ThwaEo

WEAEE LI H A D & 34, L2 S RIFFIZ 2 AD  —~OVEZEHEN
TRERRFEXODTHIWIEEE L TESN 2D L7750 MEIcHLnwe Z
ATY, /=ML EEZELZANL Bk, HPKO 3 Aidnihg
30MATEDMENZEHNRE L > THED., ZORFUIHEEICE» I T
9, XWEEE A ZE L /NEROMSEC TR O 7E R S H 8
BREDEL7Z2EDZETETR, ThEDZEZEDEOHRTHIRIZKS DX
FHHAZMENTEZIEESEETH S I L, Hikict obhaWEZ £
HRBMEBAZFEHROPTEHEZBRTLLEHNKETHH L VHFET
KR

9 —OMBITERALTEZTLLEL TS D. VY VEF.HC 2 v
MDNAD_HLBAMEET LV AEIBL T2 L5HFIZ50FHE K525 T
TN, BOEOEE TR ORBBOR CHEE K> 2DV EDIZIFE MO
EBIETFERFERSTET L2 THhD, —HTidru— Ui cEEhs
FO [F)—] PEEDFEDFHFGOY- 7N ThH 5 6K TREIFLIEEN=T &
TY, T95 LGl roRENMRHICIE, BAN Lo 7Ly —2 20—
NHolzELTEH, ZTOFRKICIFFEFLFAEHL TN RS W WS
WS ZE AT e WS ZETT,

MELDTZA X+ a Y —HHOMFREEIKFEFRICBOTE ., KD HEfD5EK
 HiE0ige & IS, & T8 OWSFEN Z2 F280 Ml 2 w222 @ H z [l
JTHIR AT > TEE LY, Sk M FORIELZHIEL THL 5%
ARG L TCWEZWEEZTHBD £,

SHhed, WRTOWA DTN T REBRGHEL LT xd,

ik 15 4 8 H
WEREAN 2 Z 2 b a Y — i REE ]

A VRR ABIRER



B CHnEo

W RHRE

I. . YECET 595
3 IV ORI A R U 22 B TE B N AT T 0 5 TRV O RINEL e 9
UMK TR ke /N B %5

- KT DREE F OIREE R D 728D DA FRED PHFE  coevveverrerer 8
TNIER el BT

SIC, BUFED 2L 3 — Z BRI, KEEY 27 07 F 2 b Y Y ORIBLIEFZE oo 12
LT 7o N e R LN A 4

-4 ﬁlﬁ;}ﬁ[/ Iy ) —}Léﬁgﬁio)ﬂ 5= yiﬁz*{p%{]&‘b% ............................................................ 16
JUMK BB AR R s TR K 3%

C Y FEVRE DG T BN D IEACSEHIIRAT  «ooovevreeeeremreee st 23
ERCEEE 2 B

B — S R EARR G SRIC K B HCR AT IL Y 3 VT DI e 28
RECKER R OB K

CBBBETHE R A TAY 2 LT 3 HH S BT APOMTE oevvrrerssssenneees 33
KBRS R TR R R ik PEA]

I. £#ER. T2EICET 595

C b N R 50T B EEENRI I OO BYRE LS BT IR AR 2 5 OVSALBER O BRI BT A% e 40
sURsERbREsREE A B ]

AT UL AL S DT LV Z T o b EREIC T B FEEEF LN OBRFH  cooeerrreerrenenennen 46
RV RSP IR A E R v 2 — Y B

- (L7 Z klotho 123641 B HEREZALORRET v 50

CREFED ST AN Z R ETEF U722 A TR RAEBL oot 53
NP AP S o L (e A 1 A (N 3

CEESMRBIN F A RO F A A VDY S FFA IS K BRBGFE L FOFEFE o 57
sAbR R EER K E B

- Wnt ¥ FNLickBA A5 = y@i@%{]ﬁﬂ%*ﬁ@ﬁg*ﬁ .................................................................. 62

CRIEIZB T AT TR UV 3ORBLTHHT oo 67
ERIREPS 2 Siic CAIREIL T e



- TN EY RS 2%\ p38 mitogen-activated protein kinase DB GHEREDMEH]  --oevvvmrrerreemi 71
THAAERE AR 0 A HR

I. ¥, XEICEY 225

- MAEEAD [tht] XEFa 25 20O HANOEETEEMEIZE§ B HIZE oo 78
RORKFR PR RSER AR b

ALK S DZEE L AT U 7 AEBED T2 1T AFUITIZ OUNT ORFZE  cvvvreeermmmmeeesmiiieee st 83
W 1| B/ o N o N e 150Gt ot = N D ' N = e

- HADILHRARDMER AL B < 3 HAh M5 R—— BB DER 0 ¢ 5T e 95
RERTRPEER A 8 K Al
- RS E ORIE I & EE Quality of Life OFHMI FIAICEIET BATFE ovvrrrrrrrrrmmrmiiens 99

SHEEHEHAY 8B ORK AT

WS
SERR 14 SEFER SN [ADZ ZALBETDILT2 5 FH ] oo 107
FURREREBRRA SR 4 W H—

O R A POD T oo 121
W+ 82
R 14 E B T B R A - v 135

&“E_% .............................................................................................................................. 138



MABS

I. =M. YECETS7E
0. £MER. REEICEHATIDE
I. ##. EICET 20E



I. ®H, BECHATSTH




WL ORI G2 AL 7 BES TR a7 e v DRI

FUMNRFRBE Lol gebe b e Tomir]

A

Reversed micelles and water-in-oil microemulsions can disperse nano-size water droplets in a polar solvents. The nano
water droplets stably solubilize biomolecules such as proteins, peptides and DNA, and the size is controllable by adjusting
water contents. On the other hand, the sol-gel method is a low temperature process widely used to produce optically
transparent, microporous glasses by the polycondensation of liquid phase alkoxide precursors. Reversed micellar solution
facilitates forming nano-size glasses in the hydrophilic core containing bioactive molecules. The hydrophilic nano sphere
is favorable for solubilizing biomolecules and for hydrolysis of the alkoxide precursors. To create a novel nano carrier for
bioactive materials, therefore, my strategy is based on the sol-gel encapsulation of the nano-size water droplets solubilizing
biomolecules. Transmission electron microscope (TEM) observation shows that nano particles can be produced by the
AOT and NP-5 reversed micellar droplets. The monodispersed particles with 10 - 20 nm diameter were obtained. However,
in fact, almost all the immobilized protein preparations we obtained are a micro-size aggregate of the nano particles. In
addition, the protein encapsulation profiles indicate that proteins solubilized in reversed micelles are completely incorpolated
into them with the growth of silica particles. The efficiency of protein encapsulation into the nano silica particles depends
on the water droplet pH, Wo value (= [water]/[surfactant]), and the composition of alkoxide precursors. It seems that
these factors affected not only the surface condition of cytochrome ¢ but also the sol-gel processing. The encapsulated
cytochrome ¢ and subutilisin Carlsberg in nano silica particles retain their catalytic activities. Subtilisin Carlsherg entrapped
in nano silica particles shows 40-fold greater transesterification activity than any other immobilized subtilisin Carlsberg.
Protein encapsulation in silica gel prevents from denaturing protein by organic solvent. Molecular isolation of proteins in
nano silica particles enhances the effective enzyme quantity and the surface area to contact with bulk substrate solution.
These effects facilitate the high performance of subtilisin Carlsbherg entrapped in nano silica particles for transesterification
reaction in organic media. Hereafter we will develop new nanocapsules including biomolecules with high dispersibility

and good reactivity.
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Development of nano particles
encapsulating bioactive molecules by using
microstructure of revesed micelles

Tsutomu Ono

Department of Chemical Engineering,
Faculty of Engineering, Kyushu University
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71814 subtilisin Carlsberg & F\ YT Wo HD D
e LEER & DL & 17 > 72,

2. ¥ B&

2—1. #E

AFEEEDETFIL L 82/EE LT Horse heart cyto-
chrome ¢ (375 12384, Sigma #1850, F / fck 7 el G 1L
EEDEEDETIEEZ L LT Bacillus licheniformis i
KD subtilisin Carlsberg ZfiHlZ 4224 2D F F HW
Tzo VU ATOLHEIMA L U Cid, BEbR TR 7 b
FANEYY TV (TMOS), AFNL DX FT T TV
(MTrMOS), Y XFLV A FF> 5 (DMDMOS).
T7I/TaEL YA MRV YT Y (APTrMOS) %
Too F oo I VLR Th BRI EANCIE, Y
2-ITFAAFIUILZNLKANZEF Y w4 (AOT) &
A F RIS EAITHE SR 2FL YY) a - LTS
4- =N T z= LI —F)L (NP-5) #HHW7=, BEE
PRI OB, TR bs T34 (2,2'-Azinodi
(2-Ethyl Benzthiazoline Sulfonic Acid)) Diammonium Salt
(ABTS). Bt =)L, XV YLTLI—=)L%EHN,

2—-2. ANV EEF;/ BHNTFOHRER

2 V82T Tris-HCl $% % & 250mM AOT/ 4 ¥V +F
78 VKD VNI NP5/ ¥ a~FH VIERERNL.,
FrEdD Wo (=[H20]/[Surfactant]) &2 % v/ S2EE&
AW I XVIEREFEL 72, ¥ P o a b c DRSNS
WEIRIE L 0.2 mg / mé1Z78 % K 512, subtilisin Carlsberg 1%
10mg/meemdXIITRELR, ThbDw I LILER
AN 150mM &5 K512 ) A ATERA & AR X 2, fElE
HiREe (25°C) CTHIEOKILHMA v FaX—-v 3 v F
5T LICEoTUN - FRE & AT ST ) AR 1D
BEEIEL 72, FrEiEft4. 3,500rpm, 10min D357k
IZ& > THBEI N2 I3k & B2 5 B L 7=,
Vhras e OEfERIE, ZOLEOEEAKRDOY MO L
cIREL V) AR ARTOW I LILIBRHP DO Mo a s ¢
IREE IR LU TEA Lz, Y hrud c REOHEIZ. 5t
HEEF (Shimadzu UV-2500PC) 124k 1 408nm DOWGE
KORD 7z, HEOFHH K > TR S =T 7 ) Ak
F04% subtilisin Carlsberg (&, 24 FppifGHE X &, 5
5 N7 BLE % BRI avw= 0.44 263 % HIH KCOs /&
T 24 WEBIKFILER U T RSFEERRIC V72,

2—3. @Ay by 0L c OESEEMRE

EOTEHZ K> TN L 725/ A 7R ARGy by a s
cld. 24 FERBRAS I X 2. 35 N2 K5 A BT EIRIE O
ABTS KIBEWHEA~HE X T, @K ERMNBZIZB T
% ABTS OWBNEDORERZAL 2 6. F /7 5 7 LAl

b a L e OFERIEZIE L 72,

2 — 5. ‘GiF subtilisin Carlsberg DEEFREMEIE

I 2 7RIS FER L, 0.2M fiEfgE Y =)L & 0.02M X
VUALTALA—LEEGDY saNFY VIERB AL
727 7 51 7 & LA subtilisin Carlsberg fEi & 43 & 4,
SR 35C CHEEIRES CIRE ¥ LN 6T > 720 AT
W RIS % OB h O IRE A H 2 s a~ 5T
4 — (Shimadzu GC-14B) 12 &k - Tl U CTHIH e
B XUORIBEEZRD 72,

2—4. ZABMEFEME (TEM) (CX38%R

VLIV A BARG U T 24 BRI OBTRY Y TV B~
A ouaz)y FLEOES L, +oigle2%12, HASE
T HIEE T IS (JEM-200CX, HI#EEE 200k V)
EHOCTERET - 72,

3. # R

3—1. Y v70LcDF/ HTRIVBAADTIE

Vb BEREEZ I LLNMEO pH % 4, 8,
12 L7220y 7 uabcOuliZdE)% Figure 11301
L7z, E72, ZhFThO pH THBEXW Y M oual e
7)) AWRIT D TEM HE% Figure 2 1278 L 72,

Figl &0, pH2RELK B 3I1FEY by a s c OEfFEL
K BBZENPHLNTH D, 72, FABKEEO pH 23E< &
2100 T, Aoy ) Ak roRREE k&< k5T
&5 TEM BIEROFERM S 2 & & 572, (Figure 2). Lit
pHAETIX, ¥ b a s c DFEAIRER KX AL T
o228 A T2 3 2 REMEAITH 5 AOT & DMHHEAEH
IS RELwBELEZ5LELZ0N15, L2LADRL, W

100 = .‘rr / —x
80 C 12 .
X /
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0
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Figure 1. Effect of pH on the cytochrome ¢ encapsulation in
nano-silica particles prepared by AOT reversed micelles.
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Figure 2. TEM images of nano silica particles prepared by
AOT reversed micelles: (A) pH 4, (B) pH 8, (C) pH12.
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Figure 31213 F 7 v 4 ¢ OEFERIZNIET Wo lHD5
AR 2o I H O R PEATREE (259 2 K0 FiRE
ELTERINS Wo i, ¥ LILIRRORI AR T
e LTUIELISHWS RS, Flmid AR — i 2w 3
YLEERT TR ENINT 5 L (Tabb. Wolfiahy
M3 2&), W vLiIEr FEGROKEHEPTOTIE
5L, ATEAGERP A 2N OE AN 5 Z
Ell% B, WHEOFBEHEIEI D, Wo & Wi I wIL BRI
I -ROMBEN S 5 Z ENEN TS W, AEERFERTIE,
Wo fHAVNEONIGARIT T AbLBEHILIL DY A XAVNE N
Bz, EDHGERIZY P u s ¢ DAFEISERINTV S,

F72, B SRR TH S TMOS LA ) R
ATH % MTrMOS ® DMDMOS & 5 \ i3 & I & fif %
HFAVMIZEZB T I HEAY ) HEIEIATH B
APTrMOS ZRALTHBML =N 7Yy FF /v U7
HT BT M ST o 7208, ¥ b2 a4 e afEEE)
WIMEEAEHEL S A k572, X612, Affidhizy
Fras e, F AT ELNOARESRE L F L —
YRROBFRE V% 3 ICHiEF LT d 2 & 28, ABTS %
AW L DO r k572,

3—2. F/ H7EIEaiE subtilisin Carlsberg Dfibls45t
JEA A v HERImENEAITH B NP-5 12k > TR S~

Encapsulation [%]
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Figure 3. Effect of Wo value, the molar ratio of water to sur-
factant in reversed micellar solution, on the cytochrome
¢ encapsulation in nano-silica particles prepared by AOT
reversed micelles.

W3 EILET AR LT, subtilisin Carlsberg #2i&L
P2t v AWK EBABLL 22, NP5 itk T
BRI N V) BRI TIE AOT w6 3 )L CHHl
N7zF 7 ) AR TR TR B < . AFEERT
EPERIE A 13 nm OHTELS ) A ok 3BT &
% %A C subtilisin Carlsberg 8L 7z, BB =)L &
RY VLTI —=LDI AT RGN T, FEO
subtilisin Carsberg % FI\WCFHSL L 72 Z DO [E (L&
12 RT, F 7 ) H7E subtilisin Carlsberg Tify 40
EHE EVI D E R E N ERHE Lk 572 (Figure
4), £7-Figd OFiAX KD, @HEORERKIG & RO K
I AN L. 24 FERECHY 80 %L < DA A 5 % T
5ZLEMENTH S,

FiIAREE R L0 & B AE 2L IR C A BEVA B T ORE 051
EREH EFTHZENTEZEVIWME S 552, F
V) A AFERRIIEN LD BIEFICEOHREEE R TZ
ENTE, Foo T4 P OKS 2 MK I &7
WALV EEOBREEERL, SOICERALTHRELL
FI ) AWK TFISE DBRBERE S S 7277 2 Ak
T subtilisin Carlsberg &0 & KIEIZEWFIH R G
JEEGZZENE, TV AW TANERETAZEIC&
STHBEBIZ X2 G2 M SN TS Z e ARG
DKM LISHEEL T EELO6N S, 5612, NP-5
WXL B 53— IRk & D &/ 2 ) A A
subtilisin Carlsberg DAY —IERD G G ED M T
BoTnaeZaid, BERD T NOREDTI/ L) T4
—HHEIZE>TWD b S, WXL ORI~
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Figure 4. Transesterification activity of sublitilin Carlsberg im-
mobilized by various method. Modes of immobilization of sub-
litisin Carlsberg: a, without immobilization (powder enzyme);
b, lyophilized from aqueous buffer; ¢, solubilized into reversed
micelles; d, attached onto Celite 545; e, attached onto nano
silica particles; f, encapsulated in nano silica particles. Inset,
the time course of the product concentration from transesteri-
fication by subtilisin Carlsberg encapsulated in nano silica
particles are shown. Initial concentration of vinyl acetate and
benzyl alcohol are 0.2 M and 0.02 M, respectively.

{t.L7= subtilisin Carlsberg {Z. JEHZK & RGP g T
BN TOB7DIRMETHZ NV VLTI L DR
25 PRl SN2 /ER, AT ZEEEE S ) el
subtilisin Carlsberg &0 &{k< L7z RSN 5, Lidd
KA RIABIC L2 RPN, F-/ ) 0T subtilisin
Carlsberg 2VEWERE N E R T A2 LB RKOVOEDEHE L
SENBH, F/ V) AWK ISR AURE TSI TEHICE
FOLDDRELIRBB[BONTNEZLE B I TS,
Figure 513@E 07 EHI K->TRIN S -8 $EMA TEM T
BELI2EDTHD, ZEDF /) I RA DAL TL AL
HOBEMEL>TOBZEN DS, ZOERNPE, T/
U A aERE R, R RS2 Z & THRIC K
BMROMNEE, FERANDTI/E ) F4—¢Ih L
SRS HOEEM LELOKRELBRTHEEHELDHT
EMNTES,

Figure 6 T3+ /) #84H subtilisin Carlsberg ML 2
TG VEIZ G- 2 5 ok 1 BIE D Wo D 2 B 2R L
RERTH D, TORER, Wo<5 IZHWTIMmDTK T Z
TR WEEE R L7z, ZHIZRLT, Wo>b TiBlah /-
+7 ) H784E subtilisin Carlsberg (JIFIF—7E D il LG M
ERLTWA,

4. £ =
—RI, = RIBE A A BT F Y FONIAKS

Figure 5. TEM images of the aggregate of nano silica par-
ticles prepared by NP-5 reversed micelles.

25 T T T T T T T T T

s
E 2
2
o
S 1.5
®©
2
1]
Q
(7]
g
= 0.5
S
£

0

1 2 3 4

5 6 7 8 9 10

Wo
Figure 6. Effect of water content, Wo, on the transesterifica-

tion activity of sublitilin Carlsberg encapsulated in nano
silica particles.

e ZDMARDBIZE>THEC Y T — L ILBOEEA X
M2 & >TERILT VAV M) w2 2R Eh, ZDIH B,
EFARIBIETL AV BOWTREXN B Z e 6T
W3, fE-5T SHELNEBEHEREED, Y hrascD
BRI ) I L DI & EEZBERL TN Z EAUR
XNz, WILILKREAD pH BELBBI2ONT, VUL
— PV RBOHET BRI, ZHIZXSTE I AR T DR
EMEtrE LI, W3 I ORISR R 52 ) ki
FOH—ERAILEDLZEN Fig. 2 KDHEL»TH S, V)
AWRTFEILDE—IZ&k->T, WihIcY 25Tt
FI VAR T-E UTIATAEN L kB0, 2230 8%
G L7220 Ak ER (Fig. 5) 1397 ) Aok 1D
PEAKL TS0, [EELINiERIZ K2 R FED
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Bizixz O bIREN KX M h 72 R L 72 (Fig.
4) T/ ) A ARG, B AR R RS T LB SR
ERBRICAE IR TR —RERL TS, LA LEWNS,
FIAR B RRPB A R R S O R T DEEHEAA T
HOMHRLTEH1D AN R BT ERVEERD
HABMBD TELNEBEZONDEH, T/ ¥ HEAEEED
B3 80 3 L VI ISR 1 & i L CEEfL S h
THD. 5N EERIZAEOMD TR E AR E
BHLEBEEMEREE Z > TS T, 7/ A7 — LTk
U CHRABIZ B T 5,

2 W I LOIRICKRE S HEE 52 5K 0HE (Wo
fill) 3. WFEEHICEOTREELEVER LS, A
§5 &7~ subtilisin Carlsberg DEELEEMEICIZ ZNITF E K
ERWEEGZBI RN oT, 12720, Fig 36&T
Fig. 5 DR 6 A% &, Wo=5 (I Calff¥E), BERG
P BIZRIF BRI O TS, Iz, YL—7
BB AR R AR CRlEdT 2 & H5 AL 6Tk, &4 V%
BRI B W TY =T L RILo T 5 2 & A 0EE
W3R ILED/NX & Wo=5 DR Tl & A G2 17
HONTWB DRI NE 2, BIED L Z A% DFE
IZDWTIEATH %,

ZRhREDEARFEDOM I YILEFET UL — SRS %
Tro8laicid, ) A roRkRidhe <, BEKRE
KT 2I2E3A T ThHo7mELENS, Wo<h Dfi 3
VT BOTE, WHETOKGFI3IF & A L 2 RirEEA
XM > TR TH D, BHEOKITL
BEHZWHEALTWAEEDLRTED, YIL—=rILKIG
OHEFIZEMEPDOHEEKITLTWDEEELLND,

5. # #&

REEOMERR LD, I LLDF ) 27 =)L O
MEERHT5ZEI&k->T ARG TFTHEH V0
BF V) AWRANICARET A ZEDRETH S T &N
HEME o7z XBHIZF V) A AT ELNIZARFEES R
72 2 VS BIRAKROMBERE A RFFL TR, YL —7
VRIS & 3FCTREIZ Y ) AR FIcasEEEftEh s Z
ERME ML R STz, L LEDSS, EEIZHELNTNS
B VISTERIFELY ) AT, ZREDF ) BT RILD
BHEMITH O, EIRPIZH 2T E 21 E Ol Y
A2 TiE AW EHIFICH S 2k 572 (Fig. 5). 72
7. ZHMEOBEIERER E LT3 THERITH B Z L
subtilisin Carlsberg DR EN SR E N7z, SHITT
B TR ISEB O FR T B ORHE 2 I A IZHIfg 5 Z &
PVETHD, HIZBETF /AT EILDELT F 0P —
ERETT AL MO THEHETH L I LRE I/ -T L
LB, RN E N 2 v ) A T e Lok
SEHINC K o TEE ORI A1) AN O EED M

EEERTEIL, W—RTH D ERLFRS T 13k
5 RIEFFEZA LRy TIER A2 e & %, [EE(i
RIZAE S RERREMED L 5 LA 5452 10k
T YA P A VIERIRERRE A L 7R e & ORI T RE
L5,

5B ARFRAER D S . ARYEOUEFEE T 503 &
LOMWEZ T TEL, V) A7 VERE K ORERT) & 3%
SBEEL TR Z AR ENTEHD ., SR &L RS
OEFEHFEICEL TR E 6 53l e A B ETH 5
Do

PR EE N AR S 0 TR, FDH A Ih 61k
JEHR OB IS L TR L IZET DI EAAHETH
D, ZZTWET 2RI WEOMRE RIS ¢ 5 L
BT 2 Y, 2hoa, A AR L CEREetE R
JEiRZEF v ) T ORRBERERNOERNE F T v 74—
TAVTEITIT 7 F 1) T ORKENEWEERERL 20
EEZ TN,

(ZEXH)
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Evaporation rate measurement of water molecules across the air/solution interface covered by amphiphilic molecules
is quite valuable for a basic study on molecular transport across an interface. This can be made by using the remodeled
apparatus for a thermal gravitational analysis. The activation energy of water evaporation is quite useful to see the
process through which evaporation takes place. This can be investigated by determining the temperature dependence of the
evaporation rates. The amphiphiles examined were cationic, anionic, and nonionic ones to see if there exists any difference
in effect on the rate among the kinds of soluble surfactants. The rate was also examined from the viewpoint of molecular
surface area of the amphiphiles at the air/solution interface derived from the surface excess obtained by surface tension vs.
concentration relationship. The effect of insoluble monolayer on the water evaporation was also examined using long chain
n-alkanols.

