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Oil-in-cubic phase (O/I;) emulsions encapsulating cosmetic UV abosorbing agents, 2-ethylhexyl 4-methoxycinnamate
(EHMC), 2-etylhexyl 2-cyano-3,3-diphenylacrylate (OCR) and 1-(4-tert-butylphenyl)-3-(4-methoxyphenyl)
-1,3-propanedione (TBMP), were prepared by vortex mixing accompanied with a heating-cooling process. A ternary
phase diagram in a water/C,,EO,/EHMC system at 25°C was constructed and a two-phase equilibrium of an oil phase
and an I, phase, which is necessary to prepare the O/I;-type emulsions, was comfirmed. Also melting of the I, phase
into fluid micellar solution phase was confirmed, allowing emulsification with a heating-cooling process. The O/I;-type
emulsions were formulated in the ternary system as well as a four-component system containing, in addition, a cosolvent
(isopropyl mylistate), which can reduce the composition of EHMC having a poisonous nature with keeping low surfactant
concentration. Formulation of the O/I;-type emulsions with other UV absorbing agents (OCR and TBMP) was also possible
by the same emulsification method. UV absorbability of the O/I,-type emulsions encapsulating UV absorbing agents was
confirmed by UV aborption spectra. We have also studied the formulation and UV absorbability of the S/I,-type dispersions

obtained by subtituting isopropyl mylistate with tripalmitin.
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Preparation of O/I,-Type Gel Emulsions
Encapsulating UV Absorbing Agents

Kenji Aramaki

Graduate School of Environment and
Information Sciences, Yokohama National
University
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Fig.1 Structure of O/l,—-type emulsions encapsulating UV
absorbing agent
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Fig. 2 Phase diagram in the water/C,,EQ,s/EHMC system at
25°C are shown. W, I;, Vi, H;, Ly, S and O indicate micellar,
discontinuous cubic, bicontinuous cubic, hexagonal,
lamellar, solid and oil phases, respectively.
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H29 HEAAERSE 331 5) 12X 0. HlZIFEHMC Tl
FRRAEAT20% & 7% > T\ b K /CEOQ,/EHMC RIZE W
TH EHMCIEED 20 L FTCO/L My v <y a i
BoNDH, Z OEIE TG AR EE A 32% & JEH I
B o FENEHRIREZ K Ro 72 % F TEHMCiR
% 20% L FICWRA 572012, SYAFUEEA Y 7O
)V (IPM) % cosolvent & L CTHLA L. EHMC & IPM OiRA
WEMHE 352 212 L7 Table 1(a) IZ7HAH DL & il
M ORGEHGZELIELEEDIIV Y 3 ALREH
RCThHb, TNy a VHBBIEORK, 25T T 24 W&
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D% U, PRV DESERILLTHL, T/, *
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To TN a MLBRFUIIMHOMEAZEL L TH K E
SBALET, 80% F CIIHRELRINY a vy afsh Il &
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Z TIXIPM/EHMC=9/1 ® & %12 8% ® F TG VEA] T 20%

85

75

65

55«

Temperature | ©C

45 -

35 A

25 T T T T T T T T T
0 0.1 0.2 0.3 0.4 0.5

Weight Fraction of EHMC

Fig. 3 Temperature-EHMC composition phase diagram in
the water/C,,EOQ,s/EHMC system at constant water-to-
surfactant weight ratio, 6/4, is shown. Phase notations are
same as in Fig. 2.

UWFOEAMC 2BA L7-0/L X V<N a v 2155
ZENTEI EHMCORDHIZOCRE VWL &
<V o3 LR % Table 1 (b) 1ORT, TN 3
AEBRAE 60 ~70% & %2 ). EHMCR & D KL o7z,
OCRIZ DWW T bpE S F e CRIA LRI 10% & S TH
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Vg A FREGTERIREE 16% T T & 72,
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Table 1 (a) Emulsification test results for O/1,-type emulsions with EHMC

Oil IPM+EHMC) (wt%)| 20 30 40 50 60 70 80 90
Surfactant (wt%) 32 28 24 2 16 12 8 4
0/10 s S S S S S S U

1/9 ST S S S S S S U

2/8 s S S S S S S U

3/7 s S S S S S S U

ewEnMe | Y6 s: s: S8 S S s U
(i) 5/5 s s s s S s U
6/4 S S S S S S S U

13 $$ 8 8 8 8 s S U

82 SR S T N T T O

9/1 SR T T Y T T O

10/0 S S S S S S S U

S: Successful emulsification, U: Unsuccessful emulsification
* 1 EHMC composition below Japan's cosmetic regulation (20wt%)

Table 1 (b) Emulsification test results for O/I,~type emulsions with OCR

0il (IPM+OCR) (wt%) 20 30 40 50 60 70 80 90
Surfactant (wt%) 32 28 24 20 16 12 8 4
0/10 S S S S S U U U
1/9 S S S S S U U U
2/8 S S S S S U U U
3/7 S S S S S U U U
IPM/OCR 4/6 S S S S S U U U
(Wiw) 5/5 s S S S S U U U
6/4 S S S S S U U U
713 s* s S S S U U U
8/2 SR N N S S U U
o/l N e

**: OCR composition below Japan's cosmetic regulation (10wt%)

Table 1 (c) Emulsification test results for O/l,~type emulsions with TBMP

Oil (IPM+TBMP) (wt%) 20 30 40 50 60 70 80 90
Surfactant (wt%) 32 28 24 20 16 12 8 4
IPM/TBMP 9/1 g g g g Ut Ut U™t
(wiw)

*#% . TBMP composition below Japan's cosmetic regulation (10wt%)

(a) (b) (c)

Fig. 4 Photomicrographs of S/l,-type dispersions in the water/C,,EOQ,s/ TP/EHMC system at water/
C,,E0,:=65/35 and at TP/EHMC=6/4 are presented. Oil (TP+EHMC) composition in the system is
(a) 30wt%, (b) 50wt% and (c) 60wt%. The bar indicates 20 um.
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WHETH DL Z LDV holzs
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Fig. 5 (a) (& 3 T O AR ILIH 2 N L 72 0/1 B
VNIV Ya  AZDVTORMEINARY M VTH D,
Blank & i L7z & OISR % & F %\ O/1 Bl v
IXNTya YDARZ MVTH Y, RIMRRIDUZIZEA L
U hodze THUTK L. SIMRIIG 2 N L 724~

TWIZDWTIZEHMC, OCR, TBMP & § ZhEh o’y
BT B SRR I O IE 3 B SRR & A5
52 EWhroTze T b h EHMC Tl UV-B ik (280
—320nm). OCRTIZUV-A (320-400nm) & UV-BH .
DD D725 T, TBMP TIEUV-A fHIIZ B W Tl
WA U720 Fig. 5 (b) @S/, By v~y a vic
DWW T DFBEDEIBIL AR IV TH Y., EHMCIZ &
LAV E R R L ze £ o Ty REFFETHR SN
O/L, MB LS/, WP N <)V g »idwy) 7z UV IRILGE
NEHTHIEDMHEID LN,

4.4 1

O AIF VI VY g v idBLZFBREI0EMITIV
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Zhhole KRBT/ By VLY g v
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Table 2 Formulation test results for S/1,-type dispersions with EHMC

Oil (TP+EHMC) (wt%) | 10 20 30 40 50 60 70
Surfactant (wt%) 315 28 245 21 175 14 105
3/7 S” S” S S U U U
4/6 s S s S U U U
5/5 s S S s S U U
TP/EHMC | ¢4 s s s s §T U u
(W/W) ® * * * *
7/3 S S S S U U U
8/2 s S s s U’ U U
9/1 s S s s s U’ 108
10/0 S S S S S U U
* EHMC composition below Japan's cosmetic regulation (20wt%)
2.0 1.0
(@) with EHMC (b)
27N with TBMP A
v : \ N with EHMC
g . §
S . < 05 |
= N with OCR ) <
Y N \
~ ~_ _\
S~ ~\ - Blank
- Blank .
0 290 310 330 350 370 390 Y20 290 310 330 330 370 3%

Wavelength / nm

Wavelength / nm

Fig. 5 UV absorption spectra for the O/l,-type emulsions (a) and the S/I,-type dispersions (b)

encapsulating UV absorbing agents are shown.
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Series of polyethyleneimine (PEI)—fatty acid complex has attempted to be prepared in isopropyl myristate (IPM) using
stearic acid, oleic acid and isostearic acid for their application as a dispersant for TiO,/IPM suspensions. While it was not
possible to fabricate PEI-stearic acid complex those were soluble in IPM, PEI complex with oleic acid and isostearic acid
has successfully dissolved in IPM when the content of fatty acids were larger than 40 mol% and 80 mol%, respectively,
based on the number of ethyleneimine monomer units. FT-IR analysis of PEI-OA and PEI-ISA dissolved in IPM showed that
the hydrogen bonded COOH groups originally found in the spectra of free fatty acid has disappeared and new peaks those
attributes to carboxylates has generated, which confirms the complex formation between carboxyl group of fatty acid and
amine group of PEL. PEI-OA and PEI-ISA, which fatty acid complex ratio was 80 mol% based on EI unit content, was used
for further investigation as a dispersant for TiO,/IPM suspensions. It was interestingly found that while PEI-ISA effectively
adsorbed on TiO, fine particles in IPM and reached to a saturated adsorption condition when the additive content was 2.4
mg/m’, the adsorbed content of PEI-OA has kept increasing as increasing their additive content under the tested condition
(~3.0 mg/m*) which suggests multi-layer adsorption. In spite of different adsorption structures, the sedimentation test of
TiO,/IPM diluted suspension showed that the addition of PEI-OA and PEI-ISA can improve their dispersion stability when
additive content was larger than 2.4 mg/m” while the suspension without and less complex addition formed sedimentation
rapidly due to aggregate formation. It was also found that the dispersion improvement by PEI-OA and PEI-ISA can achieved
under dense suspension; the suspension kept flowing for 15 vol% and 20 vol% suspension with 2.4 mg/m” addition of PEI-
ISA and PEI-OA, respectively, while non-treated TiO,/IPM suspension rapidly solidified at 15 vol%. It was revealed that
the dispersant design through the complex formation between PEI and fatty acid is applicable to IPM solvent system and the
destined complex efficiently improved the stability of TiO,/IPM suspensions.
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Table 1 Reagent contact for producing PEI-fatty acid
complex in IPM

Fatty acid ratio [mol%] 30 40 70 80 100
024 032 057 066 0.82
IPM [g] 463 454 430 421 405

Fatty acid [g]
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Tyrosinase is a rate-limiting enzyme in melanin biosynthesis. Thus, many inhibitors against tyrosinase have been
proposed to be skin-lightening agents. However, many of the existing inhibitors cannot be widely used in the cosmetic
industry owing to their high cytotoxicity and low activity. In this study, we isolated new naturally derived peptides from the
enzymatic hydrolysate of rice bran protein that exhibited inhibitory activity against tyrosinase. Furthermore, mutational and
structural analyses were tried for elucidating the structure-function relationship of these peptides.
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Searching for the naturally derived
peptides having a skin whitening effect
and elucidation of its action mechanism
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Morpho butterfly’s blue is known as a typical structural color, which attracts interest due to metallic luster from
a biological body. However, the blue by interference having high reflectance (>~60%) contradicts single color in too
wide angle. The key of this mystery is nanostructure having nano-disorder preventing the rainbow color. According to
this principle, we have developed a new type of color powder having luster without loud glitter by emulating the 3D
nanostructures. Also we have developed a quite simple process to fabricate the Morpho-powder and film based on a new

principle.
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Development of color powder having
luster without loud glitter that is based
on the mystery of Morpho butterfly
Akira Saito

Graduate School of Engineering, OSAKA
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Skin care products are now widely used not only by women but also by men of all ages. They require skin-care products
with versatile effects like moisturizing, anti-aging, and antimicrobial functions. Also, due to growing consumers’ demands
for safer chemical materials, skin care products made from natural and/or bio-based materials are preferred. Thus, novel
bio-based materials with moisturizing function and antimicrobial activity are necessary for the application to cosmetic
products. In this study, characteristics of glyceric acid, which is a phytochemical and can be mass produced from glycerol
by acetic acid bacterial fermentation, were investigated. It was observed that water-retention ability of glyceric acid sodium
salt in agar gels were comparable to that of glycerol, which is a practical skin hydration reagent. In addition, glyceric acid
sodium salt showed no effect on the recovery of sodium dodecyl sulfate-treated human skin cells by using three-dimensional
cultured human skin model. It was also found that glyceric acid as well as other short chain fatty acids like acetic, propionic,
and lactic acids inhibited growth of Propionibacterium acnes, which is one of normal skin bacteria and causes inflammatory
acne by their overgrowth, on agar medium. These results suggest that glyceric acid possesses a potential in use as a cosmetic

ingredient with moisturizing function and antimicrobial effect.
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Dodecane-in-water nanoemulsions were prepared by a conventional top-down process and a bottom-up MAGIQ in the
presence of four different types of nonionic surfactants. A good correlation was found between the final droplet size and
dynamic surface tension, suggesting that adsorption dynamics of surfactants to oil/water interfaces is critical in determining

droplet size in MAGIQ.
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Comparison of Top-down and Bottom-
up Process for Preparing Nanoemulsions
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Japan Agency for Marine-Earth Science
and Technology
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Isolation and determination of structure of acacetin-7-O--p-galactopyranoside, a natural flavonoid isolated from flower
heads of Chrysanthemum morifolium, has been reported in 1994. We achieved the total synthesis of compound acacetin-
7-0-B-p-galactopyranoside by employing a one-pot synthesis of the aglycon. The key reactions in this approach include
the modified Baker-Venkataraman reaction and regio- and stereoselective O-glycosylation. Furthermore, we synthesized
3-feruloyl-y-quinide and examined the glycosidation using 1-fluoro sugar.
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Acacetin-7- O-B-D-galactopyranoside
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I, RENL TSR IALAFO-Z7)ay FELTTH
tF U -T-B-D-HF 7 FET )Y FOBEEEITV. KIC,
INhE TR LOWMEB OB VI-7 2 b a A L-y-F
ZFOBREB LU, TOEFIMEEW ORFHLERZ 1T -
720

3. BRBESLVEE

3. 1. 7HEF>-T-B-D-HFZI NEZ/ I RDEK
77 a v ERsrid ek BRI Baker-Venkataraman #5fv JC
Y2 VTR 1 OB ETHER L 72,
W, WA Lo, 7Y ad vtk LTHY
1-7 NVt afEiZHF-Y) Vv 5 WIEDAST # Wil
WMLz 2BL0%D Y,

Tl % DIV A ABRMHIE 2 FCROBEL 2 BT L 2o f 5, %
20 T M) =4I Lk, S a v vtk e
LCB-F7 7 b T FEHW, HExFL o, L
A AWE L TCEZT7 v IbR T2 Hn728612, IR 78%.
a/B=3:97 THM & 3 2 LA AME D iz i,
TYFNVEEBREL, THEF L -T-B-D-FF 7 T
Y PR DOEREET L3810 2),

RSN/ O (LKD) L4 HE Lz bEwo
P EE3ICE DD, REH» S TRAREEOWMED 45
E DA TH O NI TE 72,

3.2. 370940 -y-F=ZRDEK
Hofmann 5D /% 2#5#12, BMEWBREZMZ RS,
AF—A1IDOFET. 372 a4 V-y-F = FE2HE LT,

HO OH OMe OMe
K,CO
acetone
OH O Cl %y
° OH O
=K 1
OAC_0OAC OAC_OAc Table 1 Fluorination of O-pentaacetylated- a-D-galactopyranoside
0 Fluorinating agent 0 .
AcO OAc — > AcO Entry  Fluorinating agent  Solvent Yield (%)? a/p®
Ohc OACF 70% HF-pyridine No solvent 82 96/4
*2 2 DAST CH,Cl, 87 67/33
2 [solated yield. ® Determined by 'H NMR analysis.
OMe OAC_0oAc
OMe
OAC_oac O
ACO&"' Lewis acid _ "°C A 0 O C |
> c
OAC™F Solvent
-20to-5°C
OH O
K3
Table 2 Glycosidation using lewis acid catalyst
Anomeric config. o Yield b
Entry of 1-F sugar Solvent Lewis acid % o/
1 o CH,Cl, BF; Et,0 68 12:88
2 a CH,Cl, SnCl, 64 16:84
3 B CH,Cl, ZnCl, 76 4:96
4 B CH,Cl, BF; Et,0 78 3:97
5 aand B (1:1) CH;CN ZnCl, 69 8:92

a Isolated yield after column chromatography. P Ratio was determined by 'H

NMR analysis.
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Table 3 Comparison between the spectral data of acacetin-7-0- 3-D-galactopyranoside
obtained from natural sources and synthetic acacetin-7-0- 3-D-galactopyranoside.

Parameter Natural product? Synthetic product

Mp (°C) 254 - 256 251 -254

[a]p” Nd +32.37 (¢1.0 CHCI3)

MS (m/z) 446 (M) 446.87 (M+H)"

IR (cm™) Nd 1595, 1645, 2930

Elemental analysis Nd Anal. Calcd for C22H22010: C,
59.19; H, 4.97. Found: C,
58.98; H, 4.78.

'"HNMR (DMSO) | § 8.04 (2H, d, J = 8.0 Hz, H-2", | § 8.04 (2H, d, J = 8.8 Hz, H-
6),7.14 (2H, d, J= 8.0 Hz, H- | 2°,6"),7.14 (2H, d,/=9.2 Hz,
3,5%,697 (1H, d, J = 2.0 Hz, | H-3", §°), 6.97 (1H, s, H-8),
H-8), 6.86 (1H, d,J=2.0 Hz, H- | 6.86 (1H, s, H-6), 6.49 (1H, s,
6), 6.44 (1H, s, H-3), 5.1 — 3.2 | H-3), 5.7 — 3.7 (m, galactosy),
(m, galactosy), 3.86 (3H, s, |3.41 (3H,s, OCHs, 4").
OCHs, 4").
13C NMR (DMSO) Nd d 22.51, 38.87, 40.13, 55.31,
113.38, 129.34, 161.58,
167.45, 171.53.

Nd = No data.

2,2 2-trichloroethyl

O _OH 0 chloroformate (1.1 eq.) 0 o
H p-TsOH (0.4 eq.) HO pyridine (3.7 eq.) CCI;COOH (3.2 eq.) o
HO % /i ; %
P Jo/&o HOoH

Ho),, acetone, MS 4A \}o CH,Ch, 16°C,2h P \/i H,0 (4.3 eq.)
80 °C, reflux CiC 14°C, 50 h CisC
1 20h 2 3 4
55% (3steps)

2,2 2-trichloroethyl
H3co:©/\j\ chloroformate (1.2 eq.) HsCO N-"on SOCL (10 eq.) HsCO NN
OH
0 0

1M NaOH aqg. (2.7 eq.) CliC~_© 90 °C, reflux ClsC O
Ho 0°C,0.5h lf 15h WC',/
5 6 7
58% 94%
o
© 0
0 Zn(7.2eq.)
pyridine (1.5 eq.) o\ o | CH3COOH (46 eq.) HO
4 + 7 CI3CJ O P OCH; o
(1.0eq) (1.0eq) CH,Cl,, 40 °C THF, 16 °C, 7 h F OCHs
17 h j\ on
o e,
8 3-feruloyl-y-quinide
53% 71%
Scheme 1
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¥ NOMEE (O) HEEaEUML, AV MOV BB E
DRFEVREREAZT LI EIZL T, C-7) ay K8
T B (AF—243),

OH

o) —~Q Q '
RO glycosyl donor n(RO)/T//A% OCH;, HRO)—< OCH; | o !
o Lewis acid O : _ |
R}g(;&ﬁ _ or R1-§f = HO 5
ROL  glycosidation R R ?‘f\/\”/o OH
O-glycosides C-glycosides ©
Scheme 2
AcO H2
AcO OCH AcO -0,
Azo(&% . Ho ° BF,-OEt, (10 eq.) ZC%H‘OC% .
a0 CH,Cly, MS 4A °
0°C—>19°C,60h
(1.0 eq.) (10 eq.) 90%
O-glycoside:C-glycoside = 5:4
JH1-H2 =3.6 Hz JH1—H2 =56Hz
JH1—H3 =24 Hz
R 4
BF, RO RO .
W ROONR ) L RO 0 - + RO Q2
RO RO
] /F RO <+ QCHs R OCH, R OCH;
HO. e} e
R = Ac, Bz FaB
Lewis acid
O-glycosides
RO BF; RO o RO o
A > RO RO
f’ RI%)O RO ~— ~ RO
_ = RO RO
BF3 OCH, BF3 OCHj o OH
O
OCHs OCHjs
C-glycosides
Scheme 3
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We show that hydroxyl steroidal matrices embedding properly designed aromatic molecules as acceptors and
transition-metal complexes as donors exhibit high RSA on exposure to weak incoherent light at room temperature and in
air. Accumulation by photosensitization of long-lived room-temperature triplet excitons in acceptors with a large triplet—
triplet absorption coefficient allows a nonlinear increase in absorbance also under low-power irradiation conditions. As
a consequence, continuous exposure to weak light significantly decreases the transmittance of thin films fabricated with
these compounds. These optical limiting properties may be used to protect eyes and light sensors from exposure to intense
radiation generated by incoherent sources and for other light-absorption applications that have not been realized with

conventional RSA materials.
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Large nonlinear absorption under weak
continuous incoherent light

Shuzo Hirata

Department of Organic and Polymeric
Materials, Tokyo Institute of Technology
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HEET ., FORMEE AT AR EIZHT L, b9 —H
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AR E N IR 21572, W1DGLEZTFAMEL
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13 M1 » 5 & B5EEOIEIRH RIS D EE 1A
(a) B 258E D 405 nm DIHTEREICBH S W A-BOTEEIREICE T 2WELT(L
(b) B4 258FE 0 405 nm DI HTEIRICHRE & h 2R DR E DIEEZE(L
(c) 405 nm OERBHHNFIE I N AZEEOEEOWSLEZEIEL (i) & V) ASBREZEAL (i)

K1 EMHOXBINIA -2 -DELD

1
B o DA G S % G g w
5 405 D1 Al 1.0 3.0 0.25 1.65 15 28
6 405 D1 A6 1.0 3.0 0.27 277 34 30
7 405 D1 A7 1.0 3.0 0.25 049 16 30
8 405 D1 A8 1.0 3.0 0.25 0.04 17 30
9 405 D4 Al 1.0 30 0.22 1.38 15 30
*1 : B-estradiol 10 D Dk
*2 : B-estradiol o> A D
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By utilizing the special characteristics of "non-surface active" polymers, a novel drag delivery system of polymer micelle
has been established. The critical micelle concentration (cmc) of "non-surface active" polymers increases with increasing
added salt concentration. Hence, this polymer micelle can be disintegrated by salt addition, which was applied to drug
release system with salt addition as a trigger. The system with UV irradiation as a trigger was also investigated.
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Control of unimer/micelle transition
of amphiphilic diblock copolymer by
external stimuli and its application to
drag delivery systems

Hideki Matsuoka

Department of Polymer Chemistry, Kyoto
University
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The alkyl keto-diketones having five-membered rings undergo photoinduced tautomerization to the enol in acetonitrile.
The alkyl enol-diketones, thus formed, undergo thermal tautomerization to the original keto forms in a few days. The alkyl
enols show fast internal conversion from the excited singlet state to the ground state without yielding the corresponding

isomeric forms (rotamer).
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Scheme 1 Keto-enol tautomerization of DBM and isomerization processes of enol DBM.

Steady state and laser photolysis studies
of keto-enol tautomerizations in 2-alkyl-
1,3-diketones having five-membered
rings in acetonitrile: Temporal UV-A
sunscreen

Minoru Yamaji

Division of Molecular Science, Graduate
School of Science and Engineering,
Gunma University

X=0,Y=0,R=H (FF)

O O
X Y. R =Me (MeFF)
N/ R N/ R = n-CsH; (PrFF)
X=0,Y=S,R=H (FT)
R =Me (MeFT)
R =n-C3H; (PrFT)
X=8,Y=§, R=H (TT)
R =Me (MeTT)
R =n-CzH; (PrTT)
Chart 1 Molecular structures and abbreviations of the

compounds used in this study.
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Fig.1 Absorption spectra (solid) in ACN at 295K and
fluorescence (blue broken) and phosphorescence (red)
spectra in EtOH at 77K. The alkyl-free diketones were
excited at 370nm while the alkyl diketones were at 300
nm.
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Table 1 Absorption properties, excited state energies, triplet properties and lifetimes of the
rotamers for the 1,3-diketones used in the present work.

Amax */ nm Es® Er € d T-T o
Compound  (¢g/ dm:mol'l / kce_lll / kcz—lll /TT“S ?r;i; jrﬁs
cm™) mol mol

FF 360 (31800) 72.4 57.2 - - 280

FT 360 (24700) 70.5 56.6 - - 230

TT 370 (23100) 70.0 68.5 - - 320
MeFF 270 (30700) ~T75 63.9 2.3 430 -
MeFT 270 (22800) ~75 63.8 1.5 350 -
MeTT 260 (22200) ~75 63.8 0.36 350 -
PrFF 270 (29100) ~75 64.0 3.0 430 -
PrFT 270 (23200) ~75 63.6 1.7 350 -
PrTT 260 (20800) ~75 63.6 0.40 350 -

a) The maximum wavelength of the absorption in ACN.

b) Values for FF, FT and TT were averaged energies determined from the 0-0 origins of
the absorption spectra in ACN at 295 K and of the corresponding fluorescence spectra
in EtOH at 77 K while that for the others were determined from the onsets of the
absorption spectra.

c) Determined from the 0-0 origin of the phosphorescence spectrum in EtOH at 77 K.
d) The triplet lifetime in ACN at 295 K.

e) The maximum wavelength of the triplet-triplet absorption in ACN at 295 K.

f) The recovery lifetime of the rotamer in ACN at 295 K.

Absorbance
(\®)
(e}

300 400
Wavelength / nm

Fig. 2 Absorption spectral changes obtained upon 254nm
photolysis of PrFF (a), PrFT (b) and PrTT (c) in Ar-purged
ACN at 295K. The irradiation times are noted in the figure.
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Fig. 3 Absorption spectral changes upon 254 nm photolysis of MeFF in Ar-purged ACN (a)
and aerated ACN (b), of MeFT in Ar-purged ACN (c) and aerated ACN (d), and of MeTT

in Ar-purged ACN (e) and aerated ACN (f).
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Scheme 2 Keto-enol tautomerizations of the alkyl diketones studied in the present work.

MeFF
0.05
0 1 1
MeFT
< 0.1
<
0 L L
MeTT
0.1
0

400 500 600 700
Wavelength / nm

PrFF

PrTT

400 500 600 700
Wavelength / nm

Fig. 4 Transient absorption spectra at 100 ns obtained upon 266 nm laser photolysis of the alkyl diketones

in Ar-purged ACN at 295 K.
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Fig. 5 Transient absorption spectra obtained upon 355 nm
laser pulsing in FF (a), FT (b) and TT (c) in Ar-purged
ACN at 295 K. Insets; time profiles at 380 nm.
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Table 2 Differences in A{H between the keto and enol forms and between

the enol and rotamer forms.

ArH (enol) - AtH (keto)

ArH (rot) - AtH (enol)

Compound / kcal mol! / kcal mol™!
FF 4.0
FT 3.7 (0.5)°
TT 0.4
MeFF 14.6 4.2
MeFT 18.8°% (16.9)° -0.5% (0.7)°
MeTT 16.2 1.1
PrFF 17.7 -1.3
PrFT 7.7%(9.6)° 14.2% (9.5)°
PrTT 16.3 0.7
a) For enol Type F. b) For enol Type T.
A lenol”
~ 77 ~ 86 4
Q *
g Tketo
— —_—
S ~75
4
~
>
5 2
Q
Ifl rotamer
D) 16 ~ 21
>
5
T | keto vy
A 0

Reaction Coordinate

Scheme 3 A schematic energy diagram for the tautomerization of the alkyl
diketones and the photophysical pathway of the enol forms. The S, energy
of the enol form was evaluated from the onsets of the absorption spectra to

be ca. 68 kcal mol™.
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Essential fatty acids (EFA) and their downstream long-chain polyunsaturated fatty acid (PUFA) are localized to cell
membranes as phospholipid esters and play critical roles in regulating membrane structure, dynamics, and permeability. It
is reported that EFA deficiency state causes the disruption of the skin barrier. Therefore, changes of fatty acids during EFA
deficiency might participate in pathologic changes in the skin. In EFA deficiency animals, 5,8,11-eicosatrienoic acid (Mead
acid, C20:3n-9) is endogenously synthesized from oleic acid, and is detected in the plasma and tissues. Mead acid is thought
to be used in biological membranes as a substitute for other PUFAs. In this study, we investigated the change of Mead acid
in inflammation and the influence of the decrease of Mead acid on the skin barrier function during EFAD state.

To study change of fatty acid metabolism in the skin by inflammation, we investigated the change of Mead acid in human
keratinocyte HaCaT cells of EFAD state. The mRNA of inflammatory cytokine, such as IL-1f and IL-6 were significantly
increased by the stimulation of TNF-a.. The mRNA of filaggrin and involucrin, which proteins correlate with barrier
function, were decreased by TNF-a., suggesting that the barrier function was disrupted in HaCaT cells by inflammatory. The
Mead acid composition in the cells with treatment of TNF-o was reduced 33% of the level in control cells, but other fatty
acid compositions did not changed significantly. These results suggesteed that Mead acid synthesis was suppressed in EFAD
keratinocytes by inflammation.

Next, we examined the influence of the inhibition of Mead acid synthesis on barrier function in human keratinocyte
HaCaT cells. The level of Mead acid was significantly decreased by the addition of 50 pM A6 desaturase inhibitor sc26196.
The mRNA level of filaggrin and involucrin was significantly decreased by the addition of sc26196. Moreover, we
investigated the influence of Mead acid reduction on inflammatory response and ER stress. Although the IL-1f and IL-6
mRNA were unchanged by treatment of sc26196, the mRNA levels of ER stress marker genes, such as CHOP and GRP78
were significantly increased. These results suggested the possibility that inhibition of Mead acid synthesis induced the skin

barrier dysfunction via up-regulation of ER stress.
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R ER VD, 7 a— U ENREOWIRHE A 5
NABYGER R > THOEIREZEZ1T-> T 5 BH
Tld, WHEHRBRZIENE UL Z DD D, IAE. Hifh
BB LREAREINLCBY ., Fmms 3Ry
WIFEDIE T S AHNL Z L0, SHEEARIIME)
JENRIITR R Z O 72 &8N 2 W50 % KR
BT BIRERC Y 87 HIidN ) 7 HERE I B 2 e & O
ZLTWA I EDRMONTWDEA, REIZBT 5 IEERD
AR 213075 < - LHERIIB R 2RO
BB B NRIERAEICE T 2 MR v, & 2 TR
JECIXLZEIR IR K ZIRRE DB 2/l % v €. IR
R ZIRFIZPEE SN D I — FEEORAC X B SAEVER T
ZAbR. I — FEROEAERGNC X 2 /N0 7 HRE o B
ERNRDHZET, I FBOKFIIBIT 5 EMWERICD
WTRRET L 72,

9. LAERHBRZED I — FEBOEAIHTNIC X
T EON) TN T CTHDL T 15 7) v 4 VRNV
7)Y OBBTHEBWD L. N THEEO IR A5 &k
ZENTWAI D /RIE X N7z, in vitro DFEERIZB W
Ty FIERLR/NEA P L AZE 5 TT74 5270 VR4
RN OB T HZ EPIEINTWE T L
25 B RIER TR AR A b L AR TN OB E AN
7ol A, LHARNBRZRD I — FEROEABHNIC X -
CCHOP % GRP78 72 L O /hjafk A b L AT D@5 F5
BLOBMASR &N Tzo AR R Z R f SRR o B2
B ED AR SN DA, BB ORI A SN L EREDRK
EIRBBEZETIICHOP D ¥ v S 7 BB BIMLTB Y,
IR NV AD EADEEREEO T ZFFE L TW AT
BETEAURIE ST B W, ARFZEIC BT, HaCaT il
B 53— FEROELEIHIC X Y CHOP X GRP78 D
ETFRBBEML 722 L5, MRAA DL ADFLESR
N THEBERESFEINTREEND L5 SHRIOE
FIZ DWW TIEREHNIRET T 2 L ED D 5o

F7-, HRAWFURIICY 207 7 — VO Raw Hl N &2 B
W, MEREEH DS 5 EPA (T4 a4 RY & T V) 12
HARTHEWRSS S, I — FBAIYLENEN 2 A5 2 IR0
BThHbHIEERLTVDS (K%K S0, LARIEEK
ZHED I — FEBEOREAIENC X 5T, YA M h 4 v
THHIL-6RIL-IBHAEICHIML T2 ehn b, &
JANRIER R Z WD I — PRI JAE OB A) LRI /g
AL, BN 7TREEHERZ > TO LW REERE 2 5
N5,

VIENRIEE R ZE D I — FEEIZ) YIREDOHCTHRA T 7
FINA Y b=V (PDIZEL AT 5 EBWESINT

DIREIFERRZEHC BT B EREERIED A H = X LDRER

Who AR VIRENCIE, SRRIIRIEEE A S £ AliAS S A
itk  CTH2 IR G L TB Y. £ L 05 THITE
AT 5, Plidsn-1 A7 7 Y, sn2fil27 5%

FUYBOSTHBZOREE ED TS, PLIZBIT 5 IE
iR DD FERIIAW TH 555, LIEIRIIMB R Z 2
PITI—F@gAH¥mMLz0, WAL 7 % FUBo
DO YICH L ASICZHEA ZH:2 I — FEANERAYIC
PIIC D AT h7-Z L 3% 2 5N b, LPIAT]I O#fs T
FEHIHE TIZ, PITORA I — FEEAIRA L. 55l A
BN DA S N7z SILPIATL v 777 F< 7 A
TWEPIDOT T IVIEEMN 1 A4 7% LysoPI 25319 5 2 &A%
WESNTVBEDY, LysoPLIdf b L7225 v b BRI -
BEAfIC BT MR & TR L S/ 5 2 LAt S
TWw2 'Y, L72Ad%> T, AR TAH SN/ LPIATI %8
PO 3307 2 M B 5l o ST HE (X, LysoPI o 84 73 B
HLTWAWREESEZ 5N %,

—Ji, PIHkDEH v F Aoy T —ThbA /)Y
F—v1, 4, 5-=Y Y (IP3) . Y7 Y )ku—)
(DAG) OMEAIZIE, FAFY/3=EC (PLC) &\ ) EEHR
M5 LTHY., PLCIZIZ 6D 7 4 V¥ A LDHFAE
T 5, PLCOTA VHAL 209 H, PLCSI RIE~Y Y XA T
. BEOEER LR FERASNTZD 7, PLCYL O %
BHHENC X DA VARV ) Y OFBIIH SN0 $ 5%
Y PIORBEFEICL o CTHREBEBICRESAONS
e SN TW D, WHRIIEEK ZIET b KMo
BRI E BREHEENALNDD, ZORIEA K = X L%
AHTH 5o WHENRIIEERZ TIIARREBWICHEELRT 5
FRUVBEBEHEOPIOR DL IZ, I — FEZ2EOPIsE
T2 2 LA RHIRIIEER ZREDRIEREDERNTH 5 =
L EZS5NS, 4., LPIATI O3B 2+ 2L T
PIIZBIT A I — FBBOWBPIZA SN, RIETEY A b
WAV EDX ML ARTIIHT 2 BT A SN d o 72,
ARFZEICBVTPIICEIT 5 I — FEROBRK 28253
OBEREWONIITAILIITELRDP 2D 51D WHE
PRIFER R ZHED I — FIROEAL L B F O R L OB#EIZD
WCHFFE 2 D B 2 & Ty KIS B 2 IREE O 72 2 4%
e R L 72w e E 2 Tna,
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Licorice (Glycyrrhiza spp.) is the most important ingredient for the Japanese Kampo medicine and the traditional
Chinese medicine, and has been reported to show various pharmaceutical functions. Liquiritin (LQ) and its aglycon
liquiritigenin (LQG) are major licorice flavonoids classified as a phloroglucinol. Our screening of components of licorice
extract revealed that LQ and LQG activate melanin synthesis in melanoma cells. In this study, we elucidated the molecular
mechanism of melanin synthesis activated by LQ and LQG. In addition, we investigated the intracellular accumulation
and target protein of LQ and LQG using anti-LQ/LQG monoclonal antibody (anti-LQ/LQG mAb). LQ and LQG activated
melanin synthesis in mouse (B16-F1 and B16-4A5) and human (HMV-II) melanoma cell lines. LQ and LQG enhanced the
expression of tyrosinase (Tyr), TRP-1, and TRP-2. Molecular analysis suggests that LQ and LQG activate the p38 and PKA
signaling pathways leading to the MITF expression. Enzyme-linked immunosorbent assay (ELISA) using anti-LQ/LQG
mADb indicated that LQ and LQG cannot be detected in cellular lysate, and Western blotting using anti-LQ/LQG mAb as the
primary antibody demonstrated that LQ binds to an approximately 35-38 kDa protein. These results suggest that LQ and
LQG enhance melanin synthesis via the activation of p38 and PKA signaling pathways by binding to an approximately 35-

38 kDa protein.

