%EiE)
ELTHRABDOMERLER T 72T A 2 7 & bF b
RRITIENTESL Y. 20k B E b nig
v, SYUANETH S Type I Mt L, —EIHMES
BT % Type II JUS & 25T s, BRES I3
EBIAVEF—OT 77y —L LTHEL, ZRICHEW

cay

Development of photosafety testing
strategy and its strategic harmonization

Satomi Onoue

Department of Pharmacokinetics
and Pharmacodynamics,School of
Pharmaceutical Sciences, University of
Shizuoka

PEA: & 117z singlet oxygen X superoxide %5 o 1% P BE 3% ff
(Reactive oxygen species ; ROS) 2 & 5 AN YE oW
AV BT ASEE A SR E O SIE R O—o L LTE 2 5
NTWa. T o 0L ROL DR ASHINNEE b o> %A
RIS T AHE IO 2 %% L, £7-DNA DOz
1bdH 5\ WIFHERABH IS X o TRBETRMER B A B D5
W35 (Fig. 1B). I NIEYBNTTF o) & v
INZEEAI R TR L 72BRCiE, SRR R &
Y, RRMISOET LV —-e2ERT 20 LE 2
bND. WIhIIE &, FEAMOGHRECE DR %% 2 %
EE, RLEBELR M) =L R DOIIKEIROWIL, L
TENHEI LAY ORI TH S H ",

% OB, FEHAPECHLRBBUE I ARRIC L - TH &
HZSNBD, —HMOEKIZBWTIIRHY OG- 258E
ENTVE., INS5DF —AZBWTIE, HIEY L6
HEALTWAEZZD, BN X o TEYOGERZ AR
SNl HDVIIERN, FFICEGHERIC B TRE
MOHEREI BN L IGERT 25D THS. $72, Bl
£ THE IS 5-aminolevulic acid Z k&, FHICL - T
#7212 chromophore 2SR S N Y IFHE I N TE S
F, BEWIESTEEA L TR, 2o b
HEEE A LT anwEE2 57 —FT, BEWIE
et % A LTwaEa2iE, RN & 25ubsm Ot
DR L W2 B TE T, HEMOARIHEAL
TW5 L in vivo IXBIT 208 A7 & Wik 5 W REtEDS
HhHEEZD. EBIIERAL, EWARKOADNALEN B
L USRI ERE AR AE H L OB ARl % 17 - 724
R, REWIHERCFG T LML TWwE 7L



S,
S ISC
1 /\/\,\’\,“
s | = T,
= c 8
S |k 59
] @ O g2
1] @n D [=%
° |5e 2a
> = od
e =
S \ 4
0 ||

Electronic ground state

(B)
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Photoirritation

: Membrane proteinsllipids
1 i. Oxidation
 ii. Denaturation

- } Phototoxins } -

1
IDNA

v
| Proteins |i. Oxidation
| i. Photoadduct) 1ii. Photoadduct
Y
[ Photoallergy ] Photogenotoxicity
Photocarcinogenicity

Fig. 1 Possible mechanisms for drug-induced phototoxicity.
(A) Jablonski diagram. S: singlet state; T: triplet state; IC: internal conversion; and ISC: intersystem
crossing. Each line among singlet states indicates the excited vibrational states, and excited rotational
states were not shown. (B) Several phototoxic responses caused by photo-activated drugs.

TURTIVIIBVWTTFHOBRE LT o T, BIEY
PRI EZ A LT BRY, AIEICBW TR OL%R
SRR D T A2 RETHDHLEZ LA, —FHTICH
S10 THEACEH W I § % Bl O L EPEIT DOV THBR 5T
W\, ST, Fenofibrate (FF) 1% 18 M ILAE G 3
ELTHHENRTWAEYTHY, FORIWEHE L TR
WHEEAWHE SN TS, FFOXHEICBWLTIZZ MR
W2 R S 55 B T REME DS STV A, i
vivolZBIFTHENLOFGIIHLNERoTW RV,
72 FF X, #&F10¥5 % 3 % 12 carboxylesterase (CES)
1AL & o TIHHEAEY TdH % fenofibric acid (FA) 1218
#EN, FAIZXS5IZ CYP3A41Z X Y reduced fenofibric

acid (RFA) ~eff#snszeapmonTsY (Fig 2),
NN FFOFERBYTHL I ENMONT VST,

> T, FF OYGHGBEBUE X3 2 EEAH Y 0 F 52 Y]
LNTT BT &S, RO ) A 7 Bl R ORESEC
DEWHEERD. TIT, AfETRE#YEzZOW
e R R OMEL HE L, FF & 2o EENA
W THBHFAB L RFAICK LT, b=/ e
A S X ORNBTRE O i 5 62 ARl 2 F2 0 L 72.

2. % B
2.1, M

Acetic acid, DMSO, ethanol (EtOH), formic acid, FF,

imidazole, ketoprofen, NBT, p-nitosodimethylaniline,
quinine HCI 2H,0, NaH,PO, 2H,0, Na,HPO, 12H,0 &
FEHISE T3 CRIR, HA) X OBALZ. ACN (HPLC
grade) X Honeywell Japan (BE, HA) X DA L7
FA 1 AK Scientific Inc. (Union City, CA, USA) X ) EEA

L72. RFA X Toronto Research Chemicals Inc. (Toronto,

peVerae

Fenofibrate (FF) CES1A1

0
Cl 0
-
o)

CYP3A4
Fenofibric acid (FA)

O
Cl O
o
OH

Reduced fenofibric acid (RFA)

Fig. 2 Chemical structures of each test compound and
metabolic pathways.

Ontario, Canada) & DA L7, 10% fetal bovine serum
(FBS), dulbecco's modified eagle medium (DMEM),
earle's balanced salt solution (EBSS), neutral red (NR),
sulisobenzone (& Sigma-Aldrich Japan (EET, HA) X v
A L7z. Pooled IGS Sprague-Dawley rat liver S9 fraction,
pooled IGS Sprague-Dawley rat intestinal S9 fraction,
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nicotinamide adenine dinucleotide phosphate (NADPH)
regenerating system (Zf5K A 74 AV (HH, HA) X b
WA L7z, 2o 3 XToRIEIZ TN 2 72, ROS
assay JH reaction container & Ozawa Science (%1, HA)
B Al

2.2. ROS 7vt1

e LK B 6 @ I 512 12 Xe arc lamp % fiii 2 72 Atlas
Suntest CPS+ (Atlas Material Technologies LCC,
Chicago, IL, USA) Z M\ 72, Atlas Suntest CPS+ Tl344
WEOUVZH Y N LEBO KB EE BT 20D 7 4 VY
— % T CIE85/1989 daylight simulation requirement
WCRHICHIG L8R a2 S L Twab, BaHE
28°C, 250 W/cm® T 1h 47 - 72, BB E 13 DMSO 12
%L (10mM), stock solution & L T w72, Singlet
oxygen (¥ imidazole % singlet oxygen ® acceptor (2 F \»
T, p-nitrosodimethylaniline K& ® 440 nm 12 BT 5 W
Wtz E=r) o755 TELAE>SY. WEEM
2RISR L.

'0,+A = [AO,] = AO,
[AO,] + RNO — -RNO + Products
A :'0, acceptor, imidazole
RNO : nitroso compounds

mROS assay (2 B W T W E 0 &% &3 8
200uM & 72 B X 9 12 B B W & @ stock solution Z,
p-nitrosodimethylaniline G0uM) # & 0" imidazole (50
uM) % & T 20mM NaPB (pH74) with 05% Tween
20 L IRA LY BEFEALFH O ROS assay (2B W T
i$ rat S9 fractions THLEE L 72FF2830uM & &2 % X 9
p-nitrosodimethylaniline (50 uM) 3 & Fimidazole (50 pM)
% &t 20mM NaPB (pH74) &iRA& L7z TORAW
200 uL % 96-well microplate HAS T, HE, HA : code

number:3881-096: clear, untreated, flat-bottom) 241 L,

Wb oA | % iR, 440nm @ WG % SAFIRE
microplate spectrophotometer (TECAN, Mannedorf,
Switzerland) Z# H W TllE L7z, 208K, TL— 1%
reaction container {IZ AN AT DFH & G L, HA K
Y& Th BB L7z, BEgOFL— Mg, BER HO
440 nm O WGl % %€ L 72. Superoxide anion (& NBT
DEICIZ & o THE T % nitroblue diformazan @ 560 nm
B E=5 ) ¥ /T2 L THlE L. HE
JEE A DU IR L7,
0, + NBT — O, + Nitroblue diformazan

mROS assay (23 W TR B D B #& i BE A% 200 uM
& B X O I E @ stock solution Z, NBT (50 uM)
% & ¢ 20mM NaPB (pH74) with 05% Tween 20
CIRA L7 BEEAIE O ROS assay 12 B\ T U rat

S9 fractions THLEL L 72 FF 2°30uM & 7 % & 9 NBT
(50 uM) %%t 20mM NaPB (pH74) &G L7 20
RAW 200 uL % 96-well microplate (JHAE T, Hui, H
A ; code number : 3881-096 ; clear, untreated, flat-
bottom) (24 L, Hriliy o & Mt % fEiE%, 560 nm DO WL
Y% # SAFIRE microplate spectrophotometer (TECAN,
Mannedorf, Switzerland) # HWCllE L7z, 2%, 7
L — b % reaction container [ ANARDOZEZHAH L, ¥
PRB % 1Th B L7z RGO 7L — Mg, R,
FFO¥ 560 nm OWEAR % Hl 2 L 72,

2. 3. BEER

MY Sprague-Dawley 5 v b (11-12 #i#h, &K 300-
350g) [ HA SLC GER, HA) XhWMALZ. EEBFT
oM, 7 v MIBWEE RSB CHBHICER, #oka)s
TR BRI T 2 AR (24 £ 1°C) B X OYRFE (55 £ 5%)
BEHOT, fiF Lz, EWEREBANFHHCH% 7 v M
R G500 18h OB L7z, In vivo YemePEiRERIC
JHW5 T v M, RERBHAE 18 h A 12 pentobarbital (50 mg/
kg, ip) BEET D7 v MEFZHTL 72, £ TOBWELR
SR AL RPN OB E#m TR R X OKRE /I A
FIA4 T THEREL .

HMEL729 v MCFF (5mg/kg) #6504, Mg~ 7
V(#1300 L) % 05, 1, 2, 3, 4, 6, 8, 12, 24, 48hi2B VT
AR & 0 ERICL 72, M4 >~ 77V % 0458 (10,000 X g,
10min, 4C) LTHE S NEEY » 7 Ivid, 25 & (v/v)
D ACN &2z, %, #0558 (10,000 X g, 5min, 4TC) L,
3% # 020 um membrane filter (Milex®-LG, Millipore
Co., Ltd, Billerica, MA, USA) ##3Z L TA#MLZ. 1%
5 M7z A internal standard T& % ketoprofen (1 pg/
mL) &t 50%ACN & 1:1 TlRA L, UPLC/ESI-MS %+
MIZX B ERTIT- 72 KB L IR R DG4
2,4,6,8 10, 12, 24, 48hHZITBWVT, YL F VT —7T
JVIREE T, TREREINR & 0 B, 38 X OOk A B AR
Lo TRIRLZT vy PO 7. BRIL 724 > 7
WVIFERERER, NP ITI VAL, 4mLDOACNZA
Physcotron (Microtech Co. Ltd., T-#, HA) 12X ) k=E
VFA XL Bonr 7, RER X OSEE ik
M2 10 WAy, 0Bk (1,300 X g, 10min) L7z &
OHMHERIEZ 2 BTV, BHR AT AF 2 =75 L
720%, 40CTREWME L. ¥EiE#% ketoprofen 500 ng/
mL % %% 50 % ACN T L, 0.20 um membrane filter
(Milex"-LG, Millipore Co., Ltd., Billerica, MA, USA)
FHWTABLZDH, UPLC/ESI-MS 4 i2 X % %
i % 1T o 72. UPLC/ESI-MS ¥ A 5 A4 (% binary solvent
manager, column compartment, # £ U8 Micromass SQ

detector connected with Waters Masslynx v 41. % & &



Waters Acquity UPLC™ system (Waters, Milford, MA,
USA) 2SN THEY, 5 4121F Waters Acquity
UPLC™ BEH C18 (particle size : 1.7 um, column size :
$21 X 50mm ; Waters) #HW7z. 75 2HEIX40T
otz A% 5= FBILOY Y 7V MIili-Q water
containing 0.1% formic acid (A) & ACN (B) 55 7 5
VI MBEMHICE o THBEL, LAY O RFERHIZ
11min (IS):12min (RFA):20min (FA):42min (FF)
Thotz. 79V bvaryr4va i, 0-10min,
50% B ; 1.0-5.0 min, 50-95% B (linear gradient curve) :
5-55min, 95% B and 55-6min, 50% B & L, ¥t
025mL/min & L72. MSIZ X 2B Tl b &R
A K+ v Dm/z (361.2 [M+H] for FF ; 319.2 [M+H]" for
FA ; 303.0 [M-OH] "for RFA ; and 2555 [M+H] " for
ketoprofen) & v 7.

2.4. ST3NRU PT

~ 7 A HRASEAL#AHE M E T & % Balb/c 3T3 cells
(CloneA-31) % DMEM IZ 10 % FBS % 300 L 7235 %
WCHER L, 20 AR 0 b 0 2 BRI Wz, K28
37C, 5% CO, IZ & o 72 CO, incubator & i v, 2-3 H
BEICHM L 7. 3BI1L OECD Test Guideline 432 (2 #
LTiTo7z. 2D 96 wellw 4 707 L— M2 20 x 10
cells/well & 72 % X 9 Mg # & L, CO,incubator (2T
24h¥5E L7z, KWz 7THh v MCX D BREL, EBSS
rHWTHMR, L %Ry E (FF, FA, quinine :
positive control, sulisobenzone : negative control) %
100 uL @ M, CO,incubator N T 1hIR &% X & /2. 1§
F 1%, metal halide lamp B X " UVBZ W S 57290
®DH1 7 4 V% —%## L 72SOL 500 Sun Simulator (Dr
Honle, Munich, Germany) 2 TUVA Y& 255]/cm®
EB XM L7 FRPFHIT VIRV THEN
L, #iE L7 WS Bz kREL, EBSSTHE
L7, BEWEZRMLUT2UMNEELL. BERZKRE
L, NR# (50 ug/mL in DMEM) # i/t 3hifiE L, NR
Wk, P (PBS, 150uL) L7z, NR#HE (Acetic
acid : EtOH : water=1:50:49) Z#&EML, 1055 IC#
L7205 540 nm 2 BT % WL % Benchmark Plus

microplate spectrophotometer (BioRad, Hercules, CA,

USA) ZHWTHIE L7, UV BEHEB X OJERE#ICB
¥ % concentration-response curve (233> C mean photo
effect (MEC) values # 5 H L, et gl Jiv7-.

2. 5. v hin vivoXtEHRR
B ~&A 5 5w (FF, FA, quinine : positive
control, sulisobenzone : negative control) & 100 mg/mL

%% X )DMSOIWIHEM L. HoLOBEMEHEL

FEAFBEAE ) X7 FBIFEDHEL & ERR T REE DB AV HEE

725 v b IZ pentobarbital 12 THEEE L (50 mg/kg, ip.), 1.5
cm X 15em¥ 4 Az ) o= v7— T %R0 1}
I ABERRYE o DMSO i 100 uL % %A L7z, %
fFR4hiZBWTEBEZREL, KTRbEay b
TP L7z, v M black light (FL15BL-B, National,
i, HA) ZHWCTUVAREE230]/cm* £ %5 T
WG U 72, B 558 BF 13 UV-Meter (Dr. Honle AG, UV-
Technology, Munich, Germany) % JH\272. UV FEIREER
XTIV IHRA NV TENR L BERTH24h12BWT
%5t (NF333, HABBITE, Hul, HA)ZHWTEN
RMOMPF 2 FHN L7, QZEFHIR N I 3 Koot =R
% L*a*b* system (CIEHEZE)IC X D ALEkd 5. HE (LI
B (L*=0) »5H (L*=100) FToOMTHL I X EL,
Hl (@) 13 (a*=100) B & Ok (a*=-100) B O T ¥ X% %
L, BEOGBHIIHEMA (6*=100) B L O (b*=-100) [ DN F
Y ARFRT. UVEHHiIROKERLO®E (AE) 2T
DEXHIEML, SeHtkofEe L.

AE =/{(AL*) %+ (Aa*) %+ (AD*) Y

3. & R

3. 1. XACFEVF

— I, W ONRFHEMESISIIB W T, WL T
UV/VIS (290-700 nm) % WX LIBhA2IRAE & %2 5 & & A5 ]
XY, BhRRAREE & o 72FW S DAL B A
HENZFEKNTH L EE#EEIN TS, ZZCTFFEE
DEERHBW TH HFA B L ORFA OGALFE RIS
W UV BIBURE P & BEBLOK B 6l 8% 15 0 ROS PE AR BE L2 75
HL Tl L7. FF3B X OFA X5\ UVA/BIRIR & 7R
L. MECfliZ #1241 17000, 14000 (M'em™) & &
ftiTdh o7 (Fig. 3A). #it->TFF B LU FA IZEWLH
BUEEETLIENWHLNER 7. —HTRFAIZBW
TIZFHVUVB WD A % 386D, RFA OG- 2
DSk 572 Henry 5133#212, MEC1EA® 1,000
(M'em™) B2 2 WEWIEELEZ RS R VEAICH 5
TERWELTWA. fEo T, RFA ®MEC 4% 1,000
M'em™) Z2TH-TWAZ ERD, RFADNFENLY 22
W EE 2 5. BALEW O EEO NS D W T
TR, BUKE LIRS FI2B 1 2188 WH 5 D ROS
DOMAEREE GG L7- (Fig. 3B). FFB X O'FA 3 #ELUKR
G TFICBWTHED R ROSHAEZRL, EVOLRISHE
R L7:. —4T, RFAH» 5D ROS#4IXFF B X
FA LI L THEIEMEZ /R L, RFA OWEROLE%
R L7z BLERZE W C &2, FA D5 O ROS# 4 g IZ FF
CHBELTHEICE L (P<005), FADNGGHEAFF
I LENZ EEZRELA FFIZFA S 5 O superoxide
anion D EAIIFFOR 25 &M Z R L, FAOBHFEITH
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Fig. 3 Photochemical properties of FF, FA and RFA. UV-
absorption spectra of test compounds (20 uM) in ethanol
(A). Solid line, FF; dashed line, RFA; dotted line, FA.
Generation of ROS from FF, FA and RFA (B) and from FF
after incubation with active and denatured rat hepatic/
intestinal S9 fractions (C). Filled columns, generation of
singlet oxygen; Open columns, generation of superoxide.
*P<0.05, with respect to singlet oxygen of FF; TP < 0.05,
with respect to singlet oxygen of FA; *P < 0.05, with
respect to superoxide of FF; *P < 0.05, with respect to
superoxide of FA (B). *P < 0.05, with respect to
superoxide in denatured rat hepatic S9 fractions (C). Data
represent the mean £ SD (n=3).

(Increase of Asgo nm X 103)

VW superoxide anion BEAEREZ RIE L 72, TS OFE»
5, FALEMONIIEOBESIZLTF O X 9 % & %>
72 :FA>FF>RFA. FAZFF X ) § m\WROSEEAE %
MR L7728, FEPHEKRNTORBH 2 &% LSt Z2 b
BUREVEIC O W THAT XL, T ME//AMESI B4 T
WML 72 FF 55 O ROS A % 5l L 72 (Fig. 3C). T v
b /NS SO T 43 THLEE L 72 FF A 5 A S 72 ROS 13 #2k
HEE-bOTUHE L 2FE LA EN/ZROS & LI L
THERZIRD o, —T, Fv MFSIH 5T
WLBR L 72 FF 2 5 BEA: E M7z superoxide anion (X283 X &
7LD TRUELAFFOLA LKL THRICHWEEZ R
L, $%&bb, FFONGBHEIIAHZRTHRT LT
REMEZ R L 72,

3. 2. EYHHESFHIFTME

— MBS IE R IRICBWTAL S DT
HoHI L, EYOLGUERE L FIRRIZEE/ BHNOBEE
bin vivo KW E PN TS ETEHEELFREE RS, 2
THALEY OEY BB ENIFEICOWT, £25B X U0KHE
JIRNOBREFEIZHER LTRA L (Tablel). FF%# 5 v b
R 514, FRIZATOMBIC B W THRIBBRA (10 ng/
mL, 71ng/g tissue) NFTHY, T v MEAIZBITSFF
DML E R L7, FAOIMMET S & KRk
TP XL DA ORI E AL, T, 13 60-13h ThH -
72. FAOIMMEB L OKEBICBT5C,,. B LUAUC, 1%
RFA LR L, #3-4f58 <, RFALIEL CTFADAE
BRI, F2, ERBIORHBRERLEVI LR
KRB L7, —JT, RFADIMEE T B X O KAk
WBHRNZEAL, T,.1312-16h& 7220, FAEEKL
TRFADAERITENWT & 2RI L7z RFA ISR B &
DR A 5 DN AFA & i LT 15-20 1%
F<{, RFAFIFALREEL THESe 222 L. X
5T, RFAIZFA LI L TR BRI 5 5k
5. RICBWCTIRFADOADBKRNTE, C, . BLY
AUC). . 1ZZF N £ 100ng/g tissue, 26h-ng/g tissue T
Hol. BONTKERIIEIE, ZILAWORE B L O
OB Z RO X 9 IZNEMD1F 72 1 FA >RFA > FF.

3. 3. in vitro/in vivo t&E k8
FADNZEEIZOWT, R EMERBART:E LT
JFE—bhER, UHEINTWSREPETDH S 3T3 neutral
red uptake phototoxicity test (3T3 NRU PT), B & O
F v bin vivo e ERERIC & o THR L 72, Hedext 5
ELTHEYTHAHFRICH LT RO IGER 4kl
%M L7, 3T3 NRU PTIZB W T, BB TH 5
sulisobenzone # B L 7-# Ti1d UV MY & JERBYTED
W CH R M AR MR OA B BB D R0 72,
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Table 1 PK parameters in plasma, skin and eyes after oral administration of FF in rats
Cmas (ug/mL) or AUCo-(h-pg/mL) or
trz (b) Cnar(ng/g tissue) T (1) AUCo-=(h-ug/g tissue) MRTo-= (b)
FF Plasma N.A. N.A. N.A. N.A. N.A.

Skin N.A. N.A. N.A. N.A. N.A.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Eye ~NA ~  NA ~NA o NA O NA
FA Plasma 64 + 040 63 =11 97 £ 11 97 = 14 13 £0.70

Skin 11 £ 15 340 = 17 13 +39 85+ 13 20 = 2.1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Eye . 22%*69 ~~~100x55 ~~~60=14 ~~~~ 26=033 ~34=10
RFA Plasma 12 10 16 = 0.10 12 £ 0.0 33 £ 32 21 =15

Skin 17 + 33 80 = 6.7 16 + 4.7 2.0 £ 0.60 30 =42
Eye N.A. N.A. N.A. N.A. N.A.

Each value represents the mean = SEM for 4-7 rats. N.A., not available due to concentrations below the limit of detection.

