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MPRlEBE L W=7 FF Wi (Gardenia jasminoides Ellis)
OO EERE crocin LHEEEA ) FA FEEADOERICBES 207
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Callus tissues were induced from the fruit of Gardenia jasminoides Ellis on basal MS medium suplimented
with 2,4-D 3mg/¢)-K(0.1mg/¢)andN Bmg/¢)-K (0.1mg/¢). Callus on subcultured onto MS medium
supplemented with N (3mg /¢ ) -K (0.1 mg /¢ ) induced yellowish pigmented callus. The MeOH extract of
yellowish callus tissues showed the presence of crocin when analysed by HPLC. However, crocin was at low
levels in callus as compared to fruit. It have maintained the crosin producibility through subcultures over
10month. Further, triterpene, phytosterol and their glycosides were also identified from the MeOH extract of

the callus tissues.
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Studies on pigments and monoterpene
glucosides from culturedtissues of
Gardenia jasminoides Ellis (Rubiaceae)

Akira Ikuta

Research Institutes for science and
technology,Institute Fundamental
Science, Science University of Tokyo
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Plant and Fruit of Gardenia jasmonoides Ellis
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THEIHELAMETHNRATHS, TOHEIZELD
FHIZFR L  MMBERO LS A EZIZ D
¥, BRREARMERDFETF THUER 4 DEARD
BAATMIZBONE LD h6, AFEN
BXEEPNREhETHA I,

KEMIHARRIE B 1 X A RO ER DO RS
BRETY Fo7=VvR. 778714 FRILEY
IZOWTHER L 7=RERIZH 5, LrL. LEMN
EL AL TOBREROHL L 7 4 FOREERR
Moy A=y DERDOBREFILSHI WY, o F
FLDHN 2D EBEDERDERINGNTGDE Z
Acrocindk L AMIDER. & 5\ IETE Derocin
DERP|EI TS, 23 O X WMERSS
ELT. BRAREERTEIE/ FILRVRDA
) KA FLAMOER KV Z OMERITIZONT
DHEIEIH S, 9 (Fig. 1) ZOrF+HLORE
2. AR ETFEThisk L DRI EE
HFERE LTERch, HEAHARREGH L
LTRETLHEMEN TS, v FF L BABHK
k. BREVBELH T, ML, I BENR S
B, TOMARILREATH S, X, EHTIE
FEEAAERLL (DN, TOERHE L TLE
T. BRE. HRK. MR, FINERLZENRS
h, fRCAm, M, #&E, AREZBTENTH
WHh T3, HARTIZER3tAHE, BEH
CEIAENh TS, 8

2 # R

2.1 #eagFcrocin DRIERUVEER
NAA (N). IAA. Kinetin (K). Benzyladenine

CO-OR

Ro-oc’J VVI\/VYV \|/

crocin R = gentivbiose
COOCH,
H

N
(o}

crocetin R=H

O-R
HO

genipin R=H
geniposide R = Glc

Fig. 1 Main Compounds from Gradenia jasminoides
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D% D hEE RAFME DM A A HH Tcrocin
DA %E BIICRET & 1T 5 7=,

ZTOERN (3ng/¢)-K (0.1ng/¢) D&
VMR ERML 7= M&S s 1t TRE IS L /-
e, —8BICBEGIZETSL 7L 2 DER DG &
Nize 2D HL 2 b crocinEER LT3 Z
EAHEAIX N, BRERD DO HIlES S & BIEL
TR LIRIEE AT 72, TO/R. BB
#Gcallusiifani B st 7= (Fig. 2). LA Lcallus
DRERAMIES . LH K10 7 AR DE LR
BEET > EBRBIZGRERVSED Lk 7=,
I, TOMEATHLZAEZNEL (AER
0.85g. ¥zt EE 0.02g) . MeOH THUEAY(Z i
To7. TOBRMTF 22DV THPLC (60%
MeOH) #M\Tcrocin DIEMmEDLEIZ LD
crocin £[AE L 7= (tr: 3.0lmin.), & 5(Z HPLC
EFROTER #1T - 728 %R crocin 13 0.22 X 10-6g
(Dry wt. 0.001%) #87-, FHHMORETIZ, &
KEIGEE 5 7- 0 ¥ 10% 12 D crocin BERKT
ZILENMEINTED Y, ZHIENRSZESHE
DEBBRITIER KD 5 7=,

2 . 2 Triterpene,phytosterol RU' ¥ DECIER

DIE

monoterpene ZECKE A =R D 72012 callusD
REORBW2, 4-D (1ng/¢)-K (0.1mg/¢)
DFRILE VK E EHME&SIEH AW TIEE AT
WA EEN 4 kga s MeOHMIE 21TV, T+
Z1ZDWT, CHCls. n-BuOHIZ & D 72B % T\
BoNEThEFNDIFRIIONWT, #5620
v MIXDKREEEZZEVEL, CHCLB» 6 5/
(compounds 1 ~5). BUuOHRB» 6 418
(compounds 6 ~9) D{LAMAE SN/ (Fig.
3)e ZHEDLAMIZONTHEE('H. "CNMR.
MS) F— 4% & LITHEERITL 7=,

2.2.1
Compound 1 IZA®¥FK, TLC_ET10%H:50 1
EUETFESMMAS 5 L H¥EEBEE L Lieberman-

Ulsolic acid.



Fig. 2 Production of Crocin from Callus tissue

Callus Tissue of Gardenia jasminoides Ellis (
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Fig. 3 Extraction of Gardenia jasminoides Ellis callus tissue
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BREBFEciocn t BREBES Y MM FERFEDERICHETIHR

Burchard RIBIZE D HKEEZET 2FE» 5
triterpeneft AMI I HERE 1. MS& D m/z 4561
(M*1&/RL, LIOF 4 —L2ATILE—FRIC
F2D/EBHXD I I AY 4K Y m/
2 248,203 A ®IZ, m/z 2071 A/BIRHIXD 7 5
sV HBERE N, 'THNMRIZE D, 2 @57
D2 Mex & TADOMe . FiZ. 126D+
L74=y s 70 by h8547(1H, t. J=3.3Hz)
IZHRINB5EH 6, ulsolicacid B HEE & h, 12
mEDBIZEDREEL A (Fig. 4).

2 .2 .2 Stigmasterol.

Compound 2 13K K T Liebermann -
Burchad RS2 & D EFZEA2L . MSED, m/
z412. [M*] %R L7, BIZ'H,3CNMR » 5
stigmasterol 3 HEE ., EROT—42 - Dl

30

Ursolic acid

#gr6EELE (Fig. 5). ¢

2 .2 .3 Brassica sterol, stigmasterol, 3
- sitosterol 3 -D-glycopyranoside.
SIBMEGBOHAT,
Liebermann-Burchard RIS (2 & 0 ik & /R L.
MSEO, BHBEHOT Iy Ay 44 Y m/
2398, 396, 382 (Fig.6 ~8) »fRfllch. 37
DIREMEHEE S Nz, [ IZsteroflt AIIZFF
PR 2 RIS & BESOBRIC L 5T 7 X2 v b A A
vm/z 255 S hiz, X, XEMEL O l&»
5 (3 —sitosterol 2 -D-glycopyranoside, stigmasterol

Compound 4,

B - D-glycopyranoside, brassicastrol /3 -D-
glycopyranoside DiRAM EFRIE L 72,

NS DLEYIEEY» 6 72 BEOEN
triterpene & % )3 phytosterol &2 U Z D E¥E (A T

m/z 203

¢H,
”0 m/z 207

Fig. 4 Mass fragmentation of Ursolic acid

Stigmasterol

M*] 412

‘ﬁ [M (R+H,0))

OGO

Fig. 5 Mass spectrum and fragmentation of stigmasterol

is_



[M*] 560 \ /’ oy
X
M- glc] LLLL‘\«,WW»

—» 382 [M - (R+180)]
255

gle -0
Brassicasterol 3 -D-glycopyranoside

glc-0~

Fig. 6 Mass spectrum and fragmentation of Brassicaterol 3 -D-glycopyranoside

[M*] 574

M.-gle]
—> 396 [M (R+180))

glc-0~
Stigmasterol § -D-glycopyranoside

Fig. 7 Mass spectrum and fragmentation of /3 -D-glycopyranoside

[M*] 576

M) Sl
il ﬁ [M - (R+180]
255

¢ glc-0” I

B - Sitosterol 3 -D-glycopyranoside

glc-0

Fig. 8 Mass spectrum and fragmentation of /3 -Sitosterol /5 -D-glycopyranoside

» 77, compounds 6 ~ 9 IZHEEIZRETPTH BB X . %D shoot DER4T % BT
2, (12/12hr. 6000L) #k{CsEFE %17 =71, ¥k

fLL T, e EEB, RONTERE TR L 7=/ M
2.3 callus»5DEMEICL ZHEDBOLR F6h7 (Fig. 9), SMEEHHEITbir -

N (3mg/¢)-K (0.1ng/2¢) FILE VKT 7=HZ DR UhE AR & U TR R 5 AT6E
BRERZRFTDICERER L EFIC. shoot®D Ha/RL 7.
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wEEEFRcocin E BEBRT Y K1 FEBEOERICET MR

Fig. 9 Differenciation from Gardenia jasminoides
Callus Tissue

3 5

BFREXRDDLVRERE LT, FEIH L ZDY
AR L. BAEL & DI R
L. BEB#T-Z2&MEZ 605, B, AiA
ERICEHTOFFLDORENEN (3mg/e) -
K(0.1lng/¢) ZFVWTHIL ZA%ZEE LT A,
callus{t D EFE TR AREM MM % EILT5F
BLERERVERIN, TITSHIZ. BF

HMG-CoA
reductasc

Acetyl-CoA — HMG-CoA ——> MVA —— IPP(C;)

IPP
DMAPP(Cs) =i GPP (C,g)

FPP synthase

——y» diterpene monoterpene
gibberellin paeoniflorin
iridoid

FPP synthase

HERIZ DV T time course Z D | L ZDYRFE
REHZREL D, LA LA S, 7FF2D%
AN, AN Z LK. FI1FE < crocin & A
LTuwes, 10 # A BfLA & BiU- @R AE
HETFT2F8ERE N, ZORIZARERH
ST L 2228, AL Zdicrocin&E £ 5 HED
R RUEENEDOR LT 5504 # et T 2 48
b, ZOBREEREENDOHER DS % DORRE L
A5, BIE, BERUCEBTHILZEEEL
T, BRPHRKE KBIBRT TS 2,

EIZ, —EMICH L ZREERICBLTEBLF
Z, »HVIHESBRAEL) 8 MR ETS Z
itk ZRIGHEMOLRE % ENT 535
Hohuwd, §#. 2O FFT D HLZIZDN
Té, Z0kH2&x) e -0REMA. BHO
BRILAMDBERENEHE I NI ONTERET
EMA 5. —FH. BEHEHTHR T S monoterpene
RiridoidAEA AN /R O WY, FHEH» o & &
T utriterpene & % U3 phytosterol 54315
bz, EHFVAMIAL VRO AHL 2D
AR AORFBEOBR., REMTERS D
monoterpene A K {AD paeonifloin ALK S h
4. triterpene A% FAMMKIT & L THER L 725
ZIZHEBILTHED . AL ZIZET Bterpenenet
ARDOBENOE S, S Bk DH 5 (Fig. 10),

IPP isomerase

—_—
- ——

IPP
E o FPP(Cls) -ﬁ' GGPP(CZO)

GGPP synthase
I

| |

sterole carotinoid

triterpene

Fig. 10 Biosynthesis of Terpenoids
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4.1 HIZAFERUHRIEE

AL ZIE, BEEORERVEAKEKTRL
B> 7=, Tween20% $ii7- 6 L = &K T,
B L e o RE%. 20%Na0CliZ & b ¥4
WELERLH, 1 ~15micID B340
AEM &S EICERL, 25+ 1°C. BT T
2EMD (3ng/¢)-K (0.1mg/2),N (3ng/¢)
-K (0.1mg/¢) DFILEVHRDZNZF DM
ABEhEEBUMESHEM ARV THEEL TV
L2 EREL 7o, MAEFIEID (1 ng/0)-K(0.1
mg/¢). N (3mg/¢)-K (0.1ng/2) DAL
b EAVWTIT- 7,

4.2 crocin DRAIERVEE

SNK THEELZVFF DAL AN LBEE
IZBEDWEDETHIEIRL T 8 7 — L TELEF
FRHOTHE AT -7,

(REBROEH)

A& ) —IZEMLT0.125ng/ melZFHEEL /-
crocinES %AW T, HPLCIZ X W REH 4+ 1F
8L 7z, crocinZ. 2.5, 5.0. 10.0 ¢ O 3 fEHD
RBEIZOVLWTAlEL, BRI L0 ERLTE
REFHL -,

(HPLC D% %)
(UV) 382nm. (Fi&) 1.0m¢ /min. (iEEE) 30°C.
(FEvtaa%R) 60%MeOH

4.2 7FFIDOHIZHDS DD B RVE
ERE

D (1mg/¢)-K (0.1mg/¢) DL EVHEK
EFROVTAHALZDOKRBEEEITOWIFFLDOHL
2 (fr. wt. 4.1kg. dry. wt. 86.9g) #4Zf L. MeOH
mAR) FoIZKOBERRL, WRE15E%, FREIC
MeOH % M A FEHROIRIEA3EE DR L 7=, FiZ
Z D% . MeOH CEFidlit 2 3T, Z D ERF
IF22KIZBEL %, CHCIaTHAL T
CHCI: AliAm 7 % 187, KBIZEIZAKEIF n-

BuOH T4 #Z L n-BuOH A[iAE % #§7-, THh
5ESHIDWT JEME - EDA - T hEN 5
LU VST T4 —BEOT 7Ty RN T
Loua~v b 777 4 —%2#0DR LTV, Compound
1 ~5% CHCl:®[i&H % 7 5 . Compound 6 ~
9 % BuOH AJi&E 7 4 5 BigE L 7=,

X #&
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During continuous irradiation far or near infrared (FIR,NIR) on water in cylindrical cell, time courses of
temperature rise of water at both the irradiated and opposite ends of the cell were observed by using a
thermometer with high precision of 1/1000 deg, taking into account radiation of heat from the sample water.

Under an experimental condition without radiation of heat from sample system, the transport process of
thermal energy obtained from FIR, namely, the time course of temperature rise, was mostly in accord with
that from NIR, while a little but certain difference was observed in the beginning of both irradiations. This
suggested that non-equilibrium lattice vibration of water (equivalent to internal energy) was induced
temporarily in the beginning of FIR or NIR irradiation, but it eventually approached to an equilibrium one,
because of cross-relaxation between energy levels of various intramolecular motions. The difference appeared
in the beginning of the irradiations could be taken as a characteristic of FIR.