1. #

AFTZAIATHA PR EREN, BRI EER
FIEOREA O G & RET HEE 2RO L L BT, AT
VBB OBAPHEZRHAROFERICR S Z LA s
T3, X523 AT /%4 MO RXT IV — 24
WKBWCL-FuyrzHEWHE LTAESRINTSED,
—HOHER IS 1E, Fa ¥+ —+¥ (Tyr). Tyrosinase-
related Protein-1 (TRP-1) B £ (" TRP-212 X ) 3 &
ERTwasY, 2205 252 VAIKK T OB,
Microphthalmia-associated Transcription Factor (MITF)
AT HE—F — KO M-box IZFEHT A 2 & THE SN,
MITF OiEALIZ B ¥ 7 F VRERIC X Dl S hC
Wp M CTNFETAT = Y EREWHT 2 KRMEEw O
B L 2O EHEF I T 2B T BL Vs, A
T VM EFET B RRMEEWITET 285134 7% <
AT VAR ERET S E THRIBENARHE T, AK
WL ENPFE SN2 e, SNOLDOWENE TN T
W,

HEIT L O 7 HICEA SN 5 EE 7 A3 T,
PORIE, PLT7 LVF —, PUEE % &%  OFERAH ST
w2 Y FHE, BRIERRE SICHEE L Vv S h

il

Analysis of the mechanism of action
of constituents from licorice root using
monoclonal antibody against natural
compounds

Takuhiro Uto

Department of Pharmacognosy, Faculty
of Pharmaceutical Sciences, Nagasaki
International University

A, EEAEMICOAHIN TS, E5ITRAIEE. HE
IXFARHET IR A4 FHPRA SN T LS. FE
Al JeTH 2 EH% SR, HEOFOEFNE~D
DA T - TB Y., HEI S AR5 OREEEMHT 1%
FPICHT AR T A0SR 5T w5,

Tald, N FTIH30FBEOMWEERERW T 5
HRE 70 —F Viifk (mAb) OFERICKIILTH Y.
ENHEHWET v A RO IR T TX
72700 BB, TROMERMEAWE RN mAb 2 Y —
NVELT, BEEELISAR Fy b7 ay M X BAEHE
EREORSE. Yt X BRI OISR R
WENAIHEH, EAMEGDAREZT 74 =54 —5 5 LT
FL. FERGRETF R % H 72 A SRR 55 O M TR R
B2 Eols & B LT &2 MY, 22 TARZRIE.
HELF A5 T 2R mAb Z/ER L, fMilaNT
DEEF R TRENZRA L, HEZ X 20 X5 = v Al
LI AN R A | BT R e i Bl = 9 Pl B A

HER D OITIEENNATERAATTDONTETE)., &
500 DK NFE TIZFE SN TV D, EEAFEN
WE ) F NI F 2 (GC) TH DI ENFSLNRTVDEI,
T7IRIA FHHETZIEKIAF) 2IZLDET5GCL
FLDIEG b « PURIE, PLAS A BURTER 72 &4 % e bfE % 47
DI EIHEENTVS Y, LaLads, HEIF
KD AT = BAEANDEEIZET 2MEIXITEA LRV,
AWZEDOWIFERBRE LT, HEZF ZRGD X 7 = VG
W52 BHBREA ) -y 7 L2 A, RFENRHE
T75RIAFTHHV24)F> (LQ) &7 7Y ay
THHI)ZAVF4= (LQG) (X1) 25 Bl6 AT/ —
~HIEICBVWT A 7 = Y ERFEEIGEE RO L2 AL
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1 LQ 3LV LQG DILFBE

oo ZZTARIIZEIR, ZLDICLQBLIUTLQGD AT =~

BTG AER, S5 2HET 25T

RV T FIMREGT~OREBEZRIT L, SHICLABLY
LQGIZH 9 %5 mAb (JiLQ/LQG-mAb) k4 5 Z & T,
LQ B L 'LQG DML NZE B & 53 FHE W OIFHT 247 - 72,

2. £ B&

2. 1. #HpEE

B16-F1 3 X 0"HMV-I1IZ ECACC, B16-4A5 |3 RIKEN
Cell Bank & ) A F L 7z, B16-F1 B X U8 B16-4A5 (&
10% FBS & 4 DMEM ¥ #i, HMV-11iZ 10% FBS & A
RPMI1640 573 TH; 3 L 72,

2.2, XSZVESEEAFE

HINE % 24-well plate 12 1x10"cells/well THFE L. 1 H
Bk, LQO LLRLQGEZRM L7z, 3 HE %, Mili%
120 uL @ IN NaOH T L. 415 nm OWLEE ~ {1 7
07l =) —=F—TllEL, x5 = ViEER%E L

2. 3. HHRRIETEMHIRERIE

i EAE#1E 3- (4, 5-Dimethylthiazol-2-y1)-2, 5-diphenyl
-tetrazolium Bromide (MTT) #:% 7z, B16-F1 #ifuz
96well plate {2 0.2x10"cells/well T—Mi¥r 2 L, LQH L
AIXLQGEHEMLIz 3 HHIF 2%, MTT (5 mg/mL) %
10 UL 28 72 VISHRIL. SHICA BT E L, TRk
L7z MTT-formazan % 100 uL ® 0.04N HCl-Isopropanol {2
THMRL, ~f7a7L—M)—F =Tk (595 nm) % Ml
EL7

2. 4. Western Blotting

B16-F1 i iz (3x10°cells) % 6cm 7 4 v ¥ = IZ 4k HE
L—rrzE L, LQd L IXLQG THLE L 72, RrEt4,
RIPA buffer THIN M. Protein Assay Dye Reagent
Concentrate (Bio-Rad)ZCT% /37 &% E&E L7, SDS-
PAGE ¥ Laemmlii#E % v, HEwmov V54 k—hr7 v
737 % Polyacrylamide GeliZT4#iL. PVDF * 75~
RS L7z 70y % v 7, KM KPURTRT4TCTTF—
WRALFR L, HRP# A RPUAET 1R SO S 72, fHl
I3 ECL Prime (GE Healthcare) % H\TLAS-1000 (GE

Healthcare) 12T o 726

2. 5. LQ/LQG-mAb DEH

LQ-MeOH#E#1Z. NalO,-H,O® W Z M F L. AT
30 73 YR L 720 & O RUBHEIZ 50 mM Carbonate Buffer
(pH 9.6) Tiaf# L 72 Keyhole Limpet Hemocyanin (KLH)
ZIW T L. BILTORMEIIE L 720 RIS % KUK
WZxt LCEMN L. diifiiizifte. LQ-KLH2 > ¥ 257 — b
A7z F 2O F P TLQ-Human Serum Albumin
(HSA) aryar—bbER L, ThoofEgEak
O LQ DiEEEE MALDI-TOF MS THEEE, <~ 7 A
TIERRAE L. PUARMIIAS LA L 72 W5 T~ 7 A o BLlisiie %
HEEL 720 0Nl e 3 = o — <l oMo
i, HAT®RL 7 ¥ a Y& DA 7Y F—~< %k
L mAb DFER 2175 72,

2. 6. HAEKELISADREL

50mM Carbonate Buffer T#f# L 72 LQ-HSA % 96-well
plate {Z 100uL 32 477 L. HE % B AHAL L 720 0.05%
Tween-PBS (T-PBS) T#E##. 300uL @ 5% Skim Milk-
PBS) #hnz. 1K 72 v ¥ ¥ 7 L7, T-PBS Tk,
LQHLLIEFENVTI S =1 250uL 22, S 5IZHPLQ/
LQG-mAb & & 50Ul & 4% L 720 1 WE [ 35 A BG4+
T-PBS T#E# L. 100 uL ® Horseradish Peroxidase (HRP)
-labeled Anti-mouse IgG (Fc specific) Solution % Il %
SHIWIHEMA v F 2= L7z, PEEHE, 100ul o 2,
2-Azino-di (3-ethylbenzthiazoline) Sulfonic Acid (ABTS)
EIMA T3 Lz05, 405nm 284 5 OB % i
EL720

2. 7. RERKHOEL

LQB L ZDHFILAEWITH T 5 RE e %2 <%
DI, HHALEWE NV TEAMELISA 2475 720 %
FALEYW DAEFIBTEZ. ¥ ¥ 7 IVIEEIE T TOWGE %
100% & L WO EE A 50% B S 2 R (IC5,) THI L 72,

2.8. LQBKLULQGOMRAEEEAE

B16-F1 #fg (1x10%ells) #10cm 7L — MZIBME L, —
Mok L, RIFMICLQ D L I LQG TR L 72, Hifa
X (X PBS THIME % + 4 ¥ L. Proteinase Inhibitors
Cocktail # s PBS TR L 720 M 3 M Ak Witk cHliL % by
Wete, & 37 maEm L. JLLQ/LQG-mAD & H V723
AMELISAIZTLRB L LQGOMBENE R =2 e L 720

3. & X

3. 1. LQELVLQAGOXZ=AmMFHEEE
XY ARAT 7 —<MIEBI6-FLAMIEC B 51Q %
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7ZIELQGD A 7 = YR DK R & B 2A 2R F,
o-Melanocyte-Stimulating Hormone (0-MSH) &R 5
4 7aryiru— e LTHWAE, a¥ ba— CGRALE)
B LTLQEFAIELQGTUHE L -/l TIEA T = U &
BAFHEESINTEY, ZOREIZLQ LV LQG IR A -
720 F2MBOK R BI6-4AS Mifu e b x5 — <
e HMV-ILIZ B\ T b iR 2 1172 (data not shown)o &5
12, LQB L ULQGoOMHEEIFRO SN e h o/ &
5 (M2B). LQBLULQGIE # 5 = v &lietkrt 2 A5
5T ENRIBEINT,

3. 2. LQFEAIEFELAQGOTYr. TRP-1 KU TRP-2

DEAVINVERIBANDEE

in vitroF- 1 ¥ F — EIEEENT OF R, LQB L 'LQG 1L,
HEHEMIIF Oy F—EHEEEFHEL 2h o7 (K3A). £
2Ty AT yENICHS T ABERORB 2T L2 &
ZA, LQB L ULQGIZ 12 Tyr, TRP-1, TRP-2 ® %
HAFELZ (M3B). ZOMELD, LQBLTLQGD
AT = AR X, Tyr. TRP-1. TRP-2® % ¥ %

7 BFEB EFISREN T 5 2 AR Iz,

3. 3. LQF/AIELQGNEHEERFHE KLU T HIVEE

EFADEE

MITFid i L E b &P~ BAT L, Tyr. TRP-1,
TRP-2 @D 70O E— % — DO M-Box IZHEE&T 5 2
LI X ) EEEEME % ) 'Y CREB & MITF # {4 D s 5.
A 23, Akt, ERK,L p38 I2 X DI ST wa Yy 72,
p38 L ERK IZE#HMICMITF 23845 2 L G s h
Twa 9, 220, LQBIUVLQGH N SETHTH X
O 7 FMEENT~OEEZ Rz, LQ 21X LQGIE
MITF % ¥ 8 7 B3 e FE L7 (K 4A), S 5ICX4BIC
AT LA, LQEIZLQGALEI# 547 X W CREB, ERK,
p38 D) YLATHEE S ., R E & b2 VR kDt
ME L7 —7. PIBK-Akt# %13, o~MSH O Hl #4112 X
DRGSR S = VA ZFET L2 EDBHLN
TWAAY, LQBLULQGIZ X % Akt Y ML DBk
135 o7z,

EHICLQABLULQGO AT =V HRADEKE T 7 F v

K2 B16-F1#if3iCH13 LQ BLUVLQG DASZ Ak EEEE (A)., MBEETFEADEE(B)

*p < 0.01 vs control

3 LQ &LV LQG D invitro FALF—EiEME (A). Ty, TRP-1, TRP-2 #IRADFE (B)
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532 DM Y5 25 72012, PI3K FLEH (LY294002)
p38 P4 (SB203580) . MEK FH4:#I (U0126). PKA B
# (H-89) 12X 5LQ X 1IFLQGHHEM X 7 = ¥ HIf~Y
ROWBERMN L. W5ITRT XS, LQE721XLQG
FHEPE A 5 = UKL, SB203580 & H-89 THIH X 7z
ZENS, LQBLIULQGO A 5 = Y AIZIEp38 B XY
PKAMEEG LTWAZ EATRIBE NI,

3. 4. LQ/LQG-mAb D{EH
So25LQBLUPLQGOIEMEF T2 N E LT
PILQ/LQG-mAb DR % 1T o 720 4 HIZ 4 1E, LQE N
F7r U ELKLHZ v ) 78 U8y B E L2zl (LQ-
KIHa»Yar—1) oz -7, LQ-KLH2 v ¥
27— bOFBEIE, LQDOREIEE NalO, THERL. BIRL
THEOT VT FZKLHOY ¥ UL 7V ) 44
TTOMAICEY Ty TR=AWET S Z & TIERL 72,
LQKLHI Y2/ — baERE LTI XITHREL,

A

NATY) F=<%B LmAb L7z, KL 72mAb

DTAVIALTDILE Y T ERIToIMER, 7275 R

1Z1gG2a TESEA kDO MADTH A Z & 2GR L 720 RIZ

PLLQ/LQG-mADb % W THiA B ELISA OFf L % 1T - 726
7L — MIEME L2 LQ-HSA &0 LQ & DBiAIC &

57 v A ReBE Lk, 039 ~25ug/mL (093 ~

59.75uM) D FEHEPH N TIOLEE & ORI BT 720 AR B4R

735 5 172 (data not shown) '%

3. 5. MLQ/LQG-MmAb DR ERIGHRES S UHE
=R
PLLQ/LQG-mAb DHF B2 TR 2 7212, M 2 H

L&Y B L O RIRALE IR § 2 & ONE % A

FIELISAICE DMEL, IC,, 2 H M L7ze ZOMEE, &

mAb &, LQG (ICs, = 33.09uM). Hesperetin (IC;, =

17.83 uM). Naringenin (IC;, = 7941uM) (2% L T&#

ISR L72b DD, ZDMho> Flavone 335 & OV 3

B

K4 LQHIUVLQGAHOMITFEI (A). CREB. Akt. ERK. p38 > Bt (B) ~DEE

5 LQHLVLQAGFEMEA T ERNDEBEERIDOE
LY294002 (LY):10uM. SB203580 (SB):10uM. U0126 (U): 5uM. H-89 (H): 2.5uM
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L& L CIEIRESZ RS o7z (R, 2hb
DFEE LV, C-7 D hydroxyl#k & C-2 — C-3 [l B &
DA mMAD DFEFKICHE R ZH 2 K72 LT 5D T EATRIE
EN7zo AmAbIZLQG b RAIFICHE#ET A2 L9 6. LQG
ZHWTHAMWELISA 2475722 25, 156 ~ 50 ug/mL
(6.09 ~ 19512 uM) O EEHIPH N TGRS & D IS B2
BRSSO N2, o TAmMADIZLQ & LQGIZIEH
WCHREAS VY mAbTH V. LQB L U'LQG O TEH
FRFTICA 72 — VA2 0 9 BT REMEASRIE S 7z 1,

3.6. LAHE KLU LQGOMRERNETR

LQ 721X LQGALHE L 72 Bl16-F1 e h 8% L 72k v
T4 = bPPRDOLQBIUVLQGOEREZ. PLLQ/LQG-
mAb Z W72 A T ELISA Tl E L 7zo 60 43 LA TR

BICLQ F2IZLQGALE L /e ook s 14 &
— FICIRLQ T AIFLQGIRIFEA LB I N 5 72
(data not shown) o

3. 7. LQOFEE RN EDEEH

LQB I ULQGOEWN I FREZHME LT, MLQ/
LQG-mAb % —kPufk & L 72 Western Blotting % 17 - 72,
PILQ/LQG-mAbIXLQG £ Y b LQIKT 2 e AR v
ZENS, LQUHEMIBHEKD IV T A & — b OFEN & 17T
2572 ME6IRT LT, Iy PE—VBIUPLQMLAH
KDOENT A = MIBWTIFERP 2NV RN DHh
B &N 525, LQMLFLS 312 B W T 35-38kDaff i LQ
WGy R BEONY R ()R Sz,

F1  #1LQA/LAG-mAb D3TE Rt

X6 # LQ/LQG-mAb %\ 7= Western Blotting
LB LQEE 2 IXNVEDZRE
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4. & &

AifFEE, REMLZHET SR/ A FTHLHLQEZFD
T7)aAryOLQGOFED AT = VA RFEERIIED LT
@ {5720 MELQ B L O'LQG D EW G S % iy
B4 o TWAD, AT UERICHET G IEET
Hbo LQBLULQGIE. ¥ A X T/ —<HllE (BI6-FI.
B16-4A5) BX Ok + A 5/ —< il (HMV-II) 2B\ T
AT AR EMRAEL, ZTOMEIZLQ X Y LQG A D -
720 700 LQBIULQGIZF u ¥ —EBRERIEMEICERE
R B ¢ 3, Tyr. TRP-1. TRP-2 DB % EH 5 2
ETATZ VA EREL TWD I EXWHSDII%R - 72
B OGN T - ¥ 7 F VARETR O RN R £ H 5 H# 12
AR EFTEOL L, LQELQGIEp38 L 'PKA
WAL 25 &2 L. CREBOY Y BLFHEZ ¥ 5%
By LIZEENICMITFORB 2583 52 L T, Tyr.
TRP-1. TRP2DFHExEHOTA T = K& M L T
WA I EARBEN(KT),

EHICHA T, LQB L LQGOMBA THZE) - 54,
RS oORE HEEE LT, R mAb O/ER %175
770 AWFZECIX, LQKLHI Y V27— FafRERL L
TYTRACRIET LI ETNHATY F=<ZB. L. T
LQ/LQG-mAb OEERUZ T L7z AmAbiE. LQ & LQG
{2 2 T Hesperetin & Naringenin {25 L T 38 7% KO (3R
IA Z DD Flavone 8 & O & FEML & W23 L Tl
RIS RSBV b, LQB L UPLQGOEHET
ANTICHE R Y —ViZz D) 9 2 REMEAVRIZ S 7z, $T
LQ/LQG-mAb Z# H\W 728 AWM ELISA # JHWT, LQB &
C'LQGALHE L 72 B16-F1 fila kv 7 4 £ — Mo LQ

7 LQBLVLQAGICE B X T = ERIBED Y FHEE

BIUOLQGEZMEL722% LQBLUPLQGIRIZEAL
S ehrole ZORRIE EVIFA - FHOLQ
B L 'LQG & A ELISA @ & @ 0.39 ~ 25ug/mL (0.93

~5975uM) LT TH 2 7-0MHMTE hdo/z &2 51
LQB X LQGIZMIEANIZIZE <Y A F hd I Mifu sk
HOLET Sy —FIHG LTV LEZ TV, 51T

PLLQ/LQG-mADb # —k¥ifk & L 72 Western Blotting D #%
R LQTH A L7tk VT £ £ — MIBWT,
35-38kDafl L IZ LQA S ¥ /37 BNy R &
720 Z1Ep38. ERK. CREBZ2S) YERL S N-HFf & b

—HLTWwbIenH, LQMGY YISV HDRA T =V
LR~ G2RIE S N5,

TFIWWNAFT U Y —REOHEIZLD, RIKLEW
DEEWN ST O E % RABMEPTEIIC R > TETWS
B RIRBROAEIGHEW - D% I3 H—Tid 7% o
Bz O L, BENGTLO/MEMRT71=74
—DEWHLHTH Y TS 7Z2 125% o BUEDE
GFRIEE LT, 774274 —20x 7T 74—k
RGFTH—=TEDPILLASNTVREA, ThHDTFET
BRADD L7208 L WFEPROLN TS, K4l
PRI R mAb 2 — V& LT, A5 oM<
HLHE N O R AR AR 5 F R E ST MATW S, K
TR AEEER ST O 2 BT 2 L33 7% < A<
MRC OB EEE VAHAFEDR D D, L LedSH, HIY
o E BRI T O AT & Pk Y b — 75w
L1 TH PR IHE G TE T I TE Tl REHE A
Hbo o HWHS L BN T B OGOV E
¥, Immunocytochemistry (ICC) % Western Blotting T
BRI TERVWENL D D, AR THW2PLQ/LQG-
mAb %, Western Blotting TIZLQ#EH ¥ » /37 & & B
TE7H, ICCTIERHF M2 TE e h > 7 (data not
shown)o. &%, LQ#EE Y v 2327 A 2P LQ/LQG-mADb %
7RIS X D AL, BEOMEIC X DY
VI BERETETFETHL, T/ =T DEL S
mAb I X % ICC % Western Blotting Iz T, 774 =
TA—/UR T T T4 —ERGFTu—-TEBTH)I L
Ty LQB L LQGoOMBN D% E) - RN 75T FE
EHEELRL DL L2, PURRMEEMRFR mAD 2 Fwv
TIRNTAS, AT = VA& HEd 2 RKIRGE T OFE I HEiE
WCRAT 7= M EN L 2 2L T 5,

(# )

KRR DBEITICH /) 2 A A b1 Y —WFFeiREM X
TN R E T LA LICHRAEH P L BT T, 72,
AHEFE D I RINFFEHE T d B Rl B R 73575 0 IR ILEE
Bz, REEEHEROBIHRMB T o ZHE B LT
O X DAL L BT E 9.
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The skin epidermis serves as a protective barrier that shelters the body from environmental insults and dehydration.
Defects in skin barrier result in various forms of skin inflammatory diseases including psoriasis and atopic dermatitis, the
most common diseases in the human population. Therefore, understanding molecular basis of skin barrier formation has
important implications for establishing effective therapeutic strategies for such skin disorders.

One of the key aspects of terminal differentiation of epidermal keratinocytes is dynamic cellular remodeling, in which
various filamentous proteins and lipids are cross-linked to form rigid bundles and cell organelles including nucleus and
mitochondria are eliminated to induce cell death. Although each of these processes has been extensively studied, the
molecular mechanism that coordinates these events to achieve the dramatic cellular remodeling is poorly understood.
One candidate mechanism that enables such quick remodeling might be autophagy, a process that promotes cellular self-
cannibalization. Autophagy is an intracellular bulk degradation system that delivers cytoplasmic organelles and proteins
to the lysosome, where they are degraded to be quickly eliminated from the cell. Accumulating evidence indicates that
autophagy has been implicated in wide range of the cellular remodeling that occurs during organogenesis, thereby enabling
cells to rapidly differentiate or change their fate in order to acquire new functions. Therefore, we hypothesize that the
induction of autophagy may play an important role in promoting epidermal terminal differentiation. In this study, we aim at
obtaining an experimental proof for the involvement of autophagy in the regulation of epidermal terminal differentiation and
barrier formation. Our study will uncover a novel role of autophagy in regulating epidermal barrier formation and provide

new insights into development of novel therapeutic strategies for skin disorders.

1. #

B AR OB LR EZRETHN) 7T E LTHIC
CD L) BB RO TR, KE oK BB
FFAET 2 MR X - THEFFE S LTV %, SEROTFZEIC X
5T MERBOEIEREICL DEBON) THEEEOAL T 28
XFESFLREEHROBHE 2o TV I EAVRENTNSY,
AR IE. MRS oM. B I hary By 7eM
RPAVNRE OFrZ:. Mgtz & RREMiRs sy A -3 v
BVEF) VT RRETIEICEoTEEENSE Y, L
L. SOX)BMIBDOT A F I ZALDBED K ) 50Tk
B o THBMEN TV ORIV TIEHORMIZENT
W, EOIEN S, MIEANMEEDZ YT I v AU
F—=F8T7 7 V=L EEE R L THWD I EAURS
hTws ¥, 22T, Fxld, K EEOMELOBIEC
BOWTHHBOYEFY Y 7ICAH =1+ T7 7 V=M S HhD
Bl R/ L T0DB EWIRFEE R T2

T2 3, WEkOWIZE T, B2 bR ML o 345l 531k o il
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T L AER L2 A, ALEEEE L
CETFLTWB I EZEDT, ZORED 5 Notch ¥ 7 F
WV OTEEALDS LB DN U R EH 2 Fro 2 L a8
M L72Y, F41x, Notch ¥ 7 F Vo F ik L@
DK ERET 20 T2HEL. £— 77 YV —Hs
FBnip3 ICIEH T AICFE 5720 BIETFIHBURHTEERIC LD
Bnip3 DB H) Notch ¥ 7 F VOZE FCTHIE S Twb
CEDMERR SN, F oy HMRRFIOENTIC X 0 P28 o Sk e
FIEZ Bnip3 OFHPRIEL TWAE I EARENT, 5
2, ¥ 5F )4 b % F\C Bnip3 O FHERER-IT 2
7w, Bnip3 237 97 /%4 bt — 77 V—%FET
5 el DI b EET AEH A2 E 2O 002
L72% Ld L. Buip3 /7 v 2779 b= ATIEE LR
DB IERICRI B LS, HENOY FF ) ¥4

b TIE Bnip3 DEH 2 #i5E T A0 50D 5TAHEFEL T
BT ENEZLNT,

Y FoREZEE 2. AWFETIX. Bnip3 OFifSF T
% % Nix (Bnip3)) 127 H LY, NixA*Bnip3 & 12 <
CEIZESTTIF 704 bOF— 17 7 V—FHERLAME
AL SIS N TR B E W RF AT, ¥ FF /7 F 4 b
RS % Nix D5 THEEZ TH S 2129 5 2 & % HAZICHFgE
EAHED T2,

2. £ B

2. 1. YOARBYRELOBEETZF/Y1hDR
b ik 20
FEPLOMY ML~y AR 2 PBS TiEitk. K
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THR L724% PFABHICIR L, 800wDE LS L T T1
G~ A 7 ay T— 7% L7z #I12K BT 30 45 [ BE
LEEZAT o720 ¥ ADNRRE 72 3H R S ERICL 72
R ICOWTH B TS & o TREEZ T 720 BElE
L72MRIRFE 723 i OTC 3 v o5y o MM Lk
SRPCTHESCHHE T T v 7 BEK L7,

JUFAZ Y MZXVEE 10um DU 21K L7z, 3
FEUR % 4% PFABWICIR L 0C T 10 4 M2 247 - 726
B, YA % PBS+1% SDSAIZIE LEH T 10 4 HE
L P IRIG (LI IE % 47 > 720 Z D%, Y) A % PBS+0.05%
Tween-20 12 & > THMPEEHT S Z LI X D iRE[LLH
AT o 720 #&EAL L7289 % PBS+5% Skim milk+0.05%
Tween-20 (72 v ¥ 7)) IKRLATT—H7 o v+
VT ERfTol, Tuy Xy IR L. LIRPUE
L7700y X 7EERNUERT IRHOLE S ¥ 7%
12, Alexa 488 ¥ 7213 Alexa 555 2 2 > V2 /=L L7122
Pufk & RO S 72 Puikgetn 2% 2 728l id. PBS+H0.05%
Tween—20 {2 & - T 3[EIPEH L 72#%. DAPIL % & T Anti-fade
gold (In Vitrogen th) I AFI 7RI L H/N—27 5 A THA L7

HABROY Y I NIZa v 7+ — H VARSI X - THlg
21T 572,

2. 2. YRIOATSF/ A MNOYRBESLV I RT
BEE{CRELREEIEE
JGAEIHBO~ Y ABERH 5 FH %2 RIL, PBS

+1mM EDTA RO FME FICHE»E37CTIRB A >~

Fax—F L7, EREBMETTE Yy PEHWTE

B b BB % ol L 725, B % TrypLE Express (Gibco

#) Lo, 3TCT205 M4 v Fax— L7 20D

By XMV T4 v Y 2 OIRMICERE %10 DL 2 ik

K7z, fREEL 7248 % CnT-57 K54 (CELLnTECH #t)

IR L, OB X o TRKL 2 I L 720 Ml % 4 %
10 /em® (2% B & ) IR LK% 2 AT o720 75T/

B4 b o3 kICEBILE #£ 1L, 3D Keratinocyte Starter

Kit (CELLnTECH#) o7 u F 2 — V%2 %ZE L TITo 720

Millipore 7 VF ¥ — 4 v H— s ORF#ER L2135 —

FURMATVER Sz, 1x10°M /mL o¥igr 5

K1 ~9RBRBEELEICH TS Nix DER/ (22—

F A NOBERETDOIT—TF U IV ERKSETh
WF v —A ¥ — b FIZHEML, CoT-PREGH 2 h0 2 M
MAVTVITY MBI TREEEZT 2. TOH, 4 ¥
P— FANOFHEREL, Mlet 2B, 4 U9
— MHICnT-PR-3DZHEM L. CO, 4 ¥ F a2 X—=% —N
T 14 HEF#EZITV, BR LEORBELEZ FE 7,

2.3. BEIFSF/ Y1 OFMLFEE

R EEE A 5 F ) 4 P2 TryLE Express (Gibcott)
EMzZ. AEEZT4 v ¥ 2 bREESE72%12, 05mM
CaCl, Z#shn L7z CnT-02 54 (CELLn TECH #1) (2 #ifa %
L. JENAETER ) T4 v oo RIS LS s
BEATo 720 SHLEEEL, MRIEIYICHIEZ BN L, gRT-
PCR7 v A BLP YA T uy 74 7I2&0 7
5F ) ¥ A N OFME~Y— I — 5T ORBEAL BT L 72,

2. 4. siRNAZRAWEEERTF/ v o8I

B 5 F ) 4 MIZx L. Lipofectamine RNAi
MAX (In Vitrogentt) # HHWTCSIRNAD RS v A7 22
varvEfiol, VI AT7 s Y a VIZHWsiRNA
FEUTO#EY THh b,

Nix-si#l: GCCATGCAGTTACATCTCTTT

Nix-si#2: GCCTAGACATACATGAAACTT

Nix-si#3: GTCCATCAGTGAGCTTGTACA

Scrambled: GTTCGTAACCATGCCTCTATT
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B8 BRI IR I 14.5 ~ 15.5 H HIZHLERE O M AE
JELZBMGT A2 k> T Y IR 18.5 H HEIC
AL AL Z ) K8 PO EDRE T34, B ERE
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BB 155 HB. 16.5 HB. L1755 BB P SHEMUAEBYR 2 Nix ks LU0 T 757> 15
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16.5 AELWRBHONDLIICEY), ZORBIIEELROERBICBELTWRIEFhHP 5T,
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LR TH B Z EH S, Nix DSIRETALIAT S 9 OFEH %
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TIFIHA AN T LA F VFE T CIRESEY
198, 95 794 MddRerilmEnafbziz L, i
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Iy FYTHALBAELTWS 2 E DB S N, W%
BOTrSF )AL MU TI N7 7 VDRI -TW0EIE
AR SNz, Fo. L) R oO®RER #2777 5
F ¥ AL POHRIZIE, FigEERETLI NI ) Ta2%ko
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EA— TP IV—LTR
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72RO S, TSR NxZEdBHLTWEZ E
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CI Py F)T7OHBRAEY -7 20 v VIGREBZ A &
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3. 3. K& 3 RTEBERZAVVENIXDS FIEEERERT
P EDfFETid, 7 I5F 7 %4 b OFlERER T
V=& LTHWTNix D5 TR 217> 72 LA L,
COEH)BEERIANLNTHY, TR THON
ASLIZOWTH AR 2 L L TR WITREMEDSE 2

X4 F7F/ 1RO ERIBICE-TRIBINTI 7T —E3
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L. BHRES X OALE» D S, MR R LA
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PERC L 72 3K ICHE R I oY) i 2. BLLC3 Hifk. du3 b
a v B 7Huk, B X OPINix Pk H v TREgets 24T
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A4 M EHWSEITE R L CE S, L
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To reveal the central neuronal circuit underlying the odorant-X induced analgesia, I examined the contribution of
hypothalamic orexin neurons, one of the higher centers for the intrinsic analgesia-system. Formalin test revealed that the
odorant-X induced analgesia was not observed in orexin mutant mice, indicating that the orexin neurons are essential for the

odorant-X induced analgesia.
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Orexin neurons in hypothalamus
contribute to odor-induced analgesia
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Sex steroid hormones are involved in not only reproductive functions but also aggression, maternal behavior, learning,
memory, moods, feeding, and so on. Some of these actions are related to unknown rapid non-genomic action, as which
cannot be currently explained by the genomic action of nuclear receptors. Recently, several sex steroid receptors were
found on the plasma membrane. Hence, it implies that these membrane receptors may be related to the non-genomic
actions. In these receptors, a progesterone membrane receptor (mPR), a putative G-protein coupled receptor, is activated by
progesterone and abundantly expressed in the brain. Here, we examined neurotrophic effects of mPR and the intracellular
signaling in central nervous system. In the future, further functional analysis of mPR will provide new insights into not
only understanding of neurotrophic activity but also physiological function by progesterone in brain and may represent an
important avenue of research for drug development for the treatment of infertility, metabolic disorders, and dysrhythmia

targeting this receptor.
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BED A% 0T %0 TORDIC, ATEA FRVEY
HBG-9 2 FURMIE S O RO BRI 2 H KR TH 5 & FH
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Physiological function via novel
progesterone membrane receptor
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Reactive oxygen species produced in response to UV radiation are important in skin tumor development. We have
previously reported that deficiency of the Ogg/ gene, encoding the repair enzyme for 8-oxo-7,8-dihydroguanine (8-0x0G),
increases skin tumor incidence in mice upon repetitive UVB exposure and modulation of UVB-induced inflammatory
response. Spirulina platensis (S. platensis) is used as a human food supplement because it contains abundant nutritional
and antioxidant components. Therefore, we investigated the inhibitory effects of S. platensis on UVB-induced skin tumor
development in Ogg/ knockout-(KO) mice and the wild-type (WT) counterpart. Dietary S. platensis suppressed tumor
induction and development in both genotypes compared to our previous data without S. platensis. Induction of erythema and
ear swelling, one of the hallmarks of UVB-induced inflammatory responses, were suppressed in the skin of Ogg/-KO mice
and albino hairless mice fed with dietary S. platensis. Compared with untreated mice, S. platensis-administered mice showed
significantly reduced 8-oxoG formation in the skin after UVB exposure. Moreover, we found that S. platensis effectively
down-regulated the signal proteins p38 MAPK, SAPK/JNK, and ERK after UVB exposure especially in Ogg/-KO mice. Our
results suggest that S. platensis exerts anti-tumor effects against UVB irradiation in the skin through its anti-inflammatory

and antioxidant effects. Now we are currently working on other factors, that is, aging related genes by S. platensis.
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The study of effects on ultraviolet—
induced skin aging by Spirulina platensis
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M4 DIZL22TOyMECEBYTFNVEADYCEBRIL LB :BHER-MEFs. Tk : 0881 /v 777 M IX-MEFs, Zh¥%

&) p38, INK, ERK £Z DY) Bt e h/=ERA % &5T

CZ TRV EICERELE SN 00 YERILICE
H L L7z p38 @) ¥ ERALTI34F1IZ Oggl-MEFs 12D
WTHRET R R VR (30 40%2) I2B W TRV EIHIASR &,
INK® Y LT b AR B AR -MEFs T2 5 2Tl
ol ®D, Oggl-MEFs 12T 30 4512 B W CTHH
DD L NIz ENEIEIHRIIZERK O Y v LT3 H
"R -MEFs, Oggl-MEFs & & b IZIEEF 2B VBRI T
) YLD Sz (K 4) .

