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Hyaluronan (HA) is a non-sulfated glycosaminoglycan (GAG) that plays an important biological and
physiological role in normal and pathogenic states. The physiological function of HA is highly dependent on
its molecular weight (MW). As a normal constituent of the extracellular matrix (ECM) , and in its native
form, HA exists as a high MW polysaccharide, typically in excess of 106 Da, where it is associated with the
structural fluid dynamic, homeostasis and maintenance of tissue connective tissue integrity. In biological fluids
such as blood or lymph, or at sites of inflammation or disease, the molecular weight of HA is often significantly
lower. Both intermediate (200-500 kDa) and smaller MW HA (<20 kDa) are involved in cellular processes,
in particular as signaling molecules for angiogenesis, induction of inflammatory gene expression, wound repair,
cell proliferation and migration. These processes are important in inflammation and tumor invasion. On the other
hand, hyaluronan is very popular as one of cosmetic materials based on its physiological and physical property,
however, the physical and chemical stability of hyaluronan which is used as cosmetics and/or functional food is
still unclear. The objective of this work is: 1) to obtain the knowledge of the physical stability of hyaluronan
under several pH conditions by using polyacrylamide electrophoresis (PAGE) , capillary electrophoresis
(CE) and nuclear magnetic resonance (NMR) spectroscopy; 2) to investigate its physiological safety by orally
administration to rats. We have found that the chemical stability of HA and the oral availability of hyaluronan
by the grant. Interestingly, orally administered HA is existing as a complex with plasma proteins in blood
circulation. The metabolic fate and function of the orally administered HA will be investigated in detail in the

near future.
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Study on physical property and
physiological safety of hyaluronan and
its derivatives as cosmetic materials

Toshihiko Toida

Graduate School of Pharmaceutical
Sciences, Chiba University
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2-1 HABBLUHRE
O HA Z#&

HA (Streptococcus zooepidemicus H3k) 1%, F-¥45F58&
20,000 B £ 780,000 AR A LT — F7r I 7 7 k&
A SHEA L.
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P/ACE Station ver.1.0 & v 7z,
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B OB 531 53 W H BRAL 2 i & 375 L 720w T 2
— 72 HWTIro 7.
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3-1 B - BEEMEZHETTOHADREM
Table 1123526t -> T HA 2845 L, 47 1AM
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DUF oA T, Condition (PRAF5MF) % C, PRAFH
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A= a VEALEBIET 5720, EHESO NMR AR b
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ZALIXRRD SN o 72H, BEMESAMCTH % Condition 3
BLU6 TIHEEFDOARY ML EEEL, K& RED
HoOBNT.

¥ 72, Condition 31ZBIF 5 AT VORI ZEALE
Fig. 3127, FRIE 1 BEHDRRICANRS MLOBLDSFED
LNV EDERTE 5.

F 72, Condition 3IZBWVWTALNIZAXRT MIVDOEAL
A, KDL TLRDO LN 0L ) R iR
% 72, Condition 7, 8 |2 T4 1 HH @ 'HNMR % il
L7, TOMEE Fig 41587,

3-3 FvESY-EBXAE (CE) ICX33FEAE

HA # £ 5T C—E2MMRE LG E0 5 T B9
fiDOELEBIRT 5720, CEILL-> THHTER T-7. 4
B X Normal polarity, & Hi & UV200nm & T 1T » 7-.
Fig. 5 IZFE#E g, Fig. 6 I2f#4F 1 38 H @ Condition 1 ~ 6,
Fig. 7 {Z NMR 2 X7 M VIZZALHE20 5 172 Condition
3® CE iRz, TNFho NMR AX27 bV Estlt
SHTRTY. CE Mk RIETHREZEZE L n=3 TIro72.
WHE L L T B L, WTRO Y — 7 0 F RO HED
S>TW5b 00, RIFFMC L 22 LTI IEBE S
Bholz.

3-4 FIBRABICKL29F=AE
ST ERSAOEAZ XY IR T 5720, KU 7
JYNT I FTENVERWTESIKE 17072, FIVIREZ
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Table1 Conditions of HA preservation.

pH | 11 7 3 5
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4C Condition 4 Condition 5 Condition 6 Condition 8
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Fig.1 NMR spectrum of an HA standard.
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Fig.2 NMR spectra of HA in each condition.
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Fig.3 NMR spectra of HA in condition 3.
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Fig.4 NMR spectra of HA.
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Fig.5 Capillary electropherogram of an HA standard.
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Fig.6 Capillary electropherogram of HA in each condition.
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Fig.7 Capillary electropherogram of HA in condition 3.
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Fig.8 SDS-PAGE pattarns of HA in each condition.
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Fine powders of semiconductors such as TiO2, ZnO and CeO:2 possessing band gap energy ca. 3eV are of
potential interest as an UV radiation blocking material in personal care products to cut off UV ray less than
400nm of wavelength. However, it is suspected that active oxygen species such as singlet oxygen and oxygen
radicals are formed by UV irradiation on semiconductors and cause damages to the human health. The goal
of the present study was to find a way to overcome this problem and to develop a safe and stable inorganic
sunscreen with excellent UV absorption capability. In order to reduce the generation of active oxygen species,
semiconductor particles were coated with amorphous silica by seeded polymerization method using sodium
silicate and tetraethylorthosilicate as the silica sources.

White nanoparticles of calcia doped ceria were prepared by reacting CeCls-CaClz mixed solution with NaOH
solution at pH12 followed by the oxidation with hydrogen peroxide solution at 40°C . Then the samples were
calcined at 700 'C for 1 h to prepare white ceria nanopowder. After that calcia doped ceria was coated with
amorphous silica by means of seeded polymerization technique using hydrolysis of tetraethylorthosilicate (TEOS)
or acid hydrolysis of sodium silicate. The silica shell is confirmed by TEM, XPS and FT-IR. It is confirmed
that calcia-doped ceria showed much lower photocatalytic activity as well as lower generation of singlet oxygen
under UV light irradiation than those with titania and zinc oxide. The silica coating by seeded polymerization
with TEOS was much more efficient for the reduction of the catalytic activity of ceria for the oxidation of

organic materials without loss of UV-shielding ability than that by acid hydrolysis of sodium silicate.
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R % SV ©5F % B I TRk 4 OSBRI RGR 235 58
ENTWV D25 ARREEW O MR T 5 243
AL O WHCREBEILERH 25ER S Tw b, R
WX DRI EZ T 5 720121, PEERD N R
HEEAZHED OBMIASFIH S, PR 400nm LT %448
Ay bTAEOICIE NUYFFY vy A LF— 3eV
BREOLERPLETH L, Tz, WHOLOZEWAEZ HO
572D HELE B 720, RSB E b, C
DEIBEROD LI, BILF ¥ ¥ B L OFRALHER T/ K
FAREICERAME R & LTI &, SO L) ¥
A (BUT)LD FRTORH b ME S TwD, B
F 5 U RBALISIIAR LN NMIETDH H D SLHRGHIC X
DI EZFE L. ARYZ SR BRI Lz 0.
MBS 2RI I ERMOENTWEY, EE, BLF ¥ V5%
OPEAROIEFHRRIC L EK SN A TETEREHRIC X S DNA
HE G SN TB Y., JLEICEA T 21LPEm I 8K
JRFERAET 2860, PEAT 2 RFouhiiEIc X 5
EHEBEDOERBEECOWTHERE T L2LENH L. &b,
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PTOREBB LYY ABEICL D L) 7 OB LA
ZGETRECTH A T & & I L., FrBlsEs s & L
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LA ®EAT L 72D & AE %o R T/ ROl T
DSz 0] B X L7280, BREEOHIRKT & DBEEILH
b T B0, A X D EILEREFES R b
%o AWIFETIX, RIMLEREZ AT H2ERLVE M7 0
B4 PEIF ¥ VR [K3x (TiexLix) O4] KT 275 v 2
ZFICEDAEKL. K1k 7+ /T2 8E1t
L VEBAOERE 2107 9 2 & 2 L ETowRE: (&)
PUET LI ERRALD,

— I, EV AR A & R0 HBELT Ik o bR S
BULTid, MHEREIILE R & AR BRIRIBIG & D
BT ONBE Z EH D, ANYTREELY) 7. BILF¥
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Ce08Ca0201.8 7 / HiF
(RIS E#H)

R F 2 > B Si02F / WF
(RIMREREER) (BREE AR

1 ERRFECB VTV )HhF/EERE

VB X TR LTS O YEIE T 1 B B — HIHMEE R B
ERETT A & & BT, MBI E. RDNUHEI TS
HERZ IR T A 7 )V R DAV 3§ % 23R & 0 3P
L7zo F720 FEAROEIEG TI2B1T 5 DNA f85%
BHIOWTH AT L 72 9,

2. EBRFAE
AV TEBEEYTF/HF (Ce0sCan2018) DEMK :

0.8mol-dm=3 ®# L+ VY 7 & — 02mol-dm-3 31t & v
¥ MRAKET L 3mol-dm3NaOH /KB = K IZH T
L pH12 THL L 7270 % @ Ee bk & CTHAL . KTXL
Wi L. 150C CH IR L 7272 700C T 1 ReRBEL 72D
ZEEE LTHWZY,

ERBRLENOYA FRUFILEBRF BT L
[K3x (TizxLix) O4] DA :

i 1 @ K2CO3, Li2CO3 B X O TiO2 #K % H &3 1
i 800C T 3h itk L=, FrE®d KaMoO1 &7 F v 7
A& LT, PR T e B RS S 872,

Kax (Ti2xLix) O4/Ce0.8Ca0.201.8 EEHEDEK :

i 1 @ K3x (TizxLix) O4 B K % A K58 L 7214,
0.8mol-dm3 ®#i bt ) 7 & —02mol-dm 3 ¥ L # Vv >
7 MRE/KEM £ 3 mol-dm3NaOH /K& = M EF I T
L. pHI2 Tk A AW S, S HITEMILKELZHTL
LB o Cedt % Cet ICHE L L. K TS - 521 H% 700 T
T 1R FARBE L 7 0 Ce08Ca02018 % ZHEIK Ksx (Tizx
Lix) O4 FIZEHR 272,

SR E MR

KB ETFHAAFVYraRYyyadyy, NS E
V7)) VB X ORIVERIINFI T H B 4-tert- TF IV
L APNFTVIRYIANAZT Y BLUOINT A b VK
Wt 7 F NV OREGHEWIN A Kbtz 1 HEEHOGHE
IR IH DR G REE GC/MS 12X ) @’ L7z F72.
OO 7EBm BI X 1I0m D) H - 7TV IF
WEF 5 =7 B L OBRALHSR KT % H kO I %

Intensity/ Arbt . Unit

11o72
DNA #5155 :

B K B X O°DNA S # (pUC 18 Plasmid DNA:
Nippon Gene) % KHIZHELL 728, K& LA SKET
Y7 DN (360 nm. 35mW) % MEF L, DNA ok
b % o VESGKEEIC & ) Tz,
—EIRRR TR A ST ¢

AE OIS X 0 AR B iR R 2 LRI T
WX DR L. e & OB O W TR Lze —
Jiv 20mol% # )V ¥ 7 EE R ) 7R T &R E LT,
Na2SiO3 RIEH DMK B L7 v E= 7 2 filfit e L
FEZUFIAVTaRFYF (TEOS) Wil DOMAKD
f# (= FES) ICXDRFRIICS) AEEEZITV, 7
SNZZAE OB E 5 v v~y MEICX D FHEL
720

3. BREEE

3.1 EBRLEN7OY A MRIF 2B [Kax(Tizx
Lix) O4] RIFDEK

K2CO3. Li2CO3 B X OF TiO2 oE&HZZ 2. 1000C T
2h G SR 7-3E0 XRD 8% — v 2 212RT, HA
A L% x=0.19 T & K2Ti109. x>0.363 T & Li2TiO3 7% 3t
HFL, =MLY P27 oy A MULEWE S z01
x=027 DEEDHZRTH - 720

F 72, x=0.19 OB IR 7. x=052 OFEHT X
REFKTHALTB Y. x=027 ORBHIIT L A LK
KRTFDOATH-72 (M3)e ThEY, MR TFIZLYE
Fruat A bRF 5 O HRRL T KeTis09. ASETHL
T Li2TiO3 II@R S b 2 L asb b,

® : Li;Tio,
2000 B KoTiOo
1800 |-
1600 |- °
1400 ‘ |
1200 ° e . A A e Kool aalioerO4
oo b Ty i K gTi L0204
800 |- A
° .
600 | - L U\ % sk €2 Ky 0Ty 64Li0.3604
400 e T I b b KoaTi roLior O
200f g J
OE .L““‘ T A M. - e, . }‘, a: Kos7Tlig1Lio 1904
10 20 30 40 50 60
26 CuKo (deg)

2 KoCOs. Li2COs & & U TiO2 DECELEDARKMIEICRIF
TRE (F#: KeMoOs EELH = 1:1. RIC:EE : 1000TC.
RISHEE : 2 h)
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KO.57Ti1.81 Li0.1904

K0.8Ti1 .73 Li 0.27 O4

K1 .57Ti1 .48 Li 0.52 O4

3 FFMREICKITY KoCOs. Li2COs B & U TiO2 DELELEDFE

x=027. K2TMoO4 75 v 7 AMETIIH—MHL ¥ k7 1
I A MEAW O ERIZ 1200C O BN E TH o 7255
50wt % @ KeTMoO4 7 5 v 7 AAEAE T T B i B2 900
-1100Ccwihd LY K27 a¥ 4 MHE—MHITE S L,
K2TMoO4 7 7 v 7 ANZE L b2 RAET 5 2 &b h
5720 %B, 900C TIEMMEESA T4 TH Y, 1100C
TR AR L L 72 (K4,

x=027. K2TMoO4 7 T v 7 A M= 50wt %. B .
FE 1000C TO RIS D82 M 5 1R T LR 2
~1h TT7 AR MNUiEdH F D EBL L 2 d o 72A5 RfFE
A320 ~ 50 miZARLCTHB Y SISk ORI X bRz
ZHIMTESLZ b o7,

3.2 Ksax (TizxLix) O4/Ce08Ca0.2018 HWEEDEHK

x=027, K2TMoO4 7 7 v 7 A 50wt%. 950C. 2h D
B T A B L 72 KosTir73Lio2704, KosTi1.73Li02704/70wt
% Ce18Ca02018 B AR B L OB A4 O Ce18Ca020138
® SEM BHE#%K 6 127”3, 5— 20 mDig 52Kz A
3 % KosTiL73Lio27O4 AAE R TE, T O RMITHK LS —
15nm @ Ce18Ca02018 F / K FA WM LT % 2 & 25H
ATE D,

30wt % Ko8Ti1.73Li02704/70wt % Ce1.8Ca02018 & KD
HEE M AR VR 7ITRT, FRMEY) Ce18Ca020138
[ZERAMERIRE O VBB 2 AL T 5 & SRR RE A
CF L7228, SRAMEERE 2 A 9 % KosTir73Lio2r04 & @
BAIETIEE LA Ce18Ca02018 H X 1) b SRAVH U L fE
DR ERBD SNz BB, WTNORE D W HEB D&
PEFIFIFHE L o7 TRED, BRRF S VBHIY T4
LA L TIIERIUEREZIHE S 2L R, LETo
kAN EESEL T EDMEETH L ENHLNE o7,

3.3 FEABNFOAMEEES SV —FHERE
4 B FTAE
700C THRBER D AV > T REEE ) TR (EE10 -
20nm) & & DITKEENGICT HMBRFELZHED/NT A b+
VEERE A 2 FVB L Whtert- 7F N 4- X FFTIUN

YVANRAY YEEMBIIRT, /8T X MR IHERRA
FIE, T NORETH BRI cis (koA 5
7eb oo, FEEFERAAFIL, BRINT 994%. 20mol 7 V¥
THEHEEY 7 TIE983% TH o720} L, F7 =T Tl
974%. BALHiEH T 886% TH - 720 F 7z, d-tert- 7F I
L-APFIIRIAL VAT IZOWT D [FEEORE HA
Boh, BLF 5 v B X OBRALHERIC X 2 ARSI
KOG LT, Ay THEEE) 712X 548513
OTHhLnrol

RADURANC X 2 —FHBEOA KLY, —HIHEE» S
SHEIEBEANOZALISHED 5 [(102+102 = 2202+hv
(634, 762nm)] DIREHEICL VFHEL /2 2 A —FEIH
BTN, BALHSE >SBRILT 5 o >R 7>V T T
BE#EE ) 7O (K9) 45 THY, X 8ITmSNs il
BIEVEDMEE B —3K L 72

3.4 RIHEEHETICHTS DNAES

1012 (a) #EHEZRM Blank). (b) TiO2 (Degussa
P25). (c) ZnO (FG#iZE) B L (d) Ce1s8Ca02018 F7
T T DNA ICEMNREBYE L7205 VERKE) Y —
VERRT . RIVRIBEHT O T OV EEIE T & U
DNA (Supercoil). EEOFGVHEGIE T & v DT 72
DNA (Relax) /@@ S, SRIMEIE %, FRICBn5
61 Relax DNA OYJWTIC X 5 8517 DNA (Linear)
IZ)aIR &N b, TiO2 % ZnO 746 F Tl Linea DNA 0O/
AR B 15 5 Ce18Ca02018 TlIAEL FBO LMo 72,

fi 4 OFREFAE T T Supercoil DNA B X OF Relax DNA
DHOCOAKR 50 EE DORERFEALZ X 11 13- T ZnO fF1EF
T3 30 43 #2 BE T Supercoil DNA #3742 L. Relax DNA
1315 min THRK & & o 72% A L THB Y. Supercoil —
Relax — Linear & 21b3 % DNA#HERRZ 5 2 &b
5, —J, CeO2. Ce18Ca02018, Ce18Ca02018/10wt %
SiO2 WIFNORAETH Relax DNA DAFIZED SN DE D
DD, FTOEIITS V7 FANERBETH D, Supercoil
DNA OBV IIBD THENTH o720 ZNL DY) TR
AR T2 BT 5 DNA B0 2 IR R I3 A3,
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1100C 1000°C 900°C
4 RISBREDEE (B : KoMoOs EEH = 1:1. RICER”: 15h)

5h
5 RICEEOHZE (FF : K2MoO4 E£LH = 1:1. RIEE : 1000TC)

y : = { . - h . 20 “
485881 15.0kV ,Ai <A, -
KogTly 73Li 0270, 30wt% Ko Ty 73Li02704 Ceg5Cag20;.50n Ko gliy 75Li02704
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70wt% Ce18Ca02018 AR S L UHEEHFRED Ce18Can2018 D SEM BEE
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52 80F
~
3
c 60F
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=
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3 40}
E (c) Ca0O-doped ceria/30 wt% mica
20r (a) CaO-doped ceria
Z ____— (b) CaO-doped ceria/30 wt% PT
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7 a) Ce1s8Can201.8. (b) 30wt% Ko.sTi1.73Lio.2704/70wt% Ce1.8Cao201.8. (c) 30wt%
Mica/70wt% Ce1.8Ca0.201.8 $ &£ U (d) Ko.sTi1.73Lio.2704 DEREEB I T RV



FBAF /T RFORNANRRINC & ZEMERFER & 2 OHEEICET 55

p-methoxycinnamicacid 2-ethylhexyl
ester

m 4-t-buthyl-4'-methoxybenzoilmethane
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Relative intensity

—
0 15 30 60 a0 120 (min)

(e)

) 120 (min!

Relative intensity

0 15 20 60 90 1200 180 (min)

10 (a) HFEEF I (Blank). (b) TiO2 (Degussa 11
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MRS B LZEMEICERTVWDE E VR b,

3.5 JUHHBEL 7 O

TYEZT Rl L 55 TEOS® ¥ — FEA [Si
(C2H50) 4 + 2H20 = SiO2 + C2Hs50H] 2L sz
D AE ANV Y TEEREY) 7O TEMEBE %X 12 12R7,
10 — 20nm BEO 1) TR F-KRIZE nm D > ) A g H
B I N TV E00BIEI NS,

B 1312 XPS Ols A7 M VERT, YU W HEROH
VI TREBEEY) TIZIE 22008 — 7 BBIg S, 5288eV
DIRNYE — 7 13T T, 531eV DYV Y — 7 3R
BRIGENT L EEZONE, ) A HERFHCBIRS
% 5331eVE—=27133 ) O TIEITER L. 5295 eV
DE—=2713 ANV THEELY 7O TBECERNT 5, ¥
) DT HEFZITER T 5 533.1eV O ¥ — 7 1%, NazSiOs
RV ) A B OY A, TEOS # w7234 & 0 §5n
Z &A 5, NazSiO3 OFRIMAK S TR HFEED LS <\
L) 7 REWIH BT E)IHNTEOS DY — FEEDY

HL0AhwEFHREIND, T2 ) TORTEHBRISE
W aHE—=271E, U PHBEITLD 5288eV & 1) 5295eV
I24+07eV ¥ 7 F L72o SHIZEY) 7TEEICHEI N Y
) Hi Ce-OSidi ek L, & 0 BXAEMEE OMW Si
LOREFIC L BN DLEEZOND,

%k D XPS Ce3ds/2 A7 MV 14128, V1)
APEICL Y E— 7 fLEH 881.3eV H* 5 8825eV I ¥ — 2
WMEFY 7 FLTBY. ZOMEED S K TOD Ce-0-Si
KA OBATTRE I NS,

K15129 v~y MEICEB0F Lo bicx4 %
AN T B T OMBEE R R AR T, Y A
B OB AR RIE R IR T L7225 5wt
FED 2 ) AR TIREBEIUEREDIR T I b T TH - 72,
) AN XD AL BEIE PR AR S L7z, ARIEA) R
2. TEOS @ ¥ — FEAIZ X 5 478 D )7 A% NazSiO3 O fig
ARG L BHE XL DRRWTH o720 I, RFER
ST T, TEOS © Y — FEAD AT H O K E
MEL =% ) hEEPER EN 720 L EZ BN,

12 YUABBEAHINITEBE Y 7O TEM BE (a) &R (b) 20wt% ¥ H#HE (45 min) .
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Hydroxyapatite (Caio (POs) 6 (OH)2 ;HAp) has been applied widely as a biomaterial for substituting human
hard tissues and as an adsorbent for chromatography. The HAp crystal has two crystal planes with different
charges: positive on a-planes and negative on c-planes. Thus, novel properties of the HAp may be produced
by controlling the orientation of the crystal planes. Controlled orientation may be achieved by modifying the
morphology of HAp crystals. For example, in order to increase the positive charge on the surface of the HAp
fibres, it is possible to grow hexagonal-shaped HAp fibres which are oriented along the c-axis so that the a(b)-
plane is wider than the c-plane. It is expected that these apatite fibres have high specificity of adsorption to
acidic proteins with negative charges. One of the objectives of the present investigation was to establish the
novel process for the syntheses of the HAp crystals with well-controlled morphology. We indicated the novel
syntheses process of plate-shaped HAp crystals using amorphous calcium phosphate (ACP) as a starting material.
This process contains the control of growth direction of ACP to HAp by the absorption of amino acids, and
the accelerated crystal growth using an enzyme reaction of urea and urease. In particular, in the case using a
glutamine acid as an amino acid, the plate-shaped HAp crystals were synthesized by hydrothermal treatment of

the HEPES buffer including the Ca* and PO+ ions, as well as urea and urease.

1. BW

KEET 784 4 & (Caw (POs) 6 (OH)2 : HAp) (A MAMEAL
A RER T 5 AR & WD TRV LR Z b, Th
RETRAEE R LA VT T M B P S
LIy BENEREEEERET 5. TOT/88 4 M
BHERLIVEDE S I v 7 AR 4 I T X T
MEEB & TR RIS B CTRRIRIBH ShTwb, F
Tov TONZA NEE Yoy H e & ORIV E O WA H
ELTHHHMTH Y, WEBIERICSy Y HOEN% (T
EAERIEZVWIRERIE LTHON TV,

T23F 4 MEIFERFNICEATRRCET 5, 2O
FVEER LIRS S, SOEFVEDLHIZ, T/8%
A MZiFalfik cliie ) oA D 5 My — i
W2, aTEHNE Ca¥ E AR L CIEICHE L, —J. c |
I EC OH ™ & POS BHEAET 5720 ICAICHEL TW»
5o CORMMEOEMICEY ., & VT HANWAET D LE
ZHIENTE, aWIIZATEMEZ D OIS v /37 B,
c MZIFIEEEN Y v 3 7 BAFRIEAE T 5. A 1Z
NETIZT YL D ¥ 87 RS DFRRLE % h) L&
B72012, To88 A MO TERERIEE O & A a
Mx% B LIEEZLOT7 87 4 ST 7 43—

Processing of biocompatible apatite
particles with well-controlled
morphology and its application

Mamoru Aizawa

Department of Applied chemistry,
Faculty of Science and Technology,
Meiji University
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725 YR EWAEHIE LTORERET TR, ZORIKE
WHTAZ LI IAR MY =5 HADIEHART
WfFC& %, B A HRKL I TBEA~OEAE ML < (b
PEOD D 25X v), FREIEEZZNSEL720, {TA
HEERMRELMENMETE D, SHIT, bbbk
HEETEDBE I E 2 FM T WS 2OIC T LV F—

4 MR 7 /N2 1 b )

AINVKXIINEERTET I/ /g
cH BORE (L83 BE L) /

/
JoJ ——

<000 00—
ol FIoEEETETY, LT o 1
BOWE (VS h ) TS5 1 L

H1 73I/BEETICHETBI3HAPDDEZREKE (EF/L)



EREEMET /NS A MRFOBRTEESE 70 XD E % DISH

RT7 PE—HEFREREZ D DL —F—~DLLED HWVE
EZbhb,

Z 2Ty ARIFZETIX. HAp ORI 7 1+ 2 DR
ZIRIML. BFICHBIRT 785 £ P OB T EICDOWT 2D
D7t A THE L7z BRI, 1) HAp &g
WAELOFEMEY YA NV A (Amorphous calcium
phosphate; ACP) # MW EE L. ACPLT7 I /VHEOE
FE3L & ZMHEAEH 22T, ACP 205 HAp ~Of LS B
X O ZF MR E IS5 2 & T HAp RT O T REH]
#ikATze bHIVEODOTORRIZ, 2) REANLT YL
(CaCO3) &AW ) Y (HsPOs) & DAKBEW G B &
OCR#FE T LT —ELORERISZ L. BIRDY V&
IKFEH V7 2 (dicalcium phosphate anhydrate: DCPA)
ARHLT, ZOREZMHERL-FE clizL  HEMLA
HAp 2§ b 885 B H B TH %,

2. X5

2.1 EREVCBANILEHEME LT 2R
RT7ZNEAPDEREXF YTV E2)E—-Va >
HEWEOIEREY) VANV A (ACP) 3T D

B TFETHEK L2, T4 b5, 075 mol-dm™ Ca

(NOs) 2 AK¥ i (pH 10) 50.0 cm® 12 0.25 mol-dm® (NHa)

2HPO. K% (pH 10) 877 cm® Z WA, K& F T 140

PR U7 AR U720k Me % Bl L 7215, PRI i, ofths

WAME L C ACP k% fEBL L 720
W, B L7z ACP Bk Z W THRIRT 784 1 b &

K EAMT, S, BHLZTak2d, (1) ACP~D

TIJBOWEBIO (i) HAp ANy 7 7 —HTo

ACP %5 ® HAp ~OHALB L O EL O 5, €0

FEER7O AL X OEREGE FNENK2BIUFELIIC

73/ BB ER
{ o

ACP

ACPRZ ) —|—™

7 I/ BORE

HAp #& &

FREK TR, 7
hBHAIC &Y IR

TR R

(" 73 UBWERNY T 7 — pH65) )

- 20 mmol-dm™3 HEPES
cTI/BE
HAp& R A/Ny 7 7 — (pH 6.0)
. 20.0 mmol+-dm> HEPES
- 6.58 mmol-dm CaCl4
. 2.72 mmol-dm™ NH4H2P04
- 100 mmol-dm™3 [R3%

. 7 I8

1) 37°C, 7 days
2) 50°C, 7 days
3)K#E4nEE; 120°C, 3 h

(4°C, 1 day)
E#5 0.1%
k= ACPX 51—
BODEEL DB,
EEERRLS

(HApéﬁJim/\‘ v T 7 —)

0.01 mass% 7L 7—+ (0.06 cm3)
(HAp&RA/NYy 77 =10 cm3ICD &)

HEPES :
2-[4-(2-hydroxyethyl)-1-piuperazinyl]ethanesulfonic acid]

2 ACP»5DHApER7O€X

=1 ACPADT7 I /EOEES LU HAp DEREHE

ACPAMT 3 /EBEDE

(20 MM HEPES/\w 7 7 —{#EH)

AT BT TS/BBE oy

HApADEALRIS & & ViR R

mM

A 6.5 T o 50, 100 37C, 7day
Glu 50, 100, 200,300 6.5 T * 50, 100 37 °C, 7 day
Lys 50, 100,200,300 6.5 (¢ i 50, 100 37C, 7 day

R 6.5 4°C i 50, 100 50 °C, 7 day
Glu 50, 100, 200,300 6.5 4°C o 50, 100 50 °C, 7 day
Lys 50,100, 200,300 6.5 4°C * 50,100 50 °C, 7 day

A 6.5 4°cC # 50, 100 120°C, 3h
Glu 50, 100, 200,300 6.5 4°C * 50,100 120°C, 3h
Lys 50, 100, 200,300 6.5 4°C # 50,100 120°C, 3h

#) 20 mM HEPES + 6.58 mM CaClz + 2.72 mM NH4H2PO1 + 100 mM Urea (10 cm3), 0.1% Urease (0.6 cm3)
#) 22T, BAMUATI VBB TINEICEF NI LBEU) D VIERIEOT CERL
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RY o ACP Z TN T I / W% ¥ L 72 HEPES /N
v 77— HEETAS ) — (BES 01 mass%) % i
WL, ACTIHEE L. 73 /BRIIMET I JBEL
TNV IVEEF M)A (Glu), HEET7 I VBE L
TY ¥ UEEE (Lys) #fH L7z, Fwv T, mOarikic
07 I BEWAESE ACP ZEMGHH L. ZNI2r
EROHADp NNy 77— (73 78R, Ca¥', PO, IRE,
L7 —E¥rxELER) i, 3TCBIUB0CT7H
BERFFLCTHAp AW L7z. F72. KBS (120C, 3
h) FTTHRERBRICAEK L7z HAp &Ny 7 7 —HORE
E L7 —BIRAEPICOGRO pH NS 2, $512
Ny 77 —Ho Ca¥ BLUPOS A HAp A%z ik S ¢
5o

AR L72 ACP B X P HAp 138K X #EHrE: (XRD)
BLORNBINARZ My (FT - IR) ICX D FEEL,
ZNS OILFHK % BREFH LS 7 7 A~ 54 (ICP)
WX PE L7z SO N T OIS EARE TR
(SEM) B X ONE@METHMsE (TEM) ([CX W BigL 7z,

2.2 REBANVIILEFIVN) DB EDOKBRRE
ICEKBBMRT7NFA NDEREXYZ 72 E—2
3
K7t A TlE, REA VYA (CaCO,) EF VY

Y (H,PO) LOKBHICB LI ORELE LT —EL
DOREFEIE R Ly ROIHCRY) Y BBAKEA VY T 1%
Bk se, TOREEZMEF LT T HAp KL ST
KT8 4 P OBRE R,

0.01, 0.05, 0.10 mol-dm™® D jEEEH N ¥ w7 2 L iLEHI T
HBHIRFE#R 05,10, 15,20 mol-dm™® &t 25 Y — (1000
em’) 12, Ca/PIEATL67 &7 X H ISV MY Y ERKE
(1000 cm®) Z i~ U720 1 RERIHEHEME. MM 28 L T
pH % 300 ICFHEE L., KR E Lz ZoRBHERICY L
T =X EHMLT50C T 24 BERIME L. WK % K%

X-ray intensity

l I |
10 20 30 40 50

26/ degree CuKo
3 ACPDXRD/Y%—>

ERTTNIA M/ L7z B, 7L 7 —Yidilkha
W O JRFATHR LT 24h DLISIIAKR G 3 2 £ 5 1230
L7z BonBihoxrsr ) E— 3 V32 15
LB T 5 720

3. BREEE

3.1 JERBVUCEBANILEHEMEET SR
R7N24  NDEREXYZ72UE—D a3

X 312 HAp Ao M FEWEIZH 72 ACP @ XRD M %
R HAp DIKY =27 TH % 317° EfEEhLe LT
Ta— Ny — B ohiz, ZokEE TEM I
@l s (K4), REEK 100 nm DMK T-D
HEHRTH B EDGD o720 TS DK FOH R
BTHmEYT (SAED) KEIE o —nRy—r2,R_0, K3
D XRD OFER LTINS DR TR ETHL &
B olze TORTOILEMBLE ICP LIz LD
MR A, ANV AEA = 3346 mass®% B L OV
Ve 1748 mass% Tdh o720 £ Ca/P EIVHIZ 148
LEHRSI, IS5 LABD YL TE D, F72. RE
BERN (DTA-TG) 12X Y 2o ACP ikom#sZ1t
BRI EZ A, 600C T TOMBTIMEIC L 5 EE gD
E—& %0, ZORAHEIL 146 mass% ThHh - 72,

INSORREN S, SHOEBETHM L7 ACP X Ca,
(PO ¢+ 8.8H,0 & KA TE %, TS O IC L EE
B ) YERA VY A (ACP) OREREHAIZHER Ca,
(PO,) ¢ CHREDLIZTAF—THD., i, & MOILIED
RS A 4 VIEE L S L LR DA (SBF) HTo
TR A FOEENZOACP ZHEHRTET L7 TAY
—RKETHLIEBPLLIZENTWES, KIfETHEON
TWw5 ACP b IZIZFHMRLFHIETH D, I hz %Y
BLTHY IEDCa A+ v BLXUOPOS 414+ %5
LHEEPICRE L, RREIEL LI ) KT 85
A T O FIERERIEE DO %2 AT L 72,

Z® ACP ik z A EAR L LTHIRT 285 4+ DA

B TR

X4 ACPOTEMEER UV Z DEFHREI
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25720 9. AT UL R RIET 720DV
Mt & LC,

1) B by 7 7—% w7z HAp &K

2) B 5 pHSMTToHAp &% (pH —%E)

SRS S T VA UEAND pH D A F 3 v 7 %24k
ZFH L7 E R
4) HAp ARICLE % Ca® B LU PO,
DADDM LT FERE TR 5720

IRODHMRERETHE, Ny 77— LTI
HEPES # Il L. pH% ¥ 4 5 3 v 7 [ZEAL & & 48
5Ca" BXUPOS A+ 2T HIENACP 2 S
HAP ~NOALFIBICAHNTH 5 2 L2355 olze €2 T,
INSOAIRZD IR T AR ELL, ARERE
117572,

KEggE 7ot 21k, () ACPANDT IV HBoOES &
O (i) HAp &Ny 7 7 —HTD ACP 205 ® HAp ~
OFALB LR E,L O 2L, TOERTOELAB LY

3)

Ak otk

EBRGFMHEBICEN TN 2 BLUELITRL TS, &
i vl i e T

B, () THESELTIZERE () O

X-ray intensity

KL |

‘ W\J \WWW\N

3(} 4()
20 / degree CuKa

5 HApDREE

*7I/B (G

BICRIETERBEDTE
u HETTOER 1) 7
2) H

E/E’&’W%/V/77—
ApBR/Ny T 77—

SNLT IV BIIFE—DbDTH %,

SAIZR 72 ACP ZHHWT HAp DK ERAZE 2 A,
FTRTOEFELEMIZBWT ACP 13 HAp I2iEib L7z, Z
OFEFPEIAERIREDS T R B IZoN T E L. KESM:
T O DEMEOE W HAp 234K Lze /20 IR AXRY
Pyt B LHAp BIRBA A v 2EAHALTWAH T
EWGd ol FOREBAFT VIRBEND ART MVD
WU A B SMER N T D X D BHETH - 720

REMELT, 7I/MELTGuZ2HHL. B2 5
BECEHM L7 HAp ® XRD /8% — v & SEMBEE %X 5
IZ/RTo XRD/2¥7 — > Tld, Wind HAp IZRIE S
LIPS R Z 5525, 37CEB L 50T Tidks itk
AL L 120C DARESAE T TSSO iR &V HAD
BESNT, BRI, BT I VB TH S Glu ZHWTEK
L7e¥&I1ZiZ HAp @ (002) T (26=258") 2SR &E
WIREE TR S 7z, SEM B2 Tl 155 7B kid i
KRBT DR S NT, ARIREOMIME & HIZZEDRE
LWKT B ENGD o720 XRD DFERLEPETER D
EVBURD A HAD @ ¢ RS LT B W REMEDS D 5 6

1200 mM
50 mM
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WIZ, 50T B X OKESEM T THEK L7z HAp Ok T
BEM6IIRT, TS0 SEMEHIZE T @ Bold TR
L2 EBREMITHIE L TWwWb, EREEZ50CEL. 7
I BERINTAR L2z A3k, BT I 28 (Glu)
BIOHRENT I 78 (Lys) 2L TAKR LA
WFER LB REAER L2 WVRF Y LVEELL LD
Glu 2727 I/ #£%24 o Lys 2RINL 723
A &0 DHCRKL T AR L3 W ATED Sz,

INSORERIY, 73 MBIAE T TACP 5 HAp
NOTMBUG B & ORGSR R 21T 7% 9 LR T34 % §
BT EPRWEEINT, Fo KR 2 RGO
%9 L 50COHE LD bEMEOE VL) K& % HAp
PO NG T LD h ol HIZ, STCTER LSS
121d 50C R KBS IR TR 22 HAD SR L 720

T X BRIAET TO HAp R & O BCIRAL - 2340 L
72PHE LT, HAp M35 ACP 7 5 2 ¥ —ix HAp
LHBPLMEZTHY, FORICHELZciE T I/
W7 X JEDHHEAER LT c 1710 0 i il 3 7 58 A3 52
{ BT, WIRKFERLZdbnEZ OGNS, T7-,
TIJBOHNVKFVNVIRIER O Ca® & FL— ME
LT, ACPZ 5 A% —Dali HEEM LI R DT
O, a M HHNOFFR MR ENR I S 20 o720 0
tlbhs,

HAp & B E
50°C, 7day 120C, 3h

P
73
Glu

6 HAPDWREICRIZTT7 I/ BANMDORE

X - ray Intensity / a.u.