1 #®

WF ., EARIHE (FIR) 3R ROBRHIKIC
BT TRHRELMHEEBE TS LTERES A
TV, BHHIZLDKRRPERKOKARLS T5Z L
26, A LHKESPREAREGEhRE h
T3, 512, MITE K LD 4 v OE#RIC
Auwohbe, b tORFEEFERIZBEAL) £4%
S>TW3, X, BRERPERSFLEOBRMIZEL
WHEEBEBADZLLTAFLNLLLOMRLE
HelhoT&7, ZD&KS EFIROMA LB EFIC
BT 3RIEV TR E REOIZIZ, FIRDBKOH
BLYMICHELRIZ T BRI TV S,
LaL. ThEDRELDRVABIFET LD
PENIBTLUEMEL > Tk, 52
5DMREFMENUMIET 5 Z &4 Z DFFEKDOR
BORBLULS>TND, EHESIIIDL D LI
ERELTTMRERMGL 72,

ZDOFIRDMHRIIMELHR L FRZHRO Zd»

m

Mechanism of Thermal Transport of
Bulk Water Absorbed Far or Near In-
frared wave

Seiji Katayama and Kazuo Kozawa

School of Pharmaceutical Sciences,
University of Shizuoka

SR &N T3, FIRZE < BBH L TRAWE
AEMEGHRTH ). ZDHABMHIRH A X<
fEf$ 5729, FIREAORHENHRIITHIH
NTRIAETIODHE LW ELZ5NE, —F. Wl
7% FIRBEHDIF AL, BHRANES V8,
INAERRDRE VI D, FERAXOBEROHR
OBV 5, FIRERIZKOIRS) - B4R
IALF—LLTHEREh, EBRTILX-DR
WVIRBEIZFE S, RIS, S FNESIA R VIRREIZE
fLLIBEA LA B, ZOBOERE RN L -
FIREIEOERAERLIRFEhTWELTo %
51F., ZHUIFIROD—DO DK =5 HEMLMEIC
ToTekneEI16h5, A, ACEETH
STHEBRIT JLF —-DFRTDH S84 157 FINSE
BOE— FOBRITEVAH - TE K& RN
IZEZI6h%,  LIDEI BIREIZIDES
¥, FIRTHB %I 3L X — 13 th R ORI
LoTELBIIILF-LIIMENEL-TH &
WZEHBTFRENS, LzA-T, ZOBA, #
DIZZRBOMEOLT . W ICIE, RSy, @]
BROKETFILEF-—BOT FLF 128 (£E4E
M) FCZoREHFRLOhTE LV ERDbNS,
ZZT. AMRTIE. KOBZFIEREHTT
ERARBL, £F. LALFIIKEREZLZD
—ImIZEBRIE A PG L. IRIRE 7B 2L ¥ —



AR L ARIE S AT A FR7, MR TOFHR
MR A 1ER L BMRE D X h X Lk RREFT 5 2 &
12& 5T, FIROKIZKIF TR A NE # ik

BTl EH12, BERORIZRTEL
I3 F —DRIORLSFRARIZF LR
2525729, YLEMANOKREUZ A 554D
ERRUDOFEIZOWTERE T -7,

2 X B

EEIZ, £ TER23.0+01CIZay ba—JL
ENTAWREBANITERL 7=, [ERFEATIIATH
KB ZOMDOEKDEEL 5L THIZ, 2TD
HARAAY) > TEML 7z, X HIZBEIRFOHEL
RS2z, WIIZRT LI 570 ST 2HE
Yo EERL. ZORAMPIZKEMHZL
7284 Ly 7 AROAFER L E#REL 7z, L
NDKPBIREADIRE & FHEIZA2 EFTHRE
L. Frik o o—in & 0 EENHEARTR X0
TR ARG L, BGHE %A & OBGHR(A).

THARE
% % % TR
A K B %
7T REN

1 EROERH 2T L

== -

F-

Al B
— -

/N1 R=50 r=50" L=800 (mm)

/N2 ; R=50 r=50 L=400 (mm)
/N3 ; R=50 r=10 L=800 (mm)

B2 H7IZALILOBREUS A X

fbii (B) OREZEL 2 BRI L SFiRdh & fER L
72o KB, LLEBR2ISRT LS IR, REDE
%% ZHHELL 1 (¢;50m, €;800mm)., L2
(¢;50mm, €;400mm), L 3 (¢;10mm, £;800mm)
ROz, BEHRIRG, ERIMEE L TREAES
BHELERMEe -2 - (£ 5TV KR) %, &
AR (NIR) & L THE FFHE £ TERIBAIHR
S5y TERWE, B, ZThThoOEREEIE
3ITRL 72, FmERIEIZIE. 1/1000°COFEE
ICCRERES TR AT 2 £ 7 WEREELE
REFEE RV,
ERIILUTOERFHIZAOTEBL 72,
OHIZFIZRITT L LOBR (BRUKE) OR
&1, Q#REIZ KT T HAGHRIRO K RIKTFE OB
i, RU, QORI RITT LD 6 DD
B (LLEIOBRE) 1220 TOMRET,

3 RREEBZ:

X 4131%50 (mm), & 800 (mm) DL 1%
AW TGERIMR ARG L 21360885 (A) &

&
a
t
g
t:d
&
-3
|
¥
2
%
i
&
5
5 VI 1 iad
R 0755 73 456 610 20 36
WE (ym)
100
8o
£
360_
g
&® 20
]
x
R 20f
0 | 1 1 1 | | 1 1 I
0 2 4 6 8 10
W& (em)
TR I AT L

X3 BRIMRBERUEFRINES > T OMESHERESN



Utlis (B) O FREEOERARLZEDTH
%5, ASROREIS, FIRBBSHAR 2 S EH L. 120
SRTRICERERS . TOHIIZHNET 5 &
SHFRHN - TEMN, —F, B OIRE
3. 307 EFCIEELBELFEIASh A7
DS ED S EN KIRE LR AEE D 12050 %
NHERIEN02EHET 5 &S A FBRH — T %5
Wiz, ZOBA L1203 RISV TN E 25l
MR 6Nz, AROFREIHIZFIRD B
PRIZE T =63 Nh7ze D, BiRo Figihigiz
AMEHD D DAL XL F —DERIZE > T 56 &
NELDERBIENTES, #->T. AEB
BOBEET, BERICIRTFL T E2EELS

0.4

0.31 ’O/O/O"O

BERATCK)

0.17

0.0 T T T
0 100 200 300 400 500 600

KA ()
4 B ERVBEDERIMRBHICL 2 ARBRK
D FRHIR

1.0
0.8 ’O/O”JO/O
O
O
& 067
-
<
o
e 0.4
L]
i —O— 3A
0.2
—e— 3B
0.0 T T T T T
0 100 200 300 400 500 600
BFR ()

K5 +I2E5BVHBEMEFRIMRCLS AKBIERERD
FIBHHHR

KDEEE X H =X L& BRGE D&

Nhd, k., BEEOIRE (L LDOFEDOE) (12
T BIED 7= A¥R & O BIRD AR L ~L
2B bhEROhEA kX < & 572, X, Zii
AERbLNEBEIC O VLTI, BEXROEEIREE
(BAAR)IZET 5 TOMRICEEST 5 D L i
EEINENGDEZARHATH S,
45131250 (mn). J& 400 (mn) DL 2%
RIWAIBAD A BigiZk T 2 FBHhEOZR %
MLZEDTHS, ARDIRE EFIZRIID.
1207 AR ICEE 2B R, el & EEnwL
NLDEE ERA - T ER L7z, BRROIREIL
1573 EFTIREEABAS L5728 DD 30
SE» S EMCFHIRA RS . 13012053 Fi (S
ZHIRAERS0TIZENET 5 &5 L FimHy — 7 %
MLz, X, AdREBROF@mA — T DEL, &
7 (<02°K) THh., ZOEZFHDLL 1 DO
RIZRTBELD ENEnWEDE L7, Zhb
DOFERIT. YL RDSEL LIUTBE» 5D 3L
F-HIGENBIZI—ETHHDIZFLTH YT
2D kb0, AR AKORERS—T
NEVL NI sk ahi, X, LILER
< HNEBRADHL XL X - DFEREE <
%0 A BREIOBREZNARBIINNEL oo @
Shi,

X6 131%10 (mn). & & 800 (mm) DL 3 %

1.47 ,QO'OHM

q

—O0— #A
—e— B

mEEAT(K)
0\0\

0 100 200 300 400 500 600
B (5
6 tI3ERAVAEBEDERIMRCL S ARKBIIKD
RIBEER



AWZBAOFRBMBROKERERLA-EDTH
5, AMOBE FFIZEL 1. w2 5#RAWEK
DFER & X THBER I TAE VL~ LIS
Bbhir, ZhEHS Yy 7ILOMHEN D < K-
72z, RO, FEOESNHMIG D, HHNDEL
DOBBENRV L LN HEFDRVEZ I >7272
WEEZS D, —H. BiIHGHEZD oM T
KL xLORBHSZ SN, ZhUE, KD
ERERE (x 1612X 1073 W-m~!-"K~! (300
K)) »oEZ THABEL,» 6B HIZ BRI H#E
MNEFELTHWAZEEFMWL, KW (50mm) D
WAEBRIZCFEFEL AN SSICHALTLE
W, b aRBs—TEALRETELRL ko
TLEHEFEIO6ND, X, ADRELSE
LALIZH NI BIRE DBEEN KX < &0 B
O FBEEDSVBAORE N SIRE LD L&
N5, —H. BIROFBRH — 7HRBEEE L L X
MR- -2 ik, AV AD P — 2 ILDF|
ETAHENDP NI L, RV 2023
P RNDY)i ¢ 210%- S/l S5 H VB JAA Y 5 - ARy £ g
DI=DH7ZEeEZL 6N,

LI EOERIGEARNFIRDORIRE AW IBAD
BERET D - 720 RISEFRIHREIEORIRA R
7=IBADEERIZ DNV THN, FIRDZER L fif ¢

BEEAT CK)

o 100 200 300 400 500 600
KM (5

7 w1 2R ERMRBREDAR. BHROF
BEER, BERIMROER LB T B IS, EFKS
BOT — 2 ILEFIMHED ARO FRAIR TR L
Tiﬂ__\ l/fio

THERET Lz, d, BROBRMNITIX 3 %
B, ERNMRR (€52 VKR) 3REIBE67
CTRWABBub it =2 by T aHo
RISV TR LA 82 x 5, —h, i
FIRT v T b NI —=2 by THFE->
THERIRICROWTERR LA Z &Ik E, Zhb
MORIEA AW 72RO EERBERIIRD K S 1
Ko,

X 713401 (1£50mm, £ & 800mm) %>,
AR RS L, AdRE BIRO FREIER % 1R
Lt DTHD, TOR/ER, LAMREBINL 7=
FRARILEFRNROEREIZER L » -7 T 0
774 0L%&RLE, LA L., BioFBdhigiz.
EARTHRIZ K 2 FRER K 0 EfIcE L X
JIZB b, ABRIDREZEINEIWEDE >
7zo ZOFRIZ. BT BERIR AN U 7224
IFLF =K EEFRIHR AN L 7284 3L ¥
—DHH L) BROBEA L, 2) EIETOHD
BREAM DB NWEDZ L NEZ SN, Kb, Ik
TR R OSSR AR O BARIROWE Rdsk, ) H R OK
NOBRPCHEEN R 5720, LIk - 78
HhiR 12 A SR VT ARSHR D FiButhiR 4 KHE - BB 1L
LT L 7=,

BRRATIN L TER S h 78z 3L ¥ — (308
s (A¥R) »SEFOHRNE L TR (BIw)
NERIZIE S T <AL, ZORFDBIZIZHAN
TEAhERBTBANEDHS 5 (hEL), ZDK
BORIT AN, BROFBHRIZE LS HEE
5A5Z&nTFRIEND, £ THLFINDIK
BRI BRI RITTHBIZ DO THRELE1T -
73,

K8ixti 14287z b THEVERNMERY
LIBAD A, BinD FmiR AR L DT
Hb, 7 hEOARIEBEILIFGEIZENRT
KE L FRFRER L7, LA L BiROFiRdhER
BHFELERBB N LD 57z, TDZEH6T
L NEDOHHABRIOREZENKE T LA
Einblot, ZORR. 7 2 MLEFRINMRD
WA &L THE12@< e, R, 720 b



K L & ARG TEEIRIN L . 2B
BT HARMABN & EAHER X Nz,
X9zt 1 #E7 ) b THEVEARNEIES
LBAD AN, B FRlREHZEDT
bHB, 72 bEDARKDFRRIRITEH LG
ADELDENFIFRICLANLDEDE L7, L
L. BRROFRHIRIZ, 7 2L b ED HFHEN &
WIBAIZBENTEVWLNLIZR b=, D
R, T2 bFEEDHERRPOFERIZNG B S

0.5

AKEATCK)

"o 100 200 300 400 500 600
B ()

K8 BTz rEzDt)L] 2AV., EFRIMNIEEE
L-BEDAK. BIrnDRBEBHIELERLE-HDTH
3, HBOEHET I N EEIPHEVBEEDRERE
HETRRL

0.6

.

AEEATCK)
o o o
N w S

o
=

0.0 y—]

0 100 200 300 400 500 600
B (3

9 BuIZzlrEEDtIL1 #HG, EHRIGEES
LIZEDAMR. BinDABHIEERLA-BNDTH
3, EBDEHET I FEEPTVWREDRERE
HeTERRLE,

KOBEFEA D= XL EBRBENEE

HRMBKEVESIrE N, LaL, ERERIX
U728 2L ¥ — 1@ AR DIBAIZENT, 7
TS DEDIREANE N EAHERI S h
1%

K 10ERA2FO—LIZTEL 1 OFELEE
S>THIEAL . A%, BIROFBHIRIZ RIT TS
DNREARTEDTH 5, BRIME. EARIHR
THhORRIZ L 5 FEHRE . WL £ WIBAR
U7 x L b EDBADERIZENRT, BimHh—7

1.0
_ —o— A
08 o 4B
—— A
—a— 78

AEREAT (K)

0 100 200 300 400 500 600
KW\ (2)

K10 HAXFO—-ILTEOLILEEILY FHV, EFR
SHE R I FRIMHREBE £ 0 RIB IR

1.0

REEAT(K)

"o 100 200 300 400 500 600
B (3

K11 REAXFO-ILTEDONLBEDERIME. A
FIMRERGHC & 2 RIBEHIG O &, MBS EEED
F-oHRIBIEL TERRL =,



DOHIRIZNE S B DBERIEV D E K 572,
DI &G, BPEREIZAGT 2 REOHRHDL %
ShkEiZLRh 3,

X 1113 A0 A 50D F-RhER & HHE IR
LTHinh=dDTh 5, ERIMHREOEAIER
DA, BIMOFRH — TISHIHAERRS % PR % BFH
FRE EBIZRBII—HT LI ik 572, 2D
Z L BWBIRIE T IR ARTHR AR L 7= 24T L
F— LMARIMR AR L 7230 T 3L ¥ — & |\t
IZIZR CSEAIRREIZBIET A e E X 6hiz, L
A L. BHS E TOYIARIZROLTLERE S
REDERIZFAE LERNBO OGNz, ZOER
BRI RIZE > THRBRTILY - L0
BIALE -DERENENR N L EREL 72,
P EDfERIZ. ROLS 3 fFRAMKZFLE -0
VAT LDTRIEN, £9. »HTFHEIZH D
FRid. BOBTH 550 FAES) (RS, [z, I
k) »FE S FIREIKEC S 55X 5,
7 ZCEMRIMR L E OBREIEOBINIZ L O - 7=

BFREBOERBIZE > THAT FLFX - %5745
&, —BEMICIFFE 2R FIRBIREIZ 25, 2o
> 7= FAESD T F L ¥ —13, ZLEEMLF
B A FARBIARENE TS5, ZDLHIZEX
it BRIEBSHIEOKEDE O L 5 FiEdh
BROEBODEHEEIN S, X, BEOZRE &
12, RSFE LR FIRBIREEICRRITT 5720, 5T
ERWEIRIED & & TIZVD R 1 > =ik i+
F IR RICE U RO SO EREIREIZBE S
HLHEEh B,

4 W

PIEDOFER, BERRS IRV TIE, &L &34k
SEOER S ROREN LRI E S &
WALV, FEOEEES A IhEDE L
TeHlichkH, SHEZhSDHERE~N— (2
EHICIREED 2 TFETH D . EHRMROTFE
RO EN LA 5 S5 H &0 & T
LTW3, r



