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In order to develop UV filtering optical materials for cosmetology applications, we have prepared several multifunctional
hybrid materials composed of titanium (IV) oxide particles (typical photo-catalyst) and optically active L-amino acid Schiff
base copper (II) complexes. By photo-induced reactions between organic/inorganic hybrid dyes of copper (II) complexes and

typical face powder materials, absorption of additional UV light could be observed successfully.
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UV filtering and multifunctional hybridization
of optical inorganic nanoparticles and
metal complexes

Takashiro Akitsu

Department of Chemistry, Faculty of
Science, Tokyo University of Science
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Since the odors and emanations released from human body can include essential information about the state of health
and diseases, chemical analysis of their components is attracting attention as an objective quantitative evaluation. In this
study, we developed a non-invasive analytical method for the determination of 2-nonenal as a body odor component by
headspace solid-phase microextraction/gas chromatography-mass spectrometry (SPME/ GC-MS). 2-Nonenal in skin
emissions and secretions collected by gauze wiping were easily extracted onto the SPME fiber, and then analyzed sensitively
by GC-MS. Using this method, we analyzed body odor changes by use of cosmetics, food intake, cigarette smoking and

stress load.
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Development of sensitive analytical method
of body odor components using solid-phase
microextraction, and analysis of their
changes by use of cosmetics, food intake
and stress load

Hiroyuki Kataoka
School of Pharmacy, Shujitsu University
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1 BEEBE(ERICIC & 3 2-Nonenal DHETEE RIS

(A) Ny RZ~—ZX — SPME (Z &3

(B) GC TLZ= TEupH

2 ANy RXINR=ZXT74/3—SPME/GC — MS ZDHE



B~ 7O EICEDIKHRETDERESTEDFEFEEFRS - RAEBIPI FLRIC L 2R RELDOEN

T2 BFREMOMH, B BYESLA L AR EIL
X BRREACE BN T B 72012, TS O] - FHEICE
BB A B E LRIV Ty v
2 L. 2-Nonenal # HS—SPME/GC—-MS %#7 L 72

3. % R

3.1 GC—MSSMriEDHEL

A ¥ ¥ VE— F(m/z:30-150) GC-MS# 2 & v,
2-Nonenal (47 140) BHEER DO AART V& GHF
L7258, MAIRT I TFAF it sniho

O] @

7205, ¥ 7572 M4+ v E LT, m/z=55. 83,
NI I N2 6, INHEERLTSIME—F
THMEEITH) Z L & Lize T2 KSITRT & 9 IS iRE
DBEBENY FAR=ZFEIZ X 2 EHEEAN MeOHAE,
lul) &, 77 43— SPME#%* HW Tk L72& 2 5,
SPMEEIZ L DR L CIRMETE 2 2 &b oz,

3.2 HS—SPME&fNORiEIL
SPME 13 3 BUARBUE - 72ALEW OB BN X 2 il
Th o7, MEPOFHOHIEERE 51T 572013 LEY

®. @

K3 KEHARUKEBBHROY Tk
DA XREICEEK2mML # AN, KPFFOUOSDOEBICETZ LI SABRADFETHI A, KE
BHEERBKDISHE L, ZOBRENA FILIZANTHS-SPME #itH ¢ %,
Q@WEE|Hy TERAWT, €72LEBLTSPME 7714/ N—%5FNUSDESICHEA L. BEHE HS -SPME =T 5 AEHHET 3,
QBiEMELIEH—E 01 g TFNUVS 2cm ANEHE % 1 HRHLEZE) . /N1 PILICAN T EEHS-SPME T 5, (RHEEE)
@R E I3 A —E 01 g 2FNDUSICT—T T, SBEBEIC/NT PIICAN T, BEEHS-SPME T 5, (BhV)ff1HE)

4  2-Nonenal BE#ER KDY XA NRYT ML

M5 ANy RAR=—ZFEESPMEFEICEWB/ShA AV NI S A
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DT 7 AN—REEHNDTERZ BT A EPERETH S,
ZZT, THOT7 74 N—%KEFL72L 25, 65um Stable
Flex PDMS/DVB7 7 £ 2N—% ]\ % & &, 2-Nonenal &
MELICMBTELZENS, DBOEBRTIZZOT 74
NW—Z Wb Z EIZL7,

/2. A—*0.1g125ng?2-Nonenal # §e Z 2T,
40 mL N A 7 )V HT65um Stable Flex PDMS/DVB 7 7
A 8= % VT HS-SPME$ilith &k % fedifb L 72 & 2 5,
R EES0C T45 530 7 7 A /N —F& ANy FANR—ZAHZ
BEEET A LX), AFRICIMBRHETEZ L2 LD

572

3.3 HBHARUVEEBHBRDY T JEDRE

X3 DO~@DFHEIZHE, 0.1g DB F 721& 7 —
EEHWT, FOOLPLEBAA - EEBMRE Y 7
) v 7 L. HS=SPME/GC-MS4#i L72& 25, X612
AT LD, HERY A b A K < 2-Nonenal % ]}
TELILENDDP o7z Z2CTy HETY ITH W2 B
& —E 5 ?2-Nonenal ® ML % EK$ 5 72012, Bk
MEIEHT—¥0.1g 254 7IVIKIZ AN, 2-Nonenal &
S5ngiiim LT, BEEMIZZ NS DFEM D S D 2-Nonenal

6 KEHARVEBEBERDOY>T) > TEDLE

DENEZE L2 [ 7R & 512, Bl <1 mix
WIES &SRO, F—¥EMHTAZLIZIVREL
THIRTELZ s, WERY HEROCE ) fFHECiEs
—¥EMHTHZ LIzl

H—=E xR EZHY 312 X % 2-Nonenal D B %
KD DH2HIZ, Sng?P2-Nonenalx ¥ ¥ — L2k ),
—¥0.1g THEI TN, 7IVIZAN, HS-SPME/GC—
MSZ#r U720 B3 5ng D 2-Nonenal #2854 7 VIZANT
W L7286 & g L <. #60% @ 2-Nonenal 23T &
LT Ehbhol

T2, H—¥TH T T LRREH A - B
H® 2-Nonenal D% EM % M~X%72®12, 2-Nonenal 1
ng/mLEEHEF I % 40mL N4 7 VI AR T, BRLTE
W W, SECHAE L, 24212 2-Nonenal D il Hi.
HEETo720 MSIIRT LI, BT sI LIck
) 2-Nonenal DIRPHRIIE o722 Eh D, H—¥TH ¥
TN T L, BB T F AN, T VI AN T
PR UE. 2-Nonenal D53 fif & Bl X% 58 L 7248 R A3
LbNBLZ EDNbIroT,

ZZT A—EEHAHKEMWY P12 X 5 2-Nonenal @
MEM, RILRAER OCEREICOWTHRE L 71—

®7 17U TRMOLE

M8 HLTULTHDH—tDRIFEEDIES



B~ 7O EICEDIKHRETDERESTEDFEFEEFRS - RAEBIPI FLRIC L 2R RELDOEN

0.1g121~50ng ?2-Nonenal #i#% F L. HS—SPME/GC
~MSHH L7zfR, £ 1IRT X913 MHBIFRENZ0.991
ERIFAEAE AR L, BHBRRIZ171 pg (S/N=3) & &
ERIEICHMHTE LT L Sbh o720 2w HEKROHEZE
By BT 5 M B HE R 2= RSDIE. FNENI.6% M Y
3.6% EHIMERSERTE LI LD h o7z,

3.4 EOEELLHS D 2-Nonenal HipEEHAZEL

Wi 34 (A 20f%04ctk, B - 2010581, C - 30103 1)
22V, RE AR TSR, 6 R OMEOLEFITEW
THWEN 52 Nonenal . #. b, HE, KHroH7—+E
HEMDE (0.1g) IS DERML., T2 W, F.
MPHEA =LA (0.1g) X DERIL., HS —
SPME/GC = MSH#t L 720 BOITRT & 912, AR
»H5HHDOD, 2-Nonenal l¥4H. i, HED S HKNZE 5
WENTWDLZ ENDbhoTz,

ZZTC, L2 (2ecmx 2em M Jy) @ 4 FFHico
W, SIS —EREMWD 3 (0.1g) ITX VMY
2 - B2 8 & FREL L. HS—SPME/GC—-MS 7347 L 72
& Z %, 2-Nonenal (X 13 ~ 16§ 0 4~ 1% o Hr [H] 417 12 LL Y
L FWMENTVDEZ ENbhPo72,

3.5 HHMER. EREH. AP ZAPERELREICK
Y3 =N} -7
KBS D—>TH 5 2-Nonenal ld. #SIZH72 %D

W2y FRIiE & BRI EORUSIZ L > THEKT 2 L Sbh
TBY., BUREI®RE % &0 aMOBIR, JREHHEMR
LIS G B EOREDPRKRELRER L 2o T b,
o Ty BKIEPHIE, 2 ML A% EQRBEICHET S
LEZOND, T2 fLHRARREZHT L SbNTVEI
ROROMEH L ARRZEET L E2 b5, €2 T,
ANWZE TS L7z k% Hvs, 2-Nonenal # /N1 +~— 7%
— & L ORPEREHE R &ML A N L AR BN 2 S,
AEENC & B IRRA DA T L 720

RK2ITRT L BEHE (WEEE5w) &EENL
£ (PBERS00g) D%, 127 — I S HLY 1S
XY H» YT 7L, HS—-SPME/GC-MS5#7 L 72
LA, EEETAHMIC2-Nonenal 25803 % 2 &A%
otz F iz ALK O L BYE O i 212 B W T,
T D 2-Nonenal D¥HNAEED SN DH E =TI L)
o720 A ML AfARE LT, KEOHIH% KA A b L R)
LHEBREI S (WA L 2) 2BV TIiE, AEIC
2-Nonenal 23800 L. FIZHEE) %X KE D 2-Nonenal 735
BELTwLZENbholz, TIUE, EEJIZ X D5 TR
WA & BRIG T R M FRALAR L O /- A L. fREh o
FEMIA 12 & 5 T 2-Nonenal NOFEILRIMEHE S 7z b D
bbb,

= BETF NI v MG E LTI E T DA%
AR & B HERRZ S0 BT, HEofT)
AR () ROHidAR (Fiy ~ = VBLE) TEhEh

1 H—EHEWMWEILELS T 71/3— SPME/GC-MS ED/NNYF—2 3>~

i BREE BHEERE BANLEH BELZH
- fE= YF  MEMEH (p?  RSD(%)? RSD(%)?
2-Nonenal 6548.1 -19428 0.991 171 9.6 3.6

1) Calibration rage:1~50 ng, 7 point (n=21)

2) S/N=3
3) n=3

2-Nonenal #&HH & (ng)

%8 i BE=
mA

9 HEROZEAIICH TS 2-Nonenal #HE D EEE

Gl &

R &R Ly
EB =mC
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K2 BLLEFBBICSZBRECOREN

ERED HoTYy 2-Nonenal 82 (ng)  T-test
KR RREML  REAE B i FE+SD (n=3) P&

EIEAE ) HEmRY 12 0.487+0.096
SERE ) HEmRY 12 0.697+0.088 0.0243
eEzE L 3] HEmRY 6 0.228+0.039
et Y ] HEmRY 6 0.263+0.077 0.2617
T2 i ] HEEY 2 0.268+0.081
BLIE % ) HERY 2 0.373%+0.097 0.1131
REEAT ] HEmRY 6 0.228+0.039
RE®R ) HERY 6 0.353+0.093 0.0499
EEAT B BE U (F 6 0.045%
EEE Gl BE U+ 6 4.573% 1
ERAER feg &R BE U 7 0.433%*
B ER g BE U+ 7 0.000%* |
ZRAER El BE U+ 7 0.886%*
AR El BE U+ 7 0.033%* |

*EEF2EDNENTFHE.EEF 1 EHDOAERERTHS.

AP, T— R AFEIC XD R OE IS —
YERUD, —BRERE, BRI —E 2B L. HS -
SPME/GC-MSZ#r L7z& 2 A, M AamHIcL D,
2-Nonenal D5 IT L A LB SN h o7z, T,
i AL BHBARICL D DE b b,

4. £ &

ARFZRIC LD, KRR D—>TdH 5 2-Nonenal # HS
—SPME/GC-MSIZ X ) flifEA D EIEEIC O TE 5 2
Ebh otz WA ARPCEMBIHEOY 7)) ¥ 7k
oW Tid, F—ERHEIY EPMETED 555, K&
WY FHE—EIlTHLENH D, PR ERMEICE LT
LELMHORMED S, oo KRERIZEERTH D,
2-Nonenal 721} T7x { DRI 5 & OHEAEH R, ATBE
W T3 % 9-Hexadecenic acid DEEIZOWT L ENTT 5
VERD Lo G SOEREN»OMELRY > T) 7
FHEIZYw R Ly 2-Nonenal Rl R B 55 0 £ 1K M OV
DAHZALEZWLPIIL T, BRESCAEGEEOWEIZ
X BRI R R RA R 2 BET L T FRETH %o

(8 &%)

AR EATHICDH0D, ZRELTEMZEGY T LA
W EEAN T Z A b a Y — e RELY 2R < K72 L
T35,

(51 FXCH#R)
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Several lines of evidence suggested that Rac/Rop GTPases in Aquilaria microcarpa play roles in jasmonates-induced
activation of sesquiterpene biosynthesis in the plant cells. The expression of farnesyl diphosphate synthase gene of A.
microcarpa was markedly increased even in the absence of methyl jasmonate in the cells over-expressing a calmodulin gene
and a Rac/Rop GTPase gene. These findings suggest that calmodulin and Rac/Rop GTPase proteins should function as a key

mediator in jasmonate-signaling in higher plant cells.

1. #

Jasmonic acid (JA) ROZFDAF VT AT WVIKTH 5
methyl jasmonate (M]) & [jasmonate| & &2 Hil
RNVEYO—HT, WWORE, FEER O T, 5HE
A OEIEDOLF R A I L ATHT % BiHIS &S
BOTEEAREHZE) A vy Yy —5TThs . %
72, jasmonate Z MIIBAE S ABICIEMT A2 L2k 5
Ty B2 T IR ED O BB A EALT 5 2 & VR L
BT . FEOMZEIC X AUE, TAZHE ML
WY JA £ 72 1% isoleucine & AR ZE I L. SCF
ubiquitin E3 ligase DHE 55 TdH % COIL & > 28 7 1278
Wb, Zok, BEHHENFTHL JAZELEFT
MpEh, ROTTaF7 V=I5 ME &L L
THAY — FICHbD DA RHFOBENFHIEE NS 2 &
PRENTE . LaLads, 20k, L0k 2k
HEZ & > TE AR MO BUBASTHE S LD 2D TIESh
AERREG, A2 DTV —TIEINF TORRTM]
21X U & D AMRRIB IS U 7z kA EE W A A
HEHEALIIE Ca™ A 2 — FOBMALSRATH H . HIZ,
IRLOTHERAICEC HAEY VN TH D
calmodulin (CAM) % monomer ®! GTP#& % » /7827 O —
#iTd % Rac/Rop GTPase 7% & DR GTHH535 2
LEMEL TV E2 ShOOBERS, WL
BRI TIRIL S RIFEIN TS I LIZEH LT,
TERERE N T OB A T2 fWISEA - BRI, Ml
NGBz 2 ABIICHET 5 2 & © ZkRiiez
EHALS ) B AREL T2,

il

Induction of biosynthetic activity of
sesquiterpene compounds by artificial
modification of signal-transduction
processes of Aquilaria plant cells

Fumiya Kurosaki

Graduate School of Medicine and
Pharmaceutical Sciences for Research
University of Toyama

LS OMFEDOMELE L THW/DREET V7 HED Y
v F a o FRRANY) T H b Aquilaria microcarpa T, B
W ERMAEN DG L Vo ToA P L RIS HEND T
LX), BOWNTICHERLAF T VRV &L G
FRRD TikE] 2K T 5. #BHEORETIIAZ SNT
W5 AquilarialE¥ D& A F 57 VR VEAEREE B S &
Bz HE A BERAD R STV AR B2l Okudera %
WKEoTMIHHES 25 ETEAFFURVEBEOESL
AHEEEIN D Z EAURENSz. ABFFETIL. jasmonate
BRI & 4L T 5 A microcarpa D A ¥ 7 IR A
BUCE D 2 MG s ER 2 I L, 2ol & L,
Aquilaria MBI TERIZAFTE L T B R RE & 3
LS e KkmERBETAI L2 HBE L,

2.  B&

2.1 RACE%IC&L D FaPSIEWNZ Am-racDYO—=27%

A. microcarpa D7 IV A7%>5 RNeasy Plant Mini Kit (Qiagen)
12X o Ttotal RNAZHII L, R\ THEG SIS IZ X o C
cDNAZ & L7720 S-RACED 728 @ cDNA IZ2WTlE
GeneRacer Kit (Invitrogen). ¥ 72, 5-RACE® 7= & ®
c¢DNA 25 /3 RACE Kit 2nd Generation (Roche) % %
ZFUHOTERL 72, F— I RX—A%MEL kil L7227
54 —%FMAEDETPCR 247\, HE X 72 DNA W
F 2 FE8 L 72812 pGEM-T Easy Vector (Promega) (Z#1
HIAATE. ZDFH. One Shot Topl0 Chemically Competent
Cell (Invitrogen) #JEE#z L C. HWDBEIZT DIFAEN
WRATELT I A FOERERY 2 P58 L

2.2 RT-PCRICKZHBEFER

Murashige-Skoog (MS) #EKE: M FIZ A, microcarpa ®
#HNVA (100 mg) & 1, yeast extract (Difco. 1 mg/mL).
M] (HIJG#E%E, 100uM). Ca” -ionophore A23187 (F13t
HFE, 10uM) DB (100ul) Z3 T35 2 & TR Z M A .
25C. B CA ¥ axX— 1+ L7z, AR E 5 2 72,
FERFAIIC AV 2 2 XLy Al D J5 T total RNA % il
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L7z HONARNAZ#SEEG L, RWT, HWEETO
FHARBE I N O° 3 M RN AR SR LS XIS § 5 79 4 <~ —TPCR
ATV, B 2 BAGKE) TN L CRBLE & AT L 72,
I ha—)iZidtotal RNA L WITEFWICHEIHT S
EDHERZINT VD Am-cam 2% 720

2.3 FEFEETTOMI R T 5 Am-FaPST

DI E

Tu 77V —AMEHTH S MG-132 (Calbiochem. 10
or 2.5uM). racBH5E#] T & % NSC 23766 (Calbiochem.
100 or 25uM). Ca’ F * % )V Hl % #| C % % verapamil
hydrochloride (Sigma. 100 or 25uM). % 72, CAMHEH]T
@ % N-(6 - aminohexyl) - 5 - chloro-1-naphthalenesulfonamide
(W-7. BIOML. Res. Lab.. 100 or 25uM) % L Z I A
72 2,4 -dichlorophenoxyacetic acid, 3 uM. Ne—benzyladenine
SUM A D O MSFERF: A ER L, €D FIZA. microcarpa
DANAZEEELT, 25C, BIC4HB 7L A v Fax
—3a v EfTo7ze WTM] (100uM) 100uL %3 T L
6 WA v F 2 RX—2 3 Y217\, total RNA OMHEE
Yo TH72cDNA %8 & L CPCRE T o720 F/20 2 v
ba— Wi Am-cam 2 % H\ 7z,

2.4 Am-rac2 NDZERDEA

Am-rac2 (GenBank accession no. JF922915) % v C.
RV E B WE PR, R AEERLD Am-rac2 % > /%
7w R ER DL 72DIZ Am-rac2® ORF 2 1 ¥ 618 1 % 1T
272
2.4.1 1EEHEMER Am-rac2 DIER

Am-rac2® GTP DMK 5 %2 H 5 I H 5 Gl5 % V
WCHEMET 2720077 4 ~—%EF L. Quick Change II
Site-Directed Mutagenesis Kit (Stratagene) % T 7
O M= VIV IS ZAT o 720 4 5 M7= 35 1Y i 4 HY
Am-rac2% CArac2 & L7z,
2.4.2 EENTNEEE Am-rac2 DIEE

Am-rac2® GDP/GTP#&#HIE TH 5 D121 & A IZE
T5720DT 743 —%%E L. CArac2 & AEkOTET
TEE IANTEVE Am-rac 2% 14T, 2% DNrac2 & L7z,

2.5 WHEEGBREDEFEOIER

A. microcarpa & V) HEE L 72 CAM&{aT-Am-cam 1. i
W2, Am-rac2. CArac2. DNrac2% 53 & ¢ 7= E iz
W ZEHI2H72) . CMV3BSTOE—% —FETFIZ
FNZFEhoHWEET % BE#E L 72pB-OX-GW (GFP
selective) (Inplanta Innovations) # %L 72, 2 ¥ b 1
— Ve LTILGFPOAZHBTH LD EH W, =2
) =7 % —PNDORF &% % LR clonase (Invitrogen) %
AW TpBLOX-GW IZHlA AN, Tz, 37C. 54D

o RE B 2 X o TAgrobacterium tumefaciens 4404
(Invitrogen) (Z3E A L 72,

R~ O BIEFEATH 72> TR E iR L - A
tumefaciens WEIZ A1 IV A % 37 HHRE L. IRWTHIE %
TEAIZ I & ¥ 728, 2,4-dichlorophenoxyacetic acid 3
uM. N°-benzyladenine 3 uM % & & MSJE K K Hy 12
BL7, ThH%225C, AT 3 H B LR L 2&,
cefotaxime (FEAZE, 500pug/mL). kanamycin (HIYGHE
38, 50pg/mL). 2,4-dichlorophenoxyacetic acid 3 pM.
N°-benzyladenine 3 M % & & MS¥ 4 112 25°C 7 C 4
HE#ET S22 & TRE AT > 720 GEP. Am-cam 1.
Am-rac2. CArac2. DNrac2 % MAATZA. microcarpa
D H VA (100mg) 5 FIE DT T total RNA ZfliHh L.
WHEEZ X o TcDNA % TPCR 17\, AR O EL
WKENC & o TRBRZ M L7z, RIS 72 - T,
Image J & H\V>ToN > FOMREE 2 B L LAIRHE & LT3
L7z

3. # X

3.1 FaPSM/O—ZJL#MEDENR
3.1.1 FaPSOyO—=>7%

A. microcarpa D A F 7 VR VA B & ST 5
W20, FTHEMETHL 7 7 VA V) VERAS
W, FaPS. % 31— F 35 EA T2 BT 52 L 2 ilA
720 TNFETICHE SN TV D FaPSEE TR T XL
RIE SN TV B HIH 5 754 v —% it L. RACE#IC
Xyru—=vr%4io7 METIA—I2XY, 9
I 7RERE AR/ %123 B LU Ml o ELs & F v E g
L7z HONTIHZ T —F RX—= 2 IZHWESN TV L
Bl & HBHET L CTE 2 A, BEAID FaPSHEAIZTELY] & v
HEMEZR L. B0 FaPSEIETFTH S 2 L2 L7,
Am-FaPS1 & % 1+ F 72 & 12 T (GenBank accession no.
HMO067872) 3 &R 13103EHKTH 0. 3427 I /% a2 —
FLTW7,
3.1.2 73 /EESIDISE & HEE

Am-FaPS1 b MDY D FaPSD I — F 557 3/ FERC
IR L7 2 A, WO RITH LT &y
ZR Ly FaPSE L THET 270X E SN TV S
B tlusE SRR i VSR A I, Mg RS AR b R
N7z 73/ BRI OZGFNT TIIVTNDOFaPS b
WHEEZ R L. Am-FaPSI3FEC N 54 7R o v h
b 54 (E. pekinensis) & i dEWAHFEMEEZ R L7z (Fig. 1o
3.1.3 RT-PCRIC & 2 RIBH#EHT

AR AN N R 5 % Am-FaPS1 DFEBISEIZDO W TOM
REEDLI2DIC. A, microcarpa D H v A % ki 4 72 i3 T
ML, 3832 % RT-PCR % I\ TREFFAYICERIZE L 720
KEBETHOWIZRIEOPRTMIAD - & b HF LB EE



T Fau s HENOMRERBEREERDUEICES TV T TP ABR S EERIEEDFEE

OFMALZ FHE L, W3 R 2 S BB O FHEILE S
NEW LN VICHERF SN TW (Fig. 2), Yeast extract
A DB HGE A S B RACEREY O 4 Ak & i
FTHIEPHMOENT VDAY, UHE IR 2 5 M] & [k
CEEBIEIEO F A SN2, Ca’ -ionophore A 23187
M TITIEEE O FAIER O 00, WHE 6 KFH
=27 L L C24BEMICII LT & RIS E TR L
7"

3.2 MIFEEMAM-FaPSTDRBICRIFTHR2K1E
WIERERDHE
SR ZNFE TOEBRET, M]2A. microcarpallB1F
% Am-FaPS1 O3Bl % B \IEHEAL S & 5 2 LA & H»
Ehole RADINV—=TEIINTHEHRWTH %

0.02

Scoparia dulcis DT TNV R ACEWOEESKEET NV E L
T MJEINS & 2 fidy — kA e G 1A b oo M P 1% =
ERBICOVWTOREEZITRo TV D, LPLEDL,
MJIWZ X3S, dulcis® Y TRy HEASBIEELIE. Wbl
[BAEOESEEEO LA L WwIRE[DOTH LI, &
WEox% & Lz A. microcarpa Dt A 3 7V~ v A
DOFFEL [ ESRE AN ICRA LT 2 ARG
DBEIEAL] TH Y. S. dulcis DB L IZXBTREDDE
ZEZobNbd, 2O BEMESEREDOBEIEL] ITBVWTD,
T2 DIWEICHRZE L 748005 & B3 2 MR A X NS5
T DG EMET 572012, B4 70 5z B R - B
EHNDFELE T TA. microcarpa® 71 v A2 M] A4 ERH 4 %
5.Z. Am-FaPS1D3¥ %At % RT-PCRIC & » THIZ L
72 (Fig. 3)o ZD#iH. Rac/Rop GTPase. Ca’-F % v 2

T. x media (AAS19931)

E. pekinensis (ACN63187)

A. microcarpa (HM067872)

A. thaliana 1 (NM_117823)

A. thaliana 2 (AAB49290)

M. x piperita (AAK63847)

—— P. argentatum 1 (CAA57892)

P. argentatum 2 (CAA57893)

P. ginseng (AAY87903)

H. lupulus (BAB40665 )

0. sativa (BAA36276)

Fig. 1 FaPS 7 2 / BRECSIDRGHIIC L Bk, H v ORI GenBank

accession number 7R~ 7,

Control MJ
Am-FaPS1
rRNA
Yeast extrac t Ca2+-ionophore
Am-FaPS-1
rRNA
0 3 6 12 24 0 3 6 12 24
Time after treatment (h)

Fig. 2 RT-PCR IC & % Am-FaPS1 O % 38 #% tho MJ. yeast extract,
Ca”*-ionophore LI IC & 3 HIRE N Z{L, Control (& H,0 I & 3 4LIE,



A X hAY-MERE Vol.22, 2014

V. CAM, Z¥F¥F v -7057 7Y —20OMERCTLIEE
TFholz0TNOEEITBVTH, IRSDOREDEEIC
EAE LTy MRS & 5 Am-FaPS13BHHE SN S 2
RN YN O S

3.3 Am-racDyO—=>2J LM EDER
3.3.1 AmrachHuno—=>%
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Fig. 4 RT-PCRIC& % Amracl. Am-rac2 OFIREEM, MJ. yeast extract.
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In this research, we have established the microscopic system capable to measure the UVB to UVC white light extinction
spectra. The colors in UV lights can be visualized through the spectroscopic techniques. As an example of the UV sensitive
materials, alminum nanostructures, which has been considered as a new candidate of plasmonics, were evaluated by our
microscopic system. This microscope provide us with a versatile knowledge for UV functionalized nanomaterials.

Recently, the field of “plasmonics” have been the focus of intense interest as a new method to design UV functionalized
nanomaterials. In plasmonics light couples with metal free electrons in nanometric structures, exhibiting a localization
and enhancement effect. One of the fascination applications of plasmonics in UV is to help to enhance the photocatalyst
which is used for sterilization in organic solar cells. Another example is to increase the sensitivity of spectroscopic signal
in UV region especially in protein or DNA detection which is essential for bioscience. The plasmonic nanoparticles can
also be used for cosmetics e.g. sunglasses or sunscreens. The optical-electric properties of plasmonic nanostructures and
nanoparticles are often evaluated by white light extinction spectroscopy under dark field microscope. The nanoparticles can
be seen in variety of colors due to the different electric properties caused by the shape effect. However, in spite of the strong
needs, the microscopic evaluation of these small structures are limited in visible region because the standard microscope is
applicable only to the wavelength longer than 350 nm.

We have developed the spectroscopic measurement for quantitative measurements and analysis of the refractive index
from UVB to UVC region to assign colors in this wavelength range. The system has been designed for better understanding
of the relationship between the local structures and the optical properties through the microscopic technique. In this research,
we will present the analysis of plasmonic nanoparticles made of aluminum by our microscopic system, which can work best
in the wavelength range from 250 to 350 nm. Our newly established microscopic methods holds promise for the investigation
of plasmonic nanoparticles and will contribute to develop the new type of UV-sensitive materials for semiconductor industry,

biosciences, as well as cosmetics.
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Colloidal stability of emulsifier-free water-in-oil (EF-W/O) emulsions prepared by ultrasonication was examined
to evaluate the mechanism on the colloidal stabilization of water droplets dispersed in organic media. We found that
the colloidal stability of paraffin-based EF-W/O emulsions became higher with longer hydrocarbon chain of paraffin.
Furthermore, we revealed that the vegetable oil-based EF-W/O emulsions were much more stable than the paraffin-based

EF-W/O emulsions.
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Table 1 Properties of water and oils that we used in this experimet

Molecular . . ) Surface | Solubility, Solubility,
Molecular ) Density | Viscosity . . L
formula weight (gcm™) (mPas) tension | oil in water | water in oil
(gmol™) 8 (MNm™") | (molm™®) | (mol m?®)
Water H,O 18.02 | 0.99705 | 0.7973 71.96 — —
Hexane CsHi4 86.18 |0.6603 0.290 17.9 1.1x10" 3.273

Octane CeHis | 114.29 |0.7026 | 0.480 21.14 |5.8x10°| 3.703
Decane CioH» | 142.29 |0.7300 | 0.835 23.37 [3.6x10*| 2.916
1
1
2

Dodecane CioHoe 170.34 |0.7511 .257 24.91 |2.4x10° 2.709
Tetradecane | C,Hg 198.39 |0.7624 .783 26.13 |1.4x10°| 15.55
Hexadecane | CigHg, 226.45 | 0.7734 .571 27.05 |9.8x10°® 2.317

Soybean — — 0.916 43.6 27 .22 — —
Corn — — 0.912 46.3 34.8 — —
Olive — — 0.669 55.6 32 —

Hexane Decane Tetradecane

Octane v Dode\:lcl:ane v Hexac\iyecane

Right after
preparation

4 h
12 h

24 h

Fig. 1 Paraffin-based EF-W/0 emulsions prepared with an ultrasonic cleaner.
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Fig. 2 Time course changes in transmittance at 700 nm ® % g
(T@700nm) of EF-W/0 emulsions. (O) Water/hexane, (@)
water/octane, ((]) water/decane, () water/dodecane, (2) Fig. 3 Transmittance at 700nm of EF-W/0 emulsions
water/tetradecane and (A) water/hexadecane emulsions. measured at 6h (T@6h) after preparation.
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Fig.4 Transmittance at 700nm of EF-W/0O emulsions
measured at 6h (T@6h) after preparation plotted as a
function of density difference (p,— p) of alkane.
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Fig.5 Transmittance at 700 nm of EF-W/0O emulsions

measured at 6h (T@6h) after preparation plotted as a
function of viscosity of alkane.
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Fig.6 Transmittance at 700nm of EF-W/0 emulsions
measured at 6h (T@6h) after preparation plotted as a
function of droplet diameter.
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Fig.8 Time course changes in transmittance at 700 nm

(T@700nm) of EF-W/0 emulsions. (O) Water/hexane, (@)
water/octane, ([(]) water/decane, (H) water/dodecane, (&)

water/tetradecane and (A ) water/hexadecane, (V') water/
soybean oil, (W) water/com oil and (<>) water/olive oil emulsions.
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Fig.7 Vegetable oil-based EF-W/0O emulsions prepared
with an ultrasonic cleaner.
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Fig.9 Transmittance at 700 nm of EF-W/0 emulsions
measured at 6h (T@6h) after preparation.
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Human hair is mainly composed of cysteine-rich proteins such as keratin and keratin-associated proteins (KAPs). When
a keratin solution was incubated with 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (EDC), the zero-length
cross linker between amino and carboxyl groups, the solution changed to opaque white/light beige color gel in appearance.
The gel was formed according to the EDC and protein concentrations. Electrophoresis showed that the cross-linked proteins
were free of KAPs and composed of keratin only. Thus, the gel was named “keratin gel”. The keratin gel could both retain
various proteins and release some of them. Ovalbumin (MW=45 kDa; pl=5.2) incorporated into EDC/keratin gel was
continuously released for 24 h. This time-release was suppressed when the incorporated gel was treated with oxidative
treatment such as H20:, while the release was slightly increased after reductive treatment of the gel. The keratin gels will be
available for the controlled-release of macromolecules corresponding to oxidation-reduction environment.
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response type smart material
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BoTV v FEFEEZY V87 FICRAE, 100mM EDC %
ATTFMELZ: PV SN h o725 D% 0.5 XPBSIC
X PEEFE. 0.5 xPBSEMA37TCTFCilEfflL T %% ~
N7 G L 45 % Bradford i & BAIKEN TOHT L 720

REBICERIT—-MIBEELTOTr ZF 5L DORIH

3. & B
3.1 EDCi;?—;f“’b*"f)b@ﬁiﬁSic:Erié%%E
EDCIZ BT T I JHEANVERF IV

DR /\7”% FREEZED . BIEDIZRIE TARRILEDC
EEBITAKEICEVBREDNTE D, ZOOAEKESED
1%%75“33???‘% %o EDCIE % v /87 M oOMEAEH %R
RLEOIZEHENTWD, FI5F v EAEHOBRICE T
NTVLHMETATAY I THILITAI VPRI NVE= Y
HREOHNEK Y VN EEDCICL N EET A & %
L Tws ',

Wb L7-E5 5 v 87w (10mg/ml) |
100mM F CEDCEE 2 2 TIMA 7z 37C. 304 F'EM'
UVFaR—=Ya VRIS RN SE LA 0-
5mM EDCIZBWTIZ S v 87 BEHROBMEEBICHET
T5HZENBEINA, 20mM UL EDEDCHERE Tk
ERAE DS ’TMkO) TEADTEE I, RSB LT
LETFETIC SR TWwz (FiglA). o7
—-10mM EDC Job\“c TR DI S BEIZ R E AW
BAFEA L TwDH I b, HVRARICHZOND T TO
TNEBo TRV EATRENTZ, TNH DR, B
5 X7 BIZEDCIT & ) 3G A: U7 IV EER A TE R §

A EDC (mM)

0 1 3 5 7

muom )

10 20 40 60 80 100

B EDC(mM)0 1 3 5 7 10 20 40 60 80 100
(kDa) g6 p
45 P> ] Keratin
30>
20 >
14> } KAPs

Fig. 1 7 5F> 5 IVHKICH TS EDC DRE
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52 EDIRENTz, FIEW R Y LN BT TV
LIC X D AERHTHBE~RR—V 2tz B LTz,
FRLZEHZ1/100Ar —VTB I v, Wi by
Yy H % b)Y v /SDS-PAGE T4 L 72 (Fig.1B)o
BEY BB E SRS (>90kDa), 775~
(40 — 65kDa). 7 I F V¥ & ¥ v 87 F (KAPs; 6 —
20kDa) 2SR E N T Wiz, 1 mM EDCORRMIC LD
rGFUNYEFBA L. AY v F 2T VO R L
Pl INDH I 00, BESTRESPER S NI LS
RENTzo EDCIEENIOmMM EE R B E 7FF .
B TRy BES TR O Y R B33
BIHE LTV, O L, BB EHIHER, 2%
YXRVITTNVIZTOHALBVSCHLWVWETOREST-E %5 T
Wb EDNRBEI NS, —H KT ESY VN2 ED
KAPs 3 100mM EDC DN T TOHRAFL TVDH 2 &
MH, BEAETBINGEWI EAURSI N, T DGR,
EDCHEDER Y VX0 Er NV r S F v 2 FWGE L
TWABLD, FSF VA VERRZ EIZLTZ.