4. ¥ &

S. platensis |2 B\ TIXIRAETIX T 72BN G A A28
BRAZETES 7Y A PELTERLTW S, SHO
Tx DFEEROMRD O Z OVEH KT L ) pEE S
NAFEHMEEZIMH L TVL I ERELZLN LD, £
B2 S. platensis \ImITCID TNV F FF DL NV % ERH &
L EDPHESNTVRADT, SHOERICHEVTIZ
FRILT TN F4 0 O LRI RNIEERE THE SN
LDNAHEETH 5 8-oxoCDELEZIHI L TV b E#E 2
LNZOMPICL DB EAZIHILTCwbLEZ NS,
¥ 72S. platensis 134 M OFER TR FIZ BT 5 KA KIS b
PR 22 %BRTIENTE, AL~ Y AR E
AR DR L UVBIRGT3 5 & RIRESR L D BRIV A F
TR (peroxynitrites) 25 ERTHIEE2RLEY, X
VA F VHRERIZIFRERRe v 2 0 T 7 — U ERIETR &
DI ENE —BALEER A —/N—F FH A4 FIZL - T
HEENLDOT, DEEZEZHEbED LS. platensis D) X
EPLRAE BOB AT FFIC PCBIC & 0 XV oF & T MR O A
AN Ty —b LTHEELTWSEEZ LN,

F 213 F72S. platensis B L OSRAVGEDIZFIZEB XITT
MROH TMAPK 2% 51259 % 2 L /R L7z, Kim
513 p38 MAPK 2SUVB Tl XN 5 S UG 2 HI# L.
FNHIEBELLCxel U7t F V75 F—E2
HEDFEENLTATOR TV LR ZHE LTS Y,
S. platensis DSERAVERFE L DB F O SAE X W2 A AA AT
1 2 @ p38MAPK D12 JNK & 4 [8] 0 2B Tl v T
b EDRENTWEDTHETOVRILEROH LN T
EFNYAFA Y TINKAHH STV aHE " e
S LabEsES platensis DY 7 FIVEBEICKHT A1E
ML miciEs EE 2615,

B

AW T A X b a T —WFFERELE [ 0 Bk % 15 T3EAT
ENTwEd, 728 platensis D JER R PCB JE R ik 2
ML CIHWZDICT A 77 v 74 b TR K
I AVAR DR 3 i
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formation induced by chronic UVB exposure makes Oggl
knockout mice susceptible to skin carcinogenesis.
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It is well-known that keratinocytes differentiation is partly regulated by PKC. However, function of diacylglycerol (DG)
kinase (DGK), which can attenuate PKC activity by reducing the amount of DG, in keratinocyte differentiation is fully
unknown. Therefore, we tried to identify DGK subtype(s) expressed in the keratinocytes and investigate function(s) of DGK

in the skin.

We found that human keratinocytes, HaCaT cells, express almost all DGK subtypes except for DGKk. At least DGKf,
Y, and 1, were up-regulated during the differentiation, while DGKmn was down-regulated. mRNA level of the other DGK
subtypes did not changed. We focused on DGKY and found that the DGK subtype was expressed in the basal, spinous and
granular layers but not in the cornified layer by immunofluorescent staining. To further explore a function of DGKY in the
differentiation, we overexpressed GFP-DGKY in HaCaT cells and compare the cell shape. However, we could not detect
remarkable difference. Therefore, we then tried to produce DGKy knock out (KO) mouse and succeeded. We checked “allergy
level”, “bailer function” and “recovery speed from wounding” using the KO mice. However, there was no significant

difference between KO and WT mouse in all tested.

1. #

KR IINER B & OhE, S, e & Sk E
g 2 8N) 7 & o Tnb, ZOREIE, JLECHEET
DL LN T F A MAS ARG RE T oM o
ik, R E CORFALL L O b~ — 7 —HEAED
BRERT, MLE~NE LT A2 LI YR ENT
Wl F 7o, MRS O ML R 5 F ) A
FNALDORETH D ENVZ D,

FoFHA MR, ARl b 5007054 &)
—¥C[PKC) #7547 (0,ed,n8 BHEIEL. 7T7F/
A FPOGALICBVWTEELBHEZEZ L TVALIEPHALN
TWwab, BlzIE, INFETIC, AL PKCaRNHE
BERBEELTWAIEDRMORTWSE Y, e d, Ml
EIZHEMAL L7z PKCn 2%, 8T =G Y 232DV ED
THLHRAACEEEGT LI ETr 957 %4 FORF
fLEFEL VLI EEHLMILEY,

—Jis AMBEOWNETHLY TN T — L FF—
¥ (DGK) 1&. PKCOEHALAITH L Y7 V7 ) L —
V(DG 2 YL, RAT7 7 F Y VEE(PA) ITERT 5
RE*F—ETHhHs, ML, DGKIZ. DCREA EES 2
ECHEMICPKCIEEZMHIT& 5, 72, TODGKIC
FI10FEEHOY 75 4 THHFET LT ERPEIN TS

il

Function of diacylglycerol kinase in
keratinocyte differentiation

Yasuhito Shirai

Graduate School of Agricultural Science,
Kobe University

X1 IHILIED DGK Y T2 TERAA 4B
C1: Conserved region1, RVH : recoverin homology,
PH : pleckstrin homology, SAM : steril a motif,
MARCKS : myristrated alanine-rich C-kinase substrate,
RA : Ras associating,
Gly, Pro : glycine & proline rich domain.

(K1)o K% 754 TIIHIEBIRAD R LY, B oie
BiEZ AL TR EEZONRTWS, —F, EAERD
PA3H. mTORX Rafl ¥ F—¥ 4 & &2EMHLT 520G >
TFENTHb, 6T, FEICBTIREREIZ Y 75
BE7 EICEEL b o T b, fE- TDGK I, PKCO#)
HlRe, MOBEZDEEIL. H 25 WIXRE BT 2 M EHLK
EHRHEWTHLIEICEL ST, FIF /294 P, KE
N THBICEERMEZ L Twb EHEREN S, L L,
KRIZWZT7F 794 FICHIHLTWEDGKH 74 4 7=,
ZOBREICE L TRELANTH 5,
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Z TR TIE, 775 /%A Ll B i % DGK
OEEZW S 2L, R EDCGKE Y —7 v bE§ 5
A%y TEmOMEEZ HIET I L 2MROHME Lz,

2. £ &

2. 1. #H

FTRTHT I 4 ~—I&Invitorgen IZE % BEHW L 72,
DGKy Hifkid U R E TR L 2 b &k vz Y, Z2ofl
DRI, MRICT 572567 L—FobozfH L7,

2. 2. HaCaT fifaniss

FEBRIIE, Ak NS5 F A Th B HaCaT %
Hw7zo Bi#8121310% FBS, =31 ~ (100 units/mL).
AMLT <A Yy (100ug/mL) % & T Dulbecco’s
Modified Eagle Medium (Wako) Z v 72, i, B5#&134
RT37C. 5% CO,DEMTTITo 720 W 7 7F /W
AL FOSALIE IS5 mM ANV T A EHWT 72 B
HIEWZXIDITW, MLz ik~ —H—Th 5
L YRV AY) VST 1 OFBEE % Quantative-
PCRIZCHERA L 72 Y

2. 3. Reverse Transcription-Polymerase

Chain Reaction (RT-PCR)

Lo &t THb 72 HaCaT L UL 8T w
ML 2 5 s B2 HE v, SV Total RNA Isolation System
(Promega) % M\ TmRNA # i L 720 200ng A4 3
ZmRNAZSRICT VAT 54— % AW THEEE L,
WAL 20 UL O cDNA B % 15720 14 572 cDNA &
WInL 2858, R1WWRT T IA~—ty b HVT,
PCRIZHEL 720 . R Y X5 —+F¥IZKOD plus (TOYOBO)
ZHG, T2 Y ZRERTYA 7 VIR TITRT &
INZHRELT2e TOMDEMITER S 720

2. 4. SDS-PAGE XU IA&Z>70OvY b

FR DG4 THIALE /- HaCaT L b2 ThW»
MMEZ 10ecm ¥ v — VICHE L 72, &Ml % L, 2
21 300 LL @ homogenate buffer (250 mM sucrose.

10mM EGTA. 2mM EDTA. 1% triton-X 100, 20ug/
mL leupeptin, 1 mM PMSF/50mM Tris-HCl (pH 74)]
\Z#% L. handy sonic (UR-20P TOMY SEIKO CO, LTD)
ZHWTK ETHRE L 72 (output 5. 30 F5 2 10) o 3L
#% (15000rpm, 4C. 105°H). FED Y » 37 HaE%x
BCA #: (Promega) I2 & D #llE L. 10% 7 )V % v 72 SDS-
PAGEIZHE L 720 WkE)fR, = Putro—ZARIZET L
720 5% AFAINITTUY R L20L, 1 Rkbifk
I DGKy$ifh% . 2 KPUAIZIZ HRPO BRI ™ W F IeGHUIE
ZHW2, . MHIZIZECL™ Western blotting Detection
Reagent (Amersham Bioscience) % H V>, 1LZAIELIRE %
imager Trek L 726

2.5, YUARBHEXRELEE

WT B L ODCGKYKO~ 7 A 2 SHEBFTIC & 0 55L&
B, Dl & D 09%NaCl THEGE L7z, KEFF 2 RIL 720
O.C.T. Compound (Sakura Finetek) CRZ )2 @ L, 71
+ A% v b (Leica CM1850) T10umIiZATA A L7z AT
AALTYFR R ATA FF T AR AT B2 st bl
Rk e L7ee ERL72U R 2. BRICRELZ S L
Iy ) — VIEHRICIHIZR LK L72e DWW T, =¥ /) —)
BiRktEDOU %2 7 & b JRE L. BE L7z. KL 7z,
oMK TR ZIT V. EOHBERKTHRGE L7z, Ik
YRR ZBR &, 0.3% Triton X in PBS (=) T 30 4[4
YHh#ERTA F 2=+ L7z, EH. 2 % NGS in
PBS (-) T30 MU 2SR TA v FaxX—=bF5HZ &I
Ih7uay sz, 1RHMEIZIE, DGKy Hifk % 7213
TGasel #i 1k # 003 % Tween 20 in PBS (-) (PBS-Tw)
THLZREICAHRL. 72 4C TG &2, D\ T,
anti-rabbit Alexa 546 % PBS-Tw T 1000 f5 @& L. 2 &
Pk LT 1, IR TG & €72, PBS-Tw THE# L
72nb, 50% 7 ta— L CHEH AL, HENL -5
B L O — KRR BA S TBIEE L 72,

2.6. DGKY /YT 777 ADEH
DGKYKO =~ 7 Z DERIE, KBRS0 A Wbk 720 1K
AL 720 fRHE, SHEZMEIEEFZ HRICHEESE, H

1 PCRICHAWATUT—RUT7Z—V>L7BEMN) Y1 7108 (B)

Sub-type Forward primer Reverse primer A | B
o AGGAGACCCCATGGGG GCATGGGCATCTGGTTC 59 |35
B TGATCATGATGGAACCGTGT CACCAAACACAATGCAGTCC 59 |35
Y CCACATCTTACTGCCC ATCCAAAATCCAGCCA 59 |35
) GGAAGATTGGATTGCA CAGGTCTTGTCGCACA 59 |35
€ TTGGGTTGGGGTACAG CCCATCCCTTCCCATA 59 |35
¢ TCAATCCCCGACAAGT CAAAGCCCAGGCTGAA 59 |35
l CTGCCAAGACGCTATG TCAATGACTTGCCTCA 59 |35
1 CAGGAGGGGAAATGTAAGCA GCAAGGGTTTCATGAGAGGA 57 |35
K GCGCTCTTACAGGAAA CACCTGCACTGGGATA 59 | 35
0 CCACCAGGCACGGGAAGAGGAGCCTGG |CTGGCCCATGTGCACGAC 59 | 40
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B ARIC L D BHICHOK S 72,

L 18— 26 CTHEL. 12 BRI, 12 BRI o4t
THIE L7ze $72. SIELOCLUT OB EBRIIAZGHS
BEOH @I T T 72,

DGKYKO ~ = A1&, M 21Z/RF & 9 % insertion & d o
TWwabZeEMH, M2 TIRTIEICT T4~ —ZikE L.
907bp DNV FH M EN/2d o2 FER (WT), 523bp
DNV EBH &b D% DCGKYKO, Wi sy Kt
BN DEDGKy N7 1 & L7z, M. genotyping
IR E A, & @ iEIC & ) % L 72 genome & EnocoTaq
polymerase (Lucigen) ZJ L., 7=—"1 ¥ 7iiE 62T,
H A 7 VEA0ITREE LT

2.7 EMMERBREETTICIADER

WT K O*DGKYKO~Y 7 ZADHEHO L2 KEHE L. 5%
TNCB (7 F>: X% ) —=1:4) 50uL % 2 H ##i
MEERIC AT L BAEL 720 ILDEIEDN S 3 HE. HHOD
ZILZ 1% TNCB % 20uL 0% A L. il 8 %% 7%
L7 Flow AF T4 Tay u— Ve LTEEO&T
(TR Ry iy ) —=1:4)% 20 L TO%A L7,

2.8. YIUARBERE R DR

WT B LXODGKYKO~ 7 A & SMEBLFIC & 0 25850
S, BRI RS S 24 BRI B T 5 o) B2 R A BREL L
726 O.C.T. Compound (Sakura Finetek) THZJ§ % Wil .
7% A% v b (Leica CM1850) T1O0umiZA T4 A L7,
AFGARALIYR 2 AT A4 BA T AR DA KR SR
Uk E Lo MERLUR %2, BBEWISREZFECL
7oLy ) — VIS 1 TR LK L7z, =4 )
— WK BOY R 278 b VICREL. BE L7z, 100%
S IR A B BERIAR S L2 ) — VIS AL 1 201
FTORLUAKMU72#, BorBmAKToHRE 21T\, ZO%RA
BARTHRE L7,

TIF/HAMMECHEFBZTTIIVT ) EA—IL X F—EDIEGERZER

2.9. HE#®&

28 DXHITMIL - &R, A ¥ — - AT PFY
Y o (RIS aAE) 12 TR L2, B
W KD 2 17 o 7ot ZBRKITIRIE L 720 VT 1%
I T Y ER (R bk att) 1 aBiRE L. &
RERYICIE 2 L2 ¥ 7 — VSIS 140 3o
ZULBIKL7ze ZO8BF VL I 3400 x3 MLERLL 721,
Mount-Quick (K@EREFEMRNSH) ITTHAL, — AR
MEED 251 v A v TBigE L7z,

2.10. MLV TI—%E

283D X H I L 728 v %, 0.3% Triton X in PBS
(=) THHEYUF EERTA v FaxX—=1F L7 003%
Tween-20 in PBS (-) (PBS-Tw) T57% x3 mIFkE L7
VA DY T IV =R (pH 20) 1240 4 BRI L 7214,
PBS-Tw T3 EIPEH L7z S H5I295% L%/ —)VIiZ 1,
100% =% 7 — V2 2RFERSEL, €0H%F LT3
53 x 3 LER L 72, Mount-Quick {ZTE A L, —REIH
WS 2065 L > X% CEIZE L 72

2. 1. BRBINGER

DGKy N7 u < Afd+®dmatinglZ & > THEZOHH
OFAEWR #1572, HAEW % 37C D 04w/v% trypan blue
solution (Wako) 1 C5minik& 9 L7=f%. 1xPBS (-) T
2Pk L. BEIE T o720 Rt LA oERO
FE AR, 2.3, ® % ) B R A ER L7z, — 1R
SESED 2045 L v X & WCEIE L 72,

2. 12. Wound healing assay

10 8O WT B XU DGKYKO~ 7 ADFEOTEE /31)
B Y THRE L. RFTMEESEE LT =714 »®0.125 %
(AstraZeneca) # ¥Ai L7248, 4 Y=V F %2 HCTHE

K2 DGKYKO DU\ =AY —arhty b(b) EFER DGKY EIEFD—(T)
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DPFIZEAER 2mm OB 2 N 720 HEEE 21T TH
DI BGE L7,

3. # R

3. 1. HaCaT ICRBELTLWBDGKY 741 7DREIE

¥9. 5y 75 /%A MIREILTWBLDGKY 75 17
ZET 572012, RT-PCRE{T-> 70 ZORHR, 75
F 7% 4 MIZIEDGKo, B, v, 8, € L n, 6, 1L TS
EHBHBEN 572 (K 3),

3. 2. HaCaTORMLICHEWEE TS DCGKY 721~

DREE

DNWT, EDOTIATVroF 794 MO fbictl- T
EET 5 A, PCRTHRze TORE, 2% EBB v
LI L TW B Z e LN E L o72(M4),
—Ji. mids b E IS T AEEER L, WOY T 5 4
TIWCRHELEHIFEDOON o7z TOHT, UIE
{bLEAVNE o7z by F72 BIFHRSRICEBIT 2 E M H
HENTVLOIHL Y yH 7% 4 73 b b
L. TORBENIZEAEHSNThRP 2720, vy 7
ZATFICERTAHI LI LTz 22T ABIZDGKYA
LIV L T2 00 % & Y87 H L XV CTHERT 5
ZEE L7, FORE, K5ITRT LY. DCGKys ¥ /¥
7 BRI R B ISIN L 72,

3. 3. YIUARRICHTBDCGKyY DBTE

Z 2Ty EBIIDGKY AT o THIM L TW 2 D,
EOMIBIBIZIEBLL TV 5 D% SOGRIEG S T2,
My I¥ bE—& LT, FRE>SABMEICT TR
DWEEIMTH IS ATNVE I F—F¥ 1 (TGasel) OHifh%
i AV

ZORE. K612/ T X512, DGKyld TGasel & ) b
O, AIBEEKE» S, FOREPRD LN, T2,
TG 2 A I AT T BBREITRL o/ &
5. Mbe EBITHINT B 2 L AR S N2 —T. MY
JBiZiE. ZoRBIIEED bk o T,

3. 4. HaCaT (Z&13% DGKy DHEEERE R
LIV, DGKy OFEHEDHIML T 2 2 &2 56,
DGKy 37 7F /%4 M ORBBIIHRL TV 2OTIRA Y
# &% % HaCaT |2 GFP-DGKy % M5Bl & &, Moo i
BB S ZME L7z LA L, BHELRETED SN R)

- 72 (data not shown) o

3. 5. DGKY /v o777 MKO) Y7 ADEREEDER
R
2T, DGKYKO~Y 7 A 21T 52 LI L7 9.
genotyping |2 & » TKO &L HIIF & N7z~ 7 ZIZDOWT, K
BIZDGKY DS v 7 77 b ENTWBDEDPERT 5720

3 HaCaT MfICEE LTS DGKHT41~
Mr.: 1 X3 —h—

4 Mt- KAk HaCaT (5175 DGK EIRDFER
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5 HMEICfES DGKy 2>/ &

201

TIF/HAMMECHEFBZTTIIVT ) EA—IL X F—EDIEGERZER

M6 YYXEEICH TS DGKY DB

7 DGKYyKO ¥ XFEEICZH115 DGKy DiEk

IS IR r7ay PROHEORE R 2 T o 72 (7).
ZORER, WIZBIT 5 DCKy DIEBLIEAICHELTHBY

(data not shown). FIZHBIFAMEGLEEL (1K

7)o SO LMD, fERLZZT RIEIDGKY A/ v 2 T

7 RNENTWEZEDHEREINTZ, 2T, HBONZWT,
DGKYKO. N7 u~xv ZADKEL 2 HigH A 5 12 Mg F

T 1AM I EHE L7zAs, Wik e HICBHE 2 RE 02l

bRONT, AV TFIUVOEAIC Lo THEIRTE L

(data not shown)s E 512, KEHIZBW T, BLESRNY

TR E Z R T RBMII S0 L ZABIBR I N TV RV,

3. 6. ZMEREAAER

—H. 413 DGKy 25< A M SO X7 I V43I
BMELTwa W o,ncLTws Y, 22T, DGKy
DIV E RO G- % R 5B 72012, KO~ 2% [
W TR B R AR BR A AT o 72,

10 B MDD WT 3 L ' DGKYKO < 7 212, TNCB %
FI THEM L R 6 25 % F80E S8, B\EFRE T2 OREIRE
WL 720 B8 KFHE 24 BB O YR 2 HEYta LT
Bzl (M8A). HOVHOEAZHH Lze HOFHO
JEAE, B et 12 55 L S0 H Ol 2 J 5
VT B ETHIM L 2o TORE. B0 A ERA L7z
FH L L CTNCB % %45 LA H 02, WT. KO
FJEADH LTz (8B, BT, KO~ Ak, WT
LI L CH OEADBIERAS W EHINIC H > 720 FEv T,

MV A DY T =Gl X o THHY) A T o I & 4k
BBt U, MBSO BRI SR & @R R TR L
T2o ZOMER, KOOI ZADSHIEEHFEICL S 1 mm’
H72 0 OGO A, NS VEICH - 7z (X
8C), L, BELTETWA X Ml 2 WE[ A
HoSNTz, —Ji. WT. KO EH 78I X - THE
A O B AVMIE S W A AR R sz b oo, s
TR THELRZIR SN 20572 (X8D), Bk =i,
Bz 80 R AR oo M B K b o BLERL L T 2 MR H 5k
PoHEM L7z,

3. 7. BERBINHER

% Bz WL ER B 3 B2 B 0 23 1) 7 BEBE L 331 B DGKy @ &
B A RE T 572012475 720 DGKYyANF T < 7 X [[+:
D mating |2 X > THZHERZ, EBEMDS &< 04w/v%
trypan blue solution (Wako) HTiEE 9 L7zo ZDHEHE,
BB F B THET 2 L~y ADRFEIMF VIt
SN, WT & DGKYKO~ ™= A TR - H R Yt i
SICHERAZITR SN ) > 72 (data not shown)s X 512
MRS R B OREE Y KT 572012, JatoR
EWROWIORN 2 VT, HHWR 2 ER Lz, 20k
By MER TR TEEOMEREICH D S 7223,
WT & DGKYKO~ 7 AWM T#IZ A 5N h - 72 (data not

shown) o
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8 EMMEEERFE 24 BEEOEBERERDEEE

(A) BRI R ERFE 24 BEEOEYR EHVWTHE &&8%1T-7/. (H&HR =300 um)

(B) Bz FEIT. BEOTFHNDEAELEE L. B. 1ADELSIZHE & LAEYANE 12 5EL. SHADED
E#rSFEHOEDEHEEH L,

C) BiEFHET. EEYIKF 1 mm® &7-v) DIEEMIEE L8 L 7=

(D) Bz THRETIREMEEORENR L& L, RENERIE, EEVF2EOIREEREPOFRIERL TN
RSB, SEH U, £/ MLAT T —FEBICE->TERESN-BEMED, 8 DL EDFER #HE
LTWBEE, FRFER LTWD EHIBTL 7=

9 {ENREREDLLE
RBEBBZEICOBELPSDOEDAREREH (A). I (B) Z&ICRL, (H:n=2, Hff:n=3)

3. 8. Wound healing assay A0 HHZ L OBEORERELHM L. Z0OKE. WT
Wound healing assay {3 % @ 6 ¥ (2 DGKy 25 5- L T MO DGKYKO~ 7 2312, A4 10 H H THE 5k Lz,
WERNEIDERFT L0 10 HEHOWT B L2 Ly MEHES TR C. BOBEmEEICK & 23
X U'DGKYKO Y ZADWEHOTEE ). B IS H R 2 RSN A - 72 (K 9A, B)o

mm O &1, BB HEI & ICHllE L omEiE % eic
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4. BEROER

RKIFZRICE D, 75F 7 H A4 Mi2id%  ODGKH 7
FATHREILTVE I EDPHLNITHR o720 Bl 21X,
DGKB, v, v} 7% A4 7L m L. nidwd 3 %
CEMREENT, L L. RERIE. FhEThoy 75
A THGALHT & bk & L L CZ O E A7z b DT
HBHDOT, HH 754 THOREBRZ KT 5 2 & IX K
ThHbo $720 mRNAOEZRHRZZLZTTHY., & %
L NVDIRNT % 58T > TOL BB D L, ZDH b,
DGKYIZ 8 o # et detiic BT, Jefud 52 L1121
WL TWBEA, FEOT LAY SI2BWT, FONY K
EHERT B IV o TR v, BRAER SN/ T %
£ FIZ20TH, VI RS YR RERDLEZITVL, bo
LT TF A FOGALICHG L TnWE) Ty 4T
IR L. MEOERZIT> TV FETDH S,

FKEIZHRHLTWE I EPHLNIZ%R > 72DGKY 7 ¥
47D b, A5k b DCKYIRIEEE ) S Hk g % T
HL, bl &2y U872 LRV TEIT 5 2 &8
Hortol L2L, 0L A, FEMBIZBW
T, KORTAIZBWTH 7 75 /94 bosfbicBwv
TDGKYDEEMZ /RIS 5 X ) RARRESNTVB RV,
—Ji. A IIDGKyA~ A Mg H D X5 3 45U
WHTHHEZFER LAY, 22T, DGKY KO~ ™ %
% F TR R 8 2B AT o 720 ZORER. SIERBAL
O3 A Ml oRE oA EIIIRD bz oD, K
B OME R 2 LCwa< A Ml I3AE
LAIRD SN o7z, EBEDGKY KOV 7 ZIZB VT,
LAY I VR LTWSDD, MO SRREERA 7 4 T—
T —DEPED LI 5 TVEDODPHRTW L LEN D
%o

5T, EIHONY) THRE R OISR T 2 iR 7 &
MRS L7270 ABGEZROON Dol Gk K
J§IZBF % DGKy OFi7z #he 2 a3 X< X ) FEMl 7%
MRS B L EZ b D, —H BEMIZIZDGKy DA b
DGKB, t, N7 % 4 T LITHEWEF L TwWB I Eh 5,
INSDFTF A4 TOBEIZOWTHRE L TLLERD
59, ZLTMED L, X512, b MEFMMEZHWT,
r5F A MCERBLTWALDGKY 74 4 FI22onT,
MRTHWLSBEDSDH 5,

TIF/HAMMECHEFBZTTIIVT ) EA—IL X F—EDIEGERZER

(BEXH#)
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Adrenomedullin (AM), originally identified as a vasodilating peptide, is now recognized to be a pleiotropic molecule
possessing various bioactivities. We have reported that knockout mice deficient in AM or RAMP2, an AM-receptor
accessory protein, show embryonically lethal, and proved that RAMP?2 is the critical determinant of the vascular functions
of AM. However, not only in the vascular system, AM and RAMP?2 are highly expressed in adipose tissue. To clarify the
pathophysiological roles of AM-RAMP?2 system in adult, we performed conditional gene targeting of RAMP2. Using gene-
targeted mice, we found that AM-RAMP2 system plays critical roles of maintaining homeostasis in adult. AM-RAMP2

system can thus be a novel therapeutic target of anti-aging.

1. #

ERE, EEEZIRRE R MR L T BT, B A EEN
MFF (R XA RS =V 2) DRI AT 2% H L Twb, &
RNAFNEEWE & € OZHRY AT 2, JeRAEERD M
ZIZBRAFT A =Y AKM Y AT L DO—DTHEH, —J
TEZOHMETRE L, BILBIROMETRE % % EIGEER D
JFRE R B, 29 LR AL AY = MY AT L&
AWICHB L. ABICHA - BIET A2 e TENE
A BIRRDOTRT v F A UV FEOREICOLDN S
ZEDHIRFEI NG,

7 KL/ 25721 ¥ (adrenomedullin:AM) 12, & M
ML 2> & 53 S N2 EFEVER T F FThH 2 Vo AMIE
M5, O, B Shk 2 gy CREE - pws i, A
PRVEH . PURRALVER.. BUSIEVER. AR lE 22 &%
B EMEEE AT HHRTTH L. AMISIRNMEIC D H
kL. Mo /4 ERPHHREERE ShTwd, F72, &
b DML AM B EE X (2B B S L, Body mass index
CHIT 22 EbWME SN TBY AMIZA YK v 7 ¥
Y- L OREICHEELRFHEZROLEZ LN TV,

—F AMZFMRIEGC Y v 87 RS54 TH 5 CLR
(calcitonin receptor-like receptor) & \» 9 7 [u] JiE & i %I
TR TH B D, CLRIZIE, RAMP (receptor activity-
modifying protein) &9 1 BIEE#EEL & 87 H5EE L.
ZEMERRZHIBEL T2 Y, RAMPIZIZ 1, 2, 30 3H
WOV 774V 7+ =600, CLRPRAMP2 %7213
RAMP3 L #5695 2 8125 ) AMZHEIKRE L THARET %,

[l

Anti-aging based on a novel system
maintaining homeostasis in the body

Takayuki Shindo®, Takayuki Sakurai,
Akiko Kamiyoshi

Department of Cardiovascular Research,
Shinshu University Graduate School of
Medicine

FriZINFTETIS, AME AM OZFREMERE 7 >3
7 THHRAMP2D /) v 777 b= A%BI. L., AMK
E/ v 277 bhYTA (AM-/-) ERAMP2KE/ v 277
7 b= A (RAMP2 —/-) Tid. IR R R 170
RO, BEBICLE LI EZWLNI L, T2
EMB. AMOIIAFIZ B 2 HEHEATRAMP2 12 & » THE
ENTVRIEILDTHLE P E o724,

K TIR, WEOT =¥ —47 54 7O
Z T, Cre-loxP Y A7 A5 Hwicary74 vat vy —
TFTrA v ZOREICL), MED SR HARERY
HRAMP2 7 v 77 b= A &EK L, BKICBIT
AM-RAMP2 ¥ A7 A2 X A, KA F R ¥ — 2 Al
WOFEMZ X = XLV THE %175 72,

2. £ B

RAMP2 D7V ¥ 2 ~ 4 OTifiliZloxPH A b ZHEE L
72RAMP2flox v X ##f7. L. CAGCre hJ v AV x
Sy R TAELLRT AT LT, &5 TRAMP2 % /KA
T5%Y A (RAMP2-/-) 21 L7ze KE/ v 7T
<7 A (RAMP2-/-) BIEEIILL % %720, BRI S
naAFa /vy r7 7y <A (RAMP2+/-) ZHWTH
HEITo 720 WITIEF I BT 5 RAMP2 O ¥ B 2R B4 119
EHRZWSHET H72012, RAMP2 flox~ 7 2 &, 14
PR IS 3912 Cre V) T~ ¥ — ¥ % B3 5 vascular
endothelial (VE) -cadherin Cre b5 Y AV 2=y 7 <7 R
ZAZR L. Cre-lox PY AT A XY, L4 PN Rz a4
MRAMP2 / v 7 77 b= 2 (E-RAMP2 -/-) %4FH L
720 BRI R Cre) 2 Y ¥ F —E R SHT
5aP2Cre NI VATV == v 7~ AL RAMP2flox ¥ 7
AZZRRE L. IRHIENRAMP2 / v 7 77 b= A
(A-RAMP2-/-) A L 72,

INSDOBETRES Y A% T, BAR (WT) v &
& FHIA 2 G 5 2 £ T RAMP2 KBIZHE S 4R
RRATAY —3 ke &L AL & DBEFRIZO W THE 217 - 720
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3. #& R

L HRORAMP2 N5 /v 77 b= A (Conventional
RAMP2+/-) I3iAE CHlREL. AR ELOZLIZR D%
WS, AR Z B 2 BN~ AT, M, BRI R &
Vo 72 BRI A M SR OIS HARIE L. W
HWARBIRTIZ, RHEL~—H —Th b SA-B-gal el
Vo RSB SN, 512, REWEENTTH D
ICAM-1,VCAM-1 %%, 8 Ml D24 A & HBIASTUE L
T —J5. E-RAMP2-/-Tld. RAMP2+/- X V). %
A HIZHRINTHBIL 72 (1) o M4 RBP4
HMTHiRooN, 6 ry HinfElZ kb &, LNFEHEL ST
REMZIX. CD3 % F4/80 FptEfilg 2% w2 L 225 T
YRERRI a7 7 — VORI X B SEAE LT T
5T EDIRIBEENTZ,

S DRIEMBRBEOX A= XL ZRFT L7720
12, WT & RAMP2+/-< 7 Z H &, s 386 I P9 5z
oz MAREL, v~ 27077 —VOEEERET- 720
RAMP2+/-H Rk O WML CTlZ, WT &L T, ~
o077 —=TOEEEMENILHEL Tz F 72, Real-
time PCRIEIZ X 0 MBIz F B AR L& 2
%, RAMP2 +/- @ JF g 0 M Rz Ml €1k, VCAM-1 @
ZHICHE, eNOSOREIUL T 2SiED bz ThonZ b
75, RAMP2 MK T L7z~ 2 CTld, & 3Lz
HEoEEEIEbI, SEEEERT ORI IET S 2
ET KIEMIEAHERSE LR 2D, SlEEHN O &
DRI B EEZ BN,

—7J7T. E-RAMP2-/-Di3 & A Xld, EEICHELTH
57205 —HDE-RAMP2 /- TIZAM SN, Zhd %2 H
VTR B AT & D IS RAT & D 720 E-RAMP2 -/~
DFIFEIZB TR, 6 » Hill Lo~ 2T, s

1 64 B#sE-RAMP2-/- ¥ ™ X DRFHE & Bl DRIES
(Scale bars =100um)

FOERBEALRD b (X2). IFIEALKRD Sirius red
Petn |2 X AMES T, W OIFEL L 382 ), MM
JERIEACid e < o M OEITITIR - THEFT L Tz,

E-RAMP2-/- D& lisi Tld. KEHE & 52N E 7 H
IRFSHE L FERL O P IS LA E I TH - 72 (K 3 )
HRIERAEDIERLTE Y RERBFLELZ > TWd LE X
LNz, WHED S, REREKICBWT, EEEORIE.
FLIEED ML, PRz & LI 0 38 75 HO BlEBA 72 & A%h 2
Iz,

VLEOFERD S MENEZAIEO RAMP2 230cbin s &
M5 OEF D BEE % 20, ks & 12, Kz oiER
EORRIR D EEZ Bz,

—J%o A-RAMP2-/-= ™ 1%, LEEAELG TIZBW
TH5RBOBEEMEI Y WT < R LKL CTHREIEE
WL 72 (M4). A-RAMP2-/-1%. H&IEIi#L#k
BWTRAMP2 EIEZTHAWT <7 ZD#30% KT L
TWLZ PR INT, TANVF—H{HETHRD 72
B, IFRACHNE 24T o 7R R, B RS TICBW T,
A-RAMP2-/-13 WT~w A LB LT, B, W& d
CERENEEOKT EIFREO AR SNz (K5), I
WA LA L Twa 2 ens, BiZEHELICL <, M
WCHYRTWEEZ SN,

WA, BT % 1T 5 720 A-RAMP2-/-1ZWT < 7 A
S LT, 4 OfRIFMBEAERILL (K6A). BEIC
B 5 F4/80 e detabitbn~ a7 7 — VM L 8L
Tw7z (K6B). XSk~ 7 A Tid. IRIHHEEE O
Z AL D TCED RO S (M6C). F72. KR
JHARE IS BT, HEM I D TFREOREE (K 7A).