EREREZ b ORD £ HOKRDWEHN & R RIED

PRI B9 2 WE%E

JURERHSREAZE [ 1T &5 64 020007

B\ — 2

The amount of plasma proteins adsorbed on a phospholipid polymer having a 2-methacryloyloxyethyl
phosphorylcholine (MPC) moiety was reduced compared to poly [2-hydroxyethyl methacrylate (HEMA) ],
poly [n-butyl methacrylate (BMA)], and BMA copolymers with acrylamide (AAm) or N-viny! pyrrolidone
(VPy) moieties having a hydrophilic fraction. To clarify the reason for the reduced protein adsorption on the
MPC polymer, the water structure in the hydrated polymer was examined with attention to the free water
fraction. Hydration of the polymers occurred when they were immersed in water. The differential scanning
calorimetric analysis of these hydrated polymers revealed that the free water fractions in the poly (MPC-co-
BMA) and poly (MPC-co-n-dodecyl methacrylate (DMA)) with a 0.30 MPC mole fraction were above 0.70. On
the other hand, the free water fractions in the poly (HEMA), poly (AAm-co-BMA) and poly (VPyco-BMA)
were below 0.42. The conformational change in proteins adsorbed on the MPC polymers and poly (HEMA)
was determined using ultraviolet and circular dichroism spectroscopic measurements. Proteins adsorbed on
poly (HEMA) changed considerably but those on poly (MPC-co-BMA) with a 0.30 MPC mole fraction were
almost the same as in the native state. We concluded from these results that little proteins are adsorbed and
do not change their original conformation on the polymer surfaces which possess a high free water fraction.
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Studies on water state in polymer with
biomembrane-like structure and
bioreactions on the polymer
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Amphiphilic copolymer system
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1 Structure of amphiphilic polymers.
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¥ 1 Synthetic results of polymers used in this study

Mole fraction of

Code Hydrophilic  Hydrophobic hydrophilic unit Time 2 Conversion®  yu?
monomer monomer in feed I pR e (h) (%) 10°
PMB10 MPC BMA 0.10 0.07 10 40.1 13
PMB30 MPC BMA 0.30 0.28 10 52.6 21
PMD10 MPC DMA 0.10 0.12 6 411 2.0
PMD30 MPC DMA 0.30 031 6 517 31
PAB70 AAm BMA 0.70 0.58 4 307 1.8
PVB90 VPy BMA 0.90 0.81 7 22.9 1.1
PolyHEMA)  HEMA 1.0 1.0 2 187 42

a) [Monomer] = 1.0 M, [AIBN] = 5 mM at 60 °C.

b) Polymerization was carried out in ethanol for PMB10, PMB30 and PMD30, in chloroform/ethanol(3/7)
for PMD10, in DMF for PAB70 and PYVB90, and in 2-propanol for poly(HEMA).

c) Determined by gel permeation chromatography with polyoxyethylene standard for the MPC polymers,
with polystyrene standards for PAB70, PYB90 and poly(HEMA).
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Protein
adsorption

Polymer coating
by solvent
evaporation method

—
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f Test polymer \
Quartz plate Protein solution
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Rinse with Measurement with
buffered spectroscopy
solution
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Amount of adsorbed
protein

Uuv

CD

Conformation of
adsorbed protein

2 Procedure for measurement of amount and conformation of protein adsorbed on polymer surface by UV-CD method.

# 2 Characteristics of hydration state of polymers and protein adsorption on polymer surfaces.

= it PAB70 PVB90
Eohs(FRIMA) 10 30 10 30
Heq a) 0.40 9 0.23 0.84 0.19 0.70 0.36 0.41
(0.39)
Free water fraction
at Heq 0.34 ) 0.25 0.84 0.22 0.70 0.42 0.39
(0.34)
at H =0.36 0.28 —_— 0.69 — 0.62 0.42 0.31
Equilibrium amount of
adsorbed protein (ug/cmz)b)
BSA 1.7+0.7 0.50 £0.2* 0.22+0.1%, 051+0.2* 035+0.1%, 1.3+0.2,, 18+03,,
BPF 3.4%0.1 20 £05% 1.1 +0.2%, 20 +0.4* 12 +03%, 23+04* 2.6 +0.3*

a) Heq = (weight of water in the polymer membrane) / (weight of polymer membrane saturated with water) at 25 °C.
b) Initial concentration of proteins in PBS : [BSA] =0.45 g/ dL, (BPF} =0.03 g /dL.

c) The values in literature (ref. 34) .

The values indicated here are mean t S.D. for three experiments. *p<0.01 vs poly((HEMA), **p<0.01 vs PMB10.
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The surface pressure-area (r -A) isotherms of dioctadecyldimethylammonium chloride (2CisDAC) and
dioctadecyldimethylammonium cinnamate (2CisBA - Cin) were measured, and their time dependence was
examined. The surfaces of LangmuirBlodgett films of 2CisDAC and 2CisDA - Cin were observed by atomic
force microscopy (AFM). Then the location and effect of cinnamate anions for molecular organization on
Langmuir monolayer of 2Ci:DA were discussed. Just after the preparation, cinnamate ions bind on hydrophilic
surface of 2CisBA monolayer, by forming ion pairs with 2CisDA cations and by directing aromatic groups
toward the interior of water subphase. When Langmuir film is maintained during long time at a constant
surface pressure, cinnamate ions are intercalated into monolayer, since aromatic groups penetrate into

hydrophobic interior of monolayer.
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2 AFM photographs of monolayer LB films of
2C+gDAC tansferred on mica at surface pressures of
10 (upper) and 25 (lower) mN m' at 25 C.
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33 AFM photographs of monolayer (upper) and three-
layer (lower) LB films of 2C,gDA"Cin tansferred on mica
at a surface pressure of 25 mN m™" at 25 C.
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B4 Schematic representation of molecular
arrangement in monolayer LB films of 2C,gDAC
tansferred on mica at surface pressures of 10 and 25
mNm'at25C.
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Synthesis of some asymmetric diamines and diphosphines and examination of their utility as ligands are
described. The complex prepared in situ by the asymmetric ethylenediamine derivative and Cu (OTf)2 was
found to catalyze Diels-Alder reaction of cyclopentadiene with an acrylic acid derivative to afford the adducts
in 99% yield (endo/ex0=3.5/1, 82%ee (endo)). The absolute configuration of the major product was determined
by the comparison of its specific rotation with the reported value. The determined structure of the adduct
suggests that the complex formed by the asymmetric ethylenediamine derivative, Cu (OTf)2 and an acrylic
acid derivative exists as a tetrahedral complex. Diels-Alder reaction of cyclopentadiene with an crotonic acid
derivative was also catalyzed by the asymmetric catalyst to afford the adducts in 47% yield (endo/ex0=8.1/1,
72%ee (endo)). Aldol reaction of asilylenolether with hydrocinnamaldehyde was catalyzed by the asymmetric
catalyst, but the product showed no optical activity. Glyoxylic acid derivative is now tested to react with
silylenolether, because the derivative will act as a bidentate ligand. Asymmetric catalyst based on a diamine
ligand effective on Diels-Alder reaction has not been reported, therefore spectroscopic study on the asymmetric

catalyst is now under investigation.
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FFERAESNERE B E T 2 HRAEMEROFRAETMIEY 1 7 L OBREHRE

DERIZEN T2 TEARRITRIZL > TE SR
ZBTENTHETH B, AWIRTIE, 4 BIEDIT
FhEEBONE BB FOREE ARIZER AL
NKETT 5, EAMIZIZTEL S 2 BBIKEDOK
RS THMT CoNMMEAAT 5 AERNT %
R T YA VT B, RNEEMFOAREXE.
AFEGLERRHKROILAME L < 1I3RESENC
Lo TH/ONBILAMETEL T 5, PLER
2oV, AL BN FEEtDORVWED %
BFETD, ZOFERIZOVTL, SFEAXs7 b
DB & 2 ERTERAREDRERR & 175 23, FEFR

1) Brp, CS;, Fe, Ip{cat.), y.78%
2) NBS, BPO, CCl, y.76%

3) hexamine

JEREH AR L - AE M F AR & . BRED
AT ERIGA 2 7)) — =V ZIZFA L TARA
figiilt & U T Ol A 4TS .
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3.1 AEEMFOEK

OB ESIZLD, 2-xFLFT7EL V1]
Mo 25ABKRL. TLL Y ERWTRETALT
- 7= (Fig. 1),
BohRFBEEL2EAFLIZATILIZER
L. HPLC (DAICEL CHIRAL PACK OD, n-Hex:

O‘ coon 1) BHa, THF, y94%

Me 4) 50% AcOH
OO 5) conc.HCl, y.27%(3steps)

6) KMnQ,, acetone, y.87%
7) SOCly, CeHg, then MeOH
1 8) Cu, DMF, reflux, y.56%(2steps)

g) KOH, MeOH, y.92%

49
e

3

l ] COOH 2) HBr, AcOH, y.89%

2

CH,Br HZNCHchzNHz

Et3N, CgHe, reflux z: a

(R, R)-4

D BAE

(R, R)-5

(R R)-6

HZP PH,

Fig.1 Synthesis of (R,A) -4
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FEIZED T IV 4a~NLEgEEL, 22T,
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100%eet §HZ LM TE R, RO FHEIZK
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En
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3.2.1 Diels-Alder RIG
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Table1 Reactions of the acrylic acid Derivative with Cyclopentadiene

@ . /\[N/\[_(\O catalyst(20mol%) & N/\é)
5 MS4A, solvent { \)r
(o}
run solvent temp.(°C) catalyst time(h) endo/exo eeof endo  yield(%)
1 CHJLC], r.t. Cu(OTf),{R, R)4 120 13.4/1 1.2 100
without MS4A

2 CH.C] r.t. Cu(OTf),-(R, R)-4 24 2.7/1 79 67

3 CHCI, 0 Cu(OTf),{R, R}4 24 3.0/1 81 99

4 CH).C], -25 Cu(OTf),«R, R)4 69 3.5/1 82 99

5 CH 0 Cu(OTf) AR, R)4 24 3.0/1 65 100

6  toluene 0 Cu(OTf),«R, R)-4 23 3.2/1 67 62

7 THF 0 Cu(OTf),«(R, R)}4 20 3.5/1 72 83

8 Ey0O 0 Cu(OTf),{R, R)4 72 5.7 59 77

9 CHLCI, 0 Sn(OTf),-(R, R)-4 24 14.0/1 0.02 99

10 CH,Cl, 0 TiCl(iPr);-(R, R)4 24 2.7/1 79 67

Table2 Investigations on the Amount of the Catalyst
f_\'o catalyst lb
@ " /\g/bklor MS4A, solvent )ﬁ\‘/;o
0 o

run solvent temp.(°C) catalyst time(h) endo/exo eeof endo yield(%)
1 CH,.(C] r.t. Cu(OTf),-(R, R)4(5 mol%) 24 2.8/1 73 98
2 CH).(CL r.t. Cu(OTf),«{R, R)-4(10 mol%) 24 2.8/1 77 88
3 CHLCY r.t. Cu(OTf),-(R, R)4(20 mol%) 24 2.7/1 79 100
4 CH,CI, r.t. Cu(OTf),(R, R)-4(100 mol%) 24 2.9/1 85 91
5 CH.(C] r.t. Cu(OTY), 24 - - 0
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Table3 Reactions using Ligand 5

M\ o
@ . qN\[ro catalyst(20moi%) /7 /\L
MS4A, solvent
O '
o J
run solvent temp.(°C) catalyst time(h) endo/exo eeofendo yield(%)
1 CH2C12 r.t. CU(OTDZ—(R, R)S 96 13/1 1.2 100
2 CH r.t Cu(OTh),-(R, R}¥5 312 11/1 02 75
Table4 Reactions of the crotonic acid Derivative with Cyclopentadiene
H catalyst(ZOmol% 4 ] ;
+ =z
@ \/\IC])/ \g MS4A solvent /\B
run  solvent temp.(°C) catalyst time(h) endo/exo ee of endo yield(%)
1 CH,Cl, r.t. Cu(OTf),-(R, R)4 96 8.3/1 70 113
2 CH; r.t. Cu(OTf),«(R, R)4 312 1.8/1 59 18
3 toluene 0 Cu(OTf),«(R, R)4 312 2.2/1 59 25

Table5 Reactions of the crotonic acid Derivative wit

h Cyclopentadiene using Stoichometric Amount of the Catalyst

O -~y

catalyst(100mol%)

MS4A, solvent

A0

run  solvent temp.(°C) catalyst time(h) endo/exo ee of endo yield(%)
1 CH,Cl, r.t. Cu(OTf),-(R, R)4 24 8.1/1 72 47
2 CH; r.t. Cu(OTf),-(R, R)}4 24 2.6/1 35 44
3 toluene Gl Cu(OTf),«(R, R)4 24 2.4/1 27 67
0,
y 4 v ‘O catalyst(20mol%) /8
or\E + /YN\[( /i / /-\\o
A X o o MS4A, solvent
O o
Fig.2 Reactions of the Derivative of acrylic acid with Acyclicdienes
BEL =, JDESIZHREL 7=,

T LEERREAL13-Ta VY, 2-AF N
-1,3-F VIV EDORIBIZE T B A Rh R 4 ]

LA, BRTIEIREIEETL %2 - 72 (Fig.
2)

Table 1 run 4 DFAEEMIT MO R IFFIZE
WCEFEBMTH - 7=, T OIEXEIE 12 TR
HODOEILAMOHEERE DTS &t L. Fig.

3.2.2 AFEFINK=ILRIS

A7 Diels-Alder RIGIZ B W TR ERWERE
BAERERTY VLI ) —LI—-FLIZEER
AT7LEF - LRIGEHRETL 72, RIGIGESTL %
2. ZTOEEMIIFEERE LT3Es ks
-7z (Fig. 4),




Cu(OTf) (R, A)-4(20mol%) ﬂb/\ s

Q + r'Y° -
//A\E/ ' wsea cmyCp 25

s

Fig.3 Absolute Configuration of the Major product of run 4 (Table1)

PP ~cho + =<

OTMS Cu(OTf)o~(R, R)-4(20moi%) p

o '\”/A\r/\COOMe

OMe

MS4A, CH,Clp, -78—0°C, 24h OTMS

y.68%, 0%ee

Fig.4 Aldol Reaction using the Asymmetric Catalyst
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WA Table lrun 1, 212R 6N 5 K 512478
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Fig.5 Proposed Transition State of the Diels-Alder Reaction
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t MEEBH SCID w7 AZHO=-H LI A X ba Y —hf

KBk
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Normal human organs and tissues (skin, thyroid gland, lung, liver, stomach and intestinal mucosa,
endometrium, bone marrow cells, etc.) were well maintained for long periods (> 2 years) over several mouse
generations in the T and B cell function deficient SCID (severe combined immunodeficient) mice improved
by the selective inbreeding of homozygous (scid/scid) male and female mice which showed undetectable
serum IgG and [gM (< 1 x g/mé), while it was difficult to maintain these human tissues in nude mice and also

in leaky SCID mice.

