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Heparin-collagen conjugate using heparin having affinity for various growth factors was prepared. Furthermore, a gel-
in-oil (G/O) emulsion consists of this conjugate was developed. This G/O emulsion was able to immobilize various growth
factors including bFGF. In addition, this G/O showed good permeability to the skin. Furthermore, activation of the cultured
dermis model was suggested in the application test of bFGF-containing G/O. From the above, the effectiveness of the G/
O emulsion as a novel skin care technology having good skin permeability, stabilization of the active ingredient and its

sustained release property was expected.
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Development of G/O emulsion consists of
heparin-collagen conjugate

Hiroyuki Ijima

Dept. of Chemical Engineering, Graduate
School, Kyushu University
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Fig.1 Image of activation of skin by G/O emulsion
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Fig.4 In vitro evaluation on skin permeability of G/O emulsion using mouse skin. Bars indicate 200 um.
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Under extreme environmental conditions such as desiccation and high salinity combined with high light irradiation, it
is difficult for higher plants to survive because light energy, in combination with oxygen, leads to the generation of reactive
oxygen species (ROS) under water stress conditions. However, microalgae are found to thrive under such conditions. A
microalga, strain Ki-4 was previously isolated from asphalt in midsummer, and a novel water-soluble astaxanthin binding
protein, named AstaP, was identified from this microalga. This protein is heat-stable and possesses singlet oxygen-quenching
activity in water. AstaP is thought to enable the microalga to survive under the extreme photooxidative stress conditions. Our
aim is to develop AstaP as a novel functional molecule, which can be produced at high yields, to enable lipid-soluble organic
astaxanthin to function in water. In this study, we have been working on developing a system to obtain large amounts of the
highly purified AstaP by engineering the cultivation systems of strain Ki-4. In addition, we are determining the possibility
of using AstaP as a cosmetic product to protect human cells from the toxic effects of sun light and ROS.
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Development of a novel microalgal
aqueous astaxanthin binding protein for
use in cosmetic products

Shinji Kawasaki

Tokyo University of Agriculture
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A novel structural color material was developed using millimeter-sized giant molecular aggregates formed in
phosphatidylcholine (PC) /cholesterol (Chol) /stearic acid (SAc)/ water systems. A lipid mixture consisting of PC, Chol and
SAc (5:5: 1 in molar ratio) was dissolved in n-hexane and placed onto aqueous phases with various pH, then n-hexane
was removed by evaporation under ambient conditions in order to form giant molecular aggregates in the aqueous phase.
At low pH (< 8), film-like aggregates were obtained, while spherical aggregates were formed at high pH (> 8). Small/Wide
angle X-ray scattering measurements revealed that the molecular aggregates exhibited the liquid crystalline polymorphism.
Spherical aggregates formed at high pH exhibited structural color depending on the salt concentration of their external
aqueous phase. The measurement results of reflection spectra of visible lights from the giant molecular aggregates indicated
that their tunable colorization was attributed to change in the internal structure of the giant molecular aggregates. Above
findings would contribute to develop biocompatible colorization materials for potential cosmetic application without any

dyes or pigments.
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Development of a novel cosmetic material
based on structural colorization of giant
molecular aggregates mainly consisting
of phospholipids

Takashi Kuroiwa

Department of Chemistry and Energy
Engineering, Faculty of Engineering,
Tokyo City University
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Many collagen-binding peptides have been reported to date. However, most of them seem to be below a practical level.
Some do not possess enough affinity to detect collagen, and the others show little binding-specificity to collagen. We report
here novel collagen-binding peptides that hybridize to denatured portions of collagen. They are parallel dimers of collagen-
like peptides both ends of which are tethered by covalent linkages. The peptides, named cyclic collagen-mimetic peptides
(cCMPs), showed approximately two orders of magnitude higher collagen-binding affinity than single-chain counterparts
reported by Yu and co-workers. The collagen-detecting sensitivity of cCMPs was comparable to commercially available anti-
collagen polyclonal antibodies in western blotting, and fluorescent staining of cultured cells. No collagen type selectivity
was found, and the peptide recognized all types of collagen tested. In contrast, the peptides showed strong preference to
denatured collagen. The results strongly support the common hybridizing mechanism targeting unfolding strands of collagen
triple helix. Molecular dynamic simulations of the hybridized products suggested that the cCMP-collagen hybrid has higher
stability than that of the corresponding hybrid with single-chain CMP. Some diseases such as osteoporosis and malignant
cancer are suggested to be accompanied by collagen denaturation and/or degradation. It is also suggested that inflammation
and mechanical stress also induce collagen denaturation. We expect practical applications of cCMPs to detecting

