THWWED

WHEAN  aZ A ba Y —iF ek B 3
BHE

{ IR

COEIAX MY —iFSIREMF & LT, 19 it H offseHsE %2 4TV
LE L7zo YMENIFEEREICTIEE 20 SO H 28 2 F L7z LR ZHD &
CBREBOZALOHm T, A X baY—~OEBRZ M L. BIBIGE 290 2 AT
STIHNFELZZ LI, ZLOBEBREOBEMHO THBIHIICLL2dbDL, &
D TIEHEB L L5 RETT,

20 SERIDOMZEBN NI 422 T2 B2 B 2 & L e ) 995, [Rah, fbop, 3
Bz LHES, X HE8F R EL S OERICh AR O £ DBIIE I
I, IAA MY =LV GENERLTCELZLEVS>THHERSTEH ) A
Wi S & TV 7272072058 7 — < i, SEIm Bt 7 2 & R 2~ D In H. AL
DA HERARENDOT T —F 2 ELIKITD2) . ez b THENDOH
S TELEZTBYET, FUYROWEEHBZO—WIh>TnbHI L E
EWIIESTBY 9,

Ll DG E TR 20 ~ 21 AEFEICBIR 2 Z T SN omh S 24 40 J;
OB R AR LT Lz, T Z0ndbar) 359518, M,
WPENZ B S % 5B CLE AR R R AR~ D 7Y N ) — 23R L2202 <. A
HMERZD ECEERMIETH -7 E2TBY T3, AR, 2aeticH
T AR OENENONGET — < ITARENTZE. PUebiize. FHAERE R &40 7%
Wbl TBY ., BEZTLE LA~ T Ta—F & L TIEFITKED
HWAETHho b3, Kt LI 25 omsEIc>& £ LTk
AR QOL OB 5, ALBEMDOEE 2% 2 Tw L DITRBRMZNETD
SR TBY 9,

ETOWRET —<IZE LTV AL, EHEMICEDLEH H WA N4 12Dk )8
BT = THAHIETHY) ., BFFHIITHORLHIZERBEORER EIZE Sbh
Bl ALHMFEDO X SR BED O, ENIZEICH L TAH%E D it
BB 21T > TIT & 2w EEZTEBY $9,

% 7o EHMIEGERE OGN OHEZEE O HRE & T & 5 EIBEASRIZOWT D
SSMICHIKT A2 LAk, ZOFHTHMHIELRY EDEHMTE 2 L
BERELVWIEEHELET,

SHED, BZF0FITETOTHNE TIRE B L RIFE 9,




L 20 FARICER LT

L5 0 24 3 i

AR

B fR

MREIEAT A A b Y —BFSERBIE 5307 20 AR 20 2 i, 0 ) B3

WL ETE9,

ECTREAEZ LZWEW)FAVIEHTACETE2H0THY, TOHT, XD
ELL DYV FHND, FHEOLOT, ADEEICEVHCOD LT
FEL7EGE %L 7202, AL O R TERENIRERENLDTY,

ZFO—FHT, ZOREWRLHEICHL THEROBLIEFICEHVLDOTT,
EROWE & FDEE - OO Y72 5 T, b, E3REAE. Z LTl
BENDEHTOMNYE - REVEOHHR L, BUNHHWZ S EPERETHDL L
ZZTBYET,

F 72, Bk TGP EEM 2 W 72 OB 7E S 2R ICHEA TV B 7 &
EHEROGEICBE T L TOH LB OB - AP ETETHEOLNTED
T3, EETBEEI) B BREICOWTH, BreaRidir ok, Bililo FEESRT O
MR EIREREINDL I HICKRELSBLLTBY T3, BEAG@HEL WA LEL
TlEy 29 LZ2ZBISHREIZ, o, FHAEM ORI IS THEYNTHIE %2 L
DO, ALHERSE O TR OHEME I D LA TVWD L ZATT,

X, BYHICBANT L TR, I AR ba YIS HAEIE L
OCZohfzfi) 2 &2k b, K ERoREHEEOMEZKY, L B2k
ANEAETEOEBICHE T 5 2 &2 HIYIZ 1990 4E(25% S TRk, 20 4E 2568
L. 2O, 400 LU EOWFERE IR TN TE L ) D> TE) £,

WES Ok L WRFIR TIC b b 53, BAEEEICHZEh K 2 kT T2 bh/:
WHIBREDIZ® FRQTHNIIH L, WAMEEZRTHEIATIEIVET,

INFET, PRSI NTE T LAWgEEE. FM - WIS %08, ERE
M- BEVECET 255, Kt - SUbIcBd 2 5%, 2h2hosiicsvwca
A X ba Y=o - BEICHES T AMBIN R MTORTBY), TOXH 7%
BRI R LB R B CHEE S T B 2 B, EAEN@E L W LE LT
b, MBI E BRI R ECH S LB L Tnwb & 2 ATT,

Sl BMH» A BE S LMD ONIElEAR, ELL. BEndk
AEOFEBCHFG L T2 22 Man/zLE LTHE L S TnZE g
T



WD 20 4EI2AH S

JEaEipik
S IPNE - 20 €5

TR WX

DR 2 4F (1990 4F) /MR = BRIRASFA M 2 J Y U TRz, WEAE 20 )8
FERMWRZTWD, FRITEREHE D 2 VI 214 (1946 4F) 4 H okttt a — ¢
— DRI G % B, HEONEF 2BV, BT —2 8 LTYMEZ %
SNTDTHbH, FEHLE L TOMWNMERELIZHB L2 BLLWITREI N, i
SERFIEEELZ 90 ISRV ETH Sz, HERE L LCH SHFFEB R 4
BERICHEIR TV, B ToOMHOTE “B#HoLsL” L. ZHE—
ANOEDIZRELWVIRA R IR I LZNITON TV BENES THIRER BEX
FnTwnb,

P 7 4R (1995 4F) B R/ R BBICICH | Sk dsin, M B Edg o il & B
MIGEI O H 2 2IEKICEFD SNz, MKIEMELZRELETH Y., ISHLFEZEL
ENTHEMBETE D5, % < OMHADBIBRT G % BE 3 5 1 Coea 2 A%
LD, ZOHHONEEB OIS T 5 7205 I Z0EE R L
CTIES BRIE G BAEZ RIS T 2HADOEHEZ ER SE TV D, 10FIZEHO S
ECTHolzh DEEHEERTORE TCITHHOEBHAG TO#MEE LT, 2
A A ba Y =D FIPEZ R LS 2T TR, I b 3ERENNE %
5 L7-mOBENRD LN LBRXTWE, SHEOFMIIHFEDO D L 7
> TWh,

EZATIO0HEIEFIEEOEFRIDVODESCL LA EDS 722 L E RV, W
bz “WEDHEE" OMRELTREZIILD LT HURKEIZZ DD
HEOFIBIIBELENTVDEDTIZ R WEAS ) D RFTIEH B0z EEN T
10FEL o TWbo REDOIHIEDIET 7545 OB AWM SHZE I
TAHERPRELBAEL TS EEBIZHHIABTEZHICTHI L%, 3
FANL L F OWFZEBIE % 520F H TV B4 AW Tl LT\ 5 2R &
Lo TWBEDTRRWEAD, MIRAEATHEINIDIZ, EHhERNL W, i
BRETH O b L IATb BRI A REAKKR TH L EBH) ErFTL0E
FANTHBH e OMIE SRS MU T “BwL )" TENLIELTHRL
WEfioTwb,

B A NI EESCE A - T:U I & BRI BINT L0 L AR G AN ORAT
REEHFER T, TO20FLVIHFHHZIAX MY —REYH O % 5 7R
HOFELELZTWEH STV,




“TREZRZCE ) ZE

WHCE#R - BERRE
OB R P2 28I

b s 3 K

IARA MO Y —WFFEIREM B A A AR 72 2 LIS E I L WS &
Ty DO LHMEP L T2,

EC, TAX MY —DOFEKT L5 FER% ULOL HHEICh7z->THED,
HAGED [MEbmF] TRIAIN—-LENRVERLE D> TWVWEEDLZLLIFEY,
UTHRZZEEFZDLI BRI EICHEEL TV A,

MO FE 2 EH AN TENDOIK T D %o TR CFANHIPH 5 D% { O H
I LTy HMROBMIERFEEZ R TCZEAPRDOLNT VD, WfRELTW
B3 IHEALREIC O VT, (=) FM - WSS 2558, (). ERER - Z4
PECBIT %508, (). Kt - LSBT 25D =2>Th b, H=DOHIFITK
BAL=—7THHH, AERICLE >TRKERY 7 MNAITHSH, TIHWVIHEICHKH
LTWaZEITHMFHIOREHDO—2Th b,

By BRI ALY EE BPECHT A5 TH LA, wmiEE—. F
TOBFICET A8, W ICE A BIENB L TV D Lo AR
Fid e v MRS ZIEICD5DIEURTH S, TNEWZLHILELTWE LT
HIZAAA MY —DEFENDH N EZLXFHOBBEOHENH L L NVZHTHS I,

AR AT =PELIEIIDz-oTE), BMEHBZENEZRZ L) L LTS
* BARICATA L 9. HiFH. TEAOMIEESTICIE. F—0Hoflz & 5T
ADLLERDEIBRLDNH A, Fifi - 304 ML, @b ARG mRILE,
RARWALF 7% LA 0B oz, 5TEWE,. ¥ 287 B es, EWibs T4,
MR TS, TR SN, TEGBFIZE RATY S, JRWEMG B O E
HIZAA B Y—=IZEHLTWS W) Z b5,

b )AL EARN BN OV TIRREGT W72, il - aa4 FIEsiE£ <
DALHE S DL - WWERFFICAT RO TH Y. OG5 THMAD»D N7 H )
SZHENTE INSDOHEIZOFHTEOMIEIFHESNTVWE NETH S,

LU, B CTIEARm - a4 MEFEBERO L REMEREDIHZELTD, &
PEPZEICESLRVEVIETH D, ZNFITA X TV —5F XL FHAYE
&I bz ZHMOWMBEENILEEL TL A L) Ilhs720b—HE
Bbhb,

IR A MO Y — iSRS F OFFAE DS T O 5 IZIA  Fivb 7z 5 T &
Ty L OB DOIHENHIIMEZ 52 TnwbB 2 EIZEIFT L v,

DA ASIR O Z A AR o THFEIZZDRAZED TV T L 2> Tk
FLRVIRETH 5,




AR L 20 JEIAE RC A

SR B, HAS LR L 2000 4 ) — AR
EIJINNE O -

HEERD FORREELYTIET 4 —
~FRYTEFLVBIED 34 HETRD T~

()

A X MY gE R ] 20 JEAERC A
WAE R & L CREMIC e 2 B2 L.
R N2 72 &5 F L,

FHINEER [BREZET ST AT v 7 DOFHA
. [ERPITESZ @S wififgik] w9
W A S U TR R P ZERR TH B o |
ELT20004E12 ) — NV EEZZEESNE
L7zo AT 7 —NIUbFEEE W72
Eid, AMIZIEbBLAADZ L, BEMEES LV WHEZ L S IHIZAS &
T2V HTREFZENTH 7. LUK TZ2RRONTEY 9,

R Tl [ EBEEESTICET 2098 % UFICER L2z & v ifgeam &
DIk, LA, K¥EBRERZTHTE LTRFAICERL UK, BT sETo
B4R A Fe AN 2l L CTHRER L 72 2BRmo ks Ly 71 ¥F7 1 —
LEDOWEOE R #FEELTwEEE L

DbroFEI2ko %, EEEESTOWIE. / —XVY Y RIY T A TOZEMH
W, = NVERENTOmMKSE, [ELyF1ET 14— ZADET] o ¥
V— F&# U Miges & O8I oW TBEZ ZRRTW2ZExF L £
TR T —<THAR) TEF Lyl zZ U, ez kI & L
T, HLORHFHLEFHFOI L, LMEALELLTO, XX, L. X 2
Bl MR MODICEARN L BB LR L w2 F L,

BB OREA . Mol &G, BB L& pEERE e & ARk
IZHED B2 BRI T 72 EZ T T2 2& F L,




(F 72 W JEE )

1994 4 4 A
~ 199743 HPERFE=FHE
2000 4F 4 H PR P EHIZ
2000 4% 5 H B TR E S E
2000 4£11 H AL B E R, S D)o
2000 4£12 H J = _RWALEE 2
2001 4¢ H AR b R B
2001 4E12H HAS ks H (5 2855 5 3TR)
(BB

[GHRER—R) TEF L7577 4 MFET] (L8] 87 1980)
[BR OB EM—BREZ BT TIAF v 7] (£ 2—2482% 25 1990)
M= S nC) GEdErE 2001)

[ A72E] (81 HEE 2001)

[z 250 VEROES. BB oln] (GEoes it 2004)



THVED WA 222 ba Y —RigERBI MESE /N A B RER
XL 20 AFICERL T JEASEHERERAMREEEHRE K H 8B R
REID 20 I8 WS RS TR MK
—TRFEWUATESCL EURH A SaIEE L S = L S

B 20 AERSSEE EENESTORALELYFIET4— ~FUTEFLURD 34 421D BT
SRR FAEYIE. BARYLRAHR, 2000 4 —~ Vs B O 3% &

MBI D 8 i &

OZXX B D’/—ﬁﬁ%ﬁjjﬁjid)ﬁii ......................................................................................................
ﬁﬁ%ﬁjﬁi%%(f%hf:ﬁﬁ%ﬁﬁg ......................................................................................................
ﬁﬁvj‘?’ﬁjﬁi . 20 -ﬂi@&l&b& ...............................................................................................................

WA REHE
I. &M, YHEICEYT 3295

DA /A w B gy | A= | y;&;’r[“iﬁ L7y 7<) —}DO)EZFQ;’\O)?‘“’) N1 — kﬁ'l':%'ftlgjﬁﬁ] ..................
[LUSE 25N AT N IR =,

BRI B L AR T 5 — 7 VR AR DR e
HORPERF R R (bR T2 9e i P i #h

- SRR R B BACRIR L2 ) o 2= 4 7 b O G O OTEEIZHER S 2 A IR e D FEBL -
WL K% e R R g B i)

AbMifasE~ NV v 7 A SRR & 7B R S

a2 R ]\ \wi y_ﬁ*jj‘x\@iﬁqﬂgy 7"1:1 B AR TR EERETRTTPPPRP
PR A9 S VA N N e SR e 3 i SR S 2 S

. 5’%&1%:}%}%% %ﬂ;uﬁ[jf g A5 —4 y*ﬁ1ﬁﬁ%@ﬁ;%ﬁé ...............................................................
KIRFFSE R 21 AR L Je bt - 2 Bl - MoRFE L v 2y — BB T &

- FEREHER OBERETEREIRE ONA AH—T 77 5 U 1) OWERUBERBOILTNBI T HHFTE oeeeeeerrreeees
M ATBOR N FE AT R AR Se I BB L et F2e 50 bR fE IS

T AN VEEHEARE T I S T Bk T BB D RIS e

T-HRER PR Pt A 78 Be 3R] T mk g

c AT WA L QL0 (Cold) DEN. PLEAEHICBIFLI PV R TRBITOEE e
FGrE R kbl e 5 BB

CEEARE D LT — 2R oA BASRE W L 2P IMIE o mv ) Ry — A ERER o BISE e
HWHHSH RS T A V¥ —fbedt B & 5

R BB ES BT 2O A NET TR A4 FEMOLEDE e
WEAFRFEREY V4 - 7=y - 7Y F -4 o 2/ ¥ H £ 8

CARBES A E L COTRALTE AR R A NS ELD S oeeeeereeeeeee e
TP = SR SO

W

k)

_ﬂmkl-

=

[0
|

39



I. £#ER. R£HICHT2H

- TERHV R IR 3517 % [ 3R L A Al 2 FD O 72 R IS # O 92 Bl 70 & NI o Sl & g -+ 86
BRSTAT B NS, B B ge £ o~ & — k5l - MRS mmsees Mg & B A

¥ IV CRAETELRVED LW SMP30/GNL SEEFHIEEAT L A< A% Hwiz

HREIZBITAY Y 32 COXER. FLDOEMOBIERGIZIE  covvereereeree, 89
PR TSGR (A SR I AN

s cAMP ¥ 7NV EERIZ LI 7 v a V@%ﬂiﬂ?ﬂffﬁﬂf HZ R DHFFE e 91
Lt A e O S| N

- BEEER - BRIMREIS ~ — 7 — R AR & LCBALBIEIN 2 2 ) — = O TIROBATE oo 96
ORI R A R L > & — PRI FRRBEFZE T — 2 = T W D

. *$ﬁg§/\°7°a‘— FBLIOZA ML RIZX ZQ)EZE/“]} 7}{%‘5“};’%[{%%0)} Vil :XA@@’*}T ................................. 100
KOG RFEF AR K Ml — T

C T U REEE RIS L2 LW B E R D BHIE oo 103

RIFRF KPR R AR P e R R 2 R Rk el S ] B 58

- B MEWRIZ LT BRI RIS DR
_Ay(ﬂgu‘%fﬁgaéjg%ﬁﬁb&b;%ﬁﬂﬂ’:}gﬁ%:ﬁ)v@ﬁgm ...................................................... 108
B Ny R T R S paseas T B

- BEREAL - SAALEFERET S A ML AR E

W VT G OMEAEHIC L DRI 2 Y AT A DRIFE  -orrrerrrrrrerrrerereeeeeeeeeeeenieen 117
SR BRI e SE R E SRR eE I T 5 3%
- BUOBFRBMIBEMERICB T 52T 22 7 1 7 ARMORM G L AR TP IEOMIE oo 122

ENRE R v & — e RENREReE R fE—IR

I. #E#. LT 595

CHOBN & NPOREORENE A H = X DT 2 BEARBZMPITE oo 126
L IE N o) | P VA i il et v S GRS R 54

BRI EALREICRIT A, HARBLOTEERIZBITFT A ALEG D IPHT oo 131
BROKLFRER LR & Bl

CHBECXTT A AL 7Ty T TARIIAR RS D QOL BOLFETG B crrrrreee 134
R FR B R R A B R A

%ﬁ%@ly‘t]b77@*%$1tk$kﬁ::/'3_‘?‘70)%’;% ......................................................... 137

iR R AR R IR B A RIS - v ) TRBCEE Y 2 — P I A

B O R A RO B B oo v 149
W 5%
TERE 22 AEEEEBEBRAL oo 163

&E_% ................................................................................................................................. 165



PR ZEBIR D 35 W I3

JZX bOY—HRFABIROEE
BN Z 5213 5 NIcHRFHRES
iZRBhRE - 20FDH KD H



AR MO Y WO BEE

(5%3L)

1990 427 11 5 FIAIELLE AR 12 JE &
(BEAXHE)

[FRESTRR RS 10 2/

a—t -k 1,279,655 ¥k
(EX)

(1) FLLEPZAMATEZERT 272003 2 X Y — OGN ARICICE T 2 A8 K O OBk

(2) BZJE OABIRERE R BALRE O], KA IR OFEM OWIZEF T A X b a Y —IZBHE L 72 B 2 o oA
WFFENHTT % Bk

(3) (1) ¥ (2) I8 2 A FE S BT 2 EEEL IR OB R OV ¥ R L OB fi

(4) FAX b Y=Y 2 KGR O UL K O

(5) ZTOMMH D HMZEWR T 57201 LR

(BEEH)

<t

R

BGigd:ul %S hHRR BH TR &
ISR | 281 | K82 | 4EH3 | &5t | IR BhRHRR “H 3 HE5 3 fiot

E1mE | FHR2%F3A8 18 5 10 1 16 | 88.9% 32,000,000 3 3,000,000 2 1,000,000 36,000,000
$2m | FHRIFIA 38 7 12 3 22 | 57.9% 44,000,000 3 3,000,000 4 2,000,000 49,000,000
B3M | FR4FIR 36 3 8 2 13 | 36.1% 24,000,000 2 2,000,000 5 2,497,446 28,497,446
E4m | FR5FEI1R 49 5 8 2 15 | 30.6% 24,000,000 3 1,300,000 25,300,000
#5650 | FR6FE11R 66 7 8 2 17 | 25.8% 28,000,000 1 1,000,000 1 500,000 29,500,000
oMl | FR7HEIA 84 5 9 2 16 19.0% 26,000,000 1 1,000,000 1 500,000 27,500,000
B7H | FHR8FEIA 95 6 7 2 15 15.8% 25,000,000 3 1,350,000 26,350,000
B8mE | FROFIA 83 5 12 2 19 | 22.9% 26,000,000 3 1,500,000 27,500,000
E9m | FHR10F11A 84 7 11 2 20 | 23.8% 25,000,000 2 1,000,000 26,000,000
E10m | FRI1EITR 69 5 11 1 17 | 24.6% 20,000,000 2 1,000,000 21,000,000
B11E | FR12F118 70 7 2 17 | 24.3% 17,500,000 17,500,000
126 | FRI13F11A 72 6 6 21 29.2% 18,000,000 3 1,000,000 19,000,000
130 | FRI14FE11R 87 8 3 19 | 21.8% 18,000,000 1 400,000 18,400,000
F14E | FRI5FI1R 84 6 10 4 20 | 23.8% 18,000,000 1 300,000 18,300,000
#15E | FR16F11H 107 8 11 3 22 | 20.6% 19,000,000 1 500,000 19,500,000
#16m | FR17E118 103 6 10 4 20 19.4% 19,000,000 1 500,000 19,500,000
176 | FRI18F11A 88 8 10 5 23 | 26.1% 20,000,000 1 500,000 20,500,000
18E | FHRI19F11A 86 8 10 5 23 | 26.7% 22,000,000 1 500,000 22,500,000
E19E | FH20F11A 120 10 12 6 28 | 23.3% 25,000,000 1 500,000 25,500,000
20| | FR21F118 83 12 13 5 30 | 36.1% 27,000,000 2 1,000,000 28,000,000
21 | F22%F11R8 101 9 15 5 29 | 287% 27,000,000 27,000,000

A& 1,623 | 143 212 67 422 | 26.0% | 504,500,000 | 10 | 10,000,000 | 38 | 17,847,446 | 532,347,446




WFEBNRZ 5213 & N7 W KRR

L eV S
HZEHERS 5 W 7eHERT B
FRERS R AR R RIS RE (BR2) 3 Nt
TNEERFR 1 i B R & A2
BIRN A BB LB SRk 1 BRI
TR LRI > & — 1 TR INR EAAE 24
RO REF AR 4 THERFRFBIFAM IR CGEFH)
KIEKRFEREBERAG IR (RTK) 10 THERFERFEREN R (REH)
KRR FREF 70 > 74 ThiE > ¥ — TR EHAE
KBRS R A BE SRR TER) THRETAE
KPR EEBE T2 JE R PR R
N N N e T SRR TR

KBRS R J RS LRse R

PR NIRRT

KBRAR e R (W)

PR FR A B SR ATF7ER

KBRS B~ TR M i e LR AR BB BB AR SR
KBRS > & — RN N R e e e
RIRETTREFHTT FRURSFR B TR TR

BIRDREL A REFERF BN M SALHE7ER

WHRURF R AR IE T

BRDKLA KRR BN R SALBUSRH =B FE R

WK SE R A BT £ > & —

e 2a

PR B SRR ER, (FR45R)

B LR AP R A B PR B e S R FE i

FUROR AP B2 R I i B

B LR EE R Bt S L2 7E R

FOROREER A BEIRFRTERE (BE42ER)

B LRSS B B AR AR TR

HRURER A B BSR4 JE R

SRR AR AR TERE (B WK TAAER
SR BRI R GEEB) WK

VRS

WU A BE BRI FE T

SRR A R AR SE R

FRUK S5 - M 2 FE i

SRR R AE IR AT SERE G

HER R R AR BE R S S TSR (BR4E)

SRS T AT

TR R R A B d b ik 72

N N e i

TR R R A Bk o R 72 T

SRR B AT RE (BE20)

S L PN R R S N P

BOHRRF ™ A )V ATFSERT

AU SRR

SRR EE A FOR TR A A A BT A
SRR AL AR ST FOTHERFR A BB T A0 7ER (A8 - TA2ER)
LSRR R0 SR O TR AR TAABE JE T

SR 2 R e 22

WALKRZ AR B AR (BE5AER)

SURR L2 R o Lt

HARR S i EE B JE

TIPS

FALR S HAE

TR BT AW e (FRAE)

NN e )

IR

ALK AR B SRR

TR RIS IR e >~ & —

HALREEREE B B E T JE R

FUMKREFER R 2 A T SR AT e R

FAER R B TAEm e

MR R B LA e RE (L5)

ALK Z R A BE [ B SAL R FE R

UMK e B e

FAERZ UL 780

RPN N T g P

FLRAA L ST BB A SE i

e FOR 2R B R A e R (BER)

EERFRERES - A& SHZEH

TEA KRR A B AR IE i (B ER)

B IR RSB R R AR g b

RN N e s 2 P

RBERFRFBEERE AR A JE8 GEFIR)

FEASN S R BRI B T A PR AT e M

FEMR R AP PR A b g i B

BB RF ST

VMG A7 A PR > 5 —

TR RS AR EIE 22T

A RS BT R I i e 0B

B RSB T2 JER)

HtiE R

AR S BESA T M s i B

Fhi R SR R A TR M I B

R EFRFBE RS RITER

Wl || N W[~ [W NN [N RO =[O [N DN R[N [W|— DO ||

Yt R R B R AR TE R

el il i e e e e Y e I N e e e T RN R R A RN R R R el RS R ICR i NG e e e e e e R Nl I R N RICR el el el e N O e e el e N Nl Rl Il i i




iR e B iR e 5
Hi RSB 1 JE R IR R R R AR SE 1
SRR BRI SR 1 i B R S ET A 1
F BB CE S R AR 1 RIS APRAEE A > 5 — 2
S BRSBTS R 3 eI BRI SR (BR2E) 2
FBRF AT 4 b AR BE 2 B s i 2
R TR 2 ALl KA RE B E IR () 3
PN PN 4 AL HR KR R 1
SARITR 2 B IS B I e 1 IR LA 1
FIN PN N2 R e 1 IR A BE AR 1
IR R AATR 2 NN e A 1
JRBRFREF AR (BT 3 RS T4 2
JE RS A e W Pl R <A F 2 1 BIHE R 37 K T2 1
O VR LSRR
iR e 5
IKEEREFAL 1
Pt PR R AR 3
] VAT e S SR T PR 2
@FRB IR K
e e B iR e 5
NN T el 1 i B L S SR R B T 1
KRBT SRR B B R TR R 1 R RO B3 T A0 JE R 1
RBOMF LR EF R A Be T Rk et 1 HRE SRR LB LA R 1
Bt LR SR S PR A L 7 5 1 LR BB A e R 1
e ARG 1 NN NS D i 1
LU SL BB R AR B E A 7E R (BE2AER) 4 FHRBLSTERREE 3
SUHRME ST B R R AR B i BB Ak JE 1 Jh B SIREER WA E ¥ A T A EERE 1
RN AR RPN 1 BRI LR PR B A e (BRAER) 2
i NES 2 FIRK IS R A7 1
OFL R
e e B e e g
TN BER AT 1 IHAI R A B A2 1
B LB R 2B 1 MERIFERL R Ak 2 1
NI PN 1 PN gl 2
UEIIE PN e 1 =) 7 Y FERRE 3
BV 22 b K A BIEA T 3 FRIRAIR A 1
BEIS SRR AR 7 =P NN 1
BRI SRAR AT AR 2 TR AR 2
JLHLR SRR 1 TR AIEA 1
JEHUR AT 1 R 1
LR 1 i RUR S AT 50 e 1
JUHIEAL R 5 TR 1 FigE RS PR 1
IR 1 St PNt 1
IR T 2 FURUR T BRI P A e > & — 1
NERR RS 1 FL R R HE R v 5 — 2
U RE TR NS 1 FRUERR A T A5 1
(UE PN 1 FORCHRR AT 25 2
FERAEE KA AR S0A R 1 FORUHL R A AT 2
R NS 1 FOUHRR A IR A 1
BAIR 20 2 FORUBRL RS2 A RS2 B FE T 2




ikl B TR7eHEE B
BB IERE T2 2 TR e A2 2 8 1
SFORELRL A A8 A R SET 1 I R 1
SRR R 4 IR FEAESCOE R 1
SRR G R 5 1 SRR 3
SO R P B 1 BRI 2 TR KA e R B Se R 1
RO AR 1 e 1
i PR 1 WIE R 1
IRl K2 S 2 SR IS B T2 3 2
ALK G R 1 VBRESE 1
2R R GBI 2 AR R B S B R e B 1
7 B TR e NSO L e R 1 ORGSR 3
2 BRI RN K bR 1 SRR E T 2B (BT ) 7
LN 1 R AR AR~ 5 — 1
H A7 252 1 SRR 2
TR E NS 1

C EAR e ]

HZeiR & iR
BT 8 A TS 2 SRR AR AT 2
e 7 3 i £ ST 2 SRR B R B A8 A F SR 1
I 7 s e 2 B 5 0 e 2 2 1 Bl Ze e v 5 — R 1
S W B > & — W9 2 BLERSERT 5
S BN B TR 3 MR S AL SE T 1
BB A RTE T M > & — 1 1% 56 B 1
I L FEIS /3 £ S BFSERT 1 TR 1
POTL - BRI SRR 1

O DA« 422 1F




WEZEBIIR « 20 0D 3 1P A

@511 CPR34E3H)

No W xR & K = W % %
e o bk - , BRI 5 — .
1| BEAm OB S BT i R i )
o | FLA A HRFAAE DB 5 LR Rl LR A
— RN, RS A v SR BB 00 B SR — & N e
3 | U VIR RIS & TR E LCOMRIL T 2% | SR ?g -
4 | AbBEDSE IR XTSRS O LR NN S 2E 3t %ﬁi m
e o A e B
5 | MAEESKD A /7 = X 22T 558 e SN WAk
CT LT RCEEE BRI L) K — AL ONERORIEC LS | [T
6 e HUBRL R AR B AT
7 | KR DDS & LCOmBFIRE Y K — 2 O ILHH% BRI T2 5 %@ o
8 | HMOBILIHES 25 2F ¥ BETRAOHIE M RS PR 2 ﬁ“fi% .
Werner 4 (5 BE B2 BN KK J B IO 4 b £ Al | s
| AT RIS BORISAARTR | ferArmie
10 | ALEBUEIC LB 7 ) —F V4 MRk b R AT 28 | JOOk 2R R0 Z"fi N
11 | SRR T 5 L —F —HEEORI% WA ke
N s ot pe ) o - < e N . K2 8RR
% Ry 3 S HE A3 Z I A 3 35 9 b N
12 | FRRIR T DA (LR, TR0 9 OV B ROBFZE (T FVE Y ) | st g
T K O WAL B 363 2 B SRS 00 A L2 R I T
131 Tv 5 3 VR ot B o i — AR B VR
14 | He R A BB REIRIS 1 L S e WU 63 2 SFA AT B30 OO e 7. SO iﬁ% .
15 | BM~OMERTEE 475 5 S HHEIRE O2k TAR IR e
R ko I 7 i 2 ST e
16 | 5 BUAN P L OB b % s 7B B 0 B LR (42 15 5 P2 o e B
QB2 CEER 3411 H)
No W R R E K = W & %
BRI B OMMEEMIIC BT 2 70 3% 3 2 70 A Y ROTT | %
17 | e SR A * B
18 | AREAHEIAS 7 LOkR. TRl IS 5 % ML 2 T2 2 i‘gl .
[ = . e e . U SNy e ) Bz
10 | SEHREE. 7Y — 9 9 H VT B A KRR O B2 B 2 . A
e e s o = SRR B WML
20 |8y FTAMRRO T Y2 =5 — R AT L ORI WHE b BNl T
) \ = 3 e 2 PaneiiN S ¥z
21 | FHLWDDSHME L ToOEGT I IVoikst & #inehi s GBI H_IEJ —H|
m,
92 | {LHEGZHE & L C ORI AST Rl 72 LB O B A 0 [ 56 SRR 2 %‘ﬁé@kﬁﬁ
e R BRE (XE 5 < A MO R H — < A KRB % 7 . P
23| Wk o B - KBOREPE i T
on | ACHEREEHS & LCOMMAZE I TR OMMEE £ AW | ) B
Ik LRI B 5 B % f W
95 | v RV 2 F 1 S — I TR X 1 T B g‘l v
26 | REEH & & b R A ROMRT) & BRI T 25 SN EE Eﬁé‘j "




27 | KBRS R OB L WM O SR T T A KRB SOH AT 2 ;gs o
8 BB BAE D~ Y ATV E VAR L 28T LV F -0 R SRR oz
2 == F RO YA = OREOFHb e L1 I
29 | HEHNCBE S % mAEAT ElR3 iy N =5 %ﬁ% [
e o R Bz
30 )( 7 = /i/m\ﬁk‘a) HJ;JEU %thﬂi[g%uﬁ %Jﬁi &ﬁj‘
oy | TV AR L D WhT B ERE T BN | e
~OALHE & 2 FEBE AL DTSR A s T
¥y IrCe PERERTICE 2 MEMMESEMLoRE 25— NI BT
321 s A A O T PR TS HHEHWHAF B eI
33 | ATHERM & IV 72 O T BHE B OB O SUSTERBUC 9 2% | Ik Bk A B
ALY — o DRI BEE AT B R O Gy | L P
34 Wiz TR KRR SN g
B | FALS R RF YLy — 2 B CHlE L7 & Do 1R AP A ﬂﬁ "
E"j Ruﬁ
FHREEEWE LD~ 7a i~ A 70T v vy a v OFRBEIEY AL ST 2 E ]
36 iz B B WAL g AERRERLER | e
o o AR .
37 | [aF1] OMELFREREICBT 2 —F %5 N A > 5 — ik M
33 TNV—=F I HNVERNT 4 ) AACHICEE S 2 % )8 O BALRIEFRIHIC | BN AR AR HE
B9 A hk%e S5y i A 2 il 5
@3 M (CER 4411 H)
No W % B & =W % Z
U VT Ny AR BT DR R T | T
39| S ALt BB R Y|
40 | SEBEISIELC X BB ML OSA~O I O BI% | SOk T fﬁﬂ _—
A1 | {LRER OSIRIRSNC & 2R EA 5 = X 1 O SR BT A *é*; S
KITRIRT Y+ IRE % o il 5 L T OO v O B S | i
42 Py B SN Teasid BT T
TANRGF BT OT T —EEOEH L FMERSEIC L 27 75— | s W
43 EOm% HROK PR HE g
A4 | HIEANTF FIZ X B B SO SIS0 M BT & 2 05 B AR fg( -
45 | R ORERE & IREUICAN B 2 AT AR fﬁ% i
BRI A LT ¥ 7 = RO & 2 ORBMaN T || s
B 70— F PR O RIMEF R DN ABEOER L AT | KRk
T 0% 3 27 ) — VRO TERIEY] IR AR
48 | B ORALIT BT B el (KRS DAL b S TSI B 2% | B2t fﬁ‘gﬁ ’%ﬁ
TAINE VEE2 - 7)) a3 FOEYEFNA R ! s Eie
9 LI £ 5 8 3 v OIS BLO S - WA k%
50 | FEBEEEI B B LHEL B 2 B L A iﬁfﬁf [
51 | EE OB Lo WFTH & 2 DI T 5% AT K2 HAF ;ijﬁf,f .