The evaporation rate of water molecules across three kinds of interfaces (an air/water interface(l), an air/surfactant
solution interface(2), and air/water interface covered by an insoluble monolayer(3)) was examined using the remodeled
thermogravimetric balance. There was no difference in both the evaporation rate and the activation energy between the first
and the second for three kinds of surfactant solutions not only below but also above the cme. This means that the molecular
surface area from the Gibbs surface excess has nothing to do with the evaporation rate. In the third case, the insoluble
monolayer of n-alkanols decreased the evaporation rate and increased the activation energy, indicating a clear difference
between an insoluble monolayer and a conventional adsorbed film of a soluble surfactant. The concentration profile of water
molecule in an air/liquid interface region was drawn using the equations derived by solving the Fix's second law. The profile
indicates that a definite layer just below the air/liquid interface of surfactant solution is made of water molecules only and
that the layer width is a few times the root mean square displacement(v2Dt ) of surfactant molecules. The width was found
to be longer than a few nm, judging from several relaxation times of kinetics of amphiphile molecules in aqueous systems and

from a maximum evaporation rate of just purified water.
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Development of Membrane for Molecular
Transport of Water and Its Rate Control

Yoshikiyo Moroi

Department of Chemistry, Graduate
School of Sciences, Kyushu University
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Fig.1 Schematic illustration of modified apparatus for
thermogravimetry.

dihyroperfluoro octyl) -N,N,N-trimethylammonium chloride
(C8-TAC). A4 v MiZik sodium dodecyl sulfate
(DSD). FEAAV1IZIZ N-decanoyl-N-methylglucamide
(MEGA-1/0)) &EAKIZARENED 1-heptadecanol % 7=,
HIFEARDZEFN T TSR DOR) R A&, BT AKITARE
PED Wy FHED N R ARG 5720 Th 5,

3. BREBE

3.1 KEDRE
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FEMPEIPHF WD U FIRDRIR S S & 25 5 7z,
F 7z, Al PEO B E O RIS B 1 B RS RO
BN WERONRIT Bl S, MKDZERE
HE LM S6EDS L3l 57z, ZORMFIZDONTL
FHEFEMICRET§2 Z &2 Lz, Y Lo#ERIE, Langmuir,
16 (25), 9697-9698 (2001) IZHEHEATDH 5,
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100 f 1 E
NVAVA'A ° H
[ 120
_150-....I....l....l....l....l..\.\.0
0 100 200 300 400 500 600

Time/min

Fig. 2. Raw data for change of weight and temperature (solid
line:experimental change, broken line: straight line fit)
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ZC AR TIRRALIER R D #2725 N- (1,1-dihydroper
fluoroalkyl) -N,N,N-trimethylammonium Chloride (Cn-
TAC) ZHBUZEE L. T OKRER T TOYNE%EMETT 5
TEeMBRE L2z, Ptk LTk, I LB & R
B, CMC NSRRI DORIEZ 2 5K & %Ki
R EIZDWTH N, CMCIFEEE OIREZEN L Dk
L7z, C8-TAC Tid. CMC D2 tIE 25°CHHTITfi
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MU 7z0 BKEEDRFBRUIZH 5 CMC DEL» 5, £ F
L U EEY 720 D I 2 VBRI KA TR ORISR AL
KT FED 1.7 58 7 - 72, RIDEFEI R 5 50115
AR B U KRR & A ROk %2 KD 7=,
ZOFER, IKFEE10 D C10-TAC TiE. JAWI T SEm
BTEmaRAEN 285, g rliAmEE TESIC
EfE XD Z e nr oz, 5Nl i AmE—%
MESIOBRA» &, C8-TAC. C10-TAC HizFKm Lok
ETTEIRIEIRIE Cd 5 Z & AL 7z, KIEHESI ORI
B S6REAWAD T Y b u -2 LIZBHL Tk, C8-
TAC TIXIREOHEM & HITIEL S5 ANE &2 5 2D
ZRTODIZR L, Cl0-TAC TiZAETHOE TIRE & 4
BT Lz, FFIS. C10-TAC Tk, B+ hAamE»
0.35nm £ CTIEAHTEBDT, KO TOZEFK#MA ST
N OMRBIHFGTE 5, L EORERIE. Langmuir, 16
(25), 9754-9758 (2001) IZHEFATD 5.
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Thermogravimetry OFERE T, Bull. Chem. Soc. Jpn. {218
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Fig. 3. Dependence of evaporation rate by weight of water
on flow rate of dry air.
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Fig. 5. Dependence of the activation energy of water evapo-
ration on temperature for purified water, amphiphile solu-
tions at the cmc, and water covered by insoluble monolayer
of C17-OH.
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Ring conformations of glucose derivatives bearing with bulky trialkyl or alkyldiaryl silyl protecting groups at the C-2 and
C-3 oxygen functionalities have investigated with the aim of synthetic approach to flipped o-cyclodextrin, a cyclic hexamer
of D-glucose in the !Cs ring conformation. To the same purpose, synthetic route of a glucose derivative flipped by introduction
of a bridged protecting group tethering two oxygens at C-3 and C-6 of glucose.

Among 8 glucose derivatives that have bulky silyl protecting groups at the C-2 and C-3 oxygens, the ring conformation
of the following 3 compounds flipped to be 'Cs form; 2,3-di-O-tert-butyldiphenylsilyl-o, and B-p-glucopyranose, and 2,3-di-
O-tert-butyldimethylsilyl-B-p-glucopyranose. These compounds demonstrated the first ring flip due to
introduction of bulky silyl protecting group on C-2 and C-3 oxygens. The ring conformations were determined
based on the coupling constants of the 'H NMR spectra.

Composition of the flipped derivative of glucose to the flipped cyclodextrin requires a high o-selective
glycosylation reaction. However, a preliminary glycosylation of a flipped sugar with tert-butyldiphenylsilyl
group on the C-2 oxygen showed moderate B-selectivity. This result indicates the inadequacy of the application
of such silyl-based flipped sugars; we then designed and prepared a glucose derivative flipped by introduction of

a bridged protecting group tethering two oxygens at C-3 and C-6 of glucose.
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Synthetic study of flipped cyclodextrin, a
cyclic hexamer of D-glucose in the 'C¢ ring
conformation

Hidetoshi Yamada

School of Science and Technology,
Kwansei Gakuin University
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(a) (MeQ)2CHCsH4-p-OMe, TsOH, 50 C, 2 h, 57%; (b)
TBSOTf, 2,6-lutidine, DMF, 100C, 12 h, then TsOH,
THF/MeOH,rt,6h,56%for7; TBDPSOTH,
2,6-lutidine,DMF,100C, 12h,thenTsOH,
THF/MeOH,rt,6h,41%for8;(c)

.OSiRs (MeO)2CHCsH4-p-OMe, TsOH, 50 C, 4 h, 60%; (d)

TBSOTHf, 2,6-lutidine, DMF, 100 C, 12 h, then TsOH,

OSiR3 THF/MeOH, rt,6h, 73% for 11; TBDPSOTHf, 2,6-lutidine,

DMF, 100 C, 12 h, then TsOH, THF/MeOH, rt, 6 h,
59% for 12 ; (e) NBS, THF/H20, rt, 2 min, 75%, for 13 ,

Scheme1 Preparation of 2,3-trialkyl or alkyldiarylsilylated derivatives of b-glucose.

OBn OBn

(a) MOMCI, i-PraNEt, DMF, 0 C —rt, 1 day, 51%; (b)
NaH, rt, 1 h, then BnBr, DMF, 0 C—rt, 2.5 h, 75%; (c)
NBS, THF/H20, 0C, 20 min, 92%; (d) PhsPCH2, THF,
-50C —rt,overnight, 82%; (e) NaH, rt, 20 min, then
PMBCI, DMF, rt, 2h, 93%; (f) conc. HCI,i-PrOH, 60 C,
7 h,59%, (g) 2-iodo-2,3,5-trimethoxybenzoic acid,
EDCI (WSC), DMAP, CH2Clz, rt 10 h, 94%; (h) Cu,
DMF, reflux, 17 h, 48%; (i) DDQ, CH2Clz, H20, rt, 1 h,
85%; cat. OsO4, NalO4, THF/H20 (1:1), rt, 6h, 70%

Scheme 2 Preparation of bridged compound between C-3 and C-6 oxygens.
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Table 1 Coupling constants between two hydrogens on the pyranose rings.

compound 3J (Hz) 4J (Hz)
HI-H2 H2-H3 H3-H4 H4-H5 HI1-H3 H2-H4 H3-HS

7 52 9.0 8.2 9.8

8 4.7 8.6 73 94

11 8.2 6.9 7.7 89 - -

12 2.3 2.5 3.7 8.1 1.3 1.1
130 33 8.9 8.5 99 - - -
138 19 2.1 1.6 29 0.8 0.7 0.7
1400 10 29 0.5 0.0 - 14
148 29 2.1 1.0 32 0.8 1.4

15 29 55 45 3.1 - 1.0

5 52 10.0 8.8 10.0 -

9 9.6 8.8 8.0 92

¥§'53§z§ﬁ TBDPSO TBSO SPh
T TBDPSOSPh oTBS

BSOS

H
HO OT BDPS OTB
TBSO
TBSO

OH OH (OrBDPS OH OTBS
14

Fig. 3

5L THYTHS (Fig 3). B-F ALY F 11 29K
L2l H2 226 Hh 22 CTODE L D /5 T/ha< &
STWB728, JTOWTEIN LD LEFL Th5 DM
AHNZG LDACFURETHAET 2 L EA 515, TBDPS
HCE3# L 72 12 0 H1-H2, H2-H3, H3-H4 TOE A ILD
9 LILIRL T/h&E < E->TkD, Karplus DA ESHIC
THEMNEH 30°DMMATHS. £/, HI-H3 KT
H2-H4 [BIC W ZALERR 7 » 770 Y O hBll S h=Z & »
S HI»S HART A M) 7AEMLTWAZ &%
LTwW5., —J, H4-H5 DFEAERIT 9 Ofi & ik L ¢
EENFERZ LTINS AL 7. Tho DGR
25, 12131, 2, 3, 4037 F ¥ 7IOLEIN U 2z B A
L, 6 fuoEiitizoh Y 7MLy 4 2 bR— b
OB THAET B Z ENHE NI 572, 17 2=
NFFIERZELET ) = 2kD S5 B, 13a AR L12%
FEEEBIZ Y VLK ABA L TCOEWN S DfEIZEL, BK
RIGRZ > T Z &5, —7, 138, 14a, 148 O
BAECERIM N /NS, £ WFRERS » 7)) v
IR ENZ LN SBRRILZZ L EZRL TS

3:2 3f-6fIKkEEZERBLLEY 21 DIRIL
{ABCEE

L& 21d7 /) ~—REWMTHY, /2T /) — 2B
FOKFE A FUFED KK E 5 D IEF I /S8 — v

TH 5729, '"H NMR % BC U 7= BRALHE O A i3 N ©
Hote. TDRD, 2113 I B TRARYI» 5

FEXNZA)FV VI FAFLI—-FIL (22)
TZOfEEERL 7 (Fig. 4) 7.

4. £ &

2, 3MICEEOY ) IARHEILAZBRA LKL T — 2
HERDOBRE N 6, 2, 3/7IC TBDPS HAEAL 2
7 ) = ZfKiF ok, BHRIZL 2D 6 FREEL 221C 4 BlET
HBHZEDBWENITE ST ZORERAKOARE LT
WBRIRY 7 a7 F A M) v OHBER ORGE % K < it
LTWwaeEHEa2b6N%. —J, 2,3, 400l 1BDPSﬁ
AAT ALK 23 A W20 a VU LRIB T, B

IZA L

H
TBDPSO Ph o
HO— AL/ HO Q HO
HO HO SPh
HO  orBDPS HOgpy, OH
12 5 9
H TBSO

OH
OTBDPS TBS
O O SPh

OH OTBDPS TBSO OH
14 15



1Ce BREEY) IV I—RERIK B, SR 707 % AN DRIBIR

H
21
Q OH
OH
OH OH
22 Corilagin
Fig. 4
RO .
X CHzCgH QR%//—HQR
RO HOCH206H11 RO 2L 611 _O+
TBDPSO™ “OTBDPS TBDPSO™ “OTBDPS RO O,
OTBDPS OTBDPS S
23

BRI 2 BOEAEMl E 7z, 2670 TBDPS 2 o 225
DTLIA=LOFEEEHELZEBRETHILEELOND
(Fig. 5). 2P @mWy ) L IRER G T3 RIEL 722
L — ZEERERNTT ) Y ILRIEEITS &, B#E
PFHER D LS R, fEkK 2 677 2 L IRGESE O R ik
BE5-12 & BN 5 T & 722 BRI 2L a2 2 L L RS
DHNEE BB REFTIEH BN, Kisvr7aF$2 b)) v
EHERT 272012327 )3V LIS IZB W TEW o 3
WEORBADBETH B, D70, KGNy 7aF
FZ2 M) VOABITIEE X v &L 7.

— 7, 3Hi- 6 M AKMEHEE ARG L 72 (LEW 21 A 5 Bl
B5RAFEL 7254, BOBHEAEKREZLEI L7120
WANTILI-NLOEREYEL, o ERNWEs LY
MMERIEAMETE 5. 5%, 21 # 8Ky 7 a7+
Z MY YDOEKETD.

5. % #&

REZL7=227ua7% 2 b)) yofks HIIZ, Eaany
VRS S 2 3O A L7220 O — ZHER DB A
BorE & RENCFAN, BRI TRECTH 5 Z L A6 2T L
7o mEEO Y ) LREEIOE AT K A BRREERNZ I E T
ZEWEN D BH, EOFIL 3, 4O KEBEIITE SN
RSB A SN TED, 2, 3MADEATOKIEA ]
BETHEIEENDTURTIENTE . E5HAEHKL
722, 3PITEREO Y VILRGER A EA L CRRE H /27
I — AFEEARD, BEIRNARIDERLZ. LiL, ¥
OFE 2 MY YORKIZIT o BIRK 22 27 ) 3 VLG
WETH 5. G- TH 2% BRI 2L 2 2 WALKIBDH
ELTIEHIEGETZ A, Y 27uFF 2 ) YOSRIZIEF
HTxkw 5%, 3, 6 -4EHREHWZAREED 5.

alB=1/4 [:fj

Fig. 5

(ZEXH)
1) a) H. Abe, S. Shuto, S. Tamura, A. Matsuda, Tetrahedron
Lett. 2001, 42, 6159-6161.
b) K. S. Feldman, M. D. Lawlor, K.Sahasrabudhe, J.
Org. Chem. 2001, 65, 8011-8019.
¢) S. Ichikawa, S. Shuto, A. Matsuda, J. Am. Chem.
Soc. 1999, 121, 10270-10280.
d) H. Yamada, M. Nakatani, T. Ikeda, Y. Marumoto,
Tetrahedron Lett. 1999, 40, 5573-5576.
e) Y. Yahiro, S. Ichikawa, S. Shuto, A. Matsuda, Tetrahedron
Lett. 1999, 40, 5527-5531.
f) C. Walford, R. F. W. Jackson, N. H. Rees, W. Clegg, S.
L. Heath, Chem. Commun. 1997, 1855-1856.
g) T. Hosoya, Y. Ohashi, T. Matsumoto, K. Suzuki,
Tetrahedron Lett. 1996, 37, 663-666.
h) M. A. Tius, J. Busch-Petersen, Tetrahedron Leti. 1994,
35, 5181-5184
2) M. S. Motawia, C. E. Olsen, K. Enevoldsen, J. Marcussen,
and B. L. M@ller, Carbohydrate Res., 1995, 277, 109-123.
3) S. Hanessian and Y. Guindon, Carbohydrate Res., 1980,
86, C3-C6.
4) Y. Ikeda, K. Furukawa, H. Yamada, Carbohydrate Res.,
2002, 337, 1499-1501.

5) R. Beugelmans, J. Chastanet, H. Ginsburg, L. Quintero-
Cortes, G. Roussi, J. Org. Chem. 1985, 50, 4933-4938.
6) Dai, D.; Martin, O, R. J. Org. Chem. 1998, 63, 7628-7633.
7) a) R. Saijo, G. Nonaka, I. Nishioka, Chem. Pharm. Bull.

1989, 37, 2624-2630.
b) T. Tanaka, G. Nonaka, I. Nishioka, Phytochemisiry
1985, 24, 2075-2078.



AEBV IO T —=)IViBER DA T = 1 kR

IREREERI IR AR 0 A BRI e
N N (I G < QR 1 NP UM S Bl i

The color of mammalian skin and hair is determined by a number of factors. The most important factor is the degree
and distribution of melanin pigmentation. Melanin synthesis inhibitory compounds are useful not only for the material
used in cosmetics as skin-whitening agents but also as a remedy for disturbances in pigmentation. Tyrosinase (phenol
oxidase) is known to be a key enzyme for melanin biosynthesis in plants, microorganism and mammalian cells. Therefore,
many tyrosinase inhibitors have been tested in cosmetics and pharmaceuticals as a way of preventing overproduction
of melanin in epidermal layers. Also, various types of stimulation, including exposure to ultraviolet (UV) radiation,
induce lipid peroxidation in the skin, which might in turn cause damage to epidermal cells, leading to postinflammatory
hyperpigmentation. Considering the importance of counteracting oxidative stress caused by UV to prevent harmful skin
damage, it is important to design the multifunctional skin whitening agent with both antioxidant and anti-tyrosinase abilities.

A novel vitamin E derivative, (6"-hydroxy-2",5",7",8"-tetramethylchroman-2"-yl)methyl 3-(2'4'-dihydroxyphenyl)propionate
(TM4R) which has chromanoxyl ring and 4-substituted resorcinol moieties, was synthesized and its inhibitory effect on
tyrosinase, antioxidant ability and lightning effect of ultraviolet B (UVB)-induced hyperpigmentation were estimated. TM4R
showed potent inhibitory activity on tyrosinase, which is the rate-limiting enzyme in the melanogenesis. The scavenging
activities of TM4R on 1,1-diphenyl-2-picrylhydrazyl (DPPH) and hydroxyl radicals were found to be nearly the same as
those of o-tocopherol. Furthermore, an efficient lightening effect was observed following topical application of TM4R to
UVB-stimulated hyperpigmented dorsal skin of brownish guinea pigs. These results suggest that TM4R may be a candidate
for an efficient whitening agent, possibly by inhibiting tyrosinase activity and biological reactions caused by reactive oxygen
species.
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biosynthesis
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LTRD 5N TS FEAEEED—DTdh 2 Pl bis
WEHT 5 RS TORMKROZDEAMR RET
LEy DFEBRZRE & F 72 UV B- BB RS IR0 )
IZDWTHRET L 72,

2. ® B9

2 -1 FOYF—EEHAEZE
FuyF—¥id, vy val—2slkFarr—¥I[EC

OH O
R=OH: (+)-dihydromorin ICsp=25uM
R=H: (+)-norartocarpanone ICsp=1.76

OH O
R=prenyl: artocarpesin: 1C50=13.5uM
R=CHCHCH (CHg)z:isoartocarpesin: ICsp=21.1pEl

JO O
OH

OH

R=preny|: 4-prenyloxyresve ratrol IC5,=0.66u
R=gerany!: chirophorin IC50=0.26 [

artocarbene 1C50=2.45ul

Fig.1 The chemical structures and ICs0 of active components from A.incisus.
The boxed part:4-substituted resorcinol skeleton.(substrate:L-tyrosine)
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ANERL LY ) — LRSS TERBUCEE TH S &

AWRE XNz, LA LaNS, [HBARE D HEEXh={tE
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S5FDZF ARy (21-25) THETL7ZE Z A 4k

Fig. 2 The chemical structure of artocarpin (16) isolated from A. incisus.

The boxed part: 4-substituted resorcinol skeleton

Table 1 Inhibitory activity of flavonoids and stilbenes on tyrosinase (substrate: L-tyrosine)
No. name R3 R5 R6 R7 R2' R3' R4 R5" (C2,C3) 1C,,(uM)
1 (%)-flavanone H H H H H H H H 2S,2R >200
2 (-)-pinocembrin H OH H OH H H H H 2S >200
3 (=%)-naringenin H OH H OH H H OH H 2S,2R >200
4 (+)-aromadendrin OH OH H OH H H OH H (2R, 3R) lag time decrease”
5 (%)-fustin OH H H OH H OH OH H (2R, 3R),(2S, 3S) lag time decrease”
6 (%)-taxifolin OH OH H OH H OH OH H (2R, 3R),(2S, 3S) lag time decrease”
7 (+)-dihydromyricetin OH OH H OH H OH OH OH (2R,3R) lag time decrease”
8 (+)-dihydromorin OH OH H OH OH H OH H (2R, 3R) 25
9 (+)-norartocarpanone H OH H OH OH H OH H 28 1.76
10 flavone H H H H H H H H >200
11 chrysin OH OH H H H H H H >200
12 apigenin H OH H OH H H OH H >185
13 kaempferol OH OH H OH H H OH H 103
14 quercetin OH OH H OH H OH OH H lag time decrease”
15 myricetin OH OH H OH H OH OH OH lag time decrease”
16 artocarpin Pr OH CHCHCH(CH,), OCH, OH H OH H >228
17 morin OH OH H OH OH H OH H >330
18 artocarpesin H OH Pr OH OH H OH H 13.5
19 isoartocarpesin H OH CHCHCH(CH,), OH OH H OH H 21.1
20 (-)-angolensin >200

R3 R4 R5 R2' R4

21 pinosylvin OH H OH H H >46
22 oxyresveratrol OH H OH OH OH 0.98
23 4-prenyloxyresveratrol OH Pr OH OH OH 0.66
24 chlorophorin OH Ger OH OH OH 0.26
25 artocarbene’ 245

“ means promotion effect which could act as cofactor like diphenol

“ See Fig. 3.