conformational status of collagen in vivo.
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(Fmoc)-OH % [y, X7 F F& AR5 S &7z, 4k BMag—rrilwvi, 1-VEaI -7 roiilicsn
BADAR=F =L LT6-7 I/ ~"FH V8 (Ahx) %E T, 300ng D I-VRI 5 =5 i3 LTy ¥ 787 Hh
AL7ze 39— UHEHE LTII=ZESHAETET VLT TR —=I—Z2RAELLIDEHV, TS T LE
i b WA 2 Pro-Hyp-Gly SR L. P XRTF FO#D 8% SDSPAGEIZ X Wi L7znb, = tatra—2
LB ABODONSTHOLDFETEEKR L. F72. LB L TDOHOBAFLAINIEREHATT
NAKUHIZ Cys (Acm) EZEAL, YANVT7 4 Fifia% Oy ¥y 7L, 20ug/mL O ¥+ F VEBREIRCMPT, —
HOTBRILTE S X512 L7z NERIRIZE Y ¥ > & HEKEE RECMPAEWE 2213 Pia 7 —F Pk ZRmL., RRET
BEHNTT 2 F ML LTze RT7F NERIZBIRED 7 7 v 1 BERICE L 7zo BRIKCMP7 3 & OF— A8 CMP I
(TFA : H,O : m-cresol : thioanisole : ethanedithiol = 82.5 BIZ95C THMIMmE L7z, VW TCMPEZRIMLZZ2H D
:5:5:5:2.5, v/v) EHWTHLRES 2 & FARFICBE» S R LTIREAFV-ZA LT T Y VB Z v
Yo kL 7z, T alkaline phosphatase (AP) Z#GEkL. PUAZHML 72

CARBARTF FIIM T =Y VEBETICBWTI Y Y DI L T id goat anti-rabbit IgG (H+L) secondary
FETUHT A LIZIY VAN T 4 FIEGRIRESES S antibody-AP conjugates Z N L T 30 77 [ #5 & S & 72,
ETERILL 720 BoNMARTF Fid, S Sk 7 o $VT AP-conjugate substitute kit (BioRad) % Hw T/
M7 A—FHWTHRBE L, BRIRCMP IZMI D72 Y RERIB L, £/ a5 —F U EEE L=k
O, EFFUrFELE TNV LR VEEEL . O — ZFEEEREC, CBBEW A W gefa L 72,

2. 2. enzyme-linked immunosorbent assay 2.4. A5—FoOENEE

(ELISA) ICKB a5 —F A5 A He DT < ARHES A (MEFs) (3L- 7V % 3 Vg, 7>/ —

25— i (AteloCell I-PC, BHF) % 10mM FEREEK WLy F&4GDMEM (low-glucose) 12 2% FBS. 100 units/
ZHWT 10ug/mLICAR L, &% 95°C T 5 2 Hmzi mLR=ZYYV-A LT IA T BL200uM L-7 A
MEMZ 72D EREIT—7rHER L. MATEVLD INVE VR VBRIATFVI T AT AR ERINL 728
(35 —47 Vi) O FE% & L7z, 96-well plate |12 2 T3HMHEELLDDZH W,
NOOHEWE S0uLTO®ML. 2HMKEST S22 & TE FHESER 2w Lz a g =7 v oBicliEL, 25—
nNFhza—bL7% 05%AFLINVIEREHNTT rFroEEEBNE LTISTITME L 72PBS 2RI L 72,
Oy &y UM AL /2%, Sug/mLICHRE LA F v M 4% /X9 RIVAT VT KTLI5 4 M3 252 &
HERBIR CMP IS 2 RN L 72 Z OB, CMP i % g TREEL. 3% BSABIET I RLES 2 TTay ¥
ERIIZHSTCTHAMUH L 4T TIoEHEH Lz DL, VT LT EDK%. HOUEERR L 72— ARHCMP, BRIRCMP7
IMBSLEL 2 i S v 0o 2HFZ2 Hv 72, D SR ZOSCCTHAMMBA LXK ETIHMGH LD, T2
VXTI F—ErfEE8RA ML ITEY Y EZEHL BRI T =7 U2 RIML 1 =R THRA S ¥,
WWESEOB, ABTS & Kn &€ T% M &, 405nm PR Z W L 72 2B L Cix ¥ 512, goat anti-rabbit