2 6 4 B# E-RAMP2 -/- ¥ 7 X DTS D HER

M3 64 B#& E-RAMP2-/- ¥ X DB D KESR
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X4 A-RAMP2-/- < ZDHVER & A EIETERIE

5 A-RAMP2-/- ¥ 7 X DIEIRACEHRIE

6 A-RAMP2-/- ¥ XD A &IEIFELEEDRIES 7 A-RAMP2 -/- ¥ 2D T Rehp#E# DiRIEG
ArHE & A: HE %8
B: F4/80 &6 B: Masson Trichrome %

C: Masson Trichrome %
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M b TLEIRO SN (M7B). A-RAMP2-/-Tlid,
TR BT, ¥ X T et Bk o R 35 Ak
DOBBEMLTBY., Mg Vv TV —EEo Lo
B HEIML Tz, Real-time PCREIZX D Z)EIZBITA
MIEFB 2 L2 2 A, A-RAMP2-/- TIZRAMP2
DFBPHFWT O AHFEE T TET L, —JTAMIZAMHE
PEIZHI 3R ICBI N L T 720 A-RAMP2-/- D J2 i Tl
TNF-0, IL-1B, MCP-1 &\ o 2 JEMEY A4 A A > 7 E
HA VOFBBWT O 2HEREE THRILELTBD., —
Ji Ty IL-10 v o 2B RIEE A4 M A VI 2 EBRE S
THRIADHH STz,

PRl ik, = AV — 2 ER5 5 AR o i
W2b. BGEARAT ) R, BRI AR
L. BGEEZRAT O N— 2 2 /RIS e L. Ehehs
R DR HT 5o

Z 2T, BOIEHLEL O BT %17 - 720 ORI
MRS BV TIE, FIiREHLER & MR A-RAMP2 -/-C
IERAMP2 AR T AER <7 208 20 %I T LTw
% 2 DR S Tz, BRIk D ) 7V ¥ 4 A PCR
WX BEMETRBMITICE Y, BHlaEkE TicBn T,
A-RAMP2 /- 13 ¥ AR~ 2 & Wig U<, IRIIMRIERILR
BIETFTHAHACSLLE I ba vy FY 7THEBEEFTH 5
ATP synthase. COX IV, UCP1 & EDFRIUKRT AR 51
720 Bo T, BEIRHEED I v a v B THEEOMER: &
IANVF—HEIZHL., AM-RAMP2 ¥ 2 7 435 LT
Wb EEZ LTz,

—J7. B TIRIIMM . AR B iR itk o
PRIl (R — 2 2 JRIGMINE) 252 < Ao b 25, s & 3k
2 AR OB A AT 5, A-RAMP2-/-<
2O BT FIRIAR I BTt BRI R & iR
L CHAEBICAGBIMBORER LN b, Ak
I @ 73 ALH1C H AM-RAMP2 ¥ A 7 A %55 LT
Wb I EHRIE ST,

PLEo#EEA» S, RAMP2 i, IR OAH & s, &%
RRAEALEIH 22 & RO EHECEE L TBY ., £+
OWiFEIx. R OBILORIKRE 225 LEZ bz,

4. ¥ &

E-RAMP2-/- ® E Bl g T, I3 2Bk o iz 8 5
ROOLNTz, INHDMERMOFRIE, HENTLRED
BNDAS, AtE6 » HIZ LR LEERICBWT, K DIA
PN B TIE, A REROMIRRE O A 7 &7,
JFRZ DR ZAL AR T & 720 M bE 2~ a7
T VNEHIERTEL I NS, BUKEIRETWVD
CEAUREE NIz, F o BHHLIZ P OERIRE L S IR A8
HOTIE L HPMEIZH > THEITLTWA 2 &
5. HERA OB ED, HRHELOIRKRE 2> Twb

ZENRTFHEHEINT E-RAMP2-/- DI, BBl 5.
superoxide. MEILNEE. NADPH oxidase @ JLit ASHE R &
Nize AMICIZ, WML A b L ARSI H 5 2 &
2o, BALA ML 2ADITHEA, E-RAMP2-/- 128\ T
WEEARELZ. ) —D2OFEKNEEZ SN,

—J7i. RIFRAR IRk 2 e 7 74 RH A 2 HAET DI
WTH Y., AMEROEFEAFERICEEL 2 ZHZIEH A, AM
LRI 5% i E N T b, A-RAMP2-/- Tid,
THATCTHRMATIEL, BENEEOKT2RDLZ
EDRSAMIZTFAEAIAL v DO—2L LT, HEAOR
HMEF VR EERIE L Twb EE R SN, BIREVL O,
A-RAMP2-/-Ti&, B TFHRIHMMEICB TS, HEM X
DEETIRNIEOMEIE & MM boTTEZ o, BILBIRIC
PG 2 R L7722 & TH Do RAMP2 I3 E o HEF
MEFRFICD R o TWnA I ENL, EELOT VFIA VY
FIZoWTh, BELRY =7y b)) BAHEEND 5,

5 % &

HARD KR A F A Y — 3 AHEFRIT BT, AR A G
ST EELEREALTBY., BEHRE T, Zhs
DAERNAEIER ST L DR AT 25— A, BE
BRZIE U TG R AR 2 ) - L, R4 (A SR D% R
L72IREEEDEZ BN D, o T AMEESTIC L 555
AF AT =Y ADAH Z AL DBIEN LGN 2D B 2 &
T Ty FIA Y0 TR, BEREHFOLZOOH LTI -
BREZOLD B I e HFEEN S,

AW, aVF4 T aFr Ny —=rT 4 Y TOTEEHVS
LT AEFEEARTF FAM . FOSZENGERE 7
Y37 Td B RAMP2 DHEARHN K A F F A 5 — 3 AHERFIC
BUILEHEZRT I ENTE, AM-RAMP2 %13, 7~
FIA T TR, LT - REERED DD RS
—7y My LTSNS,

(51 FAZi#R)
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2) Nomura I, Kato J, Tokashiki M, Kitamura K: Increased
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158127-31.
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J, Thompson N, Solari R, Lee MG, Foord SM: RAMPs
regulate the transport and ligand specificity of the
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In this study, we examined if reactive oxygen species (ROS) level shows circadian rhythm in the skin and role of the
molecular clock system in the process. ROS level and gene expression involved in ROS production showed clear circadian
rhythm in the skin of mice. The rhythmicity was diminished in the skin of molecular clock deficient mice. Consequently, we
are led to conclude that molecular clock system may regulate the skin homeostasis by controlling the cellular ROS level.

1. #

BER & KR DHEKRE®Z B SR IRFFRRE. A%
AR 2 IR PR RE. & S IR R W E LA
POEERE L) THEER & WA S NIAMY BT
LICHEIS L TR A A Y ¥ ADHMEFE 24T ) 720 DRk 4 7o b¥
Ao TwD o TS R BERE IR IRAS 5 0 L1

il

B OZIC L VIR T T2 2 LS L EshTng 29,

D& D R OZALIC X bR ERREOZbIX, K)E
CBWTH—AFA T ) ZALDBFEIETH I EZRIBLT
BY., HE, KRR, BRIBOREA S SITIIRG RS
EICHWEBIPHEET 52 e H5hTns *Y,

FALRE - MBI B 2 AR BEERED HINEBIE, £ DR
HEEFICLIVIEBEBFELARVIZBWTHEIESATBEY, £
DT RS AT Brain and muscle Arnt-like protein-1
(BMALL) T#® %, BMALL &K (KO) <7 A&, 178D
=D T4 T V) ALDEEREZIILDE LTELOAM
BEEOREZRTAY, PTLHIFLVERBMIEGD
ki 7 & ICKHRRIC BT 2 BL~—H —DBIMTH 5 7
BMALIKO~ ™ Z 0 friz. FH37HTHY, @ED
C57BL/6] ¥ 7 ZADZF NI L TH L HW Y, 14k
#% 30 FLLMIZIZIZ4TOBMALIKO = 7 2 AN % 2k
L57 IRSICMAT, HEROERBOFMEMES 5
VAR PRI WA S, R R RE (B L 22 L BIS hl
285 Y, BMALL KIRIZHED S 6 BLB G 0 5EH A
7= X 0I5 A TiE WA, BMALIKO~ ™ 2 Tld %
I BTG ER M (reactive oxygen species; ROS)
BEBABEMLTEBY., 2O EDINEREICEBRLTWS &
fegsns?,

Regulation of skin functions by the
molecular clock system

Shigeki Shimba

Department of Health Science, School of
Pharmacy, Nihon University

FR U 72X DI ERREEICB VT = T4 T Y XA
DHEEPRBINDZ L, SHICR’RY—AT4T7 YR
LDOIRAY —LF¥al—%—TdhbBmall DEETRIE
W& D EEREEDM T IS S BB P B I N L Z
LR ED S BEREHER I BT 5 BMALL O B A
ENb, €T, AR TIE, BEREICBT A2 —2 7
AT V)AL ERLNIZT S EEBICEORHIIBIT S
BMALI1 Of%# % 53 %

2. £ B

2. 1. EE#Y

FERENY OHLY 13 H ARSI IR ER B W A PR 2
WCHEL T o700 17— VY720 3—-6VLIZ4EE L E AT,
HEE 23 1T, HIAFREE 5010 %, WIKE 12 BE 0 0 4
CHEE L7z BMALL AT /R~ 7 A M+ OB X
) BMALl R BRI~V A8 L7z F2MBEE0ES
N LR~y 220y ba— )by AL L1z, ERESM
TIZBTBERTIE, ¥ FIVIRBORIZ~ 7 2 2 RS
PR C5 ARBIME S B 728 EERIH W72,

B S T I2B 2 E£B TS % ZT (Zeitgeber
time) TFE/R L7z, ZTO XM ORI, F7-Z2T12 13K
Mok % RT,

TERE S FIi2BU 5B TIERZ % CT (Circadian
time) THF/RL7zo CTO IXHRGSAE T I2B 0 2 W o BitG
(1 B a5 7 S N

2. 2. Total RNA DY

HL#E % Phosphate buffered saline (PBS) Tt L. o
W7V ABREE 7944 T VA (42705 y 0 - =
F 4 AL®R) THEWEL 72#%. TRI REAGENT (¥ 7 =7
VEY v F#R) VT, total RNA 4l L7z BET
% DNA # B9 % 72912 total RNA10ug % DNase (RT-
grade, fIGHEEE T3EED) 2unitsi2 & D 37°C. 15 0 DAL
MAEITo70 FUSHR 7 =/ =/ 7aakiLaifiificky
RNAZHMH L, 73— VikBic X )RR L 72,
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2. 3. ¥EHEERG

2.2. THBN72RNA % 08 uM oligo dT 7 1 ~— (A
YeruYz i) BLXOImM INTP (f yEtuodx
Y#) % T Reaction buffer (FIDGHISE T3EM) FizBw
T60TC. 54, RWT37C, 100 ES . ZD
4. Reverse Transcriptase (F1JGHI3E T35®) 200units
ZIMzT37Cy 6040, KWTI5C. 154 Kt & 4,
cDNA #3725

2. 4. Real-time PCRI%ICED mMRNADEE

2. 3. TS5 N7z cDNA (0.1 ug total RNAHIY) 5T
WCHEFET T4 ~— (REEE02uM) % Platimun SYBR
Green qPCR SuperMix-UDG (f ¥ hua P = y{) &R
A& L. MX3000P Q-PCR system (A M5 %I —#) %
FWTEN 94T, 308, 7=—1 > 27 :58C, 30 .
HERIG : 72C, 30 M % 35 ~ 40 %1 7 VA CTRIG
ATV, S mRNA OFHE 2 E L7z,

2. 5. ROSENHAIE

Mk % PBSTURE L7214, Sk 7 L A EE 2 54
FTVA(A 70Ty 7 - ZFF V) THFELZ, Z0
%, PBSHIZTHREYF A4 AL, RWTI00xg, 15571 (4
CT) 050 LT S 7z i 2 MLkl i & L7z

AEH Dy oy BEEEET 72000, MR
WZ7u7 4 7 v CBBRH (9547 A70) %k
M. BAE - 50 S % 595 nm OWIEE % 2 L 72,
FRCY YIiE T V73> (BSA) (4 YE by #)
EHOCTER L2 Eir s, ¥ o7 eeBl L7,

& VX7 B CHIE L 2z MRkl 12 H2DCFDA (A
vebheYz v Mz, 37C T3040 A v F 2 X~
b L7228, 485 nm 7% & N2 520 nm 12 BV B HGis B 2 il
E L7z

2. 6. 8-OHAGAIFE

AR Z R L 72, DNAZFA 527 % —TISF v b
(FIEH3E T2MW) ZH W TDNAZHHB L7z, Bohi:
DNA %, 8-OHdG#ll @ pi LBl iR#E £ v + (AL T3¢
) %W CHILE L =%, & E N5 8-OHdG & % &S
8-OHdG Check (HAZALIIZEHT) 2 I\ CllE L7z,

3. & R
3. 1. YVARBICEIIBHEEFRREOBANEES
(AAEESRMHEAET)

< AW BV B HEHEE T 04 5 I 2 O B
P & HERT 5 7200, B APE T (W : I = 121 :
12h) CHIE LAw s AW L DB E ML, T oW
BIETORPER L7 (Fig Do KABGO< 25 —

V¥ 2L —%—"7Td5Bmall BnT OB L, B
SRR (ZT22-2T2) TR E R D, BHEA S
(ZT10-ZT14) ZHhF T/ e % 2 HNZEB) 23380 S 7z
(Fig. 1)o BMAL1 ® 78— s+ —"T& % Clock ® 3Bl 1 1L,
DKL & M) X2 IdBO s h o7z (Fig 1o
BMALL/CLOCK ® 5 % B2 9 % Cryl ® 5B & 1%
i —2 %2 2 720 BMAL1/CLOCK O #E 5T
& B Rev-erba 7z b W D site albumin promoter binding
protein (Dbp) DOFH/N% — VIEBMALLICBIFAZFNLE
WA RL, BAicE =2 2027 (Fig. 1o % 72HEE!
a5 S ] ¥ Td % RAR-related orphan receptor
(Ror) O3Bl HNZ I D S i d - 72 (Fig. 1)

3. 2. YIUARBILHTEEEHEREREETRIAD

BHAZE (BAEXGTEHEET)

WIRE 4 PF T2 T2 ORBRDTH INZE B 5 1 fF A Ak 1 i
BIZFERET L7010, FEMETFRAREZHETL. F I
ANOVAMHIC & ) HNEB)OF I W& L7z, EPEREHR
MW % Catalase (Cat) DHBULZTI0C + T 7 HAFFET
HHMNEEZRL72. /2, Cu, Zn-A—8—FF T FY
ALY —EROPIITNVE T+ RV EF T 7 —YOFH
LIV S HNEB 2R L. M EEARETDH D
NADPH* ¥ ¥ ¥ —¥D¥72=y MIBELT, #WIEL%
WTFROBIEFREBED, ZT6 IR/AMEZ /R L. ZT14 12
A Z R T HNEB B S /e,

3. 3. YIAEEICHIZBEIEETFRIROY—hT

1T UVX L (EREEGT)

< ARBICIBT S AN L B{AFRILO HNES) (4
—HTAT ) AL) ODEERMERT 572012, vT A%
THEGEMETCTHE L. ZOBROEFIZBT 5 REHEETF5
HaeBE Lo ZoRE, WHEEEAT &Mk ’REhEET
FEUIRIE SRS S, $512 Bmall B X O Clock (WG 5
PFTFED B RERRIFEEZR L (Fig 2)o F72. KSR
TICTIRIEZ R E e h o7z Ror DFEB I, ZT18 1B W
THEMBSBD B, Cryl LFRBOFEH Y — &R LT
PDloZ enro, 7 ABBICBIT28EFHHCT—P
TAT V) RALDFFEEDHER S NIz,

3. 4. YIVAREICHIZEGTFRREODY—HT17
VXL (TEREEHET)
RYZAEEIZBNT, ZOFEBIH =T 472 A4

ZFRRORZERRIBICEIE L 2SR T 2 ER T 5720, EES

T CHE L2~y AREICBT 58 BIETFORBEER

L7z MEL2BImT 09 By Collal. Mmp3. Foxol,

Cu-Zn-Sod. Mn-Sod. Gpx, p40"" 7z & XIZ p67"" D%

WaED, CT2~CT14 122 T <, CTI18~CT22 2w
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BHOER %2R L7, o FI T, YT AKRBIZBITHROSE D HNED) %M
U720 BRSM T TR ZT2 B X UZTI0 A& W EINICH

3.5. YUAERBILH TR EEEKFE(reactive 0\ KL R/ NECTH 2 B 0 R E V53R S 7z (Fig.
oxygen species ; ROS) £ 3A) . MHEESM T TIECTIO 2% b & < v KR & i/
TR ITHRNRH P EE T RAZ I LD L5544 BV TR 5 FoRNEVW DD 57z (Fig 3B). =
OHTRIBEHELTBY ., Me BN EEEL S 2 NoDMERENS, ROSEIZH —H 714 7 ) X LDHEAE

Fig. 1 Y AEEEFICH T IEHEETFRREOAANLTE
BARESEMET (12 BEREIBAEA —12 BERERSHASE T) ICTRB LAY U X EEDOEE % 4R & ISR L.
mRNA DI % . real-time PCR &% U\ TH#%5T L 7=o Mean*=SEM (n=5)
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THIEDRENTZ,

3. 6. BMAL1 RIBICHESYIARBICEHEITAROSE

BBV T, FHICBITAROSEICY - T4 7T
YURLHH LI EIRENS (Fig. 3B) £ Ta v b
T— )< A% S CIZBMALIKOR 7 A DR F 2B

%5 ROSH# % Jll £ L. ROSPE A B 5 BMALL o B 5 %
Bt L7z Hikn (10 B8is) I2BwTary ba—pxv AL
BMALIKO ¥ %7 A2 D 12 Bz ROS & D #1338 5 7z
Motz (Fig. 4)o LALBAS, 20 EiiCB VT, 3~ b
T — )b ZAEHICBT %S ROSE I 10 MR I HARTH
3REITHIM L7225, BMALIKO < 7 2 D £ #uid 10 J sl

Fig.2 < REBICH G IBEEGFRREOY—HT+ 72U LA
TEREEETICTEHEI RO REROEE 4 4B EICHREBL. mMRNA OFIB%, real-time PCR &%

AWt L, Mean+=SEM (n=5)
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LFIREECH - 72 (Fig. 4) W %o 22T 3.6, 128 TROSIRIZHED A L7z 20 i

DAy ra—)b<7 A EBMALIKO~ Y ZAZJE % HW T,
8-OHdG & # #at L7z ZOki#, BMALIKO~ ™7 A J%
BBV TRAEIA R S L7z (Fig. 5)o

3.7 DNAE k8B ¥ — H — 8-Hydroxy-2'-
deoxyguanosine (8-OHdG) &
BRI ROSIZ X 5 DNA OFALIEE 12 #E v 8-OHAG 234

(A) Wi 59 T

(B) Tl 5+ T

Fig. 3 ~YUXEXKEEICE T2 ROSENHREH LV Y —HT1T7 UL
BARE ST (12 BERERAEE 12 BSRIRSHASRMGT) ICTRAB LAY X(A) &5
CICEREETICTENE S B2~ X (B) DEERKE & 45 EICHREXL.
%MD ROS 8%. H,DCFDA #FVWTHIEL 7. Mean+SEM (n=5)

Fig. 4 v XEEMHEEICHITS ROSE

Fig.5 Y YXEEICHTS 8-0HIG E
BARESEME T ICTRBE L/ 10 B (10w) &5 UNC 20 B RS SEETICTRB LA 20 B0 bO—
(20w) ma>rrAO—IL7IRELU BMALIKO ¥ IZAH 5

W IRE LV BMALIKO ¥ XFEE % ZT10
BEE%E ZT10 (CHRELL. ZDEED ROS 2%, H,DCFDA

(ZEREL L. 8-OHJG E%. ELISA¥ vy rEHN
#FHWGAE LR, Mean+=SEM (n=3) (*p<0.05) THIEL/. Mean=SEM (n=3)
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3. 8. BMALIKO Y JAREBICH TS EERREE
BIEFORIREL
BMALL I & 2 2B RREFE 2 542720, ZT10 6
LOZT2212BWCay Fa— )< A& BMALIKO~
T ADEHBEEFRR L. ZOBETREEZWE L7z, &
PREENERBEZORBIIVThoOBRBICENTH 2>
Fa—)b< 2 & BMALIKO~ 7 2 & ORIZEREIZFAD
SNhh otz (Fig 6A)e —h. EHBELEREHZETH S

(A)

Cat Cu, Zn-Sod Mn-Sod Gpx

Cat Cu, Zn-Sod Mn-Sod Gpx

(B)

Dp22phox  p40phox p47phox p67phox gp91phox

Dp22phox  p40phox p47phox p67phox gp91phox

Fig. 6 BMALIKO ¥ XEEICH T3 EHMREEERFDE
= FHE

RS AU TICTAB LA 10 B0 rO—IILY IS
LU BMALIKO ¥ XD 5B EHEEH ZT1I0 LU ZT18 (1
HEL. 20O mRNA OB %, real-time PCR E#& W&
U7 (A) EMBREESR (B) BUEBRELESR Meant
SEM (n=7) (*p<0.05)

NADPHA ¥ ¥ —¥H¥ 7=y MEORBLIZ, B L7
W NOERIZBWT S BMALIKO = W 2 2B W THA
@10 25388 & N7z (Fig. 6B) o

4. & &

FEHEREIC B B — T4 TV AL ZRWT 5720
12 FTEBICBT IR T ORIy — V25
PICTBUEPD L, HEEFRM T THE LY AEH %
AR S 22 Y TR, BRI TRy — v %
T L7282 A, Ror 2B $RTOWREHRIZFIZHNE
FzmRL7z (Fig o 22T, THOHBEGTIZBITS
BEFHRBIZLAS, GBI X h FL s “HNES” T
HHOH), HDHVIZHEN L WMH) AL (F—A T4 T v
VAL DFEEZLL TWAEHDH0O0EZHLNIT S
BT, HELETICBWT 7 AZ2HE L, ZOKEIC
B LEETRBEWN L2, TOMKE, HihEET0%
HUIWHBEST L AEOREB Ny — V2R L. & 5T
BESMF T CIREF L o 72 Ror DFEBEICH U X 1M
HEUTw7z (Fig. 2)o $72. Bmall % Clock DFBIN T —
CERMEEMMTRET 5 Ebh b LI, EIREEET
DIE) PHBEHT LD b, ZHORIKELL RoTWw5
ZENbhD (Fig 1BLV2) . INSORENS, KF
BT ABIEFRIUCEY—H T4 7 ) RLHDAAET B
i, ZLTEZOWMRIM OB L Vb3 205
ZEDIREN, RorDFEBII, ZOKHIZE A —H T
47N RLOMEO—BITHLEEZOND,

TERE St F TR Lz~ AR S 2 W72 ME 5
RZEIZBIFAROSHICH —HF 4 7 U XLDIEIEDIR
ENT ML, EEIZBIF S ROS &~ BMALI
OG- R SN (Fig 3B)o BMALIKO~ w7 2128
FAROSEIZI YV PO — V=Y ZADOFNICHIEEL T, B
figks O, BRI, O — 5 THNE TR T A
XENTwbY, 2 CHRBEICBITAROSEZMELZE
A 10 HEIKFICBIFAROSEIE, 2 T —L< Y
AL BMALIKOY Y A L DM TERIAD SN G o7
A%, BMALIKO® 7 A TlZ, 2> ba—)L< ¥ 2IZBW
THBIZ I NINEICHE S ROSEDOWINIFED Sk o
72 (Fig. 4)o X 5HICZ O, DNAMMLIEGO~—H—TH
% 8-OHAG @i . BMALIKO = ™7 Z 2 35\ T A i i)
MROLN: (Fig. 5)e ITNH DR LD, BMALL (37 FF
2B % ROSE. FRITMEEICHE D BB 5 ROSED
FEAEZHBLTCWLZ RO E R 572,

K\ TROSEDHIEIZE G325 KT O#IAFFHB %
Miad L7zo SNORT- oI, REHEE T2 X D AN
ENDZH—HhF4 T )AL, FLTHERICE S, §
ZhBEREIC L D FEINLE HNEBHOWT L ORE
ZT B EAIRENT, PIZ I, HESM THE~Y A%
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HWMEIC X V. Cu, Zn-Sod. Mn-Sod. 7% & O°IZ Gpx
DR =T T4 T ) RLDOHFEDVRER S NI2H, £
DO—F T, HEESEATTHE L72BMALIKO~ 7 AI2B
WTC, INOHBIETORBICENRD N holze 2D
ik, ISEETOEHAOHMEIL, BMALLIZ X 5
HWEZITEH0D, IO EN BN L ERL TV 5,
WiZd Catd HWIENADPHA ¥ ¥ —€DH7212=v b
DO—EBOFEBUENT A5 b JHITIC L AR S b,
INLORERDNPS, BV TR A BN 1 H %2l
CTEFLTWD I EAVRE SN, T 722 ORI TR
BETIC X Z2HIHOA L ST, BHHMOBES b RENT L
BHSENE oz LIeo TRIMIZETHONIZIND A
i, EGFEHOEZEEZFH I OTH Y S, fbhka
FEZIE Lo L LT, KRR 1T 2 IR0
IUETFUAZLGRB5DTH b,

(51 FASZHR)
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Filaggrin plays a crucial role in epidermal barrier formation. Recently, loss-of-function mutations in the gene encoding
filaggrin (FLG) have been shown to predispose to atopic dermatitis. Since most of the FLG mutations identified are
a nonsense mutation, we, in this study, aimed to develop novel therapeutic strategies for atopic dermatitis targeting at
nonsense mutations in FLG. First, we performed mutation analysis of FLG to clarify the mutation frequency in the Japanese
population and showed that 10% of the population carry one or more F'LG mutations. Subsequently, we established reporter
gene assays that can detect readthrough efficacy and performed compound screening by using these assays. Notably, we
identified about 50 potential hits from the compound libraries. These results would open a new avenue for developing more

effective and specific therapies for this intractable disease.

&

7 Y= E RIE ANROR 10 — 20% H3HER S S
OTHEOEWIRETH L, LrL, 7T M=l ERD
WRIZELSAWTH ), ZOHEBIATOAL FANHZ
b & L7AHEREICH S 2 2403, HEAEBI I3l
MigLOATEA FORIWEH Z&RITAET, K& 2thaM
Lo TEZe 2704 FITb B HHEHEDO BTN
RO SN DR, HEEHITRIE. HAANT bE—1ERH
REHEOBN/NS REFZHRNT L. Z DR 30% 57 4
S UBIETERAHEOCEEWHLACLEZ Y (K1),
T4 7 RFN) TRERRICUHED Y YN ETH
0. BETERICLY) RN 7TREMIN T2 L4 0
PUEICHBAEEE 2 0. 7 Y —MRE L2 LT <
GhHEHMEINT VS,

FITARIZETIEZ. T3 BTN A ZoKE REN
EHWTT 477 YRIZETFERORAEREZHITL, 25
2RI N ) T ORERE AR D B EFUS R AT - ¥ — RS
RKOTFEBHRTH L E VI LF OB LI1Z, 7MY
— YRR 8 2 D IS I I I D W 7200 T DIRED KA
ELT, 7497 VBIETICELF ey AERE R
ARIETY — FAV—BEOREEZHEI LA (K
2)o WE, FUEVAERICL DRI FUATE
LEFZITYVRY—=2EF7 U7 E0MRE P13 572
O, WREME Y Vo B ST, BRERET S, K
Fgecid, VARV — 2125 5 mRNAFRERICHF V£ v 2

il

Development of novel therapeutic
strategies for atopic dermatitis targeting
at filaggrin

Toshifumi Nomura

Department of Dermatology, Hokkaido
University Graduate School of Medicine

K1 7heE-—MEEREBEEOD—BIETF T EBEFICEL
P e ZERICEIRIET 3,
BREGARIEL Y VX7 HEWE LTS [V —FRL
— | LI BGR RN, 74527 VEETOF VRV
EBRAEGARIET L2 BIRT. HARAT MM %
BETHESINTZT7 457 VBIEFERD 80% L L8
FrRVAERTH B0V, ) — FAV—{FEZ oK
e HOIEL < OBETIEFORIEZ 7157 ~
DB AD Lo AFFETIE, U — PRV =%
Hw, BEEETO 7457 Y ORRZODOZHERT
L TIEFRARBIERERLNY TREZZIET S &0,
PR DR & 134 < R MBI 2R BHE ORI % HR
(2,

x B

1. 7427V EETFERREEBN

BRbs & b ORI B9 A A E TR GEFR ¢ ki A
FFE4)E PR ISENLSY 2 v— FERBL. HIE At
HRBENOR 2 T A BB L T b AT — MF%ET
HY, —EEHEZFRICL TS, SHOMETIZ. Z
DI B, TRICHEHELZR 10654 ENRIZT 457 v
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T457 )& 2—y MIULET FE—EERBROFREEEDHER

B2 7477) BEFICECLERERARIET ([V-K2L-]) 2T
REN)THEFEEL. 7hE-MERBERDBRETFRHICOEPFZZE

TSNS,

EETER (PN & 7 P E—RBOREER R E12DnT
RN L720 74 770 YBIETERIZOWVWTIE, IhE
TEADPFEE L IIHEEOLERD S 5, HEDE 8l
BT 47270 vBIEFZ5 (3321delA, S1695X, Q1701X,
S2554X, S2889X, S3296X, K4022X, HiHALE 1 D) I2on
TSangerEx2 WA VLI V=0V ATAZ ) —
=T L7 TVVF—HE (7 PE—PREF %R JEX
Wit B DA M EREEIZ oW T, International Study of
Asthma and Allergies in Childhood (ISAAC) D22
FAWT, 258, 4R, 7IRIREICHE L7z,

2. )—RRAN—EH¥ZRAETRERLR—2—2—7

VA DL

pGLA20 XY # =DV ¥ 7 £ 5 —XEET (luc2) WIZ,
site directed mutagenesis {2 & 9, ALTIZFE KL F
Y (TAA) Z1E L7z (Y179X) o HIBREER % v, AR
AT 5 luc2 #i5+T % pcDNAS/FRT X7 ¥ — O CMV
TOE—F—DTHIZrZO—= v 7 Lize BR uc2 ¥z
FaffALRAXZ % — & p0G44 % 293FIpIn AL 12 co-
transfection L. A 7o~ A ¥ ¥ CEIRNFICESh -0
O =—75, stable cell line Z2/E L7 (K3), ThZFh
Oan—hrobHESNrza—YIiZOonT, VT
—¥ 7 v+ 112X 5 characterization # 1T 720 FIAEIZ,
GFP#E{EFMIZ, site direct mutagenesis # v, AT
WCHE#IE T K (TAA) 2/EB L7 (Y40X). pcDNA5/
FRTRZ ¥ —i2zu—=vZ L, V¥ 7=5—¥Llkk
D} Tstable cell line Z1E L7z Z OMINEFKIZOWT

3 ZOMREKIZY—RII—PRIEXICDOAFNRE
NI, BEIO)-RFINV—EFEREICERTH 3,

H, Bongiso s a— 122w, Western blot %
JA T characterization %47 72,

3. 71477V >&E—7yMILE7 NE—ERBRD

HFBEEDORE (V—RRAIL—EE)

2. TYERL L 72 & 8 luc2 #8157 % FiD stable cell line %
19992 FEH O LAY T 24 G H L. Sobm2EHl L 72,
BB.TIZ )Y FRIVEMEDO—D>TH 5 G418 (F:
BERGEWERAZESH, MRS AR 2 H /- G#E
2L D) CoMBMRIERVWIEILE R L7220, G418 % Futk
avho—nELTHWY, BlEay ba—iviZiz, DMSO
1%) #HVz. 20 IXTOEBRCHRBBEE» 7 ~
b EEE R E VD I L TR ALY 27 VTOME
FrWo L, HHEOBNERICRSL L) TREES L,
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B R