3.2 EDCHEFMTIVEZROREMEE

EDC/ 7 SF v K VOIS ¥ 78 7 EIREIMAT L C
Wize THEEESY VT EBEROT Y M D WITREY
MICX D EHLZ, 22Tk, 5mM EDCRMIEIC BT
B 5 F VBB WT, B, . pHO
2% BN TRz (Table 1) MLFHRFEATITCICHB VT,
60U EDA v FaxX=va YT UVBERR SN,
D7D, 605 M OLIKEH CTHIEZ LRIz E 25,
BCUTTIRTIVERIZR Sz whs, 40 -50C Tidr
VI ABIEZE S N, 50CIZBWTIE, 300 UANTY 7
WAL TWiz, RIBEHRDOpHDMEEZRRI-L 25,

Table 1 BERGN T IF TV HKRICE A 272

Factors and conditions Gel formation

Time (min) 30
60

920

120

Temperature (°C) 25
30
35
40
45
50

pH 6
7
8
9

o, formed X, not formed

O O O X

O O O X X X

X X X O

PHA6 DEEDRIZT VAR L T\Wizo 75 F v O%E
M type 1724.8 =6, type IA5.9-7.8THHZ &0 b,
FEMCEVEH T TREEEIHE D S MELR T
EREZBNA,

3.3 AUNTBEDOTIFoFINAORFERE

TIFVTNAND Y NI E ORI RS 7
&, phosphorylase b (97kDa), bovine serum albumin
(66kDa), ovalbumin (45kDa), carbonic anhydrase
(30kDa), trypsin inhibitor (20kDa), o-lactalbumin(14kDa)
Wolkby NI H 7TV (LMW-ST) % vz,

7T F I VORBIIINR Y 82 B O X ) #i
ENbzD, TZTREEZY VX 7EDL/10BED Y ~
NI A7 7 E100mM EDCE2 Mz, 37C. 6045l
BLTTIVEERL 720 TR L 727 VI HAC PR L 7214,
37C. 0.5 XPBSEMHIZA v F o= 3 v LT2A4RMF
TORMAEZ 17> 72 (Fig.2A)o 2HH CHWE TR
Wy R EIZA SN GDS, 3D bR 2 iU
MM T E 720 4B BICBWTIE, MRS V828
DKI30% DBHEFICEIRE N —H. 7 TV EIMZ
THWrIF ooz E AL’ O N0 72,

WIS, MBI & iz 7 v 3 B DR S % BAIKEIT

~X7-%L Z A, bovine serum albumin, ovalbumin, carbonic

0.5
= *E)\
204 [ @ LMW-STHA 9.
=
5 03
e
&
= 02 /./.
b
]
= 0.1
&
0 WV a—
0 5 10 15 20 25
Time (h)
B LMW-ST 2 5 8 24h
M.W.
(kDa)

Phosphorylase b 97»
Albumin 66>
Ovalbumin 45»

Carbonic 39p
anhydrase

Trypsin inhibitor 20>
a-Lactalbumin 14»

Fig.2 T#IF>TFUDP5DELINTEDRE



anhydrase 13 &2, trypsin inhibitor (& IZMRHAST
& 720 — J5. phosphorylase b & o-lactalbumin iZ 24 K [
BONBETICORIBCTE R o722 00, ARSI
HRENBWZ EDHL N E R -7 (Fig.2B)o

ORI EN T TIVERELTWS 6HEHO Y v 37 ]
D5 T, HBE. YATA VEREE Table 2105877, 2
DAY TIVEKRE S 7 TVICEEY 37 FBWEINZ T2
S CEDCAMLPE L 72 & & A, trypsin inhibitor (& &2 |
WOT 05 MOy VNI EHONY FIZIZwEae 52 0w
72O SIIE LTV R VW EHIRENT, Ih
DRI T I F N0y X7 HOBIIE 5
P L TOWEDOTIE W ERHLNE o2
7oy CEHR R EMIREEY B S b TEREMICBL T
SN vodactalbumin 237 5 F ¥ DR TSN &2
SET L2 EAPTEDH, BIBZHELTLELRD L,

3.4 BEx-BtALEIrHERIENEZDZE

BRI IFUHTORMELT, YVATA V24 EA
TBY, IO lELNE -SS-HBEIEZOENRE DL
GRPISEMIEIEY MTREARELEEZ HNTVS, EICH
GAET TSNS VXV B3V AT A4 v ORET
HbHEEZOND, T Ty 5 IF VX V8= i T
ZHENTVBRITCHIOF F 7)) T — )Vl & BRILH) iR
bARFEZ W TRBL L 7215, BB E T -7z 2hHD
ML, WHR L NIVIZBWTEEE 5.2 %) > 720 100mM
FF 7)) A= IVERTUH A L7 5 F 7 VIR v
AT, B EOHIMA A SN S 0Ix LT, bk
FCUH L7275 F v VI RO 2R R 5N
7oo U0 L ALEAS VI 2 DL, RAKREIZBW
THYRBZENTE T,

4. £ %

EBEROEWRGDr 5 F VMR 5 v 7 HohiE
TATAYMIGEINTBY, TAIV, EXVF U
EERUL FoFUryEERIIACEA L. EE10nm O
RPN RN T 4T A Y Fehb, FAlzbid, EHEHD
FAIVHEINVEZVEEDCIZE VG EINB Z L2
Bl LTws ', I F R ETHEET 4T A Y b
D51 MAHEAE A OINALZ GRS AR % Y — IV TH
HIERRLTWD, EDCidas—7 v &Ens1its s
DIZHFHEINTBY, COFETHERLZaS—F V7
VOEREATEEE WV EAMShTWD Y AR B
WT, BEF 5F VIZEDCICE W B SR T VLT %
ZENHLNE o, BEMBONWEIL. FIF T4
FRAYINSRAEIZTT 4 TYNNRT N v 7 R EE
NLHKAPs# M LTREMCEN L, 2074 7)) VEE
BT B, THOXZTT7 4T IVIE, MEBEEAKICEYE

REBICERIT—-MIBEELTOTr ZF 5L DORIH

Table 2 #HA&Z L /INVEOME EMHM4

Protein M.W. pl Release from
(kDa) EDC-gel
Phosphorylase b 97 6.8 X
Albumin 66 5.6 (@)
Ovalbumin 45 5.2 (@)
hydrase w 64 ©
Trypsin inhibitor 20 4.6 A/ x
a-Lactalbumin 14 4.8 X

13)

BRI LCav Ty 7 AFMEIEY BiFTws 7, L
L%aA5, 79F 2 KAPs MO EDC-HARITER S
o7z (Fig.1)o

Bzblid, e FEEPOFEOREVY X7 oM
B UEKEE) & ZoBRICETITRTWErSF v oHE
EHEEFRSETT 4 VAR E T HHM A MAICHREL
TExTw2 ", COT 4N AFEAR— T 2 B OR
BRI ANVATHDED, F4 7)) a—VlR EDRICH
DOMFZ LY, BEI 7 4 VAIZELT 5, FEWH T 1
VAT RFEM S S X DEALKI TR 5 & JTEOAEH
BT ANVAITRD, wIt - BALIREIZEY. 7 4 Vv 2D
MFEEDFAFI v ZICEMEPELTVwAEZ EZRIBLT
Who AEH - PEH - AREHOZIE Y Ry 2 L
MURETH D, 2F D, it BIbL v -REREBICE
WCTIF UV TANDBIOEOEMNTHL 7 7F V138
BISEME b8 YNy HTH L EhRshi ",

EETrSTFRIHNI%BLDYATA YV EEHR, VAT
4 FAREAICX D EREZ R L, BN 2SR Gbe T,
EEZO L r AN LTS, —J. KAPs®
VATFA VEREIZ20%LUELDH D, WEMOY AN T 4
FiEEZFHTIUE, HiLwy A4 77 VoS RET
HorElEbhb, EDC-7IFF Iz icHls L OB
LRI TR 2 &, FIVRICE ALY V37 Bofihe
WEALT 720, rIF 4y NI —2 OHHBEIZEA
5L EARENT (Fig3)e 2O EE. FIF V7NV
BEDCIZ X VB ENTHF VIR LA ICBWTY,
LB L ORICIRE TR 2L T 2 BBIID BRI O A < —
MARTH D EDIRENT. 512, ODfLFZEAEH %
HLEWEHETTOTrVORK. @7 7F Y BMTidi <,
KAPs % G A7 99 v VoI, @8 E S+ 21b X
. REL EOPER D55 VESHETE LS LD
TR, DWREMEAR S 7z,

LM HARNIMA DS L BT 2IC0EDbS
T SRR E T ARERORAEIIIM SN TR, B
2131 H150 -300mg & SN, TOEHEDT0-80% i
YR TH D, BRFAMICHAESN LIPS 73
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Fig. 3 Bt/ BEXH 2 /INVERBICEZ 3FE

E BRI R TE MR ERES & Sl z & AT
WHEFTZ b, LA LAaA 5, MR ¥/ 5ok &
L7 LI, BRI RAem, RFmE, IR &1
BOTENRTV L, FIZ, RAHROTBEMEZ T L T
{LhEdh - B R S TE 5 X9 1%L, b
I2& o TR LA - RUEKRERE %5,

B

ARBFZEICTHRTEE X LR HEAa A X by —
WFFEIRIL N PREH L BT 97 T720 ARBFZEDZEITIC
H720 . FEBIEE OPES S AZE SBFLE L T T
¥
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Advanced glycation end-products (AGEs), were known as major hydrolysate of glycated collagen. Subsequently, AGEs
was also detected in human serum, and its level in patients with diabetes was found to be higher than in normal subjects.
Furthermore, it is known that AGEs-collagen induces apoptosis in fibroblasts through activation of reactive oxygen species
and MAP kinases. Therefore, treatment with AGEs inhibitors may be a potential strategy for the prevention of clinical
diabetic complications and skin aging. In the present study, we investigated the inhibitory effect of Syakuyaku extract and
compounds contained in Syakuyaku on Nm-(carboxymethyl) arginine (CMA) formation to discover the candidate agents for
the new AGEs inhibitor. As a result, Syakuyaku extract and pentagalloylglucose isolated from Syakuyaku extract showed
significant inhibitory effect on CML and CMA formation during incubation of collagen with ribose, thus Syakuyaku and
pentagalloylglucose may be candidate agents for the new AGESs inhibitors.

1. #&

P 13 EHEHERER I TR A R 2 [TRRRE I R
OBRFEMNFE TR >TBEY. T CTITHBIIRELIEH 2
KT 5RBAEWRe~r a7 7 — Y OWEMHALHEEN 2 4
?é?t?ﬁyﬁﬁﬁﬁﬁﬁﬁﬁfﬁﬂé%%%ﬁbfé
7277

SHITEE, OO —BE LT, BRHEGHHESSD)
WRAEALIE, FZE &A% & DAL B O FERE R AR 1B 5.
9~ 5% advanced glycation end-products (AGEs) o4k %
RS 2 RIMULEM DL Z TR o T b, AGEs & idi&
T L ¥ R BOIEFFEN LU TH B A A 7 — NG
W&o THELZEMEED OB THY, DAL F5—F
POBE 7V a =2 D@L ¥ VX7 DT I ) 3k
BB LTCT7~ RYEMY 2T 2RI RIS E. 7 R
ST SERAL. K. e, BB 7 & o RS % #% T AGEs
W RN BT 2L 5 % %, BT, 4l
AGEsHEBEMARPMONTBY, ZOHTH, ey voX
7 CHECY % E%5 AGEsHE#EIACTH 5 N~ (carboxymethyl)
lysine (CML) (& HBRIE A BRAE O35 22 SR A7 <2 Bh IR A A L3
DALY, MiHIEOME~ 707 7 — U7 &ETH ER
FTHIEDPMORTVS o T 5= VIR
A $ 5 AGEs & L TIEN’- (carboxymethyl) arginine
(CMA) 2HIHRTWA Y, $512, a5 — 7 Y ITAERT
% AGEs LJRREE OBIFIZOWT D, Bex SRR S h

il

Identification of compounds inhibiting
AGEs formation in Syakuyaku

Yukio Fujiwara

Department of Cell Pathology, Graduate
School of Medical Sciences, Kumamoto
University

THY., Flzid, AGEsIba 5 —7 Y B2 BT 253
WO T7 R —v A% FET LI THERZHEL, 2
OBE R EHBEO RO —>Ths L E1 5T,
¥, 35— O AGEs bIE. RRIHETHr5F 7
P4 b (L) DR T T — 7 ANOEHEREE T
KB EHD. HERABRE O ORIEIZIE T S —
52 D AGESEA G LTwa = EARE S hTns .

95— UE OB B TR S ek
SN, EFEOT0%LULEEZBERT ALY VX2 THY, 2
DT — Y DRI B S Sh 2 2 L IO D
PR T WS, Ll 25 —4 Y2 AGEs T 5 &,
AGEs2 5 — 747 ~ 12X A RAGE (receptor for AGE) %4
L 7zsignaling 12 & ) #HESEHIR O 7 R + — ¥ 2 235] &2
zan® ZomE, oY 0T Lo 72 L
PHET B L EZ SN TV,

T AT LTI B i s —
5y F4T & LTAGEsICHEH Ly 2E3 [43% | o AGEs
LV Mt B & U128 £ B AGEs A i FiL
LW DORFE R 4T 5 720

2. £ B&
2.1 HEYTN
ARWEZE TR 72 RS F 203, & HA 38 % MeOH
T2AMEHIER T2 L TMB L2, 7. ABILEaWix
M (A | LR O b7 T T 4 — T HEE - SR
L7zbDx W,

2.2 AGEs#pkpEEHER

JUER—=Z2 30mM) £¥5F > Cmg/ml) dLIE I
Mas—4 Y (1.5mg/ml) DRGHERZ37CT7 HMA
VFaR=1F5HZ LT, AGEsTH 5 CML & CMA 734
35 S T IZ. DMSO T L 723 B » 7 v 23
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L. CMLAEKB X OFCMA &K IR 4 2 HEEH %2, Bt
CML ¥k 7 & U2 HL CMA Bk % F v 72 ELISA {12 TEE
i 726

2.3 ELISA

ELISAIZ £ 5 CML B X ' CMA & & @ §F1ffi 1Z. Nagai
LOHEIEL T2 ) R—2 - ¥5F VAT
(10pg/ml) 296X 7L —hMiZa—54 7 L. 0.06%
Tween 20 % 5 £+ PBS (washing buffer) T 3 Al ¥ & %,
05%EFF iz T7ay ¥V 7 &iTol, Hwel#
washing buffer (2 TP L. PLCMLPLED L < 1I3PHiCMA
Pk 2 mmg, 1EEA Y F 2= kL7, Swell®
washing buffer |2 Ty %, HRPAZ#Pi~ 7 2 IgGHLRIC
TIREMA Y F 2= 1 L, &EICOPDIZTHRAILHE,
1 MAREE LS C RS % 521k L 720 45 well ®450nm 12 B 1) %
W % micro-ELISA plate reader 12 & 0 #Hll%E L 720

2.4 RHEFHIIOIRTEE

b bR SRS, JCRBMINAS Y 7 X D EA L7
b b B SRR (4.0 X 107 cell/well) % 5 R <
BRI, T a 5 —F Uil iz, BEF v N —
NTHETLIET, 1 Mas—r = b))y 7 ZICHHE
FHLZ U L2 2HBICEBE L2 M) v 7 AR
FroN—XDFEEL, SHERET LI LT, IEFITI
T Ah~ M) v 2 ARSI,

2.5 JIXA>TOvME

YIAY 70y MIXDMAPFF—EOiEEILORFE
flild, hECOREHIELTH 72" 37CTT7 BIEA
YFANR—PMLAKMEI T - (TR =7 U8
W VA—A—-TRag—7 UEm. RIMEEWZHImL
TVAR—A - ITRaT—7r %) 12T, SRRl L 72
b N B HHESE MG & WX L. lysis buffer % H v CTHIE
RS, BRKEICIE. 100%K) 72U 0TI F
TV E W, F 7. 1Pk iZ. Rabbit monoclonal
anti-Phospho-p 38 antibody, Rabbit polyclonal anti-
Phospho- (JNK1+JNK2) antibody, Mouse monoclonal
anti- # -actin antibody % f\»T47- 72,

2.6 wmEERBtEERe

JICT7THMA v Fax— LK T -7 ViR
(1IR3 —=7 Vi, VA=A - 18 a5 —7 Vi,
KIACEWEZRMUI) R =2 - 1B 5—7 ViEH) 12
THIF L7z e P EEGRMEFMIEEZ 4% /8T RV AT VT
FIZTREER. 78T 74 YICTE L7z, fitnWT, 2857
1 VYR BRI, S X D PLCML LR, HLCMA L
{38 X U'Rabbit polyclonal anti-cleaved caspase-3 antibody

7 gt 2 47 5 72,
3. % R

3.1 AEIXXBIUCAEMEESDAGEs £KEE
1A

A D AGEs 4 B BLENEH % §Eli 3~ % 72012, AFED
MeOHMIN = F 22 FH L, F31F. 37— VIR
B A% B AGEs T 5 CMA WX 5 FHEEH % 3
L720 ZOfE%, Fig 1AITRT X 9 12 MeOH AN = & A
IECMA DA Z B REICHHI L7z 720 MeOHHlIE = F
A % Diaion HP-20 41 5 22 T4 L 721 53 % F v T 3R
o282 A, 50% MeOH i il 4312 @ A 93 7
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Fig.1 Inhibitory effect of Syakuyaku (SY) on CMA formation.

Gelatin and ribose were incubated with 50ug/ml
Syakuyaku (SY) extract (A), 50ug/ml fractions isolated by
Diaion HP-20 column (B) and 10ug/ml fractions isolated
from 50%MeOH eluted fraction by Wako gel column (C) in
phosphate buffer for 7 days followed by determination of
CMA by noncompetitive ELISA as described under Material
and Methods. Data are presented as the mean®=SD. *,
P<0.01 versus control.
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CMA FLEMEH 25380 517z (Fig.1B)o v T, FHLERD R
DR HN7250% MeOH & 1l 43 % Wako gel 7 7 & % H
WA L, 5N 4205 OREMEH 235 L7 &
Z %, Fraction 17 & UNIZ Fraction 3 (2 8% 7 CMA B %
TERDRD 517z (Fig1Co WZIZ, TNHT T2 T3
NAEMEAREARE TN TVWD 2 EATRB SN,

3.2 AEMEBEDHSDILEYDERE
FigICTH Z 2CMAE KB EEH RO 57z
fraction 1 B & Ufraction 3 Z {7 au~ h 757 4 — (¥
DHFNA S L, YA VAT A, HPLC) 12X D
ST EEREBLAAT 7 o 720 Wil L 72 L& W 2 B S 3 (NMR)
BILOEERDHI LY WG 217% 5722 2 A, Fig.2
WA & R 9L & ¥ (Methylgallate, Galloylpaeoniflorin,
Trigalloylglucose, Tetragalloylglucose, Pentagalloylglucose)
A L7z,
3.3 AEARIELEMDAGEs ERHEEIER
AGEs 1 % [ 2 A3 OEEAR K Z FE 3 5 BT,
I3, VR—REETF L (WEHIT—7 V) 2w

Methylgallate

Trigalloylglucose

AGEs A B HE BRI T, Bk L 72L& o HEEH 2
Bl L 720 ZORER, TRTOILAEMICAHE R CMA DL
B EEH RS S, GPZKRL, 7 XToLEaWIic
CML O LR EEH AT b7z (Fig.3A) Wiz, UK
— AL IMas—4 &7z AGEs A0 R ERRICT
FARICEHI 2 4T > 720 €O, TRTOMLEWICHES
CMA @ R FEE 25388 5 1. TRGG, TEGG, PGG 12
A E 7R CML O A K EEH 25580 17z (Fig.3B). F 72,
INHALEWIECML L D CMA D AR % & 0 i@ < #iil
TLIENELNE R ST (Fig.3)o

3.4 HMFHMRO=RTHEEEZR/-AGESHEF
RzH I 2A5EEREEHOFMORE

IO Y (2, FRHIAFAES 2 MIaD 2 7 — 7 v
EGlois 2L TR TV 2, W%, EHEaT—7 >
< MUy 7 ANTRMETE T B L A A
Mag—7 Y25k 5I&H0 L2 ETHNDSH 25
BEPMEE 2T L. < 8 v 7 ZONEHBIEE S5 705,
AGEsfba g =47 v < bV v 7 AHTIE, 2O
T3 %, 22 C. CMAEKHERHORD S N7z

Galloylpaeoniflorin

Tetragalloylglucose

Pentagalloylglucose

Fig.2 Chemical structure of compounds isolated from fractions possessing inhibitory effect on CMA formation.
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Pentagalloylglucose (PGG) ZiRkInL 725 —7 v & fw
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Fig.3 Inhibitory effect of compounds isolated from

Syakuyaku on AGEs formation.

Gelatin and ribose were incubated with indicated
concentration of compounds (GP; Galloylpaeoniflorin, MG;
Methylgallate, TRGG; Trigalloylglucose, TEGG;
Tetragalloylglucose, PGG; Pentagalloylglucose) in phosphate
buffer for 7 days followed by determination of CMA and CML
by noncompetitive ELISA as described under Material and
Methods (A). Type-l collagen and ribose were incubated with
indicated concentration of compounds (GP;
Galloylpaeoniflorin, MG; Methylgallate, TRGG;
Trigalloylglucose, TEGG; Tetragalloylglucose, PGG;
Pentagalloylglucose) in phosphate buffer for 7 days followed
by determination of CMA by noncompetitive ELISA as
described under Material and Methods (B). Data are
presented as the mean *+ SD. *, P<0.01; **, P<0.005; *,
P<0.05; ¥, P<0.01 versus control.
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Fig.4 Effect of PGG on contraction of collagen matrix.
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Fig.5 Effect of PGG on CMA Accumulation and Cell Viability in Collagen Matrix.
CMA accumulation (A). HE staining of Fibroblast (B). Caspase-3 activation (C).
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We reported encapsulation of synthetic perfumes (eugenol and d-limonene) into cylindrical nanospace of organic
nanotubes, so called “ONTs”. ONTs are self-assembled from tube forming glycolipids, their hydrophobized analogues,
and these mixtures. As results, we prepared ONTs with both —COOH, —~COOMe, and hydrophobic carbobenzoxy groups
localized on cylindrical nanochannels. The ONTs are able to capture the perfumes in their hollow cylinders by capillary
force upon addition of ethanolic perfume solutions. The ONT having inner surface covered with —COOH or with ~-COOMe
exhibited high encapsulation efficiency for eugenol. On the other hand, the ONT showed moderate encapsulation efficacy
for limonene. These results indicated the efficiency should be relevant to hydrogen bond formation between —OH groups
of eugenol and oxygen atoms of the ~—COOMe on inner surface. The release of eugenol from the ONT was accelerated by
hydrophilic inner surface of the nanochannels and also by high humidity of atmosphere, indicating suitable for functional
release of perfumes. All these results showed that ONTs with optimized inner surface are promising nanocapsules for

cosmetic applications.
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Cosmetic application of sustained-release
nanotubes capsules via surface control

Mitsutoshi Masuda

Morphofunctional Nanosystem Group,
Nanosystem Research Institute (NRI),
National Institute of Advanced Industrial
Science and Technology (AIST)
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In this study, we demonstrated that the adsorbed film of hexadecyltrimethylammonium bromide (CTAB) shows a novel
first-order phase transition between expanded and condensed films at the oil-water interface by using interfacial tensiometry
and ellipsometry. The analysis of obtained experimental data indicated that the penetration of alkane molecules into the
CTAB adsorbed film realized the condensed film formation of cationic surfactant due to the enhancement of dispersion
interaction of hydrophobic chains without increasing electric repulsion between hydrophilic groups. Furthermore, it was
also revealed that the condensed film formation was accompanied with the strong preferential adsorption of longer chain
alkanes if the oil phase was composed of the mixture of alkanes. We extended these findings to control the stability of the
oil-in-water (O/W) emulsions and found that the volume of the O/W emulsion was reduced to about 1/4 at the temperature
very close to the expanded-condensed phase transition point, indicating that the condensed film formation remarkably

unstabilized the O/W emulsions.
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Colloidal particles can be irreversibly adsorbed at fluid interfaces, such as oil-water and air-water interfaces. The particle
adsorption leads to stabilization of dispersed systems of two immiscible fluids and particle-stabilized, that is, Pickering-type
emulsions and foams can be prepared. These materials show some unique properties as a result of adsorption of the particles
at the fluid interface. One of the striking phenomena is that liquid drops can be dispersed in air with the liquid-air surfaces
coated by liquid-repellent particles. When the liquid is water, a water-in-air material, named dry water, is produced by
aerating water in the presence of extremely hydrophobic silica particles. The dry water is a free-flowing powder which can
contain significant quantities of water as micron-sized drops. A powdered oil-in-water (o/w) emulsion, that is, oil-in-water-
in-air (o/w/a) material is a dispersed system in which the continuous phase of a particle-stabilized o/w emulsion is dispersed
in air by encapsulating the water globules with hydrophobic particles. During their preparation, oil droplets in water globules
are forced to move due to high-shear mixing, leading to creaming of the oil droplets and possible wetting of the oil droplets
on the hydrophobic particles which induces destabilization. In order to prepare powdered o/w emulsions efficiently, the
extent of creaming of the oil droplets has to be suppressed. We describe how to achieve this by mixing two oils of different
density and prepare powdered o/w emulsions from oil mixtures exhibiting a decreasing density difference with water. As the
extent of creaming is reduced, enhanced stabilization of the powdered emulsions occurs. By applying the strategy used to
stabilize the powdered o/w emulsions, a powdered aqueous foam, that is, air-in-water-in-air (a/w/a) material can be prepared.
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Figure 1 Dispersed systems prepared from fluid mixtures
and colloidal particles. For oil-water mixtures (upper),
emulsion drops of oil in water or water in oil are stabilized
with hydrophilic or hydrophobic particles respectively. For
air-water mixtures (lower), air-in-water foams or water-in-air
powders can be likewise stabilized, as demonstrated here.
The particle wettability is described by the contact angle
0 the particle makes with the interface, measured through
water. Reprinted from Ref. 4.
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Figure 2 (a) Digital photograph of dry water. (b) Optical micrograph of

dry water. Reprinted from Ref. 4.

Figure 3 Preparation of oil-in-water-in-air materials. An oil-in-water emulsion stabilized by
partially hydrophobic particles (blue) can be aerated by mixing with very hydrophobic
particles (red). Oil-in-water-in-air materials consist of oil drops dispersed in water globules
themselves dispersed in air, with very hydrophobic particles adsorbing at the air-water
surfaces. Excess particles that are not adsorbed retain their powdery nature. Reprinted

from Ref. 8.
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Figure 4 Density difference between water and oil mixtures
(Ap) as a function of volume percent of silicone oil in mixtures
with dodecane measured at 25°C. Reprinted from Ref. 10.
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Figure 5 Dependence of average diameter (filled points)
and average C.V. (open points) for oil droplets in o/w
emulsions on Ap. Reprinted from Ref. 10.
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o/w emulsions versus Ap . Reprinted from Ref. 10.
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Figure 7 Optical micrographs of powdered o/w emulsions prepared using oil mixtures of
different density. (a) Powdered o/w emulsion as is with Ap= 0.033g cm™. (b) — (f) Powdered
o/w emulsions dispersed in dodecane for Ap= (b) 0.248, (c) 0.194, (d) 0.143, (e) 0.089
and (f) 0.033g cm™. Scale bar refers to 500 um on each. Reprinted from Ref. 10.

Figure 8 Dependence of average diameter (filled points) and average C.V.
(open points) for oil droplets in water globules in powdered o/w emulsions on
Ap. The dotted line represents the average oil droplet diameter in precursor
o/w emulsions. Reprinted from Ref. 10.
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Figure 9 Digital photographs of powdered o/w emulsions prepared using o/w emulsions with Ap= (a) 0.248
and (b) 0.033 g cm 2, which were piled on a cylindrical base showing different angles of repose.
Diameter of cylindrical base is 45 mm. (c) Angle of repose of powdered emulsions as a function of Ap.
The dotted line shows the angle of repose for dry water (no oil). Reprinted from Ref. 10.

Figure 10 Optical micrographs of a/w/a materials prepared using agueous foams with different water
phase viscosity: Wi sion / Wt% = (a) O, (b) 8.0. Scale bar refers to 500 um on each.

BEL., KAl oG4 5 ICBUKEIR - cE bz
Kig (J8) FHEH—2RI L, [EHEET L ERT
MEIND, RIFFETIE, WEERE, 225/ KERITH L
TIEWAEEDIFFITHIKN 2 ) AT (HDK N20 > Y
) REMNT A X KHOKE RS &, B
DOXRIBOBEEEOWHI TS L12L ) a/w/amd ko
bz ATz

BICBUKINZ: > ) HRT- (HDK N20) Zhn2. Bk 7z

) ART (HDK HI18) & & dITHiH - BALAE T A,
K474 —5— Lk BRIROMEIBK Sz &
OBEIROWE M (KFH ) IChises & HE um
FLEE DK I BT im BRFE O R & b 2 Wik hs@ise
ENLZENDL, TNSOBRERWE L a/ w/aniih O3
W —TF—Nh) ThbIEIREEINT (Fig 10), F7-.
A DO KEEE DI GRANZEINS %5 HDK N20 ) & O
FE W 1000 son DI 1R, a/w/a 2 BCRN O K TH D&,



HWORIZHEM L7z L2255 Ty a/w/aZiiRizBnTd
A O (KiE) OBBMEE OIS, ZEfbodk
EMHTTHHZ EHURB I, EREIO—HMEHIVR S
nrz.

&!n

¥
PAEMEIEAN T Z X b o Y — iR R E o TR X
D AFEO—EDOWNED, 7 A ) IMLFEZDFEREITHE
WINF LA GIHXERLI) . THRIWA7Z&E L2
2L DB L 5,

(51ACHER)

1) B. P. Binks, T. S. Horozov, in Colloidal Particles
at Liquid Interfaces, Eds: B. P. Binks, T. S. Horozov,
Cambridge University Press, Cambridge, U.K. 2006,
Ch. 1.

2) M R T & BRI SBCR O R,
LFH1 x> 10,9-14 (2010).

3) HE R:FIA4)Fy /) Fy RYe—7VOREE),
MR FEET VY a v BXO7 +— 24 (B2 ks
BiAE), THHbERE (2012).

4) Binks, B. P., Murakami, R.: “Phase inversion of
particle-stabilized materials from foams to dry water,
Nature Materials 11, 865-869, 2006.

INGZ—II 3> BLVINTE—T+ —LDOREIERDAZEA

5) Binks, B. P, Duncumb, B., Murakami, R.: Effects of
pH and salt concentration on materials derived from
air-water-silica particles, Langmuir 23, 9143-9146,
2007 .

6) Murakami, R., Bismarck, A.: Particle-stabilized
materials: dry oils and (polymerized) non-aqueous
foams. Advanced Functional Materials 20, 732-737,
2010.

7) HAEE, B EM, TINE—S: W/ PHEZ AT
A3 F—BAH ORI L FOH M, #HE, 42, 313-
318, 2008.

8) Murakami, R, Moriyama, H., Yamamoto, M. Binks,
B. P., Rocher, A.: Particlestabilization of oil-in-water-in-
air materials: powdered emulsions, Advanced Materials,
24, 767-771, 2012.

9) Binks, B. P, Lumsdon, S. O.: Effects of oil type and
aqueous phase composition on oil-water mixtures
containing particles of intermediate hydrophobicity,
Phys. Chem. Chem. Phys., 2, 2959-2967, 2000.

10) Murakami, R, Moriyama, H., Noguchi, T.Yamamoto,
M. Binks, B. P.: Effects of the density difference
between water and oil on stabilization of powdered oil-
in-water emulsions, Langmuir, 30, 496-500, 2014



BRICETEY By 2 AT NA- 2 O R AT 7 7 350k O B3

B FNEYNE S e s R R e

=
=

Al

In this study, a redox nanoparticle (RNP), which is consist of polymeric micelle containing nitroxide radicals, was
developed as nano-sized ROS scavenger for treatment of ultraviolet (UV)-induced skin damage. When RNP was applied
to the skin by iontophoresis, UV-induced damage and melanin production in the skin were prevented. In addition, a redox
injectable hydrogel (RIG) with prolonged drug retention time in the skin was developed for enhancing the ROS scavenging
efficacy, using a redox polyion complex flower micelle containing nitroxide radicals. Both RNP and RIG are anticipated as
high performance ROS scavengers for treatment of UV-induced skin damage.
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Semaphorin 3A (Sema3A) is originally found the nerve guidance molecule. Sema3A can induce growth cone collapse
and axon repulsion through interaction with a neuropilin-1/plexin-A receptor complex. In AD patients, Sema3A expression
is decreased in epidermis that allows higher skin innervation. In addition to the role of nerve guidance, recent studies indicate
sema3A as the immunomodulator in several immune reactions.

In this study, we found the novel role of sema3A in trichoimmunology via mast cell stimulation. We established B6-
Tg(pK14-Sema3a)/UOEH mouse that express excess Sema3A in epidermis under K14 promotor. Interestingly, this mouse
show hair loss lesion mainly on back skin. Histological analysis revealed a large number of mast cells in dermis and around
hair follicles of hair loss lesions compared to healthy control and non hair loss lesion. Non hair loss lesion also shows
significant infiltration of mast cells in dermis and around hair follicles compared to healthy control. On the other hand,
MCP-1+ basophils are rarely found in dermis and around hair follicles. Next, we generate murine bone-marrow (BM)
derived mast cells. The presence of Neuropilin-1/Plexin A1 expression was analyzed on FACScan. Furthermore, histamine
releasing was studied in BM derived mast cells cultured with sema3A or PBS by ELISA. Sema3A was injected into the back
skin after the induction of depilation induced murine hair cycle in order to know the affect of sema3A on murine hair cycle.
In wild type C57BL/6 mice, sema3A is strongly expressed on Day8 in the depilation murine hair cycle that indicates the
catagen induction by sema3A. In conclusion, sema3A may induce increasing and activation of mast cells with releasing of
histamine that result in alopecic lesions in B6-Tg(pK14-Sema3a)/UOEH mouse. This study shows unique face of sema3A in
trichoimmunology and skin immune systems, especially to mast cell.

2 7 AL BT BRI O e hibi
THER 74 ¥ IADTFI DML B G RAHR 9 2 BBk R O b 5E

1. &

=7+ vidd kb ERRMEOIEICE D S D
TrVYOHA FeTARTELTHEShTELY,
N2 TR, AEE L. MEHEESL 7R = A, b
iR B AR OG- 3 56 2 L siis &
TWh, L7+ Yo HE, RAE SWRIEsH )., &
MECIHE DML ThH HMIEINFHIED Sema F XA A4 03B D |
Z Ui < CRUGHIROREE FORBIZ XL o T8 DDH T
7RG EINT WS, 1. IHE~< 7+ VIR
Bz, MAXY AV AIZa—FEh, FAEZI»S5 W
Bot<7+ ) UYHPRESN TV S, Gilid T#L, M,
MEYr<7 49 THO, ZhDIHT 1 RIEESER&EET
H5bo

<7+ Y OFELRZHEAKIF plexinT 7 I —&
Neuropilin (Nrp) 7 7 3V =281 5T\ %, plexin 7
7 I =3, plexinA2SHDETD4DODHT 7 T AITh
i, ML FAL V2L TwD, BT+ ¥
D% <1k Sema KA A %4 L CTplexin & AT 525 1T
BMYr<7+1 D% 1ZNrp/plexin ZHRBEARE N L

il

Analysis of the role of Semaphorin 3A
in the skin and hair follicle immune
systems of Sema3 A transgenic mouse
and exploration of novel treatments with
Semaphorin 3A

Taisuke Ito

Department of Dermatology, Hamamatsu
University School of Medicine
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WWRBLTWADZ D5, Sema3A A8 Hi I 1A 45
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4 Neuropilin A1 expression on normal murine keratinocytes and mast cells
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5 Immunohistochemical staining revealed that sema3A immunoreactivity was reduced in hair

matrix at D3 and D8
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Phospholipid hydroperoxide glutathione peroxidase (PHGPx) is an important antioxidant enzyme that could directly
reduce phospholipid hydroperoxide in biomembrane induced by oxidative stress. In this study we found that disruption
of PHGPx by treatment of tamoxifen in skin of tamoxifen- inducible PHGPx KO mice could induce loss of hair follicle
morphogenesis without damage of skin tissue. And co-treatment of vitamin E with tamoxifen could suppress the delay of
hair follicle morphogenesis, indicating that generation of phospholipid hydroperoxide in skin might affect the hair follicle

formation in adult mice.

1. #&

YUREe FaRVE R RV EFF RV F 75
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Analysis of mechanism of inhibition of
hair growth by depletion of phospholipid
hydroperoxide glutathione peroxidase in
mice and rescue effects of vitamin E.