— T, BT 5 quinine ZHEFHE L 2B TIZ UV
B &0 R AR AR AR E LT 7 B
L, $7%b% quinine ® 3T3MBLIZxE3 % 5077 2 btk %
R L7 (Fig. 4A). Quinine & FBEICFF B X U'FAICH
WTH UVIRENC X 2K & i — Ml A A7 3 dh Mt o
EHI~D T 7 250, WLEW ORI tENEZ R L 72
(Fig. 4B). 45 N7z - Mg A A= ih#t 2 H & |2 mean
photo effect (MPE) %% L7z & 2 AFF T 040, FA
T 054 &% o7z, MPEMIIGHMED A 4 w3 5 Mk
ELTHwWHNRTEY, MPEMEA 01 ML ETHIDER
MRk, 01 % TRAVDGEEEEE 2 5. 2 o ek
I#EF 5 L, FFEFAIRE DIOGEEREETH 2 & W
L7:. %72, FAOMPEfEDFF O MPEfE % Ll - 72 &
&rn, FAOSTIMMIIH§ AHMEIF LD 5T
HBHEZEVPHLNE R ST

In vivo 2B 5 EALEWOIEEEITOWT, T v MW
NOFEYEAT B LUV BRIt 0 B i 2 b (AE)
AR L L CRMI L 72 (Fig. 4C). P BWCFF B
X O FABA O EPIIEEEL 2-6 hi2B W T ZE o
T, BHRRELRoTWALEHETEL720, BRE~D
WA % 4h & 7> (data not shown). Sulisobenzone
BATHETIE, UV IS/ FERBEHEBIC B WO E RO H
ERMREALIZEEO R h o /2. — T, quinine i, AR
O & AUV RSN X > THER Ab* OB R EHED

B AE*ORRZERL: (P<005). FFH X UFA#
HEEZBWT, Ab*2864 (FF)BLU59 (FA)HMKLZ
LK IS L2 UVIETEIC B 2 AED A
BRMKEEDIZ(P<005). E512, FABRARETIIUV

MO X o TAa*b A7 HIR L, B3 70 S UG 2 7RIk L 72.

¥ 72, sulisobenzone ¥ Aii, UVE§HE &, FF& A, UV
RO AEICIIARLAEZBDRP>72—FT, FARK
fi, UV IRE#ED AEZ sulisobenzone ¥:Aii, UV RS &
HEBELARICHALTW (P<005). AHAIR2S, FA
X7 v MEMICH LFF LD vt e 2 &2k3 5

CENPHLENELRDY, X512, 3T3 NRU PToO#R & —
HLTW7. ito T, FADin vitro/in vivo G311 FF
LN ERHS N E o7

4. & &

FHEICB LAWK EZ I L, hkEshb
BRIICHENREA DA LDE—EETHY, T
Z, UVIRINARZ M UASDEEEY A7 O—D2 DB L %
095, —HEIIC, ALEWOUVIILA XS b vIidSEY) 54
THOr BFREROESICHBIT LI L5 T
4. FF, FABX U RFAOREICEHRHT S L, VK=
WEEETHFF EFAFIBOWUVIEINZRLTWD
T, ANVKRZNVIEEZ RO ERFA RS TR UV BRI
HERLTWS., itoT, P VAR LVEIZFFB X UFA
DUV IRPUFEICB W TEERZEHZH>TVw L LW
ZAh. FNE, ANVEZVEN 2 DORXVE VRO &
TFTRBERDIEVBDIZHE G L TwAHTHAH. UV/VIS
OWIZ & 0 FEIREE & 7 o 72L&, type I/type 11
FAL =S (e.g. ROSHEE) B2 L, Semth e #38§
b, FO720, BB TIZBT 2168 WDROS FEAREIC
He o 7 G RO P FPA Xt % A PR RTA 12 33V TR IR D
HHFEE LTHWDLZENTE S, UHoHEHICEh
X, B SRy T =2 VEIE, type I BLFRIS
(e.g. superoxide D) Z4 L CIREBEEELZ ] &2 2
L, Jell#c: e % &3 5. FA ®superoxide anion ®
FEARIXFF X0 b5 <, FAIRFF X0 & Euwoliier: )
A7EBFLTVWALTHAH. Fiz, RIMEIET v MFS9
23U X b FF 2 5 @ superoxide anion A 2SIk L
T2 L LRIFICHRL, T4bb, FEMFHKCTFAICE
s, XYY EERT 2R D 5. KE
BLUORAOBRERICEH T 5 &, FADPBHFITEVIERE
wmAERLIZZEDD, FARBO TREVILEMNEY A7 26
FT5E%2%. —HTRFAOREBFEIZILBENEKL, £
DHEEY A7 IEFFAL D DRV EEZ L. ZNHDOPK
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Fig. 4 In vitro/in vivo phototoxicity of compounds.
Photodynamic cytotoxicity of QN: positive control and SB:
negative control (A), FF and FA (B) in 3T3 NRU PT, and
colorimetrical evaluation of phototoxic skin responses in
rats treated with FF, FA, quinine (QN) and sulisobenzone
(SB) (C). Open symbols and open columns, UVA-irradiated
groups; filled symbols and filled columns, non-irradiated
groups. Each value represents the mean of duplicate
measurements (A, and B) and the mean = SEM of 4
experiments (C). *P < 0.05 with respect to the non-
irradiated group of each compound; *P < 0.05 with respect
to UV-irradiated groups of SB.

Y5 E FF @ CES 1AL IC & B3 Ko, S 512
IZ FADCYP 3A4 12 & % IR R 52 7% RFA ~OAHHS
L55DTHHEEZASH. FAIXCYP SAABENEMEZ A
THIEPMEEINTEY, FAORHIZLZ2RFADAE
BIZFAHZOCYP 3A4BHEIC L o THERICR > TW
Lhb Lk, RFAOEFBEZEIZILKHEKNSDTH
5%, RFADXHE UV AZ2HLTC0DLEEZRL. Y
%5, REAOEWEFHEAMEIESER S ROKH~0%
FICo%nY, HhEEELI 206 THS. EYoD
JeHMEY A 7%, EWORALF OGS E O S 13 & #Eot
HALTH LR E /IR~ OFEROMEFEEEET LI LI L
5T, WRHBIFIZTFHNT 2 EXTE L. #HEOTF—
Y RERL, RMMEHiZIT) LB TELTHELELT
matrix decision approach?SHW SN TH Y, AKifsEick
WThH, LB X BN T — 5 %
A L, decision matrix Z /W L, Je@mtEy R 7 5FiC
JH\ 7z (Table 2).

Decision matrix {28\ i, JERISMEB & OB /R
BREROMT— 5 &b EHWETH I T ONEEN) X 71&
DT, SRIBMED 2 WIZ R /IR &R O — ) DA
MEWD, EBLLPRETHIE, FoXEt) 223
AR, OCRUSER X O E /IRBZER EH 5 I
ZFONFHE) A7 IZERNZ EDbh s, FAIREKEMES
X EREDOW T — 7 IZBVTEWEZRLTWALZ &
o, MOEWEFEREYAZEZHLTVAEESS. FFIE
WA E T 5 —HT, BEBHEITMRD T,
FFONXHM) A 71 3Fn 3 5L we#E x5, RFAIZ
RO AYEY < Bz BB D LAY N 2, R R A
BWI EPHFF EABREONEE) A2 2 H5T 57259,
o T, HALEWORFELEY 27 IZUT D X9 RIET &
% o72 :FA>FF =RFA. ZoO¥W#HHED) A7 05 Sk
vitro/in vivo JEHERBROME R L b BIFIhIs L, 0
DR AEVETHNC BT 2 ARFHERORUEZ RB L7z, £
72, AHMADS FF OXHMICFARKELHFGLTWS
PSP E o7z AWFRITB TR L2 WREL
VR, B D 5 EEMEMHCE Y Otk et
HHZRMETL2b0EEZ LN,

B

AWGE % BT T HIIH72), AHMEEATZAX b Y
—WFZRIREL R X ) THEMTEE F L2 2 SIS EHH L
LT,

(5| FAxZ#Ek)
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Table 2 Decision matrix

FA RFA

Photochemical properties
UV absorbance
e e MTem™)

ROS assay

07" (M0 nn*10°)

10 (Mg m10%) 463

290[850]

Distribution to UV exposed tissues

AUCp

(h-pg/g tissue)

Eyes N.A.

2.6 N.A.

Each crucial factor was divided into three levels. Black, gray and white cells represent high, moderate and
low levels, respectively. N.A., not available due to concentrations below the limit of detection.
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Highly sensitive imaging of enzymatic activities in deep region of living organisms have been a difficult challenge for
bioimaging materials. Among them, "’ F magnetic resonance imaging (MRI) probes are suitable for noninvasively visualizing
enzymatic activities in vivo due to zero background signal. Although various enzyme-responsive '*F MRI probes have been
developed, most of them have not been applicable to in vivo imaging because of their low sensitivity. Recently, we developed
perfluorocarbons-encapsulated nanoparticles and demonstrated that they showed outstanding sensitivity in vivo. Here, we
developed enzyme-responsive '’F MRI nanoprobes (FLAME-DEVD 2) for detecting caspase-3/7 activity by employing
the paramagnetic relaxation enhancement effect as the OFF/ON switch of '°F MRI signals. After intravenous injection
of FLAME-DEVD 2 and apoptosis-inducing reagents, caspase-3/7 activity in a living mouse spleen was successfully
imaged by '°F MRI. The results demonstrated that this imaging platform has great potential for highly sensitive detection of

enzymatic activities in vivo.

1. #

AIEEN. ARG F BB T 52 L TED
HEWEPRI-N TS, ZOdhTH BRI EMEREOMER
ERFFICHER T VI NA X =i E Ok A R Z 5| &k
CTATA T ==L LTOMME%2F->TWVb, AE7H)
YRR TR 2 A A=Y U 7 $ 52 13, TOREER
BREDENT A O B DR R FERNFHM 22 & D IS TR
A5, Magnetic Resonance Imaging (MRI) 13553k
WIS 2 FH L2 Z R E Rk THh ) . R boht
2T VFWEEHCTWDLDOT, BETHBEO BRI 2 v
iﬂ’bFEJ PMERERHAR T Y T A MDBBEN TS 2D, &
RN BT BRI Z BRI T 2 DIZERICENRTW S T
LS A Do FICUF MR NNy 2 7S5 v Ry 7
FUDBITE A EFIE L Rz, ARG L7z "F MRI
WEEHI DA ZRINMIIA X =Y VT T B EDNTNETDH
5o TNFETIZWL DHO/NGTALEWZ R—A L L7z
FIEVERE F MRI 70— 7255 S hTB ) . ARIfES
b W MERRFIRAE (PRE) R 3D - BTG M 19F
MRI7ua—7%Bi% L C &7 PRE&IE &1, WG
PEROARRETAY V OREET, TORBICHFLET S H
WAZ DOREFEANREH] T, 232 L WA T 2L DI L TH 5,
Tyid. MRIY 7 F Vs E MBS H 589 X —F —Th
0. T,%H#45Z L TMRIY ZF VD OFF/ON®D A A
v F U TEMA RN RECTH Do L LD S/ TLE

il

Functional in vivo Imaging of Cellular
Dynamics and Enzyme Activity after
Inflammation Using Chemical MRI
Probes

Kazuya Kikuchi

g Graduate School of Engineering, Osaka
j ¢ University

Fig. 1 (a) Structure and TEM image of FLAME., (b) In vivo
MR image of FLAME in tumor bearing mouse.

WuE~N—=2%L325"F MRI 70— 71, in vivolZBWT
FRIEEE &\ ) FE IS - 72

INFETIE, LEOMEN RIS 57200 HEKELR
“F MRI 7% % # FLAME (FLuorine Accumulated silica
nanoparticle for ""F MRI Enhancement) o B & 12 % 2
LTwb, FLAMEWRX —4THIC7 v Z%Z20HE7 5
perfluoro 15-crown-5 ether (PFCE) ZHREICX hNE L
ZOREY %) A THELEEZ L TWw5 (Fig. la), €
D7z, ERNICBWTHREPDIERFICHKE S F
MRI Y 7 F IV ERT I EDboo T 5 (Fig. 1b) o

AT Cld. PRERIHEICE 5 OFF/ON A A v F ¥ 7'#%
HEZIED &, AMRNICBI 2EREE 2 N3 2 RIKE L
PF MRIEFAI ORI E HIY & LTHY #LA T,

2. /5 &

2. 1. HR/N—H-1EERER °F MRIEH

74 > L7:FLAME-WEHD X &, FLAME, Gd*" §§1k.
ﬂxﬂ—%d%gﬁ%%&éhé(ﬁg@oﬁXN~EJ

FEEYWEHDICBIF 2 DOC KM ZYW 45 2 &8
ﬂ%hfwé@f\pﬂﬁﬁ% L CTFLAME & “F MRI
YTV e WT A GdY A % A S €720 FLAME @
F MRI > 7 F Vit Gd* 32 PREZIHEIC & ) FLAME
NERD 7 v FALEW O T, DM INTEB Y, —FRERICH
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L TWhe A=Y 1RGN LT, Gd™ #fk
AAFLAME R & #Es 5 2 & T, PRERYEDFEE S
. “F MRI Y 7 F V28a4E$ %, 72 FLAME & Gd™ $
ﬂtﬁi‘ﬁﬁkﬁ% Lo TH A= B 1P T 7 &

W W2 EREZOLNL, ZZCHERANZ 2, 31 &
ﬁb B4 2 & T, FLAME & Gd™ $& 1A R oo B 23 h €
HANR—=LANT 72 ALHL kbl bz, BEIE

HZ2 Wy HHERDHR 5 LW L7,
3. & R
3. 1. FLAME-WEHD X (X=1-3) DE&RR &

fE#L L 72 FLAME-WEHD X & # A8 — ¥ -1 OFE G
%41\, PF MRIJ%E % 17 - 72c FLAME-WEHD 1, 2T
EHAN=L1IHEAET, FHEETICBWTYF MRIY 7
FUOBWERMBIZEAER SN 720123 L. FLAME-
WEHD 3 Tl F % KL BH % 6 FEffl 22 5 F MRIL > 7 F
VOB RHHER S 17z (Fig. 3)o

3. 2. FLAME-WEHD 3 OYA#HRICH1I3 '°F
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W F MRI Y 7 F VA58l S /2o FLAME-WEHD
3 2 HIAA TN B TR & AEWF oW )5 T 3 I
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L CRIE~DESICL S

AR 2 IEIRE. MG OBRICE 2 EEDY)
WirEzoNnsb, LHL. KYT47arbu—ro
always ON ® FLMAE-COOH & ltXT "“F MRI ¥ 7'+ v
DFEEIHH I N TV S Z &R 3 N7z (Fig. 4) o

3. 3. FLAME-WEHD 3 ZRHWEERKICH ITERE
& DRI1RIL
BB ABIICHREIRE %R 372012, FLAME-
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Fig. 3 (a) '°F MRI phantom images of FLAME-WEHD X with or without caspase-1.
(b) Time course of '°F MRI signal intensity.
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Enhancement of skin barrier function by activation of granular layer cells and restoration of tight junction are important
for the prevention of atopic and allergic dermatitis. We recently established a highly sensitive method for detection of
allergen specific immunoglobulin class switching by the densely carboxylated protein (DCP) chip microarray. DCP chip
provides sensitive quantitative measurement of allergen-specific IgGs, IgA and IgE by using limited amount of serum
and also provides allergen-affinity of each immunoglobulins. By using the DCP chip, we measured the enhancement of
skin barrier function after sensitization of allergen from skin. We analyzed the effects of pyruvate dehydrogenase kinase 4
(PDK4) inhibitor on activation of mitochondria in the granular layer cells of skin. Treatment of PDK4 inhibitor from the
skin effectively inhibited dinitrochlorobenzene-induced skin inflammation and proliferated granular layer cells. Treatment
of PDK4 inhibitor also block skin sensitization of ovomucoid. These results suggest that PDK 4 inhibitor plays a role for
prevention and/or treatment of allergy induced by skin-sensitization.
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Enhancement of skin barrier function
by activation of granular layer cells
and restoration of tight junction,
and prevention of atopic and allergic
dermatitis

Hiroshi Kido

Institute for Enzyme Research,
Tokushima University
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Densely Carboxylated Protein (DCP) Chip
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IGH gene
In human
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PPARs, peroxisome proliferator-activated receptors; PDH,

pyruvate dehydrogenase; PDK4, pyruvate dehydrogenase

kinase 4; PAR-2, protease activated receptor 2; CPT,
carnitine palmitoyltransferase; CFTR, cystic fibrosis
transmembrane conductance regulator; KCNN4, potassium
intermediate/small conductance calcium-activated channel,
subfamily N, member 4; KCNQ1, potassium channel, voltage
dependent, KCNQ1(IPR0O05827) ; ZO-1, zonular occludens-1.
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Temperature is important environmental information. Animals therefore have acclimation and habituation mechanisms
for changing environmental temperature. In this study, we used nematode Caenorhabditis elegans for studying temperature
acclimation mechanisms. We found that a collagen known as a essential cortical component in many animsls involved in
cold acclimation, implying that our experimental system is useful for studying fundamental cosmetology research.
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To advance the therapeutic outcome of the skin disease, small interfering RNA (siRNA) is expected. However, the
therapeutic use of siRNA requires a drug-delivery system because unmodified naked siRNA is immediately degraded by
nucleases, it penetrates poorly through the plasma membrane, and it induces interferon responses after systemic injection.
For safe and effective delivery of siRNA, we developed binary complex based on dendrigraft poly-L-lysine (DGL) and
ternary complex which was constructed by addition of y-polyglutamic acid (y-PGA) to binary complex. The siRNA which
could knock down the firefly luciferase gene was used as a model siRNA. The complexes were approximately 50-140 nm in
particle size. The binary complex showed a cationic surface charge although an anionic surface charge was observed in the
ternary complex. The binary complex and the ternary complex showed a significant silencing effect in the mouse melanoma
B 16-F 10 cell expressing luciferase regularly (B 16-F 10/Luc cells). The binary complex showed significant cytotoxicity and
blood agglutination although the ternary complex decreased these toxicities. Furthermore, the ternary complexes showed
significantly silencing effects in the tumor-metastasized mice in vivo. Thus, we developed the siRNA vector having a
potential to become a new nucleic medicine in skin disease therapy.
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It is generally known that a serious dermal injury causes scar formation. The cleaner dermal restoration, that is scar-
less regeneration, is an important theme in the next stage of regenerative medicine for keeping the quality of life of patients.
Our previous study indicated that the scar tissue made a different composition of collagen fiber from that in normal dermal
tissue. Artificial dermis has been utilized clinically for accelerating wound healing in the field of skin regenerative medicine.
However, because of the inefficient re-epithelialization, conventional artificial dermis requires the subsequent epidermal
auto-transplantation.

In the present study, we have developed a novel artificial dermis containing “jellyfish” collagen that accelerates skin
regeneration through both re-epithelialization and granulation tissue formation. Since the jellyfish (Aurelia aurita) collagen
is water soluble, the artificial dermis was prepared as a mixture of porcine type I collagen and jellyfish collagen. The
effect was evaluated in vivo using the skin full-thickness wound mouse model. The results indicated that, the collagen film
with jellyfish promoted epidermal cell migration. On the other hand, collagen sponge with jellyfish enhanced fibroblast
infiltration into the granulation tissue. Subsequently we determined the most effective content ratio of the porcine and
jellyfish collagens, and further examined the combinatorial effect of collagen film and sponge materials. Additionally we
tried the freeze and drying procedure under t-butyl alcohol solvent, to mimic native dermal collagen fiber structure.

We developing new artificial dermis could also call “artificial skin” because more physiological infiltration both of
donor keratinocytes and fibroblasts like native wound restoration. Experiments are in progress to demonstrate that accelerate
cleaner dermal healing without scar formation when used with additional time span. It provides a novel devise that can be
used in the variety range of skin diseases instead of the conventional manners.
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This research should be of interest to a broad readership, particularly those whose research involves the mass
spectrometric analysis of localization of xenobiotics. Because the present study describes emerging evidence suggested
environmental factors as causative agent such as methyl 2-octynoate (2-OAm). Not only does 2-OAm have potential to
cause visceral disease but importantly is used in environment such as lipsticks, hair dye, perfumes and food flavorings.

However, its disposition after percutaneous application is not revealed. We report the disposition and effect, visually, by
nano-PALDI-based imaging mass spectrometry. Generally, small molecule like 2-OAm cannot be detected by LDI-based
mass spectrometry (MS) due to the interference of organic matrix signal. Previously, we have reported nano-PALDI MS
realize detection of small and high molecules (Anal. Chem. 2008, 2011 . Analyst 2012, 2015).

The ionization ability of the nano-PALDI for 2-OAm was confirmed. 2-OAm was applied to mice skin and it permeated
through the skin and accumulated in the liver. In livers of single dose mice, 2-OAm was delivered to the liver for 6 hours
and excreted from the liver for 24 hours. On the other hand, in livers of long apply mice, 2-OAm was retained in the liver.
Furthermore, we could be revealed that 2-OAm was accumulated in bile ducts by analyzing at a high resolution. In addition,
CD 8 staining indicated that an inflamed bile duct was observed. 2-OAm triggered the inflammation due to a coincident
localization of 2-OAm and bile duct. This imaging approach is a promising technique for rapid quality evaluation of

s
xenobiotics" .
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Liver disease risk of xenobiotics due to
percutaneous absorption revealed by
Nano-PALDI imaging mass spectrometry"

Shu Taira

Fukui Prefectural University, Department
of Bioscience
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2. 6. &f#{&ENano-PALDI IMS
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4 Comparison of spatial resolution between MALDI and Nano-PALDI
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' ' T
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5 The XRD pattern (a), the FT-IR spectrum (b) of and TEM image (c) of the iron oxide based nano-particle.
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TN 5 1dm 21551, 1771 e & iz BREHIZ D :
10 CTH o7,

FAE E D 2-0Am A5 Nano-PALDI MS & CHiHImRE 7 =
L&ERL7. F72. Nano-PALDIE:TIXF MU & 2440
BREERIA T AT D2 LD 5> T05E Y DTA A
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EE

8 HE staining of liver without (a) and with 2-OAm(b)
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BE. PIRE—Y

9 7 High-spatial resolution nano-PALDI IMS of 2-OAm from mouse liver for long period of application.
HE (a) and CD8 (b) stained images of liver tissues of 2-OAm-apppled; MS spectra reconstructed as ion
images of 2-OAm at 25 um in mouse liver (c); merged CD8 and ion image(d). Scale bar is 200 um.
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Stratum corneum (SC) is important to maintain the skin surface humidity and barrier function. Recent progress in
confocal Raman spectrometer has enabled us to noninvasively assess the concentration of water, natural moisturizing
factor (NMF) and lipids of the SC in vivo. Topical steroid has been widely used for a variety of skin inflammatory diseases
including atopic dermatitis, but the effect on the SC compositions has not been elucidated yet. We sought to evaluate the
effect of topical steroid on the profiles of SC of mouse and human skin. We evaluated the SC components of the skin of
healthy donors, atopic dermatitis (AD) patients, C57 BL/6 mice, and filaggrin knockout mice in the presence or absence
of topical steroid treatments using a confocal Raman spectrometer. The depth-dependent profiles of SC were calculated
from the respective spectra. Ceramide, pyrrolidone carboxylic acid, urea, and lactic acid, of AD patients were significantly
decreased compared to healthy donors. In addition, long-term topical steroid treatment decreased the profiles of SC
components in human Consistently, SC components were lower in Filaggrin knockout mice when compared to C57BL/6
mice, and even after by topical steroid treatment. In addition, the recovery of SC components after degreasing treatment
was markedly delayed in the steroid application group. We have demonstrated that topical steroid treatment decreased the
components of SC of the skin in mice and humans. Although topical steroids are beneficial for controlling skin inflammation,

we need to consider the risk of barrier disruption.