@75 4 1 CFIK 54 11 H)

No TN kK = W % %
e i s A A
52 | WUHAAT7) Y (NPH-0) ORSIBEMBS T 208 P
TEHE SR Z & 5 B AL BoRA LRI B 5 MR 0 R O | P
53 W% TS K2R PR 2R TTHL Pk
54 | KBEHRSMITY b DNA HIZH5 S NBHI L TOBMITINT BT | SI0RFsE e 1
55 | {0 LB R I TS GRS %*;‘jf -
A O IR TL Y & PAE o JEHEN 7 % s P
56 1 T U IRIIE D T A A R T Y —~ORSH — AR Jok Ak
57 | ALh A b IR L O P K S S L & > M A TH I Zﬁ pos
_ A + - W TR HiZ
58 | AL IIS T T O S DI fayriond e —mm
. Fr < e A A7 P TR Bz
59 %ﬁﬁ&%lﬁ%ﬁj—é | T wa /EE;EE1H%%0)B? ;é H:ér?ﬂ]:q{%ﬁ J:HiLP ﬁﬂ;#
60 | VbW ‘LA (FBEA L) ORIHEHNYE ZOMERT-HET AW | Kk gﬁ% W
61 RFPF RV F—IJRANMILBESY IV EOHIB{LEED I K2R i fii
— b MIGET VT I YHEDRTF RV F—V 2 h ORISR - Al W Yok
62 | TAREI A 72 b — 52 b SIE X B AT RO H 72 AL R 2 28 Eggl‘ oy
63 | ALHE M A MIRD I & 5 ARSI 15 B S T2 e %ﬁf "
o1 | BRI O R R OMI 07060 0 B Re L IRECAN I | o R
¥ 5% BT A T
65 | MILELMAMILOT K F—3 2 L MIERE oD S EDETIFOMRE | UMAEIE fﬁ‘f L
66 | ASURINRIIRE & 2 OMERALLE B O 5 M 8 TR~ O T BT | KBEER A3 ijﬁ*“ -
@5 M CER 6411 H)
No Mm% F B K 2 M % F
N=F =BT HTLVFNIT I VT ) tu—VoYtRHE 20 | Yz
67 | St e Lol s HERFEZH Fi A
AR R E 72 7 7 S W & DR B a5 Crocin ROTFE | | bjs
68 | w#q ) KA FEBEKD I T BT ACTRBRFREOIEI | e
69 | Fr5F WA MBS L FIEILE T O KBRS ?ﬁi‘ e
To | MR - S X B (GRS & L TN O LI | P
B 2 FHEY Eil fE
71| ALk & AR A B B S HESEPER K2 fifkiate
B PRI AT AN
72 | R RS P T O & BRI 0 B 56 SRS gﬁﬂ "
T TR 7 DHIRE 7 — ) L > ROGSERIE BT |, o BB
73 6%%55% jL)”j(%B?%DB 5‘]‘1737 E
oa | VR BB ATAD B ICEEORNT & NP7 VA MBEADIE | | P
i i S
75 | FEANLOMIEES & FALREC B 5 ¥ 7 Ve W BB jfé -
T6 | FASHROKOME & B I TR R ORAK ORI B | o e
i R " Al R
P . N HOX TR BB
77 | MR B SMAREED DA A b O Y — DI i T
78 FERBBILF )4 VBEREORIF VMR TAT - bFTUAY SO By
Ty 2y AR HWE N ORBGBR OB VAR M g




79 | AL T 0T OIS % OSRARI es HIREHE 2 % |2 3 TR E’gfﬂ "
80 | #3200 —sHORNTF Y E LCOMR AR R A 8 éﬁj/”;\ -
81 | % AT DTN h b 2 B OHE R IAE L & (LB B O B TR B2 S 8 3@’; i
o | PERERAT 7 A7 ¥ O I CARALE SO BRIt RIS | T
M5 2 % R CiE
a3 | /AT ST F NG TR LRI 5 > 7 BN T ) | e
FR LD A R LA File
@6 M CER 7411 H)
No M xR B =E K XM % &
aq | PPRREI — A7 F RO MBI 365 AR AT | DR
- ¥ L7 RN T
T DfFBH 1 J5 A
IREDBER & 7 % AU L 7ALHE S OO DR & 2o g o e | o B
85 W% B TERZF T B Wi
86 | INFTALEMINC L 57 b E—PESM S35 & FHHC oW T OB | I mskbik fff;; -
87 | & MEMAHISCID & 2 & LV 2 A b1 Y — KBRS B ﬁéﬁ -
88 | LHEILZ L 7= o L = X A IR 50 2 L8 AL O Ti% s T W s
a0 | ERBUREE b2 TR OKOHEMN L ERUEOMIITIET 5 | AR DR
e B FH SR 7297 HE —Z
ey vy = e Wi TR Hi%
90 | Y THIC X 2 KM ORI 53 2 7 = X 5T % BTG |, AMQ Wb ek
O1 | BRI 417 513 5~ A N RIS O RN BRI 5 *fj% i
02 | BRI 2 B B 542 & 2 B0 W) A A iﬁ% -
03 | B T-AHEEE 2 M5 T- M & BEREE L B B %% SR KR, 2%&@@ -
9 | EMEMANBIZ B2 ) € K54 47 7 7 5 — O HAESBUEH P o w
ST A M AN % B0 5 BRI O A 4 | DR
95 7 O BISEE LR NG F L 3 H A
o | FHREERIA BT BT T/ A NZEHAT /A MR | o BhHE
YA AR IRy S
g7 | PN AN A F 2 = L0 27l ) ARAOEEREBET | o #pz
IHNAN NV o — Bl O e A
LR O ZR B 5 0% IR e
98 - & L:%ﬂ:?‘:{ﬁc:'oh‘f _ ﬁ(&j(%*i%]:‘f‘?ﬁ ?:(:“I %%
900 | ZHAT I M BAE S A 7 A DAL OVE SRR I B BF% | k2o ﬁiﬁf -
@ 7T CEER 8411 H)
No W R B E K = W % &
L0 | TEAERIEPEERE RO R B £ 1 RIFITER O | B EBRECNS | o P
RNk ok = " INARE K ER
101 | Y5 BB T O E N 7 4 VS — B E Z0% v 57 V4T 2y | KIEE KEEAE f:fg*‘ s
102 | BALA b L AGS X ) AR B BRE ) S IRE O (AR O] | e kI iﬁl .
-~ . = N N Bh¥#dz
103 | 1LBEG O ) ZBLU B 5% S L T I
104 | GHIRE ORI 45 6 I B9 2 W5 PR AT EN RN




y . Bh¥dz
105 | HGF 2 & % B2 J&§ o T4 & BALR; 1 o FEREIF 7% NN BA Hk
106 | 550 TR WU O 5 & 6 g S e LSRR E%’* ?ﬁ“ﬁ
107 RO ZF o728 VX EOIBECIOH (5 VN7 BHAREZAH | il TS %
¥ BALRE IR DBI5E) I G BT G A
Log | i vitro © MR e 7 (P RO BRI | W
VT OIERERFET R M3 it
100 | 7 5F 794 FOREF 519 AF ¥ £ EMELOBHIZSNT B R A i;fgi -
110 | FAIELERENC & 2 LR EH & LT OIS MO i & 2 DR R TR T i
AL iz
U1 | A5 = oG BBLEN R % 73 R A OV T A 1 f’f;*‘* .
LI B A IR L ORA : U NE) =S as - 7ars | WL
N2\ ) N o etk o bt i Bl I
IR~ ™ A L 812 B0 5 K R B IMIALC & 2 B o R e
U3 1 ses b gk 7ot BYVTOFERRE e gk
AT 75 X O 5 1= & 2 B LR 5 2 75 T . W
114 g Y N W Wi
QS CERI4ETL H)
No Mm% F B £ X M % &
BRI FIRALT 7 > LD S N7 S B R A i~ O, | P
WS | oot RRERAFEEH Tf Y
ST o R SN W TR Bh¥dz
116 | Frlletkiea A9 535 —7 » ORIH e B T2 =W
117 BT~y g VRIS TREE VR Y — 2K 2 50 THEORTIAE 8 | mHR Kb iz
A FFERE DAL HEAENFFERE P ER
118 | Bk L E 12 & 2 BOST BRI E oA KA B2 ;:’%ﬁ .
119 | FEHET 0 — 7 % 72— BALE 2 (NO) DR\ BU B IEINT | Shssssi ‘i‘%f& At
120 | APRAHI T 210 350 7= SR G 75 1 VIR M2 00 56 RSB "’gﬁi e
121 | BT EBERETLEOMREREBIHS 27 SHELOTDORME | g o e
ﬁﬂ:)‘u EEIEP %
122 | BB HEGE O 52 JH RN IR RIS L T 2 85 T O T U B fﬁ‘* 5 1
123 | 7 v 77 b= A% b H Wiz cell envelope D3N 7 —BRFEIANT SRR TR RFR 22 R 25 ﬁig% e
124 | HEHIKERA 7 F FHOF 10 3 F— CREHEC B 2 5 AR 1 ﬁr"iff‘ o
125 | SAMRTIGN R & b BT 5 > ORI & 2 (i A SCTCR A S T2 5 ;fff -
Lo | FOBEALIED 0T = & <12 OGP O BRI & O UVSIE | P
BEBEDFRHE I S B 5% — ! /NP KGE
Loy | BB R L (R RO BRI 70 DI | 0 P
Wt — IR BYRE 0> 5 KL ZFAITEE OO R o7 . . B M=
. N ‘ - LR K e
128 | 3 3 L0 2 7oK OMEREAL & 2 OREREPE - B3 B 5 oo il
129 | %5155 DNA 155 X OB HRER ORISR D = YT | % BT PRk ijf“& -
o L L N L AL L o e BB
130 2 2 TR K EE S8 ST
131 | B SRR A S 7L T ORI . OB OBt OB R BB 2 5 iﬁa& -
132 B OEALIZAED Fa X T LE 7Y —F U HVEEIINT S, Ml | IRBRT RS Bl
JANT AT NVE YBOI ) v F v A0S X 2 Bifsh 5 WY AT ATFER | ZPMERE
133 | fEEZRZE WD Y D FEIZOWT [elPNE YN &= S BT




@3 9 Il (PR 10411 H)

No W% R E k=W R Z
BT 5 OV ORI 0 Ol TR 2 1 T U 4 VRIS 0 IR B e | RO
134 ey s T b & B 1 & U 7B LA P i~ o s F DORIESRETAT | 1w e
135 | © MO ccll envelope DIk & TOREREE KT IEOBE | BERIKFEAS | g
136 | HAIHHRO L — 7 V) IREOWYE £ BT 2 e | o SRR | R
FRFZe R PANN| N
BUNERTE: & 7R N OB S TS & ORI BIEORHE | o | Bas
137 H R R 7 I R 2 P 2 R B s o B ek B
138 | FHAEG WD b OB TR MALH A O % TR B2 s
U 3 et
s e e A \ SR TR Bz
139 | BULHELEE s ORI T0 7 LRI OB TS | 550 e %
140 | SERRHLEI ROTIE : MR~ 7 07 7 =Y HIZGE] 0S| BRI | e
L4y | ZTCABEE T Klotho OO AR EILIZ 51T 5 AR EROM | e P
] & e B~ DI RIS K A=
142 | 222 1) — o O SR NS T A 0 AT SR ?fn% oy
143 | 7 A2V Y BESEBIGES + ) 7 — OB & R SO ;fﬂ,; "
144 F AT B e B TR Z 2 W, A —IJAF VOB | 5K [HIES
1EHT DTS B 21 Fe A i
pr - N e e BB
145 | LBESIZ X 2 5 A5 % B ¢ BTN ¥ TR ol
146 | KB HESRE RO ANRS M5 AEHF Y A2 ) — YO | B f@ﬁi‘ -
t P THRERGRTF IV T VEFZ T4 I =D DNA 7 1o — s . | BhEE
W =2 7 e Bt 51 2 MO RN RNFIERIITE | i g
148 bk & X ZBWICBT 2 IE B R /N S o T N HIZ
=Ty VAN —FATO RN - P AR P
s e N s g s UMK BACFILHERF | Bz
149 | 15T W% FIHF 5 AT O EE O Bi% S N
150 | SL1HI OB E T LA PIBIERE & 2 0%t 15 5 S B N BB ;fﬁfi 5t
oh, BT IANRY PV L 5 BAL AT O - KEGOWERST | o T
Ly S min HELRAF T IS
7 o FIRTFREIR LT — 2 R & & F 1A TR N R
].52 t %ﬂ*U‘Tf‘E@*ﬁﬁ jtiﬁ?%ux%u %Ek'% [EE:
153 | 2Rl 551 B BB A 05 2 5 I B I 25 LR A A B 5 f%i; e
@10 CPRILAE1LH)
No W % R B £t = M & &
s . o= JUNKREEKRZERE Y X T A Hi%
ST ) SR 4 S H 2 7% .
154 | BORRERHI 2179 £ ¥ ¥ — Y A T A DR [ i @
I N KBRS RIS | W
155 | e} Fi@ﬁﬁ%n‘»ﬂm@.kkﬁéﬂﬁﬂﬁm\ LV ATH ]V{ﬁﬂﬂﬂﬂﬂ*&% # Viﬁ_%%gﬂlg
156 | BB A T = Y BIFEAREFOTAA b O Y —~DIEN B ok
il B
L | FBHLBEA = Lotk 00y s MMM ORI OIS | o -
EPR L & O RO B ! W EA
U M IRIMINL FC B 2 2 5 — BRI 2 I 7B 2 e | Wi
158 % HRUSER R S 3R A 17 K
SRR N —7 7 2 5 Y b7 ) — Iy 3 YORBEOME | #z
159 _T‘L& %@(ﬁ% . E\*ﬁﬁO)fﬂm Eﬁh’\iiﬂ j(?*}i]:%ulg Fﬂ%{g IE%
160 SBHRIRETCA U % DNA A RIICH G35 ¥ “ H DDBp48 | BEAR KRS R s | #d%
DFEH S R A e fti 7% IS A
61 | FAMAAL )T T MY ABIT D REDIEE A P UV AREELE | i
B L 2 1 MRS O RRAT f f HHORE




iz

162 | HERBEEEZE OB S35 X 5 = ¥ A O fNT NN AL 2
163 | FILERSM 2B O HEHEIRIE & B % 2 7 = % 4 AR ?"ﬁ% "
164 | UVA 12 & 2 BALAs = TAR oM s ks ERXPAFEARGE | 88
# Sl
165 | ALBER: 4 & LT 0 SRAL AT O 7\ I 5 %% R 258 “’;f% -
e . A o . R
166 | KGN E DO TR b=V A 27 1) = ORhH TCE MR 238 S T 72 T e
167 YIFVIIABTUVF =D LYE b =T L B ¥ T F VO | BER R R G | T
5% e I VN3
168 | [V ALEH DO R DU AT 2 (LHEDR KB PO
Loo | EMGRIRE DR L BUEORE~7 Y 7 VA 7 HAT=TE | e
TR S ROC TR 2 W R A 5 ) — < B~ AR PSR
Lo | TR X OE R I LA BB N Y SRIE A O BB | I DRAFRFBA L | 2kt
B 2 SR BN
@11 CFRI2411 1)
No m % F B £ X M % &
171 A, BEBERAEOEFERENC L Y SCID ~ 7 ABHiL MREISHERS NN YN Bh¥dz
NBMIET AR L 2O B2 S e Rl A7 BE
172 | B R T2 65 LU & OSBRI > A A e B AR | T
NI T
173 | RE#AL D51 A 5 = X L ORI - #{b~ 7 A Klotho (2B} 2 fF#HT TSR AR A g%; Fig
N . , S JUINRZER B Hiz
174 | K FORBE & 2 OEIEMEO 7005 RO B s o
Y M EMMESERIIC B 2 T B 3 5 — 4 ¥ 35T O AAEPE S B 11 e e gz
175 P FPZE RS B 2 M RE—IR
R H51T % MR O B RE N R\ A LA 7 & OVALRE | [T
176 | v oot 2 WEERRERER | O
. . PN _ . " JUINR 2R B )
AR Y P — VI = % N
177 | AL VY ) — VEEBRD X 5 = 2 AR g €
e G KK AR BT RS
179 | 3 0 OBAIES % IR L 7= BEE R R % 7 e vofi | HRTASER o
TRk N B
. _ . WAL KPR b HiZ
g NS 7% - 7o
180 &’g1%ux{$m%ﬁj_é‘t7 N ]‘ @EIE{$m%ﬁ%%L~E§¢éﬁﬁh %iﬁﬂ:g}%ﬂ EF"J:H] E[Jig
. _ . . AL S KA PR 24 RS
A NS 1 — 75 L 2S AN A By - N
181 | ROBIKITHF 2 IH T 5 — 47> DERA G b 2 BB T . AT
L | FRE AR IIREO AT % 1R IR AR E (EFABE) 0 | IRk W
FERERNT — EFABP J v 7 7% b= A& Hl W a) — [ o7 AR FE R} KA =
L3 | FREEAO [ LHE | it 0 7 5 20 DA~OMITRI T | IOk e e
5 HE%E [ 22 R SR =81 #h
#iz
184 | 1C, B 7 v 3 — XBHRATE, Y 7 07 A b0 Vol wesoers | 0
BN L R ALE MO ~T L 2 5 v bR F 2 BB — P
185 Uz VG K EFFE TR A 5
186 | {LHESZEH X LCOAMA A2 7 4 b Okt LA R ”é'j; .
‘ . - RN T RERER: | Bk
187 | ALMESAL R DA & & AT L 72 bRE D2 AN TG D& 5 RECERER EE B




@5 121 (CPK 134 11 H)

No W% R E k=W R Z
188 ARIZBITS [ x A—=2 OIS 501% T B AP R Bh#dz
— R & KR AL~DOW e — * (his 72 1LBE. Extreme make up O %) Skl Jonathon John
g | TR~ s R RIB A= £ 5 BBUMHGR W= s = " 0 | A Rhe BT
FoRk SEFHFSERE H i £
e A3 . - e FER AR ZE T | %
190 | BEE01 7 F V& FIH L 72K 8 ALk o Frigins WA B R b 4 — Iyl i
191 | RAFIEDS T2 5 = X 2 ZI L7 A TH M ER BRI BE 2 Y
192 IR T A 0 FF 2 A YO ) FFF— VI X BEFEE ZFO | g RFRER: Yz
Bk SR ki i
RN N RERTRF AL ARG
193 | HADILHERONEALE 0 < 5 Wl 25 fiksioNNol) i
104 | HESIRABIE S8 = 5 2R RER RO TS TR T2 I
195 | HEfiliz i 5~ p38mitogen-activated protein kinase 9 FE-5-kE DA ;i:};iéi& ijf,gl W
" 4 B TSRS KB BT
%5 ) b 3| sl 1))
196 | FERESEREAE S AT 2 B RLORE AP O PRI & 2 WS B, wn
o7 | JECEBANT R AT 7 L&k % SRS SR L &0 0 | KRR b D
A% TSR i
5 et G AL 4 NSy =2 Wz
198 | HOWE) % BlsE 5 B OSEBEHR LBE R T fonien yve .
- . . . IR R BF
199 | Wnt ¥ 7 FIVIZ & B A 5 = ¥ i ol O b B R R R AIA
s
200 | # > % REMOAF Bt (I A AL RO REAT FEHICE B2t 5 ’gﬁj‘ sy
201 | M DBILIZ X 5 VI T35 —5 > OfCH L OB T- 5B ETRERE IS D\ C | BB S B b f;ﬂm "
202 | BB OAF ¥ 3L OBALEAD EHORY] bR T
203 | PRI S > /57 WET07 ) 750 — LR PED | AR s
il SRR A OHE
204 | AEDLEDTNAKRE { £ o 72O IEF IR BT 8 K BRK 2 B 27 S B s s B Al e e
':F”FT FEE:L
7 b E— LD HEEN O L% B8 L7 A % > 5 7 & S HBAATINE | oo s o oo | SAEM
205 ORI A SYNES &= | =31 =R EW
o g i _ . UN=YNES iz
P O z LM S5 A e N N -

206 | HENERIGIETIC X 2 % MHEEILO £ 1L & 711 & 7 I RAnmEeTE | o E
207 | FiE I E OEN S E B Quality of Life OIFMIT-HEIC BT 21 | imBr kB ;ﬁj’ifi
MMEADOF & Y RIEEFHT S, DAY - V% A3 VREREROERI | s s #iz
208 N2y BE VG 24 e K P2 3 B

@ 13 CFRI44E11H)
No M % R = £t f M £ &
P SRR Bl
209 | TA b5 L ORI ALK B 55 TR O Ay “r T
R AL BT 5 BEEBA 3 LR | WA
210 —iﬁ‘%/(’ LV‘HJ‘L%‘/‘OiT%)'ﬁéobeL:_ ?@R%‘K%A%UE‘ }rjhﬂﬁ E*q] HEA
911 | BB L 7= H LA MR A O B L 1 SRR Ef% .
g } e SO FH R A B
212 | AARNEREZ BT AR YR A7 2 — b Far L oiisl b ¥ bR T R8T W
N N . FIERFRFPE HIz
— 764
213 | 355 F —CHEIWER & b D KM OTER oionsco oA
g1a | 7 V7 7 2 ADWIED kUGB P R
AR IR FREA b L AT 2 AR > 5 — eS|
YN S N LS - o ST L BNy N HI%
215 | Akl A P OUK S & O O S s e N




T, TR REIRIRZ 2R R 2 DT B M Y 7 e | Hoi
216 | g iy YRR BE R ER JET Fo—
T . I HE KR A i
217 | BB BAARY X 2 5 F-HE e KR 1
218 | U/ OOEERE 7 2 ) — ORI B £ E A B B AL PR *é*ﬁl -
219 SRAVHSUE A B BERIRER 1L 2 ) w7 205/ f T ORI B e i R o A JUIES
B % ! B EX
290 PR FEN L LT, av VB, py—Y 7)Yy, p7 I/REE | LAY AT I
. O, TIVTFUDE 5% 5k bE B & LB F-%ar | Rk s P
PAS - 4% 1\ 2= R 32 S B T R F RSB e
22]. %n Lfﬁiﬁgbhﬁzﬁﬁﬁ_%ﬁ*fﬁﬂ%@ﬂu*k Uﬁkblv‘ﬁ%ﬁbﬁ}tﬁﬂj ;%,_%z,%ﬁﬁ%$+ ﬁ%ﬂﬂﬂﬁ]%
222 | HA & IR A D LHEBLO I s B B i?j’gb”ﬁ%m "
223 | 7V YEKIBIHOF ) T b YREOTE LR T gf.f ’“,Eiﬁ
994 VAR A L F 7258 S L T o B & fRAT SIE RO | s K b Ererd -
PSR B Wi AERFGER mAE EE
g95 | =¥ VEXYTF =V AT LRV, ARAN N L—Z v TRtk | KRR Byt
DEBOTINZALIC T A% CE20 e A A
- . N s WA R b | HR
— 7 RECHASE AR (s 2B XY . ‘
- ; - = ety s g | D
227 | FBZAINEIZ3 2 Bn L o e 2D v T oG HFORUR R 250 WY I 9 B JNE R
@5 14 B CEFR 15411 /)
No A I K ®* B % &
298 LA & LCoe 7a VB X O OFEROYME & APt ICB | TR Rk Bz
ERAY A HIF e H VRN 5
. e . i , N WLk i
Iz g NE - y 3 i DAY ot o
. N . " PP N4 iz
w K7 ISYRREA HeRE B8] ’
230 | ¥4 v MR EZA T AIREDN ORI T T 7% [T W
M LT o b Bt L S . I " PN N o
231 lid’)l/%/c‘.’.ﬁf‘]'ﬂ/’& /7%:1 D%E”aiéﬂi}%j 7%/%ﬁ2®$ﬁnj‘ W R Bﬂﬁﬁ_ Stﬂtf]ﬂ
A s 3 st S AL KA KBRS RM | BT
232 | A TGRIEIC BT A LR OFBANCEE 3 2158 SRR 2 3 WU R
933 b MEZFIZBUT B IMAEF R A N A OFIRE ZOMEARTICET |~ 7 v FERAY liEsess
5 AEIIZE Bz R Rk HE RE
e e e ) o 1 B NN i
234 | B AES ¥ TAF ¥ RFEMI O SRRV S~ D5 FBTZE %%;ﬂ* KE
" . 2. 0 L R - . PN Byt
236 25 = VEEOTIHET O 2 AL TH LWEARZRET 5720 | &R Bz
DWFE B 2 S g B
BRI | 0
237 | VR AL OB AW IC X B ARATRIEE (PMS) DiEH# ZERHE IERE 2 R BE —
SFEREIANT - B e -
233 SODI R~ A% A2 ROFEEEL 77 F /%4 MNEIHICBIT 5 LB 25 el
T VERE 2 DR E D fiftiH ” S eI R
. A B[R 2P Neao Nl Bh#cd%
1 — A, A% ~ =] cd A 4o al g
239 XVII ?_}.“J a7 a M auﬁlﬂ?é %&;—\f‘if"fu Db&ﬁo)ﬁj }%*% Eiﬁﬂ%ﬂ'&)ﬁil’?ﬁ}ﬁ 7%*:"‘ j($ﬁ
BIDEEA 7)) Vo v MRS T OGS VAL RE & A5 L 228 HAL e e Yz
240 | ek e AL PR S s =
o - < oy - B[R 21 Nees Nl By ¥cd%
241 | WFLEMIC BT B 7 = O F ¥ O AN & BT o AT Em—— o 5%
. - iz
242 | KBGSENF X B8 7 v 37 B ol & 214t TR I - S BT | TATE
s
243 | WAV IGEIC X 2 BET O HEK, #EKO IR S AT PN Ty RE S et ’Tf.ju’; N
B
244 | BIEHESENBANCG 2 2 HE ik (07) 04— EHRE N i% -




op5 | HERRALREZ NS ) R=T AV Y A=Y FNOEREZD | SRR SR BT
R 4 AT SRR 72 55 R BE
oqg | TLEA/S—F 2120 OILREOATANE L AT G 2 2 8 BROKLTRERER | R¥EbE
~ BB EHZ LM bADAL vy Ea—TE,S - N HISALIF g Rt e %EE
. . Rk 2 A2 B iz
A, e i 5 -
247 | B RAIN % Ji V> 7 R OO 5 B R AR % -
@35 15 PRk 16 4 11 H)
No M r R = e
.. . .- et A b USRS B AR gE | Wi
248 | 93I=r-5 EE;E’\-j"?" NIk 6%@&@5@1&&@@%0)&:’1 B8 2 G Rl sl $7DQ EI—_E
i X _ NS ez
A 3 R aNy aN T-v — > ey
249 | L WVEER G OGHFRE LToa L ATFa—t rHoORi% RS e B,
o N KRR T | %
. X T 1 By ks R b Bhsd%
251 | EERR R L7 A 2 v MY T 3 FARRERORTS BT R e B
A5 ) — MO K T- SlacZa D5#EA 5 = X LD E X5 ) . 1=y hY—s—
252\ A~ LT w6
BUITEFR BRI | o
253 | B2JE O EEEFN B WL OB TS Wit > & — Ui e
TS AT AR wox
- i N . BRI R A2 T
B3 %= 2R A a¥ = ’
254 | HANZ O JEZACHIEER E EEBNRDGF A H = A A B g T
<o . b L ) - e Tl R AR | B
255 /f N4 \j/f:\:/ 12 Lié;ﬁﬂn‘zﬁlﬁiﬁkﬁgﬂ’éﬁﬁn %i%'t’\/yh‘ ﬁEEI I‘l!l,lﬁ':‘j
256 | KUK 7 =2 % AR BHIE U — 203 NS FATa—
=
RN O YEGH - 554L - FIBICI B % 5. 2 58 n T T O BRREfAAT > et e T Bz
257 | S 5 s PPN WH
958 BB T-HEA RO ERE B 5 R RE ORI X 2Bl P LR | INTRZP LA ¥R
5 JE LS TR WA K
959 - BRI S5 2 2 B E LB LA EM OFEE | WA A EE 25 G
1953 F- Al L Wi 2 27 paY) G-
260 CAT7 Ve AR Gemini (T8 BUKIER) FRIEMEAIOPUAH] | 508 T 2500 Wy
ADISHIZ DN T ORE WV TR ZH EAE
og | VI IRENSY VRIS KT I VBT 2T/ Fr YAV EZD | SURFERER BT
PR e O MR EUAREEIFFE R} KHE Wk
opo | FREOBINCEY AHALW T B —T D5 4 U 7 —EALORRE | Sk PAPh F
B X ORI AIGIE OB 72 = 5 ERT O] & FEiicowWT N AR SR PEE A
. N e N . BRI R LB HE
263 | ¥ a v AMTEREOEA, PN OSF X =X A e 5 W it
. _ . . N . KIR SR e iz
M > N b M —_ A REEE \)
24 | YNy TOETF 4 Y -RY T ) —NayY ar— F O KRS TR RRmICE | I o
265 | BRI BUF B BPESEIGM & b 0T 5 % F ¥ OMILR AT AR A f;i .
=
_ KK E Kb iz
EEL R FELZ sy 7 z N
266 | ISZLEE DAL X 2HMEZ L & W ZILIZ oW T o L
U, S g emap Lt S PN g
267 TIu XI%L—J: Z.)ﬁJ %uﬂnﬁkr}f/ 7)1/17»&*11.%0)@""‘&};[‘:‘”4 @E'ﬂiﬂ'*ll'ﬁgﬁf%\ﬁﬁﬁ *}(?j:- 4‘5‘2
LR A A VT THERE DT A 7 A% A4 VR QOL L IERED I 112 e kL i Yz
268 | g4 RPN LS W i
260 | JLBERREC & 2 AR X AFEK T ¥ 7 1 7 ORI ke i{*’é P
[=]




@35 16 Ml (P 17 4 11 H)

No A kX = W % E
- . e REAR KRR Bz
— A N ok 7P IE] & %
270 a7z b‘/ba]‘_E LL/ %L%t %’E—Z)\ HSP47 uﬁ%%’]o)éﬁ% Ei%iﬁﬂqffﬁ 7](% Tﬁﬁ
o7 | TERERERIZ DV T 0 FALSCAL LB g KBRS ST | Kbk
— 7T VR FART = VK DOBLES - WRJeRH - 00 FAHAFET
AT VGBI EA T 2RIRY T INANT S 4 FEOFEA | o omn s iz
2121 o v 5 AT B S RS S R
] o o= . R 12 K 27 27 7 Bz
273 | & FHIRO ALK B W2 T — 5 — X 4 FEALE LM oAl e R L
TURY 7T 2Ty D2ZRREREM L LI T UV —TEIEIATE | ey o e | VR
274 | Som SRR R | g
975 Y MR T A O MG 2 o S8R BRI A | BARRAREE 7 Y%
F 2 BRI RSP O3 PP R (Y
I e e I B KR Bz
276 | oA O B X 2 FIBOR BT 7V OB BT e
SR % L - LR T : eI il i ) 5%
977 %3;;26%; L 72 dEsm AP 3 % B2 8 S In SR O i & 2 o S W T ii;lgﬂ -
. e e N LSRR AR G | IR
278 | THIFE) 12 k 5% ) OFFHL7 1w A L Rt fciieomyy | ST
e s JR e HE I R i A K o o | DO
279 | ALBESOFRAE b EHARERAC BT S A TR0 ORFE o o
, ., FR B #E
e R SRR Bz
281 | ‘BEGEAOM BN: % PreFr o R R - /) W T o RkEr TR SR Bl g
282 | B BHIR AN 5L 7 & U2 i A B O T %Térsf%as
o83 | FEIEDMKBIZT QMY L T OMZTEW O A T = 2 GRERIZS | BilEkFAE %
VF % BRI AT B AR e | AR Rk
R X s BRSPS R S | DT
284 | BLEZEEHIN 2 I U722 8 O 48 D iHE UL B TR Wil ET
— ~ = - - f& iy — j“‘w Ejﬂ > N RALE A =
085 Eg@j{g 57 ECHR LIRS RO RO BEB LUV |, a;gﬁ aﬁgg
286 B AT 4 — A 2 — VFH R E Cutaneous Body Image Scale (CBIS) | #inid FER R MIE L | Bz
HARFERLDO/ERL P JE R v 8 — g T
987 BB A T Z VBB ANDAT 4 v TV v 1-R A7 = — b ORI | fiE ks Bz
EoOME B2 RFSE R SRR T T
ogg | HEMFEZ LT non-drug MR ECRBIIGE R () b0y 2 i) |Bv )7 > TRk | B
)k B E s > & — F R PER
980 | 181 H# — A LAIBOBEA DI DDA 7 OHRE T4 A OIEE | doik ek R ;%f .
@17 CFR184E11 )
No W% % & K = B & %
SRAMER A v MERTEM L O BT LALMERBE RN (AT T—B LU UV _ e Y%
290 155 R ~O R I T O IR S KBHBRFETFE® | oy )
o A . KBRHF SRR BB | Sup%
291 | WFEE KA 1T 2 A FEEW O AR 2 E A bxh R OWsE AR A Y 1 Jeq F
292 JEEMBER Eo~ A 7 aiiEk i - WS HI vy a VAR | HOITERY BT
EROY L i LW [UEERNE o
s _ . ROk ERE W
w S 3 > A o pas A
R © e o RSO TS A | R
294 | MO KA BRI T % ¥ A7 A OB%E SRR TR SN o
205 | (LM GEHORMT LV E— 12 B2 A S ) —= v 7EOMSE | ERiicempy | R
A=
296 FREAE R OALNEAT BY O 2 B ARRE & 1 SEIERRAGE & O BT B T A AR | Al R R R b Y%
LHE e BT R AH R
207 | BRMICBI2HRAT+ ) A—EC 6 1 ORIERF AR RRE fg% Py