Fig.3 The chemical structures of 1-24
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Table 2 Inhibitory activity of 4-substituted resorcinols on
tyrosinase (substrate: L-tyrosine)

No. Substituent (R) 1C5, (uM)
26 CHO >200
27 COCH;, >200
28 COOH >200
29 CONHCH,CH,0H >200
HO OH HO OH 30 COC4H; >200
HO Q. I j — o
HO O\*:©/ T 31 N=N \ 436
R N
HO O OH O 32 H 227
o 18: R=Pr, IC50=135uM
9:1Cg0=1.7611 19: R=CHCHCH(CHy)s, [C5g=21. 1yl N
33 N=N—( J 185
S
HO OH HOT[:j/OH HO
HO 0 \\©/ Ra O 34 580
OH
Rz
OH O 35 Cl 130
e 16: Ry=Pr, Rp=CHCHCH(CHs)s, 36 CH, 12.0
8: [Cso=25u Rg=OCHg, ICao=250M 37 CH,CH, 280
ic hi [ ] 2 2)100H3 .
Steric hindrance IC50>330u 40 CH,CH, 1.10
41 CH,CH,CH, 091
Fig.4 The effect of the introduction of C3 substituent of flavonoids wich havel
4-substituted resorcinol skeleton tyrosinase (substrate: L-tyrosine) R
OH
OH
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OH
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HO hydrophobic

I1C50=0.50uM substituent

Fig. 5 The chemical structures and ICso of 4-substituted resorcinols.
(substrate: L-tyrosine) Glu: glucose moiety.
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W12 2-carboxy-2,5,7,8-tetramethylchroman-6-ol (Trolox),
2-hydroxymethyl-2,5,7,8-tetramethyl chroman-6-ol (TM)
KU 3- (2',4'-dihydroxyphenyl) propionic acid (DPPacid)
ZRWz (Fig. 8). Table 312/ ¢ K912, 4L

VLY ) =G AT 5 TM4AR KO DPPacid {213 &
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FMTHDZENWMEINTWSES D 253, TM4R
Daih T a s — HFEMECE, 4 ERY LY
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HO. O. W HO o.
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The formation of intramoleculard
hydrogen bond decrease activity.
OH
Ho
Hydrophobic and less bulky substituents are preferred.00
Replacement of substituent with hygrogen atom0
dramatically decrease activity.

O.
m

Introduction of bulky substituent causes weaker activity.

Fig.6 Summarized structure-activity relationship of compounds with 4-substituted resorcinol skeleton
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Trolox ™ Antioxidant Tyrosinase
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Fig. 7 Structure and synthesis of TM4R
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Table 3 Effects of Compounds on Mushroom Tryosinase

Compound Substrate

L-Tyrosine DL-DOPA

1Cso (UM) ICso (LM) Ki (uM) Type of inhibition
TM4R 0.325 23 2.74 Competitive
DPPacid 3.02 62 11.5 Competitive
™ >423 n.d. n.d. n.d.
Trolox >400 n.d. n.d. n.d.
&-tocopherol >232 n.d. n.d. n.d.
kojic acid 8.66° 17° 11.8° Mixed *
arbutin 306 104000 n.d. n.d.

n.d.: Not determined. ®:Obtained from data of Ref. 7.
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EhTwaY, LEen->T, @ik a - YHERE
6 IS PIRRALWEE 2 6§ % ZBEME T T TH %5 TM4R
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7zo ZZTC, UV-BIZLDFAHEI N BRUE ISKT 2
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Table 4 Antioxidant Activity of the Compounds

Compound Hydroxyl radical (%)? DPPH [ICso(uM)]"
1.0 mM 10 mM

TM4R 91 100 3.9

™ n.d. n.d. 3.2

Trolox n.d. n.d. 3.3

&-tocopherol 70 93 3.9

DPPacid n.d. n.d. No activity at 50 uM

n.d.: Not determined.

“Hydroxyl radical scavenging activity was expressed as % inhibition concentration of hydroxyl
radicals generated by Fe (ll) and H,O, (Fenton reaction).

"The ICs, values were caluculated from regression lines where the abscissa represented
the concentration of tested compound and the ordinate the average percent reduction of

DPPH radical from three separate tests.
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FIG.10 The degree of pigmentation (L* value) before and after daily topical applications
(five times per week) of base solution [propylene glycol/ethanol (1/6)](control,O),
TM4R (0.25M in base solution, ), kojic acid (0.25M in base solution,m), or
arbutin [0.25M in base solution,a). The applications were continued for 35 days.
Data are expressed as mean L values®=SEM (n=8). L* valuse atday 0 are
49.91+2.7(control), 48.91+3.4 (TMR), 50.1%2.9 (kojic acid) and 49.9+2.8
(arbutin). Student's t-test was used for the statistical analysis of the data. (*

P<0.05, vs control)
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M E £ 3V E @8k (TM4R: (6"-hydroxy-2",5",7",8"-
tetramethylchroman-2"-yl) methyl3- (2',4'-dihydroxyphenyl)
propionate) A& L. BIMFEERIZIWTC, BEFE AL UV-B
AR IRIR A T3 2 & 2 /ML 7=,
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Citrus peel essential oils are natural flavoring materials of commercial importance. The peel oil from each citrus
variety not only adds much of the characteristic aroma and flavor to juice products made from that fruit but also has
a physiological activity such as antioxidative action and inhibition of carcinogen formation. In order to elucidate the
potential of citrus peel essential oils as a functional biomaterial, in the present investigation, I examined several in vitro
biochemical activities of essential oils from 13 kinds of citrus fruits. Although yuzu essential oil did not covalently
bind to human serum albumin (HSA), the presence clearly promoted the modification of glucose into HSA. The effect
of the essential oil on the Maillard reaction partly resulted from the micro-environmental change around Trp-214
of HSA. The enzyme tyrosinase was significantly inhibited by some essential oils such as Eureka lemon, Lisbon and
Kiyookadaidai. The comparison of the composition with others suggested the involvement of sabinene, neral, geranial,
neryl acetate and geranyl acetate. Interestingly, these essential oils showed the remarkable superoxide anion-scavenging
activity. The intensity of those activities showed no significant relationship with DPPH radical-scavenging activity. As
the tyrosinase involves in melanin production, the result obtained by the present investigation indicates that some citrus
peel essential oils might be applicable to the field of cosmetology.
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Biochemical Analysis of Physiological
Activity of Citrus Peel Oil

Hiroyuki Ukeda

Department of Bioresources Science,
Faculty of Agriculture, Kochi University
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FEEMEIE LT, VEY - IA LM, TRV &4
FAM, XM, IHVEEEDOH VF Y EEGT 13 MHE
wHW Kk, it OISR ST oD T
H5:O2—VLHVEY, Citrus limon Burm. f., cv Lisbon,
EUR, @ v 47> &Y, C. grandis Osbeck forma Tosa-
buntan, TOS, ®F 4 ¥ F, C. taguma-sudachi Hort. Ex Y.
Tanaka, NAO, @2 X, C. junos Sieb. Ex Tanaka, YUZ,
®7% ¥, C. keraji Hort. Ex Tanaka, KER, ®& 14 & 1,
C. aurantium Linn. Var. Cyathifera Y. Tanaka, DAI, @
1) 2KV, C. limon Burm. f., cv Lisbon, LIS, ®F I %V,
C. flaviculpus Hort. Ex Tanaka, KIM, @4 —F v VL &
v, C. wilsonii Tanaka, ICH, @W*3a*+»54 &1, C.
sp., KIY, @WAHKR A, C. sphaerocarpa Hort. Ex Tanaka,
KAB, @KV # v, C. reticulata Blanco, PON, ®EF 1,
C. inflata Hort. ex Tanaka, MOC. FEiFPRHZL 2001 4 10
H2 5 12 FIC e R oA, e RS, &
I VLRSS S ik o3 b, v WA AR AR s, it o LA A
B Ot S o, BENLS RS, Koy MR
HAR Y, RS T v 2 — ST ZeRT, RpK
PEA RIS A2 e E T L 228 0 &, I
IZATFL 7.
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FEuhimA ke UTi3mEm (Cold-pressed oil: CPO)
wERWE 27 5 WRE) omfarhicFEd
HftMmE, 7IXRNEEHELTCTHMET 5 5ETHSE. 2D
TR I 2 & OO KSR L & iR L T,
KIRD 7 V=N —f{BUSE D RIMAG o N5 Tk TH B
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EJEN (5C) T—BuiuE L7z, 2 U 72008 M OV K i
F )T LERE LS DERHE S Uz,

2.3 DPPH 7T AIViEEEMN
1,1-diphenyl-2-picrylhydrazyl (DPPH) < ¥ 7 ILilZuE
PEDOWIE ZF LS & —EELEL TT-> 72, Tab bkl
FAF10 L 12 100 mM Tris-HCl #%ffiie (pH 7.4) % 900
ul, =& 7= 40pL, W2 05% (w/w) Tween 20
KBS0 L #RIMLCTHRML 72, 22tz a ) —
JLCHELL 72 0.5mM DPPH /&% 1 mL %I LT, 5T,
FBUIZT 30 pEKIE &, DPPH I ¥ AL OIS
< 517nm OWIEIE ZMlE U= RO 0 I2K %R
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Mz &k 2K E DA% DPPH 5V # Ll EREE L 7=,
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12 1.8 mL O VERESEER (0.1 mM, pH6.8) AWML, 25
CTTL04 v F 2= b L7z Z0O#, 0.1mL ORRHAT,
0.1mL OF 1 ¥ F —HEHE (mushroom HIK, Sigma ., 138
units) ZRMNIL TG 72, Fud - Yons
dopachrome DK % 475nm DOWLEZ(LHE (dA/min) &
LTE=Z— L7 RN IS & LT 167w g/mL I
%% X512 DMSO THR L= B D IZ DMSO DA
%O ZZBROWO A EE 2T v ta—L e Lz,

2.6 XM Z7—FRIBICHT2IXIEROZE

0.5M V) v IgtEsEEE (pH 7.4) ZFWTe M7 L7
v (HSA : Sigma #) # 30 mg/mL IZ3#L 7=, Zhiza=x
A 0 £33 10 L/mL 2% 2 X5 ISRMILT37C T3
HREA »F 2= b L7z Z20O%, KEHRIZZILI—2% 0,
36, 300 mg/mL & 75 XSIZEMILT&X 51215 HIE, 37C
TAVFaxX=bL72Z 0, 3, 6, 9, 12, 15 H#%, Zhth
A& 47ELL €, MALDI-TOF-MS (Bruker #! Protein-TOF
MALDI-TOF-mass spectrometer) % I\ T, &KikElD5 1
FHE L BBV MY 9o 2ZE Y FEVEEMWE &
BT RIZE /v — HSA DRIk 58 —2
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BhiEmiER 5y, 2 Ih LAY HSA &3t
AZHEAELEWZ ERHo A E R 572, 2 EME 15
HA % 2X— b L2RISHEZ %W %, Shaklai 5DJ
HZHE > T R 285nm, 6 240nm 2° 5 480 nm
DOHIPHTHI AR FILAERE LW, B & -k
W R 4 7 4 7 HSA &R U CTH 10nm iR EM|
2y 7 FLTHD, YT T 7 UERIE (Trp-214) OJF
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HEMB S M KREL BB Z ENBE I L Ly
52773 — ZDOYREIARIE L 720 RO B NHEIE 580 5
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R ERESKEE TS 5 Z EAHHL 2. 7 2 CEEYE
& LT Trolox Z#HWT, &fHMD 7 2 HIWEEENE%EH
FHIZ& D Trolox HMiEE L LTERNLE (1), HIEIC
it U 7= 13 Mo DPPH 7 ¥ # Vi EEMEIZ EUR=YUZ=
ICH>TOS=LIS=KIM>NAO=KER=KIY DIET& - 7-.

3.3 FEHD O HEEH

WST-1 % HWT O OWEFEEEME L7z AKIZ 02
12k % WST-1 Di#ET0 % FHHT 2L LU CEHiidT % £ DT
WST-1 R~ DR % 440nm DIEEZELE LTE=
4 —F 5. SOl ORIZE, saT 4 P
T2 EH 25N MONERGEERT S EORFEFh T
7o, 220, ibBO@IZHED S HEOHEEE LY 22012,
FBD T 5 v 2 (Ab) ZWIEL, 7 v A ERD
NTIOEEE (As) &DZARDz. AL 72 13 MO K
ARL72a Y ba— g AHEEEER 1IOR L. &
BIZORIZEBWT, FHFEENEGORE, 0: DIHERENENT
LAY, HEREIRMOTIRAT L TR ELEIRD S
7= FHZKIY, LIS, KAB, KER THZEBAZM<, WIS
KIM, EUR, TOS, NAO, DALIC& @M 80 6N &
07 /4 FEELHELRSH 2 HEM XS Ab DfiEE 0.7
FHEE ORNZIIHBIZRED 5§, Ko v s s 4 FL
NORFDPTEIEZE G- LT D T E AR S e,

3.4 FFHEOFOSF—EHEEEH
Kubo & DJ5IZHEVY, DOPA %5 D dopachrome D%
KEEZA—FTBHZLTFuLF—YOMHEEFAN: &

R1 BEHCFUEMDRYT DPPH 5 ¥ hILiEERE, RO
X—IS—F XY KT ZF HERM

......................................................................... T —

iR R

ELUH +id GG
& e 643
A + G249
YUZ i 212
KER ¥ T2
Dl 615
us Tk THE
[ A]7 i G 6
=] i 415
HIY + = L |
HAB * T2a
PON .- e
MO 4

CRPM 7 R ANEIEE T S & L TR e, s
P TRIERE © o 15mA e 10md o Bkl D -E 285 mM ;
o, OB

0.45
0.4
0.35
03 |

£ 025 |

02 |

0.15 |

0.1 }

0.05 |

dA/

Control [
KM [
ICH
KIY
KAB
PON

MOC

2 BREACXVYEANTRTFOLF—HEEEME

Ko F v v F — EHFEEZ X 2 12R9. 13 FEEHO K
oS5, LIS, KIY, EUR, KER O 4 FEHO KT
H s HEIEE R0 S 7z,

4 EF =

ERA X A T — F RIS BRI A DFED A T & 51345
DTHL, TAEYN 2 —HRPEIRIELIEE & T, M4
BAEGEHERRELDOFERNTH 5 Z L AMoh TS, K
MRIZIEY b I — 2R U BRI A A T — FRIBIZE
43 0a—2 LREBKIZ, HLRZLIREET LAY
DEBFALL TVBEZ 6, EERNAAL T — FROBIZH
LT ELS 2 3[R B WEEZ b N E5I28 Y
INOBEOT R IITEBER LT, 2D 4% 8o BOKRE
2L e AR b B L PRS2, £ 2 TR T
3%, HSAZETFTIL X VSZBISEY, FLra—2k



DAL T —FRIbETRERELTE=2-F5ZLic&
D, FRHOAERNX A T — FRIGIZH$ 5 58 % 317z,

LITRL72& 9512, 2 XRud HSA IS4 570 a
— Z2DBHIENEE TS Z ENHEN R 5Tz RIBOKE
HEIZ DWW TS B OMETERETH 523, BHIEAXY P
K5 &, MO WRIMNA HSA @ Trp-214 FADO#EE %
ZEETVWD T L5, MO HSA NOWEEH Z DAL
RREE AL X &, 2T — 21253 3 e C 4 5.
ATz MR I N BITIC K o Tl 2 kg & B2 L
72BRIIZ BRI HSA L Z2EDPRO oL 72T Lh b,
FEME 5y O HS A 124 2 /ERNE 3 iy 5 12 K5 6
LHEHIE NS,

FERIZ 2R A 1 7 — F IO PR AR & &
Moty B VISTBEONEMEEZEE, A4 7 —F
RIGDOMATICH B A G AZ 5T NP E T, S5l
DXFME b4 e 2 30 B OMHAAEHZFHIZIIN S Z
&T, A4 7= FRICOMFEH Z /Rl ZfET 5 Z
ERUEETHDEER B,

WIS, KB D 2 Vo3 2B xE$ 2 RN 508 %
R57012, EFTNLEVISVBEE L (HERFayF—YsE
T, 2 OGS SR04 X7, 9
ZBHEE SR Y 57z LIS, EUR, KIY ZfthofEmic
HXTC sabinene, neral, geranial, neryl acetate, geranyl
acetate L EHL TS (X3). 2D B neral &
geranial I3 TIZFusFr—¥D7 I vy 7HERA
BT 52 TFusF—YaHETLIIENHHEINT
WB 2, FRICNE OB & %< &dh v F Y FHIZ 0y
TY, Fuv - YOMHFEELED S5NE Z LD T
Hohbhotz. FudF—HiEA s =V @ROERIZH
HGLltwaZenrs, ZOMFEELZRS I >+ R
A7 = OERE WIS 5 TREME S & D 55O IR 57
M2 E 3.

A4 7= FRIBEIEAT, EEREEEEHROK E 5 H
K& U THEMEBRREEZIICDETET7 ) — T D HILOREH
B hTng. 2 ZTARIRTIE, Ay ®Vkhra§
% 02& DPPH 7 ¥ A MK 2iIHEBEA MIE L 72. 02D
FuEME KER, LIS, KIY IZRHZHWZ ERBH S &k
S7z EHIRZE IS BFEIFICF v v F — SN
ERLTCWBETHD. FurF+—+¥iZDOPA DfE{LT
02 4T 5 Z NG XT3 dopachrome DA,
20 3B5 L TnAaRnZEns 12, R IKEMAET
% O: DMEWMEIZ K D, Rt EFv v ) — CHENE
DO NI FZF A, E-T, BENATIEFa v
> —VHFIZBE- LT\ 5 L %2 X 5 sabinene, neral,
geranial, neryl acetate, geranyl acetate 7% & DK A
KFZ O: DIHEREEA T 5, &5 WVIEMOR ST 02 DIHE
WA T SWEPMRENS D v R IR G EN T

sabinene neral (citral B) geranial (citral A)

CHO
o 3
CHO
| |

neryl acetate

\\ X
EQ:F/O |
~U
| |

3 FAYF—HHEEICEAES T 2HEHES

geranyl acetate

BN

W3, BEVWOrOUENNRE LN,

—J, DPPH 7 ¥ 7V OWEREEE O E WM, 71
v — YRHEEME & ORI IZHE 2 B IE D 5 e o
7z. ZTE TIZ Choi 6 23AIBKIZ A ¥ % W kgulio> DPPH 7
UANHEERIZOWTHE L T B 28, RIS IERR
geraniol, terpinolene, 7y -terpinene D5 KENEL
T3, ZheOBSEMEHE »icFu v+ —EOH
CIXREBZWETHD, OrOMEICHE LTV EMEL
PHELEHEDEHEEINS.

LEOKER, # v Uk s Voo 8, BERICHAR
12, HAVETHMICIEE LT, 216 D504 L
KHEREA AL /I ENHO N k572 X HIZHEN
BRPL 7Y =7V HNORINEEEET A2EHEFibED
HTED, ZNo DGR BHIII L 2 AHEM 8 R
WX Nhi H-T, EMESRAHITRTH D7V F VUK
I OEAFN BEREZ A TH 5, SVfEIES
FRGBEBEVE Z X2 PLARTREMTH S Z LIRS N7z,
BoNZKROPT, Fui+ —¥OHEEFEEEEAR
IZDRNBZENG, ZOEMANLFICHET TS H%aHH
SR A D T TETDH 5.

E

AR ETHIIY20 T RE NV EE LT 2 2
b gD —WFRIRELEAN], SEONC CHEETE X F L S AR
FE2ETR - R IESBPI &SR U B

(3Z k)

1) HEER: FHOOREEH—T 2~ T 7 €= \Di
HI, fb2r& 9, 39, 475-481, 2001

2) SHEL MEZA——FF LV AL —F
(SOD) OFEMEMIEE:, Dojin News, 96, 1-6, 2000.



512X UKERDE T 3 EHERO LR

3) Ukeda, H., Hasegawa, Y., Ishii, T. and Sawamura, M.:
Inactivation of Cu,Zn-superoxide dismutase by intermediates
of Maillard reaction and glycolytic pathway and some sugars,
Biosci. Biotechnol. Biochem., 61, 2039-2042, 1997.

4) FRLvERE, FilZEsE, bk —, ZHEEZ, R IER:
BHIRERE K OE WOETEA - —FF L F 7=
* UIMEBROWNE, BRI, 49, 679-682, 2002.

5) Ukeda, H., Hasegawa, Y., Harada, Y. and Sawamura,
M.: Effect of carnosine and related compounds on the
inactivation of human Cu,Zn-superoxide dismutase by
modification of fructose and glycolaldehyde, Biosci.
Biotechnol. Biochem., 66, 36-43, 2002.

6) Song, H.-S., Ukeda, H. and Sawamura, M.:
Antioxidative activities of Citrus peel essential oils and
their components against linoleic acid oxidation, Food
Sci. Technol. Res., 7, 50-56, 2001.

7) Sawamura, M., Song, H.-S., Sagawa, K. and Ukeda,
H.: Characteristic aroma components of Tosa-buntan

(Citrus grandis Osbeck forma Tosa) fruit, Food Sci.

Technol. Res., 7, 45-49, 2001.

8) Choi, H.-S., Song, H.S., Ukeda, H. and Sawamura,
M.: Radical-scavenging activities of citrus essential oils
and their components: detection using 1,1-diphenyl-2-
picrylhydrazyl, J. Agric. Food Chem., 48, 4156-4161, 2000.

9) Ukeda, H., Kawana, D., Maeda, S. and Sawamura,
M.: Spectrophotometric assay for superoxide dismutase
based on the reduction of highly water-soluble
tetrazolium salts by xanthine-xanthine oxidase, Biosci.
Biotechnol. Biochem., 63, 485-488, 1999.

10) Kubo. I. And Kinst-Hori, I.: Tyrosinase inhibitory
activity of the olive oil flavor compounds, J. Agric. Food
Chem., 47, 4574-4578, 1999.

11) Shaklai, N., Garlick, R.I. and Bunn, H.F.: Nonenzymatic
glycosylation of human serum albumin alters its conformation
and function, J. Biol. Chem., 25, 3812-3817, 1984.

12) Koga, S., Nakano, M. and Tero-Kubota, S.: Generation
of superoxide during the enzymatic action of tyrosinase,

Arch. Biochem. Biophys., 292, 570-575, 1992.