1. #
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Effect of topical steroid on the stratum
corneum compositions by using confocal
Raman microscopy

Hideaki Tanizaki

Department of Dermatology, Osaka
Medical College
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In multicellular organisms, the surface barrier is essential for maintaining the internal environment. In mammals, the
barrier is the stratum corneum. Fatty acid transport protein 4 (FATP4) is a key factor involved in forming the stratum
corneum barrier. Mice lacking Fatp4 display early neonatal lethality with features such as tight, thick, and shiny skin,
and a defective skin barrier. FATP4 is a member of the FATP family that possesses acyl-CoA synthetase activity for very
long chain fatty acids. How Fatp4 contributes to skin barrier function, however, remains to be elucidated. In the previous
study, we characterized two Caenorhabditis elegans genes, acs-20 and acs-22, that are homologous to mammalian FATPs.
Animals with mutant acs- 20 exhibited defects in the cuticle barrier, which normally prevents the penetration of small
molecules. We demonstrated that the incorporation of exogenous very long chain fatty acids into sphingomyelin was reduced
in acs- 20 and acs- 22 mutants. In the present study, we further analyzed the skin barrier of acs-20 and acs- 22 mutants. We
also developed C. elegans infection models against human skin flora such as Propionibacterium and Malassezia.

1. #

7 I FIZEEOMBEEE L LTEENY 7RI
EERREERI-TEEZON TS, FEFIZ, I3
IR T PE—UEEREETEIEEOL I I FEARE
DA Ly By REGek R AR R FFREAR T A% 2 5, 2003 4,
Herrmann 5D 70V —712X 0, AEMNEIC BV THRES
HLWREFHT VIV CoA Y T ¥ —¥FATPAD ) v 7 77 b
<7 AT ARG TFALEW O K 8 E AT 7 Sl & R
TV (D), BEOXT I FICEHTN L HEHIRINE
EVPHBICKTT 452 220 (BESHBIE - —#iC
BFEF 24 L EORIIEE) . £ T I FOLRMTHmERHEEN
a2l b ONRENY) TIRWICEE R &E %2 K723 6
AR ENT, LA L. 7 AWFSEIE B EF T
METHD, EIZA D ENIERERS, ERAYTE

REICET 5 0 FREFPHEROSMGIIRIZH S 2225
S TRV,

Z Z THREBIZEREN) TIRRRDFEN D720 D E T IVE)
Wk UCHREE Caenorhabditis elegans (C. elegans) %
LT LwEML, FATP4 REU ZBInTacs-20D ) v 7
7 MREROVERE X I 21T o720 TORER. /v 7
7 MR Tt Hoechst 213 U & 3 5 Fi 4 DLEW DR
BB EMENEEIC EH LT ? (K2), T 7-mESIEN
B A7 4 v THIREREMET LTwz s RiF%iE L

il

The role of very long chain fatty acid
containing ceramides in the epidermal
barrier and the underlying molecular
mechanisms

Eriko Kage-Nakadai

The OCU Advanced Research Institute
of Natural Science and Technology, Osaka
City University

Fatp4 +/- Fatp4 -/-

1 REN)TEEICL X-gal TE-
FICHE S/ FATPA /v I TR IR

SRSV L, Bl ET AR E LTV CTRESIE
Wil aEa LT I FOREN) T, HEREIC B 558 &
ST HEBEEHONITAIEZHWET S, Mm%
REBEEFVEEE L2, © NORF 70— 5 2T 5
W FROBRPEFRRERE L, TRELEE NN 7O
WOWTHLRMITEZEEZHIFL 72

2. /5 &

2. 1. EBE#HY (RR)

W54 1% Caenorhabtidis elegans & L CTN2#k (Caenorhabditis
Genetics Center (CGC) & V) 435:) MM L7z acs-20%
BAKE LTy tm3232% % 7213 m3278 ¥k Y %M L 720
acs- 22 BARE LT, tm3236 %Y #H L7z, LAF 2
—EEBRIZIE, tm3232 k2 acs-20 75 A X FDNA %< A
rafyTxrva X )BEAL BELb D2
L72o #HEOFE I Brenner (1974) (ZH#L TiT o720 ##
HiE, e %2 KIEBWOPS0 Hha ¥4 L7ANGM 7 L —
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Wild-type

2 acs-20 /v 7T MREORE/N) THEHE
Hoechst /N1 2IVEEICE NP BEEICEESTLED IRREBOEE, AWIRTHEED

7=E-TW3B),

b ETHEE L7z, SIFmE @ OMFTiz20C L L,
AL B L RS FEBRIC B W TIE 25 CITTHT» 720

2. 2. 1% SDS =45

M VES IR 2 45 % 7200, WART IS CRIAGTEIRIE L 72 5 T
o, SHICAHB20CHE 2T 7o Z w7z, i
HUZ 1% SDSTHE IS 15 MR L7z, M9 Ny 77— (5
mM potassium phosphate, 1 mM CaCl,, 1 mM MgSO,,
and 05 g/L gelatin) ZHWT 3 kv, DLW NGM 7
L— b RiZiE 7z, 20°C 24 RERIRE 814, ZEAF 3 2 O
Zho v L7

2. 3. Y EFTERRLEER
PEININC B H R & DI A X L. BRALEH S & 7214,

25C3HMEEL, 1 HFRR A2 /2, v 7 v F 7 HEKE
& L T Malassezia furfur NBRC0O656 #& % I\ 720 5381
JRETH—%HW28CIZ T To 70 EREDaIT = —
ENEEYDMI Ny 77— @M%, 3, 10mg/plate &
%5 X9125ecm NGM 7L — MC®BAT L7zo WS L
T, OP50 ¥k % TSAX; #C37C —Maks =%, MO/ Ny 7
7 —CH#i# L, 10mg/plate £ %2 % X 9 1Z5cm NGM 7 L
— MZHBAT L7z FF L2 1 Higkdt 2, S BikkE &40 L
ZENGM 7L — h EIZB L, 25CH#E o720 TDHE2
HEICHLLHEZEAA L7 L — MIB LR SKEHMIC
BZEL, €y —TRIMN TGO R WEEKEZIETE L
720 BIZIC X 0155 N7 B Kaplan-Meier #2012 & 0 A=
TR % 75, Logrank testiZ & ) FBEM o EfER D=
L7z,

2. 4. PUXRERBELEER

T 7 A Bk E LT Propionibacterium acnes NBRC107605
e iz, ARERIEIGAM 74 3 V2w, 7 4as8
vy BIOT ROy 7 Ty — % VT 3T CHSR#E%
110720 Wil GAMZERE W EIZ2 Y5 —-Y L, 2H

W37 CHisE e To 70 ERLOaum=—%n&L )
MO/ Ny 7 7 =28, #EL, 10mg/plate & b £ 9
I25cm NGM 7L — MI®A L7z, fiid 2. 3. o FikIcHE
L Tiro 72,

3. & R

3. 1. acs-20 /v 77 MERIE 1% SDS &&=

Ths

P HIT A DA L 72 BRBE R SR B BB 12 B8 W TP dh
LFaZehMoNTnS, ENHTIRED 727 5
BT E TE-TEY . &, 528, HmiGER 2 ok
AN E 2 b0 2Ty BAERBM, acs-20/ v 77T
7 ML aes-20 D850 7 TH Y EICHISB W THRE
T 5 acs-22 85T D7 v 777 MREIZO W TS R
L&MCBIT 5 1% SDSIEZ M AEZ 1T 5 720 € DOHER.
acs-20 7 v 7 7 PRIE 1% SDSICK LM &R 2
Lol —hH WAERBBRE acs-22/7 v 7T b
FHEC B W TIZIE 2 R T RSB L 720 acs-20 7 v 7
7 MRE O 1% SDSTFPEIX. acs-20 DEAIZ X Y HE L
7= (3, 4),

3. 2. YZEFF7ERM. furfurldtikH C. elegans

IS UREEZRT

X T FTEHRIZE NREWOREEICEET A HTRER
DARGEERFTH b Malassezia RDIZ & A & OFEILHTE
WKIREZERT B2 ENLERDOL I EE LT
<V BRCIRRER B REDORKE R D, TNETIITT
tFTHEHREOEFNVEEE LT C. elegans SV S
IR W0, AFEICB W TERRDOIHE Y. 21T 72,
25T 2B\ T Malassezia furfur NBRC0656 #fE#E13 2 H
EETHML 72 (M 5)0 20T I2B VT B FABORE RIS
M7z (data not shown). BE#ERY 78 Td % KB H OP50 #&
OB TIIHFMII2~3HEBTHL I 0. M. furfur
R C. elegans (23 LWIREMEZ R 2 E AR S I
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3 1% SDS B3 ER
AWEEE1% SDS IS LM ERL. EFELTVWBIREERT,

v [ — 3%

acs-20(tm3232) § 0.0%
acs-20(tm3278) p 00%
acs-22(tm3236)
acs-20(tm3232)

,acs-20 (+)

3 4 5 6

Dauer formation (%)

4 1% SDS iR (MitiEshRER)
Mean =+ SE (n=3)

720 acs-20 7 v 777 MREIZBW I AR & I
L, EHEREPEWHENIEH o 7225, WHEOMICEE R~
FAaED SN Hho72(H5),

3. 3. 7UXHEP. acnes|3#RRC. elegans|ZxtlL

mREZRT

7 7 3 W Propionibacterium acnesI ¥ b O RJEIZH I
T577 LGURRTHE, Tut VEEREET LI L
Mh, BXY)OEREREICAONLERDORINE 25,
TR, FA—T Y= T AFEOWMIZEY, TR
WO EORRA = F UIREICBE L T 5 et 253k
Loz’ ThETKT 7 AHOEFMEEL LT
BHC. elegans DS L NG X R V-0, RUFZEICE
WCHEEBRDOMES % 1T > 720 FEERIZ X Propionibacterium

acnes NBRC107605 % Jfiv:7z. ZOk5%, BN LETH
% KIGW OPS0 AR OB IR L. AfFE A BISRA L
72 (p<0.01) (K 6)o P. acnes \IWEEMEAME TH %A%, FEB
BB (R EM 2B TA R L 2 HIZAR A RIS
N5 LB L P acnes TR O A4 KIE OP50
HeMERE & B L RAV S CEBED 2> > 72 (data not

shown) o

3. 4. 7/xEEBICEDEFHRITacs-20/v
TIIMRBREFERIRRETEIELEIFRT AV A%
=Y
T 7 AR B &R0 W CE AR & acs-

207 v 77 MERERELZEZA, WMHICBWTH

BLREAROEITALDON o720 LELRDS, W
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1 T ‘ ]
0.8 1
& 0.6 «==N2 OPS50
ﬁ - w2 M. furfur
w—acs-20 OPS0
0.2 1 | acs-20 M. furfur
0 L\
0 1 3

Lot g0

5 Yo uFTERRLER
1 BRI RICIEEI CTH D AIBE OP50 £ /-3 ~v 5 FT7HEE M. furfur ¥R L7,

1 #H ) DEEE n>50

Bt HE
o o
=N [+)}

0P N2

P, acnes N2

o T ] ] T 1
0 5 10 15 20 25

6 7UXEREER
1 BB ERIR R N2 #kICIZEBECTH D KBE OPS0 £/ 77 % H P. acnes %%

Bl 1 BHANDOEFEHEN>50

HOEFHARIRLRDLF AT A 7 AZR LT acs-20 /
v 7 77 MRREUEER ARG e R LB 10 H 2 A
FCTIRAEFREIRHCEmZ R Ly 10 H AR5 1K
mazRL7Z(7),

4. ¥ ®

FZ T8 D B AFTE S A Al R R B R e - 2
HEERTEEZLNTVS, /T MOEEOHE
B R B, REEREOME. HREIP 7% kv,
Propionibacterium acnes (77 3W) IR Z A i
JrRICBWCHET 2 E 24T %o Malassezial® (% %
FTERE) 0% FREFAE NICBWTOREGHATRET
Hb, TDXH)RE. HEIZOWTIE, BRI EGETF IV

AT, 1 E & OMAERIC O W TRFIOHRE
NELFRENT W5,

FREIE D30 1,000 AR O B 2 2 MR A48 T B % A3,
PR fRER. WLERZ SL R ME» SR S e
b EARBEMIE B AR R TB D, RED
ik d v b OREE L FUEAL Vv REECIZ, & PO
fg & FFRICH R Y IRE. A7 4 v TRRE R & C
RS NARERZHT S, 2T TS, WFHEIIBNT
BN TICEE R E 2 R TWEHT 2V CoA Y~
T —XIZEHL, TOHRBRET T TH 5 acs-20 Eix
Fo/7 v 77y MRROMER - KBRENT 247- T& 72,

ARIFFEIZB VT, acs-20 /7 v 7 77 MR HHEL)
LGBV T 1% SDS REZMEZ RT 2 & 2 W HHIC
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1
0.8 1
0.6 1
= =P acnes N2
g .
0.4 - ====p_acnes lacs-20
0.2 A 'L‘-‘
O T T :1 lE 1
0 5 10 15 20 25
TR

7 acs-20 /v U7 MRRISHT BTV REBAER
1B acs-20 /v 77 MRRICEZHEEE CH S KIEE OP50 £/13 7V *H Pacnes %

U7, 1B S DOEFEHN>50

L7ce 2O#RITacs-20 7 v 777 NEROEKE ) T
PETTHEV) INETOMAZITI TS, T2 MR
C. elegans 3t MEJHEER . HROEGET IV E % 5HT]
etk E 2, e OME, BHOMBNDEGEREZIT -
7co ZOREK T EFTEHRRT 7 AW LT
SHE R T A LS E o ze F 2 acs-
207 v 77 MRERIE. 77 AW L CE AR R L
RGDEAFAFATA 7 AR LT T AR T LT T
HIFIIMNA ZIRE 2 BH L T2 85— E 250 L. K
RIS X 0 A U7 RIS IRE & 7556 39 A ] aetE 2R
WMEINTWD, L2 ehb, as-20/ v 777 M
Hix, VR—YoREEL ZAREMIBEOLIICED. 7
JAWR Y T F T HEIKH LI AERIR R & R0 5 s %
IR ITREMEDSE 2 H 7z,

(5| F3ZHR)
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transport protein 4 (Fatp 4, Slc27a4) gene show
features of lethal restrictive dermopathy. J Cell Biol.
161,1105-1115, 2003

2) Kage-Nakadai E, Kobuna H, Kimura M, Gengyo-
Ando K, Inoue T, Arai H, Mitani S. Two very long
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and acs-22, have roles in the cuticle surface barrier in
Caenorhabditis elegans. PLoS One 5, e8857, 2010

3) Tomida S, Nguyen L, Chiu BH, Liu ], Sodergren E,
Weinstock GM, Li H. Pan-genome and comparative
genome analyses of propionibacterium acnes reveal its
genomic diversity in the healthy and diseased human
skin microbiome. MBio 4, €00003-13, 2013
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Recently, accumulating reports have suggested the importance of endoplasmic reticulum (ER) stress signaling in the
differentiation of several tissues and cells, including myoblasts and osteoblasts. Secretory cells are easily subjected to ER
stress during maturation of their secreted proteins. Skin fibroblasts produce and release several proteins, such as collagens,
matrix metalloproteinases (MMPs), the tissue inhibitors of metalloproteinases (TIMPs) and glycosaminoglycans (GAGs),
and the production of these proteins is increased at wound sites. It is well known that differentiation of fibroblasts into
myofibroblasts is one of the key factors for wound healing. In this study, we examined the effects of ER stress signaling
on the differentiation of fibroblasts, which is required for wound healing, using constitutively ER stress-activated primary
cultured fibroblasts. The cells expressed positive a-smooth muscle actin signals without TGF-p stimulation compared with
control fibroblasts. Gel-contraction assays suggested that ER stress-treated primary fibroblasts caused stronger shrinkage
of collagen gels than control cells. These results suggest that ER stress signaling could accelerate the differentiation of
fibroblasts to myofibroblasts at injured sites. The present findings may provide important insights for developing therapies to

improve wound healing.

1. RBEE=R

A R LA (BLFER A b L R) 12 & B AIITERERE S
DWTDE L DHIFED % S, B BREBREICBITS
ERZ b L AOBEEM IS HWME STV 7, —F, X
D AR OIEE 21T 9 METER A L A X B3
Mo EIRAFTFbI TS 2 &Y BIHEMLOSEIZ BV
TERA ML ARERKPEETHH LY Sl Sh
720 2D XX, ERA ML ADHINGIE %2 T84 5 7513 T
E7 L, BIROEEEMERFICEECH LI L2 RIEL TV 5,

el Ze EOWNSWEBREICB W TR KREDOGW S v /37 Y
DOEWBBICBWTEBRMWERA b L XIRREIZH B L E 2
LNTWVD, F2IZAIBEEICBWTIZZ L D5y w8
PEDOERDPATOND Z Eh D, WKE EOWNS W
FIAREBIER 2 b L ZIREICH 5 L e L, Al G R
MIZBIFAHERA ML AOEEMICEH Lz —H T, Al
BB M T3 fibroblast 7 & myofibroblast ~ DML AVE
ETHHIENHMONTWS MY, 22C, Al EH
BWIZBIFHERA ML ADEFELMET5HWT, AN
ER A b U Z %% fibroblast 0 LI R T B2 45 2 &
& L7

2. EREIE
in vitroEBRICBWTABBPYERA P L A2 HBlT 5

Involvement of ER Stress in the wound
healing of skin

Shinsuke Matsuzaki

Department of Pharmacology, Wakayama
Medical University

H<T, ERA ML AD1DTHh 5 tunicamycin  (HESEE
FiRLER]) O RKERG %175 720 BRRIICIE, Mo
HE1Z 7 LICER A ML AIREDTCHE L TV A IREZ R 5
PR AA, TN SIS B EREMEZ 5B
e L TR L.

FURE AL~ D F 2 25Tl Fibroblast 7 & myofibroblast
ANOGLE D LI L, ToaboiRiEe LT
a-SMAZEHL XNV OZEAL (E5) 2Rz, 72, HERER
B TH o e hBEPERF TR 205 vary 57 Ve
V7 v A # v, 5ME L7 fibroblasts DA 9 A I EE
% 5 L 72,

MR TR ERERICOWTIE TR 3. ERoid:], T4
FEBFER OB IZRRT %,

3. EBAE

3. 1. Fibroblast D#fEigE
2-4 Hl D C57B6 Y7 AD K2 R LEEET 1 v

¥ 2 B, 10% fetal bovine serum (FBS) % &t
Dulbecco's modified Eagle's medium (DMEM) Z#ML.
3% 5%, MBIk FE 95%. 3TCOLRMTHELZ. 0
% 2EOHE 2 2ITV. FEBRICH MR 7
4y Y2l THHS LEIZS U T 1ug/ml tunicamyecin (an
inhibitor of N-glycosylation in the ER). XA TH %
dimethyl sulfoxide (DMSO) 2 X 24lI%% 1 H 54, 3
Ha#ke T L7ze COEGRIMAME T Lz%,. 3EHD
WHE P ZMEELFERL. MEZ T 2WDMEM A& AT,
24 Wy R #%# L 72 . 10ng/ml TGF-pl (R&D Systems
Inc) # &L NI E T L WDMEMANELH LT, ThH0
FEB, KRR FZE FEERHLE D E VRN - KRB E 72
FHEEE I SEh L 72,
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3. 2. #RE7vEA

Primary fibroblasts 1Z 96-well plates {2 1% 10* well 12
THeA 1 36 FEMIMLIE A ) DMEM TH:#8 S v7-1%. DMSO
X X TMIC X 2 Ef2 bz, ARMIFRIZTIO®EY) T

5o BMHHET L7 phosphate buffered saline (PBS)

12T 2 Pt L. DMEM (D1145, SIGMA) & WST-1 i
HERA LIS T 3MpMEE L, WST-1 330 Ut &
WSEFEEE R Tl L7z (A450 nm — 4650 nm) o 3 [ LAk
FESEOFEBZFER L. 156 N1 2 FHERAM L TR
L7z

3. 3. Western blot analysis

HHNPE - AT ST 7o MIRIE PBS Pk % 2 BEAT o 727212
[#] Y X M. protease inhibitor cocktail (Roche, Sydney,
Australia) % &t RIPA buffer ([ TAR SNz, AED S 23
28 T IV & 5-20% gradient SDS-PAGE, e-PAGEL
(ATTO CO. Tokyo, Japan) {2 CEAKE) L 72#. PVDF

membrane (Millipore, Bedford, MA) IZ#z5-, 5% (w/v) skim
milk 2k 270y 2 7E¥EZATo 72k GRP78/Bip X
X B-actin PuRIZ THRIERIL 2 FEHi L 7o $ifkE LT
1Z. mouse anti-BiP/GRP78 antibody (BD Transduction
Laboratories) / HRP-conjugated anti-mouse 1gG
antibody (Cell Signaling Technology). X anti-B-Actin
HRP-DirecT (MBL Co. Nagoya, Japan) #ffif, J&uic
¥ Luminata Classico Western HRP substrate (MERCK
MILLIPORE) & w27z, #5582 Bt 3 2 720/ 5 /o
v F#% Image JIZCTEAEAL L 720 BN L 72 3 [ DL O AT
wiR e P, FEEEZN L TR,

3. 4. Collagen Gel Contraction Assay

& # #F % % ¥ 7= fibroblasts |2 %F L T Collagen Gel
Culturing Kit (Nitta Gelatin, Inc.) % Ji\» 72 7 v WL BE
DFM % 4T o 720 2 X 10°cells 25 05ml D FF 38 | 7V IS
Y-l LoRESN, LI NFEEH S VI

(a) Continuous TM stimulation

Mo Treatment

120h

After transient TM stimulation

24h

24h

30 min

P=0.01

s

E = EE

Call Viability [WST-1 asaay} 2

Ratio to DMSO treated cell

Cell Viability (WST-1 assay] T
Ratio to No treated cell ™

- E BB B -~

(0] ™ DM ™

Smin 24h

48h T72h 96h

(d)

= 13, P=035 P<0.01

Eﬁ 14

g1

g2

Z2m

$3

Zan

& g
oM TM™ DM TM DM TM
Rep-5min Rep-5min Rep-1h

Fig. 1 Condition setteing for physiological ER stressed fibroblast
(a) (upper panels) Primary cultured fibroblasts were treated with 1ug/ml TM. The cells were observed each time points. (middle
and bottom panels) Primary cultured fibroblasts were transiently treated with 1ug/ml TM for 24 h or 30 min and the medium
were changed to the culture medium. The cells were observed each time points after the medium change. (b-d) The effect of
each ER stress methods on cell viability was measured by WST-1 assay. (b) 24h or 5 min of transient 2ug/ml TM stimulation,
(c) 5 min of repeated 2ug/ml TM stimulation and (d) 1h or 5 min of repeated 1ug/ml TM stimulation were adopted for these
assays. Same amount of DMSO were used as controls. The P value was compared with the control and calculated by Student's

T test.
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4-well culture plates (2 TCHED S, [EF o 72RIE 75V & IgG antibody % H W BUn &8 72 . A 5 B AEE LSM-
O ZFEE, FOIRETHOINEZ & $ % v DMEMIZ 510 laser scanning microscope (Carl Zeiss, Oberkochen,
THEEINZ, LEIIS L TTGCE-Bl DRMbIT->TWwWhb, Germany) % W CTHIZ %2175 72,

HIALT=ATOTFVOKE SidImage JITTHMEILL

Foo AL 3B O WA TIILL . B % 4. RER#ER

fF L TR L7, AR, AH/NMEAR (ER) R b L AR O 5B EHE
GEIEZE LTI ENEHMEEND L) ITHh-TE

3. 5. Immunocytochemistry 720 F 2T, %) fibroblast D 5ALICBITHER A b L A

# B % %) 72 fibroblasts (2%t L C 2 £ 0 PBS #ki% % 17 ZOWTHRETT 2 2 & & L7ze AEBAER A b L A & 5538
5 72, 4% paraformaldehyde |2 & 5 [ E Z 1T - 720 # MK L XV CTHB T 5 HWNT, %Iﬂﬂ@fﬁﬁ‘ HiE X N§ ER A
D%, 5% BSA and 0.1% triton-X LB % T\, —IRPUIK & b L RIS (RWFZE Tl GRP78 3§ THERR) FE s
L T rabbit monoclonal antibody for a-SMA (Epitomics, VAR (o ANl DY (l 1- 2)0 %69, lug/ml
Inc., CA, USA) XiZrabbit polyclonal antibody for Bip (Cell tunicamycin (TM) B 24724 - 48 - 72 - 96 KR [ 212
Signaling Technology, Beverly, MA). —&k#ifk & L T BlEE L 720 ZOE L LT 24 WA TI3 A 22 il sE
fluorescein isothiocyanate (FITC) -conjugated anti-rabbit DRSNS (K 1a)o AREERED LI, 3055 24 KEH D
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cC MC cC MC

GRP78 i S —

a Repeated DMSO stimuli Repeated TM stimuli

3 - actin —————

P<0.03
P<0.01
]
85
82
5e
© g
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X100
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Fig. 2 Effects of repeated TM stimulation on fibroblasts’ morphology and GRP78/BiP expression
Primary cultured fibroblasts were treated with 1ug/ml TM or DMSO for 5 minutes per day 3 days in series. After this repeated
TM or DMSO stimulation, medium was changed to DMEM with 2% horse serum (Basal medium condition) and incubated for 12h
to induce differentiation. Primary cultured fibroblasts were treated with 1pg/ml TM or DMSO for 5 minutes per day 3 days in
series.