3.2 REBANGILEFIN) CEBEDKBER
i ;6ﬁ&7A94h®Amt#¥779Ut—
|

31%@7u%x¢7ﬂ94%@ﬁﬁmmumwbt
A HBET D788 4 LR (e HA% B L7
FMiREE) EVIBETIICELSRELZEL TV, 22
Ty HOT77a—FI2X D c TS @ LR T 85
A MOERERATz. BRI, 1) RBAVI 7L L
TNV VEBREDKBRKIEBL2) KEEILT—E
EOBFEICEPFHLUTHIRT 85 4 M 28T 509
RAATH Do

SR OHETIE, RBANVY I LEFTIV Y VERE DK
WSS ICIRE L TWwW A2, ZOHBERORMAEHEIX
DR O A N> ZFEE ) Y EREECR & O AA DY
FEBIGRLZEBERICESOTRE LD DTH b,

T, RBANT T LAEF NN VEEOEMIEER O
EBILVRRBREEZNNTA—FE L TEHIE, b—F
UFHEDOERZ T o720 Ca¥ BLU PO, DilE%E D
FHEpHRLERALIC K %5720 YBBKEHI VYT L
(DCPD) 3% {fFE L. MEREDIHVEEIZOMA HAp

L) YEEINH VY A (Octacalcium phosphate: OCP)
PR L 720

#5112, 001 mol-dm *CaCO;, 0.006 mol-dm * H;PO,
DOHH. WITNORFRETD HAp & OCP L ORAH
LD, 05moldm P IRED & X IZEMMENR S LT, I
121.0-2.0 mokdm™® RFED & & e IZHIYS$ 5 (002), (004)
T O Wik EE AR BB HAp 2R L7 (M7 (a)s

O:HAp A:OCP

(a) T )
N g
O

(b) k#hi%

4 8 12 16 20 24 28 32 36 40 44 48 52

26/ ° Cuk,

7 BERRICEFALTER L -HAp#{FDXRDE

HE'E © 0.01mol-dm ™3 CaC0s, 0.006 mol-dm™3 CHaPO4
1.50mol -dm~2 (NH2)2C0O, HNOsziZ & V) pH 3 (Z5F%E
(a) &R#ME (50°C, 24 h)

(RY (aY 242N DA hakvELANTE |+ MMk
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LN y & <

A R

8 cE%ZZLEHE L EHAMENDSEMEE
HEEME : 0.01mol-dm ™3 CaCOs, 0.006 mol-dm ™3 CH3PO4
1.50mol-dm ™2 (NH2)2CO, HNOslZ & V) pH 3 (2%

(a) &RfF (50C, 24 h)

/o, COMKRORTEEZME (a) IR L7225 K
KOEEE LT b I EMFEINT, TORMIIEE
ML TWBIHA HAp @ c MY T2 &b b,

Z o B P o 5 RN 58 SR CaCO5 @ #E i RE 1 &
DIRFEDOMAKSIRICE 5 pHD EADHESL IR,
DCPD 7*5 OCP # LT HAp ~& DCPD DJREZ #EFE L
72 F FMARGESHEAT L2700 EZ b5,

S5, ZORAEED R HAp & OCP & DR AWK
% 120C , 24 h TARBILILL 72458 %2K7 (b)) BLOX
8 (b) IZRT, W7 (a) »XRD KA 5. AKREMHAKIC
OCPIZTR_RTCHAp IKIfLLTWwA Z &, BLU (002)
IS T 2 S SR I5R I ST nw b 2 & A3
5o ZOMERIKBUAZLHNE T clixd HEML
2T AL PDBERTETCWLIEEZRLTWAS, T2,
X8 (b) @ SEM G ED5H bHIRDILED KB E T L
MRS NTWD I EPHERTE 5,

L7225 T, A7t 213 ACP 2 INEWE &35 4k
I L7885 4 ORI E I RER kL LTHET
HO. GH. KREGEOBEEHEET L2 LX) ko
ToNF A b EZRRDH LW E o 7 [ERE AR
T ORI RRERDEEZOND,

4. #¥E

TN A N ORRERBE T Ot 2 ORI LT 2D
DO7aL AL OBIRT 85 4 P OEERAT, T
ACP ZHZWEE LT, 73 VBOWAAIZ X BEH
ORI ERFE LT LT — ¥ ORER UG % FIH U728 24K
KT AL Y OERT O A ERE L FC, 73 8
ELTONVE I VB (Glu) 2FH L. ACP 2 Glu 2 W
KB, TREREBIOCYLT7—ELEJIZC B
XUPOS %% T HEPES Ny 7 7 — IO ST, KB,

(b) (a) £120°C, 24 h7KEALIE U /=334

WHS 5 Z LI X OHRD T 287 4 QR TE LI &S
T Tz0

F72001) EBANVY A ET IV N VERE DKL
BB LU2) BREELYL T LoOBESZHM L, )
W7 A4 b OEEERATZET A, BB HEID L
WE M E HERE L Z2BR T 287 4 S AVERLT A 2 & 2
-7

785 4 MIERBEGENE L L D BIROR T IEE
I ZAX bV —GHAOIHPRCICHIFTE 2, filz
. AR IEREANDOEEMER I wEEZ OGN, $72H
WEEZENSEL72D, {TARELHE SRR
FFCE%, 612, 7R MNEIHOWEREMDOL I THR
LAEMEEEDEHWEDO O EDOTH B0, TLILF—
R7 PE—HEFERRE b O -~ L WHETH
590 HHRIIEFEHEE DL HIFICANLY S, ZOHEMD
TIARX MY —=GHAOIBHERGT L T E 72w,

(51 FX#K)
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Pluronic F127(PLF-127) is a high molecular weight poly(oxyethylene) /poly(oxypropylene)/poly(oxyethylene)
triblock copolymer, aqueous solutions of which form thermally reversible gels on warming to body temperature.
When xyloglucan derived from tamarind seed is partially degraded by [galactosidase. the resultant product
(GXG-TG) exhibits thermally reversible gelation in dilute aqueous solution. The gelation behaviour is similar
to that observed with Pluronic F127, with a sol-gel transition on warming from refrigerator temperature.
We previously reported the potential use of these thermo- responsible intelligent polymers for drug delivery
systems. We now compared the potential of Pluronic F127 and xyloglucan gels as cosmetic materials. Chilled
aqueous solutions of PLEF-127 and GXG-TG formed gels at concentrations of 20-30%w/w and 1-2%w/w when
warmed to 37°C, respectively. The xyloglucan sol had higher viscosity than the Pluronic sol. Stress-strain plots of
the xyloglucan gels were typical of those for elastic gels, but the Pluronic showed different rheological behaviour
to that of the xyloglucan gel. All of the Pluronic and xyloglucan sols formed gels at gelation temperratures
decreasing over the range 21.5 to 10.2°C and 27.0 to 22.0°C with increasing concentration, respectively. The
difference in gelling properties of sols was attributed to differences in the structure of the gels. The xyloglucan
has recognized non-toxicity and higher moisture content in rat skin compared to that of the Pluronic. These
results suggest that novel liquid cosmetic materials with on skin gelling properties can be developed by thermo-

responsible intelligent polymers.

1. ¥58

R)FAFvzFL RV FFTTudL o7y
s H{EAKRTH LR 7%= - (Poloxamer) (&, 7o
= v % (Pluronic®) & LTHKENRTWABIEA F VR
miEHITh b, 2DH) b I va=y » F127 (PLF-127)
I F LU AFHA FETREL U4 RT3 5
55 o1 11,500 D FE TG <h Y (Fig. 1), 7
roa=y ZHORTRLFELEOL RV OOV EDE L
THISNTWAS Y, 5512 PLF-127 O#E A (20-30%
w/w) KR TIZHATYIVIRETH 555 HiEPRIE
TV EEET 2ME (BISBET VL) 255 %,

PLF-127 i3, S4#NIATHEE LT SR, 2o
FOVIZRRA & U TR AR A IR A L2 b o % 85
MCHE S &, BARMUIEZ Bk L. Lo b BIGHGE = 1
IF7Zwv &9, Nalbandian 5 2/ &, K5 E DBEHICA
TIzfE & LCPLF127 2 v 5 &, BHOEEDMEE S
HIERRELTWSE, ShH5DZ &5, PLF-127 3R
BWIFI O 72 VK E LT oB RS B, Kk
TR L7V a =y 7Bl ERERBEORNE 2 AITHE

Development of novel cosmetic
materials with on skin gelling properties
of thermo- responsible intelligent
polymers

Shozo Miyazaki

Faculty of Pharmaceutical Sciences
Health Science University of Hokkaido

M35 &, BBERABHOETICE TET S, L L, K
HCIEBHEIT T LT 5720, AT e s %
KT e Frow b=y ZI3KEETH L7720, MK
KT HICKRET DI ENTEL RO H S Y,
YR # <) ~ F (Tamarindus indica) OFFH11
HFHETAFIZ MEursnhy (GXG) &, W% E
Fle LTEICAEMTHTIAL AL TS, GXGlidt
na—2A LR -1, 47 VA v ETHE L, W ol
6 TFIU—RA, TOFIU—RIZ B, 2THIZ b—
ADFEE LTS (Fig. 1)o TOMET T 7 b —ADMH
B0 78, 110 8, 2o 9hEd GXG D H:A
=y bl oTWnd, i, 2O GXGOMEAY T 7 b
— A% BHT I MU T —=EITL o THZEE 30-55% THB
Sk L7zWE (GXG-TG, Fig. 1) 25 {K#EE (1-3
% w/w) CTHHEMIZEHHZ X > TYIWL, X 5T

CH
HO(CH,CH,0)4 $H CH.O}:(CH,CH,0)cH

Pluronic F-127 ( PLF-127)

Xyl Xyl Xyl
—Gllc—Gic Gllc—GIc-Gllc—GIIc—Gllc—GIc—Gllc—G,c—Gllc—Glc—
Xyl Xyl Xyl Xyl Xyl Xyl
Gal

Galactoxyloglucan Trimming Galactose

Fig.1 Structures of PLF-127 and GXG-TG



HICEMEA TV VLY bERFORET IVLEREE 5 U 23R bR B DR

FMUET B LS, BHOT VLR L B 2L % RT
CEDBRWEENEY, CoOWEEIRRDHROZHETSH
D, 1-3% w/w ODIRBEETEINEE T VLEZRT L
o, BRI L TRER I LN TFREN,

X 513512, PLF-127 J2 O GXG-TG D BB &7 L
{LORFHEIC D & DT, #ERIIHAR (VV) TH Bk
NTRTZNVELRDHLRGHEHMAHE L. §4bb,
# % PLF-127°% & %\ 3 GXG-TG 7 12 L C B2 #%
G L72e2h, BOREN R T ARREIEON, L
DoT, EeHEG5THHIIIHRIETH 2 7-0RH IEHT
X, FERIRTIET IV E & 2 720 DR 55
CELZRERMEOTBLL I EPWRETH L, T2, EEIE
M0 THREEHIO L ) IR A G OG- 5 VIR, 5
KJE. BEHENZ: &Rk 4 IEOF G TE 5 2 & AVRIE
Xty

AHFFETIZ, T DBISEES VAL DB 2 L S
WIS L, THRETEES (FVEhd) #iv 4 ToHEk
fLbE ] ORI ERATZ, ZOTOIET. bR ZEM L
L COmBEMT . BRIV - FIVEERIZOWT
ey L7z

2. EBFHE
2—1 #H#

Pluronic F-127 (PLF-127) & Sigma k2 H5BA L7
D%, GXG-TG (Lot. 9530L. #' T 7 b — AR 44%)
ERHARRIER L VL5 I N b02 MLz, 2ofho
I, TRTRULEDOD DA L7z,

2—2 VIIOREH

20%. 25% K OF30% w/w PLF-127 Kusie (Vv) 1.
e L7230 2 IR TR 2 IR L 22 3 S 18 4 (TR L
KB\ pH 74 V) ¥ EEBREZIN A 6k - HRSE
W T —ME L, R L2 10 15 R 2 % w/w
GXG-TG K (V) &, FFE LR E2BEAD 2
Wik pH 74 ) YEEREERICN A, REWERED FAHF
— (CM-200. WRIMRESRE) CHRIE (BRLOKET)
FTHIEICL DB,

2—3 VYVIVFHEDAIE
AWE ORI (V) OREEEIL, ERRSEEED (TV-20 H
model E. B b F 2 v 27) #HWTHIE L, HERHC
J—ru—% (1° 34'xR24) Z#W O AFF. § 0 HEIC
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Three-dimensional crosslinked silicone gels were synthesized using Poly (dimethylsiloxane) (PDMS)
macromonomers with the polymeric functional groups in both ends as crosslinked agents. The distance between
crosslink points in the gel was increased with an increase of molecular weights of PDMS. We confirmed that the
degree of swelling in toluene was increased with an increase in the distance between crosslink points of gels.
Silicon gels were treated by supercritical carbon dioxide (<*COz2) at 40°C , 11MPa for 2 hours. We observed that
the degree of swelling of treated gels was little different from the untreated one, though unreacting monomers
in gels were efficiently extracted by *CO2. This is a first preliminary result on the treatment of the silicone
gel by COz2, which shows the unique behavior unlike foaming technique. Additionally, a silicone gel was also
obtained from a homogeneous solution consisting of s-PS and PDMS in dichloroethane (DCE) when it was cooled
at the rate of 5C /min from 155C to room temperature. After drying gelated samples at 70C for 24 hours, a
novel polymer blend type of the physical gel consisting of s-PS and PDMS was obtained. DMA measurements
revealed that the novel type of a physical gel had a strong mechanical property and a high thermal stability.
The crystallite of s-PS not only plays a role of the network junction in the physical gel but also prevents the
macroscopic phase separation between s-PS and PDMS.
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L PDMS 25 %8B r v el L, WAXDB LW
DMA ZH T, Z0OfikiE & JIFMMHE L OBfRE RNz,
ZOfE%, DCE & PDMS OMBKIEA 9 112D nwTH—
BIREDLOREIZE Y A7 VIRILEY DT
A TE72, sPS & PDMS DA TiZ, PDMS DR %% 2 T
T WVIITEHAE T, ZHICH#EL 72 sPS & DCE AT
B VIIER SN LA, B[R THEGHRESELILITLD
MAERDBER L 757217,

FNVB IO AMHGEEL 72 s-PSIZ2oWT WAXD Il E %
79 & FUREET B > 7 Vi oPS 0 § B R
FACRNT Z2EPTE— 27 PR OENL DI LT, M5 HE
T 5 sPSIE & Y&k B ARG MIEOEITE — 7 25HERET
&b, TOZENDL, MEH DO sPS A DCE % HUY A
AT S BRI TRMET A LX), KLU E R
BT EARBENT B, X412 70T T 72 BB 22z &
# DCE Z B Y B 72 s-PS & PDMS 25 7% 5 7 )LD Ww
TO DMA MER R 2R T Bkt G 3 i 2R =
G LHITKREL, —130TH 5 250CICB VT T LIRD
SEHEBAHER I N2 05, sPS & PDMS 22674 5
TR ATIAEE 2 FEOWE IV TH L Z Db ho
720

s-PS/DCE/PDMS %5 7% % 7 )V IZ2 W T, 70CTD 72
FF I OFE ML s-PS FE A1 0 § Rl & y IR &1 5
72 sPS/PDMS V& 5.2 %, & 2 CHUHHZIRE % T
s-PS O EMEE DS S BRI HAEMNICF Y ET 4 —2 AT 5
de BINEZALT 52 L #FIH LT, s-PS & PDMS %5 7%
HR—=F AT NVOFRMBBRE I N9, F72, «CO:2 & v
% & s-PS @ & BIGEAS i 2> 5584512 DCE 2 B0 Bi <
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4. #HB¥E

STRORL DM ANRICESEEEEL G T 5 PDMS
X7 BT =R HCTEAEZIT) & 4406 25 2
AN A—=VIIVRERTELZ LR LTz 46N
TER A D BN A B2 BEASIE ARG TN S % 2 & % 172
L7z E5125CO2 TRIAZITH L RFISE ) ¥ — %R
I 225, BB E ) REIBILL NS
EWbholz, TNEZ I =2TIV T TIAF Yy &/
WRHAL L BB AL BAEHTHY), YV a—F Lok
GIHEEORE VY 7 b= T U T IVIHAEORERTH 5,
¥72. PDMS < bV v 7 AHT s-PS OLBERE 5 % 4446 5
ELTHRERTZH LI A TDF ) R=F AT VOEK
AT o 720 R7T & X IIH—HEEA S D sPS OFE LIS
I3y a—vR)=LDTLY PP VIEROF L
VIRATH D, [BONIWES VIGEE TIER SN W
BB R 2R L7z, S OICHEREEICX D s-PS
DUBERERP ST L L DCEBBOAZIY B 2 &8
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NTHY, 5HRILICYURIMFIN S,

SE
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The novel bis-ammonium Gemini surfactants without connecting chain which have a C2v symmetry (C2 Gemini)

were prepared from malonic acid derivatives

It was found that the C2 Gemini have superior surface activities,

such as the remarkably small critical micelle concentration (cme) and the specially low surface tension at cme

(Yeme) of C2 Gemini, similar to that of other Geminis.

Also, it was found that the intramolecular hydrohobic

interaction would be very important for the excellent properties of Gemini surfactant.

1. ¥5

— W 2 R IGEH) (conventional type) &, 1 A D
PRI L —DBUKEZ WHERHETO W2 181 1 HKFER
(1+1 type) OREEE AT %o FUHTEMEANT 2 OILERE &
Wz AMEICHAE ST, TORERNZRT T 5. Ktk
DOFHEERNC O VT, AKREHIIHAS L CEmEIEZ T
F5o FKEHH T SNSRI GFASE L, e
DHTFHREERETRKT 5. —EOWRELL EOKBERIC %
A & PG HEAI O KK~ OWAE AR L, KRS T
BRELESER, TbbIbLERETLESATNS
(Fig. 1-'1)o 2O IVIEHNIMICBURSGZH L. 2 OBUK
HCHUKTEE AW 2D At 2 L2 & o T b4 &5t
Zho ThbbRmIGEROTRKEZ I 2 VAHES

% b B G EANIAGR T HL G FIRISE T 5,
FALRENEL 25 /NS VRERETEK TS E SN
TWbo TLTHLHIRE (KIEWAED T HIE) TH
DTIEVDPHEEEND, TORORE % R I LIV
(critical micelle concentration : cmc) & FER, I EIUH
REEEA O E R EHEEZIHS OT, ZOILPERSI
T eme PUTF ORETHREGEEA 2 EH$ 2 2 L1
LA LRV, REEERNIZZ  OmICEEN. HEN
W ADPMEH L TV B2 HZBIRES S Z &% BBt
WCHER SN G, 208, BEANOAMIIKELRIHPET
Hbo BEORBEEROBE VNS, BEAREZ /NS T
L5ZEMRDLENTEY, FIGEHAOMHELZ TE 572
T %L TEUENDD. TNWZ, TDceme Z/hEL
T5Z LT, REEEAOMHREZ D72 Ly BEICH

Synthesis and properties of the novel
bis-ammonium Gemini surfactants
without connecting chain.

Tatsuo Oida

Department of Chemistry and Material
Technology, Kyoto Institute of
Technology
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Fig. 1-1 SREEMRIDKAER

LAMEREMT A2 LMK L, 22 Teme ATE L7
NS WRIENGERR 2 5K T 52 L PR E N5,

REFEINZ W TRAUZ, TGRS S, A
IEEDE L 2 A WA RIS 5, 2zt bn
KRN BET T %5, cme THAERIFBAAIT L0 T, &K
RN (y) FEZERLDEETRFIC—EL R D, ZO—E
W7o 2REDORMENZ pme LIPS, T yme [ FRAR
JETREEIPRZ LD TE, PMEWHREEER O S HMENR
TWwbhEE 2%,

FAEMEANE— R 2 LG EF L L H IS, IREED RA-
FTHIONTHEMREIIHRAIIKREL Do WMENEFAL,
BIRED cme \SET B E I VERIKT 5. T0H, 3
LIVICHEERI B 25 b s s (ACE) 729,
IR W T 5. COBL%E 7 77 MG L,
oL EOWEL 777 b (Krafft point : Kp) &I,
O Kp LN TIE, SURIEMREE DS cme 133E L TR 2,
REEEAOBABH TEZ I LIRS N LV, It
VHAFMEER O EE 2 EREZIE) O T, Kp LV Tz
LALHEHTE v, 21wz, Kp ASEIRLL Lo R
PRI IRESHFIR SN SO T, Kp BERUTFHAE S
Ly,

PLE® ecmey ymes Kp SFMENEMER O LR & S 2.
ZOcmes Yme TN EZIWVIFERL, Kp REWIZERWE
B2 5
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R ER DAL AL DS S O3 5
ZRTIEE D 1> & L THLB (Hydrophile Lipophile
Balance) %% 1), ZAUIBURIE L BRMEDNT ¥ 2 %%
AL L7 D THAH, HLBOIKE W E W) T LT BKME
BRKEVEVWH) T EZIRL, cmen yme 1 ETREL, Kp it
L b, WIZHLB 2/hE W vy I EIFBRMEDS K &
WEWn) ZEEIRL, cmes pme DN E L, Kp BE L &
o BTNV FNVIEEZELTSH, b L IIBKED BN
ARELBELTHLBAZKRELT5 L, Kp k< 2575,
cmes yme IREL R D X DL OREERR D LE L %
D, TNTHTHICHERDEZET L v, —F, K8
TVENERELST D ELTHLB %2/ §5% &, cmel
Yeme WIS KR FEEEA O AR % 2B H5
KpldE< 2y, INETIIHEHTERLS 2%, 2O, anc
Yme & Kp DEOVTNH IV S WRIETEEAISE TN S,
1841 KR (conventional, 1+1 type) o HtImiG M
AHNZxF LT 2 88 2 HKER o Gemini F G R (2+2
type) &, 1+1 type % #A5 % (spacer) (2 X ) CTHAH
BTORVERTFHONAHELFOF LY A TDOR
MmEHA<TH 5 (Fig. 1-2) 0 =@ Gemini (& 1+1 type &1t
NRT, PARELEBKREDOHEGAN U THS DT, HLB 28
FIERICEARD, 2OZEHD cme R yemes Kp ZEA5FFE
EEEE I NS, Lo L,y FEBIZIERE U HLB ZF55 1+1
type & T, Gemini (ZEIR I LV, cme 2%FRD
RSV (L~ 2H)y jeme VN E WV, 7T 7 b RIAK
Wi s, BRI AREDES TR LENL TS, D72
W, HHESD R THEL. BT 2REMBIIL W
EOMRED DB ZOOFEREIIFFINTEY, it
AT HEA E UCERH SN TWS, LA L. Gemini 13,

£ HEE

conventional Gemini
(1+ 1type) (2+ 2type)
Fig. 1-2 Gemini FE&EM4EH|
Me Me
RO " | |
- + +
jCH*M% oBr R—N"(CHp)sN"R
RO €3 | |
Me Me

Tartaric Gemini

Fig. 1-3 EX7 > EZ 7 LIER Gemini REEMH

O O (spacer)

common Bis-ammonitim Gemini

ZF AL ORI TH B 2 mIAAE D20, AR
WL %D, 1+] type ICHREESHETH L, D2
& D3EA T Gemini D FFBIAT 5 Tid 7% <. IWHIZE R
HEL T2,

VP Tld, AR Z R L 3 2 A8 Gemini R 7
oA R 7y VvEREREE T 5 Gemsurf © 72 EOfE 4
® Gemini XL TE 72y EAT Y EZ Y LM Gemini
LTI, AT DY AHEENEAEE Gemini & KT
WELVIRAFNTIVE Lo -~V 7TaETNE VDR
EICERTEBLERAT v EZ 235 Gemini 2 &K LT
w5 (Fig. 1-3)o LT, FITIZZF DOKEH O TR
LD, %8 Gemini MEN-RIEWEE RO T4b
LR - ALERE OB O W THET 2 LT 5,

Gemini I¥HIMB L7z X ) IC 2 B AMEZ L. 2 4K08f
KE, 2HOBAKIE L BIEP S > TV 5D, 2O 2 /A
A Gemini DN 7z UYL D LR FHEV 22 WA, FE
M- T, LAL, ZOEEIMEDO LT 22
FEDEN (B2 d R E X VR 25 REWEICKE %
WHEEZ B EIH S TW5D,

oMK BHoxFL ViRV FL Y
B, HEBRG EMA 7NV =TI TW DA, AR
Gemini % Gemsurf ® O EIEH D —ARORFE - K%K
HIESDHRTH S,

AREFFEClE, FoMAEIEICED L. 284 2 BUKIEM % £
DOHEAEIE R FF T2 Cow WIFRMEZ FF 5 72 2 81 2 BIKFER
FER] (C2 Gemini &4 5) IZOWTHIKEZ D 5
7o (Fig. 1-4)o T72bb, 2EMEELIISVEGV 282
PUKE T TG VEA 25— #¢ D Gemini & kRO R Wk %
HT AP OWTHE L. £ X ) Gemini (2B 2 ik

2Br

tartaric Gemini
Fig. 1-4 BAM Gemini & C2 Gemini DiE&

C,Gemini
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EOFOBKRE B - 720

FohF A4 Y REEREANE. XU va=y Aok
AW, Bl & o R RO LIRS R AID
NTWVb, Gemini IZOWTHF X, XDOERAT VE=ZY
2EFE AR Gemini 25, NV YUNEL EEF LAWY
Bb S, N a=y AL FSOROCEEIEE 2 5
DI EERIBLTWS (Table 1-11)o —JF THIRDES 72
Lw- € A7 ¥ &= 38 Gemini & & B 06 M 2759 W %
BHIHTVE, THIZ2DOD MY AF VT VED Y LD
FL—PMhEEZRL, IDBCEAETE20LEZTWD,
[FEk DL % C2 Gemini 235, BRI DWW T H BLBRAS
Flhsb,

0 VBRI AT IVERIEEA F L BRI LS
WThh), o) F— b7 =F VIERER L LTRET
bo TNWZ ., YU VBOHPROEGEHEATFT L VIZ2KDEK

W7 IVENVEZEATLILRES TH L, T2~ Vil
DIATNEFN)AFNVT VEZ T AN EREEHT
A2ZldupecdHsb (Fig 15).

2 TARMIETIE, ZOEKEMIZHEED VT C: Gemini
7 OER ATV, WHREICLYRmMEDZWEL, Z0oW
PEZ D Chfim L 720

2. BREEE
2.1 2+2type DEK
2.1.1 J7Ix)IvO>73IFK, 3OAK
T, HEEHo~a By 5N, 127 VF it

L. ZOBT7IFLTAILICL-T32AKTHILE
*ﬁéﬂ/t (Scheme 1) 20, ¥IATARELF MY 2, filtlit
I F M) ARV IERORTFTIYVTEI FXD

Table 1-1  BREMED LEE
5 (Test Organism) MIC (&/NFEHRAIERE, ug/mL)
. e Tartaric Bis- A
Bacteria (B %8) Gemini ammonium Benzalkonium
. — gl k= KB210 2.5 25 1
A RET KOBRE .. > 1
KB211 .
BpE ol
J\EEBRE KB212 1 50 1
535 A KEBEKB213 100 200 200
RE F 7 REKB20 100 200 200
FRIREKB115 200 400 400
2Br” 2Br” (el
ROﬁN*(Me)3 Me Me e
+ R—NT{CHy)5—N*R HoNTR
RO~N"(Me)s e T e l§‘/|e
Tartaric Gemini Bis- ammonium Begﬁfgtﬁ’j’gum R=C1zH2s

COOEt CONMe, E3 R N*Mes )
<COOEt R><CON|\/|e2 R><N*Me3 o
1 %I CONMe, ﬁ 3 7
EREELH <CONMe FIhEIAL
4

Fig. 1-5 Synthesis Strategy of Surfactant 7

<COOEt RBr NaH Nal R><COOEt

[EE— .
COOEt THF R™ “cookEt
1 2, 79%

NHMe,
NHMe, - HCI R><CONMe2
solvent R CONMe2
sealed tube
3
R=CqoH25

Scheme 1
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TIVEMETHZ LWL STIY TRV AT, 2%
FT79% OFINFE TRz, BoNZ2FMERZHRF, U2
FVT IV, VAFVT I VHEEEE neat b L IZ A%
J—=WVHITT I FEzfro722% HRO Y7 VR ~ur
TIF, 3E[{BLHIEFMRE, o7, THUE, VAARREE
BREVWTDICHMP BN ol L E X T2,

FITC, U YBYIFV, 1&2%CT7T I MEL, €0
BTIVEMET DI EICESTI3EAMT A E2METL
72 (Scheme 2),

JuYBRYIFV, 1 RMERESR. YAFVT IV,
VAFIVT I VIR A, neat T 150C. 3 H Nk
WHTLIEICELSTN N, NN-F I XF N7
IF, 4%NHE66% TH7ze 2OA4FHCEEA DOLEMNT
T Scheme 2 IR TADTNVFIMLERE L, ZORERZ
Table 1 12T & ¥ 72,

9. run 1 TIXERICY O VBREKTL S HWONS
FRITARX MR R, BEICZY ) —VEHWTT IV E
WALZAT - 7255 T3 R, 3o h -7z, KIZrun
2L LT, WRIREEST M) 7 AL BT A F VALK
FYRZHOT T2 IR X0 7 3 FOWRILZE HEGE
HIEWTELRDPoT2,

ZZT, run 3 & LCHEZ X DA RAKENLF Y Y
PANS ('Y S0=RoR | Aal NURVANIE 3 " S b N < o = i
VEHOWTER T o2 A, E/TVFLTO ST R

F, BIIFIZEENIESN2S, YT vFrsa s 73
F, 33HoNLhole NI BT LVF VDR
BEPKEL, TINEDOIL ) — VT =F ¥ ORUGHEAH]
ZAOLNTLES/2DIZ 25 FHOTVER LV TUu< A FH°
BOG L#EA o 7o & E 2 720

Z 2 CHUGIREE & i & MBGRT (run 4) & 5%
IVEELL L7225 HIMOIHHONZWZITFTRL,
TIFEDIEL FHR->TLE o7z, HilEE Y AF VR
A7 I FELERT (150C) TfT-72 (run 5) %% rund
LIZIZF URHR L 2o 72

I)— VT oF VERET A VORIBIIBWT, £
DAT VI —=T = %7 I Y T—FTVETHRMLZD
ANFF L DBE&HETET, T/ =T FUPBLD
‘naked” 12 ) ISR L D @222 5TV
%3, 75y T—T VI DEMiRR)ZFL YT a—
VE) AFNI—F VG FABEONENHHTXLOT, 2
DEYVZF LY Z)T—IE ) XA F VI —F ) %l
2T # 7272825 (Table 1 run 6). DT H»TixdHh
LT INIE/RLZ LN RS TERYVZFL VT
VI—VE) RAFIVEZ—FUHRF M) A4+ VIR L,
T7IREDOZ ) =7 =F Um0 X )OS L3 <
RollzdTREwhreEZ T,

TUEVEHE IAREALLT I FERIEILLAONE
DT, TO5%HEEREHEE, TIZTVIFMET L L E2M

NHMe,
<COOEt NHMe, - HCI CONMe, RBr(3 equive.) R><CONM62
COOEt neat,150°C ,3d ~ CONMe, Pase/addive — R™ Nooyye,
sealed tube
1 4,65% 3
R=C12H25
Scheme 2
Table 1 Conditions for Alkylation of 4
run base / additive solvent time  temp. yield, 3  yield, 5

1 NaOMe EtOH 1d reflux — S

2 Na2C03 DMSO 1d rt e _

3 NaH / Nal THF 1d rt S 95%,

4 NaH / Nal THF 1d  reflux - 51%

5 NaH / Nal DMF  1d  reflux — 64%

6 NaH / PEG-OMe THF 1d reflux 5% 90%

TBAI
CONMe;, RBr(3 equive.) CONMe, R_ CONMe;
R — X
CONMe, base/additive CONMe, R™ “conMe,
4 5 3
Scheme 3
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L7z (Scheme 4 ),

UT?Drun 1 ~5D5&METTIVF WAL MG L7235
B b o7z F2T DT I P3P ETELSE
ff (Table 1 run 4) THRELZZEZA, IEE% T3
#1372 (Table 2 run 6)o LALARAH, FWUSEMET
Ar—VEREL LTRIEZATo72A% TLC Tldbd »
W27 3 F3EMEET LI EATELAD, IZIZHERRII
bl

2.1.2 JT7IELTIL, 6DAERK
BonzTIF3EMLORICHEHCTEICL, 3
TIV6IZTAHIEEREL

—fIZT7 I FOEITCIZIZVFZLTIVIFANAL T

4 FE2HWwE, 22T, WMo Fur s U Hw
L ERADEMNTT I N3DOBRICHEIT - 72A5 KA
W LS RBMLZREEMEGRA5DAT, 73 V613155
Nedof, WIZT I FEERWICEITLTHEINTVS
THF-BH3* 2 HH\WTEILEIT - 72232 1L FURHRNY &
Tolze T, VFILTNIFINAFIAL FEDE
NN E ENTWDLT T v, AlHz® ZHWTEILY
HZLIZEoTTIVEE RUYOEINETIHEDL I ENT
&7z (Table 3),

2.1.3 28H2HAEBERTOEZILIE, TOEK
Scheme 6 1Z/RT X HIZ, FE3TI V6% AF I THI
FTABILTHIEICE ST, HEKAWYTHAERT v

R_<CONM32 RBr, base, additive> R. ,CONMe; R CONMe;  reductant R CHoNMe,
CONMe» solvent , 1d R CONMe, R CONMe, solvent R CH,NMe,
5 3 3 6
Scheme 4 R=C12H2s Scheme 5 R=C12Hzs
Table 2 Conditions for Alkylation of 5
5
run  mmol base / additive. solvent temp. result
1 1 NaH / TBAI, DMI*! THF rt no reaction
2 1 reflux  no reaction
30003 ‘BuOK / Nal (CH;0CH,CH,),0 1t no reaction
4 3 60°C  no reaction
5 2 NaH/PEG-OMe*’, TBAI* THF rt no reaction
6 2 reflux 3,84%
7 10 reflux  no reaction*”

*'DMI: 1,3-Dimethyl-2-imidazolidinone *PEG-Me : Poly(ethylene glycol) methyl ether (M.W=2000)
STBAI - Tetrabutylammonium lodide #few 5 was detected by TLC

Table 3 Conditions for Reduction of 3

run reductant solvent temp. time result
i LiAlH, Et,0 reflux 4h no reaction
ii THF reflux 4h complex mixture
iii BH; THF THF rt 4h no reaction
iv AlH3* THF It 3h 6,92%
* LiAlH, AICL=3 11
R><CH2NMe2 MeBr R><CH2N+Me3
N 2Br
R™ “CH,NMe, EtOH,60°C , 3day R™ “CH,N*Mes
sealed tube
6 7b
7b: R=C12H25
Scheme 6
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LI Th 2R 45% TRz WEEMR W OIE, AW 25
M L LS, FidERIC X AR BVWTH AR E o 72
72OTH b,

B REREE 2

S RBIIHT 5 Z LWL DOTHIV— b ERE L
725 Scheme 7 1ZR"3 X912, HEEEE Lo/ = b
Vv, 8xHWAEZ AR L7, 2O/ = M) IVidk
I OVEBEEOEVIEEATFL Y 2L, F0B, -
ToFUPERLR TV, /20 Y XAF AT I FEICHAN
VARBREEINS V2D, BETVEFLVTEI FERB LY
KO, ZOFERYZFMHIZETT LI ETHELT I VI
BT DLIENTE, TNEARTLZETHRYIOT7
PEELRTVOTIE RV EE R 2

2.1.4 S7ILXIL=RYIL, ODEHK
<a /=YL, 8DFFFk 7T UHEIC, KE
fLF PRI LF P AEZMATHES LIES I

EREEEVWHREZIT > EZ T LB Gemini REEMERID G & 14

L, HlIZ7vFrvra< A FEMATL HmEeRi L 72,
BB, #9470 75974 =122 0 9%
RTH, 9a % 75%. 9b % 91%. 9¢c & 81% DINFE T1H72,

.5 TTILXILTI, 10 DER
ZhUNODLLET IVIONDETEMRFT L. T3,
SR 2 O 72 BRI X B EICATE D B TR LR
WHEDTH D L E 2 HEMKFEICO W THE L7z (Scheme
9)s

NTG T hA—KY (10%) g L, BERTF V%
BT, 100C T 1 HmEdE#E U CHilK &R %
fTo720 LL%230, & untd, FEZ 3 TRIY
L. 73710 %252 ENTE L olz, e LTH
WSS U AH =Ky (10%) DIEMEDSEZ TW AT
TS > 7= T, FBUTHAIEZ WAL, FHEEZET ChkLH
BRICBOG 2 AT 5 7285 [ UAER & 2o 720 IRICRIBTED &
DBV TH B35 VT LT 5y 7 RKBIL/ ST Y 4
ML L, =5 ) —VERBEE LTI EIT- 7245 [
BRSO3, EEE T % OATH -7z (Table 4),

HROKFZRINC L 5 QDBILDSTE L h 572D T, #&IT
AlE L TERAENMD WrHvb 2 L a i L7z (Table
5)s

BILHIE LTYFTILATIVIFAINA, K54 F2HWT

2.