&1 AL 7% CMP D&

& W& n
—R$H Ac- (Pro-Hyp-Gly), -Ahx-Tyr-Lys-NH, 10
ZA$HECMP4 )
ZA$CMP5  Ac-(Pro-Hyp-Gly),-Ahx \ 5
ZASCMP6  Ac-(Pro-Hyp-Gly),-Ahx-Lys-Tyr-Lys- NH, 6
ZAR$HCMP7 7
RIXCMP 4 2
BIRCMP5  Ac-Cys-Ahx- (Pro-Hyp-Gly),-Ahx \ 5
B CMP6 Ac-Cys-Ahx- (Pro-Hyp-Gly),,-Ahx-Lys-Tyr-Lys- NH, 6
RIKCMP7 7
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IgG (H+L) secondary antibody-FITC conjugates % 30 45
A A &7, M SRR RBAREE TBIgE L 72,

MBENO 3T — 7 v 0GB L Cid, Milax EE L7k
#£12.0.5% Triton X-100 T5 7 ME @A A L. Lo
HETTay F ZUMEGE L 72, FOBEILER L -5
KCMP7TB L UOHia g =7 Uik (7€ v M) % anti-
GM130 (Mouse) antibody (TN I fk~—H—), F7-1F
anti-KDEL (Mouse) antibody (/MEfk~—%—) 7T
TEROFETHRML, 1M G S &/, fitv THIS
goat anti-rabbit IgG (H+L) secondary antibody-FITC
conjugates 3 & (Fgoat anti-mouse IgG (H+L) secondary
antibody, Alexa Fluor®594 conjugates Z#M L. 30 754
G 37z, Ml S TBIg L 72,

3. & &

3. 1. RIKCMP7 [ZZHEIZ—7 It UTRUME
BHEZERT
KBEWFACTHRELTBW B F VR CMP O TR

a5 = T AREAREEFELISAICK DRI L /22 &

A, INBRIEBIEAEIT—FVIHEE Loz (X

2a)0 2 T—ASCMPIZHIT 2 E1THI%R"Y 23 %1C

CMP & 2 EHE RN ICMEE S/ 25, CMPO 2

T T AEEREEIRH SN (M2b), 35

DT TFHA Y TIZBEIRCMP25d - & b iEARED <L,

CMP B @ Pro-Hyp-Gly # ) & L AL W I3 LB 7 kG

BREER L. T IRSCMPR IS -4V XD B

oo =5 VI RE Lice T OMEIZCMP 232N 2

a) 1
09 O M5 -7 EOBE
08 A=y LofiEE
0.7
06
Agos 0%

0.4
03
0.2

"lemen [e[] cmensne0 -

4 5 6 7 4 5 6 7 10 (=n)
EiRempn ZAREECMPN —AEH
b) 1
09 O EMHAZ -7 v DS
08 35T s
0.7
0.6
Ayos 05

0'11, [ H -n=mn2[] 'ﬂ

4 5 6 7 4 5 6 7 10 (=n)
EIKCMPn ZASHCMPn —A3H

<)

