ShHhWED

B ENE S 25 15 R 1990 45, HHFA% 21 A N[ Tz Hd o
DHoZEIZ, MY (IA XA aY—) O EFEEY BIF L TS
NE L7ze PR ALRESHIC Db BBk 4 22 53 B OWFZEIZ 0 L TR 72 Bl Bk
R E O AMRME R FENE L TEF L7

TCITHFZER KL 260 h a8 2. WFZeshisED 1ISMH E 20 9, bk
in D FA R DA FERRRESE, LIS E R R R FEo 0TI D B A AL
DHPERLAL L OlD Y &2 7 —< & TR F 05 £ T RAVZEE
B L. ZORBEERET LI ENTET Lz, YHHOEEZH & LT,
SO MDY F V=R E T H LN TELDOTE RN EE
ATWET,

21 it %30 2 728U 1, BHEHM B B W T Z BT T E 3, [H
BRI DBEF OBALR A e R — 7 L 202 E b %25 T, HARERSEER D5
BT, SBDEZEOREE R LETEZENTELNE) PIESY 20
ZTW5 eV T, BUFbRERHF BN SRS CEMBINOHEAEZ (X0 > T
WETA T4 T ADOGHIIIIFIHEEPET - TBY, S SIZIRIA
WHERLE N EDORMPY), WLEOMEL 70 —X7 v TENDODOH )
9,

CDXDBEWRTIE ALIERY (22X Fa Y =) b A RIEH 7 R REEA
DIEF. Bz P er e o232 ) ., EEETHLHe b, ZLTHED
RO DLAEDOF LMIfEZ A L T ZENREETHA ) LT T, Y4
WS, EE AR, fbaE DB, 25 L C O5E D B DINSEH Y
ZTCETCVWETOT, BN L TR 2B B 217, 54 74
AL REALE W WD SR FZ RO TV E2nEEZTHE T,

SHEDEZIFTOITETOSMHNE TIRE B L LIFE9,

P 17 4 8 H

MEIEA AR b0 — R
IR VB ARIRER






B CHnEo

W RHRE
I. . YECET 595

S TAO VEBKERICBIT D F Ty N URIEEDRFIE  ceeereeerrerreeer

BSTATBOE NBMLERRZERT By 7 v~ 7Y 7 vifser=> » 1k 1

. ﬁﬁﬁy*ﬁ\ﬁ'ﬁ{fc: X3 %%FPO) E EE7J(\ ;’f‘é/ﬁ.\ﬂ(@#ﬁ&iﬁiﬁiﬁﬁﬂﬁ ........................................

e NS WS S )

I. £%ERA. T2EICET 595

. i%)i%ﬂ]ﬂ’ﬂ,bliiﬂ‘%ﬁ%mlﬁ@ﬂ?%i@{’ﬁﬁﬂ ............................................................................

N:)

T

BURFE SR R DNER 5

CXVILEI T 5 — 2 o B AR S 2 R B R AR D5 THERE  cveeveeereee e

AR RF IR R e R R0 5 AT

s MEBICBU B METRERBT A B4 2o E ZOEHRT BT A WE0E

) 7 FERA R S

D=7 X ECHHIT 5 KBEIIC X BN 5 28 TG L BL oo

SRR T B

. ¥, XMEICET 325

BEEEVET RN L DPUIEIEVEIH  ovvveeesrrrrreeesmmee e et

wE KRSy — P U

CHAA L BEADCRBOEBILEDGE BRFEDT 2o — b D oo

INUT S 1) T

E—TarFxTF =TV AT LRV,

24N ML — =Y FHiBOEEOBIEACIZE T BHFIE  ovveerreremneeens

INIOE I TR A s b )
O IEEEHALNG AN G- R B AR § 5 DHLA A TE

— *ﬁﬁ%ﬁﬂjﬁ(&iﬁzﬁ\*ﬁ %)Eﬁ UAYTC = eeeeeereeeeieeea,

ks &

CHATT—T 2 AL ZIIHRETIEIEY —FIRBEOH L4 HE~DL V7 2 —FE»S>—
BROKL T RIS zer T8 &

(EF/N

F%



il
5 93 IFSCC B [ESNTROSUTEIIIIIT L] -veeererreemmreemrre et 67

WECEEE
E‘ZE‘Z 16 Eggaﬁ%‘ﬁ [(I)EH:%{—t@Z(% A;&%— A;_%JJ ........................................................................... 73
B By At
.:l 2 )(Hj:/" _Eﬁ%ﬁﬁg ..................................................................................................................... 85
B $2
zFﬁf. 16 -'EI'Z g;%*ﬁ% ............................................................................................................... 03

?Q é_% .............................................................................................................................. 2%



MABS

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



I. ®H, BECHATSTH




L7y BERERICET ST 22y b IR o5

MATBRE AL AT B Y 7 b7 U 7=y b

# M= 2 M

The function of aqueous hyaluronan (HA) solution is investigated focusing on the transport phenomena
occurring inside the media which is a model matrix involved in extracellular matrices (ECM). With measurements
of diffusion coefficient using three kinds of spectroscopy, the distance dependence of the diffusion coefficient (DDDC)
was observed for small molecules and globular proteins. In short diffusion (< 10 nm), the diffusing molecules
are not interfered with by the mesh structure of HA and the diffusion coefficient was the same in the aqueous
solutions without HA. On the other hand, for long diffusion (> 100 nm), the diffusion coefficient was significantly
dependent on the HA concentration showing that the magnitude of diffusion coefficients was decreased due to the
interaction with the polymer chain. The curve of DDDC was successfully obtained by the present experiment
indicating that the anomalous diffusion occurs in the 10-100 nm area of diffusion distance. The HA matrix,
which is an important member of ECM, acts as if an cotton ball holding moisture the string mesh of which is
in nanometer scale. We named this function as “Nano-Cotton” . HA nano-cotton acts not only as a fine matrix
holding a large amount of water but also as a media controlling the transport phenomena inside ECM in terms of
anomalous diffusion which affects on various dynamics of cell activities such as cell adhesion, tumor migration and

invasion and others.
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aqueous hyaluronan solution

Kiminori Ushida
Eco- Soft Materials Research Unit, Riken

Tt 2 CTh AN (CellAdhesion) &, EHEST YL
WhNBZEDLWEEE & V371 k-THIE RIS B,
Pty i3, MO #g 217 5 Mikid e 5580 (A1
AV ORI DM, SO ECMIZx 2 AR L,
ECMIZHEET2ME25 2801 H %, 377 VHICH
Mh&EHSA V7o) y 2O nz0RETH S, HA DK
LTHBAMNZHED CD44* 850, EB68 k<Pl =
EY5EEIONTWS, TAabBMAZE. ECM 228
FTHEEBHIZ, AEBO ECM O AL % TS E LT HTAES
1252, K218 42350TH 5,

HA (2 Fig. 1‘??;5‘7w7uyMaN_?t%»
LY 3 VO 2 A BN & B B BEEEE 2 T T
kh&?«f@ﬁﬁ\ﬁﬁﬁﬁ%#%ofh%%%ﬁf%
5owﬁ®ﬁ¥%®¢cﬁﬁféé@% B i, Bk
BT ZEOBRFELTH 20, I REEGITHML. 1E
%tﬁﬁéhfnéo%ﬁfdﬁz%@@%m%%%&a
2% HA % CD44" nfb->Tnb E5bh T3,

PERTHAR XN TV B REEE LT HA B RIEH A 5
L2 DAL, HraEIAVNE WS 217355 v
ISOBREDBBRANTOENT EWREATH 72, LrL,
B CIOB(E T TS K > TRAEMZ AR X 72 DA T

/OH
HO H, H OH
_~0 NH (o}
COoO- |
co glucuronic acid OH Moderate Helix
| N—acetylglucosamine
CH, Structure
Repeating Unit Disaccharide

Fig. 1 The structure of Hyaluronan
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Fig.2 Shear viscosity of HA aqueous solution (1 wt%) with
various molecular weight (unpublished result). The viscosity
is lowered significantly because the linear polymer chains
are aligned in parallel. We consider that the cylindrical ion
atmosphere make the friction between two polymer chains.
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<x 2> exponent (T)
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3.2 PFG-NMREDHER
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Fig.3 Relative dependence of Dobs on CHA using various
quenchers observed by PCBR method. Slight dependence
of Dobs on CHA is apparently observed for charged molecules
while almost no dependence was observed for a neutral
quencher, Co(acac)3. Since the ionic strength was induced
by the existence of HA polymers, no intrinsic dependence on
CHa is expected for the charged molecules (see text).

1.2+ | water
v M
114 A Ru(bpy);*
® Cytc
1.0
S 0.9
Q 0.8+
0.7 H
0.6
0.5

T T I I T 1
0.0 05 10 15 20 25
Cun! Wt%
Fig. 4 Reduction of observable diffusion coefficient on HA

addition measured by PFG-NMR. The fitting curves were
obtained from eq. 5.
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Fig. 5 Reduction of observable diffusion coefficient on HA addi-
tion measured by FCS. The fitting curve was obtained from eq. 5

Summary of the observation time and the diffusion distance observed for various mol-

ecules by three independent techniques, PCBR2162, PFG-NMR2162, and FCS. ?obs and L
were calculated from the results in the absence of HA.