Transplanted human organs and tissues were stably maintained morphologically and functionally, providing
an invaluable experimental system for the in vivo study of human organs and tissues. For example, daily
exposure to large dose (>7.5 x 10° J/m?) of ultraviolet light B (UVB) for long periods (~ 2 years) induced
actinic keratosis in normal human skin. Consequently, the use of SCID technology maintaining human skin
enables us to study on the in vivo influence of cosmetics and allergic agents, protection from environmental
toxic agents, and experimental therapy of human skin diseases.
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EFERTIMREAGRERSA TG L2280, &
O CHIBR X N7z » TOREKMZR, &5 WITEH
BfAE T3 ah AN T (EEMRE) T
L2 $ 3 RAAEH 572, 19834, Bosma 18 1:(2
&0 THifa, BHIlaaEDORIAL -EHHEE RIT
A% (severe combined immunodeficiency: SCID)
77 ZCB17-scid?FR & 70, 1988 F McCune
5iZ2&bh. v bAMEKAZDSCID v ZARNT
BN AR OETFL . BEEART S I L lE
dh@ v OBREE v Y 2@REE D T
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A New Approach to Cosmetology
with Human Skin Maintained in
SCID Mice

Taisei Nomura

Faculty of Medicine, Osaka University

b, T3 58, “ 5 SCIDVY 20D
M4 1gG. IgM #BIE L., MUERRLUTOE D%
20 R LLEBIRM LAk ZE A (Selective Inbreeding)
DRI LIZED . T, Brlg#iiao leak O 7%
W, Ais g BAE L WS RBEISCID ¥ 7 2 CB17/
N- scid/scidDFERR & kA T 366 Zh 6 A
SCD~v 7 Zi23, & + BIVHER. b B
DR - HEFF L ATRE T b 5 = & A R THID CRE
Lz, Lad, RADKBLZSCID VY
2T, b MEREME (e, Bh. fFR. Bh5.
BikIR, FENE. Bifth) »2TEBL, 2F
LlEizbh=0n v 20K &8 A UK - HEFsH
AR ko, A, b MEBARKT -SFERL
7oV A ETER S H 7 42

AfRIE, WBERICB17/N-scid/scid~ 7 2D
BFE. THla. BMfE. NK. vy o 77— JHE
RIAT T 2D RALL BED 2T L AFTR S 4,
b b EEMRERE~Y 22O, ¢ b EEOFE
B R UBEICRIT 2 EREMTRIZARE D . Y,
RBAENEENORIGE HERERAOICA.
CEESCH®ES (L&, EAD Ov bEEA
DREVEEEMT7 LI X —SHENDIEH % iR
B 224 b a Y —RED-DHIZHTEDE
HiE 5,
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2.1 SCIDYIRDHER

Bosma & 0 fit5- & 117= C.B17- scid ¥ 7 214,
WELLUKAL T, BlifilarifyEo~y
ZIZHWBL (leaky). £7-ZhoD~vwy A TIEE
FTOAMMBO LD, RIEREBEOLEE
FHATE. non-leaky SCID ¥ 7 X Ti1294.1 %
DHEFEFERRTDIZH L, leaky SCID = 2 (Il
P 18G50 ug / meLl ED ) TiZH 4286
% THH. REREBRETEANETHS. £
7z, U V2MEBMRIZ, leaky SCID 7 7 ZiZ &0
T35 57 AMT3L7%. 5»569 7 Akeilx
XKLL EDS88%IZKAE L, RIS K
THo70 H->T, EUSAHKIZENDETDHSCID
Y 2 &A% 4 - 6 EROBIZIF IgG. IgM % fIE
L. IgG. IgM & & IZRIPRRELL F 4% (C.B17
- scid/scid ) [ LD FRRIKZZE A4 DR L |
leak & HIMFRREED WD &4 7=, £7=. CB17-
scid~v 7 ZDWRIZMA . b @I5FF % C57BL/
6J. C3H/He] v 2A~# A L. T, B ilffifatst
DAL FNKERS LU 07 7 - UEES
RENL 7=~ 2 C57BL/6'/N- scid/scid. C3H/
HeJ/N- scid/scid. C57BL/6'/N - scid/scid ; bg’/
bg DIEBIAAMT=,

2.2 EkMEFRHEDSCID v ANDHHE
M+ IgG. IgM»*1pg/ méLLFD SCID ¥ 7 212
b b EREEOBMET 572, b P EEIZFIESR
ETIE 2R AT L -0k L UaE Filit
FEAT L =B OVIBREE & TR AF TRV, WY
hEPRBEHRES NS EDTH S, SCIDV Y A

EFERBHESCIDYIXERVAHLWIAZA AT —FR

ETNLTFVTEEMBEL, 1 FHoOE b iE
WG %~ v 2 HBEE % R AUIRR L 228047 1C
FMEL 72, RIEIGREHS -0, MEMEXE
AR ) —LEBRDFENAHTH/S— L7z, 28
BlEizams L2 ) 9 TORZE%IT> 72, SCID
Ty ANGGo =R, F2id, FET LR, fho
SCID~vw ZiZk FEEEREHEL . b+ EREE
D R E R AT,

2.3 BMFIH
SRAOHE—BHEE LT, & b IEREEO R
& KBS & 5 BB 5 SO H R A{LIED
AR ERL, BHEESENE (UVB) 23501
BERES ~ 7 4 A (REZFI20S-E. & 280-360nm,
¥—2313mm) AW, 28y s4B8Oas+
JL-dra—2y— I (K6808) %y, 288nmid
TOENEETR2IBE L., 1 EIZBES 5 X5
SHHRIZ L e 7z, BBEHEEERIZ28]/n7 /sec
THb, A. K, F+BEHIZ8000)/ m'. K. K. &.
HBZH 12 2000]/ o' DREEE % 4T > 7=,

3 BREZE

3.1 SCIDVIXNHR

E# b RO & 5L L T EOFR %
o846, REBOBRNMLEL 55, 85T,
AR & 5 75 leaky SCID = %7 2 D HBR & #H4ETD
AIMRIEIZ RO KE BT E 55, Kaid,
1986 &£ £ 1 SCID ¥ 7 Z D beige,nude, Lps~ %
REFDBIEFOHEAZITI L LEIZ, 2TOD
C.B17-scid~ 7 Z DEIRM AKZERL & 4E DR § 2
L2k, SCIDVY ZDRREIT > T b, TD
WA BB KE ZRBIZEODVE (F1),

1 SCID mice maintained in the Department of Radiation Biology, Faculty of Medicine,

Osaka University, Japan

Strains Genotype
C.B17/N- scid scid/scid
C57BL/6] - scid scid/scid

C3H/He] - scid Lps~ /Lps~, scid/scid
C57BL/6] - bg’; scid  scid/scid, bg'/bg’

C3H/He] - bg’; scid  Lps~ /Lps —, scid/scid, bg/bg

Generation Immunodeficiency
Fas T, B cell
NoFs T, Bcell
NsF7+1 T, B cell, Macrophage
N7F4 T, B cell, NK
Ns3F1 T, B cell, NK, Macrophage




C.B 17/ N-scid

25:}
15
20141 I

Incidence (%)

F1 F5 F10

Bl IgG
1 igM

E15 F20 F25 F27

No. of Generation

1 Leaky SCID V7 X MBIRERBHZEIC L 3D EX M TS LLEDBFIGRELA-SCIDY
I2ADERERT, IgG. IgM WThhh 25/ me & #BX 3 H D % leaky SCID & L 7zo

BIRE) WAk AL % 1T - 7= C.B17- scid/scid 7
Z 2588 LD MiERES 2 7Y VEERIEL 2L
23, KBEDVY 2283 B IMiE IgG. [gM il
IRUPRALIT & 5103 25 g/ mLA T T - 7=
->T. RAIZMIEIGG. IgMIEH 25ug/ mé% 8
Z %~V 2% leaky SCID & L 7=,

X113, Z#5leaky SCID v ZDHBRE% /R
L7t DTHb, Fi-F2l2H 0 TL IgG Alleak T
BEMN. 182%& Bosma 6 DL L FHkIZEE
THho=DIZH LT, RLUEI40%EHRIZEL
WAL TCWD, ZOXIITBIRUKZER T 5 Z
L1Z&D leaky SCID 77 2D
HERERIZROLE, £
7. scid iR F % C57BL/6J. T
C57BL/6]-bg!. C3H/He] 7™
ZIZEAT BRI LIZLD,
congenic ¥ Z #1Ef L T\

%, Ns LItk IKZERL T 5 2 &
12&0. leaky DHBIZEL R
bhi Lol

X2 3 &R B 2 a0
WIEDRAELERL T B,
Fa 5 Fs TIXFE20% KA L
TWaH, FsLIgETid1 ~4
% EBEIZHD LTS,

PEDZ &L MiEIgG. IgM

Incidence ( % )

HRHBRFRLLT D C.B17- scid/scid 7 7 Z % i&iR
MRk ZEELT 5 Z LIk AMROFE LT, Bl
HIRBEED R AINZ 5 Z L HT&E =, ZDLS
I BIRM AR SEED A 470y, [M7E [gG. IgM 2
FRALLT D SCID v ZIZk b IEREEORE4
fToTW53,

3.2 k& MERMBOSCID v ATO#E
F 212, FURMR. BIFRARAR. B, AF. B. K
PRk, FENE, Ffefla. RES e b IEFE

FDSCID v 2 TOHEFFINEER £ & ¥ 7=, SCID

C.B 17/ N-scid

No. of Generation

2 SCID®R 7T RIZHT B LA MAERERDFIRAOBHRZEIC L 2R,
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2 Survival and maintenance periods of normal and precancerous human

tissues in SCID mice

No. Survival Max. period® No. of

(%) (Month) transfer
Skin 42 100 28 7
Thyroid gland 49 100 34 10
Lung 13 100 22 8
Liver 7 100 14 4
Gastric mucosa 18 100 21 6
Colorectal mucosa 10 100 13 5
Endometrium / faln. 4 22 6
Bone marrow cell 19 84.2 <6?b 1

2 Some continue.

b Identified by human IgG in the serum of SCID mice. Usual C.B17-

scid mice were used.

v 20 A B L TREBM#RFEh TS, 1
12k FRRREIZ 100% 2 GELL EIZ 47 5 REIHERRIC
BRINL T3, [X13 ald, F4EH: 247 H BORMR
BTHBH, 7L DSCID vY ZEFMDHIZ
WEEAE L THWEDML FEETH 5, AR
Mig (X3 b) TLEHEMAERLTWEA, KK
DR & LEFMRaDNFE,O L &~ ZFE
DBR (KFN) HXFTE B,

HYA{LAE. psoriasisF b F AN SCID <
Y 2 TOMFIZERINL Tb, ZO—EB% % 3
Lo,

3.3 UVBEBHICLSE FEREKRBEBRIEFE
ROFR

HEOEFHOMET1 - 2BEI 5A TH
BALIZIFRICEAE4H, i3 B2 D 4
&8 DUVB (8,0005/ m') #P84tL 7z, Z 417
Fan< . FEMHBFTIIELLMOEE DIl
L. UVB RIEGREGH- L 0EFEIZL | EREIC
HEMESRBELAE (K3 c. d). v 2KEE
BETHELh TS0, BOXmEEEKR AT
MOEE R hmh -7, K41k, BRALE
DLW ZBBHBIZH L CELAEZLDTH 5,
MEMIBERE L OYIRRL - EHAE, =AM
FUB AR LR A . 19 AEN AT B Y A LE R E
DOHBFIEFEEMARL ThbH, [BAZELIES

IZkED, 1S5 BREZMECRAZENKEVLD
NELS brd, £, 1HED. BRALESES
DIEFERBIIREZEATL TS, 72, UVB
BAGHZ & 0. BEIIpSBIZTFOERMVFER SO
Tw3, L»L, K-ras B FOERIISDE
ZAFREN TR,

BRIE. 2%I12H7- 584 UVBRAGH T & 0 BT
DFRIZERIILTHY, b | HEER SCID +
v 213, HEEPHE S U — 20K, BRIZIZS
FIZTHICATHETH 5,

ART, HBSCID v ZADRES 27 L%
Fe &7, b FEEHREReY 2EFNWS D
&0, b L EEMEORRE, BRED LT
IZMA. 7VvA¥—, paft, B &Moo F
ZhaE, ThET MRE TR LB L, 72
R 2D 2ZOMKEED TolfgL -7, &
7o, OEFFFIZHEWTE, b MRSHMEM
WTEERRRY, BRIRAIMIR AT 5 2 &p ikl
MIRRBLEE 0, IhE THRAIZIZEXS
NTH, EALEh B LB Lah - 5Ma
1), ORI, B LUERER ATHE L
%5, b MREHMER Y 2 EAO R 2
T LADFTRIE, ABD/NNA A3 4 2 2I1ZBF 5
Hi¥0 6 JUBRRMMRICERN oL+ 4726
TELDLMERET 5, TR, b MO MR
100N L CHh 12, 222 oy —0DiEdC



a. BiE%247 AADOE baE, »TLICEBERLTVWAES YL FER, BT T3 -HEINY I RNDE % —8BF%

ELTH3,

b. #%%, E NERETIVARMDIBRERNTRLTH 3, HE R,
c. UVB 614,000 J/m2 BR&$#%IC R 5 h 2 B AMLE, FBE. IBE. ZREMMERT,
d. UVB 1,754,000 J/m? BREH 4 (C R 5 h - B X AILEE D#E&(R, early invasion #7R ¥ H.E#, — 100 imo

3 SCIDv7RADE MERDOBAE L KEBBEIMNRIC L 2HE,

—+ 100 pmo

%3 Transplantation of Human Skin

Case Survival (%) Max. No. of Period
Generation (months)

1 (breast ca) 2/2 (100) 4 25

2 (breast ca) 4/4 (100) 5 20

3 (phimosis) 4/4 (100) 7 28

4 (breast ca) 2/2 (100) 4 25

5 (breastca) 1/1 (100) 1 6

6 (breastca) 3/3 (100) 3 6

7 (breast ca) 4/4 (100) 3 9

8 (solar keratosis) 4/4 (100) 4 20

9 (solar keratosisi) 1/1 (100) 3 14
10 (phimosisi) 3/3 (100) 3 13*
11 (breast ca) 4/4 (100) 4 20
12 (phimosis) 4/4 (100) 5 18
13 (phimosis) 6/6 (100) 6 21*

Total 42/42 (100)

*Experiments continue at present.
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# 4 Actimic keratosis induced by ultraviolet light B in the human skin maintained in SCID mice

H i Period UVB dose Keratosis
MG (days) (J/m?) Incidence (%)
A. Normal skin from breast cancer patients
Unirradiated ~ 745 0 0/8 (0.0)
Irradiated ~ 620 ~ 1,890,000 7/9 (77.8)
B. Normal skin form phimosis patients
Unirradiated ~ 831 0 0/6 (0.0)
Irradiated ~ 592 ~ 1,754,000 6/8 (75.0)
C. Normal skin from actinic keratosis patient
Unirradiated 366 0 0/1 (0.0)
Irradiated 278 730,000 1/1 (100)
3
. 0‘ 72 7 A s CICI .
. AONOA O0A A , 00 A i [ |
0 5 10 15 20
Total UVB dose ( x 105 J/m?)
4 BRBLEOREE UVBERHFE, IEEX (@). EXIBBENR (A) L UEERLA

{LEBEDOIESEM (W) (CUVB 851 L. BRSNS F T2 — 170 RIEERFIICEY

BLEEC M S B ORBETRL 1=,

KELFELARIFTEOLEB DN S, £/, 1B%
HENBEDOARNOHFEIZET 5 A TcoE
EOERINTEATHEE £5 812, ZhET.
BEAAV LRI TELZERHNORENT 2 b
(FRAERIIZ) & ¢ M gSafiER~Y 2> 257
LERWTTH) 2L TEL L6, DY) T
OUvBHIE I AGERET 5,
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Mast cells contribute to allergic inflammation by releasing chemical mediators in response to activation
with cytokines and/or IgE/antigen. Here we report that when mouse bone marrow-derived mast cells were
activated with IgE/antigen in the presence of interleukin (IL)-10 and IL-13 , but not other cytokine
combinations, there were two phase of prostaglandin (PG) D: generation, in which the first phase occurred
within 1 hr and the second phase from 2 to 10 hr. The delayed phase PGD:generation paralleled the de novo
induction of cyclooxygenase (COX)-2 protein irrespective of the constant expression of COX-1 and was
abrogated by COX-2 specific inhibitor. Detailed examination of individual effect of IL-10, IL-13 and IgE/
antigen on COX-2 expression revealed that IgE/antigen or [L-10 each initiated and stabilized COX-2 mRNA
expression, whereas IL-1/7 stabilized COX-2 protein without affecting its mRNA level. Whereas expression of
cytosolic phospholipase A: (cPLAz) was unchanged under any culture condition, expression of type Il secretory
PLA: (sPLA:) transcript was induced by 5 hr in cells treated with IL-10 + IL-13 independent of IgE/antigen,
accompanied by increase in sSPLA: activity. Substantial suppression of delayed phase PGD: generation by
anti-sPLA: antibody suggests the functional linkage of the two induced prostanoid-biosynthetic enzymes,
sPLA: and COX-2, to provide PGD: in the delayed phase.
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Studies on activation of mast cells in
contact dermatitis
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Showa university