<CN 7IFIE R E‘ ><CH2NH2 Mm%k R N*Me3
2Br
R™ “oN CH,NH, R N*Mes
8 9 10 7
Scheme 7
<CN RBr’ NaH , Nal R><CN 9a , 75% (R=C8H17)
CN  THF,reflux, 1day R oy 9b,91% (R=CqoHas)
9c,81% (R=CygH33)
8 9
Scheme 8
Table 4 Conditions for Hydrogenolysis of 9b
CN CH5NH 10 R=CgH
R>< — R>< 2 a | gH17) run cat. solvent results
R NeN R \CH.NH 10b  (R=C42H2s) : - :
2 10c (R=CygH33) 1 Pd (10%) AcOEt norawgon
9 10 il Pd Black no reaction
Scheme 9 iii Pd(OH), EtOH no reaction
Table 5 Conditions for Reduction of 9b
run reductant solvent temp. time results
i LiAlHy Et,O reflux 1d 9b , <50%
ii H-Co*! MeOH rt 2h complex mixture
iii AlH;* Et,0 t 3h 9b , 88%

*1 H-Co:cobalt boride

*2 LiAlH, :AIC1=3 :

1
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TEILZEAIT-728 25, 10b Z UK 88% TH/zo F 72,
W*%C:Té:kb:lo’(ma % 87%. 10c % 89% DI
TH7

1.6 28H2BAEBEXTCEZYLE 708K
Schemel0 125 5 £ H 2. MEEZFHTT IV 10% A
FN7Tav A FERBEH)IATINEESLZEICE-T,
7a % 62%. Tb % 48%. 7c % 56% DN E TH 72, 7a &
7ciZ7b L) KX VA — VTRIBZ T 72720, HTIL
BBELI WL DER 572, 6D 4L E FEIZ Z DMK
BWTHPEMEL, L RN L2 AR E R
Sl EZONL, HB3ITIVEDAHLIZL B 7 DEK
CldEW, F17I 100508 IIZEEPULEL L
b0 COZEBEIEEMANL L %0 7 OB 2 K
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VLB EEREICBIT 2 IR LRI E Table 6 &
Table 712F &£ D72,

INLORRIY, BIFEE2EZLLEIYT /= M) LE
INFEECELE L2BRV— PO BEDT I Fa USERE L7
HFEV— ML )RIBAT v TR 1 DDz, LT
BEHEPMWELRVEVWIFERER ST LELENS,
WD 4 BAL TR 7 SRR S % 72 O RE AT X D) K
W20, 73 FhOER LD RED 4 A bo Hiksg
BEHTHDHEZZIOND,

2.2 1+2type DER
T7IFEH 600 T7EKEFEMKIET, NfbTsZ L

Lo TEAT VEZ Y AL Z N0, BEolti
DI7zDITE R = WG LTz

T7IFNBEZYFILTIVLAFLNSL FT L FTEILT S
ZriZEoT9a% 75%. 9b % 91%. 9c % 81% DINET
Bice BT IVFNEZ 2ARFFOV TR LT T IR
3 ORTCE RBFE REVE R, SNZEHET VR
MBIRIZHR D L TURBEEINS S B b7zbEEZ LN
5o BOGHINETH 722 2bbETELLE, E
BT VENIEOPSE SN D) REVEHEN S h,
BIZBoh 11 2 NESSHTPTAFVTu~ A FER
BEED LIS TIH2PBRERC AT VBT A
12 #1%. Z1hZFh, 12aid 73%. 12b % 55%. 12c % 69%
DI T2,

R. ,CHaoNH, MeBr , K,COs CHoN*Meg 7a  (R=CgHq7)
R>< R . 2Br 7b  (R=Ci2Hzs)
CHoNH,  EtOH , 60°C , 3day CHyN "Mej 7 (R=C1gHa3)
sealed tube ¢ 167733
10 7
Scheme 10
Table 6 Table 7
Yield overall Yield overall Yield
R 45 553 3-6 657 Yield R 8—9 9510 107 (isolated)
CoHas 95%  84%  92%  45% 33% CgHy7 75% 87% 62% 40%
CioHys 91% 88% 48% 38%
Ci6Hs3 81% 89% 56% 40%
CONMe; LiAlH4 CHyNMe; 11a (R=CgHq7)
R‘< THE R‘< 11b  (R=Cq2H25)
5 11
Scheme 11
CH,yNMey MeBr CH,yN*Mes 12a  (R=CgH17)
R— - » R— 2Br 12b  (R=Cy2H25)

CH,NMe, EtOH,60°C, 3day

6

.
CH2N Mes 12¢  (R=C4gH33)

12

Scheme 12
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2. 3.1 RE-FEKERIHLER

CsHiz DR T )V F VI % Feo FUAG A 7a £ 128,
ORI T 5 181 BAER 7 VB 2 THET VI
M) XFNT VEZTLT7THYA N, 13a DR - Kk
TR % Fig. 2-1 12, CieHos O 7 IV F V2o Rm
WA Thb & 12b. RUOKIST 5 188 1 BKEA T v E=
YA THET NI TFIYNDMNIAFVT VEZT LT T
<A F, 13b DR - KR MM E Fig. 2212, 25612
CieHss DRI TV F VI 2 RO FMIETEA] 12c, L OIS
FTLIM1IBEAREMY ey 2 THLFT 7 TN b
YAFIVT Y EZT L 70V F, 13c DR - KiHEN
i # % Fig. 2-3 2R L720 Te DWW T AKRIZHEM L % A
oz, REEIWMEITES, cme KT yeme 1T E
THIENTE o7z,
FRINLOMBO cme fFEDOEHROME (6y/6
InC) £ 1. Gibbs OWAESRX (eql) ZHVTHTHE
WAz RD 72, ZOWEE v 1E. C: Gemini & 1+2 type
X v=3. 1+l typeid v=2& L7

80
E 70 1
bd
£ 60
c
Re]
@ 50 A
[0
l_
8 40
{:% @® 7a
U:s) A 13a
30 1 B 12a
20
7 6 5 -4 3 2 1 0
Log C [ mol/L ]
Fig. 2-1 7a & 12a, 13a DEE —KER JHHIR
80
® 7b
E 70 4 A 13b
zZ H 12b
£ o0 |
C
ke
@ 50 |
(0]
}—
8 40 |
£
=}
@ 30 { °
20 ,
7 6 5 -4 3 2 1 0
Log C [ mol/L ]

Fig. 2-2 7b & 12b. 13b OiRE —RERIHER

1 0y

I'=- eq.l
v RT 0 InC

[ 2 ot T sk s

PRRRT 7)) C 3Gy

R &R 5 vy KRS

1
A= eq.2
I' a

[ A it a7 vl

Fe DR — FIES AR S KD 7z cme LT yme DH
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Table 8 IZ/77 s
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Ty eme 28 2 Hi L E/NE <L me B 10mN/m BL /& <
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Z13a £ Dy Yme Y 10MN/m BL E/NE L sz 0D,
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DR EZ X o THFNBUKEA EAERA2EIZE < %
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BN TEND LNV, BAER2MHL L TR

BT OV F VLIRS BUELAE XN yme T RELTHE
2 o5

3. &

AFETIE. NN, NN-FFIFAFV~var73I F&
X/ = PYNVOIEEAF L VICEHTVEFLEZEAL,
BT, AWALT B Lo TR A L, AR—
F—2 W A7 Ve Y A Cy Gemini Ff G
HOEEN — N a2 LTz T2/ TAFIVIELzvH
YTIFNXD, FMAICLTIH2 type DEAT YV E= A
TR TR TR D A% L 72,

B o7 Co Gemini D — KHEIHHLE V. C
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type & DL IZB W T 7a (R=CsHir) & 7b (R=Ci2Hzs)
DR E ENE R L2 SIUIBUKSIC X 55T
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Table 8 cmc. ¥me. D FEHEEEND LS

cmc (mol/L) T eme (MN/m) A (nmz)
7a 1.0X1072 30 1.41
13a 40X 1072 40 0.64
12a 3.0x107"! 47 1.55
7b 3.4X107 26 0.84
13b 5.0%1073 38 0.65
12b 2.5%1072 47 1.69
7c - - -
13c 22%107 38 0.64
12¢ 1.0X 1073 46 1.71
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Arbutin was acylated with aromatic acids and related compounds to the corresponding acylated forms by
a lipase-catalyzed transesterification. As the results, further stabilization and functionalization of natural
bioactive compounds as cosmetic materials have been achieved by the enzymatic-modification method.
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Enzymatic Stabilization and
Functionalization of Natural Plant
Pigment as Cosmetic Materials

Kohji Ishihara

Department of Life Science, Okayama
University of Science
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1 Reaction scheme for lipase-catalyzed transesterification to synthesize

arbutin p-coumarate.
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Malignant melanoma is one of the most aggressive tumors. Incidence of melanomas is increasing by
upregulation of ultraviolet irradiation. Therefore, it is necessary to establish a new drug for preventing against
and curing melanoma though the clarification of its mechanism. We established the RET-transgenic mouse line
(304/B6), in which spontaneously develops benign melanocytic tumor(s) without exception. About 70% of the
benign tumors will be changed to malignant melanomas. We investigated the role of c-Kit in the hereditary
melanoma developed in the RET-transgenic mice (line 304/B6). In WY/WV-RET (304/B6)-transgenic mice, in
which ¢-Kit function was severely impaired, development of melanoma was strongly suppressed. Whereas 31 of
the 44 original RET-transgenic mice died of rapidly growing melanoma within 12 months after birth, only 8 of
the 44 WY/WV -RET-transgenic mice developed slowly-growing melanocytic tumors with a greatly prolonged
mean tumor-free period, two of which died of melanoma at a late stage. Even WV /+-RET-transgenic mice had a
clearly prolonged tumor-free period and a definitely reduced frequency (6/61) of tumor death within 12 months
after birth. Melanin production in the skin of these mice was not strongly impaired, suggesting that c-Kit affects
the development of melanomas in these mice with only minor effects in melanin production. More importantly, a
single injection of anti-c-Kit antibody (ACK2) into RET-transgenic mice soon after birth caused a surprisingly
long-lasting suppression of development of melanoma, greatly prolonging the tumor-free period, and none of the
28 ACK2-treated RET-transgenic mice had died from tumors at 12 months of age. The c-Kit function needed for
melanin production was also suppressed for an unusual long time in ACK2-treated RET-transgenic mice. These
results suggest that c¢-Kit can be a unique target molecule to prevent against melanoma. In the next step, we

should clarify whether ¢-Kit can be a target of therapy for the developed melanoma or not.
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The effects of conjugated linoleic acid (CLA), y-linolenic acid (GLLA) and linoleic acid (LA), and their
combinations, on skin properties were investigated in mice. Mice (8-week-old) were orally administrated with
either LA, GLA, CLA, LA + GLA, LA + CLA, or CLA + GLA for 4 weeks. Then, the skin was analyzed for
triacylglycerol content, fatty acid composition, and collagen content. Additionally, thicknesses of the dermis
layer and subcutaneous tissue layer, and the size and number of adipocytes were measured histologically. The
skin fatty acid composition was modified depending upon the fatty acid composition of supplemented oils. In each
oil-alone group, skin triacylglycerol content was the highest in LA, followed by GLLA and CLLA. Combinations
with CLA reduced triacylglycerol content comparable to the level of CLA alone. No significant changes in
collagen content were observed among any treatments. The results for the thickness of subcutaneous tissue were
similar to the results obtained in triacylglycerol contents, while no significant difference was detected in the
thickness of the dermis layers. The numbers of adipocytes were also reduced by CLA. These results suggest
that supplementation with CLLA alone or in combination with other fatty acids has an anti-obesity effect on skin
properties in mice.
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CLA DL %572 LA & GLA ##latbes L YT 7 400
YUY el LA AL Y & LA GLA HAIX 2 AP N
I 5 720 LA+CLA & 5\ & CLA+GLA KD R ) 7 ¥ £ 300
V7 kT — Lt CLA MK ISV S D Th - 720 £ .
25— r Y ERICE. CORMIZBNT b ABRERED 2 200 I
Shahol: (F=FIZmsEd). g e
1z 1 O BRI AL B2 5 IR & 24 5 DML A DA 2 0
THNT DOV TIZE 2 1R T TR I 5 2235 L £
F NG AR AE LCEIE L 720 #5912, LA, GLA $ X 0°CLA ,
DR L2 & 0 8% 213 720 LA BIK % 72 LA LA CLA

LA GLA CLA + + A
GLA CLA GLA
X1 LA, GLA, CLAZ Al Zh5DHEEEEEE5ELETY
ZDEEOR)T7INLT)EO-ILEE, YTUXIF 1 XYk
V) 5EEAV, EIETIE £ 1BERE TR T, B2 XFMH
ICBEEZEH) (P<0.05),

X LA+GLA B XU LA+CLA #lA G DHLEX D LA =i
B LULETH o7, BROVDIKTIE28% LT TH o7,
GLA #H13. GLA X X v 3 GLA &bl % #l &
G TELL o, L2l CLAEREIZBWTIE

®2 KEODIEERER (%)

oil LA GLA CLA LA+GLA  LA+CLA  CLA+GLA
C14:0 1.1740.07°  1.71£037°  0.83+0.13*  1.02£0.06°  0.74+0.02*  1.05%0.08"
C16:0 18.78+0.65™  20.72+0.80°  20.56+0.60° 17.54+0.37" 18.10£0.40*° 19.41+0.63™
Cl16:1 4.41£0.40°  5.84+0.71°  228t0.59"  4.13£0.44°  2.45t0.66"  2.42+0.16"
C18:0 2.60£0.16°  3.29+0.44™  431+027°  2.8440.10°  3.8940.14™  3.81+0.26™
C18:1 31.7740.64°  31.10£0.53" 34.14+0.56° 29.15%0.54" 30.86+1.03"  29.36%0.69"
C18:2 36.31£0.75¢  27.6550.79°  23.71£1.49° 35.15%0.55°) 33.35:£0.99° 25.16£0.64"
CLA 0.5040.07°  0.49+0.13*  8.1120.63°  0.56+0.14°  5.29+0.36"  6.98+0.80°
9¢, 11t 029+0.04*  0.27+0.07°  4.71#0.37°  0.32£0.08"  3.02+0.19"  3.84+0.42°
106,12¢  0.13£0.02°  0.13£0.05°  2.77+0.25°  0.0940.04"  1.78+0.16°  2.53+0.33°
ce 0.01£0.01"  0.03£0.01"°  0.28+0.02%  0.08£0.03°  0.20+0.01°  0.27+£0.03¢
1t 0.08t0.01*  0.050.00°  0.35£0.01°  0.06£0.01*  0.29%0.02°  0.33£0.04°
C18:3 (n-6) 0.37+0.17°  2.9940.31°  0.23£0.09"  4.7240.56°  0.42+0.21°  4.50%0.52°
C18:3 (n-3) 1.05£0.06°  1.14£0.04°  0.63+0.10°  1.03+0.08°  0.57£0.04*  0.84+0.06"
C20:3 0.23£0.04*  0.51+0.05  0.42£0.12"  0.67£0.04%  0.31+0.05®  0.83£0.01°
C20:4 0.48+0.04  1.08+037  0.75+0.18  0.84+#0.07  0.75%0.10 1.42+0.29
fth 11.60£0.17  3.49+1.00  4.03+0.61  230+0.14  3.258020  4.25%0.61
CRORNENIRE 2302062 2705110 2705102 2205049  23.8:034 2595070
AFAFEIGE  76.940.62  73.0£1.10  72.941.02  78.010.49  76.240.34 74.1£0.70

WEEE: LA, U/ — )L CLA, $h#%Y) 7 — L GLA, -V / L VB, v 213 1 K%7%0
5 I, MBI PSR TR T, B BSOS D (P<0.05),
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CLA B IX D J5 5% CLA L ioliliZ M A G bz IX &
Db &2 o 72 CLA O EMEAETIE, 9c, 11t-CLA 7% 10t,
12c-CLA 2L TEP o720 AA GREIZH L TIZRE D)
RITRBO SN o572,

21213 CLA, GLA, LA 23T hbzflartb
BTG Lo~y AR 7% 5 OB T HkE o AR

LA+GLA LA+CLA

CLA+GLA

s -

P 150 kY. L o0 R

> o

K2 LA, GLA, CLAf%7ZR3ZhS5DEEEERE LYY
ANER EETHEBEORRNEREFEMRSE, BE: D,
BERfE; S, RTHMEE, /\—1& 200 um 7R 7,

The thickness of subcutaneous tissue layer (um)
8
<

LA LA CLA
LA GLA CLA + + +

GLA CLA GLA

3 LA, GLA, CLAf%7Z3ZhS5DEEEERS LYY
ZAOETHBENES, v7Xd 1 K%/ 5EA W,
fEIEFI9E = IRERETRYT, BLBNFRICHERESH Y
(P<0.05),

THAMEGE 2R T, HEBOE S ICB W TR A
BAREZEOONEP o720 —h K TFHEEICBWTIZ
WP L B2 EELREPBE SN, MoOXIZHLTLA K
TiHOE»P->72 (K3). T/, LA+CLA X T b # <
ol

4ald. EATEFHMSIIC X 2 T HBE O EDY
HEHZRT, X 4bik. KT IR O %% 20um
DT LR 2R3, RMEO%IZ, LA+ GLA
XTikb%do72. HETIE, CLA X T 10-30un ® £
DRRWGHARE AT A2 > 72,

4 EE

ARFFE TV 72 CLA fliigiE. 12 9, 11t-CLA (32.4%)
& 10t, 12c-CLA (332%) » oMk sz, Lo L. CLA
KIZBIF % 9c, 11t-CLA O EI41&. 10t, 12c-CLA ® 1.7 {5
Ehole ZORBRAHERLS-HLTVE Y, fbo
Nelils ERAE L TH A 7282 9, 11t-CLA O E 412 1.7
f (LA+CLA X) & 15f% (CLA+GLA X) &2 » 72
CLAZ¥5 L b7 ADEBICIEDTILLES
® CLA 28& F 1., 9c, 11t-CLA @ #4513 10t, 12¢-CLA @

b Adipocyte diameter (um)
10-30  30-50 50-70 70-90 others

LA
GLA
CLA

LA + GLA

LA +CLA
CLA + GLA

0 100 200 300 400 500
The number of adipocytes

M4 a; LA, GLA. CLAX /iR Zhs5DEEEEHEE5ELEY
JZDETHBORRNEEE FHEMBEETE, IS : Ma,
RE M. 2%, S, ET#E&E, /N—13 100 um £7~"¥, b;
LA. GLA, CLAZ/ZI3Zh5DHEELEHRELETTID
RSB DRME, Y I XIE1RY AV 5EAWE, EIRFE
WE+IZERETCRT, ELXD3XNFRBICEEREEZSH Y
(P<0.05),
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22-36HE VLD TH o720 TNHDMFIE, CLA X
KRS BB TH D, 9, 11t-CLA EEM ITBAT
LR dTWENHEBRTHSEZ L ERT, 72, 9 11t-CLA &
10t, 12¢-CLA ORISR 5 & N5 IRIHERIC & b &1t
2 AT EDREEN S, —T5. Brown et al” 13 10t,
12¢-CLA AR OB 2 #Il 32 L WME L T b, £
TUEHFED 2 77 1 4 )V — CoA AENLEEEZ % HET S
WMEZ RV EY VB N— OIS EE RET 7
NHTHb, T L, AifEcHONIZ Y T I
) ka—VEREOWDRE TR O E S, 9,
11tCLA X 0 i3E& L A 10t, 12c-CLAIC X 23 ohd L
W,

CLA BHIBIR 0B ZHET 5 %, 2o K, #
FOCLABIIEZS Y A BRI 2H%T 59,
CLAIZ X » THE SN MMiIFIZ. GLA % W25
FTHZEICEDPImRIRAA LT EFTCUHESINL L
Nakanishi et al. " 133+ L7zo A% TH. CLA+GLA
X & CLA BMXAREEO MY 7oV 7)) va— e
HMBEORE S 2z 772 (K1 & 3), CLA O PN
FHED D D IZ D RRT ERHS L Ko7,

GLA » #l & 1%, GLAH X X » & LA+GLA X &
CLA+GLA X T#& £ 7% o 720 LA+GLA X 12 B v T3,
LA %5 GLA Of#HIC X ) GLA OEEDEL otz b
ZBMN5b, CLA+GLA X CTHE L o 2HEIEH S TR
WS, TS DN CLA DS ZE L2 Rt d 5, &
S, BTHMOE SIZ LA BMX L) H GLA X T
W ol (K3) A TN GLAWKEY A V=F -
VAWIZR ]\4’)1/}572719-%&/\“}1/7]’%“/‘/—A0)[3-
BALTE A T o722 b ICk B EZHND BT,

PGE2 132 5 — % v &% ® 'Y PGEL I3 & b O
HEFMIC BV T a s X F— YO RETHRBZIH L2 %,
AWERIZBNTTORAY 75 2V IFELTWZRWDS,
CLACk-oTHA T A L3EEShTwEY, Lal,
BROESE a5 =7 VERICKETEZRD SNEho
72o TS OFRIE, B E FAEETH 722

BHHRO LA ZBESHITEE BT L (£2), LA
i AA ZALCHEAENDL PGE2 DFREIFTH 57-012, #
FOLABEBIIIEFICRIEEZFRLT A 0 MESINT
w2 Y, PGE2 I3 M O KIE R R FHHE S 5 Y, CLA IF
LA OARfALEEE " 2lEL, ) VIRED2 5D AA O
B E AADSDITA a¥ ) 4 FOEALZIHT 22 72
WIZ, CLA X Y ZE O PGE2 3§ 2 W HeMEd d %o

FEEmE LT, CLA LS DIRIMEMHIE 222, FI T
PN u— e L BT AR OIE A LRI OB %
WA EED, 20, CLA ORI o IRIimE % [F 2
HELTHERET D EBWS N E Lo Tz,
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Sex hormone is known to be associated with the increase of human melanocytes and melanin production.
However, the absence of estrogen receptor o, that was cloned in 1986, in melanocytic lesions has been confirmed
to date. In 1996, the new subset of estrogen receptor was cloned, and named estrogen receptor . We studied
immunohistochemical staining of estrogen receptor o and B in melanocytic nevi and malignant melanomas, and
found that both lesions were stained by estrogen receptor B, but not stained by estrogen receptor .. The normal
sebaceous glands and hair follicles were positive for estrogen receptor o and B . Other adnexal structures in the
skin were stained by estrogen receptor B, but not stained by estrogen receptor o.

1 #S

INFTICFHA I P AT 2L FBRBEMERVE VAER
MlachsraxBHo2IILY, BNOT Y Fa 7 v 2%
HRENTBREEDOR L BT, BEARIVE S EERVE S
BERADVEG T HMBE Y 7P VmERBIC LIV Fa Y S
—CIHENS AT LA R LTEY, L, B
PARNE 2T TR EHEEAER AR L & T,
AT WA OB RVE YA G LT
WBLZEBRILHAMOLNT WS, HEOEEBAEOF#H
sz L3 o IR U2 BB LR L C\n e
WA LA EERAEE RS &, EREEIRENWT
O F 72, WEFEMICEME L D S LMo Bk R E R
DFHBEI N EY PHE IR TE Y, KM THERDIC
BHNRKEL 5o720, BHOMMINEL otz & I
DIESINTVD, LN TFELHWTZ A har Uf
Gy Ry HNERBANE AT A s s o2 &
bHoh TNOOMEISH TR THoeZ &N
MHNTWS W g m2rarr e sy —%Hn
7RI F IR R DR L FR RS e D, A&
LEARIRRBE DD DTSN D L) Ik o 72hs EER
Rt HVERBE T3 1986 SR ISR Sz A2 by v
LTy — q Btsnido7z ", 20k, 1996 4F
WA MaFrr L7y —B0%ilsn, ¢ MEH T
END LD bhorz P, SNl Fha 3 EE R

The study of melanin production in
human skin induced by sex hormone
and sex hormone binding protein

Chika Ohata, Taketsugu Tadokorg,
Satoshi Itami

Department of Dermatology, Course of
Molecular Medicine, Osaka University

#  Graduate School of Medicine Department
of Dermatology and Plastic Surgery,
Osaka National Hospital

FUBRETIA MRS Y LTy —o b BOFBE R
OTHET %o T/, FBHCIEREEICBI % ER 053
CBELTH ARG MAZRB27200E THET 5,

2 XEB
1) 3%

1998 4742 5 2003 4 DB KK M 2 %7 Lz
FURBEOLMELTH (1EH2S 795, FH2725%) 5
PEILE (55&A 5 71k, P 2135%) B L OESELA
JEDLE 6 51 (27 1A 5 79 ik, FH4 485 %) Tk 6 1 (50
WD 66 % I 5T %) xR E Lz, B
D95 B 1HIE 28 DI T MEiRE, EESHEARL T
W7z,

2) BH&

RT 7 4 VEBEI NI 4 mIZH# L. DAKO
f#t® ChemMate ENVISION ¥ v F # Hw, HTFETHE
B4To 720 —kPifkE LT, ERo i DAKO :® 1D5 %
50 fEABUTH . 30 30 EH £ €72, ERB 1% Gene Tex ft:
@ 14C8 % 200 1% 4 B TJH >, over night T X & 72,
FnEn~A 7 a2 —7 (600W) 30 7D BN % 17 - 72

3 #BR
1) eaF4EH
B KPEE BB TR T ¥4 MBS ERo 4
HEIZRETETH - 720 T 720 ERP Rt iz oWV TR AIERI O
ETDAT ) A PTHMETH 72 (M1). FEin. Y
2 & B YT DB IR L h o 72,

2) BHMRalE
Bk, KL B EIEHITRA T /¥4 MIBT S ERa ¢
BB TH 572 T720 ERBHBEIZOWV TR ERER O



ETORXZ /WA M CTHMETH o720 2)0 Wl & IEiTlam,
kL KMEDOMICHBARE DAL 7o 720

3) EEEEEE
M ERa

MeW % &t 23 Bl 14 61 (70.0%) THEBRIC ERo Bk
MR SNz (M3)e THHD 14 1% 9 Bl Ltk (1
WS 79, T 3635) L SBIOFEME (55N 5 71 %,
K376 1) Tho7zo RIS ERo BrtEMIREATRD S
o7z 6 L5 FIOLME (2505 70 7%, F1 232 %)
L1BIOBRME (5% Thoro

FaxEt 28656 (179%) THEIZ ERa BEPEM
il o (K3)s S5 pliZ4Borct: (8
WD 36 . T 248 %) L 1HIOBME (55) THo
720 BT ERo M EMIRL 25786 b e - 72 23 1% 13
Bl (15 79 %, ¥ 325 7%) & 10 BloB%E (5
WD T, P 273 ) THotzo BHOFLHEIE &

EFMEH & RIS ERS TREINTL S,

it

M2 KXNTEDHZBHERGENCMEY ERS THREINT
W3,

MARIVES EMRIVECRKEEQICLDIEE X 7 = U EED%E

LaER] (9 B 2BNT O EES) THLIELRIC ERo Btk
HNEIEEED BN d o 72,

B, B LA THE IC ERa B MR 12 3800 & L2z A
572
@ ERB

R, B Bp. RECMNE. TR AR A P9 R
Fa. M. LA IR, M, B o
RN (BT Z2E&LSERTZENZENOHEEIC ERB
BEfile s sz (K1, 4), /2. BEROFLERE
G 9B 4 6] (444%) TILEERIC ERP Bt 2s3%
woNz (M4-5) TNS5D 4T RTLM (28 5%
M5 705, FHA85 ) Tho7z (9 b 26T LMD HE
) o FLEHTEIC ERB B EMINLASE SNl dr o 72 5 Bl 3
BlOLME (36 Wh D 52 ik, T 4275%) & 2B (5
W& 70m%) T, ETHEHTUSNOKEETH -7z,

4 EE

Ll ORE T B & B R AE I ERo % 583
LTOVWRWHAERBEZFHHLTWE I Ebh ol X
PO EREAT AL ML TA T = rmEFOy
F—EEE WP SEL—-HTAT /A4 bEDH OO
EWRTERDNH 5L P BbdoTwizd, RERkE
M AT A A ERa THRE IRV E0D,
REIZIEZ A bar v e X5 794 bOBEREIZRWE &
NTW7= 10 20, ERBASFR Sz, t#E
BE & EMEEAA ISR LT ERB ORBLIRARS TV 2w,
Ll OF% 4 DM T O THRIEMBRFZIC A bar v &
AT %A POBEMEEIHT S 2 EATE 2,

ERB D ¥t A2 B2 2B L Tl a3 P REBE & vk SR i oo
BICEE o720 Lo THHOERIC ERB LA Tl
e T2, MR X 2 50atkomnd hh oz,

P
i

-
-

g ":-‘.'l‘d

all {0 N

M3 MEIREEIHN ERn TEREIN TV,



JX X bE Y —M%RERE Vol.14, 2006

M4-1 BEREEIHNERS TRESATWS, ZOFEIC M4-2 TR #E MERK. REFME. Bi#EY ER
ER8 THEBIN-EBRESMOMBEIRS NS, B THBEIN TS,

H4-3 IEH. BEER. MERK. RESHERY ERE TRE M4-4 MEEOFFE. HF MENL. RHEFMEED ER
EhTWna, B THEBEIN TS,

o Fiate, ¢ ~ - b { N

M4-5 EBEIEHOMT. RMESFMIIN ERS THREI L M4-6 BEEOFRIEEH (B18F) SRS ERB THBEINT
TW3, W3,



FUERL ENRAED. ERBOJFBREEICHL CidH
P, LD THEE R KEomboT X Fasr v
BICH L TIEMICE 2EDH 5 2 ERMONT W 5D,
THDOFEWIN LB 2T /%4 b OGO ICE=IIFED )
o720 WA, i O M A E Tl IR B 2SR L
TWAHZENS, BT LR ayr ropB)hm
TR SN2 28, Wl o0 M A T b Ge iR BRI oo RE B

EFRETH o720 DENDS, 25794 b tasy
YLty —ml RN TS B RS T D AR, T
Bl HIROFEIZL D2EP LW &b h oz, TF,
Abar ol LT, Bin TG 2 EE MENICH
Wid 5200 TR MBEND Y 7 F IMEEREHE 2
Iz L. MO AEArR Mo K ER T ORI E S5 550 %
BHHIENDIroTERY, 25 794 MIHT AT
A Masyl ERB OFEHICE L Tk S S IZFHM 2 Mo At
VETHH 9,

1E# K RS @ ERa & ERP OFBLUIOWTIE, FHEED
KA HWTHE SN2 0% w22, 200, B
DOFFBOMIL &V, FEFRUATIED ) Aol
SICELTOMNS5NTHE Y, ERa kil ™ * & ER
B VEMINL 2% A3 % Z EHHE STV b, WAVNAR
AL DR RE & V23 2 Tid, BREOFLEE MBI
DOVWTRRFARLINTBLT., BZL L FAHEPBOME
BEEAEGEINLRVERDL S P o2bEEZOND,
A4 OGS T OMAZICIE ERo ZSEF S b o 72
2% ERB AU F % b D% 444% B - 720 BEELH M T BB
DOAFEFOMILZ & A TWIERNIZ 2615 - 725, 261&
b ERB 284 F o Tz, BHEIIMFM OEEL L X, &
WVE VDR R R DINLTH B 7280, FHEBOFLIHER
TERBAEH LR TVO2E Lz, LarL, BEHEEL
MOBRETH AT OMBEIEFE > TbH505H D, &
MICE 22D FE ROWEREDEZ SN b, SHOFK~
DO TIRIEBE D Vi, SHREMEZ R L TR
WRLETHH 9.

ERo B PEMINBIZ B 2, BRle 22 IR 5 2 & Ak
BENTV DS, Fr OMEITIE 70.0% DIRE & 17.9% OF
WIZERa BEMEMIEAERD S, ThE TomE L 12T
BThotze =7 VB FEICD ERa Btk A4
THIEBRESRTVERY, rORFTIEZZY
VB FBETERa IR FE S R o7z Y INVEIT AR
Whoo, R BULBLEDFEFT T, ALK
HIEWEIRWHDEE 272,

ERB I%'I_Hﬁﬁ‘\lﬂﬂ'ﬂliﬂﬁﬂzi 21724)\ %’F}, 21723)‘ 2%5‘2 21, 22, 24)‘ T
20 VRREELMAE . AMEEMI P ST AT LAt
WEENTVDE, Fx OMETTIIIER. BE L&k, £
Fa. TP I PR, R RRAESERIIR L A
BITED HNT20 FA DRERTIEINS DS AR, 7

MARIVES EMRIVECRKEEQICLDIEE X 7 = U EED%E

Efr. IREGAIRL, BRI O REH (BHT) 12H ERB 254
FLTENbhol, Thbh, SEOFELOFERITL b
B2 &K § % & T ORI B T ERB 2SRRI AFAETS
BT ERIEIWILI TR MOy VI3REEREDZD, I
EHAERIRET I ENbhoTWDS 7 A, xR
EZRZHEMNT, TAMaX YA ERBZALT, & M
JBICKRE L HEEZRIFLTWAZ EZH LML,

(51AXHR)

1) Tadokoro T, Itami S, Hosokawa K, et al.: Human genital
melanocytes as androgen target cells, J Invest Dermatol,
109, 513-517, 1997.

2) Tadokoro T, Rouzaud F, Itami S, et al.: The inhibitory
effect of androgen and sex hormone-binding globulin
on the intracellular cAMP level and tyrosinase activity
of normal human melanocytes, Pigment Cell Res, 16,
190-197, 2003.

3) Pack GT, Scharnagel IM. The prognosis for malignant
melanoma in the pregnant woman. Cancer. 1951; 4:
324-334.

4 ) Byrd BF Jr, McGanity WJ. The effect of pregnancy on
the clinical course of malignant melanoma. South Med J.
1954; 47: 196-200.

5) Conybeare RC. Malignant melanoma and pregnancy:
report of 3 cases. Obstet Gynecol. 1964; 24: 451-454.

6) Riberti C, Marola G, Bertani A. Malignant melanoma:
the adverse effect of pregnancy. Br J Plast Surg. 1981,
34: 338-339.

7 ) Sutherland CM, Loutfi A, Mather FJ, et al. Effect of
pregnancy upon malignant melanoma. Surg Gynecol
Obstet. 1983; 157: 443-446.

8) Pennington DG. Multiple primary melanoma in
pregnancy: a case report. Br J Plast Surg. 1983; 36:
260-261.

9) MacKie RM, Bufalino R, Morabito A, et al. Lack of
effect of pregnancy on outcome of melanoma. For the
world health organisation melanoma programme. Lancet.
1991; 337: 653-655.

10) White LP. Studies on melanoma. II . Sex and survival
in human melanoma. N Engl J Med. 1959; 260: 789-797.
11) Ellis DL. Pregnancy and sex steroid hormone effects
on nevi of patients with the dysplastic nevus syndrome. J

Am Acad Dermatol. 1991; 25: 467-482.

12) Foucar E, Bentley TJ, Laube DW, et al. A
histopathologic evaluation of nevocellular nevi in
pregnancy. Arch Dermatol. 1985; 121: 350-354.

13) Winton GB, Lewis CW. Dermatoses of pregnancy. J Am



aAX X AT MRS Vol.14, 2006

Acad Dermatol. 1982; 6: 977-998.

14) Zava DT, Goldhirsch A. Estrogen receptor in malignant
melanoma: fact or artefact? Eur J Cancer Clin Oncol.
1983; 19: 1151-1159.

15) McCarty KS Jr, Wortman J, Stowers S, et al. Sex steroid
receptor analysis in human melanoma. Cancer. 1980; 46:
1463-1470.

16) Cohen C, DeRose PB, Campbell WG, et al. Estrogen
receptor status in malignant melanoma. Am J
Dermatopathol. 1990; 12: 562-564.

17) Flowers JL, Seigler HF, McCarty KS Sr, et al. Absence
of estrogen receptor in human melanoma as evaluated
by a monoclonal antiestrogen receptor antibody. Arch
Dermatol. 1987; 123: 764-765.

18) Delarue JC, Avril MF, Charpentier P, et al. Estrogen
receptors in malignant melanoma. Arch Dermatol. 1987;
123: 159-160.

19) Lecavalier MA, From L, Gaid N. Absence of estrogen
receptors in dysplastic nevi and malignant melanoma. J
Am Acad Dermatol. 1990; 23: 242-246.

20) Duncan LM, Travers RL, Koerner FC, et al.
Estrogen and progesterone receptor analysis
in pregnancy-associated melanoma: absence of

immunohistochemically detectable hormone receptors.

Hum Pathol. 1994; 25: 36-41.

21) Thornton MJ, Taylor AH, Mulligan K, et al. Oestrogen
receptor beta is the predominant oestrogen receptor in
human scalp skin. Exp Dermatol. 2003; 12: 181-190.

22) Thornton MJ, Taylor AH, Mulligan K, et al. The
distribution of estrogen receptor beta is distinct to that
of estrogen receptor alpha and the androgen receptor
in human skin and the pilosebaceous unit. J Investing
Dermatol Symp Proc. 2003; 8: 100-103.

23) Kwon OS, Han JH, Yoo HG, et al. Expression of
androgen receptor, estrogen receptor alpha and beta
in the dermal papilla of human hair follicles in vivo. J
Dermatol Sci. 2004; 36: 176-179.

24) Kariya Y, Moriya T, Suzuki T, et al. Sex steroid
hormone receptors in human skin appendage and its
neoplasms. Endocr J. 2005; 52: 317-325.

25) Jee SH, Lee SY, Chiu HC, et al. Effects of estrogen
and estrogen receptor in normal human melanocytes.
Biochem Biophys Res Commun. 1994; 199: 1407-1412.

26) Hall G, Phillips TJ. Estrogen and skin: the effects of
estrogen, menopause, and hormone replacement therapy
on the skin. J Am Acad Dermatol. 2005; 53: 555-568.

27) Brincat MP. Hormone replacement therapy and the
skin. Maturitas. 2000; 35: 107-117.



SOD1 7 v 777 b= AITIERET B BEFFe~D
W PEI% 2 D B-5- D W]

I RAER A B R R 2 R A an BUR R A s AR (R I) T B RE

B

g %

Superoxide dismutase (SOD) is a principal enzyme to protect cells from cytotoxic effects of reactive oxygen
species. We first examined mechanism of singlet oxygen-induced cell damage and also established detection

systems for oxidized Trp and glutathionylated proteins.

SOD1-deficient mice showed accelerated aging,

such as inflammation in facial skin. Keratinocyte from SOD1-deficient mice was less capable of adhesion and
proliferation in primary culture probably due to elevated oxidative stress.