Diffusing Estimated Mecthod Non-perturbed ~ Observation Diffusion
Probe Molecular Diffusion Time Distance
Molecules Diameter Cocfficient
B Dy Tobs L
(nm) (x10"° m*s™)
Cytc 34 PFG-NMR® 14 10 — 100 ms 3-9um
FCS 1.4 67 s 237 nm
PCBR® 1.3 300 — 400 ns 15-18 nm
[Ru(bpy)s]*" 1.0 PFG-NMR® 4.61 10-400ms  5.3-33 um
PCBR* 4.6 300 — 400 ns 29 -33 nm
Alexa 1.4 FCS 2.4 42 ps 246 nm
Methylviologen 0.50 PFG-NMR" 7.93 30 — 70 ms 12 - 18 pm
PCBR*® 7.9 300 — 400 ns 38 —44 nm
Co(acac)s 1.2 PFG-NMR? 4.86 100 ms 17 pm
Co(edta)” 0.8 PFG-NMR® 6.95 80 ms 18 pm
H,O 0.30 PFG-NMR® 2.34 10 - 500 ms 3.7-26 pm
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HALEC (Anomalous Diffusion) ] 222§ Z & 2/RL T3,
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4.2 BELHEREECMORATHRE (F/0
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VAR, ZEARPN O FEBRBL SR A3 DA & 13 e B
TEEUCIE T 2 L0 ME RO TV S, FEEHTE .
ECM 3 ETHMERTH D, ¥—alATIEE W, 65T,
PEHCOR ST 7 OZRMIMEE IIRAF L. RIS & > TZEAb
2 LER L (MSD OBEIMS) R4, 2O &I
WTECM #BI2LTHESRT 5, Fig.7 (JHAY 2 ik 4
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E q2-
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Fig.6 A plot of distance dependence of diffusion coefficients
(DDDC) plot of Dobs at CHA = 1.5 wt% against the aver-
aged diffusion distance L on logarithmic scale. Since the
Dobs obtained from PCBR experiment is increased by 28
% by the ionic strength of the HA chain, Do was used as
the intrinsic value assuming that Dobs without the effect of
ionic atmosphere is almost equal to Do (see text). Further-
more, the curve should be extrapolated to Do at L = 0. The
profile should be a step function with a sudden drop at 10-
100 nm. The numbers indicated beside each point are tobs
values corresponding to each experiment.

10-100nm

Fig.7 A drawing of the network structure in extracellular
matrices (ECM) consist of a blend of proteins (Collagens),
hyaluronan (HA) and other proteoglycans (PG) .
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Near-infrared (NIR) diffuse reflectance (DR) spectra in the 12000-4000 cm™ region were measured for keratin
powder. At the initial stage of NIR measurement the keratin powder contained some water. The sample was placed
in a vacuum oven at 50°C for 30 minutes and then its spectrum was measured. After that the sample was kept in
the oven at 50°C for 5 minutes and then a spectrum was collected again. In this way 11 spectra were obtained. We
analyzed two spectral regions, the 7050-6000 and 5350-4090 cm™ regions, where bands due to free and bound water
are expected to appear. For example, in the latter region we found a band at ~ 5180 cm™ due to weakly hydrogen-
bonded free water and a band at 5050 cm™ ascribed to the overlap of strongly hydrogen bonded water and bound
water. Probably, by taking the intensity ratio of these two bands, one may be able to explore the relative variation of
free and bound water in keratin. The NIR spectra of keratin powder are so close to those of human hair, so that one
may use the same technique to estimate the relative contents of free and bound water in human hair.
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(a) Keratin powder spectrum
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(®) Keratin in water

Figure 1 (a) NIR spectrum of keratin powder

(b) NIR spectrum of keratin in an aqueous solution.

Keratin in water (original spectra)

Figure 2 Time-dependent variations in NIR spectra of keratin
powder.

2nd derivative for all spectra in the region of 9000-4000 cm!
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Figure 3 The second derivatives of the spectra shown in Figure 2.
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Human skin is exposed to outer environment, which always suffers from outer stimuli. Mechanical stimulus
is one of such stimuli, which could be the most frequent stimulus affecting skin, however, the effect of mechanical
stimulus on human skin has not been adequately investigated. In order to clarify the effects of mechanical stimuli on
human epidermis, we employed the equipment that utilized in the investigation of cardiac muscles, and stimulated
keratinocytes by stretching cells. Mechanical stretch induced BrdU incorporation, which was inhibited by inhibitors
for EGF receptor, MEK1/2, PI3K, and calcium channel. Mechanical stretch induced ERK phosphorylation, which
was also inhibited by inhibitors for EGF receptor phophorylation, MEK1/2 and PI3K. Mechanical stretch induced
phosphorylation of Akt, which is known to inhibit cellular apoptosis, and it was also dependent on MEK1/2, PI3K,
and EGF receptor. DNA microarray experiment revealed a set of genes regulated by mechanical stretch. These
results indicate that mechanical stretch causes activation of signaling molecules, resulting in regulation of a variety
of gene expression, some of which induce proliferative and anti-apoptotic phenotype in keratinocytes.
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(Immobilon-P) B L7z, k7 oy o 7Ny 77
— [ 5% BSA in 25mM Tris/0.02% KC1/08% NaCl (pH7.4)
] T4C2-8HfM A v Fax—YarlL, ik vrsFv
E Z7u—F VPR, HDH0IEPLY) Y BEE ERK. BLY VR
1t Akt, 9tV Y BIL EGFR & 4TC 16 FEfii £ > F 2 X—
g v L7z BIESEE R, kPR e 1 IR RS S8, b5
HOGHUAREIC TR 38720 PVDFRIZZA MY v B2 7N
v 77 —IZCAMY) v Y7, BLERK, L AKT. ¥t

<+— Before stretching
4.0 cm

<«— After stretching
+20% 4.8 cm

EGFRIUE L £ H124C 16 FFlf 4 > F 2 X— M L TCTLE
EFRRICHEEY 2 A yT7ay P EfTo72,

6) DNA7L A

KM% 4 R, 16 BFiE. 24 BER. 48 KERIZA ML v
FH. A MLy FLAVWEEMEE RIS, 77 4o
RNA il v MIZTRNA Z il L. Affymetrix k. ®
DNA~XAzua7LAF vy 7EHWT, ALy FOHE
X BBIETRBAOEREZR L,

3. #% R

1) REMBICHEBRBZMASZEICKY. BrdU

BVAHDIRET B,

KM% 20%. 24 REFIFIE 2 2 & 12X D, BrdU
WY A, IEH e M EBEMILT 22204 5. HaCaT
T 2005 I AL, SRIZHKIFENICHEETH - 72
(p<0.05). F72. Z® BrdU BV ;AAD EHI1Z, MEK1/2
FRE#] T & % U0126 (10uM). PI3Kinase FEH#ITH %
Wortmannin(luM), EGF Z#KBEH TH 5 AG1478(200
n M), #)IV¥7AF v R IVHER TH S Gadoliniun
(150uM) (I THIfl SNz (K2),

PLEofERad. MRS R oRbiEL LA 36,
Z O M E R O X 5 BrdU Y A A o #j11x. ERK.
PI3K. EGF Z&M&, ANV I AF ¥ FIVIHKEL TV A
ZEERLTWVD,

2) REMBICHBREEMZ S EICLY. ERK
Y CERIET B,
FMICER A I A2, 15%. 25%. 549%,
15 404, 30 40 th. 60 I ifa % L, Y= A% ¥ 7
Oy MECTY YBALERK # I L7z & 2 A, (IR
&) 25#H XD ERKDY YBIEARD Sh. 5 45#,
155 %ICE =2 &2 0, 30 50, 60 550tk & REBICIRA L
TWL OPIERENT2e ZTDRX VT L ¥ & HIEH ERK #T
KizT7ay bLABL. ERK &AL NIV OZELE M
ALz Ah, HIRT L) ICERK O&FH L ANIVIRIZIE

0.5

BrdU incorporation rate
b

~
~

—_
T
=z

Song/ml EGF [T 77 ]+

0
Stretch ) (H) () () (

el
Inhibitor () ) %
]

AG1478
Gadolinium
SB202474



—ETho7z (M3),

3) MERBICK % ERKY > B 1E (3 UO126.

Wortmannin (Z& VY EEEHh 3,

FP AR A 2 % 1 RERTET IS, MEK1/2 BH
R TH HUNW., B L OCPBKMHEHXHTH 5
Wortmannin Z 1z ffE#. FiBO X5 ISHEZE B L,
A7y MEIZTERK DY) YL EMKRIE L7 &
A, MR B X 5 ERK @) ¥ AL & U0126.
Wortmannin (2 & » CTHEX N/ —F, B>y to—
V& LTHW EGF #illi#ic X 5 ERK U v ER{bix, U0126
WX ) I S 7z AS, Wortmannin 12 & o TEEIH S e
Motz (K4), bbb, MEHIIZKLS ERK Y V&
fbid. MEK1/2 BXU'PIBK D FRICHBHEEZON D,

4) HERBICE S ERK ) CEMEIE. Gadolinium $

SV AG1478 ICLVBEHE XN B,

R L RERIRT D AV A F % R VEHERITH 5
Gadolinium & %\ & EGF &K F 1 ¥ > % — L HEH]
TH b AGIAT8 &z MERE. mikou < Az B L.
TrAYry7uy MEICTERK OV Y bz ki L7z,
fRERIHIZ X 5 ERK V) »Bfkix. Gadolinium & %\ i
AG1478 12 & b B EARAE R I S vz (W 5ab). EGF
12 & % ERK U YL Gadolinium Tkl ko
7o AGIAT8 IZ Xk o Tl & 7z L7225 T, AU
MIZL 5 ERK Y YBBLIZ EGF B KB I A VY 7 A
FXRNVDFRICHDEEZ SND,

5) {BERISIE AKT &1 > EET 3,
RN X 5 BrdU LY 3A&IZ PISK A3 5 L Tw
LZENS, Mo TR M= ZIHIAIZE &, PISK @

(A) p-ERK1/2
(stretch)

o -
o — e

(B) ERK2 s e e = s i o s

Time (min) 0 1 2 5 1530 60 EGFS

(O pERK12 — W
(EGF) '
3

(A) U0126 (B) Wortmannin

10uM  1upM  0.1uM 100nM  10oM  1nM

- S@m pErxin - » -8

N SE NS E NS E

N S E NS E N SE

— s - — ERK2 PR ST e —

X 4

THiZHdEEZLNDS Akt DY) Y BILZWRET L7z, A
BRI X0 50, 15 0%, 30 70fRIC Akt D) V&AL
MRSz (6),

6) MERIEICES AKT U > E#biZ. MEK1/2 #&k¥F
HTdH 5,

fRIERNRIC X 5 Akt V Y ER{EIZ MEKL/2 2B 5-5 % 7
Bk MET %720, MEKL/2 BLE# T 5 U0126 % il
ARSI REER E VM 2 A, MERBC X5 Akt
) YERALIZ V0126 12 X Y Bl Sz Thabh, MR
¥IZ X B Akt VU Y BEIE MEKL/2 IREIICTH B EH 25
s (X7).