Hirotaka Imai

School of pharmaceutical Sciences,
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PHGPx EIZ T DOWTIEWTH 794 ~—t vy b2z Hw
1.4kbp D /N Y FAHEE NS, KOIZKOH 794 ~v—+
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175 720 T-PBS (0.3% TritonX-100/PBS) T 3 [l ks %
Tolzbl., 7uy F A MARRT 1R RG S &
72o WIZHM O 1 WHLH (PHGPx 6F 10 50045 7 ALY,
HNE : 4 f5%& 8, AIF 1100 BB % SR T4 R On S
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A 27 v OEIEHEMEE T L7z, HESfh, TUNEL
et 3 H B> TET o 720

3. # R

3.1 PHGPxXRIEBICE>TEBFRBIULEEIEET S

Bl 1IC/RL72BRIC, &gl ryEXR Y7 = ViFER
PHGPx K~ A (CRE/TG/KO) ¥ ATi&, ¥ EF ¥
TV aXTACEAD L VIIHGTHLEIEXFT TV
ERD) CAZHBTIIYEF Y 7oy P A MV 2 U
R (ER#5) ISRAE L. BT 7P uvas@iiis a2 &
12X 0. MBS 5 72 CreER 241247 L. PHGPx-F-
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ATRIFIFEFICE 720 —H. KO T ATIEYEF T
T EEALEEA BAHSOWETERENAS
g, 15, 16 HZICETARLS 2D, DE22HUKETIZ
FIERICR 720 XY 7 2y OBATEEIE 3 HH%
fil 1 HOADEATIIFITEWDE AL N L0572, F72
I—ViliEBBEAVDSYEFT 72 THLELLTHRIR
FA LN, T — NI TS 2 72D (B AT IR 2R
PHHNDG R LT 57012, FHEICIEEL W
WeEZohl7z0, URIIKEICEN LV EF T 7
v CEBAER AT 72,

WIZHEXFT 72 v BA%, SHHE1I4HHBOEEH
MOHEG G A K L7 K3IRT LI, FEFY
7 vBAHIAETIE. 2 bu—)L<w X & PHGPx

K2 Tam #Z%H#%D CRE/TG/ A70O (32> ~kO—JL), CRE/TG/KO (PHGPx xi&) ~

I ZADFENDTE

M3 2EXFV T EREOEIVRNEIL (HE )
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REX T A TRRELZEVIIRO N 27220 4AH
Tit. PHGPxKIH~T 7 AIZBWVWT, Iy hE—)L YT A
ICHARE L WEBEUMBOROBA RN 2 LSS A
Elholze TOTEDNS, HENDYEXFT T = OBA
2 & 2 PHGPx DREBETIZBUEKICEELZO0EBZ L,
HBEVWENSL EEZ LN,

3.2 PHGPxMDEAPIZKIEBTOREMEEELD
TTETS
WIZHLPHGPx HUE % HI V> TRz i DMLk e ta 2 47 - 720

MAlRTEIIcary ra—~y Z0EETIZELOHR

fZIZ PHGPx D IR W It s SN 7225, ¥ EF T 7

= V%A 4 H%O PHGPx KIH~ 7 A TIZE W TO PHGPx

DIEBNRIA SN 7% L o TWizo PHGPx I AARIEIRE

MALIC X D AER L72) VIEE e FavtF ¥ e

5o

ZZ T, PHGPxRHIZ X Y BRILIBEOERAA LN S
DOPIZOWT, BILRIEBO MW TH s 4-v Fafx
J & F— (4-HNE) 1253 % Jifk 2 v Tt duta % 17
o720 ZOFFEER, MISITRTIIICTERFT T = VIR
X0, aryru— <o ZOEFIZE, PHGPx K~
7 A DRz R B 1T % 4-HNE O Gt 58 5 o 3 A3 2
ENTzo FFICBEICBVWTHEWY ZFF U sz, 2
DT & A5 PHGPx RIRIT & Y WAL D B B AL RS 2570
ELTWDLZEMNRENT, — ). TUNELH: Tl
PHGPx K~ 7 ZIZBVTHA W By MRoOGt Gk ond
IMABLE S Nz BUMMEBALIC B SNizps, 3~ b
O— 37 ADFEHMICDASNI /20, ZoGfifo
BEEIZOWTIIHO N E IR S 0572 D LoD
5., BEICBIFAPHGPxOXRMBICEVAEL S ) VIRED
BRALATUIREHED O EODERTH L EEZ b,

M4 2EFDTIEHAAZRDELTOPHGPx DRBE(LIAGHEE)

5 ZEFVIICERRABROETREMEBICSH TS HNE

fFEE s LU TUNEL 6
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3.3 E43ICERMIZPHGPxXIBICLBPHREDEL

zEETS

ZFIZTRIS, JBE e FuvF F ¥ RO ZIH <&
LEEZONLEYIVERIEFR V72 2 BATHE
WZHRE IR ICIR A L. PHGPx KIHIC X 2 8B JRAE & 3]
HTELDOPIZOWTHE 21T > 720 X 6128 L72BRIC,
¥ IVERMALYEFY 7 2 0 TRFSHEEICEDL S
I 12HHICRE FICRERA LI H BHIZIXIEE IR
D, M1oarybu—n<27 A LHAEREHICEENADL
Nz COTENLEYIVEIRYEXF Y7 = VI &
% PHGPx KIFIC X 2 INFEME DR E e Fu~)v 4%+ FH
ROBERELIHIRL Z EBHE 2L R o7,
RIFHEZ, S5 In vivolZBITARE e FaxXt o
NMEAF R B EWEL IR T 2LGWDOA 7 ) —= v 7%
ELTHMTHLEEZ BN,

4. £ &

AWZETIZ. &HM%5 XY 7 o v FHER PHGPx KIE
¥ A& HWT, B VIRED#EITEEFE Th 5 PHGPx
RIS LWL BELREEHEDO A=A LIZD
WM L72e THE TIZHR 4 IZMEFAINL %2 H W T
PHGPx KHHIZ & B2 HIBIFED X 1 = X A2 DWW T EEIIC I
L TC&7, PHGPx # MEF Ml CRIEE &% & NFEMED
Y UREe Rt 3 P24 mzicAEmRL,. 21
B S 3 HIRIZH A28 — BIKAE 2 FrBLAII e 2 35355
HZEEHAMLTVE, REBRIZBWTbYEF T 72>
WAtk 4 HEORFHEICBW TRILIEE O 4K %
4-HNEJiRZ HIWTHRIETE 2o T—F 3R LT wn

A AL A= B Pk E w3 v b
— V=7 AL PHGPx K~ ATIHEVST RSN h o
2o TOZENH S EUMABBIZBNTEH H A= VIEKSF
WMl Tnwb EEZ bM7ze MEFMIETIZF
v MIRO TUNEL #etafg A S22, BUTEY XV
7y REA LR TORBENBIGE SN L LI
R R AT LN E Z Sz, TOmHIZD
WCTIESHBOBETH L, ¥¥ IV EFRMCE Y PHGPx
RIBICE DBEORBEZIHICE-2 DD, ZORKE
BIEAIREE FuLh &3 MR TH S 2 L i R
L CTWwb, 4H, LC-ESI-MS/MSIZ X % BE1LIRE O #
I TELRD o7, BULESA 705 V2 AFa vk
WXL L CED L) ZRLIRE A ERE L T2 9O
MaqT) TEPBEEUTHA ) L. 7775 /A Mk
FPHGPx R~ 210 A3iis S, BIRZEVWZ L12, 1
B 3HEE TR BUEEANEES 28 ZF0®%IZEET S
B RN, RERICBWTIE. BRTIER KA
DIIATRELBLEZATVDS, FEFT 7 2 VBAIC
X BARTHOPHGPx KIRIC X 5 BARIBEN Y T F
FA MEALZSDROHN, The b EENLE BUEIC
E2bDLOPEIEHEEICHRATILENDHLLEEZD
No, L2LLehs, 4O IATIRTrSF /94 b %
GHREOMMORE LT A =T IFALN TV RV, 4E
B2 OAMFZ I PHGPx 25K L C b MifEsEATFE S v
DA FBUMBEAHFICNEECTEL S EE e e~
¥ Y FIZEFCORMHTE L, 2R ED A A=
ZLEWLPICTELWRELE OO TVDE LEZ TV,

6 EXICERMICES PHGPXx RE~ Y ZICH T 2 REBEZDOUMFIZIR
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5. # #&

AHFETIIRAEDIEZ N B L OB TONEEDORE e ¥
OV R Y FERPEURERICEEZ ZEZF 2L,
Yy I VEIZBCIHIRIRERTIEEHONII L, &
T ARFEERE, In vivo BT B2 RIEBRED A 7)) —
SV TRICHDHHTEL EEZ BN D,

&!n

4
AIFZEDBITICH720 T A A PO Y —HfFEERMH X b
SHMGZEEE LS L R ORHT L LT ET,
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The aim of this project is to develop bioengineered safety evaluation tools for oral care reagents using patient-derived
stem cells, which mimics structure and function of oral mucosa and tongue in vitro. We first generated iPS cells from
human gingival fibroblasts via transduction of Oct3/4, Sox2, KIf4 without using c-Myc oncogene. By this method, gingival
fibroblasts demonstrated a higher reprogramming efficiency than the skin fibroblasts, which have been conventionally used
for the generation of iPS cells. We also generated dendritic cells from mouse iPS cells which showed antigen-presenting cell
function. To fabricate tongue structure in vitro, we applied cyclic strain to mouse bone marrow-derived mesenchymal stem
cells. We found that application of cyclic strain greatly enhances the skeletal myogenesis of these stem cells with an aligned
structure. These findings would be important step toward the further application of these methods to apply development of

safety evaluation tools for oral care reagents.

1. #&

AR, EROBLHENANOBLORE ) IZHE, M
RAVH =%y F ETRORTPHR#ZH < § 28582
SN R Ty V) Y A (BRI & EOBm KRS
CWRENTV D, TNHEMOE IR, YT F %L
ZHCE L CTliommm & XL 2 K-> T2 2%, HHEDD

il

EERIEFTRILDRB LR DT & T2 23005729,

TUREALRER” L LTI SN T2 ERDPH L, TDX
I RPLT, TR 2 ALBE i =2 R 38 A B o0 22 4
Z, BpRREEHROMBEE L7213 TR, 7LV
F-REOERBZAH LTV EEOMNEZ H W CHEFIZE
fili§ 2 EAM ORI I ELLRETH 5,

FIPERS IR X SRR B ANE TR Z 2 Mk TH 2, €D
728, AKTp HIXTIEALRES O A PR, A Hk
T 5 IR F WA 2 02 E L, HIERBIE,
R O fie I8 2 B ) bR 35 K ONRUHE T <o A DM i,
THINZ: &2 G OHRE A2 K I TE), Zhb
DML HFHAFAZ 5 B RIRIEEZHY L Twb, L
Ao T, BB N TLIREALRE S 126§ 2 DIRERE L O JE % 2
P 57201213, BEHRO LML, $AHEFHL S 5
WISBEIRHITIE 7 & D 9% 2 S A ML 2 =T % 288
bbo FZ, BEMAOMILA SPUFEFRAMIL & L ThhE
5 BN 2 (R B Haafrid,  TIRALRE 7 & OFFHS
X9 % KB D SN B D AR N HE B 7 i L % 35 T REE

Development of safety evaluation tools
for oral care reagents using gingiva-
derived iPS cells

Hiroshi Egusa

Division of Molecular and Regenerative
Prosthodontics, Tohoku University
Graduate School of Dentistry

Vb5

F72, R TH D EITOEN TR 2 M 12 & T
Eho FRICOMERIIE (KA =Y A) OBFTIX, —fK
MR TH->TD NI EENE TV I —VEDRIHY
WCEo THEFEZ ISR 3720, FITxH$ 5 LA
ORI % ABEENCTIEiT 2 VAT AIIEHERDN S,
LLA20, Hafl L Cwa Bz, Mot
NHBZ LMl eREMLTh 2720, LELHO
Mz HETHZ L IRETH S,

CHITIB 2 BRL, EETREM O 2 He & ik %
AT L T LR = Al h 13 A% 1.5 (Bioengineering)
DOWFEN2FICHERE L TWD, T2, B EE DO
R 5 % SRERAE N CTHESE 3 4 720121, iPSHIIE R M2 %
LD X 9T X ) KoL imiile s Hvwa 2
EOHMTHAHY, iPSHINIE, AR BUE O BT &
BAT S TEOREE WML L 72 A T2 setksile
HY, TR TomMREE LTRWICHIfF s
T, T4lE, WFHAROBETURINIBEZOEL W
Mk TH 5, HPEREENOMILE HWws 2 ETESHI
iPSHINEA T RECH AL LR ML THBY?Y, Z oM
Ha SRRk BR 22 72 <0 S Bk RSB (A 72 Y — WS D 1%
2L0LWFLTHEY,

—J5, B Rk E RN (BMSC) 1%, B 3FEMN,
HE g, BRIGHINE, WiAiie, s SERE 2 72 Rk
WAL T 5 2 ENRMRETH 5, BMSCIE, BEOHF D
LILBMASICHRINTE, BENOREL L0, H
FEI AR OBMIaE & LTS hTwa?, Ly
LS, W OREESM Tl 2 il L 72 /R A
WAL S 5 Z LIRS TR W0, LETIE, KE
A TR B OBEF I 2T, MR Ry il e Lok
RPN BT 2 EPDIREEZ HWT, #file% B oMk
CREEICTHET 2 HMASER ShTw b >,



INHZERIZ, AUFZERETIE, AP SRICL 7228
MEZFMINE A SR L 722 iPSHINE 2, IR 2 A h 5™ % il
o (R, MRS, BRI 2 &) 12 LadE T
S, MAHROR IR L L TP b 2% &

BEWFFMIZH VA S EPTRRTIE 2V EER T, T2,

BMSC 2 & HHEROMINE % 3F3E T 572012, B OFe5
7z ML ) % SABREE N C RIS 5 HIEICHE H L7z, A%
D HEMIE, PR IPSHINEDH 213 BMSC % H v T itk
BN TR DS 2 IEE 2R T 2MlaZ2E) IHL, &
BN DOWE % SO U 7- IR 28 3 A 7 A 2 s L, IR
ALBE DS RE ISR 75 12 M AT LS B 2 5B ) % 3Tt 5 % 36
WICBTHZETH b,

2. ¥ B&

2.1 BEEAEHVIPS ORI

INFTIcFLIE P4 WT (Oct3/4, Sox2, Klf4,
c-Mye) ” & I 72 0 AL DRI, vy A B A R 3
DI DR RERAET ML L 0 7R W & 2S00
LTwa?, 72721, ThoMELRFIcE Eh 5 cMyce
BB THH2D, Iz HWFICiPSHlNE % fEH4
HIENEILWY, 22T, AWEBETIIE M A
fe vy, I 4 /755 - Myc &2 w72 3T 28 AT
% 2 L CTiPSHIBL OB % ATz

BERHEHE O BAR THI R S 7z B A R I o S 3
2, pMXsb b f VW AR % —% v TOct3/4
Sox2, Klf4i#fz 7 % & A L, mitomycin CTALH L 72
SNL 7 4 — % —filfd B L 72 TR S L7z iR sl
fo (ESHIR) feon=—%2su—=r7L, ZOESHIR
FoWE#%, RT-PCRIANIB X O°F 5 b —< R ERIZT
A U720 F72, & bR SMES R 2 BV T IRBR o
LFHEA AT, B RHESE I O Wb Rh 3 & et L
720 IR OFEIE T, FILFHES0 ~ 60 H HIZk
SALIPSHINBD Y — A —DOEDTHBLT NI T+ A7
7 % —+€ (ALP) 22wV THet 2 17\, ALP R ESH
fatka v = — o 6 M bRh# 2 5l L7z,

2.2 wHARRIPS fifah s EHRHERADOMEFE
<7 Z ESHINL 2 & BERAII I 0L L 22" 0 2
BE\2, iPSHIIE A S BERMIBE N O 5 LH 8 % kA T,
Bcit, A INF T, <7 AHREHESEMIL D O %
AT - Myc 2 F W $ I8 7 L 72 iPSHIL? 2 v 720 3
WHEERCI, iPSHIEE OPOMIL 7 4 — 7 — & JLRsaE L,
CM-CSF &Mz 720 F72, X 0B L 2-BERH R L 2
2572912, TNF-o, IL-43 X Oanti CD40 /N2 720
B 1A FH R IPS M A & 15 & N 7 BRI B BRI A3 P54
IREEZ RS B E A4 BT, iPSHIADH A8
RARSHIICIR I 7 V73 » (OVA) 2L C—BssaE L

ORERE ISP R IPS Mg 2 AU OB bSO R £ MO ML

7oth, BilAERKELOVAZKRE Lz, 20k, BRI
KL 2 OVASF R 2 OT-II~ 7 AWK D CD4" THIKg
(FACSAria™ 2 Cori) LIbic 3 HMEG#E L, MBasmm
% 5 L 72,

E 5T, PR L 72 iPSHNE FH R BRI R AR 12 X 5 BT
JEUE S0 72 DUAKPE A O A8 % 5T S % 7230, iPSHI R
BERM BRI 2 HEPEC57BL/ 6~ ™7 A D BEIEPIIC 1 381
RIS 3 VES L7z S 5121 EMBICOVA ZRmikS L,
Z O 2 FE R B & OWE T o Bl & 1 E L7z,

2.3 BMSC z A\ V=Bt milfaDMEFERMTORR
C57BL/6~ 7 A O KIEREMFE X O HLY L 7245 i
2 HBMSC% /iR L, H—Milatkz B35 HMT
EUIMMCR I L 2 AL Z B8 L 72e C OAFEALA
fae o) vy =B L ORAERAREL /Ly a—
VT TH—MREER L7z 2o oMifakko
e, FWRA, RSB X ORI O SR D ERE &
N7 5 LREMIRMR % BRI L 720 BMSC D& ¥ 45
{L##I21E, Muguruma & W OEICH A W72,
M BUEAR RIS % 5- 2 5 720 oM MEEEZ, &
AF L AL BTER L7z, oMM E T, MR
HPICRE SN2V Y 3 v — NOWEA Y T v 7T E
NCTwb, D2y 7REEEN, bH)—HDrs v
THNBEDE— =12 X o> TN [ 240 K 2
LIZEY, Yy aryy— bR L MR LR
P RRIEATIN Z SN DI R > TWD, )TV T—
b FICBMSC 2 #18 L, 5 b5 585 HHh 12T 10%,
0.17Hz (10[1/143) OGRS A 5 2, S&H5
AL % 5 4 AR AL I e 58 19 72 AR F- 38 Bl (RT-PCR %)
BIOEHERB (gl 2o ThiE L7z,

3. # R

3.1 c-MycEEGEFOEAZHFEHLEVE MERRER
iPS #faDiaL

BERAD OB L2 MR RARMESFMLZ, Oct3/4,
Sox2, Klf4®3HF DA X o THIHLZ FHL L 22455,
50 HICESHIERED a = —2sHE L 72 (M1-A).
Ihboau=—258 L7z 3 2o0iPSHIE Y a— ik
X, WERD ESHIEO~ —h —E@ETFTH S, NANOG,
OCT3/4, REX1, SOX2, TERT % ESHHNa & [ #2125
BHLTW (M1-B)o 79 b—<EREROKE, B L
72 iPSHIRERRIZ ~ w7 ZRE B RAE L 72 10 B 2\ W 22 i
B AR L, B PRI LRk (VMRS ok), ki,
A, BRIGHLER (FRIRZEHIKR) B X OB B BRI (9
RIEH ) OFAEZED Iz, UL EOMENS, B Lk
IPSHINLIZ Z MBS R 3 % k4 2 AIIALHR I b3 5 2
LR L REMES IR TH 5 2 AR sz (K1-C)o



A X hAY-MERE Vol.22, 2014

T/, 3HOEEN LWL 72 b ABHE Ml b X
Ot b Bz RGeS 2 F O TR LR R O 2 17 - 72
R, b b EARAHESF X Oct3/4, Sox2, Klf4d 3
F&EAL60HHEIZHK0.02 - 0.07% DHILR) = &2 7R
L7z LT, & bR RHES I I3 ESHl g gk o 1
==L e o7z (M1-A)o

3.2 iPSiifahrSsErkfRANDHMEESE
iPSHila % OPOMINL 7 1 — & — L k53 L, CM-CSF %
MR 7zf 0, RAHZEBEREE T 12T < ORI A DT
BRIz o7z, 72, FACSHITORE, Zhbd
O iPS AL H KRB DB AT 12 &, AR (24 1 72
M~ — 7 — (CD11ckuh) DFEHERD7z (M2-A)o
iPSHI A FH AR R Bl B 12 OVA 2 8 L 72 ki 3%

B, OVAFERMBE (2 bu— V) LB L T,
OVAHRRM THIL ZH AR BT EATY ZE LTHILN
TWAOT-II~ 7 AHKDOCDA THIBL D F % B & & 72
(K2-B)o E 51, OVA ZEIN L 72 iPS Kl HH SRAS TR
Ml 2 < ZABEPENICH 535 2 LT, IS & OMER
HUZ BT 2 PRI Ze PUIREE A ATE ST L 72,

3.3 REMEBEFBHIS BMSC DERBHHBMEICRIF
=%
3.3.1 #AREECM
HALY KX A FOMBPREERE (K3-A) % Hv-CTEM
R BEEE T T~ 7 A BMSC % 48 BRI 5528 L 7246 52, M
fab L CHIK SR TH B 7 7 F VMR ITIC LT

WATIC—BRICEE L7z (K3-B)o —75, ERIYBTEMINE T,

1 oMyc BA%f¥bA Vb MEPIRMESFMIZER iPS M DH L
A JEMEFEE 60 BED ALP 2&1&
B : RT-PCR ###r (GAPDG : W7et£a > hEO—JL)
C: 77 b—~<HHAER (HE &%)

2 iPS#RE» S HEHRIEIRA D RLEFE
A #HR#ARE~ —H— (CD11c) BRE#MAEDI&H (FACS #247)
B: #/E (OVA) #/R%ED iPS MMIZERAENAMAZIC & 2 OVA 2/ CD4'T MR D 1E5E



Mlleds L7 7 F VORI S h ko Tos 72,

JE I A J R 31k BMISC % Bl 28 %5 — )7 TE O Rl &
HHIL, BT AT S 2 B O M B A 1 2 B 70
a1 0 88 e e 2 2 L 72
3.3.2 EEAE

RT-PCRNT DG, T A e il S0 35 45k . 401 b
R 74 5 TdH S Myf5, myogenin, MRF4® %5
HaE Lz, AU ME25 2 TR L 72BMSCIE,
SRR 2 8 (5T CTdH % myocaldin IZFEH L %2 2>
oo 72, ORI~ —H —#I5 T TdH % a smooth
muscle actin (a-SMA) OJEHUZ, HIOMEREEIZE 5
THIRT L7ze —75, RIS MRRIEE Tension-induced /
inhibited proteins-1 (TIP1) &z 7 ® % 3 % & & L,
TIP3 ®IEFDOIBZIHI Lze T2, TR 30

ORERE ISP R IPS Mg 2 AU OB bSO R £ MO ML

AR A L 22 B § 5 Glucose-regulated protein 78
(BIP/GRP78) Dt frn T3 8l % #Ee0 (e L 72 (14-A),
)7 A ART-PCROARE, FBIMMEL S 2 TH#EL
725B L PTHRIZBIT 5 Myfb B X "MRF4 D #1513
B, #MEZROLGLHKRLCARICHENLTwsZ L
DHEFR S N7z (K4-B)o

7, WM A 5 HFG 2 TR 8 L7 BMSC 14,
Hifa s E L7z 2ok milaiko% 2R L7z (4-C)o
B L O MIER 25 N oML %, A% R
v %7 % myogenin B & ’'myosin THRIEFH G L 725
B, HERMEES 2 -, BRICEE LR E
LT, Iho0y v Heilmd BHL T b5 8%
sh7z (KM4-D)s

3 REHEREY BMSC OMPIEREICRIZTEHE 2

A fARMEREE

B : fhER# 48 BEEE D BMSC (£H : RZBEHEGR A 77040 VL REK)

i8]

RIEMERMH BMSC DERFFHMAMLICRIZT R

: RT-PCR f## (static : B#891EE, strain | MERIBIEE)

CRRRIM S BR (REZEEMERE)
CERERIAS BR (myosin BEREXRER)

4
A
B: U7 %4 L RT-PCR## (*P<0.05, **P<0.01: ANOVA)
C
D
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4. £ ¥

iPSHINA % FUPEALHE 5 D Ze M EFAT Y — VIS % 72
DIZIE, IPSHINLO G & 7% 5 MO RIMAE S T, B
2k o THE - RBETRZINER S 4, F72, iPSHI
Wi % 5h% & MM 2 7201218, OB E 7 5Bk OM
L SN T WHEEZEFL TSI EET L,
WA HERHAROBRETUR SN AEEDZ VHETH D,
YIBRIC & 2 AU I R iR % 72 & 50 AFZEIC X -
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In the present study, we successfully established a protocol to induce human induced pluripotent stem cells (hiPSCs) into
keratinocyte precursor cells, expressing keratin 18 and 14. By co-culturing hiPSC-derived keratinocyte precursor cells with
human dermal papilla cells, we were able to, at least partially, recapitulate bidirectional crosstalk between hair matrix cells
and the dermal papilla in the hair follicle, which may provide a valuable tool for future investigation.
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Development of iz vitro hair follicle
induction model using human induced
pluripotent stem cells
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Natural Moisturizing Factor (NMF) in the skin epidermis is a complex mixture of water-soluble compounds such as
amino acids. Filaggrin protein is one of the major components of NMF and is digested to amino acids through multi-step
processing and modifications. In this study, we focused on the transcriptional regulation of the filaggrin gene expression
during skin epidermal development. We identified an enhancer element upstream of the filaggrin gene and found that
a transcription factor MafB activates it. Further elucidation of the mechanism of the filaggrin expression may help to
understand how NMF are formed and maintained in skin epidermis.
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Roles of transcription factor MafB in the
formation of natural moisturizing factor
(NMF) of skin epidermis
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Skin cells release ATP that affects a big variety of functions of adjacent cells. However, the mechanisms underlying its
release remain largely unclear. Here, focusing on VNUT (vesicular nucleotide transporter), we show that skins release ATP
by a mechanism of Ca**-dependent exocytosis in normal human epidermal keratinocytes.
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Figure 1 The effects of BAPTA-AM and bafilomycin A1 on ionomycin (IM)-induced release of ATP from
NHEKs

lonomycin evoked an increase in extracellular ATP in a concentration-dependent manner. The ionomycin

(5uM) -evoked release of ATP was significantly decreased by BAPTA-AM, an intracellular Ca®* chelator

or bafilomycin A1, an inhibitor of vesicular H-ATPase. ***P<0.001 vs. Basal; “*P<0.001 vs. ionomycin

(5uMm).

Figure 2 Visualization of exocytosis of ATP
ATP vesicles were visualized by the fluorescent ATP analogue MANT-ATP (A) and quinacrine (B) in
NHEKs. MANT-ATP and quingcrine signals were obtained from confocal laser microscopy and TIRF
microscopy, respectively. (C) Schematic cartoon of exocytosis of quinacrine-positive vesicles. (D) The
time course of the de-staining of quinacrine-fluorescence by ionomycin in single-vesicles in the absence
(left) and presence of BAPTA-AM (right).
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Figure 3 Expression of VNUT in the human epidermis and
epidermal keratinocytes.

Immunohistochemical and immunocytochemical staining of
frozen section of human skin (a) and NHEK (b), respectively,
with an anti-VNUT antibody. For western blot analysis, total
cell lysates were prepared and separated by SDS-PAGE.
The antibody that specifically recognizes VNUT protein
detected major bands at 65 kDa and 68 kDa (c).
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Figure 4 Inhibition of ionomycin-induced ATP release by
VNUT siRNA.

(a) VNUT mRNA was significantly reduced in a time-
dependent manner in cells transfected with VNUT siRNA
(n=3, black bar). (b) Transfection with VNUT siRNA for 72
hr (n= 3, black bar) significantly decreased ionomycin-
evoked ATP release versus scrambled RNA-transfection at
concentrations of 2 and 5uM of ionomycin. *p<0.05,
***p<0.001 vs. scrambled siRNA.



A X hAY-MERE Vol.22, 2014

MBS ATP 2 HE %2 DI E T 5 LY, Y TRy
IDBEBICHCONDE LT/ 4 VB ATP RSB
MBS LI LY% CNFCTATP/P2SRKY 7N
B2 ORERERI M EE B 2 o5 2 L 2R L TE
S, COATPAMEN DL A H =X 2 D—i% W 5 )
35 e FEL T ZOATPRBOEMTEGT
VNUT E, hFToksoRcBTa0%IcEy, M
DRFEFFICHEBADPEZE LCTTHET 2 EBHL N E Lo T
57, 5% VNUT 28 ) [1& L TR ¥ 5EWE ATP 25,
AR E EDO L H ITHEEZHOL DT EFETH 5,

BB

RFFEEITICH 720 HIETEC 72 R4 R 2 2 2
oY BRI F O SRS L BP9, 72,
IBR AR AA T IR B A e IE B 0 L MR SeH
Wl BT T O FKRITEHBEL 5.

RGO —ERIE, T TICLULTORICAER L 72
Inoue, K, Komatsu, R, Imura, Y., Fujishita, K., Shibata, K.
Moriyama, Y. and Koizumi, S. (2014) Mechanisms

underlying ATP release in human epidermal keratinocytes.
J. Invest. Dermatol., in press.

(BB )

1) Koizumi S, Fujishita K, Inoue K, et al.: Ca”" waves in
keratinocytes are transmitted to sensory neurons: the
involvement of extracellular ATP and P2Y 2 receptor
activation. Biochem J.2004; 380: 329-338.

2) Inoue K, Denda M, Tozaki H, et al: Characterization
of multiple P2X receptors in cultured normal human
epidermal keratinocytes. J Invest Dermatol.2005; 124:
756-763.

3) Kawamura T, Ogawa Y, Nakamura Y, ef al: Severe
dermatitis with loss of epidermal Langerhans cells in
human and mouse zinc deficiency. J Clin Invest.2012;
122: 722-732.

4) Sawada K, Echigo N, Juge N, et al.: Identification of a
vesicular nucleotide transporter. Proc Natl Acad Sci U
S A.2008; 105: 5683-5686.

5) Inoue K, Komatsu R, Imura Y, et a/.: Mechanism
Underlying ATP Release in Human Epidermal Keratinocytes.
J Invest Dermatol.2014; in press:

6) Fujishita K, Koizumi S & Inoue K: Upregulation of
P2Y 2 receptors by retinoids in normal human epidermal
keratinocytes. Purinergic Signal.2006; 2: 491-498.

7) Imura Y, Morizawa Y, Komatsu R, et al: Microglia
release ATP by exocytosis. Glia.2013; 61: 1320-1330.



27— Y DBHMEIBIRE R 577 F T HIMCE S 55

TR FH R 2B Al B

AN BB

Excessive deposition of collagen fibers in tissues causes various fibrotic diseases. Inhibition of the collagen fibril-
formation is thus regarded as a promising mechanism for the development of antifibrotic drugs. A cisplatin-DMSO complex,
which was obtained as a potential inhibitor of the in vitro collagen fibril-formation, was revealed to interact with specific
sites on the collagen triple helix. Collagen fibril-deposition in a cell culture system was inhibited by the treatment with the
cisplatin-DMSO complex. The cisplatin-DMSO complex was revealed to be less toxic to cultured cells than cisplatin.

1. #

37— VIERHNTRDS®IHFTET S, 3ELEA
B2 oMK V) v 2 AY VRV EThH D, T —
T8 EHORL L BIDATE L. BIREEEIC L D H
BoOY 777 33) =0 INb, FORTHLEITIT—F
YOEEEDL IR as -7 IIREIND, B
Bas—r AT 5. MR- 0 3HELE
AT, BEIATNICH 400 1 FoFn5a056 HEeEs
L. HISHMEZTER T %0 MIRAMEIZ S HICEALTaT—F
UHMEEIER T A, a5 =7 YOBRMIELVWHOCESICE
WC, AT =AU NFRETHUGRZBOTWSZ L,
37— ONBICCRIBIAET %I 3 H 5 AFHEK
(FUuRTFF)OT7 I B OEEE R EHlHRE SN T

il

WA FOEMIZ A S = X AEESMEIh T RnY,

3T — 7 R IALRC IBER ORI & R T 2 2 TR
MDA - BE) - 5Lk & ORI 2 LA KRKERZ D
HELEREZBIEL TV L, LAL, 35 —47 Vi
RN S ND L BFRIZE, MRAEE . SREZAE 72 & ORAE
BB ZHI SR, ShITIZ, 25 —% Y OBMEK
ZHET HEEE LT, (1) 25— v orRaiiEs s
HEZHETLT, 2 a7—7r>oakzlET Y,
B)as—rroFHorazy s z2HETsY 2L,
W ODRDAHZZALDBFERENT WD, RIFETIL,
35— VISR TE OMIBAEIE K & S 5
PICHEH L7

IRETIC, as—FrrosTrHoacEeEllET S
WHEELT, TRaS =7 I 2Pk HE S hTw

A platinum complex that inhibits the
collagen fibril-formation

Takaki Koide

Faculty of Science and Engineering,
Waseda University

5o ZOPUKIEIn vitro TU I I T — 77 ¥ OMBRMETE K %
MHEFT A, 1835 —7r R 5HEEITAE LTk
DotV Tl FURTFROT I BENZELIZE
WART T FH T T SRR & ET 5 2 & AR
ENTW5E, COEBRTIR, IMIF—rrOCREDT
ORTF FEELIZRTF RPN T -7 OB
W ET I EARERTVD Y,

AEFFED Bk, KGR0 3T — 7 2 HIRAHE R B
WEZRKE L., BONTAbEY 2 M LR EGEE D) —
FELTIHTAILTHD, Fald, Dnidhis LA
AN=F 9 NAZ ==V 7Y A7 8" 2 O THREZ T,
37— Y OMBMMERLZ HET 2/LEWE LT, A
#) T & 5. cis-diamminedichroloplatinum (II) (cisplatin)
FRIBLZZ. LAL. 39 —7 VHBHEIER I ES R 24
LCTWADIL, cisplatin 2D b DTIE %L, BETHHY
AFINVANT +F Y F(DMSO) & s L THAKL 72
cisplatin FEARTH 5 Z L AVRKE SN2,

AR T, cisplatin B3RO 3 5 — 5 & HIMMERE B FL
ERNROMENT, cisplatin iFEMAk & 27—~ MOMAVEH,
o> 75 FF P AF = H v 7SS EAB. cisplatin
FEROTEEARROHEE, B X ORISR % H v 7z fed
WCOWTEDOHRERRD, 2B, LT Tldcisplatin &
DMSO % {4 L CTH U725 % cisplatin (DMSO) & 3
LT 5,

2. ¥ B&

2.1 A7 UEHOEERETIRME (SEM) #iE
I8 a5 =7 Um20ulz H/N—=4HF AZa— kL.,
HRWIE STz, a9 —F R I— b LAN—FTTF A%,
buffer (20mM sodium phosphate (pH7.4). 100mM
NaCl. 10uM cisplatin (DMSO)) 2mliZ AL T, 37C T
2WEM A Y F aR—=F L7zo BIMT2% 7V VT VT
ROKIEWAZ T 1 RERIREDE L72f210, IREDOR LY ) —
VTR L 7ze RICE-7 % 7 — VRIS Tl L.
HUEHE MR L7z A42 9 3 nm 2875 L 721212 SEM (HITACHI
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S-3000N) ZEi& 2 W T EE 15k V IS TR L 72

2.2 AT UHRHLBEE7 Y A

7 v+t 41t Okano-Kosugi & D #LI2Ht > TEML 7Y,
WG RER 5 12 1 Greiner 384 well UV-star plate # 72,
TL—bt LT, 3757 UHiE &0 OSEROMNEE AT
W, FL—=1t)—=F—2HnT, 37CT25KM. 5402
EAZ313nm 2 BT AWOEE 2l L7z,

ML LERERFNIE. 29 — 7~ OARDA DR
E N (14545) 12 B 5 313nm DU Ol % MEHERZ K 100
% & L. ¥ TV T TOWIGEE 2 MK (%) TF
FZ LTI DEMIL 72

HHETZIK (%) = AXx 100 /A

(A B TNVAFIET OWIEEZAL, A3 T =7 > DA

DWEIEEEZAE)

FRICFER 2 WA, IR T R CTHARKGRE & L7z,

2.3 NTFKFERK

NR7F F#EOE KX, Rink amide resin 8k & L Cill
H O Fmoc BMBEIZ X VT o720 RTF FOBLRE K O
ARSI LIE, K:m-Z2 L=V FFT7=Y
—WV:x¥YVFF—)V:TFA (2:2:2:1:33,v/v, 5
ml) T 1R (Arg 2SR 7F FHICE T TW 2561
ARERD) IRE D THILICLVITo7z0 RTF FOKHE
X O o #EFRZ A HPLC 2 H V47 v, MALDI-TOF
AHEGIICEY) B TH S Z & 2R L 72,

2.4 REPrRBLEIT—FTCOHESIBHBEHRR

b IR AL (HUVEC) % EGM-255# % v
THITAR=ATFT A v T2 L TCaAayINLTy MI%bET
B4 % 4T o 72 12, 100uM cisplatin (DMSO). 0.1%
DMSO. 0.2mM L-7 A2 V¥ YY) VBT AT V< T A
YOLEnKNWMERBL I TV EMZ, 37TCT3
HE R L7z (BHRE R LS Y TV ORMEIT->72),
Z OWE, cisplatin (DMSO) 7 L T0.1% DMSO. 0.2mM
L-7AQNVE VR YEEI AT V< 7 4 Y A n K
DREMZIZ DRI Fa— )L & L7z, ¥3##%.PBS(+)
(1.0mM CaCl,s 0.5mM MgCl,) THIREZ3E L. 4%
AIVAT VTR F/PBSIZT4TCTI54MREE L7z, PBS
(+) TPEH L 721210% FBS. 5% A ¥ A I V2 /PBS
CTHRIRT00M 70y ¥ v ZWH %47 - 72, PBS (+)
Tk & . 1/100 anti-collagen type I, rabbit polyclonal
antibody/10% FBS. 5% BSA/PBSZiRiM L. FiWT1
RETEHE L 720 PBS (+) T, 1/20 FITC-goat anti-
rabbit IgG antibody/10% FBS. 5% BSA/PBS # il L
FiLT 1R EHE L7z. PBS (+) TobB#. oM M
B TBIE 2T o 72,

2.5 HUVECO # > /N7 & E &I H (T Bcisplatin
(DMSO) D22 (Western Blotting)
HUVEC # EGM-2%; #i 1100 uM cisplatin (DMSO),

0.1% DMSO. 0.2mM L-7 A2 )VE V) YRTZXT )V

ATV LEn KM E %D X TVEMA, 37

CT3HMEREL: BHRE 3SR L T TV oz 17

W, L7285 1E 4 CTRAFL 7). 2 OB, cisplatin

(DMSO) % LC0.1% DMSO, 0.2mM L-7 A3 V¥ V[

VUBBI ATV T AT AEn AN OAR L 2D X912

TNV EIMZIZb DTy b= Ve LTERL, A

¥ aNx— Mk, PBSTHIEZBEE L. i Ny 7 7 —

(50mM Tris-HCl (pH 8.0). 150 mM NaCl, 5.0mM

EDTA. 1% NP-40. 2.0mM N-ethymaleimide. 2.0mM

4-(2-aminoethyl) benzensulfonyl fluoride. 1ug/ml

leupeptin, 1pg/ml pepstatin) Z 1 mlhlz T4 CTI5%

FIRCE L7z A 2 RUEERIX L. 1.5ml tube 2R 2 %

L T % 17 (13,000 min~'s 4C. 15470). E

i (2~ Fu—), cisplatin (DMSO) &+~ 73z

1.45ml) &R 7zo BAF. (D13, GDibEE. GifRAF

LT 75 SDS-PAGE D% v 7T MER LA R T,

(L& : Bifioe® (1.45ml) 122% T4 F > a— Vg
U 2A10.3ul.100% bV 7 oo fElg 124.7ul 202 T,
4C T304 ME L2z .08 (13,000 min™'y 4
C. 50M) Z4T kil & RBIZ T 72 thE%Z 7 & b
YT3MPEH LRI, TV r—F — T &7, iz
S U720 % 145ul D 1 XSDS-H TNy 7 7 — 2
fEL. SDS-H > 7 & Lz

(i) 0B © (LB % 145ul @ 1 X SDS-% > 7V buffer |2 L.
SDS-# 7k L7,

(ii)tEHs - XL 7285 10mlic 2% 74 F > 3 — Vs b
U A7lul, 100% b 7 ool 860 ul Z MMz T, 4
T T304 MiE L 7= %1208 (13,000 min~ 'y 4T,
5450 H) AT R LB 7z, AT T
3MIPEH L7otRIs, Wl S 7o, Wl L 723k % 500 ul
D1XSDS-H ¥ TNy 7 7 —IZHEM L. EAKEN
YTNVE L7z,

(i) (i), Gi)TYER L72SDS-% > 7NV % 5% 7 VIZTHE
kB L. PVDFIC3MEI M Y A7 7 —%4To720 + T
VAT 7=t ATV Y %R5% AXAINT /TBSIZE
J. BEACTT Oy XV T2 fiolce AVT LV E
TBS-T (1% Tween 20) T{EH L7212, 1/1000 anti-
collagen type I, rabbit polyclonal antibody/ 1% A ¥ 4
INVZ/TBS% S5ml A ¥ 7 L 23R T EilT5H0 450 M &
B L7z TBS-T Tk L7212, 1/2000 goat anti-rabbit
IgG-AP antibody/1% AF A I N7 /TBS% 5mlA > 7
L VI CEIR T304 M#E L7z, TBS-T CTHi L7
12, alkaline phosphatase conjugate kit (BIO RAD) %
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HWT, Ny FEafHIEL 72,

2.6 Cisplatin (DMSO) DOififazEttni%st

HeLaffi 2 296 /X~ 4 2 1 7 L — b2 ML 5 b
HFEDM-1 % FvC100 ul 323 L (3000 cells/well), 37
CC2UMRMERE L. HhrH L wvd oL 725412,
& o cisplatin (DMSO) (& 4\ & cisplatin (saline)) .
1% DMSO (salinelZ &ML 729 v 7V o 4A5130%
DMSO) &7 5 X HI2H > FvEii, 37C TASH ;2
L7z D, cell counting kit-8 % 10ulhiz 37C T 1K
MA Y FaxX—=bLTEMBEEAL, 450nm 2B 5
WOCEEMET S &L ) At e®m L7z (n=3),

3. BREEE

3.1 Cisplatin (DMSO) #HE T CHKLAEaZ—45 >
AR DR RE
Cisplatin (DMSO) fFAE T T 5 — 4 ORI %2 Ik
S, ZTNESEMICTBIZE L7, TOME, EHE%Ra T
— & e (Fig. 1A) & H# L T, cisplatin (DMSO)

A

Fig. 1
cisplatin (DMSO). Scale bar=2 um.