Ags 03

T=r Y OZEHEAMBENITIE T TIHEAELTWS
TEERBLTVS, SHICEIRCMPT & —AIx, 2
T—=7 IR L TRERGAN G2 R L7 (M2c). &
DRERPSEIRCMP7T a5 -5 v BLUOERaS —4
RS AR (Ky) 2EMLA-ESA, BEaT—
U LT6.6x10°M, 25 —4 2 LT1.1 x
10'MERD SN, T2, — AP CMP IR KR AR
BIRCMP7 LM L2 RET A & T, EMas—r
WXL TO95X10 M EFENIZA, 25 —7 VITH L
TRRDBLIENTELD o0 THEDREREDSHBRIR
CMP7 (3B D —ASCMP X b & 100 B Ph Efs Gaeds e
WZ EATRE NI,
INSDOCMP D 4TITBIT 5 kG % Mt ik
(CD) A7 PRI L72E T A, 225nm BT A IED T
v N VRIERSB SN Y, ZoREE» S5 CMPIZ 4TI
BUWTHOEALTEESHAMBERZBE LTS EE L
SN, M2atab¥TEZLLEHCENEWZIaS -4
VREEREE D WS EAVRIBE N, X o TR IR
T CMPHER A M ERICMEA L TR 7F FRLoHC
EEZMWHSETHSMM L7,

3. 2. BIKCMP7 lZwestern blotting ta5—
FUERETRIENTES
BRIRCMP7, —ASCMPB X UOHilloyta s —7 4t
HKEHNT, 1837 -7 OMNKE% western blotting
THBK L7 (K3a), MHRBIRCMP7 1Z—ASH L D bEw
MHEEZ/RL, 0ngZikBI L7225 —7r Dol i

0.6
0.5

o4 O BReMPT-Z a5 —4 >
CERCMP7T- a5 —4 v
A =K -EHaZT-T
=k -5

0.2

0.1

0

0.01 0.1 1 10
CMPIEE [pg/mL]

100

X2 4CIZHH5 CMP D75 —4 L iE&EEFM (mean =+ SD, n=3)
a) CMP i&#&IEM#. b) CMP &K% ERERIIC 95°C T 5 2EME. c) Bk

CMP7 & —AREDBEXREFEN LIS



BENICEFRIT T UICRETEINTFRODFEET - B EISH

a2 $iA L BITHIM L, ol $1ICBI L CTid 10ng ¥ THE S 3. 3. WIKCMP7 (3igHF RN 2w Lza7—7

Nz TIUSHEILIRIE (1/1000 f5AH) ota T —4 i VEBRHTRIEDTES
LD HROMRBEETH Y 1/200REDOH T —7 >~ HOLEERR L 72BURCMP7 & —AE CMP 2 HI v TR

PURICIER L 720 T 72 BIRCMP7 3 FRE~Y—A—& M i L7225 =7 > ORI ZRATZ. OB 57
35— 7 Y ORAHEWIAL [-VHEOIT— 7 Y2 /HR SN0 9— AR SEs I LR HNE LT, fil
MR L7z (M 3b)o C OFFRIGFBIRCMPT 233 5 — 7 F E AL BRI 95 CITMEL L 22 PBS Z ik L 724 > T v %

RIS B ) Y U ERET ISR BT T I ME L7, #RELT30ug/mLOEIRCMPT7 13, #Z5M%
MR 2 R L TR LTV A T L 2R LT 5, L72iaodas—r i zim i Ly £ OBMEE

W CMP R KA TH - 72 (K4a)s ZRIHL T,

a) B2 52y b)  cBB Bikemp 7
1 3 10 30 100 300 (ng) I-v 1 Il v vV Col
) 7 F VIREERIRCMP7 (kDa)
(20 pg/mL)

wa EF T IR —AH
alf (20 pg/mL) 150
al \; maz—rring 100
a2l (1/1000 )

75

a1f) T R A v
BT (1/200 2

50

25

M3 BIKCMP7 #BW/AEd5—4C0BE
a) I/IK CMP7, —&$H. AT -4 HAED, 2577 ARHBEDLE ; b) BRI CMP7 £ HV
VRIS -5 D

a) CMP concentration/ ug mL'1

o .
BiRcmp7
- .
b)
CMP concentration/ ug mL'1
o .
—A$H
v .
c) JEHNER

maz—7 ik

X4 $SRMEFMIEI DL -5 —4 > D& (scale bar : 50um)
a) IRCMP 7. b) —ZA$HCMP. c) #1275 —4 > Hilk
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30pug/mL O —ZA§H CMP X Wi EBKRCMP7 @ 1/100 #£
BEOY ZF VLBl S aro7: (M4b). ZOfERIE
in vitro TERIKCMP7 I3 —A&FHCMP £ 0 & 100 fEHEEE
Pea g —2 L OISV L2 RLTWS, 72, i
37— YHRIIBREEORMICE DL 5T a7 — 5 Vi
L7 (BM4c)e PLEOKREDP SBIRCMP7 1321 L
1A —F U ERBRETHINTE 52 AR ENT,