(a) Just after this repeated TM or DMSO stimulation, the cells were observed (upper panels) and stained by anti-Bip antibody
(bottom panels).

(b) The cells treated with TM (Rep-TM) or DMSO (Rep-DM/Rep-DMSO) cultured in the culture condition medium (C.C.) or in
the Basal medium condition for differentiation (M.C.) were collected and lysed. Western blot analysis was performed using
an anti-Bip or anti- B -actin primary antibody (upper panels). Quantitative data were obtained by densitometry of the bands.
Data are expressed as the mean &= SEM for at least three independent experiments (shown as a ratio of the Rep-DM C.C.).
The P value was compared with the control and calculated by Student's T test.

(c) Left and middle panels show the cells treated with TM (Rep-TM) or DMSO (Rep-DMSO) cultured at Basal medium
condition. Right panel shows the cells treated with TGF- 8 1 after the incubation at the basal medium condition.
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TM B FT 2 4TV, B A7 4 7 AR LT 24 - 48 -
72 - 96 RE A ISR OBISE 21T - 72 & 2 A, 24 eI EUAT
M TIE 2 7% ) OFINIIE DMHEATFER S 7z (M 1a) o

— 5T\ 30 BT IR B B O MR AE R E SRR S iz,
Z 2T, 5rMHIE TM S & F20i L 72 & & A M5 16
BENLho7z (K1b)o KIZ, 24 B4 TM 54 30 55
1R & 3 FERR D G- L 7= MR I L CHERsE 7 v 2 A
(WST-17vtA4)ZEM L7720 ZORE, lug/ml TMH
M C ALY 5 53 T BTG LA O 338 23R S
o 72N 3045, 1 IR EUT RS LA ZE o e e
DHEFR S N7z (K 1d O data not shown)s —H T, 2ug/
ml TM B4 Tl EHE Y 5 45 [ 2040 /il B 2530 B 58 o 1tk &
ML7ze ZORRID, EHPYER A b L A 2538/l T
Bl % Jri e LC lug/ml TM R 5 45 [ £ (LT
TM SRS # HHwb 2 &k Lz,

FRE B2 T fibroblasts N B 4 & PeE L7 BT
ERZ M LAIRENDGE 2B L2 T A, iEgetais
BWTHhY A7 r7ay MEIZBWTS GRPT8 58
PRAEL TWD Z EDHER SNz (K 2a, b)o KIZHIIEE
LM LLIA, @HEEATA7LTTIETMK
BRI E 2~ b a—v & LTHW 72 DMSO BAE ffs
MMLOMICKE L ET RO Lo 7205 SALiEERICH
W IiE 7% LDMEM (basal medium) (ZZE 5 1% 24 FEfC
TM AR MR EEEr RT &2 Wil L7z (X
2¢)o — 7T, TGF-Pl Hl# s fibroblasts ® 431k % ¢
HIEPHSNT WS Z A5, fibroblasts 12 TGF-B1
W T WIEREBIE L2 25, WIPRBEELERT I L
o, TMBAERAMIZ L ) USRI N TS 2 & H5F
&7, #Z T, fibroblasts 2341t L myofibroblast {Z

Basal medium

TGF-B stimuli

Rep-DMSO

ZALL TR LB EMHERT 2729, a-SMAIZ X 5 HE
et 247 5 720 ZOKEFE, basal medium IZB W T TM X
AT T 13 DMSO RAE A il 12 e L Ca-SMA
BHPEALTWBZEBWHLNE L7 (K3)s EHIT,
TGF-B1 Hll# 1% ® £ fibroblasts {2 3BT & TM K AH & ff il
falZ BV Ta-SMADFEBL ER 238072 (M3), 2D Z &I,
ER A b U A A3 AS fibroblast Db f2E L T 5 2
ERRBL TV,

% Z . Collagen Gel Culturing Kit# w747 v a »
N varvT kA RERL, TMREAMICXE S
fibroblast ® 7 LAR#EE 7 VIKE ISR BET 2 00 E 0%
M35 2 L& L7z, TGF-BLEIMZ: LoWa. TM KIE
B Tl DMSO BB s U CH 2 7%= 7 Vi
Miex RTZEDPHS N E B o720 —H. TGF-BL Ml
TRMHE & SN T VIR Z /R L72b OO TM I
AL TIE & D IR 2 R L7z (R4). AR K
. fibroblast T ER X b L A RAEMITLIC X 0 s LiBE S L
a-SMA BRI (myofibroblast) (224 L. 7 VUG RE %
HITHENI LI ERZWHLNE LT

5 % ¥

AWFFEAERIZ B ER A+ L A 2552 )% 3k fibroblast
OGALICEE R B 2 72T REMEZ R LT b, AlEH
I CIIAVBHRIE LB L 7 5% L OGN T- OB EA R
HELTBY, BEZEOEGHRIRE DS, ThbEE
HMWER A ML AIRREICH A Z e FHEEIN, ATl
ERA MLV RAZAL72EDBFEINT WD Z LTS
N5, —Ji T, fibroblast DL AMEAEIREICH D, FRW
e A R TIRBICH L L EZ HN L7y a4 FERICBW

Rep-TM

Fig. 3 The repeated TM treated fibroblasts showed a-SMA induction.
Rep-TM and Rep-DMSO cells were cultured at basal medium for 12 h (upper panels) and
each cells were treated with TGF-B1 after basal medium condition for 48 h. The cells were fixed
and immunocytochemistry was performed with anti-a-SMA antibody.
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Fig. 4 The repeated TM treated fibroblasts showed accelerated collagen gel contraction.

Rep-TM and Rep-DMSO cells were embedded in collagen gels. After gel formation, the rims of the gels were detached and
gels were overlaid with basal medium or TGF-f1 containing medium. (a) these pictures show one of the experimental results of
gel contraction. (b and c) Gel size of each conditions were measured at 48 and 72 h. Gel size containing Rep-DMSO cells
treated with basal medium were used as control. Each bars show the ratio to control at 48 h (b) and 72 h (c). The P value was

compared with the control and calculated by Student's T test.
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E i
RIENFIT LT ORI Z R S IR S 7,

+ Matsuzaki S, Hiratsuka T, et. al., Physiological ER
Stress Mediates the Differentiation of Fibroblasts.
PLoS One. 10(4):e0123578. 2015.
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Human olfaction or the sense of smell is considered very difficult to verbalize in words. Ackerman (1991) rightly states
that the sense of smell is a “mute sense.” Nevertheless, we talk about smells all the time. For example, the perfume industry
heavily relies on our ability to express certain smells in words. How do we accomplish the challenging task of putting smell
into words? The present study is a sociolinguistic analysis of the language pertaining to perfumes in Japanese and English.
One of the findings is that we use other senses (e.g., taste) to put smell into words. Furthermore, a story-telling strategy lets
the addressee be involved in making sense of the smell. This suggests that the language of smell is a “joint production” of

meaning between a sender and an addressee.

1. #

R7=BbIEFEV»SRNLZLITTERV, B, +7
4 Ay R DR ke i B MPREL Wb
AT, HHRRLZEOHEAEGHIRSADAATVWS, L
PLAEDRS, b VICETICHLIEFEN L) HWED
—D%, EH)TLIFTERIAL, MHIEZZ, T3 2= —
arviklBZNEVIBUINHEZTHAD L MOKE (R
L R E) LEW, FOIIHELRMELY HDTnD L
WZ Do WIS Ty h—< v DEEOAKE] (A
Natural History of the Senses)" 233635 X 512, &Y
M2 BRI TE L WEE] (mute sense) EWz b, O F
D, St LVWERREZE W) T LIRS,

B2, 7o i—<r0Dn) 2srn [ZLIXITERWY
BELOFVHFYZERBT2HYVEHOZ LIF () 2°
FIEELRWV, VW) ZEEEZTALE, HFYEEHTS
OIIMBDIEEZFZDT I EE TR LAV EWIT AW
EWHZEIhBY, ZhE THIEE] EvwbhbboT,
[ 22 DERERWZ . AROBEEUND, B O KR
W L CRZTAEE Y oz 2w i b, FHi (2010
109) &, F VI3 5TV, [HD %, &
DA oG (A, BEE, i, WRE) CERBLT 5 REM: %
RIELTWAYE LTWAD, FEB. &FUAOEETL
MBEHTELRVON, HVZEWRA7EHH, Tk, &Y
UHNDEI V) BETHEY)ZRBLTVWDEDTHH ) 0%
FIH(2010) 1 Y &t (BE) oA T L Tw 5,
e ZIE AT TEETIE, gEETRVWHOY Y 2%

i

Putting smell into words: A sociolinguistic
study of how we verbalize the sense of
smell

Shoji Azuma

Department of World Languages and
Cultures, University of Utah

BO, RITHEAICIR, B (LEVRFL Y VR ELD
BH) 2 BATZE V9 o A (2000) 1F. F D &lEEE (X
bopwl [E60E L) [SADYELA]RE) DR
VRSO E RRRL T2 Y WE - BH - EIR (2008) 13,
BEBRE~NOIFIERN A &2l U T, RIZA /RS IEA 2
HOEREHT 2010l TWE I ERERHLTVS 7,
72 zIE THeEWLL [T 3wl 3R LW
EWVWSEBTHD, 29 Vo 2RI, bz E
D 2F/ ) AL ORRERE (B, R, WRER &) 2o T
HLTBY, BEHVZOIDOICMELzZ LiZidhwvi vy
AEZ 52 CT<Nb, DFE D, BELZEFLL TIHREFHR
a7 LI vk v 2 eIl b,

bodkd, THVoWigEE. EICEBRNFEEZ W
DT, T ZITHBEITHEKRKEZRSE T, HOH
COMHE SN (BRI ETA R &) 2R L, #Y)
GUEFEZEATLH) L WVIHI D THo7z, TlE, HiFED
LRV EHBRZT, E)0)EREXT, B2 2>EERTIE
B, BEOYHTSFALLTVLIDTHA ) 0 €Ty
AT HFY IR L ORFEEFEOHTED LI HIZE
LSRN TVWEOR, Z2IIEEIVI) T4 ZAa—2R (%
Wy BB L0, FLTIED] OFHELEIRHO
RER%ES (narrative) &\ 9 IEICE ) BBL TW 50D
Px. HASHEFEOBEIPOMAL L) ET50DTH S,

2. B &

AIFZETlE, HAGEL EFEIZOVWT, £ ¥ F—%F Y bD
Bex ek — L _X=VITHIWE N T B FHKICH T SRtk 2
b LICHENREZ T 720 HAETIX, FREHMNT 55
— L ~R—7 (shiawase-kousui.com, cosmenet 7 &), &5
TR A Y P eflio THRAKICHT2HEMZ L, €h
W BOMEHEDPEZDEWV) R — L= (detail
chiebukuro.yahoo.cojp 7z &) Z AL & Lz, & 5235
IOV TIE, RRAFKICHET 25— 2 R=TDIENIT,
Fragrantica % Basenotes & \2 9 %7 = 7% 4 + # #4& L 72
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3. & %

HEE
FRENZZL I, FY ZRBT 272030 & ERE
2o THEY ZEELLTOBETII D272, HAE
o, ZOMBEIORBZHFTAHALE, RODLHI D
DHd 5

(1) BRE : TR A b aX) —OHES IEWFED IS, A
A ZDRRLEDF) v | (siawase-kousui.com)

(2) R [FA T % XOFEHED L H ALY X4 %t
WDE DT IN— TR SENDHE D (item.rakuten.cojp)

(3) HE LB SAZA XA -V TELRRLPEEIH
L7090 —95 V&7 NV—7 1 DF | (siawase-kousui.
com)

4)E [P SN 72 L e TAY 2 5EFD | (siawase-
kousui.com)

(5) fiE - HHE  [FARDOE PIVD X ) IR HLAD D
5%V | (family-neta.com)

HFNZDOHDOERT I LX) IE 2L, Er0EE%E
HBHLTEY)ZRHELTOLETVDY S, [HEE- 1],
[ENELY) 24 |, TEREZBHISAL T2 AL [ThAJEw
5 728 ) DAV O E (RERTEE 72 &) 2 5/ ) 28,
MELTHETH D, EETOU XD o — AHPBIKES
N7z UTIZ, WO flzH T TH<,

(6) BE4L © It is sweet from berries and vanilla (fragrantica.
com)

(7) faht - #4% © It is heavy and dark (fragrantica.com)

(8) 4 : Fragrance notes, directly smelling from fragrant
blossoms (fragrantica.com)

FRZ, (8) TREROHFETH % note ([FHa]) 2% %
FKIT B720IEDNT VS, FYHWMEMZ B> TEILL
TWBRIZH 2Dnote2MlibIL TV 5, H7zh b B
DEHEFEY KBTI LNETH S,

3. 2. EETHIMHS5D5EH

FRICASBND LI, FHOBEICHY, FY 2EKH
T%kwixb?%?—(%@ﬁ)uﬂk\E%ﬁ’%ﬁ
THRM L EERRIRE LTl 212X, FY 2 RIT
B HEDHBIIA SN, HTITL o TEBIIHD 2B

(V] OHEEEE

FIAREDLIZ[EY] OEFHILETODOY

RIEVHNZIBWTHL20, TOREEDEIIHD
MERGT LI LR E R S, Eﬁkﬂ’]iﬁ@]k L CTiERD
) BEHBHITFONL,

) [RRh R LEYT 4 —D X ) BMHEROEY ] (matome-

naver.jp)

10 [ARZ R X AI V%8727V ] (shiawase-kousui.
com)

W) [ Fr A =—AEF =R ETFVF v 7 57&Y | (shiawase-
kousuicom)

WIZ)—v T4 —%ERHE LY 2T7%%Y ] (shiawase-
kousui.com)
WYy x =) —H&ELREKY | (item.rakuten.cojp)

LEVZER, ZOFVIZONT, 2% ) B5 I,
BB TEDLT—AL VR BE59, Ll [Fy4=—
AEF == R [TV T v =11 — % EiXEOMMWLH e
THBEICIBDTHY, —HHITEIVIHIFED 2 FRHT
LD, FloETNLEBNTERERSH LN ELDE, FD
AR D AL d Lk v, Ld->T, Z
I Vo 2RI, EOREE, RIRNPIEAWZ, Lr LR
Mo, HTEOBGEH 2R L. BEBROIND HIEHER &
BVRLMRAFEALZ LB LTVDEENVWR D2
59 EENPSDEHATE )

(14) Blending notes of orange blossom, pink pepper, iris,
lilac, wisteria, hyacinth, heliotrope, powdery musk, talc,
and rice (fragrantica.com)

(15 boxing glove with humid, hot and leather tones
(dmarge.com)

FREDAMC D B R, B3 R B (B E) .
B (Faal— e l), N—=T7% b Tnb,
15 Tt Rr ¥ v roru—7 GE#EE) b Twnd
A, FRELTHBNINGEICREHNED 2 AW ZLE
HFCE 57259, L2LERDED. 29 wozbiiRix, fa7:
WCRNWZZLDBRNHDLFDO)MA BYLLF/Y D
AAXA=VEBESEL, ZOMGEVIFTEZELTHT
FHERABA T F V=IOV TIE, BTEEDHTEDS
Wil T ATz

3. 3 BAEEE2

P BIUOZFOYRALE VI BEI S/ I0FBL
ZHIEECTHKLTAL L, —DOBEEEVE NI, 14
ANOZIF AT L, EORE, EikLBETHL2E N
AMTHbD, BEL T, HARFEDF —ATiZ. HOOEBH.
By AHEMZERL. DT VRBLTCHYES2Z DRV
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L, BN EZTANICKRELRBLEZIS>TWE L)
LRUADVLZ W LBz, BENRBIE LT, Ko
I BRFHRZHTHI LDV TE %o

16) [4LFE R AN+ — IV OKW 2% W T3 ] (amazon.
cojp)
WIEAZ7$5ED ] (migoro.jp)

Hez3EL, 2#HT20TERL, B LAZDIMIC,
HO O ) O8RS, XA ZETATE, ZITANRD
NAHZELZ#AMET AR THE, [FATFITHED &
W) DRFEBICIEFEE LNV TH A ). LLEDS,
& EMCBT A REBDONBDZIFANTL NS LH
WWEIBRFED, D DMAMENE VI XD IS %S
BRIy TFTLEIBHFYEROTDLI bbb, H
BHEDO—NIEZ, 542 ayTT RDEI BRI RAY
F ZET NS,

18 TV HFARZEDIFTVEDNGN5 LD RBNED
BEFLZOTTH, TNEH L) ELVEYEAT. 4
W EbehrTlEINET] (matome-naverjp)

KO~ LW]EWHIEBUE, 2)HDEREZLEVIH 1
KM, . WIS B2 RUSEDITs 2k
EERLZLDIZENR B,

9 [ ZDOF5LVWED ] (www.cosme.)
@0 [ TS L&D | (realworldjp)
@) [ET2EAArtL X BB S5 LWVWED | (beauty.pintoru.

com)

IRESHCH, Bozed T iR S, MKk
BlyaZ i3 LT [SADY]I[HrosUh] 95
EVo RO, EIZRT I LIS HEICBE I,
ZDEARN L ZATH L)

) THWIFE, HAD D HEED % TR DISED T3
(BT TDDOFEK net)

QR HFEVDPTERLTET, ALY EHRIZES] (kracie.
co.jp)

RO[Fr—3I 07 Thio W] (purelanet)

R [H x oY 77—tk ] (purelanet)

R[5 bLEHFEKDFEYHLTL A] (matome.

naver.jp)

NG, faMESEELSE, HEZMR, bET
ARHESZRL LT DMMEBROEKNTH L, Ll #

D — AR ATHRDLE, HARFEL ILEY, BAPEEZ
HoTy ACZTELTWL S EIXTED 2RBL+ 5 6A
MWIDBZ B, FHUL, 72 ZITKD LD e — A7,

27) perfect for the modern woman who is confident enough

to let herself - not her fragrance - command attention
(m.sephora.com)

(28) Sassy. Fearless. Feminine. Step into a bright new
world, one that is larger than life. Jump on this ride
and get your world spinning. (www.amazon.com)

(29 Old Spice enhances confidence and commands female
attention (oldspice.com)

(80 an explosion of, not only a powerful floral scent, but
also burning passion and depth. (fragrantica.com)

HAGEOW AL FHAICHLLOER 28400, X DITHR
LE, HOOR ) O%R HEICZIFARLNE Z LI
iz B LI BT LIETHo7e LA L, HEHETIE
confident, fearless, new world, confidence, commands,
explosion, powerful, passion &\ o 722 L IEH LT 5 &
T, B, KHIZ, AREZFE- T, EEWICH
GERFEHL, HILOHERZEDIHVTH & W) BEE AR
T LIEVHRZT SNz, HEFET, FPICERT 25,
HOIWKERT 22X o TEIUTESTL B &R 5,

4. ¥ &

BEZRFLTLZEIEE AL, [FlJkFsiclce
FICTE L WEE ] (mute sense) TH D EITWVZ, [FD
#ZELIETRIL, T2 MS20EE2HTFILS
RBIENVELTERVEV) DIFTIE RV, FFIT, B4
GRKERELE LTHEZITED, BREZHESTH 50,
BRI L WA T LICETHEATL bW #E 2
AHEKDIEY Tzt SHIZE—HKDONT, FAKIZOWT
DOHGDOER, FHliZe L2 MO NI EA, TS hDE
ftEL72WEEZBANDL, 2H9ValzAbiE, EHn
IS L F RV, TP aIar—varvkis
TWADTHA) e *+—ZF >~ (1962) DFFHEHH Y I2H
TROTEZTALE, HVEILIETERIAT L, 2D
[T H.ZLTHEDICOWTHTICHET 5 L VI35
FNATE] BT, FLTIITHRDLIOTIERL, &5
IZHEAT, HIFITS2OfTEZ R 285, Fl 2 I30FE
DFARZHELTH S Lo L[ HFHEMNMTE T THSR
THZELIFEIE, KR EICIBDTH A ) D

4.1. 18 %
— I BRI TREIT RE 2 2 A TFIT(ER 5 2
EICEOVMTEIGL, BRAZHOHMLZ LATE L LW
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Zbo DFED, T LIXOIWREREL RABRIIEH TS L9
LERFETH S, LALERDESL, HY L) [Z LT
TERVIRE] & 755 &S CIEHA T RE R FI4. 4;
—TVERPLEEEDLE R RV, EE FKE EDOIREI
ﬁtﬁw’ﬁiéﬁ%f%éwiﬂ%m%%aﬁw‘Aw
B CREBA T RE 2 TR MK < L SRR 2o i i 2B iRk 281
BELALNDEEVIERLH 2 Y HRIEDRD TR
FHZH, AT SHhDA X — V2 MTIIFR S8 6L
LTRDEIBDHODD S,

B [EDLTFLEAIEY AT L E I FD | (storeshopping.
yahoo.co.jp)

B[4 7 t¥ D] (asiakireicom)

83 smells like ice, wind and freedom (news.oldspice.com)

849 when I apply on me I feel like I' m dancing in the
dark! (boisedejasmin.com)

F%/kyb&%bjki~%85w5*0&®T&65
o F/zu ok i, FLTHHEZRERULAED LIX, EHnw
')%0)'C§>6')7J>o BARIZa L2 WA FEY Tl v,
L LAMRENE L. BN TRBDIW 212, BEZWE
Vo THWNL LW, AL 20F) 2 BRI S
RIWEHIZE VR 5, BN Z LI Ax 2l Gl
FUICEERAATVE, FADRZ LIEOZFTL W) #ilEE
AP A T, EWIEY OB Z2SINE., $-3%e
b

4.2. M &5

CZT, ZtIEOEEEERTAL), ThIE, 2L
HY) Fh O ZT FANOBEROLE L W) — A TR %
%@’E*ﬁibfﬁ%ffo LA L. EBIE®Y F LTI

B LB E 52 RS ANTEEREEY EFs, o

i h M4EmEEH | (oint production) TH 5B E V9 ¥4 F 3
Yy REEBLELONDY, R P ATERZED
FUFHEE T A D TIE R L 2T T ORERME D (SRS
Wb Y, ZIFFoSN. BY5 (involvement) %3 THI®
THEEIMEY) EFonTn 322K, HHYOEH
X, TSR COZFFORDY, BE5 L v bOh MO T
KREL, AT Iv I/ REHRBESBLI-bD L VR W
7259 o

MESHEFFEDOY F V13, ZOZTTOMS L v I
FHHL., W5 2EARTEEN R SHENHKE LT, AN
— 1) — - Wik (narratives) 2555 2 L 2 HIFT0H Y, 2
F—1) —%ELFKTIE, ZHFRASTASTOI BIC
WEEOHIZAY AA, WEEOBMEZ L LD, %) T —1k
X% o T, ZOWREICERSITZ L, G20V ThD L,
H 7 ) oWiEZ2ED FIFTwnw 2 ei2h b, ZoREDR

(V] OHEEEE

FIAREDLIZ[EY] OEFHILETODOY

ZEIE LT, TAYADELXT T~ K [OId Spice] DT L
ECMD—2%AThLH TOCMTIE, L P&HEED
WL 72ROV EAS, HEEE IR 2T RS, EL
WIS $h1w<oﬂ%mw_kh\ﬁm®ﬁwm&*
DIF—EEHP IR TO RV, WREIRD L )T 5.