T, &I, IgE/HUERIERIC & 0 &ML L 7 A
falzk 2 2HEEMAY A b H A VORBBEL K
HAEEAED T3,

< 2Rt 42 —o4 %> 3(L-3)
GHETHEBME#E T &, B—rRniEeR
(BMMC) #f86hsZ&AM6h T3,
BMMC 3 ZDIEENBE G TRERARAATAEL Z
&, BEMEEZEREZRBRL WS Z L., R
BHEEHOY A M A4 VIEET 5 L E0HEE
5. IEHMARRZEOETLRE LTELSAVS
NTW3, RAEMTLLY—DER % ERS
L, IEEHRRO EELIZES REAIREIZ D0 T
ZFB L. BMMC #FWT. I BER#OBA
D OB ET 72, TORR, HHIFEDOH 1 b
H 4V FETIZBMMC % IgE/ HUERIE T 5 & |
BIRFISE TR 6N 588 & PGD2 DEAEIZHEW
T, W% B ORIZ 5 DO PGD.EE H 2
IH5ZEERVILA,

2 X B

2.1 BMMC D
HDBALB/c]J< 7 24 6 3ELL - FhEMAE % |
50%RPMI 1640 (10%FCS) + 50% WEHI- 3 #i



Ratsst Lifileh T3 26 6 MR L -, 3580
%1213 98% Ll LA BMMC & % - 7=,

2.2 BMMCOHYA hh14HLIURERR

Ik 3mi8

1 AT 47 L T8->7BMMC#% 1 X 10cells/
MDREIZED LI AT 4 7 21Z86&L . 10mg/
mé3it TNP (Trinitrophenyl) IgE #{& T 30 4.
ITETREAEE Y B, AT 149 LT20%E- 2.
a4 ba4y (IL-15, IL-3, IL-10) A
iy 20 3HMAADE S TASTWEAT 4 Y
LIZES 2, MR TS 7=,

2.3 PGD:8DAIE
77y LttDOPGD: 7 v A4 Fy P ERAWT
REL 7=,

2.4 /=Y JAyra Y

RNA i3 TRIzol i8% (GIBCO BRL) # Fit>,
guanidinium thiocyanate#:iZ & 0 fifa & v i L
7zo RNAIZ7 o — 25 M2k ) 2Bk, 10
VAVITLVIZNS VA7 7—-L7, COX-1,
COX-2. cPLAz, sPLA:®% % M3 B -Actin7 o —
TESVILTIA7—HhIZEDRP S XL,
Tuy T4V ET

2.5 A4AAL7a542Y

Tk oOMAZS 1 £ — + % SDS- Polyacryla-
mide gel EXABIZCHEL. —totio—2
f@iZh5 27 7—L7%, COX-1, COX-2. cPLA:
F 713 sPLA I T B4k TCT Oy T4 v oL
ECLY 27 4lZTHBRE S,

3 & R

3.1 IgE/IERIBIC & 2 =#8M PGD: B4
IgE TREAEL 2 BMMC % . B4 k44 F 74
v (IL-1. IL-3. IL-10) F{ETIZHERIZ X D #l
BU 7o, B BRI EdEIC R & M 7=PGD:
ABEBLAEEZA, EDOHA A4 VEFTICN

FI# L 72384 T E AREOPGDAERR S h
7= (#91 ng/10%cells) . HURFAAEITH S, 4
FA A VHITIE, PGDAESIZIZEAL RGN
Bhotz, —H. RIES B H%IC_LIEDOPGD: %
RMELIZEZAH, (ZEAEDRA | BEfEKR & T
BUEARLZZDIZx L, IL-1+1L-10 77 Fic
ERIB L 7= BMMC DBAD A, PGD: &iZ
5.6ng/10%ells IZHEML T 7z (R 1),

Z ZTIL-1+IL- 10 %77 T2 IgE/ $URRIBA L
7B DPGD:EEA DRERFZAL & MiH <M L 72 &
25, HEB I BRELUAICE—-2I1I2@ T 58—
(BNBEAR) & BTk 2 BEfEl 20 & EAYD Bh%D 5 BEA]
75 10BFR%IZE— 2 ICE T 28 M GERMA)
NoKBZ N (F1), MERBAL
IZIL-1+IL-10THE % L 7384 . BB TOPGD:
EEIR N, BREMAOPGDAELVH T HI
BEah,

3.2 YoOoAxi45F—+t (COX) ORR
IL- 1+IL- 10+IgE/ $/UR R & 5 BMMC D32
REIPGDEANED L SIZFEM I N TV B 2IC
D2WTC, ETT75FFVBEETORAZ 24 FIZE
#+5EFKTHBHCOXIZIEA L TH~, COX
1203, OB EFEMICRBR L TvwW5 CoX-1
&L RIERBPRERA TR LRI RS

xR 1 Effect of various cytokines and IgE/Ag on PGD»
generation by BMMC

PGDj generation (ng/108cells)

Cytokines Without IgE/antigen With IgE/antigen
No cytokine <0.1 1.03+0.15
IL-3 <0.1 1.14x0.11 ¢t
IL-10 <0.1 127021 t
IL-1 8 <0.1 1.02+0.13 T
IL-1 3 +IL-10 0.37 £0.15* 560%x1.18* 1
IL-3+IL-10 0.14 £0.08 1.40%x0.48" T
IL-1 B +IL-3 <0.1 1.05+0.18 T

BMMC was cultured for 5 h with the indicated stimuli,
and the PGD; released into the supernatants was as-
sessed as described in the experimental section. Means
=+ S.E.M. for three independent experiments are shown.
*P < 0.05 compared with no cytokine: TP < 0.05 com-
pared with each group without IgE/antigen.
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COX-2MEfET B Z A6 T\ 5,

IL- 1+IL- 10+IgE/ IR A L 7= BMMC O 5 4
¥ — b ARREMICIFELL . #1COX-1. $iCOX-
2k TEhEhA L 7ay b LTHRBROR
BRaEFHN-EZ 4, COX-1EAHD BB E
48BEREE T—E TH > 7=DIZH L, COX-2FEH
13 KA O BMMC 122 {EEE 4, IL- 1+IL-
10+1gE/ HURMII# % 2 BEfE %A & BB 1320 6
. SBEREA S 10 BERElRICRKIZEL. ZTO#%
WAHLA (R2), MREIEFETIZIL-1+IL-10T
BELBA,. SOCOX-2EHDRRMAD 5
N, DY A b4 VHFETTIE, COX-28&
HORBIIFEERD 6 hsh »7-, LIEORKERH
5. BRMIZEHITBPCGDEE T, BEELRY
Y4 b A4 VIEREIZBWTCOX-2EAD KB
EHEL T,

PGD, Generation (ng/10& Cells}

Culture Periods (h)

1 Time course of PGDy generation in BMMC after
stimulation with IL-10, iL-143 and IgE/antigen

IgE-sensitized BMMC were cultured for the indicated
periods after stimulation with 100 i.u./ml IL-10 and 5 ng/
mlIL-14 in the presence or absence of antigen (Ag). The
PGD3; released into the supernatants were assessed as
described in the Experimental section. Values are ex-
pressed as means =S.E.M. for four independent experi-
ments.

EMERRICE T 57 X MBREMHERISORET

3.3 COXBAEHRDPGD: E4 (T %R
B R OSBERMIZE T 5 2FDCOX T4 Y
P A LD%RE EFIZAS 2T 5720, COXFA
FEARIOPGDLEEIIK T 2R EMETL 7=, 7 2
Y vid, COX & AAIHMIZRES 2 Z & A3
5h T3, BMMC#% 7 Z2 ¥ v T 5 RERERTAL
B 7-%, fMilassEL. 7 A VIEFE FIC
[gE/ MBETHIBST 2L, WTFhoH A bHAy
FETIZH W L RIRFMEDOPGD. A4 13 7T &I TH
KU (&2), Zhid, BIRERIPGD.AELE » & (F
HMOCOX-1Z kD FI ST BE I L AFKRL
Twa, Zhizxtl., BEREPGDESITT 2 ¢
) VATEBORE 2L 2T Er > -Fh 6. B
RIZFAEINCOXiIck-THIfEhTVn5 g
DEEZ 6Nz, EE ERAPGD.A%EIZCOX
-2HERMAEHETH S5 NS-398 12k ERIZH
#xhr (£2),

ZOERH 6, IL-1+IL- 10+IgE/ $UR Kl 2
Ko THEEN I ERMD PGD. #E4 1L, COX-
2L - THIH I N TV B D RS NI,

-Ag +Ag
0 25102 510 4

COX-2 e

COX-q

2 Time course of COX-2 expression in BMMC after
stimulation with IL-10, IL-1 3 and IgE/antigen

IgE-sensitized BMMC were cultured for the indicated
periods after stimulation with 100 i.u./ml IL-10 and 5 ng/
ml [L-13 in the presence or absence of antigen (Ag). The
expression of proteins for COX-1 and COX-2 were as-
sessed as described in the Experimental section. A rep-
resentative result of three independent experiments.



5% 2 Inhibition of the delayed phase of PGD2 generation by NS-398

PGD; generation (ng/108cells)

Aspirin

pretreatment ~ NS-398 treatment Incubation time (h) 1 5

11+02 3508

- + 1.0+03 09%*03
+ = <0.1 t 2= S
+ + <0.1 t <0.1%

BMMC, pretreated for 5 h with or without 1 mg/mi aspirin, were sensitized with IgE
and activation with antigen in the presence of IL-10 and IL-1/, either with or without
10 ng/ml NS-398. Immediate and delayed PGD» generation was assessed at 1 and 5
h respectively. Values are expressed as the means & S.D. for three independent
experiments. *P < 0.05 compared with PGD2 generation at 1 h after'the same
treatment. t P < 0.07 compared with PGD2 generation at 1 h without aspirin
pretreatment: T P < 0.05 compared with PGD; generation after pretreatment with

aspirin, and in the absence of NS-398.

3.4 COX-2REFHIIHTI YA MhA1

DE%E

COX-2RBEMIZH1T B IL-1, IL-10. IgE/
MES L DERENZDONWT, RNAT Oy b RUA
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DFHA A IS T HRAFAE TH 572, IL-113
COX-2 mRNADORBRIZIZE EEL 517,
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3.5 KRRFKRUN—FA: (PLA2) DOEEIR

PLA: 137 7 % F VEEREOMRRIG., T4
LR VIEE» DT T & § VBG4 R A REE
Thbh . IBiHAEIZI2 85kDa O MIAZE PLA:
(cPLA2) & 5yibitE DAY PLA: (sPLA2) 2 TR(ET
BT EDbhroTWE, £, IgE/IUERIEIZE
SENEETOT 5% F v EBOGEEE - cPLAOEHAL
MHRIBZEMVERIIREN TS,

BMMC (2511 5 cPLAARADORBR A1 4/ 7
Oy MIKXDFERLEZ A, IL-1+11-10+IgE/#T
FEHS% 4 8 RERE E THBAEIZED S hanr

577 SPLAADOREBREIZ cPLAIZHENRTA % <,
AL 70y FRRAEDORNA T Ty b TR
T&hn->7%. R[-PCRIZL D ZD mRNA D
BELNLEKRIT L7z, ZOFKR, IL-1+1L-10
fiM%. 2 B2 6 10 BEREIZ 2 T, 5 B %
' — 2 IZSPLADRR M ERT 5 Z L hbhr o7
(X13), COX-20i5a L 3RBu 0. IgE/IEH
BMiZsPLA:ORBRAFHIZERF v ur -7,
sPLA» OFEKIEMEIZI BMMC 7 4 ¥ — F TI3FRE
Bt X rokh, ThEBEmE L% R
sPLAAUE N 7 212k > THERT 2 L. sPLAD

IgE/Ag
IL-10, iL-18  IL-10, IL-1B

0 2 5 10 2 5 10 h

sPLA,

B-Actin

3 Time course of sSPLA2 mRNA expression, assessed
by RT-PCR/Southern blotting, in BMMC after activa-
tion

IgE-sensitized BMMC were cultured for the indicated
periods after stimulation with 100 i.u./ml IL-10 and 5 ng/
ml IL-13 in the presence or absence of antigen (Ag). The
expression of sSPLA; mRNA were assessed as described
in the Experimental section.
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Vehicle

Anti-mouse type Il sPLA,
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sPLA, antibody

Aspirin-pretreated BMMC were activated with IgE/Ag +
IL-10 + IL-14 for 10 h in the presence or absence of the
antibody against mouse type Il PLA2 (10 mg/ml) or the
COX-2 inhibitor NS-398 (10 ng/ml), and PGD> released
into the supernatant was quantified.
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Cutaneous fatty acid-binding protein (C-FABP) has been isolated from rat skin and its cDNA has been
identified. As C-FABP contains five cysteines,which is rare in other FABPs so far isolated, we examined
whether or not these cysteine residues are involved in the FABP function. Determination of the locations of
intramolecular disulfide bonds of native C-FABP revealed that two are present between Cys-67 and Cys-87.
and between Cys-120 and Cys-127. Native C-FABP purified from rat skin exhibited the ability to bind to stearic
acid whereas both native C-FABP reduced with dithiothreitol and bacterially expressed C-FABP showed little
binding activity. The reduced C-FABP after renaturation showed the partial recovery of the binding activity.
lon-Spray mass spectrometry of native,recombinant,or renaturated recombinant C-FABP revealed that two
exact disulfide bonds (between Cys-67 and Cys-87,and between Cys-120 and Cys-127), five free sulfhydryl
groups,or partial exact but not non-native disulfide bonds are present in each molecule.respectively.
Hypothetical three dimensional structure of C-FABP showedthat atomic distances between the sulfur atoms
of Cys-67 and Cys-87 and of Cys-120 and Cys-127 enable to form two intramolecular disulfide bonds. These
results suggest that two exact intramolecular disulfide bonds are required for its high binding activity toward
fatty acids. In situ hybridization and immunohistochemical analyses showed that C-FABP is expressed in the
epidermis and sebaceous glands of normal rat skin. Northern blot analysis revealed that C-FABP mRNA is
highly expressed in skin,tongue and eye. Interestingly, the C-FABP message was most abundant in eye, and
was present at lower levels in brain, testis and fat. These results indicate that C-FABP functions in various
tissues containing epithelial cells.