3. 4. RIKCMP 7 ZRUVTHRHESFHARD/NNEAFICTE
9270055207 A—=IT 1 b %%
HIBIENTES
TNF LA VL BRIRCMPT &dia s —47 Uit

K FT, MIHBE LB B X O BALEE % fifi L 7283

MR o 7aas —7 otz ikarz, K5alaml

72902, BIKCMP 7 THH LB ¥ 7 F ikt

KDEL Hufk st L72/Migfko ¥ 7 F v & Eie > 720 —TJ5s

Hoa o —47 Uik THIE L 22 B3Pt GM 130 Hufk 25kt L

RINVIEDY T F NV ERE ST (W5b). ZOfERIX

BUIRCMP7 25003 5 — 7 »Pifk & F7p 2 u%%of7

IRIRCMPY

IRikemp7

Hcol | FL1k

HLGM13031{E

HIKDELHTIE

.. \
v 4

Ficol. | Pri&  HLGM130PL4E

HIKDELFT{E

Qa5 —rvEFHRLTVWLEIEEZRL TS, T2 7
UaT—7 AN TEELTAL T A — VT 1 v
FEN, ZOBRINVIRCIHmEShL L2 BT 2L,
BRIRCMP7 1Z. PURTIIMIET 2 & & 258 L v/ fa kN
HOZHEOLFAPHRKRZFERMHRIBE L2 EZ N5,

3.5. RIRCMP&EOF—F>DNAT)yR=ZEH
BAZ., —RKECMPEOT—FT 2 DFEALKY)HR
ECTHB
BIRCMP %S, —ASCMP X 0 & 2@ wERa S —7

VHEBREERT O WD 2012, Ac- (Pro-Hyp-Gly),

-OH (—A&$HCMP7) LBRIKCMP7,. —ARCMP7 721

—ARPECMP7 OBEAE=EHOLEAZETMELZ, €L T

INLDETURZELFAZTE L TWAEELIZE)

TWAEEAD T A NVF =3 (AG,;qscore) %, T8

(MD) % T in silico TRD % Z & T, TNENDCMP

DREGTANF—ZFHO L 720 #HHE LTEBRIRCMP7 ®

AG,gscoreld3 D DEF NV DHF TR L /NE Do 72 (AG,, (B

JRCMP7) : -147.43kcal mol™", AG,;,, (= A S CMP7) :

merge

5 RHMFMIEANBOTOIS -7 L0
a) IIK CMP7. b) 135 —7 >l



-138.90kcal mol ', AGy,q (— 4 8 CMP7) : -128.6kcal
mol ) s ZHIFBLIRCMP A, SHWOMHFELEB Y, o 2
DOCMP L) RERZESLEANA T v FEEET
HIEHERBLTNS,

4. % &

Rz, T 7 =7 U IZHBI 7% Gly-Pro-Hyp#t ) J& L
B 2 FEo T F F & ZAPATIR AR THRILT 52 & T,

VT T — 7 0 L TRICE W R Z o Bl &
R L7z FDEAREIZELISA & western blotting 12 &
DEERO—ARFHCMP £ 0 b 100 fEREES W L29RE N
726 TONRTF K% HWwWT, western blotting Tz I -V
HEToOETHOIAT—Frr2RIBTEL 200, BR
CMP DB INIZ T 5 — 7 2@ 0 Gly-Xaa-Yaa D #
NRLEHITH B Z LAVRIRE N7z, BEIRCMP IZANNE 2
ﬁwtt33—57®ﬁ%%ﬁu%ﬂmféé:kﬁﬁé