[EIRVAYE SR T A

208 | PHESEHAEN M 55 & O H 758 Z AR VE O SFA Bt R |
> 5 — i M
HUR T T I B 0 12 T BRI OB B & 2 O | D SRR |y
299 SR BHEEWFERE BT W
b7 7 hirget v ¥ —
300 ET7NO VBETHRE LS b VIR FANDF VST ED N T e AL | BEIS IR T AR iz
L BERERTAM i R e i
I oy RBORFRE B B
302 DHRWED . ROARLEE D o (adaptation) BI4: AR 2 2 50 HeAT
WP 5 — > & PR ERALEE O A - PR e UL
303 EANEOER Y —FE X —EEOBE R S CIEHE LI X | Uik RS ke
% QO L aHlick 3% R v 5 — KR H
- o B 7K o - KBRS LM% | T
304 | JEHRIHC X 2 50 TS A kOB R 07 O BEEALC B 2 %% AN, AR
” - BILRSRE B aH il
L B P H 7 i % A
305 | HBTERIERE I RIS 51T 5 0 I ARG T 0 e ok o
306 | EAMERIT 054 4 A— Y ¥ FEOM5R M S = .
qp | EMEBRD [HEOT/S= M) 7 KoRBE, aesheigeen | o LI e
O APSDTTa—F - IR —=
o . PNy =21
b - 3 P 5 B
308 | AHiLHEIZ BT 2 itk P ——— EHEE T
200 | FERTFREILBEL 550 5 HEMHORMIR OB £ 2 03 7 — 7 > Fe il | bk Dl
B9 ATFE HMEZ IR AR P e &
310 AT 794 YHEIVRAY) VRTORY 75D DEREHEENEGT | Rk RFE: Hiz
B Jz JE AR 00 1 VAR R B 2 R FE R SRl R
311 LBk D) A 7 FBANZ B § 2 L RRAA A2 Ay NSy N T
—RLEE VAT DING VA - Yo R R IR Joi AT
312 EHEIC X B EE DITEIER - B kIFo R MEE OILHE I X 55 | KORFEET ks
BB @ quality of life D1 _F & B2 UG D ZEAL T+ e bR Rl ) A fEA bl
@5 18 [l PRk 194 11 )
No W% B E K = W % &
a1 | €737 EOBRIELE & 5% 5 AMAME B E L LARILIES | e
T OWET - (L5 TR TH OE
314 | B L AAKBAIER R L LCORTF FEEAT a5 — 472 4L AR H S T fffﬂ -
315 | {LBERIEH L L ORI A 5 BT /T SHEOMSE | doiss: A
R e o | mERRAEMTER | AR
316 | SN Z YR TANL L LERAERNA T v FF A7 =7 ORI - WA %
a7 | PPREETER R & 057 BLA RO 2 SBNIER & FUIS 5 BB | Bssr ko or i T
BEMES X AL E— 1) v ZAIDRIR AL % I GES oa
ag | 1Y =7 KA O BRI X > < 51 % BRRICHE | WL 7 A7 iz
DYy FEAT EARFBLERT7ERE Pl e
319 | Wt & 7 F L2 Bk L7t TAGEIEH % b 5K OB Iiorsrasts e
320 | LBES O BIEAL A% R L BRm bR ORISR SO o
31 | VEW D FHEILIE - Jofic BeALARIE L= 1517 % UM BB DRV £ U | SRR LI opbe | et
MFEREHIARINC X B IGHE OIS [ A HE e B2 i B2 g HIA
139 | FORO BRI AT 5 > A7 ) — 2 O WA fisk - | TILRFPHe B
R SR $ 5 ko B3 [z 27 R 7e Rt MLyl A
393 T8 GEME Rab2TA I X B A 5 ) v — Kkl 2 71 = X 50> | gLk b By#
191 R P
sy | BETUET T AETE X5 3 ORI EI T 2 58O | TIRFRFH P
o LAERTER K
325 | SEBUIEFILS & AU L7 20L 3 7 — 7 50 in vivo WBLLIEOMTE | o rs e B




HEYHNE 51 SHPS-1 12 X 2 B2 Se il & 2 DM 7 LV ¥ —~Dih

Eery

326 | genisor BEEREAEGRBIET | oo
397 U UHREAHERE AR AR Y N—E A2 BEORFICBIT A58 - MERE L R | HAUEEE SR e iR | @IS Hse
HAYRTIZ A I PR 7 e B RS2 T JE 9
N i o - SRR G | R
. A - ~ )Sigili] N .
EHEIB LU 7HEREIICBIT2AB IV R F FRAE Y — L5 _—— HeHd
329 | oo B T PRk WA B
330 | MKLPI S 75 v PTEN/P13 % F — BRI & 5 FIALO B KETAE f,gfk -
KKK b By
331 | fhBHVEOREREM S X B ALRE S, ol KSR TARFFERIBREE - T4V "
¥ Tamy il R
T k
LR & 7213 L 22 8B iiRIC X A2 A N L AS — B — DS & Lk - < FAERFSE R
332 s R 0 2k OB\ T KBRSt 2 5 wE A
333 REERIRBORLIED 4 >~ FI2B 2RO Rm & ALRE s oM B n) | sk Rk LU=
DEALIZBT BHFE e Mt BT
7 /77; AND TMEHE] IZAHA DN GHRBL. FREL L ZOEFITONT S A s
334 | D% : IR SCAL TS B I
- SR O T VT HER E < LD 7o — >0 EE T - - ~
. . - BT ATBEA Wrse R
S5/ )= G R B IAPSFE: z P . . .
335 | & 1) ASER R IE T & A OV < BRI P AR (B 9 A TFE T G BT WE
@55 19 (CFR 20411 H)
No A £ ®* B % &
Y4 ruIe Ny a v EAHLAERY 72 = VORFNOFINY— |, iz
336 | o Semqeprm FyRAR b A5
, e e A AN 1 S e g , R R R A FHT B
337 | KeEALRETE 2 HB9 & L 72 AR RHLEIE D, 2 5 — 77 > MLk R o VL b T2 B
338 S A1 B B LA BRI IL 2 Y A= A4 7 O T O AR KL NZFD | HdL ks e
JEREIZHIR 3 A BRI % U E R FE T % 8
339 M < bV v 7 25BN EEE 2 O 2B ECR 20 5 3 2 X b | BURIRF RS K SR Hi%
Oy —#EM~OFERWT 7 a—F 2 G BRSBTS B W
et . SN, " FBRRE ST R B T
340 | WERREEHIHCTE 5 a9 — 7 VDS T O/ER Eror - WE T
U1 BERE SR DOFRRETEMENRE (N4 A —T7 727 % b)) O R OFERE | S ATEOEA b=
DS T BB i ST 2 DR SE T fwm A
342 | EMOEIFRZ AL U737 —7 Y 0 AGELMEWHORS | o e Fib e
- - ) 5D BRI EE
N S S e R SE PNy Wl
33 | 7RIV BB LRI EA T BETRAONE | o AL —
344 | FRALHEFLALA O BEREVEILBERL & L C ORI IS % JEREIOIFZE T T fﬁ@ %y
e FxR
TLLHFA L QL0 (CoQLO) DXML HEAMICBT D I bV [ |
345 ]) 7%??0)%;% Hmﬁ‘ij{%iﬁ[%ﬂ ?‘ulﬁ %E% %EB
346 TR EFEIBIC B 1) 5 & b SRR 2 V- BHRTE R o | BN R EERt 5 — il =3
EBL 2 S OV R S ofh & e WFget A Sl SR ge & M WAEA
FOUS - 05 5 THEIAEY Wat BIEH - Dickkopf 1457 ¥ F3 | LRl LRFRFBE | 00
37 | 4 Vv 7 (HLb, ¥, ERA, BREA, BT, KM EA) O | #HRH mux .
YAy wZ iy - BB R
g | E73Y CEAMTERCEDL SMP30/CNLBIR THIRNT VAT | yp s n e | HEEIE
ARG EBICBII2EY Iy C DEA, LbRIREOR ST SRR A A
. IR KR 2 T
349 ﬁiE@EﬂiV) 75 )—i’%@t{)@b L%‘%t@“u%ﬂ E&@ﬂ'?%{?—" j(E[ ﬁga
- . - Bk A b i
. w1 a1 e e | BRI KRR iz
351 | cAMP ¥ 7 F VAR L7z e 7 v a v EEEEATIE X ) = X 2 OFf%E Yo T
BUGFHR - SRAVRBEISIS G~ —H — 2R e LA LRI A A 7 ) — | s argen FAERFZE
352 | L i ams TR AR TR = W
MHERTF FBL ANV AL DAY TEERBED A DS LA || ey i
353 | g KR B S 1 e e




. , T Bk ke ey | 802
~ \ AR ga 5 > 3 N g VO JEE 2EL 2 5
354 | & ¥ o8y PO RIS 2 IO L 78T L v B R AU R o B o6 e I e
g5g | 7 VLY VIS X BRI, R TEE, SR T T | iz
) >3 (AQP3) N D&l ? R s B—
a5 | FHT T F 7 HA S OMLT UL AZET 2 PLD/ m TOR ¥ 7Y ¥ | RS R 50 R R
7 OM5 U AR F PN
357 IR B DINOEE:E X = X L OJEP T 2 ~ a7 VBRI 5 wIREE | st RFRZEBE #5E | D%
2H B SR AR S B I R BB HE B2 K T 2
UL FIRRR R | e
358 | ALBEASHE AR O Sl T & b L RBEAD SISO W T oRE ey y— P g 2 &
E7 - VR
3 = ZAIZ 7 EXRL 22 pil NIt
359 gﬁ%ﬁ EANMOHIGE DM EANE A = X AT 5 2Rk 11 T T gf}g e
360 H BINER 2 52553 40 HIERE IS A0 BE R OB AT B | BRSSO R S Rl
X % FHii o 7R A H SRR g AT
- )~ e BREOKEL RS KRtk
361 | AT & ALHEIZBE S 2 H AR ORI BT 2 XLEL 0 54 SRR ¥ EmE
362 BRERAA 77 v T TR R R E B X OVRAb = # i | s Kb Wh#
MABED quality of life (QOL) 125 % %% IR SR TR R R R N
ag | FFHCEZ X5 R v 5 2y Fo—adEs (WG 2~ L [ EEks e
ADOBRICER L7 7a—F) A B > 5 — P PR
@35 20 Il Pk 21 4E 11 J3)
No WM oE B = K = B B &
i N . KRR | W
SAVS I~ ¥ % g L s 75
364 *waﬁ"ﬂg PPAR %}l Lf&@@%ﬁlﬂ%%%?ﬁ?‘é’ﬂﬁ*ﬁnn;ﬁﬁ'@ﬁégﬁ B S RS2 1:% %kﬂ;l
265 | JFHIEAERLT % A LA EIILYa vy BIORA 700 T LD | IWBkFERER s
B 5E T 2SR P 2 A5
366 FEEAH N LT — ZJRE O LR RE & 3 L 22 0 @ v ) B | SO RS LA e
v — MLBES O B3 ER S i By &
[ S o e A P LSRPNG N4 iz
367 | THEOREMI 7 BT RO LGB LI BE A
WRRFEREREY S - [y
368 | R B EEZFIEMST A2 a L VLT 5K 4 FEMOBER TV TYRHAL | it .
o A Wk
369 | fLBEMIEH & LTORBEE MR MG O WG4 2258 e
o A . BT AT BN FEgE
370 | =V 27 bua R 7L —%FH L7z @ RERETEA AR HA O B %8 O NE EfE
a71 | 7 ETEAMIZLD UV 7 7 O Sl H
— SRV & — FEIEER R 2 - 7 R fh—
N ; . o . g B
EANENA 5 ) PN %N S — I BIF 37 B -
372 | IRCRE D B R OZICH g 5 Y ¥ R — LT URRIE L ER RS e
373 FA:/v<F A (Rosa rugosa) DG & PuiE Gk BART AR b SR
~JAX MR T —~OFMFIHEHWN L L7z AR se~ BT AR R g IEZ
grq | TEBVBALHER & R L 74BN 9 770 %) =3 27 by | HEEISIERR iR |y
T [N FF 75 TN | ORMAALHE S 55 o W 75 Ot % 5};; ’ ’ HE R
375 B A RN 72 PUSIEME R 7 4 ¥ TR O A & P | MOTATBGE NIRRT | BI%EE
BB B g AT > 8 — B fik
a7 | & MEVRE LTI 812 0 Bl Rk Hiz
— — UL BZ 8 9% % 1 7o WHEMNZ 8 95 E 7V OVERE — [R5 R FE R My il
B R A 2
b~ L 1 3 SEm " 0 i e b/ A N S A T
377 | NGB BID B BRI 7 07 7 — ¥ SASPase R L MEGOPIR |77 00y | g g
VAL N
q7g | FAEBLEMRBOKREOIREIETTH 2 WH T T =57 > DU A A | AGRFRERIER | I
= X 1 OffHT e Rt L s WHE OHER
N N N - TR i
379 | ¥4 Vv o a Y & IS 2 K0 LA 3R RS- B
380 B2 o - ZALIREO IR RN - HEOVE L E L7 | BUeRP R iz
5F v EOfLEBHi A 2 ) — = v 0B B P KT Jndr




‘ e bBE B - T N IS #ie
381 | KA & H W7 LRt R 0 F 2 < 7 ) 7OV OR4A TR TR W e
389 Mg~ N w7 2K VX HIC X B REOTFAE - BIED 7)) a8 | BEOKETRFRFR: | #d%
fFuy— NSRS wrgeRE | NI ST
383 WE D% - AH ) X LD T REEHERE ORI & BREER OB © 7 | UHRFERFER Ererd
— 5 — A — F{bhEREEMH 2 BIEL T B e NEI TN
I e B L T T SRR B | R
384 | EnTWEBY % 72 IRE 2 2R O BB 2 B A B OB BERLY ) 3 4 A T i
, s o RN
23 VB2 RRETHINLC Py o
385 | MEMS fih#t o ¥ % Hivs 72 5200 Fofith ) &R B3 2 WFge WA W5 [
386 WFRBETHF 7 <T7 ) 7 VOERE L GRISEOTHIL—F /<7 | KBkFuEz7a v 7 | FHED#
T M B B 7 T B A MR O RE A I T — 4 TG Y 5 — I S0Z
387 B AL - AL EFFHET H A ML AR E 65 v X7 B R O | &Rk isers
MEAERIZ L DT % 2 27 A OB 5 S AR 72 Ik 3 2 IF w3
388 FUOEERMIEEERICB T2V 2 2T 4 7 A OM S L | By EEEEE Y 5 — wE
FI2TE T B OB R WRgEITE R Se | 2 E—IR
R T SRR B WA
GUERFEFIARA | ey
390 | EilhE OREN B L OTHIC B 2 HE - E57 T O Bt BRI - % % 1) q*: il K o
TR IR v 5 — - In
391 [AEdE & BACLAEBLL,. [ & T e bhE . [N & & B ARHRFLOE | % KRR | WL RuEE
Pe—HH 4 T DL % o & B AR D22 | AW SCALHFE R Bl T
302 | [ & HADALHE AL HBaE— H 3 235 O S8 % TPl ) R ﬁﬁf .
. o e B Jop gl sy |
RO R 1T
393 | 1LHEDSD O HELD SRR B3 2 FE AL =05 PN R
5521 Wl CERR 22 4E 11 1)
No W R R & K &= B % &
394 R 7NV T =AM Y H—L %0 BB 2 W - BT 28T | KBRORFERFER e
£ A M= v IHIORE% SR TR R ¥ fEWR]
e . L N RO %
395 | ML D84 4= — 7 — & L C OIS I s PR WH
o P o M KRR W
396 | FrEERAMRE SR OBSE - BRI E I g
o } REA KPR by | #0%
N - s Bl ge O1 34
397 (ﬁi’*%klﬂ*?éﬁ%ﬁb Iiﬂﬁ*ffnn:ﬁﬂ'@ﬁg:ﬁ TJ}T%’E%}S (%#7?#) f?ﬁﬁ-‘ﬂi%ﬂ?‘
qo8 | KZ X7/ MHIKF 0 Y F—¥HENTF FORMRLFEIES L OTO | FERPARRER (T | @iz
SELES - RREME TR | B 2
s o N TRk b %
SRR B AL SO IR i
BOLATBOE N B0 |y
400 | MLoEWIR A 3PS 2 WE T-:8 £ OWE S 2 7 L DR MBI TR | Gt
S5 P AR T2
Jo1 | PVRARESE BRI & R L 78 UVA — UVB A 7)o Koy x | SRS Lot | g
27— OR% I;;(‘“ - TV SEE IR
qop | FIBBRIEZHE 7~ ) < — & Bl & Lok - A%/ 304 FIok | RELFREAE e
B TERE M 2 NI SCALHFE R HH fE—
103 | @RRACAW DI EIBT 5472 % FEO R oA i
= - R EEE N
N . S lh 2 A SRR e
404 | HEEEA BT 7 4 FORZFIIBT HEELiifE A [t FH 2
. S ey . FIEAF e
405 | & M EREACEMLOBRERIMHZ B L 7AKS TLEW o%s R Y — W ol
. R B b #fE
SR BB S S — i
406 | SREVER BRI BT B A b L ATSEME X F — ¥ ASK1 O EEREMNT o 2R} .
S LA L UR 11 BURE L T v S s Rl o
407 " Fe BRSSO TE R e
DRI% oA AR 36k
FWE v 5
g~ M) A7 A% a7a7 77—+ (matrix metalloptroteinase:MMP)- hiiss e

408

— QR BERESEBL~ 7 A DOIEK & € OfFNT

Bt DRk A S i i

IR EER




409 9 Jog H T 0 O R AR & 2 Bl R 7 F N ORI B 3 | TR R HFH
BHF%E T Gy SR WA —R
AREEIBEBA R |
410 | T A TA A=Y 2 7R Iz 2 T = A FR L OFHT KEINA FH 4 T AT HiF %4
bt ol
| o R . R R R GET - | AR
3 P > _ 3 — ~
411 | B RICB A IL17 77 3 ) =4 M A4 ok S0y 4 T thyT i
12 | AN TT V= SRR T & AR OB OREIOMAE | Bk -
BRATECR N ERBAR | ppponn o
413 | BERREIC L BB Y 7 F V) D X S = X A OfEIH AR 7 1 2 AT m’% ’“HQ
ek 7
R AFAET 2 B8t v % — TRPV F v AV & L7 BREBEEWE O | L, e #udz
AL A o BRIFRR AT WA
415 | BRE R L7228 LW R R EERL 7 LV X — B ORI & I8 | sRkasy 4 v Akgerr fg;ﬂ B
A6 | IS D B SCRAINLI~ b v 7 R OMSEAL 2 73— 3 7 2 B | SHRFR R W%
WCHEHLT I SR 7R EH BH
g7 | TIA AT IV BRI AT I FA MBS T TF S FA bAD | bR iz
AT = Y BEHEO LB SeR R
LIS L BB OBNE 2T TTF 4 AV 70 —CTRFERRE LT g Bi% ()
48 | e vy TRe Bl HA
A19 | EHORALAEDLRATINC 5515 2 L IA L F IO TOMSHE ST BE R R | W
—ZAMLVAKRNVEV R, HHRVE Y RANOHE B 2T e R W
RELTIFERPSERIE |
420 | FDICX P - NRO KB AL O FEIC G 2 2B O | et Ea s 274 | B Ak
BERHE 1 R
ggy | TR & AT BT I &0 ALEdh T R BT 5 /5 — F v U3 | B AR B Hiz
ALt A MY —LZDIEH T SRR Ky
gop | ERHEIZRA b0y —ORRLEMED D - BR~FER - Rl | RRETAE fBh L
KB %L T A sk T




MABS

I. %=, YEICEET 558
0. £MMEA. Z2EICEAT20E
M. ¥, EICRAT 7%



1. ¥, HRCHAITSINE




2470y aryZRHLIEZR) 72 7—VvD)
BEEAND T YN — LS E{LPitH

BT A
e &%

To improve the efficiency of the intradermal delivery of polyphenols, we tried to clarify the usefulness of microemulsion
by in vitro study on excised guinea pig dorsal skin and Yucatan micropig skin. Using microemulsion consisting of isopropyl
myristate, 150mM NaCl solution, Tween 80 and ethanol as a vehicle, the solubility of all the polyphenols such as quercetin,
genistein and chlorogenic acid markedly increased and significant amounts of polyphenols were delivered to the skin. For
hydrophobic polyphenols water-in-oil microemulsion was more effective. On the other hand, for hydrophilic polyphenols
oil-in water microemulsion was more effective. Polyphenols retained in the skin significantly inhibited lipid peroxidation
in vitro dose-dependently. Furthermore, pretreatment of guinea pig dorsal skin with polyphenols such as genistein and
chlorogenic acid, which were contained in microemulsion gel, prevented UV irradiation-induced erythema formation. These
findings indicate the potential use of microemulsion for the delivery of polyphenols to protect skin against UV-induced

oxidative damage.
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Enhanced skin delivery of polyphenols
by microemulsion and prevention against
photoaging

Shuji Kitagawa

Kobe Pharmaceutical University

FTrINLDRY 72— i, TELLTREICRE
0 MANEBIT LRV EPEREINL 20, KEER
PEIZOWT O Z T o720 T2 RV 72/ —VONSE
BATITHED © BER 0B L BUS IR 3 2 Bt E . SR
WG & B B2 DRLBE S S 125 522D W Tin vitro
K in vivo TEIEEL 72,

2. ¥ B&

2.1, EBRE#H

RY Tz /= VIFRESHIOBEALZ D E v,
T SRR B FEERIGSH > TN = P L —RELE Y
b (F AL 3 M X0 REET. N SIS & B BRER.
WM AR L, BiEBRELTHWYY 2an s v
~A4 70y FEBEHAF Yy — VA N=XDEEAL,
HE I T O R T MLk & R S 126t - THr: LT w2,

2.2. ZA47OI7IIa DR
WHELTIVZAFVEEA Y 7rE L (IPM). K&
L T150 mM NaClK{Ew. FHGEHRE LTRY ¥ 2
IFLYE/FLI— b (Tweend0). #lih S L#l &
LTy ) —=VEHW, IS %570 S EERE Iz
T, 3TCITHRL. RV TF v 7 A I F =12 L )z
WHB L, v A2 uxz <Ly g ve LTt IPM.
150mM NaClK &, Tween80, L% / — LD EHAHS:
25:20:47 104 :51:30: 15 To/wllo~f 7 nx< )L
a yARUK, RRlRER RS 0w kAt33:7 030130
Tw/ollo= A4 r7u0L= Ny a yDEHW,

2.3. BEBEORE

KY) 7z /) — Ve rzux<lLya A D K.
IPM. 150mM NaClZK & (2 # 5 & n z. 37°C T 20K
4 vFaxR=va ryufiolztk. 12000 xg T 1 45 [



217OIvNYa EFABLAERY 7T/ —ILOBEEANDT UINY — & SeE{LREH

OH

OH
OH

C

Fig.1 Polyphenols tested in this study
(a) quercetin, (b) genistein, (c)chlorogenic acid.
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Table 1  Effects of Microemulsions on Solubility of Polyphenols
Vehicle Solubility (mM)
Quercetin Genistein Chlorogenic Acid
150 mM NaCl 0.31 + 0.15 0.059 + 0.011 42.6 + 2.0
IPM 0.64 + 0.14 0959 <+ 0.097 0.012 £ 0.003
Microemulsion A 29.2 + 3. [*** 80.27 £+ 4.63*%** 4064 £+ 19.4%**
Microemulsion D 78.6 +  8.9%** 140.5 = 13.1*** 90.9 + 3.7k

Data are the means £ S.D. of four experiments.

from the values in NaCl solution and IPM.
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Fig.2 Effects of microemulsion on skin accumulation of
quercetin in guinea pig skin applied as a suspension in either
150 mM NacCl solution (a), or isopropyl myristate (b), in a
vehicle consisting of Tween80 and 150 mM NaCl solution
(30:70) (c), in a vehicle consisting of ethanol and 150 mM
NaCl solution (30:70) (d), at 20 mM in microemulsion D (e),
at saturated concentration (78.6 mM) in microemulsion D (f).
Data are the means= S.D. of four experiments. ***p < 0.001,
significantly different from the values in other conditions.

Skin Accumulation (pmol/g skin)

**% p <0.001, significantly different
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Fig.3 Skin accumulation of chlorogenic acid in guinea pig skin
applied at saturated concentration in 150 mM NaCl solution
(a), isopropyl myristate (b), microemulsion D (c), microemulsion
A (d), , microemulsion K (e), and microemulsion K gel (f).
Data are the means = S.D. of four experiments. **p < 0.01,
***n < 0.001, significantly different from the values in NaCl
solution and isopropyl myristate. #p < 0.05, ###p < 0.001,
siginificant difference present between data.
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Table 2 Effects of Microemulsions on Intradermal Delivery of Genistein at

Saturated Concentration

Vehicle

Skin Accumulation (pmol/g skin)

150 mM NaCl
IPM
Microemulsion A
Microemulsion D

Microemulsion D#

0.10 + 0.01
0.25 += 0.05
3.55 £ 0.60%**
592 £ 1.48%**
2.58 £ (.55%*x*

Data are the means + S.D. of three experiments. ***, p <0.001, significantly different

from the values in NaCl solution and IPM. D#, gel-like microemulsion D.
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Fig.4 Skin accumulation of genistein in Yucatan micropig skin
when applied as a Suspension in either 150 mM NaCl
solution (a) or isopropyl myristate (b) and microemulsion D at
saturated concentration (140 mM) (c).

Data are the means=* S.D. of four experiments. ***p < 0.001,
significantly different from the values in NaCl and isopropyl
myristate.
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Fig.5 Effect of genistein on lipid peroxidation tested by
ammonium iron(ll) sulfate and sodium citrate when applied
with microemulsion D at 0 mM (a), 20 mM (b) or saturated
concentration (140 mM) (c).

Data are the means £ S.D. of four experiments. **p < 0.01,

p < 0.001, significantly different from the value in the
absence of genistein.
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Most the of collagen matrix which is being used in tissue engineering and regenerative medicine is gel or sponge.
This type of collagen matrix is good in vitro cell culture, but cannot be directly used in our body, for its high inflammatory
response and poor mechanical property performance. Our goal is to prepare an artificial skin which possesses the same
physical and biological property as that of native skin. As a first step for constructing an artificial skin, we tried to prepare a
collagen matrix with similar structure of native skin. To achieve this goal, we executed fibrillogenesis of collagen triple helix
in 0.9wt% NaCl and 0.02M Na:HPOs aqueous solution using dialysis cassette. The resulting collagen matrix (F-Col) was
composed of microfibrils which regulated D-periodicity. The collagen matrix prepared in this manner showed unfrangible
mechanical strength and high swelling ratio. To make the collagen matrix much stronger, we executed air-drying to obtain a
tougher collagen matrix (T-Col) which possesses viscoelastic property and high Young’s modulus. The dry collagen matrix
was composed of microlayers formed by the slow water evaporation. The lack in the collagen fibril triggered the macrophage
invasion although the degradation was almost same as F-Col after implantation. Furthermore, the fibrous encapsulation
promoted much faster for F-Col, leading to healing response. These indicate that the difference in the landscape (surface
geometry) and morphology is crucial for the control of biological properties. These results also indicate that the constructing
of a collagen matrix which possesses the resembling structure to that of native skin would able to lead us to apply the

collagen in tissue engineering and regenerative medicine.

1. #&

37— VIIAEHEE R T 2R RTF FTH Y,
BENAEREGEZ AT S0, e N4 T T
SIICIAIBHEN TV S, FRICHIEEEEZERAAF Y 7 4+ —
F&LT—HmIEbnTE . Mo 2 kookiins; 28 H
ELTIENLMEYD D00, 3YoHilaR NI
KREMEDSD 5, MEO—DI1E, MaZiEs - MEse5
72O ALV 2 S DA%, ZOPNFIZEEILTIE R W
72, PIRICIZET 5 2 EAWEETH 5. ZOMEE. Mg
BT T 5. 3UKICHIIEE D 720I12L {fTh
NTWBILZ MO AV = v 75 & EmfLE o
TIEALTWEHOD, RYyv—tas—r U 2iRET5
VBN D B 7260, BEEBEEC X 2 3o MERL M1
HRARVEREME 2R T A LEND D, T2 AEREBED
W a9 =7 UREEE R S A OREIEET Do B
T, MA ZISHSBFICCOREEZHWTwL DD, £72
FERL SN2 D DB v,

3T =7 ORKMEITEL S TH %, Mlaks2E
B, ISR Z AMESH 5. it 35— Y ICHlE
R LB BT A2 L2 EKRT 5, 35—

il

-

Preparation of a collagen matrix for
regeneration of the skin tissue

Kwangwoo Nam

L e
———
‘ - Institute of Biomaterials Bioengineering,
\ Tokyo Medical and Dental University

R 2 RRRAE Y & LT L CAERICRIET 2354,
MELEITREIEV. $720 BL2a5—-7HM
HEARAS RN T RIESE (remodeling) 237N BE, 25
— 7 VR DGR E Do Z DESEDFHKE O T
X)L RS DD TTINA ZADFEEIED B B
B STEREERIRILT B 72012 b T w» B 4G T,
3T =7 VEEMOSREEN RALT S . oML 4
AT 2, BEMH STV S a5 —7 Vil
HRIFIZIIERE SN/ T =X VTR EN TS, L.
WMIED T, WIS B L OIS A R 2 B e 2L
WG S8 5 O TLRE L 7-HRRE O LAY L v

NS OREIZANTEBORIEIIN) 7 & LTERT %,
B 5 a5 — 4 v HkIR o~ ge et & ok o F
MR ERE . BigH, WEOMRAE, JOEIIH, FARMN W
PEZe WY - W IGENE F MR ISR S A LB D S,
KU TN — 7Tk, EHNRATEE BT 5729,
37— YRR OREERIENCAEH Lize 39 —7 vk
REERICBHTAZ 3 h2/MBo e UTlAY
b LEBWRT L, MRS, Mlizx#zar bo—u
TALEEGBRHELT S, AN TOMBIZEE) % H#HT 2
BRI, BBIEABERTE LTHeTED, &
%o (landscape) S HH (morphology) (2 & 0 fMlifg o
WaRARESNGE Y, FAMEH SN T2 35 —7 2k
RIFEBEN TV D7)V (3 S ek 3 ki) % <.
Z O L RN ERMRE L B %o AMHIRR ISR HERS 15
EHTH5A7 -7 YEERTHY,. SV TlE RV, 2072
B, RKWfFERTIEa T — 7 v FVERMEER Tk e L
AL & AR D 2 WIZEDMESE 2 A3 5 3 7 — 7 » Rk



A X hAY MRS Vol.19, 2011

RVERL. ERHRROWE - VSRR BT L
BRMATZ

AR X T 5 — 4~ 3 E S et 2 fi b
AZENDUIEE D, 3T U TIidpH EEOREIC X
o> TRIINZED S EHSNTWS*Y (Scheme 1). H12
NaCl D ZRi¢ 5 2 12X ), AkN & LM T
a7 =47V I 7 ufiiEORy BT 5 EATE, HE
A= VML R USSR AT 5 3T — 7 VRS RE (R
W2 LHUETHE, AL, 237737 uiffEo
g2 NMED 35— VEHI 2 FRBRICIES 2 L I12X ), &
RARR SO 2 A TIICHEBT A2 &8 TE, 30T
MR RIS X AR AENEBRETH L EE X LN L,
F7o, ERHEBEDREE AT 5700, EERNTORIER
B ERMA LT EDBWEETH L, lIb, a5—7r 37
OARHEDORLH 2 NMED 3 5 — 7 VG & RIS 2 &1
X0, SEThonizas—4 UREERO T b AR
LSRN TIICHBT 2 2 2 05CTE, 3 kocHilas:
IS K AR AENEBRTHL EEZOND,
AIFFECld. AN THEBICISHATRER 27— 7 Y iiEko
el Z HIE L, A REUMEL A 537 — 7 Uhdsk
R VERT AL T oW ERGT Lze AN TEMEROE
PR L LT, PullE . PUENER X S0
i, EEMATECER L. 39 —7 Vil b2 RIS %
35— VB EERT 52 LT RRMICIZAROR
i L 2 AR VT 8 20 B2 R LR T A o0 AR B Ay O 37 % H 4R
L7z

2. XBAGE

2.1 AZ—F2IN)yYREAT—FUTIVOIER
2.1.1 A543 b v 7 2D{ES

a7 =7 05wt% L 2wt KRBT HE L, EMHt
v FOHIZIEA (3mL) L7z, 4C TNaCl/Na,HPO, K%
WA, S S8/, 24, EMA Y hEKT
RRERSEH B71C), ag—r U EREEN £y b

oML, 27— s (FCol) &Rz, X 0 #E %
Wz HT 537 =7 UERE 5720, F-Col & 48
M E AR S 721, ZBRHKTHRIGFL, VWO LS %3
7 — 7 VMR (T-Col) 21872, A##HTIX, F-Col &
T-Col Z FIRIRTREICIE I T —F oy~ M) v 7 A% L
720
2.1.2 A= 2FILOEH

Wi bshCwhwa s =7 Y JlfkkEm, as—7r >
M)y I REHREZDIT, TTFT—F Y 05wth & 2
wt% KB % BN A 2 Y FOHRIZIEA (25mL) L7z, 4
C THMAKIZAN 3 HEEN 217572 (F-Gel)o 5172
3T =V & AR H AR S & 721, pHT7A DK
WIS A, 242 S8, T-Gel #FR L 72

o ALEMICEB I N g —TF U I VEERL, £
DY % TR D 729012 T-Gel #1-ethyl-3-(3-dimethylaminopropyl)
-1-carbodiimide hydrochloride (EDC) & N-hydroxysuccinimide
(NHS) &A% /7 — )b 30% KT 24 R 4845 L 72 (EN
L) ¥ F-Col, T-Col. I =% ¥4, €L TEN#L
7 F TR, WERREIE & AW AR 2 T X7z

2.2 FF
2. 2.1 IEEEMER

5= U< M)y A0 7 afiEEsi, EARE
T-HMEE (SEM) TR BEE (AFM) % fivCTir - 72,
SEMZHMHLTaTI—4 < b v XOMHMEILK % B
2720 AFMIZ 3 5 — 7 ##fE © D-stagger O 4 i % fi
BT L HIHMOEREZIE L, T/ ol
HL7,

ILHE 28 ) 13 37°C TORTE DAL & WK & B A K
O T2HEMBIE L, T2 EHAKkodicas —7
VRN 7 AR AT VR BRE A ICIEE
HEE, TVl s L OV a R L7z

A= U= M)y 7 AOWEE, DS, 257
—BIZL AR HE L. aT5—=7 Ve L 72,

Schemel1 Schematic image of change in the collagen alignment according

to the solution conditions.