Gd3+ 150 uM 50 uM 15 uM (-)
p-ERK1/2 B =B :ﬁ; =
NSENSENGSENSE

BRI, e o = i e i

AG1478 200nM  100nM  20nM 20M )

P — '::‘ a==

p-ERK1/2

NSENSENSENSENSE
ERK2 e o e e oo ™ s L o

X 5

Mechanical stretch phosphorylated Akt
in keratinocytes

-
P -

Akt

Time (min) ¢, 1, 5, 15, 30, 60
6

U0126, the MEK inhibitor, inhibited
phosphorylation of Akt by mechanical
stretch

V0126 © [¢]

-

NSENSTE

e -

N=no stretch. S=stretch for 15 minutes.
E=EGF (50ng/ml) stimulation for 15 minutes

X7



REZHRZIC3T 2 BMAYRIB D IER

7) HERIBICK S AKT U BblE. PIBKKFET

H5,

PI3K A%, fHEMIEIC X 5 Akt VU Y BILD LD 5 )
LR 5729, PI3K BERITH % Wortmannin %
A, MBI X 2 Akt YBILEZ R E 2 5,
Wortmwnnin (2 & 0. HERIC L 2 Akt U BEAH
flShzze §hbb, MERBIICXS Akt V) ¥ BiLiE
PIBK O Fitichb 2615 (X&),

8) HMERIMICE S Akt U U EMLIZ. EGF ZB#ED

THRICH D,

PRI X 5 Akt V) YERILIZ, EGF 28805 L Tw»
ANED TGS 5720, EGF 285K Y BALIHERTH 5
AGIAT8 ZMA 72 25, MIBHIEIC X % Akt V) > ERILIZHD
flE iz L7zhs> T MERIBIC L % Akt V) Y ER{biX EGF
ZERRDIGHALIE L T B EE2 65 (K9),

9) DNAVA/7O7 LA L3 HBERBOETFHRE
X9 21EH
DNA~A 7 a7 LA, FBECEHOEET BN
HiZMErd 2 DICKREENTETH 5. MBI X -

Wortmannin, the PI3K inhibitor, inhibited
phosphorylation of Akt by mechanical stretch

Wortmannin (1 ¢ M) ) ()

p-Akt

N=No stimulation. S=Stretch for 15 minutes.
E=EGF (50ng/ml) stimulation for 15 minutes

X8

AG1478, the EGFR tyrosin kinase inhibitor,
inhibited phosphorylation of Akt by
mechanical stretch

AG1478 200 ng/ml O]

N=No stimulation. S=Stretch for 15 minutes.
E=EGF (S0ng/ml) stimulation for 15 minutes

X9

TED X9 HBIRF DOFEBIATHE STV 2 D H % L HPH
WS 5 720, Affymetrix 4D DNA F v 7% W C.
12000 M D BIZFTDOWT, MRS X 2 %83 o"
HEMRE L7ze 22 TIRZO—EZRT (K10), LA
TIZHHOBEDOONDLE T I =V 5D 3 DDA T
(laminin alpha 3. beta 3. gamma 2). Bullous pemphigoid
antigen 1. Integrin alpha 6 OFEBAMMPERIHIC L Y #HE s
. b LR M IC Mo S 5 N 5 Filaggrin,
Loricrin, Keratin 1. Keratin 9 ®ZHUIPIH] S Tz,
ZDH)H, FIZVDIDOMEGFITONT T =AY ¥
7y MITHEALVANVTOREHZRE L2 A, M1
IZRT X 912, alpha 3. beta3 OFEBUIMHEIEIZ X v FH
BEN/2AH, gamma 2 OFEBUIEH T h Ao S5k
o7z,

Markers of basal and proliferating
keratinocyte

* Laminin alpha 3 chain 0.70 1.50

* Laminin beta 3 chain 0.85

¢ Laminin gamma 2 chain 0.83

* Bullous pemphigoid antigen 1 0.72 0.68
* Integrin alpha 6 0.69 1.41

¢ Keratin 15 0.97 0.30
¢ Keratin 6A 0.76 0.41
4h 18h 48h

X 10a

Markers of differentiating

kerastinocyte
¢ Keratin 1
¢ Keratin 9 1.61 0.64
* Filaggrin 0.99
¢ Loricrin 0.70 0.64
10b

Induction of laminin S subunits
by mechanical stretch

Laminin alpha 3 S —
- —

Laminin beta 3

el

Ll

Stretch  (-) (+)

Laminin gamma 2

24 hours

X 11



4. &

RIEIEEE L SR S ORI 2 i b 512
ST B REEDSE R T B A5, BRI S 2 BEAR Y

MIZowToREE, BIIEO L ZAHFE NITbhTwiw,

SR A, BIE. FRICERBEMIICE LT RS W) B
WA Z Sz & X2, ED X ) READ T &S
ENDLDEMGHT H72012, EBiEIT-72, L, PR
WHEZR ) T ¥ F v N— [T RESHINE 2 A L (B
EMA7e ToOHFFEF MESOREY ICELAZLDOT
Hbo DX BMBERIBEAEBIIED X9 RYGH TR
WCHZoN00E—FB2ET LA, BZLIFEHICL-
T, BRICMBRESMb L EEZOND, T4 Y 2a—T
7 AN F—THERMESEL55%, RENIEE O
R, FR AR SN A GAICD . R FREAR
RN D L DEEZ NS, S 5T, HEOBEIC
REZML ZT o720, 724X VT T VIEBEED
FIB OB D . [FAR R EFIATREZ LMD 2 W HEMED D
5o

MRS LD, $FREMICHS 7 F VAT S
CEE TA T A=Y AR T =T X o TIRE AR
KT 5T LR, RKEEHNIES OB b %
)R ILKHWHTE D, TOBIZ, EGF A& KoM
Lz ML CTw5b 2 e, M FEmMiae . MmE ML
Mife® 72 & oML B 2 M ERLO 2R L 8T
LIVGEiRTH L, S0, MERHEIZEIY Br d UORD
AADTLHEL, S HIZT R b= ZPHIICIZ 725 < Akt
ML L7221, ShODHEZEMNTLLDEEZ
bhb, FADFEBICED, MERMICLS ERKOY ¥
At B X O Akt © Y ¥ AL © B A5 EGF % % 1K,
MEK1/2, PIBK D F#ilCH b T ENXMbnE ol &
i, SREYF s 7aryra—ne LTHWE EGE 12
X % ERK @Y 1t MEK1/2 T 575, PISK @
THICIZRWwS e 2E2 5L, MERBICX S EGF %%
KOTMEAL2S, EGF I2 & % EGF ZHAROEHAL & 13 R 7%
ST MIAEAELLZEZRLTEBY, BHIERV, F
AYDT V=TV %, FEEOHRERNE Y A7 A% HWT
FM RS A MR 52 212X, ERK 2%
L. 20 YBibiE 14 727 YHFEIC L i

HMEhsrZEZRLTWS, 1A VT 7Y ryBIY
EGF AKX L IR Fich b, & b IcMEfEc
Wb LEZENL, TNOHHIMEK LT A S DOMEA
HZFISRI LTV AWEEENEZ 5N D, MBRIEAE
DEHIRXLTINLDGTEZRIMT 200, AW B
14727 & EGF 286D X 5 ITHEMEH %k
CTOPEAHTHY, SHROMTRETH 5, 7.
DNA XA 2787 LAIZXD., ZHOBIETHBIAHEMI
FIBIC X VB2 Z T A EPHLN LR, ZO—FE
T, MRS~ b v 7 AgEA, BIGEIEAE, LB 2 L
I REREOMIBISEVIEH ZFET 52 Elbh o,
LRI RPN ORESE % I H \SHER 3 5 1T ORI
DEFERFFLTVELVEZEZTWS,

(BEXH)

1) Komuro I, Katoh Y, Kaida T, Shibazaki Y,
Kurabayashi M, Hoh E, Takaku F, Yazaki Y,
:Mechanical loading stimulates cell hypertrophy and
specific gene expression in cultured rat cardiac
myocytes. Possible role of protein kinase C activation,
J Biol Chem, 266, 1265-1268, 1991.

2) Iwasaki H, Eguchi S, Ueno H, Marumo F, Hirata Y,
:Mechanical stretch stimulates growth of vascular
smooth muscle cells via epidermal growth factor
receptor, Am ] Physiol Heart Circ Physiol, 278,
H521-H529, 2000.