VP T = Y HURTIEEHEiT A 2 E T E e h ol
TV DEELEABERDES W EMRINTE RS
INENTze T2y BRIRRTF Nidbia 7 —7 Pk CTldt
W52 2 R LVWNEBRREO 7a a5 — 7 &2 lg
2L TE, SHICMDAEICL D, BRIRCMP 134t
D2HHOCMP X ) bEELIT—F VEAEKRE BT
LT EDPRENT, TNHDHEDHBIRNRT F Fldin
vitro CEM T — X VAR TE L ERHZALEYTH S
CEWIRENTEEZ D, T2 RTF FORNEREY] % i
BbkTAZETCas—FrroRRENL EEMNS T AT
BetE2id 5,

SR A B LA T Nix, 2thhoa g -7
YOHNA A =T Y TREYD Y —ry T4 Y TIISHT
BT ENWFES N, SRIEBREY Z H\72in vivo TO
Wt DO TV FETH 50

BENCEFRIZ T UICHEETEINTF RO FiRE - G EICH

E

AHFFE D BT I 72 720 F B (AR T K 52)
Fe—1E (), Bz (F). MZE ¥k (FﬁRI%ji%) D
FRIEH T 2, T2 AMPREIABRMHEATARX o
U —WFZEARELY [ & OB 2 15 THES iz,
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Skin-adhesive materials are expected to be applied to cosmetics such as nose packs or face masks. We have developed a
novel biotissue-adhesive polymer complex consisting of poly(acrylic acid) (PAA) and poly(vinylpyrrolidone) (PVP). These
polymers are both highly safe synthetic polymers approved as food, drug, and cosmetic excipients. When these polymers
are directly mixed in a solution, they form a hydrophobic rigid complex, which does not adhere to tissues. Recently, we
succeeded in preparation of a biotissue-adhesive PAA/PVP complex by a solid/solution interface mixing method. When a
PAA film prepared on a plate was immersed in a PVP solution, it formed a highly swollen complex with PVP. The swollen
PAA/PVP complex gel was dried up to a transparent film, which could be swollen again in water to form a soft bio-adhesive
hydrogel.

Those two polymers are linked through hydrogen-bonding to each other, and neutralizing of the carboxyl groups of
PAA molecule induces dissociation of the polymers. Thus, if the PAA/PVP complex film was put in a neutral buffer, it soon
swelled and then slowly re-dissolved into a clear solution. The swelling and re-dissolving behavior of the PAA/PVP complex
much depended on the molecular weight and crosslinking density of the polymers. The PAA/PVP mixing ratio affected the
tissue-adhesion strength and mechanical strength of the water-swollen complexes. Complexes with higher content of PAA
showed higher adhesion strength, while those made of an equal unit mol of PAA and PVP exhibited the highest mechanical
strength.

PAA/PVP complex adhered to wet skin, and after dried up, it could be peeled off without stimulation. It could remove a
large amount of blackheads from the skin, showing the high potential of the skin-adhesive complexes as low-stimulus facial-

or nose-masks.

1. #

HEAREEE RO B TMRNE. BFnkIss . Witk as o b
M 72 EOBRPFELR T TR, Ry 7, fLhEr ) —
LD A= — M7 & ALRERA R E LT D IRE WIS
P END MY, BRI AE O B b ARG
MEE LT, BT 2V (PAA) 25EL 25H6NRT
W2, LaL, EMERE LTPAAZZDE F TR
FT5I2E AR —2KEETH 570 DR HIZRE
XN2, 2 TPAAZEENT L CARICARBEIL L 0bt
BRI SN, KA OEWEREHAR LR EE LTED
DDS~DIEH DA S WP ST & 720 La L, LIS
TGN L= WS L F 72 7 &I
AHY, ERMIZENTWARW,

ZZ T4k, PAALEYE= LY Fv (PVP) »
574 BBAERS VIZIEH L7z PAADPVP & KICARE %
KEREASER AR T 2 2 L iEd Ao mbhTwns Y,
AR BT B AURE AT RHI AR R SRS R <L ARE
REWDE N EDLETH L7, PAALPVPIE, &H

il

Development of novel low-stimulus bio-
adhesive materials and their application to
cosmetics