AT DR RERET57 7 F F#BEICET MR

FAET TR L7z a5 — 4 Ml (Fig. 1B) I3t E
BN, O SEEIHA L TnD 2 Ehvbh
ST TORER LD, cisplatin (DMSO) 1Za2 55—
HEZHEL, MBHEORRKLHH L TVWE Z Lhbhro
72

3.2 Cisplatin (DMSO) #a5—4">3E5EABE

IC5Z2%%E

Cisplatin (DMSO) & MG X725 —7 ¥ OMNREE
fufk: (CD) A7 MVaHlE Lz, ZOME. 3HEHLEA
B A 0225 nm A EDIED T v b VT RSB SN
7z (Fig. 2)o HH L7=R,, M (CD R/ E & A AHE 3T
D) F30.11TH Y. Kekoas—4 > (0.13) & FAEE
DETH o772, 2D &5, cisplatin (DMSO) % 1%
HERZas—4, ik, TO3IELEAMEZIZIZHFL
TWbZeDbhrolze ZNIZED, cisplatin (DMSO)
DT BRI ERS R, 277 D3 ESL
BAMBERZLEEEELZEICEBLLDTRVI EHHE LR
/g (/i

B

SEM images of the collagen fibrils. A, Type | collagen only; B, Type | collagen plus

Fig. 2 CD spectrum of cisplatin (DMSQ) -bound type | collagen.
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3.3 35— 4 > &cisplatin (DMSO) ED#H &4 D

stoichiometry

37— 15 FICKAT S cisplatin (= Pt) D% &
wL7. [ as5—4 2 Lcisplatin (DMSO) & %N T
AHAEH S &, BRANERIC X 0 #8ED cisplatin % 27HE L 72,
& B @ cisplatin 2 JE Ot X D Em L, A A
cisplatin B H5E LI S L&D, a5—F VAL
TWwhcisplatin D x BfEd o720 TR, KEMT S
— 2 153 1A2xF L Ceisplatini3f 3 ~ 4 fflfEA LD % B
o LHAMES bNnz (Fig 3)e — i BEMSE-a5 -7
V(ETF V) mHGIZGAITE WIRE R RS G SR A A
9, FEFRERNEAEITRE SN, THICED, 25—
FUNSELEAMERID Z LI X o THR 25458
i as—4 v FI2AL, & ZiZcisplatin (DMSO) 254
BETHLDEEZ LN

3.4 a5—4>EIZHTBcisplatin (DMSO) #& =B
SIDHETE
WIZ, cisplatin ® a2 5 — 4~ LYk &AL 2 g T

Fig. 3 Binding of platinum to native and denatured type |
collagen.

%7292 cisplatin (DMSO) EMEAMEHT AT I /% H
Nizo FD2OHGEY—VELT, 25— U3 H
LREANRTF FEEH L7 (Table 1)o G L72RTFF
MIELHAHEZMRFETX 5 X 92, Gly-Pro-Hyp
(Hyp=4-hydroxyproline) #t ) ;&8 L # & A bE2HI & L CTH
W, 7IFFETICH L CEANMEER AT A E RO T 2
J W (Met, His, Ser, Thr, Glu, Asp, Lys, Arg) & ZIhZFh
FAPMRINTIEEALE, SNHEXRTF F2337C T, 3 &
LEAMEEEZ L > TWAHILIZCDANY PIVIIEICED
MR L 720

~R7F ¥ & cisplatin (DMSO) = H /Ny 7 7 — T
LA v Fax— D MLZBIKIT—F UVEREREA L.
cisplatin (DMSO) ® 3 5 — 7 > MUFAMEI B PH 2 3 % 52
BR2.2IR LB L o TR, 2T v AT &
W L7=RTF VAN T T =7 ¥ OMBHETZR 2 2 K
ITX 0w EFREMER L 720 FigdllRd X912, Met
MO His # & A 727 F Fpep-H. pep-MOIELFEIZ L 5 T,
cisplatin (DMSO) O #EHETE B L E R R 25555 5 2 L 28
bh oz, TiE, cisplatin (DMSO) 83 EHHHART

Table 1 Collagen-like peptides tested for the cisplatin
(DMSO0) - binding.

Fig. 4 Identification of amino acids responsible for the cisplatin

(DMSO) - binding.
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F FLEOXRTF FIZEENTMet LU HisIZHEAL, T 7
— T U ERHBETAIENTELL o272 THILEEZ
bNb, TORENS, 25 —4 2 Edcisplatin (DMSO)
KA T Met d 2 W IdHisEES T T2 o L HEE
a7z,

3.5 Cisplatin (DMSO) L& h3FHAREDHT
Cisplatin & DMSO & DG & B A 2 H <5720
\Z. cisplatin (DMSO) % ESI-TOF MSIZ & o TH#F L 726
ZDOFER, m/z = 257, 288, 307, 343, 367, 403D 6 DD Y
— 7 M 87z (Fig. 5)o MITOKEE, m/z = 288, 307,
343, 367, 403FhZho ¥ —2i%, [Pt (NH,) (DMSO)],
[Pt (NH,), (DMSO)], [Pt (NH,), (C) (DMSO)]", [Pt
(NH;) (DMSO).], [Pt (NH;) (Cl) (DMSO),] "IZAHY L 720
Ll S N7z MS DGR LR Sz b o LB TH
572, ZHIT X Y. cisplatin i DMSO & UG $ % & 4
< Ed. ClADMSOICEH L 72 1 E&#fslik e, Cl &

AT DR RERET57 7 F F#BEICET MR

NH;® 2 22sDMSO 12
ZEbholz,

Cisplatin D% BAYERTH 5 transplatin, Z L Ccisplatin &
[ &7 9 F F R PLAA A T 5carboplatin &
oxaliplatin (Fig. 6) ® DMSO% B L OKEHICOWT
b3 T =7 VBRI ERI R AT 2 0%, kDT
B X o TR, ZoO#EHE, transplatin @ DMSO & i
D HNDS, cisplatin (DMSO) & FFEEDOHERREEZEGT 5
Z Wb dro 7z (Table 2), &KiZcisplatin & FEEIZ, L&
W O DMSO W 7 ESI-MSIZ X ) 4987 L 720 Z D55
Fig 5IZR Lzl e e s NsE— 7 i s 7z
(data not shown)., Z DHEH & V) B
& transplatin ® DMSOE W (2 13 i L TCl- @12 A
DMSO 2 }%Lf_fﬂ%i)‘*ﬁtﬂéhto ORI,
DMSO® 1 & #fk<TH 5 [Pt (NHy), (C) (DMSO)] 7%
WA ROBRE LTEZ BN,

B L 72 2 EIRARSR DL S %

e % $#O cisplatin

Fig. 5 ESI-MS analysis of cisplatin after incubation in DMSO.

Table 2
against collagen-fibril formation.

Fig. 6 Structures of platinum-containing anticancer drugs.

Inhibitory activity of platinum-containing cancer drugs
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3.6 HUVECHmd2a7—47 MEHICHTS

cisplatin (DMSO) D&

WEMBA WS 535 =7 »IZx 7 4 cisplatin
(DMSO) o il #t #fe  B B 55 % 5% o 1 H % 57 Al L 72,
Cisplatin (DMSO) % & A 728 CHUVEC 282 L., #
Rt a5 —4 v & s getn U 7o 1046 i BEMER 12 Tl
BElTo7z0 TOMME, BIRICERE L35 —47 VD
I Twabar bu— (Fig 7A) LKL T,
cisplatin (DMSO) #1EM ¥ 72346 MIFLAF T I
MEDSEEE L. Ny MIoGfmaishiz (Fig 7B). 0%
DR AS W L7z 25— 4T 1Zcisplatin (DMSO) 2%
TEH$ 22 8T BRI T —7 VMRS HE ST
mtEZOND,

3.7 EBEBMBOEZ /N EELEIIX T Bcisplatin
(DMSO) D&
3.6 T/R L 7zcisplatin (DMSO) 2 & % il HE T Bk B 2
REVHBIC L 37— VEAREICL2b00E ) 2

Fig. 7 Confocal microscopic images of collagen fibrils secreted by HUVEC. A,
control; B, treated with 100 uM cisplatin (DMSO). Scale bar=30 um

MW A 72 @12, cisplatin (DMSO) 234 £ 72 ¥ 4h T
HUVEC # 3 HRE¥:3E L. cell layer O W AEVEW 75, AN
W X OE o 3MEEICE L T Western Blotting % 17
W, 27— OEHEERHE L7 (Fig 8)o Z DR,
cisplatin (DMSO) Z WML 7235A& WML T wWihéa
\ZB1F 5 cell layer O W EEME 75, AW 553 X OB i
WZEENL3T7 = EIRIEEEDLL LW EAURENT,
L7255 T, cisplatin (DMSO) & I 5 — 7 » lEHETE B
FERD AL, Mo T =7 VEAREICL S bDTIEAR
L i ORI EIC X 5 2 LA S22 % 5 72

3.8 Cisplatin (DMSO) DOififaz=14

Cisplatin (DMSO) O #filg#: 1%k % # -~ % 7212, HelLa
FM A % cisplatin (DMSO) B & OV # & K ICHE R L 72
cisplatin & & A 72K C48WE RS 28 L. Mifa oA fr %
HWEL7ze FORHE, cisplatin (saline) 12 & 5 IEEAK
FH 2 M EEMEAS, cisplatin (DMSO) Tl RIEIZHE L o
TWwb 2 EAREhs: (Fig. 9. Cisplatin® DMSO A

Fig. 8 Collagen production by HUVEC is
not inhibited by the treatment with cisplatin
(DMSO0).

Fig. 9 Cytotoxicity of cisplatin (saline) and cisplatin (DMSO) to Hela cells.
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DML DR T 2 BUI DA HG ST 2509,
AREBRTITMMFEREZ AL 2 2I2L), MiFCETh
HTIVT I VEEDF 87 D cisplatin O IEEF LY 70 45
AOWMEEEZBIR L& TITo 2720, L) IEiER
cisplatin (DMSO) OMINBHMEIZ OV TORKER{L &
WCTELLDEEZOND, U LOFEBHER LY, cisplatin
[ DMSOIC# 3 5 2 & TDMSO & Kt L. EK#HEMED
cisplatin 8K %2 AW § 5 Z L AHEE S N7z,

4. ¥ &

In vitro THDT Y FLAZ ) ==V 7Bt 5z cisplatin
(DMSO) &, 27 —7 v OMMHEL & #EMg L ~x v T
T2 EDPWHS 2 kol TOHMERIICIE
DMSOS7 7 F F T ICHAL L TW5B 2 L HTH -
720 720 T OFERLIC X 5 Tcisplatin Ol A T
EAEMEL, T— Y IERE B h o 725, cisplatin
(DMSO) &, a7 =7 v 2ZIFThlifiosy v 7K
ER$ 5 LD Z/RTEY, ZOF IO H THEIC
JCHT 52 L I3WEECTH S L FHENS, —J, cisplatin
(DMSO) 325 =4 v 3EHEA LOKRET I BR
TS ET A DD, KT TFFHERE, 297
> AMFAHEAL AR I 330F B 431 [H] C DA HERFE O B HE % W 5E
THETHMBZY Vb bDeEZOLND,

i
ZNY AN WA AV RV et 2 b7 S Y SN /ST A L 7S
Hr 2 W EH L X9,
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Recently, the effect of nanoparticles on living things has attracted much attention because of the increasing opportunities
to use the nanoparticles in such areas as environmental purification, biology, medicine, cosmetology, and so on. As
nanotechnology advances, the nanoparticles with desired properties have become available. On the other hand, nanoparticle-
induced toxicity has been reported. Therefore, it is important to quantitatively understand risks of the nanoparticles before
using them, though the effect of the nanoparticles, especially in the case of an uptake through skins, is still not yet unclear. In
this study, we synthesize monodispersed titania-based nanoparticles with controlled size (70-500 nm) as a model material to
investigate the nanoparticle effect. In addition, a characterization system for such effect is developed using a membrane-type
surface stress sensor (MSS), which can detect surface stress applying on its surface with high sensitivity and in real-time.
Taking advantage of the photoactivatable cell-culturing substrate reported before (J. Nakanish ez al., J. Am. Chem. Soc. 129,
6694-6695 (2007).), we demonstrate that cell-culturing only on top of the MSS is possible.

1. #&

WAL ML) — ALl HICBW T, BIZIE TH
G&F/anq V| REOHBT, F R ORI
FHMENLBAHMLCTW5, PM2.5MEOELL %
—DODE S PFIT, F KT PEMRIIRITTHEI S B0
WEFNOOHLI LD E. FIRTIGI SR TR
DEEWZEHN & . T RER B 9 2 R I I o
MEES 25, BEok s, BORKRICL LT 7 HT
FHUCHET AN HE L ERE 5T, BEICHE
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Real-time and quantitative analysis of
the effect of nanoparticles on fibroblasts
in the dermis

Kota Shiba

WPI Center for Materials Nanoarchitectonics
(MANA), National Institute for Materials
Science (NIMS)
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DY ERIIG D FARDIRAL L2 <. PEROE T o5&
b, TITATHEIECBVTIE, 1 KIEAHOTTIP :
KOEVHZEL:3BELL, ZZTHTO [#] oia%
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KWT, ZOBEELRIGH %, ODAB L O 1 RKIRA
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IANF—%/NELTBDIZFMOF % =7 —0DA L
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R 2 DR OMEICBWT, TVFLVT I VDT
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EDTHETLFETDH D,
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FATOX I —O—FTHY., RENLH F LIN—H]
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WS B WA A 7Ly LICEKIISIEMENSZ &I
EoTHELD A VTV YOEEHN, BlES L z—dltkois
HE LT VP — 2CRRICER SRS, 70 b
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D BRIBE—AEBBHEA S TL YOI DOER % #i
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4) ¥z EPTER O A oA PEk (BT &5 o %
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LIk oT, EBEOA VT L Y EICOAMBERES S 2
EPUFETH D T ENFEIEI N,

4. ¥ &

<A 70T 7y e lMARRAE T - KOG F
WC, IV TFTIYNVT IVAEET, T8 T T4V
TaRF Y FONKGH - MEEKILEIT) 2 EIXD,
A XD TBHRIROF F =T - F 72 5 FI VT I N
A7)y T 215720 KT O B IZ L8 2R KIC
HHL, GHBEOK/ AV 7FOELTVI—VOELVHE
ZEZBHZEIZEY, 70nm A5 500nm D HEPHTH A4 X D
SN T EBEONDL I EN G ol T2 RMITAEL S
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Mice deficient in one or both copies of Mobla and carrying a trapped mutation in MobIb developed various cancers.
Most frequent cancers in these mice resembled trichilemmal carcinomas. Keratinocyte-specific homozygous null mutations
of Mobla and Mob1b (kDKO) mice showed hyperplasia of keratinocyte progenitors. kDKO keratinocytes exhibited
hyperproliferation, apoptotic resistance, impaired contact inhibition, enhanced progenitor self-renewal, and increased
centrosomes. In addition, loss of Mobla/b, or activation of downstream YAP] were replicated in human trichilemmal

carcinomas.

1. #&

MIBL R O FE S X 0 BGH AP S o HE il Bl S
(Contact Inhibition)” X &E L L FDOHEENMOENTH
0. COBLIIRIGHE. FE B MlaAERE s IR
HEICEETHD, LA LIS, HEAHICE D 2 M
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F—EBD20DFF—EH AT — FPOHER I, 0k
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XD EIEE R T, FTiROEEENTYAP1ZY ¥
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Y57, HippofREHIE A AMBIEE T & LCHIEH SR,
SHODVAEBOENRRE LTS hTnd, Ll
BHRS, I F TI/ER SN/ Hippo kTR~ 7 A
D% B EBIETH - 72720127, Hippo R+ Dk
RIZBT 2 ZENEE SRR AHOEETH D, 720 W
FLHI % Hippo B HE 20 (I3 M [ 20 F- 25k b T\ 728D
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Keratinocytes homeostasis by contact
inhibition signaling and its disorders

Akira Suzuki

Division of Cancer Genetics, Medical
Institute of Bioregulation, Kyushu
University
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0. RO AT BEUHERTH 5o HHEREH
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NS AZESRSHHY VY F IV ORFEIZL B 2 L 25 L
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5720 TS DR TIZPDGFRoX GATA4 O B 7 58l
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LR E NIz,
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2012% £V E|H)

—113—



A X hAY-MERE Vol.22, 2014

DEEFIRREIC X B Pl 2 SRS BE SN

TIF/ A4 MEFERAIMOB1IA/MOB1BRIET I XX
MOB1A/MOB1BXRiET Z7F/ U1 FORIAR

Bk & 9 1I2MOB1A/MOBI1B# /KR~ 7 A 12461
RIENERBE S ADTIE L2720, RICFEF T 720
Y- 755 734 MERKHMOBIA/MOB1B - H k€
RIE Y AR ERL7: (XY 72 VidE% 1 HEICK
5)o 7 9F 7% 4 MERIHMOB1A/MOB1B ~H A& EX
HY 7 23RN END 0D, REFEFICREL, BE
I ol LTz SRS < ZUX KGR Lz o
MU X BT REE A X722 L, At 3 E Cloahisss
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EEBO, INOPVBADHEIECHFG Lzbotllbhs,

AALFICIE. MOBL FiHtD LATS1/2m1) bR
Wz, PSR EICLATSL /2 3 g R IS

WA L7722 &2 5, MOBLIZLATSL/2&HE D4 e iz
LG LTV I ERIEIN, S5, FHED
YAP1 D) Y ALIZIRA L. MEEAS IO EL ST
YAPLIPBICHERE L Tz,

EMHEREPADEREETEFELTDMOBH

ko X 912 MOB1A/MOB1B#KIE~ ™7 A D4 Hi
2 SN2 1 Keratin 17 (A ERESHL~ — 7 —) B
PEONEREESATH -7 (M2),

Z ZTRIZE MEEBRED AR E VT MOB1 R E D
THOYAPLO B EZMat L& 25, FPEORER T
MOB1 D3BUE T %#. 3/4TYAP1 DFHITHERCKIZIED
Wik %722 L5, MOBI % & ¢ Hippo #8045 A%
t MIERBPADRKNO—~NTHLZ L E2RLE (M8),

3. BELHE

AFZEIC L > TMOBLIZ B EICHUIATH H 2 &,
Tfi 2 OABADFREICHG L, fFice MEERB2SAD—K
ERD LSRR ANV THATII LD TORT I ENT
% 71»:9*11)0

Hippo R VM BBz il e B A S 2 & Ol % 5 1 C
TWEPE{E S % A%, Hippo #E#% O FH 12 & o TRBHBEIC K 5
BALEDL Z LMD, SHRI7ICHET 2L D%
&, Hippo B DML REZMET 52 LICLk>TAY
V==V 7 TELWRMELED 5,

M3 T7F /%A MERIMbIA/IBZEZREXREBY I RCALNZERPERRB LEDIEE & EZBRBHOREARIL (UCI

2012% & v)3|H)
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5 7F /%414 MEERMob1A/1IB ZETEXRIBY IV ADER FEMIEORSMEMIBOEINE B2 EREETT
¥ (JC12012Y £V B|MH)
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X6 MoblA/IB_ERERXRIETSF /U4 MIASNZMATEIETAE. MIBEEE, EMNGEIES (JCI
2012% &V E|H)

7 MoblA/1B ZEmeRIBr I F /H4 MH > BMEANZIEARE (JCI 2012° & V) B|H)
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8 b FEESNEREIAICE TS MOBT X YAP1 DEEDSEE (JCI2012° LvE|MH)

Fk 41X Hippo #5 3 2 M09 & 9 2 B 7z 2 U S O BiFS I
LETFLTBY., SHERLA~Y 2L, BEEF VY
2L LTEYFHEMORBVY — V&b,

SR B BB BT 5 MOB1 O 815 % R
5L EBIT. MOBLOBERFEREDNL P AT —<TH
HINTWEZERNLS, AT /%4 MIBIFTAMOB1ID
ZEDH R L7z, & 512MOB1 B4 @ Hippo #% 41 )ik,
S OREBED AT L. # U T Hippo iR E 12 BT 5 H
BREOEHRE. TORFERBEZIIRL72\0,

&!n

3
WFEBNRZ 5 ) ¥ LR EEA 3 A X+ o ¥ —Hf%E
PREUY O SEFLH L B §.

(3x ®k)
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Ceramide, the backbone of membrane sphingolipids, is now recognized as an intracellular lipid second messenger that
regulates various signal transduction systems including apoptosis. In the yeast Saccharomyces cerevisiae, accumulation
of intracellular ceramide causes strong growth defect. In this study, we screened yeast mutant strains showing abnormal
sensitivity against ceramide accumulation. It was found that deletion of /RA2 gene encoding GTPase-activating protein or
PDE? gene encoding cyclic AMP phosphodiesterase, which negatively regulate Ras-cAMP-PKA signaling pathway, causes
high sensitivity against the growth inhibition induced by ceramide accumulation. On the contrary, deletion of RAS2 gene
encoding small GTPase causes resistance against the growth inhibition. These results suggested functional relationship

between ceramide signaling and Ras-cAMP-PKA pathway.

1. #&

BB R DOMEREIIE, Ky 2k 558N 7
PAAET Do TOMRE/NY) 7 ORGSO Db % 5
TWED0tET I FTHO. £F I FIHEFETIHLHERK
SELTHREZBIEHEINATVS (53 Fid, ERERE
"HBAWET S AT 4 Y TREDOBUKMER YT S
Wi&Ecdhsb (Fig. 1)) — T I I FEABEAICEY
THMEICARSND ZLIZX-> T Mt (7R M= 2),
Ml oAb, AR B A & B 2 M NIRE > 7Y v 7o)
FELTHRET 22 LA ORI I o THESINT
VoY, L LBAS, I IRDOYFFY LT EL
TOHFTLVNVTORER A 7 = XL L TiE. AR
HP% QRIE LTW2008IRTH 5, RIIFETIE, &
SINYTZFIYTZORFAARLBHEZEKE L, 1
HEETE Saccharomyces cerevisiae & E 7T IWVAEY & L CTHW
T IAT % A T2

il

2. % B&

MHFBBOBEEAT7 4 VTREE. 1 2 b=V VR
RIS 724 7 Y =V EFAF) VLT I K (IPO) %
FEARELE L TBY, Ty /=R, E5I4 7Yk
— V) YEEAMAN L 72 MIPC, M(IP),C #4935 (Fig. 2)o
SNSRI BIIAA T4 v TITY URAT A
TREMREICHL T L EZEZ 5N TWh, BERICBWTES
I FZIPCICEM T 2% (Aurlp) IZEFICUEHTH Y.

Molecular mechanism of moisturizing
factor, ceramides, as a lipid signaling
molecule

Motohiro Tani

Department of Chemistry, Faculty of
Sciences, Kyushu University

Z DR ERHER TH 5 Aureobasidin A (AbA). F7-1
AurlpDFEHIEN L - T, WA REBFHENT SRS
ENBZEPHMOENTVWS, ZOEFHEDFERKIE, O
BRHEDTHHET I FOMBHNERE, QBEGA 71
> IR (IPC, MIPC, M (IP),C) @b Th b LEZ bh
TWwb, WFgeftE 51k, LLAiC AbA 253383 5 A FH
EC L C EIEE AR R TR R T A R T 184,
J OHRHUNE 2 R S B TR R THRRAELTWA> Y,
INLOERMROBITZEL T, £J I ORISR O
EPEALT 52 LT, EOMBEEHEFICElLTLZ L
B S2ICLY, F72 2T I FORPHEERSOCA
WOKBIEDTERT HZ LT, £F I FOFHEEIRDT 5
Zl, — TR SO o- KBV bl tT 3
FOHFEEREAT LI EZWLNCLAEY, 20X,
HEE OB TR D Aur 1p FREFNIE 3 % &2k 024
NRD T, £ T I PO & ARG O BER)S
HOMNE o TET

R CTHIZEREE S IZ, T hIH A2 ) Vi 7o E
— 7=V RHARAL I ETRFIHA Y VICEoT
Aur 1 p O BLNHI AS 68 72 9 REZS Bk (tet-AURIHR) %
VT, Aurl pBBINHIASTHEE S 2 EFHEICH LT,
EEZMEZ IR T X ) R ERBET ORKZ AA Tz, BRI
V. BEREIE L E R T 4800 i 75 F 2 A BE X - BE

Fig.1 X714 > JEBOEKEE
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BT/ v 279 894 750 =Y 2/, BB
F 7297 T84T —DFENEFNDOIZ tet-AUR 1
DEFRBA L7 ZHEEREME (tet-AUR T xxx AR (xxx 13T
B OILHBIRT)) MR L 72 MEREMERIE,
Tong and Boone ® /7 125t 5 Tt o 720 BAKRIYIZ I,
Mato B! tet-AURI¥RE Mata Bl OBREIET/ v 7 T
N4 TS5 —kkENTEDE, KRR 208
TR AFEL, “HERIEA SN TS A% #ER
R CTHEEST 2 2 w9 i Th b (Fig 3)o — 124800
BROFT T L CoEHERMRE RS 572012, WOk

AMEIIZ, 3UE DL T = —F iz, ThiC
IoTIHDERT L — b ETRA3MKD B kD ENEZ
T 2EDUheE b, TOLHIICLTIEEN L
BBk (tet-AUR1 xxx ARR) O F¥ 34 20 ¥ 5%
ZE T Tz

3. R
3.1 AuripHFEMHEIHLCERESZEERTEIGTFD

BR
BEREIR LGB R T 4800 1 0 & M 73 AR L 724K (2 tet-

Fig. 2 HHFBEBOI 7 > JEEOEEHRZR

Fig. 3 tet-AURT xxxA —EZEMDBREIIEE
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AURI %A L7 Z BRI MM/ L, 384
L) r—%—%H\wT, ITnNoobkE KXo 421
0 F72130. 1 pg/ml 2 S LA R HICHZ /KX, AEF OB
BETSZ (FEIYHA 21 20 1ug/mlid, tet-AURH
MEREPHE L AEFTHEEZRELVEETH L), ZTO
FEH RIBE R4 2 VB X 5 THFICau =
=P A ADIUNE L T B EA R R AN 1018 F 2 L
oo TS OEEZMERBROERERTIE, Dl
WZBE5-9 2 BIR T84, A7 4 v TRRE OS2
b B BIETAS 1M (SCS7). MBSz ERICE D 5
fZTA 1M (IRA2). FAKRA 7 F 3 R HALEEER DS
1M (SACD). BERERMBIE T 253, HENTwin
SACI?, SCS7" (=B L Tid. Ll ZAurlphl & #I
Aureobasidin A ICEEZNZRIEMETELTHHES
NzdboThsb, FHNE. ZONTERSTEGSY V378
1L GTPase (GAP) % 2 — K4 % [RA2# (T I2iEH
L7

3.2 Aurlp EEIMHIZ L B4EFHE & Ras-cAMP-PKA
DT FIVERRR E DREEM

Ira2pid. & F#G¥ v /328 THh B Raslp, Ras2p
% GTPH AT 2 & GDP A A R O R IE R A & A5 2
GAP: LTSN T3 (Fig. 5)0 BEFFIZBWTRaslp,

Fig. 4 tet-AURT #%® 10ug/ml K¥> %147
1) (Dox) FICELZEBEE

Ras2pld. 7F=VEEY 7 5 —¥ Tdh A Cyrlp ZiHMHAL
T 52 L THRHANCAMP R % 3 kK & £ PKA (Tpkl,
Tpk2, Tpk3) %M L X ¥ % (Fig. 5)o Ras-cAMP-PKA
VT FVARERE, RO MBI OB X 2 85 ]
., ZVa—ARE, AL ARESEICBWTEEREE
BREZLTVDY,

tet- AUR1 ira2 A O B BRI, fet-AUR I BRZE 5
BEDIEFICTIAERHE LRSI RV NI A7) Vi
£ (0.7ug/ml) THBEPFREBGEINR ko572, TDX
9 7o AR Aur 1p FHSEH] Aureobasidin A 2 v 7z
WCHRBRICBIZ SN Z D, Aurl OFRBERLE ISR L
TIRARIBHRIGEHEZ 2R T S LWL % 5 720
W2 Ras-cAMP-PKA ¥ 7 F IViRIEICE b 5 F Do KT
DRI LT ABEDBRI 21T 5 720 Z DFEF.
RAS2KRIEZ tet-AURIVRD F ¥4 4 7)) Y2 X 5AFH
BT LN R TI X T2 LA b5 72 (Fig. 6)o
F72cAMPOKRARY T AT 5 —¥% 32— N3 5PDE2
KIBIZ & - Ty IRAZKIBE FARRIS, Aur 1 p FEBUIHI 6
LCRBEZMEERT I EA L7 (Fig. 6)0 25 OH
BX Y, [RA2%H 5\ IZPDE2H R T 5 Z & TRas
cAMP-PKA REEAEMAL X5 & Aurl p ZEIHBNHN A
LCEBEZME %5, #ICRAS2KIHIC X 5 TRas-
cAMP-PKAREEAIIHI S b LiKPiME L 2 B 2 &5 2

Fig. 5 HEFEE O Ras-cAMP-PKA ¥ 7+
IRERDR

Fig. 6 Ras-cCAMP RRIREFDRE\EHD Aurlp RIRIFENICHE § 3 BZ14
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sz’

Aurlp DB D 2 X EHEHEX, HEEX 714~
TREOWP Rt T I FOEREFLET L L THEFM
ERFET D, TDIZDIRA2H %\ & PDE 2 fn 1K
WX BEEZED, COELLDRT 4 v TRERHRE
WERT2bD0%0NFAHETH D, —) T, R
(pyhtosphingosine, dihydrosphingosine) (Z If il % iz
LCTtT3IFeEKT 58% (Laglp, Laclp) #fHET 5
&L T I FOESEIIH S, HEA T4 Y TIRED
BRWDTH T, BEBOAEEFE R SR (Fig 2).
ZIZTC, kI NERBEORHY T2=v N TH D
Lip1p O3EBIHPHIE, tet-LIPI¥R. tet-LIP1 ira2 A¥E. M
Wtet-LIP1 ras2AWE T, BEX 7 4 ¥ TIREWA
HFHET L EFTMEISHT 5 IRA2, RASZEIZTRE®
MR PRIz tet-LIPTHRIE. FFH 4 271 ¥ 10ug/ml
EVEH S5 2 L THOWAEFTKTZ/R L7225 FHROEE
KT8y — V& tet-LIP 1 ira2 ARk, tet-LIP1 RAS2ARRIC
BWTHBILEINT, TORRLY, IRA2H 5V ITRAS2
KR, BEEAT 4 2 TRERAI L BEFHEICH LT
BEBELZWZ Db oz §4%b B, Ras-cAMP-
PKA #E DAL & > T Aurlp ¥l 258 T 2 5
I FERICH L CRBRSMART 2 L AR S N7z,

3.3 AurlpRBEMHEICXH L TERMERYT vILFIE
—4 Ly Y —DFEREEIR

Aur 1 p BN X 5 W ERR ICH W T #HICHE
P2 RS MROBFR 1T 5720 BAAMICIGBRRBEHIC X 5
T Aur I p BN T 2 WPMEE 5 SR T HEET (%

VFA¥—HT L yH—) OfExrilsiz, Aurlp FEHI
Hilk. tet-AURIRE, \ZEER G tB(RDNAWT Y 255 > & A
IRV F AV =T 5 X I NIZIHASNFERG A DNA
GATFG) =% TV AT —=A=TarL, BREOF
¥ A 270y (10ug/ml (tet-AURIFRH R EHIGH T &
ViR (Fig. 4)) ICHBE L. ABEPHER SN HE
Aur 1pBHIPHNCKT§ 2Ptk E L, BAZI N TV
B R R DNA 5 4 75 ) — DRSO 21T > 720 &
DGR APV AIBEFEGR T2 32— N3 5MSN2%
Aurl pZEBlHHNI a2~V Fa¥—HF7FL v —& L
Tl L7 (Fig. 7TA)e MSN2O<VF ¥ —=H 7L v
=& RIE. Aur 1 pFEERYHEH] Aureobasidin A 2575E 3
LAEBHEH L CHEREINS, —FHT, €53 FAK
PRk (tet-LIP1HR) OAEFHEIEZ, LA Fa2—LAwT
EMB, MSN2iZt 7 I FERBISHT A2 7L v —iii
fEtHDHIENRNEZDLNT, & 512, tettAURIFEIZ
MSN2FRNZFD)X5 a7 TohHhbMSNADPRIEL - =ZFE
BLRE (tet-AUR 1 msn2A msnd ARR) X, FF¥F T4 427
X B AurlpBEBUIHNCH L CREZtE RTI & D
B L7 (Fig. 7TB)e TN O ORI Y, Msn2p L O
Msndp23tJ I FEREICH LT, #Milsz 7o727 b5 5
72ODIEENTTHDH I LD R I N,

4. &

Zrfal, HSEREREZ VT Aur 1 p ZEBLBIHNC 6§ 5 1 ik
SR OB R O M RR IO EER % 47 - 7245, Ras-cAMP-
PKA ¥ 7 F VmERED, €5 I FRFEEIFET S
ABEHELEBRICHEETLIZ L2 RBRENT. Thbb,

Fig. 7 MSN2 @FI%IE. MNS2, MSN4 Ri8H Aurlp BRIBIMEIC L 54 F

RREICRIETRE
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Ras-cAMP-PKA R ATEMAL SN D L ) R EREEAT

LY Aurlp¥flAHET 2125 I FERICH L TEIKRZ
% 7R A5, Ras-cAMP-PKARREEASHIHI S5 & 9 2%
RABA LA, ISP Z R 2 &R S N,

Ras-cAMP-PKA ###813, AEFMERFICLHTH, AL

AN MR OIS 5 2 HEHE R Y 7P vniER

THb, 7 I FMUHEFIZE o T, EBIZRas-cAMP-
PKA BEEDSETAL S R T W B 0h, M S THw 23 0Hh
WCHELTESHOERELZFETH L, — T, AurlpH
BT 20 Fa =37 v b — 2R LR,
A ML RAREEENT %23 — N9 5MSN2% F%E L7z,

Fo TR ARERTIED S A Aurlp b9 BHLEH)

Aureobasidin A THI g 2 W B 5 5 Z & T, GFPREL &
Msn2p BBBATT A 2 L BBESNTVWE, Ot %

P % & Aurl p BB FH LT 2 EFHEORIZ, A

FLAREHNTTH S Msn2p NG EN S Z &L THE

FHEZIFIL TWD 2 EEZONL, S HICHRENS

L2, Msn2pldPKATY YBIbsNbZ e TANT 47

L% 2T EFME SN TRE Y, S%, €T IF

R FI2B1F 5 Ras-cAMP-PKA ##i & Msn2p il & %

AN LVAREDOEHEZTICHELIHLGM,ITLI LT, &

7 3 FOMNIN Y 7 F WARER I AT 528 % NI

LTWERZV, T2, SRS ERKEDINS, 227 —

SV T TROP o TRIZZOMOERBKIZEHLTH, 5FMl

T FRAT % EKAED THT & 72\,
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Glucocorticoids (GCs) are one of the most effective anti-inflammatory drugs to treat acute and chronic inflammatory
diseases. However several studies show that GCs alter collagen metabolism in the skin and induce skin atrophy. Cortisol is
the endogenous GC that is released in response to various stressors. Over the last decade, extraadrenal cortisol production
in various tissues is reported. Skin is also known to synthesize cortisol though de novo pathway and through activating
enzyme. 11B-hydroxysteroid dehydrogenase 1 (113-HSD1) is the enzyme that catalyzes the conversion of hormonally
inactive cortisone into active cortisol in cells. We previously found that 113-HSD1 is negatively regulating proliferation of
keratinocytes. To know the function of 113-HSDI in dermal fibroblast and collagen metabolisum, the effect of selective
11B-HSD1 inhibitor was studied in mouse tissues and dermal fibroblasts. The expression of 113-HSD1 increased with age
in mouse skin. Subcutaneous injection of selective 113-HSD1 inhibitor increased dermal thickness, and collagen content of
the mouse skin. Proliferation of dermal fibroblasts significantly enhanced in cells derived from 113-HSD1 knockout mice
compared with cells derived from wildtype mice. Taken together, these data suggest that 113-HSD1 is involved in collagen
metabolism in the skin possibly by decreasing the proliferation of dermal fibroblasts. Our findings suggest that 113-HSD1
inhibition may reverse the decreased collagen content observed in intrinsically and extrinsically aged skin and in skin

atrophy that is induced by GC treatment.