3) Tseng H, Peterson TE, Berk BC, :Fluid shear stress
stimulates mitogen-activated protein kinase in
endothelial cells, Circ Res, 77, 869-878, 1995.

4) Kippenberger S, Bernd A, Loitsch S, Guschel M,
Muller J, Bereiter-Hahn J, Kaufmann R, : Signaling of
mechanical stretch in human keratinocytes via MAP
kinases. ] Invest Dermatol, 114, 408-412, 2000.

5) Yano S, Komine M, Fujimoto M, Okochi H, Tamaki
K, :Mechanical stretching in vitro regulates signal
transduction pathways and cellular proliferation in
human epidermal keratinocytes. ] Invest Dermatol,
122, 783-90, 2004.
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Mutations in the gene encoding type XVII collagen have been shown to cause generalized atrophic benign epidermolysis
bullosa (GABEB), which is characterized by generalized blistering with skin atrophy, enamel hypoplasia diffuse alopecia
and nail dystrophy. To further understand the role of type XVII collagen in the integument, we examined two unrelated
GABEB families and also four patients with amelogenesis imperfecta (AI), which comprises a clinically and genetically
diverse group of conditions affecting the development of dental enamel. Ultrastructural examination of the GABEB patients’
skin revealed tissue separation in the lamina lucida and immunohistochemical analyses showed no or little expression of
type XVII collagen in the epidermal basement membrane zone. Mutation analysis of the COL17A1 gene encoding type XVII
collagen revealed that patient 1 was compound heterozygous for a deletion and a nonsense mutation (1285delA and Q1387X)
and that the patient 2 carried homozygous deletion mutations 4335delC. The developmental mechanism of enamel hypoplasia
in GABEB has yet to be elucidated. To understand the possible COL17A1 function in enamel formation, we investigated
whether mutations exist within the COL17A1 gene in the patients with Al. However, no significant nucleotide changes were
found in the gene, suggesting no significant relation between collagen XVII and enamel disease. Further analysis of GABEB
patients and COLI17A1 function is required to understand precise mechanisms whereby these mutations can induce multiple

symptoms in the integument.

1. #

XVII#Ia 7 — Y, 180kDa JARMKE DRI, Al
O RIS RERB NS IREEMOEEATH 5 12,
XVII&IZ 7 =7 Y idsad I HREE OB CHIUR & L
THE S, READBIATOERIZ LD BETIER K
JEREAES B Z ERHS NI IR TNBEY, ZThbDZ ke
&0 XVIIH T T = V3B D IERIR O R E \ H 7
EATHDILEEZELLONTWS,

PO IR B AYERE IS IR D T X L& SIS
BN BB TFREMERHTH 5, ZDH T, generalized
atrophic benign epidermolysis bullosa (GABEB) 4% (&
OB KN A SR T, B F 2 VE D JEEA AR
BEGMHTHIMAERMTH 5678, A, AREDJFHE

il

ZFO—2& LT XVII T =7 VU aFEE S N, 7z,

ZDERIE, S VvV A AL REERE D Z L
HHXN6.7.9101L 12131415 UL, FOER
POWPIZRIRKOHES B Z D, 208 TF AILED
R AR BE % & DO GABEB I8 R 4 B REIR 234 ¢
B IE IR TH 5.

VII BT 5 = Y OZRIZ & 0 R EA R KIERE

Molecular mechanisms for collapse of
dermoepidermal junction caused by XVII
collagen abnormality.

Daisuke Sawamura

Department of Dermatology, Hokkaido
University Graduate School of Medicine.

BZA2, VIIHa S -7 Y OFERTH 300 EFE
FTINOEED A% & DEGIVNHE S hz9, Ll z&
AR LAEIEIC W T S, TF AIVBEDOEERA
BEAPFTS 0 . XVIILEID 5 -7 Vi#laFOZERTK
iz < TF ANBEDOBRARD A EFRDEHE N ND T &
WS N2 &N/ 0,

o3k 4 13, GABEB OERIRIER A & D 2 R & #85k L
7=DT, TNEDBFHITH TS XVII AT -7 DXl
ECNIIEREZRB Lz, 512, KEOER /DL T
W T F AIVEDIBRAEERE amelogenesis imperfecta
(AL) DERMEICHE SN TWEDTY, Zh o DB
OXVII R T =7 v OERER L0 THET 5,

2. ¥ B

1) GABEB E#&

HBH 113 21 OB, MR W aId bR, £ TR 5
EH OO0 RTAGE ML, BB, KT ORE. MOEE L
BT 5, ERMICIE2EGIIKE, GREE. HRaRmE
RO OND, Kl KEBERISHIEDZRIZ W, UE
ZPAMCEHE. B, BEE <. TXRXTOINHFDORE
Nd -7z, FHERT ORI RO 6Nz,

BE 213 41 o B, WHIEIER., £250KEE TS
AIEEZR? S B TS, s, FIZUBICAKE &
oA RZNEE1LOHLMEMTH S, GRIE
RS & W55, RO AV, BEBIZIERT
b BN, REBKIZ & 2 ZFZMEMERBIED - 72, BE 1L
By, J§B. BB, BEBEGEELE, BFiE > A LE
DIERAENH - 72,



2) Al EH

I ANBEARLGED 57z 4 AT BHIZ DN THRER
L7z, W2HREREBTTHB, 72, ThoDBEDK
IR A T80

3) ®EMERLY & BRIRR

GABEB B#& D2 6 A a0, AU 2R L,

HAPREELE AT o729, AL Z2XVII I -7
129 % €/ 7 u—FLHifk HDD20 i3, the Netherlands
Cancer Institute ® Sonnenberg Zix» 6t 5% %17 72 ¢
DTHDBH, BIHEARIZIZ, KE%E5 % glutaraldehyde & 1
% osmium tetroxide ! C[H%E L. uranyl acetate |2 CH¢E
L7z,

4) BTERR
BARMIMA S genomic DNA 4 L7z, Zd DNA
AL LT, XVIIAIZ S -7 ViR FOFTRTOLT Y

yvkx oy =AY bu ERMEEE PCRICTHIEL,

TS DI Z RE L 7212,
3. # XK

1) BIERIKE R SBAL

BE 1 L 2 0AEEBOBHT R TIE. AEIZT I Py
FIUIAHEL T2 (K1 a, b)e 7 3FF v HIIAJEEIC,
FEHIE I AEZEICR o N, ZThoDZ L biEHiL
AR AVEIEIZ S HE Wz, XVIIRI S -7 v %
W72 RIEREIZ VT, B 1 O TR X
hahro7z (W1 e,d)o —H. BFH2 TIEK BLIRMPEIC
—H L THIR D 2 TRIROH AR S hiz, ZThb
OFFRIE, BELITEXVIIHa S -7 U AgaREL T
WpZ e, BE2TEIARELTCONBEILERTEOT
H o7z A TIRIEERIHIROE R A ED 5T
%5 (K1 e,

2) GABEB BEZENDEEMRY

XVII 27 —7 ViEZFOMBOME, BF 1 Tlds
VVI5D1285BHO T F=VvDRIETZZ Y V53D
4264 FHD Y b v U5 F I UADELSBRT X hz (X

2). 1285del A 1& 26 JEHE FymicF#cIEa F 2T L,

4264 C to T3 1387 FHD I F ¥ CAG (Gln) % FH#%
b3 FUICZEZ % QI3BTX AHETH - 72, 1285del A 13K
k. QI387TX IZRHIRTHhH -7z, BH2TIX, =V
53D 4335 /BHD > + ¥ VA RET BEEDMHOT VI
R X (XI3), 20 4335delC &R, 35T
ISR Py ARE X E 2, ZheDERIT, IR
THIREER O CHigEEL Twa (X2, 3).

3) AlEENEERE

4 NDALEHIZONT, ZOXVII RIS -7 Vs
FEPENRZD, RY)ELT 4 ZLLIMIRXERI LS %
RIS TE ar 57,

X1 & REEEFNGESR, BE1 (@. 2 (b) £HIC
BIAMKBIRE . ZIFLIHTHB, XVIAT—F
PICHTBE/ 7O -FIVREE RV TERARKERET.
BE1 € BXVIIAZT—FLOTLRIA. BE 2 TRKV
FRORDLEERD - (d)o BEAIZ bA—IL (0)

A B
exon 15 exon 53
1 2 AAGCANGNNNC ~ CAGGTNAGGGC
1285delA Q1387X
AAGCAAGCTGC ~ CAGGTCAGGGC
7 Wl
3 4
C / Normal Normal
1285delA Q1387X
N124 N124
243~
S
104-
Pvull Tsp45I]

M2 BEVNICHEIZXVIAS—HFUBEFOEE, A EE
1 ORRE, Be:1285delA TE, [KE:Q1387X EE, B:
IThEFhDEEDXAL I =TI X2ND7AX IS
Lo, TV 1501285 FBBNDT7 T DRRET TV >
53N 4264 ZHDY FY 2 H B F I ADEEDAT OES
PR S hiz, C: 1285delA ZE 14 #HIRREES Pvull O site %
4 U.Q1387 ZE I3 Tspd5l O site #iHK & £ 7=, N I32E A,



XVIE IS -4 BEICERT 2 R/REERESHED D FHEE

EXON 53

1 2 C GCA

homozygous mutation
GGCCACCCGGCA

normal sequence
CCACCNGNNTT

3 N4

heterozygous mutation

C 4335delC
N 1 2 o 4

220Q__
190

Agel
M3 BHE21CHU3317A7-F U EEFOEE, A EE
2 DRFZE, ks :4335delCEE, B: ZDEEDH A L
JhY—=UI 2O yAXY NI T L, TV 25304335
ZEHOY NP REATZIEEPAEADT VILICKREE
7=o C :14335delC ZEZ E I FIRREESR Agel D site ZiHK
SH7, NIZEEA,