1. ¥

W 0PI 2 4T 9 A2 35\ TR 1k R 35 0 75 A W] 38 1

WAL, TWEREZGEELEBILOBERNLE L EEZ N
TWwWhe 29 LB EY S EKRZ DS 2ty
RPHBRALFEZR I E O, M SN TWwW5A, T Superoxide
disumutase (SOD) EMFE 5 F 25 —E &K% 2 THE
CoBMOGENRE A—S—FF Y F2HETLH0
LA b L A2 S OO LT &8 2 R e E 2
BNT&77Y, LAL—KAT, SODOHTHRIEDS
W Cu, ZnSOD ? {5 T- SOD1 2 KIET 5~ 7 Ak, #ib

ZOMIZONWTHE LR EBIR 2R S e HEINTED,

ZDEENZ DWW TEM BT 2T 5T 5B 2),
WHBEMOERBIIA P L ARSI OBL, KET
FARICEEAME (UV) BEHIC X D AR L. REFARE
1RICEbBEEZZENT WS, UVBARA—X—FF T K
R ROF IS IHNE S MG ENO B IETEE
FREEAERT 2D LT UVAIZEICTITEVRAL
REOBFELEYE S L T—HIEEE (102) OIS
BIfRT %o UVBIIEk~A A LFROE & 2 2 9 72052 B A8
N3, FNICHET AR IS DAY, L L—HIH
BHEICOVTIE, TOREE MBS A2 LN TER
WD ENT WS, TNFE T —EHBREICHT S
WIFEDIF & A EAFRITE % B L CTHAR S8 2 068
JBICHH > T L LZolgciddiEoay ha—
wﬁ%bwi:\ﬁ?%th@@ﬁﬁﬁ%ﬁﬁ&ﬁ#é
v EIEME OB 2 MECE T 5 2 L3 L
woEL\AHHW%@%“LL\Qﬁﬁﬁfwﬁ%E&

Investigation on Involvement of
Reactive Oxygen Species in Dermatitis
Developed in SOD1-Knockout Mice

Junichi Fujii
Department of Biomolecular Function,

| S Major of Environmental Life Science,
Graduate School of Medical Science,
L4 Yamagata University

FTHEF 7L YFERI Y FRVFFT FEHWAEZ LI
Lo T, Mg~ —EIHEBEEOR R EMICEHMIT 5 2 &
WU FEE oz,

AWFgeCid, (1) SOF 7% L riFEkn v FR)VF
FYFEZHWT, TRV AL ZOFEIIDDDLE A
N—E% 5 WIZF b7 a—24 ¢ (cytc) VXS 5 —FHIAMR
FICX MG EEH IO WTHRE Lz 720 (2) ¥
AFA Y TATFT—EThbHANN—X LG E OB
IR D 7201, & MEEHRMEFMEO ) VY — ABEET
HEHTTYVHTOMEEIT->7. E512, (3) KF
DNHALBIG L TRLA N L A DB 2 5B 72012, Ak
TIIMBETNEFF ALY 37 D 2ODFALA ML A
<= —ORMEEZRHE L, (4) ZLTHEEBREDL?S
OO ETEELZZ 5N TWASODL #KL <™ A
DR JENDFBIZ DOV TR % 1T 726

2. X&

2—1 —HIABRICL 3 HREEHOBT

v b SRR M HepG2 2 JAWT, 57 % L V#FHER
IV RV FF Y RPSEL 5 —EHEBEHEIC L 2HiafE
EHEERXZ, ISP FY 76D ceyteiith - 70~
F VB - DNA 7 % = - ZA8— iR LE vwo 72
TRV AOBEL R LHEAICOVWTHRAE L, Mgz =
PR RO L CHEN 2 7R b= A2 FHE S5
LR L 72

F 72, By < eytec ZHWT, FombET (L Y

A) WEL TR M= AFERE L OBEISOWTHIT L
72o B 50T, MR 2 V72 SRR PR R 2 v
—HIAMRFUH L7 cytc ICX BT KR M —Y 2AFEREICO
WTHRET L 72,

2—2 EMRBEHRESFHRONT
LIS T 2 —ERBRFOZE
1R e b B HE R 2 & OS2 oMl fl 8 73 % =

>TAIHA



aAX X AT MRS Vol.14, 2006

YRRV A XY FREL, AR L2 —BHREO N T T
¥ ¥ By L/S, D/EGTEISH§ 288 2 at L7z, S 512,
WRe M 77y B2HWTEEIEZR 5y 3
T AL 2 47 > 720

2—3 BEAPLAYT—H—DEHZROBEHE

BALIZESNT I VDD B, Met, His, Tyr, Trp ® 4 1
HE, —~HHBE - A——FF T F-eFoFysv
BNV OB VEREFEICEE L, BN 58RI o s e
Eirolze TOHDO—DT, Trp DFEELBEILYWTH 5
N-formylkynurenine (NFK) 2% 2 HiA 215 L 72,

Glutathione S-transferase (GST) 237V ¥ F % ¥ % 4
BRI - AT LI LR FH L ARIER OIS E 1T
o572 EFF UL LAZGST 2 7 VY T4 by ¥ 87
#5442, horse radish peroxidase (HRP) ik L 72
streptavidin THiH L 72,

2—4 SOD1 RIEV I XD

SOD1 ki~ 7 2 DA, BZEORED BB &
B, BREROER L Vo RHMMELED X HITELT S
HEIEE - e Lz, Bl OBHEEEDbNIZOT, HRIMER
GEIZOWTEFIMI L7z F720 B LDy SF /291 b
REEEE L, M e R s M 7 & N RBERPEIC D
W7z,

3. #R

3—1

FIVLUVHERT Y RV F Y N HOWTBIr» o,
—EIHB R I MG EERZ AT 52 W90 -o 7.
COMNEEBRETI P Y FY TH LD eytc Fil E2 R
5L ennb, TOMBHEEOREL L TET7H -
VANEEbNIZ, LA L. DNA ¥ =K - h A8—¥

TR b= ZFEK

T7Rb—22DH#

1 —EIEMRICLD TR b= RO

OIEMALE Vo 27 R b=V Z2OBRTREZ 2841, =
FRY FE L7288 12 L THL KL, TR M=
VARG LA S T wWe S, SRR T 24T o 72
KR, —HIHBE I ANN—CIEREZHET L, &5
12 eytc 12 X D iHHAL & LB apoptosome DL % FHE L,
W TR b= AL 3R LM E 72552 &8
otz (K1)

eytc E7 AR P =Y AERFETLH, HBELTWEANL
ARTCI L AR OWTNTT R b= A2 FHET L0
DVTIE—HLZZREIE LN TR h ol 22 TR
< eytec ZHOWT, HELTWAANLOMBILET (L F
v 7 ) RBIZOWTINT L7ze ZOME, BILH cytc
WCDORT R I — ¥ RAFFEFEDFEO b, EICH cytc 121
Lotz (M2) 6, —HEIHBIEURTLILICL-TT
RN —= T ZAFERIIATHIHEIR L, ¥ 37D h v
R VGBI L 720 D EORREIZ, NADOBLETLT
E7% <. 7 37 OBALIBE2S cytc DT AR +— ¥ Ak
EREEOFHKE > TWAI EERLTWVSET),

3—-2
MIBNNRETHALY VY —2I&TNABE T 7
T—=X AT KT BRI E OB RN L7
LA, VATATU T T —EHIET AN T T UB
EL/STEMOARDPHES N, TANRNTFVBTaT T —
PEIZE TS D/EEHEZ T o B E2Z T o728,
VATA VNI O—HIHMEHEI X B HEFITH LT
THNRBEERZ R Uz, L L, —EHEBRLH ¢k
WL72hT 73 v BE L/STHMEIEETHLEIC L - TH
BLhole WlAT 7YY BRHWEEETYH
OFERPESN (K3).

3—3 BIEXFLAT—H—DBHEROBERE
BE1LIZ§5 ™ Met, His, Tyr, Trp D 4 O T I ) %o &

Cyt-c : Az -

TR =2 ZRFE

— FRIEE  — 7R R

TREF—2 2D
i

+—EIEMER

+GSH/
Cys

shavky7

—» Exl — 47

K2 cytc BEILRICOA TR -2 X &8T5, —FIER
RRTR =P ARBEZ I -MEBTHT R b— 2 X & i
StE B,



SOD1 /w777 MY XIRIET 3 KERNDEEETR DS DR

A) ©)
1004——
S //\‘ ~ 100
5T A g
= 2
g 60r =
. 3 50
g a0t
& 20} =
=~
7 L 1 ’\H——6 0
0 0.001 0.01 0.1 1
i [MNPE], mM
B D
100\ ®)
S 8ol .
= * Anti-CathB BIAM  Carbonyl
2 :
g 60 \ MNPE S5 B fag it
< 5 (1 mM) 3
05) 40 > gens il L
£ 29
pg 20 T 25 D> | - -
0 : : . (kDa) =
0 30 60 90 120
Time, min

K3 #HEe - ATTPBO—EIEMRE (MNPE) (CL5FE BEKEME (A) . £t B) . A
Wi (C) . 73 /BB (D)

(A) Boc_Trp Boc-NFK
H 5 L
N EYE NLHRO
|7 > >
BocHN BocHN
COOH COOH
OVA Kyn-OVA
Nz L S T . R
(B) S HE R S RE[E] (min) T o
0 10 30 60 90 120 T
anti-NFK - W* anti-NFK % g “
Q" 2
CBB ; i ' CBB ‘ po—

X4 (A) Trp IZ7EMBESR(IC L) NFK (CE8E S h 3,
(B) #i NFK HifAD4EE M &, kynurenine (Kyn) & D RUSTH,



aAX X AT MRS Vol.14, 2006

MR L, R AR ORI UL E 1T 5 720
Zd o 1 > Nformylkynurenine (NFK) X, Trp #* 5
B M912 kynurenine 2S5 3 2 BB O EE L AR TH 5
7z, FRBRRIME 7 V7 3 v (BSA) IXHA S PR &
LToyHFICmEL. ke L 729, M) 7Y rg—
FEIHBRUB LTy A% 70y MEFIHWGE.
155 N2 PUILE X LBE RS RV ARAE L C RS A L7222 &
A5 NFK % Rk PSS TE TR 235 o7 (X
4), Kynurenine #fE& &7V 73~ (OVA)
EFHWTYIRAY VN L 2ARRMICKRB I -2
EM D, RPURIE kynurenine ik 5 2 E G H o T2,

F7o. HARFEMBEHRO GST 24 F kL. Thiz 7
O—7, LTI NE T+ ALY 287 2§ 2R &M
L7219, #& L7245 b GST i&. HRP-streptavidin
THRB SN (M5). TOHREICEY, vy FF 1L
5N 2SR L, BRILZ b L 2Ol Z X 0 R
AT SeDMREE e o7z KRB X BB DL, S =
FNEYTNEFF RS Y VT DS TV FF AL
RHET B Z E Do 72,

3—4 SOD1XREYY XD

SOD1 RIE~ T A D47 & I ICBN 5 B L%
WZDWTHENT L 720 SOD1 K~ 7 A % BN - THE
LAREOEE) %728 2 A, BARICHRTHREIIRNY
Dol T RMEREREOIMBEAL T Tk

(A)
TIWVEFF 1t GSH
§§§§ . N
HS-tRrate Yy — = - —> GSSERREN
N
BER

N
G$§§§§ =4 |

A, BARL ) LKL EMoEIRE R L Twiz, MH L
722 2, BIEONKAFED S, MR- HRNT 5 S AR
EROWIEE Z N2 UET 5 72012 HEMATCHE L TV 5 &
AbNT, 3512, EMICEFERAONI-Z L2 ZD
JEK % R % 72012, FIHEFEE LD 797 /794 + &
HEE - B3 L. RNT 21T o 720 SOD1 KA~ ™7 A HH kAT
FEBINMAOEHEEIMET LTz, ZOEREFERE LT
. BEICHC S MET ORGP R LTSI EED X
Lo,

4, BER

4—1

MR T R = 22 RITHICE > THR LS, <
rua7 7=V EOFEEMBICTGAE NS 720, ML
AWMz E A SR v, LAL, A7 E—
VART R M= AN S N2 A ISR A IS NS
MR AN S, AEICE AT R M= ZMBOKREE
APHE SN SASCHR 1) L RERIC, TRAPiEE 2D,
HOREREZ2ERETL2WHEEND 5. SHOMEEL S,
UVA R—FIHBRZEOAERZ D26 L. TR TR =
A%WES D LT, AT NEY AN R
W22 EAUVBICE B RIEDBHEILICD 2255 W REME %
RIELTWh,

(B)

CTR Diamide GSNO

- + - + - + GSH

2H Streptoavidin
HRPEMS D% H

» \.QL\N
A\

5 #AECHRELEZGSTICEDTI2F AL N I1HRDEFEE (A) CHEROHF (B)



SOD1 /w777 MY XIRIET 3 KERNDEEETR DS DR

4-2

—HWIHBE NI L 5 TH A=Y BT TR R AT
VIUREIZOWT Y, YATA a7 —BilETAHTA
VA LOBPHEINT ZNETVATA v 7uT7 —
BOWHETIEC Db 5T 3 ) BSERICHBIL ST
etk Z R L C\Wwbe TRy, itz KT 5 &
ZAFA YHBALENT VRN L5, MG 25 7%
CAF T P —HIHABEOREN L > TV DD %,

4—3 BEXPLZRT—H—DREROBHE
Kynurenine (¥, Trp 2B CHEZEMICMAH I N T F =
I VIR I N LM TERT 2P EMMMEEWTH D, Z
1% TIZ kynurenine % @ik $ A PR Z MR L7z & @iﬁﬂ:
F . AREENI LD TTH L. RYUkE HVLHIC
ofﬁ%@ﬁ?@@ﬁﬁﬂ%k&é@f\%%@ﬁﬁ%%
IWHDE 2 bNb, TNVEFF+ ALY V87 12On TR,
EROFHETIIFEFRMCITEREEH DR L, EORIC
M TR R e Hl e S OISR R L E Lee LA L,
SRS L HEZ WL L o T, R AN I
L7z FBEE T, L2dEEEOMMDTIETH 5,

4—4 SOD1 KiE~ ) ADER

SOD1 K~ 7 A3l OFE F Cld HIL- 72 RBANL
IREHRVE SN TV, BRBICESLZZHEO~ 7 ZD#E
SERER A 5. SODI KRIFIZ MK R B 8 I 8L B 25| &
T HEDPG Do T, MMRIEEEERD O KT DI & 345
KT & DOBHEITRIE S L7z 2D SOD1 RIE~ 7 XD JE
BN KREDEREIH D 72012, A - ik - M -
ZLTHFLARLVO L) FE BT 2 D TV b,

5. %

AfgeCid. FIEERERO 1 >—HIEHE OMIL
ERERE 2 R, BRI 5 LTy o E oLy
BHEiOMAT O BT 2R Lz, L7 I/ BE2HRET 57

WCHMZR. N)T ST 7 VB & BORT B Bk & 1R
L. 72005 F % by v 587 iz 2 Bs L
toxmlkﬁvﬁzﬁﬁwﬁé@&ﬁmowf\MR%

247D HTHT L NIV 24T - 720

HEE
ATz & T LA 4 ba Y —iF5edRE
WRENCEEHE L LT3, 720 AROFTICTR W

7272& £ LR EAF7EE OB AR ICIE C#IFLHF L BT 9,

(BEXH)

1) Fridovich I. Superoxide radical and superoxide
dismutases. Annu. Rev. Biochem. 64, 97-112, 1995.

2) Reaume AG, Elliott JL, Hoffman EK, (37* : Motor neurons
in Cu/Zn superoxide dismutase-deficient mice develop
normally but exhibit enhanced cell death after axonal
injury. Nat. Genet. 3, 43-47, 1996.

3) Halliwell B, and Gutteridge JMC. (eds) Free Radical
Biology and Medicine, 3rd ed. Clarendon Press, Oxford,
1999.

4) Liu W, Ogata T, Sato K, |37* : Syntheses of water-soluble
endoperoxides as a singlet oxygen source. ITE Letters
on Batteries, New Technologies and Medicine 2, 98-101,
2001.

5) OtsuK, Sato K, Ikeda Y, (7 : Abortive apoptotic pathway
by singlet oxygen due to the suppression of caspase
activation. Biochem. J. 389, 197-206, 2005.

6) Suto D, Sato K, Ohba Y, (37" : Abolished pro-apoptotic
function of cytochrome c by singlet oxygen via heme
redox state-independent mechanism. in "Natural
Antioxidants and Micronutrients"(B Zhao, G Liu, L
Packer, eds), Medimond, Bologna, 87-90, 2005.

7) Suto D, Sato K, Ohba Y, (37 :

apoptotic function of cytochrome c by singlet oxygen via

Suppression of the pro-

a heme redox state-independent mechanism. Biochem. J.
392, 399-406, 2005.

8) Nagaoka Y, Otsu K, Okada F, |Z % : Specific inactivation
of cysteine protease-type cathepsin by singlet oxygen
generated from naphthalene endoperoxides. Biochem.
Biophys. Res. Commun. 331, 215-223, 2005.

9) Suto D, Ikeda Y, Fujii J, 137" : Structural analysis of amino
acids, oxidized by reactive oxygen species and an
antibody against N-Formylkynurenine. J. Clin. Biochem.
Nutr. 38, 107-111, 2006.

10) Cheng G, Tkeda Y, Iuchi Y, (E# :
S-glutathionylated proteins by glutathione S-transferase
overlay. Arch. Biochem. Biophys. 435, 42-49, 2005.

11) Hanayama R, Tanaka M, Miyasaka K, (Z7* : Autoimmune
disease and impaired uptake of apoptotic cells in MFG-
E8-deficient mice. Science 304,1147-1150, 2004.

Detection of



MABPICHET 2EAE7 2 nE VDG ZEZT
Hir A V€ v B ORI

JEIT BERFR AR A B G AR B RE o3 B

8

1l

ik

Pheromones affect gonadal functions and sexual behaviors. They are received by the vomeronasal organ.
Plasma progesterone concentrations in female Wistar rats after exposure to urine preparations with and without
protease-treatment were measured to explore the effects of protease-sensitive pheromones on the endocrine
state. Exposure to crude urine excreted from male rats induced an increase in the plasma progesterone
concentration in female rats. The progesterone concentration of oestrous females increased with an increase
in the protein concentration in urine samples. Exposure of females in the oestrous state to urine preparations
treated with protease did not induce increases in plasma progesterone. These results suggest that the presence
of a protease-sensitive component in male urine exerts an influence on the endocrine state of oestrous females.
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AT HEAB RO NIPAELREZRDO LN o7 (K
1) —J7 BIEWHAZT Y MIZHAT Y PREFIRL
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Recently we demonstrated the participation of whole bone marrow cells from adult mice in the reconstitution
of skin including the epidermis and hair follicles (Kataoka et al., Am J Pathol 163:1227-1231, 2003). To get an
insight into cell populations that give rise to the epithelial components of the reconstituted skin, we fractionated
bone marrow cells derived from green fluorescent protein-transgenic mice by density gradient. Unexpectedly,
we found that a substantial amount of mononucleated cells ("30%) was recovered in the pellet fraction and that
the cells in the pellet fraction preferentially differentiated into epithelial components of skin than the cells
in the mononuclear cell fraction. The pellet fraction contained more CD45-negative (thus uncommitted to the
hematopoietic cell lineage) cells than the mononuclear cell fraction. These results indicate that the density
gradient fractionation results in significant loss of specific progenitor cells into the usually discarded pellet

fraction.

1. ¥58

AR, BRI HR 3 2 MU A IR DA D ik & 70 HLAR
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5T EMRENT, F 72, Verfaillie 25 A3 HilE L 72 MAPC
(multipotent adult progenitor cells) & FF:iZiL 2 #l K 1%,
FRENTDE L RIS HET 5, S 512, FEHIHE
MEENDPEWZ L2 fEIc s N2 SPHiled . £t
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FHOMIZD . LA R 5 2 5L 2 R0
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BRMIZH &b EFEEL T -isililas 5510 L7z R M
&L oMk E LA & b L - RE ML Tl 2 oME
EWDHDLTHAIN? ZOL) LHEEZWHSPIZT S

Reconstitution of skin using bone
marrow-derived cells

Nam-ho Huh

Department of Cell Biology, Okayama
University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences
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VF o N—%EE L. EOWNEBICHIIRER & T 5
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BRI U720 RFEIZZ DY AT 22T, Biifao
HTED X ) HHITBERAR)R & < ZEMALAILZ X Lo
EF D EREAIBIC LT 200 F LML L) v
ADBDTH5b,

2. &
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Mz & DIttt 20 72) oMB L, ZovT R
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b WIRH MO IE, KA 165 HOICR <7
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HWTiro 72,

2.2 RREEEEROHER

TR EZ DY L, 005%3 57 F—¥, 4ET—H
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NENZEXRY T4 V72X o THREL, Ay yaz@l
THIN R & L 7o

2.3 EHHEROAREHER

KEF oW 2 WL, F#E AMAEK RS
LX) BRI A BRI L 72, Z DR % Histopaque
1083 12 FJ& LT 400xg 30 43 M0 LTy AlIE 2 4518 L 72
(Fig. 3)o &4 DML % 3 [l A B A3 K T L 7214,
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FACS Calibur (BD Biosciences) % H\7zHIll o[ J7 B
O LI & IR % A 7, 3. BREE®
3.1 EHEHEBEOSE

2.4 HHRamtE Ja 4165 H O~ w7 A NG W B2 T 20 & F L U 72 4 B % 30

TR L 72 B2 IR, 220 HHoRMIAE & B 57 Bkl i % ) aArFx yN—WICHERET A L. 3HEBTRBM
%4500 HETORAE LD DOTH L, EBICI->TID WARESE SN, BRI, EOHIRKIERLIER IS
I AC 500 ~ 1,000 JT o F R Z_A Lize > T (Fig. 1)o & OMINIFEERIC GFP- Btk o fiiiie 2 B A9
= VT O X — K~ ZOEHTE 2R % ALY 1 5L, FOMIDTALOERBED B % 25 T R AL,
ecm ORI L, FEy Y aryFx N —%235EL 70 EO S Mild. IR, MmN &2afb L7z (Fig 2).
(Fig. 1)o ANl % w0 LTl RE 2R PR Y A O3S iF COFEBRTIZ, MR ERSWEOFE FH /22, Eok
BEL72te, F v =N L, ) aryFy on I AR A AN SRR AN LT 2 D22 & 22T
—=sE, 1 ARV Iy Fry oy N—2 ] R X, L7012, FHEMlaE 95 Mm L7,

ekl 2 BIgE L 720 BRI R E RIS IR EORMERAE I N D, fiE- T,
W MO IR AT I, T IEEARE G X
2.5 HEBEN. mERe o CHMMIE W2 R L, Thz S 5120 5D7h—

ML & A L C 3 MR B A ERAL IS T S 7z B ThHbH, I THEADITHBMBEZTRL, thz
FALMR A VIR L, 4% /%R VATV Te FCTHEE  ~7ARBEEMRERA L TBML, KEHEELE~D
Technovit 8100 (Heraeus Kulzer) (@M L7z 19> 7 FREE 2 M U 7zo UM S0 & v ) o Bk o1
WMZOWTY R Z2D7% LD 20 IER L. GFP- B Ei MO RIS EN D EEZ SNTWAHDT, Bk
(Tbbatidkiiie) %Lz, GFP- Btk ogt S O BN & AR A R O NS EMIFE L2 T
W BB ETITo 724 o F v (R~ —5—) R LU TEE O EREEG~NOEBIERIEICET L Twi,
& von-Willebrand factor (il AL~ — % —) (23§ ZOFERZW ST B72012, LT oM %7572,

LR E W TREROBZIT > 720 729 % 60% 1 Y BRI & AR OIC X o T 5 &, LiF H
T T IV a— VTR L 7%, 018% Oil Red O TH Bl e o, i RE, RIS E 0 %, 62%. 7%,
g5 2 LI2k o T, BIRIMIE 2 A E L 72, 31% OMNEA ML & 7z (Fig. 3)o ARIMERIZF I L

LCH 0., HZMlamm, kb oA, 68% &

Adult GFP-transgenic mouse | | 16.5 dpc mouse embryos |

1
‘ Bone marrow (BM) |

Density gradient Collagenase
fractionation treatment

Qﬂ Epidermal cells (E)
Y

Dermal cells (D)

+MNC
+Pellet

Transplanted groups:
A) Pellet BM cells +D +E
4= | ) yNC BM cells + D +E
C) Unfractionated BM cells + D +E

Figure 1 Skin reconstitution assay using a silicon chamber. Bone marrow cells
from adult GFP-transgenic mice were fractionated by density gradient
centrifugation, mixed with embryonic mouse skin cells, and transplanted into skin
defects made on the backs of nude mice. MNC, mononuclear cells.
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L7z (Fig. 2). FEALMIIGEE B ) MR, ZORESR
RIEICIZATHA Mo F V2 RBlT 52 E28IEE 45 5,
Bz Mt 1k Oil Red O HetalttTdH %o BHRMIRZIZZ L
WICHE L, ZORBNREENSESICHETE %, i
BN BN X BEIRAE TS % 722 L. von Willebrand factor %
T 5o WML L R Z OTRE L B S FE
L7zo ZRUSOMILIZ, ZDIEEIC X - TERIEMNL L 5

DAPI

MNC P

& BEMAT & Vo S DI

SEIAINE I 04 L 7z

3.3 HEHRSE L ILEED KB DME
B BETLIE 2 T O M X HAIIL S I i LT B )
WAL s 2 HEE S 22 E Ao 72 (Table L, Fig. 4), &
BELE W 2 B L 72 8 W DEBTIZZFDETTED D
WAL L 22 25K i © & 72 A%, HUREHINE 251 T 12 [l
DRMIEE ., BOHITH b L7 g M 2 i T & 72
DIF2MNTE EF 5Tz, FHER SN FICHFET S
GFP- B tEfile (T b bgdihkiiie) o9 b0EnS
MR O s, TRk o 2 Al L 7235501d 23.1%. HOBH
N5 2 B HE L 7285513 49% Tdh - T Mt
BREEDD > 720 TS, DLk s A & A% 25 2
WARTEREBRARIZD L) SVHETHE L 72, RFIZ,
I PIRE R b3 2 RS- IE, BRI 201 25 20 o 726

ellet

-l

Figure 2 Density gradient fractionation of adult mouse bone marrow cells. (A) Density
gradient fractionation divides the bone marrow cells into four fractions. Most of the
nucleated cells were recovered in the MNC fraction (low density) and pellet fraction
(high density). (B, C) Flow cytometric analysis of the MNC and pellet fractions. The
abscissa and ordinate are forward scatter and side scatter, respectively. GFP-positive
cells (viable nucleated cells) are indicated in red. GFP-negative large (viable nucleated
cells) and small cells (erythrocytes and dead cells) are indicated in blue and black,

respectively.
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Figure 3 Immunohistochemistry showing multipotent differentiation capacity of
bone marrow cells. (A) Cells composing hair follicles formed by transplantation of
the pellet fraction. Co-localization of GFP signal (A2) and cytokeratin expression
(A3). Nuclei were stained with DAPI (A2). (B) Peri-sebaceous gland cells after
transplantation of the pellet fraction. (B1), DAPI staining with dotted lines
indicating the sebaceous glands; (B2), GFP signal present in the outer layer of
sebaceous glands; (B3), a merged image of GFP and Qil red O staining. (C)
Endothelial cells after transplantation of the MNC fraction. GFP signal (C1) was
co-localized with von Willebrand factor (C2) as indicated by arrowheads.
Erythrocytes were observed in the vessel lumen (¥).

Figure 4 Fluorescent-activated cell sorter analysis of the cells recovered in the
MNC and pellet fractions after density gradient fractionation. The antibodies
against CD45 was conjugated with fluorescein isothiocyanate (green; detected
by FL1 covering 515 to 545 nm) and the antibodies against CD117 (c-kit) and
CD200 were conjugated with phycoerythrin (red; detected by FL2 covering 653
to 669 nm).
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Table |. Differentiation of bone marrow cells into various cell types in skin

Incidence of

differentiation events

No. of GFP-positive cells

Whole MNC Pellet MNC Pellet
No. of experiments 7 12
No. of GFP(+) cells counted 100% 100%
(Total number of cells counted) (2,455) (1,5679)
Epidermal keratinocytes 2/7 1/12 2/8 0.3% 0.5%
Hair follicle cells 4/7 2/12 8/8 4.9% 23.1% *
Sebaceous gland cells 3/7 3/12 7/8 3.3% 8.3% **
Dendritic gland cells 77 11/12 8/8 4.3% 4.1%
Endothelial cells 4/7 12/12 3/8 2.6% 0.9% k%
Muscle cells - 2/12 3/8 0.3% 0.6% #) MNC<Pellet p<0.0
Adipocytes - 2/12 0/8 0.6% 0.0% #) MNC<Pellet  p<0.0
Spindle cells 717 12/12 8/8 58.4% 52.7% #44) MNC>Pellet  p<0.0
Round cells 77 12/12 8/8 25.9% 9.8% (Mann-Whitney test)
Table Il. Percentage of cells positive for expression of cell surface
markers in the MNC and pellet fractions.
MNC Pellet No. of experiments

CD45 85.7 +/-2.3 35.5 +/-4.4 4 %

CD90 45 +/- 1.8 2.6 +/- 0.2 4

YOTCR 12.0 +/- 1.9 74 +/-14 3k

CD34 1.2 +/-1.3 1.5 +/- 0.7 4

CD29 95.2 +/-2.7 94.0 +/- 0.7 4

CD49f 13.7 +/-2.3 9.0 +/-2.2 4 # MNC>Pellet  p<0.001

CD200 28.4 +/-0.4 9.3 +/-0.5 3 Ok #) MNC>Pellet p<0.05

CD117 14.0 +/-2.5 4.9 +/-1.3 9 (ANOVA method)
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Slac2-a/melanophilin was recently identified as the "missing link" between the small GTPase Rab27A and the
actin-based motor protein myosin Va. Formation of a tripartite protein complex by three molecules is essential
for melanosome transfer from microtubules to actin filaments and subsequent actin-based melanosome transport
in melanocytes. However, the regulatory mechanisms of the disassembly of the complex after actin-based
melanosome transport had never been elucidated. In this study, we discovered that Slac2-a and a closely related
isoform, Slac2-¢, contain multiple PEST-like sequences (potential signals for rapid protein degradation) in the
myosin Va- and actin-binding domains at the C terminus. We found that the C-terminal domain of Slac2-a/c is
highly sensitive to low concentrations of proteases, such as trypsin and calpain, in vitro, whereas the N-terminal
Rab27A-binding domain is highly resistant to these proteases. We further found that endogenous calpains
selectively cleave Slac2-a, but not Rab27A or myosin Va, in melanocytes. A mutant Slac2-a lacking one of the
PEST-like sequences located at the interface between the myosin Va- and actin-binding domains (APEST; amino
acids 399-405) is more stable than the wild-type protein, both in vitro and in melanocytes. Expression of the
mutant Slac2-a-APEST with an N-terminal green fluorescence protein tag often induced perinuclear aggregation
of melanosomes (approximately 40% of the transfected cells) compared with the wild-type Slac2-a. Our findings
suggest that protein degradation of Slac2-a is an essential process for proper melanosome distribution in

melanocytes.
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Elucidation of the Degradation
Mechanism of Melanosomal Protein
Slac2-a.

Mitsunori Fukuda
Fukuda Initiative Research Unit, RIKEN
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Control of the skin cholesterol level plays an important role for preventing the life-style related diseases
and goes a long way in skin health. However, the conventional method is troublesome due to its sensitivity
and the necessity of using the enzyme reaction through many procedures. Therefore, we focus on the simple
electrochemical measurement of cholesterol using the molecularly imprinted self-assembled monolayer (SAM).
A detection of the electroinactive cholesterol has been achieved by electrochemical method with a potassium
ferrocyanide as a redox marker. The change of the oxidation peak current (I) has shown a linear relationship
with the concentration of cholesterol. The change of I related to the cavity concentration for the mass-
transport of redox marker on the molecularly imprinted SAM. When the cholesterol-sensitive SAM recognizes
cholesterol, the I decreases due to the rejection of diffusion of the marker to the gold electrode surface. On
contrary, when the SAM extracts cholesterol, the marker diffuses to the electrode surface, and the I increases.
The sensing properties of molecularly imprinted SAM, such as sensitivity, selectivity, and reproducibility, have

been examined and it has been applied for simple and speedy electrochemical sensor development.
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Development of novel analytical method
for skin cholesterol
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Osaka Prefecture University
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Cholesterol 1, 2, 3™ %5 L7125, T OFiEIIHRA/ Sy F
EFOULIZHET) 1, BEERUGIC X 502 L TERE O
AL ATO—VEZHKTESL L) O THEREN LR
BEVRETH D, LeLEd0, REKER-DICERN R
FHIZNEE T, —BRBEFEZ 4L L7-CADDY A7 %
HETIAZ )=V 7T AP LTERBEIETH D L&
NTHBY ., BN IMEREICE > T b 2 At Cldd
Vo EBRICERE &P o3 L 27 a— VISHIBEATE B
BhE V) HEIEZW LSOO WEs -7 (i F % &4 5 725,
VAT U= L2 IERBIICERT 50 & DR L kA
ELT, F/20 B ORAEREZ ZBINISHRS —2 0k
BEE LT, o Feis 9 2R 0 AAZHCES S FIK
2R LZWEEOREZTV, HIL AT — VD%
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2.1 BHEOMERELAE

PERMR (2 HE8) ICaEm (B Tmm). R#RICH S
WB X UBEMmE LT Ag/AgCl [FEH#ES M Ag/AgCl D
K KM (SHE) & 01 25C T +0.199V] %
R L7 YT, &@CoBRBSILFFHNIC L DB SN
F Ag/AgCLIZR T 5 DT, FDFELIE vs. Ag/AgCl
ET B GHEMOEKM & WE S X OB RS L 721k,
0.IM BB KB W H T - 02 ~ +15V (vs. Ag/AgCl). ¥#
51 100mV/s TEMY A 7V L THRE L7z, 2 OEM
Z20mM IV A7a—)bE 100uM AT T YUNANVG TS
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VEELBHTY ) — VIET 50mL 12 30min i TE& R
WEICHCEAR S THL (self-assembled monolayer LT
SAM & W) ZH L7 SAMEME LS /) —)LZiR
L 322 LT G FTHAHILATH— L
VI LT TMEmRE Lz SAM T+ — Vit
D —SH A EIRETHIEZMH L DT, Tk
M OXIBRFIBICE YR SNE Z LBMENT NS 10,
R-SH + Au — R-S-Au + 1/2H: [1]

TNVEFNVFF =Nz fniza, &8 EICRE L2B
EIFA—NGFTOTNFNENT 7 VTNV T—IVAT]
Lo THIEE) TETEHEREIINy F 7 ahpn,
AR TIETF A =NV TELTRETVINVEEET S A
TTUNANA TS v (CisHxSH) #fifHL., aL A5
O—) e ORGERICEBMEZIRZET S LT, &EME
2 SAM #HH L7z, % 7 — LT SAM 156 fE A % %
HByank, aLAFa— VW Eh, 2L 250
— VT OHREHET L SAMESIER SN D, Zh%zs
THMEME L CILATO—VORHZTo720 IV A
T H—= VIR ITEH VR LEM 2 Fio7z 0, FoBEAILE
MZE VBB ET LAY EY FEBRZHVL 2 E
DLENH D W, Lz T, BEOBELXAFERTIIE
SALHINCAEE W E & LT b Twb, 22T,
AP TIIE LR TCIE A LY ([Fe(CN)6lt) &~ —h—
ELTHW ILATO— VORI L ER O ELz
AWML L CTHBMIII VAT O VOEREETo 129,
SFEEMICE AL AT — VOREBIILTIC X ST
&% (M1)o SAM EICHESE SN2 TS24 (a)
¥ =N — EEEMEMEIIRL L, BILERE AL S5, —H,

. O
e

-

K1 HFEE SAMEBO DL X7 0O —JLERSEEDEAR.
HEHL (@ ERYRAA (b).