W B O X K (25C) Tirbh, LB EK
Lizas—4rr< b))y 7 Aa5 =4,V )VE S Lk
LtBoESI 2 ®mo 72, BEEERX (D) 2 LEHE L7

B (Q = e 1)

W,

W, Z&EKLI-ES %, W, i L-ES2ET, T2,
Y )Y I RAEFVOERFEEFHT B2, X (2) 24l
HL7,

w,— W,

h

HARE (WR. %) =

2.2.2 HEWBOREEFHM

AR 22 Ptk 2 e T % 72012, 2200 TR -
AHE 2Tz F-Col DYty EMFERZ TV DI
xF 3 2 BRI 2 R 2 i X720 T-Col D6, 5 IokiAERBE
2T BRI ZBEZIE L7z o727 — 53
Ji - BEAMBCTHER SN R, Yo 7RK2qH L7

x 100 (2)

2.3 AT—7 UMESRAEOEYFETM

3T =7 URERERE 3T =7 v VORI B RS
72012, T v MHEKRDLI29MIKEL A T in vitro EBRi %17
5720 AT—=7 < M) v 7 ADEEKNTOER %R~ 5
7. Ty MIETBHMAIT 72, BRShI 20T -7 >
< Yy 7 A% 2, 8, 24 I THILL, A< FMF T
Ve IF YU L K104 9 %2 v T MRRE I RE
i %17 > 720

3 BREIVEE

3.1 AS—FU3 NIy 7 ADEE

AT=F < M)y 7 AIKERTEETH D MK
BT HILdhhole SEMTBE LR Ras -7~
FNEaS—F U M)y 7 AOWEIIREL I EERE
L7zo Fig. LIZR L7z & 912, ao=7rrvoigs. K
ERZh AT AHE—ETHEINTVWL I EITHL, 2

EEABBEZENE LR EBRL DS -7 RO/

F—=r U= MY v 7 AR R MRS TR S Tw B
ZEDHHEINT AFMOKE2SL, a9 =7 < MY
v 7 ADF I EEIRTT—F UifETHER I TBD., 2
TNV IR LMMREE AT A AL
Tolze 3T =4 VHHEITBIHINY 2 D-stagger i = A3
5 LR SNz [Fig. 1(a), Tlo AU, AR E [H
B F /W2 AT HIEE2ERT S, T-ColZAB I
PBSICANTHF-CollTE DL RV & Foy Ok
I HRGESG, BRELRI a2 EIhs 00,
D-stagger M & 122 bIE v SHUE, ERIEZEEICE Y |
HAKZ 8% S n, BRI R 205 TH57, b,
KOWIEI< ) vy 7 20HIZI 7 afgziifses L &
bbb, TOI 7 gL EMkE SRR I 7 ok
BEPTV B,

a5 r<x M)y Ao s ufiEr sl 2900
WA (29— VHMECHBER S N2RE) L1207 Vg
(I =7 VMG R VIE) THERSTTWE Z L 2RI
L7zs BB, 200ffMEErrvigz i v N4 v 71
ETH Do F-Colk T-ColdH ¥ FA v FHE 1% 13 kel 8
IR BHRT %0 F-CODEHRBFED A ¥ — 24 % Fig 3
R L7 37 =7 VKRB % & ATEENE % NaCl/
Na,HPO, KW A A7z 5449 5 NaCl & Na,HPO, H%iz %
95 L FEFFICH 2 S IZHCIARME SN b, HClOJMIZS
WAL % NaCl & Na,HPO, D& I3ikifE b2 i3, DK
JE A 5 BEBERYI ST CHE 2 % o HCL O P ATH
Yty FVAEDS ISR A S, M LA &3 IEH &
FVEERRT 5. TORE. BRI EN L7 VE
A S, SNoBiELEICHEN L)~ b) v 2 A
MEREIND, T-Col ZMERT HEE. D7 Vg hHHE#
DX HEE R L, BB MBS ST, Ih
LOMRENL, KaF—Fr < bM)v s ADF 730
HERE SRR & BB A A5 2 L 2R L 7,

Fig.1 The SEM images (upper) and AFM images (below) of (a) F-Gel and (b) F-Coll
and (c) T-Col.



A X hAY MRS Vol.19, 2011

3.2 AT—Hrw M)y ZAOYENFE

A= U< M)y 7 AOHEIZE ), FORBEEICE
LS8Nz, F-Geloe. WHEE (Q 79502z 52 L
W2k Ly F-Col® 21123 L7z (Fig. 2)o — /v T-Col DA,
#138TH V. F-Col & LR TORFEMMIEZ R L 720 RiE
IR X 9IS, HHKDZAEFIZ X ) gEAEL L, R
WEEZRLZEEZOND, TORE, T-Conetka s
= REIE21% F THOML, M REED AT
Pl ENS, —F. ENZF IO % T-Col & H~T
oL, T-ColDHNFEBHELRL TS Z & HERS
N7z (Table 1)o ZNUE. ENZ IV D4FPIZEAE DS K DO
INZRHIELTE Y., LFICBEBE IR TV AW T-Col £ 1)
W EEZETHEELONE Y,

A5—Frrnkas—4r U< M)y 7 2A%37CoOH
Mk & ABARKICAN, TORENEBE L, 35—
U NOYAE. 1EB T VOREMET T 52 L 20
#BL7z (Fig. 3)o —H. AT—=F U= M) v 7 ADHEA.
KEOZELIIA SN e oZze 2N, 257 V3ED
EOZEVRERNT 5, 25 —4 ¥ 3ESEIZASTHITE

BT 2b00, 3TCTREFMLREES RSN, 3EHS
et OZAE T T =7 Y BG TR ESEE D KRNI
SFEEAREAE L. FVAIGET 5% LaLl, 27—
Frx )y 7 AOYE. WHEEE TH S 4 REE S TR
ENTWVDE, TT7—7  BEEEICE b RAEL TH, M
MEOHRTORTERINIMZ OEND LEZ BN,

Fig. 413845 a5—4 <11 v 7 X (T-Col) ®
ZEZRLTWS, =K T =7 VIidEi (77
aAT—=FrORE4HC) TEELETF VLT A%
BT 5% as—rrrVogs, BiRTa s —r U AN
XD, FVEEESEET 5. — ., fLENICAEL22
=TI VIIEEANC L o TR R LD DD, 65CUET
H5Y, FColdHtr, = M) v 7 ZADHEIZH50C TR
5MN7z0 T-Col ®ifr. 80C UL LD T A EIgE &
g, WSz ERROEMERE 2 W7 HR,. 39—
rr= by 7 A O IEF-Col ® ¥ £50C T,
T-Col D¥4565C TH 0 ARMAEONGHIREE L F L Th
bo THUX. I T =7 VBHMTERIE T T — 7 U REEICH
B 505THb, Fig LIZRL7ZZEHIZ, T-ColdI ¥

70
Table1 Swelling ratio (Q) and water content of
60 F-Gel, F-Col and T-Col
[ . ;

50 e /} Samples Swelling ratio (Q) water content (%)
“ob F-Gel 55.6 99.2
3 40 F-Col 213 975
2 T-Col 38 790
©
:ﬂ 304 EN gel 1.8 69.1
£
RS +
c% 201 %)

10

0 - T T T T T T T

0 5 10 15 20
Time (days)

Fig. 2 The swelling ratio of F-Col (black line) and F-Gel (red line).
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Fig. 3 Collagen gels and collagen matrices after 1 week in water (left) and pH 7.4 aqgueous solution
(right). Notice the change in the color and the size of collagen gels.
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Fig. 4 Change in the size of T-Col according to the temperature.
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Fig. 6 (Left) Live/dead stained images of cell adhered on the F-Gel
(top), F-Coll (middle), and T-Col (below). (Right) H-E-stained
histological images of the collagen gel after 2 weeks of implantation.
F-Gel (top), F-Coll (middle), and T-Col (below). Magnification, X 200.

Fig. 7 H-E stained (left) and kt-014 stained (right) images of F-Gel
(A,B), F-Coll (C,D), and T-Col (E,F) after 2 weeks of implantation.
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Fig. 8 H-E stained (left) and kt-O14 stained (right) images of F-Coll (A, B), and T-Col
(C, D) after 8 weeks of implantation.
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Fig. 9 H-E stained (left) and kt-014 stained (right) F-Coll after6 months of
implantation.
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Monodispersed spherical, rod-like, and plate-like cerium oxide particles were successfully synthesized by homogeneous
precipitation process followed by calcination in air at 400°C. Monodispersed rod-like cerium carbonate precursor was
produced at 70 °C for 2 h using the solution without pre-aging treatment, while monodispersed spherical precursor and plate-
like precursor were obtained under the same conditions after pre-aging the solution at 25°C for 72 and 144 h, respectively.
In addition, micrometer sized plate-like cerium carbonate hydrate single crystal, Ce2(C0O3)3.8H20, was successfully prepared
by another facile precipitation-aging process at room temperature using sodium hydrogencarbonate as precipitate reagent,
and could be converted to plate-like cerium oxide CeO: by calcination in air at 400 °C. The particle size of Ce2(CO3)3.8H20
could be controlled by precisely adjusting pH value of the solution and/or adding organic solvents such as ethylene glycol
and various alcohols. CeO: particles showed the same morphology and slightly decreased particle size compare with those of
rod-like, spherical and plate-like precursors. In comparison with commercial CeO: nanoparticles, the synthesized plate-like
CeO:2 particles showed lower photocatalytic and oxidation catalytic activity, higher slipping characteristic (comfort of use)
and higher pearlescent (gloss value) as well as excellent UV-shielding ability, indicating the potential applications as a new

type of multifunctional cosmetic materials.
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Synthesis of Monodispersed Cerium
Oxide UV-Shielding Material with Plate-
like Micro-size Particles and Their
Additional Functions Related to Their
Morphologies

Shu Yin*, Tsugio Sato

Institute of Multidisciplinary Research for
Advanced Materials, Tohoku University
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Fig.1 SEM photographs of cerium carbonate precursors synthesized in 0.5M urea aqueous solution at
25°C with various pre-aging time of (a) Oh, (b) 72h, (c)144h, followed by heat treatment at 70°C for 2h.
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Fig.2 SEM photographs of the (a) rod-like; (b) spherical, and (c) plate-like CeO, particles prepared by
calcination of cerium carbonate precursors with various morphologies in air at 400°C for 1h.
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Fig.3 XRD patterns of (a) as-prepared rod-like and spherical cerium carbonate precursors and those of (b)
ceria particles obtained after calcination at 400 °C for 1h. Rod-like sample was prepared without low-
temperature pre-aging ; spherical sample was prepared with low-temperature pre-aging at 25°C for 72h.
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Fig.4 Size distributions of (a) as prepared spherical carbonate precursor and (b)spherical ceria
particles prepared by calcination of carbonate in air at 400°C for 1h.

Fig.5 SEM photographs of (a) rod-like precursor synthesized in the presence of
triethanolamine, followed by (b) calcination in air at 400°C for 1h.
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Fig.6 UV-Vis transmittance spectra of ceria thin film
consisted of particles with various morphologies. (a) and (b)
spherical morphology with particle size of 350nm and
700nm, respectively, (c) rod-like morphology with particle
size of 180 nm, and (d) flake-like morphology with particle
size of 5.Qum.
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(a) Ce(COy), * 8H,0 synthesized in

NaHCO5 aqueous solution, (b) ceria particles synthesized by calcination of (a) in air at
400 C for 1h; (c) Ce(CO,), * 8H,0 synthesized in NaHCO,; -20vol% EtOH solution,
and (d) ceria particles synthesized by calcination of (c) in air at 400°C for 1h.
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Fig.8 XRD patterns of (a) plate-like Ce(CO;), + 8H,0 and (b) plate-like CeO, particles.
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Fig.9 Effect of precipitation reagents on the morphology of the products. (a) NaHCO; ; (b)

Na,CO; (c) K,COg;
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Fig.10 Effect of NaHCO; concentration and reaction temperature on the morphology of the
products. (a) 0.3M NaHCO,, 25°C ; (b) 0.3M NaHCO,, 75T ; (c) 0.3M NaHCO,,1507C ; (d)
0.45M NaHCO,, 25T ; (e) 0.45M NaHCO;, 50°C ; (f) 0.45M NaHCO0,,75C .
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Table 1 Physical properties of plate-like cerium carbonate and ceria particles.

Plate-like cerium Plate-like Commercial mica
carbonate* cerium oxide™ | powders (Y-3000)
20° Average gloss level (GU) 58 2.3 1.9
60° Average gloss level (GU) 18.0 12.0 7.2
80° Average gloss level (GU) 89 15.4 0.8
Average size (um) 65 60 23
Average thichness (um) 1.2 1.2 0.33
Aspect ratio 55 50 70
* Synthesized in 0.008 M Ce(NO3); + 8H,0 and 0.1M NaHCO; solution.
** Synthesized by calcination of cerium carbonate in air at 400°C for 1h.
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Among those hard-to-degrade animal proteins, the most major proteins are extracellular matrix proteins (EMPs) and
collagen is one of the representative components. Subsequently to EMPs, a large amount of keratins are also generated
mainly from the poultry processing factories and leather industry. We have studied for collagen and keratin degradation
by thermophilic bacteria. In this project, we investigated the possibilities of producing cosmetic materials by use of
thermophilic bacteria we isolated and their enzymes as a practical approach. The main issues we challenged are (i)
preparation of EMPs in lower molecular weight with collagenolytic enzymes, (ii) preparation of keratin fragments from
poultry feathers with a thermophilic bacterium, and (iii) investigation of bioactivity for keratin fragments prepared.
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Practical applications for production of
cosmetic materials from animal proteins
by employing microbial enzymes that
specifically degrade animal extracellular
matrix proteins
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fEtE7a s 7 —XiEas—r 2 EEMRTAT Y K54
TOFRT, +1) IXTF PO EZ T L, Pz-X
TFY—iE, 37— RS R LB (Gly-Pro-X)
%Rk L. Gly-Pro ® EHI TIAKS RS 255 Ex FHWT S
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LIZHWRTF FOFEEZRE Lz 2T —7 0.
WAKFE25ml (50mM Tris-HCl (pH7.5), 5mM CaCly, 25
mg3I T —% Y (K Type D). 60C CTH#EE T —5 » 55
H7a7F7—E&2MA0% 72134 hBUS 2T, ZiblZ X
D BRUSEIL L 720 5122 O RUSIEHICK L Pz T F 4
— X oORmE, FRERLFETRKIEZ0E /2133 h%
T, FRRIC RS S 721, @058 (10,000 xg, 5
min) %O LiEEY TV Lz, Ce T4 GEM (7T &
= MUV KD WG DEEREKZ O NS T T 4 —
(HPLC) TX7F FO4HE - sl SoICgro~ 7
74— (TLO) 2L Y 73 Vil 2475 72

2.2 A URBRERO1D, Pz-NTF4—
¥ A (Pz-A) DBERE
G. collagenovorans MO-1RDERES 5 3 T — 7 ¥ 43
HRRICIIFFOD 5FHEIEOLH D, ZOH THICPz
RTF & =¥ (Pz-A) ZH0S ZOXFT X B G S
FENT & FFENYBRE A & S AR AR D XOBAS i S AT
&Y BUSHRE O 24T > 720

2.3 TIFCONBEHERAVEZIAZIA MO —FM

DEI%

MUREBIET T EAE R 90%D. 1 E S0
Thrbld, ZOSREYDO AR MY —FEH~OBEIZ
fibhTwihoie MFAKERE LD HEELZ
Meiothermus ruber H328%k % FI\» T N PIET 7F 2 D5
fERERE L. COEWOHMAM % BE L7z, H328k
I2& 2 MR EOSHEORFEIE, 60C TREICE D, YS
B (05% (w/v) yeast extract. 05% (w/v) sucrose) {2,
3% (w/v) MUFIEE, $1205% (w/v) CaCO, Z N
LO—-6HMEEEZITo 2o Z ORI % 300, BHE,
BEEEE LTHT 73 B5W. MALDLI-TOF-MS/#
Mize ExnATo720

2.4 FFHMOOAZXXbOY-FMELTOHKRE
MEW R OMBII < ) v 7 A REREEREZ V7
SR Uy ARBESL . SEdh SR EM & L Coflifl%
A A7, 2. 2 TCTRYIYRET SF oI L. ()
PURiGE P, (i) PUBRfb. BRALHDHIRDE. (i) bRz
HHALR T IOV TR EZRE L 720

2.5 FIFUONHEBROSEERICHTIMMUERE
M. ruber H328 MDA PET B r T F ViRl =, HliE
FEARWA S L. SHEEA] (RG] AREE R &)
WA Bk E, 60C TR L, 20T 22 WE
T5ZETHEL S

3. BRBLVEE

3.1 AT UoHBRBREICLSHB@EMATN) Y

Y2 (AT—=F2) FREEDOFENR

FTHME L7235 —7 VRS G. collagenovorans
MO-1MDSERET 2 a7 =7 Vot 7ar 7 —E a1
BEBICHWTas =AU RT7F F2HBL, 5122 B
HELTas—4 o M) R7F FERES 281, 2
T = VR TF R E BN 5T A REKED 2
DDPzRTF ¥ —EIZX B0 T\, JUSEY O AT
BATo 72,

Fig. 22RO X Hic, as—=r v a7 as7—
Yok, HPLCTHHK L a5 =7 vk TF K
AWML TWD Z E PR SN ZHUEBREDOE W
WE R (Fig. 2A) 72T, 7 M= MU VoH
GERMMEEENESTOHRI N, /20 ZOREE
DORIEIIZH L. ESICPzRTF ¥ —¥ORM%E4T - 72
BOTHWTNGHELRMMS L oNz, LarL, 35—
FrOT I BRESNE, L CHFH B R L TlEk
W, BIHICEWRTF K T7F 72 MIET L2 &
T o7,

BT, HPLCTHIM SN A RTF F2EIHEFmIc XY
10 Wi 412 a0, sk & BINAK St 7 I /% TLC T
Mt L7z ZOMH, W7 I/ HBIZ 2 D0OBEKISHED
WO THRVE LIRS 2w oo, BIKEE.
Gly, Pro, Leu, Ala2sZ O NECTHFICHB S Lz 8512
v rodiryuy) yHFEPIGEIN, ol Lk, BH
FOBIZ X DT I VBTIlE %R, YRTF FULOEX
DA IXRTF FIZHHR SN, 37 =7 2 OB T50%
L Z2EDLGly, Prodsigb S &t o7z, 6123
T =7 Vo LRI X ) Kb s /e Fad
7R YAMERTELIENS, L FuFR T v E
HXRTF R 200BFRICLVMALEINAZ LAVREN
720

3.2 AT FUABRBR P-NTFHI—EA

(Pz-A) DT "

G. collagenovorans MO-1 kS HEFES 5 2 5 — 7 ¥ 47l
BEROP T, FIZPzRTF ¥ =¥ (Pz-A) 22T,
Z O XM X B S RAT & R SR RHE R & o IR i
G RO XM I ERATIC X 0 BUCHRE DIRAT 21T - 720

CNET, ag—FrrElidas—r i csdsra
FT—=rrRTFNE, a7 VoRmEERIEmL Tt
MBS Lz b oG shcnhkrof, £2°T
a5 — 4 VEERE S Gly-Pro% 2 10l & & Gly-Pro- (£,D)
-Phe-(PO,CH,) -Gly-Pro-Nle % FHEHNZ H W T, % D4k
TR IE OFFNT 2 ATV BUSERRERRAT 217 5 720
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Fig.2 a5 -4 H@YnEtEsO~ 757 (A. 1.5-4 miniBHE ; B, 12-21 miniaH)
— A5 -5 HBUEBRRIEOh. —E 4h —PzzARIE0Oh, — @ 3h

Fig. 3 Pz-NTF4—tADKESRIEE Y
a~NYyIZERLUKRIAIN, B AN REXRAITRERL 20 PROK—ILIZEM
FOOERRETF &, SEEFHICIEBAEHI Gly-Pro- (LD) -Phe- (PO,CH,) -Gly-Pro-Nle #
g/bff?‘g'%ﬁsnn%l & 7:4: > TW3,

F9OARRER X, 1 ZFLMH O B EE ¥ thimet oligopeptidase
(TOP) &id. ZRHEEMICIIZ L OFPEEZAFL TR
DB, EFfEE LTE, RESBRL LI L0572
TOPZ, A aRTFF—EM3IIRTAHETH D
BHH 2HAMOHEZ L T2 DIk L, Fig 31377

I CARBERIIREDSA Y AL -0 OBEE 2T R L Bk
WK N HOWREIR S, S 51, IV 725
HORETEAD S, M ZFE2 2 WGly Bk L o KkEZ2F 2%
W Prof& 3k 2 i IZ RS 212, oRRIEIZAD
ROV EE LB DE LD, FLT, TF
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=7 RTFFOADEMO%, HEOMED ¥ A VS
EHOLMNITAILIZL > THREE LK, IhH Ok,
GHAT— v RTF FORRERICERRAMAE 52 %
bOLIFFTE %,

3. 3 Meiothermus ruber H328 #& W - UTIE
OF: Aoy
Lald, THEATHICH A B S, oty ~
NWIBETHDHLTT AT v ERWBIIZHHS %M. ruber
H328 ¥k Z HiBEL T\ 5. ZORMKIE. 7T 2B, 5.
T RuomBEEAEL, B#EAFTIRE L pH 2,
FNENS0-66CZFLTpH7S5-10HEICH OHFETH 5,
Thermus JEFNHE & 0T 5 16S rRNAZF T 505, H£F
HETRREWIRET 2O LM TH s, chFET
Meiothermus JEMWIZIE, W% 7077 —EiHER MY
TETr 9 F o EREINTVE D DX RV,
FUTIEIZ, HEICRINTWLIREEEICED, 6 HET
BIZEEEZEO LI LR AHINBROEIRICZZ - 72
(Fig. 4)o TN AT LD I & FRIE IS IS
DT I/ - RTFFEET I B E G Lz 73
J BRSO W TIEsE T I 7 BE. IKSR T X UK
ZEHARESIN L v & —12HWRIEL, Ta5 4 v 57—
FR=AZoHD VIWNETrIF 5 VT EOT I 7 B
BRIt L, X EBLLAES SNz, 6 H R
DORFRWHH OW#EB L OMKGHRT 3 7 AR IR
KRELEMUL7, Mz T, K2 15100 gdb 72 ) Ot
7 X WBA432 mg. MAKRGERT I 7 BEA1730 mglliE
LTWaZ e, B REICEENL T I VA, P
BRI 2 L BHICRIML 72 NEr 5 F v HED
144 %, 577% % 7 I JHBEERTF V& LTEt
L7222 L RR LIz, EAERERICIE. BEIEZEGTN
5 Ser. Gly, Val2SlERET I /& LCHIEMNS < HAEL
TBY., VIRETFIF UK DOAET 2T 0T T
—BIZE RS, ORI X ) B S o b=y

BHICEBREIN N THIEDRNWT EQTRENT,

Zof, 7TuA4 7 —HoOHEPITITH LT RO H
FIRx#AEL/2E 2Ah, MBRHELHO LI HHTLI L
P o 72

EHIT, EAMEBTHMSEICLVERIZHMIIDS
PIEOREELZRE L2 2A, FLOWHTEHERED
R TR SN, F 72, HI28¥RHE RO FIE~DOWY
EVBEE SN, ZOWEDFPEHRICH R TH L Z LA
RSNz,

BRBRPICEEINERTF PG E LT, NITES
FTF O ELNZ PR EZRE - T 5729, 0
— 6 H B ORI~ 7 NAIKF Ly EERATR AT 5e i
BAVE X >~ ¥ — D)1 %1% CT. MALDI-TOF-MSf##T % 47 -
Too BEFEEL L BT, KA Y — MR SN Do 725
TEIOODTOY 7l shniz, Ll RN
VEPRONBEZEIE R, TIJBLANVICE THMHS
N L R lofz, ZOHT, HTHE
656 FHED /Ny KRR E I LA L TwE T LR W2
L. 2z MNIPEFSFro7a54 v F—=FX=ZAT
MK % To72& 25, Ser-Ala-Pro-Thr-Pro-Leu-Ala &\
BLATH BRI D W Z &% 5 720 Sth. Tl
N 5 F VIR OHEEE AR, KEAEFEOWREMEZ B2
L7cwv, F720 ERNRGH~ORAE LT, REMTI
WPRRE 2 Fl 72 B ) P EOSRRED WRETH 5 2 & IR
LTw37,

3.4 NIPESBYDEIEEMIRE

IR OBENCT EHe & b Y B0 O I 2
L7

$ T H328Fk D2, 4, 6 H M EE & ORF #IE = H v T,
Escherichia coli, Saccharomyces cerevisiae, Aspergillus
oryzae D 3 WHRIZXHT Ly R—=r3—F 1 X 7 (TR AR 2
Ay WEHELZRNL 2 LI L) PUREERBEE 1T - 72
LA L100fEMIRE TO D DICITAE 2 RT HE - PUiig

g

Fig. 4 Meiothermus ruber H328 #4512 & % b U PED SR, EER (£EX) &£ 60C, 6 HRE

EER (AR) OBEER.
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PRI TE Rh o7z,

EHIS. MIMPEST T F VB EMBEANEOR R % FEo
THENE 2 AT B 720, H328KKD 03B X V10 H ;25
ORI %2 L ¢ MKESEM KL (NHDF) (2. [PHJ
thymidine DHUY sAH 2R E S 5 Z & 12 & 0 ML B HER)H
ATz, 003% B L I0P%IRML 729> s, av
Pa— 2R L3070 v L 60 % FEBE A R) 5 2 s L 72505 SR 28
BoNzA%, WIS L 72 dosage effect 28 & 419,
FLOHRBBHREAELRENAO NP5 /2720, KY
YTV E TN D ) FT M 12 NHDF Al 5 5 12
MERD 5D DITR LD o7,

WAL AKFEIC L 2T v b PCIZHIRISEAEICKH LT, T
P SEER 2> © b Y FEA S Sl s E N L & L7z feather meal
D T F Y REYE IR RSO b, 22T
N ) HEDERE SR % & ORI OB R = M L 72,
ARBEFRIRINCT S EI2E 0, BEBILKRICHT 5%
BIIEDO ONG D o720 F 72, BT 24 hiflle % [
HL7:t%, BBLKFEZIMZ TS HIC24hKi# %, MTT
ECTHEMBEZNET 2RICOVWT ORI 2T o7, L
LaH5, R 2 2 212X ) EEigi coMuitas
iR RO B, WILKE KT AR E v /Eg ko
2o TAESEERTIZ. [ U PC12 Ml CHIMERME L3O Sh
TBHT, I0FEMMTHREIRDENT VL, HIS
JEIZ 20 R A BUCARGT L7225, B Biic & T 128
MREEErRTEEZONT, 2O END N PESH
W) DML IEEEE R 3 L RN R 2 Rd 5 & Lid ik

572

3.5 I FUNHBEBEROZBEEZICKH T 2MEREE
M. ruber H328¥k1Z, MU PEEZELRIMTRET L L
BRDT TF VREEREEET Do T ORI, LK
DU THEEZEDTL L L, TTELAR) ORRELF-
72 F U RBESHRTE L, DT T F VR
. TR R REEERI T s HERAITL D D
SDSIZx LT BRYRMEZ AL TSI EZHILT
W5 Z 2 TE DMK FESEH] (FLRTE R ARG R &)
WP A0 EE . 60C TR L. ZORRAFT iM%l
52 & THEZ L7z,

FEARMIZ60C TORI S F AL T H A~ 2 i 7
b THBH, FNICHBEL T FmGHEH (Triton X100,
Tween 20, CTAB) & AHAERE (X5 /=)L, =7 ) —)b,
75—, T, TEF= MY, DMSO, RV E
IFOVEREE., 2007 4 )b 2A) 12 LT 30 — 60% O i
ET30min L L, HICIZI6 H UL EEEEZ R B RIT 5 & v
I LI o7z, oL RIEERT IO T 7 —Eid,
WEBID RV, S 2T EICIER DD Z ok
Wi % HED 2 & LI, IRHTEINOBGETZ A T & 72w,

Table 1 75 F L HEEBROSEERM T 2 MMERE

FEStR  omm wmwm AR
none - - 100
SDS 30% (w/v) 4 hr 94
Triton X-100 30% (v/v) 30 min 92
Tween20 30% (v/v) 30 min 119
CTAB 30% (v/v) 30 min 99
methanol 60% (v/v) 30 min 114
ethanol 60% (v/v) 16 day 123
buthanol 60% (v/v) 30 min 102
acetone 60% (v/v) 30 min 127
acetonitril 40% (v/v) 30 min 108
DMSO 60% (v/v) 30 min 134
hexane 50% (v/v) 30 min 104
benzene 60% (v/v) 30 min 85
eathyl acetate 40% (v/v) 30 min 118
chloroform 60% (v/v) 30 min 137

(BB (L, BBEREE 1 mg/ml T60°COIRRETITo =)

4. SEROXALEANDEZE

e IRVEB Y & 280 B R RS B R R AR &
HEE L, TN o2%h D0 RRERERE O A LA E % S
2, HifEAb= 8 v 7 2 DG RE R A S ALPE NS O FA
BIFE~H Z T, BT 21T o720 SRIOHETIE T 722D
ARG WX D Ty SR LD SRR A BETE O R -
WeEd. HRHEEORS - BREILETH D, FAbMME
MBS T RE e WE Rk Bl & X 2 B & LT, BERR
WOBRFBIT->THBY Y, SHMEFEL T LEIITH 5o
REERTEDTEEBETW T Wik gi & X2 Ho5
- DHFAL 72 NDH0Y— Ve LTIBHTTREIC L,
KA DIRBTE [VHA 7ML F 7 /0y —] OB
FEAREV DER D,

5. #

ARWEFEDZBATIZH 72D T AR b Y — iR ELY H 5 5
MG T L2 ERSCEHPL LT ET,
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Collagen is the most abundant protein in mammals, and it is composed of glycine-proline-(hydroxy)proline (Gly-
Pro-Pro(Hyp)) repeats to form a triple helix. It has been used as a biomaterial. For example, collagen gels are useful for
long-term slow release in drug delivery applications. However, the release from collagen gels is generally uncontrollable.
Therefore, functional collagen materials capable of controlled release are desired. Artificial collagen materials have been
studied as an alternative to natural collagens extracted from animals, because natural collagens can be contaminated with
infectious pathogens and allergens. However, short collagen peptides cannot form a triple helix, which limits the preparation.
Dendrimers have highly controllable sizes, topologies and surface properties, quite different from linear polymers. We have
reported that polyethylene glycol (PEG)-attached dendrimers are a potential drug carrier. In addition, dendrimers were used
as a knot, whose terminal groups were modified with collagen model peptides to induce the triple helical structures.

In this study, a collagen model peptide ((Pro-Pro-Gly)s)-attached dendrimer was synthesized as a potential functional
collagen material. The peptides which clustered at the surface of the dendrimer formed a collagen-like triple helix.
Interestingly, the helical structures were thermally reversible, different from a natural collagen. For the biomedical
applications, the thermal stability of the triple helical structure in the collagen-mimic dendrimer remains to be improved.
Various collagen-mimic dendrimers were prepared by using different generation dendrimers and a longer collagen model
peptide, (Pro-Pro-Gly)io. The peptide length much affected the triple helical structures, but the dendrimer generation did
not. The peptide binding ratio slightly affected it. These results suggest that the peptide length and the peptide density were
influenced on the triple helix formation. Interestingly, the (Pro-Pro-Gly)i-modified dendrimer assembled below 40°C and the
assembly was dissolved by heating. On the other hand, the (Pro-Pro-Gly)s-modified dendrimer did not. The hydrogels using
these collagen-mimic dendrimers were prepared. Even though the (Pro-Pro-Gly)s-modified dendrimers formed the hydrogels
by cooling only in the presence of ethanol and sodium sulfate, the (Pro-Pro-Gly)i-modified dendrimer could in the absence
of any additives. In addition, the hydrogel was dissolved at 45°C. Therefore, this kind of collagen-mimic material is useful

for drug delivery system and regenerative medicine.