NRE — & FR RS TR G RIS X P80 B6R
“T=nNTay” DB
EEVRTER G SRRt

LI S G

Aqueous dispersions of lyotropic liquid crystalline phases were prepared by high-pressure emulsification using
lipid mixtures, monoolein (MO) and oleic acid (OA), and emulsifier Pluronic F127 with changing their composition.
The size and internal structure of the prepared particles were characterized by dynamic light scattering and small-
angle X-ray scattering, respectively. In MO/F127/buffer system with 8 wt % F127 to MO, particles with a diameter
of ca.180 nm and including bicontinuous cubic phases (cubosomes) were formed. The lipid ratios strongly affected the
morphology of the internal structure of the particles. By increasing the weight fraction of OA in the lipid mixtures,
the internal structure transformed in the order of bicontinuous cubic-inverted hexagonal-inverted cubic.

BC NMR experiments with paramagnetic shift reagent showed that the signal of carbonyl carbon of oleic-1-"C
acid mixed in the cubosomes readily shifted to a lower magnetic field by addition of europium ion (Eu®"), indicating
high accessibility of the ion into the water channel inside the particles.

The cubosomes were stable in buffer, but collapsed in the presence of serum albumin or plasma. Gel filtration
experiments revealed that albumin has the ability to extracts MO from cubosomes and subsequently disintegrate the

particles.
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Formation of the Novel Dispersion System
“Liquid Crystalline Emulsion” with Lipid-
Polymer Surfactant Mixtures
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Graduate School of Pharmacetutical
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12X L 5 %A L TR 238 L, =% °C NMR Ml
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MO/OA/F127/buffer IRAIEDEGRRH (lipids/buffer =
10g/1, F127/lipids = 0 5L V' 8wt%) &, WeiAHD K %
INT IS SAXS /82 —V A 5272, Figure 112 MO:0A
BNENZN10:0. 5:5. 0:10 12F61F5 SAXS 7u774)L %
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U Fd3m HaE ORUKFD T13. OA DIz LD E— 2 24
PN B L7z, F=ZOFPIZ BT F127 JRE %8
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Figure 1 SAXS profiles of nondispersed MO/OA mixtures in

phosphate buffered saline with different weight ratios in the
presence and absence of F127.
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Figure 2 Mean diameter of particles prepared in MO/OA/F127/
buffer system with 8% F127 and different MO/OA ratios.
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Figure 3 SAXS profiles of MO/OA/F127/ buffer dispersed
system with 8% F127 and different MO/OA ratios.
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Hid A ON s /N S (I N NN /% Vo 111173 el = Gy g0 P N
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Figure 4 '*C NMR spectra of MO/'*C-OA/F127/buffer dis-

persed system with 8% F127 and 5% '°C-OA before and
after addition of shift reagent (Eu™).
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Figure 5 Schematic representation of nonlamellar liquid
crystalline phases. (a) Bicontinuous cubic phase of Pn3m,
(b) Im3m, (c) inverted hexagonal phase, and (d) inverted
micellar cubic phase of FA3m.
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In order to develop novel type of artificial vesicles which can regulate the release ability of entrapped
substances by light, four cinnamic acid-derived amphiphiles 1-4 were prepared, and their photoreactivity and
aggregation behavior in the solution, the aqueous dispersion, and the DPPC (L.-a-dipalmitoylphosphatidylcholi
ne) bilayer matrix were examined. Although 4-hexadecyloxycinnamic acid (3) was converted to the syn head to
head dimer in the DPPC bilayer matrix by irradiation at above 280 nm light with formation of cis isomer, the
corresponding 3-bromo-4-hexadecyloxycinnamic acid (4) dimerized without formation of the cis isomer. The
release of entrapped glucose from the vesicle composed of a 1:1 mixture of cinnamic acid-derived amphiphile 1
(or 2) and DPPC was suppressed by irradiation at above 280 nm light and the extent of suppression was much
larger in the case of 2.  The formation of cis isomer accelerated the leakage of the entrapped glucose. In
addition, the release of entrapped glucose from the vesicle containing 2 was accelerated by irradiation at 254

nm, which can convert the dimer to the monomer.
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F 2752312, 7 (5.00g, 23.3 mmol) . v Vi (4.84
g, 46.5 mmol)., ¥V YV 10 mL. XY YV 47HE AN,
100°C T 24 WRIINEA L 7=, JOGHE T 12, K 20 g — iR
20 mL S EA L7z il L z[fkZE AR L, Kiktkhiz
L7, XOICZOMkE s aa kL ATHHL, A5/
=L 6 FEfGE U CHEMR 2 1572, IR 4.5 g (74%).

'H-NMR (400MHz, d6-acetone) : & 7.91 (d, 1H,
J=2.2Hz, aromatic), 7.67 (dd, 1H, J= 8.4, 2.2 Hz,
aromatic), 7.58 (d, 1H, J= 16.1 Hz, CH=CH), 7.14 (d,
1H, J= 8.4 Hz, aromatic), 6.45 (d, 1H, J= 16.1 Hz,
CH=CH), 3.95 (s, 3H, ArOCHs).



X
C16H330-< >—\\ coo C16H33C))( @ COOH
CiH o.@_\\_ C16Ha30 \ '
16H33 coo COOH C16Ha304 )
X 9 N+Mea COOH
O-p-0"V
1 X=H 3 3:X=H 5: X=H
1 X=Br 4 : X=Br 6 : X=Br
BiER
COOH
Br, H,C, F\j 0 Br Br,

COOH N” °N
H

CH3O-©CHO

7

100°C,24h

Br,

Crelloc™ o@—\_ NaOH e
al
TBAB/ K,CO,  CHalCHehs \_COO(CHy)15CHs BOH 90 CHy(CHo)1s \
Acetone H,O / EtOH COOH
Reflux, 48 h 10 Reflux, 3 h .
H Br
HO! o CHS(CH2)150‘©—\\_COO
I ~_N*MegCdCl,
O—4—0 CHg(CHa)1s \
(CHgscc0C N B COO
NEts / THF DMAP / CH,Cl, O_P_O,\,N Meg
1,48 h nt,6d 2 o
Scheme 1

Anal. Found: H, 3.42; C, 46.43; Br,
C1HoBrOs: H, 3.53; C, 46.72; Br, 31.08.

30.97. Calcd. for

212 L&Y 9 DERK

bt 8 (234 g, 9.1lmmol) % I1F X7 5 2T A
N, Ar@RE2T-572%. Yr7uou X2 18mL # KIoE
NN A 7z, 2 IANZB AT R 0LIMYZ2uauxay
Wik) (18mL, 18mmol) Z A 7z, ik T 24 WK,
BOSVAIRIZA 10mL M A =B bh o KL LG L 2%, X
127K 40mL % B A CHEEfE T )L (100mL X2) THit L
7o RO NT-HKERE & SRR (100mL X 3) TyEH%.
NaOH K#E# (100mL) THEREZMA L7, ZOKEE
EMEARE TS U2tk KgETEEB T )L (100mL

X2) 1T U7z, EAKBER~ 2% > & TR L 7285,
I A SE T/ I LIRS A & 15 72,

& 1.97 ¢ (U 89%)

H-NMR (400 MHz, d6-acetone) : & 7.85 (d, 1H, J= 2.2 Hz,
aromatic), 7.59-7.50 (m, 2H, CH=CH, aromatic), 7.05 (d,
1H, J= 8.4 Hz, aromatic), 6.39 (d, 1H, J= 16.1 Hz, CH=CH).

213 {EEM10DERK

t&9 (1.30g, 5.35mmol). bt FI)L (6.53g, 21.4
mmol). K& H VU 7 4 (5.90g, 42.8mmol). fili #iL & O
tetrabutylammonium bromide (TBAB) % [+ Z27 5 X

IZAN, Ar B A T 572, ZORIDEEHIZT X Y 20

ml % Ar N7 ) VLN S INA 7=k, 48 IR INERE 5
U7z, Jamtc, At U 7=k & A 80 U Tk« 1572,

I 3.29g (INEE 89%)

mp 140-141 C .

'H-NMR (400 MHz, CDCls) : 8§ 7.75 (d, 1H, J= 2.2Hz,
7.56 (d, 1H, J= 16.1 Hz, CH=CH), 7.41 (dd, 1H,
J=84, 2.2 Hz, aromatic), 6.87 (d, 1H, J= 8.4 Hz, aromatic),
6.31 (d, 1H, J= 16.1Hz, CH=CH), 4.19 (t, 2H, J=6.6Hz,
ArCOOCH:R), 4.06 (t, 2H, J= 6.6 Hz, ArOCH:R), 1.85 (m,
2H), 1.75-1.21 (m, 54H), 0.89 (t, 6H, J= 6.8 Hz).

Anal. Found : H, 10.24; C, 70.79; Br, 11.68. Calcd. for
CaHnBrOs : H, 10.34; C, 71.17; Br, 11.55.

aromatic),

21.4 L& 4 DER

F 275 Z2ALAM 10 (3.30 g, 4.77 mmol) % Ak,
2.5 NKE LT Y o AKEWK 4 mL, T4/ —)L8mL %
MA T, 3 BFEINEGER L 72, ik, M U 2=k % 2
VITIUT 4 NA—TIRE[A\BL, K (4 mL) Lxx
= (4 mL) THHELE (AEEk 2.2 g /7 I 94%) .
Bohz[Ek 040 g 1210% HEEE (100 mL) ZhMA C.
sauaskis (100 mLX 3) 2kl EiT>72, 20D
AR & KRR~ 2" 3 > A TR L, WAL L7
(I EafElA) o

IR 0.32 g (I 84%)

mp 50-51 C
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H-NMR (400 MHz, CDCls/CDsOD = 4/1): § 7.73 (d,
1H, J= 2.2 Hz, aromatic), 7.42-7.34 (m, 2H, aromatic,
CH=CH), 6.85 (d, 1H, J= 8.4 Hz, aromatic), 6.57 (d, 1H,
J=16.1 Hz, CH=CH), 4.03 (t, 2H, J= 6.6 Hz, ArOCH:R),
1.82 (m, 2H, ArOCH:CH:R), 1.51-1.16 (m, 26H), 0.89 (t,
3H,J =6.8 Hz).

215 L&Y 20EK

TORIECALE 4 (5 ) T AKE) (49 mg, 0.10
mmol) & AN TAr EfEEZTH. PV ZFLT IV (90
uL. 0.64 mmol) . THF 4 mL #WA7%., Zh#% -78 C
WZWHIL TR Y AF LT EF Lo aT54 F (40 ul, 0.32
mmol) ZW-5< DA, ZOHEHRIZKEL, 51
48 MR L 7=, WAL L TR S M- & RIS,
L-a-ZY)+tuks277FY0La) Yy (GPC) (13 mg,
0.03 mmol), YAFLT7I /YT (DMAP) (13 mg,
0.10 mmol) M A. Ar EfRZIT\V, Yruaxxy 4
mL ZMACTHET6 HRMHIFL 7=, W2 EL TH
LN CREIR A CHCls ISR L. BE 4 A v 58t
DOWEX-50W %Gk 725 7 & (BB : CHCl) %3
FTZEIZkD CdEREL VY ZF LT I VAR A
THBLZB B AAE L2, RISV Ay s~
N5 T 4 — (BRVASE : CHCls/MeOH/H0=7/3/0 —
65/25/4) EAiTWV, AGREIKES72,

P17 mg (0H 50%)

FAB-MASS (m/z, %) : 1156 ([M*+1], 7), 184
(100). 'H-NMR (400MHz, CDCls/CDsOD): § 7.57
(m, 2H, aromatic), 7.40 (m, 2H, CH=CH), 7.27 (m,
2H, aromatic), 6.72 (m, 2H, aromatic), 6.15 (m, 2H,
CH=CH), 5.24 (m, 1H), 4.38 (m, 1H), 4.22 (m, 1H),
410 (m, 2H), 3.98 (m, 2H), 3.89 (m, 4H), 3.43 (m,
2H), 3.05 (s, 9H, N* (CHs) ), 1.73-1.07 (m, 56H), 0.71 (t,
6H, J=7.0 Hz).

Anal. Found: H, 8.09; C, 57.39; N, 1.27; Br, 12.84. Calcd. for
CssHosBr2NO1wP- 3H:0 : H, 8.33; C, 57.56; N, 1.16; Br, 13.20.

2.2 DPPC ZAFEHICH T 21LE9 3, 4 DRERIE

Pyrex BUGEAERE IS, WiBEMELAY 10 umol (3 : 3.89
mg, 4 : 4.67 mg). DPPC 10 pmol (7.34 mg) # Ah., 2
Tk LAEMNATER L, 3—2) =XKL -4 T
WIRAHE L 28, TV — 2 —NT—BRRERZR: X &,
FRERAS N IR A TEIR & 72, Z 202, Bk 2.0 mL
AMA. 80 CoOXRBHTMMwL., &L 5. Bz k-> T,
FRBRAE N EE D © RHE X 2725, 80 TOXKBHFT, 25 W
Fa—T7R8) = — 2 —&EFWT, 5 SRR (10 B
ON. 10 ¥ OFF DO# 0k L) 1SEE WIS L7z, Bun k.
Z DA HRICHEEMAK 4.0 mL 2MA T, 60mL &L, 2

DITECE % 9 DI 720 ZNENDOFELEIT Ar /3T
) YT TR ERE L 2%, Xe T (FE >280 nm)
THTERERIREST U 72, JeHagH %, TH-NMR (2 & D e
B DRIE %47 - 720

23 {t&¥1, 2/DPPCRENY I NVICE T 2ATY

e KB

L& 10 pmol (1 : 9.98 mg, 2 : 11.56 mg). DPPC10
umol (7.34 mg) % Pyrex MOIABEFIZAN, 7 oukL
LEMATHR Lz, B —42 ) —TINKL — & T4
F L7t TV — 4 —NT IR S, REBREN
BEICHIE AR X B 72, Z 202, 2L a— 2 KA (20
mM Tris-HC] Buffer, 300 mM #J)L2— 2, pH7.5) 2.0
ml Z 1A .80C OABH TR L k& 5 JENZ K > T,
FRERAE NEE D & HIEE X ¥ 21%. 80 COXKKBHP T, 25 W
Tu—T78Yy = — 4 —%HWT, 55 0EERN (10 B
ON.10 ¥ OFF O# 0 L ) IS E IS U 7z, 3 I,
A E 2 Sy L. —HIC Ar B AT TR >280 nm
OY¥eE 1 RS L 72, 2 DOV 2L EGRIE. 2O
FEMEFEL 72, TO%. SFHE 1ml 2, Ny T 7
— KA (20 mM Tris-HC] Buffer, 300 mM 2z 2 @ — X |
pH 7.5) ZUREERE LC, 7ILIE#® (Sephadex G-50, 2 g,
15X100 mm) L. XY 2L T 52 v 3 3.0 mL 2H87,
ZONY 7L % 25 COTEEM b TERE L. el
BT &z v 7Y v 7 U TR EE OJIE % 17 - 72,
VR E ORI SRR E A T T - 72 1Y,

3. BREZE

31 —HHEHERREHREEEEY 3, 4 DRI

L3, 4 LRIy raax gy a2 CEIEH(>280
nm) T3&. cis RANDBRMALB BT S5, KAGHGRTIE
WHIBT5 B _EIK5, 6 TN ZIERNICE A%, (LAY
SOME T, NFH T UIHE A FILFINE Z A 558
TR BCRTH RALISHETT Ly, RSEEERIZT
BZEIZKDR AL S Z LIFEE N, 3- T OEE
PR TIEXFLE TR BB TS, (LAY 3, 43
MATEINYZLEBR LGN EBDR5720T LAWY
3,4 - DPPC D L1 BANRVILAEHRELIL, HLKRFL T
FL YA v ENEAYE TR ABRFTER ATV, XV OLE
JERLTWBZ LR Lz, ZORANVIILORKIED
FERE Fig. LIRS, BURFENZ&IZ, LA 3 Tidk—
HIRIZMAT cis ROEKPEIEN/2DITH LT, TuE
BRI E L OMLAY 4 TlE cis REEIR TS Z LA WIEd
2N BAREGATONBIERDY 5T,

3.2 “SHEMERERRMEBEMEEM1, 2 DX REH
saaRl s B—Eikth ik, UV ZAXT Fuas{bs



100
3:DPPC=1:1

25 Irradiated at >280 nm light

dimer

Content (%)

Irradiation time/min

W1, 2 &3 T BILKIBOMEITARIE X zh, THNMR
MEWVWTRRE ZEFRIIMA T cis BPER L TWBZ LA
MRl L7z, S4EM% GPC IO MALDI-TOF MASS
EHOWTHHLEZEZ A, GPCTIREBIZHERED B
BEORFFFEICE — 2 2l . £7 MALDI-TOF

MASS T&. & 320 THW_ LIS ERB D74 *

Y= UMl hnh o7z, —H., KIHCRTIE,
UV 2X27 b o bAW 1, 2 & 412 " BALKIEANEST L
TWB Z EAVRE I NZ2H, ElRD L 38 Db AT
VHFE RO R S N, (LA 2 TIROBHSE%IZ UV 2
N7 PZEWTEBEREMANDY 7 85T 572, ZHhid
cis RDEFBEZ LD, . L& 2 TIEZD LS
BEZ AL £ & & B ITmAIIIGEE (295nm)
DY — 7 HHRRO PR IR LT RIS - T
AU EEMIOETBIKIBHET L TS Z Ehbh 5
7zo ALAP 1 TIE Z O AN I THEBRBIR A
NENZ ENL Y cis RDAER A XI5, i 1 [
W L7249 Y L% GPCIZE DLz 2 A, wWTh
LR & D SRR O R — o il X, R
HLRIELPHZ 5 TWB 2 Enbr -7, MALDI-TOF
MASS T& 71 ~EAROIFE# MR L 72, RO
198 % DPPC & D L1 IREXRY 7 L& HWTT - 7=
ZOEAITIIARDECR LRI, (LAY Tl cis RDAE
AR BTz, LAY 2 Tid cis RDOEBIZFED 6 h
BTz,

P Eo#R?» 6. SRS 1, 2 138
IZEW TR B LIS & cis RO RYEALAHEST
FTB5Z L. FASECRIZE TR FR B LRE & E
L. FRTEAT 2 Tl cis RNORMAL IR ER T & 7
W& D BLBRERNETIR 2 15 72,

33 “HEUHREMREHREEEEM 1, 2/DPPCES

Fig.1

100
75—
)
< 4:DPPC=1:1
et
c 50 . .
2 Irradiated at >280 nm light
c
0
O
25—
0 T T
0 20 40 60
Irradiation time/min
40
2:DPPC=1:1
30 Irradiated at >280 nm y
—_ light for 10 min . a A
Q A
Q
[%2]
Q
[&]
3
o 1:DPPC=1:1
kel
o ° DPPC o
& P e Q- €
1:8PPC=1:1
A A
i 2:DPPC=1:1
0 T T T
0 25 50 75 100
Time/h
Fig.2
N 7 IVOR BT

LA 1 & 50 2/DPPCIRAERY Z LN 6D )L
— 2 OFHEBROMER % Fig. 21217¢, 2/DPPC RAN
Y23 1/DPPC RANY 7 M HANFEH AR Z W T
ERbhr ot LAl KEBHTSZ LT, 2/DPPC
BARY I NZETRINO D I NRE RS IV EERT 5 2
EDIRE NIz, TONHHRGHZ X B EOZ L, HEGE
12k DPPC o 7HEh TR =y P2 EILL T
iR a4 MzhkbZEickbeELILNED, 2O &t
OG5 NED &0 FRIClEfr 5 Z L TlEA LD 2 4
MIhE->TWBZ ERbhr o7z, 2/DPPC IRANRY 7L
. IS K AW ORIR AR E N e 6, Sy
THITORIEA 1/DPPC IRANY 7 WA THET LR
TWZENEFELZOENS, ENRIEDFER»SHE Ik
572& 21 TD cis AANDEMAL S Z OREFITHEL T
WwaEiEbhs,
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PR R W R MR A A TR Ak L.
DEF TP TR 32, T uERALEATSZ
TR K AWM EDE B KRENZ &6, KIC
s BWEONHMIZX S 2/DPPCIRANRY 2 LIE» 5
ONEOFH BRI 21T > 72, ZOFER%E Fig. 3 12
R¥ . 2/DPPC JRANY 7 LIZIE >280 nm D% W
T5Z LTI EN B A, ZORANY 7 NITHEE
254 nm O E WG 2 LM OREIED 5Nz, ZD
e, Bip B PRONHEGHT & 2 N o it Il
WEELE Z ENHE &7,

4. % &

AR TR, gL =y 2 H T 2B LSO
JERISTE & o FIEPEE IS DWW TRES L 7z KRTHGRICZE
(f%i’éﬁﬁﬁ‘ﬁ?&éﬂ/\tk A S R R il LA

L&t 3, 4 TRIKTERIC BRI PEIT 2 2 &
Nbhhr o, *7’:? DPPC — 5yl Tid, Br HaEA

L7z 413 cis YL 2 PED IS RIS 2 0 25179 %
. 3T cis BHALEED ZEXRHENIZE 572, cis iR
DERIIIEDO R EAIZAR 5 Z 6, BriaEAL
{L&¥iZ. DPPC L DRANY ZILIZEB T 5 NaWF
HIENCE L 72 LA Th 5 Z EmgEhiz, &Iz, 8
RURE R i R B LA CTH B ATy F VL) ¥
PR 1, 2 OFBIBMEE — FIRZEENC D W TRET L 72,
BRI, EBL0MAME RIS E cis BMELA
EBITET T B Z EAMERR I Nz, KGER TORKIET
X Br A2 AL LAY 2 2 cis RAD R Z DT
I BIRIGDANET L TWB T Ehbhrst, IThb
DHRAT7 7FVNaY VikEk 1, 2 & DPPC & DRAN
VIO SOWNEYOWmINEERE L Z A, Br oD
BAZ K D RHESBIINS 5 Z &L kRSN & B
PEHIHIORI RS K ENWZ Enbh 57z, BritadEAL
&% 2 & DPPC & DAY 2L O il i %
Mt L7 & 2 A %R >280nm OYEHESHZ & 0 FH OB,
R 254nm ONHGHZ K DR OMEES BRI < h, R
B P ROICHEGHZ X 2 WA ORI L 7=,

(BE3CHR)
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Free fatty acids (FFFAs) in skin surface lipids function as a barrier to diseases caused by bacteria and keep
the surface acidity constant. In this study FFAs in human skin surface lipids were determined by HPLC with
electrochemical detection (HPLC-ECD). The electrochemical detection of FFAs was based on electrochemical
reduction of quinone, 2-methyl-1,4,-naphthoquinone (vitamin K3, VK3) in unbuffered solution. The HPLC-ECD system
was composed of a mobile phase of acetonitrile-ethanol (80:20), an ODS column, a sample injector, 6 mmol/L. VK3
solution containing 76 mmol/L. LiClOs which was mixed with eluate, and an electrochemical detector.