1. #&

INF = VIT BRI - B A N L ARFIZEIE A S E
A, ACH - MUE - MbEE a2 b — L3 B 4RI H
DRNVE Y ThHbD. MHD T IVF ) — VI EE L5 O
JER T B EZ 5NTWABH, JFITa v T — V5
BEROFER LD 3 L b AR OBEEEAS L OREEE & B
LaWwZ EPHLNIENDDH L, HIE, LD NV—T
N =TI WK IF /AL P A VF V= IVOH
WEVEALEE S & de novo B HE %2 bOZ MG s Y,

JRFT IV F ) — WABHTESE D —D T & 511 -hydroxysteroid
dehydrogenase (11B-HSD) (&AL T 2 v F V' — )L & Fi{f
HALT 2EEE (1) TH O, 2001 4F I ARBHHINL 4R
BEBEADBA SR v VEERZT SR T EHE S
TURE, MG - BIMERR X 7 R v 7 EREHEOFE RO —>
ELTHIED A TV AR TH 5, B, il ¥
$ - BWIMEOEFRE L Vo 728X 0, BT - Sk
W, 11BHSDIEFEORBEA R EN TV D, F 7.
20104F 12w~ 7 A2 BT 5 11B-HSD 153 o _E A5 M
FRIEICODBG T2 2 LA HESNTEY ., FRNBEOFIER
BICEDLE VI MEDLH LY NGB e, Rk
FZEDORIEDFEHND—DE LTIVFV—HRLASR

il

The role of 11B-hydroxysteroid
dehydrogenase type 1 in skin aging

Mika Terao

Department of Dermatology Osaka
University Graduate School of Medicine
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LRSS,

B AN o L CEBIEAL) A EEOE
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AR, B, TV a— VERG EOREE ) 5T, A
LI L D WIRIYIZIE, B 725 A, W% EH%F80
b, RE—BEROBETINGEL &0 By
THE D FIEE LA KR L AP SN L. FERER
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etk 7 E3HR DN D o RIS, KR 2SR O 4
BB E, KE—HEOBRIWTILT 5. T2, ERME
FHNEOBAWA L, BHERK T A7) a3 7070
YHWMATHY, EE O BRI AR T R
TaF—FUyEERFERVI L MEINTVEYY,
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Tz o oMM 27 VvaanFad
FBFIPE D AL L M 5 2 LI L7,
VA a)NF a4 NEIEED BIEER 072012, A
fREEE LCHhAHE L LB ENDEAITH D, L
L. Sz zovaansasf Folhindiko sz
<25 AV RIHE) BN ARNRED 3 v F Y — v
IR RPED 7V 3 a)vF a4 Fid, BRI R v e ME
B, SHEBEZ I SR T EPmMonTw5, F/,
B 7 vaansdaf FRIONIRRHORIE-R O—
DL LT, REOZEM. Mk, St sIRE D2
EHFIERIND, HEOEMTFEICTITI—F U Hke s
Ja¥I ) A VEROKTICE2bDTHY Y, Lk
DEBICBVT, FVIaavFal FoLg¥ks500 ik
ZAT1a5—=rres 47335 UHRERT S
HIENHEENTWE Y, ZokHiz, EMEorva
IVF A FEFENSHE D B2E ZEHE SR BRI R
WM AEBI AL L il T 5 & 2 AL,
RIFFETIE. ~ 7 2B 2B 5 11 B-HSD 1 5B A iy
LB ERTALICHEAL, ERELICBT S
11B-HSD1 D ## % 11 p-HSD1FHESR K, 7 v 2 77 b
XA, R ARG - BORRHE SR 2 H TR L 72,

2. £ B

2.1 HRaEE

B 1 HBOST AL 725 A% 4 mg/ml
PBS CTi#i# L 7z Dispase (GIBCO, Carlsbad, CA) 1Zi2 L.
T 1IRHIA v F axX—bDth, HENPOREZRHEL
720 BONZEE#0.05% collagenase T 37 FE o H A
12404532 L THRiE S ¥ 724, 70um filter Z FHWTAB L,
10% FBS b Dulbecco's Modified Eagle medium (DMEM)
EHWTHEEL,

2.2 RNAQHEEFGEERIC - )7L 21LPCR

ST Total RNA Isolation System (Promega, Madison,
WD ZHWT, 78 b a3 — ) VIZHEvn~ 7 20 5 157 B
M2 5 mRNA # B UL L 726 RT-MLV (invitrogen, Lincoln
Center Drive Foster City, CA) % Jl\»"C mRNA Oiilz5 %
7\, cDNA % 72, ¢cDNA % template & L. X3 Power
SYBR Green PCR Master Mix (Applied Biosystem) {2 T
P TNERE LI NI AF—E VY I#isTE LT
GAPDH (glyceraldehyde-3-phosphate dehydrogenase) %
72,

2.3 wIXZ>7OvE

I TADLEROR MG Z PRI, WEEREH T
RS2 e L, BISBE IR % 1T - 72D B 12, Lysis
Buffer 2ml (0.5% sodium deoxycholate, 1% Nonidetp40, 0.1%

sodium dodecyl sulphate, 100 ug/ml phenylmethylsulphonyl
fluoride, 1 mM sodium orthovanadate, protease inhibitor
cocltail) TEHMMED ¥ > 7327 E % 4 over night THLIE
LD o7z, mO0uE L7725, RIEOEDEMR
BTV E L

MBL2Y TV EI0%DKRY) T 7T I RTFVIZT
0.02A T804 M BAIKE) L7z BAIKEIHZD 7 V% FH\WT,
PVDF X ¥ 7L Y ~O§E % 0.15A T4557 4T > 720 ¥
BHOXA YTV 3%BAFAINZIZTO0GH 7T
* v Ttk — kYUK %E 4 over night TS 8720 A~
TV &R 3% AF LA INT T3 HPEE Lok, HRPEGHR
T kPifk anti-rabbit 1gG. anti-rat IgG. anti-mouse 1gG %
6045 I8 SIS & & 720 TBS-T TPk L 72 4. Pierce Western
Blotting Substrate Plus (Thermo Fisher Scientific Inc)
ZHWTHS L2,

2.4 MTS7vytA

96 well plate |2 K2 JF #AfE 3L %2 1 welld 72 0 MIREEL 1
X 1032 10%FBS R M DMEM TH; 28 L 720 K28 L 72
Hz1HfkE L, 2H% 3 HE. 6 HIRIZMTSAEE (Promega,
Madison, WI, USA) & 1welld 720 20ul 2@ mL. 2
RE A >~ F 2 X— b L7zt WotEr (Bio-Rad, Hercules,
CA, USA) % AW TR (490nm) Tl L7z,

2.5 wmEESTENLeE

b MEEREARR 8T 7 0 val) 2L, UL
YTHINT T4 v, TF ) = VTR EIT o7 7T VR
Ny 77— (pH6.0) |2 & 2 ZMLF (oil bath 1105) TH
JEIRIGALER %2 1040 4T o 2 D B IZH I T THH, 28K
TPH L 72%. DAKO Protein Block Serum Free (Dako,
Carpinteria, CA) T# i 1547 blocking % 17 - 72, Antibody
Diluent (Dako) T 1 ¢k¥tffrabbit anti- 113-HSD1 (Abcam)
3 £ Wmouse anti-keratin14 (Abcam) % 100f5AMR L. 4
JE G128 B K s ¥ & 720 TBS-T (50mM Tris-HC,
pH7.6, 150mM NaCl, 0.1% v/v Tween-20) T 5 4> 2 [u]
VeI L 7\ kbR & BUG & & 72,

3. # R

3.1 KEEBICHT511B-HSD1DHEIHA

FR AL B 5 11B-HSD 1S % K2 A 2R T,
EH B2 CIE 11 B-HSD LI A i & H O 2B L T8 D
REETRZORHZITEAL AN P72, 72,
F R AL B % 11B-HSD 153U IL-18 % TNFo 7
EDORIEMET A DA A 0 NT T U REIR R & O RIER
I VHFEENDLZ ENbhotz (M2) W,
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3.2 Y)REREICHTEH11B8-HSD1DHEIHE

oA~y A, 3EITA, 27AXTA 8T AR TR
DR EHMMRO 11B-HSD1 % Z2 v 225 > 7Ty b THRE
L7z Zah, BELLHIZZEOREIDOBEMAA LT (X
3A)o F 7o, B MAEIAING & B LRT 2R A RNA A5l L
mRNA LRV TOLBHSDIFEBZME Lz 2 A, 1
= A L) HEE L - B HE R Tl e < 7 2 L D)
HUEE L 72 F MRS R CZ O RBIE IS EA L

A
A
113 -HSD1 (32 kDa)
B -actin (40 kDa)
newborn 3 weeks 2 months 8 months
11B-HSD1
B Hsd11b1/GAPDH
B 30 4
o 25
1.0 20 23 = 0
11 -HSD1 (32 kDa) 215
% 10 |
B -actin (40 kDa) >
0
(-) ||.-1l5 TNFa newborn 1year
M2 b MEEEFICHITS 118-HSD1 %31 M3 ~IRE@I-H TS 118-HSD1 R
A S@EENREH, 118-HSD1 : F. Kl4:# A HEYYZX, 3BYYX, 25AYIRA, 8TAXRIADEED
Bar =50 uM 118-HSD1 RHEE (vIX4>70OvF 1Y)
B FAILMAICIL-18. TNFa FhN#ED 11B-HSD1 B £%4BB&P1 Ev Y AEERHEFMEZICH S 1168-HSD1
REE (YIX42>7OyTq2Y) I8 (RT-PCR)
=R AL B R R SRR
(BrdUu7vtA) (MTS7vtA)
1.6 1.4
o 1.4 o 1.3
g 1.2 g -
o ! I
2 08 g I
< 0.6 T 1
S04 =
0.9
0.2
0 0.8
0 0.1 1 10 0 0.1 1
FHEZE (um) FHEZE (um)
X4 118-HSD1EEEREALMMIE. ERGHIEMEOEHEE(BEL

FBEEEEIZ$H135 11 8-hydroxysteroid dehydrogenase type 1 DX E]

TWw/iz (3B>o

3.3 11B-HSD1MEEICLUVEXRRALLHRSLIVER
A F D EEREA TUEL -
<AL REALHNE, BRI A B L, B
e E MTS 7 v £ 4 THE L7z & 2%, 11B-HSD1fE
WX DM BT A2 & KD, 11B-HSD1 i
s 2 2ICHE L Cwas eEz o5 (M4),

11 B-HSD1 = #1%5 72 BREEIC BrdU 7 v 4 (REA{LHEE) MTS 7 v &1 (B

RS MRE) CTHRRIENERE £ BITE U 1

—125—



A X MAY-ME#RE Vol.22, 2014

3.4 11B-HSDIEE R RFABRIEIEEFIZRILE 3.5 11B-HSD1MEZICLWERIS—4 > pH#EMLE
A7 L A= A (Hos : HR-1) 12 113-HSD1 B3 (50 uM) BRI BIF 5 11BHSDI O & # % Bat 3 2 72012,

%5 HEMHBORL ZBIGZLI-LZ A, REOMWESL X C57BL/6~ 7 A 1221 H M 118-HSD 1L &3k % f T4 5
O, Ki-67 btk o lgmfifaofgnsashiz (KM5), 2o (10uM) L. &L Ao A %E 2 B LB L 72,
IV, in vivol2 B W TH 1IB-HSD 1 K ML 11B-HSD1BHER Z #e 5 U 722 )8 TR B O E S 33 HIC
OWIEEAICHB L TWE Z b2 b, HELTEBY, YAy 7uay bTaA5—4F 547

1ol DEBEPEFICEA LTV (W6), 2D Dk

A Vehicle Inhibitor B %
§100 | — |
3 80
E 60
iz} S 40
= 2 2
T 0
- - ‘}Q L
& \@"’@
C D X

Ki-67

Ki-67 & 4 HRRE (%)

M5 118-HSD1AEEDHBIIRE #IEES B /-
A, C ANP7LZATYZX (Hos : HR-1) IZ118-HSD1 fAEZ (50uM) % 5 HE4IE#%
D HE &% (A) & Ki-67 & &% (C) Bar=100uM
B REMNEX (N=5)
D Ki-67 M (%) (N=5)

A Vehicle Inhibitor B BERDEX
1.5 ik
o
f=
@ s
<
2K E o5
L Z
I
0
Veh. Inhi.
C
4 Col1A1
| B -actin
0 5 Veh. Inhi.
Q P=0.05
g s TR
— (o]
+ &K g,
A o
,\ 2
By = 05
i 0
Veh Inhi

M6 11B-HSD1REEICLWEEIAS -4 HEML £
A 11B-HSD1 FHEZE (10uM) % 21HBEIE THREBOHERE Yy V> M) 70— L%k
&f& Bar=100uM
B EENEH (N=6)
C,D aA5—4>1a1l (CollAl) ORIRE (VT X4>JOvF1>%)
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RIY, BEOa T —7 VA% 11B-HSD LiZfICHl#E L
TV EHNDbRb,

3.6 11B-HSD1FH=EICKVESABHA{REL

11B-HSD1BHEIZ & 5~ 7 AR W OAMGHE % M) L7z
C57BL/6~% 7 A W HITEK L 72 8mmK @ £l # 12
11B-HSD1 (10uM) % 2 H4g\2# 5 L, 845 mifk %
L7222 %, BEREGHECIIAZICAG HIE O A
Lz (K7)

3.7 ANWFI-IDREEERIE

VAT NF a4 FIZHRCIREERZ/HF>2 L LD,
B4 72 SIEBE B OEHEICH W STV B 25, RIEE T,
MIAEVEH 2 70 2 sl ST b, RE AT
BWTH R IV F = (107 M) IF IL-6 3 4 % 3
L7225, EipE vy —u (107° M) i L7z (18)™,

\ ) | Y ]
inhibitor

Y
vehicle

120

3.8 11B-HSD1ICLBEBREIILFI—ILDFEBIIR

FEZIEICHIEL /=

R ERMALMBOIIBHSDIZ 2 v 7 ¥ v L,
IL-1B. TNFo kD &IELEY 4 ~ 7 4 > Tdh % IL-6.
IL-8 # ELISA Tl L7z & 2 A, 11BHSD1/ v 7 ¥
N TR SRS A M A4 VEADMET LT (M
9)W, ZoOKELY, 11BHSD1IC X ZALHEE T VTV
— VORI RREZ IEICHIE L T2 2 &b b,

4. £ &

RWFZETIE, ~ 7 ZAEZFITBT 5 ECHE S 113-HSD1
A A KT B2 11B-HSD1 / v 2/ 77 b=
7 AP LU TIB-HSDIFHFEHEZ VTGS L7z v A%
JETIEL b OIEFENIREE & FARIC, e & HICEE D
DAL ALN T =7 U HFBE b, MilE &b
11B-HSD1%BIAS LR 2 2 & Mg 3 vF v —u

vehicle
100
inhibitor
80
60
40
20

0
Q O & ©W @& A0\
0@* 07}\\ 0@* O@* 0@*0 %*\03*'\«

X7 11B-HSD1 A= ZEEISARK #{BEL /-
TYIXEB/IC8mm ADNAENE #EB L. 11 8-HSD1 BEEZE (10uM) # 2 AEICHAL 7=
A, B C57BL/6 ¥ XEIEER%Z 10 BENDEE (A) LAHEETE (%) (B).

M8 NFV—ILEBEERIE
EEREAILHBEEE 2 LRBEOINLF I —ILTEEL, IL1B 5

B4 IL-6 % ELISA THRIE L 7=,
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M9 11B-HSD1 FAZF KA ZIFIL 7%=
EEREALMIZO 11 8-HSD1 £ siRNA T/ v 747U, IL-1B. TNFa FEMHD IL-6.
IL-8 % ELISA THRIE L 7=, 11 B-HSD1siRNA : 11 B-HSD1 / v 7 &7 > #fld. Neg.siRNA :

I> ha—JuvifkE

PG BIER CALN L R E M T 528 XD,
11B-HSD 153D LR IZHE ) MIENIC BT 5 avF ) —v
REO LA, TR HEOV#EL, 29 —7 >
DWW EE FIFLTVEDO TRV LE L S LICH
Miad 3ol 9. FEMHME MR O KITT
11B-HSD1DEZE /) v 7 7 b~ A KD R M
M TGS L7z & 2 A, BAERI 7 A ISR B RE A 25
WCHRTHEICEALTWAZ LX), 11B-HSD1 D%
b B R A SR O B L FIRI L2 < 2 L AR S
N7zo KIZ, 11BHSDIHEREZE TG L2 Zh, K
EOREARDBEML, 25 —=F7 1ol EHEml LA LD
&0, 11BHSD1 #MET 2 L HE OO HIL, 2377
YOWLHYE, Tabb, M) 2L dET 5 2
Ebhro Tz,

Z O X ) s R LG 2 B ) BEREYZALIC 11 3-HSD 128
BHLTWa I eDE 2 5N5H, MiciE ) BENE
2B S 11B-HSD1 DB GAIE T - 72 JFED 7 v IS
11BHSD1/ v 7 7% F=o AICBWT, MGIcHE ) B
25— VRO S Ll S h iz, ke
AEK L7211-HSD1 2 v 2 7 k<7 A TIZ6 7 H~
AR, TAES Y ZARBIIBWTZED L) SRERIIESR
Lol

5. ¥ #&

REOAERMELIZZ VI aNF a4 FEBREIREIC L %
B2 FW T 572012, Mg a vV — VAL
% Tdh 5 11B-HSD1 DR EAIZ BT 5 155 % ffhT L 720

e e R MG LA O MR B 5 BB DA R BIE IR I O 1T
[ZIZ 11B-HSDLIHE S RFTa vF v — v o ERAEE LT
WhHEEZEZLN, RMEEICALND HHEMEOEEIC

1IB-HSDIHEDSAR TR WL MfEsh b, 3512,
RO A OFEF LY, 118-HSD 113 FE O RKIEIREIZ D
HELREZRIZLTOWDLIEDDR Y, IEEE D 2805
OIS LT W AR RIB S NS,

E
ARIFFEDZATIZHT2D . T A X b1 —AFFRRELY H X
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Traumatic injury leaves disfiguring scar and pigmentation, which provide significant reduction of QOL. Adequate skin
wound healing leads to beautiful scar. Therefore, there is a need for a better treatment approach. Skin wound healing is a
complex biological event as a result of the interplay of epidermis and dermis. Formed good dermis wound bed performs
an essential function for epidermal cell migration and re-epithelization. Although, extracellular matrix existing dermis
has relations with cell adhesion, cell migration, cell differentiation, and cell proliferation, little is known about a role of
extracellular matrix in wound healing. To clarify a role of extracellular matrix in wound healing, we investigated mouse
fibroblast cell using suppression of versican, which is a hyaluronan-binding, extracellular chondroitin sulfate proteoglycan.

The levels of versican expression were measured over time after mouse cutaneous wounding. On day 4 and 5, mRNA
level of versican were significantly increased in day 4 and 5 relative to day 1 to 3. By contrast, mRNA level of versican were
significantly decreased in day 6 and 7. Therefore, versican may regulate the wound healing process.

The mRNA expression of Srpx2, Ccl6, and Smoc2 was increased in versican suppressed mouse embryonic fibroblast.
Previous reports showed that these factors regulated the inflammatory cell infiltration and angiogenesis. These results suggest
that versican may regulate the wound healing through Srpx2, Ccl6 and Smoc2.

Blockade of versican changed the various factors in mouse embryonic fibroblast. These effects of versican blockade may
occur in this wound study on day 1 to 3, 6, and 7. Taken together, it is possible that versican regulate the wound healing by

the Srpx2, Ccl6 and Smoc?2 at some stated periods.

1. &

M 7 & CHRBE S 72 R R HENR e B A IS B R R
FLEEERL, HFLLQOLZK T EE 5, 20720, ik
WROHREAE VDR CEL KED &) sl 2GRS
RKOOLN TS, BMHEEOHEIIIELM, REMOW
HOFBEPLETH Y, BRiFeB8EMo > Fxy F (F)
R) AR MBE O W8, T EEALORRENTH 5,
COEEMO Y v By R IEHA M R S 3
DVFEDWIAD G E T2 o TV D, Sl Fh S DM
AR BB M~ b)) v 2 RS E H Tz KRG
Mifgst~ b v 7 2k, Mileo#Eg. 5k, Bk SR
SO TWBEI ERHOLNTWAD, AIGHEICBITA
il %2 DR OBENI RIS TR VDS V. KT
REINTTHEAINTC I o) adI ) 7Yy
(3 FuaAF UmEE) ZRSHICEED = v ORIEHR
WIZBT2EE S5,

BB OMARIIRE ST TLOOBRBELHIKD LE
AONTW5, RYOBRIIMEEREPTH Y, AlHTTE
UMM - 747 UhEEL, TTAREZES, K

il

Study the extracellular matrix,
especially versican involvement of
wound healing by use of RNAi

Hajime Tomita

Department of Dermatology, and
Allergology, Nagasaki University
Hospital

THIEME 20, Wk, ~2u7 77—, Y ogke L
HAFBICIRE L TL 50 IS KIEMMLIZ R ANRIER % B
EFTBDHREST, YA b4 MR ERF 2 it
5T Lo T R, BRI R &
WL S, WISHE < B 2 35353 5, Bl clE, &
BE AR, FRHESEAINL., AN R EASERE L. 2 OR
BT ER AL, WFEMBOTEEATR 5, ZOHIT, woiz
AE U7 7 & % IR ORIRAE S 28 S 2 5 T
FEHE v, HEMEHRCEEIAL S,

Al N— B AT O MR IT B W TR 2 %
HoEfbr & 5 2 LHREN, AR EAREOZNZELD
RIS L o TR o 72 E 2 H72 L TW A WEREED S 5 &
EARIEEI Nz MHMEFMRBIC B 2N =V Y DR
FHIT 52T ABRIEICBY 28— 0 v ORI %
HEME T2 2RMEOHBE Lz,

2. ¥ B&

2.1 YIRDEHUSEBICHTEN—2HDHBR

XY ADWHEFICA A EHVTEE 2cm 2@k
RIEEE2ER L, THF =P ICTRIZHE L. Al
D2mm~—Y VTR DR E Z I L. 4 RNA % Hij
L72c RNA % cDNAICWIRE L, /N— 1~ OiRE Y
% Glyceraldehyde 3-phosphate dehydrogenase (GAPDH)
OPCREW LK T 2 & THIMEHARELZHEH L. DL
FORT-PCREZ LW TAWEEZD THE»S 7THHE
TR ARG BT 53— 7 OFEB & kiad L
720
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BHEARICBIBMMBAY ) v IRD—DTH BNV A DS, RNAI ICLD1%ET

2.2 RT-PCRZRW -7 X R34 5F i fa (MEF) O
small interfering RNA (siRNA) BAICLZ/1N—2H
LRI DORERD
JBAI0H O~ 7 A X0 E MM 2 i L. MEF

#8339 5, Lipofectamin™ RNAIMAX® % i \v» T MEF

[N—=3h Y DsiIRNAZREA L7z €05 Hik, 7 Hi,

10H %, 14 H#EDOMEF 25 4RNA Z#iH L, RT-PCR%

HNTN=Vh v ORBERET Lz 2 ha— e LT

A AT 4 7 SIRNA % [A £k F i TEA L 72 MEF & Flv 72,

F72. siRNABEAD3HH, 5 HHIZZENZNRAT 4 7 A

DERELT> 72,

2.3 KFybr7OvMZEAVMEFDOSiRNAEAICLS
IN—=2H D EEMHEI DRSS
SRNABA7HHDAF 4 7 2%, N=2 5 V5%

YRZLRVIZBWTHHHI SN TV B2 B L7z, 3]

WLZZATF AT 2 4ulZ X T L VI T L, N=Y v

DOPLIgGHUR L D HOGHUAZ W TN—2 h v OB % il

ALz avyira—& LTIRALTT 1 7siRNA ZiE A

L7=MEFDAF 4 7 A%&H\W7z, F7-, siRNAEAD 3

HH. 5HHIZZENRZNAT 4 7 LADEHEEZIT5 72,

2.4 DNA~wA7O7LA

MEF (28— 7 ~ D siRNA %3 A LT 7 H#® MEF #
YTINERHT 4 TSIRNAZEA LZZMEFY 7 VZh
ZRODNAZMIL, ~f 2707 LA ZHWTDNAD

ZEAL % HERRRY ISR L 720

2.5 N=2h OWMENIEL->TEALL-DFDI&E
<A 70T LVAICTELZRI LTV 20 LTE
P22 MEF TEALA B E T A0 % RT-PCR & W CHERE
L7ze ¥ 7N ELTIEN—3 A YDOsiRNAZEA L2
MEF# v, ABTHHOY Y IV E Wiz, 27 b
T— )& LTIEAHT 4 7siRNA%ZEAL72MEF®D X 57
17L&z, 72, sIRNABAO3IHHEH, 5 HHICZ
NENRAT A4 LADEFHEZITH- 720

3. % R

3.1 BEMNICETEIVIIEBEBDN—H20

|/ (1)

AEED 1 -3 HHTR A=Y Y ORBIEED SNk
Moo LALBASAER4-5HE TN =Y h v id#
FNCHB Lo LA L% S, AEK 6-7 HHTld—
UHUOFEBIZA-5HH ERBELTEIHIIMZ SR,
A EROBIEO—ETN— H Y HBFEWIEB L, Z0
BICHIH S Twa 2 AR SN,

3.2 SIRNABAICLBN—S A EEOREBNTL
(®2)
MEFIZN =35 Y OsiRNAZEAT LI LI2L 5T
MEF DN — 3 7 Y EADEALZ R L7z, A5 HH,
7THHTRAA T4 7Ta v ba— Ve LT, FEHIIAN

1 BENICEETZYIXRIERED/N-2h > ORR

K2 UFIaALRT-PCRICEE/IN—HCHEBOEIL
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— 3 Hh VOREEIZRD LTz, siRNAEAI4HHIZIE
AHTF ATy ba—IVEIRITEDLL VR E RS,

3.3 BNILANIICETFEIN—2H L RBEOWHESR

(®3)

MEF 28— 51  OsiRNABEADH 7 AHIZBWT,
AT 4T AHON=Y I Y ORBIUTFEWRD LTz,
R LRV THSRNABEAIWL L 5 TN=V D YO
HERPII SN TS Z B RER I N,

3.4 N=2AhPWMHIhsETEELMRasN~ b

Yy 244 A1 (R4)

<4 27u7 LA EZHCTMEFONN—2 % v &Pl L 72
B2, BA L7 320K T & FEBICRT-PCR 2 H v CHF
L7z0 W=7 Y DsRNAZEALZ27 HHDOMEF 25\
T. I ¥ bua—) & g L T Sushi repeat- containing protein,
X-linked 2 (Srpx2) & CC Chemokine Ligand-6 (Ccl6).
Secreted modular calcium-binding protein-2 (Smoc2) M3EH
BAAT A7y b=V LKL TERIC EA L Tw,

4. £ &

~ 7 A EASEE OB BT, N YAl
PEICHI L, TORIHUFI SN THE Z L2 6, AlBEE

WA S 0B E 25> TR AN EWEE X 5, R
KT % 2-3 AT kT 52 25, 5HH
FAVBHEH I BT B B A S TN TH D . 2 Ol
WCN=V A UV BBB LTS EARBEINDL, F2ZF0D
BoN—= A VORBAPETLTVRE I 6, S0
MEF O8N =3 » 23§ % EBRTid. KU 085G
BBEEIIBWT6-7THHDREZBIZRT LI LN TE
WHReMEDSD 5 6

MEF DN — > 7 » % il § % & Srpx 2% L5 L 72
Srpx2 3= ) v 7 ZABHAD—D2THY), L7 F
Y77 I =B T RIC X o TS HTE & SN
MO EAHH L TVE I EREShTHwLEY, N
— A OMHENT LY Srpx2A BRI 52 & T MERA
DOARAE, M PR IR Ot E 2 A L TRV G 2 i LT
WHDOhH LN,

[t DI ERTMEF D8N — ¥ 7 ¥ % ] L 72BR 12 Cel6 28
EHLZ Celblid~2r7 a7 7= RCD4kMEY » 733k,
FEREROBEER T THLENMOEN TS, 72, Cclb
FI~xru7 =Yool 2 & TR RE Y IEET S
TEDHEERTVWS Y, EROAGIRE T E ORI
BN TWLDONEIARHTH B985, N—T 8 Ul Sz
RETIECcl6Z A L TR R ZREL TWEZ LT
manhiz,

M3 Ky bh7Ov MIEBN-2H o REOMHKDSR

4 MEF O/N—2 712 ) L 72RO Srpx2. Ccl6. Smoc2 NDHEI
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BHEARICBIBMMBAY ) v IRD—DTH BNV A DS, RNAI ICLD1%ET

[FBEIZ. MEF ®O/8N— 3 7 & 23] L 725812 Smoc 225 1
A L7z Smoc2idfifgst~r vy 7 201 2CTHY, &
B OF AR BG R OMFR OB G- L T 2 FE» Mo h
TWwb, BARMIZIE Smoc2 i3 MEFERTr7F /741 b
DB ERIGET B 2 LGS TR, =Y
B B S B & Smoc2 DEEE D A L CAIG A &
HET5HZ e FEINT,

W=V h VBT EZETINS 3DORTAEHL
oo ZTNENDEGERZRAEH 52 LV WMESINTED,
INSOREFEMNLTNN— T F YA BRZRG L Tw
LU RS Ho & o Tin vivoTHN—=T 8 v 2 Hilil$ 5%
Z &R B AV R AT S DO BRZ L 2 b
MFEINT,

ARHFZE TIZIEH DRIBHERIZ B W TN— 7 Y 58§
LIEMIZ4-5HBERONTWZ Edbh ol /N—
¥ v OB ERDSEB AR OBEHREICB TS 1 —
SHH., 6-7THHZRELTWAENE ) NIEHEIrOTE
53, in vivo COEREDPEGHRULETH D EE T2,

BIEHAERGEFE I BV C—BIEIC BT 25— 7 i
AR E R T 2880 H 5 2 PN, 261
—3HHETEN=YH UHIENTEB Y. Srpx2% Cclb.,
Smoc2 % EHFEBL L. SR I 0188 < I A B AR % A o
LT, WHEOBEZMEL TVETRELEDH L, S5IIE
X, THFE TOHE TR ITERFNII N =29 V3
FHLTWRIEHFMONTHEY Y, ZH4-5HHTI
B ENTZHWHEZ L TN— A VB ER LTS LR
bbb, %46 HEUETIZN— Y ¥ OISBLUI TR
ENTHBY, FESrpx2 & Cel6y Smoc2B ERLTWAS
FHRFHENL, Lo T2H6 HHLURRIA IR
T PRSI CH T REEDTE V.

MEF 25 L CRNAIEZHWA Z ETHN=h v &
M52 LIEFITHA LEMEZRI LT DI LRI
720 MEF2:6583 5= 0 v 2ill$ 5 Z &£ TMEF
DF PO BEREDZEAL L. Srpx2%° Smoc?2 7 & O Mias <
M)y 27 X, Ca6ZEDH A A A VI 8E KIFLT
Wizo FOFME AN Z X LIAHTHY, SHBOES %
LML ETH DL EEZ D, ¥4 70T LA FITTEL
L 72413 Srpx2 & Ccl6, Smoc2LIAMZ & L HZEALL 72
LORED LN, MOFTIZBVT LR EITV, N—

71 7 ORI & 2T B H % S 5 ITHMET 2 LEE D S
e %if:o

5. ¥ #&

AIBBIIRE 2 B 2R TV A oI ICHMETDH Y .
IN—=H SRR E L, TR S Tnwa 2 LIEFERIC
BIRGE Vo FRICAZFIERE & O3 2 BB R BB L.
ZORBRIHHENTVLZEIEERED L LEEZ BN,
GRBITFERICMAE PR, SIEMREE, MR R
MRS 2 22 % in vitrolC THREFLTw 2 &
Eb, E5H1T, v A% HWizin vivo DRGSR
IZBWTN= 7 ¥ % RNATEEIS THIH L 72 B o BIG 16
WREOZALZRE L. X 5I12Srpx2%° Ccl6, Smoc2 D%
BOBEWFT L2LESERHLEEZL DL, TS ORHR
SN —Th YARIGRIEICS 2 BB R ME L Tw <,
T2, A 70T VARIITEDS D o7, AL R
Mgyt~ vV v 7 2B LT in vitro. in vivoZNLEh
WCTHRIUOME 21TV N— 27 v ORI, <~ X
DRERFICH 2 558 % KA LT S DD 5o

(B1AXHEk)
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The influence of radiation therapy on skin barrier functions remains unknown. In this study, skin barrier-associated
proteins were examined after irradiation. As a result, skin moisture and the expression of skin barrier-associated protein
loricrin were decreased after irradiation at a relatively low dose, whereas filaggrin proteins increased in skin after irradiation.
These findings suggest that decreased loricrin proteins play an important role in the pathogenesis of radiation skin injuries.

1. #&

BRI % &0 L WG, IVR 2o 72
MAEFWERZ & ERESCB T 2R ofH» 3
FTEANZE 5 TWho 4 HTIHRENREHRZH P 382
HMiAssEZ L, IEWHMBANORBIIV L >TBY., K
iR EOERREFRELMOTHTHL, LrLk
W5, HEREMEEIE % & 0 LR EE 72 U i e
IR E LT L ERNGEEE LTEFIIRE LA
HELoTWD, T, IR G EE ORI 001
HINTBESHT, HREHELHVLL TR, —H,
Z NS ORFFENT VT 7 U RE G B 55 D B 7 35 AR AE L
GLhrolz. T, AL, AHRBEIZE T 2 BUkkE
RET Ly AL X A2 BURE & FAAOMBRFE 28
FTA=F = ffioCFHIicEL I LWL L., B
TUREOFM ) E ML L7z

B2 7 HEREC BIFR S A & LT cornified cell envelope
A B O AMIEEE 2 3247 5 L. loricrin % involucrin 7
ETHR E N TWw5, filaggrin b ZOMEEHED—D 72
A5, Pz o MA@ T profilaggrin & L THEG K X L7z,
B AR BRE MR AR & D filaggrin & 2 D, 512
SIS NTRRBIBHT- & % %o i, filaggrin 8% & 3
WA 27 N =R %Y ORI & o B ]
LMo T —Hy BUHREEREEICBWTH BB O
JRAE A DS 7205, TR & B R /N Y T BRBE O BIAR G R 72
THTH 5,

ARFFE TR, B EBUREOMMICE S X, vV AE
TVORGHRE Z BT 5. ZOEFVERCTEENY T
FERB IR 3 B BRI & % s % A0 - 20 F L~ OV TR

il

Basic Study of Skin Injury Care after
Radiotherapy

Fumiaki Nakayama

Advanced Radiation Biology Research
Program, Research Center for Charged
Particle Therapy, National Institute of
Radiological Sciences

%o Z LT TG RUR 12 O B B 5 2 AR 20 Rk R 72
A%k 2 T RGOS M B 7OV IEEE B,

2. ¥ &

2.1 BEABRICETIHFRBREDREDIRET

7 BEGDF ABALB/c~x 7 A HAZ L7 X )AL SPF
THIE L7z 7HE~ 7 2ADTBII T TR (Telogen) T
HHH, WEBIZE ) TTHEY (Anagen) ([CIHFH - FET
&%, T THWMEVIEH6 HH, BEUA AnagenVIDT
AN % 5 722, 3y A55 (Gammacell 40, Atomic
Energy of Canada, Ottawa, Canada) Zffi-> CH > <z ey
WS U720 MRS, <7 AR BT L XTI AD
MR ZIC AL, 0.57Gy/ 7 DMEFR T4 ~ 12Gy %= 1 [HIHE
Wl7 hER MBI THMEB2BILL, BEL2RDS
i & Yo L7z,

2.2 HEHREQEMEOHEBFRET

<7 AL E 2 10% PR E A V<) v TRIER, /8
574 VAMY R EEK L, HERt %17 o720 £ LT,
DURTHE U7 Y O B b & o 35l e k0 X, 2h
D DORMMREEAR D & 5B REE 8T X — & — 2% L7z,
Tabb, £11E, ALFRECI 2 ERBLOMEY 22
#12, AnagenVIOFTWLIZ12Gy #BE L., 3.5HF TOR
B2 B LT, ZoRMEHLMILEZLOT
oY, K2, (1A dermal papilla & bulb DEEH.(2)
bulb DEFE, (3) BEDOE X D KAEMT ORI A
HAThotlzo Tbb. INEEKEN (early dystrophic
anagen) T, bulbEAb /N3 5 BE T, Bl
ZALIZ RO S5 N % h o Foo 2 B AT W (mid
dystrophic catagen) Tl bulbFEAYE SIZHE/N 5 —J.
DP/bulblt & BEO R S AR L 7zo Bl ZMR17H] (late
dystrophic catagen) TiZ. DP/bulbttAsE S84 5
A BEOE S FEHEIEN L 72

2.3 RBKZEROAE
YU ARMEDHE 6 HiR. BRI EM L 2o 721
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RIS LTy 6 Gy v~ ia GGt 247w, L
JERT (SR-101, T¥ R ¥ —) T4 r3MF 224K B X2
4 HIWE L, BERDROVIgEE R L7z, b, %
Bh o~y Z0fFEREIIEN22.9 ~ 23.0C, @50 ~
51% & —ETdH o720

2.4 BERNVT7HEREEROREHEBLERE

RUABHL VKT 6 HER. 6 Gy D7 > <4 o lGS
ATV, AR 3 HORE 28I L 72, BRELL 721258 &
10 % WG A V<) O TRIER. 2377 4 il )R 2k
L. HERstuzA 7572, S BT, 287 74 a2 iS5
T4 B 2% EEBILKIE S A Y — VI EIR T30
GRS SETHREAVE F 3 ¥ —EiEkE 7ay 7 &8
721%. 0.0IM 27 = VERICIR L CTI20C 150D+ — 27 L
— 7 CHUE RGBT - 720 MO~ X1gG%
VECTOR M.O.M. immunodetection kit % JH\Ww<T7 o v >
L 72#. $iloricrin Ptfk (PRB-145P. Covance) % Ut X4,
P FIgG-biotinHifk & 2 WHtfk & L THIE & &7tk
VECTASTAIN Elite ABC¥ v b (Vector Laboratories) %
fio CDABTH# S ¥/, —7;. ¥ifilaggrindifk (PRB-
417P, Covance) |2 & A EMBILFEGE TIE, T 2%
YN CTUM LA 2 4% /8 RV AT VT R
THEE L. Eit& FERICHm L7z,

MEHRRAROEERE 77 (CF ¢ 2 AR

2.5 Western Blotting

<~ AWML VILTE6 Hik, 12Gy D F v < Hi4e G 4T
ATV, HigS24, 48, S4RFM IR G & BRIC L iR s 3%
W THAE L72e % 5 mm® O 8Ok B % HLEE - % BioMasher
I (Nippi, Tokyo, Japan) TEEHEIFHE (Nippi) & T
AEVFA XL, 100ulDlysis’N v 7 7 —ICHEf S 72,
% ®lysate % Bio-Rad Protein Assay (BioRad) T& &
w L. 0ugD K Flysate I =707 4 7 Y TGX 7 IV
(any KD, BioRad) T 1 Rc&E H'EEXIKE % 17 - 72,
PVDFEICHEH, 5% AFAINrTTRYF 7L, BT
filaggrin Pt &, Ptloricrin BT 4k K O Pip-actin PL ik (4967,
Cell Signaling) % s &8, 2 &Pk e LTI 7 ¥ F1gG-
HRP (NA934. GE Healthcare) % it 8872, ##%IZECL
select Western Blotting Detection System (GE Healthcare)
THHE &4, LAS-4000 mini (Fujifilm) T L 726

3. # R

3.1 BRRHICHIT56GyBHEODEKEESE
HEICLDFLESINLREMOE@IZ, IHEROHBIZ
¥ AnagenVI& > TWwb, ZORENMELIZ4, 6, 8
GyDH v <HIBFAZITWS HEOREZHLE L (K1),
ZOFER, ERF I XA TCREFWLBEIBESN, 4
Gy MY~ 2 TH IEMGEHE L LERTHEW RS HHED

1 BEHREARED/INT X — 2 — EEIEMEDHEE
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BOHNTze =), 6Gy & 8Gy DI TIIFHEIRD
Ny, ZOEMEBICLEDO LbERED, l’iﬁt@:ﬁfxﬂrnﬂl
LT,

3.2 BERHETITIMHFRBHEOEET/NTA—
2—NZEAt
4 al, $/EH 6 HHDAnagenVIOTLIZH L T4 ~

12Gy DA < L, W% 8 H Bk EH14H) °H

L. TOEHEMMBEAL, £1OBUELED /T A

5 — IO EHT Lo FDRER.