85 Hello, Ladies. Where can you go when your man

smells like me? Close your eyes and I' 1l show you. Do
you feel it? The sand between your toe tips? I do. (old
spice youtube commercial)
(BELDOES Ao BSADMFEPRDOL S IZHDL A D,
ECTFREHVET2? HEP LTSS, B
HLELII G LB ENTEXETN?HRID
fROMOWEZ ? TR LT X0)

BYESBNTA OUPL (S5 L EFN) I o TWW5S, E—FT
DN =23 Thb, ThHE, GERIAL ADHERLRT
WTAPTERICAZHINCES>TWE, Y&, ZC
PH. WOORIZ, KPP THEGME EBHITW72D &k
WTW5he ZL T, BIZRD X ISFED 2217 TL %o

86 You see. When your man smells like the fresh scents
of Old Spice, you can go anywhere. (old spice youtube
commercial)

(B2 wizZgBunEd, B3AOMFEISF —
VRZSAL ZOFEELFY DX HITHI 2= b, HSAR
EIANTHITITET Lo)

ZLT, RBIEBFOKDPW 720 ERZTWEH)E Y
TV —2HB L ENG, BRI, BEICMa5K SRS
Y. BHEH2LBEIHhLHIHLTEL2DLIIC
LT\%@%Kﬁ@htﬁo%&7ﬁyF67/®L’
o720 kb TWwh, LT, RO LHIZFED T T
(B :TbbAA HIDORIC ustw‘miwf%uw\/vf
917 &) (Unless, of course, you prefer to stay in.)o #El,
FELwil, ﬂ(':P ELTEFOH LR EAMLH S,
FNELBIXZTFRATLRVONF—a &R LY
(LB 5)0 #ED F2HES 72W3 O)EP CAD AR, 2T
FLWREOSINHE, FRICED, WCHS %) ORERD
FxLTWw, 225 THRAME ﬁ“ﬁ? 35 - ) WEED
—HIZoTLEFoTWAE, Byl EAAR, BH
(involvement) ASEWR S N 5o

FEEOHNE. WL O DG AR R LYFETH B A5, R
il 2 K HWFED % S BIEE SNz FHRIEOU W O
JHITEY DBWIDIZEL LT EvwbhTws, KEn
W2y KD SHBVWETOFENZ Yy T/ — b Zh
252 OLVWETEZI NIV, — b, 22006/ I
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ACLEIETEIAN /= PERFUTENTVD (FEGE
Tld. fragrance pyramid & M- TWwW5), Z OWFH %
BoleBwmY)OBALZWFELE LTERHTLILICE ST, %
FFEBIEDT T FETH D, Bl ARGEDISATH
X9,

BN ANy 7)) FTAHDOFRERE YT, Ny arTn
=W BN G HEBES ST FE2/rEE T,
(IFPWVALIHT—T=T (K BRL)DEKRDHZH
12y DA BRELN RN 5 ) —EKTRITEEH LTI,
(SAMPYH - U=V ORI MOETBALZL S %,
EATFWHFIILERNEAITFEL, N2 IR S
WA T3, (kousuijyouhoublogfc2.com)

FABEOFEN, FLTNy Y ar7 =20 1w
FOhD, K bR LOEOHOVEY BIENY, 2205,
BORERN=ZS 2 BbES L) R s~EZEL TV,
FNFNOBEMWETORY D2z 2T LG L, 20
Zlbo 7t AICHG DI &A TN, BN, KB ERME
DELTWL, TI9FTHIEICEST, GAONEEHFYD
FHE2HTOWMRATHBEL TV ZEILhb, 2O L
. mYOFRH - Sibed. FHAETH LR TR
fED. ENEZTFSIHRICZIME L) DTIE%RL, %
FTFEOEE. ST, MO TEERIHEE (B 5D VITH
W) ENBIDEE V) T LI b,

4.3. AXa1=574—

ROPFEOHITIZ, HILBEKDOEFEDIZONVT, —DOA
LA HSORE, FHl. 2. MBS %, ThglE
W) Rl Z @ CTBEWIZHRRES, £L T, T2hHH
FLOBRY, BY, [HiFl2EL T, —HoaIa=F
£ =K EIN T LTI SR B BRI LI,
HEEPHELTHEN T, [ARIOTEIR, MEDERL T <,

(88 Disappointment for me. I was expecting a classic but
dynamic fragrance. All I get is old soap, may be a
leftover from the 80 . Old orange blossom and dusty
talc. Try before you buy.

B9 I was so expecting to love this. Instead I agree with
others that I smell old soap. I also detect a hint of
sweet pickles due to a chemical base that emerges at
the end.

{40 Old soap with a hint of celery. This smells nothing
like I thought it would based on the notes.

(41 At first it smells nice but soapy. By the time, you can
feel the base notes and I really love itll Maybe at first
you don’ t like it but wait for 40 min or 1 hour - then

it becomes a great signature.
(42) This is a very unique smell. I believe it belongs to the
category love-it-or-hate-it.
43 I have read that most say that this smells like a
powdery soap but to me it smells quite lovely. (fragrantica.

com)

WRAD—AD B THWABMD L) ZHFEIVPLTHED
BOLNRWERRD, f#d Azbd 89 2 @0 ThHwh
& V) IREZT T, ENxHAOSETES T84
LALE T TR T WL, £ E2 21T, @) THlOH
RPREIN T, PLIEHZEWTAL L LTV
FEDICHRDES ), 2 TEENEZIT T, Bl o 728N
DUFLTEXTAD L, FEHVDIE->EZ YT EE
DN7DNd LNV ERRS, @3 TlE, HFIZE->TIE
EHESLWEDZL W) BRPEM SN TH L,

[HERID X ) BFY ZilEE, T—<& LT, ThZho
SIMEDHEIZROADOLH 1) v 7 LTEFTH L H,
D XA, —HHoOXEEIEAE, Fikt, FLTEHRL TwL
BT A2 TL %o ZLT#DOBRWATZBA, HAKOED

ST 2L WHITEOP T, Bh->Tn L, HFD I,
NEBEAR, BEVIZERIEY) OZMBAIZLTLE IR
NBBHBENZDLESLI,

5 #% &

FOLIZELZLMTHA ) 2o ZOFEBIF, ZEXFIC
T ML o OWRN R DTH Y, I AH O
BB LTWELEN)ZETHHI D SFESF REHEY
Wak3 AT, #5—¢xY > (Keller & Young 2014,1)
. D OREWIEWIEN W TlE e <L DHEIN 2 #ilEIC
BT5b5DTHDHEV)FAEMMAL TS (the objects of
olfactory perception are not objective physical entities,
but affective categories) ¥ TIHh 54 R EB VBT
Ly FY LI HMICYIEN 2 SOGZ T TR R L, 72
BALE, HEm, UL ROETH B L) 2T ET
Hbo 72k 2E, FEOANOILE LT, HAFE T
WCEPHICEE T 5 2 &AW s 5 —TF, EFETIZHS,
HEZRTIEEVPHLNTW S,

51T, HVIEL [CLRICTERVEEITHEH 5T
Z, MoBEEE AT &R, #) Rz FHEOM
BHEROFrE LTEHINE DD EVZ S, HY &R
B 512 BEEMRS, REOmWC Lidhfibh
5T LIl BH, TNRERFEEZMEL 2L IX0FEoT
BEVEZ X ) EACEIEMT I LDTEL B LEEZL S
LB TEL, ALY - I—1F [HFY LITREEZBEZ TA
%l Ze FA BN T SRR R BEMRRIO L 9 2 b D TH

%] (Smell is a potent wizard that transports you across
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thousands miles and all the years you have lived.) & k-~
Twz Y, &I, FE SLREEMmMON %S 2
TR Lo THVWVDTIEARNRS I e ThUE. ZEiF
DFECFLBEAOAL, #haxz XL, SHEEHIE
BREJLFETRESE L, BB L, TR TS, 2Hnoit
THEADHPT, ZOREFELICHET NS (LHEGT
%) OP[FEY TR LNEAS ) Do [FHD X LIXOMERE
EEZDHEIC, A BICERELRIEIZRMEL TN TV S
LWz b,

B
AfFeZ D H 2720 afERKEE, 7 KFEDHEE
SEERIC I B Wi nie, RABH L72wv,

(5| FA3ZHR)
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This study explores the women’s attitude and consciousness towards beauty and health through the acceptance of halal
cosmetics in the Middle East, particularly, in the Gulf States (Saudi Arabia, United Arab Emirates, Kuwait, Qatar, Bahrain
and Oman) which have the strongest purchasing power in 1.6 billion Muslim residence. “‘Halal” means “permitted” or “lawful”
in Islam. Halal cosmetics are the products made of ingredients that are permissible to use according to Islamic law. Islam
also does not recommend Muslim women to beautify themselves for somebody other than their husband.

Halal products have long got much attention in both business scene and Islamic area studies, and its interest has been
heavily on only halal food. Halal cosmetics, on the other hand, are new business but expected to grow by 13.4 % annually
from 2013 to 2018. Halal cosmetics are already popular in Malaysia but they are almost unknown in the Middle East.

I conducted fieldwork for 6 weeks from 2014 to 2016 for market survey and interviews in Oman, one of the oil rich Gulf
states. However, I could not find any halal cosmetics on sale in any shops in Muscat, the capital of Oman. My interview
result reveals that while Omani women are interested in and can afford to buy western natural and organic cosmetics, they do
not recognize halal cosmetics. Many Omani women do not care of the ingredients of cosmetics whether they contain alcohol
or not, and they interpret Islam to their advantage when it comes to beauty care. I expect that they will accept halal cosmetics
in the near future because halal cosmetics have a certain similarity to natural, organic and even ethical cosmetics and that

halal cosmetics have already gained attention in their wealthier neighbor, UAE.

1.

HEPREENEEZBI o TWAFEDOT IV 7 EES
~— R UOEREE (Y TIET, s —b T
I THEREEME [UAE]L, A&V, AL —r, F3—)
T, FEFA Ty PREDOERTA F=vF, L—HF—J
ELREICHLERL, TENL2EET LI 2T
Who [ENIHT 2R EEI G 2 LT 2 %0, B
LWH - AL LToNT —ALEES % 7 B E o 2ok
WEDEIZHET B (BHAHVIZLEV)DEA D Ho KB
7213, SRR ESIT SN BT — VA LhES & 8k & LT,
LAY A EEDFEIIHT B ERPHBITHO it H E S
MITHIERHME LTV,

T4 NT =L & A OWTHH L TB & 72
Vo TR OALEE ST EELIE 166 4% KV (2011 4E) T, 1A
H72VOWENIPRECDIIT I I TIETRUAER &
BiRaE D L% S 5. BREEENZ AR 4000 5 A %
HL. Z05 BPAEEAED 525, EFROFHER
AHEV)ESLEOHE BB IR TS TH L Y,
R OALRE A DR E L TIZEARDTEY LR E
(ko 48N Z BTN Y,
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Beauty for Muslim women and their
consumption: Halal Cosmetics in the
Middle East

Mayuko Okawa

Faculty of Foreign Languages, Kanagawa
University

NG = VALBER ZZ T ICBRE LT b & R kofes
BUIE 244 1 ROV (2015 4F) T, 2020 4F F TIZ 450 & F v
FTIERTAHETFHEINTVSE, D) HLORPIIHPIRT
DM E T, & ATEEHEETIZ 2015405 20204 F T
[IZAER 15 %DM RATH TS Y, 13w oo,
FHRICB W LR 2RO ) BP0 9 5T — AL
DEDLEEITIENEL, UTFTAL I, ERED
NG =L T T v R A%, BEBEIIRY, €3 %
HHETIHEEICHEEIN TV ERVEY IINTG— LV TH D
V) SR TH LD, DEDLEINT — ViliEE
DITFHRLTHINT—=NVHEDIEEALZETEZ TV,

NT = VEGhE R T = BRERIC S = L2
FRRERERE R 2 HE LI AFAE L v (BAESRR ) o 2014 45 R BE
TNT = DO REEDSFIEL TV EHDIET L - T &
TVIRADHETHD, 2 TIEL— 7HK (MS2200 :
2008) %P TH L Yo
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FEA LTV,
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FTRWEEZOETEEAL TV AR,
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M9 % Eikx ELT 5o
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The purpose of this study was to examine perceived makeup of nurses in patients, family members and nurses. A
questionnaire survey was conducted at two general hospitals with more than 400 beds, and 395 nurses, 118 patients and 85
family members returned a completed questionnaire. As a result, the majority of the patients, family members and nurses
reported that nurses with heavy makeup seemed to be hard to speak to, unapproachable or scary, while nurses with light
makeup were easy to speak to, upright, trustworthy or gentle. Then, out of five classes of makeup, A (very light) to E (very
heavy), makeup B received the highest rating in each group of the patients, family members and nurses, who reported
that makeup B was most highly associated with each of five sorts of impressions: a feeling of cleanliness, tenderness,
cheerfulness, a feeling of trust and honesty. Moreover, there was no significant difference between the three groups in A and
C, while the patients and family members rated D and E lower than the nurses. The findings suggest that three classes of
makeup: A, B and C give a pleasant impression on patients and family members, and also that heavy makeup is likely to give

an unpleasant impression on patients and family members.
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B255 H H CREli £ 252N WEIANZ B o 72 25E B DTRED
SBNT=DIZHLEDATH-72(p<0l), T/, WBHEXT
AR A B 5 72 DI E TH - 72 (p< 01),
HREEETH ST, fbBEC (p<.05) &4bkED. E (p
<.01) T, BFL X LEFKIE. /LHD & E CRHlifF i
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BEPRIREEEMDILHEICH TS

*6 SIRBRIFHMHEADLE (FEMDZE)

RBOLLBICEAT MR

B BLZ g% & fSRERk HEE &
S S+SD pfE  FHAESSESD pfE  FHMAESSAESD pfE  FHESFSSESD pfE FHESSRESD piE
1EREA 3.0+0.7 29+0.7 26 +0.8 29+ 0.6 3.1 06
1E#EB 32x06 ** 32x06 ** 32=*+0.6 ** 3.1+06 ** 3.1 06 n.s
1E#EC 29x0.6 * 29x0.6 n.s 3.0x+06 ** 29+ 0.6 n.s 28+ 0.6 **
1E¥ED 26 0.6 ** 26 0.6 ** 28 0.7 ** 25+ 0.6 ** 24 +0.6 **
1E¥EE 1.8x0.7 ** 1.9+07 ** 23+0.9 ** 1.8 0.7 ** 1.7 £0.7 **
o AEEAZD FO— VB E U C{EHEB,C,D.EBE THE L /2
pf& : Fisher DR/NEEEE *p<.05 *p<.01 n.s=not significant
#=7 SHEBMNFHMESSOLE(BEDEE)
BB BLZ B35 & {S#ERK HEB S
IS S+SD pfE  FHMESESD pfE  FHASAESD pfE FHESSESD pfE  FHESSR+ESD piE
1EREA 3.0x0.7 3.0x0.7 28x0.8 3.0x+038 3.1x08
1E#EB 32+07 n.s 32*x07 n.s 32=*x0.7 ** 32=*x0.7 n.s 3207 n.s
1t C 28 0.7 * 29108 n.s 3.0+038 n.s 28+ 0.8 n.s 28+0.8 *
1E¥ED 2407 ** 2408 ** 2608 n.s 24+0.8 ** 24+0.8 **
1EREE 1.7x£0.8 ** 1.8%x0.8 ** 22x1.0 ** 1.8£0.8 ** 1.8x0.8 **
o AEfEAZDS FO—VEEE L CMLHEB,C.D,EEE TEHE L /2
pfE : Fisher DR/NEEEH *p<.05 *p<.01 n.s=not significant
#=8 SIEBAFHMERSSOLE (REDHE)
BB BLa Bf3 & S8Rk HEEB &
FHfiSsR+SD pfE  FHMESSESD pfE  FHfESRESD pfE  FHESSRESD pfE  FHESSAESD pfE
1EHE A 3.0x£0.7 2907 25+0.8 3.0+0.7 32+0.7
1t#EB 3306 ** 3.3£0.6 ** 3.3*x0.6 ** 3.3*x0.5 ** 3.3+0.6 n.s
1E#EC 29+0.7 n.s 29+ 0.7 n.s 3.1 06 * 29+0.7 n.s 28+ 0.7 **
1t#ED 23£0.8 ** 25+0.8 ** 27 +0.7 * 24+0.8 ** 23+0.7 **
1EREE 1506 ** 1.7+ 0.7 ** 2109 ** 1.7+0.7 ** 1.6 0.7 **
FoAEMEAZDS FO—VEEE L C{L#EB,C.D.EERE THE L /2
pf# : Fisher DR/NEBEE *p<.05 *p<.01 n.s = not significant
F*O FEEMEEBEEREBDIHDEN
1EXEA 1k B {k#EC 1E#ED bRt E
1S =+ SD FHfifS =+ SD FHfifS = £ SD FHfifS = £+ SD FHfifS = £+ SD
EERD 146 =29 16.0 2.7 146 +27 129+29 9.6 = 3.1
B & 149+ 34 16.1 = 3.2 142+ 37 121 13.6]** 9.2+ 36 J*
R & 14.6 = 3.1 16.6 =25 145+ 3.1 122+ 35 8.6 = 3.1

pf& : Fisher DR/NEBEE

p<.05 "p<.01

B o72 (p<0D)o RiETlE, HEH DA oIHH
TALBE B D33 S Ao 72 (p < 01) o IHHIEEEL &,
BFEIZILPED, ET. EiEH S 13bHC. D, E CTEli
BEPH B 572 (p<0D)o WB &L, fLHEC, DT
FEI A YA ST < (p<.05). ALBEE IXERMi £ 5254 &
Ao 72 (p< 01),

R, BHEMOALHEADSEICHT 5 FEM BH.
KRB OFERDOENEMRF Lz (9o 1LIEADSCORE
MBI HE SR I R h o725 LD 3 HEMAT 129 =
29 . BEM121 £ 36 M. KIEH 122 = 35 1T, Fik

fii & BEMICHEESRO LN (p<0l). F7. L
EXFHEMA 9.6 = 31 5, & 239.2 + 3.6 1 KA 86 =
31T FHlbhh & FIRMI A BEN»RD Sz (p <.05).