1. #&

a7 =7 VIMBEAEEICE K EE NS5 FRN10T
OEIREHETH . AEMEE LTHATH S, 27—
TR DB LB DL EPMENTEY, 7Y
v-rm) y-7a) Yo RLRTF NEag—r v
ETNRTFFELTILHVLENRTWS, 2D L) %
DELBINCE > TaT—r VIZZEAY) v 7 Ak
WL, 2612, TENEPRETAHIEILL T IVET S
ZEFMOLNT WD, —F, AT—=F U HPBEE LY
FUHGFHTROND ZFEAY v 7 AEESLEGEN L %
STTFNVEERT L, 2DLH BTrIVIIE I KEE D ITHA
HAEMEEE SRS NS 720 RIIB O &
L CREMB X MLIER O 5B TREICS S OBIE S T E
720 L22L. REES NS E ORFE % R KRIZHE
I 57201213, B 2T 2 <A S 2 DORIBIIISE

il

Preparation of Collagen-Mimic Compounds
Capable of Controlled Release

Chie Kojima
Nanoscience and Nanotechnology
Research Center, Research Organization

for the 21st Century, Osaka Prefecture
University

LTHEEZ BT 5 AT L0568 THh b, LA L,
BAEO L ZAHHMISEEDa =Y (E5F2) KD
BIFSIZIZE - TV vy,

—J, FBESIRINTITIIF Y MY ~— % Bk &
LTHHLZ RSy 7 FUNY =3 X5 LD %1T- T
&l TYPRIR -3 EZ L 2HRETTTHY,
BTG SEROGRICE o THOTH2 S| L2D5 )
E3ETwn 7o, BEREWIcH T (RE) 28mse
LILWBTEL, v P =30 T E2RH—Td 575
TH <, RTIZZEO S ERRIEZ . NEBIIES T
FRETEAEMERT L7720, RTF FOHERIEY)E
Wk LTERHTH S, FEHHIEIINETIC, Ty~
— P AR R E 2 NG L CEYERMARE LTRHLZD,
K% e RIHOS BAEEBAL 2 ) 53 5 & & CTHIBUREET > F
Ve —OERZ T TE 727, AFZETid, EWiniine
EETAHTFY F)—%FWT, EYolhzH#Es sz
LOTELHMAT—7r Y BYSTOERET -7 22
T, A9—FryThLNETY Y y-7uy) ry-7Fuyr
(Gly-Pro-Pro (GPP)) ®# D BELRTF F&, X7 F
KB L OEYERATH LTV N) =000 b0 T2k
FtL7ze a9 =7 O=ZFEAY) v 7 A3REICL->TED
DAL T A2 ERMMOLNT VLD, ZOTF Y K
< — CTIHREIC L 2NEWEORMEIHAiETH 5 L&



ZOND, T2y ¥ Y2 —O3EYRREREZ A L7220
A FarVHIERTELLEZOLND (M]1). RUFFETIE,
% ¢ (Pro-Pro-Gly); (PPG5) # KV 7 3 K7 3 ~ (PAMAM)
FYRUw— (AR EGSEZaT -7 VERUT
YRR =R L, LT ZOmkhES L IR
PIZDOWTHREN L7z ki2, Eitas—7vHEU7> v
X—IIBITBZ3T =T U HROEREEOLED D, Hi
RO PAMAMT ¥ FU~—%2HW\WTa 5 —4 vk
BF > B —DOEREIT Z ORI EDIFHNT %47 >
720 720 E#H® (Pro-Pro-Gly),, (PPG10) Z V7225
=T VDTV R =3B L. Z ORISR L
2o TLC, T3 T—=7VHEUT Y F) v —DO&ERIC
DVTHIME L7z 612, as—F VM7 ) ~v—
DA a7 VORI D WTHE L7z,

2. ¥ B&

2.1 AF—FCBEUTUOFUT—DEK

RO a5 —4 > ~_7F FPPG5 B & O'PPGI0 % HE KK
fCTT 2 F b L7z KIZ, PPGHICE L TidiiaHl o- (7-
azabenzotriazol-1-yl) -1,1,3,3-tetramethyluronium
hexafluorophosphate (HATU) & #f By #l. 1-Hydroxy-7-
azabenzotriazole (HOAt) Z W <TRY 7 I F7 3~
(PAMAM) 7> NV ~— (5 1 #4024 5 5 5 AL Gl-
G5) LR EE, MRBORLELaT—F 7T P v —
= & W L 7z (PPG5-Gl; PPG5-G2; PPG5-G3; PPG5-G4;
PPG5-G5)s %722 PAMAM T ¥ KU~ — (G4) IZx LT
SISO AR L Z T 5 2 LT, A2 LXTF FHEEEK
DAT =Ty Y =% 5L 72 ((PPG5)),G4;
(PPG5)y5-G4; (PPGH)s- G4)o —77+ PPGLOIZBY L Tl #fi
G #14 - 4,6-dimethoxy-1, 3, 5-triazin-2-yl) -4-methylmorpholinium
chloride (DMT-MM) % fi\» CPAMAM 7 ¥ F )< —(G4) &
Bt E &7z (PPG10-G4) o

2.2 AT EUTONUT—DORE
'H NMR (2 JEOL JNM-LA400 (JEOL) % M\ T47- 720
TNVFLVAHIVIZEBT I VOERIIUTD X HI2AT
o7 MMBWEDIT—7r 7Y N —KEH G~

Functional molecule

Scaffold

Drug carrier
Dendrimer

Collagen Moiety —
-Gly-Pro-Pro-

Collagen model
(GPP) repeats-

MEREFREZHETEZZ7 -7 B US FOER

10 mg/ml) ZFB L., FNZ1400 ul 2 05M A w7 B A% 1
KW (pHBS) % 36mliliNz 7z TDHRENENIZT IV
FLAAI YO TV (0.3mg/ml) % 200 pl 327
A RNV T v 7 ALz 4068t 5t E EF (FP-6200,
JASCO) % v, b5 390nm, #6 K479nm T
WHMEEME L. 7 I VIR0, 20, 50, 100, 150,
200uM D7 ¥ V) = —IKEW % - TRIBROBIEZ 1T,
Mo 2 B L 720

2.3 A4 UBRLUTURUT—DERIESDENR
F TN OKER (0.04mg/ml) ZFHEL, 4 CTT240;
BB Y F 2= a3 vk, Mtk iE (J-820,
JASCO) #H\T20C. 260—190nm CTHlIE % 1T > 725 i
EALH I, ERREEICY IV L, 4CTER
LR ETHZE L%, 10CH570C F THTHIH
i BT L, CDARZ P VIllEZ 1T o 720 B,
HRETIX IR L 2RICHEEZ T o 72, EDOMR
FIZIFRI)VF 2 RV F (PTCA432L, JASCO) = w72,
Xk K 373 (XRD) (& MiniFlexII (V) 4 7 ##) %
HHwy, 30kV, 15mA O 71T CuKafitz i L THr - 72,

2.4 PPG10-G4 D& ADEN
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Design of collagen-mimic dendrimers and application.



A X hAY MRS Vol.19, 2011

iz, 20C. 25C. 30C. 35C. 40C. 45C CTIHIZ
neENn1s5, W%/#l«—/a/bt&’ﬁg%%%
720 R—UHEBRDO LD LIEHIZHBIRELX TV, Fa
— 7 DRIIEATZIREEZ VIV E LTz,

3. # X

3.1 PPG5 %&#& L7 PAMAM (G4) T Kv—
BRAF =2 %K 2IIRT, PPG & T F ML L 2%
2. GAOPAMAMF VY FUS—DO7 I VR EHESE
2o BONTALEWD'HNMR AR MVB L7V F L
AHIVICEDRERET I VORERE o7, TOHBELY,
7V R —DIIRIIFETOREIINTF FEBSEEL TV
LT ENbhol, RIS, ZOaAT—rUHENTY R
—DCDARY MWMEEITo /20 T =7 Y OZEHANY)
v 7 AT 225 nm A I IEDOM AR SN 5B 2 &35
nNTwb, 35— r7FF)—OCDAXRY PV TIiX
AT UEEEDONRY = RR N2 e, aT7—F7
VFYR)R=TII T =T RO ZEANY v 7 AWK
THIEZFWHLPII L2 RTF FHM TN R 5
— T VDCDARY MR LN L7zl e, TV
R = —KMIIBIFEXTF FERPZEANY v 7 ATBHK
MEERTHZEARBENY, $72. XRD OREEL S
A5—F U FVR)R—=IlBWCaS—F y=HA) v
ADONRy F 7y FITRNT LY T FARARLNTZ,
ZOZEISL, TYRYI—THOLNLEREEN TS
— T UBDZEAN) v I ATHLI b rolz, 203
FS—=F Ty R)—=2 TS, FarVIER 1T 72
LA, 15wt%, »o, T — )V ETRERF by A dkfE
TIRBVTOR, N FaF Vi L7z

3.2 PPG5%##E&L~=PAMAM T RUS—I(Z8113
BRBETREO%RE
Fitoas—»rr7r Fy<x— (PPGEGA) TiRaF—4 >

FOZTEANY) v 7 AR O N7205 FOEEREIERARD

5=V EHRDE EED ST IRICEEANY v 7 ARNE

O ED7ZDIC, Fv R ~v—0REEICEH LT, 235—4

YTV RYR—OUER o7 Thbb, FY R =0

Ac20 N AC‘Q?@”@@»}G—W% COOH
PPG5

o oo
HzN-(Pro-Pro-Gly}), COOH

HZN)/;”]/A{« /}I\V\\
PAMAM dendrimer G4

HATU, HOAt, TEA
DMF/DMSO/CHCI3
7days

Fig. 2 Synthetic scheme of collagen-mimic dendrimers.
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Table 1 Characterization of collagen-mimic dendrimers.
Collagen-mimc N'IyeTnt;?r:a(l)f Bound Residual

dendrimer collagen peptide™  amino group™

amino group

PPG5-G1 8 9 0.06

PPG5-G2 16 19 0.16
PPG5-G3 32 32 0.49
PPG5-G4 64 67 0.96
PPG5-G5 128 121 24
(PPG5), ,-G4 64 13 N/A
(PPG5), 5-G4 64 34 N/A
(PPG5), g-G4 64 53 N/A

*1 Estimated by 'TH NMR assay "2 Estimated by fluorescamine assay
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Fig. 4 CD Spectra of (PPG5) n-G4 in H,0 (20°C , 0.04 mg/ml)
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Biosurfactants (BS) are functional amphiphilic compounds produced by a variety of microorganisms. They show unique
properties (e.g. mild production conditions, multifunctionality, higher biocompatibility and environmental compatibility)
compared to chemically synthesized counterparts. BS have thus been receiving increasing attention as environmentally
advanced surfactants. Mannosylerythritol lipids (MELSs), which are amphiphilic glycolipids abundantly produced by yeasts
from vegetable oils, are one of the most promising BS because of their excellent surface-active properties and versatile
biochemical actions. However, the structural variety of MELSs hitherto discovered still remains limited; this makes the broad
range of their applications difficult. We thus have continuously developed new types of MELs with different structures and

functions.

In this study, we have newly prepared MEL-D, which has no acetyl groups in the hydrophilic sugar moiety, and new
diastereomers having the carbohydrate configuration different from the conventional MELs. These novel MEL homologs
show specific self-assembling properties and biological actions. Based on their unique properties, they would be expected to

apply to pharmaceutical and cosmetic fields.
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MEL-D (& CACELL EOWEEE TS IR Y 7 )VIRDOHE A
EERT L EBTh ol S5 FiEDOMEL-DK
B A AR L, A XRREGEL I E (SAXS) & &2 HWT
AHZS B & AT L 7o AE R SIS b7z o T Ik
WRHKD T A THERKT 52 Lo RSNz (M6),
$72, ERTHBE TEFUEDOMELB (>60 wt%) &
B LT, X 0AKEE G50 wt%) $TF A T H HAH I
IR, 52T A FHOBHMBEEDIEST S 2L, 7

BiR#E (BAHE {E%iﬁ.i&"&iéﬁ

s
O~
i |
ZXAZ+K SASH
1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
MEL-DZE (wt%)
6 MEL-D O %X



AR DOMEEEENERRE (N1 A Y —T7 742N OEBERUKEEDOLTICET MR

L FNVIEOBIHEC X ) MEL 251 O KBRS £R7K T3 251
ELTwaZEampEsns?,
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INSEERE L, L& ik HET 2 #EHO MEL-D
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Ascorbic acid is widely known as antioxidant agent. Recently, many ascorbic acid derivatives were produced for improvement
of the stability. Ascorbyl 2,6 dipalmitate (ASC-DP) is a fatty ester derivative of ascorbic acid. It can’t form micelle or liposome
structure by itself. However, ASC-DP-distearoylphosphatidylethanolamine-polyethylene glycol 2000 (DSPE-PEG) complex
was found to form stable nanoparticles. In this study, we prepared and characterized drug-incorporated ASC-DP/DSPE-
PEG nanoparticles. DSPE-PEG was used as one of a solubilizing agent. AmphotericinB (AmB) was used as a model drug.
Nanoparticles were prepared by hydration method. ASC-DP/DSPE-PEG nanoparticles were prepared at a molar ratio of 1/1.
AmB-loaded nanoparticles were prepared from ASC-DP/DSPE-PEG (1/1 molar ratio) with 10%mol of AmB. Toxicity of AmB-
loaded nanoparticles were examined and compared with that of Fungizone® using ddy mouse. Mice were injected intravenously
with a single dose of AmB-loaded samples. Minimum lethal dose (MLD) was defined as the minimum dose that produces death
in all mice. Renal and hepatic functions were detected by measuring the serum urea, creatinie, GOT and GPT concentrations.
The concentration of AmB in plasma after intravenous administration of each sample was determined by high-pressure liquid
chromatography. ASC-DP/DSPE-PEG nanoparticles were obtained with the size of ca. 75-110nm. ASC-DP nanoparticles
were prepared only when PEG-lipid derivatives were used as solubilizing agent. ASC-DP/DSPE-PEG nanoparticles enable to
incorporate hydrophobic drugs, such as AmB, nystatin, fluconazole, and clarithromycin. AmB (10mol%)-loaded nanoparticles
were obtained with an average particle size of ca. 170nm and were stable for more than 1 week. MLD of Fungizone was 4.0mg/
kg, while that of AmB(10mol%)-loaded nanoparticles was up to 12mg/kg. When AmB (10mol%) nanoparticles or Fungizone
was administered to mice at a dose of 2.0mg/kg, Fungizone showed higher renal and hepatic toxicity than AmB(10mol%)-
loaded nanoparticles. These results indicated that incorporation of AmB in ASC-DP/DSPE-PEG reduced the toxicity of AmB.
AmB(10mol%)-loaded nanoparticles demonstrated higher plasma concentration of AmB than Fungizone when samples were
administered to mice at a dose of 1.0mg/kg. In conclusion, AmB was successfully loaded in ASC-DP/DSPE-PEG nanoparticulate
system. Because the nanoparticulate system was applicable for the other hydrophobic drugs, it would become a promising drug
carrier system.
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TAINVE YBRIITEBRILER 2R, B, bR
B ESERNEE LA AWLNTWS, HFE T
AWK YBOREEEZN LSS HWTEET 23
VR EAADS A &N T W b, Ascorbyl dipalmitate
(ASCDP) i3, 7AWV E VD 2R K6 A8 3 b
ANEEZBAT LI LX) RGN R 7238146 T,
PBRALIER 2R3 2 &9 S RMEM S IV 5 Tw 5,
—7J Polyethylene glycol (PEG) B #5EMA&IL, BKMED
NREEBAACBKEDPEGH A L72b 0T, FfLHDH 5
WIZ Y AR Y — 2 BF oM R R AR R E LT
NTwb, &4k, ASCDPLPEGIREFHEATH %
Distearoyl phosphatidylethanolamine-PEG2000 (DSPE-
PEG) %5 % 2 HAERIKPIZBWT, 73700 LR
VOFHBR 2R TAZ 2 R L, 2Ty AW
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Aw7e ERbE W oliE% Fig 1IR3, E7LHEY
WZIE7 &7 ¥ VB (AmB) # fiv» 7z, ASC-DP & DSPE-
PEG%#HE4 DENILTHBEHE (7 oaRIVA, 25 ) —
V) SRR, W RCX ) WAL 2, ZoM
BRI (R K, V) v EERR M pHT7.4) 22 KR L.
14 5 NP2 BORL T 12D\ TR 3 K O — & AL E & AT
5726 ASC-DP F / ki TGk 2 Wit 3 % 7200, #4548
WEkHl 2 Wiz A7) —= v F#fiolze 72, ASC-
DP/DSPE-PEG F / ki 125 A T X 5 ¥k S o A
7)==y T RiTo 7z, AEStE (MLD) 1 AmBH A
B 2 KA R T~ AREIRE S L 3R LAN T O3
A O FFAM L 720 B PEDIRIE (Crew BUN) & JF#E
DIEEE (GOT. GPT) &, AmBH ALK 2 AmBHR & LT
1mg/kg 721 2mg/kg~ 7 A BEIRK G- L7720 H 48
REMI B DM~ 7V RIS 5 2 & TRl 21T - 720 %
A DM R, W E~ Y A RERE G- L0
B REREAY I IR 2 BRI L . C18 BOND-ELUTE % Hiw»
TAmB % #ih#. HPLC Tt L7z,
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Table 1 The mean particle size of the drug (10
mol%)/ASC-DP/DSPE-PEG (1:1 molar ratio)
nanoparticles.

Drug Mean particle size (nm)

Afterhydration Afterstorage for 24h

Amphotericin B 170 162
Nystatin 125 120
Fluconazole 79 76
Clarithromycin 133 126
Acetohexamide 189 159
Vitamin D3 90 89
Coenzyme Q1o 102 96
Thioctic acid 80 80

Fig.1 Chemical structure of ascorbyl-2,6-dipalmitate (ASC-DP), (B) dis
tearoylphosphatidylethanolamine polyethylene glycol 2000 (DSPE-

PEG), and (C) AmB.

3. BREIVEE

ASC-DP & & JLii i PE A & € )V e 1:1 oML C ol
L723BHI D W T, R TR DOET 21T - 720 T DFER
ASC-DP/DSPE-PEG # w272 & Tld, Pk T££75-110
nm DR T T ASFED H 1L 2 WA IZB VT H LRI
T 500 BNz —H OO RG] %2 H v
TR TIE 24 WEHI R I B AMBILE S R R okl 1 1%
BoN A H o 72e ASC-DP. DSPE-PEG €NV 1:1 D%
BF B AT E W IZOWTHE L2 2 A, AmB.
FARZF, TNVAFI—=), I AL EWN
o MR ERE SR RIER Y ¥ 3 v, 7Y X U M THEA
WEETH DL Ehbh o7 (Table 1),

ASC-DP/DSPE-PEG 7 / f8hL M@ #8122 W TR E
FEMEIL2E 2 A, 2HMIChzo TERIENR ST, K
TRIZIZE A BT SN h o7z, Bl EHEST
% L Z N A Mk 12RO BT & BN L 725 5%, ASC-
DP/DSPE-PEGHL - DKL -379 mVIZHELTHBY.,
TR SR T- DB H G L Twhb e E 2 b/,

K12 ASC-DP/DSPE-PEG % & 72 % i L i LB Bk 12 B
T, PLEFEF Amphotericin (AmB) Z 10% i L. W
FAMGE 217> 720 AmB %2 N L 72 30BHT D W TREEE 73
MMEZIT- 72 & 2 A, PR T 170nm O R T T )L
DD LI, S HIZ24RRMBZIIB N TD AmBOFEIZ K

BB ONT, BEIAMET DT EAPligEsns, 2
DT EDND, FONTMATITIE AMBYEH AWRETH 5
ZEDPHS L otz RIZY — & BALAE & 4T VRS
KEOBWZFFM L7z & 2 A, SR A OB T BEN
13-39mV. AmB#H AMAL T OEMIE-34 mV & AEBMD
BT 2R L. BRERIEIDRL DL ELICHFS LT b
bDLEZ 57z (Table 2),

AmBEAF /K TOBKRIGHZHYE L, MLD RO
Cre, BUN, GOT, GPT % #&#f & L Ca kst 2 37 L 72,
Z OFEF, MLD 121 L3 @ Fungizone (4mg/kg) & g
LT F/ kT8 o 38 I H W E (12mg/kg) %
AUy F 7 WRAAIS & B OBIBA R S N7z T2,
AmB# A J 7 #411% Fungizone & LKL C., AmB®OE
R EIWER T3 5 Btk K O % B 1S L 72z
J BOREF- 123 A L 72 AmB o I 584 14 % Fungizone &
L7728 ZA, AmBE AT/ ki 128 W CEEAL 2 1L
WO K Bigt g7z (Fig 2),

4. ¥ 1B

VU EDfER2 5, AmB % 3 A L 72 ASC-DP/DSPE-PEG
F J Wk T 131 R @ Fungizone & L8 L CEN 72 AmB#L
HTHbHZEDPHLDE L5720 ASC-DP/DSPE-PEG F
J BRI D AR DS O A D WRETH B Z &
»o, EYEKEF YY) T LTCOFAPERFTE L, &
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Table 2 Mean particle size and zeta-potential of AmB/ASC-DP/DSPE-
PEG nanoparticles. @

Sample Mean particle size (nm) Zeta-potential ©

After hydration Storage for 24 h (mV)

ASC-DP/DSPE-PEG 67+7 63+5 -39.0+ 43

AmB (1 mol%) /ASC-DP/DSPE-PEG 122+ 8 122+ 8 -372+ 14
AmB (5 mol%) /ASC-DP/DSPE-PEG 135+2 157+3 -32.6+ 0.6
AmB (10 mol%) /ASC-DP/DSPE-PEG 170+ 7 162+5 -339+ 04

2 Entrapment efficacy of AmB, which was evaluated by passing the sample solution

through 0.8mm filter, was more than 99% in each samples.

Y Mean+S.D.,n=3
9Mean+ S.D.,n=5

% Dose

~8-AmB (10 mol%) /ASC-DP/DSPE-PEG
—A— Fungizone®

Time (h)

Fig.2 Plasma concentration of AmB after mice were intravenously
administered AmB/ASC-DP/DSPE-PEG nanoparticles or
Fungizone at a dose of 1.0 mg/kg. Each point represents the

mean=®=SD (n = 3-5).
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Coenzyme Q (CoQ) is a well-known electron transporter in the mitochondrial respiratory chain. Furthermore, ubiquinol
(UQH2)—a reduced form of ubiquinone (UQ)—has been shown to act as a radical-scavenging antioxidant. Some studies
have reported the beneficial effect of CoQ addition to cultured cells; however, the cellular uptake and distribution of CoQ
have not been elucidated. Our recent study suggests that the added UQ10 as well as UQ10H2 mainly localized in the
mitochondrial fraction, which is similar to the localization of endogenous CoQ but different from that of oT. These results
suggest a certain system which accumulates CoQ preferentially in mitochondria. Benzoquinone ring of CoQ suggests a
redox function, while the isoprenic side chain mediates the arrangement of CoQ in the lipid core of biomembranes; however,
detail molecular mechanisms of accumulating system of CoQ in mitochondria are still unknown. In the present study, we
examined the cellular distribution of CoQ with different isoprenic side chain. At first, we developed the measurement system
of short chain homolog of CoQ using HPLC system. Now we examined the cellular uptake and distribution of short chain

homolog of CoQ.

1. #&

ITUHALQ (BLFCoQ) 1k ATPABICLIHD 5T
TH, BEHOZEF ) — )L (UQ) &, ZD@ILMTdH
22E% 7Y (UQH) AT 2o & 512, UQH:II
PR R M ET 2 HBILER 2o 2 L mbhTws”,
CoQDOXRYIx 7 VERPBALETKISZH N, £V 7L
VRIS AEREN TO SIS ST EEZONTWS,
v Tl A V7L VIEEAT 105358 722 » T 5 CoQ10
BEIAEL, T v b EDTF - HHTIE CoQI AT
%o CoQlOIZ. AN THEK SN LB ED—DT
HY, FI barFyTeEeRshs . EB I b
Oy R 7 TCOERIMOMBN/NREEICERTE W,
CoQl0 DR G =D E WA T 2 R EN D,
7Y AL MELTOENPHERSI N TS, F 7LHEm
WZAEHEEINTEY., ENRERCIOFRY 1EH. Pk
LEH 2 E MRS T WD, L L&AS, CoQlom
BB L OZFD A A = ZNI20o0TIE, AR ERS
Vo FRICHIRRN A - RPN EANORIT A = A A12
SVTEHL PR o TV ho T,

EHLIE, INFETHRMLOETIVTH S PCI2HHIRL
ZHWT, CoQl0 D A FEEERE - PLBALIEH I DWW TGS
LC &7 MFALD SN L 72 CoQ10 o M Ka N 4 A4ii & N
TEMEDCoQ (7 v MHEKDPCIZHIKED WA, CoQI % 4G
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Bt B) &L 7R T AL ML P 546 % R L
IhaAYRYTESMECATRAIEERVELEY,
ZDRER S M D S TIN L 722 CoQLOATR LD A 7
SANIZED I Y R TISRIRICER S 2 W REMEAS
EZ bz,

ARFZETIE. WSRO %4 5 CoQ & v Tt & 47
V3 b T Y TRBATICEERERE R L, a2
A MOV — OB B TS5 CoQlO D HERESE B
CEER LS 2R RT 2 2 2 HINE LTV,
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2.1. HHfRIEE

v MM PC12 e (DL F PCI2HIH) 1. 10%
WAL IRRIME B L 5% ML < ik % &t
DMEM/F12 Medium % FI\V:CHE38 L 720 85 CoQ (=%
J = VIR F AU 10 uMARn Ly — @ R IR L 72
fa % BAEEEICH L7z, FEERICHE L 72880 CoQ (CoQ4 B
L CoQ7) 1. MR FEPEE  WAEIE D S it
Hxhrz,

2. 2. Mg

R L7-Ale 2 MU L TR, STV FA ANy 77—
(0.25M sucrose, 0.1mM EDTA, 07mM 2-mercaptoethanol %
£ E50mM Tris-HCL pH 7.4) \CHIML %2 8 L, 28 R
L 720 #E#Ef%, 500g T 1045, 5000g T 1043+, 105,000 g
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Synthesis of a trehalose lipid via lipase-catalysed condensation between trehalose and myristic acid in low-water organic
media was investigated. A trehalose lipid (monomyristoyl trehalose) was obtained using immobilized lipase B from Candida
antarctica (Novozym 435). The product yield was significantly affected by reaction conditions, such as the initial water
concentration in organic solvents, the initial water and the amount of added molecular sieves. The product yield varied in
the range 0-25%. The effects of the reaction conditions were discussed in relation to the quantitative distribution of water in
the reaction system, i.e., water adsorbed onto immobilized enzymes, water adsorbed onto molecular sieves, and free water
dissolved in the organic solvent. We developed a comprehensive method for evaluating the effects of water on the product

yield.
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Development of value-added liposomal
cosmetics based on physiological
activities of enzymatically synthesized
trehalose lipids

Takashi Kuroiwa

Department of Chemistry and Energy
Engineering, Faculty of Engineering,
Tokyo City University
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2882 R L7z, ET—5 (MEFo7ay ) id,
X (2) THEDbLENS Langmuir oW €70 (Krho%E
B ISk <= L7

(2)

CITC KI3WAEER [g/L1TH Y. RAFEs IR
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Potent inhibitory activity of the leaves of Myrica rubra against both chemical and enzymatic (tyrosinase and
lipoxygenase) oxidations was found in this project. Constituent analysis of the most active ethyl acetate-soluble part of the
methanol extract of the leaves clarified the structures of eight major compounds. The tyrosinase and lipoxygenase inhibitory
activities and DPPH radical scavenging activity of the isolated compounds were measured as indication of inhibition
capacity for the enzymatic and chemical oxidation related to skin injury. The obtained data revealed that enhanced chemical
and enzymatic antioxidant activities of the constituents mainly depended on the galloyl group on the compounds.
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Chemical Survey for the Galloyl
Flavonoids Exerting Protective Effects
against Various Oxidative Skin Injuries

Toshiya Masuda

Institute of Socio Arts and Sciences,
University of Tokushima
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D (1tWN) @it 8 t N EHWT, A:1/15M U > Wikl
W (pH=6.8) 120 uL.. F 1 ¥ F — ¥ iE W (355 units/mL)
40ul « B:1/15 MY > [ #% 1 ¥ (pH=6.8) 160 uL. C :
1715 MV > Efefiiig (pH=6.8) 80ul « F 1 3 F —YiEik
(355 units/mL) 40uL. 25mg/mL# £ ¥ #1404, D :
1/15 MY~ FE#E @ (pH=6.8) 120uL. 2.5 mg/mL iFHA
WA0UL & T2 2 THIEHE, 23C TI00 MErE L
720 1715 M) > W% 18 i (pH=6.8) & fi# L 7225 mM
LDOPAHW Z ZNZ Nt V240 Ll 2. 23C <10
S, WA S nm B AWEEEZRIE L. RY T4
Jarvihu— e LTayIBEH G, HERIILTO
AEHWTER L7,

B (%) = ({(A-B)—(C-D)} / (A-B)J x100

2.4 VYUREIHFF—EHEBEEOBE

A¥EIVIZ0I M (pH =80) bV AMEEEREMNK % 29 mL.
1mM") 7 — Vg (in MeOH) #50uL. V¥ 7 Vi %
0Lz 7y 7 THEE LEHFL &Iy ML,
2BCTIVMEBESE, Z20H%, VRF VX —¥Hl
(13200 units/mL) Z5uLiNZ. T v 7 THZ LHt#
By TAHRRMTHHEICE Y F L 234 nm OB % fEHE
SR LTz By TN ERAY ) —VICEEBEZ - DR
fa—n& L, WEIX3ETITV, TELBWTHE
FEREM L, B, RKYF1+7arbu—pe LT
NDGA A % 7 — ViEH e vz, HERORHICIES o
BOWOCEEALZEE H iz,

P (%) = (2> ba—)V AAbs —# >~ 7V AAbs) /
(2~ ha—)L AAbs) %100

2.5 YYETEHEDOSE

Y<EEMHW300g% A% 7 — )b 2L & 257K 220 mL
WZHENLTZe INEAFH V2L THRIL, A% ) — Vo
W & NG WE R NF TR A -
B L267gDNFH Y ER TR, VT, AF ) —
SHEBEZRTE T CTEML, A%/ —VEREL, BICEY
KZE2 LA, BT F V2L, KO 1L T2 4R % 17
W, FERR T VIS & T T TR - 2R L 64.2 g OFERR T
FNMER 272, RIS, Kfgf&g727% /7 =)V 2LT
KoHEEEZ DT L. ZNENRE T Tl - 2E L. 7%
J = VIR % 916 gv & L CRWEE %1572

2.6 YYEEHOAAMNT SR/ A NEOERH

¥ 717V (Silica gel 60) 500g2. Y~ € EHHWEE
BT F VW E64g % 1%EEEE/ 2 0 a kL o &R R
5 )= VTHENP LBRE SISz 1 BEEEES % X 5 /) — )L/

ZREEEBILBEEHET2H00ET TR/ A RREMOER

saaFRVAE2LHEL, BICASY ) —ViEEZ10%. 20
%. 30%. 40%. 50%. 70%. 100% & LT, ThEh
2L OA T A Ll L7z ENEFNO5M % HET
THHEEERE L 5 %isHERid 112 g, 10% i ER X111 gv 20
%V IRIX 20.0 g 30% VA ERIZ 30.0 g 40% A HIERIE 13.8
g 50% A ERIX 137, 70 % A ERI1E 2.32 g 100 % ¥ Hh
Hix136gx 720 TD 95 H50%HEHE (13g) = ODS
(Cosmosil 140 C18-OPN) %154z u< b7 57 4 —12ft
L, 10% 205 100%D A % ) —V—KRTHEM L7 Z0
I B, 40% X5 —IVERY 7V (06g) %5 EHPLC
[TSK-GEL ODS-80TS (20 %250 mm) column (Solvent:
1% AcOH in CH,0H-1% AcOH in H,0=9 : 11)] & THi
WL, AbEW 1 (179 mg) & 5 (42 mg) ZHEEL 72, 30 %
A 7 —)VEINT Y 7 (30g) ZHE ODSOA I 2470
< ML 1 %EERREH A 5 7 — v (5%H5100%) T
MU0 ZD40% A% J —VERY 7V (600mg) %
Sephadex LH20% 5 & (1% AcOH in CH,0H) (24t L,
ft T4 B HPLC [TSK-GEL ODS-80TS (20 % 250 mm)
column (Solvent: 1 % AcOH in CH,0H-1% AcOH in
H,0=9:11) 12X 2 (161lmg) &3 (49mg) #1472 5%
A% )= ViEHH v 7V (55mg) 1I22WT 45 HPLC
(Solvent : CH,CN-1% AcOH in H,0=1:3) THH L 6 (27
mg) &7 (17mg) ZHEEL 720 RICHEAHDODSH T LD
40% * 7 7 — ViEiEl (14g) #HE ODSOA 170~
ML 1 BEEBEE A Y/ — )V (5%0 5 100%) T
HL, 2030% x5 /7 —)ViEHH >~ 7V (520mg) #5505
HPLC (Solvent : CH,CN-1% AcOH in H,0=9 : 11) {2 T
Fi# L 1 (151lmg) ., 4 (7mg) &5 (17mg) % HHE L 72
72 RODHTADE5% XY ) —ViEHEE (1g) 122w
Td, FE ODS # J 4 (30% methanol containing 1%
AcOH in H,0) & 478 HPLC (Solvent : CH,CN-1% AcOH
in H,0=3:17) I THEL 8 (Tmg) &1572.