(1) DP/bulb it 1 H HIZIZIEMRET T34 2 ocxt L
Ty 4~ 12Gy O3 RCRGHECIEMEAAr Iz 8mL 72,
3HHIZIZIO~ 12Gy TIZ E S L 2202k L T
4~8Gy TIRIEAICHEL, 4Gy & 6Gyld8 HHIZIZ O
Gy & UAHIC 7 5 72,

(2) bubiF 1 HEIZOGY TRIAZE 5 720K LT, 4
~12Gy DT X TOMGHHEETIZIZFELEIET L7z, 3
HHIZIZ10 ~ 12Gy TIEE S L7275, 4~8Gy T
F3HBIZEMIEWE o7 £L T, 4Gy & 6Gy Tid
8 HHEIZIFWIMCEE L, 4Gy DBEZ 0Gy & W UAHIZ 2
272, 8GyMEHIEL, 8HH THMITVTH o7,

(3) BuUnEXIZ., 3HHIZIZ10GY & 12Gy BEZWA L 720
4Gy & 6GyBHIZIMLCw &, SHHIZIZOGYDEX
RIS 572,
30D T A —%—IF, 4~ 8GyRHEEEIZOGyREE 10

~ 122Gy RE OB Ol A WA EEIZH > 72, 4Gy

BB CIESHHZETII3DD/NF XA — % —F_TAH0Gy

HEHUICRD, AGYHTREZRD TSI LIE, /Y

M1 RERBAEIOHHFIRES

FA—=F—DOBEEFIE L eh o572, 3SHHOENELD
REIZ, Z1D3ODN8F A= —IZHSTHET S &,
10 ~ 12Gy 1B Z PR RAT . 6 ~ 8 Gy (& &P B AT
W, 4Gy I AR & AEEOREZ -7 (1M2),

3.3 BHEORBKIEERT
6GyMFHOEZEICLDLIBELTVAIENL, K
ARG EDE T bNI, 22T IWEHRG6AHD
AnagenVI®OEWIZxf L T, 6Gy®7‘7“/7;‘f§%ﬁ7’§]‘l,
W4 HE £ T 240H Z & ICEF KRG RZRE L7z,
Z O/ BFRGFIET < 6 Gy gt 3 HE Tt
RETHo720, 4HAICAEIZKETFTLZ (IK3),

3.4 BHREONVT7REMEEREDEBICHITDHE

BHZ1t

6 Gy B 3 HIZ DR IZx 4 2 HEG«ta Tld, Pt
WCREGELERD L o720 L2 L&A, loricrin 1Z3E
e Rz 6 T3 F R Bk A T L2 BR R L TR L T 7298,
HEHZ X D ZOFBBEHITHRA L. (ZIHB L Tz,
—J BN THRREEENE TH 5 filaggrin iE, FER
R G R R B AT I IRS L TR BLL T W b O,
RGN X ) Z2OZBDIEKHE & AlE. BXOAREO—F
WO, filaggrin OFEBERM A L IR LTz (H4),

3.5 EHZEONY7HEEREERERIROZEREFNZEL

<7 AZ12Gy IS L. BRI 7Y v SR ATW
western blotting TGS L7zo ZD#5%E. profilaggrin L ¥
Z O RARIZ 48 I £ THWA L Ty o 7225, B4 THY

M2 REAEAOHSIRESIEREOHRE
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RARREKDEDHD

MEHRRAROEERE 77 (CF ¢ 2 AR

IziizE U CTwize —J, filaggrin @ 38 Bl & 13 48 Iy [ T
JEHM L, 84 CTE LAZEWICHML TWwiz, RIEXK
G327 b filaggrin 27 A EER) & UGS B fR 2 1I2HIM L Tw o
72 loricrin ® % Bl 13 western blotting T 3 JEIR ST T3 58
FBHLTWDODRINI2H WEE 24 TH 5 H
A ABD, FTOH O RIEHA 2R S hIRE L
72 84IER TIEF ML Tz (M5),

4. £ &

AWFED~ T ZETFT NV TlE, BUREMIIH L T4Gy
DN < HEIRECIRIERE 8 HE TRESRD LNLDS, 6
Gy U LoMETIREERO Lotz FADPIRELL
BT ORISR NT X —F —ZEISWTHE 3 HED
BUxRFMT 5 & 4Gy 3L BRITH,. 6 ~8Gy ik

4 RHRONY THREREEQEOKEREEBLELRE

5 MRBHREOKBE/N) 7HEEREE QRN western blot BZ4T
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BRI & S, 6 ~ 8 Gy IRETRED S5 A% 4 Gy
FEL ) B OEMTBLTH - 7255 10 ~ 12Gy REEEDHE
BRI L D FRI DL TH o720 T ORISR
TMNEFEHET 26 Gy L LOMBEEMTIX, KFIZLDD
A UB2 I ORI RO ATRE S I Tzo FEBRITR K=
X, 6GyME R4 HH X D ABE LA bz,

R /31) 7 KRB B4R 3 lorierin 1. cornifiedcell envelope
(CE) & O—2 T, R TIETIUTHIRT B 554
CEG D% % S5 % E, FEEGEE>TWD, L
L7235, loricrin/ KIE~ 7 A Tl HAERHIZIZ AR EH
DXRODZEIE LD HDD, o CERG AR 12
loricrin DFEREZ M 5 Z L2 X ). FFNY TR T ofr
RIcZLw?e Sl BUHUREIC X D Y ARKICBT
5loricrin&x 1 O F W 2 @A S 0212 7% - 72 —
filaggrin SHEM L T BT HIE, BEE 4 A BICEED 5Nz
B2 R OB T A, loricrin DIRAICHK T L Z L %
TR L7z loricrin KE~ *7 A @ western blotting Ti&, K&
7 filagerin DZALIZ D SN TV AW EHE I N TV
Fr 7= 7z profilaggrin ® N ¥ FABRB ENTWBE I EH 57,
filaggrin % loricrin A IZHIZERIZIER L TV 2 1T REMEDSD 56

© b O B E T 3~ 10Gy THLBEAE L, 8
~ 12Gy THMEHIE LI 2 B RRERAE T 5 Y0 —T5,
L MOBREIISGY U LETHELLZEDNSL, SRV TAE
TNV TR L7z 6 Gy BN X 2 BakEE L BMERIE. ¢
FOBRELAEICH YT LIBEORELEZ SNz, b
DFRLBETFEEE LDV BEVWRETH ), SR~ AEZH
ETFNTIE, HOPRBREERDONLho720 DD, &
KRG FOALT & loricrin A & ) BN Y 7 e O
TR OENTz, KoTo BN THEMERTE, &
FEOBMMEMEETHER L., ZOREICHSG LTS
WREEDSE 2 BTz,

5. ¥ #&

RO EREETD ., BN 7HREREEN T
B % loricrin D FW 2 KBULT H520 S, BEKG RO
TG LTWA I ERRBES NI, Z LT, BN
T HERE DI, B AR BEE OB RN TH 5 2
EATRME S AL, OB I B A R 2 BRI e e A
F T HMORBDOI-OOFERALRIREL %5 2 EHIRE
n7z.

(51 FXCH#R)
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Bullous pemphigoid (BP) is the most common autoimmune blistering disorder, which affects elderlies. IgG
autoantibodies from BP patients target the transmembrane collagen XVII (COL17), a major component of hemidesmosomes
in basal keratinocytes. Hemidesmosomes plays a vital role for keeping stable adhesion between the dermis and the
epidermis, thus, autoimmunity to COL17 results in blistering phenotype. However, the pathogenesis for breaking the
tolerance to COL17 is still uncertain. The major epitopes for IgG autoantibodies from BP patients are clustering within the
juxtamembranous non-collagenous (NC) 16A domain, and interestingly, extracellular domain of COL17 is physiologically
cleaved within the NC16A domain. In addition, certain autoantibodies from BP patients preferentially react with the
shed ectodomain but not with the full-length form. Furthermore, cleavage of COL17 can induce neoepitopes around the
cleavage-sites on the NC16A domain. These findings suggest the ectodomain shedding of COL17 is closely related with
the development of autoimmunity to COL17, and non-physiological ectopic cleavage of the molecule due to aging may be
related with the autoimmunity development. To address these issues, we tried to identify non-physiological cleavage sites
within the NC16A domain and to produce a novel cleavage site-specific antibody which can detect the non-pathological
cleavage site. We first identified Ser’” to be N-terminal cleavage site of COL17 ectodomain which is cleaved by plasmin,
a potential serine protease expressing in lesional skin as well as blister fluid of BP. Second, we generated rabbit antibodies
which specifically target pathological N-terminal cleavage site of cleaved COL17 ectodomain by immunizing short peptides
corresponding to the identified cleavage site. The antibody demonstrated that COL17 is cleaved at Ser™” in lesional skin of

some BP patients, however, the cleavage was not observed physiological setting even aged skin.

1. #

IR R IHE (bullous pemphigoid. BP) 1. Eiike#
WCHF3E L. B SRIEMEARIERE D 72 22 Tl D BHIE O Wi R
THh b, BPEHEIGGHE {13, REHEEBTRIICHLET
5178 a5 —4 > (COL17) DML EE D NC16 A FHIH
W< RS9 %0 T4, HEEHE 51ECOL17ONC16 A
N T COL 17 DN /M E I A3 A4 B 2 D 7 & AL, SO
CHLWHEIE b =72 s 225022,
5T, COL17 YW IE, BPIZBIT 5 HCHIKO TR
KELHETHZENTFRENDLH, TONRREETIIAR
T S T Wi v, AR ST T, COL17
[ ADAMO, 10, 1712k 5 TNCI6A F A A > OB EUHE
FrCOM SN 5559, HiE#H 513, BPOKSENZERHIC
GFENLEY) Y TUF T — VI L o THEBMYIRTE L 137
2 BTN 2 2 ATREME R R L 72 s L L, B
DOBPIHEFR T, EHAE IR ERAL & %2 % 57 TCOL17
YR SN TV DEIAHTH S, —F.BPOIRELRTIL,
TIAIVORBNTLELTVLIERMORTED Y,
FERRIZ, 75 A I UHACOLL7 DMy EI% % NC16A

il

Non-physiological cleavage of collagen XVI
in aged skin

Wataru Nishie

Department of Dermatology, Hokkaido
University Hospital

X4 VHTYIWT 52 EdWEENRTNEY, oTT S
A I V2K % COLLT OYIWrERAL AN S v, [AERALIS 3
5 % UIWT R R BUR D VER AT SR B & . BP DI ZEERIC I
\F % COL17 D IEA B 1 Y) Iy D 4 M ASHH & A2 7 5 T HE
ARV IS, YIBrERAYHI 3~ % & IR & 4 S 12 7R
WY APURZVER T A2 EDTREE 2B 7200, M bE
WCOL17 2SI TUIRT SN B 2 E 9 M lTon
THMHTREL 2%, BPIIEIEICHFET AEETH S
720, BP OFAERF I 2 WD D 5o

ARFZE 0 HB1Z. COL17 @ b Wi &8 4s Btk %2 F v,
COL17DYIMIC X > THL PR LY F— 7D HHL L BP
EDOBEIZOWTIRIHT A2 & THDH, RIFFEDOFFMIL.
HRAER DR G2 BT 5 COLIT DY MBI EZ MBI L., &
W HE R O—FBIZ BT, BPIAES & MAEIC COL17 A58
WX, WIREBICHBIE P — 72 LT WA 22 S5 H
T AHHTH 5D,

2. ¥ B&

2.1 FIAILIZLBCOLI7 DYIEERADOEE
FLAG % 7 % #l&3A A 72COL17A1 ¢cDNA % pcDNAS5/
FRT X% # — (Invitrogen) ~&EA L, pOG44X7 ¥ — &
A Flp-In203flifa~a bS5 27227 v a v #, vrn
ATV L S TRERBMEZ 70—V 7T 5, BRER
BMRHMRBIC COLI7TAIELK R L TwE I LR, T2 A
yr7uay MEICTHERE. 94— b7 X705,
FLAGIZH$ 5~ ZAE /7 a—F itk (M2, Sigma)
RV T74 =274 T, IR0 2
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¥+ MCOLITZ X7 %)Y EF VY N TTAI Y
T L L. SDS-PAGE #47\v>, COL17 Ol /b sH 3812 3%
YF5120kDDONY Fa s~y =3Bz iL. b
V7Y TS, < AANRZ P A MY — (nano-LC/
LC-MS) I CUIWEzFMET 5, ZOBE M) T L
KXo THELET I /R E T I AI VICXoTAL
oW 2 &5 % HIW T, SDS-PAGE 4T E I > 7
VoY YR OT I Kk T F b L (Sulfo
NHS - Acetate. Pierce). nano-LC/LC-MS#% % % Mascot
TN BB, 72 F AL TR T F FRSIZ T 5 Y,

2.2 TIAIYMNERGLICXE § S UIMTERFFR A DIER
FE S N7ZYWERA S 8 7 I VBIEEORTF F (¥ R
74 Y& CRUGCHA) ZAM L. MBS% A \WKLHIZ3:
HREA#H, PURE LT 2IRORNET 5, PUERTF K
Hy 7N 77 A u— R %A L (SulfoLink Coupling
Resin and immobilization kit, Pierce). % & L7z $UIM
M SIS RPURZ T 7 4 =7 4 — RS L, Bo5Rh
UMW A RPAR ORI, T X I Y L
COL17% 237 BLXUIEHE MEMEEE L LTHW,
FNENT 2 A7 y7ay b bR TS 5. &
S, 3o N-UWRERIE RV F v, SHEROIER ¢
bR % Bt L, BP i 250 & [l Ak @ 9 19 7 B 7 2%
COL17I24 L TW 2 222V THRETT %o

2.3 BEUVMEFHERGEEZAVCOL17DYMEIRE
)42z
7T A VK o TYUIWE S N UIWEERE B pTiA N 2.

CNE THEEEDER L 72 % COL 17 D Y)Wk h 2
KRR A PR Z WY BHEEROIER & g
Tt L. BP ORNZEER & [FBR M 1) 70 LYW 20 4 i R0 AR 3L
RHRWIZAEL T2 D2HET 5,

3. % R

3.1 FIRAILICLBCOLI7 DYIFERAEDETE

)3 v ¥F ¥ FCOLITIE. HUFLAGHURIZ X » Thiid
THEMEICHETE 2, 25— VIR 3ARMZBET 525
FEB COL17 13 E& ToIRE T2 540kD (180kD X 34%), &
JEIRRE T 180 kD AT Ic—AR$H & L ChEEREHIk 72 (1),
ELHIHRY) Y EF Y FCOLITZ 75 A I v CTMILY
% k. COL17 DM 482 M 249 % 120kD & 97kD
WiFr 240 s %M Lz (A1), 120kD O LI
FYHDHL, SAAXRZ b A M) =TT LTS,
ARG YD ERAL & 13 A 5. NC16 A fHIS N 0 508 % H
)Y (Ser™) ©7 3 RKMETUIMI S D 2 LAV L 720

3.2 FIAIVICL->TELZUMBICKHTIHER

FOER

Ser’® 587 I VHBORTF FEEHK L, 2ILOHRE
ANEIE LT PUERTF Ry T AT HIE-TT
T4 =T 4 — IR L 2URERRRPUAE. T A I VICL
5> THILENZCOLITHIR BT A L2 T 2 A5 v
7ay MTHERR L7z, KIS, BURSIER ¢ MM A % #i)
YWHETT I A3 v eSS, MR8k L - WIrh i ds Bt
KTt Lo 2, REBEEBBRRISHIRICEE T 5
CEERMRELE (K2),

X1 #58COL17 I3FEBITIREE T I3 540kD (180kD X 3 A). BILIKEE TI3 180kD fHiIC—A$E & L THE
SBHEA (AL KEHD), E5ICHEYICEF L FCOLI7 275 XI L TMIET B &, COL17 DAMBISNE
BICHY T3 120kD & 97kD OB #4 U 7= (B, F*%H),
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2 RRFEERE FNEBYREEVTRLETTIRIILERBE L. R LU TMBUBERGBTCRELIZEZ A,
REBEBERMBICHRRICLET S E WAL, LADEIE, TIXI U ICLBUMBA £RRL 2 COL17
cDNA ) NC16A B D 7 X / BRERSl, THR t ;URNRTF K,

3.3 HEUIMIBIFERREZAVZCOL17 DYIKEIRE

DB

W 7HER L 72 Piikid. COL17 D IEAE B 70 B T30
RIE LSBT A LB Lz, ZodifkEHWBPO
TR 2 BIEE L7 R, 1560 4 BlORE T IZ B W
TIREFW LYW E LT I L7z —J7. 10
Bl 807 UL koo Esiin (IEHEE) B E 12 B TR
L2k, WINOBIKRTD LI R Y WL b >
725

4. £ %

BPit. IgG~7 9 A HUPMEDPHCHUE TH 5 COLITIC
A Ly RIS HEALICHE ) SIE OB ORI & ) F8hET 5
EEZOLNTVDLH, HOPUEKDS AU S XA = X LI3ERTE
AHTH S, AMEIZELD, COLITIZTIAI YIiZko
TNCI6A F XA »NOEBZRFAL & TR 7 % ¢
Wiz b5 2 EDHLNIE o7, FE S NI2RiHE
T HHUE (LI ERAR BHUR) OIS D I L. FEE o BP
BHAEZEICB VT O IRETRERN 2 WA COL17 TE L
TW5 I ERRIFIEIC L > TR S /2. BP OIRZEREF
7% COL17 DU WHT A BRI 51 F CTldd: U729,
EHENTEL S L. FHYIEEE~O | CRERS P ERE S h

LT ENFRENS, BPIZEMEICHET 5720, il
HH B CTIAFI 2 I A3 A U T 2 W REVE % Wi
L 72285 o9 TRk e o 720 LA LBPIE—
HICHEEICELZIEETH) ., —HOKFETCOLI7TD
FEAEFM YW A U 5 721 TCOL17ICxd % HE 5 K
IBASEH SN AWREE D E I NG, 4%, Tk HH7RIC
L o TBPAEMH IR T A2 FEMMIH SN D 2 &2
fFEhb,

(51 FX#R)

1) Nishie W, Lamer S, Schlosser A, Licarete E, Franzke
C W, Hofmann S C, Jackow ], Sitaru C, Bruckner-
Tuderman L: Ectodomain shedding generates
Neoepitopes on collagen XVII, the major autoantigen
for bullous pemphigoid, J] Immunol. 185., 4938-4947,
2010.

2) Franzke C W, Tasanen K, Schacke H, Zhou Z,
Tryggvason K, Mauch C, Zigrino P, Sunnarborg
S, Lee D C, Fahrenholz F, Bruckner-Tuderman L:
Transmembrane collagen XVII, an epithelial adhesion
protein, is shed from the cell surface by ADAMs,
EMBO J., 21, 5026-5035, 2002.
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3) Franzke C W, Bruckner-Tuderman L, Blobel C P:
Shedding of collagen XVII/BP180 in skin depends on
both ADAM10 and ADAMY, J Biol Chem., 284, 23386-
23396, 2009.

4) Kramer M D, Reinartz J: The autoimmune blistering
skin disease bullous pemphigoid. The presence of
plasmin/alpha 2-antiplasmin complexes in skin blister
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fluid indicates plasmin generation in lesional skin, J
Clin Invest,, 92, 978-983, 1993.

5) Hofmann S C, Voith U, Schonau V, Sorokin L,
Bruckner-Tuderman L, Franzke C W: Plasmin plays
a role in the in vitro generation of the linear IgA
dermatosis antigen LADB97, ] Invest Dermatol.,, 129,
1730-1739, 2009.
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Ataxia-telangiectasia (AT) is an autosomal recessive genetic disease characterized by immunological deficiencies,
neurological degeneration, developmental abnormalities and an increased risk of cancer. Cells isolated from AT patients
show hypersensitivity to ionizing radiation, cell cycle abnormalities and aberrant cytoskeletal organization. The ataxia-
telangiectasia group D (ATDC/TRIM29) gene was identified by its ability to suppress radiosensitivity of the cell line
AT5BIVA from the D group complementation group of the AT. Recently, we showed that TRIM29 suppresses apoptosis
induced by UV irradiation in HCT116 cell lines. In this study, we performed biochemical analysis of TRIM29 to clarify the
function of TRIM29 under U V-irradiation or other DNA damages.

1. #&

BHRE (UV) BRB2» S S 2 EBREETH Y. HE
DEWVWDH DN 5, UVA, UVBRLOUVC O 3 FHEIZ /51
bild, HETTEBEIR 2 ) KELEITDIZUVB
THD, YIRIYNAADOKFEHIZH % b, EHITEED
DNA ##21), BICKEEEZELSELDLFICUVBE
EZobNTwb, UVAIX, EESEWD, UVBX Y
OB RHERE) $TEET L0, KEOY IR
LADFNICR D EEZLNT WD, SRIVRE 2T 728
Mo #{=F (DNA) (28 % DNABERERIC L > TH
SNBED, BRELCDLYBETFEHESTONEZ L THBE
DBIZIARELD LD HD, TDLHIT L TRRER
ViEEDE, EEORT LEMEELEREZ LD, B
PEARE GERIR) ~NEEBMLLCLE ) 2 E2h 5,

T4 LR E B 22 0E (AT : Ataxia telangiectagia)
I FEEIAE, BAMAEIR, BAER Ex T &R T
HEEORIEAERETH Y. ATM (AT mutated) H5%
DFRHBIETTH bHo ATIEH RO ARS M E R L TR
IREIZ X AT O /NN BB JH (ataxia) 2T OAT
7 <, BHIMEIE (telangiectagia) . SRR, S04,
R BRI A VERE 25 5, FER.
AT B3 HK O MU B s M R Yt iR e e %
RTZTEVBHOLNT WS, G H, ¥BEOHEBIZEWT,
ATM % ¥ 87 8 () Y RALEESR) o F = v 7
RA Y MHBCEELRZEHZ LTI EPHBHL TV,
E 5T, AT BEHEROMIL % H L 7B m 2200 J2 5

il

Analysis of ubiquitin system regulating
UV-damage in skin

Shigetsugu Hatakeyama

Department of Biochemistry, Hokkaido
University Graduate School of Medicine

XD, ATORFICLZ2EBAMEZ T LEMETLLT
TRIM29 (ATDC) #fz 175 Eh<Twab " ?, TRIM29
(ATDC) #EfnT1d. Jetufk11q231CHFFEL, 5887 3 /&
Za2—FLTW5sY, TRIM29 (ATDC) ¥ ¥ /827 &Iz
Y274 VIH—FF—T %KL, tripartite motif (TRIM)
Y URIVEOEZOVED L LTHHMEIN TV S,
TRIM % > 87 E#ED% {13, RING XA Y2 HFLTH

D, ZEFF Y F—FEELEZRT I LM S5
A5, TRIM29 DRI B E LTk, RING KA A4 ¥ &K
HLTWS, L72A55 T, ATDCIZBEF MR IR L L
THHMICFIF Y NATT 4 THREREEZ LTV AT
A D Do BALIZBWTIE, KE % & T T BRI
FIIZHEIL, 2O UVIEHZ: & CTHEI NS pS3 DI
iz O3 EL Y N7 HE LT, 2E¥FF LBERE
FTRIM29 DG S Tw b Y,

IEFFVIET6MDT I VBHh SR DY v 87 BT,
¥ R BOBRBBHE (2 FF ML) ICHwSR, ¥
VX7 B R. DNABHE, FFGRE, ¥ 7P uirEh &
BFESFREMGURICED L, 2EFF MUITI AT 5 —
WY VST BERARE o2y vy B A Sk
FTE5OIHERELEHEZH->TBY), SOV AT AIZY
IR B OMBEEREITFIEN TV S,

ARHEEIZB VT, M T TRIM 29 75 DN A 1454 B )
Ry UNENWEERICEHLTO DR ABREEA LTS
PERGET 52 & 2D AFRBERICELY, 2EFF
ALV BB Y AT ADEEOEICET AT &
BHOENE LN, SFTEEIRLZSTAENSHEIN
BEEH RS ORBIZO%H 5 Z LR FTE 5,

2. £ B&
2.1 TRIM29#EA 2> /N7 BORTE D8 DEIEEH
RUOHEALZN I )—=2 T
W F E I RIGTRIM Y > X2 B Td %
TRIM29IZ{EH L. TRy /0 BOFREE k&7,
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TRIM29#EE % v 237 BxWET A 72012, Wby —n A

Ty FEDLLETINVY Y VFEICEBHEY X7 ED

KU X 2 BRI %2 47 5 720

BRY -1 7Yy Kk TRIM29DO4AED L I3RER
WAL L E 2 5D CRIBMOERS> % bait & LT L.
FZHOBRNEE T A 750 =0, a7 V7 HD
cDNA D[F]%E % il 720

TIWEYL Tyt #AVWCEEANEN (K1) &6
5 N EREDTS. FTIEIFLAG Y 7' A & TRIM 29
& 287 F e fHE W38 L 72 HeLa- S3 AN bk % 48 37
L7ze BB LT, L ha oy £ VA5
AR 5 —R%FH L7 FLAGY Z 2l L7728
MEESNIHEICEY, HET v e L 72
SDS-PAGEIWZ X W & U X0 & pEEL., N FELT
TR TE5HDIEMALDI-TOF/TOF Z#fliH LT % ¥ /%
7B EET S, b L L IESDS-PAGE DN ¥ FIZ %
BNV EIOIZHSEIZY ) L, 3XC%ESI-LC-
MS/MS 2 & V) M %o

2.2 REFMatkEE->/-TRIM29 BT 24 LEHIR

[0 i) ake 7/l p) 4y i
TRIM29 12 X % flBapERe1C 33 2 B2 X5 72012,
LT OFEEEZIT- 72,

T ¥ BRIk © 3 % HaCaT Mile. PAMAING, HSC2
M, HSCAMIN f2 ONCAS- 2201 45 %2 0 L 720 R
RNAIIZX 5T/ v 7 ¥ &7 SiHasakk 2 e L,
P 3 - JE RIS HET X B M AR R L0k L TR & 3R
Alzo EBSIZIZ, 7a—% A b A= =% L TRIM29
WX BRI D L MRSt K OSBRI SE IC 5 %

1 TRIM29#E&2 /INVEDOREN7O—F +— b

2 HMRASEIIC S D TRIM29 OFREIREL DR

Ml AW 2 ) FEBR % 4T - 726
3. #% R

3.1 TRIM29EEE RN EDREE

TRIM29 D ¥ BE % 9 % 72812, #7212 TRIM29 12
WET DY NI EONE R RMRT B =N AT v
FEMHLZAZ ) —= 0 ZTREF7ZIEETRE EET
DFEFEIIETE L h ol WITEZEWMTICED
TRIM29#E &5 7 BOREZ ATz T3, Loy
ANVAFERNRZ ¥ =R &M LT, FLAGY 71} & D
TRIM 29 O 315 F A3 E R 11258 Bl % HeLa-S 34013 % 4
L7z ZOMNAEI. TEZ & T FEMIC TRIM 29
HHIT HAREHEI T X HeLa-S3MLIZ iR 28 050]
REZ2 O CTRERENIEE L 7o 720 WICTRIM 299K %
ffio T, MEROBSHDOEL SIZEBLTWS 0% H
N2 A, TRIM29DIFE A EDPBICHEHLTWAEZ &
AHALZ (M2) L72d5o Ty ZOREFRBIMIEZ X
wEE L. B % ERNICRER L, Z OB
L CTHFLAGHUE Z i ] L TFLAG-TRIM 29 } UF & D #i&
BN R RNER L (K1), BRLAEY ¥
N7 B % SDSPAGEIC X D 73l L, $ifutazilAarz, ¢
bl WEY NI EEBDNDEEHON Y R
72 (K 3)e BmaHICX W HE SNy ¥ 37 B % ik
IS8T % L. DNABIRICBGRT % & v o8 7 B AR
ORI EN D s u<F VY ETF) VT
(Bl 3B 2ML) OS5 35 57 ¥ 8 7 HEA RO
P ENDLLDOTHLZEDPHFHL (KM4), vwL
ONDFES NIy VX7 BICB L Tid, TRIM29 & B
WCHIBN CHREA L TT 20 2 MR L 720

3 $EHI N/ TRIM29 #EE % > /S EDIREE
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K4 RESHhE=TRIM29 EE R /N7 EO#EEDR]EEM:

3.2 RFHIE%KZEE-S/-TRIM29ICEET 242K
(08 i]inke 7/ a:0) 23 iy

IHE TOHEH S, TRIM 29 13558 (5 F p 53KAE
PEICHRRES 2 2 EAVRIRE T WD, 22T, P Ll
fakk o v Tp53ATE AR, 2> D TRIM29AS 5B L T %
MifaRk & LC. SiHaMl Btk % M i A Py S f AT SRR L
720 T, L bET AV AFBRIZK S ShRNA T L.
TRIM29 15T DFB % /7 v 7 ¥ » S+ 72 SiHa Ml bk
ML L7: (M5). ZoMlafkicx LT Al s A7
5 F > (CDDP) %M S 7-BoMlEm K, 78 b
— VAN DR RN U7z 95 &, RHHEHIRR & Mk
LC. TRIM29 / v 7 % »HifatkTiZCDDP 2 L <.
TARMN=YAERITHBEEDHIML T b2 2L
72 (B6)o L72A%5>T. CDDP % &t DNABHERNIH L
T, TRIM29 B 2 X 2 AL CTWwb I LAVRIEEh
725

4. £ &

M0 B > 2 7 2 DO % # D B B,
DNA#EIZH L TRE 2R TRAMZ L OREH L ET
WELTHEETZZEITAENTH S, BT Rk
ICTRIM29IEE 5 LTE Y. EGFRIEIC & 1 FEIHAN IR
PFTHIERHMONTWEY, FEICBWTIE, Wity
F VBT B DVIIC TRIM29DME T 52 2T, Wnt ¥ %
FUEGHHAL SRS EPMESINTEY . &SI
JiE £ TRIM29 & OBFRAVRENRTWA ", F 72, TRIM29
REIIHEIE T W o3 1K A L2 o2 IiHl v 52 &
T, WEETHIRABEVET LI R HE S TVEY,
EHIICIE, A MYRT B FNVALEEZEHDACIDIEM T

TRIM29 DREBEDHIH STV 2 e shTwna Y,

BEABICHVTERNMREZEHH T LEF F AL IR T LDEN

K5 TRIM29EIZF%./ v o484 8¢k
SiHa #HE3H& DL, 1 TRIM29 ik & {F -
ML/ 70Oy MNEMTRREERL 1=

6 TRIM29 /v 7 47> SiHa #ifa#k(_ CDDP Z{EH & ¢
7=B&D FACS BEAf

R, HiEH 513 TRIM29A p53 D 7 & F VALEEZ Tip 60
LAEET A LT, pO3OERELIHIT L Z L 2RIET S
HREPME LY. ShETOMNNOREZREICE 2
% L. TRIM29\3HE B FIOERE. 3 7 b HARRINIC &
% MIfAZE (B HE ) 2 #3322 A L Tnwb 2
ENEZOND, BHREORT () 2L T, —#
P R NS % B3 2 B§ME & L C TRIM 29 13 2 72 @)
ERLTWDEEZLNDH, FRllICbERE Lk 5 &
LEFEIELTLICRDWHENED H DO T, MIBEED
HELNVICEDELREFEEIC R bR D, $72,
EGF 7 E @Rl 2 % L T TRIM29 13 BB =2 1L % %) 5
CEPHEENTWBDT, TRIM29 DB & & 1
TRIM29 DFEHAB D X = X2 %Wt 52 L L EEL
AEE BbNn b,
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5. # #&

AWFZEIC L ), DNABE E %2 2 3 CDDPIZ X3 %
TRIM29 DFEFEDS & h & 72 o 720 & HITEALERYIRNTIC
L. % EF % DNAMBHEKEEE T YL TRIM29 &
MBEEMT 52 L QKW L7z, CDDP & FEEIC, AR
BHZX o THDNABENRE 5 2 EDBHSENTWEDT,
B R AL b Bl A TRIM 29 (3 )% ) © H % 7 f8)
Ex L TCWAIRENIE V. 5% IEIDNABEICBIT S
TRIM29D X /1 = X A% T LNV TS 572012, 4
WA 5E L7225 & OREa % 78 2 BB L Cabl 22 AL 221
T2 DL EVEREE 5,

(51ACHER)

1) Kapp LN, Painter RB, Yu LC, van Loon N, Richard
CW 3rd, James MR, Cox DR, Murnane JP: Cloning of a
candidate gene for ataxia-telangiectasia group D, Am
J. Hum. Genet. 51, 45-54, 1992.

2) Hosoi Y, Kapp LN: Expression of a candidate ataxia-
telangiectasia group D gene in cultured fibroblast cell
lines and human tissues, Int. J. Radiat. Biol. 66, 71-76,
1994.

3) Hatakeyama S: TRIM proteins and cancer, Nature

Rev Cancer, 11, 792-804, 2011.

4) Yuan Z, Villagra A, Peng L, Coppola D, Glozak M,
Sotomayor EM, Chen J, Lane WS, Seto E.. The ATDC
(TRIM 29) protein binds p53 and antagonizes p53-
mediated functions, Mol. Cell. Biol, 30, 3004-3015, 2010.

5) Sho T, Tsukiyama T, Sato T, Kondo T, Cheng ],
Saku T, Asaka M, Hatakeyama S: TRIM 29 negatively
regulates p53 via inhibition of Tip60, Biochim. Biophys.
Acta, 1813, 1245-1253, 2011.

6) Laderoute KR, Knapp AM, Green CJ, Sutherland
RM, Kapp LN: Expression of the ATDC (ataxia
telangiectasia group D-complementing) gene in A 431
human squamous carcinoma cells, Int. J. Cancer., 66,
772-778, 1996.

7) Wang L, Heidt DG, Lee CJ, Yang H, Logsdon CD,
Zhang L, Fearon ER, Ljungman M, Simeone DM:
Oncogenic function of ATDC in pancreatic cancer
through Wnt pathway activation and beta-catenin
stabilization, Cancer Cell, 15, 207-219, 2009.

8) Yuan Z, Peng L, Radhakrishnan R, Seto E: Histone
deacetylase 9 (HDAC9) regulates the functions of the
ATDC (TRIM29) protein. ]J. Biol. Chem., 285, 39329-
39338, 2010.
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The development of sophisticated fluorescence sensor probes has contributed to elucidation of the molecular
mechanisms of many complex biological phenomena. In particular, calcium ion (Ca™) is a pivotal second messenger inside
cells, and fluctuation of intracellular Ca® works together with various biomolecules in biological systems. So, we expect
that simultaneous visualization of Ca> and other biomolecules, i.e., multicolor imaging, brings us many biological findings.
However, color choices are not sufficient at present, that is, reported long wavelength fluorescence probes for Ca™ have
some disadvantages. For example, AM ester form of Rhod-2, one of the most widely used red fluorescence probe for Ca”,
often localizes into mitochondria and monitors mitochondrial Ca™ concentration change, although cytoplasmic Ca™ is
much more important for the research of Ca™ signaling. Thus, we set out to develop a red fluorescence probe for Ca™ with
excellent properties including the cytoplasmic distribution to elucidate cytoplasmic Ca**-related biological phenomena such
as hydraulic pressure stimulation in skin and epithelial wound-healing.

So far, we have developed a novel fluorescein analogue, TokyoMagenta (TM), in which the O atom at the 10 position
of the xanthene chromophore of fluorescein is replaced with a Si atom. The absorption and emission wavelengths of TM
were about 90 nm longer than those of TokyoGreen (a fluorescein derivative). In this study, we introduced chlorine into the
fluorophore and developed dichloro TokyoMagenta (DCTM). Then, by utilizing DCTM, we developed a red fluorescence
probe for Ca™, CaTM-2, and its activation ratio of the fluorescence intensity reaching 16-fold was practically useful. The
chlorination of the fluorophore was also advantageous, and the pK, value of CaTM-2 was greatly shifted to the acidic region
compared with that of TM, and was sufficiently low (pK, = 5.1) for practical use. For cellular application, we synthesized
CaTM-2 AM, an AM ester form of CaTM-2. CaTM-2 AM diffused into cytosol uniformly in living cells, and showed the
change in its fluorescence intensity by the histamine stimulus, monitoring the change of the cytoplasmic Ca™ concentration.
As a further demonstration of the usefulness of CaTM-2 AM, we confirmed that it could be applied to rat hippocampal slice
cultures for monitoring activities of neurons. Thus, CaTM-2 and CaTM-2 AM would provide an innovative approach for
researchers to work on many challenges related to Ca™.

HATHY Y, K72 TR Y O EFEE R O] % HiE
L. #i7ee Ny b4 F 7 a—700%E 21T 72

1. #

il

LA EMERR T 2MBONHTIX, ¥ V2 HRe &R
A% v EOWBOEARG T E O, JRTE. EEE
BRI E b S, Mo EEELHIEL Vb,
T0, FNSHFOBBRICE T, M4 OIS RIEE
ATV, TR M=V AR EDOSIEIZPE L ERISE 7 5] Xk
CLTWw5, T07:0, MIENICBIT 2 Z N5 EE5T0
) A RIS 2 Sl 2 L IRITS B 2 L d AR IR IS B
WTHOTEHEETH ), INFTIZL L DIIEITTHNT
&/ TOWHRTDH, LG TRELY V7 HE W I-N
A F A A= ¥ ZHMITHBLNIC B 2 8k % 2 AR5 T- 0
FEE)TIVEA DIBIET L FHEELTHRATHY., &
HOEMGRHFAIIFEOMEEICKE CEML TS, Fr ik
. BHICEEREOA A=Yy 7R WRE TR, A1
NG T BB E L7 7 2 ORI OB & 2 DI ALY

Development of a red fluorescence probe
for monitoring dynamics of cytoplasmic
calcium ion to elucidate physiological
mechanism in skin

Kenjiro Hanaoka

Graduate School of Pharmaceutical
Sciences, The University of Tokyo

WA, EEOERMBEAMITEE IR LTWEZ L, 72,
FRERIEFIHEREST 2 ETAF VR TOMEHPEETH
B ENThoTVE, ZORMEMIZBWT, IV
AA G VIR OE IO Ly B8 O R B OMEF:
CBWTHELZEHZHSTWL I EAREEINL TV S,
CODENNT, BEOEBEEE IV AL F TR
boTwa ", 22T, BEMBLNVOAZ LT, B)
PR L XV B X ORI L NV TosH Z DI ANRT,
FREEHFILTOH NV T ZHET O — T ORE %7 - 72
INFTIIH SN T Dk (500nm FEE) L il
WCREWHRBOHELEEZ AT AHE70 -T2 % TS 2
LT I DERVEFEOLS X O WHERE RN, < Vv
FT—A A=V I \OISARMGE S, X EEIIC AV Y
TAA T Y OEEEMHTEL LFEI NS,

2. K& -#BR

21 FBEBEXEEITHI7IAL I EUEXERR
TokyoMagenta ¥ BIH
WA A =TV 7I2BWTC, LR & e O G T %
MHTEL L)y —(LL7ALEW. Thbb, #08
TU—=7RHAINTBY, BN rTFE2D L L LdE
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Ta—T7OEGEHEE LT, [FrF LA V] v
frRm BRI ICIH SN TS (K1a: TokyoGreen
X7 NVE LA YOFERTHD), TETVE LA
YA REVIKIETE, B EOEE IR, L L 72 SO
R SHOL T O — T ORI L LTE ORIz A
LTWwb720Thb, flziE, At ivsntn
5% Calcein AM®, )3 24 7a—7Fluo-3. Fluo-47%
ElET7nvE LA rEAEENE L LTHW 007 1 —
TOREFTH Y. EBIZ, BUHES  OAEWENTEIC B
ENTWBY, Z0kI BTNVt LS Y EKEHWT
PSS N7k 7 0 — T I3 AW ERF RIS L BEART K e b D
Lo TWVDA, ZN5IEE TGO IR FIBIC H#O6TE
AT L7720, fl2 X WHEShLfmiEtsy vy
GFP & BBl & 27 MR BB § 5 2 LR Mok
Bt 7 e — 7L oG A 4T) T LIIARETH D, E
CTHRA L, 7V LA Yoot T — T OWMIEFIE
ELTCOENFEZRF LT . RERELEZAT S
B E e EREL, ZRICE>TINVTF AT — 4 A—
YT BREENA A=Y Y IO E L HITKE ET
HIEEHIBLTWS, 20X REEEREL AR
FHEOWEFEBANEBE S5 2 L1d, HRHEFEL
Wz, o, BOMERERTEEZ G ENTE S, UT
2N T TITRTIOESI L T WA REEEMTH 5 7V F

R

k\

=
L
HO o o

TokyoGreen (TG)
£=85,000, ¢;=0.85

Normalized abs. ©

TokyoMagenta (TM)
£=110,000, ®,= 0.42

e
s,
-3 —2.20 LUMO
C —2.46
Q@
-4l
(0]
C
Ll
_5 [~ e——
—6 —5.14 —503

2-Me TokyoGreen
1

HIZR=2-Me A HWTHEITE), (c, d) 2-Me TokyoGreen (#%).
"W (d) X~Y kb, (e) Gaussian 09 # = EREKIZ B A EE

Y LINy T7— (pH9) R THIR (c).