4. ¥ =

Kk, b0 i E LT, OEENZEIENITS EZ A
LToOHCRH,. @& E AN RRIH & w2 5 558%
1. QHUERZE L TCOHBLOM L, OhFH» 5 OFF
DM EIZ & 2 EE 2T TB Y. ALHEAYH 2 Oflifii %
B, HENRERICHE Y L) I ERBRRTVWES, &
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MBI CHEMIE. BE Lo NHBEREERIIBNTE
WEBT H72012, FEMOILH 2 & HIMBIR LB EIRS
WA ED X I IZZITFIED SR TV AR, HFIZED X
I HEBEE LTV ANIIOVTHLEINT 2 LEND 5,
DF Y. HiEMIMEOREE MY, HOHSOITE) E R
Dio729) ZTHICEEME LTOE#REEHOTVWLZE
HEECTHL LEZ D, AFETIE, LT - RTF
CIKU BB LT, A, BE. REEEL T
[REL2TIC ], EDEI v, Miv T2l - 3
JHTERV] [RE] LWIHIHIRED > TWAEZ L0 Hh
o720 FRICVHEERICTIRIGEHELTICK WL [HEIEIT v,
[V ]JOBEHSEERREL ) DRMETHHEZRL T
HIEDPEMTH D, T, FHi¥llil v BEIHED
AN2DBIEHENELNTWAE L WS Z &R, HHMiHY
LEEIHEVRY, LOFTEREOZEEHEL TS EN
IMNWERROBNTHLLEEZ NS, THIIHLT, &
BTREFHLAFIC VR IO &I ] & EBIT[ARA
DHMTH 2] BEMTHY . HEME OENDPTFEHD
WZeolze MEDOHGIZIE, [ - IRFILET 2MLHEIC
A HREANG &, AR AR HBASER S A1
FEENNIMFIC IS v w) BB Tth s L%
ZOHNb, ALK T 2 BEHEDOE 2 ONESHTICIE. [H
ANOHHTH 2] D %hC. [HEMOMAFIIEHOEL
v, UelE I L2 e icMbhiE2 &IcT
BEBHERG] EPEITNTEY., WAEZEBETHHB
TABEL T2 BHE ORI EEMI T 2 EK#H O LD
AR ENTVD EFZ 5 FHETRIZLEHTE W]
EIARBIDZNT, (AR EMICH B DM TH Y.
ZNEEREDO D LMD E—TH D] & LRI LT
HREPEEMRTLEZTIEILL LD LR IND, Kk
2y ABREAST #ivs - Bk | & K U B FRERTISR LT F AR,
B KRG L T, [EEL2T R3] [ERL TR0
BEHT&2 ) MELZY] LWIHSREDL > TVEI LR
Gholze TRNOHDEHTIX, BEVFHRPHEHEMEID D
EEZRLTEY ., FRICER IR 5 #Z2 R LEE OB
DEENHR D FKIED TR - IRT & KU LRI A ]
EVIOHIGE b OO LB, BED T HRENDH D
bHEZEH L TWE T EAHERSIND, [#v - k] & &
U2 bhEic, FHERDH ) O F FIEWHEHEMOLN A A —
VEN, i 5% WTHRRICHET 5 HEMZ KD B EHZD
DHOBENTIE W EEZONS, T/, BHEII[H V-
R | Z2fBRE IS U C [MatHE ] o a4 25.2 % . FH i
[AERE 157286 % CTHI S 2ENS %2 b b FRIBIE A |
L) MR JoE G TICE L BE L RO TH
52 ENHBNII R 5Tz —T7 FAERNEIH - HiBR &
& U 2 LB U CIAMERE IR R 2 fad 2 &k, &
OIS % PI X TREEMICRE L D L5 2720 bk 2

ST BFEEICE > TWAZ EDHER S NS, BAIZ [LhE
LT, MEOHBE G OHIZHD Ak, ZoE D
BMAER L 22O H0OREMHEL. 2R H
COREFMELTNE] W LRRTWE, 2%, Hkhi
DALRETIZ. MADE U 2L DOBRP A 55 DT A Al
B2 THEBIT 20 TiE %< EOHBICED X ) 12w
STVAPRED LI IZEL TV AP EFICEMRL THY
HEOLEA RE L T REXH L EEZ bNA,

FHEMO 5 BBOILIEE TV Cld, F#l, BE%. Kk
Il L CL LB ORIl AR D EW I LS (p<
0., {LHEBAFEMOLHE LTHHIATVEES R
Bo F72 ALBEBOFMICOWTIE, EFESINE TICE
ML CERHEFEOWERLL DB LTE MY, &
DALBEBIZ, ILHEAD T 7 v F—3 a3 v EFTRIC, F—
7 EIRLEMZ 2D DOTHY, F—2 LLFLEZBINT S S
LT, HICH L SRREE 525 2 LITENY, BELSR
W2 S REHEK S CHEH PO b iR EE 5 2 7] fE
HHEZOND, Tz, 5BERBEDOILHEE 7V OFHMifF 21,
FEM, BE RRHBLT, LHECICAEEDIRD S
Nz e, LA L FSEREORM & 5 2 LA
T&%, YoT, ALMCETEZHEHEMIZITF T L LhlEE L
THIRTEDEE R 5. ILHCIRLEBICITA T4 e~
AN T EBEMLIZSDTH LA, ThbiFH AHARLET
HIN TSI EIZL > T, FRICHITZ i L 72 bk
7o T, {LHEADS CORMIZ, FHEER L
fbhigchy, 77 57—y a yOlEEkz, F—r R0
RS L > THALWEREICL, BESLHI O LK Z 51
BEOALRETH Y. TR LFINZLF 2 5. AW, A
FOLHEIZOWT [ AMERDFKIEIZTF 22 T - s
BATHTRT] W EEBLTWED, X4 2T v 7 &t
ST & HRARD S 1F < 2 ) N TIISHES N7z
PR ZE) NS S L ISR BDOTR RV EEZ LN,

Fill, BE. FEMOLB T, LD IZEEM O
i 25 b H < A OFMfF R DA FHlhh &
BEBTHEEN (< 0D B SN, LI EIZHEM O
i RAYR D K < FEER & RIKME CTHEZED (p<.05) H
o722 ENL, BT B FRERIEVBPE T TED
FHREMOFHN X 0 BERLRKEOFMAN: L\ 2 & AURIE S
n7z,

A THEOZMMT A4 277 v 7. AR
DT d Rl % R %A L7z b o T (Pig) EX
MTATIZREL 2525 ] WERTwE, 2F0. A
Bixt A OFBHEO DA b D IZBWT, e bhE% H % M
L7AbBEICiE, REREOAL LEBRZIT L, [Hv:
TRT ALK TREL2TIC v [ED &2 W] [
[0 - BETE LWV E VI EIRDD 5 72 DBIEERR AL
BAMCE L TWAL I EDHREINL, BHERKIEZ. F
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ML LIZ[FF 2N AL 2 PR TH B EEZLTH
0. BERLREIE AP L CTRHMEAMR W IR & 7
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5 # &

T A B DALKE 20k % R R KM & T e Bl D Gtk 0 5E
WEISAIY S HITHMARRAEZ I L. FHEb 395
Y BE 118 %, KWK 85 X4h L AMIAE 21572 ALhED
[\ - IRTIEEC 2 FEMOMGIE, FEM, BH, K
BEBEIREL2AFIZC W] [ED &I W] Hiv]ds, %
72y ALBEAS [ - R | LR U 2 BEMOMSIE, [FFL
PRl HER] [ZO0- FEHTE2] [ELL ) |0
BREPo T F2ALEOH D D (A) 2 5iEVH D (E)
DSERETLEE T VR L, HRE BLS, WL S,
EHUR, FOMH S 25l L 72RO, A, BE. RKike
b IZALHEB DRl AR b <L SIHH TN TICBWNT
IS E P LR T E 2N TH L EER D, T2,
Falbfl, B, FIEM T A & C ORI RIS H A
BN b, ALEC £ TR HH#MOU F Luvfbbis L
TRELzV, fLHED & Eld. B#H L RIEOFHNSE M AF
R ORISR L D IR T & A SRR % ik
WEWDSE LTV D Z EAURIR STz,

B
AWEOEGIZH72) . TV 7272E T L72ERRIZL
KOREHPL LT ES, T2, LMEE TH SRR
REFREF B 7R O WL 25 HE B2 (SR i L B
9o B AR RBMREIEA T A X b oY —iJEk
WL [ P18 26 4R BEF7EB e % 2 THEKE % 2 L 28
TEI LA LIRALE L BT E9,
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The purpose of this study is to examine the effect of make-up on reduce inferiority feelings in appearance among
female adolescents. In study 1, 288 university students completed a questionnaire about reasons to make-up, frequency
of using cosmetics and make-up sets, feelings after make-up, and inferiority feelings in appearance. Structural Equation
Modeling (SEM) indicated that inferiority feelings were enhanced directly and indirectly by “For covering up their defects
in appearance”, but were weakened by “For becoming their spirits aloft”.

In Study2, 1,000 females (age 16—30) completed a questionnaire of the same contents in study 1 on web. SEM indicated
that inferiority feelings were enhanced directly and indirectly by “For enhancing the evaluations from others” among 16 — 18
females and “For manners” among 19 — 30 females, but were weakened by “For becoming their spirits aloft”, too.

1. #

HEMIEEOP TR SHFRZE LR TV TSH D,
¥R T HFEIL, FEP2ELT AL - A3 5%
EEEZANTVALIEPHSRNIIERTWDE Y, S5 K2
TR S €2 HEDOVEDLELT, $oTWwbEEEOND
A - TS L CIE Rl & 20, Fois - M %
WiE - M EIEL) LT AHEIVHCONS Z L oSiER
ERTHBY, B IE, BAZHRE LHET, S5
DR L7z e UCTEENE D (W) I w5 hTtwn
S EEWLSMIIL TS, T2, EIRT I, b Ek
DOFIRRERITELD720D, HFHROTERIZHLENLD
MR TH D ERRT VD, I - A - 5B Y S, Lk
OMBEDOVED L LTIHRMREOHIE %2 HIFTBY
F 72, ALBEAWL RO 2 K S OFEE O X 9 2 2 ) 72
FTIEZ% L, AN ZRBESLHE L V) X9 iR
MHELDOZ L HIEML T2,

N F TOLKEICE S B OB 2 BF 281, OILREATE)
OBhFE - BEE - ERRICBT A0F%E, @ bR O EATE) -
B (29 B E%E, OALBEDR RIS BHF%E, @3
I FE O OND, OILHATEI OB - B - ZEkicH
TAMZEE LCid, B - HEEY &, KL AL %
THEME LT, [£EbrRLE] MhHowExR], [HkE
HomE], TV5r7¥—yar] [MoXxLs] o5H/T
R LTV A. T 72OALE S ONFATE - ST
T E LTI, Y A% 12 FEE AL bE 5 oo B

il

Developmental Psychological Study
of Effects of Make-Up for Inferiority
Feelings in Appearance among Female
Adolescents

Yasumasa Kosaka

Wako University, Faculty of Human
Sciences
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{E#ETTED
Fig. 1 AMEDREHET IV

RIAZADEEETF— N EOB [ THEKRF LTWw5,
OALREDRFAC T AHFZETIE, RIS YolEnIc, FIl-
K- HVH120 ~ 50 RO LR R L Lz S, [
wWHom L], [V 7¥—=var] [Raoss G,
[ ot H) ), #0055 T2l Tw5,

O X )AL T 2 LR 2 2RI, FIS3 o0
M TZOHMAZERLTCETWE, LaL, 1bhz$ 5
CEDELT B HEBEIC I TRE - ROV
BICHGET L2gRiddTbncuni v, 2, ik L
HGE DERHPAR B IED R 2 > TV 5 720, HMITH R
BT 52 EPWEETH 2, 51T, BIZEICL 5T
“ALRE" D % b > TALRE" &350 238> Tz
D, ALHEDOERPWHEIZ IR TRV L DL L% L R,

INOLORMEREHRD S &, AL TIE, TFEFFIZBW
TALREATBI DA R AKT T 2 HE R AT TR E 2 B S 2012
TAHIEEAMNET 5. B, RWFFEICBIT 1L L 1L, "B
ok, F3—EC, [205], [®5], [HidlEw)
TBIZE-T, REBOEBLSEL 474" & Lz, $72,
1LREATEYIC IS, OfLkEZ 5 2 FH, @AbBES - fLEE R0
i, Otz Lzt Eo&m, B"EEnsdboLld5
(Fig. 1o

2. #\EA1

2.1. B ®

e 1 Tk, KRFPEZNRIC, KFEOICHATEINE L
R AHERICRITTRELTHOMITLIEZHNE
L7z
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2.2. B

2.2. 1. AEXNGE

WHARN O KFAE 288 44 (BF- 143 44, L1 1434, &

W12 4 P4 19.6 e, BEMEMRZZ 29 %) & A RH
L7

2.2.2. AERE

G, MR, FAECHE, DT O~ EE % KD

720

(VLT 5 %5 KIH H

Y 2 BE M5 HA ZER Lz [HR7zicy
OEEDHTCIIFEVFIIEVIERDBE, [£LDHT
BESAHW] QM) 26TETHHTIEES] GH)DS5
PRECHIE %R 720

(2AbpE - AL 3 L o> fili AR EE 3 H
KREFPED—BHEH L T b EEZ N5 18 HEHD
ALBES - ALBEEEIZOWT, 1 EB o FSE % [
Liw] Q)26 H] 65 o5 HEThE %Rk
720

(3ULhEZ 3 2 B IEH

HENAT > 2P HRAECTHONZT T T =220 T
SHHTOZMEIIER L [H 77205 %E, fbhi#
THHMIC, FOREDTIEEFV EFTH] LWIHIHRD
e, [ IHTRELRV] AH) 2B[ETHH T
2] G5M)THEERD

(AfLhEZ L- & E0%S

HAAT o PR THE LN 6 7T T =122V T
SIHHTOZMEICER L S, bhZ21T-

72tk EOX)BRESICZR) ITh] v HuRob L,

[ HTRIELZV]A M2 ETEHTIEESH]G
M) D5 R TTIHA R 72,
2.2.3. AENH - FHE - HKENERE

20154E 7 A2, kIR o—#E T, HEFTHA
HEL, ZORTHAERRE BINL 2, Ok, %
THAHIOHENED L HIZHE LRI E N &,
HENOHIIEETH Y, HETHI LD TELT L,
HEAZEGLTO—YWORFRRIIAEL RN E, R EEK
B LCHETEL, 209 2 THE LA, &~
WHCFEE L EAR LT,

2.3. # B
2. 3. 1. LR EHEEOEAEEE AT REDRTE
18 FEHHDALHE T - AL E B i IS EE~ D [ O fil %
B L, BLB D54 % Table 1 1Z/R L7z, TOME, 1
JA T 18 FEF OALHE M - fbPERZ 1 HEL R L Tw
% (EHBEANORMEOM=19) &, Bik54, K
111 %4 TH o720
WREEEDI B, ALhEE L TOLBUIPHTH- 72
7o, TNUREE, AbRES - ALPRER 2 L Cw b itk
N1 DRI EEHEETH L L LT
2.3. 2. RRICHTBLEZFROERD AERRL
BLRITHT 55 EEIEA 5 HA DWW T RS 5T %17
25728 Zh, SHATRTHE LIRS ICHVAMEL R L
7z (Table 2)o KICaffB xR L7225, 94 LHVA
1 — B ERR S 7z,
T, SHHOYYEERL, [HEIIHT 555K]
10 (DU, H%RGM) & L,

Table 1 1bifEs - {EAEEOFEREE DB LRINH

1855 19~36/45  37~544  55~T724  T34LLLE e
- 1304 54, 04, 04, 04, 1354,
Tt (96.3%) (3.7%) (0.0%) (0.0%) (0.0%) (100.0%)
" 294, 504, 484, 134, 04 1404,
A (20.7%) (35.7%) (34.3%) (9.3%) (0.0%) (100.0%)
- 1594, 554, 48%, 134, 04, 2754,
At (57.8%) (20.0%) (17.5%) (4.7%) (0.0%) (100.0%)

Table 2 BREICHTHLEBIREDERHPER

BEEAR F1S FH(SD)
2 B DEFMMOAN K YBABTIHAELN 95 3.65(1.07)
I BADBEIFMMOANEERTHLNC AN D> LA 94 3.59(1.07)
3HDANEERTEHSDEERLEY LTWD 92 3.53(1.11)
4 AYDANDEZR TS EBADEICBENECHED 86 3.60(1.16)
5 SOBERDEIX. BAMNKROTLSLDICIERA TG 82 3.62(1.14)
7 5-5:(%) 81.0
o/ E 94

N=111
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2.3. 3. L% d2EHEBORFAMERRIL DIALHEZ LT RS iz, [t B3]
1Lkt z 9 2 B H 35 HH IZOWTEARADIT DR Wi LantiL7ze W2WFI3 MLz 352875 HHEILLT
NSRBI X BWRFIM2tro728 2 A, HAMELOLLE Wohirh] E BHOBRERMELZ) LEoxF—L
T3WFA SNz €2 T, WFHZIILIMS L LTibEz LCwa ERahiz/z0, T8 - <+ —1&
Mo, HADTORWER/N2FHE - promax BRI X 5K L7z HW3IRF ML T 5L, AAEVADIRE,
TN e ) B LAT-o728 25, W DR RN 2 &9 SFFH DL 20IAEEZ LTWw s LRI N720,
55 WA TdH % & HIWT & 7z (Table 3)o [0t Lat Lo H 4RI TRAD D HALHE
BIHEFIE M2 T2 8T, Ahbvwn/20oZ ZLTWL05] &, JHYDAIMLEZ L Tnb720,
wwellbhowpys ] L, WE» SOz HIT 572 Hob bz LTwa eRshizzo, [R5 OR

Table 3 1tttz ¢ 2BABFRADRF/IVZ— >

BHERE Fl F2 F3 F4 F5 SEH(SD )
FIRF MbETFHDOLF | (0=93)
26 fLHEET B2 LT, ACHDVDN o 20N E BEbiznhb 87 -.01 -.01 .04 -06  3.61(1.10)
1 ez T 52 LT, bRy b 84 -.04 .06 -13 07 3.88(0.97)
33 NICHBETE & bl nmn g 79 .02 .05 -.07 -05  3.55(1.10)
4{LEE T 5 Z LT, REEICZRY 20D 77 -.10 .03 -16 14 3.94(0.94)
SALBEZ 5 2 & T, AICE S Bt 75 01 -.04 -.04 01 3.42(1.00)
12 {b¥EZT 228 T, HI%RELL<T572D 74 .03 -.10 -.07 21 3.85(0.94)
2 ALkEET D Z & T, BEOASICESL ) .59 -21 13 18 A3 3.08(1.23)
18 BLeNBLIZWDD 58 24 21 -.03 -14 3.78(1.16)
19 {bhtE3252 LT, &/ BHES LI AELZENTE D00 .52 .03 .08 28 -09  3.65(1.05)
SV fkbtEE T2 &, AERSLD 49 .00 44 13 -.07  3.09(1.20)
25 fbpia 352 LT FRRAEEZ VNS 48 -.01 35 21 -12 3.41(1.22)
FE2RF MEE - v+ —1 (@=9)
BALKEZT 2203, AR{ELTHDD -.05 .88 .02 -.09 09 3.02(1.26)
20 WEENDALKEZ LTV DD -.02 .85 01 .00 04 3.09(1.25)
6 fLhEZ 25 Z L3, HEITR->TWDIND .02 .82 17 -10 -03  3.13(1.22)
29 fbHEZ B DRGS0 HiE S -.16 77 07 .07 A1 2.74(1.22)
27 AbHEERT D Z 3, —HOEEY A 7 A>T DM 5 -.02 70 14 15 03 2.86(1.24)
LAEWEZ T2 L0, v F—ELEI G 11 .69 -.09 -10 -21 3.35(1.18)
8 2 LigdaDizd .50 .59 -23 -11 -17  3.88(0.84)
2 ALFEIZ LR TE R HRNWER S 7D -.15 .53 -.01 31 -08  2.60(1.21)
34 fLHE A LW BB DR -11 41 11 22 37 2.41(1.23)
FIFF TRADEHI (@=91)
24 fEHEE T2 L. REVADNG A1 .06 .86 .06 -20 3.22(1.27)
17Tz T2 L, ETFX—a v Bbinsnn 22 .14 71 -.14 03 3.40(1.21)
10 b¥E29 22 LT, KFELENLT 2D 23 -.01 65 -.05 120 3.32(1.20)
3MEbEETH LT JEFBLEUV A D720 .19 -.03 64 -.14 06 3.56(1.21)
7Y ONDPMEREE LT DD 40 A1 =510 506 -13 2.88(1.11)
16 {LhEaT 2L, Mtz X< RELZENTEIND 14 04 26 17 16 3.52(1.25)
21 KA a0 oinins -.20 -.16 13 75 -07  1.97(1.00)
FART TAEM S DFE] (2=.60)
35 RABOOBALHEE LT 205 -13 .09 -.19 .66 21 2.07(1.03)
ALHEEZ LTS L, AV DNICEDTH B DM 26 -.08 .10 61 -02  2.36(1.07)
14 fbpta Ligng | JHO 2 BENWTLE I D -.05 14 -.09 48 A8 2.35(1.08)
ESRF TRADIBE) (=76)
9 FEUTAEN RV D 21 A1 -13 -.05 68| 3.27(1.33)
2{LhEETHZE T, ar Ty s AERRET D 30 -.06 .02 -10 65| 3.47(1.22)
B AbIEATHZ LT, REEDN—THIENRTEDLND 22 -13 05 13 63| 3.46(1.17)
30 LAFRAL TV D25 -17 -.06 -.03 07 52| 2.70(1.31)
15 fAIZE 9 005 .04 26 -.02 .04 30 3.74(0.98)
B FR4ERE F1 F2 F3 F4 F5
BIET MbFE Mo L5 ) - A48 .60 24 A4
W2RF B - ~F—) - 47 49 39
FINT TR OEs) - 36 45
HAR T TS DR - 20
FSE T TR DR )
N=110

E T UEY ONMestz LTnD b 13, BE3EF~OAME L FARF~OAFMENMELATHD 2 L, &2, ZOHEAZRN4
FHH@4, 17, 10, 3)TatfFz Gt Lz T Ra @O A iin-72 2 Linb, ZOEHA 23R FOBEBISIEED R o7z,
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Bleat Lo HOEWRFIIHRBICHEN W2 L 2 L,

HOOBEEDORER A T Ly 7 ZA%E LT L EITE IR
T2 bR LT 5 RS-0, [REORE]
Lt L7z

HZHEFICA U EofAMNREZR LZEHIZOWT otk
RN A, [MbEFMo LA]5393, [HIE - ~F
— 591, [RIPAD» S OB 2366, [REORRE]H76 &
HHEEONN—BES MR I N, 22T, ThFhiZ
AP FoBMMEARLZHHOFEHZHEIL, SHEL
L7 [RAOESIIZowTiE, HEEST7 [HYOAD
{bhER L0255 | 0BRSS 4 K1 [R5 05525
LIEXETHY, ZOHHZEDSHE THEB Lz ot
(81) v, ZoHEHZKRW/4HE (HEFS 24, 17,
10, 3) THM L7z affdk (91) 2 HH L7225, Bz R

LizZehs, HAFS7Z2BRVWZ4HHOYIYEHTL,

ek Lz,

2.3. 4. {b¥id - LA EEDFEREEORFAMER/RIL
{LbEs - ALBEE B OB 18 IHE IZOWT, EAD

FORVERAN2FECLZH TN EIT-o72E 2 A, FE

1O ETS A sz, 22T, Wz s5»

LIS LA S, WEAIITD /N2 FelE - promax [l
HAC X B2 DR LAT-728 25, W OfHIT
REMEZ &0 s, 3IHTFRAER#E TH 5 LIl S 1172 (Table
4)

551 T TBRE T o | 720 & JEBRERG 2 ALRE S - (LREE H s
BWAMRERZRLZZEDRS, [FA) =27 ]Easl
72o B2WTAXINA A4 ML, BREEZOITZDEHFL
720 3 2 LBES - ALBEE RS AR AR L2 &0 5,
(x4 7 bt Lize BIWTIEITA I F =1L
Hoc % i3 2 bkl - AbhE RSB WAMEZ R L7722
Enn, [HERFHAA 7 a5 L7z

ZHRTFICA0 P Lo &R Z ;R L2EH O offfi e H
L7zLZh, [TAV—=AA 710378, [BgAAL 27175330,
[HERF A £ 7 | H3.65 & & D BEONK—EHIE2 R I
720

ZZT, FWFICA0 L EofAfT = AR LZIHE O
ZHEML, KL L7
2.3.5. {tHEz LR AEEORFAFERFRIL

L% L7722 05 5HH 30HH IZOWT, EADIF
DRV 2B L BRTF 270728 25, BAMH

Table 4 1t#im - {LHHEEDEREEIERORF/IS2 — >

THH N F1 F2 F3 SEYE (SD)

FIRF ITA4)— - 249 (a=78)

1 ALk T 77 .07 -26  3.37(1.49)

37y T—vay .69 -.15 -09  3.11(1.53)

TTFA R .67 .09 09 2.72(1.53)

15 F—2 57 13 03 2.88(1.53)

5<92AHT 47 -.01 26 2.41(1.44)

14 140 41 16 -04  2.19(1.49)

13V w7 sz 32 -.09 05 1.96(1.31)

12 faftx U v 72 ) —A 31 -.13 -19  2.56(1.63)
F2RF MEEAC D] (2=80)

17 A T4 .06 83 -03  1.49(1.13)

16 )—Xv % K -.01 74 14 1.41(1.02)

18 S =—F 4 -.16 .66 02 1.22(0.77)

2 avy—T— 26 395 -08 1.57(1.19)

11 H5—arz2r k -12 38 31 1.47(1.12)

4 7 o Af ARG H— 35 36 -14 2.48(1.58)
FE3IEF TEHRFAA A V] (¢=.65)

6 TA T4 F— 33 -11 65 2.62(1.51)

10 — &% 57100 -11 -.04 58] 1.48(1.16)

9 SIFEDT -24 17 521 1.18(0.65)

8§ T4 7Taw 35 -.02 A7) 2.80(1.68)