4. £ X

AT, MEFHE 12, T IFLY XITKEE B
L. XVII 25 =7 VORBOFLWIEIEAH D, KN
A, BB, T O, MOEE #7212k,
GABEB L #2MWrL7-, X612, BELIZMIANF A4 ViZdh
% 1285del A EHIasE B x 4 V12H 5 QL387X DA F T D
k. BE2TIICKIZH % QI3TX DFEHAARTH S Z &
BN Ehiz,

ZNETITHB0 D XVIIE D T —7r VOB IO, 5T
ETWBENRY, SHOERIIFHOEDTH 72, ThoED
EROIFLE AL, FHIEI PV EEFE vy 2§
A ROZERTHD . XVII T =7 YV ELHORBIZIEE A
ERi a7, THUEFHHRIE T F 212k % mRNA

D decay BB L D720 LRI NTNB3 D, ZORUE» 6,

RN EDMEIZH > TS mRNA MWL, ZHROME

2HEVIERICHEL AW LA2EB®RT 58D TH -7,
LA LAEMRS, K22 TS »IFH LICHKLT

BHED 2 OEIRIER DD 5 72, X BIZHEHURE %k

T, BHELTEXVIIEIS -7 Y ORERIBTH > 7205
BE2 TRBEM TS50 XVIIH T S — 7 v ORBINH
oMz, Wikd 52 L2, BEOERIL, WEDKRER
AEROPTIE, §-oL 3 CARIRIMEL T2,
OWETIFFEHAERIIIET S -7 VRIZH 556 L
35— VEIRIZH BIBE TR, BRERICHEY H 5 Z
EHAEHIE N TS0, RIFETE. FEEAERICIRIUL.
O CRDOIFPEERIEIR DL 75 5 nlREME 2 RIR &7z,

IF ANEEARICLD, HOMHREHKRZ4EC. Th
72" GABEB ORI AERIRT R & 72 > T b, Liih 51
B RR R ANIEDIR K EZ T - EAE K5, 73I=V5
R abBAA VT VEHOREICEETH B I L IR
ShTnwg a2 i XVIIFRa S -7y & opEidR”
ANEHTH B, ATIZTF 2 ILVEDERAZ LAl 25
DR AR S EWERBH T, W Eh T35, B
HFETIZ, TF AILEHTH S amelogenin, ameloblastin X°
enamelin B{ZTIZEENRO 5 TWBE 8, ZOREKIZA
EE’(EB 6 é O)iﬁg{l \ 24,25)0

ZZT ATRBREBEDO PIZXVIIEIa S — 7 VIZERD
HE3MPNBEOTIE RV, EEZ, RIKNOW S 2Tk 5
TN 4B ATBEDORBIZ T EMRB L2, T DORER.
XVII BT 5 =7 ICHBARRERRIN S hAr -7z,

S OM7ECIE, XVIIH T 5 — 7 v BEg sk 4 5%
B B RSB IAED 7 AR BI L ¢, ADKRE[D /) v o
7Y b EFILTHS GABEB ZHIZ B 217572, 5.
EHIZARMMRARIEXE D720, KEAD TV AT =y
oI AEFBHLIRSE TEL T 5, KEADHEREZ
KOG HETT5 Z 2ok, AEAEE SRR 2%
BB R RS A IE & Ef L 2 JHREE X GABEB OFSER
WNRXHIZHO NI 5 & PRI,

BOE

AWFTLL T OWFEE & OIENIFETH 5, JLihE P
R - At s . BIREE A, AL EAK D R
KRPEFERE: =JF ¥, KESZ. bl K= EETFh
B - AW X AE IE GHERNERD L g LsERE,
LA NRREEE R - E e, (HORRIg)

A7 LT, Bk £ L2MENIEA T 2 4 b
O ¥ — W RN R R - L 9

(32 #k)

1) Zillikens D, Giudice GJ. BP180/type XVII collagen:
its role in acquired and inherited disorders or the dermal-
epidermal junction. Arch Dermatol Res 1999; 291:187-94.

2) Borradori L, Sonnenberg A. Structure and function of
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Background: Vascular endothelial growth factor (VEGF) induces proliferation of endothelial cells and in vivo
angiogenesis. The regulation of the secretion of VEGF from human skin fibroblasts has not been well investigated,
although paracrine interactions between fibroblasts and endothelial cells have been suggested to play a key role in
granulation tissue formation. Objective: To explore the significance of human skin fibroblasts as a source of VEGF in
granulation tissue formation. Methods: VEGF secreted from cultured human skin fibroblasts was measured by ELISA.
VEGF mRNA expression was examined by real-time polymerase chain reaction analysis. Results: Transforming growth
factor-B1, platelet-derived growth factor-BB and interleukin-1o. strongly up-regulated VEGF secretion from human skin
fibroblasts. Epidermal growth factor, transforming growth factor-o, basic fibroblast growth factor, tumor necrosis
factor-o. and interferon-y had no significant effects on VEGF secretion. Transforming growth factor-B1, platelet-derived
growth factor-BB and interleukin-1o acted synergistically each other. The levels of secreted VEGF after the stimulation
of these cytokines were high enough to exert its biological activities. Interferon-y enhanced interleukin-la-induced VEGF
production but diminished the effect of transforming growth factor-1. The results of ELISA were confirmed at the mRNA
level by real-time polymerase chain reaction analysis, except for the synergistic effect of interferon-y with interleukin-1o.
Conclusions: Fibroblasts could be an important source of VEGF during wound healing. Paracrine interactions between

fibroblasts and endothelial cells via VEGF may play a key role in the formation of granulation tissue.
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Fig. 1 Effects of individual cytokines on the secretion of
VEGF from human skin fibroblasts. Confluent cultures of hu-
man skin fibroblasts were serum-starved for 48 hours. Then
cells were treated with 10 ng/ml of TGF-1, PDGF-BB, IL-10,
EGF, TGF-o, bFGF, TNF-a, or 500 U/ml of IFN-y for 48
hours. VEGF concentrations in the conditioned media were
determined by ELISA. Data are expressed as mean =& SD of
triplicate determinations. *P<0.05; ***P<0.001
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Fig.2  Effects of the combinations of cytokines on VEGF
secretion. Confluent cultures of human skin fibroblasts were
serum-starved for 48 hours. Then cells were treated with 10
ng/ml of TGF-B1, PDGF-BB, IL-1c, and/or 500 U/ml of IFN-y
for 48 hours. VEGF concentrations in the conditioned media
were determined by ELISA. Data are expressed as mean =+
SD of duplicate determinations. NS: not significant; *P<0.05;
**P<0.01
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Fig. 3  Synergistic effects of PDGF-BB with TGF-B1 or IL-1c..
Confluent cultures of human skin fibroblasts were serum-
starved for 48 hours. Then cells were treated with 10 ng/ml
of TGF-B1 or IL-1a with or without the indicated concentra-
tions of PDGF-BB for 48 hours. VEGF concentrations in the
conditioned media were determined by ELISA. Data are ex-
pressed as mean =& SD of duplicate determinations.



Relative VEGF mRNA

Fig.5 Real-time PCR analysis of VEGF expression in cells treated with cytokines. Confluent cultures of hu-
man skin fibroblasts were serum-starved for 48 hours. Then cells were treated with 10 ng/ml of TGF-f1, PDGF-
BB, IL-1a and/or 500 U/ml of IFN-y for 48 hours. Total RNA was extracted from the cells, reverse transcribed
into cDNA, which was then subjected to the real-time PCR analysis as described in Materials and Methods.
Expression levels for VEGF were normalized to the amount of GAPDH mRNA and indicated relative to its ex-
pression level in untreated cells. As a reference, cells treated with TGF-f1 and PDGF-BB were taken. Data
are expressed as mean = SD of triplicate determinations. NS: not significant; *P<0.05; **P<0.01; ***P<0.001
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Fig. 4  Effects of IFN-y on VEGF secretion induced by IL-1o. and TGF-81. Confluent cultures
of human skin fibroblasts were serum-starved for 48 hours. Then cells were treated with 10 ng/
ml of IL-1a (A) or TGF-B1 (B) with or without the indicated concentrations of IFN-y for 48 hours.
VEGF concentrations in the conditioned media were determined by ELISA. Data are expressed
as mean = SD of duplicate determinations.
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We previously reported that biologically uncommon D-aspartyl residues are present in sun-damaged skin from
elderly people, possibly in elastin. Here, we report the kinetics of Asp racemization in model peptides corresponding
to elastin sequences from exons 6 and 26A. We estimated the activation energy (E) of racemization of Asp residues,
the racemization rates (RR) at 37°C and the time (t) required for the D/L ratio of Asp to approximate to 1.0 (D/
L ratio of Asp=0.99) at 37°C . For an exon 6 peptide, E=29.0 kcal/mol, RR=2.59 x 10?/yr and t=101.0 yr. For an exon
26A peptide E=26.2 kcal/mol, RR=4.27 x 10?/yr and t=61.3 yr; and for a second exon 26A peptide E=25.7kcal/mol,
RR=5.55 x 10%/yr and t=47.0 yr. These results suggest that racemization of Asp residues in elastin could occur within
a human life span. We propose that D-Asp could be a useful molecular indicator of aging.