Lt A VA B 3 TokyoMagenta 12D W T i &
FTIHL
BREIOLEAT A7V LA VEDLER, 704
LA V2B VROI0MLOJE T % o 51
WCHERT LI EICEYVHET LI LR M, INFETIT,
FH T VB EO o MEEREGEICSI-Me i G HAEIET B
LT, ¥V VT URLO AHEE XN Si-Meki & D
ot BB & DHEA M EEH 2 2 L, LUMO 23521t
HTENHHEESRTHE M, Zhzd ki, 41310
MSIE# 7 V4 Lt A4 V¥ TokyoMagenta (TM) ®#kiEl
BZEEIT- 72 (M1a, b) P ZORE. HVE Y IZKETE
HTOTMOBIGE R, #tlkEI RIS, 7t bt s v
FHEIRTDH B TokyoGreen (TG) & HIEEL TI0nm b DK
ERERELERLZ (Mlc, D)o 512, S FHLERE
12X 5 TTM., TGOHOMO B X ’'LUMO T : )V ¥ — L
NVEFHLZEZ A, TG ERELTTM®OLUMO T 4
WE—-LAXVIIKESLKETFTLTEY, 2OLUMO T AV
F— L NVOREACPERIACD ELERATH L EE X T
w5 (Mle)o

2.2 BHTYV I H—CEMRHEET O-TOBR
AR R RS BT, TMICHSBIY 2 62247 2
L7z TGB XU TMIZIZpHIKAFEWIZT =4 V8, =

d
492 nm 582 nm 509 nm 598 nm
T 1
o
(]
N
T 0.5
£
2
T T O T T T
400 500 600 450 550 650

Wavelength (nm) Wavelength (nm)

2-Me TokyoMagenta
(a, b) TokyoGreen (a). & & U TokyoMagenta (b) DA FiE&E. EILRIRE (o) EAEFIER (D) (6. Dp 13,

LU 2-Me TokyoMagenta (Fr) DU ~EEF ~1J

(TDDFT) ICL B3R FEESTHEICL Y EH LA HOMO LU LUMO T XILF—LANJb,
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— I VRO HIAEAE L, 7T =F Y ANGREOEE, =
22— b VENIEEOLE R R T (M 2a). ZNOREEZEAL
CRE D I KGR RO ZbIE, TG TIES3nm THh 5 DI
L. TMTid11lnm & IEFICKE REE R L7 (M2b),
COEBFEREIS, YT VROBFEE T oSS
BAAL v FETHILT, WS/ NEZRTELTO—T
OB RETH S EE 2T, 2FD, =2— 1T VAL
FH VT VREOBRIETVTIVEMMEINIALE &
FROGEREZ R T LML, FlE, 7TrEfbsh
7o TM BRI T & T A REDORER R EICL VT

ZEIRICT =F YR TORKBIPE R TR S % 2 & T,
FERUBHI 2 TORE RHEOGEE A2 EH L7z (M3c).
L) IEEREEEYIENT 5T =4 VO
TU—= 702 BIRWET 2 2 3 TE 2D, T=
F e =2 — I VARO11Inm b DIEHIZKE WAL
WEOZIINE DD THSD, 512, 2-Me TM Bgal =
HEK293 B-75 7 F v ¥ —+& m)""‘}ﬁ;ﬁﬁflﬂ’? (lacZ+) B LW
IHBMNL (acZ—) \Cu—FL72& 2 A, BB A
B O RIRNH G Eﬂméht (F3d, )0 ZNFETIZTG
R ELB-F T by —ETu—T WG SNT

VDA, TN VBRI OBRALER 2 BB I HIE L
HAEET BRI L > THEREOKRE B EERALT
W, Fo, TGEAWSE7U—7TIERY ¥ VB
IO FREEDPRE LHIREN TS, —HTTM %
W EZ LR 7O — 7Tl RN Y CRER. OB LEN
DEE L REPANLETSH ) KEEEREERLMENIRTE
TS 2 &2 XV B VBRSNS TE 5720, 4
ZEMIKE L-HHEDOBE WA TERFEETH Y. XD
i % OWFZE HIIZ#A L2288 7 0 — 7 OBSER T i TH
HLEZTW5h,

WEMLEZITFTEZETT=F YEIO TMP AR L, Z0
B, 7= VRO Ta— T 5T ORI I NS L9 e
WEZHUNRING 2 2 & T K& 205 EA2v5EH
T&ED L&z T2, EBIC, 20T O — T 05T i%ag
WEASTRECdp 2 DMREES 5720, A RBATZ M ¥ —
ToHEZTL 258 7Ta—7, 2-Me TM Bgal ®i%il. B
& AT- 72 (H3a)s 2-Me TM Bgal DI AR Z b vk
2-Me TMO =2 — I VEID AR MVEFHPLTED,
B-ATF7 7 by —EEORBERRISIZL DRIPERITKE
%Ly RY7 b2RLA (H3b)e S5, 7u—74%F

/& O \
HO O X e}

2-Me TG (X = O, pK, = 6.2)
2-Me TM (X = SiMe,, pK, = 6.8)

—_
)

——2-Me TG
pH3

—2-Me TG
pH9

——2-Me TM
pH3

——2-Me TM
pH9

Normalized abs.
o
[6)]
1

0 T T
350 450 550
Wavelength (nm)

X2

d lacz+ HEK293 e lacZ—HEK293

B?J77I~*/’5¢ + .

/\

b C

o 1 = 1

S After L After

3 Before 3 Before

NO0.5 N0.5

g £

€ =

5 o

§ 0 T T T 1 Z 0 1 L T 1
350 450 550 650 550 650 750

Wavelength (nm) Wavelength (nm)

M3 (a) 2Me TM Bgal DAFHEEB LUV, BHF IV 4 —HEDRIE. (b, c) 2Me TM Bgal D BHT 7 hS A —EED
ﬁmﬁ%?mwﬂﬁﬁsgw\ﬁ%mﬂmﬁﬁﬁuswnm)zm7hw (d, e) 2-Me TM Bgal & HEK293 #fa?D BH S 7
b & —EEREH lacZ+ (d) LU, FERBEHK lacZ- (e) ICO— KU, £ESFEMEIC TR L AEB GRS LU, HiE,
FhEeikR. MHEEEREIZFZhZh 580 nm. 600—620 nmo
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2.3 #lAEICEIBCat 2T 4—FBdHRTO—T (1,2-bis (0-aminophenoxy) ethane-N, N,N'N-tetraacetic acid)
) Wk E TM% v 7zCa® 7 u—7CaTM-1, & 51238
HNT LA F Y (Ca?h) BEROREE RNV KAy MU F R T 28 A5 2 & TCaTM-1 0 Ca®" i B2k A7

UV =L LTEHL OEGHRICHES L. fFICHEN 172 OGRS L 2 Yk L2 7 a — 7 CaTM-2 2 Bi%& L 7=

Ca” IRFEZENIB 2 R AERIBE R ER L TV D, TD20, (B4), HFEHFEA L D LB LS LB

ML Ca® I EEE B O WAL, #A A=V v D5 . HEFEEFAHOEH O HOMO T AV F— LRV 2 KT

FICBWTROIEH SN TV AIEHBO—2 L 25T g, Ca” AT ICBVCFRETRBIIC X 28008

%o BAE, kit % A9 % Fluo-3% Fluo-4 7 & @ Ca™” DU ERE T oD EELEZTWVDE, 512,

HOLT T — T W)E W ST W B, E?&E%ﬁ#é CaTM-2 OMlafiE J AR CaTM-2 AMZ &K L. Zhi

Ca*" 7u— 7 IEMEMNRISHICE T > T b, BIZIE WA Z & THeLaflif@lc BT 2 2% 3 RIS X 540

FEE2HT 5 Ca? 7 u— 7Tk d A% % Rhod-21 i\ H B Ca* IEE B O HALICKII L7 (K5a—c)o —H

ZFOHNFF MDD I Ay B TISRAE LR T W Rhod-2 AMIZFEDEERZ 4T 724EHR, I ba vy Y7

WHY, FICI PV RYTIBITBECH A A=Y U7 BT BCa mEEH ZHAL L2 (M5d-0). F 72,

HOHRTWED, MEICBT 5 Ca® OB 1358 CaTM-2 AM O AW Al BT 28 4 2 H M2 R$ 72

LTwhwv, — 5T, MlEICBIT5Ca> idth v kA Dy Ty MEAT A AR EIRH L7zRER, fisiz o

vk T X —E LTEL DY VNI L, F Ol iﬁb%y"ﬁ( o M Ca® IREEB L LTRSS

BN KA ERISEZT SR $420, Zodbizdk WCHRII L7 (M6). DX AT, B2 OB RE O fif
WICHETH D, T TAEICBVT, TMZHWTIE %ﬁﬁn%a&bf_ét SRR E I e Ca® e T e — 7
IEVISH ST R i Ca*> 2 E =y —CT& b0 70 DOFIF I L7z

— 7O E T o720 Ca¥ BIRMEDEWF L — % —, BAPTA

iel

O@ Lo b C
Tt & 39 uM 39 UM
@ O ‘ !
Oy NH E E
Los Los
© ©
[0 [0}
0 o oC
XV/\¥X 0 T T T 1 O |
Weakly fluorescent Strongly fluorescent 570 620 670 720 570 620 670 720
CaTM-1 (X = H), CaTM-2 (X = ClI) Wavelength (nm) Wavelength (nm)

4 (a) HFEKEHILYILTO—T CaTM-1 LU CaTM-2 DHAFIEE L. Ca* BT 5 2 &I &L B HAMET(LDERE,
(b,c) CaTM-1 (b) H&L U CaTM-2 (c) M Ca™ IRTFEMI A TN~ MILE{L, FiEi&E I 550 nms,

CaTM-2 Acridine orange

C a b 20%]| f g4 e ZOO%I_ d 4oy rro |

' v\/\A 0 s LA A H5 et
#3 - {t f\kf /\ #o #4 w A
#2 - T #2 / R H3 =~ hrarrsestariosindh
H e T #1 S #2 ol
histamine histamine #1 o

5 (a-c) CaTM-2 AM %z HeLafifgicO— KL, EX& 3 2| 6 CaTM2 AM zZHW/=Z vy MYXZ 1 XERICH 1T 5
METS EEOEE (3, b) LU BEHBEDEBZL (€. BRAROBRARAOAMRIL, (a-c) CaTM-2 (a). #fak%
(d-f) Rhod-2 AM # W\ T (a-c) ERUEER#1T- 4R, RET 5 7= (ZH V7= Acridine orange DEIEE (b) B LU

BEhAbEEENXSE (©). (d) CaTM-2 DENEEZEL,
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3. B - B

BN TO— T ZFBICHVEIIVT AT — 4 A—
T U7 BBOARG T O RRENT L. MiafE, Mian
INFEGRERIE LI LETOA A=V 7R ICAEHE SR
%o MRS OLIE, KWARHEB L O, Bk
PRARE D& W7 AR TOHEA A=Y V71T L
TWwh, T, 870 -7 E LTS
TWB IV LEAS v &, ZO5THEDE L 2R LT
¥ F RIEAL L 728 Bk 406 TokyoMagenta i3, 4
By INFAT—A A=V TOWEENEREETAH S
EsifEEnG, SNETIT, B-AIF7 b ¥y —E¥Tu—
TEBIO, ANV ATE—T Y OBEBIOED L Tw
L5, NS OENGHEMZH WL LT, 7V FLE
A VR E Lottt 7 a — 7 b R i T
BCT&2LEZTVD, 5. BB LIKRGA VY 7 L
KT —TI k5T EEOEEEOMHIEREST 2 2
EEBIFLTW S,
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WALK R A Be SRR FE R 06 B B i e 2 220

P oE PR

Thymic stromal lymphopoietin (TSLP) plays critical roles in the induction and exacerbation of allergic diseases. We
found that medium-chain fatty acid such as nonanoic acid induced the production of TSLP in vivo. Nonanoic acid promoted
sensitization to ovalbumin, resulting in an enhancement of the cutaneous anaphylactic response. In this report, we clarified
that the exposure to nonanoic acid after the sensitization augmented picryl chloride-induced thickening of the ear, which
was reversed in TSLP receptor-deficient mice. However, coconut oil, which includes medium-chain fatty acids, did not
induced TSLP production. To clarify the molecular mechanisms by which free fatty acid induced TSLP production, mouse
epithelium cell line PAM212 was used. We found that valeric acid potently induced TSLP production. Isovaleric acid but
not the related compounds showed the activity. The agonists to GPR120, GPR84, GPR43 (FFA2R), GPR41 (FFA3R), and
GPR40 were not induced TSLP production. PTX did not inhibit TPA-induced TSLP production but inhibited valeric acid-
induced one. Valeric acid-induced TSLP production was inhibited by U0126 and TACP-1, suggesting that ERK and NF-kB
were involved in the production. These findings suggested that valeric acid induced TSLP production via G protein-coupled
receptor and mediated by ERK and NF-kB.

Conclusion: Low and medium-chain fatty acids have the activity to produce TSLP via unidentified receptors and TSLP
exacerbated allergic inflammation. Although coconut oil shows no activity, our findings suggested that the natural soap,

which includes medium-chain fatty acids, might be a risk to induce allergic dermatitis.

1. #&

AR, PER E, TUVLVE—M0iE. R
LTwWb, ZOBRERO—2IZ, ARRLILIEMICE T 51t
EWE X BEENREEINT WS, FFICFRIRERO AR
Wi, FEEHERIC X B F N THRBOKT & & I,
IR E N H 4 DILAWE D RIERE RIS E L 52 5
WREMEDS D %0 AHZETIX, FRICKRIRIMIRICZ S EEND
% - RSEIEEE D 7 LV F —F5IEMICEH L7,

AR ALRE i 722 & OALFE R T OB & EHN 2T 5
MR E LT LEzfiiassd i Fons, LEMRIEC
FC.NYTHRERHO ML E LTSN TE LD
ETIIAMYRIBCTT LCTH A DA A SO RENEA T4
— 7 —%EEL, REREOHMICLEFST Y 2 L H
Lheiy, 7 ME—MEEREOFEANOFGATRIE S
Tw57,

Thymic stromal lymphopoietin (TSLP) &, 12 Bz
MIB 2 5 PEA: & B interleukin (IL)-78k%- 4 b A ¥ T
H5Y, HEAEENITSLPIZ TSLPZ2AEZ A LT, KK
B BEIRAIN 2 TETEAE S & CORBBEIRMR A~ L ML S8 5,
J BRI B 1Z V) > SIS L naive CD4 THINE %

il

Effects of short- and medium-chain fatty
acids on TSLP production and induction
of allergy

Noriyasu Hirasawa

Laboratory of Pharmacotherapy of Life-
style Related Diseases, Graduate School
of Pharmaceutcal Sciences, Tohoku
University

IL-4, IL-5, IL-137%: @D Th2% 4 F A& 4 >, tumor necrosis
factor-o. (TNF-o) % EORIEMES A4 M4 V2 EET S
SEREPE Th2 Mila~ & EFE L. & 5 ICHIRME2 5 D
thymus and activation-regulated chemokine (TARC) B
X O"monocyte-derived chemokine (MDC) o 4 % #38&
THIETTh2HROT LVF— Sz Him LY, IgE D
HEEED b,

T N — VR RS R DR R R, T O AU S
HHBEORE LMY Tk, TSLPAEEHLTBY 7
LUV F— BB 5 TSLP O B 5-297R" 1 Sz, #HinT
A Z =T AV ERIZK > T, EHICRENZ
TSLP O#FIFEIUZ L D B, AL vo7z 7 FE— %
B2 SR IR AR ISIE S 57 2 &, £7-0VA % ¥t
JHE L7 PE—PEEREF LY RMHEEF LY ICBI
57 LT —FIEIL TSLP AR RIE~ 7 A2 BTl
WEHENE 2 &5, TSLPIX 7 LIV F—JIEICBWT
VEPOTHRIAY—AL v F L LTHEH EEZLNT
‘/\Z) 10)O

TSLP ®#FER T 122\ T, Toll like receptor (TLR)
DY H YK, INF-aRIL-47% EDOH AL b AL 2, ¥33D
fi (Cigarette smoke extract) &%, & F &F iR T2
HEINTWDEH, INHICX D TSLPEAFE R H =X 4
WZOWTIEWEZARRHLR DS v, £z, TR 0FER
T2 2 T, 12-O-tetradecanoylphorbol 13-acetate (TPA)
%> dibutyl phthalate & \» 5 72/t W)’ & b TSLP 4 % 75E
THIENMESATVL Y, SRR TIE. BRI
X357 LV F—HELOEFO—> L LT, TSLPDHE
ZAGE L. Bl IAATET AL WIS & % TSLP#E % fif
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M L7248, m-xylene 1, 2, 4-trimethylbenzene & V5 72

E 0 SRR E WA TSLP 2 HET 52 2 L 25 h
WCLTWwWh, FRIC, Yo (2 ad vyt A ) 7 ERKH

KAWL E TN LK - hERIRIIER IS TSLP A % 5%
B LM (K1), Bl kEREICTT 527 LV E
—ZWRT AW (K 2) b rFEEZRVZLEY, 22

TARMZE T, K - P ERIIR o TSLP B A 3% SRR &

TUVE—FHREHIZONWT, YTADT LIVF—FEF),
BOLWNIY T AT IF A Mk PAM 2125 %

TG L 720

2. % B&

21 IIYABENZEHETIV

Balb/c Mk~ 2% VT F VT —F VIKEEL, B
W OREIHE 2 OLEWFF 200 &AM L7ze — &R 4.
HENhEEafkz 0 WMoz, HTHk& S F (ERE
10mm) T—EMEL I HIHE . HA MRk BT K
WCCERZIE L, BMERIE, e — X2 v
Wit U720 30 EiE o> TSLP 1% Mouse TSLP DuoSet®
ELISAZ HWCTllE L7ze 7 mRNARIZED 72D H
I #%20-30mg % 5 % Proteinase K 5 RNAiso Plus
500 ul P CRIBRICHER: L. Real time PCR #: CTHAT L 720

2.2 BEEVVILICEZ7ULILX—HIEMH R B RIER

RV ZD/ER

C57BL/638 X O'TSLP2 AR K4~ 7 X (C57BL/6)
% M7z, Cyclophosphamide % (30mg/ml) % 150mg/
kg& 75 X ITEME TS Lz 2HE, 7 AD
HHEABMIZ 7% (w/v) PICLIAH 50 ul 2 RS EA§
5T EICEVBERAT- 720 BAEDS HEE L 10HfRIC, 1K
VE%& 4T - 72 B © R $I5%: 2 nonanoic acid % 20 pl ¥ A

1 IYZRENEFIICEH S BISEEERD TSLP EEAE S5 EM ¥
2 BN ICSBSREEE 20Ul £ 87 L. 24RE%BOEN 8%
AESZ— FRDTSLP 8 %#38I%E L 7=, *P<0.05, *P<0.01

L7z PICITRBAEZ AT > CI2H ., BAEL 72BN EE
FHIZ1% (w/v) PICHER 20 2 BAT T 5 2 LIS K D E
2T o720 TORBFFINCHAT OIS 2 H/E L7,

2.3 YIRTZF/ YA MEPAM212 HRRICH TS

TSLPE4E

PAM 2122 % 10% FBS &4 MEMa H'. 1 x 10°cells/
miiZ% b X ICHB L7z, FREOMEEZFML T,
37C. 5% CO,fEFEF T O R MBI ALEL L 727, BSA
FAAE T K REE JE o fatty acid THIB L 720 24 B5 RIRG 3£ 4.
B3 3% b o TSLP % ELISA Tl € L 720 M1k 13
MTT % TaHli L 720

3. # R

3.1 PICIFHRMEMEBRETIVICEITSHNZIE

(Z%}9 % nonanoic acid D&

Picryl chloride (PiCl) % $uli & L 723k Bz f§ &€ 7 v
ICBWT, & & AR O M I nonanoic acid # #Ai$ 5 =
T ERRE O BB 2 588 & T L72. PiCLCREAFE
47\ (day 0)y 12 HBRERZIT- 720 20, 304, 1
Wefl, 2 WERD. 3 WEM]. 6 Welfl, 12, 24RefIf2I1CH
ADFEEZFH L 720 K4 DEHADIESHh LR OE S
& HAEBOEARADOEL LTRLA, BAM
C57BL/6~% w7 A Tld, HERBZICHAMWIEINAR S I,
nonanoic acid % & & EROBIZ2MIEA T2 2 & THA
JEE Ak 5R & 7z (3A). — 7. TSLPZBARKRIE~ ™~
2BV T, [ARROERZIT- 7248, BEREZOFAMNE
13 A& 57275 nonanoic acid BAGIC & % HANE O H i
FIRFEL RIS L7 (M3B) ¥o Z o525, nonanoic
acid I3 PICIIC X B il J§ KA w3452 L, LTI D
TEREITSLP A Z LTV D Z EATRIE S L7,

2 Nonanoic acid i & 24 REEICHT 57 L L £ —1854 "0
BALb/c ¥ ™7 X nonanoic acid (B, D) & % \\i% vehicle (A, C)
%27 U 24 BERS12 IC B EBAIIC ovalbumin (OVA) & EAESTL T
BEL 7= 9 B#. 0.05% Evans blue &k # 8 IRAEST U /=74,
vehicle (%58) $ L OVARRK (KH) £ ERES L 7. 30714,
RAICRE LR smHE LEE L (E), »P<0.01
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3.2 HEHEMRZzECIFTYFMIVOER
HERIGEE 2 GO RRESE LT, Yo (aa
VAAN) PEAEINTWE, T35 U+ A VidiFERL2
DTN YRR EORERNIEEE S < & R R
FIZHWONTWS, £22TEY, 33 FVFAfVEIY
A BT EAT Ly 2405 8% © TSLP B A& % AT L 7225,
TSLP DAL FED b7 7> 72 (data not shown) o

3.3 PAM212#IfRICHTHTSLPEAEFE

<7 ZEAAOIRIERIEIZ & ) TSLP AL A S
N2 enb, T AT 5F 794 Mtk T 5 PAM212
Ml 2 Ty in vitrol2 BV 55888 L O 8RR O
TSLP ji 2F 3% 38 151 % AT L 720 PAM 2121/l % BSA 1
16T A FIR I C 24 RERf B L. 8528 L3 vh TSLP
#ELISAIZ X D llE L7ze ZOfEH, PalhEE o TSLP #E

3 Nonanoic acid (= & BIEALE 7 UILIC L B M7 L L ¥ — D1

FERTTX (A) HDWVWIETSLPRRIEY T X % 2.2 D HETRIEE
Lk, BIECERME (58 E10H) (Cnonanoic acid (E4) # %
Witvehicle (ARL) #2877z, RREBREBNICEMNZELZEHIIL -

*P<0.05, **P<0.01

HEFENETEIC IR BRI L WA SN, KERS D

valeric acid 2% b i\ EEEZ R L7z (K14), F 7z valeric

acid D FIWAL AW O IC D W TR L 72 & 2 5,

isovaleric acid (Z 13 [ # B > TSLP i A4 i 8 G P AY iR &

N 7=73, pivalic acid. 2-methyl butanoic acid. 1-pentanol.
2-pentanone. y-aminbutanoic acid (X 5) & 2 mM i &

THEIZRRD SN h o7z,

3.4 ATPODO{EH

TR AR PRI X D ATP R UL, 2D ATP
A ML VEARFETLREDHRE SN TS,
Z Z°C, TSLPEAIZHWHMMHIZ L ) il S b ATP
BRGLTWE0 L) LT 57212 ATP D TSLP
AR LB L7, €O, ATPIZ 1mM £ TOREE
#iPHC TSLP FEAE % 3538 L %2 /- 72 (data not shown),

4 PAM212#ERIICH T B RERFERIC & B TSLPEE

PAM212#fifa % &R FHDEAMASHHER 1 mM TH
B U 24RREHROEER EEFDTSLP £28IE L 7=
*P<0.05, **P<0.01

5 Valeric acid BB E LM E
Valeric acid & Uisovaleric acid (A) (Z1& TSLP %
EBEMENPR NN, ZOMDIEEH (B) (i 2mM

TEMERBOHSNED 570
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3.5 GEHREEMZAEEA(GPCR) N5

Valeric acid 12 & % TSLPpEAGEE X /1 = X A OFENTIC
H120 . WD DRSS ZERZNT 5 IEDHEH,ITD
WTHSLDPIZT B2, Giy w3y B %R GPCR O 5-0
HiErRE Lze AHERERPTX) G v 37 n—>
DGO ot 7=y b ADPYRI VLT LI L TEZHRKRL
DAL Z %%, PAM21241% 50, 100nM D PTX
T1EFREIFTLEE, 2mM @ valeric acid 23 ZHEA%
S & Wl B & LT 30nM @ 12 -O-tetradecanoylphorbol
13-acetate (TPA) THIELL . 24 B DR528 Li%dh TSLP
EEAZELISAICEIYVHE L7 TR, TPAIZ X 5
TSLP A PTX DB Z#IZTEAEZIT VO L.,
Valeric acid 2 & % TSLP A PTX OFILHIZ X b 50
MEICHIRI SN (K6)e ZOfERIE, valeric acid D1
HOLRL LD 1EIZGPCRZ A LD DTH D Z & &R
L CTwhb,

3.6 FFARBHEDEESE

INF TREHRED S, valeric acid DTERIE 7 VAR VDS
VETHDLI L, ZEERENLIAEHTH D Z EHRES
N7z7280, WKITHEH - RSRIIRZ AR FFALIR (GPR40)
B L O'GPR120, H 841G 1Bk = 2 K GPR 84, 44 $H IR 1T 1%

M6 BAXEZRNEH
BHXEZR50, 100nM T 16 BEELIE L /=%, valeric acid
(C5) 2 WIFTPATHRIB L. 24 EDEERLEFHD
TSLPE %#8I7FE L 7=, **P<0.01

FFA2R (GPR43) B X O'FFA3R (GPR41) » 5 % #
L7 & 512 REMBOILAY B 5 2 BNk
AhRIZOWTHMET L7z GPRMDO T IT=ANTH 5
3, 3-diindolylmethane (DIM)., GPR40® 7 T =A b TH
5 troglitazone. GPR40B X O°GPR120D 7 I = A hTH
b GWI5081L7 I =X MEH %= T5%3 3 2R E10uM F
TTSLP A % 3 L % 2> - 72 (data not shown). F 7z
FFA2R7 I =X FToh 5 tiglic acidy FFA3R7 I=A |
TdH 5 2-methylbutylic acid iZ valeric acid & 87 U 2mM
T TSLP#EAERFEL 2h o7, S 5ICPAM212 #ifa%
AhR®D7 T=A I Td % B-naphthoflavone (BNF) THl#
L 72355412 % TSLP EEAUIHEI L % %2~ 7= (data not shown) o

3.7 TSLPEXEZFEEJTFIL

TSLP EEAFLEIZE G5 5MN Y 7 FVORED 7O
12, BHEHERORE LA L7z, PAM212 #ifg % MEK
MHEHE D U0126 (1 uM).p38 MlESE D SB203580 (10 uM).
JNK FH 2 3% »SP600125 (30uM). PI3K [H 4 3 o
wortmannin (100nM) T 1 KR ETALEE %, 2mM @ valeric
acid THIPL L. 24 FEf £ OB 22 B TSLP i % ELISA
XD HE L7z, ZOKE, U0126 DRI L 5 TD A,
valeric acid {2 & % TSLP A IZ#IHl sz (7). F 7z,

7 Valeric acidZ & 2 TSLPEEAEICW T 2 RREEEEDOHR

PAM212#B2% U0126 (U, 1uM) , SB203580 (SB, 10uM) ,
SP600125 (SP, 30uM) , $ & U'wortmannin (wort, 100nM) (A)
HBWVIEFEBEDUOI26 (B) T 1 BFEWLIE L /=14, valeric
acid 2mM THRIB L. 24 BFBEDEE R EEFFOTSLPE %l
E L7, **P<0.01
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BLHEIRIE SNz,

—Ji. BRI A L GENnbs L ENb a3 F Y F 4

W= AHMICEA L TH TSLP ARG IR bk

Molze L7z T, BHEORETIE, 33+t

WMENTH, TUVF—FRD) X7 IZIFEREL R

WEEZ b5, ZIUIHEHENEESZ ) Lt —VIZT A

TUEENTVWEDTHALI L, HIHVITREINGEE

AT ETICEL TR WHENEZ Z 5N L P, EYSE A

B R BRI AN B &R GRS & 0 ARGk
PIHELT, TUVF—2HIRT L WEBHIEIEETE 2,

8 Valeric acid (- & 2 TSLPEA£ICH1F 3 NF- kB DEIS A, NS TRIEZET 2570, SARAROR
BIBEDTPCA-1 T 1 BERIFT4LIE L /= 5. valeric acid 2 AZRAET ZWRED D Bo [HROLT ] DLHIT &
mM CRIZ L. 24 BEEEDOEER EEFOTSLPEZBIE L 7= FR DRI E EN A A ICIIPRORADRES e 5
"P<0.01 Y kb, HRRHT O IR IiEEAT TSLP BEAE % Bk S €T,

TLLUVF—ZHMAIEr0REDIEZIONS,
I-xB kinase-2 FH 2 3% @ TPCA-1 (0.3, 1, 3, 10uM) &,

valeric acid|2 & % TSLP i /& % it & 4 47 69 12 50 L. 5. %
NF-xB2SB5- L Cwa SR sz (M8), AREFFEIC L . RERIIRICZE < & E A - SR
W&, 28 FREAIIC B W, TSLPEAZ LT Z &8
4. % & o2 ThE oy Ak, ikmi2id 7 L
FERIIIBIEE DO ) 7 2D HWIE A Y 7 AT VWX —FHRD) A7 DD DHIRBEEINT, €DV A7
G REWRE LTHR. Yo (aary At A4 ) RKEVDDOTIEARVEEZSNDH, S5 L VBN E R
LEPMAZONDLZEND L, VI RFERI2O T 95 ETIld, TSLPEAIZOWTEHMEi T AHEIE TN 5D,
7 VG EORBRNIRYS K AEN TV S, REHDT Witk o2 75k 12, GPCRASHG L TV A HAVRIE S h
DI OCIRIEE T o 72 AR BUKEATTR O S BIMEATT9 V. 7225, ZOREICIZW L hd oz, SHEIC. Rl
Aal, = AFEAEAE TV TR R FZ 9 @ nonanoic DALEWE Z B OWTHEN 2 MA B TFETH 5,
acid 2V b WIEE %2, 72 PAM212fII 2 W72 % T
LS D valeric acid 2%k b MWIEMEZ R L7225, 2 (51 F3C#k)
TUSHHZ BT R R A~ DO BRI S D TH L & 1) Esche C, De Benedetto A, and Beck L: Keratinocytes

ZoNb, WINOWEDL, DIVRVEETH HFEIPULET, in atopic dermatitis: inflammatory signals. Cur. allergy
TIVFE R 7 VI —), & b Y TIRIEED RO S e h asthma reports 4, 276-284, 2004.
5720 TNFETI Y AHMIBWT, TSLPFEA: % 5E4 2) Holgate ST: The epithelium takes centre stage in
5 Z EHB S D2 7% - T b nonanoic acid 1348 EPUE IS asthma and atopic dermatitis. Trends Immunol 28,
395 IgEPUREA Z A S L7200 Tl SR, il 248-251, 2007.
PUFICE BT LV =3 MR 2HPHL IR o7, 3) Ray R.], Furlonger C, Williams DE, Paige
K- H#EBEHBOERHBERLZHLNCT L2012 CJ: Characterization of thymic stromal-derived
PAM212I8 % FI W TN L 720 B D IEED B2 o 72 lymphopoietin (TSLP) in murine B cell development in
DX RFEH S5 O valeric acid B X Wisovaleric acid TH > vitro. Eur. J. Immunol 26, 10-16, 1996.
720 Isovaleric acid i3 &7z ED B VDO FEKILEW TH 5, 4) Liu Y-J: Thymic stromal lymphopoietin: master
HOALEY, o IicInE THL NI > T 5 IRk switch for allergic inflammation. J. Exp. Med. 203, 269 -
ZRERT T=ZA MIWFTNDG TSLPEAEZFEL W &, 273, 2006.
GPCRZ /9 A3, WHAHIIE TR S5 ATPIZBIG 5) Soumelis V, et al. : Human epithelial cells trigger
WEDFRD SN WS, IR RN E D Z BRI/ dendritic cell mediated allergic inflammation by
LTV A REMEATRIB X N7z ALAEE D b § 2 2 A& producing TSLP. Nature Immunol. 3, 673-680, 2002.
FOEREDRREL BLL2FH 20, BREEOBVZHEEKE AN 6) Ying S, et al: Thymic stromal lymphopoietin
LTWwadholitfllshs, SHEHERORFEZ MLz expression is increased in asthmatic airways and
¥EHL PKC. ERK 72 & NI NFxB DAL 25 5- L T w correlates with expression of Th2-attracting
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Nanoparticles, particularly TiO,, ZnO and SiO, are frequently used for cosmetics such as foundation and sunscreen.
Although the nanoparticles are useful materials for cosmetics, toxic effect are also reported. In the present study, cellular
influences of TiO,, ZnO and SiO, nanoparticles were examined. ZnO nanoparticles showed strong cytotoxicity on human
keratinocyte HaCaT cells. ZnO nanoparticles also caused oxidative stress, induction of cytokines and cell membrane
damage. On the other hand, cellular effect of TiO, and SiO, nanoparticles were small. Zn™* released from ZnO nanoparticles
was most important factor for cytotoxicity of the ZnO nanoparticles. Gene expression of metallothionein (MT) was enhanced
by ZnO nanoparticle exposure in HaCaT cells and 3D skin model. ZnO nanoparticles caused induction of cytokines on 3D
skin models. These results suggest that ZnO nanoparticles have cytotoxic potential. And the MT gene expression may be
promising biomarker for toxic effect of nanoparticles on cosmetics.