3. BRBLVEE

31 YYEEHEYERRIFIVABESD OB 2

ERADIBEHFEN

HaANT TR A FOFIENHFFE NS v~ EELEL
A7 = VWi, LAOWMEEICBIIALAZ Y —=
YIEBIIBWT, WELRT VANV EEN (ICs, 6ug/
mL), 9 ¥+ —¥HEGE 1C023mg/mL), VJKRF
Y —EREEE UCs 26 ug/mL) 255D 5N Tz,
7 VA NHEREEL, RAVERES D VE (Wbw b
WEEERR) OWERRIEE) L, FICHA RIS B E 1B
T BMA REEEEZRD BRSWEEOSH DD TH L, —H
VRFVFF—CEIRECHDLBEETH), FudF—
VIIEFEDOY I, YNHAREDRNE % 5 BIL#EETH
5o XX ERMHBYHIET S S OHESOIE L, k4
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MINFTAZ Y == 7 L CE MO RE
IS b DTHh o720, 22T, HMZHEEILT
B2 WO I T REBBES 2T o728 25, O
EF R OV I A RAT L7 WERR VT VAT 43S A
B B0 % 275 YTy b HPLC#: % JH VTR L 72k
REM IR L, COPIEREEZET A Tuf V7 K
A RBHEETEEREL, TREFROY — 7 W O Hij
BRAT, KR, EBGTEIRLEZX DI, SHOWED
WIS L72e ZOWE ORI T — 71U TD LB
DTHhb

L. [0, -127° (¢ 1.0, CH,OH) ; ESI-MS m/z (M+Na) *:
Caled for CyH,0p.Na: 487.0852, Found: 487.0877. NMR &y
(acetone-d;) : 624 (1H, d, J=20 Hz, H6) , 645 (1H, d, J=2.0
Hz HS), 708 (2H, s, H2" and H6 ), 544 (1H, brs, H1") ,
422 (1H, brs, H2"), 377 (1H, dd, J=90 and 26 Hz H3"),
336 (1H, t, J=9.0 Hz, H4") , 352 (1H, m, H5") , 092 (3H, d,
J=6.1 Hz, H6") . NMR &. (CD,OD) :1592 (C2), 1362 (C3),
1794 (C4), 1629 (C5), 99.7 (C6) , 1656 (C7), 946 (C8),
1583 (C9), 105.7 (C10), 1219 (C1’ and C6' ), 146.6 (C3" and
C5'), 137.7 (C4'), 1034 (C17), 719 (C2"), 720 (C3"), 732
(C47), 718 (C5"), 176 (C6"). 2. [o)®p -4° (c 05, CH,0H) ;
ESI-MS m/z (M+Na)": Caled for CyH,,06Na: 639.0962,
Found: 639.0984. NMR &; (CD,;OD) : 619 (1H, d, J=2.0 Hz,
H6), 635 (1H, d, J=2.0 Hz, H8), 697 (2H, s, H2' and H6 ),
550 (1H, d, J=15 Hz, H1"), 562 (1H, dd, J=3.3 and 15 Hz,
H2"), 403 (1H, dd, J=85 and 3.3 Hz, H3"), 343-345 (2H,
complex, H4" and H5"), 1.03 (3H, d, J=55 Hz, H6") , 7.07
(2H, s, H2”" and H6”') . NMR &. (CD,OD) : 1594 (C2),
1356 (C3), 179.3 8C4), 163.1 (C5), 998 (C6), 165.7 (C7),

947 (C8) , 1584 (C9) , 1058 (C10) , 1218 (C1") , 1096 (C2
and C6' or C2"" and C6"" ), 1468 (C3 and C5 or C3"
and 5" ), 1379 (C4' ), 1004 (C1"), 735 (C2"), 707 (C3"),
738 (C47), 722 (C57),178 (C6"), 121.2 (C17" ), 1104 (C2"
and C6”" or C2" and C6') , 1464 (C3"" and 5" or C3" and
C5'), 1399 (C4""), 1675 (C7T"") . 3. [af’, -118° (¢ 0.1,
CH;OH) ; ESI-MS m/z (M+Na)": Calcd for C,H,,06Na:
639.0962, Found 639.0974. NMR &, (CD,0OD) : 620 (1H, d,
J=20 Hz, H6) , 637 (1H, d, J=2.0 Hz, HY8) , 700 (2H, s, H2'
and H6' ), 528 (1H, d, J=19 Hz, H1") , 448 (1H, dd, J=34
and 19 Hz, H2") , 525 (1H, dd, J=9.3 and 34 Hz, H3") , 367
(1H, t, J=93 Hz, H4") , 372 (1H, m, H5") , 1.00 (3H, d, J=5.8
Hz, H6"), 717 (2H, s, H2"" and H6"") . 4. [o]*, +13° (¢ 0.1,
CH,;0H) ; NMR &; (acetone-dg) : 626 (1H, d, J=2.0 Hz, H6),
651 (1H, d, J=2.0 Hz, H8), 750 (2H, s, H2" and H6 ), 519
(1H, d, J=78 Hz, H1") , 383 (1H, dd, J=95 and 7.8 Hz, H2"),
368358 (3H, complex, H3", H5", and H6"), 393 (1H, brd,
J=31Hz H4") .NMR &. (CD;0D) : 1585 (C2 or C9), 136.0
(C3), 1794 (C4), 1629 (C5), 998 (C6), 1660 (C7), 94.7 (C8),
1583 (C9 or C2) , 1036 (C10) , 1217 (C1'), 1100 (C2' and
C6'), 1464 (C3 and C5), 1381 (C4'), 1056 (C17), 733
(C2"), 751 (C3"), 700 (C4"), 772 (C5"), 619 (C6") . 5.
[0, -83° (¢ 0.1, CH,OH) ; ESIMS m/z (M+Na) : Caled for
CosH,,017Na: 6550911, Found 655.0869. NMR & (acetone-d;)
1620 (1H, d, J=2.0 Hz, H6) , 643 (1H, d, J=20 Hz, HY) , 7.22
(2H, s, H2" and H6' ) , 593 (1H, d, J=80 Hz, H1") , 550 (1H,
98 and 80 Hz, H2") , 400 (1H, dd, J=98 and 32 Hz, H3") ,
408 (1H, d, J=32 Hz, H4") , 371 (3H, complex, H5" and
H6"), 740 (2H, s, H2"" and H6"" ), NMR §. (CD;0D) :

200 |
280nm 1

100 7

mABS

Time (min)

1 HPLC analytical profile of the ethyl acetate-soluble fraction of the methanol
extract of Myrica rubra. Analytical Conditions : Column, TSK-GEL ODS-80TS (4.6
X150 mm) ; Solvent, A, 0.1% H,;P0, aq., B, CH,CN ; Gradient system, a linear
gradient from 10% of solv. B to 40% of solv. B (40min) and then 100% of solv. B
(50min) ; Flow rate, 1 ml/min ; Detection, 280 nm.



1581 (C2), 1353 (C3) , 1754 (C4) , 1630 (C5) , 996 (C6) ,
1655 (C7) , 944 (C8) , 1579 (C9) , 1058 (10) , 1219 (C1" or
C17), 1098 (C2" and C6 or C2"" and C6"" ), 1463 (C3
and C5 or C3"" and C5""), 1378 (C4" or C4"" ), 1013
(C17),746 (C2"),734 (C3") ,705 (C4") , 774 (C5") , 620
(C6”), 1216 (C1"" or C1'), 1106 (C2"" and C6""), 1462
(C3"" and C5”" or C3 and C5 ), 1398 (C4"" or C4'),
1683 (C7""). 6. [0, +13° (¢ 0.1, CH,0H); NMR &, (CD;0D)
1475 (1H, brs, H2) , 416 (1H, m, H3) , 284 (1H, dd, ]=166
and 45 Hz, H4a) , 272 (1H, dd, J=166 and 29 Hz) , 591 (1H,
d, J=24 Hz, H6), 593 (1H, d, J=24 Hz HS) , 651 (2H, s,
H2 and H6' ). 7. [0]® -83° (¢ 0.1, CH30H) : NMR 3§
(CDsOD) : 496 (1H, brs, H2) , 552 (1H, m, H3) , 297 (1H
dd, J=17.1 and 45 Hz, H4a) , 284 (1H, dd, J=17.1 and 3.0
Hz, H4b) , 595 (2H, s, H6 and H8) , 649 (2H, s, H2' and
H6' ), 694 (2H, s, H2" and H6") . 8. NMR §,; (CDCl,) : 7.55
(2H, m, H2 and H6), 741 (3H, m, H3, H4, and H5), 7.79 (1H,
d, J=161 Hz, H7) , 646 (1H, d, J=16.1 Hz, HY) .

NI AWET 528, DLEoF—405, HEEL2WEO
LER & 2 AT L7/ 4, 120551, SV keFraii
EFDHTIR) =T AV RTHLIEDHHL, Nz
T, 2,3,51% FPHEYTOANWMEINZLDTHSLT
ERbhrolze —FH, 6,71 TEEFusTFrTHD
ZEdbah, AT, FONKMEFE, BEOITF
ERILDDTHAEIENbholz. BB, TIE 62755
e Af MeEhizceah s FL— b Thb I &
Bhroize —HT, 8IIEMNICIEEhoTads, 7/
—VEOBRVEEBTHALI EHHLZ (K2),

(¢}

1 Ry=H, Rz-
2 R4=Gal, Ry=H
3 Ry=H, R,=Gal

OH

@EOH

H K

0 B O OH
Z0R
OH

6 R=H
7 R=Gal

(=]

SHREEERILEZ EHBT2500ELT IR/ 1 REMDRER

3-2 HEYEOEMH

YYEEL) HBETE28FDWSF D DPPH T ¥ 4 VD
HEWEME, Fu P F—YHREEE, ) RF T —EHE
WHEENE L. ZORREH3ICEEDTRLY

KM3AIZIE, SWESMIZBIFADPPHS VA VO
Z:06 M % DPPHIC & % 517 nm O W S8 BE 3 A BE TR L 726
LA™ 813, HMEEZRE LD o2, MOWEIZZ OWE
TWINHPREEZ R L2 4B, Tl Vikx 675
2,3,5, 7220w TIX, ZOF TV HNVHEREN2HERE
B, HaALVEORNS VA NVEERESENR E v R
5o

X 3BICik, BWHED) RF T 7rF—YHEEEZRL
720 8ILEW O TIX, THRBIMBECHEELRL, #
N2 627z —F, 4,5, 8122V T, 100uM
WZBWTHITEALTHEZRBD Rh o7z, MOIEELRL
72671 windv¥rusrrFrTchh, 71E35
WKHBE A IUEENTVWELDTHD, LT, TEH
07 & EEI VRFIFF—BIEENHFAEL, €
nBEsiIchaf mbahs e, ZoOWHEIEERT LI &
AR STz,

M3CIciE, FuyF—ElEEEEZRLZ. WTho
ILEWH01051 mMIZBWT, FHEFHMELZRL D5
BRI TR LD DI L o720 L2LENL, H
A WL ENA2, 8,5, TIZOWTIE, FaAfvibsh
TWRVH DX DR TEWIEMEZRL, Fuf viEo
PR H B Do L Bbh,

X -COOH HO
HO

2 Chemical structures of the isolated compounds 1-8 from the leaves of Myrica rubra.
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O1; @2; A3; A4; (05, W6; X7; »48; *Fnordihydroguaiareticacid; =rkojic acid

3 Chemical and enzymatic antioxidant activity of the isolated compounds 1-8 from
Myrica rubra. Panel A : DPPH radical scavenging activity; Panel B : Lipoxygenase
inhibitory activity; panel C : Tyrosinase inhibitory activity. All data are presented as

mean=* S.D. (n=3).

EE

AWFZEIC XD, WEBBXIZBWTHERHEWERTH 5
Y EEQERIIEKMOITA MLT TR 4 NOFIER
AL 720 X513, ZNH0H TS LT TR 4 F25, 5T H
VOHEHERE VRFVSF—ERTFUIF—EDLI) R
AL S Z ORIEEICERTVWE I E2HRLEY, &
B, SHOKERE HLTTnvitroDHERTH B 720,
FEBEOEFICBUT 288, WELENTIE RV, 51,
G F )AL RRAT B A b D XD TR H kORI
RREROEY 2 V- EERICE Y, HEEL oA )L
7RI A FOMEZHEEL TV ZEREE bR b,

4. #8

(BE3HK)

1) Masuda, T., Yonemori, S., Oyama, Y. et al.,
:Evaluation of the antioxidant activity of environmental
plants: activity of the leaf extracts from seashore
plants. J. Agric. Food Chem., 47, 1749-1754 ,1999.

2) Masuda, T. Oyama, Y., Inaba, Y. et al, :Antioxidant-

related activities of ethanol extracts from edible and
medicinal plants cultivated in Okinawa, Japan. J. Jpn
Soc. Food Sci. Technol. (in Japanese) , 49, 652-661, 2002.

3) Masuda, T, Fujita, N.,, Odaka, Y. et al, :Tyrosinase
inhibitory activity of ethanol extracts from medicinal
and edible plants cultivated in Okinawa and
identification of a at-soluble inhibitor from the leaves
of Nandina domestica., Biosci. Biotechnol. Biochem., 71,
2316-2320, 2007.

4) Inoue, I, Arai, Y., and Nagai, M. : Diarylheptanoids
in the bark of Myrica rubra Sieb. et Zucc., Yakugaku
Zasshi (in Japanese) , 104, 37-41, 1984.

5) Ha, T. J., Nihei, K.-I, and Kubo I, :Lipoxygenase
inhibitory activities of octyl gallate. J. Agric. Food
Chem., 52, 3177-3181, 2004.

6) Masuda, T., Someya, T. and Fujimoto, A. :Phenolic
inhibitors of chemical and enzymatic oxidation in
theleaves of Myrica rubra, Biosci. Biotechnol. Biochem.,
74, 212-215, 2010.
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Because of their non-toxicity, naturally occurring dyes are potentially suitable for the use of cosmetics. However, their
instability obstructs the wide use of the natural dyes as a colorant. This study was focused on the enhancement of the stability
of the natural dye by making composite with inorganic host materials. Anthocyanin dye was successfully adsorbed on the
HMS type mesoporous silicas containing small amount of aluminum. The adsorption of the anthocyanin was enhanced by
modifying the silica surface to be hydrophobic. However, the improvement in the light fastness of the adsorbed anthocyanin
was not observed in the complex with HMS. Annatto dye was rather hydrophobic dye, so that the adsorption on the clay
interlayer was difficult. Modification of the montmorillonite (cation-exchangeable clay) with cationic surfactant made it
possible for the annatto dye to be incorporated in the clay interlayer, because the interlayer space became hydrophobic by
the surfactant. Anion-exchangeable hydrotalcite was also able to adsorb the annatto by modification with anionic surfactant.
The durability against visible light irradiation was enhanced by the incorporation of the annatto dye into the clay interlayer
modified with the proper surfactant. The main cause of the stability enhancement was suggested to be the hindrance of the

incorporated dye from the external oxygen molecules.

1. FF

HAE, Hom) 0% oz ss0Me LTEK
HEEPHHIN TV, ZOHIIEIARRBEANDA
EWEDPTEDLND DOV L %L v, TSR L, KIRHEM
xRS 32 R RIS AR A FEI TR e
WENTWE, TODIERO X912, MRICEE /N
LEBAOISHIEFICAVWTWS EE L bNb, $- KK
EMENI LT, WHFIIHTTEIA AT HIFT L,
LAaL, RRORIEOREMLTIEH I, BowgEtk
255 W) ERBEREND Do TDT0RKMFEZ BT,
AT BB/, BEEH OB MAZIMZ 5% L0
TRELEET LA, 2975 LBNFABKOEEREOH
HELEE L 2 UNEL S WEOMENEL L, 2D XH
HZEbHY, FRTIRBOENILHICFH SN TV
LikEviv, A ME IS g, b2 X
LHLT540EGOEOMEE LT, RERGIEIFH
ENDLMEEDPILSBE2DDEEZ LN,

A EOMAEZ ) E S 572012, REEOEVE
MR LM AGDED L) FEPMON TS, Bl
R =TI R T 2 0S5 2 LITX D, KAGE
WiERE VIS 2 CIHBE? O QBT TH b0 F/2A Y
HIFLAEDWNEBIC B F 2 8A LA I, BRI

B

Development of natural dye/inorganic
host composite materials for the use of
cosmetics

Yoshiumi Kohno

"" Faculty of Engineering, Shizuoka
N University

HARTHIPEE R AL S B 2 LA HE ST w5 Y,
ZZTAMZETIE, RARBRLEELERAR P EEE
1td5ZeTcrEEM L2772 TNETOWNIET, &
FF U RREETHLET Y T2y (Wla) %, AF
T R o' B B4 MBRHIHEA L TREN
DI EDRTRETH S Z LD ThoTWVDEYy 27V by
7= ORI GOMEET NV THLAR T T Y 7 Af
Fix, EE3mmBEOMILEZATLEIAVR=FAL YA
LHAEALT A L TREAD TR TH 72 aF=—)L
HFERNNFEBE R EDT ZF VO RRBFEIZOW
Th, 7= RO IRILEW TH B4 Fa & v
A PO Y AL & TREEOR ARSI S
B, MUK T7=F U HRROETH, ReRVZVHz R
T57F b—tF (0 1b) FBKYEARE 720 1 h k2

(a)

COOH

K1 (@ Z>ho7Zy (RIVEDL-3-7)LOYR) DOiEiE,

TIED T LBREBAERIRETRT, () /ILEXS > (7
Fr—BROERADV ED) DOEE,
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BTHiNA Fay A MacEALTE T, “Eft
TEhdor"s
AREIINOSOREEET 2, TTHFF A HERKRE

FOT VYTV EAVR=FT AT EHEEL LI

GORBARERT Lz T2T7F F—BFEIIOVWTIE,

R 2 S YRR TS LBUKAE L 72 A RS Ak 1 &
DAL Z RA, WHEEOR EAE SN2 i<z,
2. EBRFE

TYRYTZVIZowTE, o7 Ry RknE (3
FALS) # A ¥ ) — VBB L2 RIEREO Y T F LT —
TV ER S, TR s O T L TRME L 72 b @
W, T EDUBAN KRR 5, 7 P—faFEiZo
WTIHDGHEO T RMmE Z0 F T L7z,
AYVE—=F 23 HE LTHMS 2R & ko)
THBL 720 WHICETE, YU HEIIEAV M A BT
M FNVEMHL, BEHERELTFTILT I VK
WWEIMA, EUEEZ630CTHRK L. TVI=Y
LEMALEE, FFIIVT I VKERE L DICHTERD
Al (NOy) s Z MR 720 THVIZT A ENMZ72HMS % Al (x)
HMS & Fit T 5. 22 TxldSiicwd 2 A0 A AR

(mol %) TH b, F7-, 5 N7 HMSIZH LBEHRY 125w,

R 7 Rl Y By A w ) 78 N e il N S AV O
VI VI R R S CBUKILILIE 2 47 5 720

EVEVEFAL MRS (=3I ATEZ =ZETF,
KF & %50) 2l L7z KFICAHFF Y RHBERD 255
DFZFNIPYAFLVT VEZT LA (OTMA) B LR
FYNVRMYAFT EZT A (DDTMA) QKGR Z
ACREW A T4 v 2 G TERF L 283 L, ARIEH 2
1o 7 B5N72# k% O0TMAKF b L £ i3DDTMA-
KF & Rifi7 %,

NA Fa g VA~ (HT) CEHES 2 L7z, HT

L)\
(b)
()

I I i
2 4 6
2 6/ degree
2 B ULAHMS ®XRD /¥4 —>, (a) HMS, (b) Al(1.0)
HMS, (c) Al(1.5)HMS, (d) Al(3.0)HMS,

Intensity (a.u.)
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DM 7 =F VIZHAM R A F R TIERE LIZ WS,
Wo e AHT 2B L TREZ & L7ctk, KICEIT S L)@
REEE S HES 2 ME (2 =708 2R LT, EH
ToF R LI, ThbH, HT #500C THE L 72
%12, BERUAZ SDSH 5 W IZSDBS KA L IRA L, B
A FUENEPEH] % Jg IS ID A DD g IR 1% & PR S
B, EE OB Z Rz, 55Nk % SDS-HT
% % \WIZSDBS-HT &,

HMS~®D AN OBEKIZ, ANDK - =% 7 — VIRER
WAICHMS 2R A L, W N T 3 HBPREE L Cas F i
(23 L7208 - We B S IR L 72,

HEGHik T & ANA L o#idibid, ANAOTZ Y ) —
VBT OTMA-KF, DDTMA-KF, SDS-HT, SDBS-HT
EENZFNRAELTRAESEL I LTI 72
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We have recently reported that implantation of bone marrow-derived mesenchymal stem cells significantly inhibits dermal
scar formation in rats and pigs. Human mesenchymal stem cells can be isolated by aspiration of bone marrow without difficulties.
Dermatoscopical analysis revealed that this novel approach ensures safety and efficacy: There was a significant decrease in the
percentage of scar formation. Thus, mature scar was reduced in a quantity and distribution of scar was altered during the repair
process. These results suggest that implantation of marrow-derived mesenchymal stem cells decreases visible scar formation. It is
also noteworthy that usage of somatic stem cells does not have ethical problem unlike human embryonic stem cells. After approval
of Institutional Review Board, we aim to perform a clinical trial of cell-based therapy using mesenchymal stem cells.
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Inhibition of dermal scar formation
by cell-based therapy using human
mesenchymal stem cells

Akihiro Umezawa

Department of Reproductive Biology,
National Research Institute for Child
Health and Development
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Vitamin C is said that the skin aging is prevented, and there are wrinkle prevention and whitening effectiveness.
However, scientific data that proves the effect is a little. The human cannot synthesize vitamin C in the body, however, the
dog, the cat, and the mouse can synthesize vitamin C. We recently developed the SMP30/GNL gene destruction mouse
without hair that was not able to synthesize vitamin C in the body. In the present study, we examined the time course of
vitamin C distribution in the skin by using SMP30/GNL gene destruction mice. After oral vitamin C administration, vitamin
C content in the skin peaked at 6 h and then decreased. Thus SMP30/GNL gene destruction mice without hair as a human-
like is very useful whole-body animal model for investigating the movement and functions of vitamin C in the skin.
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Vitamin C beautification and whitening
in the skin that used SMP30/GNL
gene destruction mouse without hair
that cannot synthesize vitamin C and
-, scientific proof in effect of anti-wrinkle

NP Akihito Ishigami
‘ . Department of Biochemistry, Faculty of
e Pharmaceutical Sciences, Toho University
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2.1 BETOEZIY CHRIFEROAE

B~ A (C57BL/6) BL UL ¥ I VCEARTE
72\ SMP30/GNL I FHEANT VA Y A% A% 3 7 H
METIYADPLELT S 1 HLEREDN100% (7mg/ H)
DYy IVCRGZTHE L. £/ HTOE Y I ¥
CHERZ RO D0, Hth2 5 A5 1 » AM. 1H
VERD25% (0175mg/H) ¥ ¥ I vCk 52 5%
SMP30/GNL #fzF AT L A~ ABEL HE L7,

2.2 E4IC COEBANDBITRE. BITEDHE
SMP30/GNL #{EFEEANT L A~ A & 2 » Hih
FCTTANRLELT L1 HLERDNI00% (7mg/H)
DEYIVCRHGATHE Lz, 208k, 2 » Hh
51»HAM. 1 HLERD25% (0.175mg/ H) ¥ ¥ I >
CEHA 12 A% BROVYFEHAWT]I HLERED
50% (35mg/ H) ¥ ¥ I v Ca#HH Lz, KI5 %,
PERERY (3, 6, 12, 24BFM) I AL, €% IV Co
Bz FERAT R EE 2 5 L 720

2.3 E43I>COE=E

Y% 3 CoOERIZHPLC, BXALFEME R % W TIT
572" ¥4 3 ¥ Co4MER Atlantis dC18 5um 7 5 A (46
X150 mm). BEANIE50mM V VBN Y 7 7 — (pH28).
54uM EDTA. 2% %% / — L &7z, ik 1.3 mL/
BTHolze BRACAMBIORMICIE ST v v —h—K
ViEME V., +06VOEEE M TEAE S itk L 7
T — ZRENTIZ T + — ¥ — X Empower 2 % JHW 72,

3. #% R

3.1 BETOHOEAI CHRIgE
%3 h Ao AR~y 2A0EFEHEY Y I Y CRIL
027=0.02umol/ g TH -7z (K1), — K. SMP30/



A X hAY MRS Vol.19, 2011

GNL#IEFE~T L A~y 2124835 AMEITLH
PEREDI00% (7Tmg/H) BLXOEE2 » HGH» S 1 #
AR, 1 H®ERED25% (0175mg/H) »¥ % I v C%
HB27-8TlX, POy I v CrRIZFZENEFN032+
0.04 umol/ Jz )8 g B & 1U80.03 =0.01 pmol/ Kz i g Td - 72
ZOXHZ1 2 AW, 1HLERD25%DEY I Y CiE
.72 SMP30/GNL {5 FHIENT LAY T ZADEFTOE
I UCHRERIL AR ZBI ]l HLERED
100%DE %I CELGZIEHEORBHRESY I VCa%
100% & L7236, €NEN106% B L8I% TH - 77

3.2 BOMTEERICKZIEBENDEZIL C DT
OG5, RE~NDOE Y I Y COBITHEZ RN 7
®. SMP30/GNL B{aFHEANT LA 7 RIZHEHZ 2 7 H
W12 HE. 1 HSEED25% (0.175mg/ H) O ¥
7IVCEG5 2T, EZIVCARKREIZL, ZoxY
21T HLERD50% (35mg/H) ¥ I C% 1 i,

G- LTE Y I ¥ COREBITR 2 RERFIICHIE L 72,

B 5#%, BRI CRITERMICEML. 6K
MTikkeEro7 (KM2), 72, 2EMTREASL, £
ML 24 [ £ TEALIE % h o 720

4. £ &

¥ 3V CuAKTE %\ SMP30/GNL #AZ T-HEEA T
LARTAZHAWTE Y I Y COFZOLEERIC X 5158
NDOE Y IV COBITHEZ R, BOKGH, €3
VCITREEMCR M ICRAT L, 6 CTIRARE 45 2 &8
lrolz. B FTHY Y I U CERIEEUL. RBEICKE

MESY I Y CRA6 R TRAL 2505 TIE R,
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BT REBEAT VAT T AEEETOE Y IV COfMTICE
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Hyaluronic acid is a kind of mucopolysaccharide and exists abundantly as extracellular matrix in skin, article, lens and
other organs. Skin folding as seen with aging is shown to be related to a decrease in the content of hyaluronic acid in skin.
Supplemental uptake of hyaluronic acid and addition to cosmetic ointment as well as direct skin injection of hyaluronic acid
itself have been commonly employed. Further, in the treatment of article inflammation or lens injury, hyaluronic acid has
been used widely in medicine. It has been known that stimulation of G protein-coupled receptors is necessary to produce
hyaluronic acid, leading to increased cell migration or proliferation. However, the exact molecular mechanism of this
signal transduction in cells has remained undetermined. We have investigated the molecular mechanisms of hyaluronic acid
production through cAMP signal in our laboratory. We have demonstrated that the activation of cAMP signal is essential and
resulting increase in hyaluronic acid synthase enzyme expression follows. Because cAMP is produced by adenylyl cyclase,
a membrane-bound enzyme that is activated by Gs protein, leading to the conversion of ATP to cAMP, it is necessary to
investigate the molecular mechanisms of adenylyl cyclase activation that leads to increased hyaluronic acid production.
Adenylyl cyclase enzyme has many isoforms, from type I to IX, which show distinct tissue distribution and biochemical
properties. Because the hyaluronic acid production has been best demonstrated in vascular smooth muscle cells in our
laboratory, we examined adenylyl cyclase isoforms that are responsible for hyaluronic acid production. We also examined
the effect of stimulating these adenylyl cyclase isoforms in an isoform-specific manner using forskolin derivatives that have
increased specificity to these isoforms. We also examined the effect of overexpressing adenylyl cyclase isoforms in these
cells to explore changes in intracellular cell signaling as well as changes in hyaluronic acid production. Accordingly, we
found that specific isoforms of adenylyl cyclase are more responsible for hyaluronic acid production and thus cell migration
thereafter, and that these isoforms play an important role in not only hyaluronic acid production, but regulating vascular
function such as vasodilatation or endothelial thickening. Our results have indicated that it is important to understand the
role of each adenylyl cyclase to regulate hyaluronic acid production. Pharmacological stimulation of a specific isoform of
adenylyl cyclase may enable us to enhance the production of hyaluronic acid specifically. Development of such specific
stimulator of adenylyl cyclase may be used in the treatment of conditions where decrease in hyaluronic content is involved.
Indeed, our results have suggested that such strategy is pharmacologically feasible.
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Regulation of hyaluronic acid production
via cAMP signal

Yoshihiro Ishikawa®, Utako Yokoyama

Yokohama City University Graduate
School of Medicine
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VITFNVOGF AN AL T RIAEIIbI o TR L TE 72
A MAEOWRICI e 7T va oA
CAMP ¥ 7 F NV OIEVALDSLEETH D . gAML R kit
FHgICBwCTe 7 e Y EEEAREEDO—DTH % Has2
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ZIRIET 5o

AHFETIE, GEALBRMAVE VI LT T VY
25— BOHEMALDH ER T cCAMP Y 7 F A H e 7L
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TNV O e b 2 FE R ICHIB 3 2 R 7 %
A 720 2BIholze SHLIHEDT F VI
U I—X%T I A T ORI, IFRN % LY B O X
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2. B®

HAS RIRDTEE

F=% VRNA X7 —VENLT v Mk S L7,
cDNA OEKB L 'RT-PCR I FE DO CRKIZFER S Lz )
BExH Wz, PCREIBICH W79 4 < — 03RS
F9 bDOBOEH, BIZTFINY 2755 OEH %2 TG
L7z BEMZRTPCRIIDIZBWTIX, TNENhLDT ~
TL—= M IR LD IMOEREITV, FHMEZHE L
720 ENENOBETOERIINT2> TIEZGAPDHA I ~
=k LCTHW, GAPDHOERIZY 2o T,
WD+ b THH TagMan Rodent GAPDH control reagent
kit (Applied Biosystems, Foster City, CA) % H\ 72,

fHpaEE

Wister 7 v b O & TG HANE 2 AR 2Z L TR L
72 7 v MHEAEM21H 2 F0IERIL L 72, MR 1380
ZF i, 800ul ? collagenase/dispase enzyme mixture %
WML, 37TEICTIS Mo bE B % - 72, Ml
W% w0 L, B38i % 4collagenase mixture ITICZEZ T &
HAZTEIIBWTI2H M B I % o 72 N & 3112
growth media mixture {2 & 11, 35m m ® Poly-L-Lysin
MzERWTHE#ZEZT o720 FENFHE% CO,0&MHTH
D 37TREEICTHEAT L 7ze MiBZIZZ 1244 — 6 M D fRAES
P IZfE ] L. alpha-smooth muscle actin @ FEH 2399 %
PLECHROND Z L #fERR L TR L 72

E7IVOCEBOEE

7o RIS SR Il S h gz g s L7,
FERE A SIS N T v e VEBRESENER T T v 7 A
IRV, BEEZREL L TERET LI ETITo 72
(LPIA Ace, Fujirebio Inc, Tokyo)s & 71 Y EEDE R
X duplicate T EZ D 71 b 3 — W IZED W TE W,
Hitachi 7070 analysis system (Hitachi, Tokyo) % fi\w»TC
B00nm 2 BT HWICIEI N 2 B %o 72

siRNA %58

“HESIRNAZ T T VY 79— 2, 5. BIUG6
OGBS 2 SR ETR D 2RI TB I koo TV b
0= VIZIZQIAGEN IC THER S 7z b o & w7z Bk
FoORT H T O T — LIZHET VT, siRNA (300
pmol). Lipofectamin RNAIMAX (Invitrogen, San Diego,
CA) w7z,

TT/))M1IVAEKER
Sy NOMTPFoVIEY 25 —FY4EDNAZ Y+ ML
N7 5 —IZHAAAT, AT 5L T2RBTLT77 /7

A WA BB 720 MERIZ Y72 5 Tl AdenoX adenovirus
construction kit (Clontech, Tokyo, Japan) & 7z, 6%l
TTFENgRY 7 7 —E2HHT LT T/ 94 VAIZBNT
X, A P ATOI A NATRE—Y — RN, RIS
W72 5 Cid homologous recombination method % J\v>72,

CAMP EELRED#RET

ML Z 247 L — MIBWTHE L, 24 B3 0 1M 35
TGO B LT AMPEA ZER L7z, EmiiNzo
TIEHATIC 0.2 mM IBMX #3011 L 20 43 @ preincubation
BRI, FREE M A TE 512104 incubate
L 720 PEZE RO IE B 2 2 B 2 L. 400 ul @ ice-cold
trichloroacetic acid (75%) % & /RS2 TR T ¥ 72,
B> 7MZ 10 pl acetyc anhydride, 20 ul triethylamine (Sigma)
EMZTTEFMEEE, TRSDH > 7 )V % 50 ul it
H L. 12,000 cpm PT-cAMP (Perkin Elmer, Waltham, MA)
50 ul 7 ¥ FIMiE anti-cAMP HifE (diluted 1: 3000, Millipore,
Billerica, MA) & 4 J&® 4 T—Wincubation # B Z 72 -
726 50 ul ¥ FHL 7 ¥ FHuk (magnetic bead coated, QIAGEN,
Tokyo) # M A CTHEMEMEMAL TS Lad o 1 KH
incubate L 7z, Bound from free ® 4 # |2 B v T 1%,
Millipore 7 4 W ¥ — = W TB I o 720 5BAF L 72E
REIGPEZE L, el e 5tk 34 2 212X ) cAMP
EAROEREZB I o7, cAMP JEERIIEAIRE CH
IE L7z

PKA &%

PKATEMEIZT v &4 F v b Z2HWTHE L7 (StressGen
Biotechnologies, Ann Arbor, MI)o 7€ 0 #EHld $5E %
D7a s a—VIihto 7z,

3. # R

PGE-EP4 > JFILIC& A7 O B LD F|E
FrideTve YBOEARTEZ, TRETIHRETLT
& MM SRR 2 W CHIR7z, 2N E TOSERE
5. BIRE 2 & S RIS M- A BT 5
e7va VBELERDBEWI Ebh o TS, SO
575V UVHICE 5T, e va YBEADLET S
IR DFERD L R ENT VDS, FLTED
IRV T I A TN XBHEAEDRDBADOLZHE L7z
PGEl, PGE2, 3 X U'EP47 I =2 b T& % ONO-AE1-329
EHOWCHB L2 25, HAEKFEICe 7 Vo v EEEA
DN U 720 M 2 BN A8 s R e D B R A BV TH)
WiL7-o PGE1HIEIC X 2T va Y EomEAIZEPAT v
¥ T=Z FTdH5HONO-AE320812 & » THELI NIze —
Ji TEPL B X OEP3IZH 3 % fibuAl 2 i L T b #piiix
RohTnuhholze TNHORERENSEPLIC X 5034
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1. EP4 7d=ZXMI&LB 7L O BREEAHIHH