1. EUSIC

ERAERER T 2 2 VSO BIZTRCL -7 3 /B2 61
ENTO DA, FTF, IS -> TIRO KRS [1,2],
fis [3,41. BYREE [5]. P [6]. ¥k [7]. ECAE% 18,91 DX
WHOBENHIED & > S 7B RT, ARAERPNTIZAEAEL &
WIEFDOD -7 287 XV (D-Asp) AN 5 Z &
MHoNreE-oTCEl, L-TIJEILBREINTNS A
VOSOEWMTL -7 XV BORFREARTHED-T7 I/
R X A, & VoS BO ARG IR E S Eb L.
AL, BEENET  BREK T 251 2RI TEEA 615,
LA DM TIZ Z DM A —#OZ I X > THNRF, 7L
INA 2 =K, BRE{EAER I8 EEFEL5hTH
5, FHEOIBKBARTZEMER S TH D a-2 ) 22 ¥
T Asp KA FE L < D- KL L. [RIREIZEMAE (o -Asp
— B-Asp) LT3N ERBAL. ZORIEKISA 5,
B0 %GR Lz, ZORR. 1) 20308
> Asp DBHEIREE S IIREHED DT I /B ThH B L
Z, Asp Ik 5 BEIA I FARBL TNET %, 2) #
VS BASDOARES A D-Asp % iAE Y 5 K6 % K
LT3 W) BN S A & e 5 72 [10], 2 AURREkD
ERNTO D- 7 3 7 BRI ARIRIC 36 1) 2 Hifizg 7 &
MERIEDOFRERTHHEVWIEL LT HEMTSEDT
HO . G ABITEDIMOMEETE D- 7 3 BHVE
RENDENS ZEARLTWS, HE5E 51T Fig. LIORT
oz, BLLEEDEIZ, D-p-Asp L RICER S h, 4t
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D-amino acid
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Fig.1 & FDEBICTFET % D-beta-Asp EHEHE (FREHH)

FRHAAHTA, CRIC Z DA AZF LW Z & & RnzZ L7z [8],

5, EAOHOEE LD D-p-Asp GH 4 VIO E
i L. D-p-Asp &h & VN B A RRRIICEET 5
Pk & T 2 XOTESIARENC & D Western blotting % 17
S5l ZA, KA UNIBIEILIAF UV EZZLNZD
T, AR TIET I AF VpicE Eh 5 Asp FRIEEA L
[Al—BLA DN T F F & IFHAR L., ZONXTF F&HN
T Asp BRIED T & UKD F X T A 2 v A &L 7=,

2. ¥ B&

21 HrF

BRL7=XTF FIETFRLOMD Th 5,

1) Exson 6 : GVADAAAA,

2) Exson 26-1 : REGDPSSS,

3) Exson 262 : AGADEGVR

Zh6DXTF K% 50, 60, 70, 80, 90°C T 32 HIELRE L
2o SHMZ LIZRIETD Asp D D/LAEMN, Eid
AEHZ BT 2 BIRETO Asp D 5 ¥ I{LEE EE (k)
RO 7z, HIEOREER (k) 25 Arrhenius X%
WAIBITD Asp O 7 & IALKIBO ML 2L F — %
ki, IR (37°C) T Asp @ D/L A 1.0 1234 5
BRI,



2-2 7 X /BEOD D/L LD

IVAIX—=V 3 Y EHSRED, BTOH T AHEE 50
CTAIRFRM ML L 7282, fEF L 72, MK R 13 Pico
Tag Work Station (Waters Tokyo) % Fi\2T 6 N-HCI, 108
CTC7HERIMNELS 2 Z LI & - TR E B 2 &
2726 KT, ARG RO 0.13M borate buffer
(pH 10.3) ZMA. ZDWKIC o-phthalaldehyde (OPA) &
N-tert-butoxycarbonyl-L-cysteine (Boc-L-Cys) % Kb & 4,
CTAT VAT —EPK Sz, ZOVT AT LAY —%,
Nova-Pak ODS, 3.9X300mm (Waters Tokyo) D7 F 4 A fifi
FIL 7z RP-HPLC (Shimazu, LC-10A) TH#rL. HOEEH
at (A% % 344nm, HOGPE SR 433nm) T2 2 hk it
U7z, 8% 0.1M acetate buffer /3 % tetrahydrofuran
acetonitrile % Fl\ >, acetonitrile DR A 7 — 47% O linear
gradient (27 % & 9 12 0.8 ml/min. 30°CT4#rL. D/L
Hid e — 7oz & > TR 72 [11].

2-3 Tt IMERICRERE

NRFF PO T 285 XV BO T X IR 2 —X
SEEERBTRD KSR T Z Ak 3,

—d[L]/dt = k[L] = k[D] (1)

[L] & [D] . ZhZFh LAsp & D-Asp DA L
THD, kiF7 ¥ ILRIBOBEERERL TS, 2D
REBTIZEDMALS ELTO LS ABEHOEN S,

In[(1+D/L)/1-D/L)] =2kt +In [(1+D/L)/(1 =D/D)] to  (2)
tIIRIBFEZH 5L, tidt=0%2KL T 5, ZTD
toRED 7 X IMLIEFRIC K B MARAIRIC K > THI I Eh
728D ThH 5,

AfzECiE, W@ L2D/LbE ZD (2) REHNT,
3OO XFFF (Exon 6. 26A-1. 26A-2) WIZ(FET %
Asp 55D 7 ¥ I{ERIDHE E K % . A (50°C. 60°C,
70°C. 80°C. 90°C) Z&izHMHL -,

fth 5. Arrhenius DA (3) #HWT, FXT'F NIl
T Asp 287 ¥ IURIBT 2 ML= 2L £ — 2R L 72,

Ink=In A—E/RT (3)
E it = 2oL £ —, RigRMEE, ASER . T
FHORE AR L TS,

3. # R

il LT 60 COER%E Fig. 212/R L 72, (2) XDk
A, Rt A RS & D, 60°CT, 8 HREZ &zl
EL72KXTF FHRIZTEIET S Asp ® D/L & #if (In
[(1+D/L)/(-D/L)]) 2 L 7=fiti% Fig. 20 &S5 1270y
FL72, Fay b5 BN EERERIE. 300X TF
FE@musEtasmsL o (2=0971 ~0999). Z
DZEDNLEHENTF FD T ¥ ILKIBIE. TH—X K5
THHZENPNAB, &6 (2) Arb6, KiEETOX

60°C

03

0.25

0.2

0.15

In[(1+D/L)/(1-D/L)]

0.1 A exon 26A -2
M exon 26A -1
@ exon6

0.05 |

0 10 20 30 40
days

Fig. 2 60CIC& 1+ Exon 6. 26A-1. 26A-2 F (D
Asp HED 7 & RIS

Table 1 Comparison of racemization constants(k)
of elastin mimic peptides at 50°C ~90°C

k x 10° day™
tC Exon6  Exon 26A-1 Exon 26A-2
50 0.05 0.07 0.09
60 0.21 0.24 0.29
70 0.68 0.56 0.75
80 1.78 1.87 2.33
90 7.72 7.04 7.47

FF Fho Asp D7 ¥ I LRIGHE TR k . Fig. 21256
SR OMEE D 1/2 1THY T3 2 &b b, Z0O
ZENE, 60°CTD exon 6 D Asp 7 v I (LIS &
5 keo 12 0.21X102 day™. exon 26A-1 D keo 13 0.24X102 day
1 exon 26A-2 D keo 1% 0.29X10% day! Tdh 5 Z &b b - 7=,
ZOFERIZ. exon 26A2 D Asp FREEAR R T I{LLR
3 <, exon 6 1D Asp BHEN R Y T I{LLIZ< W &R
LT3,

[FlfRIZ, 50°C. 70°C, 80°C., 90°COETOWE T, &KX
TF RO Asp D 7 ¥ IMUIRIDEE e A 5 L 7z,
Z DOFER % Table 1128 L 72,

3DDXTF FD T ¥ I{UPIEHEEE E B 12 RKAF L
TW3Z & »5 Arrhenius O E AV, 7 ¥ I{LRIEDTE
P f L ¥ — %R/ L7,

KIZ Table 11278 L 72 80 TO 7 v IV RIS E 5
& Arrhenius D&V, KXTF FHD Asp 287 + 1L
OGS 2= 3oL ¥ — 2R/ L7,

(3) XInk=InA—E/RT»5. Ink ##tfnz, 1/T (i
XMEDW R A L 57-8 D) ZMfNCE D, Kl (50C
~90C) D7t IMLRKISHEER kK DAERNEE & > 7%
A ZzhZhrTay b L7,

Fig. 312§ &2, EXTFFOTuy b6
N PR O EREEZ R L T D (2= 0991 ~
0.998). ZORMIFEMOMEE 27— E/RICHYS T2 Z &»
bbb, ZOZENE, exon 6 (GVADAAAA) DiEPEAL
I 3L F — E iZ 29.0kcal/mol, exon 26A-1 (REGDPSSS)
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Fig. 3 exon6, 26A-1, 26A-2 HMD Asp DT 3

{ERICERETEE D Arrhenius plots

1% 26.2kcal/mol, exon 26A2 (AGADEGVR) {2 25.7kcal/mol
LR EN, exon 26A2 DIHML T F L F =R IR, 7
Y IERIEBERZ DR TN ERHS L k572 (Table2),

AR U722k 512, AWFFETid exon 6 (GVADAAAA),
exon 26A-1 (REGDPSSS). exon 26A-2 (AGADEGVR) @
3DODXRTF FEA/E L., MEFEBRIZ K >TIhEDXT
F FHIZHEAET 5 Asp D T & I ALK 3 S & 5 & WG PR
IALF—4RKD77, X512, Arrehenius DR A HWT
t FORE (B37C) ICBTFAEXTF FHDAspD T+
MURISHEE BB ke % 3R®D . KT F Fd Asp D D/L
HA 1.0 (099) 1ISET2DIZhh 5K ERE LA, 2
DFERELITITRT,