[

BRREDKAFE ) 7 — 13, hADOAKS{RIFHE
BICEBELHELR-L TS, ZON)7—0
Afkiz, BETHHZEH6., KEIZbIT5EE
RMHADBBONIRIL. KEOIEEMEHEHEE
ZA5LTHRO TEETH D, —AxIZ. LIRBEE
OFMBIZE 2 HBEMBE(VEF 1+ T 72
2 =), ZOBERRO-DIZ, FENL T
F—bHVER/HAEAEELEL TS, LD
. REIZBT 500 0EREE L. ) B F N A
7708 =TI A EBEMREOEEMN AR
BIhhTWBIENE, Tho6DLETE—-55
WIS AREOEOME - Bk - BIZ T RBADHS

i

Studies on a novel protein, cutaneous
fatty acid-binding protein, involved in
the action of bioactive lipids in the skin

Hiroshi Fujii
Department of Biochemistry,

Niigata University School of
Medicine

WOMMA 2R Oy —DF 7= ERNKWIC
BT 5LBbhs, Feld, ThFTiz, KM
AERLEE R Z DIMOREEEMEY v F (T ez e s 5
vIOvRE)LEATAIEAR. BUBREAEA
H (FABP) #f@4DM&EH» o HEL., Z2hon
RS &G d S ONEIR F RBP4 T L <
Efc, L LaAs, H£RNIZEIT 5 FABPOL
BT LS bhoThnn, ZThenE
BEZLF, -, LF 4 VBERELHETS
Miam L ¥/ — LA EEE (CRBP) . Mlam L
F 4 vEEAEGE (CRABP) & ¢ MRS &
X,.FABP 2 —/%—=7 73 — %KL T3,
Bofl. AILEMRY, (cutaneous) C- FABP %
7y FORMH»SGHEL, ZOCDNA% /s O —=
v LA, C-FABP 2, b b fHECTAEILC
FKBLTWAHEHAHE (PA-FABP) LU, =
2 R Mg (R LERIE) TRKERBREL T3
EAE (mal 1) CEBIZSHREMEEZTRL -,
Bz & A AR e 2 b o BB H £ TR T %
LT, RO RT LREL EOFBITLOERE



FNZBLEZOND, FRHI, TR, KK
Mifaouai- EOnwT, AEME. ~eft, &
EBH & OHRE T BOMS R oMz &
PR E LT hIT o N Bh, KEDLE
e mmsiz & 2, REO AL EHEIZEE
LTWb 720, §fiZ5F 5 C- FABP Di#i{% 1
REFEEIE C- FABP & BEHE U & OBk
7iE, EEOELRLIEE MRS ORI >
GHBEBbhs, £, BRENZ LIV
{ V3 C-FABP L HRIMAE L, [A—7 7 3
) —IZB$% CRABPD ) #i v K Th 5 &AM
12, REOENRLABILEVILE T 2EERTH S
#%, C- FABP X CRABP D& IZ %\ % A B
B, B LUV C-FABPDAEKRAY) 7~ KORIEL
EOMRIZ, VEFINA4FT7 708 —DEFIZE
T B HRERBIEIE - BT T 5 L TEE LIRS
THHEBbhs, AMETIE, MIDEESRTE
IZTUHE L 7< B R R MRS 5513 5 RS R FABP
DOIEE & BEEORE D | BIRTRBASEE, =
Mo DEENOESEE L LU, FMEIZk T 58
Bt E BN ET 5,

2 X B

2.1 v bC-FABPOXBHEICET2HEER
VAR
Hlzru—=vs L 2K C-FABP cDNA
#pET3a~ 2 & —IZ AW KIBWE.Coli BI21 TR
R/, RELAZEABDIZ LA LR, iEk
B Z BN & 7, MfaRsE. AN E S &
DE-52. Superdex75% D sua~ 57 4 —
ARWTH—IIH 5 THIL -,

2.2 BEUEEOESEMORE
UCIERZ T 7)) VEEE ) H Y FELTHL, )
Y5y o 212 TC-FABP & OfE&@E M 4 A7,

2.3 #E\AC—FABPOOATFA T XTI«
Kt x5—€ (PDN) ICL2E4E
S L -4l 2 C-FABP & PDI #3808 (2

EREEMACH I3 U EA T 7 72— DREERRVEME

mM) HLUEILAE (0.2mM) 2L & F* VDTE
Eit T, 25C. 3MERREE-,

2.4 DFATSRILT 4 KRBDUEEBRE
24T 4 7E3H#2 2 C-FABP # 6 MG/
STV VOEETT, 32— F7E b7 3IF(2
mM) B, BT T Y VDOBREA2MET
TUFT. Achromobacterlyticus® ) YL Ly KX
TF & —EEfERE B, §6h7RTF Filth
Wil HPLC TH#EL . E4DXTF FIitH D
73 EBERESNEY -2 % — (Applied
Biosystems 470A) Tl 7z, Hi2. VF4
ZL 4 b= (DTT) TEJLL ZWHIZD>WTE
Rtk —2o 2y 2 L7z, £/-. HPLC T
BL7XTF FThOBEESHETH . 73/
BRBCH B LUV 207 4 KEBDHEATEND 7,

2.5 EESvYMNOERICHTSC-FABP DBHE

M Z C-FABPIZH 4 2R RMEKY s o —F
LHRZMERL, ZhasAWT, EE 7 v b
(Sprague-Dawly, 8 #ii) DERED Y % R
L7, £7/. C-FABPmRNADFE#% in situ
NALTNFELE=2 3 VEREIZE > THEANE, Y
C-FABP cDNA%#pGEM-3 ZIZAh, Yo%
7=V (DIG) UTP%#7 v Ftv 26 LUtV 2
Fu—7IZHD A FHERL -, B8R &
Ta—TENA TN EA X% TILAHYE
27 7 & — EIFaH DIG Hik 2{ER & ¢, R
HEBCIP. NBT) #MAY 7 F %R LI,

2.6 EFErSLIVV2DPOHEBERICE

1+ % C- FABP DX

t b C-FABP (PA-FABP)® 0 N8k
(12-24) D13 7 I VE»LK5DZXRTFF
RLDDSKGFDEYMK IZ5t§ 5K 1) 7 o —F )Lt
REERL, c FOEFEK KU, A HMAE
(Squamous cell carcinoma : SCC) . FEEMAzIE
(Basal cell carcinoma:BCC). EMEEfE
(Malignant melanoma:MM) 7 &£ 0 Bz & ¥ £ HH 5k



DMAIZH1F 5 C-FABP DRI 4 RiEd LY
BNFETHRE, ©

2.7 C-FABP D&%
C-FABPmRNADER#HFHXB -0, EL4D
MR (Fha, KR, /M, BR. &, O MR R
B, AFRRE. RS, AR, BAR. BIE. MR, IN%.
B, +240E. RRE L UER) » 52 RNA %
Chirgwin”? 6D HHEIZE>THML., /=Y
70y MEIZ & > TC-FABPOMRES 1 & 7=,

3 RBREBE

3.1 59 bFC-FABPDXBHAICEITIRERR

KR TAERB &/ C-FABP 3. aliatk
53 iZAU &, DE52 £ & U Superdex75 7 o
ThETTITA-TH-EREERELTHELA
7=. Fig. 1iZm3$ &5, #l# % C-FABP I35
v PR SREB L2145 1 7 C-FABP &

Fig. 1. Analysis of the bacterialy expressed recombinant
rat C-FABP after purification. Samples were analyzed
by a 10% Tricine/SDS/PAGE. The bands were stained
with Commassie brilliant blue. Lane 1, soluble frac-
tion of the transformant containing the pET3a control
vector (20 g of protein) ; lane 2, soluble fraction of the
transformant containing the C-FABP expression vec-
tor (20 p g of protein) ; lane 2, purified recombinant C-
FABP (1 ug of protein);lane 4, purified native C-FABP
(1 pg of protein).
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Fig. 2. Binding of radiolabeled stearic acid to the recom-
binant and native rat C-FABP. [1-'*C] Stearic acid was
incubated with 150 pmol recombinant or native C-FABP
at37 C for 1 h. Unbound fatty acid was separated
from bound fatty acid with Lipidex 1000. (@) Native C-
FABP without dithiothreitol;(O) native C-FABP with 2
mM dithiothreitol ; (&) recombinant C-FABP before
renaturation ; () recombinant C-FABP after renatur-
ation.
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(B) peak 8 : TTVFSXTLGE (residues 62-71)
TETVXTFTDGALVQHQ (residues 83-98)

peak 10: MVVE)EVMNNAIZ(TRVYE (residues 116-132)

peak 11 : PDCUTLDGNNLTYV (residues 41-54)

Fig. 3. Reverse-phase HPLC separation of peptides pro-
duced on lysyl endopeptidase digestion of C-FABP.

(A) Flow chart of HPLC separation of each peptide.
The separated peptides are numbered in the order of
theirelution. Column, Toyo Soda ODS (octadecylsilica)
120T (0.46 X 25 cm) ; buffer, 0.1% trifluoroacetic
acid; elution gradient, 1-45% acetonitrile (by vol.) in 40
min; flow rate, 1.0 ml/min.

(B) Amino acid sequence of each peptide fragment
after HPLC separation. X, not detected as cysteine
before reduction and subsequent S-carboxymethylation
of each peptide. (—) possible disulfide bond.
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Fig. 5. Comparison of the amino acid sequence of rat C-FABP with those of mouse keratinocyte lipid-binding protein and
human psoriasis-associated FABP. Amino acid residues are numberd. Rat, Mouse and Human stand for rat C-FABP,
mouse keratinocyte lipid-binding protein, and human psoriasis-associated FABP, respectively. ldentical cysteine resi-
dues found in rat, mouse and man are boxed. The amino acids identical to those in rat C-FABP are indicated by
asterisks.
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Fig. 6. Immunohistochemical analy-
sis of C-FABP in normal rat skin.
Rat dorsal skin was biopsied and
stained with anti-C-FABP antiserum
(A, C and D) or preimmune serum
(B), as described under EXPERI-
MENTAL PROCEDURES.

(A) C-FABP was expressed in the
epidermis (arrow) and sebaceous
glands (arrow head).

(B) Staining with preimmune se-
rum was negative.

(C) Inepidermis, C-FABP was ex-
pressed in the upper prickle (p) and
granular (g) cell layers. (b), basal
cell layer; (h), horny cell layer.

(D) In sebaceous glands (arrow
head), C-FABP staining was seen
in all sebacytes. Bars; A and B, 80
pm; C and D, 40 pm .




Fig. 7. Localization of C-FABP
mRNA in normal rat skin. In situ
hybridization was performed us-
ing the digoxigenin-labeled
antisense (A, C and D) or sense
(B) riboprobe for C-FABP, as de-
scribed under EXPERIMENTAL
PROCEDURES.

(A) C-FABP mRNA was ex-
pressed in the epidermis (arrow)
and sebaceous glands (arrow
head).

(B) No signal was detected with
the sense RNA probe.

(C) In epidermis, C-FABP
mRNA was expressed in the basal
(b), prickle (p), and granular (g)
cell layers. (h) horny cell layer.

(D) In sebaceous glands (arrow
head), C-FABP mRNA was ex-
pressed in the sebocytes. Bars: A
and B, 80 um; C and D, 40 um .
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Fig. 8. Tissue distribution of rat C-FABP mRNA, as assessed by Northern blot analysis. Total RNA (20 pg) isolated from
various tissues of adult rats was subjected to Northern blot analysis as described under EXPERIMENTAL PROCE-
DURES. The mRNAs in the respective lanes are for: 1, skin; 2, cerebrum; 3, cerebellum; 4, eye; 5, tongue; 6, heart; 7,
lung; 8, adipose tissue; 9, liver; 10, spleen; 11, muscle; 12, kidney; 13, adrenal gland; 14, testis; 15, ovary: 16, stomach;

17, duodenum; 18, jejunum; 19, ileum; 20, caecum.
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Skin pigmentation after inflammation is a well recognized phenomenon, but its mechanisms have bee un-
known yet. A number of substances are considered to contribute to post-inflammatory pigmentation, and
eicosanoids are one of the most important mediators. Eicosanoids, prostaglandins (PGs) or leukotrienes
(LTs) , show a potent pharmacological activity in various tissues, and actively synthesized and degraded in
the skin, and contribute to the pathogenesis of a number of skin diseases such as UV-dermatitis, atopic der-
matitis, urticaria and psoriasis. We examined the synthesis of leukotrienes in human melanoma cells in
order to assess the function of leukotrienes in human melanocytes. The enzyme activity of LTA« hydrolase,
which catalyzes the conversion of LTA« to LTB4, was detected in the supernatant of cultured human mela-
noma cells (MeWo cells) and melanoma cells obtained from patients. Immunoblotting analysis using an
anti-human LTAs hydrolase antibody demonstrated LTA4 hydrolase as a 70-kDa protein in both MeWo and
melanoma cells. Considerable enzyme activity of LTCs synthase, which catalyzes the conversion of LTAs to
LTCs, was detected in the microsomal fraction of both MeWo and melanoma cells. The HPLC profile of the
LTCs synthase reaction products revealed that LTCs was the main product. LTDs was not detected under
these conditions, indicating that the microsomal fraction of human melanoma cells lacks the membrane-
bound g-glutamyl transferase that converts LTCs to LTDs. LTCs synthase activity was inhibited by the addi-
tion of M K-886, and was not altered by treatment with N-ethylmaleimide (NEM) or 1-chloro-2,4-dinitroben-
zene (CDNB) . These results indicate that the enzyme responsible for the conversion of LTAs to LTC« in
human melanoma cells is LTCs synthase rather than a nonspecific or microsomal glutathione-s-transferase.
These results also suggest that human melanoma cells can generate LTBs and LTCs from LTAs, and that this
process is catalyzed by two enzymes: LTAs hydrolase and LTCs synthase. -
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Study of the Role of Eicosanoids in
Melanocyte-stimulation in Post-in-
flammatory Pigmentation

Kouichi Ikai
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0.04nmol/min/mg protein) #F 1 Subcellular Localization of LTA 4+ Hydrolase in Human Melanoma Cells

ety b (0.81

0.21nmol/min/mg protein)

Melanoma cells
(from surgical specimen)

MeWo cells

/NG (0.85 + 0.23nmol/

min/mg protein) (I T & -

Specific activity (nmol/min/mg protein)

Homogenate
800 x g pellet

LHEOMREMETRL 1,

10,000 x g pellet
100,000 x g pellet
100,000 x g supernatant

3.3 LTAKBEBEFEODY T
227y T Tk

0.20 £ 0.01 0.04 £ 0.01
N.D. N.D.
N.D. N.D.
N.D. N.D.

0.72 £ 0.04 0.23 £ 0.01

YIZAZYTayFAVY
EIZE MM TIE, LTA+K

Cultured cells (MeWo) and tumor cells were homogenized, and the subcellular
fractions were examined for LTA4 hydrolase activity. Values represent the mean

+ SE of 3 experiments. N.D.= not detected.

e EL Ty M (X

2 .lane 1). MeWo#ifia (lane 2). FifibFiZ %
L7k b x5/ —v#llg (lane 3). BRMEE
BEAE (lane 4 ) 2%\ C70-kDaD&EH/SV F
LLTEDLENI,

3.4 LTC.EEHEBEFEM
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b5 —~v#ilRIZENT., KEE2IZD
Microsome %8 (100,000 X g pellet. 1 hr) (2@
{EL 7243, —&R13 10,000 X g pellet D7 iEiZ & H
fEL7: (£ 2), MeWo 29 Microsome %} {8 &
LTA: &2 &k 3 RIGEY % W HHPLC TR 5
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48—+
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Front ——

2 Immunoblot analysis using an anti-LTA« hydrolase
antibody. The supernatants (100,000 x g, 1 h; 10 #g
protein in each lane) from guinea pig lung (lane 1) ,
human melanoma cell line (MeWo cell) (lane 2) ,
malignant melanoma cells (lane 3) and nevus
pigmentosus cells (lane 4) were separated on 12%
SDS-polyacrylamide gel and electrophoretically
transferred to a nitrocellulose membrane. The proteins
were then immunostained using an anti-LTA« hydrolase
antibody.

7 2 Subcellular Localization of LTCs Synthase in Human Melanoma Cells

MeWo cells Melanoma cells

(from surgical specimen)

Specific activity (nmol/min/mg protein)

Homogenate N.D. 0.42 +0.03
800 x g pellet N.D. 0.26 + 0.08
10,000 x g pellet 0.65 = 0.03 0.19 £ 0.02
100,000 x g pellet 1.88 = 0.32 1.62 = 0.06
100,000 x g supernatant N.D. N.D.

Cultured cells (MeWo) and tumor cells were homogenized, and the subcellular fractions
were examined for LTCs synthase activity. Specific activity values represent the mean =+
SE of 3 experiments. N.D.= not detected.
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3 Reverse phase HPLC profiles of products formed from the incubation of the microsomal fraction
(100,000 x g pellet) of cultured melanoma cells (MeWo cells) incubated with LTAs. LTCs is
produced in a dose-dependent manner. LTD+ was not detected. In contrast, both LTCs and LTDa
are produced by the microsomal fraction of guinea pig lung, indicating that the microsomal fraction
of MeWo cells lacks the membrane-bound g-glutamyl transferase that converts LTC« to LTDa.

# 3. Effects of Various Compounds on LTC+ Synthase Activity in MeWo cells

Compound LTCs« synthase activity (nmol/min/mg protein)
None 1.62 *+ 0.06

CDNB (10 mM) 1.59 * 0.06

NEM (10 mM) 1.61 £ 0.03

MK-886 (0.01 mM) 1.15 £ 0.00

MK-886 (0.1 mM) 0.66 * 0.01

MK-886 (1 mM) 0.20 £ 0.01

MK-886 (10 mM) N.D.