A BREKREFHE EP4A 7O MILB3 7O BREES:,
MEFEFHMIEEIRERET CEP4 OFERNETIZXNTH
% ONO-AE1-329 # 48 BEIICE>TAML., 7O BED
EEELES L, BERPICRHIIe7IVOCBeRERs
HAWTEELE, WThHREKEFEMICE7ILOCBEEHE
MLTW3,

B. BRI IE A EP4 7O X Mo LRIV O BEEELE,
EP4 7 3= X hC# % ONO-AE1-329 # AW, MEFBE A
REEEL. flBebIho7 4. 24, 2H. 4 BEICHETS
E7IIVOCBOEEE S L,

CAMP Y FFILEZEMIC LA 7O BREAHIH A D= X LOIFE

EREL, MWEBI R o7/ 4024, 20, 40HICE
FhreTve VBROBEARILIRLE 2 A, BRI
7 YBEADEINT A2 Db o7z, 8 HIZEP4
TIZAMZXAeTva rEEEEIZ PKAOREIRMIH
ElZLoTHR SN2 06, EPARIELA cAMP @ i
bR S8, PRKAVZF LV ERITALT 221K 5T
ervna VLR FRSED AN S X LADHER SN

EZIVOCBEEDDFAHZX L

L7 a YEEOEAICN - TR, INFE TIZ 3D
7w YREEBEOMFIEVSMONTVS, £2 T,
EPAZN L7V T FIVRIZBWT, EOH 7% 4 7235
LT DM EEt Lize MEHIS7zo Tid, Hllflix 7=
ANELTH o & DIARIYRIRGIRE L~V TORIHA
Ea&Nz720, TTIZRTPCRZHWT, mRNADER
BTk o7z. HASLHAS2, HAS3O =D2DH 7 ¥ £ T
FER 7% 7954 <—%HWTRT-PCRIZK 5, ZhZFho
& BT R o 7z. EPAE I 7 H A T H S ONO-
AE1-329% 10 "M D FEIC BT ML i 5 2 dil i L
T2RICRNAZHE L, BIRW AT 74— 2 HWTER
BT holk A, HASI B X FHAS3ICH 8 L T,
HAS 2 B oEBN 2B maBgshi (K2), 3612
CORBEEMERT B0, BEMARAN 2 HAS2m RNA
B w0 Z L TBlg L7z, ONO-AE1-329, TGF b.
PDGF-BB® N ZMN %, 10 °M, 10ng/ml, 10ng/ml ® i
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T A
I ONHO-OE1-335
EL S 30
=
e -
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=& =3
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HAE1 HAED HAEE

2. EP4 7d=XMILBE7IOCBEABRREBTOET{L

A.RT-PCRICL- 7O BEEBZOY T2147
(HAS1,HAS2, HAS3) ®m RNA %82 FE 8 L7, EP4EIR
By RIS EI T H B ONO-AE1-329 % 10 °M MIEEIZH VT,
MEFEFERIE L% BNA 2 L. sBIRNET 514 ~—
EFHWTEEEHS I E 70 HAST LV HASI ICEEEL T,
HAS 2 REOEEIMN L EMNIEERSN 7,

B. BFRE&TZA9 L HAS2 m RNA RIBENTLTEE L, ONO-
AE1-329, TGFb. PDGF-BB ®ZhFh#%. 10 °M, 10ng/
ml, 10ng/ml MEE TR L. HAS2 DHIR% RT-PCRIZH
WTEELe WThBHEEBEREMNICKBLEMS L 200
ONO-AE1-329 IC & BRI RER P TH 5720
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JETHIF L. HAS 2 D53 2 RT-PCRIZBWTER L 720
Wt KSR B I FE B & B S 72 A% ONO-
AEL-32912 X A8 RA R DRI TH 2 2 L3 biro72,

DLofERrs, e7va VEEEEMBROGT A =X
2L LT, EP4RM % 5 L CPKADEMEALAB I D, 2
MU & 5 HAS2 OEIRM i GARHED B 2 1) | i i
BHEHACBT e T v YEBGWMATEE S LS X A
=X LHHE SN2,

TRBCBTEIT7TIE 77— HTE2ATOHR

EPARIIE GE IV LA 2 BRI EL 2~ T, Gs
EHEOTEM L, BIUBIEHL T TV 79 —ED
WAL Z R CCAMPREAZTIER I T, 2O FmIHFE
3% PKARIBASHAS 2 OFRGARENT-& LTE 2 &t
bholze LA 2ICIMEHEMICIIZEOT T VEy 7
F—BH T I AL THEHLTVE, BAIZFEDT TV
W7 I—X¥H T4 THRIOT O RTHELBE R
7o HE 72Tz £ 2 TREM R RT-PCREX AV T,
EDOTTFINVEEY 75 —8}T ¥ A T HIME S
% BB b0 EME L7z,

RT-PCROMERA S, FEHAMILIIE 1 B L8R % kR
IRTOY T A TORHAPHBENTZ, ZohTIEE
CIZ2BIVHOEIHNP BB b olz, £2T
2BLU6MOENETNDOMEG ZHETT 57912, siRNA
DFFEEHNT, ZNEFNOTTFTNVEY 75 —¥Y)T %
4 TORBEREB IR o0 WTNOYT ¥ 4 FORIE
IZBWTHPGE 1 %4 L72cAMPEAREIZ B KT %
RL72e SO ERNSMYTF A4 T3, Wi db PGELH
BOTHIHET L2 RSN, 22 TINSHOY
TIATICE BT VO YREATIKELIEEZ A, 65!
P75 4 TORERICBW T 7 VT VEEEARIMET
A, 2W v LRI RIBIFIZIZZ D X 9 AT IX
ALNHEWT Ebho T,

SHIETT/ A NAE b BHENWT, 2R B LU6HIY T
FSATOMRKEREBI LA, 2By T4 7Dl
REFIZBWTZe 7ova YEREARE B L d o 72h5
67 4 TOMKEBIZ L o> T 7 a RS
FIWINT 5 2 Ebh oz, U EORERE2 S, M i
HIICR T 24 BOT T VBEY 75 —X¥ T84 7
OHTYH, 6875 4 FOREPARIEIC X e T e U
PEAICHE R RE 2 B2 L Tna 2 e EE S,

S 512283 X OF 6 BT EIRNY 2 J e 2 JH 7o SE B
53, TF/IA NI BT FVBY 7 5 —¥EAS
BEREZEOREN, TFoIV WY 75— REIRAEeEs
WCEoTHEOLNLZ ENbh ol ZOIEIZ, TF/ Y
ANAZRME) L, EHENLFELZHNE I LICX
D, eT7ha EEEAEERIMTE SR A RIS 5,

4. 2 &

e7a RIS E LRk A 2 D 2 &
BHHNTWED, ZORIFEIL T 0o TV,
Fa i3 L MEFEHMICE e 7 Vo v BEEA
\CIZEPARI B AT E B 2 8% 1372 L, EPAIC X B 7 7=V
B 75—Vt L e 7 v o VB ERE OIS
AN LC, e 7 v VEBEOEENLEAT A LR
720

INFTOERTHOLNIMRTHEHELEZONDZ L
. SIS ORTEAHIEAN > 7 F VR ENTIIE S LD D3,
53 5MEY T4 THEESINTZ L TH D, R
LNV CTIREPADV EH G EHZ KL, ZOTRIZH S
TTFoNVEEY 7 I—EDHS T 74 I LTIy 74
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DOHTH 2RO ARDPEPARIFLIC & o TEEIEEAH R S .,
e VBELEERES LI E Dol TRHD
MRPS, TV VBEADG T A=A LT, &
WAL L7 DY 75 4 TRB LTy 7 F IMEERDS
MBI THESE STV BT REMEDS LoD S 7z,

ML IS BOBEREITFIE L. ZOBRT T 74 71
BEBERETAZ ENMONT WS, ¥ 7 FIVEED B
WCBWTIE, BARoY 754 T2HENIERL. AL
I REREELYAL. TNENOYT I A THELR -
TBBER o TV B YA H S PGERIFIZ X B TV
O YEEEAICE L CRBEORENEZ 5N b, EP4,
TTFoNVEgEY 7 7—E6Rl, BIUe 7o VEEARE
2D ZFNZNDFRREMIZILAR L T 5 2 &b h o 7295,
ZFORBETERETIADNZZALNEIANHTH S, WHD 5
HREFY) VB EDAA T+ — )V NEAL R 2@ LT,
EDFTIA TEAVEG LTI R L EZ 5N b,
ZFD X ) EBEHI N 2o TR LRt B 5 6
YA VRPN ETH L EEZ N, 5HOM
AHMETH L. T2 SHOWERE, S, HEDOT 7=
VY 7 5 —EHT 5 4 7l $ 2GR ED, ¢
TVH YR ZHMER EICB A T v e VAR
IS T & B Rk AR STz, K ERHF R IR 51 %
HEOT, 5HEDL S BATIIBWTEHTE 200 %K
AT LUEIED L,
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Ishikawa Y: Chronic activation of the prostaglandin
receptor EP4 promotes hyaluronan-mediated
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Organisms are exposed to various stresses such as oxidative stress and other environmental stresses, resulting in the
diverse pathophysiological and pathological conditions with age. However, it is also known that low dose stress induces the
adaptive response, which exerts protective effects against a subsequent higher dose. Radiation adaptive response has been
widely observed in various biological systems. The protective responses are expected to bring anti-aging effects in dermal
cells. Thus, in order to find anti-aging factors involved in adaptive response, we try to explore the biomarkers of radiation
adaptive response in dermal cells, and lead to develop the protective agents against dermal aging. In the present study, we
examined radiation adaptive response in dermal fibroblast, and explored the low dose irradiation-responsive proteins using
proteomics on two-dimensional (2-D) PAGE. As a result, 0.1Gy pre-irradiation followed by 2-Gy challenging-irradiation
at 3-hr interval induced radiation adaptive response in dermal fibroblast. From proteomics analyses of protein profiles of
0.1Gy- or non-irradiated dermal fibroblast, some candidate proteins, which are responsible for radiation adaptive response,

were revealed.
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TWABH, WENEROF TR EELOIGERE - 7
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G952 ERHLNIZEINTLR, $k4 R E» SFH
ZEDTWEY, BUED & 2 AMALEE D 5\ IZMIE 2
FIERIT I RENA N AAKORSIIEAETH
0. BB UEREDETFT NV E R D L) BIEKL VO FHE
A PLARELTIZIEEAEHLRIZER TV RVD
HPEIRTH B, LA L. BILICX ZHMBLOEIKT & 20
2 S MCT 57201213, KL NVOBEEA b LRI
W) %L o 72 E LB TH Bo FRITHM I, SRR, Bl
BURR, BREGIG G E 7 Rk 2 2 RIS EAEE S 1B HRE
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THhh., FHELOH#EzZHIE L7E% 3 57201213,

TR R SRR O AR = BT X 2 BILE TV ORESEL
Z OB LEATRTHDEEZBND,
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Proteomic Research for Biomarker of
Adaptive Response to Ionizing and
Ultraviolet Radiation

Yuri Miura

Research Team for Functional Genomics,
Tokyo Metropolitan Institute of Gerontology
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R 7 A, S TIED 2 o THBBEREORIERI R % D
HTIE] EEREINTWVE, 2D, AFLABZED
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HTETHY, ZOMREIIHL REYTHRESITY
B0 BOSEIS IS B 5T B R T, DNA ISAIBE
W% L R4 Ry w7 BERmSnTwsY, La
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MEEOLD2ZD LI A ML ALKRE SO, itk
WEEE L EEL LD EETHLEEZONS,

Z CTABETIE, MR 2 v, AR T
PRSI X A~ D2 7 VX7 L XV TR L.
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2.1 EEHR

AlIE, & bR HSROMAMES M TH 5 TIG118 & H
W7z, Bl 10% FBS, 1% penicillin-streptomycin %z & €»
o-MEM % vy, 37C. 5% COz / 95 % air F THEFE L 725

2.2 XREs

X, XM E%6E (MBR-1505R2 : HZ A 7 14 )
AV, SR TR L2, KHERSIE. 55mm Al+
21mm Cud® 7 4 V¥ —%HWT, FEiK2mA, FEE
100kV. #E#0.01Gy/min TIT\W, 001Gy YL 720 72,
IS0 B E RO B o B IS E. 05mm Al + 0.1mm
Cud7 4 NVF—%HWT, FEiLOmA, &EEI50kV,
B A 0.16Gy/min THT\>, 2Gy M4 L7z BaGS L 2wl
Fafte O HEAE) & HRAGFREDSHRGS L T\ 2 e 7 12 SRS R
L7

2.3 MHEBREDDERER
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MR AR O 14, — 8 IR T2\ R O BN IS &2 4T
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%o ZI Ty H5HH L ORI & BN H
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A BB A ) (R RS B IS ) . (R = R
SHIE EINIRG A ) (GRS HR G BN IR N ) C©d %,
Milx, 22N o5 TR R & BB 217 - 72
%, 37C5%CO:HZPLAF T2 HM#E# L, 2 HixoM
Bz 7z,

2.4 Z—RUERAE

N % AR B & SRR 12200 (R R A 1
01Gy Bo 247 o 720 MO 3WERI B2 I HRGSHE, FENEGTRE &
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720 WELL 2T 505 5 7 28 7 BNy 7 7 — (85M
urea, 0.2% SDS, 2% Triton-X100, 3 % 2-mercaptoethanol,
2% Pharmalyte’ " % Ji\ Ty BICIIC & > 237 B & 41l

WML7e 7 U7 B ROLBRIKE & 7 07 4 — A RHTIE.
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method.html) "
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A MYy TV EERTAL TV FVLLER, SDS-PAGE
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KB) 7OV Yt L (SYPRO-Ruby). 7V A ¥ % F—
EHOWTHREMEZ Y AAH, FVEOTF4 7 7Ly v
T4 AT L —I#NT %47 - 72 (PDQuest, Bio-Rad) o JE N 4t
MR O D 15 & AR = FRATHBL O IKBE D AR v M2 < v
Fr T EE, BUPEEHT LY V87 ARy PR L7,

2.5 AUNVEDEE
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Biotech) # HH W CTHBEGIT 24TV, XRTF N AT 4 ¥
H—=T1) 5147 &Mz, Mscot i ¥ 4 + (Matrix
Science, London, UK, see http://www.matrixscience.com)
ZRHLT, ARy FOFZEELT- 720
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T8, BT RE SR LS 35\ AR T S I 25 0
X LMW Lz AR EILINE TR 5720121,
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TEEH) 122 W T 1Gy 2* 5 5Gy F THET L. BISIGE AT b
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BN % SHFRI RIS 2 2 L 1c X ). SBEMEEHC X
2 A B G R S A b 0 S A, B RHESERIIL I BT
BISISEABELZENW SR o7 (K1),

3.2 ZRTEBRKENIC L BHEHRESIGEETF O
Z TR, IS AFBIT B B 4T X A% B
L. a7+ 37 2 & o CIRIRGROB Y ¥ 752 B0
AT % 47 > 720 01Gy HRSH SR 2 1 M % X L, Al
Wy MCX DS 28y TR L s, SEAEL
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Chronic stress inhibits the recovery of permeability barrier function via induction of glucocorticoids as an end-product
of hypothalamic - Pituitary - Adrenal axis. In this study, we examined an effect of acute stress on the barrier function in
mice. Acute stress, which was induced by transfer of mice to a new cage and keeping them with a crowded condition for 12
hours, inhibited the recovery of barrier function after acute disruption by tape stripping. Chemical denervation by capsaicin
abolished the inhibitory effect of the stress. Intradermal administration of substance P, which is a candidate of stress mediator
in this system, inhibited the barrier recovery. These results suggest that acute stress inhibits the barrier recovery as well as

chronic stress via activation of peripheral nerve.
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AMVADT PE—HE M RICEREE G 2D LR LI

LISHRERT B0 FEERIICH 2 b L A D89 UG % B s LY,
BN TR REREE 2 PR T A 2 & A LA s Y
FER B % BT TV B, A ML A, BEEA ML RS
BAPEA ML ADH Y, B ML ATIEHPA axisliZ X D
FHE XN b glucocorticoids DT A 74 T —% — & LTHE
ML, N THREZEET L EShTwd Y, —h, &k
ANVADAF 4 T —%—, LTI, KRR EK T
HEDEEH SR TN B,

VAR, T4 id, Th2H A S A4 V258N ) 7HERE D 1Al
BEAETHILET, E512, 2% I OIS KRE
RREREE AL T, Th2Y A v AA v &FEL, KEANYT
FEREIERE B IR TA 2 2 2 HWAE L Tw b,

A, Feald, SR L ADE N THEREIC T T
RO L RN AR K F DB GO WTHRE L, €D XA
ZALD—EWPSPIC L 72D THET S,

2. % B&

2.1 ¥R
6 —1058#, M C57BL/6~ ™7 A, MEiEHINE KR~ ™
Z (WBB6F1-W/Wv) % 72,

2.2 RRE/NYDT7REEERREDIRE
5 HEIZHIE L EH R E 24 - 5D T —F A MY v
Y7 2AT, BEN) THRBEZ B L, £ ORISR %

« Effect of psychological stress and
neuropeptides on cutaneous permeability
barrier function

Kazumoto Katagiri*l' ® Yutaka Hatano',
Rieko Kurahashi'

Department of Dermatology, Faculty of
Medicine, Oita University!

Department of Dermatology, Dokkyo
Medical University Koshigaya Hosipital®

P =9

TR RS (TEWL) Z $8 BRI B2 23 ) 7 B g Il 15 =%
& LCEFHli L 720 TEWL 1& Tewameter® TM210, Courage
& Khazawa, Germany) # H\WTHIE L72. 2N 7
TEWL 50 — 70 g/m*/h % HZ P L. 73U 7 BB A,
M, 3WEMEZ. 6 KM HEO TEWL 2 & L7z,
HRE2 LT O )73 TRl L, Barrier recovery (%) & L
THALLA 1 — O THEIE3R RS L <13 6 K
D TEWL =3 7HSEE R O TEWL) / (N 7 HEE
O TEWL —/\) 7HHEEA] O TEWL) .

2.3 ARMLZR&T

PEICHEL. SN TV A HIETHAH L W r—I OB AL
WEFAERBEICE LA ML AAMZITo72Y, WH 4L
r—YTHBETAHI, HLwr—II1I28ILFo AN, KH
23 7 KRR Il 45 RE o B A AT 12 R R 0 M B R BE AT & AT
o770 MEBBESHEICH LW —JICB L, 408/ 7 —
VCRHBLTWVWAYY A% AW,

2.4 1REERVBRMREE

A b VAR & 2T 5 2R T A 2 v (50 mg/
kg, 2 AM) 2R FHE Lz, EBRRTHIC, v~ 7 2AHA
WHTHA RN L. BAEROA IS X ) Bkt
FEFR L 720

2.5 Th2 ¥4 bh41 o hifFEDOES
FERG N T REE 3040 RIS, TL-4, IL-13 0 Al Hifk (%
833 ng in 50 ul/site, R&D Systems) % FZPTES L 72,

2.6 ARLAXATF4I—2—D5
APVAATFT4 ==L LTHILNTWS, T R%
~ AP (100 nmol/site, 75 FWFFEHT) & corticotropin-
releasing factor (CRF:0.05ml of 10uM, Sigma) % &J§ /3
D TREEE R NS L. BN TRRREO M E A
DB Bl L7 CRF OREGEFi 072912, Evan blue
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3. # X

3.1 EMAPLRICEBEENY 7HEREREE
A ML AAMIIZE Y, SEEME (Fig. 1) B L 6K #£
DRZE N TEEBED EAFEE S 7z,

3.2 MREERVRRMEEICKZIEMANLRICLBKEE/NY
7i%eeEEFEE DML
BRI R S S N A ClE, AR ML RIS
X BN TR MERE ESBISE SN b o T T
EH~ Y AL AT, HE N 7HREREMEE S hTw
72 (Fig. 1)o

3.3 Th2 ¥4 bHA o hiMFDRE
Th2H 4 N H A4 > HFIFRD N ) 7 138 30 501 O ¥ 5-
XD, 2R ML AKX BRE N 7 BRRE R R S

Brrier recovery (%)

N
LE &
s &
°c o

(<) (&)

control denervation

Fig. 1 Acute stress inhibits the recovery of barrier function via
activation of peripheral nerves.
Stress was induced by transfer of mice to a new cage and
keeping them with a crowded condition for 12 h. Denervation
was achieved by systemic administration of capsaicin 14
days before barrier disruption and abolished the inhibitory
effect of the stress on barrier recovery. Data was subjected to
analysis by Student’s t-test. *P<0.05
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Fig. 3 Intradermal administration of substance P inhibited the
recovery of barrier function via induction of Th2 cytokine.

EhTNICHE SN LB H > 7225,
X% 2> 72 (Fig. 2),
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3.4 APLAAT4I—H—ICKBEBE/NY 7H#EERIE

EE

hTAY APOERNEGIZE )., 3WERA. 6 W%
DIZEN) THBEEERE EAGEE S, Th2y A M A ¥
OPHIFAROFI ST, £ OREIZRIE X 7228 (Fig. 3).
CREF O 5132 BN ) 7T HEE IS B %2 RIZ S e d o
72 (Fig. 4)o CRF O #%#E % 5FAli 3 % 729 1247 - 72 Evans
blue DJgHFEETIE, CREEGICL DV BEE LT OWH
2% 0. CREGHERERICVEM Ly AR5 o i Ji0ky 20 &
ZFEL, MEEBEZITELTWS I EPMER SN,

3.5 EBEHEXIETIATDYTAZICAPICLDRE
BNY7HEEERIENDZE

A R~ 7 A TIZY T AZ Y APIZX B EHN)
7 FERE IR L E R RSB S N 2o T2

P<0.02 P<0.01
P=0.12
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control Ab neutralizing Ab
to IL-4 and IL-13
Fig. 2 Pretreatment with neutralizing antibodies to Th2
cytokine did not fully abolish the inhibitory effect of the stress
on barrier recovery.
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Fig. 4 Intradermal administration of corticotropin-releasing
factor (CRF) did not affect the recovery of barrier function.
NS: not significant
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LCW7z2s, Th2H% A4 b4 ¥ OF PR ZE H 7240
FEBHEREI O, TOEBRHINEDOTHL bR
oo HL, S HOWETIE, 12B O 2 ML 2 EMEE
WCHRPUAE G LTBY. A ML RAAMIZBIT S Th2
A MHA OB IEMEICHEET 121 B R
SR ETHILEND LD DL DbN D,

—Ji. ARLVARAT 4 T— % —DEEREEERF L2
LA, BT AF APIZIENY T EERERIE R ) s B
505 CREICIEZDORIENENZ EDVHL D E %5 72,
YT R 2 AP ORI AKAE L, Th2H 4 + 7
A ¥ ORRAPUETHIE X 720 CRF 280 i 5 B o Jd Bk
EHETHLIEBMSNTHB Y, Evans blue® W\ T
CREDOKEREZ#MFE L 72 & 2 A, CREDSHERNICHEREL TW»
HIENHELNE R ST, ZNHIE, APLAATFT 4 T—
5 — ORI X o TEMHIBA~OIEH 2387 5 2 & &R
T HIFFITHRECRHERTH 5,

FADPHNTZ 12 B OBERZEICL S5 A ML RIF, #E
Fo KIS T HERENIERE E 2 T 5 720w s
Jiid QAWERIA S 14 H ) >3 & ¥ 5 L I 134
WHDOD, WEA ML AL ED XD LB THLEENS
SPEA P VAEFERLRY, BEA MLV ADOERLZINT
Wb, LA L, 2, BEZ L A2 & B glucocorticoids
I OAE 358 iR R -7 N a5 ¢ R (R N B¢
Ao REEME DS 5. BYEA ML A TIEEMMEES S
YT AY 2 APHHH S, hair cycle e &N EE KT
T EPWESNTODLRY, F N THREANRIT T
BIIAHTH o720 SR BEA ML RICBITZEEN
V) 7 RERERE IS BT B KA MR R T o%E R L2 S
ML T BERH L, 3T A% APIIFIERCTRIES

B S ZEbHMONTHE Y, BN 7 HRAE NI R
DFHBREEZGDEDL L, T PR ERBROER
BRI ThoH LN,

(References)

1) Saint-Mezard P, Chavagnac C, Bosset S et al, :
Psychological stress exerts an adjuvant effect on skin
dendritic cell functions in vivo, J. Immunol., 171, 4073-
4080, 2003.

2) Denda M, Tsuchiya T, Elias PM et al, : Stress alters
cutaneous permeability barrier homeostasis, Am. J.
Physiol. Regul. Integr. Comp. Physiol., 278, R367-372,
2000.

3) Choi EH, Brown BE, Crumrine D et al, : Mechanisms
by which psychologic stress alters cutaneous
permeability barrier homeostasis and stratum corneum
integrity, J. Invest. Dermatol., 124, 587-595, 2005.

4) Choi EH, Demerjian M, Crumrine D et al, :
Glucocorticoid blockade reverses psychological stress-
induced abnormalities in epidermal structure and
function, Am. J. Physiol. Regul. Integr. Comp. Physiol.,
291, R1657-1662, 2006.

5) Kawana S, Liang Z, Nagano M et al, : Role of
substance P in stress-derived degranulation of dermal
mast cells in mice, J. Dermatol. Sci., 42, 47-54, 2006.

6) Katayama M, Aoki E, Suzuki H et al, : Foot shock
stress prolongs the telogen stage of the spontaneous
hair cycle in a non-depilated mouse model, Exp.
Dermatol,, 16, 553-560, 2007.

7) Kurahashi R, Hatano Y, and Katagiri K, : IL-4
suppresses the recovery of cutaneous permeability
barrier functions in vivo, J. Invest. Dermatol,, 128, 1329-
1331, 2008.

8) Garg A, Chren MM, Sands LP et al, : Psychological
stress perturbs epidermal permeability barrier
homeostasis: implications for the pathogenesis of
stress-associated skin disorders, Arch. Dermatol., 137,
53-59, 2001.

9) Denda M, Tsuchiya T, Hosoi ] et al, : Immobilization-
induced and crowded environment-induced stress
delay barrier recovery in murine skin, Br. J. Dermatol.,
138, 780-785, 1998.

—102 —



5 37 8oy i S Io I L7230 L OB G e 1508 D Bl

PRl PNE VNG SUAV B S 8 e g P PR s e N R e PR e ALy

WP BE

Cathepsin E is an endolysosomal aspartic proteinase predominantly expressed in immune related cells. In our previous study,
cathepsin E-deficient mice displayed atopic dermatitis. In addition, macrophages derived from cathepsin E-deficient mice showed
an accumulation of the lysosomal membrane sialoglycoproteins, LAMP-1 and LAMP-2, and, consequently, an elevation in
lysosomal pH. However, the molecular mechanism by which cathepsin E deficiency causes atopic dermatitis remains unclear. In
this report, we demonstrate that cathepsin E-deficient macrophages showed an increased reactive oxygen species production and
up-regulation of oxidized peroxiredoxin-6, but decreased antioxidant glutathione. Moreover, cathepsin E-deficient macrophages
displayed higher sensitivity to cell death by oxidative stress treated with H-O2 and paraquat. Higher-sensitivity of cathepsin
E-deficient macrophages to infection with Staphylococcus aureus was observed. These results indicate that cathepsin E deficiency
causes increased oxidative stress, suggesting that these abnormalities in cathepsin E-deficient cells are presumably involved in the

abnormal host defense of these mice.

1. #&

7 MM ROERRIIELABMLTETEBY, B
REZIZBOWTEREKE VS THHS TlE RV, 20014
B L O20024E 12T b 2R A B OFAE TR, A
DFEIZ1L% DT PE—HEERICEREL TS E#HiE S
N7z LALAD S, FHRBITEENER & BB ER A
BB 5720, BFAHIZALZRL G oTWE
WONBIRTH S,

Faix, BRIZH 7 NE—EEREOBEICI IO T T
— ¥ (¥ VSRR THENT TV VED. T b
VP RS IS S LTw e Lz ay
7 Y EEEWHIICAEST AT AT VBT T T —
PO—HTH Y. YR B H F R 7 s
BICHEET D A WEHTF TV VED ) v 27T bR
AL 72 ZA, SOOI ANT ¥ —VERRE S BE
KEBLE, $2bb, BloREfTHA#RY KL, M.
SR, WIS T DY - RARERE 25 X )2k B,
RPRR S I ERT Tl REOME & B2 TR~ Oz
BAFED HMNTze & 5T, MUIEFMENTC b SRR I E
&S IgE MAEASRRD BTz,

COHT AN ALNERAT L7201, T2 IZEHERS
IOAF TV VED ) v Ty by ARk O T 7
— VR Mo CHEMT 2 {To/ b 2Ah, YUY V=LY v
NOBDERIRE > T HERMLE" ", S50k

il

Development of a novel therapeutic
application for allergic skin diseases
using intracellular proteases
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To investigate the role of platelets in the process of sensitization of allergic contact dermatitis, we first examined
that hapten stimulates CD40 ligand release from platelets in vitro. When platelets obtained from healthy volunteers were
stimulated with a representative hapten, DNCB and one of danger signals, ATP, they significantly released CD40L in a
dose-dependent fashion. Next, we examined using DNA microarray how ATP, which is released from platelets by various
stimuli, e.g., thrombin, collagen, von Willebrandfactor, ADP, vasopressin, platelet-activating factor, and Ca* ionophores
affects immune response by keratinocytes. We identified several immune-related genes whose expression is augmented
in ATP-stimulated human keratinocytes by DNA microarray. The statistical analysis of the microarray data revealed that,
besides IL-6, the expression of several novel genes such as IL-20, CXCL1-3, and ATF3 was significantly augmented
in ATP-stimulated keratinocytes. These data were validated by quantitative real-time RT-PCR. We also confirmed the
augmented production of IL-6, IL-20, CXCL1 by ELISA and that of ATF3 by Western blotting. These studies characterized
(1) production of IL-6 and IL-20, (2) chemotaxis for neutrophils via CXCL1-3, and (3) ATF3 activation as possible roles
of ATP-stimulated keratinocytes. Finally, we demonstrated the presence of extracellular ATP in the sensitization phase of
allergic contact dermatitis in vivo by using agarose beads coupled with lucifearase. These studies suggest that platelets may
play a crucial role in sensitization of allergic contact dermatitis and that platelets may surrogate the role of irritant dermatitis

in sensitization.
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Analysis of a possible role of platelets.
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Mini kit (Qiagen, Santa Clarita, CA) Z W TiTo 72, #
FEFIHIZOWTIE A== ot e h/7a Fa—ni
HE HHH L 72 Total RNA X OD2601C & s Lize F 7z,
Total RNA IZRNA6000 Nano Kit 335 O Agilent 2100 bioanalyzer
(Agilent Technologies, Santa Clara, CA) & T, #ijE
7 5 ONIZRNA Integrity Number (RIN) Ol %17 - 72,

5) DNAY//O7 L1 &
DNARAZ7u7 L d—@EeHwe, UToxL)i

115720 B, DNA®A 707 L AIZHWw5 Total RNA
. 2y ba— v FZIEATP (100 M) il #1 EE R o
DORMMA L7, F72. filiit - K8 L 72 Total RNA % H
W72 AR cDNA 4B X O°Cyanine-3 (Cy3) ik cRNA
£ 121% Cyanine-3 using Quick Kit (Agilent Technologies)
M L72c DNAY A 2707 LA IEEICO-E )< A
217 L4 A5 4 F(44K Whole Human Genome*; Agilent
technologies) Z HH\W T4 o720 T 72, 7T — % OEN I
GeneSpring GX 7.3.1 (Agilent technologies) % H\v>TH7wy,
SRR DY AR IZ, Gene Ontology (http://
www.geneontology.org/) % 72,

6) F& RT-PCR

DNA~ A4 7 a7 L4 OfRIE. &M real-time PCRIZ
LD REREL 720

DTIHHALEEE T T4 ~—B X TagMan probe %
e IS

—RRUBERBREFDE VEMEBXETIVOMER

Specific primers used for the quantitative RT-PCR

Transcript Forward primer Reverse primer
IL-6 5-GGTACATCCTCGACGGCATC-3' 5'-GCCTCTTTGCTGCTTTCACAC-3'
IL-20 5'-TTCTGCAATGGATGGAGGAG-3' 5'-TGAAGACTGGAGCTCTTGACCTCG-3'

CXCL1 5'-AAGGAGGCCCTGCCCTTATAG-3' 5'-ATTAGGCACAATCCAGGTGGC-3'
CXCL2 5-GGTTTGCAGATATTCTCTAGTCATTTG-3|5-TGGATTCCTCAGCCTCTATCAC-3'
CXCL3 5'-ATTATCTCACATTATGTGTTCAAC-3' 5'-ATTAAACAAGGCATTATGCCC-3'
ATF3 5-GGAAGAGCTGAGGTTTGCCA-3' 5-TGACTGATTCCAGCGCAGAG-3'
GAPDH _ |5-GAAGGTGAAGGTCGGAGTC-3' 5'-GAAGATGGTGATGGGATTTC-3'

TaqMan probes used for the quantitative RT-PCR

Transcript
IL-6

TagMan probe
5'-(FAM)-CAGCCCTGAGAAAGGAGACATGTAACAAGA-(TAMRA)-3'
1L-20 5'-( )-AATAGGAGGAAAGTGATGCTGCTGCTAAGA-(TAMRA)-3'
CXCL1 5'-( )-ACAGAAGAGGAAAGAGAGACACAGCTGCA-(TAMRA)-3'
CXCL2 5'-(FAM)-TCTTCGTGATGACATATCACATGTCAGCCA-(TAMRA)-3'