1. 71427V BETFERRBRBMN

1065 AW 96 N7 4 97 Y#BIZFEREZRD
(heterozygote #% 93 A. compound heterozygote 7% 3
N TER D 93% A7 4 77 Vifa FEREF LT
Wiz (M4), ZROWNTIL. 3321delA 15 A, S1695X :
0 A, Q1701X : 2 A, S2554X : 11 A. S28389X : 38 A,
S3296X 1 7 AN, K4022X 1 27 N, FiBAER 2 A Tho7
(4o 7477 YEIZFERET PE—MWEEEOM
BIZOWTHENT L2E 25, 2%, 4TIk, A v X
sz 155 (95%EWIXH : 1.08-2.22), 147 (95%
fEHEIX I @ 1.03209) Th ) HEAEZEDLD, THERFETIX
F v XAT1.34 (95% FBHHEIXH : 095 — 1.90) THH. A
BETROLPoT, T20 T MM FROERERIC
DWTIE, 74 77 VBRTERMREREDIT ) D3I A
TELHRTHBICE P72 @ik, LAl s, 25
O & EREE O BT S 2 RO o720 7
4 T7) VAT ERRLT N —MEE KOG L SE T
Wi B OFIEFI NI H BAZBD LD o7,

2. )—RRAN—EHZRAETRERLR—2—2—7

VA DL

AL 7 by =22V A2ED, luc2 85+ WIZ
Y179X 2%, GFP@EIETWIZY40X 25, ZNENER S
TWb I ERMERL7z0 BE luc2 85 1% F#0 stable cell
linelx, MWEFETWEN T 725 —ET v AL I2BWTHH
DTEWELE LR ELRVDIK L, %) — KA
—#TH5H G418 (b MIIMEHATRELRT I/ 7Y 3y
NRPUER]) T 24 REIHHZ TR OEE L E R L2, —
V. BRGFPEIETF# VT VA7 27 ¥ a v Lizstable
cell linel¥. PLGFPHifk % H v 72 Western blot T H K ®
NV RPMERTE R Dol £2Ty WRI Y —%T
Y — Mz % 4% 293 M B 1 transient transfection L. [ k&
D J5 1T Western blot # {7 L7z & 2 A, G418 DIRFEK
FPEICGFP ORI E LI L Tnice 2%, R uc2
M5 T % FOstable cell line # T, Millafs &4 o
FUEEZTVY 725 —ET v &L ZITWV, 967 =)
7L — M2 5,000 DKL % #E 2. 500mg/mL ® G418 T
24 WEEHE L7280, mOBEOR VT — 7 (%CV. Z'
factor) S HN 5% Z & 2R L 720

3. 7477V &Z—=F7yMILE7 NRE—EEBRD
HBAEEDRARK (V—RRAIL—EE)
2. THEWL L 722258 luc2 % ¥ stable cell line & i C,
primary screening #fio7:¢ 2%, BEar hu— &
AR AL EoFs e R LAbEWas, 130 R E s

4 HAAD—HAODI10% H' 71457 VEEFERE
AHLTW3,

5 W7 7—ETvEAERVETRII)-Z2 T2,
130 {E? hit compound ZEE L 7=,

7o (BEEM D% 065%) (X15), bV IELERL:
ILEWE, By bo—u &k, #6050 568
RO B, B ra— 1o %CVIE79%. B
b= VDOUCVIZ148% TH Y. Z factor i 077 &
BiFZaflzm L7z, 130 o/bEWconT, Vo725
—E7 v ¥4 %M\, retest screening # jifr L7zk 2 5,
#140% DALA AT, RV FEEIINZ /R L7z,

R

1. 7427V EETFERREERR
1.1, T4Z 0V EGEFEROFRERICDONT
EEOFERETIILEROBARIZIZ8%THY ¥, 1t
HENEN ORANEZNRIZLIEAERY T4 TOEROHE
HHRIZ1LI% TH 72" SHOKA OFERT b x5
DFIL0% VLR ZEAELTBY, 7457 V#i{ET
EROBAFRIIOARTOEETDHR 10%FEEE & RN S
b NODA R L 1 ENTEEMICEE /N 7 EEDVK
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TLTBY., REWICHEEETT Y=L %% %5E
LRV ERnTPHEENG,
1.2. 450V EGEFERETME—ERBRICDNT
KD Z 74 TlE, 745270 VB TEREIT7 MY
— M EEROBEELEERNTFTHL I LAREINTBEY
(Fv XM :213~478) 7. HAATHWH A E M
BIIED SN0, BRRDF—% LT 5 L4 v X%
RO TH - 72,

2. V=FRRI—EFHZAETRERLA—E—2—T

P cae () kv

7 =R E RIS S ) — K2V —EROBSSICI
T, A DORET 58 2 THEEOLEW & 72K
WA ) —= v 7&2emL, VY 725—¥7 vt L2
W, drug screening AN K 72, FHI D) — F 2V —1if
PERETRERLE—F =V =0T vkl VAT LR
THLIEWZEY L7, $/20 GFPH W27 v &4 T A
FABMELZ, VY725 —F7 v IREIEN—
Jiv BRSNS ERM SN TV B, Fox A4S EERK
L72GFPT7 vt A LT AZ T, ThHDOREE N
Ry 2ZEDMETHE, Tl GHDRATY) —= 7T,
%CV. Z factor & IR AR L. &3k 4 25T
L7727 v A HY — F 2= EICBWTHEE D
BWLDTHE I EEMR LT,

3. 7457V —=7yMMILEZNE—ERBER

DFREEEDRFE (V—FRIL—ERK)

Tk DFEER2 TER L. RELRT v EAf VAT 4%
v, 4 H50Hoe y MegGWERELZ. b
DALEWIZ, RN — F AV =G 2O 2 LA TFHEE R,
ST MY E %R0 4 O BRI BAOERIRIG I
ORNBLIENPNREEND, T2 5H. Thooey b
LEWIZOWT, GFP R EMMDO L R—=y =T =T vk
A BTG E DL & DI, 7497 VEETIC
F ey AEREFEOT MY — MR E KB kOB AEM
fZzEBEL. 74527 Y OFRBIAEET 5 PHRE 2179
FETH D, T F vy AERAFHOETNEY~D
BHAZX Y. in vivo TORFEEEIEHIZOWTHFEM 72
Wi 2179 PETH 5o

& 1&

REFZEIZED, BRADOK10% D7 4 5 7)) Vs T
BREREL, 7 M REZRBELLTWIRETHL L
PSP o7z 2. 7 PR ROBERICT
47 VOB EHERTIENEETHL I L ERIET
5L EHIT, 7 ME—HEERERIET % 0 O RIEA o
ML) EEN) THREZNESIELZETT PE—

T457 )& 2—y MIULET FE—EERBROFREEEDHER

T T TN A RIET 2 HELRMETH S,

) — FZ V=IOV T, BN T — F AV —
WHHEEZFL E M AOEG W LREREITI /7Y av K
JPUVEA (v <A 2 v E) EPTCI24 LAMSTWw
HWVAS, MFE BT — PRV =ML, wiE I EIE
OO BENORMPEGPHEETH 5, FHIOY — K
AN =i 2 ET R L R—F — V=T vk, VAT
LELT, Wy 725 —BEGFPZHWAT v &1 %25
MLy B2 HEEOLEWEA ) == 7 L. #5011
D) — FANV =GO LEW ZFREST 52 LTI L
2o TNHDLEWIZ. 7 MY —MEFLEOHBEBERLTHIO
A 53, e OBRERBOHRHICO AR TH 5w REMk:
BHY., S EFVEWEH W, R REWEREL
TWFETHD, T2 SHIFLADHEL LAY —=
VT VATAIE) = FANV—LEYMOMBIZAEHTH -
T2z, BINTILEM S A 75U —% AL, 645
drug screening #4179 Z £ D WHETH L, TNIZLDH, T
MRS RBERETOT 4 F7) Y ORBZEDOLD
EWRTIETIERRARIEEZMR L. N 7HREE & IE
FTHEWS, FERDERD: &34 < B B AN R G
OBFEFTREL 2D 5D EHEL TWwb,
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Microsomal prostaglandin (PG) E synthase-1 (mPGES-1) and prostacyclin synthase (PGIS) are PG terminal synthases
that function downstream of inducible cyclooxygenase (COX)-2 in the PGE, and PGI, biosynthetic pathways, respectively.
In the present study, to reveal the role of these PG terminal synthases in skin diseases, we investigated the effects of genetic
deletion of mPGES-1 and PGIS on skin disease models in mice. As the results, we found that both mPGES-1- and PGIS-
deficient mice exhibited a significantly decreased contact hypersensitivity response, indicating that mPGES-1 and PGIS
cooperatively exacerbate skin inflammatory reactions. Chemical-induced skin carcinogenesis was also suppressed by
mPGES-1 deficiency, but PGIS deficiency did not affect skin carcinogenesis. mPGES-1 plays an important role in skin

carcinogenesis, but contribution of PGIS might be little.

1. #

TaRy 7TV y (PG) B4 AL D S
D) TH L, BRIERH A &V o 2R L VK RED RIE R
HETICOMEDEZERMONT VS, K4 DPGHEIZY ¥
O+ F 37/ —F (COX) [T T7TF FUfhomEs
N72PGH, 12, ZNZN D PCHIZHFFI 7 PG il 4 ki
EMWERTAZEICXYEESRD (M), TAKEY V7%
EDIEATaA FUPLRIESE (NSAIDs) 13 COX % #0iil L
COPGHEDEAZWA LI LT, BIIERM. B AL
HEwvo 28AEHZ 8T 55, fERAWTZ oA
NSAIDs & B RSB AR 1 70 & B 2 AR 2 7R PG
A ED, TXTOPGHEHEAZMATLE) DI, %
CORMERZHED DI EDBMEE o Twb, F72. K
P EICB W TIX, NSAIDs 237 LV ¥ — Mz i 95 2 5% 12
WEALT 5L, —EDNSAIDs DG BIBAE L FHT 5 2
LS THE Y, NSAIDs O Rz A~ D@ 2 1515 %
KEBERE R >TWhH, £ Ty AHFETIE, B
IS H B R 2 8 727 NSAIDs ORI 2 8H L. itk D
NSAIDs A3 & 35 % COX b 5 Fr 7z Al & L
T, COXDTFHTIA72 5 & PGIRMAIERE#HE, 1T PGE
HBREFED 1D, BREAGMPGE A K # -1 (mPGES-1)
L. PGIAHiRE# (PGIS) (2i:H L7z NSAIDs DT
H % COXNTIE, AR EF MR I B b % A R Y
DCOX-1 &, RIERHADIIER IR IV FEHFHE S
NBFLROCOX-2D2ODT 4 VWA AHIAFEIET 5 DS,

il

Role of prostaglandin terminal synthases
in skin disease

Shuntaro Hara

Division of Health Chemistry, Department
of Healthcare and Regulatory Sciences,
School of Pharmacy, Showa University

X1 7AX&Z2T52 I 4EDERRE
mPGES-1 & PGISIZW§Fh b 2?9 5 COX-2 &EINMWIC
FeREE L, 2 N 2N PGE,. PGL % AT 2METH 5,
A2 Tld. mPGES-1 3 X IFPGIS D # {5 FKIEH~ ™7 A
G, BERRPEE AT ER LI, AR~y X
&L IRREDIIERHEITIZE D & ) RIEWAIA SN L H WG
L7z F72 RBORIERMITICEVEAE S NS KL PGH %,
LC-MS/MS % JH W ERF I 12 5 B IRHT L 720

AFFE TRENT % 47 9 mPGES-1 D4 B FHLEHRIZ DWW T
. BAE, BIEH o7 WNSAIDs & L TR TE D
FHEDPEATNLD, ZOFLLHER L, ChETD
NSAIDs & iZEAMAZT THRAMEED 2RV R, Zh
W2 IEBBUESE 2R S 2nil bl cx s, oh
O OWFEIE. PGIRMEE BRI 2N L T 2075 i E
EDOHFEEOWMRENEZ R T2 TR, ST THOLME
o TOBRD - 72 FRBOW 72 2 5iE. HEIEOFERE O fif
B o s Z e lifFs s,

2. £ B

2.1. &%

mPGES-1 O#AEFRIA~ 7 A ¥ KPR DR i
Bz L) I E N2 mPGES-1 @z AT a X (+/-) <
7 Z (C57BL/6 x 129Sv ) % PGIS O #{EFKiA~ ™~ 2 ¥
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A CRR S o8k AR F6 4 X 0 27 & 7z PGIS
BAEF~NTFORIE (+/-) <% A (C57BL/6 %) #AF L7
LOB IO, ZRZFhBalb/cRIZ104L0L R LACH L
borHniz, TS0~ T ZADFIBILHEEA S DNA
I, HHEICLY Y2244 F L, KO AT,
WTIZHRA L. SFEBIMEHE L7z,

2.2. DNFBZE7 LI ¥ —HZfEBERETIV

7 LV — Vil i 4512 3815 5 mPGES-1. PGIS %
B % B3 % 72912, dinitrobenzene sulfonic acid (DNFB)
I2X 27 VIV — PRl % % % &2 L7z, DNFBIX 7
thy i FY=TF AN =4 1BRE L THW S, T3,
Balb/c R~ 7 ADEIRDOEZE N) A THID, FHIZ05
% DNFB % %4 L7 5 Hi B W CEMEZ 7 S 872, 5
Afs. =7 ZOLEHARZEIZ03% DNFB % #4i L. Har
DEEHE T, 2, 3. 5. 7. 14 HEMEICHEL, 7LV
F—MEE RO Lz 72, 2y ba—LE LTE
HM2id7 & v O %A L7z. DNFB % HMICEA L
T2 HBEOHEAMREE R L, MEMEAROER, Mikho
PGHHDOEmIZH W72,

2. 3. TPAFE—RPIHEEMEBXETI

— R 5k B Ml B 4502 B 1F A mPGES-1. PGIS &%
H & M9 5 72 © 12, 12-O-tetradecanoylphrobol-13-
acette (TPA) WX 2Rz E R L7, TPAIZL Y /
—WVZEMBLTLI6mMIZIRE L TA My 7 L, fHEFIC
16uM %% £ HICT & b Yl e Lize =7 2ADHES
12 TPA 3.2nmol (200 uL/mouse) % #Aith. FADE L % 1,
3y 5. 6. 24 RE[] & MREFAGICIIE L, W ROIRIE L L7z,
/s I hu— v E LTEEMCET X b ¥ ORE A
L7z

2. 4. DMBA/TPAFEREBREIPATTINZALE

BRR

K8 TOILFFEDV A BT 5 mPGES-1. PGIS @ 1% &
M4 5 72012, 7, 12-dimethylbenz [¢] anthracene
(DMBA) /TPA & V72 2 BB FE DS AE T IVIC X 5
M #4757 DMBAIZ2mM 7 & + Y& & L. TPA
F16uM 7 b YR E Lze 7 ADW R E I,
DMBA 0.4 pmol (200 uL/mouse) z= #Ai L, 1 ARHE? S
1AM 2 97> TPA 32nmol (200 uL/mouse) % #&Aii L
720 20 MBI EICA LR —THENT Y MT 5
&L BIT, MM RB AN, PGHEOER. PGE
AR OFBLL XV 2175 720

2.5, #HBPPGEOE=
i L7244 % Bead Crusher (Taitec) ZHWT A%/

—VHTHREY A — P L7 3000rpm. 4C. 55 H L
L7212, RiEERINURE A L7z, R L7414 ¥
— MIZHEREEHE & U CLTB4-d4 iz, 3mL®PBSIZT
TBE, WEEE LN 723 82 HAc 2 ¥ 2 — )L 5mlL,
K 5 mL TP L 72 SEP-PAK C18 (Waters) # 7 A 1Z
W X8, EEK 15%T 8 ) — )b, XVEYDIEIZK
5 mL CPed%, BT FV - 2% 2 — 1 (9: 1) %W 3mL
THEIM L CPGEZMIN Lz, WA BREL, K 7 b
= MYV FER (63 137 0.02) ICHEERM L. WY~
ThvE L7z,

PGHI DO WEIZLC-MS/MS DR Y THio 720 Witk 1
<~ b5 74— (LC) D% Prominence HPLC ¥ A 7
& (BH) ZHOWTUTOZRGTITo7% (47 4 @ TSKgel
ODS-100 V column (2.0x150mm M £&. 5um particle.
Tohso). ¥ ¥ F Vit A :5ul)e BEAHIZK : 7 =
UV FEEG3:37:002) &7 =MV 4T
NI—=NVA:1D)DFIV 2y NTHI LIRS N5
% ik 300 uL/min THH & 720 MS/MSH#ATIZ b Y 7
VI AR AT QTRAPS500 ¥ 27 2 (AB Sciex)
EHOWTA vzl L,

2. 6. RNADRH. ¥ixE, FEMPCR

i L 72 #L4% \2 TRIZOL (Invitrogen) 500 uL % Jill 2.
THIME 2 A L. WIS X D RNAZ i L7z Sl L
72 RNA % High Capacity ¢cDNA Reverse Transcription
Kit (Applied Biosystems) # i\ Callifiz G G % 47>,
cDNA #1572 & L72cDNA Z W CE =M PCR % 17
W, mRNA I %2 N L 720 K5 id Applied Biosystems
Step One™ Real-Time PCR System |2 & - T Power SYBR®
Green PCR Master Mix (Applied Biosystems) % T
1To 72

2.7 HBEXRDER

5 U 720k & R R V= ) VTS & o TR,
KT T4 VAL THY Lze AYMFYY Y - 2F VY
e 2i3, v A XY=~ b F T UER (WAKO) BXOD
1% A ¥ > Y RIELA) & Hw 7z,

3. & R

3. 1. MPGES-1DXRBIE7 LI F—HEMEEXE
615l B

X U HIC. mPGES-1 ok Kz i 4512 81 % 13# % B
Lhe T 572012, DNFB % w727 Lob 5 — VL8 S
RKETF MK BIEN %475 720 DNFB % EHICEA L, &
fgsg/z0bH, DNFBZ HMZ®EAIT 5 &, AR~ 2
T2 HBEZE—=ZICHADME L, ZO%ER 2 S
L7
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—7Jiv mPGES-1 X~ A Tid, HAER <Y X L[ L <
2HHZY =27 CHAOEED RS b 7zhs, TER< Y
A LS % EREORFEIIH ST W,

3. 2. PGISORIEIITZ LIV F—HiErEERZIE

9%

WA, PGIS O H Ml Bz i 2512 B 2 & & Wil 5 % 72
DIZ, [FBEIZ, DNFB 2 T 7 Lov & — Pz i 45 %
Fie L72o PGISKIH~ T AIZBWTH DNFBZ HAIZH
ALTHS 2 HBICEKRSMEDZRD SN, BER< Y
A LWL T, HAoREHH sz (1K2),

WAM< 7 2ZOFMHBTOPCEHOEZME Lz &
Z %, DNFB#% #4i L T4 5 2 H#%I2IEPGL ACHM T
% 6-ketoPGF,, ® 2SI L T\W722%, PGISKIE~ ™ AT
1X 6-ketoPGF 3 SN d o720 TNHDORER LD,

EEEEICHIZTORET I O RIEE KB RE DR

PGIS D RAHIT PGL, BEAE 24 L. 7 Lov & —PEBefil e i
RKEHHIT 5 Z EATRB I T,

S 51T —RRNBENEB R 98~ D PGIS D 5- % T~ % 72
DI, TPAZEAC®RA L TRBEEZEREZL, HHolt
JE2 Wz L7ze TPAIZ X 5 HADOIEEIXPGISKIA< 7 A
CBWTHEER Y 2 LFARETH - 720

3. 3. MPGES-1 DRIBISEBILERDISAZINFITS

S 5. mPGES-1 O EILFFEA AN BT 5 1%H5 %
S5 & T 5729012, DMBA/TPA I X 2 K AL h3AE
FMZ & BIRNT 2475 720 BRI~ X TIZDMBA/TPA
OBATZE Y 12 VEd 11 PED~ 7 Z IR B IS ST & 1
72DZ%F Ly mPGES-1 K~ 7 A TIL 8 PLH 2 PLiZ L A
JEEIIBIZ SN T, BPAROEE LKL TAED b
(K3)o S5, HEEREMEL-LZ A, FEMTY A

2 BARELUPGISRIEBYYIICIHITE7LILE —MiEMEBEARID

HE #8#%&%& (bar : 100 um)

M3 HERBS LU MPGES-1 REY I XIZH T EEELERISA
L WERFAR. T : HE #8#%& (bar : 100 um)

—131 —



QXX hAY MRS Vol.24, 2016

T 12 PErp 4 PRI BT 10l DL L O IESE AT385 & 7225,
mPGES-1 K3~ 7 A TIREHE AT S L7z 2 L2 BT
b5MELII6MLAIEDO LN LD o720 TNEDFERE
). mPGES-1 O RIITFEEDS A, EHEKE ITHFEICH
352 EATRBEEINTZ,

B < 2 O KR Mk H o COX-2, mPGES-1 D
mRNA ZEBL % E R PCRICTIHNT L7z 2 A, RULHED
B2 Ak &tk L C DMBA/TPA #4112 & 1) #3512 COX-
2. mPGES-1 ZBiAMiite S, JESARECIZ S S 2L
720 2OLXDOPGE2EA%ZLC/MSZHWTHlE Lz &
Z 5, COX-2, mPGES-1 ZBIOItEv, JEE MK
BOWTHEHFIIHIML Twiz, —JF. mPGES-1 K~ A
TIZDMBA/TPA 2 & % PGE, B 2SI S T w7z,

INLORER XY, mPGES-1 ®/KIE I PGE, FEA: & )
il L. DMBA/TPAIC X % 281281 BALEFEHS A % Hifl]
TEIEPPOLNE RS2,

3. 4. PGISOXRIBIZIRBILERIPAICEAS LA

E 512, PGIS OB FALZERMRAICBIT A HEITOVT
b AT % 47 - 720 Balb/c & PGISK{H~ 7 A Tl DMBA/
TPAIZ X 5 T8 VLH 7 PBIZ 7 ICHES AT & v, BpAE
R 2 L FIREDRBAHRD SNz, Balb/cR~
ZAZEEDBARDE L, I TRTOT Y RZFEDBADED
LNTWD, F&1ZZINF TITRIBICB W TIEPGIS OKIH
FEFRPARIET 22 L2 L TB Y Y, X%
A LIZ WS TIREBICB VT b PGIS D RIEDFE DS A
ET U REED E 2. KICCS7BL/6 2~ 7 A % W T
FERRIC R I A ZFEL 72 ZORE,. C57BL/6 %~
7 ZZBWT S, PGISKIE~ ™Y ATIRFFAER < 2 & [h
BEORHBANRD bl 20 FHIZB W TIZPGL AL
W TH B 6-ketoPGF, 121T & A LM E N5 72,

CNOHDOFER LY, KRR O PGL s R 1347 <
PGIS ®/k 4813 DMBA/TPAZ & % 2§53 AN I35 L 7%
WwWEEZ b,

4. E &

DLEo#R X b, mPGES-1 & PGISiz #h 21, PGE,
BLUOPGL AL A L CTHEMMRZERLIRET S 2 L8
SRME X7z, PGE, Z2KICIZ EP1 ~EP4 @ 4 B A S
NTWBEY, 20 HEDOEPL DK~ Y A TlE Thl ~D
AL S b 2 & TDNFBIZ X 5 7 LV & — i
R RAEIR E NS Y, Lo L, EP3 KIS Y X TS
ICHET 2 EAHE SR Twa T, ZhiE, o7 /4
A4 MZFHT 2 EP3 ASCXCLL 5B 2 ¥l 5 5 = & ThF
hER DR 2 JH L. PLElEH 2R3 720, EP3 OK
HIZE > THREEEAIHH SN TLES A2 LICLS
LHESNTWS, 4, mPGES-1 KB~ 7 Z12B VT

DNFBIZ & % # P Kz i 2 A58l £ 7z o 1%. mPGES-1/
PGE,/EP1 O ¥ 7 F Vsl Shiz/-0THh oL L EZ D
N5, £, PGLZHERTHHIPORIE~TT AITB VT
H IFNyRE L DA 12w, DNFBIZ L 5 7 LV ¥ —
Bk s L oWRIBRD ShTws ¥, F7-, PGL ki
RIEThl b2 RET LI LD HESINTNELE I NG,
mPGES-1 & PGISIZPGE, 3 X O'PGL #E &2 A LT L b
I Thl b2 RAE L. 7 LoV — Pl 8 £ 5 3
LT ENEZ LN,

—F. EEALFFED A BV TIE, mPGES-1 132
WCAEHT 5 Z 8120 L, PGISIZBE- L w258 5
L o720 PGE, 3% OMBRICB W THRBAZIRET S
CEMFWEENTEY Y EHICBWTHEP2 OKIRIC X
> TDMBA/TPAIZ X BFAAHHEN B Z L V%, K
$HZEPL, 2, 4 # BRBH S 7277 A TREFADR
HEENDEZE T HREE SN TV S, S mPGES-1 DX
D E BT OHILFEREPAZIH T 5 2 L2 50
o2 8Ty HEIZBWTH mPGES-1 12 & » T
SN/PGE, BEPZHEEKEZN L THEVPAZREL TS
ZENEMT SN, PGL & ASADBEIZ DWW TIZPGIS
DBIETFLZRIDPFEHNAY) A7 2B B Evo 223 D 2
HDHLDOD, TOBEIZOWTIZIFEA LTV
WV, A 1ZINF TIZPGIS O RIBDKEIZ BT B LS5
DARNMET HZ L 2 R L TE Y 25 EHEBAND
PGISOBGIZOWTIREL AW TH - 720 ABIFEICLD
FREIC X o TPGIS DR ANDFH AT E 7% 5 W HEME AR
MBIz, 5HED LD BERDPGCIS LFEMA ZFEDD
J2OMPEH LT L BB S,

5. # #&

ARBFFEZ XD T LV F M E RICB VT
mPGES-1 & PGISAY & & AR IT/EM L 1h i 1Y 7 8)
ExLTWALIEDBYONE ol T2 BMALTFED
AN BV TIEImPGES-1 MR IZE) < —75 T, PGIS®
BG 13w LRI S 7z,

E
ARWFFEDZBATICH 72D T A X PO Y —AFFRiRBLY F X
DIFFEBIE D F L2 8, LX) EHv L E T,
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Accurate sensory perception requires the precise targeting and structure of sensory nerve endings and specialized
non-neural end cells. However, the mechanisms that regulate the sensory terminal architecture remain poorly understood.
We demonstrated that an extracellular matrix protein, EGFL6, which is localized in the upper bulge region of mouse hair
follicles, sustains the architecture and location of the piloneural mechanoreceptor complex. During development of the
piloneural complex, EGFL6 is deposited in a highly organized palisade pattern in the upper bulge region and interdigitates
tightly with protrusions of the terminal Schwann cells and sensory axon endings of the piloneural complex. In Egfl6 null
mice, the structure of the terminal Schwann cells and sensory nerves is abnormal and they are often located in positions
slightly lower than normal on the hair follicle. Electrophysiological analysis of skin-nerve preparation showed the decreased
mechano-sensitivity in the KO mouse. Our results indicate that the specialized extracellular matrix acts as a framework to
regulate the architecture and function of sensory terminals in the hair follicle.

1. &

ExELME THHEEIE. MR - i - i
Wi IFMEICERE SN2 L0 Y, RETA. RIRHA
iy W7 & O REEREE IS IS 5, Lol &
D 70 2 MR I o0 AH LA F R0 4% % il AH 3 % 43 F- i 1 &
AEHOLPIZEN TV ARV, AT, BENVIH
WoObLTh EEICRRNISHEEGT 2 REMREA RO EY
NDY =T 4 v T & OB Kk E O, v
YV EROTBEHMBLY., B LMBEAREDL V5 —
72— AET B IEEEA LD L ) I b o> TV S DM
FHOSICT S (K1) T2, EEMARBYBRICL Y T
MM DL BEMEAZAL T B EAME SR TVDEZ &b Y,
AR AT X 2 TRt BERERE S T L. 2R
J & 4 U 720kt - B e AR EARAE O W REME 2 ¥Rk 3 %0
AREFFRIC X 0 filldd & BB L 2 074 ST OMY %
HiEd
Forid, BAE TR S oA 121X, 2 S HRkR
OMENER & ZNE AN 5 KO ST LA E T 2
BeEFHo TWD EDIBE T, X EL TWwb,
Bl Fx ik, BIUEK 29 SEEBHOTE IV D HEIEA
OFEEDS LEH & BTUBRME L 2R TS0 VEKEO
T S TR S hTwa Z e 2 RIL Y, 4
TR L L ik, BRABRICBW TEUBRMES K
[543 T-nephronectin # 7§ 4 Z L2 X . EEMICAHF

i

Role of the regionally specialized basement
membrane in the interdependence
between skin sensory nerves and hair
follicle stem cells

Hironobu Fujiwara

Tissue Microenvironment, RIKEN Center
for Developmental Biology

M1 eSS N AEREREEN L KEBREHE

163 2 BRI DN L S~ OFH & LR ~D 5L
EHFETLLEVWIBDOTH D, THITMA, IBEEHES
EAHEET BN Y O RLEEAS, nephronectin 7 7
IV =AY N—=TH%EGFL6 THIEIIFHRILEN TS
CEEREARBLTYS (K1), ShoomAaidge L, K
WZE TIXEGFL6 O f&#l 281 0 & LT, B2 ke
Gk & BB E OMELEH % Hl#H3 5 o i 3
L7

2. £ B&

2. 1. EGFL6 AN {EH

<7 AEGFL6 & E 2 FE R W 2 VAR 2 ER L
720 PUARTEEICH VB PR 2135 720, EGFL6 72 A HE
® N AKiih % K { mEgfl6 -Mucin-MAM-Myc-His 2 ¥ A
77 NEAERL, 293 MIENEA L7z th, Kb~k
AEAB DG ERR L 720 BT W & 72 EGFL6 &
HEZ, v VT 7427472z K
HEGFL6 & ¥ FI2HRE L, B, v A%
v 7uy 74 v CEGFL6 & fF R REHE S 2 Pl 2 15
2o VURT 74 =54 H 5 2%, P25 EGFL6 &
FEICHFRICHEGT 2 IgGa R L7z, Hefiisy—2 o
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BRBVEL, Eg6 /) v 777 b= AZBIT S ol
%C:loffﬁ%ﬁbto

2. 2. EGFL6 OSTEfER

FRBGETHER LT ¥y M~ Y A EGFL6 Hifkic &
0. SEAEMD S RARIZ 2T T O EGFL6 O JSTE DAL % i
MrL7zo B4 145 H (E145), E165, E185, 4 1 H (P1),
P5, P49 O~ AL EHMEI R 2. Bumiiii~—7
—THrAr 75 150PukE L Hicm L7z,

2. 3. HE3RTAXA—JEZRAW=EGFL6 ®

[RTERRR

FWL OB E GLEM. BELMFELR &) OMELEH
EALIZZE IR IER ICIRB S TR Y . B4 ST
RS, TO XD B FNREEZ EfEI SRS 512
. 2 WROCHY R AR YD B RAT A S BRHI L. 3 RIC Y MRR S
FUREE T 5 HEMOMINALETH L, 2 TlE, B,
EGFL6. & L CREMBEBEARD 3B ORIEL. 3KITH
WCEREEECRIBFICIZ B 2 EWSTE D [HH 3WReA A —
Dy T RN LT, RELEREAGGREBAYOML,
4% 735 KNV A7V Fe K (PFA) T1 — 3SKRMFEEL. ¥
HAR— V<Y v MEARL L7, B4, EGFL6. J&HE MR
AR % BB ORI L ) B L., fikoEHL%
iU 72, SLHE T BEMEEIC X 0 100 BUREEE O Z-stack M {§
RS L7z 3WICHSMHNT Y 7 b Imaris 12 £ V) Z-stack
W% 3 WITHCTRRER L. BE - RO 3k
TCE R R R 2 1572

2. 4. Egfl6 /)y F7 I IAICEITDEEMIRE
SEROBERR
LA SR O & L 12 B 5 EGFL6 O # %
Wi T 5720, Egi6 7 v 7 77 b= AT 5 EEAM
RO E LR 3WIEA A — Yy ZETHALL. 20
s EMEOEAL T, BRI 28 2 THRE L7,

2.5. KEREHREOERLEIE

8—12HKiD~Y T AEA RN S, EEMBERLHL W
IOWCLTHEMEZUIH LA TANF Y UN—ICEN %
BEL, 32CH 7 L7 ABWICIER LIz AS-LTMR (low-
threshold mechano-receptor) fift % [l L. AR % i
L7zo GBI BN DAPSYS 7 — # Bl ¥ A 7 A T
B L7zo F2JE~Ofil i jil 1%, Kleindiek nanotechnik
® piezo-controlled micromanipulator & >, 4~1280 um
DHHTT O -T2 BB SEL LT, EHICHIROEAR
AL EHT,

3. & R

3. 1. EEREICHITBEGFLE ILE/NEZ—DE(L
T2 T AT 12 B VT, EGFL6 28k~ w7 2 5 #R 5%
JBEUONVY BRI RNICHEET A EZHAMLT
wn P, 22 TId, SECBE L 72 EGFL6 itk 2 Hiv T,
FEAEWNC BT 5 EGFL6 & HE O /e 24k % §EM1 1 AT
L7zo BRI E 20O~ AJEFHE M TIE (E145).
EGFLG6 (235 & Bz % [X4) 5 JERS B —ARICHRAE L 72 (1K
2)o BURIMHGE 5L (E165 — 185). B3 & EFLH

2 XUXEWEDICHITS EGFL6 EHEDRTE, REEMF £ EGFLE fifk (%) CEDEMA
Y—#H—T%% Keratin15 OHLfE () TEEBELE, RRIBETEEILBOEREER T, /N —13 50um,
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Z X80 B R 53R Uy KB & BB &2 IX ) 5 2L
fit & BUOBEZ ) RIKBEIRAE L 72, BUREOR
iz (PL 5) TUBMIBAMAAES 2 BW IV VERICRTE
L7z (KED o 2NV T8O EGFL6 (&, Wufk (P49) Tk
L. 2y ERRICZ ORAERIBE L2 (KH). 20X
912, EGFL6 DAEAE R IZ ZE RIS R R S e 93 5
b, TOREIFEAEBRBIIECTY A 5 3 v 7 I2E1LT
BT ENWLNE R T2 HAKIZZ ) EGFL6 D JRAEAN
VY RIS I NS & BUORETA 7 VITHDH LT,
EGFL6 O LA I EE S iz,