The peak heights for lauric, myristic, palmitic, palmitoleic, stearic, oleic, linoleic, linolenic, and arachidonic acids
at a detection potential of -415 mV vs. a saturated calomel electrode (SCE) showed a linear relation to acid amounts
in the range of 50-1600 pmol. FFAs from about 1 mg of skin surface lipids absorbed on oil absorbing paper 5 mm
x 5 mm in size were extracted with 200 pL. of ethanol-acetonitrile (20:80) to prepare the test solution, of which 20
ul. was injected on the ODS column. This method requires small sample amounts and the procedure is quite simple
without derivatization of FFAs, leading to a considerable reduction in analysis time. Since the lipid sample size was
very small for the analysis by the method, it is ease to investigate the distribution of FFFAs on a human face or scalp.
Determination of FFAs in skin surface lipids at 50 points on the head of a male volunteer was carried out and FFA
distribution on his face and scalp was mapped out. It has become apparent that oleic, linoleic, and palmitoleic acids are
distributed at relatively high concentrations on the forehead and nose, and that steric acid mainly distributed on the
cheeks.

The sampling using a piece of oil absorbing paper can be applied to a human subject with skin trouble, as well
as men and women of all ages. Furthermore, it is possible to determine the amounts of FFAs on human skin at
pathological sites such as acne. Thus, the present method should be very useful in the cosmetic and clinical fields.

MIEL L7220, 7X b Uty Uk EORBIAN

1. FT52070 BERECHLAEXAAHERETIALELLD

il

bt OGRS EEE (LUF, EEEIKT) v
ORI CE LN T b, FElEh oI, s
WA D) /S—=¥I2& 5 b )2 ) &) FOMAKSRIZ K
STHERENB Y, KIgIZIE, T4 OBELIRITIRRA & £ h,
FUAVEE ) —LlE, ) L VB PEAEERE R A,
TN VR, AU A VBICIZERE T P Y EREORKEIRIE
HAnd s LnbhTng2-9, £/, oT H ) Lk
NOFNZIZ/ LI F Vg, A L4 VD, S E (12
V) 1IN AR TR R 5 5 L nvbh T
WaS, Gk, v b R ObE TR O S EEE R IZ D0
TiE, HArzu~v s 5774 —=RENBRA HPLC 235
HENTOEH, Wih &R oOF SR AT - 72
LTt -oTRD, TD-HH3HELEOREE
R T 2 MR D 72, f6->T, KIEOFHETETIZ Y »
THEIICH LT IMADHELRHNENY, ZTh5D
i, REBEE AR 2 5720, Bl kom0 aE %

Effect of Indigenous Bacterium and
Cosmetics on the Kinetics of Free Fatty
Acids in Skin Surface Lipids

Akira Kotani

School of Pharmacy, Tokyo University of
Pharmacy and Life Science

RISHH - 7=,

FAILHIERRY) 7 4% &1 2-methyl-14-napthoquinone
(B2 3V Ks, VKs) OIFREMHAER TH ST 2/ —ILIEHK
BRI T B L, BLZES T L FIZF 7 VY OBRIC
ATEREABN, ZOWEE (o) PBOREICHEIT,Z &
WSzl (K1), 2612, ZOFEMERHL -8
SR - Sk 2 v~ 25 7 4+ — (HPLC-ECD)
AL, ZHUC KD, MRS, M hicE Eh bt
MR O SR E RS RETH B Z & A WS L7,

AWz Cld, Z® HPLC-ECD ZJ8H LT, & kg
Oz EERIAE O BYRE A MM T % 2 Sy Bk AN L, UH
8 50 T O Bz e vh o i B He 1 e D o3 Al & 2 ORI & B 5
PIZL0, X502, KEERHLT, HEigh oWk
Wil D= D% I L OB A JlE U, FRI§D 7% i3
3 FERMECTREER OB & 2 528 & MG L 72,

2. ¥ B&

2 -1 HPLC-ECD s KUBIEZRM

WEOMMENX %X 2 1284, Exfbemitidid, -
BWICS T v v —H =RV, SHEMICEIN S 0 X ILE
i (SCE), Wiz 27 v L 2 ZF— )L & Huv 7= =Bk
DB FELELEOEF VA 24y P EHWE, &
7 A1213, Tilld ODS # 7 4 LiChrospher 100 RP-18

_40_
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115 uAlcmz2

B
L
I

l | | ]
—900 —600 —300 0

EfL (mV vs. SCE)
M1 E£Z3XI2Ks (3.0mmol/L) DRIVEET T LA
(@), 0 mmol/L ; (b), 3.2mmol/L /NIVL FUBEEE T,
BITEEM BIEER, 38mmol/L LICIO4 DI &/ — LB
EAE®], 75y —h—K> ; SRBEE BAMIOXILE
#® (SCE) ; #i&R, H&if ; EERE, 5mV/s.

(250 mm X4.0 mmi.d., 5 um), FEEHHIZIETE =MV -
I & J —I)LDRAEEE (80:20), F /7 ViEWk!ZlE 6mmol/
L VK3 & 76mmol/L OMIERHE) Fo a5 7 =
MU - TR =L ORATEEE (80:20) & L7z, Jiid 1.1
mL/min, BHENIE, -415mV vs. SCE & L 7=,

2 -2 RKREOCERFESSIVHEAMBTROARSGE

R 2 3 7 N (21-25 %), &5 A (21-23 %) %
Wb & U7z, B2 K OV & i & F O Tk - 7214,
PARREBREANOILBE I K OB L VEB)IC & 5 RT 480,
4 IR 2 B HEEREGER AT L Wi D HC (OFK 100%, ~ v 27 &
77 8—=) &30 BB LT T, EiEE s S TR
U7z, WHLD MDA Z XX 5m X Smmé& L7z,

BeRE AR L 723D K& ~ 4 27 0 F 2 — T2 AR,
50umol/L D~ IL# Y Vg (C17:0, WIEHEWE) % &t
TP MY - x— LORAEE (80:20) FHNA,
30 MR BLAR U Ol EENR e A i L, BURHEWE & U 7=,
2095 20ul # HPLCIZHEAL, 7a~v b2 J A %187,
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The protection of the skin from ultraviolet rays is the urgent issue, because the harmful sun's rays increase recently.
However, there is no good and simple method for the evaluation of effects of ultraviolet rays on the skin. Then, I improved an
animal model using the hairless rats, that were breeding in Life Science Research Center, Josai University.

After irradiation with ultraviolet rays on the back of hairless rats, the skin was turned to reddish like sunburn with
passage of days. The skin color was recorded with a digital camera, and analyzed as the density by the NIH image software,
after the images were changed to gray. The skin color increased during 3 days, and after 4 days the skin was gradually
recovered from the lesion. Therefore, the degree of skin lesion was evaluated by measuring the skin color at 3rd day after

irradiation with ultraviolet rays.

Using this method I investigated the fundamental study on hairless rat skin lesion induced by ultraviolet lay. In conclusion
the skin lesion of hairless rat were different in each rat and the part of the back. Therefore, it is possible to evaluate the
protective or accelerated effect of the chemical against ultraviolet ray by comparing the right and left skin lesion after one
side treatment by the chemical. However, in cases of general administration of the chemical, we must statistically evaluate the

results with enough amount of rats.
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Skin Lesion by Ultraviolet Ray and
Chemicals on the Hairless Rats, and its
Protection
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B3R Eic 24 %, 50k 3 HHORBIZ & 5 X<
MWEHERAED, Ty POREIZES>TEHLTOE
HNEAT BDT, EDOREREGE NS 2T K > TEHlE
HAZEH BN D 5,

WA, SEOVRIRGH 2 DR & . B ORLIED 3% 12
Lo TIETE ZDNE S MNIZONTHETL 72, KEGHE
Ik BREOZELE LT, b b TIREML & s SRS
LTHIhBEEZLNS, Ty bOKEIZXT 2580
fEHE LT, EORIIARIEE 35 &, RIS A
U5 e LT, SErHofilaicxt 3 2 EEEHIZEL -
T, Milfan & k% il WE P i < . AU & EM
MEDOPFRPHZ 572 EZ 5N 5, FEHITEMULS
iz R O BRI A FLBE D SRE TR C & 5 & 5 R
#ALC, EERAMED 72, SO 72 ST OSSO 5
1 Fig.6 [T & 212, IRITHES & OFfigko —FIc K
B4 22 ER L7z, BB D EENEZ LIS AR
WA Ty b DS DOFBEEE ISR ERO TR DO fEE & i
—F L7z, TDTZ ELid, IR K 2 EE ORI E &
WML TDH 208, D LeBENEDLHIZED
BOPDOBFZEHWE ZERHKIZDTII RN EEZ
b5hb,

4.2 ERIEEREICKSIIHOERFE

5w N OB OB L TlE, [W—4&0F Tt %
HASH L CRAKDORE R 5 v MK > THRE 25O A
AREN-, BUEE, FEDOZ v &V, FW—%&FTo
Fha/RET25EDTRELIRSTOBN, INTY
FAKEW, ZZTRHR—DF v b &R, oS
I 2470 KBRS & i L 72, 7 v b OffiikIC & - T,
FIAOFENEL BB 2D, HAWVIHEL BHEDAEEN
s, B9 L 3 A CTE DAL &R & 5 7=,
ZOZ LR, AERZEDOATEL T v FDOIRER, Fliik &
IZK S TRAHMDEENENTEZLERL TS5,
SEHMRIC K DAL DO Z IR TR TR sl L &
MRLTW3S,

SRR L BATHIE 4 HFE T SR RIZ D 5~
6 HIZIZITHEEL ¢, BEOLVWRENAHELTL 3, Z
DZEN6, FEOSEMMC K BEET, FEOMIA 7
RAb=Y 2B LEZEE2RLTNS, SRIEEKRET
ZEMEL SN MO E RN ST X — & FlZIET R b —
VADEE S ESRETT A I EAMETH A,

RTEORRET 2 & L3 & AR T i3 2 0 Tid, ke
NARE L WHENFHEX =0T, [A—Hik TR 354
ERGE L, E Oy & OIS HUERR G Y il RE 2 & Ji X 7=,
Z OFER. RO & B O R ANTIZ E L KD
BEEZRTZENHE LR 572, BB, ISR
W s & ORGTH & 1T 5 L3l ohib b 72 0 28O, &

EHHEOIEAIT BRI [F — O #PH T3 & g4 % Z &
X0, Vit E A EOMREE TSN TELE
AbNh%,

4.3 *MXYLONHEBER

RIFAC. SEAMRD BRI R ED B 5 Z L 6. L3
AR TS 5 Z LIXWEETH 5 &0 e 2 0
7o M. EIMROERE IS 2 4FH 2 A HEE D 50
IR S AR A2 METT 254803, AR CTHRET %
DIXHEETH 5, JOHBOEAE L U X 538Uk, ks
53 hs, BiH, HEWE % & O % METT 55
AR E REEAT 0TI EL . £5RE5 L TRET
BZRNENDH B, TORFD0, EIERIIE TH 5 A
FEYLVEEFLENE L TCHRE L, X MFH L VT
I VEABHEDBRR L L THOW O A EMEME TH %
M, Fig. 8ITRT &I, flfAENS Z & TRBIEME
BT 2 Z i3T50, HEKCHREE S RS,
A o TREIRE T O 6 iz, Tz
K51 LORISZED2, MRS >TID LD &
RISHHIEZ 5 T2 D2, FHENIHW D9 khr o7z, £
FEYL T B MCBUATERTIRREICHETET S £ 7
=Vl EM b AR I3, T kL5 v Tk
A T =V HIBAEAE U 700 72 0 I O RS A i N T R R Pt
AWMU RN S B, BB,  FOKEORILE S /-
STRIRNANT VAT v b ORFEITRT 2K H5RE O 85
TERINBZZEMHBLZ, 20T L3RBTk 2
FTALAMOMMN 2 £ 1213 % < OB & O THE WL A 17
HZLIZKDHATRENRRIZ A B Z ENB L BN,

5 # #&

1. N7V ATy FEHOT, SEARBIRYE % & OhR
ERETTAEAE. BT v FOBEBORLERWES
ORFEMBE L, &9 —HITRIKRERMAL T, S5
ARG 2 2 L TREDTTHRETH %,

2. JGHBUEZL L 2RI TWEOBENIE. EBfkE L7
Ty b EEEED T v b E AR, AR A
FICHG L. 2RO E ORGP E 45 Z & T
HOTBETH B, 7277 L. Z OB ITEERSEIZ 12D DN
FTVFNRD B2, LR D Ty MIKFEIE. RO
Ty b EHWSEZENEE L1,

3. B DA T = VRS & B ELE S b ORREHL
B KIS CRM T % 2 TR & 5.

SE30K
1) Tani S, Noguchi M, Hosoda Y, Sugibayashi K, Morimoto
Y, : Characteristics of Spontaneous Erythema Appeared in

Hairless Rats. Exp. Anim. 47, 253 - 256, 1998.
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The klotho mouse is a novel presenile mouse strain developed by insertional mutagenesis. The homozygous mutant
klotho mice (KL™), which have a defect in klotho gene expression, present a short life span and a syndrome resembling human
aging. Skin atrophy and hair loss are observed in KL, in addition to pulmonary emphysema, arteriosclerosis, osteoporosis,

and ectopic calcifications.

The goal of the present study is to understand the pathogenesis of the skin changes observed in KL, and to develop
a new strategy to prevent the skin change during aging. We have generated some experimental tools for the study: (1)
Adenovirus has been generated, which expresses the mouse klotho cDNA, has been generated. (2) Two transgenic rat strains
have been established, which overexpress the klotho gene. Regarding the function of the klotho gene, we have shown that
apoptosis of the type II pneumocytes is much more frequently observed in the KL~ lung when compared with that in the wild-
type lung. Further study is now under progress to show the pathogenesis of the skin lesion in the klotho mutant mice, with

special reference to the apoptosis of the epidermal cells.

1. 1

FREDOEALHIEIE T 2 X b a Y — Ok g EE A RED —
DThD, FHOIEERE - 55 LHHET, BLIZERIC
B % klotho &) FiBLEET 2R L7z V. klotho X
T35 =K 14kDa T, B-glucosidase & 40% D7k E v
VAR TEREAE 3 WEAE I — N3 %, klotho i
T HRERBEYY 2 (LIT KL E5CH) 1%, FHa O,
FRAE(L, FFPEAIRIL, BRFRRE. MhiXURE, PeREE R e
DIEFAL. TR OWE, HExE e VELICH SN
55k a2 b FFINCRBIT 5, £E513axx ey —
WFZEHRIEA I O 55 9 o] (PR 10 7)) Bk . KL
B B ABEIOMXEERBET2ZL2 7T~9HAD
KL/-HliTix . Ba s -7 Y& SP-A BIZETDRBE S
LTW3Z &, AEIREDRIHMEF MG klotho BT %
WATZZLIZED., ZOAEKIZ X % DNA SKBEDIK T
EHIRILS 22 &9 #6220, KL7- 12k 5 &1L
RO PRI, S 2 13 U8 & 2 /A Rk
DOIEREREE 54 2% L HEHIL 72,

AZED HIIE. klotho 7 7 21231} % LMD F G
ZALO MBI A & 22 L. RSB PRIk AT
5Z2&LTHB,

il

Investigation on the Skin Change of the
aging model mouse "klotho".

Masahiko Kurabayashi

Second Department of Internal Medicine,
Gunma University School of Medicine

2. ¥ B

2.1 RIEAEBEOHRE

KL B XU¥AEM~ 2 (LT KL7) #HW3, Th
THOEE B, SISy FERET O, KE
CEREOMGE G A%, T OB L BT 5,

2.2 KL ORBNDTT/JAIVANY Z2—% R
7= klotho Bz FDBMEA
FTHE . klotho BIZ T 2RI ET7 T/ I9A VA%
T 5, 75/ 94 NARY X =27 ZD klotho ¥z
T (BEE K A1 YV EEDEED cDNA) #HlAaiATr,

2.3 klotho BiEFAREET v MIH T2 EBEE
D5

Hefii & UC. klotho R EFIFRBLT v b OREMT
%, K7y FDOROHPT, HEA klotho EIZTFTDFHENZ
WEEBZONDLREREIRT S, & 5ITHEA klotho B4 T2
BILCHhEEARTH 2K EZEN L. 2 OMIKFE T %%
Bl§ % Z &2k 5T, klotho BT ORBLED L WML %E
LELUTHHTE S L) REMHIT 5,

2.4 RHEFHROEERER

HINZ KL 3 KO KLY » 58T 5, ZREFhOMK
&k X OME AR LY L =05, fifasssEE 7L — b
& & HE%, ZHhiZ210% FBS MIDMEM ®5Hb % N A2 Chs
FEL. WAL 2 55385 5. 2 ORI 2 FIH L.
BIEOFERIZHN S,

2.5 MARICHBTBTRE—2 XOEMR
258D KL %5 KO KLY » 5 &Y L. 10%



Z{bk~ ™y X klotho (2 & T 3 REZEILDI&ET

A=) Y EHOCTEIEREL2Db5,57 7 4 Ay
%, ZOMliflEkE TACS™ 2 TdT-DAB In Situ Apoptosis
Detection Kit %\ T TUNEL #4945, X SiZfifgL
NLOBALA P L ZADHEIEE LTV v HFREET D,
FhENGMEO LR A2 KL/ & KL & THiKd 5%,

3.8 R

3.1 BEamBaEOHE

IR ERE A A T ERICH T S ER S S >
7eo KL= 32 b L ZISIEREIZHHINZ LBRSAIS N TEH
. KEEHNTEE 2RO E 5 2 TR AT
BAEBSET20EREEZ L o hi,

3.2 KL-DBRBNDTT/IAIVANY Z—%& R
7= klotho BInFDBFIEA
¥ ZD klotho BIn (EEMF XA V2 GLRRD
cDNA) #RBT 275/ 94N A &EEHLE, ZOTF
J 94 Z % CHO flifglc &g x ¥, Western blot %% H
W klotho BEEMRBIL T 5 Z & AR L 72,

3.3 klotho ElzFBEKEEZ v MIH T I ERE

EDiRET

klotho IR TMRHAEBLT v b 2 2 /G5 Z &N T
72o RT-PCR & AWM TiE, A klotho IR 113
Strainl IZ& W TEh- B -0 - BT, Strain2 1236 W TR
fiti + % - 0 - T, mRNA BBLZRD L (Figl), Bl
A klotho BIATIZBI L CTAHEEAIKRT S 5 A % 5]
L. REIT->T05,

3.4 FHFHROBERER

KL 55 &0 KL OB K OliA 5 R AMESE Ml 2 55 3%
L7z (primary culture)s L2 LAEDS, BEEDOZMHFIZEST
MO EEIRREIZIZEDENECEZE RSNz, Z
D78, KL HEROFMEFMNaE KLY HRO#EHES M
DN L AR IR T2 Z L IZNEETH D L H AN 7=,

3.5 HEKEICHTITHRN— ZOMER

3. AR U BB AN L ah 5722 & h b,
KL/~ Dt b ZALFIRZETER D X 71 = 2 L % #4557
OFEE LT, Mk (n vivo) #FW72)RRERNT 2175 Z
Tl 7z, FHEBIZ, MilcAabh 5 KELREIZK T 5
7R M= 2O G EBEL 2.

KL** & i U C KL~ Ofi¢id TUNEL @5
DESEICRD 5Nz (Fig.2), WA A2 6. B
MM T A e e ife e B 2 5 iz, LY vFEGY
@EEMEMNEIZ KL TId» 67z, KLY TlkdEhic
ko7 (Figd).

4. £ &

AiffreatEd T ETEELY - L LS (1) vV
2 klotho {51 (BEGHE F X 4 ¥ 2 &8 4EKD cDNA) %
KRBT BT7T /) IANA, (2) klotho BIET & HEZ 3B
$57y bORM, 2MELTHIENTE, ThoDY
—Lid. KL7- 12388 b N 5 R E L kg o8 . B2 T
kg D, BEERED L M EIZA SN B ZELORREIC
klotho #IZ TN ED X H TG LTV 22 EMEHT 25 A
TIEFICHEETHD, 5HIN6DY — L EHOITE
TTH>PETH %,

— 5 M EERFE Ok & LT L 2 KL B LU
KL %R AIEREBE OB, & 5 WIdFE~ Y 2 h

FOBED
WM R

Strain 1 "= s e - 0

Strain2 = == 5 B .

Fig.1 klotho Bz FBRIFERZ v bOFH, 2RHETEA

klotho SBIZFDHBHRH 5h % (KH. RT-PCR %)

Fig2 KLY OBfiTld. TEAHREEEMIEO 7R — X558
Hoh3 (2:8E. TUNEL £&),

Fig.3 KL” OFiTlR. ALY L FLEBEMIEIE0 515 (5188),



5 ORHMEFHIOEEE (primary culture) FEERIX, K&
ERLHEEBRRAL UTHREL kb 572, TDRDFEHSIL.
KL~ 128\ Tl 5UE & B2 RS O 25 - BT A0 6 h
B2ZEIZHERHL, Thbicl§5EE LTTH b —
VIANET B EWINFE T, ThE TOMG»
5. KL~ Ok 353 TR o 7 4 b
— U ANEHEIZRD ENE Z RS E 5T Sk,
KL DR EH B2 7R — 2 205 %L <
WS PETH D, KFEBRGEHE O —~DDMHEE LT, klotho i
BZFHRT R b= 20MHIE 7T L CEBOEEHHI LT
WBAREMEABR LT ZEIZLTW 5,
INFETOMINZE 5T, klotho v ZIINANED X
FLZIZHT AROHPERETH D ZENHE 2 E K> TWH
%, klotho BIAT~T BRI~ Y A%, 4 TIEMiUE %
FERE L 22 WvAY, N EFMREZEC T V4~ 4 v VNigE
IR L CEHEL LR 0, S~ ) Vv HPEGEDHER
2 51 klotho ¥ 7 Z DJifi i AR~ 7 212 N TRE(L 2 -
VABR FICd B Z EWRIE Iz, KEIENA»E D2
FLZICHEES S ST 2 THHZ b, Kvy
ZiZA 65 M EICHEMIL 2SR (R EL) o

HIERA XL HHTZZ L0, 22X baY -l K
KEE LTS EDERFEL TS,

(ZE )

1) Kuro-o M, Matsumura Y, Aizawa H, et al. : Mutation
of the mouse klotho gene leads to a syndrome resembling
ageing. Nature. 390: 45-51,1997.

2) Suga T, Kurabayashi M, Sando Y, et al. : Disruption
of the klotho gene causes pulmonary emphysema in mice.
Defect in maintenance of pulmonary integrity during
postnatal life. Am J Respir Cell Mol Biol. 22: 26-
33,2000.