5-(FAM)-
5-(FAM)-
5-(FAM)-

CXCL3 GCTGAAGTTTCCCTTAGACATTTTATGTCT-(TAMRA)-3'
ATF3
GAPDH

FAM)-AGAACAAGCACCTCTGCCACCGGA-(TAMRA)-3
FAM)-TGGCAAATTCCATGGCACCGTCA-(TAMRA)-3'

7) ELISA

W EiEh oY A4 A A roER L6, IL208 X
CXCL1) 1%, #ili® ELISA kit 2 T X — 4 — 2 5t 5
SNz ba— Vil oExfTo 72,

8) ALNVHERAMEII ATy MEHR
NHEKs % 1 mM 739 27 A& (Wako Pure Chemical
Industries, Osaka, Japan) % % t»7Kk# phosphate buffered
saline (PBS) T ke, Mg & L (05 M Tris-
HCl pH6.8). 10% SDS, 20% 7V tu—), 1x 7as5
7—=%¥A4 e ¥y —7% 275 )V (Complete, Mini; Roche,
Basel, Switzerland), 02% 72 E7 ./ — V7 )V —) %
WML, 227 LA S—= 12 CTHilis 2 W iEib L 7z. & ok,
BCA protein assay (Thermo Scientific, Rockford, IL) %
HwTsronrsagegm Lz, LY Y728 %10
-20% RV 77 ) VT I FFNV (ATTO, Tokyo, Japan)
W2 TikE) L. &KIZ. polyvinylidene difluoride (PVDF)
IZHEH L 72, Western blotting 1Z. — X $T 44 12 phospho-
tyr705-STAT3 antibody. total STAT3 antibody (Cell
Signaling Technology). Anti-ATF3 (ATLAS,
Stockholm, Sweden). 3 & 0" Anti-B-Actin (mouse) (Sigma-
Aldrich) &, 2 RPHARIZ Antirabbit IgG, HRPlinked Antibody
¥ 7213 Anti-mouse HRP-linked Antibody (Cell Signaling
Technology) % H V25 12 LumiGLO® chemiluminescent
reagent (Cell Signaling Technology) % Il 2 TIb225612
TH L7z

9) HREtEERT

DNARA 7 a7 LA 2B KEBRTHONIZT— 513,
mean*SEM. TH L7z F7o. ZHBOMEHENIZED
< Z5%. Student's ttest (M) [ZXk o> THRE L. =
BEEILLE. T2 b b LRI BIT 2 EHRITIC BT AR
X, Dunnet’ s multiple comparison test {2 & o THE L7z,
F72. P<OOSIIREI#MICABETH L LR LT,
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10) in vivo ATP imaging

M E 72 ATP % in vivo THEE$ 5 HIY T,
M7z HlZEluc vy 729 —¥w 7 ha— A ZEMALL 72
C— X% L7z SNEDHOLDPLONY 7272 V%
JEWERNH G- L7z~ 7 AR TFICI G4 5 2 &1 & ) #5507
R P AE 9 5 ATP # IVIS 100 (Zenogen) % H W T
imaging 5% Z EDUHEE 7o 72,

3. BREBE

1) IM/\iiRh 5D CDAOL DR

M/ 2 1 x10%/mlic %8 L. 2 i 10uM, 30uM,
100uM ® DNCB. 100uM, 300uM, 1000uM @ NiCl,.
100uM, 300uM, 1000uM @ ATP % fil 2 °C 24 W5 [ 45 2% L.
R 78 iR o CDAOL O fFAE % ELISA IS T L 720 20
i, M1 X9 IZDNCB & ATP R 3B T A

D A F o B & el U CTHH 5 A2 B 7% CDA0L D i A%
RO SNTz,

CDA0LIZ & & #BHIRMIE O iG AL, TL-12 0 AR RN &
T MBS 1 D BERAN R & £ > Tl 1 Bl i 5 D E
CEEAREZ R LTWSL I eSS,

2) DNAY17O7L 1 %R /- ATP I8 NHEKSs (2

BT BICFEENREN

KAz, MIBasE ATP O F % 56912 B1F 2 B o % H
e L. ATP (100uM) T 1 FRefI#. F 723 Ru
DONHEKsIZBIFH5DNA~Y A 7 a7 L A BN 2475 72,
B, EBEBORD SN RIET O AAaid, K212
RLIZA N T T V=TT 57

F9, [ U%EERZ 3m#: 0 K LiTv . mRNA JH &0
W ASFALTRRE & Hoige U C 205 LB L 7258 457 336 11

35 CD40Ligand

25

20

15

10

1000urd
=1
Experiment 1

Experiment 2,

Experiment 3

ATP 2-fold up-regulated
common genes

10un 3ty

|

100 W000um 1000unt

ATE nom tregted

INT T ATP R/ iR H S ) CD40L DELH

ATP 2-fold up-regulated genes
336 genes

ATP 2-fold up-regulated genes
(P<0.05, 67 genes)

e

35

2 ATP 432 NHEKs CZEE T 2 &z FORE7/INII XL
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PR L 720 I, T 6123 L TPaired Student's
ttest X ATV A EZE (P<0.05) DED 5 N7z #E s 1 6718
eI L7z —F. 3MOERETIINE L CRLAHED
2REDL EFEBAIN L - B iR 4RI L, Sho &k
D6THDH B, LET2EMEFBELAM L7, 3EW
FTROFEBRIZBWTH 2L LRI, hohEE
(P<0.05) OB BN/ AEFS DL T A + % Table
e F &L, TNH3BMOMEETITD X, Gene
Ontology (GO) ¥— % ~X— 2 (http://www.geneontology.
org/) #HWT, BIETOHEEZ L. £GO term 12
BWTEE SN 7285 11X, Fischer's exact testlZ & %
WREMRIT 247 o THEE (P<0.05) oD SN b D, §
bbb, %GO term 5 S N @A T HEOFAEDHIA
Tl EHrahizbn s Lz,

Z OFESE, inflammatory response (GO: 6954), immune
response (GO: 6955) B X UFdefense response (GO: 6952)

—RRUBERBREFDE VEMEBXETIVOMER

&, RIFEINKICHEG T2 EETASATPHIC L Y BA.
FTHIEMHIILA (R2). ZEPD 2. ThHDGO
termICEFINLHEET L LT BICHREDH 5 IL-6% 1
L @ # 72 \CIL-20. CXCLI. CXCL2. CXCL3,
GTP binding protein overexpressed in skeletal muscle
(GEM). 725 2 Vifos FBJ murine osteosarcoma viral oncogene
homologue (V-fos) 72 & ORIEISENR T EINL 2 &
ZRIMLA (£3),

512, g &7 35 D= T HEDHZ, cAMP response
element binding protein (CREB) /ATF7 7 3 V) —I2)&
35 ATF3N RO bz, AB{EF 1L, Table 2128V T
13 GO: 50794, 50789, 31323, 19219, 635012 & £ 1. I
IR HERE 2 T AEEIEERFO—D>TH Y, A M LRI
IBELTHESND 2 EDURLMONTVS 7, 20074,
Gilchrist 5 ¥ 12 X % ¥ 2 7 A AW 2RI T % o 72 fRAT 12
0. KGR T TollbkZ 45k 4 (TLR4) %4 L TI&

1 ATPRIBREMIETESH L 12&=TYX b

Description Gene Symbol ~ Genbank —Ratio P -value
Average
Nuclear receptor subfamily 4A3 NR4A3 NM 173198 52.440 0.01
Nuclear receptor subfamily 4A1 NR4A1 NM 002135 49.328 0.00377
Interleukin 6 (interferon, beta 2) 1IL6 NM_ 000600 31.527 0.00293
Nuclear receptor subfamily 4A2 NR4A2 NM_006186 18.561 0.0107
FBJ murine osteosarcoma viral oncogene homolog B FOSB NM_006732 14.454 0.0224
Activating transcription factor 3 ATF3 NM_004024 12.071 0.00327
Dual specificity phosphatase 1 DUSP1 NM 004417 10.902 0.00168
BG950086 BG950086 6.941 0.0125
Chemokine (C-X-C motif) ligand 3 CXCL3 NM_002090 5.880 0.0094
Regulator of G-protein signalling 2, 24kDa RGS2 NM_002923 5.395 0.00537
V-fos FBJ murine osteosarcoma viral oncogene homolog  FOS NM 005252 4.709 0.0308
CDNA clone IMAGE:4689481 BC022398 BC022398 4.679 0.00173
Forkhead box Al FOXA1 NM_004496 4.664 0.0199
Interleukin 20 120 NM_018724 4.656 0.0472
Serum/glucocorticoid regulated kinase SGK NM_005627 4.557 0.0403
Mitogen-activated protein kinase kinase kinase 8 MAP3K8 NM_ 005204 4.511 0.000538
Chemokine (C-X-C motif) ligand 2 CXCL2 NM_002089 4.481 0.00044
SNF1-like kinase SNF1LK NM_173354 4.072 0.0435
Neural precursor cell expressed NEDD9 NM_006403 3.495 0.00124
Hypothetical gene LOC400573 BC063383 3.296 0.000304
Cbp/p300-interacting transactivator CITED2 NM_006079 3.111 8.54E-05
CDNA clone IMAGE:4557810 AK131023 AK131023 3.030 0.00114
Hyaluronan and proteoglycan link protein 4 HAPLN4 NM_023002 3.024 0.0123
Chemokine (C-X-C motif) ligand 1 CXCLI1 NM_001511 2.944 0.00492
ATG9 autophagy related 9 homolog B NOS3AS NM_ 173681 2.857 0.0103
TSC22 domain family, member 1 TSC22D1 NM_183422 2.799 0.000213
keratin pseudogene LOC339240 NR 001443 2.782 0.0127
Endothelin 1 EDNI1 NM_001955 2.712 2.31E-07
AF079535 3-phosphoinositide dependent protein kinase-1 THC2338704 2.662 0.0126
QILO015 (Q9L015) KHG/KDPG aldolase THC2376764 2.498 0.0409
GTP binding protein overexpressed in skeletal muscle GEM NM 005261 2.475 0.00141
Unknown 2.463 0.000133
Rho family GTPase 3 RND3 NM_005168 2.453 0.00319
Unknown 2372 0.0437
Mov1011, Moloney leukemia virus 10-like 1 MOVI0LI NM 018995 2.351 0.0495
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+£2 ATP RIBFTRLMIZ THRIBIEE L /85T D Gene Ontology B2

Genes in the

GO term Category p -value
GO:7582: physiological process 22 0.040000
GO:50794: regulation of cellular process 16 0.000030
GO:50789: regulation of biological process 16 0.000086
GO:51244: regulation of cellular physiological process 15 0.000059
GO:50791: regulation of physiological process 15 0.000094
GO:7165: signal transduction 14 0.000040
GO:7154: cell communication 14 0.000533
GO0:31323: regulation of cellular metabolism 12 0.000211
GO0:19222: regulation of metabolism 12 0.000297
GO:7275: development 11 0.000489
GO:6950: response to stress 10 0.000002
GO:50896: response to stimulus 10 0.000986
GO:7166: cell surface receptor linked signal transduction 9 0.000115
GO0:19219: regulation of nucleobase 9 0.008960
GO:50874: organismal physiological process 8 0.009560
GO:6355: regulation of transcription, DNA-dependent 8 0.017800
GO:6351: transcription, DNA-dependent 8 0.020400
G0:45449: regulation of transcription 8 0.025400
G0:6350: transcription 8 0.031800
GO0:9613: response to pest, pathogen or parasite 7 0.000004
G0:43207: response to external biotic stimulus 7 0.000007
GO0:9605: response to external stimulus 7 0.000098
GO0:6955: immune response 7 0.000210
GO0:6952: defense response 7 0.000373
GO:9607: response to biotic stimulus 7 0.000475
GO:7242: intracellular signaling cascade 7 0.003300
G0:43412: biopolymer modification 7 0.022000
GO0:6954: inflammatory response 6 0.000001
GO:9611: response to wounding 6 0.000038
GO:7186: G-protein coupled receptor protein signaling pathway 6 0.000509
GO:7049: cell cycle 6 0.001910
GO:6793: phosphorus metabolism 6 0.002740
GO:6796: phosphate metabolism 6 0.002740
G0:48523: negative regulation of cellular process 6 0.004290
GO0:48519: negative regulation of biological process 6 0.006230
&3 ATP ##H NHEKs CHEALICHEIRAIEM L /- R EEEEET
L Gene Ratio
Description Symbol Genbank Expl Exp2 Exp3 Average p -value
Interleukin 6 IL6 NM_000600 28.128  24.105 46218  31.527  0.00293
Activating transcription factor 3 ATF3 NM_004024  15.966  12.907 8.534 12.071  0.00327
Chemokine (C-X-C motif) ligand 3 CXCL3  NM_002090 3811  7.122  7.491 5880 0.0094
V-fos FBJ murine osteosarcoma viral oncogene FOS NM_005252 6.325 2.574 6.416 4.709 0.0308
Interleukin 20 1L.20 NM_018724  3.005  3.505  9.585 4656  0.0472
Chemokine (C-X-C motif) ligand 2 CXCL2 ~ NM_002089  3.637  4.646 5324 4481  0.019%4
Chemokine (C-X-C motif) ligand 1 CXCL1 ~ NM_ 001511 2249 3246  3.497 2944  0.00492
GTP binding protein GEM NM_ 005261 2496 2964 2050 2475  0.00141

(ohara H, et al. J. Dermatol. Sci., 58:143-151, 2010)
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L L vy 2w 07 7 —YI2BWT, Rel (NF-«B
ORI ) L IIZIL6B X O IL-12p40 D 7 1 & — ¥ — 4
BICHAETAZEICXY, TASOEEEZWHIT S L8
OIS Nz TOWELK, TLR 24 L 2 0BG E
K3 5 ATF3OREREMAT AR L. ARG K12 TLR
AL IEREICB W THORMN T & LTRE) &
F BEVEIDRVE DI TETWA Y, FEzMll
IZIZTLR2B L S TLRADFEH L TH Y "7, AZikh%
WL72H A DAL R EBAA Y OFEAZ ERBE S
CBWTEELRZZREZHSTWA D EELAL, 2b
DT EnH, ATF3E. REMILICHEIT2 TLRAZ AT %
T F VKT L CRBRICHEREST A 2 L3R S 7720,
LStk KGR T2 REIRERTO—2 L LTk 2L &
L7z

F 7z, SEATPHIBIC X D #r 7z ISR B A S 7
IL-201&. mRNA LNV TREFRAE IR L XV THBLL
TWAHIZENH-TBY, TOREL L TIL-20 ZBH %
BEEZb T AV 2=y 7wy AL, BRI O BRI
Iy, MAEBKAOD) BICHICEL R EOBED S, BH
DILRETEHE R € DOMEFFICEE R EH Z > TV 5 2 L5
OhEhoTwad Y, 720 A4 AL VIFTNF-ok
EOREEIZ X D IBINEOEIR, X HITIXIL6 & FEEICT
a3 v FF— ¥ Th5]Janus kinase (JAK) 24 L 72
STAT3D ) YEALIZ L b KA L. BIG GRS
EOEEWMEFFICEBRL Vb D EZ L B W, —
Ji. CXCL1. CXCL23$ & ’FCXCL3 Iz T Z N H ML Ek D

HEEHEZELTED . MR ESLIENREE 5
LEEESNS, MO AMERE, MIFmICFEB T 5 5
7THEEG S v 87 M Z R TH B CXCR2EH LT
rENA VEAIMICES ) MENEHREICES T 5,
WA, MAE B O 258 0 $ki). AN &lEE L7z
Py BRIGEMMICHEL CTHIURZRET LI LITLD,
BRI R IR B IS R #H 2 Bz 61T, M
PR MINLLC S CXCR2AHEHL THB Y, AZHEAEKZA L
M FEDHE SR TWDE P —F, GEME Vifosi3th
EIRERTIZHEEINTVwE00, Ihbidfciy s
FIRZICG- LTBY . 2RI % O E 3
L7z, AWRICBIT B RE LT ITbRnI &
& L7 MME® X )2, 4, IL6, IL-20, CXCLI.
CXCL2, CXCL3B X UFATF3IZ#EH L. W2 #d 5
el

2) DNAY1707L 1D mRNA LT 22 /1N7

L NIV TOIREE

KIS, FAESNATPICE Vs X5 [L-6. IL-20.
CXCL1. CXCL2. CXCL33 X NATF3®» mRNA J§81%8
B % TagMan probe & H\W 7228 RT-PCREIC X W iR L
720 Fl2. ZOBRICEHOBRRELIZOVWTOME 2 INZ
720 7B ATP (100 uM) F#H 0, 05, 1. 15, 2, 3. 6.
12, 24FEMICB1F 5 mRNADORBZMA L2 25, W
FTNORIEISENTH ATPHIB0 S HRICBWTHEILSE
HFEINz, SOOI 1T RBHRICRRE 2D, 2K

704 7.0 6.0+
k' IL-6 e IL-20 = CXCL1
604 6.0 5.0
w
504 §* "0'* 4.04
40 4.04 a0
_‘é“ 30 3.0
B 20 20 204
S 104 1.0 1.0+
% 2 6 12 18 24 2 5] 12 18 24 2 G 12 18 24
‘Q Time (hours) Time (hours) Time (hours)
)
< 124 10+ 16
E CXCcL2 CXCL3 TalrEr ATF3
[S 104 Benr
o 124
> 81 104
= e 6
S e 8
o
o 4 LR 54 *
4-
2
2 2
] T T T T u T T T 0 —T T T T T —T T T T 0 T T T T T T T T T T T T
2 6 12 18 24 0 2 6 12 18 24 2 6 12 18 24
Time (hours) Time (hours) Time (hours)

3 DNA ¥4 707 L1 BkERD quantitative real-time RT-PCR (Z & 2 #&EE
NHEKs were treated with 100uM of ATP for different time periods. Total RNA was extracted at the indicated times and IL-6, IL-
20, CXCL1, CXCL2, CXCL3 and ATF3 mRNA were examined by quantitative real-time RT-PCR. The mRNA expression by ATP-
stimulated NHEKs was normalized using that of GAPDH. The ratio was demonstrated by the normalized mRNA expression by
ATP-stimulated NHEKSs divided by that of control cells (time 0). The data represent the mean=®S.E.M. (n=3). *P<0.05, **P<0.01,
***P<0.001 indicate a statistically significant difference in comparison to cells that were time O.
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1% LIRS (X [ o 1o b - CiEg L7z (I 3) 0 AkRaT
Wi, DNARA 2707 LA OFEZEMNTLLDE R
572

FIREIC, & 27827 LAV TORGEED A7z X4 1255
R L72A% IL-63 X OFIL-20 12 35\ C s B ARAE 1 70 0 2E
DICHED RO S ze & 512, TL-201F ATP Hl 314 6 i
VIR EA S B DIxt Ly TIL-6 13 1R ) DLRR: 12 2E 2538
DO, RO CTEASNRLZENHLNE R -7 (X
4A,B)o F72. CXCLUIEARMITEIZ BT H REMARAEH
BREEDFRD S, ATPHIIAIC X %2 mRNA OFFEICH B
BT ZOREAICBWTHELRZIBRD SN -7 (X
4C)o

T2, T8 —RELWVA, INSHDF X A
&, ATPOFEIKAE LTz,

FlEfEE. ATPRIBARIHILET 5 Z LB WDTH S
MERSIZATFID 7 37 L XVIZBITHEHD S
4 IVTEBET LD, ZORBEE) % REENIEYS
Ik L7, ATPHITAME,. 00 05, 1. 2. 4. 8. 12, 24
RHIZHBT 2 ATF3ORBU#NT 21T o722 2 A, ATF3®
ZEBE. ATPHITL 1 BERIA S 4 BRI ICTTHE L. DURR,
Rl OfE & & HITIR 4 1IR3 % A 23320 b7z (X

(A) 100+

- -8 - Contral
—e—ATP

IL-6 {pg/ml)

4A, B TOZENPS, MIBSMATPICE S ¥ 7 F Vi,
T BHREA LB TATE3 D 7 V8 7 AW L RV IZE
TAHIENHLNE o T2,

ATF31Z. B2 A P L AIC L o CTHE SN LG R T
ThY., MNP RE F2E7R =3 %ED
% ORI A R MG LTWa 7, 203h 0 2,
i Jt. TLR2/6~ 7 1 - & &, TLR3. TLR4. TLR5,
TLR7 B X OTLRI % E D TLR ¥ 7 F V& A§ 5 K5 Kb
IZBWT, BORMKET & LTS 2 W RMEIVRIB S h
728719 NHEKs|Z 35\ CTIETLR2H X O'TLRADSFE B L
THH MY MR ATPIC & ) #F#E < b ATF31E, i
WIREZWH T2 LHEZOLNLT LN, € FREII
B 5 AREER T OIS HIKRDSFE - 5,

DL E o RiE MDA EE 2 il & 0 it b s h
ATPZBUNT 22 2 ZE T 5 7, M/MIOIFEEEALDS,
ATPH %A U CRERIEICE K2 % 23l gtk
EFREBLTWS, 4 B ATPA 77 VI X A EEHE &
i U OB IR o b 2 L S5 2 L 2 HiE L T
B ZRTA T, ATPASFEEZMNL R 2 O MKz 16k
BEAMBICAE L CIL-6 7 & DA % 4 L CRHIRMT R o 15
PALICHBE 5252 RSN E ol

—_—

(B) 700

- ¢ - Contral
BO0- —®— ATP

500

w £
= =
(=] (=]
1 1

IL-20 (pg/ml)

200+

100+

Time (hours)

Time (hours)

(C) 900
800

- & - Control

7004

g 600

2 5001

T T
a 2 6 12 18 24
Time (hours)

K4 DNA<XA7OT7LABRDORINT LNILTOWREE
NHEKs were cultured in the presence or absence of 100uM of ATP for indicated time periods. After culture,
IL-6 (A), IL-20(B) and CXCL1(C) in the culture supernatant were measured by ELISA. Results are expressed
as picograms/ml and represent the mean*=S.E.M. (n=3). *P<0.05, **P<0.01, ***P<0.001 indicate a
statistically significant difference in comparison to cells that were non-treated (Control).
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4) NTTURIBICEBEBEHSD ATP

KIBAE~ 7 AN T T v % AT L, R EBAGT LR
MR BT 2 Mlast ATP O fFA4E 2 BAE VY 7 25—

(A)

(A)

—RRUBERBREFDE VEMEBXETIVOMER

VIZE DRI L7z TORER, NT T 28 A0 1 KEH TR E
(2B B AEA ATP 25 C & 72

ATP

hours 0 05

1 2

8 12 24

ATF3 = =

——p—p—p——

B-actin ‘—-—- — — — ——— —-—v'

(B) 307

2.5=

2.0+

ATF3 protein
(fold increase)
g

1.0+
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0 05

in comparison to cells that were time 0.

|ROI 1. Area Sum = -3.08714 Image
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Color Bar
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Em filter=0Open Expenment:
Bin:8, FOV13.2, /1, 20s Comment1: beads Dr Kimura
Camera: IS0952N5125, Andor, iEamment2

Group:

6
(A) Koz

1 2

8 12 24

Time (hours)

5 #RES ATPICL B ATP3 2N DFEE
NHEKs were stimulated with 100uM of ATP for indicated time periods. (A) A representative western blotting
from three independent experiments is shown. (B) The ATF3Bactin ratios were determined as fold increase
compared with control (time 0). The intensity of the corresponding ATF3 bands was analyzed using
densitometry. The data are the mean = S.E.M. (n=3). *P<0.05 indicates a statistically significant difference

(B)

—115—

[ =
Wi = .36 854
Moy = 342 83
el ]

[ROI 3 Area Sum = 10578)

250

Colar Em‘}
Mo =38 |
kg st
fat-Soided

| cosmnic

Chck 8 DER2D1OSDOS100019  Uiser

FONONIOELE 0 100823 Group

Erm fier=0Open Expenrment

Bin8. FOV132. M. 5 Comment] beads Dr Kimuwea
Camera IS0S52NS5125, Andor. iBomiment2

NT T RIBEEICE T3 ATP O
(B) DNCB %% 1 B8



A X hAY MRS Vol.19, 2011

£
=]

4. #&

SEOWIRIZE ), NTTF U BLXOATPHIEIC X D I
IR S CDAOL S S N5 Z e SR o 720 F
7oy MR S 4 ORI TR S s ATPIZ & ) %
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Cdc25B is a cell cycle regulator that activates CDK/cyclin complex that leads to mitotic entry. Recently, we found that
Cdc25B is degraded by cellular stresses that activate stress-activated MAP kinases p38 and JNK and that such stresses
cell cycle retardation. We also indicated that the Cdc25B degradation is mediated by phosphorylation of Cdc25B by such

kinases followed by ubiquitylation by SCF™™®

with SCF""™" i

. We identified that the responsible sequence in Cdc25B for the interaction
is in N-terminal 175 amino acids. Using such Cdc25B-derived peptide, we established a fluorescent protein-

based bio-imaging system that enables us to detect the stress-specific interaction between the Cdc25B-peptide and BTrCP1, a
substrate-recognition component in SCF™. For this purpose, we applied the bimolecular fluorescence (BiFC) method. We
made two fusion constructs; N-terminal GFP fragment was fused to N-terminal Cdc25B fragment and N-terminal deletion
construct of BTrCP1 was fused to C-terminal GFP fragment. Such two constructs were further fused to make one artificial
gene. Although such GFP-derived fragments do not emit green fluorescence when they are separated each other, the green
fluorescence can be detected when two GFP-derived fragments were reconstituted through Cdc25B-BTrCP1 interaction that
is induced by cellular stress to phosphorylate Cdc25B. We were not able to detect green fluorescence not only co-transfection
of the Cdc25B-BTrCP1 Bi-FC probe with JNK1 but also after application of non-genotoxic stress, such as anisomycin and
NaCl to probe-transfected cells. Furthermore, such stress-derived green fluorescence was detected by flow cytometry-based
methods, where we used a tetracycline-controlled expression cell lines.
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Epigenetic regulation is necessary for normal development. Not only for development, it has crucial roles to maintain
stemness of melanocyte. Usually melanocyte stem cells in hair follicle produce melanin for pigmented hair. If these stem
cells lose melanin production, hair change into gray. To clarify epigenetic mechanisms, we compared melanocyte stem cells
in gray hair follicle and those in pigmented hair follicle. We found dozens of genomic regions which DNA methylation
status are different between gray hair follicle and pigmented hair follicle. These might cause critical change of related gene

expression levels.
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Epigenetic regulation in maintenance of
stemness of melanocyte stem cells in hair
folicle
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National Research Institute for Child
Health and Development
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The Beauty-is-Good stereotype refers to the assumption that attractive people possess sociably desirable personalities
and higher moral standards. Although this stereotype is often observed in human societies, its neural mechanisms are largely
unknown. To investigate this issue, we scanned female participants with functional magnetic resonance imaging (fMRI)
while they made attractiveness judgments about male faces and goodness judgments about hypothetical actions. Activity
in the medial orbitofrontal cortex increased as a function of both attractiveness and goodness ratings, whereas activity in
the insular cortex decreased with both attractiveness and goodness ratings. Within each of these regions, the activations
elicited by attractiveness and goodness judgments were strongly correlated with each other, supporting the idea of similar
contributions of each region to both judgments. Moreover, activations in orbitofrontal and insular cortices were negatively
correlated with each other, suggesting an opposing relationship between these regions during attractiveness and goodness
judgments. These findings have implications for understanding the neural mechanisms of the Beauty-is-Good stereotype.
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Shared brain activity for facial
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Implications for the Beauty-is-Good
stereotype
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Based on the view that the body is an intersecting site for power relations in society such as gender and race, this
research focuses on Asian women’s bodies on which beauty practices, particularly cosmetic surgery, one of the most typical
modern example, are performed. This present report overviews the related theories: while some look at these bodies as a
reflection of asymmetrical racial power relations, the others explore the possibility of the subversion of the dominant power
structure. An introduction to these critical theories in the West in this report aims to share theoretical knowledge and activate

discussions on this issue in Japan.
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Background Cosmetic camouflage is important for patients with vitiligo vulgris. However, few studies have investigated
its benefit for vitiligo patients.

Objectives To analyze the psychological effects on patients with vitiligo vulgaris by camouflage lessons performed in
vitiligo clinics in Kyoto University Hospital and Fukui Red Cross Hospital, Dermatological Life Quality Index (DLQI)
questionnaires were collected before and one month after camouflage lessons.

Patients Patients with vitiligo vulgaris, who visited our clinics in 2008 and had never experienced camouflage, were
enrolled in this study. They took camouflage lessons and continued subsequent self-camouflage for one month. Control
patients took no lessons and no camouflage.

Results Camouflage improved the scores of Dermatological Life Quality Index (DLQI), compared with those without
camouflage (p=0.005). Camouflage improved DLQI scores from 5.90 to 4.48. In DLQI subcatecories, camouflage lessons
improved a subcategory of “symptoms and feelings” (p=0.0037).

Conclusions These data supported the idea that camouflage for patients with vitiligo not only covers the white patches but

also improves their quality of life.
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Figure 1 Total DLQI scores of vitiligo patients with or

without camouflage.

Table 1 Ages of the patients participating
Make-Up Care Clinic.

Age Number of patients

0~ 10vy.o. 7
10 ~19 y.o. 9
20 ~ 29 y.0. 9
30 ~ 39 vy.0. 12
40 ~ 49 y.o. 5
50 ~ 59 vy.o. 14
60 ~ 69 y.o. 24
70 vy.0. ~ 25

Average 48.6 y.o.
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- with camouflage lessons (n=21)

without camouflage lessons (n=11)
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O
P=0.004
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1.36
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subscale DLQI scores of symptom and feeling

scores of symptom and
feeling at baseline

Figure 2 Scores of “symptoms and feelings” of vitiligo
patients with or without camouflage.

scores of symptom and
feeling 1 month after baseline

Table 2 Sites for camouflage at the Make-

Up Care Clinic.

Sites Numbers (%)
Face 78 (74.3%)
Hands 24 (22.9%)
Neck 16 (15.2%)
Body 4 (3.8%)
Lower extremities 3 (2.9%)

(Sites can be overlapping.)
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Table 3 Skin diseases of the Make-Up Care Clinic patients.

Disease name

Patients number (%)

Vogt-koyanagi-Harada disease

Hyperpigmentation due to anti-cancer drugs

vitiligo Vulgaris 78 (74.3%)
Systemic erythematodes 4 (3.8%)
Discoid erythematodes 3 (2.9%
Postoperative scar 3 (2.9%
Rosacea 3 (2.9%
Dermatomyositis 2 (
2 (
2 (
(

Angioma 2 (1.9%
Café-au-lait spots 1(1.0%)
Posttraumatic scar 1 (1.0%)
Alopecia 1(1.0%)
Dyscromatosis symmetrica hereditaria 1 (1.0%)
Porokeratosis 1 (1.0%)
Scleroderma 1 (1.0%)
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Purpose and Background

At the terminal stage of life or even after the death, paying attention to their appearance could contribute to improve the
quality of life for the elderly themselves, as well as for their family members. They often call the post obitum treatment “Angel
Care” and the embalmer’ art “Angel Make”, which are generally practiced by nurses.

However, the nurses have little formal training about Angel Care or Angel Make. In most cases, it is their experienced senior

staffs who teach them how to practice.

Therefore, it would contribute to improve a quality of Angel Care/Make if we develop a practical and standard
methodology to offer such practices to nurses. As those who die at care facilities for the elderly or their homes are increasing,
caregivers, nurses and their family members would be more and more involved in such make-up practice. To improve a
quality of Angel Care/Make, we need to develop more appropriate and organized methodology for all concerned.

The purpose of this research is to promote standardizing technical know-how of Angel Care/Make for an elderly person by

collaboration with professional beauticians and hairdressers. And at the same time, we aim to develop educational materials

easy to understand and practice for nurses, caregivers and their family members.

Results and Discussions

Research duration was one year, from December in 2009 to November in 2010. This research has been explored by three
working groups. First is the Center for postgraduate clinical training and career development, Nagoya University Hospital.
The second one is NPO All Japan beautician training Association which has been studying cosmetic care for elderly persons
mainly in Aichi area. And the last one is Doho University Social welfare Department.

These working groups had addressed 4 tasks in parallel as follows.

1. We develop an Angel Care/Make guideline for all professionals concerned in order to standardize Angel Care/Make
practice.

2. We put together a set of change of appearance around the time of terminal stage by reviewing texts of geriatrics and legal
medicine.

3. We create a conceptual diagram related to Angel Care/Make (4-level Ladder of Beauty Care Model for an Elderly Person)
based on the knowledge obtained by task 2.

4. We develop an educational Angel Care/Make set of contents which is easy to practice especially for nonprofessionals
(please refer http://hirakawa-lab.org/). The author has already put into practice to make sure that the set of contents
works at the official workshop in Center for Postgraduate Clinical Training and Career Development, Nagoya University
Hospital. The 4-level conceptual diagram we have developed shows that a preparation for Angel Care/Make begins well
before the terminal stage of life, what reflects to the Angel Care/Make is how the person becomes self-supporting and how
the person could keep his/her personality beautifully. To obtain a successful Angel Care/Make, we need to help the person
to lead his/her own way of life all through the consecutive stage to a last moment even after death.

The achievement of this research is as follows.

1) We make people more aware that cosmetology has a strong relation with our quality of life. 2) We open various
application possibilities of cosmetology for medicine, nursing care, and welfare services, which would contribute to develop
a quality of life at not only the end stage of life but also a whole stage of life for an elderly person. 3) We expect to improve
academic value of cosmetology for the elderly if an idea of Angel Care/Make become widely recognized in our society
and more and more professionals concerned participate in the cosmetology. In fact, though the above mentioned workshop
was not a program for an Angel Make practice, we were requested by the participants to give more opportunities for them
to learn an Angel Make practice. It suggests that we should respond to such strong needs for learning Angel Make practice
from the professionals engaged in the terminal care for the elderly. And by shedding lights on the Angel Care/Make practice
and developing its educational guideline, we show what we need more to explore in this educational practice.

‘We hope that the achievement of this research will be verified scientifically in near future.
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