3. 2. EGFL6 LREEMEEAHREDHEBE

2NV Y EEBI AT B B A BT B SRR AR A IR A
fahz¥, 22T HAEEICB VT, EGFL6 2V ki
MR ERE LRIET 208 P EHRET L. BUORE
AR, Mk~ — 4 — B III-tubulin THefa X 2 i
B O KBRS 1 #% (Low threshold mechano-
receptors; LTMRs) OHiZRFEEKA, nestin BlEO#E Y =
T UMD ERIZY Y FA v FENLEIEICLDEEKS
NBo BEMEB ML EGFL6 O fF#H SR 3 138 7%
S EZ KT 5 2 N FHREND, 2 2T,
P72 IZBSE L7228 3 IRICRfBIEA X =3 712k D,
EGFL6 D JFAE/8 5 — ¥ % G IRNT L 720 JEATHIZE Tl
A XA =DV T OREEDKE 205, EGFL6 2335V ¥ B
CHEFE ROy —  ERIR L2 R SR
7fENTEE Tk, EGFL6 IZBREM A MOMKA 547
NRE = ELTHAELTWAZ EAREN (M3). T
~ 7 AEHREZE ISR E 7 % Guard, Awl/Auchene,
Zigzag EMFIEN % SHHEOBAULHFAET 50, &THOE
WDV Y EEBTEGELS OMER A N5 4 T3 % — 2 H3Ell
gahiz,

EGFL6. B IlI-tubulin. nestin ® 475, EGFL6 1,

RS & nestin B EDORE K Y 27 VHIIEA NV Y EERIC
FE L7210, #K Y 27 VRO ZSEEBOSEI S 5
b ehmEns (M4), FBWEEGFL6 DA FF 4 7
INF = MRY 2T VRIS T A+ — 7 RS A SE R S
OO INEZEBWHLNE R o7, T2, HOLY
fuff L BB G O X V. EGFL6 13 ALk &
¥y YR OWE T B W REME RIS S Lz,

3. 3. Egfl6 /)y 7 IR IACH IBDEEMRE
SHROBELRENEL

INETOMITICE D, EGFL6 23 B MAR 4 A1k &
BEICHGELTWAZ PO o 22T
EGFL6 28# K ¥ 27 v #ifa & s ik o T RE I OVBLiE o
FECEDLDE) D%, Egl6 ) v 7T 7 b= A%H
WTIEIT L72e 9. BEDDOREY 27 V0K
BRI ZA, Egl6 ) v 7T RRTAICBWTED
BOREEICWPLTC0wLZElHLNE R 572 (H5). K
2y #R Y 27 YO 2SR O L N 2RO K S % 5%
HIFNT L72E 2 A, BEBOMIZIIERELZTRDOONE
Mol BRORIIEPI L TWE I LIRS NT, #
Ky a7 YHIROELZALE W DA DIHB 5 THNT
L. TOfREATTILLIZET A, Egfl6 ®/ RIELTw
5327 AT XY E L oM TENRELH B
BINDIEDVHL N E R ST,

WA, AR O TR AL & WG L 720 Zigzag B EW
&, TrkBFEPEo Ad-fiber &, Ret Bk C-fiber 2> & HK
ENb, ZNEFNORKE RS ITEITRED SNk d o7
B5 WERER D NT LIVEEEDELIL, RKEEZTER L TV 5
RO B ZITHML 72 (K 6)e ZNHDOKENS
EGFL6 23R M AR DR ETERIC EE e E 2 K7z
LTWbZEDIRENT,

M3 EESKRTEMIEEAA—LJIZLAIfRIEE N/ EGFL6 & REMIRMREK, Y IXEEEE
DER—IV7y MEAR%E EGFL6 #ifF (1)) LHE~—H—TH5 Blll-tubulin DIE (F5) THREL:,

KRNIV EEERT, /S—I1F 50um,
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3. 4. Egfl6 /vy 7 IR IAICETBMEMEED T BRI E 5 2 /2o T OME, EGFL6 / v
KT 7T NI AL ORE T, ARE ORI 5
k=< Z OB S EMARZ D B L, B ICH TREVBAN DA 7 OFDHEZF WA LTz (7). —

R % 5 2 72 B 0 Ad—fiber A MFE DG B FEAL % I 22 i A OMREZR T &, TOEIWELL. 08

L 725 Kleindiek piezo—controlled micromanipulator (2 B Wb, BREMBEAREMICHET 5 EGFL6 &, g

DfHF7-7a—7 %, EEMEEmICEMmEE, Tu—7 HRR iR O ZHRICWATH 5 2 EATRENTZ,

% rostral-caudal ® 5 AJIZ 4~1280 um D FEPH TEyA 2 &

M4 ~IRBEHBEROBREFORLEIER, vIXEBEEDOR—ILT 72 MEKRZ Bll-tubulin D#LE (A).
nestin #ufk (FR). EGFL6 #ifk (i) & THEEL. IRTEREBER L.
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H5 Egfi6 /v ITIrRIRCHETBER 17 MBBOMEZEIL, A) nestin REICIWVIEERD 127 MIROME
AI#R{EL7e B)#EKR 27 MIEOMERE£X27{E Lz, C—E) K17 MREORER. MigHDE. EaH
) DRIRBEEETRIL 7o F) K15 EDHFEEICLY, BRI2TMBEOEBEERET Lz, G) K15 BIEEBICRAM
ICMRIEB T 5#K 17 Mgt ED>ETDES,
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X6 Egfi6 /v 77 IRCHTEREEMBRROMEZEIL, A— D) Ret-eGFP & TrkB (2L Ad
-fiber & C-fiber #IEMKRDMELERRIL L7z, E) EQHLY) DMBRROBEERE L, F)ERERORS
EEELE, GEMBRERDODIERDHEER Lz, HBRRRDEREEER L

7 B EEERIEURBRO AS-fiber SBEEERDBIE. A) KEHEGSICHEBREESZ -EOES)
BRUNOHEEE L Kleindiek v ZE2L — 2B AT O—7 % EEMAG ICEMS €,
Rostral-Caudal A 4~1280um NDIEEEREE S B /-, B) BB EHLEIEI DIV ELES
RIBORBMEEBIE LS. C) 1EDEAEHIE AR (4~1280um) THRINBFENE DRI,
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4. & %

BW L & BRI & oM EAERIZIE, EIC L B~
EBAFMHAEIEH. 2. BU-VEMHBEAEN. 3 BE-KE
MREARMEEERS 2 Y. 2o TW & HPH OBk
MRk L OBt L OB, B, B AR,
BHEZHE G EOBUOEHRBEREOIEIIIATTRKTH L, L
L. IS BRAHARE QM EAEH 05 7383 5h &R
ENTWadol. AFETIE, ZOHRTHIFICHEI %
o lz 30 B - EEAREE A A B OB IZ O %208
LAV LN, Tabb, BEBMEL LW S
5L #2251 %EGFL6 2% (data not shown). 73NV BB
WP SN A EEMREE AR E EVICHAGDE S X912
ANTA THEE RIS A2 LI XD, EEMAREASERD
R, SOIIdMEZAREZHIET L REN, 2
nix, BEOEMIZE->Ta vy /3= X MEEh b B
FREUWEHAILAS, AR SR b S e T sV s N BB
DFN o FRBELTVB I L EZRTIDOTH b,

EGFL6 O3V Y LI~ AE L. EREMREE 27
HAREAST Loy — 0 TR L2 RICHBIT 2 (4),
X 5T, EGFL6~ FYU v 7 A%, EEMZERL T 27 H
JADA T4 785 =V OREEFET L LV LD,
LA —EER SN EoOREILOZOIESbNE 7 L
— LU= HofkEEFOLEZ bND, EGFL6 D/ v
7 b I ACBWT, Y a7 A E R R O RE
WCERENHENEH, SHE LRGSR E TR =555
ThHb, BUIZ. HHOMELEIEIBOEFICE S S
NDA, ZD LX) BEMFIZBOTH IEM 2RO 2%
FEAE L S OMEFFAR D b D, TDdIT, R
KEBIXE & ORREIHFL L 22Mlasb~ ~ Y v 2 ZHEE %
PHICTEI L T A REMEAE 2 b,

WM % 8 L 72 EGFL6 D JJ{E/X % — Y DN L .,
EGFL6 131 & M Fefk % X Y) 2 B KBkt D Gt /X & — »
#aRL7ze ZHud. EGFL6 23 3EEIRa I & L TRk
HIEERKELTWS, HL, EGFL6 DAEEFENTOJH
13, TEURERROBRTT A F Iy 7128{bL., 34E
AN B TR G EDAAE L 2 WAL B W T

IRFICIEERROON L, Lo T, EGFL6 1B DR %
LHEWFNIRG 2, B MRMEIC@E XA EICXD
AL TnD 2 ENFHENS, EGFL6 OFEHE % T IZ3E
< PAR$ 51213, EGFL6 D 2 v 7 77 b= A DRHTIC
mz. EGFL6 % @2k 5 Mifa i L 7 % — X EGFL6 &
AT AMIEN~ N v 7 AR BN T O ESLET
H5bo EGFL6DL 7% — & LTidf 7Y ~ a8l
BHESNTVEHY, FHICBWTRTNEDREIIFE
A —3 L7\ (data not shown). & #1d. AL -
fa W1 2 AT %23l L C. EGFL6 DEDL X 7T ¥ —0
FlE % HED L VLEDNDH L,

(3#R)
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Many naturally occurring agents are believed to protect against ultraviolet (UV)-induced skin damage. I established an
in vitro assay to measure cellular DNA polymerase (Pol) activity in cultured normal human epidermal keratinocytes (NHEK)
by modifying Pol inhibitor activity, and screened 10 tropical plant extracts for Pol activity enhancement. I found that the fruit
of Rose Myrtle (Rhodomyrtus tomentosa) was the strongest enhancer of Pol activity in UVB-irradiated NHEK. I next sought
to examine the effect of the Rose Myrtle extract active component, piceatannol, on UVB-induced damage and inflammation
in cultured NHEK. The protective effect of rose myrtle extract and the two key components, piceatannol and piceatannol-4'
-0-B-D-glucopyranoside, on UVB-induced damage and inflammation in cultured NHEK was investigated. The 80% ethanol
extract from rose myrtle fruit with piceatannol exhibited protection of UVB-induced cytotoxicity in NHEK; however, piceata
nnol-4'-0-B-D-glucopyranoside exhibited no protection, as determined by a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazol
ium bromide assay. This extract and piceatannol reduced the production of UVB-induced cyclobutane pyrimidine dimers and
enhanced the cellular enzyme activity of the DNA polymerases in UVB-irradiated NHEK, suggesting that UVB-stimulated
DNA damage was repaired by the polymerases. In addition, the secretion of prostaglandin E2, which is an inflammatory
mediator, was decreased. These results indicated that rose myrtle fruit extract and its key constituent, piceatannol, are

potential photoprotective candidates for UV-induced skin damage.

1. #

UVB (290-320nm) (ZEIRO T THEFISHT 25
BHRRKENESNTEY, HHEDNAIIEM L THEE5]
I3 LI, Mo E & A L CHE R %
SR B T LT, AR RLERESI TS oL
T ermonTnid, 72, BIMRORHRE L
BALEFI&SREIL, VY3, VT, b A WEOERE R
%Y,

SO XD BEIRO IR T A BRI
I BBmENTBY, A7) — VA (T hbbYHm
A OFMRAAIE R LTS, L L, SOFELITFT
ZEEIIC L 2B R I S I TE R VWEE LS
NTBY., B/ L 2 DNAEEZ E13mDHBEREO 10
SO1ITHRIBIE? XY 27 — HIZH L TH
AN TR TH, e~ b)) vy 722507
077 —EOIFHAIRE 52 LAVRERTWSE Y, 22
T, SRR MBS B HERST TR L ARk
b ORHRE % LIF AL ERBE TE R E R,
AR GIIHR) \CNFET IR DNA 2 IB1HT 2 BEEHO O &
D TdH 5 DNABEMDNAGKIESR (DNAKRY X T —+H,
Pol & W&97) 129 H L7z

il

Screening for suppression of inflammatory
responses against UVB-induced DNA
damage in skin cells from natural plant
extract, and analysis of its suppressive
mechanism

Yoshiyuki Mizushina

Graduate School of Agriculture, Shinshu
University

Poli., & hZ2 T U LT AHESHBAEYTIET ) L #
Wiz E1o ko T BEL O THEITHEICKR L LRSI
Ty 2015 4 BIAETIE. 15 O Pol - FHE A s S T
W% (Table 1), Pol ®KEREIE, EICDNADHER (T ¥ —),
I DNA D51, DNADOMIRZ D 32TH Y. % Polsr
FHERINLOEEEZFEL TV EEZLRATVRE MY,
I MI Y FY T ODNAAK (BE L5 (X Poly 24HY L,
0 O 14 T O Pol 12 EEE D DNA G A 1T 9 o 15 %A
DPol 3 FHEIZ. T L9 O BER T I 7 BRI
OHEER»S A, B, X, YO425D7 7 I — 2508 E
NTWBYY K 512, in vitrol2 BT B EEHEFUS I3 (KCD)
2 & 5 THISE S L% Pol s T4 (= DNAB#EI @ Pola, 8. €)
&L HOFATHEEISEE Y Z T R v, & LATEE LT
% Pol 3 THi (LEE o 324N 12 %,

INE TR, FPol sy FHOENND 5 KRR %
AL in vitro 2@ Pol BREHEMENE B2 BE LT VW i
FRPE LY, ZOWEEZISH LT, Polifi #E# D
&b IR FRzRo MLl (7 5 2 %4 M) 2 Hw T,
AR A R L oM oM 2 R L. M O Pol i
HaRMET HEME L Lz, 2L T, UVBIREHC X
ST MEEALMELN O Pol iGtEd L7452 L 2R
L770 £512, ZOMBNPoliGE %2 FH S8 5 KKkWaHs
HEDPREF( A7) == 7)) Lo ZOBOREFIFIT BT
KR & Lo 27 513, BT I3 H 4 ih 28451
BICREZBSNTEBY, 22 BT 2H13% 12 DNAE
WA > T b Barkiizid. WIEME DR DNA 15
R % b BABHEM Pol & iGMAL % 2 WEBFAET S
LEZONBNLTH S,

RIFZECTlx. B s 515w v i E R A
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1t (Normal Human Epidermal Keratinocytes, NHEK)
N @ DNA B85 Pol & 1K PEAL 3 % o0 o B - K53, 1k
FREEOPE ., BAMRET A — VIR X H = X L O & 5
jjﬁ L 712 o

2. £ B&

2. 1. NHEKDO#fifaizs

NHEK & 845 n# % & ¢ Epilife-KG2 3 (KGM) 13
75K LA L. NHEK # 75cm® ¥ v — L 12 3%
10° M8 /5mL KGM Z #&#E L T, 37C. 5% CO, &M+ F T
5% 3T IVL Y Ml b T TRAEL 2. MDSOIZEH
L 7= W BREEL & kR 0.05% 1272 B & 9 iR, 24 WefY
¥ L7z (Fig. 1o ¥ % Hank s #E B Ic &S L TH 5

UVB (0 ~150m]/cm®) % M4 L <, KGMIZBE L T 2~24
KR L 720

2. 2. NHEKA® Pol & BIE

¥i# L7ZZNHEKZ A2 L A X—=TRHINL T, 7u7
7 — Y BLE A & & e Ml N U R 5 i (50mM Tris-HCl
(pH75), 1mM EDTA, 5mM 2-mercaptoethanol, 15%
glycerol) \CBEMREE7/20 mOEEZRBINLTY V37 %8
L7200 ZM e UCPol iR I L 72,

Pol BUBIZIE, HEE LTEHAEDNA L T4 F 2 1) KX
7 L+ F K (ANTP) ®220% %EL T DD in vitro D
ARRPEIZBIT 5 Pol FEH1E, 8B DNA & L THEBDNA
® poly (dA)oligo(dT) e T F T UKRXZ L F F &

Table 1 Human Pol species
Name Catalytic subunit Farglly Function
KC1
Size of (120 mM)
Gene  protein inhibition
(kDa)

Pol oo POLAI 166 B DNA replication priming +

Pol B POLB 38 X BER and meiotic recombination -
Mitochondrial DNA replication

Poly POLG 140 A and repair -
DNA replication, NER, and

Pol & POLDI 124 B MMR +
DNA replication, NER, and

Pole POLE 262 B MMR +

Pol{ REV3L 353 B TLS and mutagenesis -
Bypass of UV radiation-induced

Poln POLH 78 Y DNA adducts, especially CPDs B
Defence against ionizing

Pol& POLQ 230 A radiation-induced DNA damage B
Backup enzyme for UV

Polv POLI 80 Y radiation-induced DNA adducts -
and BER
Bypass of bulky adducts, backup

Polx POLK 99 Y enzyme for NER -
V(D)J recombination; possibly

Pol )\, POLL 63 X andjoining —
V(D)J recombination; possibly

Polpu POLM 55 X and joining -
? (ICL repair or testis-specific

Polv POLN 100 A function) -
TLS and mutagenesis, anchor for

REV1 REVI 138 Y several Pols -

TdT  DNTT 58 X Immunoglobulin diversity at B

junctions of coding regions

BER, base excision repair; CPD, cyclobutane pyrimidine dimer; ICL, interstrand
crosslink; MMR, mismatch repair; NER, nucleotide excision repair; Pol, DNA
polymerase; TdT, terminal deoxynucleotidyl transferase; TLS, translesion DNA

synthesis; UV, ultraviolet.

3) In human cells, these enzymes fall into four distinct families, designated A, B, X,

and Y, based on amino acid sequence.
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L CHRURHERI e * ) F 7 A CTHEEE L 72 PHI-dTTP
w72 (Fig. 1) £L T, Polllk o THES SN PH]
~ATTP DS EE A kY v FL—Ya v ho vy —T
Y H T & TPolftEE L7z s

2. 3. fHAIZEIMHIER O

NHEK # 48 R 7L — MZ#EHE L, 7370 b
(27 % F TR, B % Hank's#1225¢#2 Ly 50m]/cm?
D UVB % 4 L7z KGM T L 7 8Bl bl (B o 72
DRIEEE 05% DMSO % e, LIBEDOFEBRIZ DWW T [k
WZETe) 1AL, 24 REHIBE R D EEEREMTT 7 v b
AW XY PE L. UVBIEIS 2 100%. UVB HE G B Bk
FHEZRINZ 0% & 7 5 X 9 \HIKAEHIH=E 2 5155 L 72,

2. 4. DNAROIy/O7a BRI 447 —
(CPD) OFFh
NHEK # 60mm > ¥ — LI L, 7371z >

M2 % F TR, KGM THEffR L -8B 24 v
— LML 24 BEB52E L7z B3 % Hank' si~ZC#L L
50m]/cm’ ® UVB % M4+ L 720 KGM Tiaff L 72 i Brat ket
W2 L, 4 RERIRR R, g Z BV A7 L—oX—12X D
XL 726

AN L 72500 & 9 QIAamp Blood Kit (QIAGEN) % H
WCDNA DO, RHEE, FEBECRZ X)) HNLL
DNA o CPD i #$.CPDE / 7 10 —F LHifk (2 ZAEN
A F4)Z MW ELISA I X g L7z,

2.5. 7OA&RJ5>T 2V E2 (PGE2) D
NHEK # 48 R 7L — MIZHM L, 7271 >
Ml b ETH#ELAZOL, KGM-hyd I &# L, <
SIZ1 HEZ L 720 5iH % Hank' s~ L, 50m]/
em® D UVB % W4 L 721, KGM-hyd T L 72 gk
BHCACHE L, 24 RE RS 28 L 720 B R O PGE, & %
PGE,EIAKit (Cavman Chemical) # i\ CE® L 72,

Fig. 1 In vitro cellular Pol activity assay using cell extract from UVB-exposed NHEK
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2. 6. HEHFHIRTE

FERAE T I = FEAERREIC X DR L7z F/20
FIEEIE EAEMGEIZIE, Student's t-test & v, p< 0.05
DY ERARELED ) &R L7,

3. & X

3. 1. NHEK A® Pol ;&M RIFE D& 4%t

NHEK N ® Pol itk g 2% b EiF51cdh 7). UVB
HE i & BR G 1% 0 B 28 K M O MR % 47 - 720 NHEK Ol
Bt A E TR Tz, BiASIE Ml i &
120 mM KCl % 7 L 72354 @ Pol i1k % [k U720 A
13X DNA M D Polo, 8, €% & 42T D Pol 5 1-ff (DNA
B+ DNABHE) oMl TH . %E I Polo, 8, e%
B\ 72 DNA B85 Pol 53 T RED A DGV TH % & % 2
55 (Table 1)o

T3 UVBRS ORI %2 1 ReFIICRE % L <. UVB
MG % 0~ 150 m]/cm® O FPH TR - 72o UVB G & 23
125m]/cm* & 50 m]/cm® Tl PolifitE o B hnid i & i 7z
Ao 7275 50m]/cm® LTI Pol i LA R & 7z (Fig.
2A). O UVBMEHZ X 5 Polifithibiz, 120 mM KCl1A&
DOFR12M/UEEL otz

KIZUVBR Y & % 100 mJ/cm? I [ % LT, UVBHR

WEOREH % 2 ~ 24 R O TR o 720 Z ORFER,

4 BERHIRE T D WV Pol itk o 3N % F i L 7z (Fig. 2B) o

Fig. 2A TIZ UVB I g& & Polif M LIZMIBI L T 5 X
AR Z B A5 150 m]/cm® BEFCIZMIE (78 b —
R) BFERTLIORETCHLEEZT, #2C 2%H
2 Pol i b X872 50 m]/em® ASE M TH 5 & EE L1,
Fig. 2B7 5 UVBIREI 413 4 B R B E M TH B 2 &8
Gl TS DL T PoliG ALY B B i DK
BT o720

3. 2. NHEKA®Pol ZEFHET 2R FENDRERE
EER D DIRHERE
10 FE o B i R F2 OBy (BRI % D 80 % T

&7 —)VHi) &, LRI SR L T2

UVBHG) L 72 NHEK ® Pol Z i b iEMHAL L 72Dz 7 > =
> 71 (Rhodomyrtus tomentosa) TH o720 T Ty T V=
YA REOTIEY100g % 1ILD80% ¥ /) — IV TKREIZ
L7z on-mb(66g) #BUkA o270~ b7
9 7 4 — (Diaion HP-20). YU A NVhsrrux 7
5 74—, BEWHPLCIZQ T A Z 12X Y, Polifithit
55 (1.14 mg) OEARERITHI L7z, £ LT, NMRB X
O"MS CTHEEFRNT L 72458 B E O 2T 5 v ) — v
(Fig. 3) TH - 725

P ERIZ, HilAEO Ty v ) =L ¥kT ¥
V)= NVEEHELTWAETF Y=y HD80% LY ) — i

Hj%%ﬁﬁl/\f:o

3. 3. FrrhEMmEEET7E /=IO NHEK
A Pol &4t
Fig. 11278 L 72 UVB I 4 NHEK P Pol 3if 4 1 & % % 1
WT, FrovATE T ¥ v ) — VD PoliftEAL &
L7 WERDSEMIE. UVB (50 m]/cm?) B4 L 4 B

Fig. 2 Examination of cellular Pol activity in UVB-exposed
NHEK. (A) Cellular Pol activity was dependent upon the
level of UVB irradiation (0-150 mJ/cm?). NHEK were
cultured for 1 h after UVB irradiation. (B) Pol activity is
dependent upon incubation time (2-24 h) above 100mJ/
cm? UVB-exposed NHEK. Gray bars and black bars are all
human Pol species and DNA repair-related Pol species,
respectively (the standard reaction conditions without or
with 120mM KClI, respectively). The Pol activity of vehicle
control without UVB irradiation was taken as 100%. All
data are expressed as mean £ SEM (n=3). *P < 0.05
compared with the UVB (—) vehicle control.
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BRI X -V MFER 2H § 2 HGEEMORE AR A H = X LD

HO

§ )\ on
HO
OH
Fig. 3 Structure of purified compound
1 (piceatannol) from Rose Myrtle fruit
(Rhodomyrtus tomentosa)

M358 L 72 (Fig. 2). #i (120mM KCl) f L 04 Pol 4>FFf
D% Fig. 4A. A ) @ DNABER Pol 4310 i
% Fig. 4BI\Z/R ¥, Fig 4A, BIZFE UEBTH Y, 7 =
YA (10ug/mL), €X7% > /= (2ug/mL) &3
IZPolifithE% 11 ~ 1245 LA S €7, UVBERE & ORH 3
% & 16~ 250K < FTPolIGMEAHIML 720 Z ORI
UVB 5t & B o dsin oA nsh 5 ¢ id 7 <tz 5
Thotzo ¥T IV /)= NET =V Ao 550
1 DBNMRFETH o 7205 Pol iFHAL K E o7z, ¥ T
5 v ) — )V OEHER TS 5 piceatannol-4-O-p-D-glucopyra

noside (\ZIZPoliG A ALTERIZ R SN o7z (F—7 R EF),

3. 4. FrhimEEEET7R /=IO UVBE

SNHEK O#fifas= 1%

50 m]/cm® @ UVBHESHIZ & 5 NHEK ~ D% % i 4 L
720 NHEK 3. UVBEESHC X o THIBL AR R 258 TR T
L7zo L2AL. TR =V RARFEL T aDolz (F—%
REF) ZIANTFrovhiiE Ty ) — V%
WIS % &AL IR 2 < % - 72 (Fig. 5) o

3. 5. FrZVhmdmEEE7E/-IOUVBER
$tNHEK @ DNA {&1&#E
UVBIZ & % #1197 DNAREF I3 2 EH 2 et 5 %
7212, EZEZDNAEBTHHCPDICHEH L. NHEK %

MW TUVBIZ & o THERT %5 CPD DR TEH 2 #a) L 720

ZORER, Fig. 6 DL T Iy ) —NETF =P
MHIIZ UVB RS 4 BRI #2112 B81F 5 CPD s OIK T
BRI NTy FOMRSIICET Y V) —VOHEIEET
&)‘O?’:o

3. 6. FoZhmmEet7E22 /IO UVBE
SINHEKO7OR&T 52V E2 (PGE2) AN
)7
AR X 2 28 O SIE T B ERME 0720, IE

PexF 42 —%—L LTPGE, 2% H L. NHEK # I\

UVBREIZ & 5 PGE, dEEICxT 27 v = AW s &

CEXT 8 ) —VOMEERE L. ZOMR. Fig. 7

DENICHHER %R LIze ZORFEIE. 1.0ug/mLOY

Y7y )= IVTHETH >,

Fig. 4 Effect of Rose Myrtle extract and piceatannol on
NHEK Pol activity with or without UVB irradiation. (A) Pol
activity of all human Pol species using standard reaction
conditions without KCI. (B) Pol activity of DNA repair-
related Pol species using standard reaction conditions with
120mM KCI. NHEK were incubated for 24 h with or
without each compound (10 ug/mL Rose Myrtle extract
and 2ug/mL piceatannol) before UVB (50mJ/cm?)
irradiation. Pol activity of vehicle control without UVB
irradiation was taken as 100%. All data are expressed as
mean = SEM (n=3). **P < 0.01 compared with the UVB
(—) vehicle control.

4. &

7=y A RFEL R 20 NHEK 263 5 UVB #EA
FEHIHIEFIIC DWW, % A X 0 HilE L 72522 CH
MOVEHDRO GNP L7722 AH, BT V) —
WVACHIEE R AR S N2 2 SRS D 5 b o —
OTHHEEZZ LN, 7=y HiMP50ug/mL iz
EINBHELTE V) —VOEEZ FOEEIS5H01
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Fig. 5 Effect of Rose Myrtle extract and piceatannol on cell
viability of UVB-exposed NHEK. NHEK were irradiated
with UVB (50 mJ/cm?), and treated with each compound
at the indicated concentrations. MTT assays were used to
evaluate living cells 24 h after treatment. The cell viability
of vehicle control with or without UVB irradiation was taken
as 0% or 100%, respectively. All data are expressed as
mean £ SEM (n=6). *P < 0.05 and **P < 0.01 compared
with the UVB (—) vehicle control.

Fig. 6 Effect of Rose Myrtle extract and piceatannol on
UVB-induced CPD production in NHEK. NHEK were
incubated with each compound at the indicated
concentrations before and after UVB (50mJ/cm?)
irradiation. CPD was quantitatively evaluated by DNA-
ELISA. CPD production by vehicle control with or without
UVB irradiation was taken as 100% or 0%, respectively.
All data are expressed as mean + SEM (n=6). *P < 0.05
and **P < 0.01 compared with the UVB (+) vehicle
control.

Fig. 7. Effect of Rose Myrtle extract and piceatannol on UVB-
induced PGE, production in NHEK. NHEK were incubated
with each compound at the indicated concentrations after
UVB (50mJ/cm?) irradiation. Supernatant PGE, was
quantitatively evaluated by ELISA. PGE, production by
vehicle control with or without UVB irradiation was taken as
100% or 0%, respectively. All data are expressed as mean *
SEM (n=5). **P < 0.01 compared with the UVB (+) vehicle

control.

—146 —



BRI X -V MFER 2H § 2 HGEEMORE AR A H = X LD

ug/mLEEZEZBNE, ERICELTF Y ) —LiZOVT
01lug/mLTIZRE L TWARWA, 20 ETFOREEIZBT
LRABKRELY, X T¥ L) —LORDT =V AN
WOt ZH-Twa L 3EZ SRR WA, EELEST
dhsreEZOND, 7=y iRz, Zofho
HEECE TV RVWESPEEINLEEZLN, EvTH ¥
J—=NaIZLO. SO A o MK H & FEHE
L. BHMTRESNZVEWEZRTTHA I

A DRERE X H A S oW PRI, LR,
TEZ L, L CRIMEEE 2 R4 2RI S i Tw
bo TDO—DThHLEIRBERIZL I - VT - T2dhEw
> 72 ORI OEE L) . RIERTEET A —TY D
RWIBERRIC X 2 H 8 25 A i BIAE % 3% 0 L E 3% & B 28
AR EDIRREFIERITHERE 22 Y, MBS
KIC & 2 %3 T4 U7 DNA 0B K I2x L CDNA %
AT ) 5. DNABEDIB WO M4 L o 72 lE AT A
LT BRTRE—VA(FaZ S LML) IZ X ) BRESR
%o JEALRIE DS A OEIEIE KL, IR X - THI &
HLZ XN D CPD ORI X 5 DNA M & IR #HEIC &
% DNA i3 oM LiES (8-0x0-dG) TH 0 . & b1 Pol (4
|2 DNA BRI Pol 73 ) DIFRDOELY AR S —I12X D
EREREFRTHHENE 2 V15, 6> T EERH
BAZRRRICE 720121k, 2SO DNAEEOREZ
Wzsbzk, bbb DNABBBEMENZRESES 2
ENEEICHMTH L LEZ D, KFEMIEANODNABE
I Pol itk 2 H ok (GG MAL) &85 2 & A3T & RS~
#1Z X % DNARG I B ISBHE S IR %IR8 % #EFE
T& 5%,

Tk R RE (XP) 138 2 6B BUE & Poln KR P
) DNA BRI L2 A Z i & 3 5 F ik
BHGEIZIRBTH D, XPIZE T EF % DNABEIC M H
L72MIEFOERIZI Y 8O0 7 V-T2 65 (A
~GENY T Y ME) s ZOXPEKN#EIET TH S Poln i,
27 LA F FBEBHE NER) EEZTICEBLTWE70D
(Table 1), XPE#HOHE % 21 72Mlln13 CPD & HU Y Bi
L TENTES, HHEIELREVBAEN LY, $72. XP
AR TIIRIVRIESEIC X D SRS & L CEE LR E
ERITIEWEIHELTHL, TN s, XPEE
TIECPDD X ) L DNABEBOBELTE LRV EIZL 5
Ty RIEVEALTHZERZRLTWS, 2F ) CPDA%
JEDG|EHETHLURENEZ bND, /2. XPARHE
2BV T UV B #2 0 H 5 70 SR TRV C R BE O PGE, 28
BgEhs L) 2S5 Y, CPDIZPGE, FEk % #HE S
BHUHEMEARIE S 7zs & o TCPD DA I AIEICD
LB EEZLN, SHORBRICBIT LT v = v il
L¥ET 8 ) = VOPGE, EAEMHIEHDO A =X LD
—# & LT, CPDEOBLIEZ65N5,

5 # &

ARFFETIE, RIMRBIMZ B 29 2 A7) — VT
19 L w Iy itk o# 2 7213 T7% {. DNABEA Pol ik
L& S YL 7 7 7 a—F12 L > THi#i$ 5 [non-
sunscreen photoprotection] &9 #H LWBISZHL) AR,
R = 3 2 DI X DNADFEEZ Iz D/ & AR
RAFEO B % 5550 2ERIZDOWT, EOHERE O
WFRL L DI L7z,

BRI L, Ty VA REDY% T Y ) — Vi
Wz EENLERT ¥ v — L, b N FEEMAILHNC
BUWTPolifitkib L UVB ¥ * — VHIIEH ZH L. €D
fEH A B = A2 L LCTCPDOMAEN & v» 572 DNA 5 %
— VEHIER AR SNz, 720 PGE, D X ) & RIEE
HE2MHTAERHLRD SNz, InE), 7=
H#e¥t7 %~/ —NdCPD® X ) 7% DNA 45 0
WDV HBIEER O X = X 5 O REVEIC O W T 5
T&7:(Fig. 8),

P Eo#ER» S, Ty iz, 20sTh b
Yre7s /) —VoEi2X ), DNABER Polik ML
W) DNASRBE L v ) 7 7 a—F 12 & ). RIS
X BHMAND T A — 2 2 Wil 5 2 & TRBED X 9 75
1 2 3R R AL D & 9 7 B 2 hi K & 30 5 2 Wi 3%
MThHbeEZLN, HECMHET 2RI~ OI
AP G, SHICRMEOBR L LT, KA
EHR DY A7) — v (BIMLERD R TRHILT 2 L)
PR DB & X587 o 72 B2 M A SR ASHED SR AR Bl 1 BB
NaEwOL[ v - 22 ) = HIORENPETE S,

E

RIFGe & EMiT HI1CH72 0 WFZEBhkz2l 0 £ LA
WEEANT A X b0 Y —ieR B B0 & & 2 L
FWET, RS ARSI RF R R L LN
AL — AT E b TLEEVWE LMEFESERO
LK fiigs 3 = LY A D= S

EIFFED—ERIE. T TICROEMFTHLE LTAFELTY
5o

Shiratake S, Nakahara T, Iwahashi H, Onodera T,
*Mizushina Y, : Rose myrtle (Rhodomyrtus tomentosa)
extract and its component, piceatannol, enhance
the activity of DNA polymerase and suppress the
inflammatory response elicited by UVB-induced DNA
damage in skin cells, Mol. Med. Rep., 12, 5857-5864, 2015.
(*Corresponding author)
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Fig. 8 The relationship between enhanced DNA repair-related Pol
activity and suppression of inflammation in UVB-irradiated skin cells

treated with plant extract.
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We previously identified a mitochondrial ubiquitin ligase MITOL, whose dysfunction causes production of reactive
oxygen species from mitochondria. Here, we generated keratinocyte—specific MITOL-deficient mice and examined the
relationship between MITOL and ageing. Interestingly, MITOL-deficient mice revealed typical senescence-associated skin

phenotypes. Our results provide novel insight into how mitochondrial function controls ageing.