Effects on LTCe synthase activity in the microsomal fraction ( 100,000 x g
pellet 1h ) of MeWo cells by various compounds. LTCe« synthase activity,
which was assayed as described in Materials and Methods, was inhibited by
increasing concentrations of MK-886. In contrast, 10 mM of CDNB and NEM
had no effect on the production of LTCs. Values are expressed as the mean
+ SE of three experiments. N.D.= not detected.
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We have isolated peroxisome biogenesis mutants from Chinese hamster ovary (CHO) cells by the 9- (1'-
pyrene) nonanol/ultraviolet (P9OH/UV) method, using the wild-type CHO-KI1 cells that had been stably
transfected with cDNA encoding peroxisome assembly factor-1 (PAF-1). Nine POOH/UV-resistant cell clones,
ZP104, ZP105, ZP106, ZP107, ZP108, ZP109, ZP110, ZP111, and ZP114, were isolated and examined for
intracellular location of catalase, a peroxisomal matrix enzyme, by immunofluorescence microscopy using
anti-catalaseantibody. These mutant cell clones showed cytosolic localization of catalase, apparently indicating
the defect of peroxisome biogenesis. Mutants lacking morphologically recognizable peroxisomes also showed
typical peroxisome assembly-defective phenotype such as severe loss of catalase latency and resistance to 12-
(1'-pyrene) dodecanoic acid (P12) /UV treatment. By transfection of cDNAs for PAF-1 and PAF-2 and cell
fusion analysis between the CHO cell mutants including previously isolated Z24, 765, and ZP92, six mutants,
ZP105, ZP104 and ZP109, ZP110 and ZP111, and ZP114 were found to belong to four novel complementation
groups, respectively. Complementation analysis with fibroblasts from patients with peroxisome biogenesis
disorders such as Zellweger syndrome revealed that ZP105 and ZP104/ZP109 were found to be in the same
complementatin as human groups II and III, respectively. Furthurmore, ZP110/ZP111 and ZP114 were not
classified to any of-ten human complementation groups, indicating that these two groups of mutants are in
the 11th and 12th complementation groups in mammals. Thus, the newly isolated CHO cell mutants defective
in peroxisome biogenesis would be very useful for not only isolating peroxisome biogenesis factors but also

delineating pathogenic genes responsible for peroxisome biogenesis disorders.
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Utility and action mechanism of a multi-component lipophilic skin-penetration enhancer, L-lactic acid-ethanol-
isopropyl myristate (IPM) system (LEI system) were investigated. Silicone {luid, IPM, ethanol-IPM (EI) system,
and L-lactic acid-IPM (LI) system were used for comparison with the LEI system. Rank order of the permeation
of a model compound, ketotifen (KT) through excised hairless rat skin was silicone fluid < IPM < LI system
<< EI system < LEI system. Addition of ethanol in the lipophilic vehicles markedly increased the permeation
of I-lactic acid as well as KF. Enormous effect by I[PM on the ethanol permeation was found from an skin
permeation experiment where the systems were applied on the dermis surface (not the stratum corneum
surface). These results suggest that the penetration-enhancing effect of the LEI system is complicatedly
related to the effects by each component in the system. The KT permeation through two artificial membranes,
silicone membrane and porous polypropylene membrane was then measured for further understanding the
mechanism of the LEI system. Although both membrane permeations were increased by ethanol, the ethanol
effect on the polypropylene membrane permeation was much greater than the silicone one. Addition of L-
lactic acid promoted the KT permeation through the polypropylene membrane. These results using artificial
membranes suggest that the LEI system acts on the lipophilic domain in the skin barrier and that the solvent
drag of KT by ethanol is one of the enhancement mechanism by the LEI system. The skin permeation
experiments were finally done using nine drugs. This data pointed out that ethanol increased the skin
permeation of ethanol-soluble drugs and that the addition of L-lactic acid was useful to increase basic drugs
containing amino groups but acidic drugs containing carboxyl groups.
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Table 3 Physicochemical properties of drugs

pKa S.P. M.W. solubility (mg/mL)

(acid / base) (cal/cm®)” silicone fluid IPM El system LEIl system
Ibuprofen 5.20 10.22 206.27 2.56 172.59 301.95 274.41
(1,1P) acid
Aminopyrine 5.00 10.86 231.29 2.36 24.03 52.96 136.83
(2, AMP) base
Antipyrine 1.50 11.27 188.23 0.31 7.35 43.72 44.23
(3, ANP) base
Ketotifen fumarate 6.05 11.89 425.50 0.01 0.10 0.86 2.23
(4, KT :Ketotifen) base
Ethyl paraben 8.4 12.82 166.17 0.05 28.70 134.58 137.38
(5, EP) acid
Diclofenac sodium 4.00 12.93 318.13 0.02 0.06 1.03 0.618
(6, DC :Diclofenac) acid
Indomethacin 4.50 13.03 357.81 0.02 2.47 15.24 17.36
(7. IDM) acid
Isosorbide dinitrate - 13.09 236.14 1.31 23.67 26.22 24.17
(8, ISDN)
Methylparaben 8.4 13.31 152.14 0.04 38.64 103.22 100.86
(9. MP) acid ketotifen

S.P.: solubility perameter, M.W.: molecular weight
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In this study, we measured laughter expressions as a fundamental study of makeup in dementia patients.
The laughter expressions of the patients were measured by the presence communication systems, and were
analyzed using FACS and distance between the characteristic points. From the results of this investigation,

following points were suggested.

(1) Amount of eye movements of dementia patients were less than that of not dementia patients
(2) Facial movements of dementia patients were not symmetric
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The purpose of this study is to clarify the effect of the make-up behaviour and the facialmetric features on
the perception of interpersonal attractiveness. Face is prominent agent among many features of physical
appearance. Face has more important role than other physical features on the attraction formation. In this
case, facial attractiveness is evaluated by the made up subjects themselves (intrapersonal attractiveness) and
by other persons (interpersonal attractiveness). Face is perceived as clue of personalitry perception, too. But,
we have to consider carefully that there are true correlations between facialmetric features and their
personalities themselves.

In study I, we clarified that subjects' self-consciousness and their evaluation of own's attractiveness depended
on the three conditions of make-up (natural, heavy, and no make-up). In study [I, there were considered that
Ss' attractive ratings to their made up face conditons and their cosmetic sensitivisties (attitudes for usuage of
cosmetics and interests in cosmetics). In study I , there were analyzed the correlationships between some
facialmetric measures and their personal attributes (personality traits and social skill). Then, personality
traits were not so correlated with their facialmetric features as people said. But, Ss were aware of their own

some facial features such as oval face, small mouth, big eyes and long nose.
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2z, MFOERMDH 5, bhbhud, HFORE
B ZDADIS—VF) 7 1 B EEL R L
WHATBOF AN DE LTS, A, [XEE
EASELES | [AZH TSR E %
5]k E, PIZIZRILLEERRL 54, BRI
BEMRTEORIZIZ & 2RBOBEMATFIEL T
WBEEZBIENEL,

IoESn, ER»SMEFOMRIEEHEET
BLVHIEXHIELASIEET 5, BAREKN
& O o 7 MEIRFFB & MR & OBBEM: A MR
128wk U & 5 &9 5H5% (physiognomy) % %
MARTBFELHRILL T3, LA L ZOMERFITR
AMOVRIUZ LT LW D A R BRIt L
OHBIZIEEIZH LD TH 778, FDH%,
ZOBOMRIETH TN HXhk k-7, Ll
uH6. AUCELSE, tEOMRIFHE MR
FMEL ORIZ A A S 2 OBEMEERRD S Hi2¢
INELTWE LT E4618. bhbhathz
MRT 2 LEEITE,

K (1986) D i, #5 (1983) B DERE
HMRILERWT, 28—V )7 4 ZHb LU A
HEMEDEBERIT LT D, TORKR,
[BEHTHILE -2 |[fl-Z0h L7~ B&YIS
DEST|OFBEL A4 THHFIZR Y 7 4 TIZFEA
Ehiz, ZHSHLT, [Eavhawn, Fa0H]
DOEBEEL A THREEEZMIEHN TH 5 & 38
ANtz £ BAD/S=VF ) F 1 HEs IR
COEMIERTAZELEEREN TS, A
L Am e At (Mozn] 88 24 7%
A%<, Z L THBERREDICRIT TS L3R
LTWaDIZd LT, AmmaAZ[#-z0L
Tuan] [&o< 6] [Oshan] 24 7%,
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RIRERREE NI RIT T3 EBHIL T B,

MIE (1988) W 13, AMOEEER (10 &K%
F~ 40 ZRATE) OMNRFFEL. KHBHREIC
Kovro ZDFFEER L BRI E OBFRART
ML > TREIL T3, ZOBR, Bodx
(KEx)BELART ] L, HOLHD, 3
IZHTAO0D0KE 2 [AKASIEE] L, BOZ
i [woy—2][fkF&] LxhFhiEnME
RRRA A S Nz,

ZhoD#EME»ST 5L, BORH, 6 ZD
AS LEELRIZHIETL, WO»DZAFL A4
1 THbHEBHLNS,

Z 2T, BADOFERDOY 4 IFFEH 2 b L — MIC
FOANOURELBHLTVWIDTHE I N, £
OMRIELTLE I IhTugn, Fi-,
FIRF (A SE9RRIZ, BeOx L0+ %8
SEIRT AT RMAEhTWEZ LI, ZheoD
(RNl #BELEEDTHD, ZOELS
LTE. BADRENTME S— v F ) T 18 ED
BAFHR L ORI VLETH S H,

4.2 H &
HFRESILE¥BRED 1 ~4 FOKTF¥4E
43¢ (FHFm195#&. SD0.88) TH 0. IEM
BB 2HOBEHEARE L. AbHECHCR
ERE (g, 1991) 2, BREERL T I =27 —
v 3 v RE (ACT; A5, 1991a) 3. BELRE
(SE; k. 1992) W MRS (1986) ' HALC
B#RE(SCS). F7=, BAIZDOWLT, W 2H»D
KR TORBME 25 EREH (K35, 1988) 2) %
Efe L 7=, #&F L -EH% photoCD %24 L T/%
VaAVIZHDAL, RATMRERIZL LA5EA
PR E sT R RIC O W CEmE L TRIE L 7=
(. NR¥ETHOS TV SMartinAD Ak
BRI T b, NP RERREZES.
1991 ; K35 - A% - A8, 1992) -8, Zh 5D
RERIEME &/ S— V) 7 1 Ttk & OB 2 BRET L
7o

4.3 ¥ R
4.3.1 N=vFYFq. AFIREEDHE
Boh-f5EEIcONWT /=Y F Y F 1, ACT
FEOREEREOHEBFRE (Pearson) %k 7:
(Table 3 ),
RELABR. BEME ACTORIZZhZTH
AnEAALH, BOKEXIFII 12—
3 YOERBRNEBFORFRIZH 5, BEADIEIC
395 APE (LB SR ROEEIR) DLbid,
IEDMBAR L T 7= (& LiidkD Z ZOERED
KEWZ &, ZRADEBRLTVS),
BMECERI, BoOKE & GiomMIZH S
ZEOmMMOLAL) L AR AEOHEE2L T
Wik, ANBCERT. Bokx x (BomM.
IROETELRE)EEOHEMETRL TS, SFA
AR LBEFNEREIG, BRESHERORBIZZhTh
EOMRENBAL S,
BOREELMB OB, 2% 0ETFIHER
18, BEFERRIEORIZ Z h T h BDHEBAAS
hi-, BELIEIBOR I CAOMEB%ERL TH
b, =, BAIIOWTERLTW5EEIZ, Bo
AKExE, BORX, KX FLELRHAT 519
DENWILARINTEHD, AANTFRE L THE
EMNZBHE W LSRR BEE L T 5 2
LA nB, =70, AWERIEBEE» 5T 5
EZLDBEIZOWTIREGESRD BV EFTDL TS
AEH0,

4.3.2 BSO/N—vUFYT1BHNEDOHIR
AT LERLBEL-RNEBEL ], BRESR.
THELLE [EOX—B LX) ]OBIZZh
ZThEDEBE AN, /-, BRA-BTHA
Be [HFLvas—FLon] OBIZIEDHERE
2, BRABTARLEORIZADHEBAAL N
7zo B ERWThY 5 %D KETHERLEMTS
2 7t

ATEBENRVEIL [AEFEL], BRES
NRWVIZE, FLTHEAKEWEELL
D] BRA-BTAENRWVIE (LY
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HABADIEAZ 2 H 2BEOEBENEFR EMERITHOZEDMR

Table 3 BEDEBMIY 1 X EME ALY & DIERIRIIR

ACT X AXR%E HAWMAZ 4AMBECE HCEZE B¥L EERE

-4 ] R i 4 (#&)
AT 0.35931  0.22566  0.03631 -0.02642  0.21648 -0.21727 -0. 11983
b 1fii 4 0.0180 0. 1:157 0.8162 0.8664 0.1111 0.1616 0.3376
T 0.31996 0.11865 0.15560  0.15959  0.02825 0.02589 -0.09787
A0 Wb 0.0365 0. 1186 0.3191 0.3067 0.8573 0.8691 0.5321
AT3 0.30587  0.24662  0.02071 -0.00715  0.24342 0.18289 -0.03982
PO 2 A b S 0.0461 0.1109 0. 8952 0.9637 0. 1157 0. 2404 0.7999
A24 -0.28686  0.36132 -0.14850 0.08939  0.01090 -0.20446 -0.01038
B S Bih s 0.0622 0.0173 0.3419 0. 5686 0.9417 0. 1885 0.9473
A39 023888 0.32500  0.28611  0.06317  0.31570  -0.10530 -0. 19007
I £ P & 181 o 0.1229 0.0335 0.0629 0.6874 0.0232 0.5016 0.2292
5 0.0364:0  0.18788  0.46185  0.02985  0.08207 -0.09056  0.30561
M 7B %7 HR R 0.8166 0.2276 0.0018 0. 8493 0.6009 0. 5636 0. 0463
T 0.05861  0.20528  0.38954  0.18500  0.03561 ~0.27064 0.06418
Wil o i 647 8o 4] 0.7089 0. 1866 0.0098 0. 2350 0.8207 0.0792 0.6826
3 0.01655 0.04159  0.31676  0.16667 0.04603 0.30701 ~0.04586

48 s R R R 0.9161 0.7911 0.0385 0.2854 0.7695 0.0452 0.7703

% 0.01725  0.23278  0.30840  0.18355  0.13819 -0.22831  0.04270
Bl il 12 BUH S b 0.9126 0. 1331 0.0442 0.2387 0.3758 0. 1409 0.7857
AT6 ~0.00178 0. 18891 -0.03439  0.36265  0.15205 0.16192 -0. 13640
b1 7o i £ 0.9910 0. 2250 0.8267 0.0169 0. 3301 0. 2996 0.3813
TS 0.10491  0.08911 0.04405 0.34686  0.25753 -0. 18015 -0. 12172
W oo ita B2/ 8500 it £ 0.5032 0.568: 0.7791 0.0227 0.0955 0.2177 0. 1368
AT2 0.02373  0.15935  0.01791  0.32574  0.22827 -0.12498 -0.01207
N T 0.8799 0.3074 0.9091 0.0330 0. 1410 0. 4245 0.7888
A37 -0.27183  0.26830  0.155011 0.12278 0.37069 -0.17629 -0. 1558
IS 7 4 d 141 8 0.0778 0.0819 0.3206 0.4328 0.0144 0. 2581 0.3183
AT8 ©0.27318  0.16936  0.07561  0.05014  0.06459 0.32909  0.10675
F A 4 & 0.0763 0.2776 0. 6299 0.7495 0.6807 0.0312 0.4957
T16 S0.29314  0.17361  0.03471  -0.02175  0.18198  -0.32605 -0.15253
ks i £/ 18 0O 1hi fd 0.0561 0. 2654 0.8251 0. 8849 0.2428 0.0329 0.3288
T3 0.01851 0.06715 -0.26374  0.17961  0.06324 -0.16456 -0.40931
UK b BUE S0 0.9062 0.6688 0.0875 0.2491 0.6871 0.2917 0.0064
Tl 0.05331  -0.00793 -0.25560  0.18903  0.05316 -0.15922 -0.37036
HR R0 2/ HUH ) b 0.7342 0.9598 0.0981 0.2248 0.7335 0.3078 0.0145
ABO 0.05209  0.04191 -0.16331  0.12099  0.03614  0.03747  -0.32071
S 0.74101 0. 7896 0. 2951 0. 4396 0.8180 0.8115 0.0360
A8 0.04816  0.0366:1  0.10560 0. 11447  0.01325  0.03616 -0.31362
B S BOF ks 0.7591 0.8156 0.5003 0.4618 0. 7830 0.8179 0.0406
AT0 0.10224  0.13714  0.25276  0.14119  0.24319  -0.10646 0. 30591
bt 2 i 0.5142 0. 380% 0. 1020 0.3665 0.1156 0. 1968 0.0460