3) HEER, FHEER, IEE, 1E2 : klotho BIA
TR O FENZ B 5 L T A e H 5. HIE
Wik 37 (BETIS) :253, 1999.

4) Maeno Y, Suga T, Sando Y, et al. : The heterozygous
klotho mice develop pulmonary emphysema after
exposure to cigarette smoke and intratracheal
instillation of bleomycin. Am J Respir Crit Care Med.
159: A447, 1999.
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Sonic hedgehog (Shh) regulates the principal processes in many developmental stages including the epithelial-mesenchymal
interaction. The extraordinary acceleration of signaling by Shh is responsible for the development of human basal cell
carcinomas and trichoepitheliomas; they might originate from the very immature keratinocytes including the stem cells. We
tried to utilize the mitogenic effect of Shh to accelerate the formation of cultured epithelium, which is already used in the
medical field practically. To this end, we transfected shh ¢cDNA into a Swiss-3T3 cell line, widely used as a feeder for
keratinocytes, and established a Shh expressing cell line. The lethally irradiated Shh expressing feeder cells remarkably
accelerated the growth of keratinocyte colonies obtained from the human neonatal foreskin, and the formation of well-
stratified cultured epithelium, which is rich in immature small keratinocytes, expressing cytokeratin 14. This acceleration
was suppressed by the addition of cyclopamine, a specific inhibitor of Shh signaling. These data indicate that the Shh is a
promising mitogen to improve the technology for cultured epithelium formation.

1. &

ANESNKINT T 7 F 7 34 P BEIRT S EEICKDED
TS, ZOFEOEI AR E N - S5 - DBy FRE -
TR IR & R8T 5 L CEELATH#H-> T3,
O &K S ITHE L EH & S Rk I IS E O R
BNER > TOEPHEREEIZED ZORENLDbNIS &
A iSE OHMEFF A EIZE 5 .

R R AR T K 2 e IO PEY T &
%, 1970 4FfRIZ Green féi1: 513 Swiss-3T3 fifiaz 7 1 —
s —Hifge UTHRIH4 % Z & T b & A e i B
Zavbu— L, BEATRKEFRT S IR
72V, Z OFANE KGR B OIGEITA L B & kD %
NHTWB2, BUETIEARYF v —EV X ANERIZKD
[RIFEREAE ] DB R R A i & L TG S T 225,
THAR) 24255 % VT HE & 4 5 RIS RA RS 3 2R e 2 it - it
F69 2 ARG BRI BT 2 Il 42 K 0 RS 5 2
ENEETH 5,

hedgehog IR TFEMEY 2 U ¥ a NN TICRERE %
GlERIIERBET & UTHE S zh, HILFTIE
sonic hedgehog * indian hedgehog - desert hedgehog @ 3
FEAMHFEEE T & LTHE SN TWn33, 209 b5 sonic
hedgehog BIa T4 (Shh) (XIHFLIHOFAEIZ BT
FOFIREIE 5 ETEREIRD > 7 F LR 1 & U THE
BE#E NS> TOhE Z e TWE, BILFMIIE

il

A new technology for cultured skin
formation using developmental molecular
mechanism

Toshiro Sugiyama, Takashi Kameda
%

Department of Biochemistry Akita
University School of Medicine

Hedgehog & V' /7SZ /7)) 4~ F & LT Patched &5 i
LY 74 =126 5 Z &£ T Smoothened & 15 FIDJsE
EIAN ORI MR E MR EK - Gli & 7T U 72 E(E 1 D
RERENFEINL EEL SN TS,

WA, B b OFRBEFLEHITE A AR B eE S DAL
FF VA PELLIZEE L SN LG TIEEBE T
patched-1 IZEEMBELC TWBZ WG SN, F728(xH
TR & 72 T2 5 Hedgehog ¥ 7 F LR % A%
FUCIEMAL T2 2812k, ZhoDBRAEBFKETESZ
ERFE IR TWEY, ZhoDHE X Hedgehog # V7%
DB &S LTy 7 F IOARE DR BRI O BRI d
THEHBELZREHZHS TWEZ L E2RBT S, KTk
B ZD&S hEHE T FF /A MMIE) 5 Hedgehog &
73V SROEPER % BB R AR RGBT 2 2 L2 H
8L 7=,

2. £ B

21 # K3

Swiss-3T3 Mg (JCRB no. 9019 from HSRRB, Osaka,
Japan) W ONTE(ETEA Swiss-3T3 Mz & T 10% D™
VIRRIME A 72 4 Xy 28Z MEM K5I TR & %
115 720 MRRRGFEIZI30.05% M) 7> 2 & 0.02% EDTA
A 72 PBS MW7z, Swiss-3T3 fiffald s v — kL&
NTWEWHITER TS 3 20BN LNy 2 7T v F &
A2 72RO 72012 A3 5F 794 MR LU TR
T4 —=F=shRERTra—-2 (Va2 —2n055 LT nob
cell &FFiD) AEIRL /-, FEBICHW - P FrA R EEH
X775 %4 ME4ETKE Cell Applications, Inc. &0
MEA L7z, BfSHERR%,. 4 v e by vitor s 5
A4 PESFERIET 2 HNE EIRIERS 3R 4 47 o 2o BRI R 5
REAF IR 72,



22 ShhEI|ANY 2 —DEREBTEFEA

=% b 1 ® sonic hedgehog 35T ¢cDNA (/V—/3— F K
¥ Tabin itk 053 5) 220y 7y 7 OERMNH
FBIR 2 4 — pEGFP-N1 IZflAA A Shh FEHHAN 2 4 —
pSHH #AEBIL 72, AN & — ZHAAA AT Y « %
T AV VIZKBERVPAUBETH 5, KA i1Eno5 cell ND
pShhRZ Z—DEA (f v btar i)V K7 2223
VITI A%y bEMH) LV xT 4>y (400 pg / wl)
12k 2ERATV, ShhEAEZREMNICREBT S 7 4 — 4
— ik (no.5-Shh) %37 L7z, Shh EEDFKBUZ Y ¥
& 7)) L0 Shh Hitk (H-160) ZH\WA=w T 247
7y RIS THERR L 72,

2.3 IEERKRIER

7 4 — & — IO BT 100 721213 A v~ — Rk
EH Wz, BEEITIYIL Yy MZETHML 72 nob £
7213 no.5-Shh ML= LT 70 Gy DRt #17 57205
MY TV A X EFF 60mm KEEEMLY 72 D 4 X105 D #|
B OB L 72, 12-24 R R IC RS B R AR B (10
% 7 LRV - 1.8X10°* M7 F=>-05ug/ mé7 ¥4
AP VIX1070M TV F#HH - 10ng/ml EGF - 2X10-
M P E=FH A=V EELALNy TWE MEM £%
M) ICESMb AL, MEREAK A YV REF T F
A MiE 60 mREELH 72 H 5000-20000 Mifd (ot ik
FHE) ARRAE L 7=, B 2 [l DX — 2 T - 77,

24 FSF/ Y4 2O —DFELIEREREDOHE
el n) iy

FI7F %4 bau=—OYEEITREILE AL~ ) VI
ELt%, v—4F A LG (1 % Rhodamin B, 1%
Nile Blue) %M\ TIr- 7z, K5 O MR 0 AT
D7=HITiE, BERLET 4 23— X2V TREILX D
FIEE X 7SR~ ) VEE RV ST 7 4 VY EAE
B 7z, HE JL@AFONT/NA F X2 4Oy 4 o 5 F v
14 itk % FO 72 IE 5L K B IR HT 247 - 72,

3. # X

31 ShhEHE7 « — 4 —#Ha%kDHIILE ShhEIETF
FEEYDFITER

Shh B TFPEMIOr 5 F 7 %4 b B ERN T EE R
THBICBNCERHTRETH 5 52 650, BUFE
FTOEZ A4 A > 72 Shh il s Vs & A
FFrZ L3N CTH B, e bR TF
P A P AOEER Z Shh BHAN 2 4 — 0 A ffao »
MEEFFERT RN R REH TORLENRRKE N, T
O OREE YT 2 7200 12 4 13 L Rl D338 05
FREMEEIZT 4 =& =il LTUAS HOER T3

Swiss-3T3 Mg~ Shh HILEA T 2#EAT 5 Z & &5t
L7 (1A, ABETIEShh BT 4 — 2 —flifae r 5
F ¥4 b EIEEET AL THRS L Shh & VST ED
fEATRRIC 2 % LItk X B, £ 5F /44 FAK
DBIZTWEIIIT DV oMlllas Atz & OfaklE K
WwWeHlisEh s,

Swiss-3T3 &7 v — L X 7-MlgkkTld =0, 7
4 =X =MD ISy 275 v FERiA DDA
FFI)HA MANDT 4 —F 4 VIR ETEEEC Swiss-3T3
Hisk 7 o — U ALHIIERE (no.5 cell) %K L7z GEIZE
W), Shh RBIAFED 7280, FKAIECMV 70 E— 412k
D=7 ) shh mRFNA Z%8lL. G418 12 & % fflatko
BIRAZTBEL §ARHBL TS 2 3 F p-Shh 28 L 7=, )
KT 227 2 VFEIZED no5 celllZp-Shh 75 23 F &
AR, G418 12 &k BB IREIT - 720 EIRL -Milakkic B
7% Shh &# V32 BOFB AT Shh & ¥ 37 Btk % H
Wy TZAZYTuy bEIZXDBRE L~ (XI1B), Shh
5 S BIT AR H AR T N oKl (Shh-N)
& C KWk (Shh-C) (Z7HEd %, fEFH L 2= Puiki3ERING
P& RO NRKWH ICRRITH D, p-Shh EAMIEIC &
J% =7 k) ® Shh-N (23kD) OREA R X iz, 4
13 Z OMIFEE % no.5-Shh & 4413 72, No.5-Shh (3D

Swiss-3T3 cell

shh gene
introduction
Shh expressing v -ray

feeder cell @ irradiation
co-culture

O/
Keratinocyte @ : d ‘

control

Acceleration
of
keratinocyte growth

- Shh

1 1A ARFEROBZR Swiss-3T3 #if2(C Shh FIFi&E
EFEBALBRT « -2 —&1FRT %,

B Shh #IBNX7 2 —-DBAIC L B Swiss-3T3 kI H (T
% Shh & >INV EDFHA,



BEBEDOHT A DX L&A L ZATIEEER

control

Shh

2 HEHRERSTIC £ B no.5 & 5 UIC no.5-Shh#lifED 7 + — & —

ko

no.5 IZJERE - Bl L ML T B (X2 - F— 2 HK) .,
TSR ARG 2 (T bR & & SRR AL - SRR RAL ASEE
Sh, Rifke7 4 —&—Milge LTHRHTEETH S & HE 2
shz (X2),

32 EBEXRBROEIEICETS ShhFEET +—45—#

ROER%

K413 Shh XBL7 4 — & —filao A Y% ifEsE 4 5 7
Wiz MRk s 55 7 A4 N ERO R AR5
BR&AT - 720 BAHRIEGHZ &0 7 4 — % — (b L 72 no.5 Ml
ia7s & N no.5-Shh g 7 57 7 %4 b A dkis L 1
WZ L2, BRERTOIT=—-OEELIKL (X
3)e FIF /A NMERR LEH TIREE A 22RO L
Mo, 2 - 3EHTIEShh BH 7 + — 4 —#ifae D
HIERIZBWTHHE AR 9F /%4 b 20 = — ORGEILE
BB I N, BB T IO TUREDORWT 75 7 94
PaOZ— AL LEZAShh BT 4 — &4 —#lifa L
OHEFET, 2V Pu— L TIREE A BRI 0k
YA ZDr T F )34 ORI GRS B S h e (X
4), P EORHRPEEC Shh OEFMERIZ X5 8 D2 %

B B72912 Shh DY 7 FIURER & @D H DOm0 F
BYECHIRIT 204 2 a8 VAW ER A T2 T
AShhRBL7 4 —&—12&k B0 5F 744 HERTER
PA o8I VKD EEFICHRlE Nz (XI5), Shh ¥
Bl7 4 — & —fila s o TEEU 7= R538 R 2 fL L
IZIERT L 72 & Z ASEESHIIRE 12 EERE U 7= fRE Ok A3 72
wohre (X6), ThsOfMafE I mEREIzkD, £
T SF )AL VDY —H—THBHA N r 7+ 14
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Metallothionein has been known as one of photoprotection proteins. Effective inducers of metallo-

thionein are needed for protection of skin from UVB-solar radiation. We have performed a search for

non-metallic substances which activate metallothionein gene expression. Hinokitiol, an extract of steam

distillation of the root or trunk of Japanese cypress, was found to activate the metallothionein promoter.

The results of our study for elucidation of the mechanism of induction of metallothionein synthesis by

hinokitiol suggest that hinokitiol activates MTF-1, a transcriptional factor, through mobilization of zinc,

an activator of MTF-1, from medium to cells.
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Induction of synthesis of metallothionein,
a photoprotection protein, by hinokitiol

Akira Naganuma

Graduate School of Pharmaceutical Sciences,
Tohoku University
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Figure 1 Effects of hinokitiol or ZnCI2 on b-galactosidase
ac tivity and cell survival in L13-17 cells.

L13-17 cells (1x10* cells) were incubated for 24h in medium
containing various concentrations hinokitiol (HT) or ZnCla.
Then B-galactosidease activity (l) and cell survaival (O)
were determined. Values are the means = SD from 4 sam-
ples. The results were confirmed three separate experiments.
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Firure 2 Effects of ZnCl2 on B-galactosidase avtivity and cell survival in hinokitiol-treated L13-17 cells.

L13-17 cells (1X10* cells) were incubated for 24 h

in medium containing various concentrations of hinokitiol (HT)

with ZnClz. Then B-galactosidase activity () and cell survaival (O) were determined. Values are the means = SD

from 4 samples. The results were confirmed three sepa

rate experiments.
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Microphthalmia-associated transcription factor (MITE) consists of many isoforms that differ at their N-termini
but share a basic helix-loop-helix and leucine-zipper (bHLLH-1.Z) structure. Among the isoforms, melanocyte-specific
MITF (MITF-M) is of particular interest, because expression of MITF-M is under the regulation of the melanocyte-
specific promoter (M promoter) of the MITF gene, and transcription from the M promoter is induced by Wnt signals
through a nuclear mediator, lymphoid-enhancing factor 1 (LEF-1). Wnt, a group of secretory signaling molecule, evokes
a signal to regulate the melanocyte differentiation. The binding of Wnt to its receptor Frizzled leads to inactivation
of glycogen synthase kinase-3 (GSK3p), followed by the accumulation of B-catenin and its translocation to nucleus.
LEF-1/TCF transcription factors can bind to the B-catenin, and the formed complexes transactivate the target genes.
Recently, we have shown that functional cooperation of MITF-M with LEF-1 could lead to transcriptional activation
of the M promoter and the dopachrome tautomerase (DCT) gene, an early melanoblast marker. The bHLH-1.Z region
of MITF-M is responsible for the physical interaction with LEF-1, and B-catenin is required for the collaboration
between LEF-1 and MITF-M. Importantly, MITF-M could function as a non-DNA-binding cofactor for LEF-1.
These results suggest that MITEF-M may function as a self-regulator of its own expression to maintain a threshold
level of MITEF-M at a certain sensitive stage of melanocyte development, which could account for dominant inheritance
of Waardenburg syndrome type 2 (WS2) that is characterized by deafness and hypopigmentation due to lack of
melanocytes in the inner ear and skin. MITF-M therefore plays dual roles in the Wnt signaling pathway; MITF-M

represents a downstream target and a nuclear mediator of Wnt signals in melanocytes.
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Role of Wnt signaling in the regulation of
melanin biosynthesis
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Department of Molecular Biology and
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BEL., M T2FV Y (mF YV 1D) ONEEREL
72 (K1), iz bfae~ Y 24§51 5 MITF-D
mRNA OB A 7 —HF v 7 a -y bEICX DR L 7=,
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2:2 M7OE—2—REEMINICELDI N H—DRE
MITF-M 2 #8842 x5/ —<fifgics 35 M FaE
— & — BB AT FH O EZF O— IR RBRAIC KD, =
YNV —EBEHR L, MDE 2[FELAZ Y, X512, MDE
DOBEREE TS L, B4 V8o 2R L 72,

2+ 3 MITF O#EERHEFDESRE
DCT 7'u & — & — RN FH OBl A &5 T & O— Y
HRBEIZED, MITF-M & LEF-1 OMHESEHE @ L.

Deletion in Mitf™™W

1A 1H 1D 1B

BI595 2L AV MR LTz, Tag [F DR EAZEHFHL
L. pull-down {E& RIEFEEIZEKD in vivo TOFEE % iR
L7z,

24 cAMP>JFILEWNtJF IO OX b —
9 DRI
L gERIZ X D, DCTEIZ T O CRE FH{LLE S 23,
MITF-M & LEF-1 OMHEAEHIC & 28 bicwEL 2 &
ALz (X2A) 5, 227, DCT #{nT® CRE JHEPA

Insertion in MitfoW

M 2 3|4 5 6 7 8 9

—RERT

B1b

MITF-A

MITF-H

MITF-D

MITF-B

MITF-M

M1 MITF&EFE MTF 71V 74— LOERE
BOEAIEZ T EDI-RTHIXYERE. AVEBAIE 5 $2 01 3 OFFIRBEHERT, T¥V 2~
QRITRTDTAYV I+ —LIZHBTCH D, 4BOMITFT7AYV T+ —LDONKEIFXFVLINERLE, ITF
V1B ® 3 D B1b $Ei5IE . MITF-A mRNA & EDERDIRICHE2 Tx V& LTHFIHEZNZ MT7OE—& —
(XY 1M OEERBADLER) E4T7 /34 MERBICHEET 2, bw ¥ 7 XDARDNATFEATE rw v
ZTR 5N % DNA RKFEEICHE T 2L HRT . BEDORKBERIZIE.M 7AOE—42—-DI > /N>H— (MDE)
PEET B,

A DctiBGFDIEEFHEEE B MITREEGEFDEREFHEHE
Wnt >0+ wWnt 5>

3-catenin

- )
m DctiBILF MITFIE{GF

CRE-like
binding

Z N\
TGAGGTCA

(CRE-like)

CATGTG

2 MITF & LEF-1 OMEEMERIC & 2 &5 5RE
A. DCT Bz FO&EEREEE, DCT 7O0F— 42 —$EFKICIE. MITF EAEfI. LEF-1 #&886I. KU CRE 1L
BEOID1EET 2. CREFELEIICIER T I 2NV EZRBATH 3,
B.M7O0E—42—0&EREFEE, MITFEEZFOM7OE—2 —EIF#EXHIRT. MTAOE—2—I(21F
LEF-1 &8 & CRE 37772 T % . MITF DFEEEBALIEFEL B L,
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IZ&koTE, B AY L AZ VBT EAT TR TS,

2:5 MITF-M &3 M 7OF—4%—0HCHIEH
BORER

B e T O — KR BEMN TI1d. MITF-M i3 LEF-1
&M 7ueE— 4 —OlEU b EET 5 9, LirL.,
[ FEIK 2 1E MITF-M OfEAEBAIZFAEL 2 (KI2B).
& 5T, LEF-1 241 L7z MITF-M |2 & % KAIO# M
LR DLEEARIE X I, 2D THAE AW S 12T 5,

3. % R

31 |74V 7+—L MITF-D DRE

RPE &iafile CHRBLX 5 MITF-D & #i7-1Z[A% L
7= (X1) 2, MITF-D OFIFRBIE Met & FWRO T F Y
Y 1BIZfiET 5, MITF-D mRNA OIERIERAEIZ — F
Vv1DIckha—-Fah3,

3:2 M7OE—42—OLH{EI>/N\>Y— MDE DFIE
M 7'uE— 4 —OREMITIZELD, =TV 1M E
WA 14kb i Ny ¥ — MDE #REL72Z (X1) ¥,
MDE (2132 2D SOX10 fEGMAUAFAEL, TNV H
—HBRICETH 5, FHE, SOX101Z MDE IZfEFH L T,
M7 aE—%—%&EHILL, X612, Mitf£R~w 2
T % red-eyed white (rw) D& EHEESKRIZARIR, /NRER,
AR TAERTS Y, ZOAEIIFY YV 1IH 5V
V1D, RUZ*Y V1B E2EL DNABRORETH %
(K1) 9, X57T, rw <2 AiF MITF-A % & Blb filk
EROTRTOT7A Y T+ —2&KRET 3, X612, AE
HERET2Z2L25, MITF-MOREEERELTWEZ &
AR END, FEEE rw v XA TiE. MDE BAREL T
5ZEEMHENIZLEEY,

N6 DFERIE Pigment Cell Research iglZ 7 & 2,
2002 FORETHm L HE=ZH Lz Ok 13),

3:3 Wnt Y JFHIVEEFRDEREAFEL TDH MITF
MITF-M %' Wnt ¥ FMEEROIEER T LEF-1 &1
FENAEHLTAZ ), T2 v —H—T&H5 DCT @51
TOE—2—%EM LT B Z LA BRLE Y, ZOEMIZIE,
LEF-1&HiCB- 7= eB53% (IX2A)., b MG
HalZ#61) 5 two-hybrid & Pifk & v 72 pull-down AT
12k, MITF ® bHLH-LZ {34 LEF-1 &M AAEH$ 5
ZEEHLMIL, &KoTo MITF-M & Wnt & & FIU5
SJOMKIK T TéH 5, MITF 12 DNA & DfEA DA MHEIZE
Ho5F LEF-10ar7sFx—a2—L L CHRET 5,

bHLH-LZ f513¢XTD MITF 74 V 7 + — 4124k
THO, MITF-AKEDT74 Y 7+—24% LEF-1 LA

fEH-$ %5, ¥h&bb, MITF i Wnt ¥ 7 FIUEERD
MERRIR 7 & L TO®REIGIHS Z EAVRIE XD, ZDORER,
Wnt V27 FIUSHE A M W TR RE SN b H 4
5h3%, —f. LEF-1 773V —I2& %% TCF-112 MITF
ERAEAER LAWY, KoT, Wt P27 FIIEERIRIZ B
% LEF-1 & TCF 1 & DOBRERNZERDBIHS 1Tk 57z,

3:4 Wnt>JFHIVRERE cCAMP > T FIVRER
OY7OX~=%
¢AMP & Wnt ¥ 212Xk % DCT 70 & — & — Ok
ftizid, £5ED cAMP-response element (CRE) ZHEMAEA
AR5 % 23, A1) CREB 13 Z OB IZA5E L 28 s),
Wnt ¥ 7 FIEERE cAMP ¥ 7 FIUEERD 7 0 X b
— s OuEEER RIS (X2A),

3:5 MITFIZED M 7OF—4—0HEDEMLEE
WS2 OFRIEIX MITF-M O®AE (haploinsufficiency)
IZkBEEZONDZN. T ORIEBEIIAHTD - 72,
MITF &2, LEF-14/TLTM 7u®—4— (A&
27) DEGEEET 2 HEAEMS2ICLE (K2B) 14).
ZOWA. MITFIZM 70 € — & — 2845 2 BB
W, T&bBH, DNA L OFEAIZED 59 MITF i3 LEF-1
DAT I FR—F—L L THRELGS., KoT, RAEBM
TR MITF-M ORBE LM TE 5 LH5L 6N 5,

3.6 RPEICH(TS OTX2 DIRE

RPE $/Bi7% - Ak % 4 0 R 3R MIRa s i & 56 2 3
BE-UHT20A%8569. 0 F TV YOMERKSTh
% 11- ¥ A2 - vFF— &AL G5, 20
& 912, RPE 3 HIMla DOBREMERFICHTH B, F 72,
RPEWE X T =V EKEWI HMUEEAHS, 25 =V&
BRD3DODMEHK (FavF—+, TRPL. DCT) %¥H
T 5%, RPEIZMFET S A 5= VIZHHMAEICERTH 5
20 T, HAROEIE 2 MRIZE 5§ %, KGR
T OTX2 2 RPE Ff M DCT 7 u € — % — &G4
5T EEFL 1819,
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BOEDFEAT = LI2& D X2 57 =123 2 OB
. EADZHO X X E LM AESL L s, X
512, @l L S EDRAEIC BT, HICHETEA X
TENTINEVI DT TIREL, ZOREDBE S EEM
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PEZ T D DTIE RN, FEE, KEOELDOIED—DT
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L. RMIZ AT ) =< HWEIMLTW5, A T7=VDFk
FEREIZERIMRIC R T B P T b % 23, bkA D %
JERRIZE A T =V OROMEN BT 5. £72. MEIfES
FEOIRIZIE, Bax T /%4 FOMIEEIC & 5 5% %
EOWRENEZ 6N, LirL, BIFEHTEAT /¥4 b
DORERERIEIA T 2354 E R ENTEBD, A7 /%4 LD
Gl - AEAFICIIRERE 2 5 N T & 2 K 0 & B s IR R
PEET B, AR, 2T 734 F DO5b & BEREHERRIC
EERWEER T Wnt ISR E N T30 THD, T A

PaY -t S THERMR AR T 2, $45bb, k4
IS 2IZF B Wnt & 7 FIVERICEE S 2 FiE T
FERERIEE A PR T2 Z Lok, 19k, R EF 5Lk
i HEHIOBAFENEFIET B R B B .