1. #

INAVYNYTOELRABEEIIIRIE OB
R, BTEERICL BRI YEBRILICE 2 T AV F—
(ATP) #EETH H. D ATPOFEAEDBIETIZ, AEN
BHED 0% Z2HET 55, TO—HTHEBED S
H D% & 1GVEREZEAE (ROS : reactive oxygen species) &
LT T%, ThOOEMERIIME~ OZFIZLY I+
Y R)THRCOwEE S 2. MR EE L <A %

il

WG (AL DA TR =V AR ) 2H R LTS Y,

FAIPIYRY T TRAEAREBEVEL2BEZ
DORFEZHEFFLTWA, I by K 705223 E
OB AHFIEL TV AHHERTTHHDrpl I Fa ¥ FY
FICY 7 V— S L2k iibh?, CoBfics
Wit 3 IV R 7 OSMEICRLET S hFis < Mff %2 &
D Drpl #EEFFAMGT 53, 720 IbaryFYTO
BAICIE I b a Y B 7AMEICRAES A Mitofusin® 2. 3

M3y R 7HEEICRAET % Opal® 7% & OREA R F A5
hboTwWb,

MITOL 3 ha ¥ FU 7HMEICRAET A E3 2 F 7
YUH—=ETHY, T har ¥ T7HRRETTH S hFis],
Drpl Z 2 ¥F fbL. HMzeREST L, 720 I b
Y ) TICERT ALY VS B a2 nfd b2 & Tl
BAEEZBRL, I a2y M) 7oMEEMICEE T
%59, 8512, A IIMITOL ORE & L TG B
5 2287 B Tdh b MAPIB-light chain 1 (LC1) % W& L.
MITOL A#3—E&{b%% (NO) 12k o Tl Sh7-LC1 %2 3%
RYIZL X F AL L Z DR ERAET 2 2 & TR
BUAHENENMT S22 WM L2, 4% MITOL®

Role of mitochondria in skin senescence
Shigeru Yanagi

Tokyo University of Pharmacy and Life
Sciences

in vivolZ BT 2 EHUEELXHOS 2T 5 2 L 25RET
Hbo

B2 IESRIMNR (UV) R EOBRBIENOFBEIZL D, KHE
MR, fRiile, BEREAAMIE, MR &Iy A —IhE
i3 %2 & TRILDPHEATT 5 IR (UV) 1B MEH
WCBWTHIIELOE KN E ERAROSHO LNV % EH X
HH720, REEHS & ROSOMBRIENTEH STH
D FEBSICEBEZMBMCHE G 5RE T 75 7 %4 MR
EHRTFRUVICE > THIESRIENDIRETFI7F /%4 |+
NOROSDOLRNLVD ERZWZTHDBE I ERHEINT
wa o 3 hay FY TIREMKA O EE R ROS O R
THO, EETIRIPIYFY)TFA=TIZEHROSD
LARLVD FSAPEFEIZETSED V) IHEVSINT
Wwa P S, BB ELE I bay N 7RO
BYECEH L, MITOLA: ha Yy FUTHFA=VIZE 5
MBANOROSOL XV EHZF 2 & T BE#LE
HET 2 EVIRF AT, BETFIF /7914 MBS
MITOLO I Y54 aF N v o7y b= AZ{ERL,
Z DA % BEGIE L 720

2. KB (M EXKB&FIE)

Y A% AUVEER

v

- C57BL/6N mouse (HASLC)

* MITOL Flox mouse (¥#f)

- STOCK Tg (KRT14-cre) 1Amc/] (The Jackson
Laboratory)

w7 ) LPCR/ 7 /0 — A7 VR KE)

- L% v 7 )Vidmouse tail # 50mM NaOH Tul A1k
L72b D& MEH

- DNA~—%— : ®X174-Hinc I digest (TaKaRa)

T HA—=A7): 2% Agarose (= v RY - V—2) in
TAE

VIYIAY»7uay b

- SDS-PAGEIZ & 9 578 L. PDVE #* » 7 L ~ (Millipore)
WG, &hikEHwTT7ay L7
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- (PUfk) FUMITOL Bufk (47825 TIER) . a-tubulin
(SIGMA)

w8T T 4 YYR

- HE 4¢f : Mayer's Hematoxylin Soln (136t T.2)

- 1% Eosin Y Solutions (F1J6HH3E 1.3)

- TUNEL assay : in situ cell death detection kit, TMR
red (Roche)

- DAB¥:ft : (Dako)

w71y b (TRFs : Southern blots of terminal
restriction fragments)

-7 x =)/ 7 auakVABIZ XY RS

- HIFRAEESZALH © Hinf I (TaKaRa). Rsa I (TaKaRa)

- 78— 7 telomere 5 repeat : (CCC TAA)®

- 7u—74F v b : DIG Oligonucleotide 3 end Labeling
Kit, 2nd generation (Roche) . /\{ 7Y ¥4 ¥ — 3 v
Perfect Hyb (TOYOBO)

- PLDIG $ifk : Anti-Digoxigenin-AP, Fab fragments (Roche)

- &M Amersham CDP-Star (GE Healthcare)

fHRaZ AUV =ER
wHllla HaCaT (& b ZKz A b sk)
wiHllasi A - BIRTEA
- 5% CO,, 37 CE&MTIZBWT 10% Fetal Bovine Serum
(GIBCO)+ 100U/mL penicillin, 100mg/mL streptomycin
% & A7ZDMEM (Nissui) TH# L7z, #IZFEAIR
lipofectoamine 2000 % JH\»TH7 - 72,
¥ qRT-PCR
- RNA o412 1Z RNeasy Mini Kit (QIAGEN) Z i L 72
- cDNA A2 1d ReverTra Ace® gPCR RT Kit (TOYOBO)
A L7,
W ROS generatin detection assay
- CM-H,DCFDA (invitrogen) %t 7 10— 7 CHLEE L,
flow cytometry % iV T L 72,

3. & X

RKEFHFEMHMITOLRIEYI7AMITOL cKOYR)
DER

MITOL Flox ¥ ZZKRT14-cre sifiF%2 b o< A
T A bR, REFRNRMITOL , v 7277 <Y A
ZAEHLL 72 4 A A 72 MITOL Flox ¥ 7 A 13 Exon2 7%
lox PIZHREN S & 5 IZF%FEHE L7ze MITOL #AEFA%/
Yy T RERTWAEZ EIE, '/ LAPCREE, YIRS
YUy T4 Y TETHERE T T XTADEEY VT
NHS7 ) WML, 7/ APCRE4T o720 fERL 72
RYTADY Y TINDHIE KRBT FTH S # 600bp (223
VRPHERTE 22D, TORIATIRY—FT v hed 5
Exon2 BRI L TWE I ERbholze T KEY ¥

NIRRT NVEL, YZAZ Ty N EToK

YR 72= 7 ZA0H ¥ 7 51 MITOL /8 ¥ FidHERR
TELhole UEOEREL Y, REHFRYMITOL / v
77 b= AOEIISHET L7z,

MITOL cKOYJADRIRSR

WAEH1~6+ HTIEMITOL cKO~ ™ X TIZBHF 4
FHMERE R0 7205 77 HOREIZBWT, FAD
MITOL cKO~ 7 A T AEZ OB I N/ ZOH
ZORMITHRRWEZ OISR > TBY, ATk
BERDOED 13/ HOT Wiz, 20 ALETTIERL,
REB X OB EEIBIEINZ, Z0%. ZOMITOL
KO~ 2% 1+ AmICBIZ L7z, ZOME, RHR#E
EEDHITHENHET L. O OMETIZRERA S LD
WD TIrbNTE D, HRZIKREROED 2/3F% 5
D7z Fio, FNEMEBFICHE, HBORELEITL TS
D, EFoO—HTErshE B2, A ZOMITOL cKO~
7 A TIEHAERT » HOBEIZBW T, D MITOL cKO
XTI ADL D BEBIIBIE I N e o 2hs AR 12 4
HORERIZBWT, AZRHESBIZE SN,

MITOL cKO YV ANDEKEIBEICREDPBREIND

F ZADOMITOL cKOX® Y ATIX7 » HE»S5HEB L O
B2 Ok % EORBIA B SNz £ 2T KM
Y 2 L. MITOL cKO~ 7 2 DRz ik % Blgt§ %
ZEIZL7 T hu— w7 ABLOMITOL cKO~ ™
ANSEE 2R L, EEO 2 E L. AR AR O —f
WFLETH L HEGBLEEZTWAH O~ T A DK %
B L7, ZORHE, REBEIZBWT, MITOL cKO~ v
ATIZay ba— b=y AR, HHEOMNE (#5258
B AEgEs iz, S50, BRICERET L, 3 b
T =)< 2|2, MITOL cKO~ 7 ATIEEROED
WZuf U THERAL L 72 BRI ASEE N L T 5 & L d¥h o 72,
MITOL cKO~ ™ A T LM B X IR L 7252 8F
BROBDYEM 7 & FREMETRIRDREIRI > Tnb 2
Labro Tz

MITOL cKO Y ATIIHIRRIFEDEITT S

R g R R 27 L. TUNEL assay x 479 Z & Tl
RBEDME Z AT - 720 ZDFEF. MITOL cKO~ 7 XA Tl
Iy hu—)bv Y R, B I TUNEL positive 7 Al
Fansg  BlgE s TB Y, TS TUNEL RV 7 4 7 %M
JZLERBOHFTHRICHBREICEF LT, 720 2
D & 9 7% TUNEL KR¥ 7 4 72 HMIgiE MITOL cKO~ ™
ADTUNIZD L KBS N,
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4. & %

KEFZE DGR S, MITOL cKO~ w7 A Tld, HE0B
MRBTE. B B 72 BB TV~ AL 2258
RERTZEDRbh oz 720 MITOL cKO~ 7 2 T#l
BWINTz, REOIER B IRIROM KA % & D RKAEFER D
HAT, REBLUOERICBT A2MBEORM, 7a 27
SHOFIMEE. MITOL cKO~ ™7 2 DFEEIZ BV TEILAE
FLTWAIEEFR- T HRERTHL P, 512,
HaCaT M 1Z MITOL siRNA % & fzF 8 A L 72 S Bk 4t
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HEHANRZ &7 L9 RO FRHBIEIOWTOR A

EIRKRFT

EHDOZTAHADIEN T V5 —
P2y =Y 3 .
Rg kF L —

In this experiment, we used an olfactory measurement that uses pulse ejection. Pulse ejection system can present scent
for a short duration the picoliter level. This experiment was conducted to elucidate the sensory abnormality in children with
autism spectrum disorder (ASD). This experiment examined odor detection threshold and adaptation to change. We could
have shown that olfactory trait of children with ASD are different from children with TD.

1. ¥

EHPANRZ »F L4 (Autism Spectrum Disorder @ LLF
ASD L BES) &ix. RHAMEERR I I 2=r—Y 3D
FEICEEEZRD, BRATER RSN - RAEW 2 KB
XOITE D8y — VR RTHRERETH 5, HAWZMW
HHET I B DSM-5" 1 TIEELB AR BB 3§ 2 1K
B &\ o 72 AL O 25 O TR L # o — D12 Y
EFshie, BREOMBEIZASD DBFIZE > TEAEFD
Cad MEEOAREICE S THB) - TR EE) - 1740
MEICERS 2, REOMEO R TR, HECHE &
BN ZOMERBEPHERZES 2V bbby, EH
ENTZHhho2BRAD 5. “Gillberg DisWiFHE" TF
% 7% Gothenburg K% ? Gillberg Je4: 13 Z DF O T“ASD
BBV LBV WIS 2R 2 & b IEFIC
ZnwZ k., ASDEDH AHOMRRPLETOREZ TS
DL RELRBERMTHHTEZ b L nwI L, (12
BUVAHTASD RITH LV igB 2 KITT 2 LiZonTw
ROHMRL LV, EOBHEFRIES LTWw5D Y, (MR
T:DLane Hid, MEBBOBNZ LTI a=F—T 3
HENRARWINAT B OF%E RS 52 &%, Hubberd 5
i REDPGUL RIS L > THHT&E 22 L %
WL THY Y. ASD A Z DWHERH D 7202 FK 4 O
ARG F A S AT IS SRS T W B TR 2 FR il L T
%o ASD WANEED N %M B FFED N DR THEHEAS
AL T2 B Db FEF R EANS THM T X 2 TREM D
EZONTWD, FRHREDTE WS & ATASD AR -
OB 2 ) W ABRE TS, BEfrEicwEsr b
Z5WEEMD H 5o Bagasraiiid “H HHOF ) kR %E

i

Investigation of spice sensitivity for
children with autism spectrum disorders
Hirokazu Kumazaki

Research Center for Child Mental
Development, Kanazawa University

B L, RELREZEEL G ZT0hahhd Likw”
ERART VB Y, — 5 T TR 1 ASD oo i
BERDIOTLEZLND,
ASDEOBERFEICEH LT, WEH2S5DOLR—-, &K
MR Z I 2 B TR R I BUE TS RO TWw 5 47
— 5 CHEBRE A E V2B OB IZE Tk, AV
<. ASD W OMUEFEIZ O W T OFEHIZEA TV b o
7oo TERDFEBIC BT 28 D) FER I miE o Kk d it
RERY . EEICHE D AT T B ) FOME, R4 1CHF
D OWREAEZR R L RIS OMEN D -7z, F 285
DOFN EFRL, —RICSHEICE DT EWwE VT
iz, T—F VAR —FETLIEHRERE
Thotze EHLISHRNEET AENE o728 b
METH o720 [HVIETNA 2] (K1) A5 %51
HIEAMEETH . WEOMEHFEOFEICEZHL 2 &
MBTED, [FVIETINA A% FTASD o B
MBI A R ML, e R E N O BUENBIE & LK 5
ZEEHBE L7

F 72 ASD IR OUF B O — DAL DB ATTE N T & 3
BIFHNb, IZBWIZBWTH, HEITBVWIZRLLATY
LR TIZBWOFENEL L7z & X I2Z20B IR ro 0
FIUEDENDEH & 7 5 TWA WML H 5, HEE
THIZBVTIZBVORHDOZLIZ AN D  HBTIIL ASD &
OFARMEEHHEL TR WHENED H ). ASD ERER LIS
BULOHHEHO ) B2 IZOWTORNOERERRSL Z &
Ho9—2o0HME L7,
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2. 1. EB&1
2.1. 1. #%Ea&E

BB 5 ~ 15D ASD LB S Tw b EH,. RO
R ERZ R E L7zs ZBAKMAFELTD 1IQ=270, 2)
WFZEICEZEIZBIML TWA Z b, Bt LT1) &
BREREZRO BN &, 2) BERBICTH @KL L
TWhRWI EE L7z ASDIZOWTIRBNEE DS, WERE
DEFBREIZOWTTHICHAET S & &I, Rk
f gz 1 A H B RER S FEERE (Pervasive Developmental
Disorders Autism Society Japan Rating Scale : PARS) %
HWTRBI L7ze F 7228 15 LTk B o A DS
HWI EREE L. ANVY YFEEICEDOVIARIED
FE WA - EBROLENEB X OWERE O 55
HZEATV, BHICE BB EZ 572, G 30 2
W& D EREDOEIZE L& ) ICHUR L7,
2.1.2. BYRETNAA

[0 FEE T34 A IS HAZ RS &= [ejection quantity
per unit time : EQUT] 256 B¢R. #/Nt R [ejection
time : ET] 667 ~ A4 7 af L IEFICKBEICH Y 2 45
HIHH T & % 4 &= 2 SOl HI 5 5 2 & 25T & 5 pulse
ejection system (X2) % HWTADBEEEZHIET 5
KETH D, BUNEHTED 28R 5[ 700 24 AH50]
BEL o TWh, ZO/NVAGHICL ) MNERORY %
PFRT AT ENTE, RODEPENICHTT 28, e
WS LI Z R UL b v MEN 2V, 72
FHEYICHEY) ZELESELIENTE, BELEV,
2.1.3. #AFE

FIERTIIFERNNF TR v £ v XA TH HREFEA ¥
7 3V (isoamyl acetate). LV Iyt ATHBY
E % ¥ (limonene), SA F v VKT y vy A THHN T
a g7 1))V (allyl caproate). NIy ATH 5D
B-7 == VI F L7 Ia2—)L (phenethyl alcohol), /%
— 3 Vb (peppermint) ZH\W/z, AFEEBRTIEZL L DR
HARPUE U 2 WEEEE A~ 7 3V (isoamyl acetate), 7 7
o U7 Vv (allyl caproate) & FH 72,
2. 1. 4. RRRIE

FEREIIHERE L > TG A DD 532 TI1T- 726

7V RS ZEYRUMFRI DO F YRR AT RE

INLASTH IC K B BEBRY IR R

M DF AR

2 Pulse ejection system

BN M LERDEFEFHBBICOVTOHRE

Al E R 23 CICREE L7z BEBRE ORI Y v F 2342V T
A ATVA (M3 ZiE &, FEBRFIHmITay ba—u
HADOT 4 ATV A Bl LTz FEBRE & HBRE ORI I3
YR & E 72,

2.1.5. BEYRET/NAADETE

PHE % EQUT : 80, ET : 200msZ#% % L7z ETIC
DV TIEFEE. EQUTIZDWTIZBRRD X 5 124k 4 124K
TEE7,

2.1.6. BYFNXITAATLADREE

ASDHRT—F V7 AEY - EEZHT D7 — AN
%, T—F V7 AE)—OFSICWE Ly T4 7
WBEETH -7 —HTASDHEIZHEN IR T
A ATVAEZHWSZ LT, ASDEDT—F V7 AEY
— DI EMALDTIE P EHERTe ¥ v F/8ANT
A AT VA ER3IDEINCRoTEY, Rier)yr3 5
EEDDPHMEINLMAHAR L 7o TS,

2.1.7. FROHFH

AREBRTIIFEROUIFAIZOWTSEEDY) v — FRE
EFRHOWTHA L. TNEFNOFRICOVT, FHAL0DH
TWVEWHIEMZIED, L &HAETE LW, 2. HETE
v, 3 b E VRV, 4 WETES, 5 FEFIC
FET&5%, THESHE.

2. 1. 8. /NREBRESEERE(Childhood Autism Rating

Scale : CARS)

ASD BROESEEMED/2DICT AU« J—A - H0F
A F IO HEERREE 70 7 7A(TEACCH Treatment
and Education of Autistic and related Communication
handicapped Children) THW S TWw 5 CARS % AW 72,
CARS! i“)&t@ﬁﬁﬁ*" B RS BRI
& OB ALK T AR, R K B RUS "
TR Lléﬁfﬁi CBRE - LR - LS X B RO, R
ZROR", “BiEoala=r—va v “EEEEO 2
o=y =g v WREIKEET, AEERET. IR
FIR" D 15 A5 0), 2O 15HADOZENZENIZOWT

3 ZyFIRFITF4RT LA (IRERENEE)
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EEHEPAA (18 BEORE (2 50,
BEEORE (45 LI FEEDIT 5,
B Z A “BRAL - WAL - IS X 2 BUSHE” I3REE - WAL -
AR 3 2 O A FEE T 5. FT LTINS
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BBV RIS Z L2V THEE DR & THR CRET
3. TELHRGIIH L CHEE O ITREBROR L
T LaWTIRENICICBW R O B3R IHT A fET
455,
2.1.9. FI&

EQUT80 TRl L7z 32DHIDH H. 1D HFREA
LTEY, RYDO2OEFFREZAL TV ARVEEES L7z,
o FRANLEDKEZ) v 7 THESHDI L 25T E
FROSMESF M, 1A EROKEsFHH SNz, &
ﬂ%ﬂ@?ﬁ%ﬂﬁ]?’“)? Vs TELEELL, BHEA
LTVEHPREZIH L0 Y THREE Lo BBHD
éﬂ%ﬁtfwéﬁ%éfépk# TE&Lholzb, Ehk
T L L. BREDPEREZA LT 2Hi% 2 kT
MTHIENTESL, EQUT 20D & L TR
DRA T KL 72, EQUT % 80, 40, 20, 10 LLTF &
EQUTI0OC2MIY TS I NN TE BRI FEBRERT L L7

HEEEED L (3 47)

2.2. EB&2
2.2. 1. #hE&EE
5~15DASDRE G L L7z ZASGMHLELTD
Isz\mﬁnLE EICSIMLTWD Z &, By &S
ELTL) EKEERZED NI &, 2) MERBICTH R
ﬂLM%LfW&W;kkLﬁOMm@ ST IZ oW TIX
B s, BEBREOEFREICOWTHoIciikd s L
I, IRIUPEFEERE H A H PE R 257 2 REE (Pervasive
Developmental Disorders Autism Society Japan Rating
Scale : PARS) #HW T L7z FAagIcx LT
R B OBAEN W & MR L7z XL LTt
BHBBMLTze ANV Y Y FEFIEIVLANIEDOTLE -
NEZE - FEEROZ &M B X OB OMFAN T 23 21T
W, HMMC X 2BMORELZ 72, FEBRBKB 305/ LY
HEDENE LX) IZHERL 72,
2.2.2. FH
FRICRIANF TRy A THLEEHBA VT IV
(isoamyl acetate), F L v Iyt ATHBEY T4V
(limonene) Z Jlv 72,
2.2 3. ERIRIE
FERZBNIHERE 1T L - TEBIGA DD 5 H)E TIT - 720
Rz #9 23T E Lo BB Y v F /AT
4 AT VA (NEIZOWTII L) 2B &, FEBRE I
Tay ba—=VHAOT 1 ATV A ZflE L7z, EBH LW

B o BN ALY 0 & 5 72
2.2 4. FYVRET/NAADETE

EQUT : 80, ET:200ms IZ7%5€ L 726
2.2.5. RYFINZIWTA AT LA

B4D XD %y v Fr80 N EBFE L7z R (1552)
T, R ICHEEAY VIR e NFFOFD
BT BEIIEINFFDORY v, XL F v TLVOFEYHT S
BAZIZ S F o TVDORY g ikE s Lz,

2.2.6. F&

WERIHIRR (1 52F) &%, — @R & g2 ) &
2720 OO IFEINFTFOFY, KO20B1EA L Y
DFEN, KO 20BEINFFOFEN, wED20ITHL ¥
VOFN E L7z, HVIXO0SBHEE TSN/, NI
DFENVPTLBET A AT VA ETHANFFORSY v, F
Ly VORI TLBIZETA AT LA ETHL Y VDR
T EXIICHP L TRUTFLARY V% v F0
IAR Lo R EERE, 2R EI A L%
AEIEENE & L.

3. # R

1. KB 1 DFER

ASD 20 4. fE IR 202527z, ASDETIdE
MG EN & I _XTCARS® Total A 2 7 Jt OVBRG -
AT EHHREICEP o720 A VT INT 2T — b
H7a BT ) VIZB W TIE ASD B TR IR X b B
HIBMEA B & ORI 72 (3R 1)

ERERED S M OFER Z AR ETEL 2T & 2R
L7z,

3. 2. EER20DEBR
ASD 2 8%, mEAI%E
EBRIGEER L ERTHL Y VD 3 AR,

ER6 ALz ASDIRTIE
BOERD I A%

K4 2yFNRIVTF4ITLA (IZEVOFELET ) #2 EER)

— 156 —



BN M LERDEFEFHBBICOVTOHRE

%1 ASDR. TD R OBREAREE F£2 (ZHBVOFREEYTY) A EBRDOER
ASD D P ASD JEASD BEE
IA 61.5+41.6 17.0+10.8 * FL2TIZAR(%) 26.6+25.7 5.56+3.14 P<0.01
AC 51.5+455 12.0+25.5 * INFFIZAR(%) 23.0+22.8 10.8+5.96 Bl
* p<0.01 2183 2K (%) 26.6+21.1 8.84+4.77 P<0.01
IA : isoamyl acetate O EERE (B) 4.47+1.78 3.04+1.21 &L

AC : allyl caproate

PHBICHWEORRE R o72(K2),

4. & %

FER1 T 2FEFHOFRICH L ASD JE &t I oL
M % ek U720 ASD Wit 2 B o &R Lt
FRE DFER L o720 FEBR2 OFEFASD v RIS E R
EHARTITB O OMHEY) Y 2 1233 2 SUS S TE i fek
IR E N7z,

BUTE F CHLBREEERBEIC T ASD B & 41 VE o0 WL M
fii % I L 72981k 4 23 - 725 Suzuki et aliZ 124 ®
ASD#E (P35 301%) & 12 AofEERE (P 300 1Sk L
1-butanol % FI v CILELARANBYME % b L 72 Yo ASD B
CAEERE T MRMBIMEIC R E AR AV EORKREE
#4725 Dudova et alid 31 %® ASD # (CF¥4E# 10 %) &
35 4D R CFI4ERE 10 %) (2% L Sniffin Sticks with
n-butanol Z F \» T WL A 01 B & Hek L7z 7o ASD B
TR ERE L RN TRERAMBE IS E O RE2 7
720 Tavassoi et alid 38 % ® ASD #t CFI4EHN 28 7%) &
42 2 DR CFIER 28 %) (2% L Sniffin Sticks with
n-butanol % J\ THLEERANBIME % ik L7 'Y, ASDH#E &
REET TSR E R ERII RV E O RE2 1572,
Ashwin et alld 17 %@ ASD # CEEER 27 %) & 17 %D
T CPI4E#E 28 7%) 2% L Alcohol Sniffin Test (FF}
\Z isopropyl alcohol) 7% > T WLEL M AIER il % Hegge L 7= Y
T TIX ASD B & ST B B I B v & o fE 5
7,

FEEO & OB £ TOBERABMI BT 5 A R I —
HLTWwWhh o/, ZOMHHE LTERENOERIZE
FAHCFRRRR DL Z 8, WG OERTR L > Tv
BT ENREZ NIz, FEHIH T 2 BB AER O 2L
WPV KRELSEMT AL, FAFRICL > TREC RS
LHIEPMOENT WD, F/METRRAELH T, ERE
DYy T4 TOREBRELZIT S,

Ashwin et al OBFZEIZ B W TIBEERE DSFRHNIAIS L 72
W) ITERARREE S N ize —H CTHRERITARERE L &1
) ASDEIIFRICHIEZE L VW) L DTH o 720 WAEY
fEIZFHE D ICOWTDIFA, REDEELZITH T LS
nTwb, %< ®ASD R Tisopropyl alcohol % AN 12 &
CTW/Z &R s b,

LRI R 2 H IS ) Z L kB EZ R LTH

O fEbitak (AW O - 8 - AP SF5), AREE O
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BYATANUBEEEZ D,

Parkinson % C 1& MLELAEVE ASE B AER, FEABER O 7
HF- TIAERIZ BRI & o T B T & 1219
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WL DR L EE O BRBICHEERS 5 2 Y Y
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BV THBEDRENOETAALNL Y, HE%L
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HETEELRY— -0 0B LOWERDHY T, A
MR D ZNERIETLLDE 572,

BRI IZ BV TIZ, XY FOIZBOWDHETRITEICA
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THELBRDBERAZ RO I A NVEHICELS R ES
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T A WLEARABE. B OZEANO B DV TR,
Z ) o 2 EIRFT RAZ D W TRET 9 5 121301 B VR IES
(HFREICEBEICE S INTHLEDO=F A 2K L%
X B ETOHE) ZOVTIRHATILENRD L, 5
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Background and Objective: Several studies have shown that perceived facial age is a biomarker for systemic aging. In
addition, it has been reported that subjects who looked younger compared with their twin counterpart had a better survival
rate. Moreover, we reported that subjects who looked younger than their chronological age had a significantly lower age-
related increase in carotid atherosclerosis compared with those who looked older than their chronological age. However, the
effects of perceived facial age with makeup on end organ damages and frailty indices have not been fully investigated.

Methods: Perceived age of photos of face and standing posture was evaluated in 427 middle-aged to elderly subjects
(188 men and 239 women), by 20 nurses and 5 attendants who were familiar with elderly subjects. All women were wearing
makeup. The following parameters were evaluated for each participant; carotid intima-media thickness, brachial-ankle pulse
wave velocity, augmentation index on radial arterial waveform as atherosclerotic indices; brain damages by MRI, plasma
b-type natriuretic peptide concentration, estimated glomerular filtration rate, urinary excretion of protein and albumin as
indices for end-organ damages; cognitive function, sarcopenic indices including hand grip strength, skeletal muscle mass,
and thigh muscle cross-sectional area on CT, pulmonary function, and speed of sound in the calcaneus bone, as indices for
frailty.

Results: The mean chronological age, mean perceived age, and mean difference between perceived age and chronological
age were 67.2+10.5, 65.0+8.3, and —2.2+4.9 years, respectively. Perceived age was significantly related to chronological age
(r=0.89). Perceived age was also significantly related to body height, body weight, blood pressure, all atherosclerotic indices,
all end-organ related indices, and all frailty-related indices. On the other hand, after correction for chronological age and
sex, only blood pressure and anti-dyslipidemic drug use were significantly related to the difference between perceived age
and chronological age. Further, the interaction between chronological age and the presence of hypertension was significantly
related to the difference between perceived age and chronological age [F=10.3, p=0.002], after correction for chronological
age and sex.

Conclusions: Perceived age itself is a biomarker for not only atherosclerosis, but also for end-organ damages and the
frailty. Makeup may underlie the lost of their association after correction for the chronological age. The findings indicate the

socio-medical significance of makeup in the aged society.
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Human facial attractiveness plays an important role in interpersonal impression formation. Studies have suggested that
each facial part differently contributes to holistic facial attractiveness; however, it remains unknown whether the differential
contribution of facial parts is stable over time. In the current study, we examined how contributions of facial parts to whole
facial attractiveness changes over time and gaze direction of the face.
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This paper presents a framework of tempos and rhythms to clarify the relevance between psychological states and facial
expressions, particularly addressing repetitive operations of intentional facial expressions after giving a stress stimulus. By
acquiring image datasets of facial expressions under the states of pleasant—unpleasant stimulus for 20 subjects, we extracted
expressive tempos for respective subjects. Consequently, averages of extraction rates show that the pleasant state was 81.1%.
The unpleasant state was 77.8%. Regarding effects of pleasant—unpleasant stimulus on the expressive tempos, particularly
addressing the variation of the number of frames constituting one tempo, the variation in unpleasant stimulus became greater
than that in the pleasant stimulus. The results show that the analysis using expressive tempos and rhythms is valid as an

indicator for estimating the psychological state.
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Fig. 1 Overview of the procedures used for our proposed method.
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Fig. 2 Procedure details for acquiring a time-series variation of ELs.

Fig. 3 Each mutual information among time-series changes of facial parts.
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(a) Pleasant stimulus with emotion-evoking videos
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(b) Unpleasant stimulus with emotion-evoking videos

Fig. 4 Mutual information results among each facial part for female.

(a) Subject K

(b) Subject M

Fig. 5 Time-series changes of smile facial expression with pleasant stimulus for specified subjects of female.
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(a) Pleasant stimulus with emotion-evoking videos
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(b) Unpleasant stimulus with emotion-evoking videos

Fig. 6 Mutual information results among each facial part for male.