DTHRS IV AT =V ERH#KT L LY~ — I TEME
MR TEIENTERWD (b)), FOPE RS
L CHALER IR T %,
SFHRNERICI 2L A0 — Vo (=7 —D
LB M E) 13, 5mM KaFe (CN) 6 % & & 50mM @
FEEA ) T NEBBAEF, ATV v 2RV E XN —
(CV) 12X 0f7otz DL E, BiiEHASIL AT
—IVERHEHRSEL 2L THINL2BILERMEZE L, $5E
WAAI VAT U= VAR AALRBROERMEL [ L KT
L. VAT = VERERIC X AR L - L »
BRDDZENMFET, Ihk M EEHKRT 5o

2.2 MPIALZATFO-ILOEE

MO T L AT 1T — WAEIZH AT BE D BRR AT X
0. BRI E PEZAT - 72 SNz, RIMZER 2~ 3
BERT (15 W~ 15 BE22) 12T o 720 4 AOBERERE IR L T,
informed consent %123 X TDOFEREIT > 720

2.3 REILZFO-ILOHE
FERaVATa—VORHIEIT) 72D, TIAF v
# v 7 (NEE25mm, £ 8mL) (L% / — )% 10mL A
N, € FATFRLTI0 5%, FOOLIChHy TaH
fili (60s) XHILATFE—LEME L, B%2~ 3
BNZAT - 72 8RO — R (16 ~ 16 BEf) 12, I L
AT 00—V OMPEEE 1T - 720

2.4 WERECIBIEFTIALATO-ILOEE
BEETIEIRIVATE— L lEXy M (ILATO—
WVE-7A M7 32—, ADGHMEETE) 2 L7z, BUGHE
WA 200l 22 THFE L. 37°CC 5 4 gl L 72
12 600nm DOWGEE 2 Hl 2 L 72,

ks a< b5 74— (HPLC) & A2
LC-10A ¥ A7 & (B HHEERT) 721 1100 Series (Agilent
) ZMH L72. # 9 A121% Luna 5u C18 (Phenomenex 1.
150 mn X4.6mm) %AV, H T AEE, R, MBERER
FNEN40C. 12mL/min. 212nm TiT o 720 F72. &
i LT = MYV 2-7 a8 ) — VORAER
1:1) AL,

3. # R

3.1 BRILFERZE

BEALEIC TR L7, RO SEM T2~ —
51 —® CV s HESN: (KM2a), LA L. SAM B
TR LETERIZITEAER SN2 (b)e ZNUZ &
SALFECRNGE R AT T IV ANV A Ty v alL AT
—IVIZ XD, BB EICHIREIE DT S 72720, R
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RICHUBRA L (D). 2ok &, BILERIZIRER
BNCARAE LT L7225, #9 30s DLETIEZB bid R s e,
FE—EIZ R o7 BRI RENE 3 RE D,
FHMAERRTAATTYUNANA TS VHBEHNST (2
LATH—)V) ERRRICIIRT 2 862 Fi7z v as,
GTICKE LBOKENHFET . T2, BihoaL
AT\ — VoI BUK — BUKA BRI & 0 AR B 1R

__b_..

—-0.2 0 0.2 0.4 0.6 0.8
E/V vs. Ag| AgCl

M2 H147UyIRLVEEFTS L, D% (a), SAM{E
BEMR (b), 9 F#HEE SAMER (¢) £« 3MMILXFHO—
IWBHRICEE® (d). 5mM KaFe (CN)s ZER{LET~Y — 5 —,
50mM KCIO4 &/Nw 795> REREB L L TEDBRRD. o
Y—H—DEILERME, I ILXTO-ILERZL-EOD
BIALERE SBHROE Q) BERKRXICIWVEHEhB, Al
=lo — I. (Shiigietal.)
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Msh, T8I AThEEEZONDL, 2D L)
AL AT — VOB 30s TERINE LD L
WENb, 2F0, DFHMOIL X7 0= VO EHE
BE LTS S EHHsks, IF, ILATFO—ILE
WADOEMOBER % 30s & L7z, $MEHOIL AT
O — VORI AT LiREL OBFBREKIZIZRT, 0
~ 1.0mM O EEFHIIC B\ CHEMBN R Z LB s hz
(FHEA%%2 0.9983) o 1.0mM BL ETld AT IZ 772 & 22840
L. # 3mM CTHIFNIE L 7ze BEHER 2 R X B lE
DOt KOS5N72600nm OPEEEZIL AT —ILD
BEICLTTEY FTAHE (K4), 20~ 10mM (70~
400 mg AL~ A L, B o0 F2 0 sHI8 ) T oA
R¥Z 09995 (inset) T 525 1.0mM LT Tl 0.8980
WCE TR T %0 L7225 T L0mM LA O EE I (0.1
~ 1.0mM) TOEREITHFHME FES % DA, &E
167uA/mM) PSETHEEZ NS,

3.2 SFHEOFERME

BEAAAET AWEDIEH, AL AT a— )V EFEBP L7
Wik 2 /3 21L& WTHEER T 720 FWEDHT
A HXEE (v A57a—v (AD) #1& L72KO
MRHE) 28R 1IRL, A704 FEKERDL, aL 2
70— )b & E FE O IR Tl TR O R B D
STk PO I — VRO KL 052, kb KELRTY
Ta— VEICBWTIZ024 LY, Ao Rk
o THIEEIZHRA Lz T Foa— i, 4% a
— VB, a— LB, 2L ATFa— LX) /PN EVWSTT
HBH, HIVEZVEE HKE) 2EOLOHKERRD
I AF NI WD EEZ LN, L LEDH
INSDOMHFAEEIZ 052 ~024 £ a L AT 0 — LRk

R=0.8980

0.03F

0.02
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T

O Cl 1 1 1 1 1 1 1 1 1
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4 BERERISERD 600nm TORINE —JEEOIL X7

O—JVEEKFM. BmARIE 16mM £ TOLWERE TOE
E&kTzME.  (Shiigi et al.)
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BOWTEMHTE WM ERELZRT, £/ IVATU—
WIATIVTIIMEOR S /NE AV ATE— VT 2T —
FT049, D KERY /= VEBEILZATH—LIZBWT
2037 &0 RIS %120 THIX B IC
WABR SNz = AT VENGMHITEE & e, BokPEO#
WLEWTH B A% 3foiERKE (R-) ORI X D 45T
KERI L ATO—)L (HO-) LD KRELARD, FHRICTH
DRAFNIIAVWDDOEEZOLND, 2D X9 5ERUFED
MEP S, FFHRBI L ATFa— VDb T iEEo
#E W (R-= CH30CO-, C7H150CO-, C17H310CO-) %
L TVwBEZEARBEN, T2, 2L ATE— G
HRBIZ L S TRILEN S 720, RHILAFO—VIdE
LIV ATa— e LTHIET 2 E0H 5. TRLHITH
FTAMMREF IV AFU— IV T097, ILATFO—
VIRFIY RTS8 THYD, ILVATU—NVEFEED
BPUEIEZ R L72e —F. 2L A 70— VORFEREK, 2%
WCELKHFETL2MEL LTHIOGNAE AT L V10 [FA T
04 NEHOBDEHWMEE LT, Bukttrum o
LATa—)VEFHB L T2 EEEL 039 & gy
IE WV FBICIELS DAL TWwWS M)A LA Rt LA v
g7 EONRIEEIZ DWW TiE 020 DUF R W EZ 7R L7z,

3.3 EBILZXFO-ILOAE
BEM2»H0a L ATa— Vil i<, BRI
HPLC e ¥$lliozhEnohEickhyalL aru
—VOEREITo 72, MO I L AT o — Vi
HIEE RN CARAE L 7228 60s DLETIIZEEB A o N vz &)
O, HHIRERIE 60s & L7zs BEFREEB L OPHPLC Tl
M Z D % T TRLETOBRENIE S vz, g
WEIC LD 5 RIS L7z, Theholidrsiohi:
EIZELVWDDE ol o b, 518
B HPLC & iR L CRIS% o ik 2 o721 T
%, SR LOKEAAT A0, BEILVATHE—L
DEHNZHE L TWAZ b h ol T2, ILATO—
VOB EEGROBUE,A S, MHPOKRIL AT -V HE
SFHEEIC L DB ONTEF I L AT B — )V OfE % I
L7e 4 NOBEZ TR 20 3B (22 ~ 29 %) <.
MAAFT VAT O — VIR R S B kERE (220mg/dL)
TWREHI L A5 a— i3 037mM, [ 23w A
(159mg/dL) TIZ017mM & &, MK aL X5 a—
WEREIV AT — VORIHBD» RS e (FHEIREL
0.9886) o [l —FlT AL & N - LN & D 5 R IZiRAE L 7214,
BEFREB L OHPLCEIC L DRI L 22/ R E RS —F L 720

Table 1 Selectivity of molecularly imprinted SAM electrode.

Substance® Molecular volume” Selectivity®
AS
cholesterol 292.2 1.00
bile acid
cholate 286.5 0.44
dehydrocholate 276.2 0.52
deoxycholate 279.6 0.50
taurocholate 345.0 0.24
cholesterol ester
cholesterol acetate 3185 0.49
cholesterol n-caprylate 390.9 0.45
cholesterol linoleate 504.7 0.37
cholesterol oxide
7-keto cholesterol 295.9 0.97
cholesterol 50, 6a.-epoxide 298.5 0.88
hydrophobe
squalene 310.8 0.39
anthracene 119.4 0.32
triolein 614.9 0.19
oleic acid 203.0 0.14
toluene 65.9 0.08
L-phenylalanine 105.0 0.03

@The concentration of respective ethanolic solutions were 0.5mM. The
molecular volume was evaluated with Fujitsu WinMOPAC software (ver.
2.0) using the PM3 approximation, along with FREE WHEEL ver. 0.57T
(BUTCH SOFTWARE). “Relative selectivity was derived from dividing

respective DI and DI for cholesterol.
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FTRNIA SN o725 L A7 a— Vil EIRRd
L7

4. £ &

EBEOFHNZEZ L, BI VAT - VOIEFEIZH
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0.37 ~ 0.65mM TH 0. HERIEIT X 2 @ m T3 O AR
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DT OREFEBICBVTD T4 RIEE (167uA/mM) »%
o, FEILATE—VOEENIEICR -7 S5
2y MAPREE & O BIF RGO N2 L s, BaL
AT A= VEOPED TR D R E NIz LALERDS,
WENFRS NG ARG, BIE. 2. BRI ET 5
T2 oW LTk, aa@iRErsfionizbol,
Lotk IR HTALEL 2 812 X B IR PE AL E 2 W AME
TEL7z0 BIZAZMRIERIE, 70 FFRlomPUFEICR & 43
BRL 2 MEER LD, AP T CHRIN S LT
MBI B & v o 22 R IE R 2 1T-> CTB H . 0w
iR (1~ 8uM) D7D E TOEEITFHICE L
TIEEALERELLEVWRETHLI RTINS, /2,
A7 TV a7 £ DOBUKEA RV IE O, WU < B
KED RN T SFEAN D IR AE A, I VAT a— )b
FHINC G- 2 B2 BHd I3 L AR O N e h ol Z AT IVH
Tl BFHERBI L AT O— L E Db ThfiEomn
FIGRLTWD ZEAURIBE NN, EIUEEICS 2 55
BIIRKEL, SHORFETH 5,

5. # &
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THAHZ LA, KEEHEE (< 1.0mM) OHlE

HLOWEEBRSOAHFEEELTOOALZATO-ILE YOS

BThHI LD, EHILATFO—LOREIZ#EL TWY
L ENbholz, LELEASL, HFICHIET HHELRL
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Background: Cytokines are produced as a consequence of photo-damaged DNA and oxidative stress in
ultraviolet (UV)-exposed keratinocytes. A soybean Kunitz trypsin inhibitor (KTI) down-regulates the expression
of proinflammatory cytokines such as TNF-alpha in tumor cells and inflammatory cells.

Purpose: We analyze the effect of KTI on TNF-alpha production in UV-exposed primary human keratinocytes.
Results: Here, we show 1) UV induced up-regulation of TNF-alpha mRNA and protein expression in
keratinocytes; 2) cells treated with KTI before UV irradiation showed a significantly lower accumulation of
TNF-alpha protein in a dose-dependent manner and reduces UV-induced up-regulation of TNF-alpha mRNA
expression; 3) KTI inhibits the induction of TNF-alpha target molecules interleukin-1beta (IL.-1beta) and IL.-6
proteins; 4) UV irradiation transiently activates JNK and Akt signaling but only weakly activates ERK and p38;
5) KTI specifically inhibits UV-induced activation of ERK, JNK and p38, but not Akt; 5) treatment of cells with
SP600125, a pharmacological inhibitor of JNK, predominantly suppresses UV-induced up-regulation of TNF'-
alpha expression; 6) KTI does not enhance suppression of UV-induced JNK phosphorylation by SP600125.
Conclusions: KTI specifically inhibits UV-induced up-regulation of cytokine expression predominantly through

suppression of JNK signaling pathway.
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PR SR » ST A M AL VHEASND DT,
DL, RIS L A ORKIEEZ L7 = R KTI 28
WHFT 22 ERXTEXLOTHNE, BEETIED 7 ) =4k
LCHMHWEETH B L E 2T

Z 2T, AElL B8 O keratinocytes DG RE R %
L. KTI 2SRRI D o4 b A VAR %

Inhibition of ultraviolet-induced sunburn
by a soybean Kunitz trypsin inhibitor

Hiroshi Kobayashi

Department of Obstetrics and Gynecology,
Nara Medical University
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Yy —% 05— 1 RHENIG95 2 128 ) MG L 72,
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filiL 720 Western blot % RT-PCR XD T & TH 5,
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1) RIREBEZICHT2HRAY THIVEE
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FICX DRI EINEDIE, INK & Akt TH ), v
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FIEFWIHENTIEH S5, I dEMH LS Twiz, &
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2) RIMEEKEFEMD Akt D > B{EIE EGFR & PI3K
ZNHALTVS

2 1 ZEHIHBRIC X B Akt @) Y #B1LIX EGFR & PI3K %
ALTVBEILEZRLEDDTH D, 400]/ DL F I F
—HREHC X % Akt © ) Y E{biX AG1478 (EGFR inhibitor)
& LY294002 (PI3K inhibitor) £ & UF Wortmannin (PI3K
inhibitor) (& Y ¥l & 7=4%, SP600125 (JNK inhibitor)
DB Z T R ol

AEEVZERAWEBETIED V) — LOBSR

3) KTIIE MAP X+ —+t0O U > B{bZHEH T 3 b5,
Akt DU CEEIZIFHEIL &b > 7=

3ITIEERYMR 400]/md THIBL S A AN, KTIL LY294002,
SP600125 % H #5352 £12k D, JNK & Akt DY) ~
BAbZMat Lsi R 2R L72b D TH B, KTLIZE
400]/ M2 & % JNK ) ¥ BBALIZHHI§ 555 Akt DY
CEBALIEEIHI L 2o e T I — VERTIZ INK O
) b SP600125 12 & b #ii] & B A%, LY294002 T
ZHERTH 5720 KTI & SP600125 D FRIEHANIIZ X - T
SP600125 DN R &S 2 Z L i3 - 7,

4) KTl (2 85 8 BB 5 (C & B keratinocytes »* 5 D

TNF-alpha £ Z REKFEICHHE T 3

4all/R L7z &) IR IC X 5 TNF-alpha
A21% SP600125 FFEiRmmc X v HH WA L7z — 5,
4b IR L7z & 9 ITERAEIRETIC & 5 TNF-alpha 34 1%
KTT HFiasmic & 0 ARSI L7zs 50% #iilid
KTI # 5 microM T o 726 ZHLiZ JNK O )~ BRALHPH]
T HEELEFHML Tz,

5) KTl (2 %5 8 BB 5 (C & B keratinocytes »* 5 @
TNF-alpha mRNA FE4£ %M 2
518 L7z & 9 ICERAMEIEYHC X A TNF-alpha mRNA
13 SP600125 FHETARMIC & 0 FHFHIWRA L 720 —H.
AV B ST X A TNF-alpha mRNA 7 4E & SP600125 &
BV KTIHEIRMC L Db Lz 2O 57— %13 TNF-
alpha B FEE & —F L 72,
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INIWEE%DEEEIG HDZEETRT,



6) KTI (35 5MREBE}HC & B keratinocytes 7* 5 D IL-
1beta LV IL-6 EEZIFH TS
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BIUIL6EAICOWTOHIME L. FHINAZEBD,
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The fruit hull of mangosteen, Garcinia mangostana, has been used for many years as traditional medicine
for treatment of skin infection, wounds, and diarrhea in Thai. However, its mechanism of action as a medicine
has not been elucidated. In the present study, we examined the effects of mangosteen extracts (100% ethanol,
70% ethanol, 40% ethanol and water) on prostaglandin (PG) E2 synthesis and histamine release. All extracts
of mangosteen potently inhibited A23187-induced PGE2 synthesis in C6 glioma cells. Also it was found that
the 40% ethanol extract of mangosteen appreciably reduced IgE-mediated histamine release from RBL-2H3
cells. Furthermore y-mangostin, one of main constituents in the fruit hull of this plant, inhibited COX-2 gene
transcription by preventing the IKK/IkB/NF-kB system in C6 rat glioma cells. These results suggest that the
40% ethanol extract of mangosteen has potent inhibitory activities of both PGE2 synthesis and histamine release.

It is also suggested that y-mangostin serves as an anti-inflammatory agent.

1. #E

FARA VATV TEORET VT CTHELFEREEINT
WAL YIRAT 4 — VIiE, B SRR T Ly
F—EHZRTRMIEE LTHH SN TE 7 (Harborne
and Baxter, 1993; Chairungsrilerd et al, 1996), Z® X 9
RSN, BRWBEMRZRTIZO»0b 6T, 2
NETZORFEMRMWIZOVT, FAEMF IR TV LR D
o720 AWFETIE, RERCTUVVF—RIEOEEL 7 I H
WATFIA Y —=THLTaRY TV vBIUT ARSI
YWHEHL, vy TAT 4 - RFE R miito s o
AY 7T T VAN - RSB L e R Y I Vi
HERLES OGS, S5y zutF A F—+ (COX)
DB TEI Y TAT 4 =V BREOFRGTD—DTH
% y-mangostin OPLIIELEF D FEME (2D W TR 2 17

07‘:0

2. RBHE
2.1 ?2dR74—REBEYORRS LV v
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WS Ely TATF 14— B 1 ke 12 L. water,
40% ethanol, 70% ethanol # L < X 100% ethanol, % %
100 THIMZAT o720 M 1 RERI#2. &9 B 2 146
ST, HWEOHEY & U7z ymangostin ¢ M A 4

Approach for application of extracts of
the fruit hull of mangosteen, Garcinia
mangostana, to development of
multifunctional cosmetics

Yasushi Ohizumi

Department of Pharmaceutical Molecular
Biology, Graduate School of Pharmaceutical
Sciences, Tohoku University

ZEER O e - 72 (Nakatani et al., 2004) o

2.2 EW

Wistar ZHEPES v b (7 ~ 8 4, 180 ~ 200g, specific
pathogen-free, Charles River Japan, Kanagawa, Japan)
AL, B, BIERIE, TR KA AI5E
MBS EBRZ RSO [ FEERE)WI Y F BT 248 112
DOV T o 726

2.3 A5 UICE&B Ty NEEREE

I —F OV, TR 500 me & BEE IS L7z, BB
OG5 X 9 RO TBIEBICEHZ D 720 T
BIFEOBE T Milli Q K% AN ME R 12T, 1K
FRAWE Lz WENS 30 7505, FHOREEL., [ HFH 5
L721% 7 777 = v A B A K R I & T A2 I8 o JE i L
W Llze A7 =8 5 B L. FEE B2 S
7T B % T OV A ARBRAE 1 IR T R R L 7z
77 = G R ORBAERR Vo, Ve 2w, kT X
D iFER 2 E M L7 (Tasaka et al,, 1980) o

PN =

Vo = 29 E$5 51 D L FEA
Vi = I B 1 0 AR

VE=Vo 100 (%)
Vo

2.4 HEEOEE
Z v MR RBL2ZHS Mg B X O°C6 5 v b 2771 F —
< MM OREFR IR D 7310t - 72 (Nakatani et al., 2002) .

2.5 HEHFERIEGICES RBL-2H3 ilah5DE X
23

RBL-2H3 % 12 X7 L — MIZH:# L, PIPES /Ny 7 7 —
(140 mM NaCl, 5mM KCI, 06 mM MgClz, 1.0 mM CaClz



55 mM glucose, 10 mM PIPES, pH 74) 2 Tpkifa,
fa% <7 25t DNP difk (IgE) & 37CTA v Fa~X— b L,
MM % A L7z Ml % PEiE i, SBERY T A v %
A2NR— LB AATZ 7 FINEY ¥ 10mg / mé % LFE L,
EHIZHIETH S DNP-BSA 12X o THIBLZ R L 720 A

FA T LAPICEE L 25 I VR EMBNICEGE L

AF I vEmrENENE L, SRy iR  E 0
TTERL,

2.6 PGE2D#IE

C6 #ll K3 % Eagle’s minimum essential medium-20 mM
HEPES, pH 7.35 (EMEM-HEPES) 1 C&#EY >~ 7%
MZTL0H5HEA v FaxX=F L7z, Tk, A23187 %
10 5 HE T 5 2 L2k b, M) S o PGE2 i #E % 7%
ML 4 YFax— DO EHITKE L2 EDTA- 4 ¥
KA % v v ae@Rrimz. — 20C THRAF L7z PGE2 ®
EREIZEH O ) (Nakatani et al., 2004) (26t 72,

2. 7 RT-PCR#* IC & % COX-1 & & U COX-2

mRNA DO FEIRFER

Cofllisz 6 7= V7L — MIZ20x10° cells/ 7 = IVD
TR &, 2 HM¥# L7 y-mangostin ¥ 721% vehicle
EMATIEMA Y FaxX—bL72%K, 10 ug/m¢ LPS %
AT, WIZ TR A ~ % 2_—} L72o RT-PCR 12
X % COX-1 K UF COX-2 mRNA OZBUFHNT IS BEHR D ) 3
(Nakatani et al., 2004) (26> 720

2.8 KK &HDAIE

C6 il g % 150 mm dish {2 5.0 % 105 cells/dish @ i & T
X, 2 HMERE L7720 10 4g/mé LPS & 10 704 ~ F 2
~N—"TF L, PBS # W TEHIZ¥E L7z Mgk
5N LS £ V. anti-IKKa/B antibody T TKKo/p
Z [\ L 72, Kinase BUGE (25 mM Tris. pH 7.5, 10
mM MgClz - 6H20, 0.1lmM NasVO4, 2 mM DTT. 5 mM
B-glycerolphosphate. 1 ug of IxBo (1-317). [*y-P]-ATP)
WY L 72 IKKo/B % il 2+ y-mangostin ¥ 72 1 vehicle
E3CHOERMEITIHHA v Fax= L7z O
. ¥~ 7 )Vid SDS-PAGE T4-# L. molecular imager
(GS363, Bio-Rad) % H\» T 247> 72 (Nakatani et al.,
2004) o

2.9 FI2RT7x972arHLVPLR-—4—-T—
Ty tEA
Coflilgm 247 = V7L — FIZ30x10! cells/ 7 = v
ORETHEE, 2 HMK;# L7z, Lipofectamine 2000 %
AVWCTLR=F =V =& CoMilRICPNT VAT 27 Y
a ~ L7 (Nakatani et al., 2004), F 7z[FIZ pRG-TK X

SAEY L IRT 1 — P REMEY O SRS RN DISHRE

25— G ATy v a vy iz, 1I3MHEER. v
-mangostin ¥ 721 vehicle Z Nz T 3 WA ~ F 2 X— b
L7z D%, 1 pg/m¢LPS Z A CHIZ KR A ~F =
N— b L7z, Mgz B L., luciferase i PE % Ml L 72
(Nakatani et al., 2004) o

2. 10 F—4Z2O#kETH e
SRR, IO £ BEERRE L LOR L, AEEMREIR
analysis of variance (ANOVA) ZHWTiT-> 7,

3. EBRHER

3.1 A5 2IC&dT7y NEEZREICHT S~V

AT 41— REMEMOER

Wistar RMET v FOBBICAH I r = 2&5 35 L,
FREMAE Z B ITEICIED CREZ RET 5 2 L5
NTWb, CORIEETNVEH T, BEOTFHEOENE
WETHIEICEY, v TAF 14—V REHIBY 0PI
SEVER MG Lz #5520 % 1% ORI L2
2 75ul &5 U7zBC 5 I ICER SN B 3 E % 100%
Ll XY TRAT A4 — Y REAMIWIC X 2 IR o B
MAaME L7 (Fig. 1)o Mo ¢, 70% ethanol i
W % 0°100% ethanol 3 #1%. 100 mg / kgD # 5- & THY
50% OIHITEEZ R Lz ¥ v T AT 4 — v BB water
HPE. 100 mg / kgD HE5-5TH 60% OENHITEEZ R L.
40% ethanol 4 #1324 75% @ S 7 PIHIGGVE % R L 720
fHRSE L L CH W27 (Rubus Suavissimus) S,
10 mg / kgD P51 TH 70% & HE AR PIHIEME 2 R L
725 100 mg / kgD G5 THET L E, IV TATFT 4 —
v Bz water i KUY 40% ethanol $hHH & [ 55 72 1%
HTHho72,

3.2 HMERGRICFEREE 2 I ERICHT S

YOOdRT 4 —REMEYOER

INFETO invivo L N)VOFEEFERNS, <V TATF
4 = Y RIS ER 2R3 2 EH LR -
720 TOVERAA N Z AL M 5720, in vitro LN
DOWF T 5720 T IIEOWMPBFFICB T, fMENO
FIANATAT—=F =L LTHEMTAIENMLNLTY
LAY I VRO WTHRGET L7,

RBL2H3 ML i3, PLRIED A 7 = X L DFW %47 &
SRS NBMBT, PURPERRSICEI Y e Ay I ¥
Wiz SR T 2O TS, RBL2ZH3 Mg %
monoclonal mouse anti-DNP-BSA IgE HiAkI&/E & & 725,
DNP-BSA FIIC X D RS N A e R I Ve R & L,
e R ¥ 3 VEBEHOME 21T - 72

RYTRAT A — Y REAHBIE e X5 3 LR
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HERLZ. ZOHT, 300 ug /mé DHLFEE T water I
3% 40% O IHNEE B & 0 40% ethanol Fli Y 5% 80%
OPHNEY: 2 FFoR L7z (Fig 2). WHRIETH BHE

Y [ U EE T 90% UL L ofliGt: 2 ) Uiz FE
R PIHNGTEASEED Sz SHOMBWIZB VT, BEERE
By 2 SR AT % 4T - 720 40% ethanol FlIHI#1Z. 100 ug /mé D
BEEEIZ B TH 80% DB 2 WIHIEH AR &, ik
T GO B S e 2o 222 & bk L€
PR DIEVLDTH 72,

1507 1 mg/kg Il 3 mg/kg

— |1 10 mg/kg B 5 mg/ke
X B 100 mg/kg [ 1ome/kg 3.3 PGE2&RKICH TRV dXT 11— REH

g 1004 HYDIER

3 FAREDH I 5 BN 2T T, PGE2 28 EE ) X 2R
g FZ L DHIBN T B, PGE2 A5G 2 A s 2 7 3
5 9 BNAT S T i =T ), MR O B Tt
HEOMEMERT, Ca2t 41/ 74T LTHSNRTWS
ol A23187 1. AR 7 ) 7 HIKLIZ BT PLA2 2%

400 70k 100%

Water EtOH

Fig. 1 Concentration-dependent inhibitory effects of several
mangosteen extracts, water extract of rubus suavissimus
and indomethacin on carrageenan-induced rat paw edema.

Foot volume was measured in 5 h after carrageenan (1%,
75 B injection into the hind paw. Each extract,
indomethacin or vehicle was administered subcutaneously
30 min before the carrageenan injection. Each column
represents the mean (n = 6) with S.E. of three independent
determinations. *, p < 0.05 compared with the value for
non-treated rat without carrageenan.

Histamine release (%)

300 ug/ml

Fig. 2 Inhibitory effects of several mangosteen extracts and
water extract of rubus suavissimus on histamine release from
RBL2H3 cells.

The cells were sensitized by anti-DNP-BSA IgE antibody
(0.5ug/m¢ ) for 1 h. After sensitization, the cells were
incubated with each extract or vehicle for 5 min. The cells
were stimulated by antigen (DNP-BSA, 0.1 ug/m¢ ) for 30
min. Results were expressed as percentage of histamine
release (released histamine plus histamine remaining in the
cells as 100%). Each column represents the mean of
percentage of histamine release with S.E. of three
independent experiments. *, p < 0.05 compared with the
value for non-treated cells without antigen and antibody.

R. Suav. Indomethacin

ML, 7I7F FriRilEfiz5| &I LT, TuRY 75

VIV VHOREREFETHILEBMON TS, 7 TH
faneF e s LCh S Tw3 C6 Milex Hwv
T, A23187 HllWIZ & %5 PGEz A § 5% Y TAT 4

— Y RESMBWOEH 2 BE L7 (Fig. 3)e ¥ TAT
4= R A E 50 pg /me DIEFEIZBWT, A23187
5 PGE2 25 1K % BHEE (ZHIHI L 7245, R HESE O H 54
WPIXIEE A EERZ RS b otze T2 KMo
TEREARAEE 2 MR L 72 B, < Y T AT 4 — VR 0%
ethanol I 1E. 10 pg /mé DIEFE TITIF5E 42 PGE2 4
B HIH L. 40% S OF 100% ethanol f I B W T D,

1.0 Control
[ ] A23187(10 uM) I
= T
=
<
ol0] *
€ o5
N *
S %T % . 7
D_ b *
7
0

40% 70%
Control Water EtOH
50 ug/mi

100%
R. Suav.

Fig. 3 Inhibitory effects of several mangosteen extracts and
water extract of rubus suavissimus on A23187-induced
PGEz2 release from C6 cells.

The cells were pre-incubated with each extract or vehicle
for 10 min, and stimulated by 10 uM A23187 for 10min.
The PGE-2 released in the medium was determined by
radioimmunoassay. Each column represents the mean of
PGE2 with S.E. of three independent determinations. *, p <
0.05 compared with the value for non-treated cells without
A23187.
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3.5 WHEM PGE2 &£ ICxd D ymangostin D{EA

¥ 72, ymangostin % C6 Mgz, 18 RefiffakssE x 7
£ 77 AR S L7z PGE:z &= & 5E L 72458, ymangostin
IR EEAAT I PGE2 A 2 I L TCs0 flIZH 2 uM T
-7z (Fig.5)0

30 ug /meDIREFETIZIF 100% OIHREVEZ R L7z B
W, 100 pg/méE THREZ EIFTH, 13 & A LK
PEZRS ah o7z,

3.4 PGE2&£mRKICXT % ymangostin D1EA

DX, T 0 A23187 i FEME PGE2 AE IS K 3 B y
-mangostin O1EH 2 #Et L7z (Fig. 4). A23187 12 X b B4 3. 6 ymangostin (3 IKK &M ZBHE L T NF-«B
ML 7z PGE2 2B %\ y-mangostin (X BIALE T 5 Z & I2 & DEZHEEF TH 5 COX-2 BEFDHR & IHT
V) P PEARAE R HIH] L 2 o ICs0 i1, %9 5.0 uM Td o 720 ¥:)

LPS 8 X " TNFo 7% E D RKIEWES A4 b A AL 12X B
COX-2 mRNA O%BlAEIC, NF-xB OEHEALA B G5-3 5
ZEPHLNTWS, COX1Z. 7T F F VDS PGE:
NOEBEATIHETH ) FIERFITRBEIZERSINL
COX-2 1%, RIEFMBIIFH NSRRI T 2BETH 5,
Z ® NF-xB O#llHlZICB VT, IKK 12 IxkB%Z" YERILL
T NF«xB OB RAET 5, 344b 5, ymangostin
\2 X % LPS # %1 COX-2 mRNA & B35 o> S 1 1 1.
NF-xB/IkB 5% % 4 L 72 COX-2 & fzF D iz B i) oo 7] fe Pk
MNEZ oMz, F 2Ty IKK iPEICx 9 % y-mangostin @
YEH % M) U720 ymangostin & IKK %k % i EEAKAE I 12
P L7 (Fig. 6)

¥ 72, ymangostin (& LPS &5 D NF-kB K719 7z #ix
GALE AR PG L 72 (Fig. 7)o & 512 COX-2 itfn 1 NF-x
BISARLY % & 70 € — & — IR ARTE Y 2 in B %

3 —O— Control
—@— A23187 (10 uM)

PGE, (ngAvell)

0 1 3 10 30
y-mangostin (uM)

Fig. 4 Concentration-dependent inhibitory effects of y
-mangostin on A23187-induced PGE:2 release from C6
cells.

The cells were pre-incubated with the indicated
concentrations of ymangostin for 10 min and stimulated
by 10 uM A23187 for 10min. The PGE:2 released in the
medium was determined by radioimmunoassay. Each point
represents the mean of PGE2 with S.E. of three
independent determinations. *, p < 0.05 compared with
the value for non-treated cells without A23187. 8-

phospho-l1kB —

Fold of contol
M o&

@)
£ Substrate + + + +
0 0.57 @* X y-mangostin 0 0 3 10 30 (uM)
g . Fig. 6 Concentration-dependent inhibitory effects of y
-mangostin on IKK activity of C6 cells.
ol : . . ‘ The cells were harvested, lysed and immunoprecipitated
0 1 3 10 30 with anti-IKKa8 antibody. The kinase assay was carried

out in 25uf of kinase buffer containing 5uM cold ATP,
10LCi [y —3%2P]-ATP (5000 Ci/mmol) and 1 ug of IkBa as

y-mangostin (uM)

Fig. 5 Concentration-dependent inhibitory effects of y
-mangostin on endogenous PGE2 release from C6 cells.
The cells were incubated with the indicated
concentrations of ymangostin for 18 h. The PGE-:2
released in the medium was determined by
radioimmunoassay. Each point represents the mean of
PGE2 with S.E. of three independent determinations. *, p <
0.05 compared with the value for non-treated cells.

a substrate and incubated with the indicated concentrations
of ymangostin at 25°C for 30 min. The proteins were
resolved by 11% SDS-polyacrylamide gel electrophoresis.
The densitometric data is calculated as the fold increases
of non-treated cells. Each column represents the mean of
phosphorylation of B with S.E. of three independent
determinations. *, p < 0.05 compared with the value for
cells incubated with ATP and substrate.



aAX X AT MRS Vol.14, 2006

R L7z 20 X9 ZREEBHPHNGM: 2 £ ymangostin £,
FHGEY LPS #5561k COX-2 mRNA 058 % #il L (Fig. 8).

Z DR y-mangostin 12 & - T COX-2 ¥ ¥ 37 DI
DI S 7z,

4, EE

L, RV ITAT 4 — DR % water, 40% ethanol.
70% ethanol & OF 100% ethanol @ & AL %2 H T L.

B2 OMBYOPRIEL LT LV F—1EHIZOWT
WE L. COERBE DT 217720 ThHD< TR
FA — BB, ¥ X 3 R O PGE: Ko
WHEH ZRTZEBHOL NI R o720 ZOHFTYH 40%
ethanol i 25, & X & 3 Vil & O PGE2 B iaxd L
THIER 2 7R L7z — . fEBHER T M ¥ —PER N 4%
DEFERT UVE—ERIH L, B2 RTERE L
THAE, HARENCTRAMLY AR S Tw 5, #AH
WP, B R Y I VR A EICEIH L7225 PGE2 A2
R LTI, @B 52 hhole xVITAT A=V
W, 4512 40% ethanol X, KIER T LV

FoIHLTEHLOTHHTHLIWRENEZ SN, T/,
BURZR LB T NICE TN TV LW RED ZE R 5N b,

COX IZI3ME Ly 22 JE 2 7”9 COX-1 &\ RIFEMEY A
kA ¥R LPS k4 2RI & ) FE S h b COX2

A

o

Fold of control
o
()]

0.0
LPS -+
y-mangostin O 0

+ +
3 10 30 ymangostin0 O

o

Relative luciferase activity
o
o

0
pNF B - 4+ - 4+ - 4+ -+
LPS - + - =+
y-mangostin - +
(10uM)

Fig. 7 Inhibitory effects of ymangostin on LPS-induced
enhancement of luciferase activity of pNF-kB-Luc in C6
cells.

The cells were transfected with 0.475pg of pNF-+B-Luc,
dN-Luc (the NF#B-responsive element-deficient pNF- B-
Luc) and 0.025 pg of pRG-TK plasmid. After transfection,
the cells were pre-incubated with the indicated
concentration of ymangostin for 3 h and incubated with 1
ug/m¢ of LPS for 8 h. Relative luciferase activity was
calculated as the ratio of firefly luciferase activity to Renilla
luciferase activity. Each column represents the mean of
luciferase activity with S.E. of three independent

determinations. *, p < 0.05 compared with the value for
co-transfected cells with pNF+B-Luc and pRG-TK plasmid
which were treated with LPS alone.

£1.0]

C

[}

O

0 0.51

e}

o

L > 7

0.0- : :

LPS - + + o+ o+
1 3 10 30

(uM)

Fig. 8 Concentration-dependent effects of g ymangostin on the LPS-induced expressions of
COX-1 (A) and COX-2 (B) mRNAs in C6 cells as measured by RT-PCR.

The cells were pre-incubated with the indicated concentrations of ymangostin for 1 h and
incubated with 10 ug/mé of LPS for 1 h. Total RNA from C6 cells was reverse transcribed
for cDNA synthesis and subjected to PCR. G3PDH mRNAs, which were included to serve
as internal control, were shown. The densitometric data is calculated as the fold increases
of non-treated cells. Each point represents the mean of expression of COX-1 or COX-2 with

S.E. of three independent determinations.

treated cells without LPS.

* p < 0.05 compared with the value for non-



D2FWHDOT A VKA LHPHAEL, HeDTTRY ) A

FOREAEIZEG L TWwh, AWfFETIE. COX-2 #fn I
X9 ARG LX)V T @ y-mangostin DIEHFEF 2 DWW T
SRS MEET L 72 & 2 A, ymangostin @ COX-2 #5 5 #1
fERIE, IKK BE 128D { NF-kB O iF ALl X %
bDTHHIEDVRWHS IR o720 RT-PCREZHWT,
COX-2 mRNA L XVOFEBUZOWTHE L7zE 2 A, v
-mangostin (& EARF R IZ COX-2 mRNA OB A7 %
R L 72,

ARFFETIE, vV TAT 4 — VRESHMBW O T L v
F—BIUOPEIEEH A 7 = X5, & 512 ymangostin ®
IKK/IkB/NF-kB % % 41 L 72 COX-2 i# = 1 D #iz G- 12
EBPBFENE A = AL ZHL 2 Lz Y LoRR X
D, ZAES Y TAT 4 — Y REMINY OLHERENLHE SR
NDIBHHFREE NS,

(BEH)
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Non-verbal communication is important, especially in expressing emotion and intention of senders. Facial
expression is probably most important in non-verbal communication. Recently, cognitive functions are considered
as important factor to evaluate and improve social functioning of patients with schizophrenia. Facial recognition
is supposed to be important for communication skill, but actually, there is little clinical evidence to prove
that. We investigated the recognition of facial expression in 38 patients with schizophrenia and 28 normal
subjects. We used two photograph sets of emotional faces and neutral faces, called Japanese and Caucasian
facial expressions of emotion (JACFEE) and neutral face (JACNeuF'), respectively. JACFEE consists of 28
photographs of 7 emotional expressions (anger, contempt, disgust, fear, happiness, sadness, surprise). JACNeulF
consists of 28 photographs of emotionally neutral faces. These sets of photographs were presented to the
participants and they were required to tell the emotion expressed in the photographs from the word lists of
emotions. Patients with schizophrenia exhibited significantly lower accuracy rate of recognition of facial
expression. The low accuracy rate in schizophrenia was significantly correlated with low social activity, low
language skills and severity of cognitive symptoms. The recognition of fear was mostly impaired in patients with
schizophrenia. It was suggested that the emotional labeling test of facial expression could be a useful tool to
evaluate social functioning in schizophrenia and that recognition of facial expression was closely linked to the

psychopathology of schizophrenia. To predict social functioning in schizophrenia using this test, longitudinal

clinical study will be required.