MITF i$@EMIO AL 64~ 2 M, BEHilex &
OIHALHIEEA T TH O, MITF 2582 KR L midk
D FRBOMA L SHOEELNRRETDH 5, —H.
Wnt ¥ 7 i, x5 734 b &GS -Bafiaiom
HAEFIZ BS54 5, Wnt 8B A5/ H 4 b OEAFHE
Fia Eo k5 1Ichlfd 2 0hr ¢ BIEEOEETS 5.
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Water is important for skin to keep its moisture. Water transport is conducted by channel proteins named
aquaporins. Several aquaporins play pivotal roles in water metabolism in our body. AQP3 is expressed in the skin
and its importance for the skin moisture is demonstrated by the study of AQP3 knockout mice which have accelerated
drying of the skin. The prevention of dry skin is important not only from the cosmetic point of view but also from the
clinical point of view, i.e. it is responsible for an itch especially in aged people. This study was intended to search for
the substances which upregulate the expression of AQP3 in the skin. We used rat skins and human kerationcytes as
models. In rat skins, vitamin A increased the AQP3 expression in a high dose (10%) but not in lower doses. However,
the AQP3 expression was unaffected by vitamin A in a cell line from human keratocarcinoma. On the other hand, the
expression of AQP3 in this cell line responded to hypertonic stimulation with sorbitol suggesting that this cell line is
useful for the screening of the candidate substances which increase AQP3 expression.
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KIFEMIZESTATROYETHY . ThEFERNIC
W KT v FILBFER I TZ OB ORFZEIE Sodi i =
L7ze RF v 3 IATBRREISK R DK A BT B 5l
RIRBIERZENNEL TEKROERE BB E L XN B
GHEL TS, KF v IINDFERKIZTIZT7HRY) Y (aqua K+
porin %) EMFEMBIREATH SN MIHBWT 13 @D
BIETRAD 5T DE, ZOZHEHOY v XFXFD
38MEIZKENRB EE BT LL, RO 11 {iC kb
TEDHRWEICEAS, /727K IIKET =W
DTHENIEEHELNIIHEDARNZESbIT WS Eftho
HELHEEEERFEETfamBd 5, KOALLS )Y Y
RIRF L ED/INR 1% £ 9 aquaglyceroporin EIFIEH 5
BTN =T TS (AQP3, 7, 9, 10) 1,

BéJdE Tl ME g 125 5 e K5 (20-30%) 2 & ENTH
DREDOF o X EEAN LTS, —HRNIZEZE 57
BRERINIIRIN T 2 72 DICRE» 5 KA EREHETNBD
T, BB ZTNCAD S FIOKEERS L HEEA
LCTW3, ZOXAF Iy 2 kKROBEIZKF v 3 ILHEH
BLTWAZENHRIE AQP3 D/ v o 7Y b~ ZAhH
EEIND, 2O A TIEEUERIEDIEAIZH GO R
WS ERNGRD BTz, L L F ORI HK DBk
S5 L TWAE W HHliAEDTIEAL, /92T T b
YYADEEOT ) ) VOERENMED LTSI L X
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The regulation of AQP3 in skin and

keratinocytes.

Kenichi Ishibashi*, Masamichi Nakakoshi

Jichi Medical School, Department of
Pharmacology

DY) v OREEIT L THREDRIEER > TWE LH
AGNTNEY, o TAQP3DREBLMATHZ LT
B ORE 4222 2 FrfFeh s, v bEELKO
AQP3 DRBLZE 2 I v A TRZENLEVWES THBY,
AQP3 7 I F /94 MIRBL T3 B ZORBN L 4
IVATENTENES PIIAHTH B, —H AQPL &
AQP5 IZVFIRIZ A0 LT B 23 O FREE 2 13 B
HBlknwkEZEzoh5,

Z 2 TH IO TR O IR - A 5 H] % 51 C
% AQP3 DRBIA AT IMWE AR L. FiZZ DIRBL
EWRTEDEARDIT LI LA HEE L7z, REORE%E
HeFE S 2 FCTENCLOEMEDRFRER 7+ ¥ — MR
RO RGO RNG DIRIEOIEHE A 13 H 5 Z & A THEIC
55EEIOND, ANERD L < MG ORMENE % 11
LxesEErHEILEZELDL L, AHERDOBST & LT
AL TH D, IO L3825 TR TEhL
ERWC L EEEWE EADOTF LD S B,

2. X B&

2-1 ##

200g DAL 2 SD 7 v b ARV, T — 7 IUHKEET
IS DB E R - 72 & & NZFEA &2 BT L 72, 24 KIS
FER A BRI L 72, BS3EHE S BB R R R R R R ¢
R Lz b EEEMIIE (keratocarcinoma) % W7z,
High glucose ® DMEM (LN IZHE AL =LA XY
U L) 1ZR=2 ) Y (50unit/m) BXUPA LT bvA
v v (50ug/ mé) &5 % PRI (FCS) ZimML7z8
DT L7z, Subconfluent OIRRETIRIA M A, 24 BF
MM & BRI L 72, SREEIZ Y 7w SIEA L 72,

2 -2 RNA, Z2N\N7 O
7o PRI ESZRSHEEGEANELSIZIZEL



. WHBEBRICANEES7ZRETH VATV ZEHCTT
AR Z =127z, EhE RNAeasy (F77 V) O
lysis buffer IZA#1. protenase K WBRE BT h-72HbLHh T
LT total RNA 24t L7=, B53Eflifus 5 RNA 2445
13RI % PBS () v BREE AP EIEAK) Tho-7d
& lysis buffer Z ANTHEMINSHIIEZZ T E 72, Zh
% RNAeasy DA T 4% ML T total RNA Dl 2B Z k-
72o RNAE 20ug #1%7 A a—ZARNA HHZ L DKL —»
IZEX KB L7z, 20XSSC TH AV fiE (Hybond plus) {2
FIVAT 7 =Ll KM 2 8o OfHNIZIE R EY
FAYP =3y 77— (0.32M sucrose, 5mM Tris pH7.2, 2mM
EDTA, 0.1mM PMSF, lug/ml pepstatin A) N Ti#&E Y
tL7=d &, 1000g T 10 J# 0 L7z k3% 250,000¢ T 30
SREE D L2 A R ED FA =Ny T 7 — IS AT L7z,

2.3 /—=¥rJovk

FAa VK% 50% formamide ADDNA T VIR T 42 &
16 BN 7Y X725 & 2XSSC THEUZT 15 k-7
H&., 2XSSC T42E 154, 0.2XSSC T58/E 15 77k
STHIEHE VNS LXICLY MNP VT4 LIZIZE AR, T
—7ET v BB 03I b AQP3 cDNADEEA2TVELT T
4<—T32P-dCTP TI\L L7z, =9 o HFLTRRIED
32P-dCTP %k 7z, —F RNAD NIV 27 7 -0 &M
EMETS72012, 7 v—7%Et b GAPDH ¢cDNA #7°2
—TEL UM TNEA ¥ =Y 3V &>/, GAPDHOT v
VA=A —fliT AQP3 D& ffi (E LTIk L 7=,

2.4 IR&Er7OY
BV TNINyT 7 — (75mMTris, 2% SDS, 15% glycerol,

3% 2-mercaptoethanol, pH6.8) 12£&273%2 10ug Z¥E2 L.
95 ETE AN EE2bE 15%DKR) T2 )T ANFILT

AQP3

GRAPDH

Fig.1. AQP3 mRNA expression in rat skins
Northern blot analysis of rat skins 24 h after treatment with
1: no treatment, 2: DMSO treated, 3: 0.1% vitamin A, 4: 1%
vitamin A, 5: 10% vitamin A(all trans retinoic acid).

SDS-PAGE #%Z %572, 23IFI4 - b/ 277 —3ET
76 PVDF B (Immobilon) (242782 &85E L7z, fi%
& TBST (Tris-buffered saline. 0.05% Tween20) 122%
AFLINTE#MATZT Oy F VTN T 7 —T4JE—IALEE
L7z, $i7 v b AQP3 Pifk% 500 512 TBST THMLER

1HFfIA v F 2= bL7z, TBST Tk, /S—FF %
— VR V¥ 1gG Pk L FEWRT LR A v F 2= L
7zo TBST Tk, L3ekiti+ v bTHRL X ECL
TN X7,

3. B R

31 JYyPEBADEZIC ADAQP3 HEADHE
T v PEREIZIZ 1.8kb DY A4 XD AQP3 D3 Fh ke
Ehzz (Fig. 1)o 7 v OB L LG IZE 4 2
v A (all trans retinoic acid) % &2 4 DIZHV 7z DMSO
WP 5 L2720 CAQP3 ORBENEIMT 2 Z L2 dh &
EMk o7 (Fig. 1), 612 IV ADEE LD
7201201%, 1%, 10% DY & I A Z8A[ LT 24 K
%O AQP3 DR E ) —H v Tuay b THNZ, 10% T
BIMAA SNz, 0.1%, 1% DIKERTIZDMSO O
Vb= L EBNRTEBRAS N5z, THIE5ILD
T FTEIZ RS TEDREEORRTH - 7=,
IZHIBIZ KA1 AQP3 OFBUE 4 A 0lREME 238
ZOTEHEDIZATOENRARICEAM Lz, 213D 10%E 4 3
Y ATAQP3 DREINVFEEIN DL Z LD bh -7z (Fig. 2).

3 -2 kMEBEEEHRBRTOAQP3 DHEE
ERETOAQP3 DRBUIY 55 /%4 MIREHL T
%, f5TCAQP3 DRBLA Y 7F /A M CHERITTER
EHAER . 22 TYRPEREFHIRFER TS b
B REEREFEMINEIZ AQP3 B RBIL T B EDR B0

AQP3

GRAPDH

Fig.2. AQP3 mRNA expression in rat hind feet.
Northern blot analysis of rat hind foot skins 24 h after treat-
ment with 1 and 2: DMSO, 3and 4: 10% vitamin A.
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—= VU L7z Z A kishi D3 o n Ml AQP3 2%
BLTWAZERHEN IRz, T ZOMIMED AQP3 D
FBMZBIEDOZANIIEC TENTE 21 EI PNz, Ml
NI AN B NREEWEA TH BV E -2 L BiR
EHEORIEIZ IS LT AQP3 OFEBAINNG 5 Z L 2vb A
-7z (Fig. 3). —H. Ml ZEFh TRIBIEHEEDEL
BWIRETIIRIEIEIS T IRIEN AL N5 57z (Fig.3) .
IhoDfER T 24y Ty bTIE 30kDadD /Y &
40kDa (HEDMEDIE S Y FAR SN =03 % H 2RO D
Wz AQP3 L E A6 S, /=Wy Ty b EfARORERM
T ARV Ty PTEREN, 2SIV RILDREBTE

1 2 3

AQP3 VUL F—ILTHINURZETIE b EnE NS |
FLOERDVER SN (Fig. 4). P LOFER? S Z0Mg
IZAQP3 DRBIMIEH Dy 7 F /94 b ERIBRDE L AT 55
DT AQP3 DB AFEH T 2MWEDOMRIMAZ L E LN
5, T CHWEZEZIVADPELFHRTCAT, T
OMIFETIE 10-6M DL A IV ATE AQP3 D/ —F v Ty
FMCOELIZA LN -7 (Fig. 5).

[AC<. dexamethasone(10-6, 10-7, 10-8 M), dibutyl-
cAMP(10-5, 10-6, 10-7M), dibutyl-cGMP (10-5, 10-6, 10-
M) T8 24 BEE#5 D AQP3 DRBLD / —¥ > Ty bTO
AL A S N D > Tz,

I

4 5 6 7

Frees

Fig.3. AQP3 mRNA expression in a human keratocarcinoma with hyper-

tonic medium.

Northern blot analysis of a human keratocarcinoma cell line 24 h after
treatment with 1: 200 mM urea, 2: 100 mM urea, 3: 50 mM urea, 4:
control, 5: 100 mM sorbitol, 6: 200 mM sorbitol, 7: 300 mM sorbitol.

25- .

Fig.4. AQP3 protein expression in a human keratocarcinoma
cell line.

Western blot analysis of a human keratocarcinoma cell line

24 h after treatment with 1: control, 2: 200 mM sorbitol, 3:

200 mM urea.

AQP3

GRAPDH

ocee

Fig.5. AQP3 mRNA expression in a human keratocarcinoma
cell with vitamin A.

Northern blot analysis of a human keratocarcinoma cell line

24 h after treatment with 1. vehecle(DMSO), 2: 10-8M vita-

min A, 3:: 10-7M vitamin A, 4: : 10-6M vitamin A.
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B RS DRI EHE KT v 1L Th 5 AQP3 DIEBLD
ZALE RS AMBEEMRRTH72DIC2DDRBEETLE
Wz, 1279 FOEETHD, £5 1Dk b IEE
BEEMlETH S, 79 MOEFETIEDMSO OBMZ T T
AQP3 ORBIN S A2 &2 HHIFBIZ KD E MG & RE
BEDFERL DMSO IZ &2 RBTEDOEADIHEK ELTE R
5B, KDL MITEWEDIXATOEWEDHEDLEE
WTE, EXIVAIZKD AQP3 ORBGFENALNIZDT
O TERMBOMRPA SN S, 272K ED RNA
EROBEOBE» SN EBEEZDOIENTES Z &I
THY, IVXTVLAENI W72 E/ S &4 —I12§ 5 S
& protenase K UBEAITS H TR LMREIZ 72, ZHiT
I AE RS A 2 sl 2 728, fIENIZ RNase D
PEEMIZ 5 lysis buffer 2AAADIZ{L. RNA OftEA <D
BEOMLWHEEZLONS, Z2)A T L2 THREIIZ N
TINTIZT B2 T%<, proteinase K TILZEMIZ Bl 4 D
W ETHNTOEWRNAZ H 3 ESIBZENT
5L bb, HEIRTOMIEE 33P0 DT RNA I
ERENETFF /HA PO RNAEZRML TV SLEEZEN
5, WoTXO@HELEAZ) =2V DV ATLNEENDZD
T, b MNEREEIEMIE T AQP3 ORBAF LI ALD
D cell line TAQP3 BFEBILTWBDERDT=, ZOM
N IRBEDZLIZIB U T AQP3 @ mRNA 7213 Tl &Y
ISOREAE BB ENHELNIZIRD, IEHDT I7F /94
MIOEWVHEEEE >TWEEELZLNS, LA ULEMILTS
ZOTHENZED>THNSREMNEE H D, FEROMHRIZHEE
NRBETHD, LITEYNTT5L 72— DRECHIN
NN VI >TNWB LY s IR R C&E &y,
ZNTY AQP3 ZWMEEZMEDAL ) — = 7D TF-ht¥d
ELTIRBIfETHD., #2232 RNA OHIHAES THD %
NWERERBZOSNEDTHHEZE AL S,

A2 IVAIRE MIBWTHENS§TZ ENERMIC
LRIHIN TS, 165> TAQP3 DRBINENTZH»E
SRS B E T ATH S, SN2 4 KFfH L v 5 K
HEIZE22Ho6TEL IV AIZK->TAQP3 OFEA
WNT2ZEnbEonilhoTz, 10% W) HHETE
ERARSEN72DTH 5N RO TR ETEER
s cE 5, L2L-ATRMICAZ LS IV ABE
OIER 72 T < MIREOZALIZE S RN a8 E A 50
HEMER b 2D TIRIZEH D2 L, — TR e &
IVADORREMNED S NL 5T, THIBIEMIIZ L 5
TIENZENL TB 720 THRWZ &id primary culture
DrSF /%4 FPTEXZ IV ADAQP3 DB L FHN
TABZRERD D, LT IF /A4 P TEELX I VA
DAQPINDEENE AL VWELIE, ¥HIV ADK

D AQP3 READMEIT K ATREER S D, B4
IVAILKDFEEINZKHOMWEHN AQP3 DFFEE L
TWatEZoN5, 5HIOEEDRNIAVLETSH S,

b b RREES S 2 2 ) — = S LTHEHEEDT
IS HWONBHBEMETH STV AH VY (ZT704
FHRILEY), ¥4 210 92 AMP, %429 v 2 GMP I
DOVWTHEI L TARZN AQP3 EiFE I hAah 572, Th
13 AQP3 23t I XUERGFEEMING (A549 cells) IZHBWTT 4
APV THEINL LN INE TOWRES &> T
VB0, MHEDENRERSRIDENEFEIS VNS BE
N5, 5HIOMIEEFNT AQP3 28T % & DH
ROnE, KEICEWTEHRETE LN EI », 2%
MZ&k > THEOREELNES L 220 E 50, mlErk
W E IR ERGI L T R H B,

5. # #&

B2l ORI EE A 2B A 5T 5 AQP3 DR BLAE
HET 2MEDOMBREBZ ko7, Ty MNETIEE X 3
Y AIZK D AQP3 ORBUAIMA AL N7zh, b b I
M TIRE X IV ADAQP3 DB D 5Nk h >
7mo ZORFEMIZ Y LY b —IC X BRBED FHIZIE
UCTAQP3 ORBIABML., AQP3 ORBLZFH§ 2%
BDO2A0 ) ==V FICHHATH R EE L N5,
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To elucidate the role of p38 mitogen-activated protein kinase (p38) in the pathogenesis of inflammation, a mouse contact
hypersensitivity (CHS) model induced by 2,4-dinitro-1-fluorobenzene (DNFB) was used. Ear swelling was induced by
challenge with DNF'B, accompanied by infiltration of mononuclear cells, neutrophils and eosinophils, and a marked increase
in mRNA levels of cytokines such as interleukin (IL)-2, interferon (IFN)-y, 11.-4, I1.-5, IL.-1B, I1.-18 and tumor necrosis
factor (TNF)-o in the challenged ear skin. Both ear swelling and the number of infiltrated cells in DNFB-challenged
ear skin were significantly inhibited by treatment with SB202190, a p38 inhibitor. Furthermore, the DNFB-induced
expression of all cytokines except I1.-4 was significantly inhibited by treatment with SB202190. Ribonuclease protection
assay revealed that the mRNA levels of chemokines such as IP-10 and MCP-1 in ear skin were markedly increased at 24
h after challenge with DNEF'B. The induction of these chemokines was significantly inhibited by treatment with SB202190.
In p38a +/- mice, both ear swelling and infiltration of cells induced by DNFB were reduced compared with those in wild-
type mice. However, induction of cytokines by DNFB was also observed in p38c. +/- mice, although the induction of IFN-y,
ILL-5 and I1.-18 was typically reduced compared with that in wild-type mice. Challenge with DNFB slightly induced IP-10
and MCP-1 mRNA in p38a +/- mice, with weaker signals than those in SB202190-treated wild-type mice. These results

suggest that p38 plays a key role in CHS and is an important target for the treatment of CHS.

1. &

Mitogen-activated protein kinase (MAPK) 77 3V —
. M SR S Ol A A% N O R B A 1S T AR
BTV VBILFFRTETH D, MAuDIE, 51k, THE
fodla, B TRV 2AHOMA B EMBRIC SO TRL
B2 T2 HEE LR Th S, WAMIZHT5 MAPKs
¥ Extracellular signal-regulated kinase(ERK). c-Jun
N-terminal kinase (JNK). p38 MAPK (p38) d 324
Y4HILNTES,

p38UTFFHZHA M4, UV EDOMfas 2 L 2K
Pfbxh a1z, Y4 b4 v OREAIZE RRIIZEI S5 L
TWBY, L7ZzntoTC SAEZ O RE MR IS E BB 54
5EEZON, p38 &A=y b LY A M A VI %
SEPER BB D RIF strategy 12852 EaREL TS,
—/7. p38 FHEAIDEHIZHAIZ Ko TE— D H A b4 Y
DEEAEZT LA BT 2L 05 WEEHD, p38 &4 —r v b
THZELICHERARALHLEL LT3, Thb Dikim»
HBIZEhbEY, BRATIE, RIEWEHEHEND p38
DB G A AL L TREH L 72221313 L A IR L 25
WEEBIT, JOEME R R IS B L b S IS AT L
VAR

il
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Essential Role of p38 Mitogen-
activated Protein Kinase in Contact
Hypersensitivity.