(a) Subject D

(b) Subject J

Fig. 7 Time-series changes of smile facial expression with pleasant stimulus for specified subjects of male.
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(a) Subject K

(b) Subject M
Fig. 8 Comparison of time-series changes of ELs with unpleasant stimulus.
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Fig. 9 Heat maps of eye-gaze movements each cosmetic process.
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This study aimed to investigate whether (-)-bornyl acetate promoted sleep and had any concomitant effects on skin
condition. Healthy women over 50 years of age participated in our experiment for 2 weeks. Each of them inhaled water mist
with/without (-)-bornyl acetate every night for 1 h after they went to bed. They maintained logs of sleep time and wake time,
measured their skin's moisture level, and constantly wore a triaxial accelerometer to record daily physical activity. They
filled out questionnaires regarding sleep quality and skin condition on the first and last day of the experiment. The results
showed that subjects in the group inhaling water mist with (-)-bornyl acetate went to bed about 20 min earlier and showed
an increase in sleep duration for 2 weeks. In addition, the subjective measures of oil and moisture content of the facial skin
improved. These findings suggest that (-)-bornyl acetate affected the temporal characteristics of sleep and improved the
subjective assessments of oil and moisture content of the skin. Moreover, we observed that skin moisture of eye area was

related to sleep length.
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improvement using (-)-Bornyl acetate

Kuniyoshi Shimizu*', Sayaka Matsumoto',
Koichiro Ohnuki®

Faculty of Agriculture, Kyushu University",
Facultyof Humanity—Orier%ted Science
Engineering, Kinki University

7)Y IER L BHEREERGIZT) Y U ERD
FEFLIE AT O X B IEIROE & PUE ORI R 2 WET LT
W5, ZORE, BEROEOME L, BERIVE VFWED
B, BERE N 7SRRI E B X ORI E RO Sz
ZEERELTN S,

btz &nrst, NWEOE - [ - F THHIFICAN,
T L o THRIRERE ) X212 & H0F. BIROE o L
B EEHRET L L. THICRE &Y B D,
ZNDHEE S NIUIE D OF L bkt x Rwid e L
%0, FEHCLFIINC LMD H B MA L % 5

—F. O-FEBRALV=VE, vYREILREDOY VR
BAROSHEN LWL EMIIZ S EITNIHGDVEDTH
0. BEORSLLLFEDVEAL, “FOFEN" LTINS
T Do RIDVGHEEFFOFRTHLIENH. ¥
v 74 BEFY) OB (B ZE AR, ABHL V—2A7T7 L
TS UARY) BELBG EICESMH SR, BHICEMAL
Bamlcflibh s 2 e D% v, WHIT5 2 EI2X - TIEE
AL O PR R MR O RRIRE O T RE (0 9%
BR) B X O HHRE O BRBHMESED S TB Y 77,
AR 72 BRI 2 AR5 2 WD D B o

WUVE % fe 2 22 20 IRTBIE L 7201213, IVESERI RO H
% L SN D B R RIRFEM 2> 5 O %2 FRITF
TR X o THEINT 5 2 L5 iEE LT, B%
COWENZENTVWESE, LAl JUEIEIERE SEHDY
AEL Y, VB DR MR U CTHEIR & v 9 ATEI
HPLYR—=PFTHIEIHEETHLEEZ LN D,

Z ZTARMIZETIE. AZ I HE RGBT 5 BEIREE
12 () - FEEE ARV =V 2 3R L 2B IR IR o 8 o 574l % 17
AT LK ST ()-FEBRAEN Z VA A DREIREEE Y X
PDZED L B BE B2 5Dh WL T 4, Tz
— B O-BERELVZVOWB | ZER L. ZOHBD
ME%FMNTA5ZE1CEoT GO-BEBAV= VoY

—181 —



QXX hAY MRS Vol.24, 2016

M1-2 HFSNBRARBEOEF)EEIC L 2R

DYFRRIZOVTHRE T 5. 512, FEIRERE) XA
RPVEIEIZH LT KRR Z O -BFRAE V=V D
FRTEERES %o

2. £ B&

AWF7EIE. UK R IR DB L B & O KR % f+
THEM S N7ze FBIE, HBHA D H H AN O H TEEREE I
- FERRARV =V 251§ 5 2 &% 2 BT 2 LB
720 F=F —iiA T NE L, BERE RN ICERNE &
RAL WBRHE OEMIC & 5 FAEZHRICHBSN, 5
BRIZ I % 8 B2 B A D — R o A EI12% M S 1
PeBRE I H B AN O THERZ 2 BTV B TR
fEH L 728 B & B RO —U A S 7z,

2. 1. #%ERE

AWFZE TR, (5 - BEER ARV = VG IC X 2 BEIR~ D %)
R Z TIEANOWF R W T 5720, BRE i
VRS B OEOB S S T2 R e Lz, T2,
TYHEOIE T HREMATRLS BGT 52 L0 5 ZDHE
MO 72012, FRRZMZ TWA I ENTFHRENS
50 E ARG L U CHERITV. 26 AAVEBICSI L
720 BURRRICED 2D 15 2B (FEVHVED) L FH Y 25|
LEWT IR B (FEVRLE) O28E2HREL, 1347
DT YF MZEY YTz, 26 % 3470550 AR TH o
72D DO G2 SBA L. FYH D BIZ 114 B0 ~
71 %, M=578 )%, SD=637%). &0 % LE#IZ 124 (50 ~
72 7%, M=574 7%, SD=63 /%) Tdh > 72

2. 2. RKBFOFEYDES]

O -BEBRAV =V OF ) FREHCIE, 27TV R Y
F B55203 95% (Aldrich) % H\:7zo BRFEOFE ) OS]
W2, 7Ux 74 7 a—%— (REsHE BEE7u~7
47 2 ——11SS) 2 L 726

THRT4 7 2—HF—IZANDERIE, F0HHEITIX
HEAEZK 100mL Ik L (5) - FEEE ARV =)V 10pL 2 01 L 72
bOL L, HFY R LEICIEMAK 100mL DA & L7z, &
Wik, 1AGO5EEZ A7) 2 —FICHA LD 0% FEE
HESGHEL, 1R EICERORIBEEIT) 2L & L,

TURT 4 72— =1, MICOTEHD S 48 50cm FEEE
M7z L TAHICIE L7z D OWENE. ¥ 1~ —1ERE
FHLUCHURRIE LR & LT, #ZB2HE»S 14 HH
¥ CTHEML 72,

ELEHOMICH, [FDITTCHVIBEICRT LTV
720, HDRZEL2VWEELH D 905 KITETI2FER
BAToTLZ& W EHUR L7z,

2. 3. AIFEEH

MEAROE B L OCWVE ORI IZ, FZENE8In % 5
EFEBUT X 25 A 72,

W R D D 28109 70 3V 1%, EBRI M ok B & o
IR O] & S RIGEE %2 H V72 SRS X OSRE O
N, BEIRDS & ORERR DAL O R GRBIRER) R 9 722
T OFEMATHETH 5o BRIGEH R (METS) (&, BbH
AEE B E B RE (F A g v E#EE HJA-3501T
Active style Pro) # il = 2 b OfriE 12225 L CEHA
L 720 BEIRH R H 0 B ARG B O FLEE 2> & BEIR O Z % FHAM
TAHIENTE S, MRS X OTEBIRE I ORI, &
ARG Eh R E, R O & B & MET L7,

MEIROE o EBUC X 2 5EMIIC 13, BRIKOPSQI (¥ >
VN — Z IR E) 11?2 OSA-MA  (OSA B i J& 3 4
ZMA R B 2 H 720 PSQIIE IR 0> 2 38 i o) Ik [ 4 %
DESTHZELTLSL) LD THo720 T/, HEROZIZ
B3 AM%E L H oS RIEEIC S 2 NE & o2 et
TAH72OIC, HHIZHAZ EoBREH N LB H» GE
BY) OB M %28 L 720 OSA-MA ISR KZ Z DR D
RICOWTONEZRELTHES I BDTHo7s WTh
LEBOMGEH ETHICHEELTD 5w, IEIRICEH LT
D FBIRHA O FERFT 2 DAL & BaT L7z,

UVE O %8I0 2 31X, UKSEE (A A9 B4 AF
Y —F v h— MY-808S) % M\7z. MIE N E IS T,
=& JUIACEISH LS T TR & FRTRIClE
AL DK (%) D3FoREN D, OO %2 Eilk L
LTVHRGEH) ERRICEDLDN TV S Z L XL ORI
M RO 25 3 cm OfLE) @ 2 »FiicDWTENRENR
3WIg o, MR & EIRKZICIET 52 8 L L,
WK S 1% B AR o g AT R TR <2 B A Bt & [ ARLS . SEBR
W o2 E) & BEr L7z

DUVEC IS 2 B MM, EBRBGH O & 2o, %
B T H o & B# R4 1l PRGOHN L AbdTHE
fighdZeE L. B(EM). Bh. N 3 »fric

— 182 —



BRFENREHD ) — BRIV OERREDR S CICIERETDR

DWTC, KA Wi HOOREE B OEEICEDINT
FNENHELTH 5 LD Tho 7m0 BB 22w (-2
)L TRRdewv (1)1 [HEE O8] [RR2w (1
) TIEBICZ Y QH) o528 LTREL. RO
O EBEHM & FARC, DUVE o EBIEHE O 2R 0 2L %
Mt L7zo

3. # R

T EROEIZOWTEBINIER O 2 B8 O L) % i
AL, FBEHE O SEBRET % O 2L 2 Bt L7z IRICHLELS
DWTHEBIIED 2 WE OZE) 2 Has L. EBEHEio %
Briii e DAL 2 B L 720

KIS, 2B R L CRlgk L72HHIZ 1 HH & 28HO
2% FEIROERLIEIZE T 5 WA IOV T IR
LA LB AR ROEEZ &) KIHH OMHMRZ
B L 720

3. 1. EROBEADFE
3. 1. 1. BRIER

PR O BRI 2 B OZB)ICOWTIE, HFD AR L
BRI EBIM B L CREREDI AL > 72013 L, &
03 0BT 1IN TH 2 B I3RS AT 72 B 18
MR SNz, 1M S & ORI 25 L, H
(2 7KH#e) x BE (2 KHE) DN 24T 728 T A, H x B
DIEHNETCEEEME SN2 (F (1, 21) =492, p=0.037)
THBEDRER, FO 2 LEICIZE 1M (23:45+0 : 18,
M=SE) L4238 (23 :49+0:20) O BIZHERRZ 021X
Lol L, HFYHYIIIHE 1M (24:12£0:29)
WA 208 (23 1 53+0 : 30) XEREFEHDTR L oo T
T2ZEARENTZ(p=0.019),

RN L Cid, ke HICEBRMME L TRE R
ZENEI R, 1AM L O FRKEEZH S, F) % LEET
W 1H6:13+0:16, 52:H6:12x0:15, HVH D
MECIXE1M6:3520:17, 2 6:38%0:20 TH o7z,
RS & MR D G EAT & AT - 7255, FEAIEONE
oz,

WA, FRRREZ 2 & B O IEIE G $ T o % iR
FiehE i & L, EIKREZ 2 5 20 H ORI ¥ T %t
REE & LT, Th2PholloRs (49) 2REL

3-1-1 HERFZIDZEE

7oo 1M T & OV siRFRERIZ, &0 % LEETILR
17 3882315754 #5238 38382+2037 5 HV H Y
B 138 383272784 45 45 2 38 40503 £29.89 5+ TH
Sl BEWGMEToE A, B X BOXHAEH D%
A B S (F (1, 21) =409, p=0.055) FHEFE
BEER DV CTIE, MO SO R, A X O EAF
FICHEEMEON(F (1,21) =646, p=0018). & &L
1355 138 (1049.94 £ 16.04 43) & 4 2 38 (1058.84 + 21.95
5) ORISEERFBRFMOZ I AP >0l L, HFY
0 BEIZAE 138 (1057.16 = 2745 45) 12 258 (103270 =
30.30 47) (ZEIRFERRFHI AL oo TV 22 EARE N
72(p=0017)5

DR o&ER, I3 2HETIX. & 2 LE
FEBIIFPICIZWThollEEB IZB W THELIZHS
NZedrolzhs T &0 BZBERZAR L 7 ) ghiE bt
g 1] D BiE Al ) & L PR e R ] 0 4 s g2 S 7z,

3. 1. 2. BREEE

BRGER IIEBR M b oS Th 12720, HA
DFREFA] & RGN LD W T, ghE T (R F e i)
& H o GREIRFRBLREI) (20 TRES L7ze &5 B HEALL
EoTEFZHIZE - THHRHMORE S8 > Tnizd,
T, h% 655 Lz IX ST THRERIFGHIC X 225 8)
D AR 2@ 2 Bat L7231, 22 nEE ORI IS
HHLTHE L7z,

RO 6 X313, BIREBZEOX 2K & L. HIZ
IR 2, 3. 4. 5. BREROX 5% HIK6 & LTHX5
OIS HEZ AR LKRET L& 2 A, —MoiGEiE I35
PRIEHEATE <o AR Ly RN F 22385
5T EMIRENT, T, BRERZ ERREROENZE
12057 %& 150 T L ICXE) ). FX B o AFHGE = O
BEEME L7z SN O5HTIL. BRRFHGE [ 25 240
GRMOHOT—=ZIIHI L2720, F0HYEO 151
Ty REE G572,

MIKEZ 1200 Tk, FO AL/ HOBELDBE]
H/28E D, BRSO~ 15 5 OB EAEFIIH L (10
METSHi#£). 15~ 30 CEAHIIKT L (4 METSHi#).
30 LIEIEZE D FE FORER RS Tz, (2 KH#E) X
REfIRE (8 ki) X T (2KHE) OBHUMT R T8 2
5. FERESE O FRRICH B R 2RO b7z (F (7, 140)
=4703, p<0.001)o FRAREDHER. BKHE O~ 155D
WHEIX 1501200 FTO 150 T EDEHE LD D
< (ps<0001). EERES 15 ~ 30 /3 DiG B =13 30 4 LLKE
157 FTO IG5 TLDEBHRERLD D EH-722 LAUR
ENTz (ps <005 T2 ps<001) o BEOFRFIZ S HE A
BB SN (F(1,20) =592, p=0024). &) H YD
R 120 2 OWEHRIIF) L LHLIDIEr-/22 L
AR ENT2

— 183 —



QXX hAY MRS Vol.24, 2016

3-1-2-1 HEREESSVEREFD 1552 EHFEHE

EIRIERTO 120 5 Tld. HF R LB/ HOBL LE]
W/2HE D, BEBER 120 ~755FTD 1545 T L Dk
1325 METSHI# T, Z OB~ RIKERI155 F TIoik 4
WZHEmL (5.3 METSHi#). HEHiO 15 47T 10 METS Hi
BECTREM L7z, FMRRICOBOM EIT o728 2 A, RERE
HOERNEORHEREDRD LI (F (7,140) = 34.64,
p<0001). HHEOEIESNLE o7,

HH D 6IX i EREZ DX 52 Hrl & LEIZIX 52,

3. 4, 5 BURERIOX 5 EHH6 & LT, £X50DFY
WER 25 Lz K, Bl & 2 oifBiEAsmE <
(16 METSHi#). Hi 325 5122 ThAicmd L (14
METSTHI#%)., HH 6 TIEE 52 LTw/z (09 METS
i) 720 — MR EHORME LTI0R25

ISBFFCICiEH L., SEMZ 2K L ICX b, &KX
HMOGEHEEEOLE ZMET Lz, FV L/ HOkL
LHEIE/2HEE DL, 10— 12 BoEH 25 200 METS §if
TibE L, ZOBRELIMETLTI6 - 18 KZIE, X5
DEITKREWVA, 190 METSHIE E TIKT LTz, HH
DOXAFTBICI0ENS 18 TORMOVWIIZBW
Td. M X RS < HEOSWMSH F TEMEL 225 B
MICHZE 2T g SN e o7z,

WIS, B O B ARTEEY 9 70 b AR E L B B B A% <
HIEEEREAEL L 55D ZEIZHER L, SIRGEHE
12360 < MEIR W O MES % il 7zo BERIEZ 20 5 3 RERTIC
DWW, MEIRF DD LI (147) DRifE 1550 % &btz
i 31 s oaFHEE R (METS) 28w 'Y & L g
WL, COLBOREEIEN 21T o720 OGP TIE. 5k
IRFFE R 23 180 0Kl O H D7 — 7 X L 72720, &
DHYVHED1I BT —FRIBE RS2,

TRICARTED, MR O ST — 13 R JH 9% %
(0.00013 Hz, 128 43 EH1) 2~ & B JE9 % (0.00052 Hz, 32
SRR T TRZSMTWAD L. BB X UEO I
FZhEIBE SN Do T,

Vo BRI R O GHT OfEF, SR O H RSB R 1
L CiE, —BoZBO MR SZOEHREICOWT

3-1-2-2 BHEHEIC L 2ERBH

3-1-2-3 #&» 5 & -EREARADEE)

FEORLBEEY D VHOEIRD SN, HhOHEk
WERICIE B OZRIFEAERON oz 20 &
PRIGE) 23D < REIRSE I DT S M 24T o 72 03B
DAEIBBR I NG Do T,
3.1.3. PSQI (EYyYN—JEREME)

FERB M H O % % Pre. # T HDRIZ % Post & L
Ty ENENOREHHR LA NS R OELZ G L7,
PSQI D&t BEPEWIZERIROE R RIFTH - 72

—184 —



BRFENREHD ) — BRIV OERREDR S CICIERETDR

CLERTHDTHL, HFYHYED 1 BIFLARNDD
Sz, F—FRBEE R oT,

FHD 2 LEEOBAMIIE 591067 A5 508071 5
WAL, HODHOED 720116 55205 620+ 085 12
WA LTz, el (2 KH8E) x B (2 K#E) O5HUMHT 247
o 7 AERL RO ERRICHREENTBD LN Lh 6 (F
(1, 20) =769, p=0011). &5 5O I REH LTI Pre
5 Post i T4 L. EROBEITREMICEESINT
Wz Z EATRENT,

3. 1. 4. OSA-MA (OSA BEERRRXAEZ MA hR)

I H OME % Pre. i HOME % Post& LT, 520D
WFZ LI ROZLE R L7z. OSA-MAE, 15 502°
EOWHDPIEREIERIFCH o722 ERTLDOTH S,

A T GERIEIRSD . I (FA) . V (EF7HE) 122w T
X, Pre 7 5 Post ~NDOZEALA/NE L, FHO R LEELH D
DEBIFEAER SN 720 T T (AHE & ERRAERR)
&V (FEIREEED I2DoWTIX, FOARLEEH D HFOEIXIZ
EAERLNZRWH DD, Pred S Post 22 THIINT %
ISR B NTze G ORI, Wb R o T R#
OFEIAEEMN (KT : p= 0054, V:p=0091) TH5HZ
EDIRS Nz,

YL EDSH OREH, REROBERBEICELTIE. £55
DD AR & MEARMERE 3 X ORI R [ 12 D v C e @i i
HHDBOD, FEY LR LELD VEEOMOEIBIESINE D

572

3. 2. IENOFE
3. 2. 1. flkn

HEMERIZ AT (7)) 12 SN2 HIRDIKRTE. T H Y
WL/ 2 LB EBRMMZE L CRERLDITARL, &
BMICHED D VHEOH P I D B AR Lz, 1AMITE
OFHEE R L. M (2KHE) < B (2 KHE) D5
iTolc. MOFHMRICHBEE»HON (F (1, 21) =538,
$=0030), HYVHHVBHEOEKDOHRADONAKS (8514 : 415
*05%, 23 :415+06%) (& FHRLE GE1H
396+08%, %2 :385 x10%) LW d@EmhroizZ &
AR E NIz,

R R (80) 12 E SN2z HIRDO IRV T D,
FOHOBELED 2 LD B 28 L TRE ZREHE

3-1-3 PSQIEEBADEE)

3-1-4 OSA-MAEFIDEH

X 3-2-1 #EREIDEROIKSD DEH

Bl ERNCHEY DV EOHPL ) EOEEZR L, )
PRHT (1) & MO G OFER, HEO BRI RICHEEIRS
N(F (1,21) =6.09, p=0022). F1 H Y HOEHOHHONL
Ko (5138 0 415%08%, #5238 :40707%)1%. &
RUBE(SE 138 0 388+06%, #52:H :387x05%) &0 b
EholrZ EARENT.

I & N E L 72 HT N R O LK oW T, 3
B oZ8iidad, FOARLELD IV HOEDLIZL
AER LN o Tze ENENGHGH RAT - 1205 Wi
NOFRRICODREMEMICOAFEEIEON L o720 L
2o Ty &5 SOBED N OGS IEZE I 2R A
ST EAIRENT,

DLEOGH ORER, HROPKTITOWTIE, KRR D
BEES, BV LRLBELDFEVDVHOLPE,-720 D
O, EH 50D EBRMMFOEBIIR SN e o7, &

X 3-2-2 FKEIOBRONEZEHRFMOEREL
(Z kD A BB 0R EE, 1R PPPa0 22 FRBICHEW)

— 185 —



QXX hAY MRS Vol.24, 2016

MK Ly i oK1 BRI D EIRZICD
TR o7 & EBM b OZENIBIEE SN d o T,
3. 2. 2. NEOEHFH

B (&R), HBEL. BB 3 7 fcowT, Ko, dil
Gy BHOREZR [ (215 125 [IEFICE W (2 55) ]
DSETHAELTY 5o72h% EIZ0LUTARNS R
THBY. &RELT Ko W WIS F 72134 7%
WEEL TV E 2 5N 5,

LRI O H OV OF-IL. &Y 2% LEETIIAKS . il
G R TICBWTERAIZOEILIT RSN b o7
M HY DD BEOKS LM Pre (-1 EHIR) 25
Post (=03 BiRi#) W CAREASHIM L TWize Ko s
B0 F IR (2 KHE) x T (2 KH#E) O 8T %
1T o T2AE R, AR L MBI O R R A HEHTED
S50 (k4 F (1,21) =870, p=00076, % : F (1,21)
=14.31, p=0.0010). WM x HEOLHAEHIC D A EAEDTS
SNz Ok F (1,21)=549, p=0.0029, fili5 : F (1, 21)

=14.31, p=00010)c KEEHO T BEDHR. FY %
LB Tl Pre & Post DRICHEZEIT R HFYHVEHTIE
Pre 7* & Post 24T TH RIS AL Tz Ok :
»=00014, W5 1 p<0.001),

EIREOHBL BRRT &R B OB (). BIRHT &k
REOFIBNENIZ DWW TIE,. Ko g 50 & b FEERRT
BOEALIZ/NE K, BEOEDIZEA LR LN 0o T2,
FNENGEGH ZAT 5 7255 WIFNOFERFI D ZRHA
IO EEZIBON Lol Lo T, EH50H
LERBO B, BRRET & RRE OB (&F) . SRR &
R OHIBNHNIZ DWW T OIVE O EBFFGIC X, BRI
DEALD TR DD o722 EAIRENTZ,

D EDOGHORR, FO R LELEHEY D)L OEND)
RoN7201E, BKRATO HEOKSG & 5o FBEHE T,
WIENHFED B LI EBRIHOZIs R, FH Y
TIX IR A 5 FEER 0T TOUHE I BIZE Iz,

#*3-3 ERICEHYT3IREE CNEICET 3IREDHEEI

BERR (RIS 2IEE A © BURKZIOZELE (5)
IERRICRI Y 21HE B | BUARIFRIBOELE (5)

BEAR(CRI T BIEE C : RAR# 45-60 5 D BiFEEIE DZE(LE (METS)
BEARICR T 2IBA D : 3hFR# 60-75 5 D BiFEEIE DZE(LE (METS)

EERICEI ¢ 21RB E  BEREAPO/Y7 —DE(LE (METS2)

BERR(CRIT 2IEA F @ PSQI (Ev Y N— JEREME) BEBS0ELE (H)
FERRICRI S 2IHE G : OSA-MA (OSA EEIRBGAER MA hR) S5t DELE ()

BLEICEY 3IEEH : 3iEH (R) DERDILKS DELE (%)

BEICEY 31RE | 3Ed (R) O BRONEDOEEHFHAESETRDEILE (=)

rABREREL n: Y TROH, p HEEER

— 186 —



BRFENREHD ) — BRIV OERREDR S CICIERETDR

3. 3. ERSFLVIEICEATSEEDOREEOES
IER & E ORI IZ DO W TGS 572012, HERB X

CHVEICE S 2 HH 2L 20 MG e L7z iE

MACBE U Cid 73 E (BURFEZ], SRPRFrbe ke I, whIR 1%

45-60 4338 &£ U°60-75 75 D B ARG E =, BEIRE I 08T —

PSQIFEAT: M. OSA-MAGFH) . WUEIWCBI L TlX 230

H GtEmio R oMK B L OWVE O FBIEH K5 -

gy A OERNE) 2B L7z, SEEREE SIS, H1

A &5 2 BD BT T 7213 FE B Pre & F2Eif% Post

DEZZNEFNER L, o OBLRICEHZINZ 72

10 BHH OHBIfRE 2 KD 72,0
ZOREF OBIRFFRERERH & RIRIEZ], IR RN i

LRSS @R 45-60 538 X T 60-75 45D B ARG B =

OIENRE M D737 — & PSQIAEAIF MO 4 D DHEHIITH

B AHEIBITRASEED BTz,

ORRRFHGERE I & SR Tl BV A OHIBIRR D550
b7z (r=-0821, p<0001). ZTDOZ i, FLRIFAAS
B E MR FE M 2R L. SRR ANRIE S 5 &
PR BRE I B 2 5 2 R L, RO RETH D
LWz b,

@R FFGERE R & LK Tld, FREEOIEOH BB fRAE
B LN (r=0457, p=0028). FRRFFHFEAIERT 5 &
WS S EEIM L. SRR R 234 2 v b LK b
BT HECIWICHBETH o720 TOT LI, HERE
MEOR#EZRETLbDEEZZ NS,

@R 45-60 738 L UV 60-75 77 O F ARG = Tid, &
WIEOH BRSO Sz (r= 0874, p<0.001)o #E
PR1% 45-60 7335 X UV 60 - 75 7 DRE R 1, IR JE 3 0
WRADYA 7 VOHRT, MEIRERE A KB b 7k
KB 2P VHRENLGHTTH L, LIz ->T Z
NS OREF O G ANE RS 7% b HARB)IIMEIR D E %/
A3 rHHO—D2EEZ LN, NEICHT2HHE L DM
SISz MBBIERE LT3 S e d o 7o

OIERIE I 0> 2787 — & PSQI# A A DO MIZI, AR IE
DABIBFRAFED b7z (r=0484, p=0.026). HEMRE
W g =&, FEIRE I T R BEGE  (0.00013 Hz,
128 3 A 6 &£ 18 0.000195 Hz, 9 85 47 EM) o387 —

FRIL72H DT, 73T — ORI Z O JTH OFB) A X
DRI L TW2Z 2R T DTH S, PSQIAE
HREAE SR EEROEMET T2 L 2RTH0
THdb I b, KEOMBUHE L IEROE L ORI
SHGBERYH B 2 EZRLTWDHEEZ LN S,
Db spHr ofid, BEOMERICE T 2 HH OH T 5

PRFFAEIE IR LDV T L BERTHT O H D WLK S & O RIHTIES

BPRZBIZE S, IEHR o0 R A 1 & AUV & o0 B AR

Ihiz,

4. &

ABFZEIE, BEMREE SRR 2 & ORISR () - BER
RV =V T BEIR Y R — MEZRE L, MERIEEIC X

3-3 ERHIUNEICET 31EE (BLE) DEEERF

— 187 —



QXX hAY MRS Vol.24, 2016

LIMNENOWERFRERFT L L2 HE LT, 50
VLD N2k % 5 AR O F ) oWs | % 2 08 [ % i
L@&VHOE), 7T RBEGED 2 LI L OEATT> 720

BRI OZ OFHMIC 1. SRR - B OB & 2 OFEkikE
PR E Hh o ARG, EiEo 2 HEOERICES %
WA, R ORI Z F\V 72,

REMICRE 9 230 H TlE, BRKRCO - BEER V= L O FK
DAWALZFD Y EICBWT, BREEZIAR 2 0 5k
R0 R ] 0 JE BT [F) & S PRFFIEIRG [ D AT A AT B SR S 7z,
RERIEZ] (6 0 30 B) 1ML F IR ZIA R T 572 (4
1HETIZO0: 10 G725 7203 2 TlE 231 50 Bl > 72)
ZEDS, A AOEEIV R L IR RO B
B OBIEROE DG FEI IO ILEATH 72 bR
%o BB, EWEE OSMNEEH 02 bE OB ST T,
BRI S T & & RIRFRBERE [ O 1L & & % I B 4R
LRENTBY, TORKELEL—HLTVD, (-)- ik
ANVZNVOFDIZIE, (FEROBERIREOIKTRIE (6 3%
BER) B X O EAR O BRI R ST ) 7,
INLOREIZE - THEIROZE 2S5 E L. X BEVEKRST
Al LTS E 2L 55,

SARTHEEYRICBI L Cld. MR CO HPICBWTH, B
EZHRBHOZEOBRINIZES o lze T2, BUKSE 3K
o H RGBT 2 b b AR D TR ok %
To7225% CTHELTHHBOEIBEIN LT TR
Sid. BRI EN RS X B IR O E o FEMIZ R 2% @& T
Hy PO SHEHESEE o TRV E R0 D
EEZOND, MEIROEORBINZRFEMIIE, Wk, ARER
B, RN & OEME S % IR L CREAMS 2 # R BRI
KT 5 7 A REN RN TH BT, BRICEHOE
WM THUENRD L EOKL LTHIF»HY, WAL
NV TORHNEHEETH 5. HERWIZEDHEAED 7-DI121ZH
EARHFEORTHEHZIEHITE 2 HEORBILETH .
Lol b SRIEE R - ARE)IC X 2 BRI AR 2 3 A0 T 20 L %
EFRL T UEDND D,

MEMRZ 5 5 NG & RIKFEDIERZICOVWTIE, &5 5
DD EEBRRI D S BRI TEENR SNz 72751,
HHMOZEREOSN o220, TOWRENRITZT T
R RELEEZON L,

—Ji. VE ORI, MARGOME L IE Ko s
5§77) O Bl % v 7z,

DKo EE. B E RN 2 7 FriZow TR
A EREHRIIT V. HRTIIBURRT b RIESZ DL, Fo AL
HIVEDHVHOLPEL, £H 508 EBRBIH o
EENIA SN b oz EBFOMLSFY & YOS
W Z R L T2z, C OFRIIEEROF ) oW |0
R E1EE 212w BRI ORI &, KB o
ZENDBEMOES RSN ed oz, FEBIZ3 A TS 4

X4 AHEDER

HERICPTTERESNIZZ E2 5, BiAMIZTEHIC
KR (BN ICEDLIT VB I ENRLEWEMTH Y, KFT
RSN TOBEMLEALTIENTEL, TD72D, b
ZUCE N TV BEDERMA RS L EHASE X 12 Wk
WiZHho72E 265,

BVE (kg 5. B0) o EBEHE. (@), B
HIPIEI D 3 7 DO W THEBBGH L& THOZhEN
BURHT L IR OGR4 MERL72L 2 A, BKATO HHLO
K3 & M5 o EBFEIC R LT, BEECE D oWk & 4T
S 727N B BETIRERRRT D S EERBZIZ T TOUHEIE
BENTze ROFEBY B b O EBETIC R Z1T- B
D\ O BIONK S OWEMEIZIEML TB 53, il
IOV TIRIEE L TWARnwd, HERE Mo »
THVE DR % L7202 EE L v 277 ¥ v A B
AMERR DB & PV BT $ 2 H % FAAE L 72 g o ¥ 13, Ik
OB DM EE &I PSQI DAL & KN 7 Hehk
L OFINBREMR L TWb, RIFFEICBWTH, &R
FZEWGRE L2 TIEdD A SRR 02L&
WRHT O B L O WK DAL E & ORI IZIE O B B4R
BOOLNT WD, L72d3o Ty BURKEZ 2SR £ 0 SR F55E
BRERMAER L2 & 0 BEOWERE L, IR otk L
EHINE D SE SN LMET 5 & PKHlE Ao
LIAHTMOH 2O R CIY . ENANVE O BIEHT
B S N2 EXMREEOVDEDE LTEZ LN,

VL E DK 5 ARBFFETIE. (O - BEERR V=V 2 R R
T P R e SR QN 3 Y LS L T T P SN
MRS, MEICIIER O HROKRS Ll cxt3 5 38
R LTHE LWERIRPRRD bz, T, RIF%ED
WEEE A5 S, WEIR & PV O BEME VRIS S iz, Th
SOFD OMEE LD IEMICIEEL X ) ARICRIES 5
7eol2id, WEEHH OREOm e & Bz, WK () -
FERE ARV =V OREERWE [ 2 I b fb8 Thl & e X i
AL TV LEND 5,

— 188 —



BRFENREHD ) — BRIV OERREDR S CICIERETDR

(5| FASZHR)

1) Goel N, Kim H, Lao RP, : An olfactory stimulus
modifies nighttime sleep in young men and women,
Chronobiol Int., 22 (5) , 889-904, 2005.

2) Lewith GT, Godfrey AD, Prescott P, : A single-
blinded, randomized pilot study evaluating the aroma
of Lavandula augustifolia as a treatment for mild
insomnia, ] Altern Complement Med,, 11 (4) , 631-
637, 2005.

3) Kahan V, Andersen ML, Tomimori J, Tufik S, :
Stress, immunity and skin collagen integrity: evidence
from animal models and clinical conditions, Brain
Behav Immun,, 23 (8) , 1089-1095, 2009.

4) Kahan V, Andersen ML, Tomimori J, Tufik S, : Can
poor sleep affect skin integrity?, Med Hypotheses., 75
(6) ,535-537, 2010.

5) GBS, 24X ITHR -, L= ST X BRI
2 & B AR ORREVERIE - P97 Z2 b 726 &k
DIRKWWNTE, SeB L RFFMFEFT#H, 10, 59-69,
2010.

6) Matsubara E, Fukagawa M, Okamoto T, Ohnuki
K, Shimizu K, Kondo R, : (-) -Bornyl acetate induces
autonomic relaxation and reduces arousal level after
visual display terminal work without any influences of
task performance in low-dose condition, Biomed Res.,
151-157, 2011.

7) Matsubara E, Fukagawa M, Okamoto T, Ohnuki
K, Shimizu K, Kondo R, : The essential oil of Abies
sibirica (Pinaceae) reduces arousal levels after visual
display terminal work, Flavour Frag J. 26 (3) , 204-
210, 2011.

8) MAEREEL, WRNIRS, BIAKH, KB %R, EKFHE,
LR —RR,  RAFM LR (B) - FERA NV
VDL ~ “HROEFDT - BERKR LV =V

FAEHR O FERERTE R BREANC T T R)R~ , Aroma
research, 12 (1) , 76-83, 2011.

9) MAJEREHL BRIIRSE, RAH], KE 2, K&,
PR, « RKIREM 0L (6) € I Z 1
RetE —— & I RIS E R O EIIREZ LT 322,
Aroma research, 12 (2) , 180-186, 2011.

10) Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR,
Kupfer D], : The Pittsburgh Sleep Quality Index: a
new instrument for psychiatric practice and research,
Psychiatry Res., 28 (2) , 193-213, 1989.

1) HHAF, EREE, NWILE, RINEF, : €y un
— 7 MR 5% HASGER ORI, Rt RHG R, 13, 755-
763, 1998.

12) Doi Y, Minowa M, Uchiyama M, Okawa M, Kim
K, Shibui K, Kamei Y, : Psychometric assessment of
subjective sleep quality using the Japanese version
of the Pittsburgh Sleep Quality Index (PSQI-]) in
psychiatric disordered and control subjects, Psychiatry
Res, 97 (2-3) , 165-172, 2000.

13) /MR, FIIME—RS, Bif—HiE, - OSA MERFRAZE O 5
5 — MENRIEEE & 0 72 0 O HI REERERL & R L — |, 4F
A=, 27, 791-799, 1985.

14) WA, Hb A8, mEsesd, ks, bk —
He, FIME—RE, « e - Sild 2 e R & L7z OSA ik
IRFAAZ (MAR) ORZE &AL, K& R oES, 10,
401-409, 1999.

15) HARMEIR 2, - RS, HARMERE N> F7 vy 7 Wla
)k, 2002, 460-467 H.

16) MAREER, BIEUE, « ARE) o W BUEEE 2 F v 72 R IR 1
HEE DIRA, BARE T, 50 (1), 99-104, 2012.

17) %5 3L, - RRIEIRAR Y 75 7 Bak, AR AR,
s RS AR PR AT DSBS, B BLER S Rt 2007, 142-
150 H.

— 189 —



V7 v 7 A% KL RN TP 75 5 DERE

BRI R > 5 — | AR KB 2 7 A WFeR

AR S SN

SR EMEN KRB iC

The purpose of this study is to examine the effect of an olfactory stimulus on changes in a physiological index and sleep.
Using aromas during the loading of stress, we measured beat-to-beat interval (R-R interval) times from electrocardiogram
(ECG) recordings. Measurement of heart rate (HR) variability from short and long-term ECG recordings is a non-invasive
method for evaluating cardiac autonomic regulation. In an analysis of the power spectrum in the R-R interval times, the high
and low frequencies in the physiological index of stress loading suggest that the aromas have an effect on the autonomic
nervous system. As the strain on the sympathetic nerve was relaxed, we conclude that the aroma affected the sympathetic
nerves. We also measured the average amount of sleep and quality of waking by the activity meter and a questionnaire during
the aroma-load. We conclude that there are individual differences in amount of sleep and quality of waking.
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Fig. 2 Experiment procedure during mental arithmetic operation
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Fig. 3 Outline of measurement for workload of mental arithmetic operation
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Fig. 9 The high and low frequency rate of power spectrum in case of A, B and C
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Fig. 10 A average amount of sleep and quality of waking from sleep (subject D)
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Fig. 11 A average amount of sleep and quality of waking from sleep (subject E)
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Fig. 12 A average amount of sleep and quality of waking from sleep (subject F)
FHERFECEED DR E (HEREF)

Fig. 13 The result of analysis on the activity meter in case of subject E without lavender
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Fig. 14 The result of analysis on the activity meter (subject E, lavender (+))
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