(AL € L NP 43 ) LR v FEELEL sig. 273 ip2 fivd R4 .
Ml Ba Ll (E) --4 ({R)
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), BIRABTEAESLAKENIE (LU
] LEHMLTWA,
HBH»TORIMPEAD =Y F ) 7 138
MB35 BHEL->TWEILHHELS. &
DTON LFTOR (R) SEAREX, &0k
X3FLHXNBRAL K3,

4.3.3 BOBROBES

HADBEDOHBIZDOWTHEY T 32 TEL0REE
. TERAZ] 30, i) 2RD-=FHR»
SHERE A 2B L, BBEREY A XEIZOVWTO
SR AT 5 72

R4 220 TE, BIF (L0 >0,
458 (3u>unnz), Eaklt GinkEic
M BREDOL) (> 0nnWi) AEETH-
7= (&p<.05), [MH&kAk] xt¥ 2B IEHT
bBHLEA B,

[OD/hEk| izonTid, BEL2FAER (B
DHDEX) EEIEETHINE WA >
W] OREPEETH -7 (p<.01), KEAO
ELTWAAIL BarkEaOEL TR L
ERHILTWAET A S,

EDZF7=] 22wk, RETE. BD
T (WAl > [idn] BERETH-7 (p
<.001),

([BOokEn] o0 Tid, WIRAL, WRA
BNET Tz > Nidv] oBEARS R (p
< .01, p<.05),

INSDRAEEIZAZVEER L BORAIT A
NTWBZEETRT, HAOBMNS O EFEHIL
TWBADEH, BAKEVEEMLTHSAK
Ng, ZhoDfiizkEn -7, 2%, BEH
OREIMBIFENR TS AL, BN HBELT
WHEBHILTWAEFA B, &AM, FHRIC
BokE x&n¢HlEE. BomiE, REE, IR
ETREIZBOTR, AREAERVEB oL, 5
co TDZ NS, BOKE X IZHT BEBHNT.
EFEoBomErREiIzksnTcizn. BER
DEIDRIIZES>THEENTVEDTIE LWL

INEEIOND,

[AHBEV] 220 Tid, &ELET [13vw] >
MWz, BREIZ>VLWTIE VWil > ik
W, BRE-STRE (ORI A Ni3n] >
(WA ] OBRABERETH - 7= (EIZp <.001,
p<.001, p<.01),

BLREIRDOOTIRI» G RIRE TORIEERT
BEETHN., BRLN—BTREIZBOLHE, S
BOTETORSAXRTHEETH S, HADE
NEVWERHILTWEAD LA, 8K EEE
LTWBALDE, ZhoDfEIZREN S, D
Fh, BORIVRVAIZ, BADE&AE WL
HMILTWALEFEA S,

4.4 E B

ZOEHI, BREAEEE S S—V T VT 15
HEDHEARET -7 25, AB%HOERLE
BHHRE K =V F ) T 4 Btk e OB L
EHDOTHLNEDTH 7z, BRET—HRINIR
bINABBRORMETELY, ALEZED,
54 5L, BRHBHPYUAD/S—VF )T 4 &
DOFMAEZRL TS VI TEMEEVLERDN
B, 7=, ZZ TROEANFHEZERS h
24D TH O, HEMLFMPEDE L ORERE
B - HME OBIZ DWW T E TIA L TOMIE
3TELW, LAL, ZZTOHER»ETHE,
BERBHE -V ) T 1 BOFEL ORIZIEH
BOSBRIIROhWEE I AHBEHALS A &
Tz

ZHIZHL T, BEORE EDBREREHRTET
VAEMIONTIE, bHTEEOREIRDON
7mo TOELFER,STHE. W, O, BOK
XX |ZONTIE, ASICHABEBLOT W, EE
DEN > TWAEMTH 3078070, BEARIT
ZITIEMET A %,

=V F )T 4 BHEDEETIZ. B1LSTD
REMBATOHO/S—VF )7 1 ZBHNIZ B 5 —ER
EBEHS>TWBHEILNEAD, BOTODEETOD
R (B) TERREE, BORIBFILHEOE
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HABODOREI i b 2 BEOEENHFR L ERTROZENRE

KE&xzn, ZORRERIZOVTIZ I TILE
RTELV, BRHOTHAIE L 2-iFRDEH
NRETHH 5,

72, BAOBAEVEZMLTWBEADS
A, BHMEVEEHILTWAEALD G, BFDE
XDMEIZKREL 572, DFD, BORIA, &D
BEDZEMOBNEFENNDIZESTNEET A
%o

BADOREEMRIL. 2041 XBAKE L §1z,
flbod &1 & DAY 22 B T EEMIZ AR &
N TCWBZ e HHERL RN ELFT A
£,

51 A3k
1) K#hfPk 1986 X ABHENKIZKIZT &

HRORBOEE. HAHSOE2R%E270-H
AIN—TF - T4 F 3y 2FRHMOAKE
Fe e & ,67-68.

2) KIHEREX 1988 BADEF~BA. HEBEZ L
THCRE®. sk, 18,76-88.

3) K¥EBK 1991a IFFEMREMDORIE :
ACT REDMER. LB#BEAFZFHILER
%28, 1-12.

4) KIEBX 1991b FROBEMFHE XA
f1. 1L¥EXAt. 24,55-68

5) KK 1992 S RFIREHIZLITS T
7 v FRBREFRITRRE. ALEZEKRZEES
LEHRE, 29, 91-113.

6) AKIHERX 1995 KIFHLVVEE-A4FFEh D
BA. iFEhaVEE. (T u2iREEHR X%
bW ER—HELTE [HF7 7 LRRE] —.
Pp.24-41.,7 %L T HikR)

7) KHERKR 1996 fL¥CEZFOBM (BA
RS KIERK - FLER AR LHD
HEOEFE, ILARERB. 2% Pp.28-46.)

8) KIHERK-MBEA-EHEZ 1992 ®HH
BEALEMRE—BALBEICKIT 5 TMD
BADERBOILE —. BFOE2IZ, 1, 101

-123.

9) Mk KRGIEXK- EMF— 1983 HEEAAE
OMEBICET 2078 (1) —fEBIREE#IZ &
58—V F )7 4 BHRITLOMY, EROE
2F7E 23,9~ 25.

10) FREEE 1996 LMEDBARIZIR L M AK
HRIZET A EIAMME., T2 4 oY —if
R, 4, 145- 157

11) HERE 1992 L7 - 227 4 —40D
REEE 2z OIRH. EERLE - LG - BT
ER L7 1274 -L0O0EE, F2
B FH= v HR Pp.26-36.

12) FEERF 1991 HOZBEREfEREF
FHEHOZEORENEL. BRECOEFMR,
2, 70-77.

13) NRFRERREZB2HE 1991 AKEHA
% LAEGREHAE ANRZFRER %1 ®
tLi B AR

14) MEEA 1988 BADENRE O HEFEMTZA.
fLEsTAt. 18, 89- 100.

15) MBHEA 1992 BADOLE. HEEE

16) MEFER - LR - AJIESA 1986 HO
REREORE. JHEKFOEFMATR, 28,
1-10.

17) FliE£- TERE - KERZ 1976 A%
B — M REE (STAD (cB¥ 2%, BHALD
BE2F MR RERIE, 891-892.

18) MHEZE 1992 / VN— A Z2F LB L
U=y L 2FAREDOHE HRFERFC
BB (BERF) %43 % ,123- 136

[f132] ZoMEOEEIFEL. BEIE. il
AW D, BEE, EAABEFADBN RS
L7=DT, L THELEZELET, £/, T2
A b oY —fRRERAEHERBOEIRIERK,
BLU. -t —{tRRADMREDF 2D T
BCREICIE S Btz LE T,
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Oz 4 hAY-HRERRE
F7EKRE - BEXELEHEE

QARTA YD IZETARAIV Y

KBRAEICF

¥ M

IO T4

;% .
B BAERREHIZSF-—N
A FR8FE 11 H20 HK

BNTDT F —FXFEIZIE, TELRBHED
[(EINEBLELAEBEL Y2V T2 D5,
BREOEAREZRDEL L, REEOBE X 4R
N8B A4 &L, BAERODETRD . &
fRiJD A v 2L 2 TS, £ LT, RiZAN ST
ReEkE<RME, BiIFE T3, H2R<RY
Z7-0I2METY S, AiAIcENS - d

DY =VERTWTEAZELNZDIT, 1L
BIZDOWTERLBEE, X4 L6410
TWAZLAERELZVWEIIZTE, 2FhiLd
EZINIETH-=rDESICBRTHI & %
RKEETBE55[FFa50- 2425, 1t
WMOFEETHEEELDLL, KEEZDIZBEBL
B8 H T B,

AL TCWAZ ARV AL 2713, BK
DAL I7DEWGHEHE > T, biLbD[EM
IZELAWCIEAD DD H 5, K&, WVE. £
LCTN—=RT Ty ID~=F2T7/XF 1%
T OFAT. VbW 5B X 4 7 BEZO—FITH
5, ChGRLRADHRNR T4 THBI L
PRIV, BLAZTI WS EBO Tt 242
ZFRE¥EH->TWD,

FIT—D0XF#EA LV, ThidT A
T4 v IICBIT KL EELDOXFITH S,

. Cosmétique and Cosmique

. Kiyokazu Wasida

Osaka University

Ve ZOHENEFED LT, tHADRIZE
e LTOUSADTHEAM T, T THREER
bLAMRE, ThEFh (L >End 4 4 —
CEFRLDOINDTHB, 77ovaveid. A
VERTNFID LT -4 A—VEHBRL.
L., HEICRET 5720, EDTRMED 2
ZAANE CEADGENTFEAML - RT3
ZOHRDNWELADI L TH D, TNEWSH
RBZIDESICEFTRIERMELE VS LT 2 L THY
BT5DTH-T, T &iZfurryvitk o
TRE-FEITFELEVW ] DTHB, 779
av&id, ZOEHIZ, AV ER=nnicBE %
BMLHEIEND, THIVNSEODYF—LDYE 5
ELHEELBELDTH S, Wi dE, T7
9 g IEZDESIZVE EHFORNPANEHAL
ANBAT 14T ThHS,

B, XDORILT 79 a v, O EZOKFE
DOHENEENZT, BAIFOBKF O AD 2 H
TENThOEILT -4 A=V A EAEIZER L7
DRIEL DT B-0DAT4TELTDT 7y
Ve VvEKFEDT g vy EXRESIE,
VL EZDOHNBANEENEL, WDITHRORE
PHEOLLHLLAZAMIZV > DL AT
LTHROZENEBZ LS5EEE. bLBid
FHOLREKE & > 2FHEDEL &5 KT,
CEBEDT 793V ELRIENTES,

7L ELARE T ANDIFETHEI AT
1 v 7 (cosmétique) 13, A%, 232392 (F
HB)=cosmique) LRHK TR IN TN /DTH -
720 BEOBERELE LTOEWIIZ, »OT
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ETBAHETH > 724, (LMPIRERY 2R &
512, bLEBDOBIZRATVE DL DY
DHMEL S L THHETHD, ZDRdiz, B
DHEE (=) Thh, BELERT B LD
LDTHIHRDOEFNE L EIFIEBRT IR
BELTHo7z. 20, [BIOHMF | ~NLFIT
FT57=012, HB0IT[BIOHR | 2P0 72
I, CRADEKRENZENLIREIZELS . 25
WHOEKEBLLTHH7=DTH 5,

L2rL, RABMROE»IZBTFEEET. ©L
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ThHEIEHLDEA, bHVIEFHEZT
5ZDBEHEDIBTHN, BREOHKEZDENDT
b5 5%Hn, HED (W] 12512 FhRTh,
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EEDODLVEAIZHENL TS 7=DTH 5,

Ihe iz, LRV, EHFEL 124
VDR EL LTOBBAR > TLEH &
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T. SHAREBT, ZLTZF 2L TEIGR T
T, T3, FHEIDELS, &DE4
LLMAANS =D EDTIZ AL kB, Thb
2 LAME. D DRICHEDROEKEA A
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N, —FED L — LD 25 A THY H R &
THLEDTLAIEL E->TW5,

IO L7-BEMETI VT I AFDENT, &5
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—fRIZA4 7Ty TEVWIDIZ, GEHBED
EHAEABDZEIZLHST, RlOEDIZEAH &
THITHRTHD, ThI, BEEZRIZHHEDEE
BDBAIZT 2L W) BERTIEFEDES> TH
AHL., F7-BIIHBEERT. B5 L) EKk
TR—EOEE LA LETIENTES, ZTL
TxOBRIKEDS, ThFhREEBRTH 5,

BIiRm% 255, BRI T5E0W-7-FE
2. BR TR, 0L ETTonFo L k-
TWa A, HZZDLDREe» AL LTo1t
¥HZEELL T, ZEAEDVDEMTL AL DR
fl. CRADBRIZEAL DML MY L2k
S5 TWb, ZLTEhE LIz, {LHDKEES,
e 3] Zems, (51 Ze. 2%0 (57
LE6A]I NEZTAFLTERLEER B,

LY BREFGDAT 4 7 TEH, BEDAY
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LML THWBE WS BEELETESATHAL
WK BHEATEEILOAS LIk -7
EVWSITEE, AULIBLEAD [FEA] #. F
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ZT. BDEDIZEBENS LW LAE, LREA
DDA A=V ELSDHFEELEIETEDTH
%, EhB 28 —R7 4 FLOLMIET ITE
Ehah, BREEPBLLE LV ELEDH S
EFLEERBEIAL D, ZLTHEMchs L
T AX=—VDEFANAT 4 TERELTHAL
IS S 20T, BRE L TARALIR LUK
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%%, ZOXHI, AUL & KEMIZEHE(L
L. ZBRILTBHEFTDIZAT 4 v 2 LVWHRE
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ZELBVLDTEEL > TNEDE, &,
BAERBOWENNRTIIENDEBVWENRSL T &
FTELVD, TOFEEBIGELTAI LT
T, VEFELDE, oL RAICSWHEE
B, HBH5NWI(ODELYDEFZEETIhDAL
ZEBMRIZTELVEI> L [#] 28 5Tn
%, 29 LIAADTFHEOEREMIE., Rk LT
DDA A 2 HBAT, - BHETAAT 4
YIDF ¥V FNLEBRLTOHADTIIHWEA
I UEAZEMALER (B2 IHIA) &
B2 TIREL, LAADERBMNLEFELRR
THLODEBENDIAZAAT 4 v 7, LEADKME
ODHRFIZA> T KBTI AXT 490 %,
CRADERBNLFEARRT 2720121, &
Z6<IFET. 24T 4 v 2 ICKREMEARI{E X
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