1. #&

F 2R FE, EEDL - 100nm D HEHPHIZH B K F & E
FEN b (ISO/TS 27687:2008) c K AED/NTH B F /
FFIOWEAVNEL, 770 F—va Y RHETIED
e EICHELE LIUCEAT L2812 52 I2LIC 2 Ta, v
bW IFEEEC L VHR, BRI R 7% ELhE
me LCHEH R oo F /R TOR2PTH. fEkn
SALBESA R E L TR ST & 228 b F ¥ ~ (TiO,)
RLEALHSY (ZnO). —ERAILT A % (Si0,) O F 7 k113,
S5 LWENMOSHD 2 HLR LN TH 5,
—H T F IR EEEEGEREELRESIRTY
bo T/RTIZLBAEMEELMBLNVTRSL L, £
DBGEBILA NV AR E LD, BILA L AL HfLo
PUBALRASTHEEAL SN B A%, HPH L E WA ICIE 7R
F—=v 2R3 70— A2 BHMBBICEDL, TNbF )
BT OMBEERNTL LT, FIRTPLOERAF YO
BHPRDEETH L, T/ KT ORHO—DIC [HEITR
TV EDBBITHEND ERANBIEE SNTELYHTY,
FIRFETHIETREREMMEEZRTHELH S,
B2 E, RHICEA SN F 2 RTH, [E&RA + v o
MR & USSR A 4 v 2 mm Ly IR
LCHBEZRITTHID LNAV, = TIRTOF T
WREGBFEEZRTDII TR, F/FATEY N
ETHI ] F R oMBEENSWY, 22T,

il

Safety evaluation of nanoparticles used
for cosmetics; Association of physical/
chemical properties and safety

Masanori Horie

Institute of Industrial Ecological
Sciences, University of Occupational and
Environmental Health, Japan

F R OEBEEIBV T, KRG X S E
T, BREORBSEETDH B, WHEMIZBIT 5T/
BFOFH TR, EE~NOBAHER D FERBEFENL— T
Hbo BBEIREON) THEIET H05 F /7 KT LMl
EHNEEHEIBEPEZONL 225, LRI H
ENBFkTOMEEOIRE. XY AR RO
DIZUHTH b0 AFFZETIE, fLHEMICZ S HVENS S
JRFD5H, TiO, ZnO, SiO, 12D W THI AR
HHLTHNEBEMRE L, 3518, HE3WILET NV
RV, L) EBEORFISEVIRETOERD TV, 7/
W ORBEZRENT 26875~ —h — 2 ad L7z,

2. ¥ &

2.1 HRBLIVE/IRTETIV

v b7 5F %4 HkHaCaT M (German Cancer
Research Center & ) AF) & fivr7z, HaCaTHlEIX10%
v VIR (FBS) @7 VR y a4 — 7 )V E i
(DMEM) HC, 5% CO, 5T, 37CTHE Lz, a5
= YENITFNVIZAGCT 7 2 7 AnBIEA L. Tk
LB EICHE o T H W ICHaCaTHll B2 % 10% FBS# I
DMEM ", 2x10°f#l /ml DB T 2, R538 L 720 B
3WILEF IV & LT, EPI-200SIT % &%l (KB 205
WA L. BURSHHE ISR WM L 7Z2. 55 id EPI-100-
NMM-SIT/Assay Medium (MatTek Corporation) % >
72

2.2 F/HF

REFFECIX 5 FBHDF /KT %A L7z TiO E KM
L7V 3= 2 (Al (OH),) 12 & o T S 7z bl o
L—FONVFNVEF kT2 Hvwi, $72. ZnOJ / Hi
FERAREE (KR X OBEALZ, SiO,2—7 4 7
ZnOF /K113, BMAMEL X YA L, SO, F /KT
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FEFMCFTLELIVEALL, Sh50F kT 0O—%k
FF - REEESEOWHEE R LIRS, YT, FRTFIEER
LR LM S TRILT 5o B LiEh o Zn® L,
% o 5P L JH 12 2-(5-Bromo-2-pyridylazo)-5- [N-n-
propyl-N-(3-sulfopropyl) amino] phenol, disodium salt,
dihydrate (5-Br-PAPS) % JHW 72 a2 & - THIE L 72,
FH P T OBEMEOPEII LT OIS > 720 Zn0 B
X OZn0-S% ZENEN1.08 L ' 10mg/ml D i g T
K. DMEM (FBS %% % 72\»). 10% FBS#HM DMEM 3
X OYEPI-100-NMM-SIT/Assay Medium H112 275 O #EH
WP, 37C T 6 WeIfREF L 720 £ D%, 13000rpm T
105 Dt o, Fi % Nanosep Centrifugal Devices 3K
(Pall Life Sciences) & H\» 7z [R5 812 & - TH T % B
F L7z BMEHIZOWT, Zn* BEE2HE L. KATHF
T2 LD, RFETHWATIOB X USIO, i Tl
LALHMLAEWI EERERLTVWS Y,

2.3 F/HFREBEORER

F R EHRETIC 180T, 2 KRR O BGEE % 1T -
72 ¥4 70 7L —bMROE M)V EHOZRETIE,
F R TR E, WK L250mlE Y I ZMA. 1.0mg/
ml” Y IE7 V73 ¥ (BSA. 754 7 A7) K
WZ10mg/mlD R L % 2 X ) ITEE L. B85 KA
(Bioruptor, I AE/NA F) WT250BH WAL 17> T
L7z 20, 10% FBSTHMDMEM T~ A 7 07 L
— MPHIZ1.0mg/mlB £ 0. 1mg/ml. ¥ MY 7V IZ
Img/3ml& %5 X HIZH MLz ¥ MY F IV EFICIE
300ul (F100pugDZnO & 725 ). FEBl2iZ 2 ml o 43 HiR
25 U7z, B 3RICEFMIZ L 2RBTIE, F /BT
A5 9% WL FL 1% 0 43 i % PBS T 1045 & 0100 15 4 B L.
S0ul OB ET NV RIZHIML7. $720 Bk LT
10mg D F / fi T2 KFET IV EIZHEML, 37C T24 51
R 72,

2.4 MRBREEOAE
B ag i~ LDHIg I oWz I12 X 0. Al E L

S

%

E{LL(I

fili L7z 128V F o 2 V7L — MZHNLZ 2 x 10° {8 /
ml THiZ, 37CCT—Mu Lo o VIR IS S 872,
6 3 X 24 MR L2251, BiE &2 L 72 ¥
MU VT, MM OB E B L 220 R 3KRICET
VTHREEEZ BN L 720 25 ORFFE % 13000 rpm,
5Dl KEBgokFEkELz0bL, LDHIG
e L7zo LDHIGEOHIE L. Mk SR+ v b
PLUS (LDH) (B> 2 ¥ AT 7 /) AT 427 R) v, 7
O haVIHs Tiro72. 42707 —h, ¥ M)AV
WX BEETIE, WELDHIZ FitoRIC X V&l L7,

_ (B B OWEIE — Btk o WOLE)

AIBIEEE O0) = (5 57 0 O I — AR OB IE)

Z 2 TR I IR G O WS Bl RIE S v
I TR O S e 7 - C R R ) L R S8 2 o W &
T 5o KE3IWILEFT VTS FHAHRKLDH (1Y
IV ZOVERRE) Ik o TREMREIER L. Ji L72LDH
WEYE A E L7z,

2.5 MBEAROSLANILOBEIE

MBLAROS L XV o fll 5 1E DCFHIEIZ X V7572, 6
RKYNFTL—bFEFE M) 7V EICK# L -HaCaT
MM DR E &2/ KB sci L, 6 B X O
4G WM R L 2o TOHRISBMWEREL, I0uMD
2',7 - Dichlorofluorescin diacetate (DCFH-DA) % & %
FBSIERM DMEM % 1ml/welli@ll. 37C. 5 % CO, 5
TT3054 vFaxX—=hL7, PBSTI1HPEEL. 0.25%
UYL DRI E L7z, Mlaz PBST1
e L, FEMRZ 500l O PBSIZEEH L, 7a—H 4
fA—%— (V=—EC800t )T FF 1 %—) THILHE
ZRE L7,

2.6 ALFXIHFF—HEHHO-1) . A2OFF %1 AMT)
BLUYA MDA DAEIE
6 RNV F 77 L— MIHINLZE 2% 10°M /ml THIZ |
37C C—Wphsae Ly x VIR I HERS X872, B g%

®1 AHRREICAHWEF /RFOME

AR e

A  REQE WE (%)

—REFE LERERE

oW (nm) (/)
TiO,  —EkFH  TiO, Al(OH); 96.3 30-50 37.1
7n0O 7L 97.4 21 49.6
RefLdisn Zn0 . 7n0: 80 25
ZnO-S Si0, . _ ND
Si05: 20 (Si0,:3)
SiO, b A% SiO, 2L ND 34 80

FA=T—fEIZED
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JRET ORISR L, 24 REREER L 721212 RIS 2 X L
Human IL-6 3L IL-8 ELISA Ready-SET-Go!® (eBioscience)
EHOCTLEETOIL-6 B IL-8 i E % ELISAHEICL )|l
E L7 MilaA 513, RNeasy kit (F74°) ZHWTRNAZ
L 720 RNA 13 High Capacity ¢cDNA Revers Transcription
kit (Applied biosystems) |2 &) cDNA & L7-®%, TagMan®
Gene Expression Assays (Applied biosystems) % 721
TIWVEALPCREIZLDHO-1, MT, IL-6 BXUIL-8E
FOIEHZEEN L7z B EEF D TagMan® 710 — 713
Applied biosystems % B A L7z, Assay IDZ DL TFIZ/RT,
MT1H: Hs00823168 _g1. MT2A: Hs02379661_g1, HO-
1: Hs01110250_m 1. IL-6: Hs00985639_m1. IL-8:
Hs00174103_m1, IL-1B : Hs01555410_m1, IL-12B:
Hs01011518_m1,

3. # X

3.1 WIFIIINTL—MILEHER

FUBHIZ, v VF v o 7L — b EICE# L2 HaCaT
MR 2 v CRBRE 17 - 726
3.1.1 fHfRiaE

TiO, ZnO. SiO,F 7 KT %108 & V100 ug/ml D j#
JETEMIZAEAL. ¥ 7T F %4 N HaCaTMifg 242
5. 6 W X OV 24 R B2 12 B 28 1 2R L 72 LDH G
PEE L7 (K1), MNEESE T 5 LDH DR Ll
O, MR OEEZRIET 5, ZOME. %56
IRE ] 7% C LB 2 A O 3 5RD S e o 72 5
24 W12 TlE. ZnO B X U Zn0-S THE 72 M KL I o 8 15
WD SNz, MBNOALDHIG#100% & Lz L &,
24 g #4112 B\ T TiO, 3 5-5 (100 ug/ml) OX:2E L
DOLDHIEMED3.0% TH o 72DIZH L. ZnOFKG-#E Tl
75.2%. ZnO-S#FE5-HETIE8.3%TH » 720 T 72, SiO,
TiX21.9% CTH > 720

3.1.2 BBEX L ZDFEE

% Oty /KT OMBEEI IR b L ASE
5555 305, F 2 RGN 50 2 M SRR
FHE (ROS) il L7z (KM2A). 15 6 K[ o H gy
ROS L N )viZ, 100pug/mld Zn0 B & FZnO-SH&% 5-# 12
BOTHERGHIED1.6 ~ 2f5ED EH %2R L7z, TiO,
TH12MHBREOLE T O LAED Sz, SiO, % 5-Hl
T, M ROS LRV D ERIZED SN h otz —,
PG 24EEMZICBVTIE, WTFhod 2R Th N
ROS LX)V @ EHIZFED SN d» 72 (100 ug/ml @ ZnO
BLOZnO-SEGHTIix. MRBOBEEIHML . FEikx
WEZIT) ZEDRTELRDP o). S5IC. F /RS
MBI 2Nt F V7S —¥ -1 (HO-1) O#EET
FHL NV EBRE L7z (K2B). HO-1IZHMAILICBEfES
LHEEHR T, TOMMETHRBIIROSHEELR EOBLA ML
ZAZHBIC BT %0 e BRTH5 24 KE [ # 0 HO-1 D%
WL ~iE, 100ug/mlodZn0 B X I ZnO-SHELSHIZBW
THLL EA L7z BIEFHEIL NVIEZn0 TIERSM
o > 644%. ZnO-ST2158 TdH - 720 — 7. 10ug/mld
Zn0OB L O ZnO-STKEGHTIX. ZhFN13B LI U128
TH o720 SIOTIIWTNOBEEICBNT L L2ERED
EAPED SNz, TiO, TIEIHEB EH IR D SN h o
720 ZnOIZ X MBI, I L72Zn® A5 L T
W5 L OW|END HFH» S, KEED ZnCl, % 5 L 72/
FaTHHO-1DFBL NIV EMGT L7z, DGR, REK
HF R HO-1 BT OB LANRED b/, BB LNV
. Zn® TR E LT10. 30B X U50ug/mlok X, Fh
ZNIEB GO 16, 468 L U315 TH - 726
3.1.3 ¥4 bHACEE
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Abnormal sweating has been thought to contribute to pathogenesis of various dermatoses in diverse ways. Exploration
of novel sweating-regulating factors may provide a clue to formulate treatment strategies for these patients. Previously,
we reported that decreased sweating contributed to pathogenesis of atopic dermatitis. If we could determine the factor
influencing sweating in atopic dermatitis, it might be applied to treatment for patients with abnormal sweating. Thus,
we explored the factors influence sweating in atopic dermatitis. Firstly, we focused on histamine, which is known as to
play wide range roles in allergic dermatoses. The impact of histamine to acethylcholine-induced sweating response was
measured with counting the number of active sweat gland by starch-iodin reaction, dynamic optical coherence tomography,
visualizing sweat by two-photon excitation fluorescence microscopy, and quantitative sudomotor axon reflex test. Histamine
demonstrably inhibited the acethylcholine-induced sweating in both murine and human via H1 receptor-mediated signaling.
These results might provide basis for understanding pathogenesis and formulating novel therapeutic approach for dermatoses

with dysregulated homeostasis.
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Maintenance of skin homeostasis via
regulating sweating
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The improvement of drivers’ condition is required to reduce traffic accidents. The purpose of this study is to improve
driver’s condition during traffic jams by using aroma compounds. Since it is not clear which kind of stress drivers have
during traffic jams, the effects of aroma compounds on metal stress and physical stress were analyzed respectively.
Furthermore, the effect of aroma compounds which were supplied during driving a scenario of traffic jam on a driving

simulator was also evaluated.
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Influence of aroma compounds on the
drivers mental and physiological stress
during traffic jam — Pilot study —
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Bor—4 30580 HL7.

H12B X ORISR T L 912, (-)-linalool 2 fiE# L 72
e, EOBRKICA2DLT, FHORBIZLD LEZ

11 1,8cinecle (GBE @ &) HEEMET O RRIOEE)

K12 (-)-linalool GEFE 1K) A4 T D RRINDZEE) (2F1)4B)

HAZALRRIOEFHIR LN d o7,

—71,8-cineole Z it L2 B3 25600 ML b, H %
S L 2o 22000 RO ORFORRIZHA~,
ML [REQ] 2B 5 2 hoffid FAEH
o7z PEo T, WERESLIICE o THW Y 5V 4 OEinh
DOIRRELEIZ, 1,8-cineclelIAHTHHEEZLND.

4. £ &

A NV ARG 2 ONGE, REFHA ML ARS
ADNIHETIE, HFY)OWHFESELL ZENEK]L X
2DFERDN SR END. FFIZZT I (5)-linalool (R )
DIERPHETH D, WEHA L ARG LN,
WEIFPEIZIC S 22 D, WA A b L ZOBANCZ OF D 133
ELTWARW.

—7Ji1,8-cineole (HEJE : &) OWEHIZAMKRNA LA
EHZONTHEICEALTEY, A ML ADOEHIZHER)
ThoHIENRRIOEF L )b s, FMIYA ML A%L
ZON784ES, 1,8-cineole Zt# L 72854 1C RRI DO AT
FHRLZZZEDL, ZoOBEEIZE 5 Tid1,8-cineole i
WA LVADHEANHHZEFY) THLLHEETES.
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13 (—)-linalool (GEBE: =) HHEEETORRI OZEE (SFUFA)

14 1,8-cineole GBE 1K) HIEEM4ET O RRI OEE (&
FUFA)

15 1,8<cinecle GEE : 3) HASEMETO RRIDZEE) (714 B)

F I U A A ML REHLTIE, (-)-linalool
BRI A LB XIZE o 72A%, 1,8-cineole (3 fi#H
SRLMENNIH DL Vb ol DSEBROKR TR, Z
OFYPER I NI &, K0T - &0 L7z L BERED
BRI=ZEDnD, COFYFRDICEGZ MBI REVE
ZZbNb. ZOHEEIL (—)-linalool £ 1 3 1,8-cineole
LI H Y, HEEIEOD LWETIEH HH, (FX
LE)TEAMBIRLTEY I v 7 ALEEZOLND.

(BEXH)
1) http//www.shutokodeikou.jp/kensho/article/ 37.php
EHRE BT A N9 A b o R B R A

2) CPRREAT, SIRR—, B 0 E B HLEA SRR,

Vol.26, No.2, 83-93,1995
3) SWARKEE, R, KHWRlba—< A 257
— R Vol 12, No. 3, 115-124, 2010

4) Hoeferl M, Krist S,Buchbauer G: Planta Medica,
72(13), 1188-1192, 200

5) Hongratanaworakit T: Sci Pharm, 77, 375-387, 2009
AN FIE TROFEITTHREN L E L.

1) K. Sato, M. Nagai. “Influence of (-)-linalool and
1,8-cineole on physical stress” International conference
on natural products 2014, Putrajaya, Malaysia, March
2014 (EEFRHFEH)

2) SEPUREE, iR, ARRIEDR, “TFEWE SRR A
ML AR RIZTHEOLCERMAEIS X 254", HAAN
W Lo SR 2013 4R FE K 2%, B, 20134F 11 H

3) K. Sato, T. Terasawa, M. Nagai. “Influence of aroma
compounds on the driver's mental and physical stress”
44" International symposium on essential oil, Budapest,

Hungary, September 2013
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We conducted two functional magnetic resonance imaging (fMRI) experiments to explore neural correlates of facial
recognition with cosmetics. In the first experiment, 28 subjects were presented with 144 face photographs (48 with
cosmetics, 48 without cosmetics, and 48 scrambled photographs), and were asked to rate each stimulus for attractiveness.
The face photographs with cosmetics were rated more attractive than those without cosmetics. Imaging data showed that face
photographs with cosmetics, compared with those without cosmetics, activated the orbitofrontal cortex and the hippocampus.
In the second experiment, 30 subjects were presented with 180 face photographs (36 with eye, lip, and foundation, 36 with
eye and foundation, 36 with lip and foundation, 36 with foundation only, and 36 without cosmetics) and 36 scrambled
images, and were asked to rate each stimulus for attractiveness. Imaging data showed that face photographs with eye make-
up compared with those without eye make-up activated the hippocampus. We speculate that orbitofrontal activation is
associated with increased facial attractiveness and hippocampal activation with enhanced memory encoding.

1. #&

N E TOLHEMIED S ALRE L W 1T B DM
BT ENMLENTW S, {LHEOKEBEICOWT (1)
J— X4 7 DREE, (2) 77 v F—Y a3 Yy OARDIREE, (3)
T7 U F—=aveTARXL 7 DRDIRE, Q) 77V F
—ark )y AL T DHRDIRE, (5) 7V AL 7 DIR
ROSEBEICHOEL, ThoBhEELZ LD X HITELE
DNV THE L2, 7V A4 7 OFEDS, [i—
ANWD ) — X4 7 OBFEIZIR, XN TH S &S
NBZEZWEMPILY 720 Sz 5. Ltk
EoTTARAAL VBRI EBETH-72—hT BHETIET
AAXL 2 ET 7o F—YarPRdIEE»FoTnws I L
BHLMNE %572, FOHBOLEFIZETIZ, L% LT
WA IR LT nwiehiclN, X ) N TH
BICib, BOWIAZH 28D 2 B O 2 WE

il

WTWB EHIF SN AEAIARH S L bWMESR TS,

NS OHEIE, LHEDMBE A S DRI BV TEE
GREZHSTWALZEEZPHLMIIL TS,

— 75, ALAE O PRI (% 1E 2 I 72 F g8 1. s 2
%72 & ORIEE) R A OB A RS E) & 51 LT
Who TN OMEIR. IREHTHEE EAHO BN ER, M
T 2RO b > TWDE I E RS2 LY,

LA Lo, ALHEC X B IEDZILA ED X 5 12h
TR LN TWERIIOWT, ZOFMIEH S Icsh

Neural correlates of facial recognition with and
without cosmetics: an fMRI study

%
Toshikatsu Fujii', Aya Ueno?, Tori Kawasaki?,
Ayahito Tto®

"Life Science Research Center, Kansei Fulsushi Research
Institute, Tohoku Fukushi University, Sendai, Japan
*Department of Behavioral Neurology and Cognitive
Neuroscience, Tohoku University Graduate School of
Medicine, Sendai, Japan

TV, RIFZETIE, B ICBWT, fbhEc X 2607
DEABED L H RN TR E N TV DA, FEER2 128w
TIHbhtE 0B Z MM L. KEREICBIT L8 E TV
OWEE) &, RS IL NS I % (MR functional magnetic
resonance imaging) % W CTHE) L7z,

2. ¥ B&

2.1 EEBA1
2.1.1 #whaE

BB B, M EDB X ORI B OB 4 <
Edinburgh ] & THE" OfH, HMETHDH LR SR
7oA R 28 % (AL 144 - ik 1444, T34 #E 20.7 7%,
ERHIPH20—267%) TH o720 EWEREIH L, ALY ¥
FEBICHEDOVLARIEOER - NE - EBoZaetB X
OBEERE OMEFNC T 23 21T, FHIIZ X 2SO
a7z AR HILE LR S AR AL ZE T i B 2
RORBERTHERL 720
2.1.2 #® #

RIS 48 % DAEAELNE CHIER 2150, HEMiHipH 18
—257%) 2OV CTHB RO T - 72 HEHERE DS
mFEEEC L. FCEERGEOBRE - WA - 7941
V—DOBREIIOWTHHPEIT o 72 FOHK%. EE,OFM
WX 2BMoONELZR. GEEGEDOSME 1L MR FEER
WIEZML T e v, BEEEOHGIEANER % (A 721K
RET. DMC-FX7% M/ LiTo720 F72, Hgheiciz 7 9
v 2 B L, MEEEI31920 X 1080 & L72. BINEIC
EFEEDEIIC 2 5 WX I EOR L 72 BEsthiz 7
AL 7% UTIREE (4840) & A4 7% LT Wi wiIREE (48
) D258M4THbH, A4 273HADBMEIAT->TLH
o720 W T & 4 OBGEIZ MRS Y 7 + (Adobe
Photoshop CS5.1) Tl - 2~ b F A M & #HIE L 7274,
7974 w277 (Adobe Illustrator CS5.1) THED ¥
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ZHEQILEEADBRICE D 3 R C RO AR EREDRIEICOVT

FIZEDETYNIKE, ROBFFROPLICEOHEHE %A
ELZ (1), /2. EFNEND ) — 24 ZHi{§% 20 x
2087 VYD T REEY T vy~ A AL, M-
I 8T A MERPELFE—DRZ F T VREZVER L
720 TORT T Y7 NVRIES, BEHEEFEKICEOTRO
FICEE L (K1). Tabb, RIFFEDFEERSEMIZ,
TV A A 7 Wif§5: (full makeup: FM), / — X 4 27 Wif§4ef)
(no make-up: NM), A7 F ¥ 7 IVli{§4t: (scrambled: SC)
TdH o 72 IMRIFR GG IZ X, 4B D 7 )V 2 £ 7 i 1%
(FM1-48), 484D 7 — A 4 7 Wi{k (NM1-48), 484 P
A7 T v 7IViEE (SC1-48) O\ G 144 oflE & M L 72,
FBHEIE, List A & List BO 20 2/,RY X MIHD
WTERL7Z, List A 1dFM1-24, NM25-48, SC25-48
DT2H D 5 R S L7z, List BIZFM25-48, NM1-24,
SCL1-24D 72K LR ENTze ZNENDY A MIZBW
T HIBERIER AT v 7 b SNz, BRE o4
BUIHRA D IMRI run T list A, 1 [ H®{MRI run Tlist
BOSER & R FHoOEEHE TlEREMDMRI run T
list B, 2 H®IMRI run Clist ABERENTZe TOF
NEIC X D, BB THY ¥ 5 —NTF v A%fTo72,
2.1.3 EBRFHE

IMRI#R %13, 1lrund 2 DI THDOAF v > % 2
runs FE i L 720 BIPHEIR & ERE OATE) 7 — & WS O
#%13 Windows XP L CTHIfET 2 HIMERY 7 N TH 5
Presentation (Neurobehavioral Systems, Albany, CA) %
HWTIT o 720 IMRIERG . #EEICIEI 70y 27 & —
7O DORITAHEE % I L TER S Nz FIIERKERIZ2.5
BThh., SHEEICIEREREERLAE (K1), B
HOBERBEHIZOWTIZS M, 758, 10M23:2:1D
HETIRDY 53007 720 FIEAEIR SRR, BB 38R
SN OBHE (1 EFITBNYTIERN~6
IR TZ) 1IZoWT, ELADFICFo72K 5 v & #f
FTILIIZEY 6BEMTHET AL YEREIN, /20 A
75 v 7OVIEHRICH L CTid. BHEOFFEITHEH L v
HELOLRONNEORY V2T L HIBRENIZ, 2O
R HLIZOWTOHBRERTh Y ¥ ¥ — NG v A %47
o720 B WERHIIIMRISRIGENIC, T2 K%
YHILIZOWTHIE 2T, FHHE 217572
2.1.4 7—42B5 - Bif

IR OIAFITIE, FFRESRES.0 T A 7 —DMRI R ¥
¥+ — (MAGNETOM Verio, Siemens, Germany) % f#H
L7z BEREM {13, T2 - weighted echo planar imaging (EPI)
BCHRIE L. %735 A — % |drepetition time (TR) =2500ms.
echo time (TE) =30ms. flip angle = 90°. matrix size = 80
X 80, field of view =240 mm. slice number =43, slice
thickness= 3mm. interslice gap=0.5mm TH o7z, F7=.
IHEERAS I DA 5 Ik 2 TG 5 720, MfRITRIzEE &

—HERERY B SR SR IB R E & AV oARET —

X1 FEER1ICHTIERRE. RUBRESHAX
FEERSE LT, 48D T AL JEE, 481D/ — A1
Eig, /=X VEGRER—OEE - 3> S X MEREED
48K DR Z > TIVEHRD 3TEFE & (FER L 7=
MRl #3&H. WHEBREICECASDEGRE S > 4 LIZ 2.5
R, WBEE., TILAS JEIGRE / — A1 7EFRICHL
TIREZARLICLZ 6ERENDHEDEDITMEITV. XTF >
TIVEHRICH U Tk, B E(F > 2 BfMA R 2 WL 2175 7=

A % KE ST 5 30T TAT o 7270 B % 1413,
magnetization prepared rapid acquisition gradient echo
(MP-RAGE) #THfE L. %/%7 2 — %13 TR=1900ms,
TE=2.99ms. flip angle=9° matrix size=256 X 256,
field of view=256mm. slice number=176. slice
thickness= 1 mm T» -7z, #fErhid. BEBOB) X % &/h
BRICHIZ 272027 v ¥ a Ik o CTHEZREE Lz, ke
W{R D4 2 runs DR DT D 4 # (10F055) 1ZMERELDS
FEFIRE TR W REEDS D 5720, BT 2 H BRI L 72,
AREBNZ B 57— 7 T2 1 Matlab7.11.0(R2010b)
(MathWorks, Natic, MA, USA) V7 b7 =7 L THETE
15 SPM8 (Statistical Parametric Mapping 8; Wellcome
Department of Imaging Neuroscience, London, UK) % fif
L7z £, PR & M R o PN & O3 2 H
1E L7z (Reorientation)s & D%, S OB & OB % b+
572012, B & o & ZFoHiE %475 72 (Realignment) o
WA, BEREEIR D A T 4 A OWFARRER] O 3" % IE L 72
(Slice timing correction)o #E\>T, [6l—#EE OF) X #
EHZOREEE SR EHEEBGEOEHBOMESG DT ZITV
(Coregistration) . M B {EOIKHE / AE /B O 55
BT X 247 - 72 (Segmentation) o & HEERF O FEREM {5 7
— 7 % FEHE PR R | A 5 728, $ 3 Segmentation 2572
S N7 A% W R DK 18 @ Montreal Neurological Institute
(MNI) template ™~ O fif # 2% iy $%£ #& b (re-sampled voxel
size=3 mmX 3mmX 3 mm) % 47\ (Spatial Normalization) .
COBOERINT A — 5 % v THEBERHE O 5 R 5
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7= OREH#ALE AT 5 720 O, Pl (FWHM) 8
mm®»D 3WIEH IS T v T 4ANT —Z T, 22
HeAL B A BERE I 1% % P 1k L 72 (Spatial Smoothing) o
PR R O EIRAT X, FM 4. NM&fF. SC&MHo 3
SO VTAT o 720 SR 0 BOLDAE 5 DENTIZ BT
BAEKIEZ, ZEEMHIEZ1TH 2\ p<0.001& L, 7
FAY —H A4 XT5R7 L O E A 5 7% BTG
ELTH®EL.

2.2 EE2
2.2.1 wkkE

WeBRFE, BMEEB X OCNBRREBEOBA D% L,
Edinburgh #| & T O, HARETH D LR ST
TR 304 (BYE154 - Lt 1544, FX4EHI 20,9 7%,
AEWRHIPH 20-257%) Th o720 ERBH I L, AV v
FEHBIWCEDVIAEEOER - NE - EBRoORENEB X
OB OMERNCBI T 3 217\, WIS X 2 2ol
PR & A N 1 A B @ B N 23 2 o | BB (B Lo =
RORBE B THERL 720
2.2.2 R#

FEE T S NEEEO AP L. B85k (7
—AA T, Ty T=arAA4r, Vv TAL T, TA
AL T TNAAL DS SEMN) ZHE L7258 DBIZOWT
Wrg 2 AT o 720 G E ORI HATIE % 1)\ 723K EE T,
DMCFX7x2MEH LiTo 720 T2, $ghiicidz o v o
AR L. R EEIZ1920 x 1080 & L 720 S ICIZFRE
PHEEWIC G S BVWEIBOR LIz, A4 713K 4 OBINE
IZATo TH B oz Wt T, &4 QBTG EI 5%
7 b (Adobe Photoshop CS5.1) Tfagi- 2> b5 & b
ML L7k, 7974 v 277 b (Adobe Illustrator
CS5.1) THOWHICAEHLETYHKE, BoFRoh.
WCZOHBERERE L7z, 72, ZREhD /) — AL J ]l
Ba220x 20 7 L VIZY) Y i 721, BLiEZ T <A
AL, HE - aY I A MERPECHA—DRAZ F 2T
FIM AR Lze SOAZ 5 7VHIES ., BEEE L [k
CEOBEFOROICEE Lz, $hbb, A0 ERS
iz, 7 — X A Z Wi 4t; (no make-up: No). 7 7 ¥ 7
— 3 a v A4 7%t (foundation make-up: Foun). )
v T AL 7 W5 (lip make-up: Lip). 74 X 4 27 W4
%k (eye make-up: Eye). 7 )V X £ 7 Wi 1§ 45 4 (full
make-up; Full). A7 J ¥ 7 WVEi{4§4 (scrambled: SC)
D6 G TH o7z IMRIBRAGRFIZIE, & 50364 &t
216 DR & L7z FEBRIROE, BlE 2 &z Hn
WCAERE S 7 RIBE R ) A MW TERLA, )
A MEBIZBWTIE, W UE S EfR L 2V E ) ITHE L
2.2.3 EEFHiE

IMRI#R %13, lrund 2 ) RHILTHOAF v > % 3

runs FEHi L 720 HIER & BRE OfTE 77— & BT O i
§% X Windows XP L CEMET A HMERY 7 P TH 5
Presentation (Neurobehavioral Systems, Albany, CA) %
HWWTHr o 720 IMRIRIEH, #ER#FICIZ T 0y 2 & —
MO O 2 A L CER SNz RIS RRERIZ2.5
BThh, FRBENIEERNE R L, BHEO R
KERIIZOWTIE 5B, 7.58, 108 %3:2: 10HEA T
03T 720 BIBEASER SNZBIT, BB B RS N3
FIB OB (1 FFFITEITIE RV~ 6 JEFITBT
W72) 2oV T, ELAOFITH 7oKy Y 2§ itk
DOERETHETLLIBRENT, /20 RV TF VTN
IR L CTid, BHEORFEICHH L 2wELEDL L
D/NEDRY 2T L) ICHRENTze TOXRY AL
WZOWTHHEREBERTHY V5 =TV A%To72, BB,
PEERHA X IMRIFRIGHT IS, HHISH$ 2K Y LIZO0w
Ttz 2, FHiE 217 720
2.2.4 F—52B45 - BN

INERDOEE: & 7 — & AT IE, BeARMICHEER 1 L ko
FHBETITo 720 BEREER ORI IX. Noefh. Founge
. Lip &fF. Eye&fh. Full§&:MEo 5 &2V TIT- 72,
ALUER O BOLDE 5 ONIIC BT 2 A E KL, £ EIL
BMEZ T % \vwp<0.001& L. 7 FA¥ —H% A ATHR
7 e VP F ORI A AR R BRIG R & L CRE L7z,

3. # R

3.1 EBR1DOKER
3.1.1 187—-%

fMRI B /g i 28 S 7z BOGIER & BNk 1 B o 3 2l
DF—=F %2R T. KISKERMIZB W T, FM4&fFL
NM &0 %391l & SDId. FM4AET1711ms (SD=488) .
NM %1+ CT1704ms (SD=508) TH - 720 KIZ, Thb 2
FUHCTHREZR T WA REZIROON L h o7z (t
(54) =0.05, p=0.72)

OB EEDFEEMICB VT, FM4&HEE NM &0 %
ML SDId. FM4MT3.6 (SD=0.5). NM&ET3.0
(SD=0.4) TH o720 WIT. I 254MTHRELRT-
720 TOREHE, NMEIZHAR, FM4&MTRFEEMEIE
BFITEWZ EDHI SR o7 (t (54) =4.72, p<0.01),
3.1.2 RiEEEERT — &

A7 T VTV E R TWLGELIER, /=X A 78
W% TV 23402, W, iR SRAR a0 AL A%
DEBEZREED N (M3) /— AL 7 Hlifg%x
HTWaEAL LT, 7V A4 Z7HE{§E R TW5bY
Al EIRERTEEE, Al oA B2 RG0S h:
(X4),
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ZHEOILEERDBHICE L 3 MR B CEOBMAM DR EBICOWVWT  —HAEERNBESKAIBEGREE AV ARE—

X2 FEER1ICHI2TE8T—20OER
EDTZ7 7 EEBEHORICEHBOFEEZ. ADT T 7138
HOBHEFEEDTFIEERT, TT7—/N—IIFREEHH (BE
HEIRE) AR,
FM, 7L XA JEIREE  NM, / — X 1 JE1&EHE ; SC, X
752 JIVEHGEME .

M3 FEER1ICHWT, BEERTWARICERLBENRD 5 h =%
RIZCTIVERERTVWBHBEERBL T, /XA VEGRER TVWSHEIC. @AIDH
SEIREl, MAIOAIEZ. FROBECREIRBO 5N i,

K4 FEEBR1ICHEWT, 741 JEEGRERTVWIRICEELRENIRD S
h 7= sEls

bfEZ L TWAEWEE LB LT, EHEZ L TVW3HEIC. ERERIBEEKE.

EEEODBELBEIBDO SN/,

— 183 —



A X hAY-MERE Vol.22, 2014

3.2 EER2D#BR
3.2.1 f18%H7—%4

IMRIFAG i 215 5 7z BOB R & B oWk FE o 3% & il
DF—=FIEK5ITRT,

FOSREIIZ BT, NofE. Foun$:ff. Lip5fh. Eye
G Fullg:th o £ ¥ & SDix. Nos: ff: T1606ms
(SD=265), Foun%: f: T1620ms (SD=264). Lip%: ff T
1643ms (SD=286). EyeZt ff T1681ms (SD=290). Full
51 CT1674ms (SD=387) TH o 720 I, TN DS
M C—ICEC B 5B HT % 47 - 720 Greenhouse-Geisser @ [
HEDORIE 21T 7245 %, F (2.99, 86.7) =6.47, p<0.001
T SUBHHICHEEZD RO SNz, LRI E T 724
B, No&f:. FounfhZ N2 Eye &M CTld Kt
RE A3 A #0238 <« Foun §efFIZ A Full S C B R [
PHEBIZENZ EBWLHE o572 (p<0.05),

B O EDOFFEMIC BT, K503 & SD .
No&f<2.5 (SD=0.5), Foun4:f<2.9 (SD=0.3). Lip
%1 3.0 (SD=0.3). Eye4:f 3.2 (SD=0.3). Full%
3.1 (SD=0.6) TH o720 RIZINSDEKMHET—IE
Bt i 3B 34T % 47 - 720 Greenhouse-Geisser ¢ H HH EE D5
Ex 7o 724%H, F (2.88, 83.5) =52.3, p<0.001 T, EHD
WE T DOREE IS BN bz, LELKAIT- 72
R NoF IR, 2o ToLRMCHEMI A=

WCEWZ EDRI S M E %572 (p<0.001) . Foun =12kt
~NEye5fh. Full &t ZN CREEMSAEICRHWI &
BB E 572 (p<0.01)o F 7zLip5&MIi2tXEyes
PECREEMAA BICH < (p<0.001). Full &fFT b FFEfE
WHBIZEWIEPHLNE R 572 (p<0.01)s LA L.
Foun4efh & Lip&tk DR, Eyesef: & Full&o B2
FEAEIROON -7 (p=0.33, p=0.48),
3.2.2 [NtEREERT — 4

HOLREAS G SN T2 WEHE L TWw A 512, H
OALMEAE S 22 BTV B8E100, AlEE oA E R R
WD SN (K6), iz, HOILMEANE S 74
WA, Do bk S -z RTw A AICIZAEIC
BRIG 9 2 B FEIBIEFED SN h o720 T2 IO LR
SNnEE, OOLEDSIESN TV R WEE RTWw A&
DRGIEE O WK & AT - 7245 R A B IRITIERD 5 Nk p

72

4. £ &

FER 1 TIE. AbbEEZ LT atbE o b2 4L LT
WhWEE OB E BTV B0 EIZOWTOREE &
BB % i L€ 2o bhEdsd 72 5 F B EoE i
WTHE 2T o 720 TTEIT — & OFED S, fbhEZ LTw
BHEIHEZ 4L LTV ARV, WA ZICH

K5 EEBR2ICHTIBTET —2DRER
EDTIT7REEGORCHERDOFEEE. ADT 5 T EEXEOBNEFEEDOFIIEERT, T7—/V—

ISIRAERRE £ R Y

No, / — A A VEH&EM ; Foun, 77 >F— 3 > X4 JEIREML ; Lip, Uy TA A VEHGREY ; Eye, 74

XA VEREME  Full, 7V XA A T EHSRSEME.

M6 FEER2ICHEVWT, BOEEIPHRINZEZ R TV ARICERELRENRD 5 N EK
BOEEERL TOWEWSEEHEL T, BO{EHEZ L TWBEEIC. ZBBOARLRED

O SN,
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ZHEOILEEADBHICE D 3 MR HE L EOMAM DRI OWVWT  —HEEE

CREESIND Z LW OLNE R 5T T OMERIZIATIIG
EL—HLTBY., LI ZENEEL 72 A\ OEOBIE
REHDDHEV)HEDOHEELFHETLLDTH %,

IHBERE ISR 7 — & OFERNP D, A7 5 ¥ TIVE§EE 7T
WBEA LR, = A A R A TWAEEAIC,
Jidiy ARSI, T AL A% O A R R G 2SRR H Tz,
HWEOIMRI EBRTlE, A BIT 5 2 LI ORSEIR N
BEboTVREIENHESLMIZINTEY Y, AiFRICH
WD b NSRRI O BRI X, JATIISE O % SR
THLDTHHEEZOND, T, FFRIRENIMA T
i & AABRE DTGB D RSN 2. 200 OIS IR
EIFEND VAT AOWBI BRI TH D 2 b, Hr
B2 Z AR MZESTORME 2> TV A REN:%
RIETHHDTHEEEZ LN,

Fo A ZHEEGRERTOAEEERKLT, 7
WAL 7B E BT B3E00, RIS 8 & 4l
BoHELZRIEHIED 5Nz, {bhiE LTw b EId L%
EL LTV RWEIZHAN, BHEIFREICE CFFE S
CLEEBIIANS L, TIVAL R R THAEAIC
WD B IR AT ORI X, FHOM ) BRI RN b
S5 TWAHEEHEDSE N Z O RS HT 5 R B 0 B 1 B o0 ik
JIEEHIWTIC B B AR St 2 ) L 72 X O WFJeAs R & 7
JELBRWHDTH oo WEEIIFEICEE 258 % F72 L
TVLHRTH LI LY, LhEIC X W BHEDS LR L
S EICX D, ABBEE L TCW AR WEE R GRS
iR ATh N REE S E S b,

FEER2TIZ, V= AAWER. T T—Ya v AL
W, Vy TAAL W, 74 AL ZWR, 7IVAAL 7 H
B2 T, FBSNRLREANTED X H IS T
WBPRE L7z FTE T — 7 ORERP L TV AL 7 &bk
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