ESEREiE]Es F1 F2 F3
WIS (7 A V)— - XA - 39 36
F2KF TREFEAA 7 - 40

3T THIRHA A 2 )

N=111
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10 L ETCSHFA Ml sz 22T, WTEEz505
WO LAEND, EARDTO R\ R/ 2 ik - promax Al #5
WCE BN 2 T8 25, WT-OFPOTRENM: 2 &
5, 4NTMIEETH 5 & W &7z (Table 5)o
H1IRFIE, TRLWRSIC R IRE, thzds2E
TRIT A T THENCWME 2R/ EE2R LTS
EEZOLNDLD, [PHEWRG]Em L7z, H2HTIX
[Vl /Dol I o@D T AR E, LHETS
LT, HAORZICHEN L TR LHIITELLNE T &

FRLTWREEZONLLD, THEIEGH L, 43
WM TR R WRRIC RS IRl ALHEAHSICE > T
VAP ELZIZLTWAIEEZRLTVEEEZLNLT-D,
(R - el Lz, HANTIREBEL IR L, 1L
METHIETRROPRET LI LERLTVDLEER
bbied, [Zl]Eams Lz,

FZHRTICA0 D LoAMEEZRLTWAIHH O oz
B L& 2n, THENSS 12395, [HE12393, [4%-
B 87, [0 2376 &+ N —BMEZ R LS

Table 5 1t#E% L& ZDRABEEHORAF /N2 —>

EEIRES F1 F2 F3 F4 SEH)(SD
F1RF MRFHRSD) (0=95)
13 BLWADICRD 93 .10 -.05 - 15 2.94(1.11
25 [ REmED .82 .19 -.04 -12 2.89(1.1¢
TELWRFIHIZR D 75 12 .07 -10 2.77(1.0:
10 JFFHRLS < .68 -23 .09 38 2.48(1.0:
14 A0 LIF&EIC2 D 67 26 -20 -09  2.63(1.1:
21 {EEMIC /e D .66 22 -11 01 2.76(1.1%
26 HiiIEIZ70 5 .66 23 -.17 04 2.86(1.2(
9 NZ&W=< 725 .64 .09 -.05 01 2.85(1.17
11 RN E D5 125N T D .59 -17 31 16 2.24(0.8¢
28 WMEITTe D .58 -24 -.05 55 2.51(1.0¢
S5HLWEGRRbNIZEES 57 .08 21 A1 2.66(1.0¢
17 5 Holo ez an+ 2 .54 28 14 -03  2.65(1.0¢
27 SMH L=< 72D .50 27 -.09 02 3.12(1.2:
HE2RF 8181 (@=93)
8 MWL /Do Z I oz iNT D .04 76 .05 -03  3.24(1.0¢
20 HREIC o721 D 12 75 -.05 -.04  3.07(1.0]
2 BfEno< 20 61 16 04 3.36(1.1(
15 BF_R— g VRN ERD 25 59 -01 06 3.25(1.2(
23 IR Ebo> XN T 5 .00 58 12 16 3.18(1.1°
3RNHEMTH 29 56 .02 15 3.22(1.0¢
19 K5l &fiE 5 22 52 .06 10 3.09(1.1¢
1 HAEWRIZ2 5 13 52 01 29 3.41(1.1¢
HEIRF R - BHE (0=87)
6 B TIERODEIZRD -.06 15 87 -21 3.27(1.1:
I8 {LFER AN E > TV DRI D 20 -.05 87 =20 3.22(1.1¢
24 EFEL Vo THRBENE I NARLIC/D -.10 .05 82 01 3.07(1.1¢
30 fth N DFAMI 23 KUZ 72 D 17 -.08 .68 02 3.18(1.2¢
12 RiGAEHAR=TETNWDEIRICLD -38 .09 67 30 2.99(1.1¢
FEARTF TR (2=.76)
16 % H 5 < .10 .00 -11 74| 2.65(1.1¢
22 AHMZHTHIT L < e -26 35 -.18 59| 3.19(1.11
4 ZLTED 24 14 .00 .56 3.06(1.1¢
29 FEED b RES L LIZERS -.08 16 13 53| 2.66(1.17
EF 48 F1 F2 F3 F4
FELR- TPRIERIRSY ) - .66 26 .58
2K TEIE) - 21 47
FIRT R - &) - 27

HAR T 420 -

N=108
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En, FHRFICA U LoffEZ /R LAHEB O %
RAHL, #/{HEL,
2.3.6. {LHETHPBLRICHTRILERIC KT THE
EHEATEY A LT 5 2 HE KT R T2 T
b7z, HET NV (Fig 1) 26> T, fbhEz 3 235
R 1K, (LR - fLhEE B o B 3138 %
52 KIS, fLRER L7z E 050 4 10 58 3 KIS,
HEBGEEEARELE LEEFVEERL, ZhEhi
L CHEEREZRE LT, LoidiEartiro7z. &
D, BB O o 782 - HWEFHZHIRL 055, #
D% UL ST 2 47T, $RTOSR - JLEE 2
B hoETVERHA L (Fig.2)o 2OETIVOME
EFaE X GFI=.934, AGFI=.853, CFI=.978, RMSEA=.060

Tholze BB, TNENO/REIIBIT 2 L5FRMEHAD
WANE % Table 6 1278 L7z,

T, [RAEOBEE |55, BEENICHEBEMNICIED
WEERL, 7, (A% - BEIRAZENE LTIEDE
BremLTBY), ROIARIINT 25K EFHOTVWLH
HCH oo MEFEMO LA 1158 & TP S 02 1%
B, BAT AL 5T, HEEEHICIEOREL A
DWHEL G2 Twizd)s, Table 2X0), TN DOFENH
I, ThHSOHMEHEFRMIITITEALREE R
IBFLTW W EATRENT, THE -~ F—B00E, T
- BEI BN EBAL LT, HEBENICADEE LR
L7

[0 5, TEEISAZEMNE LT, HEFK

fth & 5 At Ko D JABA D & D HIE - RIED
D L5 i W ~ - B E
33 -17-
FA Y —
AT
38 31
57 33 o
\4 PP 51
= -13 TRIEH) N
EEE iy I
o~ ~
~
~
~
~ ~
~ o 35
~
~
~
~ ~
=38 NS 46

Fig. 2 LTI BRERICH T 2LERICRIEITHE

Teble 6 SBANDLZBBAINT 3R EMR (BE(LH)

5%

o MR E5 -04
o EEe v -12
RO -22
W s o o8 09
% xmomE 54
2 TAV— AL -
1 ALY -
7 HBBEAL .05
BB 55y -

w AfE -38
BORE - R 35
Z0 -

—143—



A X hAY MRS Vol.25, 2017

BAICAOBEER L,
3. %2

3.1. B ¥

W78 1 TIRKRFEINRTH o 72720, L1 AERHPAZ
JRFTHET 528128, KEROREBDHS 2R 5
EEZOND, FIZT, WIZE2 T, 16D 5 30 DK
St e LT, WE, (LHATEIRA LI %55
I T B 2O T LIz HET 5,

3.2. 5 &
3.2. 1. PEWRE - EHEAHE

165 30 ORI TTF EDNB ST, bk - fbhk
BEOMMAHEEISHAD Y H, A7 &b THBAIL [
L] DA omE % L24cM 1,000 4 % g 44 &
L7z

AL, BRASHru R - ~—Fr 54 VIR LT,
2015 4 8 HiZ web A % 9HtE L 720 R H 1L 16 ~ 18,

19 ~ 22 7%, 23 ~27%, 28~ 30D 4 FHAEIZDONT
ZTNEN250 # 2H ) AT 720 TN OEREE DD
fii % Table 7 \I7RT o

AL, AR, VERI, WCE, BSINEEER, RSO
A, WEZE 1 THW(DELITS % %% &5 H 5 A,
(AL - ALREE B o HEHEE 18 HH, 3)fLhtz 3
HHHIHE 35 HH, 4fbhiz L7k 20X H 30 HH
B L7z #oR3, B R TH - 720

3.3. & B
3.3. 1. RRICHITBRLEFEREBDERD AhEF/RIL
BHRITHT A HHEIHH 5 HH SO W TERG O %17
o7 A, SHHTRTHH L EFICE AR EZRL
7z (Table 8). F7z, 5HH TaffFizHIL-LZ A,
94 LN — B bR S Nz,
ZZT, SHHOPHZHEML, [HRIIHT 25%5K]
BT, HEEER) &2 E L,
3. 3. 2. {tHizdREREEORFATEF/RIL
AbhEZ 3 A BHEH 35 HH IV T, RAEEICLAHH
FoMiairo7z 25, BEAMLOL ET6 K255 S
Nize 22T, WFEZ6D2LMO LAWS, k-
promax [MEEIC X B2 N2 4T -7 2 A, S5 HTFI K
WTHHEHW Sz (Table 9)o
B1IREFE, TANCHBEZEEbnzvwrs 2k, i

BENE

Mo OFHIIZ &1 F 5 720 1bbEE L Tw b LIRS, Aif

Table 7 %2 2 DREXKE DO FIE Z & DHES T

R 16~18%% 19~22%  23~27%  28~30% A5t

23 875 3 27 82 103 215
(—hett8) (1.2%) (10.8%) (32.8%) (41.2%) (21.5%)
NEE - HES - 0 1 19 10 30
FEFHRKBE (0.0%) (0.4%) (7.6%) (4.0%) (3.0%)
JREe - 0 6 19 23 48

2 kS g=| (0.0%) (2.4%) (7.6%) (9.2%) (4.8%)

S 0 0 0 5 5
(FEIY—EX) (0.0%) (0.0%) (0.0%) (2.0%) (0.5%)

SOHO 0 0 1 3 4
(0.0%) (0.0%) (0.4%) (1.2%) (0.4%)

HMB(FEL - 0 1 5 10 16
HmELSE - ERER) (0.0%) (0.4%) (2.0%) (4.0%) (1.6%)
i R 4 34 56 54 148
A= b TS b (1.6%) (13.6%) (22.4%) (21.6%) (14.8%)
236 155 26 7 424

ok

(94.4%) (62.0%) (10.4%) (2.8%) (42.4%)

- 6 25 37 30 98
(2.4%) (10.0%) (14.8%) (12.0%) (9.8%)

1 1 5 5 12

ot (0.4%) (0.4%) (2.0%) (2.0%) (1.2%)
At 250 250 250 250 1000
== (100.0%) (100.0%) (100.0%) (100.0%) (100.0%)

E. T2oft) (T3 ERROBSESL2ATEHE R, SHEREGEE - &B), BWASITEEh

VA
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FITOHEINF LFAONETH L EERONL 720, [l —§AILENTEDLNS], MMEZTLIET, av 7L
TRl bR e L, 72720, W2 o, (s v ARyl 2k, WELOE SR T REOREE ]
i LA DA 2iE, MElEZ 5428 T, RuzAan WHEDLLIHNAENRZT TN TV, H2HTFIE, MLz 3 5

Table 8 BEICHT2LERBIREDERH AHER

kS EXID%s) ¥ (SD)
2 B OBEIFMO A X0 T n 95 3.55(1.16)
3HMDONELRTHSOEIZRSLD LTS 94 3.50(1.18)
1 B OB, oA & Thbn< Aan 92 3.58(1.13)
4V DONOEER TN L, BHOOBICAENRL 725 91 3.56(1.19)
5 50BSOEIE. BOMRRD TS HDITIERA TR 78 3.69(1.10)
HH5HE(%) 81.6
AR 94

Table 9 1t#E% ¢ 2EHEBEEHORAF/I2—>

BEERNE F1 F2 F3 F4 F5 F9(SD )
F1RF MhEFEO LR (a=.95)
11 AICHRES & b nns .98 .04 14 -.07 -02  3.49(1.17)
LAbBEE 35 Z & TAZ bV E bz .96 -.01 -.14 -.09 -02 3.53(1.13)
6 bHEAETHZ LT, b iznnn .95 -.02 -12 -.02 -0l 3.,61(1.17)
16 {bHEAE T 5 2 & T, MBEIZZR D 200D .95 -.01 -.05 -.01 ~04 3.54(1.15)
20 fbbEAE 352 & T, AR Ebhiznns 75 -.01 -.03 01 A9 3.28(1.17)
27 {bktE 452 LT, BAEOBMTESL 720 .63 01 22 -01 05 3.26(1.16)
30 BLeRB LD 57 -01 25 01 01 336(1.17)
R AHETHZ LT, KL LI AEL LN TE D0 D .55 .02 A5 19 02 339(1.14)
U LhEET B 2 LT, BIRERLT D70 49 -12 A3 48] -1 3.62(1.06)
5 {ehix 32528 C, REENN—THZERTEHND 48 07 .06 18 01 3.44(1.14)
34 LKA 5 &L BERso< 2w 47 07 ~07 01 3.23(1.17)
10 LA+ 2528 T, avT Ly 7 2%BTED 47 .04 .04 A1 03 334(1.21)
5 BHEICBENRZ VD 39 .01 -.05 25 05 335(1.22)
HE2RF ME1E] (a=94)
12 fbdE% 2 Z EREEIT/R > TV D95 01 97 -.04 -01 -04  3.08(1.26)
2 (LA THZENHFELLTHDEND A1 91 -.10 .02 -4 313(1.27)
T BN OALREE LTV DD .03 91 -.02 .00 ~03 3.04(1.24)
21 fbEAR T2 2 L, THDOEEY A 7 VI A2 TSN G -.10 .79 12 -.02 100 2.88(1.21)
17 ALHEZ T 5 DNET= 0§20 6 -.06 .76 -.07 25 00 3.08(1.21)
33 AbkEE LR EHEBAENRODNS .03 39 24 .06 A5 2.81(1.23)
HIEF RnnsEEl (a=91)
8Ltz 3 % LEF = a VN ERDEND .06 -.02 .88 -.05 -04 329(1.19)
18 {bhEAET 52 & T, [FELEDVHEZ L7290 -.07 -.07 .86 13 -02 328(1.15)
3SAEHEET L ERABANDND .07 .00 79 01 -08  335(1.18)
BAHE T2 L CRELEMDL T 5720 .10 .03 75 .04 -0l 3.29(1.17)
35 AHETHZ LT, FEKELEZTZVND 395 -.03 42 -.01 04 325(1.11)
260 kAT DL, MEEZRSBEDZENTEDI0H .16 .05 30 26 08 322(1.14)
HARTF v+ —] (a=83)
28 H7Z LB D= .08 .06 .05 74 ~133.69(1.05)
25 EHEETHZ LN, v F—E LB NG -.09 12 .08 71 -02 3.44(1.11)
23 i NIZE= 9D 24 -.05 .04 .67 -16 3.69(1.17)
31 AbHEZE Le < TER B ARV ER S G -.02 A8 -.08 .60 16 3.26(1.16)
14 fb¥EAR L2gne, JHONHEREWTLEI NS -.16 .00 -.04 49 A5 2.99(1.19)
ESRF TAEMI > DFE) (0=73)
4 KADB WO BALHEZ LT .09 -.07 -.06 .04 5[ 2.74(1.20)
29 KANZAb T T onznd .01 -.02 .03 -22 5[ 2.32(1.15)
22 JH Y DAMMEBEE LT 6 -.02 -.07 -15 47 611 3.04(1.17)
ILHEEZ L TWD LJHY DANLEDTHEHX D00 21 12 32 -33 ALl 2.591.12)
19 LAFTENA TN D 2D 11 .08 .01 .06 26 2.78(1.20)
& FRI4ERS Fl F2 F3 F4 F5
WIRT Mgk o E5 — 45 74 .50 31
W20R T TEE — .55 .59 42
BIRTF [R5 DEs) — 44 31
AR T T~ —) — 37

ST TJEFHD S O —
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CEPEBEIIRoTwENL] Y, HENGEBEELT
EREZ LT s RS, MIELOE2I]TFOH B, [#H
B CEbBEAZ T THM. LR 2R L2 E2 5
Na7z0, BEl el IR M2z T 5L
EFR=Va v ENLRS] L, AHbERDLZD
AR LT b EIRE, 71 of 3IKT- L kD
WETHLEEZONLD, [ROo0Eleatallz,
FARTL, B LaADLRD|RE, EEEIBO<
F—l L TMEZ LT B EEZLN, 81 DE2 KT
DB, [%F— N BB 2T THA L2 2

L7ztZ2o6hb70, [Fr—]b@t L. H5HETI,

[N D BAHEE LT 20515 L, B o ALk
ZLTWwa7ew, ARbILiEE LCwa Eish, W%
1DOE4HFLHONETHLEEZONL 2D, [
PA S DB | Lt L72o

FHETFIC A0 D Lo Rt 2R L7z H O o 5% BN
Lz&Zn, MbERHio LA 2795 TEE] 5794, 5

DR IH L, [~ — 12383, [, 5 DLEIN T3 &,

T W — AR S i,

Z2T, KRFICU EofEERLHEOVEH
ML, SfaE L7,

3. 3. 3. 1t - L EEDFEREEDORFAFERRIL

ALAE & - AbhEE B o3 18 THH 122w Tk ik
LBHTHHEAT- 728 2 A, FEAMLO LT
s, ZCTCTHRTFHEZ4ICHEEL TRALTE-
promax MEEIC X BT &2 1T-728 25, RIRAEER
4 T34 S 7172 (Table 10),

BIRTIE T4 T4 F—1% L, RN MERATEDEW
HItlZH 2 bt - {LHEE RS H WA REEZ R L2 &
o, [TAV—HIAL 7] b lize E2HRFIE[/
— X% Nl L, BEEOITZ0ETA L) 3 51
AL E R SEHWE R AR L2 b, [BgA A 7]
it L7ze 83T IEMUIE T H 7 &) JERERY Z2 ALt & -
EHEEEPE AN REEZ R L2200, [FTA4) =24
71l HARTIRIZEE S LM 2L, B
LR T S - AL E RS WA EE R LS L
M5, THIGH#E A 1 7 [ Lz,

FHRTFICA L Lo EZ /R LT O aff iz 5l

Table 10 {b#E& - {EHDEEDERBEIEE ORF/N4 — >

IHHNE F1 F2 F3 F4 F1 (SD)
FIWF T4 U—BRA(Y ] (a=84)
6 745 AF— 92 -.07 -12 09 2.55(1.50)
TTFA T Ry 81 -.01 .06 -08  2.78(1.47)
S wAhT 72 -.02 -.03 06 2.42(1.43)
8 747 49 .01 24 02 2.84(1.61)
F2RTF MEE A1 (a=82)
16 ) —RT % Ky .02 88 -.13 00 1.38(0.96)
17 ~A 54 K .02 .84 -.04 -09  1.53(1.08)
18 ve—F 4/ -.08 69 -.01 19 1.26(0.79)
4 T oA AN B — 17 33 28 -4 232(1.53)
B YyFruax 07 23 22 A1 1.88(1.27)
FIRF [FAU—AA%] (0=74)
1 {L¥ET #b -.09 -13 82 .05 2.83(1.57)
377 F—vay .09 -12 67 04 2.94(1.49)
15 F—2 29 .10 46 -13 2.88(1.48)
14 C4T 14 11 35 05 2.16(1.39)
2 av—5— -.07 32 34 00 1.80(1.29)
12 faftx U w77 J—n -.10 17 .19 10 2.00(1.40)
F4EF TETHAA A2 (@=60)
10 & F 57 0k .02 -.09 .03 S70 1.44(1.07)
9 SiFENT .04 23 .02 49| 1.25(0.78)
11 #5—arxy k .06 15 01 46 1.36(0.91)
A FRE+ERE F1 F2 F3 F4
FIRT- (A4 V—HtAA 7 — .50 70 23
2R T (PR AL ) — 42 58
FIRF [FAV—AA 7] - 09

SAK- TH I A A 7 |
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L7z Zh, [TAV—HIXAA 7] 284, [BBEAAL 7]

82, [TA ) —=AA 210374, THICHEMRX A 7 1360 &,

HHBREON—EE MR I N,
22T, HWTICA0 L Lo 2R LZEHE O
REML, £HME L
3. 3. 4. {tzLieEE2ORPEEORFATER/RIL
fbhEx L72& EORAFH 30 HBIZOWT, wAEIR
LDWT G E o/ 24, BEAMLO LT T2
s Nz, 22 C WFHZ4HREL T, &AL
promax M#EIC & BN 247 -7 2 A, IR EEZ

4 WA E 7z (Table 11)
FIRTFRIMMAL VAR bR E, L2 THZET
RITATTHNTWE 250 bl xRKLTwb L
EZoND720, [PHWRS 1Lt Uiz 82 1
BAEDLST2EZNT ] L, BERLEIRRLAMICEN
REBLICRNAZEEZRLTVWBEEZLNDL D, [%
fLoFEE L Lize HE3IRTIEN EFL vwoTwnapl
VWAL D | Bl ALHEDSHBICE > TV B ERIC
LTWBIEERLTWDEEEZONL LD, [RE- B
L L7z BANTRIFELEL G L, (W2 T5HZ L

Table 11 1b¥E%E L& ZDORAPEBEEDREF/N2—>
HHRE F1 F2 F3 F4 Fi5(SD )
FIRT MuEmss (a=97)
1 B 5 WA 5 97 -23 .08 -03  3.51(1.05)
2 BERSL 95 -17 .05 -04  3.48(1.08)
3 RBENTH 89 -18 .02 10 3.35(1.11)
15 EF~— g R ERD 86 -.03 -.04 06 3.31(1.13)
8 bW\ s T-ANT 5 81 21 .00 -26  3.33(1.10)
26 Wil X 12725 72 .09 -.03 14 3.19(1.12)
25 EANEE D .69 .16 .02 07 3.18(1.11)
20 WHEIC e o7 LS .65 33 -.09 -12 3.16(1.14)
19 A5 EHEE D .64 -.02 .00 19 3.26(1.11)
27 S L7e< 72 % .63 .10 -.04 A1 3.26(1.15)
14 B4R LIEX IR D .61 29 -.04 -.02 3.11(1.11)
22 NBMZHITHIF 2L <R 57 -.04 -.09 21 335(1.12)
13 3 LWEST A D 57 28 .03 02 3.17(1.12)
B AR - ST 52 33 .05 00 3.11(1.09)
21 FEEIICA S 48 31 -14 16 3.03(1.15)
9 JzeWn=< 715 43 41 -.06 -.02 3.01(1.17)
23 RN Ebo-EART 5 42 A1 .05 00 3.16(1.10)
HE2RF TEILDERK) (0=86)
DR /Y SR -/ N B -22 .85 -.02 17 2.63(1.13)
17 &5 B2 Kfn+ 5 .09 74 .09 -02  2.97(1.14)
5 LVESRL DL LS 15 .68 .09 -06  2.97(1.11)
29 FEHLE D L REL L LI L ES .05 .58 .03 19 2.89(1.16)
$EIRT [T% - &l (a=86)
24 EF Vo TWAENE I NREITRD -.02 -.02 85 -01 3.35(1.12)
6 B TIERVIRIZE D -.14 -.01 .85 -.05 3.34(1.09)
18 LW BB > TV DRI D .06 -.01 79 02 3.38(1.10)
30 fth A ORI 72 D 11 .25 .56 -.07 3.20(1.11)
12 REHEDAR—TETWENRIZRD .05 .06 51 22 3.36(1.12)
FARF %l (a=389)
16 %5 < 01 .06 -.05 81 2.88(1.11)
10 [FFHRLL < 01 30 -.04 65 2.80(1.10)
28 IR B .09 18 04 64 2.97(1.11)
4 ZLTED 38 -.20 14 54 3.33(1.11)
FREAGE e Fl F2 F3 F4
HURT THRIEHSS) ) — 75 37 68
2R T TE(LDFEK) - 40 63
HIR T TRL - M) - 30