Table 2 12/ T K512, & b DK TOMHE T ke
¥ exon 6 TiZ 0.71X10* day™, exon 26A-1 T X 1.17X
104 day?. exon26A-2 T % 1.52X10* day! & & I} < h,
exon26A-2 TOMEER ka7 12 exon 6 TOEEER ksr D
2D ER LT, 612, BXTF FHTO Asp
D D/L A e O (37°C) T 1.0 (0.99) 1279 2 I,
exon 6 T 1014, exon 26A-1 T#Y 61 4, exon 26A-2 T 47 4F-
MBI ENHENMI R 57, UKD T ZF V12
{HET % Asp D 7 & ILRIEA, KWFRDOERNT F F &
FICEIIGEZ 5> T0EDELIE, =5 Z2F YV HD Asp ik
iz, e rO—FOBNIZT & IMLIGAEKLI LS 32D
DERIGHEEEZFHLTWBE I &Ik D,

4. ¥ E

AKFEIZENT, 3 D2DXT F F (GVADAAAA,
REGDPSSS, AGADEGVR) T® Asp 7t I LI id nl
M7 —JOEERIGTH 5 Z E W ERTE 72, E512, Zh
5DXRTF NI TOENINE L, RTF FPIZHEAET S
7 Z287 F VRO D/L A 1.0(0.99) 123# 9 5 R 50
6 10FETHEZ NGtz TOTENHTT R
FUYHDOETDT 287 X VBN, b FO—4EOMTIEHR
27 MERIBZER I LT WE W) T EARE I,

Table 3IZAREDIER L T TITHE I h TV AR %E
FLWm, TIAFVHOT AT EVEED T & I{LIZ,

Table 2 Summary of racemization of Asp residues in elastin
mimic peptide

Peptide E (kcal/mol)  ks7x10* (day')  Years?
Exon 6 29.0 0.71 101.0
Exon 26A-1 26.2 1.17 61.3
Exon 26A-2 25.7 1.52 47.0

E : activation energy

ka7 : racemization constant at 37°C

Years7 : time to approximate a D/L ratio of 1.0 (0.99)
Exon 6 : GVADAAAA

Exon 26A-1 : REGDPSSS

Exon 26A-2 : AGADEGVR

Table 3 {fEEEDIER & DL

ka7 year”
AHAZEDORER [12] Exon 6 2.59 x 10
EENDISAF> Exon 26A-1 4.27 x 10
Exon 26A-2 5.55 x 10
Ritz-Timme et al. Di#ER
EENDISXF>[9]  4-5Asx* DF 3.6 x 102
HEWE[7)] 9-10Asx * MFH 4.1 x 107
Powel et al. DiER
EhAREE [5] 4-5Asx ¥ DI 1.14 x 10°
Shapiro et al. DiER
B SBE [13] 8-9Asx * MF 1Y 1.76 x 10°

% Asp & Asn DFRTR

b O, wEEaE. Bk, TisED & 5 ekk 4 kil
THESNTED, ZOZENLETITAFUHOT 28
TXVBO T X IRIZIEFISEZ DR T neE LS 2
EMTED, £/, T 2F VHTD-Asp DENWMIL
CALRREPIZER SN 5D, =7 Z2F O H»IERIC
BN THRLETHTAIENTES,

Table 3 @ Ritz-Timme 5 DFERIZ, AFZEOMER & 1L
NRTCAHHEMEE R L T B2, ZHIEH S ORER, &
Asp DL LTERINTOWBEDIIK L, 'L DR L 7-E
ANRERN L T 2 IfER-TnBE 720 eEA6NS,
Ritz-Timme 5 Dl 4-5Asx FeIDFIHETH 5 DT,
FRRM 72 7 & SEWFHAET 5 5 618, RIFEORER & X
T Ritz-Timme 5 DfEIZIEF IRV —FHAERL T b &
A%.D-p-AspEH & VIS BIZERF 58 v SVETHD,
FORFHMWED -0 ISR, M ISR
ENZDOTIIBEVWrEELONS, £72. D-p-Asp &F
S VN BIIEIMRIC K> TEMIMLER S h, =5 25
VHikE R XK ER Lz, ZOMRERIZ, KEOT T 2
F U HIZEBT % D-pB-Asp DJEEA, BT Th <5
WELEEEBRIZIOZZEARL TS,

LLEDZ Emb, e id, D-3-Asp AL L5
KBHEDE A=V EMB ETOSTv—H— (fRiE) &



LTUBHTZE 2D TIEENnWhEELZ TS,

SEE

AR AEZRTT A4, TXEAHZE L (B)
T2 X b u Y — i ERELEL M R O LRI 2E 12 VR < RGO
=L,
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There were several reports suggested that the grapefruit and Raspberry ketone have lipolysis and anti-obesity
action. There are few these reports that investigated the trend of the group that hopes the slimming effect by aroma,
although several reports that the aroma has the slimming effect is obtained.

I divided into 2 groups whether or not they hope the body weightloss support by aroma in addition to conventional
exercise and diet therapy. I checked the background in 2 groups (the participation and non-participation group). In
the non-participation group, there was much proportion that the woman occupies more significantly in comparison
with the non-participation group. In participation group, the perceived health ratings were lower than that of Non
participation group. In participation group, there were many diabetes, hypertension patients in their family history.
In participation group, there were much proportion tried the body weight loss by the diet therapy and anti-obesity
drug up to now. In participation group, time when attached to sleep was late. In the poor perceived health ratings
group, there is the possibility that is easy to accept the weight loss support by aroma, whether that group becomes
difficult to take exercise to decrease body weight.

By using functional aroma, the half of the participants admitted anti-obesity effect. The improvement was admitted
on the points of a general healthy questionnaire (GHQ30) in the effective group. I couldn't find this improvement in
functional aroma user everyone. I suggest the decrease of this points (GHQ30) is not the effect by using functional

aroma and there are the possibility of derivative effects by body weight loss.

1. #

BIAE, AWE RO 32 51 KT & 5 23 S FiE RO iR
RiCE->THED, W ZWEDATEL, ENEERT
EEHEDT2I4 T AL NDWEPLEL ENDEH, BHT
R

INET, L —TTN—=URT A=Y = b VITIKER;
iR K OCRBEIRPAED . ZHICXDEGOR?IE SN
2LDOMENED, ThEOWMENS . FDIZESNREH
bHBLORERIMENDEA, FEDICKBESNR AL
MM % A U 725134 % < (S BIOWZE & P47 LT,
WEREHLT L7240 L, /RO B HEEICNA.
FOIZKDWMELIRERLET 20BN TL2HICHT. 20
WRAEMN, PRREETE 72D, FRZ K 2METE
T EIT DINSRERSRS A D . FIEE L U TRIK
W, EfEEA L, ACHIWNS K 5 EFEE MK EMTH
ZHRAEMS ML, ThODEREZHBL 72 BT, Wil
ENTOBHEEMREATSHEREMHL. £ OWMERR
EWENROEIIZ K B ENETROENEHS2IZT S,

il

Anti-obesity effect using functional aroma
Hidetsuna Watanabe

Fukushima University Health Care Center

2. X B

e A2 3 K OV % B4 254k LT, ko
B dfgEshic, FR AW IREE A 55 25
L. HRHC K 20RE X B2 AT AR L. AADHTE
#7- BT, MR ERT S HEER S RS T3
AARTHDORT 4 V2 L EFHL TR0z, TR
DRT 4 ¥ VAN, S A2 2 VT,
BUED E 5 OREERAEICOWTEM L, [ETHS. b
fEFETH 5, Wi, &FDHEHBETIERN, JEFETITHEN,
D 5BFETHIE L TR0, X5ICBNEORERE
KOKEN (BZUSND) DIEiHOAE, ZhE TORE
WERAEMZIC L D HFE L. GHQ E MMt & A8y E Ratic
FCRARTHE L 2, (K&, RIBIE, EEEE
I & 2 IEARIAIEIE 2 58 L7z, %91 » HOFERHER
%28 5 % GHQ BRI & BfrayEMic i AT
[ LCnz2 & R, (KRG, BEEREEE IS K 5
HEIAIZHE 247 280, FRNZ K 20RO F L 2 D
ARG L7,

2 -1 [EEBEFRICK 2NEIEHEREE

Wil 2Ny b EICE2E, RIS, DEIZREWTT 0
— 7 % EHRRE AR U CORMICEEIZY TC, @k
D T2 L TOMEEEIT Y. TOBEHEL AETN
AFEDLZETHN TR, IFREA LR L Fric kb
DT, ZZTHA D X THg A2 EET 5, Hifg LT
HERERTHEN DR ARDIE S (P) L HERER THENF O I/ NDJE



HEREME RN & B HAEREA

X (S) #EHMT 2, 2O P/S iR L CHEERIAE
% (abdominal wall fat index; AFI) &9 %, X#f CT#EON
O REIAZE RSB LT, BYETIH AFL.0, T T
AFI-0.7 A WO IRIE R E 35 L OMEE 557,

Lok T, NIEEIAEROIEETH 5 P
A 2 ARPUER IR & IEOMB 2R L. TNF
(tumor necrosis factor) « & & IFAHBIFT2HAZHS»IZL
7zo MEESEE P K B 55 P OWEIZ. BIREEL % 5]
X Z FEMINT- D 1 DT dH % NN ol E k12
KDDL EERE LY,