Yoshiyuki Koyama
Japan Anti-tuberculosis Association Shin-

Yamanote Hospital Clinical Medical-
Engineering Laboratory

5o EFEM. Eah ALHERRINA L LT S R A
SNTWEEERDEH VKBRS FTHS, ThH e H
WTHAREE OB S TEMBITENE. GRBIEZ %
WL Z R PIR S LAEET Ly F. XAF V7,
Ny IN=Y— b EOMEMELNDL EHfFS NS,

L7 L. PAA X PVPIL, % O&MT CHT TRA
FT5E, FTCIRIEAEGBUKEEGIRE 2 0 AR
iDL TLE Y —FHFL1X, BEEEKOBUKILOFEE
WAL, WA AR FIE TOREIC X o THARES T2
Fio 72 PAA/PVP AR 2 15 2 T2 BFE L 727

AWFFE T R AR TIC BT 2 PAA/PVP AR
DA E), WG SN L HEEROIGHE, AR e
ZRELCHR 20 X9 RESEMAKM TV OALHE R D
IBH IO W THRET L 72,

2. /5 &

2. 1. 5 EEHEPAA/PVPESHFDRR

Bex b TEOPAARITY ) —VIZHRL, L —,
FTMEEET L — MICAN, RS ETPAA T 1V
L&, B THA RO TFREOPVPOKBERZ A T,
PAA O #ZE), B X U4 L 72 PAA/PVP B A 1R/KA
N DEEDREEAL % T2 . K7V % EEE
LCEWZ 7 4+ VAIROPAA/PVPHAERZRHE L 720 %
7w W L2 Vv aR RS A2 8T AR Y DK
DA% R 72,



2. 2. PAA/PVP#EEET1IVLDEBZES)

2.1 TH7-%7 4 V2% pH40 721X pH 7.2 DR
WZERL. BELSvoEROELEME L. T2 7
NVOWEEZWNET S LT, HEKROAE. LB, HoEE
DA% PRz,

2. 3. PAA/PVP#ERERT1IVLDEEEMRE

PAA/PVPHERT 4 WV 2 2 i DK Tl 5872 A
Vb= VIEAESE, B omEICH & BT, #BEICE
THIEME L7z,

2. 4. PAA/PNPEEHEARIPDTIAX - INvY
DG
PAA/PVPHERAR Y V2 LBOKTHEDS LIZEHORK

MRS S, R LBES AN L, AR VEES

XU EOIREEBIZEL 72,

2. 5. PAA/PVPBEEHAR DO —LH
N—=—bhADIGH
HICICHAMLRE 2 ) — 2 2 - 72tk RO E % Vi
DKTHES LTELSPAA/PVPHEAKRARY V&I A
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3. & R

3. 1. £FEEHPAA/PVPEAKRDR

MDIZPAA L PVPOZKBHRE ZDF FRE L THAI,
THE, MR —FELISHEALTEHEL. M2k
WL 720 135 N72DIEKISHER S BE D LBkt
BTH Y, MEREAEE L RS Lhol,

—J. PAABWR WS, 7 4 VARREIZL 2512
PVP K %2 M 2 THEL Tl R ) < — % il S &
7oL A PAA 7 4 VA EZZIBE L 2555 Rk % K
MT VIROBEEKRZ K L7z B ST-& (40,000) D
PVPZH W72 A A VIIREIZHEL, wo< Y&
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R LN h o T,

BONTAKRMTFWATINBAGZIGE S L EWHGZ 7 4 VA &
0. Fo BHEEEETLEABOFE SN AR VIRE
Hol2(E1),

3. 2. PAA/PVPEEHETIVLDMETE - BiAREE

LCRONTEHET A VLR AR VIE, KEMAD L
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XY LEEIWD LIED., 10 B I3 5e 4 ICEm LT
HERLZ —H. pHb OFBEREGER P TIZ, 714V
NI L7005, ToF FHEMBETIKIIIVOE ET
R ZEIAHAFEL (M 2),
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L CRFITT WAL L 2556 B AR AN H:25 L7z (K
3o MkOEAE X, v PERE, OFREIZB W T BI%
Iz,