1. ¥58

LrnaIa=r—a iC3EEICLL 0L, FEF
D00 2HEND b, FiklEHEROBERNEZIZZ
5 LTEERBEEZT LI, —HTHLFOEK, BEER
WY =a 7 Y AREZ D L TIRESHEN G I I 2 =7 —
Va YRENHEEHER LTS, FEEFHENII =
r—va PIERE B A FIRY. TIRY 2 L8
ZENDD, ZOLRPTHEMEOHEERIHEANT VS,

FAJIIE KRR B 4 &2 FRER & 3 2 iR BT
HH. BEHLIEANDOR 1 %ICHIET 5, BRI
BRI ENE L, BEIIEBROD, BARKRGE. EEIRLE.
e CIRF R FEIRO RS EE I N D, A KHAE
BEOPEEH O &2 & L THAEREDIE T I3/ T
BEETH D, TOEEIIONT, WHWALRAENSEH
DWFFRDAT R DI T E 720 AR, BHIERE & AL 2R OB
HAZOWTHRE L 72022132 B 5. Green 5 D#H "
T Id secondary verbal memory. card sorting/executive
function. verbal fluency. psychomotor ability. reaction
time & community functioning 25— & L CH#§ % & &

Recognition of made up face in patients
with schizophrenia.

Masao Iwase

Psychiatry, Department of Clinical
et Neuroscience, Osaka University
Graduate School of Medicine

NTWb, LALINSOFYRBIZEIE L 7R HbERE &
e & OB 2 MET L 2298132 By S v w545,
FEAWIFRA. THEIRERE & W o 7288 & I TRE O 2 70 [ 92 4R
W &AL RREE & OBML A PRI R L EOBEIC
DNTIA Yy FRARFELN TR,
TEENRERE % 5Hl 3 2 i E O Tl FEFHEM social cue
ThHhLRERBMOBEENDH LI LB ELIAOHHIN
TEY. BE0HEMIDZY)ZHROMEND L, 2
T, bivbid E BN O ABER Oft A JiERE %
MR, RSN RBEEEETH S JACFEE B LU
JACNeuF * % Hlw CRIERMEE TV, Akt o
3B o RN R B A8

EBREATR HIIHY ., BT LEINAGEE L
T RAGRMFED KR SR EE. FE o)) &
OBESHE SN D EARE L 720

FHEERAPBICT S Mo, RSB L
ELTWRELABIILAELETH S, LhEide NOEHOK)
ZHTODOBIETH A% FRIC AR EIEOREICD
WL KITT, MEIEICB VT LREO AN LhE %
LTWRWEOBMEI ) bHEETHL L PRI NG, Bl%E
DOENERBEC X D W EO G & BB O S ENERE &
DOHEEZIET 5 Z LITEERNET—~THY ., O
JEREDORMARE L LT 5,

2. Hik

2.1 XWR
AREBRTIIH AL B FH B OCREW RS 2 hZ2h 50
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DT =5 %#EOLTETDHDHH, SHITHALHRIES
HIHBLO, ZHEDNICRAELERE 2Rz 20
R RERE 28 A CTOME L 7D, HEOTOT 4 — V%
FKUIR L7z S E Rz BHE. 2HEBUNORTTZEE
D, FEHAEIRDRE L2 BEE Lz, B o BEH»
LTy PR EASBIBORAUC ABEh 20 b L < 12 B B
ZHEDTVLEHTH o720 BHIIME. 7 a— VEYE
MR EDMED D 2 BH IR Lz BE O ERIT
47 1%, P ABBIEIZ 115 » A, IkFEREFZ7or 7o
VUBET—HH720 71omg TH o 720 TRXTOWEE
L0, FHICTHHBEEICX 2BMOKH 1572

2.2 XKIEFEMFE

Paul Ekman |2 & %555 E4 (Japanese and Caucasian
facial Expressions of Emotion (JACFEE) and Neutral
Faces (JACNeuF))? 75, HAADOHBES K, 5 b
FIEEH © Emotional Face28 # & fHEIAYIC =2 — h T
%5 H  Neutral Face28 % #A 72, FIEG EIX Ekman
O|/WET 2 7Oo0FRE (R, B, HEE, M, 3248,
FELA, BX) ZRAFNIIOVWTHL24To, 482D
D, ARl 28 WA 5745, F72 Neutral Face IFRGFEH &
[[{]—®D 28 4DEFILDHDEHNT W5,

INH56M%E 1ty e LT—H3T>PC EIZHRL,
B L7227 20OREZ L LMEHEL S, ROGHEOE
BEENDDE—DER L W) REABIRE IR L2, &
HIOROMEFEIE T 5 2L LT NEFRD R AT E BRI &
EOxBilk L7z MIZAZIEHIBRIERIEER 33, mIEH
K, B~ A 7 254 FERRLBISKOEHE%

RERIBIEICH T BLHEERDBAICE T 5T

PR U720 ARE O BGRIE FEH I 28 MUK 3 5 LR T
%ﬁﬁ L7

2.3 ZOORE

BETE, ey ET I, FICEFERNSEr AR (1Q)
DEBOFMOMRD 7212 WAISR ¥ 2 Hif7 L 720 72
720, BERTIE T RXTOTMREZ GG L7225, w3
FECIRER, B, e, FUO 42O TMREDS
AN DT IQ % 7F-li L 7zo BH O IQ 2 F-ili3 %
72812 Japanese Adult Reading Test (JART) * % Jif7 L
720 JART & IZWCK THiAT IQ HEE 12 v 54 % National
Adult Reading Test (NART) IZEHWHARTHEINZD
DT, WP THR SN HRFEORATEZHHRETH Y.
FRAHIE Rt A R HE R OIRET IQ ZHEE T H I L AT E
%0 JART I Z&COREE IR UIEfT L7zo HICHRATIEFT
REOR THEI O % 5 L T POMS ZjifT L T\ 5,

INHITA, BEFET Positive and Negative symptoms
scale (PANSS) ®’ 12 & % #% % 4it IR FF fili. Rehabilitation
Evaluation Hall and Baker (REHAB) ® |2 & % th &6
A &2 4T > 720

PANSS 1344 < E B8 o 30 3 H O 85 fhe IR 2 24
LIS L VEFEMT 220D RETH L, v=2T7
IZHEV N L—= v FENTz 2 NORBMEHEIZ X D EHii S
720 PANSS O FHlii O AFE R Z NS S TWw» vk
HET4F 5 720 Lindenmayer ® 5 HF+EF NV 24 L <.
SEIRFEMG R EE o ik 2 51 L7 2 g Negative (N1-4,
6, G16), Positive (P1, 5, 6, G4, 9), Excitement (P4, 7,
G14), Cognitive (P2, N5, G5, 10, 11, 13), Depressive (G1,

x®1 #HBREOIOT71—I

A Eaeis P
n (M/F) 38 (16/22) 28 (11/17)
Age 47.3+£13.7 42.6+15.1 n.s.
Education 13.0x2.1 13.9£2.2 n.s.
1Q 85.8+14.3 108.9+11.8 P<0.001
JART (&) 35.3+£12.2 29.2+£14.4 n.s.
fR¥E (CP#5) | 715.8+491.9mg
PANSStotal 63.91+18.2
Negative 14.71+6.8
Positive 10.9+4.6
Excite 51422
Cognitive 12.54+5.0
Depressive 9.6t4.1
REHABtotal 44.9+16.5
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2,3,6,15) O5KF257% ) PANSS£30HHDH b 25
HHPHARINT WS, ThE5RFOEE Z0Mo
SR R F A PR R o R & oA B & AT L 72
ABEBRHEOHSIEHEZMNET 27200V —VE LT
REHAB HARGEMZ Wiz, ZHIIIREERIERIC BT 55
HIGRTEBHE O IR LZ T2 D TH b, AWFFED
B, FERMPELEZDMOERZ NS SNTW WS
FET F 7RO s 1 I o AT Bh & BIEE LRI L 72,
REHAB O#Hiiicde7 b, 2o 0FiF Iz L1445 7% b
L — =V 7 %475 72, REHAB I [HEATE) 0 FHl (Deviant
Behavior) &. 417478 @ F i (General Behavior:
GB) W) ZOoDNR=1t 5% oTHBY, SROWIET
EHETEIOH 5 BB IV oz L X0 S RTT
BOFFM ORI DOWTHREF L7ze TOGBIZE1I6HE®
VASTERER-oTHED, ETMREZLIZO (ZIZME
L) 259 GEFIZEY) O10BERICARaTy ¥ 7L
Cililid %, CORAATOEEFHOHRL ST, HF5HICE
S TEPNTZ5DORF AN, SE0brD S
&, BEOHRE. vV T T tSENTEE) X DT
KB

REHAB D15 51, @fETH 513 &S B RE YK
WZEAERLTWS, GEFAI T LT THNLTI
22T 4 DT NV—=TIRT LRSI 45H Y. 60 LT T
HNFET IV —TF— L, $F#ER KOl E Vo 720R
BB CTIIES T LR D LEZ LN TV D, K
FRICBML BB OFHEFIA T 713 449+165 TH - 720

3. ®R

3.1 BEEHIVEEFOXRBEIMZFEDOKREL

B (&2)

BETR R E TR L CRIEBARE O IEFsR I3 A &I
Ehofz (EHHE631% , BB 558% , t=2.29, p=0.025),
B O EGRERZ B VT, FERAEO N IL,
D, BEER FSEEE. RITIE. AR, RS
WA BB 5 72, EEEITB VT FRICHES
Bl oMBIZR SN 7205 INE AR BFEAME T3
LM (r= — 044, p=0023) RSNz Tz, KM
B RETILICHEME XD SRR E W EAA D 5 72
A BAETIE o7,

BHEE T LI 2HOIEMREL KT 2 &, B (EEH
375% , EHE 23.0% , t=2.03, p=0.046) @ A HEHHETH
WAEBIED o 720 MBIy — L L TR FERREIC
LA ENET HEE (1=218, p=0.034) . IR
2SR & AT 5 (t=2.15, p=0.036) PEERECHE
2% < Hesnhiz,

3.2 XEBMEASEEREEOERE (R3)

A RIAE R Tl RIERMPEO MG L. REHAB
O [ IEEM] (= -037, p=0.02). [ 5 % o ik
(r=-034, p=0041). [EEDODL» Y 5 & ] (r= -034,
p=0038) &9 3DODOHRFIZBWT, AEZEMBEERD
RoNize PREREBICEERMMEDIEMRR L O Z

F2 RIFBNFEOLEMREE (%)

total K30 LF35 e Rt Fm | BLAa =
PT ave 55.8 53.9 31.6 55.9 23.0 94.7 48.0 84.2
HC ave 63.1 63.4 45.5 49.1 37.5 98.2 554 88.4
HEZE | t=2.29 t=2.03
p=0.025 p=0.046
K3 KIEFMREDEMEE EREHABE A DA
tEEWEEE | SEOHRE | SEOLPLE| LT T | thREEERE | SRR TOTAL
s r —0.37 —0.34 —0.34 0.037 0.09 0.14 —0.26
p 0.02 0.041 0.038 0.82 0.57 0.37 0.12
F4 KREDHRBOIEREE E PANSSERFEANDERE
Negative Positive Excite Cognitive Depressive
e r —0.14 —0.18 0.11 —0.32 0.26
p 0.41 0.28 0.53 0.057 0.12

—102 —




Ba 2 & MMMz (r= - 035, p=0032). [E%#0
MBS ] (r=-035p=0032) &DBEIZHEIRD 517z,
B, [BEOLPYHE] ORI T & HURMIRLEDIRSE
RICHBEGMHEERS 2d o7z,

3.3 XIEDHMEBEHERDERE (F4)

FENE M E O B Z, Lindenmayer @ 5 2 O & K+
EOMICHELRMHBEBERE RS o205, ZOHTIE
cognitive symptoms D iy H D 1% FRE O A AV i )
(r=-032 p=0058) » %57,

3.4 XIEFRHE & BE & DHERS

BEICB W CERERARED WA & WAISR O
BICOMBEBERPIZED LN F1E full 1Q (r=0.37,
p=0.048) DAt FEL (r=0.47, p=0.0077) \ FH A A& HH (r=044,
p=0019) THo 7o EEHICBWV T, HEEIQ £ DI
BIigR ST, R CIT L7z 4 FREOHTIX.
O E IEOHM % T LD B - 720

4. ZE

MO RPHERE & RIS~ v F L E B REICR
TERBHEE Z 1TV, A RERIC BV TIX, 2O &
BRI X o TR LN SRRE, AR & D o B
WZOWTHRET L7co ZORR. fa e B D2 IH 2
EOIERRE, BEHELVARICEVEHTH 72, B
BRI BV CHUEO MR, i, PR, FEEFE,. AR
W, BESER L EOBIRN T — 7 L3RS Lk
2720 TNHRXETHELLEONIZAMR L S L 7
R T — % L OMBEP R SN o722 &, HERNE
2B B RIFRMOBEE L state marker &) X D ik
L % trait marker & 72 2 W BEMEZRIE L TV 5, AF5E
TIERGRAEDO R O E TN E Do Tce TOH
HE LTk, RIFZEICB W TREHE OIEHREA JACFEE
IR O T — 5 L) bR o/ b EZ b,

WA RIVER O RIERAREOBEIZ. REHABIZX -
Tl S M7z W Oh o) 7 LM L7z, »
F DRI BWHESIIEENE. S EEORGE. XD
DR RLTVWEELEELTBY ., MR ZAHT 5 2
EMMIRT, BRI T ORGP EX 2 HANS BT
EELEHZR-LTBY ., AR ENEICT) LT
WRGEFTH L. RIGRABRITDOE VBB HHEN
WHEIMEZ IR L7 ) DRIRY R REEZZLONL, K
AT O WA X NIE B EAHB S 5 2 L3 v
FTATHFEDFR LY b~ L THY . ZOHMREEMNT
5 EDHRT

AKIFFETIZHEIC, REHAB O 20 SHENHT (D

RERIBIEICH T BLHEERDBAICE T 5T

Hig, SHEObL2NHE) LEO RO MIHE % 720
720 JRIC [BEODLPVHE] LW NTZHET S [5
EOHRS ] LI RBIIBVWTHERMBEZ RO, K
e CH W - R ERAMEII RS G EY T, ZoEf%
KT SHL ) A M2 5HZ1F 5 labeling FRETH 1 . EIER
ARSI DM ) 2 SR L RIS 5 L) FEEM R E 28
MAET %o AWFZE TR & SREMNHETT & ORICHIBIAS
Bon7-oid, labeling iHENSEEL N LI2ETH L 2
ER—DODHHBE LTHEIFONEND LN v, FIFEM
OB & XAEIC BT 5 SREMNRET) & o I R B
R L% AR 0E2HD Y, o
72T b FIERAGEE & LT labeling A8 Z2 M L TWw 5,
Z D728, labeling |2 X 2 RGERMELE SEOHRE S &
DA B RGN X 5 D O EIC LT 2 SRER
BENICE 200, KT HEULERD D, AFEDOLA.
WAISR OEFHEIQ L OMMIZA LD TE LY, £DOF
MIHARAECTIREPDTHEZED/2DATH D, labeling
W& A RIGRME L BB OSIENRE L oI KW L
EZzbNic, ZO0, RUFEORRIIEMGRMEE LS
BEOWRE LOMICHEZEENDH L LML THREYUT
H59o

—H TR T, TR E £ %), REHABO [+t
V7771 IS A2 TIWEHBEPB RO o 70
CNFREOME O RSB L CWLRERD 5, 1€
kTN 7 7 ] WM T B4k A TG B HE 1317 HL 2 5%
JERTERETT L v o 72 AR L OB SN TE /2,
Bl Z21E, Penn 5% Z O3 O TR RMEEO BUE A
CPT/SPAN O E MBI L7z L ME LT3, RIER
AASEOBARE [ 77 7 | BT % iRt 46
ZOWTHEZ RO 720 D20k Y TdnThb#
TERRAFRE O BHI RATEZR T ST B Y. FRIERAGES L
AMCIE RPN 2 E 2 E L2720 [T 7
71 KNS T AR DM R R LTRSS D B
AHFFE A I EE ORI & 72 ) FIE BRI RE DAL D R
M BERORAZ TELNEVHIFLILZ2EHLT, %
EOFATICHEMHIR 2 T o ofzd, [V T 7 7]
EOMBEBRON G2 bDEEZ LN, Tz T
LD L [N T 7T ] OBIEELLARERMORE)
CHEAER S LRVWERRT LI ENEUTHLHE LNk
Vo ZORICBELTIX, %0 X )@Y LT A VI
LB BRPUETH A,

AR T UL F N 2R A o0 R & A IR O I3 A
A ER® S Nk ) 5 7278 cognitive symptoms D i
S LB T 2 WA S e, RBFZE & MBI
Lindenmayer ® 5 K7€ 7 WD W THENT L 72 Bozikas
5 D72 T3, cognitive symptom® 58 X ASHE O %
BEBELZEHME L TWDH, WL ODDRFZETIEEIER
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SNERE DA S A & FETEREIR & O B# & i LT p ST
F 7 IRARIE IR R B PERE IR O 5 S A3 A DO & B S %
O L) R, IR & ORI R RO R o 22 LW
IWET bbb D, THHOBEDHPICIE, A KMIED
FEAER 2 B IR & BHERIC =53 % 2EMEET VT
BT L TCW55DH Y, Lindenmayer ® 5 [HTEF )
% EREMIER O WA 1D T2 L TV A HF7E L 1
KB 20BN DL, 2REMRTE TNV OBEMEREIRIZIE 5 KT
£ 7 )L T O positive, cognitive, excitement D EFE A3, &
PESGE IR 12 1% negative, cognitive, depressive D EFE AR A
LTCWb70, 2HEREET NV EHOIHEOMEE 5 N1
EFMCETLUTHRT 52 L 3WEETH 5, HAERE
FIGRMEOBEICHL T, BZLKWESHTFEFTLVT
@ cognitive 72\ LI negative symptoms & OB #E % 7R3
HFEAZ W E DI DbND A, O RMEPARYBIZIE L v
EINIEHOMIETHBEINL ) 022 LEDD
%o

AL TR A MM E o IE = & WAISR O full
scale IQ. M AA b, FHU L o MITH X %M 25
b7, RIFEMEEO R E WAISR @ T R E
DA L ToOME TG, RIGRMBEL B
neurocognitive battery O AR D B IZ DWW Tld, WCST
R FE SN B FEITHERE. CPT, SPAN ISR SN 5 E %
ik & OB A% < iy & L. psychomotor speed.
visual memory % & & DHEZRETL DL H 5D, K
8Tl full scale 1Q L MR SN b OD, Fhikt:
HATHEZHEZRLb0EL LAPHTH -7z &
T, ZIERIBEHE T 2R 2 JI6E & AR S % 25, i %
DOIEB R BARER L XL LAMVYTHE VW) T %
IRLTWBO0d LR,

G RIOWFEDOFERD O FARIE T RERM O R
BHY, TORENS T IELEELHZIHE IO
5 ZEDIRENTz. MATRIE TR, B oRER % 72
M5 EIEENRLED LN, SO &L, Lk
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Most women are troubled with a women’s unidentified complaints such as premenstrual syndrome (PMS),
maternity blues and menopausal disorder that is characterized by mental and somatic symptoms (depression,
lassitude, a will fall, sleeplessness, overeating and anxiety). On the other hand, it is well known that olfactory
system is directory connected to the hypothalamus and the limbic system. Thus, olfactory stimulation pathway
may be a new method to modulate the emotion. We aim to identify the odor compounds which improve the
women’s unidentified complaints and to apply it to the cosmetics.

It is reported that citrus essential oil odors reduced the depressive symptoms. 1) We assessed whether
citral odor which including citrus oil also reduced the immobility time (an index of the depressive symptoms) in
forced swim test in female mice. In addition, it is well known that chamomile roman essential oil odors reduced
the anxiety symptoms in relation to the menopausal disorder. 2) We assessed whether chamomile odor increased
the moving distance and duration in the light box (an index of the anxiety symptoms) in the LD box test in female
menopausal disorder model mice. 3) Moreover, we focused whether B-caryophyllene and linalool odors which
including ylang-ylang essential oil improve the symptoms of the PMS. We used a psychological VAS (visual
analog scales) method to asses the subject’s mental symptoms (friendliness, alertness, happiness, eagerness and
fatigue). The protocol observed the tenets of the Helsinki Declation and was approved by the Ethics Committee
at Nagasaki University.

1) As a result of the forced swim test, citral odor group tended to reduce the immobility time compared with
the control group. Thus, citral odor may reduce the depression as consider in previous report. 2) In the LD
box test, chamomile odor group increased the moving distance and duration in the light box. It is suggested that
chamomile odor reduce the anxiety in menopausal disorder. 3) In human subjects, B-caryophyllene significantly
improved the PMS symptoms. B-caryophyllene increased friendliness, eagerness and happiness scores in luteal

phase. In addition, B-caryophyllene reduced fatigue score in luteal phase, but not in alertness. On the other
hand, linalool significantly increased alertness in follicular phase, but not in other PMS symptoms. These
results suggest that B-caryophyllene may improve the PMS symptoms, such as depressive, lassitude and a will

fall symptoms.
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Application of Functional aromas, which
improve premenstrual syndrome (PMS)
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Division of Neurobiology and Behavior
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Course of Medical and Dental Sciences
Nagasaki University Graduate School of
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HEREMEER ORI © B & 3 BRERISRE (PMS)

R1 BAHUVFT4L L) FO-ILDIEA

B-caryophyllene linalool
10 minutes 30 minutes 10 minutes 30 minutes
fragrance
F 0.95 0.42 0.79 0.89
ov 0.54 0.87 0.54 0.45
EL 0.28 0.11 0.11 0.13
LL 0.31 0.33 0.27 0.93
friendliness
F 0.77 0.10 0.39 0.26
oV 0.78 0.50 0.65 0.69
EL 0.03 3% 0.06 0.83 0.74
LL 0.15 0.56 0.84 0.21
alertness
= 0.50 0.69 0.29 0.60
oV 0.80 0.37 0.20 0.42
EL 0.21 0.14 0.80 0.34
LL 0.79 0.06 0.23 0.34
happiness
F 0.69 0.51 0.64 0.43
oV 0.69 0.75 0.17 0.31
EL 0.06 * 0.21 0.89 0.90
LL 0.07 0.16 0.49 0.90
intelligence
F 0.17 0.63 0.57 0.37
oV 0.56 0.85 0.41 0.47
EL 0.05 *3% 0.13 0.52 0.48
LL 0.36 0.53 0.82 0.88
eagerness
F 0.06 * 0.06 0.78 0.11
oV 0.31 0.91 0.65 0.82
EL 0.88 0.13 0.16 0.14
LL 0.48 0.68 0.54 0.61
fatigue
F 0.29 0.12 0.97 0.19
oV 0.61 0.33 0.07 * 0.47
EL 0.53 0.15 0.74 0.75
LL 0.31 0.30 0.99 0.36

—111 —

=i



aAX X AT MRS Vol.14, 2006

5. #1E

TuRREI Y-, ORIt~y — IR ABICH
Wiz, BESELLOFWAT LI EIZL - T o
WIMEETEHNT ARETH L, 7TORELIFE—L VI E
BENDTHWDIZ, 75V ADILFEH Y b7+ 1T,
1920 FARUTHEM DI 2R L 72 AW TH 5. W OFS
IS Ok 4 22 LIS BT HEKETF T DRIEIFIC
B XN EHEICHONTE 2. S HTCRHY ORI ZE
Aw/z7uvt I E—ICHT580EEY22HD . K
JETHLARICHWONIRTH B, T, ERfERICBW
T WP ORI AT O A DFRAIRPL ) DR 7 & % FIH
L7 ERZ ) ARIED T WD, LA LADS, FH
BRSO O TH ). FEBERFIIZEC & 2 AT AT
HFED RV, —F, KiFEIZ. PMS OFERZ BT 5 &
RERICEDNTWATER LS E—DRBHDI b, 45
VAT VICHEH L ZOERSTHD B AVFT 4L (H
—WE) HPMS OIEIRZ AT 2MEHZ R L7, L7
Ho T MEREZNLH—WHICX 2R REH & v
M, BEROT O T E =23 R h o 2HHMEND B

WLELTE R KM 2 A S 3 HHE,. BEHOPKTH
5 KRR A e (A, IEIR) RHIVE L OHKTH
LRRTIICANT %o ZDF, HOPPEIIREC. FEFHIR.
RN — b 2 S HRWH L IR REY & LTE
BEL9D ZUHEELND D S xR OBHIOLRH S
TW 2 EFETEN5,

(BEHR)
1) Shinohara K., Morofushi M., Funabashi T., et al.,

Axillary pheromones modulate pulsatile LH secretion in
humans. Neuroreport. 17, 893-895 (2001).

2) Shinohara, K., Morofushi M., Funabashi T., et al.,
Effects of 5alpha-androst-16-en-3alpha-ol on the pulsatile
secretion of luteinizing hormone in human females.
Chem Senses. 25, 465-467 (2000).

3) Morofushi, M., Shinohara, K., Funabashi T., et al.,
Positive relationship between menstrual synchrony and
ability to smell 5alpha-androst-16-en-3alpha-ol. Chem.
Senses. 25, 407-411 (2000).

4 ) Umezu, T., Behavioral effect of plant-derived essential
oils in the geller type conflict test in mice. Jpn. J.
Pharmacol. 83, 150-153 (2000).

5) Umezu, T., Morita, M., Evidence for the involvement of
dopamine in ambulation promoted by menthol in mice.
J. Pharmacol Sci. 91, 125-135 (2003)

6 ) Denda, M., Tsuchiya, T., Barrier recovery rate varies
time-dependently in human skin. Br. J. Dermatol. 142
(5), 881-884 (2000)

7 ) Komori, T., Fujiwara, R., Tanida, M., et al., Effects of
citrus fragrance on immune function and depressive
states. Neuroimmunomodulation. 2(3), 174-80 (1995)

8) I, =Gh. SAHE, IBHEE, WA ML
AT EEYEEET VT v PO ACTH I 517
KA & HEAFIMORF, Aroma Research, Vol.1, No.1
(2000)

9) Price, S. and Price: Aromatherapy for health
professionals, Hal Graphic Press, arrengement through
Orion Literary Agency, Tokyo, p295 (1995)

—112—



AC & ik 18

o
TR 7EERSHEE 0% =
o



IZX X bOY-MREIREEGE
F16MERY - BWEXDHE

5D MAKE (fbbk) BB

FEMER

i

Ve =A

y/n
9P ¢ (90— & — Ak 2 AT
HEF T 17 F£11 B 17 BN

AHIZBHTE ) TSWFE T, ROMAFIZIADEHE DL
LHOTTHE, NOEHEZDOL N RPLZDO5IISE 50 FA
DHFELZDTT, BIERS>TWE LTI E»NEZ LT,
ZABRIZADEHIEZ DD DL o TWT, ADEDBIIZRD
FHADELTHEINLZOTTIINED, RAlZE - & AR
DPIFELZDOTLEI R, WCho72Z I3V TY,
TH, HDEFVBESLWEHMOKIMELT L ENGE ., AL
F G202 T8, Bhbh b AI0i7& 724
HDTT, Hbr)EHNPREZHADRDY TT, HALITA
HEIABHYVILT, T2 WE—#rkE AT,
BOREHRE—FLVwEIATT, TRIIBREOEIRTT,
FIWTHFALZEICLTBY £5, BREOMLFHOEKRT,
2. SWFMANCSLIITEET, ZLT. BEAREZHLT
WzEEFEL T2, 3w ET L, BraiRFbichb
DTTo THIV)RITFRALLZADBHY T3,

FESEHRS L TRT, BHARFED L) vk
ATV EZITBEFHELAT ST Th, SIS, HhFIIC
RIFIALDOTT, IV RITFALLZAEHEDOL D5
TBLDOTY, FEOTHLEIKT T, U HFRALTE
PO N TOTEREFTRZET, $72. HdDLVERESR
FLC FHICSTLERROMARWT, FfrIlEoT
WS HBENELDOTT, HEIIEEHRLESbNELT
by WAALRTEHPKRLDTT, ZOANLBLEFELTVE
Fe, LERICRD, RDEILRICE s THRADTTIT
Eh, ELEZMAROTTRA Aid.o I 1EML B
DETE, FESLWE AT CIE72L 55 DDH
DU DT,

NHK CT—FEN LWV, —FBRABRLTW5 LA,
—FRDUE R L ABDTT, ZNIINHKOHETY
WHRO=Z2—ADPEFoTLDEIHPHY T, T T,
EREBROZEZTERITF 2y 7% LTERBFRO= 2
—ARTEDOTENET, €5 LFET L. HHROEFOH

Hiroshi Okano

Make Up Artist

ERVRLDEDLDS72L ) BRI R->TE) 9,
RPOEBDZ 2 —AFEDLIENTELDTY, 2 &
LidFovyavéepris/albrzyay, dbbhAZ
—F=73HEDBZIROTTIFE, wobehFhoZ
DETAHELLRVDTY,, ZE—HESALEPI-T - X
TEMEPBHETEALZALNERL-HOEEZD LS
GIRFRPHIEEF R ADF LT, HARNIVSIHREL
TWLOTTH, HEYVHNZRVE S RHEETT,
ATDIEF)IHZFH)TTR, TT10EREXPYVIHTHE
b FEFTA, v A=) P FE LT, R FDE
BENLSEEZF LR, HHVHTLiE, 3HZDT
ALl ALRETEEA, 7272, NSV 2 —RR4EFDH Y
T, LTEZORMPLHLATIABTETLE
LSRR TEFT L ZHOVZIEZELOETA
T2 REBEZEIHT LA E V) =2 — ADPROR
ATEELT, THVIHIHDIELTEDDELDODL DN
KELDTT, ZNT, ZHIVIHLFRIMEZIANRT AY
ABEDOT, Z2a—IF—=7DIFHHEETEDTT, €97
Hlma—RL L TESTLBEDTY, AYBTLA, KT
FBAZIENTEZZ)TT, IFIADHHEPLTLET
HBRINFLZOTBRUALZERVETIIRED, HAR
DML IHHILILT, ZELIHIHEDOL 2 WD
HATEDLNTEY T L 7272, B RVWOT, B
EHZESAZBHALRVERDLRVRATVY) ZEIIHEHST
B, FAGZ2—2%H50nF L

ILHMDIEZH) HZ) T, LMD A—Fx v 7D
IBMARD=2 =22 HEDOTVT, DTN EDboZE o
TZZI04EIFEAEEDLSTEY THA LW
EATELED, HFELDIMIYPMOB AN FT0T
EELEd, ZHIVIHITLIEDHBEDOTTI. KEWELL
FEHRWEH9TThR, 2ZDEIh, FALZ2—A%HED
720 %APLTBYFELAHT, —FEDIZVOPREAR
D=2 —ATTo Elido HEAODZ 2 -2 H D DYH 1L
Lo, EIL &I BRIFTOHBDIEEH ZOETT
LLARVDTT, £ BEIZHARIZRIRE 2V 5 13w
RTBY 9, ZORREPHFVERE /20 585y
JLTHEH)IDTT, FOENPSFLHE->THHIDTT,
T5E, WHERHDEROERG DL XS BRI THDTY,
HARIZWS &, RYBIZHRDZ ERb) TR A

—115—



aAX X AT MRS Vol.14, 2006

FOIXIICHARDBKRZDLDHLHIITLTVEDTY,
ZohTBb LAV 2 —ANRZ kL2, 3HYF L
HADS, LR T, BoLHESHTE 2L w9 O
22—l hoTENFE L, TNEZL2T7 TV ADIE
IRobBVwET, Fhe, AROED, BLehd)
FLL o2t wIDLHNF Lz TOLHIITHD=2—
ADMADFNCH ) FF, ZNT, b B ro L BWELT
AFEFTE, ZZ0EZAH ZELOWUDIANLHEOBL
2 NOMFED2, 3, RUVRVRVEWFTL2Xh, 22
WL TTIERAVOTTITE, Ad HETH OB, K
OHEFETT e bro b HFPHFEVW/ 0 ERL Yo7
DT, TOERZIBEOF Lz 11 AP S, BROBH L)
EENFHATWRZEnwERVWET, BoBLeA Y
VAZALDITHRENLDIEIMNDTHRDTT, Thdt1l
A»SiE0 T Lz 2hnd. HEIZRAERO R TV
DV BATETCEVRNFE L2 FOEMREITVOFIZIE
VBFZATEV)BDPDL L) B 27D TT, 208
FRRD 30% P EZE ) TT, TNIEARKLLVZH Z
ITTo TNDEH. WHOBHREITIVDOIIEZ) bEHEZH
T3 TS, WOPIZHEMOEKFEEZRLLIAHHK
GTETBINELTC, FHWVHETAILOTTIIRE
L, MHEWREY VI ) RIEEALTT,

N, —FHFREOBOMFEOHIZOVZD hl
ttk\%mmﬁm#ﬁbménitto%h#%ﬁé@
HickFoRERFERNTIEAVRLEEVET, UhEd,
BOAME V) DIFZGHTE 72D TIERVDTT, DS
Mo TWTESADH->TWEEZATT L, HIKKBER
AnERIETE, LIRFRICLTL AL BLIZTWEZ
STWELT, FOLIZEFWELVWTVWET, €L T, B
LHEEZLFE LT, BREREDLDTTEVET, T0XHIZH
DOBIIZZDTABRE 572D TR EZVDTY . FROA
FELME R X IIBIHELTBY T3, 2L T, HKRIC
M5 & ZFERVREBINELZ LTHICESTBEY £7
1o

COXIITHOBIIEE V) DX, ERPAEIA LMY
— 7= PPROI2LDTHERVDOTY, HHENLLLT
WELHDHEDTT, TNDNRIZE 72D HITR-72DF 5
LN TETVWBEDTY, 7272, w7yt FoTw
LHDHBEDTT . ZNHBHBOKD Y 55T 5 DA
20EFT, COMPEFTET>TVIDTTR, D
BLNEWIDIELALVWEVS, TIVIEFEL
2DTThe TORDIZEFOMTY yEehhTBh T3,
H1HEILORXBIE ANV EDFRIIKz-TBYFL
T brokBlLehzENTL, HonhEdE, v,
CHEHZLBARZLBAT fAhbrobhrbnZE) i
ANRLE L7 TOL)RBEEZTALBIE. BLe

WCHLTETHOHIER LD - TEBY T3, ®EICR

DFELT, BELBEFETBLSNIIRIDLDTYT, W
VA EEZDLY AL R0 L) Bodk IR L 2
272D TT R MONTZBEDHRANIBL 2 NIATL DTY,
FKZABRDYE LT IHZAY » TOWE, TN T,
FERELPIHL I E W) OISR 57229 T 1l
WZWAARDOP VS I T Lz, EI00ENL EA
EAADF L7z TORT—FRLL Ll ko720, Bo
NIOTFZEZBHAEZE) T, ZEOKIZ~ AL F72
572D TTo RIZVBLEPOHZ LD LOHLZZHICE
572D TTRe BnEELolzbiy Ty i, LD, T
CHVBIEE VI DEIEHEERLZIT L2 T, )b
DHFIZADAATVWEDTT L R BLerEiizd
TR Lo 20T 12,

HEIHED)ETE, BOHBZEBLNPIZAZAL
ARAMTEE T, ARHNIALVIHEDR, BoYvr
y FOFHFAL U EBDET, VAN L W) &tE2L ) F
LT, TAE=L v 72 0n) DD bMbbiFTT i,
IHDBT AV IOENFEED T vy D TT, b
EENZE OB LDOTT, RIZZFOT vy bassE
LTHREDADEEY #1752 0 B2 LZOZERZTH
DET, FRTHYEREATLE Z2F 5N TTIF
nEH, ZoOR LERIZMGS E W) DB TELZDTY,
FNT, WAAGEHTWAALBIEOWA - L BuvwE
TH, BOHRIZES>TWEDIR, HEFy—IVX - 70
yyy@ﬁﬁfvyyAtwawﬁ&iLto%ﬁkﬁw
A% 0 F LT FEPHEEICHEZ VL TONLDIFT
?%%F%@kt%h@%ﬁ#%tjkﬁ\Fl?%(%%
CHBoBLeh] &b, [ELVBEHREE] Alonk, Z
IBEVTOHNLEDOTTIIEDL, ZOiFEHEVZDIL,
BOBLNEILALWEEBFE SINIZAZEH, brH
ERERETHN T AT TholzbiFTTR, TTh b, &
CBAFETE, TNEBL2NEREDZOTIE D720
T¥o LFATFT L, UTHFZICIE [BoBLe
HREENVIZTLELDOTERLT, L2 ERWVIZT S
DTHbH] L), TNRLTECTH>72DTT, HR
PHRDOFELEZTTILGEATTET R L THoDTY,

ZAGZERHY LT, BRRHATVEET &, i
BRI HEIEDSTEFE T, 2L T, LM VT
JEB DT HDTTIFE, ZORTIHER—FL Db 7201
—HFL A LV EF o TGRS A LB R AD ) %
DTT, TOANLBEFBREBICHTETTE, Z0Zrb
I ETLVEDBURMZEDGEE D, HROKRFEE LI D
BOPoTLDEDTT, GEFTEALVEST o TWAAN
Moo LEENIEDLY FLT, FRTHAFHRE, S
EWXET, BoBLeNIZHIT4, DHTHLEVHIDT
RO > THEEZHLDTY, TALRIEDNDHY T L1
FDONHRDRE S5 LBEEZEZZZ2LICL 5T, Kk