Yoshitoshi Kasuya

Department of Biochemistry and
Molecular Pharmacology, Graduate School
of Medicine, Chiba University

ZZTHA4I1E, 2,4-dinitrofluorobenzene (DNFB) 12k3%
< 23§ 2% (Contact Hypersensitivity : CHS) €5
Nz, p38 P AID R R &Mt 42 & & 812 p38a /v
IT IR (NT A RERAKRIIRAEZGEY) O
DNF B (2 k2 /il B 1§ 2% i85 1§ 2 0 & 2 MET L. p38
DIRMNE R I OB G- % 77 1L <L TEFI L, p38 FH
FANOTEHEE GO 7 RERE O EHN & Lz,

2. ¥ B&

21 KEREMY

C57BL/6J [t~ 2% p38a Bl T ~TufZa R~z L
NrEbE, p38aBIE T ~TuEA KR~ T2 (p38a +/-) &
A~ 2 (Wt p38a +/+) %47z, F6 LI~
2 %RERZ N2, Genotyping (ZHHWW=3FlidD PCR 754
v —ERMILI oMY A, 5>-CCCTATACTCCCTCTCTG
TGTAACTTTTG-3% B, 5-CCCAAACCCCAGAAAGAAATGA
TG-3’; and C, 5’>-TTCAGTGACAACGTCGAGCACAGC
TG-3": 94 (30 F), 55 (30 %), 72 (143) T35% 4~
)L/ 800-bp ¥ KT 450-bp O PCR M % T h T4 Rk
KU 7 ) — L & UTREak L 7=,

22 PEMEERETIV

0.5% DNFB (in acetone/olive oil (A/O) soln.) 100ul %~
A - 8 EAMEDTTES I WA (&) L. 5 HiR. 20l DAl
Wa B Eic @A L7 (BlE) . H TR & MRk (b & %
FAIZEHH - BER L 72, fHSEER e LT, [RRRICIEAE L 72
~ o ZHITHEBIC DNFB % & £ 20 A/0 soln. & 20 pl A1
L7z, p38 BHEAI : SB202190 (&, ik 30 4rEiic 10-5 M
%25 ul AR L 7=,



2.3 FOREEERVIREY

Hrios87 7 4 vyl (3um) 2L A~~ b
FrV VoA VY (HE) Rt @i T oMl
JAEMNE 2 iR L 72,

24 BAY A B4 mRNA BREEOHKRET

HirEB&D total RNA ZFHL, %2 g D total RNA %
RT-PCRIZfkL., &Y A b A A v ORIREZMRL 72,
BEYA A4 VOBRBHT IA -, 7= VIRE.
B A 2T Table 1 IZECHK L 72,

2.5 RNase protection assay IC&BFATELA >
RIZE D5

v 7 A LTN, RANTES., eotaxin. macrophage
inflammatory protein (MIP) -lo. 1B&2. IFN-y inducible
protein (IP) -10.monocyte chemoattractant protein (MCP)
-1. TCA-3 &N IAF -7V =2 Th5 L32 (ribosomal
RNA) BLU GAPDHIZH 2L FTu—T7Y L —
I (mCK-5/BD PharMingen) % JH\)7z RNase protection
assay 12, HIMLDFHELL 72 total RNA % 10 g # L 7=,

26 UZINEROE TBHEER

JELEL 72 Wt 36 KU p38ot/- w7 ZDFTIR Y ¥ /3 fik D
) USERAEZNZE NI, 2X10° cells in 201 PBS O
W AERKIEEDO Wt v ZHTEOLETIZA vy P20 v g
VL. Z£Z122020pu1 D 0.5% DNFB (in A/O soln.) %7z
13 A/0 soln. Z¥&A LT 24 FEfE#Z O H T ENR 2 B L 72,
RHHRSEER & LT, MlifgA & F 0 in 2000 PBS %, KIE(E
DWWt ZAHMHORE NI, P22 3L, 20ul
? 0.5% DNFB (in A/O soln.) %L 7=,

3. ¥ X

3.1 DNFB (Z& 3 CHS ICX4d % p38 BHEFIDZIR

DNF B 13RI H I AR % 355 L 7=, p38 PHEEAIT
» % SB202190 O 513 Z O H AN 2 A = i L 7=
(Fig. 1) 72, ZOMEEAT A 6. SB202190 D513,
DNFB (2 & % ZJiE Ml D AR AT & 2 B il i ] v ek %
HHIL 72 (Fig. 2). HGE 24 B[ 1% 02 AT O MR
U VSERAE FERE U2 BBERIIA ETH 508, ifFhikEs
FORFRER & fEGR X . Zh S MIHE RIS SB202190
OFHIZ kil Ehz (Fig. 3).

32 BFRYA MM FEIREIINTT S p38 AEFIDZIR

FEpNIXFEAERB R EZVENEOY A b A4
¥ mRNA LJL2s, DNFBIZ & 3 E I & - TRk
Hlc—ahEchsz, %72, SB202190 D513 1L -4 %k
{YA A4V (IL-2, IFN-y. IL-5. IL-1b, IL-18 HXT*

Table 1 : Printer sequence, annealing temperature (A. temp),
number of cycles (Cycle#) and size of PCR product used for de-
tection of each cytokine.

Gene Sequence (5'to 3") A.temp. Cycle# Size

L2 Sense CAAGCTCTACAGCGGAAG 58°C 33 370bp
Antisense TCCACCACAGTTGCTGAC

IFN-y  Sense = ATCCTTTGGACCCTCTGACT 60°C 33 529bp
AntisenseCGACTCCTTTTCCGCTTCCT

L4 Sense ACGGCACAGAGCTATTGATG 60°C 35 454bp
Antisense ATGGTGGCTCAGTACTACGA

IL-5 Sense ATGTCCTGTAGTCAGTTAAACC 60°C 33 733bp
Antisense AAGTTCAGTTACACGGAGAAGT

IL1-B  Sense TGGCAGCTACCTGTGTCTTT 60°C 35 525bp
Antisense AGGCTTGTGCTCTGCTTGTG

TNF-a Sense = CCTCCCTCTCATCAGTTCTATG  60°C 35 992bp
Antisense ACACCCATTCCCTTCACAGA

IL-18 Sense = ACTGTACAACCGGAGTAATACGG 60°C 33 319bp
AntisenseTCCATCTTGTTGTGTCCTGG

GAPDH Sense =~ AATGTATCCGTTGTGGATCT 60°C 25 262bp

Antisense TCCACCACCCTGTTGCTGTA

60 - [_1sB202190(-)
I sB 202190 (+) £
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Fig. 1: Effect of SB202190 on time-dependent ear swelling response of mice after
DNFB challenge.

Mice were contact sensitized for 5 days with 0.5% DNFB and thereafter challenged.
Before challenge (control) and 12, 24 and 48 h afterward, the thickness of the ears was
measured (SB202190 (-); open bars, SB202190 (+); closed bars). SB202190 was
topically applied to sensitized mice 30 min prior to challenge.

Data presented are mean + SD of 12-18 mice. #Significantly different from control with
P <0.01 (ANOVA with Bonferroni method). *Significantly different from SB202190-
untreated value for each time period (P < 0.05, ANOVA with Bonferroni method).

TNF-0) @ DNFB {2 &5 38k A2 A 2R L7=(Fig. 4) .

3.3 p38a+/- # A\ /- CHS D5t
WtIZH LT p38a +/- Ti&, DNFBIZ & 2 Al 24 K
HOFMEME, RIS O MR 2 A RIS A &
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Flg 2 Effect of S8202190 on tlme-dependent hlstopathologlcal
findings of CHS induced by DNFB.

Histological features of CHS ear skin reaction were observed in
control (A and E) mice, and mice at 12 h (B and F),24 h (C and G),
and 48 h (D and H) after challenge. Time-dependent severe
infiltration and hyperplasia observed in the challenged ear skin (B-
D) were apparently reduced in SB202190-treated mice (F-H).
Mouse ear sections were stained with hematoxylin and eosin.

Bar represents 200 um. Similar results were confirmed in eight
independent experiments.

Nz, 72, BAEHOH A 54 mRNA L
~N)LO DNFBIC X 5#8E%, I[FN-y. IL-5 5LV
[1.-18 13 p38a +/- TIIMA LN TS L DD, il
DH¥FA b HA IE Wt EIEFR%ETH 72 (Fig. 5).

3.4 )%'Fﬁ’f%ﬁ*(‘/%ﬁ%@#ﬁg\i

DNFBIZ K2 EiL 24 MO H TS D 7r £ H 4~
mRNA %éfﬁnﬁ L SB202190 £ 5- O %hH. ¥ & U p38a
+/-TDTENA VY OFHEMET L7z, WeildwTida

Y b —)LL X)L, MIP-1B % & ' MIP-1loo mRNA
D25 FBLE MIP-2 mRNA OEWRBAED 5 5
7. DNFBIZ & 2 &#IZ & - TRMMIZ IP-10 5 &K O°
MCP-1 mRNA OV RBEEENMER Sz, Z ORI
7 1P-10 3 K " MCP-1 O R BLFEE A SB202190 % 5-12
Ko THRBIZWA SNz, —Jp38o +/- Tk, Wtk &
' SB202190 #4580y P — L LR THEBD 5Nz

400

] sB 202190 (-)
B sB 202190 (+)

@
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200 -
*
100 -
*
*
o Mononuclear cells Neutrophils Eosinophils

Fig. 3: Effect of SB202190 on cellular distribution of 24 h-challenged skin.

Bars represent number of mononuclear cells, neutrophils, and eosinophils that infiltrated
the challenged skin of SB202190-untreated mice (open bars) and SB202190-treated
mice (closed bars). Data presented are mean + SD of 12 mice. *Significantly different
from SB202190-untreated values with P < 0.01 (Student's t-test for unpaired values).

DNFB

DNFB

C. 12h 24h

IL-2

IFN-y
-+ [

IL-5

ay ——F
- — —
™G B
GAPDH

S$B202190 (-) SB202190 (+)

Fig. 4: Effect of SB202190 on expression of cytokine mRNA in DNFB-challenged
ear skin.

Total RNA was prepared from the ear of control mice, and challenged mice with or
without SB202190 treatment at various times (12 and 24 h) after challenge. RT-PCR
was performed under the experimental conditions defined in Table I. PCR product
samples were subjected to 1.2% agarose gel electrophoresis and visualized by staining
with ethidium bromide. Left and right panels represent the data in SB202190-untreated
mice and SB202190-treated mice, respectively. Similar results were confirmed in three
independent experiments.

[

MIP-18. MIP-lo % & 0' MIP-2 mRNA 28 E & A ERD 5
N4, DNFBICkA&E#IZKk > THFEE NS IP-10 B &
U MCP-1 mRNA ORI TH > 72 (Fig. 6)

3.5 p38a +/- M CHS KB DRET

p38a +/- O CHS KPR ILIRMERIE 2 &0 % oAl
RIS K D BRET U 72, ARRAE Wt B~ DNFB A4
1% CHS Z5FE L2 nAy, &EL 72 Wt 36 KU p38a +/-
HEHELL 72 ) VOSERORIEAE Wt HIEAofdix, w1
NDGAE S DNFBEBAMIZK >TCHS #558E L 72, &7-,

73 —
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Fig. 5: Change of 24 h CHS ear skin reaction in p38c. +/- mice.

(A). DNFB-induced ear swelling response in p38c. +/- mice (closed bars) and Wt littermates
(open bars). Data presented are mean + SD of 8-10 mice. *Significantly different from value
for Wt with P < 0.01 (Student’s t-test for unpaired values). (B). Expression of cytokine mRNA
in DNFB-challenged ear skin of p38a. +/- mice (right panel) and Wt littermates (left panel).
Total RNA was prepared from control and challenged (24 h) ears of p38c. +/- mice and Wt
littermates and subjected to RT-PCR. Similar results were confirmed in three independent
experiments. (C). Cellular distribution of challenged ear skin of p38c. +/- mice. Bars represent
number of mononuclear cells, neutrophils, and eosinophils infiltrating the challenged ear skin

of p38a. +/- mice (closed bars) and Wt littermates (SB202190-untreated: open bars and

SB202190-treated: hatched bars). Data presented are mean + SD of 6 mice. *Significantly
different from SB202190-untreated Wt value (P < 0.01, ANOVA with Bonferroni method).

) U NERD HATEBN DT, DNFB-free A/O soln. D
MTE CHS i k> 72 (Fig. 7)

4. £ &

AWF5EH» 5, p38 #8 CHS ORIEIZHEBE IS T3 L
AIRIE XN, p38 BHEAIA. ARG LS @i a5
1T CHS 12D 2 FeH4  n B AR S iz,

p38 71V 7 #+ — LDESHN

p38 DR AL LT, PaLdfyhici 2494 A
AY—IrE'HA Y Iy VT =2 OREERIEE LT CHS DR
VAZFHGLTWBEELENZ, p38IZid. o Bo . D 4D
DTA) T+ —LDHEEPFENT DS, ZDHH, ik
FEFO MBI IANIZEETIDIZ a B XV BTHY, p38
PHE A2 IR Z T2 RE a B KU B THD, Lizdio
T, ARWFZE RSz, p38 FHFEHID CHS DfgE R
KBRS B &0 p38ar +/- Tid CHS FIEDIZ 5h
LZLEEETIE, pI8DADDTAY THr—LDHB, b
B ES o RN EEEEZHE THWEZENREZLLNTZ,

Mk Wt  SB  p38a +/-
— MIP-1p
— MIP-10.
*a‘ — MIP-2
@ —IP-10
. — MCP-1

—L32

—— GAPDH

DNFB - + - + -+

Fig. 6: Expression of chemokine mRNA in DNFB-challenged ear skin.
Total RNA was prepared from control (-) ears and challenged (24 h: +)
ears of p38a +/- mice (right column) and Wt littermates with (middle
column) or without (left column) SB202190 treatment. RNA samples
were subjected to RNase protection assay followed by electrophoresis and
radioautography. Undigested labeled 32P probes were used as markers,
and bands were matched to chemokines based on the predicted digested
length. Similar results were confirmed in three independent experiments.
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Fig. 7: LNC from sensitized p38c. +/- mice could induce CHS in Wt mice.
LNC (2 x 105 cells per 20 pl PBS) from the sensitized p38a. +/- mice (closed
column) or Wt littermates (open column) were subcutaneously injected into
the ears of naive Wt mice. The mice were immediately challenged by applying
20 pl of 0.5% DNFB in A/O solution or 20 ul of A/O solution alone on the ear.
As a negative control, 20 pl cell-free PBS was subcutaneously injected into the
ears of naive Wt mice and immediately challenged with 0.5% DNFB (N.C.,,
shaded column). Data presented are mean + SD of 4 mice. *Significantly
different from value for N.C. (P < 0.01, ANOVA with Bonferroni method).
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p38 DEFERY - 22 ERIE 5145

CHS DOFIEIIE, BRIEERE, FHREEO 22027 v
TERLN, D & p38 HEMEHWAERTIX, T
TIZIMEL 72~ 212 DNFB 12 & 2 A& A EiT 12 p38 B
AlaRE L TWa 720, EEERETOp38 DL 5
»TH5%, ZZ T, p38a +/-12HW\WT [1F72LTIEHIC
EBAERR XN B H %) v SEROFEREEER IZ L D RET L 72,
J&AME L 7= p38a +/- DFFIEY v SHi S FELL =) o SER
DAELE (naive) Wt NOFEAHIZ K - T, BAEH ITERALA
@ DNFB O¥AG TH AR 25 T % 72, Z0BFITL,
p38a +/- 2BV TEIEWIZEfEE S>3 Z 4R/ LTV
b5, L7=M->7T, CHSIZHT % p38 D50 IR¢[E i RF:
ELTIE, BEERE LD 30 L ARRERMIZH 5 & il
T& 5, KIZ, p38 DZMMB 5B 1D Tid. DNFB
12 & 5 A 24 BRI O M IR L 72 CD4 BaE Ml %
B - ffifb L. RT-PCRIZKD Thl1 YA b4V THD
IL-2 & IFN-y, Th2 %4 F 74 v TH 5 IL-4 L IL-5D
R AMERT S Z & THREf &M A 7=, p38 FHFEAIZ 5L
7o W2 B 532 CD4 BtEfila %4+ 7 4 v A fE
1. p38 FHEAIA GO Wt DZFNERETH -7 — .
p38a +/- 12 k1T %% CD4 Bt 51 b # 4 v
HEIZIFN-y B X O IL-5 TIK P2 R 67z (F—2I3m&
T RIS RO WS 4) 2H) . p38a +/- 12K
R CD4 B MEMIED IFN-y ¥ L OV IL-5 OREAL T i,
CHSWEABIZB T 294 A4 VIKFDTa 774 Lk
FHBIL T2 Z &2 6, p38a +/- Tl Mg D p38 M
NI EDIE TR —HOI A b A v EBX T EHA VDRE
AN EREIZE S LT3 afREME S E 2 Sz, —
p38 FHEANC K BRI HA b AA Y—TEHA YV E Y b T
— o OFEAERIENE, R E AR D p38 D NI I
T5ZEu5<. k< & LREEMEEOMHI% 7T LT
HEGTBZENRB Iz, Li L, p38 A5 &
% CHSRZAEBIZBIT 594 M A VK TFiE»k D EHET
otz b, p38 FHHANIEEMEMIZTOH A + A
A VEEEAMNMICHAZ S ZE8F A 5,

p38 FEHDBRICH DS HRDRE
p38 FHEAIDBEICH] ED 1 DO, Z ORFFM

IZ® %, p38IHAE AL, MREH WS LR LD 44 TD
MAPK T& % JNK &4 % 9, JNKEp38 &HHT 2
FHOFF—+¥ (MAPK Kinase Kinase) #ALTED.
p38 A E AL 3 B MIERIE T TldiE 412 LT JINK &364T
LTt b 3, Aiff420 CHS €FLI2B W T &, p38
EAFIFE U BERROE T INK b L Tz, LA Lz
MH. KIFZETHW p38 BHEAIO 514 - & 5-R T,
p38 A EAIZPHE L INK OWMEICIZ M S B L a2
EEMERRL TS (RBERT —4), INKA CHSIZED
G L TWAENEE5DEZAARHTH 25, IHFEL
H%#ZE3 % 1T p38 BHEAID INK NOFE A MtH 5
ZEETEL WV, WIS, RAFZEIZ I T p38 FHAE AN AL
ACEERE DI RTIS P G- U 224, Bk o p38 B E AT 512
K BROM S R EEZ B L TEBEE RS, 7,
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Cancer treatments are often accompanied by drastic changes in patients' appearances. Complications such as hair-loss,
changes in skin color, loss of body weight have a tremendous impact on body image and self esteem. Despite these impacts
medical professionals focus their interest on treating the disease itself seldom giving comprehensive advice on body image
issues in the clinical setting.

This research focused on the "Look Good ..Feel Better' program that has been catering to cancer patients needs
regarding body and self esteem issues for more than ten years in the USA. The "Look Good ...Feel Better" program is a free,
national public service that helps women undergoing cancer treatment learn to cope with the appearance related side effects
of treatment and regain a sense of self-confidence and control over their lives. The program was founded in 1989 through a
partnership between the Cosmetic, Toiletry, Fragrance Association Foundation (CTFA) , American Cancer Society (ACS)
and National Cosmetology Association (NCA) . The three partners support the program through the provision of funding,
volunteer training, and supply of free educational materials and cosmetics.

In order to investigate the possibility of implementing this program in Japan, the author participated in a "patient session"
and a "volunteer training session' workshops held by the "Look Good ..Feel Better" program in Los Angeles area in
2001. The author also conducted interviews with local American Cancer Society staff who were in charge of the program
to get detailed information on how the project is structured and managed. As for activities in Japan, the author collected
information on the groups/individuals that provide profit/non-profit activities that aim to increase people's quality of life
using cosmetics. The information was obtained through the Internet homepages, an online database "Igaku-chuozasshi",
newspapers and magazines.

This report describes the outline of the "Look Good ..Feel Better" program. It includes the breakdown of responsibility
of the three partners who oversee the program, principles and content of the program, training processes for volunteers,
and the author's impression on the "patient session" and "volunteer training session". The report also describes the current
situation of the activities related to cosmetology in clinical settings in Japan. Lastly, the author discussed some points that
are particularly relevant to implementing the program in Japan.
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This research considered formation of modernistic makeup, and makeup in the present age. When I studying modern
makeup, it is made reference the magazine "FUJIN-SEKAI" and the "SHUFU NO TOMO" were used. The beauty
by soul was recited in the Meiji era. A woman began to carry out makeup united with the going-out place to Taisho
Era. And it came to carry out "modern makeup" which emphasizes that eyes go into the Showa time. People called a
cosmetics house introduced Occidental cosmetology to Japan, and one of them had a face massage. A cosmetics house
holds a school in a beauty parlor, a company, etc. which oneself manages. There was an idea of calling it ready “Aesthetic
thought” in modern makeup. However, the view was finished by establishment of the law of the Showa 30s.

It investigated about fashion of the present makeup. A 30 or older-year women likes red makeup. In order to know
makeup of a young man, personal-effects investigation of makeup was conducted. The young person had all the

members mascara.
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The aim of this paper is considering the relation of makeup and development of the concept of cleanliness in the late Edo
period, and comparing it with European cosmetics consciousness.

In the Edo period, the textbook for girls used at the educational institutes encouraged washed the body, and keeping it
clean, the textbook for boys does not contain such a statement. This is because cleanliness was deeply connected with one of
the virtues of the woman "fuyo (ff%) "

The makeup document in the late Edo period "Miyako Fuzoku Kewai-den (HBE{&{LIE(Z) " teaches the repairing method
for aiming at the skin not to carry out oil or grease to keep clean, and white with powder, and the medicine for removing
body odor, and the "Kinsei Fuzoku-shi GEHE{AE) " of the period points out current fashion of the hairstyle using only
light makeup without perfumed hair oil. It was the beauty which will not be able to be realized without the thorough body
management which pursues the beauty of the natural body. These new makeup customs pass to aesthetic senses, such as "ada
(#RAK) " and "iki &%) " Although the opportunity of light makeup of Edo has been conventionally explained in connection
with customs control of Tempo reform, probably, the side of the thorough cleanliness accompanying it should also be indicated
to be the spread of the bathing customs in the second half of Edo.

On the other hand, fashion of light makeup will be seen also in Europe after the 19th century. By having given
encouragement medically, it is deeply concerned with the odorless body in which the bourgeoisie aim transparent body that
neither closes pore with dirt nor with cosmetics. The leaders of Japanese clean culture and light makeup fashion were

HREHOERZDO ST

common people represented by prostitutes, and that was a remarkable difference between Japan and Europe.
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This study clarified a relationship between Japanese version Dementia Quality of Life Instrument (DQoL) and facial
expression analysis using Philadelphia Affect Rating Scale (PARS). There was significant positive correlation between
anxiety/fear (PARS) and negative feelings (DQoL), depression (PARS) and sense of aesthetic (DQoL). Interest (PARS) and
sense of aesthetic (DQoL) showed a significant negative correlation. It was suggested that DQOL was related to PARS,
moreover, DQOL was able to evaluate the QOL in elderly patients with dementia.
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