FAN T TR0
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TR LDPEETHILERLTVLLEEZOLNL D,
[l ]t Lz,

FZHHIZA M oM REEZRLTWAIEH O aff iz
Bl L72L2h, [PRENES 12397, [ZALOFERK] A3.86,
[R% - B8 386, [0 ]A389 &, +a RNl —EME%
w7z

ZFZT, BHHIZA0 Y EoARmREERLEE O¥Y
R, £HEE L,

3.3.5. FHEHILDEBADILE

AbbE% 3 2 B 5 1500, LS - AL B oo ff SR 4
I, ALRER Lz E 050 4130, HERBMIIONT,
AEWGTE (40 16 ~ 18 7%, 19 ~227%, 23~ 27 7%, 28~ 30
i) RENE L7 1 BRGSO 21T o720 TORE, 1L
A3 28O [BIE RN [Jaoms it [~+—]

Wz L7z & 2RGSOl RO, A% - BEIHE, &%
FRAFIBNT, BHEORRIAETH - 72 (Table 12),
ZI T, ZEIEK (Tukey k) Zfro/zb s, [HE]
B, [=F =110 [FA)—=HitA A 7 | 55T,
16 ~ 18 i AML D AEHHE L D iAo 720 [RTD
B IRETIZ1I6 ~ 18 & D & 19 ~ 22K DI A E D> 72,
[FA Y =24 27 155 TIE, 16 ~ 18 IZ MO EREE X 1
LEMIMEKL, T2, 19~227%1328 ~ 30 & 0 AN
& 720 [HICHH A 4 7 J1H 8 TlE, 16 ~ 18)%, 19
~ 225%DMUD 2 D DAEIE L D D IFEAE D o 120 [l
HHETIE16 ~18j% & D b 23 ~ 277X 28 ~ 30D I A%
BRPE o720 AR - BT, 16 ~ 18 &AMl
DIEWMBEL ) DB EDE D o 2o HHEEGETIE, 16 ~

3. 3. 6. FRFIEDERTHEDER

ZERAS M OB & H L L 72 (Table 13),

ZORRE, 4EMBED ) B I HOAPAEII R > Tz,
HHWIE, AEBCRoTW Aoz v MLz E
A, 16~ 189 # A, 19 ~ 2213 » A, 23 ~
2THNE2 7T, 28 ~30iE2 4o THBY, 16~
18 DA B OB, MOEREE & (X8 7 5 W et
RISz,

3. 3. 7. {LHEITEHPBRISNTEILEKRICRIZTHE

AEHEATEN DS LT3 2 HE A T T MG 5
720, Wl ERBEOEFTVEIERL, 16~ 18/ & 19
~ 305D 2RI BT B L BRI RIE T 247 o 720 28
W DEFNMIBWTHBEIL R L ol/S A - EH%
HIBRL, #0ELRSEHHEE ST 2TV, TXTDOINA -
BBV TNLDET VMIIBWTHEIL R - 2 E T,
ZOEFINVERM L7 (Fig 3. Fig 4), R L7zEF L
O A I L, GFI=986, AGFI=959, CFI=996,
RMSEA=020 TH-72. BB, FEETFTNVIIBITLENE
NO/HDOHFEFHANORAERIR % Table 14 I1Z/R L7z

T3, [MbFFFMo LA S5, TSRS 115 % i
e LTHERRMICADRE LY RIZLTWw—F, [R
W B REE AL LCHERENICIEORE L KT
LTW7z, JFIC16 K~ 18 iIC DWW Tid, EIRMWICIEDR
BhAHoh, T, [ROIBREESE L THERB R
EOREEZRIZTLTBY, &fe LTHHFRENIEDR
BARL TV,

[BHEIFRL AR - BEIBRZENE L THERE

18D FTH 28 ~ 30/ & ) bIFEE - 720 MICIEDE R R L, F72, [FHE»S 08 15 51E [
Table 12 FRE*ER & L AZTHO 1 ERIEAER
21k A16~18% B.19~22% C.23~27% D.28~30%% Fi& 2B
10004 2504, 2504, 2504, 2504, (df=3,996)  (Tukeyx)
thEFED LR 3.43(0.92) 3.42(0.94) 3.51(0.89) 3.33(0.91) 3.43(0.92) 1.74
t Big 3.04(1.11) 2.48(1.11) 3.24(1.06) 3.17(1.06) 3.28(1.04) 3121%%*% A<C.B.D
r ar0Bis 3.29(0.99) 3.18(1.01) 3.42(1.00) 3.22(0.99) 3.35(0.96) 3.14% A<B
B o7 — 3.41(0.86) 3.00(0.90) 3.49(0.79) 3.53(0.85) 3.62(0.76) 28.23%%% A<B.C.D
BEA D D 2.67(0.86) 2.61(0.88) 2.76(0.86) 2.66(0.85) 2.67(0.85) 1.43
. TAU—B% 2.65(1.23) 2.07(1.06) 2.81(1.24) 2.74(1.21) 2.97(1.24) 28.12%%* A<C.B.D
w (2% 1.39(0.82) 1.32(0.68) 1.47(0.96) 1.39(0.78) 1.39(0.84) 1.41
B ory— 2.88(1.23) 2.36(1.20) 2.89(1.20) 3.08(1.21) 3.19(1.15) 24.02%%%  A<B<D, A<C
H T4 1.35(0.69) 1.44(0.69) 1.44(0.80) 1.27(0.63) 1.26(0.61) 528%% D.C<A-B
© HEHSS 3.23(0.90) 3.22(0.91) 3.29(0.92) 3.14(0.89) 3.28(0.88) 1.58
ol X oE 2.86(0.97) 2.93(0.95) 2.91(1.01) 2.75(0.96) 2.86(0.96) 1.88
s RiD 3.00(0.96) 2.86(0.98) 3.10(0.95) 2.93(0.92) 3.09(0.96) 3.85%* A<D - B
2 - BE 3.33(0.89) 3.51(0.89) 3.28(0.92) 3.24(0.85) 3.27(0.86) 492%%  C.D.B<A
LR 3.58(1.04) 3.74(1.06) 3.58(0.96) 3.57(1.00) 3.42(1.11) 3.89%% D<A

¥k p<.001, ** p<.01, * p<.05
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WIS ] BN L CHERAGMICADRE R L
7205, WD SR IS T AR e B I D T
INE o Tze (R OB IR, TGRS0 45w i
Ml L CHEEICADBEE RITLTw,

[~ — 130, [PRE0RS RN AR - &R
A L THSREEICIEOREL RITLTW e, FFiC
19 ~ 30 Tld, [ F— R OHHFERG SIS RITT 2K
M B KE Do 720

B, At - ALPEEROMEHBEX, fLhEz 3 % Hh
RALEZ L7z 050, HFEREIFCTNOHEL RS
Lol

4. & %

ARFFED B, ALBEATEI DA L0 2 H R T
TEEYIONIITH I L TH o7z W81 TIIRFAAELR
Tl LCGREZERL, [REORE|ZBBE LT

Table 13 FWE I & DREHOEE

L¥Ese 1LHEE S (1% S0

A — 49 65 IR 24xkx 50%H* 33kEE 37HkE XIS PR 18 37HkE A1t .08

F4y— B — 40 (59 3o 29wk 45w 28k 20%* 3% 26%x 21 A 03 .00

B c — 30 5T 29wk A0xEx AprrE 33k 27k 24 29w 29k 23wk 13% -.06

D — 36%Ex 55 33 30 34 30%HE 13* 8% 33k 31 KIS 13% -.09

A — 33wk A1Hrx .03 24¥%% .09 .03 01 08 4% 19 -01 03

. B — 26 59 19%* 24xEx 20%* 5% 14% 19%* 23 21%% .10 .02

It i (¢} — 4% A4xr 23k 4% 18%* .09 19%* 18%* 22Kk 19%* 17 -.08
o D — 18 55 13% .09 4% 04 19%* 20%* 26%H* 33k .02 S0t
H A — 15% A7 53 21%% 37w 21%% A7HE .10 29 07 .09
] B — 20%* 20w 41 26%#* 23k 21%# 25%kE 23 29w 07 03
R — 15% 2448k 40%xk 18% 27 16% 21%% 14% 16% .02 -15%

D p— 15* _27*** _39*** _25*** _20** _26*** _27*** _29*** _33*** 15* 02

A . 14% 27ER 15% 06 A1t 2% 19%* 25wk .03 .09

B3 B — A7 12t 15% .00 16% 16* 25k 5% .09 01
5] c — 20%* 18 9% 08 18 18 25 19 07 -03

D — A7 18 A7 A1 A7 A7 21 4% 03 -.06

A — _34*** _76*** _48*** _39*** _74*** _62*** _52*** 03 07

HESE B - 5 6% 615 A0HH* 3% 5k 62 Rk 15*
NDERE C - ST Rk 5THER 39w T0%** 53 5THEE A49rx 10

D — 49 T 615 36%EE 6% 54rx 55 50 09

A — 39w 56%E* 40%Ex 3] 32k 52k 46 16%*

B — 56% 59 36%E 50% 3% 54ex 20%% 04

L c — 5% 667 42w 42w 32k 48 21 05

D - 49Hnx 52knH 32kkx ADkEx 30%xx S1EEE 21 02

It A - 39w A0##* 31k RPA 52k 23k 04
w S0 B — 49 32k 80 60%%% 68 3o 08
i =5 c - A6%Hx 34 4K 5k 59k 40%xx] 02
2 D — 50 35w 82k 62 62 3gErr| 02
A - 56%H* 33%kx 3%k 45%xx 36 12t

B - 4gwxk ADHHx 28kxk ATHEE 50 25Ex

DA - 36%Ex 32wk 21%% 36%rE 3o 25

D - 29k 45w 30k 4w 39 19

A — 35w 38k 3grE 26% .00

AEmS B — A1 4% 45 45 09
DFE (¢} — 37HEx A5HEx AT 39%x .03

D — _39*** _54*** _44*** _28*** 06

A - TTEEE A 34xxx] 03

gy B — 78wk 79k 41|02
5 ¢} — 79k TTEEE 52|08

D — _76*** _75*** _45*** 09

A — TLEEE 4w 09

o B - 64%x% 4% 01

i S c — TaxsR| el 04
*E D — 0% 50 .09
g A — 29 .06
4 . B — 4w 127
=ho¢ — sare| o1

D - 4w .00

A — 43w

i - B — 35
B c — 34k

D — 36w

w55 p< 001, ** p<.01, * p<.05, T p<.10

. AIX16~185%, Bix19~22%, Ci323~275%, DIF28~30iZ &k LT\ 5, F7o, HEMAEHCEWCIEEIIZHICB VW TORAEICR > TV, HDHVIEARICIER > TV

Mol EETCHENT & Lz, Zab, AEBEMT TFEICEZ> TRy & LTHR- T,
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Table 14 2 F@WAFICH T EHERBRAICHTIRENR

(B#EALiE)
16~182% 19~30%%

hEFEDO LR 36 15
t FE -.06 -.07
i: [P DEIE -.29 =22
B I — .09 26

BEMN 5 DEE .00 .05
. TAU—BE — —
n 2% .00 .00
5 Fq)— — —
~ A% — —
£ HENSS =52 _41
" EIEORRE — —
5 =i 23 .06
7 R -BE 46 41

bhEZ 32 2 & T, HLRIIHT 2HERIIEEL—H, [K
SoE] FHEE LTEE 352 8T, BRISHT S
HHEBIIMERT 2 2 EPHSMTE NI F72, W3E2 T
i, 16 ~30moLtEdR e LClAEEEBL, MM
Ao EA ] (WAL LTI REOBRE]D & 551216
~187%) ®[~F—] (219~ 305%) #Hh & LTbhE
TAHIET, HFRINTAHERIIRED—H, [A5
OE] #HHE LA T 5L T, BRERIINT S
SRR T A 2 EBH S Iz T,

HEY O, AorkmOwERS TR T, E
BCEG D EmE -2 L) I8 25 “HEOHEWT A 7
TATADHR IZOVWTHwLETWb, AZE1ICBNTDH
WF7E 2128V Th, (R[OOI PEERIINT 555 %
RS E T s, MFOHETEREITIT, T3
Hod» a3 L, L2325 2L TCRAELZELSE
IV BV, HERE L THEEREPERSEL LI
DuNbLEZOLNL,

—7, WP DR K OIEE [ ReW7E 2 DT RH o E5- ],

[~F—lF, MhEZEHRLAELZ T2 THLEER
SNbo EIC-AERE" 1X, HEMIBT2HEROBE
HEFLVZBBLTVE, 2055, STHWMEICH725
H Rl oL # 12D, Mg BT BN 2 H Rl 2 17 9
3E, BHEBIRE DL E LTS, AW THERE RO
LEEE 7o T REORE |R[EFH IO LA, <
F—] B FRHMWEDPS OB EER LB TH Y,
B - i " OMFE R EERC LT A EERZ NS,

PLEMS, AbHE2T L2 LICL-T, BEROREE 2L
FTETEVI —RMEIZIFEALELL E R, —
WHIE” ov—nE LT E W5 &, 222 - THEK
i o TLE ) WREMATRIE S Nz LA, A%
5D, ZFLEWLL TR ER G EEGESEL200

Rk K53 %

F{) L TN ﬂ
PEEH

(a8 A

T

=

KEDBREETND i1 & A ]
MR D Bbis

L3I & DR LSRN — T L IC K DR ERBDIL—T
Fig. 5 fb¥IC L 2 LERBIENMIL - T EHEBRD IV —T

V—E LTIl E T2 LT, M EBHRNICEbNLS
X9 hY, HEWL TAH(PBEEMURT 2) L) 124k b
L#z2 515 (Fig. 5o

(51 FASZHR)

1) W, - HCOEREEA L ALFREMICE T 2
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Currently, cosmetic marketing channels via the internet or mail orders are steadily increasing. But, little study has
been done to investigate the factors affecting the internet or mail order sales channels, especially after controlling for

socioeconomic status.

In this study, we analyzed the determinants of cosmetic marketing channels after controlling for socioeconomic variables
by using internet survey data, which included 1500 women participants from Japan, China, and England.

We found that age and information source of cosmetic advice were associated with internet or mail order selection
in cosmetic sales channels. Further research should examine the association between information source and cosmetic

marketing channels for more details.

1. #&

1. 1. ROy MBIREIROREZRICEBTS

ZENEEM

LI, A2 23825 ) A CEELFEDN1DOT
Hbo TLT, ELSLHIBHFWER L OBHE % 55707 L
TeRATIRZE D, EL SHWT T &id. SO IARTE R
CHFE MDD D Z EERIIIRENATWS Y, L
PEMATEIRE L 13, BFEN R B, SREREONLL b,
HBEL T 775 —D1DOTHLIENEZIOLND, KitD
RHENOBRIZ Db 5T, DL L )£ OfED
227 S el e ALRE S 2 TH B SRINT & 57290 121%, b
BT v AV OFEIF, BEETH 5,

LMz AT 594 FOHEZ ORFREICH 2 )
L. BLEEHLTWS, Bl HEBEANR. KINADIE
EBUEH - 79— — ol BERELERZ LIS
HEZHPER L TWb, KA 24T, HEE
Wl o T ALEROFEF v ANV 2 81k, LR
WbHE . LD M CHATE 2R T 5 2 L8
WfFcE %,

LR A — B =D BB OF o MLE»RIT SN 5 &
TOWRMF ¥ ANV, RITB720DFEIA MR, Ax2D
FA4TAEANDEALE EZHbE T, Bt a2
L TwL, BFBEROMICY . DF . 5472
A, BEF KEEBL MELKE L, LRI &L
MAREFERBE, REBREL, LHEROBAF Y AL,

i

Determinants of cosmetic marketing
channels in Japan, China and England

Ichiro Sasaki
Faculty of Commerce, Doshisha University

VAR, KRELEALZ AETWAH, fLhEMIE. £ < DE 4 T,
425 —=%y bRBEBROF Y ANVDT 24 FIKEL 2o
TETw5h,

B A vy —% v b BRI TWL00, O
MM ED LD AL MEREDH D Dh. LD X ks
WEDDOALINEIRL TV B DH, ALhES % e milise ©
AT HABOMEY A7 2 ED X HIZTILTURBEL TW
5D

ALRESIIE. EBRI LM Z A - L TR % K
T5F T, MmONERHRE. ZELOEMIEHRIDAIY
W W LT A2ME) A7 AKRE W, JFIC, fak T
NERLRHIRLILIBLL T VAL 27 v LRI D . F
IR RDIA ZIZ L WA v TALRES DT 9 A5, W1
THEALTHMTAEAIZIE, ASEY A7 RENWEEZ
bbb,

ZO70, JEHEZ ETOX MG T2 U, HEER.
WP ISR OFEM A NS Z L3 L <. AE) A 2 AN
LR TV (2D b ST, MEY A7 E WL
WZOWT, 4 v & —%y MlliT v 2V % BINT 5 A% 98
HIMLTWwa, RETHAHI 0 EDXI) LEED;, 1 ¥
Z—2 v MEBIRT v AOVEIIEEE RIZLTWEDTH
59 Do

v MERF Y ANV EEIRLTWAEALIE, v bl
EV) IEFTHIGEIC X DAY A7 2 ED X H ITRE LT
WBDH, Fo ALBENOF ¥ AVEIROEEER 2 5
M5 Lid, HARFEREVPRKE BT L %0, &
BRI RED 1 D THHEEZ SN5,

1. 2. FITHE

HFEA = — I HIHBEE N - P — AT 5N 5
ETOWMT ¥ AV, A—/8=R 78— b 4 L OK il
WFeTF v RIVE, A V7 —Fv hrav ¥y rRBENT
% EOIEFHITE T v ANVDD Do JEXTHIRTET v IV D
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HEE--XOZTbL/timmaF v 2V THME —BE - E - 1¥UXD 3 rELE—

REMETHEL V5 =%y b ay ¥y r7RlERiEid.
FHERLT NNV RERZIIUD, FA 2w - Y — Y A5
TF ¥ A NVERICEDLHEZREMPIILTETN S,

A —2y b¥avyErZizonTid, FMEEER AN
BaEo7I XMEE, FERFHPETH D LIZX MY
AT WBHNVE W)L FRAMOMEARH L, FD72D,
BHOY A TRBER. WA R MOHEY R 7 O R
I, A% —%v b¥avy ¥y ToOEWYIREMmRY
EE L W R EEICRE P ND T LH%EAT
E»HIFEHMIN TV S,

Al-Debei et al. [2015] 1F, HEHE A v ¥ —F% v b a3
v T EFHTANE ) DI 2O00FEMIZE > TKRE
CBINDLZLEERHLTCWLY, 1921, BlHTH 2%,
HOWATE) - WONIBIT2EHE . HEEFHOHFFL
ToNZE - WRES R QORI E . AR R EEENEIBA
LEFAZ LR, BB EENOMEICENTELS Z LS
TELILTHY, CORBBEOHENA VI —% v b¥a
vy THHOERICEET A L ZRLIZ, WE 1D,
MEENFRETHY, AV F—F vy Favy ¥y 7o)
FIC XD, BERWBEA 2 iE I 2 PR ENZITHIKTE
7o FMEMEASEE L7z As, EOFHEAVICRE  EE
THILRBHL TV 5,

¥ 72, Chang et al. [2016] X, HIRHY A 271314 v ¥ —*%
v bray ¥ U IR BEEICHHT S LD MEHT A
EEWHOPIILTYD Y, MY Ay ik, HHEER
W E T S 2 £ TORHFRL T aEsS
2DV, EBEOMWRES &L OTBEOWHEMER, Mx ik
A NTHD, WMEY A7I121E BMICREGYH ) HES
PP WL T 2Bk - AR o e ik 2 2
HENHY, )by, FERERGTEF Y AN THDA V5 —
Ay b avy ¥y ZICEZOME) A7 PIIEFICREVT
L BB, MBIV AZIZA I —F vy b avEYTD
FIRIC< A F ADORENE LR T VI EAVERIICH S A
2o TWw3 ™,

ALHE IR O W T v FIVIZBWTIE, AT T,
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Nonlinear phenomena on the soft material surface are one of the most exciting topics of chemical physics. However,
only a few reports exist on the friction phenomena under accelerated movement, because friction between two solid surfaces
is considered a linear phenomenon in many cases. We aim to investigate how nonlinear accelerated motion affects friction
on solid surfaces. In the present study, we evaluate the frictional forces between two polytetrafluoroethylene (PTFE) resins
using an advanced friction evaluation system. On PTFE surfaces, the normalized delay time &, which is the time lag in
the response of the friction force to the accelerated movement, is observed in the pre-sliding friction process. Under high-
velocity conditions, kinetic friction increases with velocity. Based on these experimental results, we propose a two-phase
nonlinear model including a pre-sliding process (from the beginning of sliding of a contact probe to the establishment of
static friction) and a kinetic friction process. The present model consists of several factors including velocity, acceleration,
stiffness, viscosity, and vertical force. The findings reflecting the viscoelastic properties of soft material is useful for various
fields such as in the fabrication of clothes, cosmetics, automotive materials, and virtual reality systems as well as for

understanding friction phenomena on soft material surfaces.
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Tactile evaluation of cosmetic products
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Fig. 1 Sinusoidal-movement sliding system. (a) Overall view,
(b) contact probe of acrylic resin covered with PTFE tape,
(c) conceptual diagram.
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=0.1rad s, and the vertical force W = 0.98 N.
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There are two purposes of this study. The first is to analyze the appeal expressions of commercials advertising cosmetics.
The second purpose is to describe the expressions used to convey the "beauty" of women historically. "Beauty" has been
evaluated in various ways such as features, figure, clothes, make-up and hairstyles. Over time, these methods of evaluation
have been recognized as important and valuable. The sense of values of each time period has been reflected in the "beauty"
of women and has formed a part of the culture. Similarly, the schema of a language affects our world view and cognition.
The appeal of advertising expressions is that it uses this schema very well. However, it will became a new appealing when
advertising expressions depart from schema.

This study investigated about 8. The first purpose achievements by creating the Database.

In this report,it further progress on my interim report. It nalyzes "buauty" of Women a from the viewpoint of Vocabulary,
Idiomatic Expressions, Collocation, WAKA in "KOKA TAIKAN", SALES COPY and ADVERTISEMENT EXPRESSION.

The result indicates one of image schema of "buauty" of Women.
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Cosmetic studies have drawn many attentions not only in beauty business but in social psychology field. We used
several questionnaires to measure the change in both explicit and implicit value of self by makeup. Forty-three healthy
female university students who wear makeup usually participated in the study. They filled out the questionnaires twice on the
different day, once after spending almost the whole day with makeup and once without it. They were also asked to rate the
confidence on their answer of binary choice task with facial and house pictures or random dot motion coherence. We then
compared the score of questionnaires and metacognitive confidence in two conditions within subject, and found that both
explicit (one’s mood, quality of life, mental health) and implicit (confidence on one’s behavior) value increased significantly

by makeup.
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Value change in self and social behavior
by makeup —Behavioral study

Juri Fujiwara

Fukushima Medical University School
of Medicine, Department of Systems
Neuroscience
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