—116—



P T2 OEZ TP EDLS/2 XKL FE L. &
DZARFFERZEIEFELY, EhvEn) 2 E2HFELT
FouTwE LzXh, E2A 202 ArFK4OWRETIE,
LOBEMoOBLeNEZEDDL M) DOREN, N L
HETH > TWDTT, TINH, EhwvEn) Didib
BREIGBE L5720 TT, ZOMITHICH 2D HEEH. &
MNLEFEFTHEHOBLLUIMT-oTBY T L7
ZOBOBLLNOENLE., AREFor y Miko
DE, 19604, ¥ AT 4 =2V v DT LEHFHGHTT,
ZD=a2— A% NHK THARERZEO T A MRTH#KZ L £
L7z AT 4 LI DI, REMIZA—F v v I
KTWBHDTT, TLEBYDORWEIIZA—Fx v T L
TV DTT, KEDW, HEF->TEFELT, TOHp
5—FEY) DOV OEFETHLDITTT, €9 LTaift
ANRTEEN A= R F LTitimdith %
LZOTTIFE, ZOFMEVIDIIIZEALEAREL, B
SRV ENELELSNRENE W) T LR Lo F )T,
TLEEY)DZEDENZEIZZDFATHI-OTT, T
TATADPKBFNC R D DT TT R 7 AY I —HiFvn
BOEr AT AN LD EOTT, ZRhb, ORI
LEW) D, ALHOETY 27113 bE L. TR
FHTAROHERSALLD, FMARORFELLVI
DR o>TLBELIFEDTT, TOIADBLeNR AN
EVVFETHh, TRAYSEITFATATT, I—avyien
WETEFY T YDFF T REN) FNE L7z, #BiFn
WHELT, ZLTHH 1 A0 TTh, TRIEEED
WHEIITXTTo ZO3IADPMAD by 7O
ELTABLTW/ADTY, ZNT, TOHD 1 NERD
HFEZ2LET, ZNDBIITIYXY DT WAL S T
Y NIEZo &, o AFLTERRIEIZZ- LW
KU o72DTT o MTIALESHITOLWIANE
BoZo0TThe ERBENR o720 TT, LIFXiTo
ZDo72DTThe bIH L) ESORDOEBT, LITX
ESIPVDEETZITTVEDTTITNREDL, FALRKA
TPWRIE U Tl LIZXIEE 57D TT, —2 b \H
ZVWDTY,
FOHNGXUHREDH TTNLV) Y TLa— FOISRE
LTWELT, 2OFATHAFKH Y =y PTHHIZEE £
LT, ZNTHED2S NHKIZKE DT 2D TTIFED,
ZFRIZLTHL ZUN Db ko ki) ) S H0E
JTHZFEL, UNRED, 1TREENTAL - EEDY
Tl ZO1IRMTEEV) DF, EfFZHEDLDIE 1K
FRERI A DIRO DT, I3V Vide TTHFZELZE
Fo BLTCYyH—Y%LET, €L KokETih
WIZE X T, ZORPEIIITSDTT, KEEFML L)
=9 —%BLDTTR, TOHRIIAY =22 E T,
ZLTERWILHENEDL 5Ty AT L—ThbhHIZH

Zh» 50 MAKE (ki) —-BDEE

DTLEHIDTY . Z0H. APHMFICLRLZDOTTH, R
HH)ERSTERN VDO TT R, FORNIRIZY HD 7%
FTOTT, TLTHEAEYTET, ZNT, BEOHM
WHRERHICBEVIL Ty =V R BOLDOTT R, ¥
LT, ZNZ2EDFTLTHOTIZE IR ERLEDTT,
AR ATXYrOoXR—=A %% 5L & F, SHEEMNE L
NR=2E T ¥ F=NAL T4, THREDHIBES A
STWAYEFMUBHZDOTTIINREL, SV OEIZE
b TH—r—%tob0rBV T L. BV EED
CoTWwEFTh, ZLT, &FIELHLE 1 A1 ARETH
DTV DTT, fMvLbEEE. 50 K55 100 A%<
ETETHD TN DTT, ENTH TV Y OEPME %
Ky BHy FHZ2720h%, RoEENVZOAATY Uh
HGEWHHWITARD ET,

FNT, MEEPHDY T3, HEBHETFIRbo72bl)
T¥o ZL T, HLIIKEEBELZTHDOTTI, Dk
HHIELFELEDL, BrokfioTLEE VL, ENhwi
LHEENR TSy v 7 LTLEIDOTY, #HLTLE
IDTT o, ZZIWIFHEL D 72DTY, 79y v v 7%
LCTWELT, ASYURTVTVTVT Ny L RIS
DTYo TETIRADTY Ao ZAUIEES IS TR
235 LERZOENENTE TR, ZORMENREDO LN
LrAblhoTWANEWV)DERRIOTY, T/, I8
ZRLET L, ZORBMEANT Iy v 7% $HDT
T TNTIRAVELT, ENVIZHRTWTHEITRED F
T, ENDBF =T —%DTT, TOEHITLT, RIEY
A VEEE D Vo TWBEDTY, TNNRELHITY
VHDOTT R, HEBEBEOMTIODHIICETLEEnE
SONAEDLIFTYT, TOMH IY VIIKEZEDLDTT I
REEZEHEZOBHECH TR T THRITIES Z2WE ) T,
ZOREEVIDIZ, VoTAIANEILRELZDD
KEZRDTT, TTNL, BAKETIIRVWE) T, T
THE, BIX L EV) DIV THEEIICDRE R R A
TRWL2BL A TW/=0TT,

B 15 RN EEOMICITS OTY, FHRKL D —M
DREVEIZONTBYE LA, £L T, €ORDIC
374 bSOV TEBNET, ZOWHZ I LV DI, BH
OHLEELFHUHLERDTY, BESADPEETRSL A
FXVORUAE SZHEEOMIIOL>THEDTT, T
ThoH, WIXUBREIWXABLETE, BEENIALZD
ATGANVERELATZANDH I VERLZENTELD
T TThe ZOLI)BRIREDELEZAIZH TV VR -TE
T, RIEVEY FHA, VoTBY T, AAREOE
LETHEDLITHEDTT, TDEEIIORPELEVESH, D
RV BEVEFTONTHEAEZEINTZON, ZOIHWWNE
WA E STz TTIFE, hLENREHADIKITTL,
BOWRTTLZ, ZNEFHLFELT, LIEFLELHIHTE

—117 —



aAX X AT MRS Vol.14, 2006

DELZZOEPICOREMTOTTR, HIDD2R% A
NTWLDTT, TNV T T —LDTT, TDO/NT 5 —
VIO, BEILHDL LI ICR>TVEDTT R, £
DINT T =L V) DRIMTTETCVSENEV) E, HED
BHRONNDIEIZZE S T ZNEEDZDOTT, 100 .
200 EDTHLALORICE D SHWVE) T, TTH
5. bOFTIWHEEOMTT LR, Thabro®y F
T, RBICABOOREEDLL VL) ZRAFVITRD
F5, FAebid, HUAZBIRICTL L EEIHE V-
WelenwTLEFVWET, ZOHT, HLRELEXIRIEE
IOz LTS, ZORBLFEULREZ D TY ido
oleblFTY, £NT KEEHRME L) £ L2, £
BHE—HTFT2x0 5, 1 N\oLkoFrAmcEILT, ¥
v vayvvayvabhreFEFlDTTR, TNHBIZE
WEDTT, LEVDIZBWTHRWL, NFTDIZBWT
BRVL, LI )DIZB0h, WAARIZBVWITE S
TWADTTIFEL, ZDIZBVWEVIDIE, HFTT D
BELINAN R BEDDIIBVWEDEE) TT, ZDI
Bnria—vlFEF L, FIXICWARAEE N I2iF
T FELATL,

TITNH, TNERIIV A TX VIZEDLEZIIBVWRD
TThe BTX VP L AFFLEZRDL720DDITBVE
DEZEHITT, LT HAYOBLAFE> LHSNFET,
FAThHE, DTNV EEPZIPFNLTLERSTLLDT
o ZITHENTIY VX TOHGOEEFEOHTIZEN
LTETT oLz LET, br ) EHIDMARIZVER
bOTT L, ZOXHCENLSTETRET, ZHIIMERR
TREDP272DTY . HAOOHRIZEED 72072 5720T,
FDOAZANEHGTHT, o TWBEDTT, ZDRIZ,
LobtBARAZDTT, €9 LFT L. HNY V7%
boT&EF L7, FLT, )P LML Vs EREDIC
LARENIXVIEITEDTT, £9F5bE, Voo E%ED
LEDTT. HORLEHLRTFLETH S TWE D FY I8
Lo btZEbLLDTT, LT, RVEERICHLDTT,
TI0bH, bR GEICHYTwWAoTTIE, Wil
EHVIER T 2. AAREHECER T 80w 2 L %[
WTBDF L BUMERCHE L, T2 ATV I35
FTRETLINZDTY, RFZFIV) T EICHODTIED
K0 L7z, FNT, BEDOEFEDIEFIIIAT Y VDI A
TV —IlHoEONTWLDTY, BHOIEINSRTT
&y RBIZHAH > TV D, HERHE TR I Y VO
ATA NV HROTVWDEDTT, RIIVHALLEVI D, 2
—Fr v TV LEDIIKFELRLENS DY F L

ZL T, ENERTOZHROBEHEDIVE T, R0
LRADPHL L TCWAIIREMIATL INRSADTET
BEADINAEATIEZWI A, £7° NHK 255 T,
FRHGDAA=IVRTETWRWVWT A, TNTE) L X

IMNEVIDTHIY U EBICK DI RDTT, #NT,
ROEZEL L) EWDOEZN—MHT, HbLExZ 2
T2 D)o BV VDITHMTEITD L, ZOTAHIFES
ARKIFOWH KA WE Lz b, TNUICAEIFTLE
IMH, Hob L3 xME) &y Bro b BIEZMES
EWVI)DT, IFXIFEDHEICLTE L, TRETED Lo
ERIFE S LTW/2DTY, DI, L2A25 123IT
SOHICLELT, #9¥vy0Fhz L., HiHErzITLHLED
o BENDLI R, 12V ATX U ELELIENVY
DTEDOEREITEDF L. TNT, HLigOIFEAER L,
FWHERITH72KEZ72DOTT,, ERMIZIEHEFOB L X
AFERHRT L ZOHEDB LS AMEHAZ DL >
72DT, HOHIADFEREKSTEIZDOTT R HBITFL L
LTW2h, EstBEAOTFERIITE TV Do 2d
ERWwES,
COEHIHREBGTONTE L V) DT L > THRFL
bOTTR, ZELD2H., 2 ¥V KHEEAHARIZFR
F L7z IAFHHOIE) »OEEIRELT, 2 v b
AEEERE LT, SRR DICHLELADT, £
DRETEREFTUINEL BRI FTNE V) T LT,
IR T NI =27 FIZH5VIITE T T, ROTWEIPS 7))
YEUBTLBDTTIFED, ZOMTELLEZT [H
5] LWIHIEEEFRRISoTCLIEIOTT R, T0OHo kb
V) DIFZDHIT, I RGHHOTTIIRED, h—%
—EALEBEVLTVWLIDTT R, KiKHEEZRDTH &9
E1ESBWo/2E T, ) ZD T AHITKRMED
FHEITERD ) TEATLL, D) HAEOHLEOBR L
BAw ZIVHIKELTLY, B ) ERDTHL IELSSH
Wheo /2l XTI R TNT, 14ELDEZ IV 5
NI DEREEI CHVERESTWE L7z, SO
LIZ o RDVFRD 072D T o FNIBOGHET HIBET 22,
Lol IRV ho72DTTIINED, T,
FAEELELNEV) ERREOLEZ LD HFOEHDITH AT
FETLZ, Lo THAML S TEDRSDOTTIFED,
ZFOH—F —KFEHED 1 EBROFEE R TWETLE, 7Y
VR UIELIRDTIHELULE, BT SEITSVISsTWY
HDTY, TNTHTELZ ) Vb Ud, ERKKEED &
ENOEDLSTVREVDTY, TNT, [Hol LE-T
LEo72DTY, BTRREDH2HEMTEDbS TR
DIEBH) E VIG5 7D T, FNT, MTHRAES
) R% ATRE LRERDS, BEZ KFEHEICT 5 TR K
MEDOFHRZHE S 20T ) S HHETT L. ehad#
Z72HLVOTT, TNT, 79Uy b ridFNEMERELT
Wb NDTY,

ENDRELRZLLDTY, MZHDFENLHTE
K735 x990y FH0VHNTVEZDOTT, F0O
F7DHZ I, RRIVFALRE SOELIH 72D TT,

—118—



HIXVERUECHVDETLZ, & o LN T
REHETT. KREEFROTILOFRAD DD TLz, H
DXL EREDLS>TEYFHATLR 2L T, FOHAE
O 5T, ESLBEORICH TN VATV 572D T
Lidde. ZL T, BHOXFLEHOKMEOKFEHIC
Co L EIFTHKRADEICHTE DT VR E RS
72DTT, FNT, BTZY Y P Y EALHWEZD T,
BEVDOFEFTHLEARIIEDLL VO TTNEHVEDT
T TL2H, SOTAHEREDANLBLIZEBNITF N
KN FE Ll TNEAF XY VT TARIERLELRD
FLEBSLe>TEDFE L

LN BHEPESTELZDTT, TOEHIHEED
FLOLKBHREH, EnL). Fhe BIeki% s FHii L
TANEARO T VLo LenE Lz, Thidd 7 H
BHEOAHE—BIAT L. AHZALEWVWIDIZLEDLD
HBIEEEIADHREH AL LB HIDTTH, EHLHNEHETL
7on Zie MZBbENAOBOEEVREOTTIINE D,
BLendTlEL 2D ETL, BSATTLELRA LM
BORAGYDDT—VDA—Y ) %% TTIh, £25
B AHEALEVWIDIR, HEVHFLRDOTT, FRTH
BRBADPIZTY DI YTy FVRADEETHLDT
Fo RHSADPREZ ) VIOKEET L) T LE2H
BRI AN & &1, BT 2 T 5 B VREEB I
O EZLOTTIFE, FREMEVEVWE BV
To KAZANT AYATENFTMOIT NZ LY
LIAILTHEETLHIDOTT, TOFNA FNOTIHOH
BIATE, B oH V2L ZIZ, A FTMOKRETLH
FOMEE L TVDDTT, €L T, SR ENHDENA
oW Z R L TWD T, M THlELTWE DT
Hylp ks 7272, REBLNDPIFE NS I RATE
sleoTWELAZUNEDL, )LV EITKidw
72LET,

RS A, RO ZWECHRAEHHH LTk, &2
A, WEHICEDL L E EIZ, R VIEROF Y FiZhh
BUMENUEREICIEFAR S RnEw) k)T L xEz
TWZE)TT, EZADP TV I VDV DONTELD
FTThR, ZLT. AHZEAD, L. £H5INEVH S
LR FLTUBROMFICAZOTTIINE D, WL
VIV VERBODETIZREILEL ) ENT, U, I—
Ty SO TITVL—AIZREDIT LI LV ZET, B
ETCHRDEoZE)TT R TNNIMITRY, 24118
YO, AR D ELTEBT2LITTT R, HATHD
TF 1 M7 T, #Eb Lo ZF2I3FHELLZ2VOTTIT
EEBTLOTT, BRI ZOTTITE, BHLET,
LAY, AHESAR, TO1HOEBTIEEI AL ST
NZEDONDOPHIZ572%9TT, FNT, b9 1 HE
B L USRS I B A e W E S W L 2D T, Bl

Zh» 50 MAKE (ki) —-BDEE

Zrebid, b BB Lo —ov oL —RICHTbhIT
T3 TNOEHBIETLEIDTT R, £LT. HART
Wi OAFEZ{DLOTTIFRES, BOHLELZ, B
EOMRIIAI S AIERTZDIEZ) TT, BEDOFIHES
BADPETHAHREIANED LT, WHHEIHTI K
bIMoTVEDIEZE)TY, ETAHH, KIS AIXTH
WEWEFENL N 572F ) T, HOBEIHIRD b
S72DEFE)TT . o BEIANLEE S5 LVOTT
o DI NVARHIANES L) LRBX I LOLh o720
SRS

HoHEE, HEZEPLNZRTVELT, drFoattT
TORORVTOEPT Lo EHBATHET IR, F2I07
> & 1 BRBITFCWHEPAS>TLEDTY, TNTBY 720
25, BOOEHDOWO LA > TWALDTRESTEL R
S7eDTY, ZNT, KFAZAD, MTH)HEOELDOHIC
ELRVDREL, ZLELZOLOTIE, FIEHNIH L E
59 ENERET VW E N L V) DIFRICIZBEREVWE S
DTT, HABL TN E, 274 v X iFuidvne
D, FAR I EP 2 EPAY — R85 BITAICIZH
REWVWTTEEIDTT, TNT, RASARSEHGTD
EZTCWREZEERLEZAIZ—HLT, Ty Y
YEEBIIHNADOKFEZFHESTL 2T RDTY,
ARHEADRE) 72N, MoHFEHRl-0FHERL
EREILIBoOLRDDTT, TNk, APHELBLTH
DETEHEARNDAGEALVIDIE, ENVICRETLEX
WREHIHEDLLZVWDOTYT, AL L LTLEZIvRLET
IDTT, TFARKIALLEEWVHIDIIEI VW) ZENLE
J L, HAIAONMDG ) FLHMTH, 4FTBIHELT
Wieor 151&, 251&, BIEHZHEHLDTT, £NT,
FHARSADONWIHNT - LR TVEHIITLTHIF DT,
TTHh S, BWIEICOVENHoTBY FHA, HE
N=2ALFTWE LoD ZDHHAN—TELELELLD%
DL S THIFNUT DT TT, ZOENERSIARDOT
To ZIVIFEEARHSACILLLTEBY T L
HGHRZADBFELZOTTR, BARAGHIADEI VI &
ICTHA I TEZ—DLENDLT 5 & —i/Zo72DT
FUFE LIS LT D HIMHEDHIAL by TR
EoTBVET, by TEFoTLIFW |y TORMN7:
T dho BEAKKGRBER-VENT, FLNZAED,
o7 Lo T o bHFMOREVLEIATHET,
ZOLEELEVIHIDRFHDO LS HDTT R, ZOHDOLE %
EIYVIEIICREL IR b, GREADONIE &
HEEAD—FTCOWVIZIRITEZF ) AT HDTY,
LA, ENERDE L, FNT, MRZALLE R
WFiiE, FFmMIA0HO LS 2 MESH . ZIIEHT
FEDLEVWIETIZZWAEV) T EIZARYFLT, Ue,
TR BbEVE W) Z ik, BlbhEE LawZ L TlE%h

—119—



aAX X AT MRS Vol.14, 2006

WOTT, BILHEZ LAWE)ICRELBILHEZL LD &
WA LI o72DTT R, RIFIVFEICIRNIZENLRDIC
WAHARHN=F LT NER) THA, ZD720IB1L
Wz L7 BREnwIHcLELEds TTRH, 4ThH
TS AR, REEEBIEHELZVWDL I LS >TWEDOT
FTHEDL, BIHELTBY £9, TTHhEDL, THIER
AGVWEINIBIELTWBED TR, HiffelioTLE
WET L, ZORGVEESTLE) &, TOLESAD—
HICESRITNE LRS5O T, ZARIZ) Lo
ENDLLBESAIZBY A,

TINH, MfTZEILKEIALVIDIE, ZOFTET
S LHATEEBITED FF, FReRNTVEOP, HFHik
KATHOVBARTHREALZDOTTR, 2HWVH T EEFHL
TVWETE, KHSZAPFLEZLESHIDOTT R, RIEHH
HAEARICELTH, ZNEIHNCH) L HSDERITN
72D %DTTR, NHEANRDNNT 2L bDide
THLRFRDLDBDTT, TITHhDH, TDEIRILE X
CHFHBLoTa sy 73 g v THTDOTY, Ghkdrbh
STHHR%HLT, BItHD T L v P EAR VS IZVIT
WEFTUNEDL, ALOFELSILVIDIFEI V) DOR
EVIHDEL ) IEEZTHLELDTT, ZZTHD
BILHITRD 2w BwnEs, TOTAEROT/25T
KB LD FTHEAD,

FEEKTEREZRZTE, MIVFODOZ ) EXFo72F D
BT LEHHRAPTIHTEET IR, Lo THRIIARD
T3, HOML EDSo2F@E I DL, FAlzbidEHn
IETATHoTMEFTVET L, FIITREBRNE I W
IFRELTBNFE L T D, YU F—LEbhb
BOT72b00wET, IVEZRADPDHTELZIETT
7ZEZ# W Ty ETT, W THETT, ZOT72BH
HMNEWEZHIWTTTWEDOTT A, ZFHUTAZ RS
5720I2ZF90) FWEDL 5 TVREDLIFTT, AbSi
WoENDLIODFD, HEOHFEAEKER L2 >72bIFT
To TD/ZODERLEDTT, EIAN, BRALDIEE

72b ko EEIRAGE ) DT, M TRIZEN 722,

FRAEZT TR VOTY, FHRBUZORFETTEH &
DTY. Zhnb, EEROBOT-5128B) 9,
s, WRELXZOHD D £ L7z, RAId/EOLR
REBEWTBY T L7z PEIOANLEEOANE HRADF
BEOL XY, HREAORSIVRTE LR oD%
I TTo RIIDZNIEIHTT I, TKA7ZoTbhbhrbhk
WEERDHY TT I, ZONFEROS R, ZONZ
FEO D%, e br) FTIFEDL, ME e bh
DEFA THIV)ONPIRTT R, & THH. ZOFFR
BidbhbLE)0TTRe HAADELOEFL VI D
F. KEB2LWIERE L TWEIONFRARADRETZES
IDTTo RBIZEFILRDTY, 100 A—HFIVT, bro

EARNEIENFT L2 E, B LAV, BALVWEWEL
TUVBLAEEZADROVTVDL EBVE T, Witz
WML OTTFEDL, Z0XH12FWwE2L5THY
T3, UL, AITEIVHIEFWRAELTVEDOTL &9 D%
GBEPLVZEOMCEDIE, b TVIFETH
LEEHOA, FANLTZA, SOBBEOTIAALHIZE
WA TEA-TWBEDTT R, BOEARTZLEE W)
DX TEADE] ORREHED [HL-OTa—] o
KM &y DARE D FOPRKLTHL L2 -72TT
e TOTHDOEWIZ, TTIHEAYRH Y TTITEL. A
SET I EINRNTRYF] ov—a—7513F0H
ML EB>TVWEDTT, HEAWRKELLBEEOZD LS
D, TNEZOBLAEF N CEARIIHRN D v, Z0
IICBN 72N EVIDTAR—YRTRZFDII LT
DO oTLESDTYT, THIFIEDL, ZoFTwiwn
IDIF. B2 HIED ) BICBREIZR DD 5 DI TT, <
ED, FUrYETRANZIREFIVEIDPVEN>TED T3,
ZIV)ECHRBZOFATHAFOTENR-> TS FE
WIZIFMTEBYET, TOTBHITEIDTT, REHiE
HOFENAIBTHEL ) 72nEWIHUTT2Sb ko
LEI)DTT, TN boMFIW @A LRV E D
T3 o

MBI T L EICH) T EBERIED>TEE T,
ThH, THIVH) L E2WE-BITEEDLILLRVDTYT, T
THhE, ENPIELLENBELL Tk w) &by
LRVOTT, ZOFWOFFWHIMIETFCTIIEET,
v A —=OHH R ADDED) TTR. MvEA TN E
L7ze LT HODHAEDBN LW EANDVZDT
To ENhO, MAHAPEE L THRIG>TEE L
ZDLEDFWIEIL IR BoTBY E L THIIAF
B—3 LTI, HRIZWS EEEB x5 &Moo/
T LIHAN, Y7 MUIATEF LT, RV OB
BRENIEIBLLVwEV) ZE2ALETLNAEZDTT,
ENTERDVBNLL2VERIIEDLS72DOTT, L.
METIEZDOFTW, EFoFTwide ) w) ERZH- T
WEhtwni e, EIATHLDIIICIFTIF2TR%A
PRELEFWAER > TWET IR, BVHIRZDTY,
FIXaTEEWT. AALTORLEN S0/ %25
TEWH L D> TBNEFT, ZOHMEMPENCIEZH LD
T TTHS, MENAT-> THOMNTWE LTk
HIX, BOHRRDOEN DRI ADOTT, Th, FULiE
BELTHITRUNEDLIrS DT, b2
LEFLETE, D, FIVHITEEo0nblbR
I3, TOEBEX SNV TOBOT/-bIZZF0FAFE
MWERTERZVE T, SEOFEP L EHHE, SRRk
Wid, 2o FEWw EREZEELL F L2, £13 NHK
Lo tPATVADTTIFE, M LRI #ES L

—120—



KWLy AR=Y 3B LLBWVTT ki, ZRTRD
THHo7DTTA, WHDOABIE, U, RODAHEF
STehHEVST, )W) KIHEZTIUD VWD Zhb
S5RVDTY, ROAHEE BT TRIERERXTT,
ENEHEL TV DERENDETEIRELZOTLLI 2, &
WO ZERDTTY, BHEAREIBEZTLL I b

RIEFVRLIETIE)ORT, ZORDHHEDO NI ¥
BROBWZFOE ZAIZREDITIEND Z XL VDT
FnEdb, BoT2b31ELwER0s Yy hotirs,
FWOHY I, BIHFNNFOWOOL Y FHOZEDRET ) DR
Bl EPLTEFTHRALIRELET L, FHICEAD
EWMDOBE T TEATZBOLDTT R, FNFEHTLDH
B IABRLOOPCLEF—L T = NTERL LS
EEIDTT, FNT, ELVWEFRZHZZVWEWVWI DT,
FIOV)BEBREDVLEALRARPNTEY T3, TO0IT,
Rb%b720 %0 B0 NEEICHELZ LIAIToTWEDTY,
ELVWHOODL )LD ) Hid, ik h bk
MEtE A TEH LT RITRIZVITZ WO L v
EERIDTT, WP TLEI D HLWEZALOTY
Fhed,

Hadhi, AL HIZETHELIFHEDPVES LW
F9, JIBHE S A L WHIER LD T, i TN S AD
RET, EPLA) Tt vwnFde, g x—F~
T HROTTIENHEADRBo L2bDTT, 2o, /I
WA, MTA—F X v THROTINETVET L I
FEREE ]2 2B EESICHBLES, [HEOHT
THRETHE)TT, TNT, A=V —=»NTEFL
LEANREDLCNET, EAREDLBHLEEIL, ZOTIE
HEREWHZ, bunbenhl, TNALLIWIEEAL
FWRDZEASH, HIRHEELZDZES ) H, BHHTHIET S
DIEZFHITTo TNTE o EFRWHKZ DTS 2R
WEDD N, AROMEDIT X )R e, HIEO/NRO
FARZELEOPTA—F vy T THZFITT. 9
LTRFI<%22L o T OWNMEELDIEZF D T,
FNT, REA—Fx v TELETLRATH) 2L 25
LTBY T L7

TN, BAFERES AL W) FA, NHK OiFEY )
—RXEVIHIBDIIMBZEIZRDFE L By Fay IR
ICEHTVWE LA, FLERHMEIZ, 20X 912Ky
BH L7295 720TT, brhronE )Lz TY
T, by Fav iz EICTHIVEIEANLLZBRLEA
TR S, WITATHRIZLLES VO TTIFE, HES
ADBEIFZFIIFVETEA IR, HOFEHITETATT &
BoThiEoEHY»TLEFVET, TIAH, EH L&
IMEEZTZDTT, bdH. HDOHRWEELZHL LB
IEWVWH LR 7DTT, ZNIIEEI L LI 2 O
FTE2DIFTBEI LI 72DTY, HFREADF—Tr—% L

Zh» 50 MAKE (ki) —-BDEE

TLNF LA ZNT, BW0H 2 WO, BV W O,
FNERITHVOMT, FREFERIAICELBEIDTTY
LW o 2DIIKRE VT T, B3-S CHwiRns O
FHoTT, TNT, RUENEDITZOTT, K&V
T, EHYTLEIDNEDIF/DTT, ZL26, ok
RTT7yeeloTLFEFVnFE LA, TARZKHEALZVE
DIPEIZEEIDTT, Lo, RS A, ENDBIET
ThesSob, —FBRIFVNT F—27 - =TV AIzn
HMNFEDFDOTY, 2212, HdH. Zh., BRIIBE
ILEZFIDOTTR, bbb r ot BoTLESLDT
To ZLTC, HRIA, FNUCENFD2XFTLT, THLEL
LEWIDIZINZDIT VDX hb, FALEICES
Ty LDt DOTHREADVDEZHRDODTLE DT
o HREA, B TBVWTLEZIVWRES ST, IIGE
BADA—=F ¥ v 72BN F LIz, £ LT HEKEOH
REDPVAHVABHELELT, 2, 305 ho7zt Bwn
F¥, FoT&76, FLEMFORITT o E R TWEDT
FLERS A RIEDZFOCHWHRTE > THRIST
BDTTHR, O hoTh, EH)AELRLEVI LD
EHoALEHESoTWAEALDTYT, THUDJEERK S AL
LThd, TNhHEBEESAICLTHE) TY,
WHERES AIZ I A—=F v v 7 T5 L XIC, 22951
FHEEILILEIDESH L, BIFICLTINESH
DTThRe HHEEE, FrHEFEILEFLLI ML
725, AREZEARTZVIZLTLREEIDTT L, &
DN, HTMELBN I RFICRDPTEN T L 05
HHVI)SIITL T NETENT Lz, 3w, bhh F
L7z TNUHHREZNES ST, £I9TTEESS6M
BLTVWET L, ol hoTHMREVI DX, 7
NTHRFEIZTLHOLDOTT I,
HRAD—FVWEHEICA I TBIZZ ) vy a2k &tk
LFHELTW /0 TY,, T ZHEoONofmizr—E ¥y
IB=HFHANZEIDTT, X7 2E0OTTIFE
b, ENVARY V73O NRTEA, RABOAFETT )
o ¥V ZIZH—FrDF Ly IaRBELDOTY, %9
THEHRADPNIZ—FHEIDTT, gty rid,
HARZDOTYT, AADILICE ST AEVET, Thzb
Fo b FATHLY VBIZLETEHRADINICIL - &
N<B, TNEHEBEEADPHNTVELT, Za—2ADH
Mok X2, NHK QBT E W) DIZ 200 A — b S0
HEOTTIFED, MIIPLRFLETILEETL AR
WHDTY, LT, Y=V r70BREDL 5
T&bH2o2DTT, TNT, br) EREARSALFE
Me—#HICLTBVELT, . UEHI>TEIDTT,
BHETHISGT v FICRAPLTH LRV, &2 AN
NHK O =2 — AR A B -Gl Lvw)oix1s
GOVT Yy ST D FEFT, FNERHHLI/ZHDFFL

—121 —



aAX X AT MRS Vol.14, 2006

HOERDUIZL LR ATHREIAEIBo Lo T0E L7, B2k k9 TFirnhed, RoftFlwy ok, #Hz
FOEIHEBEBEALE V) DIZHEBEICH T NEDTT, DL oTWAE LI TERINEZ DL 2TWVWAED L 2 W)
MREATZ ETHRIZT B TL, LW,

—122 —



AR MY — T =



A A hOY —RRMR

TR 15 EE  HIRBIR

ey a A Y —
P

Bose7na YEEOIEICT 2 Jedif 72 1980 £ o
WX, b7 e VEBIIEEISEM T, MFE0kLEH O
BRfL % 9 SRS RIEDEL AT Tz, D1k,
fLBESL EEEGD 2 WIHEHEENE LTOTRE»EHE 512
o Te 7T YBOMMiKED F25) . S TIRERBINY &
LTWAWALEMIZHWS NS 1T LRI 5 72,0

—Ji. BfiROEED 5 WVIZRIVEHER CERIER & LT
oeT7va YBOFHAENROLN, S5 IZiZeTra v
AN D 5L - FHER Ehk A AL S Z L8
WaLEHOLPIZRoTETBY,, HAERRPIERT L5
BIMEO—D Lo T, {LHMmOGETH., HITR
WY E LR R & LT TR, B LR
EtLToe7ha YRIZEDNLENTH HITE N W,
REE - R EZR AT EL L LMEI D L0, O
U BORAPRIZ LT, YNCb. BFD722% AHR
%57 25 e7va YRERBEEND S VIET T 2

YMELTENTAHEIZ VS L 2o AaMC
WRLTWBEWS,

erva yEESAARNTERE ZEHEZHS TnE I L
FHEEWARWE LTS, b7V yBod D IZAaERL
BES - AN T AV P ELTOERKIZ, DO
TdH2b, EVIHDLe 7Ly, 2o TILFmIcIE
WIARELGBSTE L TREINTBY, RKkoe 7
O VAR L CTHERT AT ke 7ov e S RIE. BRA
WG E R T Z EAHS IR 5 TE TV D, (LR
ELTREITRL, BEMELTOTIVE YO HEIZ
BUEIEARHBIICH D . GBS SRR ERT 2 2
LLIEELTWAA, 7 ve voOREW R EICET 5
IR, GBI BAENIIEINLZEDR VLIS LK
D> TWb,
LSHIEADIAAA MY —DFEEBITY LT, Ak
ATEVE L7, (T-RERAERE B A FE e )

TR 15 FEE  HIRBIRL

I ARAPTY — k%
flite IR

) TORIERERENBLE R OB ICED B 2 Ik
Dy IARX BT —2W0)ZEICEABRTLEIHIICRDEL
720 BE. FNFTRAEY 7 MAWIISIZ & 5 MR 1
DICTERIE & BERIEOFERBUIOWTHIELTB Y. B
ROBERGTE DU, UG OTGE, BRAb & Tl g
DOWFERE, EICT AV F— L RGBT % MM
B P->TEY F L, BIEERAORMIETIX. £
NFE TOWFSE & 1388 L R AL MR % 1 <o S il 535 14 oD A9k
MWLEEL ENLEPHEEICE L ONE Lz &) 7O
S EDIR Tld. &) 7 ORISR WET
LIEPHRNEEZ, FPREY ANV TREEICEIDELY T
DAL E DR T & 72D ER VL DT L2 &
B, TOMETHUMTEL T adhozh VY THEEIC K
%) 7T ORI LR, KB K ALY TOABLEOH]
FLRBTIENTEFELRD, BLEZTALEIND
DOHEL D ETHMEAIHHTEETH 0 . IS LYy

DOWMPEIAFEEIHLF Lz F720 LR E L COMmER
SRR WA SRS R & & b I 1T o & Sl as
HETH ), WROILHE - B MR LB EAN 0 F %
WELDTHEBTET Lz 2B RILIZF /R T O
NOWRAAEDIFEIND LI hoTBY TT5 Fn
) TIEANICEGAE N T HREFERETEDO SN v X
) TYs
IHETREMNE LTRH I TV S HERILEWIEDH
FNZL DY THA, THUE, MREE HENEEWITX 5
ILEMHB LN T2 TTH, SRR ERILEORIZIE E
PRERERLZWEMBATHL EEDNLEY, AEDL DS
WD o 72 ZBRRF & VBEEDZFDO—D Tt
WEELTBY 325 5B SICEMLEMD/ ) 23
v 7 R OZEIC X ). ABOFEE L EHICEB#NT
XLMBZHBELTWELZVEEZEZTBEY 3,
(ALK FZ e B R E 5T

—125—



aAX X AT MRS Vol.14, 2006

TNZALDM JpLaAA Y —

FHEE

9, ROHGERE [HERESET 8 4 R OR
JERERIE 7 0t 2O L ZOIRH] %K 15 FE T A
A M0 Y — R HIRFFEBI B AR IR L T 728 5722
EWEHH L RFET. Bro & BIRRFAICEE LTF
REDOVL FIFICHE L TV 2B TEME D S 0Bk
I E S THEMIIZ (D HAAEEMICY) KRERFIAL
) F Ll LXDMFLPL LIFE T,

T, AT RGOS 5 785 £ O E
HEDOTWET, 757 4 MIIERICHREWE T, K
Ok & IEFICHL L 2SR b o TwET, F0
72, R OB L LTIV BB EH I8 TR
HAGIZH W SN TV E T, EIIEROFMIZ L > TT 8%
4 FORMEIZRE R > TEE T, 787 4 MIROWTEH
HOR IR L72ED IS, alii& ¢l &) 2 Dok 5
ERLET. Fidallin% CEMLAHEET, o) 2
WVEIGHIZ c i Z S BEML 7R Lo TnE T, YV
—ARRAIZE & &4 LI ARED TFEN O pH 25 F 28
STEETH, cliDT 74 MIBEFIZ wWEE R0 T

i~

=

B B2 3L E A —J BIARPI TR
fa kv ) MBI SN T, S HIEFEMEI T 2155 &
WHZEEMYELTHETHE, TOBICEBETRTVa
M%< BHLTWATIMRIZE 5o TREER I VDI T
Fo BADEKDLRPOTINF 4 MEFEIEA BT CZ O
HEEEZTHELTVET,

MIEFDX D %787 4 F OWEIIEWICHEEND D |
BT TR L T8 A4 b O &AL & O EAE
HERARLMIEDL T 2o TOETA, T2XF L hEwn) kb
RIIDERRHOREBME L V) 4 A =T, T AR D
O Y —=D5HTROBIHEHENTWDE EWI)aiiEd T ) H
EFHA 7874 MIABEMFRVIEH 221 ROV
THEMTHY ., BT I2MEOLNTT Y4 ML) A&
REEMECHFETLZIDRIFEAED D T A TWVIFE,
HERBEEMET 287 4 MBS A A MOV —D5ETRWICHE
HAENDZ L2 OO, FAd ZOHBORIEIIMI) A8
LEBMLTWEWEEZTWET,

(WA RS T AR IS ALSF)

TR 15 FE  FRBIRL

BICEMAT T 2V MRy FLaAAbay —
Hi E=

Afgeix. CNFCREDNE_BLCELS T Vv
FE4F (PLF-127 L O° GXG-TG) DFILEE» MLz
LR RANCET 20782 S HICBESET, Th
5 OBISENET WAL DR % R L 72 S AALRE 3= % B
%9 5L DTY . PLF-127 KO GXG-TG 13, i Tl Vv,
IR TIE T AL 210 THRD 2 EEEH L T05ICh
Bhb 53, EOLHEMEM~OICHAFZEILIT E A & FE
ENTVWIEHA,

(RECEEL (FVend) Hid A 70K
R LbOEVE ZAIHEAT AL, BFER LbOR
MICETHEBEL 9, HMRTERIMEL., LRSS DR
BUEREEORBN ZHET 22 EAMECE) 5, F
72 PLF-127 J. U° GXG-TG (&K&W TH % 720, KX
KEBETHEICHRET L ENTEE T, ThHizvwTFhd
BN D 7 L ORI T 2R e 2 L AR