2 -+ 2 GHQ EH# (The General Health Questionnaire) ;

WHO AR IERRERCHEIL L THE S5 T 5 H AR
GHQ30 #5 i LT3, BRMEIC L 2 MmALT,
F & U THRRIEE OREIROHHR, GFffids K O RIZZ DB
THWEZAZ ) ==V 7T AN TH D, ki EfEm,
EORIEIR . MRIRRE (L AR EIREE . R & R4,
FILRIE & S DA B,

2 -3 EBITEIEMZE
WERREIZE T 25dak, Aok, CHREA. 2208
IR, BADT, RRNE, BAESOMHIE, © 8 fHIKIC
SREE N, BITEOThE K SETT 5, JEGEREA
Hit: TS 2T, BEIZ A2 BITHONHEEL . SGED
EAWEEBITEZ0ICHWeNS,

3 KB R

FOIZKBWENRIE. 2IE 19 4p. 2L 72
FEEIA 8 4. BT ICWA 25 3kg KL EOWES 11
ZHTHO, LT, ZEL £ 7238 72 8 4 & HRhRE.
DHEPIZHD 26 Skg ML EORE 2D 72 11 4% &
L2 (K1),

FOIZL B MEROFHIZL D 2BHZ5T. ToHER
BT, BRI CIEBMOEIA G 5 72 RADEO
FEREAES, MU, BMIIZ3W T 2 BERE CHE 43513 5 »»
-7 (1),

FOIZX2WMENROAIIZK D FAMGREDO KRBT,
HE SRR RIS & B B2 FHERAIE . IR I C A B e %
D, TR OKRIBI R IZIRERE TR L. Pl &
L7=7, STEIZELIZR a7z (F2),
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The purpose and background of research

We know that Japanese people and a South Korean have similar features and a heterogeneity about beauty, such
as makeup and cosmetic surgery. In this research, the questionnaire was carried out for the Japan-South Korea man-
and-woman college student for the purpose of showing the difference between Japanese and South Koreans in

concept of makeup and beauty

The contents of investigation come out to their behavior of an everyday makeup, a fragrance, cosmetic surgery,
cosmetic service, service of esthetics and beauty therapy, image of color of skin, processing of body-hair and body-
smell, concept of beauty, concept of body-and-mind, the youth, the marriage partner, an attractive men and women

and ordinary life.

In analysis, we did statistics processing of the data.

Japan and South Korea was clarified.
Result and consideration

Factor analysis were also performed and the difference in

The subject was 416 Japanese college students and 475 South Korean college students. It consists of 198 Japanese
men, 218 Japanese women, 123 Korean men, 352 Korean women.

A Japanese women students was doing makeup very much about daily life compared with the South Korean
women students and the Japanese of 37% sufficiently applied the mascara. It was shown clearly that Japanese woman
student did makeup when dating than usually and when dressing up than when dating.

The result that 67% of Japanese women dislike their body hair and 86% of Japanese women is characteristic and
seems that they prefer no odorization so to speak,and a tendency which is completely different from a male also with
a South Korean woman was shown. The tendency not to like the body can be considered as the different situation in

Japanese society or the men-women relations.

By the scent of the cosmetics currently used, the tendency for Japan-South Korea man and woman to be reverse
to the present condition and an opinion was seen. It thinks as a future taste.

In spite of being this registered questionnaire, the South Korean 8% woman and 1% men has answered that they
underwent an operation on their face by cosmetic surgery. Japanese men and women were 0% to it. This difference
shows cosmetic surgery has not acquired citizenship yet in Japan, I think.

About cosmetic surgery, Japanese students's answer rate was lower than those who answered the South Korean
students and we learnt South Korean's opinion more clearly that South Korean students of 50% agreed with the
cosmetic surgery and their 50% felt insecurity in the safety of the cosmetic surgery. It has been understood that pros
and cons exist though it tends to be talked that the cosmetic surgery is active in South Korea in the mass media.

We were able to find a part of the difference of the opinion between the make-up and beauty in Japan-South Korea.
We want to discuss basic sense of values while individually digging it down in the future.
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Research of Japanese and Korean concept
of beauty in their makeup and appearance
From the questionnaire survey of the man
and woman student in Japan-South Korea

Hiroto Murasawa

Department of Clothing Sciences of Art,
Osaka Shoin Women's University
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There is few people who can make a natural smile in front of company or a camera, a lot of people cover their
mouth and control their smile. Many books say “To make a good smile, it is important to have high self-esteem
and improve themselves.” In dentistry, it is often said that white and regular teeth is necessary to make a good
expression (smile). In the previous studies, the smile was analyzed by static. But the smiling action was not static
but dynamic, it is necessary to analyze the smiling action by dynamic for evaluate a smile. The aim of this study is
to analyze the asymmetry of the smiling action by dynamic using the motion capture system. The smiling action of
7 female were taken by DV camera and analyzed by motion capture system. And the angle and speed of corners of
mouth, the length of both sides of upper and lower lips were analyzed by mean CV of Asymmetry Index (Al). As a
result, in all subjects except for one subject, mean CV of Al significantly decreased in at least one of four parameters
after smile training. In one subject, all mean CVs significantly decreased. On the whole, the CV of Al decreased in
all four parameters, especially the decrease was significant in the AI-UP. The asymmetry of the lip in the process
of smiling action could be dynamically analyzed using a motion capture system. The study results suggest that the
smile training could be an effective method to make symmetric smile.
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Analysis of the Dynamic Change of Smiling
Face before and after Smile Training using
Motion Capture System
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This experiment was performed on the effects of motion information on the recognition of facial expressions by
the use of band-pass filtered images. Two spatial frequency band levels (low and high), two facial expressions (happy
and sad), two modes of presentation (dynamic and static), and three morphing rates (10, 30 and 50%) were used, and
eight subjects took part in the experiment. A 2AFC task was employed to judge the facial expression. With respect
to happy faces of 10 to 30% morphing rates presented at the low spatial frequency band level, the percentage of
correct responses was higher in the dynamic mode of presentation than in the static mode. With respect to sad faces,
too, the performance was higher in the dynamic mode than in the case of static faces of 10 to 30% morphing rates
presented at the high spatial frequency band level. These results suggest that motion information plays an important
role in the recognition of facial expressions. And face motion has defferent influence on the recognition of two facial

expressions.

Key words: recognition of facial expression, motion information, band-pass filtered facial image
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The purpose of this paper is to evaluate the merits and the demerits of the makeup for camouflage, based on the
narratives of women with facial disfigurements. Furthermore, I attempt to examine how the support for those with

facial disfigurements should be developed.

The conclusions of my paper are as follow: the makeup for camouflage is not necessarily all-rounded. The merits
and the demerits of the camouflage makeup depend on the social context in which women with facial disfigurements
are actually situated and the human relations they have. In supporting to those with facial disfigurements, we should

consider the pluralistic meanings of the camouflage makeup.
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The ability to examine interior hair structure is very important in designing effective hair products. But, a non-
destructive method for continuous, full-color examination of the interior hair structure has been lacking.

This study proposes a new method that enables non-destructive and continuous measurement of the interior
hair structure with color information. In our method, Optical CT (OCT) is used for reconstruction of interior hair
structure. Our new theories enabled us to solve the crucial problem of OCT system related to a large observational
error caused by internal light scattering, and to make practical application possible.

A High-Resolution OCT system based on our method was implemented. This system displayed sufficient accuracy
when the phantom image was measured, and by observing human hair, clear and full-color cross-section images
were obtained without destruction of the sample. When the bleaching and dyeing processes were continuously
measured, changes in the interior hair with time could be observed. These results clearly indicate that our new
method provides a powerful tool in research and product development.
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Fig.1 Coordinate system for cross-section
and projection images.

Light source

Polarizers

Hair

CCD camera

Rotation
Flow cell

Fig.2 Schematic diagram of experimental ap-
paratus.

Table | Normalized average brightness of RGB images
with / without polarizers.
Each value was calculated from a projection image
of untreated black hair with/without polarizers.

Without polarizers With polarizers

R 954 92.1

Normalized
mean 929 90.0
B 823 77.0
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Table Il Comparison of the reconstruction performances.
Reconstruction FBP FBP FBP
method SVD FBP  4GSVD*1 +GSVD*2 +GSVD*3
NMSE [-] 0.119 0433 0.204 0.107 0.107
Fig.3 Mathematical phantom image simulating Calculation
hair cross-section image. time [sec.] >100,000 302 925 158 222

00
100km -y ®)

Fig.4 Cross-section images of brown hair observed by
an optical microscope (A) and reconstructed by our
proposed method (B).

0 10 20 30 40 50

—
100 pm

(A) (B) ©
Fig.5 Reconstructed full-color cross-section images of un-
treated (A) blonde, (B) black, and (C) white hair.
Each cross-section image was reconstructed from 200 pro-
jection images by our combination

60 (min.)

Fig.6 Changes in the reconstructed images of black hair through bleaching.

Each cross-section image was reconstructed from 200 projection images by our com-
bination method. Only images observed at 0, 10, 20, 30, 40, 50, 60 minutes after the
start of the hair bleaching were selectively shown.

0 5 10 15 20 25 30 (min.)

Fig.7 Changes in the reconstructed images of white hair and the distributions of colorant through dyeing.
Each cross-section image was reconstructed from 200 projection images by our combination method. The distributions of col-
orant were determined by extracting areas from the reconstructed images having similar hue to measured color of dye agent
in vitro. Only images observed at 0, 5, 10, 15, 20, 25, 30 minutes after the start of the dyeing were selectively shown.
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