LTWwEd, BioxFur vy Vg RREETH ), K
B (1-3% w/w) TEISEETS MALEEL 5 708D
%<, B MRS LW bR FEM & L TEHROIEI R
WHIfEE N E 9,

COBICENE T MLOREEZ RIS % & ALK EA
WD AF 27 T — D720 DIEFALHE M D BUKMERA & LT,
TARA MO Y — DT E ORI L7372 2 BB AT
W CXF3, BUSEMZ VHZ B\ 2= 5B A L bE o
FRIE AF 77 —Fhbb [NoR#ER TR 12 %55
T&F9. /o HEET, BB EMEREOTRIZH
By & L7z sunscreen (UV filter) OFHFEM E LT, HDH W
BRI A2 SO FH L s §,

AR, FORAENF ) X —F —5HE (10 ~ 1,000nm)
DF 7 HTRVTD, FHEHRTEESRTWET, T
2y F/ ATV RIS bEE I TwE T, F

—126—



JHTeNE, B TIzar A A0 RYE - kg
\23RE L TERE 02 U § 2 T REYED S A O T R E
WZ3RIE LIZ W - oW b iff c&E $3. &

A A hOY —RRMR

T S/ ATV E ERBISENE T VA A G DE D
CEIZE D At ORI S S IAEHE - HIES AR
AbIToTVB LT ATT, Cla3EN-NCS 21

T 15 EE  HIRBIRL

QAANOY —D O BTN FE D IEBY
e BE

Eazxxhud—LDMEWIZRANREE) N T — IV R
FCYVZTIVY—F TR PELTRL TV E X2
B hoa A AT 4 v 7 h i — ORI
MY F9. 2oL 3R FHEOFBINE L KR~ ESHL
ZIEPABEICEN SN E Lz 4. B % TH 7201588
EREGI i 0 S 2 | = AV Al A Rl 2 ) e B
TFIVOEREZFOREEE] T, I, YU a—rReE
DOEFETEZ VM IZ T A X b O Y — D55 TIRERIH 2 5 23
AU RGIMANEBYVEDY, XD EFRL, 60
L 7 E o bR aE R & LT, SBIRR A AE Bk, Kk
WaoEnMEE L DICEHZBTTVWET, 0k
R E RS, I ARX PR Y —OSFIcBWTRHELE D
T a— UAVERNICAEETH ST ETT, Ll
GASH, EBOBREICR) T LKICHTMIELZT TR
(LY )=V EOFERBHIZ VL L) 3, K
gD RBER R Itk E (“CO.) zZHEfte L THW 2R
RIIAERBHEL ST EEEM 2 H—CRASES
ERMELDOTIE VR EBWE S, —Ti CO. IS

Iy a—r#xin situ TS AHATIIERBLICDH
B L7250 ERIEENL LB VET, F/2,
ZutE B 2 B B T B X 0 HRIIRAR MR - e
WSERTEE L7ze “CO B TR L 72D R —
FALGINE YY) T = NVITE R B EEBEILD 720 D UG
a2 iR p LM LTV E T, WIEOERMD
T AR RALKECH DY v IVF 7 F v 7 RY A
FL ey a—rv DY —RED S OB %7V
IS L F L7ze RALKFIRILIEMEE E Sy a— &
DOMBEBMOEL2E 2 T T LD LR LEBVET,
S HITECO LB HBBORBN ML, 2TB56D
FF ) R=FAGMET VY VPR E Lz, DL
. aZ2XA YV —OEEOWL O ERRTEZ)
Wik 2 A3 2HMEP ORI EHALTEBY 9, AF
ZEBI R 2 THV 723 2 A b1 ¥ —WFFE3RELIT R 20 S I8
W7o LET, SHBOSORDLTREEN SV LET,
G R EWEFE AT R 50 F- B B AL 2T FE 80

TR 16 £ FIFRBIRL

TAANY —% 3 A5 5 W R
EH A

BUE T [BME] 252 AP R IES T [ BILHE
LBRWZ LDl PR A F—lho/cBbhsd (BRE LT
EZTAND T2 0D 2D [BALKE] 2K B0 D,
B E DML E LB I, TREBIICEA TV S, £ DLk
i DB T DOAFAEDS [FEM R ] GFHEEEA], B
BAALEMEDTH) THH. KPS TEIRD L VST
HHIENIZEALTH B, HiF LTI = SR F
LW, TR b6, —REEE (i3
BLIHBEZDORNE) D3Fio TBONL FIEMEO A X =213
BLw (BAANICEHEETEDNL). REMEZ G

L., FOWHEEBRE L TWAMIEEICE 5Ty FITHL
WZ e Thb,

F 7 =7 ) TIOVOENEHBIIAEA, F AL
HAEND LI HhoTwh, BEEOHME TR R
H5F I RTOY A AR —hE)re, TLAOHT Lo
EDE] e [HA X LRERLEHEETF /7T
TVEFELTWEEDI ETH D, TDANDEETI DRI
SN INE, TO—HTEDF /AL ADa v ta
—, ThbbF I TYTINELRLODVREMNETH
HZLIZH, bo bREDFEDHIF TV ETV, 20D

—127 —



aAX X AT MRS Vol.14, 2006

7212, # LW b E 2 R0 R R O B 2 DIE i
WZDOWTOEICH Y AT WS, 20 X9 B
BHIEHI LTHIAMEL 25D T, L) HEOKREEL
PR A EFEARLEMGHORE 27—y b T 5
DRIV, ZOERTY [2AX MY —| ORBIZRD
v, bo b EEREREEZERL TV AEZE, ZhUc
EPIBZTWET W,

L2 L. FEMED? L SEREICR>TD, Fr v T
7L =R TRHIEHE OFHEIEZ Shv, 3D [
DTONFL ] OMITIRKTHE RV, L) 2Bl Z
OWAAEMHICES L, [H2AZH5 ] T d 5
Ehe MELWVWEZATT,

(U T 25 K 2 T353R T2 R

IARAPTY — &P fT[A] R

aps

AR, a2 A buY—id, bR AR E V) B
S S, BRSO - A ESL I T
KERIENY Z R4, KFCBILEELRHET —~D—
DERoTWA, ROEMIE [HEFRLS, WHBEYF]
ThoHH, [HleEdERzdNmsEsZ 2 HMEL
7R BALRE iR OBER 0 TR v ) 7 —~< TS
MERE L2 2 A, TARXA MO Y —WFRIRE X ) B
FE 2 W A AR /T, HOOMRRIZIEN Y 2R 7285
CZENTE, ZOYEBHD LTLALIEEH L T2
[

ETZIT, ROET 2 RFD¥FE, &2 5EAEEHM
L7z B INERARR 2 BAE TR D R AR fh 2 Rhd, TR
BFHJE] L) F—7— F2ENZ, AOfEHE L &, Lk
an, PREMOETZ =TI R, AH AT O

5=

FEEGADIGH, HlT 70 X OB, RoOoHH%Z
AR REE R D% e & & HELIZ, Pk 16 SEFRICREL
ENFHLVFRTH L, ZOFFHTIE, [HEEEE A
V) EEIICD HAGEIZPIERE L TV,

B IR A FHER O MRFFHRTH 5 L FIEZ,
[RFEFENA AR F ¥ — %] ZFWF, ThETICEE
7% CoQy MY 7 X ¥ FDRIEIKII L TWw b, WEHEI,
N O MU P S & R L 22 BB R AERE SR BRSS IS R R X,
B (7)) oxF A2FfH LALEKR 2 ) —20
P LTI L, WEER KD, RHERSHELZHD 50
NNAF - FF V= NVINVPRENSLICES>TWD, 5HD
KM e 241w, APl fE O mvy, PRSI 2 BT
2O OFH AL, Botshs 2L 2 BfEL TR
F v, (] L BB R 2 B 223 R A Ay Bk 2R )

TR 15 FE  FFRBIRL

H22i69 CEATTEHILPEM - BRBETE R MmDbHYE
i B

HARNDATEABAIZR Y, ERIHTLHO008F T F
THES>TWD, 4 V¥ =3y MEEAWTHRS Lt
HICIZ BB T 26881 % 5 725725 L DEMHH
ANTWD, LAL, THOFEWIIZFHANRILIZZ Ly
bOVB R v, iR D AR ORGS0
Flew) 2 iZh, ThEBZ AN ERANILH
BENTVWERVORBIRTH S, CORRD—D L LT,
F52 % HRFSEST 8T F VI RIICA T L M TR
LNTWAIZENRFTFTONL, BIFERE AN L 72BN %
FHEICHEDOTHEZEMEZ T 5 2 &A% TR

KRGO TH L, FEFHE e & HITHEZE BRI
TAHEFNEY] OFHBALIEI Lz, ZoBWE TV
EATAILICED, L RVTOARAZ ) —= 0T %
AT L. i LTI E 73S - R ICHBAA S o hE
&0, AZORBIETHIR. 3 CICRE L% 2 BEIC
BT E L REEREERRIERE BT LD TES
2D LNV EMRFEL TS, ZOEBAFICEE L Tw
1R eENHNL EHL L TRENOZEVTH S,

(Hr PR A A il L 2 R A A DR B 7 R BR B ey 2 )

—128—



A A hOY —RRMR

TR 15 EE  HIRBIR

(XY =
Wil TR

e, RIROEREICHL CEIRELELIFES
NTW5b, FFIEHHE RN, $ 7TV x 0 M e
RO T 22 L THWEZZERL L9 LT 28 2504
BEMEIRC B %0 RN OWA 1. NIBIRIEO A2 F %
EREZIZ WA, BEEICBI AT % v b oK
WA EIE, Body Mass Index % [HIRIIE] w9k
DRI BT BB L Tnd, BEICY ATy
F2$5ZETHROERIED IZEDN, NENSOIREIC
%bo TNEM)ZDITKEEORMIZHBRIRKEZAD
LHEmEMEH L TH. RIFM D 2 BOR- 72RKE % Bkt
ERLIENTET, NoOREX X VELSELZLDLD
b0 T, ¥4y VIR EAET LIRS ZBINL 7256
DIZEDREZBIETH I LT, ZOFERREE RV
L. KON 5K EORELLET 5 2 & 2 HEZB
T&7. BT UE, RO E N2 b O

JeCTHh b, EZAHH, WMIEOHIZL ¥ A Ty MR EET
200D 5b, Thds, kY ) —VEETH L, H)
— VX, ) —VER L ARSI FERIE 18 T, ZHEGS
b2O0FF 5, LL. _HEEOMEL AR () &b
52 2AR (1) OMEBZRYY ) — VL 3R %2 b, T4,
LB ) = VBIIZERE A Y DT R R EARE S
TW/z2s, BIHERT 2 L THEOBIE b2 %
MR L72e ZORKO—2F, HfY 7 — VERIZ X 0 IF
HNLDOBEREANEL B2 & Thotze T2 HiEY 7 —
VIR FHBRICID AT TV EHHERL TV 5D,
7 NE—MEERICHENDH DL EENTVD y-) LY
Bl ety ) — VAR FIICHEIL T %Y — vk
DOFRE TN BN E S L7, 4&IE, %Y/ —
VIR VTR A 2 AE»SEFIREOWFHELX HIFL T
WE 720, UMK ZER 22 B R A FE BE)

TR 15 EE  HIRBIRL

I ARAPTY — k%
AT Sl

KEFZ 23 UZ2BARI & i, A x OFEEST
X3 % ik ld Rigi 2 FF - X H Il b b, MK,
—HOHEMEZBRNTZEHEEEFEDOMICE 2 [ERE] Lw
IERIIBENRENGE 2 Db H o7 BUEICE-
TRIATHhL T FERE CHERILOMRHEZEL T
b0 Lrd, MIELSTF /=07 u 7IIE)A K bRt
MRV IGEHPHEAEL, I ZA T —DF A4 Ak—VIiCi
NP BSHET WS, BT I, S, drut Eh
WIZIHL72We 2R T 2 BERST ZHIERE B L
72T EED v ZOZETHARANDREHRO KIE AL
WERT 20759 97k & e AFE RIS BT
WO TV )35, LA L, FRkREEORY ARIZET 2
HARAZS [ZAX PR TY—] E0WI) FHEEZDDIZT HHIIC,
HRIAS TE5] LI SR 2EAKE LA & bWk
LTLESAFHICHLTHANICIEIVWIIREETLD
o BEMC TAARX] TaARAT 4 v 7| BREDEELS

HEND LI Ho7205 WERPLD [EE] LI F
BEIZADOLNZ OB ETHEIN TS EITEZ v,
BURTIE, AROALRES &) BIRDALClE, A ZEH3E
LABRDZEIETIAA—TVRHFRIELHMYSHEE L
P—RICIEEBEIN T LWL ) TH B, L2LEDES,
[F2APOY—] 1T [EFE] LWISEICIEFED)OV
TEXHHHEDADA A=V EFEEIIK L, 2o, R
WaTr—F7 IO EMTH D LEDORBIHOLNL S
LA RERAMDO TS, TARX MOV -2 FTEREL
LCHRICEEZEL72012F, EEPEED OZ IR
CEFEFRELVEATIIZWESA I D [TAX PO Y —]
EV) BEDPFIRICEANDANS, HFFLVEEELZ D - T
DI ZITANSNE72ODIEHHEETH L &
HELTWwaD,
(P AT BOE N ENL R BEAS KPR > & —
BEIEFE - A

—129 —



aAX X AT MRS Vol.14, 2006

I AAMY =L R

e

MARFDREEMELURIED > TE T2 ANV T T 4 - A
Mo, o7z BB HBICH LR - SOD D%
WD IHEICR) T, RAFZELTRFHRDOH 5O
720, [HRTHRY YV a Y 2/RL7:0I123 7 —< 2 E) I
ATELHI TR RV EATIEEVEIETORETH
DI TLL, ENPOOREHLITLIZZDT—Ih5
PFHL, HHWT =<3 20rERLTEE L, £h
A WEMV.LTHDOH & T - 2#ERD L) 12k
724 B IETERR S - SOD OFFE & #Hitld T 2 H 0 A3A HGE
TbHVE3, ZoBEBE LT, L] Lwvozdkamft
FUTIRE N RN LB ERRIR L b o Tw b
CEVBHHERCTT BRILBEZTHTH o LRI Z il
STIANF—%GlEMT I &P, EmotElbe NEHOK
ML W ERIC L7ebF TS, FRICROMESL b F R 510G
PERFE L DWNBIEE D Lz TR E TOMRIZIEMERR
F=EH HFTRRBILDOFEHRE W) ZRADP—RMTH D,

JIE %

BZO EEEROMEH O R %2 FMEICHHLTn s & B
b,

L2l X )ik o CIiEHmEL AR ZERE L 2
D) DTEDPREGDP>TET L, ANT T AR
TR IR 2 O THIFBPNIHE S fR72 T b, s 2
ZRASKRFC Y 7P e ) 2 T3, MBS, G
FIIRIGYED W 72 OB EDTTR O T A, Z o nEo
M%&) F AR UL B SIFPEROBREEH O X 5
I3 C ESIRE T, IGTEMEMIZEIE. AN G VERR
FREDLHITHH L T2 0% XN TERIZR T
AL LNTERA, COEOITARX T T —HIFETIE, {E
K S DIENMHZE=EEH L VS BENPSOWZE LN TE
FRHATLZD, SHRIGIGEREE LB ICHE D E 4T
WA TE RV DN EEZTEY $9,

(IR AR B R 5 A FE R E A BRBE R 2 550

T 15 FE  FARBIRL

QAAMIY =L T2 aEY
gy 3

1bhE L 13, SFEUS O FETHOBEICERZER 5T
B EZ D, fmA0ERIE, HEFETHAH L., HY
DD E R, FAEICEZL2I0THA ). Z2THWDS
NLEEHERIE, BEBIUOBEZANL TEESINS, B
Wosewm s B, HOOFHEETIETHb, L b
X, BHAOBMGT %2 THRIFERT 201, Y AI4T7-> TER%E
272D, TATIATo TEREFFO TV DL EL S Z BN
. ERBEREZITTALWNLEELHICOFZ2) LT, H
BRI TH 59 % FICHEICHFRZ 5. T,
RVIZEVDEICBEDONITEILED D 5. {LHEiL.
HUSHEICHFZ 5721 Tld e <. B i L TBRERICHR
ZAHINBEL TS, T/8%—= MIAo2EEICHE ST 5
ALRESHIE D O MRAN R BRI, T & 572012 &
EELLTCLEID, BELWEFENIZFOANYOB) %72
e T Nd, BWoREIE. HoPZRHTE LTER
TWAHIEZFEITHVTIEA TS, &AL, HHREHOF

ZEHGPENLLRM T THALI L EHLNMMT 5
TrOEEHEBRLTAIEICIVEATVWDLI LR
RWw7ZL7e TOLI)%lizd o727 20Ty - Huhk
MCHHFEHETLIDOTH S ) Ho BNEEMEY BT IL,
BERTONTVED, BELCEL I TENIRMIEEZET
HLDOHOho5Tnwv, 2L, ThebdRono%
WEEBIT LI LRV ERZ D, 5 F TORMMIEE,
HIV, FEHEESLIoVwWEEbLNE, L THOT7 0
EVORRIZ, BELIFTHWIDES Y, TD L) BEA.
MGt 2 L 0. B HLEDND D, MEE TASICER
2T UL, NEOED—>THAUENEEFIZANS
CENHELMREEDSDH L EEZ T VD, 2L, BT
Ronzlizlis, Z2oRREENTERL, ZOMDIHT
EHE Lo MZOREMTHA I,

LTI RE R 2 A PR 3 R AR B BE 40T )

— 130 —



A A hOY —RRMR

TR 15 EE  HIRBIR

AN
Gl

[F2L TRICEHEDENTA EALWIBFEODLE

%0

C USRI & B D B o 2B A R (%) @
W2EITHD, ZHISHH LT — KB, TRz %
WRONEZETHI FilZidhbbsAnzbh L] &L,
TP —HEEE) OO, FFO L OERITE VD)
BEVO), JRICEOETLE 2 ARV,

BB BB EEMICHED L EAE VR (D
Bl EDFIEZDAIIIGE) T L Ho T, E¥G
BCTIIBHENS B THoTze TLTEFLRLE, b
A LR CEREERZ 2L 2A BRI T TSR
Mozl EMLLMAZL L), BEOFHIBIZALDONE
IAPEZIMITH o7z v XD L, BIZER)
DENEI > 720 NTHLM %2 Fio & LA T, HIl O K iE
WRIBRRAN 2 BE DD 55510 2 24406 Lo R

XRFIXBLLE5%0, HFEIHHRICL AL MED %R
WOIZ, HIZRENH D727 T. £ DOANERN, D7
DICHHEFEIEZ L VWEREZT D TH b, EBHIFHEHDS
DA ERIA S 13 L CTEDEBHNEZ D LD TIE AL,
ANA DI Z S Z EICFDOEFOREEBL 5, E
BLEDTREOMBEIII L TBRAIZHH) RETIIAhVE
EER %D
TAAPTY =, ELLEIMEVIBKRLEEZH)TH
5o HARWROFKE, #i#EIZ, BF -z rs2 L%
WMUTHMZEX LIFTE 2, BLLE) &) Hilid,
RO X9 iR % O AD QOL OUFHEICKE L H
AT 21300 T IR —HONTEE LB L TRE#M
WCELE L@y, Aid. tADRICH HODRIZH
EKIFIEZDTH b,
(RLIR 22 PR o e A A F7e )

AWFERRDIZAANY =~ Do HZ 5 BT

fei

AR T = aFOFRICHIREZ L, AKWIZX T
J )= LD F A S = XL OFIICEL) flAIE L7
DIZ 2002 FEEHD Z & T o T D BB ISR R 1Y 70 B
BRCHIZEZIToCTBD. ATV — AR AOH Tk
FNH AT IRNNGE) R o7V AT
LEVHMEMTITLE B+ V45 LR ), Bun
AT — O &I EEOHHE MG CBlgTs L
HUHETY ), 2004 4 HK 12, Rab27A, Slac2-a, myosin Va,
Slp2-a & B X5 )V — AEDSF X 1 = X 2 OEPIC
FLOTHEIIL, BHOHMIEERSINAZRTTI, &
DFH L7250 T A= A2 Z2FPLTM2D - & InHB
BIERTERVDPLVIHIGRLNFNTEE LIz, X T
ZFREFEAR TEA] L) FREIREINL LI
LhEm & B EEXRD Y T3, RARDICEAFIL SN
PALRES OVEMB G 2 R L ChIzE 2 AH, ZDIELAL
MWAT = U EERRT HADICEELRHETF T F—ED

JeHI

WHEEHELTWE I LD D F L7z, Lo Rab27A,
Slac2-a, myosin Va #/RIETAHZ LI D HIET H L bk
{595 Griscelli FEMEBE DB E TIE, A5 =V FEDOAMIC
BZELSEEBNR LR, AT V=2 HEINL DI
ZOERCIOHEALIRID T, 2F ), 2 F7=v@F
DOERTIFEL . HEOL NV EHELTHEAZHEDS S
EHHEMICIIMREE ZEZ N T T, [ 2T = fuFil%k
R BHF LB O] &) BEEE v Twz
o T AR+ a T —WigRiRELY O WFFE B L D 5 &
D, RESESETHE T L, BAEOHZEIX Rab27A -
Slac2-a-myosin Va A RBEED 5T A Hh = AL L v
P D EFEN R L OTT A, FRWICIRI I TRLONM
REMOLPOETIAA bu Y= TEEE BT
W,

(M7 AT BOE NBAL AR Fe e A, s = v )

—131 —



aAX X AT MRS Vol.14, 2006

T 16 E£E  HIRBIRL

I ARAPTY — k%
HEAR  BA

MIEEWZ VI E 2O TEA, HEiELTwb L& X
DOHWHEL T WAX 2 5 XMoo 2B AIEE I & T,
HOWHETTOTICHENRET L, Do E/X=VIIENTDH
B2 Y)NEZTEA L2L, BIOF —F =2 KE
Ko TBOLNIZZE) T, ZH)vaoliizld ., 5o
L P LEBLIEUONE T, TRFETHDN
£ FY b, A=V FTHOF —F—DDF R =D
BES O EDODMPET Lz EHHBRBIITEEEZNIT L LW
ARKOHM LY HREHBE X Z DT 5139 BT L,
L22Ly Wdnimo & 13 Ui TdEitkasd - T
b VWEENITEAL T, TOREIX—RICALEZE
FT6, lEE WIS HA. oA EOFANDIRE,
ENFIZORMEELET. LHL. AHOBAE., wbwb
R ZEETTTIMEEEZALTBYETL. SHICA
R 7 EAEEEBEIC L D BRI L 9. SRR
L CIHW 20983 AR B R IS BT % O T 25, Ko

HKTLEFESERITFINEGANS Z LIZ, Y%
ANOZEHZ ED X 912 [3000km F 721F 3 7 H AT5SHLRE
WMTT] Lol HIT—MTRL, BMAEND 720,
H O BB LEERH ) £, £I)volzy
TFNVEBEEPHANA ) L) OPFRORA L DT
A EEORBIZS F S ANEEICL ) EEEZTE
T HH, AfE. SFSEFLME L EREVWEROPTREK
DENE LTHEL TV EFHOMLEEEDEIT. ABEHOM
RS EZIEBRRYTTI, BRORLL—ADL DA%
BT LB BRWZHEEALRINETL, F2Z20h
THMFEELZFF>TVWET, TT2O, RIEFF IR
DINERRENLSIICE . HARAN, BHEAN 2L TH
RPDONZHIZOVWTERLZVWEESsTHWES, )28
WOHLELTEDOHLT =TT, 7 Vx5 XL
L TEIPLOLWHPREVWE ) ICHREBRZ TR Y %
Hho (KRBFFLKRFHWmFIFEA ) R—=varkry—)

R AFIEIZA AT —

/IR

RFERAFOBKETH D, BEBEMTHED,
RRET RS ABERE T B O JERENY - BRIRIIFZE 217> T &
oo B MERDPSHLZWH (B =) WS> ThH
5. PLRIESE, FIETHIZE, PARBIIHEEOMEZ 1T -
T &7z BB TLO OB TREMZEA & 3
EFETEZAIT)  EATTE, Wb B IS W ik 7 B R
IZETETW 5,

BRI, 72V ORYBOEMZMY 74T, €=~
9T IR A BT EIT oA, By =
BLTORET LI LWE R brobon) Lz L%
HRTWh, LHL, B2V 977 by RILIE
WA ICES . BIRIE LPS 2{EN T 5 LIZADOLET

5

DIWATLE ). L720> Ty RIEL EOIFHREBICE
PN ZICORMEMTEDOPE s = THY, IEHIRE
TREZZ VPR THMADRI S VDO TH S,
ZOHY RIEICHIRSDH ), €7 = v &V 4 Off
TeZ AT\, RYMRIBENC X 2 RIETFH. BB TPk &0
BZFICO R L TV D, REDIZEIL. F7F v hshE
i<zolc1327arod v ce s =y 2EMEL,
INEFT TR OREAORMII—T 4 VT LIbD%
BMELTVwE, ERAROETOSHENRIAX PO Y —L
BIRICHBE L TWBEDTH S, KNI Z OWfFETHE L
WEEZTwh, (%% BV ST BRFF K 2 e NFE)

— 132 —



A A hOY —RRMR

TR 15 EE  HIRBIR

I ARAPTY — k%
KR K

ik, NHIEZRRAROMYRLEWEZ RERE LTEL,
HENELTE& 72, 7o, FEZE LR, AR
KR (i) ZI01c, MR RICIZBEm 23 E LT
FIHLTE72, 20X B NEOREAD SRR [ 3
B 02 AEFNTELLOEHENSRSE, 2hb
NFEOREER - Mkt iR S, BIETH R4S
Mo b E LEE SR WTW S, Bz X, 4albf
IV Y TATF 4 — VBRI, 7A4R°A V FERYT
QW7 VT HIO B ANDAGRICEDI VT, ZOHIKT
T UNF—B X OHEIEH 2R RIEHE & LTREH
WHNTELLDTH D, ¥V TAT 4 — VRS
ZDEDDFIIL AR KRBT 5 AL TE 2 8 L

Ty ENOOERDPFHAMICGEEH I N0 % BN 0 (2
T5E, BAOMBEOEBMERCHEN S - RS ICHD TE
BEEZDHDIZ. BLTR—ARFTHALIH?
REEHFOBIY; T, B ESHGERE, RS
AHRBOEBICUHARBHEEL LTRESNTW S, fA7:
HLOWZEE TR, 7 M= REITH SN E T
(E3E) oML X = X 0 % EALEW - 5B
ATk 2 B UM AFZE R HERE L TV B A, 2o
IOBT7TU—FPE5HIARA TV —DEREIZOE KL
B2 T5b0LMELTVS,

(ALK AR B e 587

TR 15 HIRBIRL

2 AR Y —HE R
AR B4

O OB ML & 3T TH S ) H T bE
FAOHEALDBIEE 2 BB, HOEFE V) DIZED
LIV BRBELDDLDOTHS ) D YD S OB &k D
R L Vo 2 BAEOBRBEOHR TEAOMWHRE O L RE
BRELRDPOHOER L ZEHZETHS o FVITBWTHE
OR7-FTHEN REEE, HBhobToESEN LRI I 2
== avORETHE, T3 —a PR
T 57012 MIFIThb2 ) RTwEREZEL D E
BT, HOBEZOLORPLRLFTLHIEETLVINI
LHEZ S, LEALEOBREIZE > TZ X ) U KE21E
DRTVEHEZ) TREVEBD D0 S L\, 972
ETNEDLIFEDOHOBREICHIBHEEL L L)
CEICAEWEN LA EL D, SO X ICHOKT
F &)L OREEFEST LIRS EERISETOVT, &

NELDTRERT LI G DESLH, 29 Lzl
ERT, HOMI B L UHEOB T RS 5 R AL D
BWREZRETEI., € MNIZTHEINTELZOTHA ),
CORDOERIZEBEZ S L IAEBNIHboTWE LD
LEbND, EBFDRVERAYTH, & POFHOFREIZ
BURIZKIB L. BEEOEHICIIESTRAZ S L, MV
WCIENW TR T 205 Th b, {LHEICEL D & b OEDE
NEWTZL3Z) LELoBBRICHkET 2 AL E
ZH0Ohb LN, b LILBEIC X ) REOEMZ 5841
WS AN TELS, HoOBINZZENL ML L % <
BoTLEIDELIDe bok bIF LIEZ A2 80
TN EBIBEET LD L) BRRLT 5%

(KRBR AR A= BEE S A FE R il R - =)

— 133 —



aAX X AT MRS Vol.14, 2006

T 15 EE  HIRBIRL

I AAMDY —LIR 5
BE —Z

L, RBOMEEATER S, RHE B LT
ZEZELTZBW - B EAT O WAL IGEEZ ATV E
FTo LA Ly FELHEED AV Z AN TN TEKIGIC
WHOMATHLHREEIHEDH D /A, —H, Bizbid
HAE, B EOTHIZBIT 21EHIZOWT, F£/2. EH
BONGWHRENDEEIZOVTHIEEZIT>TWE DT,
PR ORI D A F VAV 2 s L7z
WeEEZTWE L7,

SHECHEYORBMmZ W7o =123 54
LAEEN)OOH), FETOZBICHONLHICR -
TeEBwEd, TuvtI¥—id, MWORKME~ Y -
VRABICHWZ), REESEH02WAT LI EICL
> Ty MMOBIMEEZGEHT 2BETH Y, H5OM4
B XABIZBWTHERZT TR L DREIBICE & 200 2%
HBICHWONTERESbILTwET, /2. BRI
BT O ORGIMDFE O A O ) DI 7 &%

FIH L 7-RBRERELZ L) ANBOTWET, L LARAS,
WTERZIHEBRCHED L DO TH Y. BRI X
LEMIDVHFE ) 2 VONHELFTZET, £2T. Az
HLIIRERORERIHE D&, WHEORERFEERT L LT
BN TEINCIER L. ZOH—T)%012 b Rk %08
BHEYPERRNVEEZ T Lo H—FRS THEDTD
5 Z Db, BkA BSBICLIRHRTE L LE X
78T o BEIFHII KM 2033, HE, F#o
HHECH 2 KENBR AR (A, ER) RAVECD
IR CHBHIRTEHICANT L EEbNTVWET, TDH,
TUYLT Y= EE SN D B—FRo5WHE I,
R, REEIR. R AY L — b 240 S g L iR
R & U CTHEL D 2UREND D St Bz bk
MO E Vo, ax X b Y-SRI ELISH SR
TV ZEHEFN T, (RIFREEEEAREIER)

—134—



fit 2

o
FRREE (ER17FEE)

® g
o



BER

If
I

(BER17E4HLIH FPHK 1843 H31 H)

(F 2B B % DR EFE)

2005 5 6
701
9 8
9 6
9 5
9 21
117
1 17~
2006 2 ]
(EEXEE)
2005 6 17
117
BiE

(ZDftk)
2005 3
6
12
2004 5
2005 5

20
20

N5

RHY) Y
EERHE
EELRHE R&2)
EELRHE GRE3)

AEELZHE

(RE 1)

S [0 Bl 0 155 S S

JARX haY—hFFE

T R
T R

42[E] 265 7 TR - ke - WFFerERISE, BIMRFAATMERE 8 56, LI HP
i, 2 HP 1238
e 103 £

I PR B o E
HEAMEH, MY 00 RE
Kot SUBICBES 2 550 #%
BRSO R ZRARHIM U CHFZeB K 20 58, ERSESHsE 15k
A EE
LA [ S 5o MAKE (bh) B o |
FHEMG R R
BIARFATAERS 7 58, LB HP 12388
SR 18 4B O TR B R E IC B LT

Pk 16 4R BEFSEA T 2 O NPELRE Y #RE L L TOMIMEITEICD
W, g

P17 AREE (55 16 [n1) AFFEBD L S5 D KR,

Pk 18 4R SR J O P IE R D AKGE

FBATITAE L D2 AR (2B % KGR

R 16 4 FE RS J QMR ol FIH
Pk 17 4R (55 16 1) BFZEBDISH S D ZKEE,
Pk 18 AR EEFSERT I K U PSR O KGR
FBTITAE L DA AR 2B % KGR

BHFH] HP ~PR 17 45 BE S SER T 2 Rl
BIFH] HP ~P 16 4 BE SSRGS 2 53
[T A X ba Y=gt | 13 5 O 2 B HP (250 #

TRARAD A EIC XD 961,425 A 5 1,057,567 FR~
TRA KD IAE T EIZ X D 1,057,568 FRr 5 1,163,323 F~

—137 —



aAX X AT MRS Vol.14, 2006

E16E@ MEBIKZZTONfDIDT-

(J - —ARBF7EBK)

EEES R R E P K =W R %
o e 22 PR L s S e
5 -5 VISE LGS & b5, HSPATHMA ,ﬁ%‘;gquﬂ VAR
o501 | o i .
Ko fii
. s KB I 5 LR
J-05-02 @Téﬁg?tfgﬂ@fgﬁﬁgzﬁg_ Wby | LA
AT foR AET
osgy | ATEVEBREEEM AT SRR T T s || R
VO oK By N h B - o ==
J A PHOEFNR ERERA THIRIZBES 20198 H M OMEos
. R AT A RSP T
oson E;Eigi%%ﬁ%mttr T RN | | b
TR £ S T QA
FEREST Y DIREKA B & LR T L | PR B B
e pTR T
A vl R
osog | B PRCEET SRRARM A AR S | el | T PRI
S N SHEF pa 7 S
SO BEAERIRTR AT 2B F SO e IR MOTF o 5
I B ez s e oy
Losgr | CEHRAMLEOBIEG & 5 LIBEARE T LOM | S AR P A
¥ FEHEA =8 -
—— o
rosgs | TAILE LERAMBIAT SEMAIEEE | oo | T AR
TS D IRIA & 7 O HIFETEDHE ¥ H B8 =
] i N BL IR F8 A
10500 ﬁg?g;;?bwﬁ%m7mtbeWhﬁ%m s | A BPAR
o M o Eon
sge | MRBOERA bR R Ty | | ORISR
o WA Rk
ST 27 AN
J-05-11 | Apollont= & 2 il Lok AaEpry | WBdE
N w2
S A e BT KR R
posip | SEAOTORMERCIONRNRT S RE0 | | Rein
e Kok osE R
iy | LR E
J-05-13 | EHtiHREE MO 3Lk & O EERT O i - B
- b & PE—RE
R B o ey oo
D TIEALE T- DI & 2 DEHE THEO £ 7 | DR RRE R
TOSI T = g 519 5 AR et
TR ¢ oA R R
SIS
J05-15 | UREHIIE A R L 72 B OFE D e FsReE | BRI T
N R R T

— 138 —



BER

If
I

EEES WoE 2= O A
o | CIEF Y EERRULRE WO RTHE | 301 FlL AR ARH AL
e DB L OUVHIGhE Kb F ¥ W B
. - . WO LT RRIR I Lot 2 8
J-05-17 AT 4 —A4 2 —:‘/ aﬁﬂﬁF\'l&\Cutaneous Body Image HZJ%'L‘%%? (Y Y 4 — s
Scale (CBIS) HAGERRDIEK R A 5 W oHE O T
=1 Ptz A UARE N
J.05.18 EENEEEE X S = VU AIRAND AT 4 VT V1—Fk A [ ggiikﬂ’u@%*ﬁﬁhﬂ
7 = — F OPIIEEROBET o T
B;E_ M ESS L B2 S/
osge | TEMEEG non-drug MMIRECHOREK (v | pmey | o) T 0T DL IR
F ra ey 2 OB HRPAE Tt M
A it 2
apgy | TRV EY = A EHIROBADR O A 2 B e HORR P PEBLR AT I 2
el BTN A 2 DR <4 7 a TG N B

— 139 —

(WAUFRIS - SZ{HIE)



aAX X AT MRS Vol.14, 2006

Bl

WP (R )
b2
B

b2t
Bt
Bt
b2t
b2
b2

b2
i

o 8 B B e e e R e

# 4

iR

A
A
A
AR
A

A
A
AR
AR
A
AR
AR
A

‘/{Ji_,

IR KRR

EEN
[l:3¢]

=}

=

5

FHEREIRR

AL
/IR
AR
IER
vaIl
<
A
T

/NHAE

S

st g
w5
B
IR
TR

25
KB
[ic]
B
Hrim
A
(210
Lyl

7
(3G

A
A
K
(G
b
IES

1 g
ik

=

<& N
B ook o

(3

e

ks
Ay
?z'%
Rt
5

=
=]

g£=
LIPS

=
K184 3 FI3LH BLLE

tha — & —CRHGH R R
OURA B R 2afR)
AR RS OCERUT R )
FRTHHRSE 468 B
WHAZEHRMZ 2k

T — & — ARG &
RSB

AR L3RRI =
BHERIR R BRI

A fRk OuRtEdfEER )
R B i 0 R ]
HAACE A TG 2 E 4
OulF AL R R LR )

I
TR

Tt

=1}

Zult
[=2]

7

a1

S

=i
X

JERUT R 2 IR
VINEE SEwNE S €5
FORBERER A BB
FORBERER A4 B %
HASCEM ol S B R

OIME K NP NEREVEE: T =9
Bt A
HOURFR AR RO B
MR be Bk
T — & — R

TR AR 2B AR A e R
W) 7 v FEFER A EEE
FOR LSRR EIR
CIREE R AN S o =2

(B LA Z A B IR )

—140 —






aAX X AT MRS Vol.14, 2006

k ARHIZ O TOBRIWA DI TELIZ
BEOLWELET,

MEEAN a2t b a Y — iR

AR PTG

T103-0027 HOCASH X HAKGE =T H 7 %20
ik 03 (3278) 5561

Vol.14,72006

N
£
&
Zn

200649 H 1 H¥AT

TR S AR
b fr
il 1
Fll Jil

R F

WEEAN 222 b oY —iFZiREE
T103-0027 HAABhRIXHAE =TH 7 %205
il 03 (3278) 5561

I A4 T A4

T170-0013 FRAEBXIMN=THI5&2 5
Ei& 03 (3590) 5375

KNG EN | T2

FMT VA VR o — k-

©2006

BT A VT A VR

RAFRIBL ST b