PAA/PVPHEIRT 4 Wi, F72E3ARY VERAAY —
- VICEE S, HMCET A NEMELZEZA, £
DA N IHFERIOTNEAITKRE AKLEL, @R K
SEDL ETIET0 ~ 100 g/cm® DI ITH WEEH %2R
L7z

3. 4. PAA/PVPEERHARARYDTIAR - INVY
ADH
VEOKTHELZPAA/PVPHEARIE, Lo X )12

IR REN B2 E 72 & OARARRICEAE 3 525, WA

WA SRHL EIFA L, FEALHIEARLHNT I ENTE

720 FZC. BORBORKE%HFED L2k, PAA/PVPH

GRARY VRIS, BIRARICHA L TAR VY U E,

BLOBROWREL B oozt L7,

FEE L 72 PAA/PVP AR ¥ YV ORMEIZITMA % TR R
FTARPROLN, FEE/ Sy 7L LTOBCRIESHER SN
(K 4) o FIBERF OB E~ORIBINE L FlkZ i34 <
Roninroiz,

3. 5. PAA/PVPBEBHEAR DT )—LHIN

——bM\DIH

bhEZ ) — 22RO Y 2 LEOKTHES LT,
PAA/PVPHEAERARY VTENLAN—-LTZEDOT T
U720 PAA/PVPHEAKRARY VIR Mo 72012
HEoTBY., ERHFE. . BEE~NOZ ) —AIZX 515
e b odc, RRMESE L TWZIZO b LT, ik
B R ENORBII/NE D o720 T EETMNOTHKRR &
R LN D57,

512, PAA/PVP AR Y VD EIZBiAKRT — 7 & 050 4

EOoE-BRE
IZEES

ELETEA
ISEEd

ARD
AR DERE S > 70 g/lem?
T4 ILLD¥%E F1> 100 g/cm?

3 PAA/PVPHEEHDOERZEEM

F. KOFEFEREL L72bDIZOWT KT A b L7
Bk —7 %Mo -8RI 72K 2HFLTH
0. T AT VOREEZ > Tnie, AR EORIE
E 7 <L F 7B AR L2247 Vs Befih Ukt 72 52§ 12
LRMe EORBIBE SN h o7

4. £ &

4. 1. £FEEHEPAA/PVPEAKK

Bikod X 912, PAA L PVPO&KKEHZZDF THA
LCHMmstoBmAe RIS s v, PAALPVP L
OBAREK T Y ba =BT I A TH Y. Bk
HOMEGPWME STV Y, BRREOE S T2 RET
Bl WA =T HAHEICENT 272012 Y v —fik
OFEGRETER L. &SI TS 258 E B & LT,
KiIZHET v, BHED LavitErTcEbnlBbh s,

Z 2T, PAABWZ —H RS, 7 4 V2 ROFEE
W L72DBICPVP KB AZMAZ S Z T, KX —0DH
HZat 72y MEBZIHL, ¥y A—ROFHOES %
HELZPOHEAERTVERRSEE L xilkAhi, T5
EWIERED . 7 4 VAR AT L A S ok ok
WEBK L7z HERINE ST /O PVP A 54 5 7z KH
T, RERE L CHE - BE T 52 LR ERE
REEZ B IHER Lo BEVWPVPO EHASELEAE D
2T, K= FOREINZ L Z Y v - DM Z
ELb0EEDbNDL, 150 NIRRT MITIMEZ I S &
LLEE WL TANNERY, Fho HHEZET L EEL D
BRARYIBRELNTZ,

NS ORF R TS N PAA/PVP AR T 4
VA, BIOARY DI, KEMR 5 EFOEEICEHE
LCARIZ IV EBE L2 22 T2 OBEARO T,
B L OGEBIEREKERT TOREZFEL SRR TA,
PAA/PVP 7 4 V2% pH72 OMBERIZIRT E. T4 VA

35

s

5 Al
X4 PAA/PVP#EEEINy 7 TERA
-E. BT H



EBRRF ISR LTI L. KRS V2R L7z, EAKIE.
ZOHBUIES M E BT 725 FEHCRE» S5 - <D
LRI, BB ICIIE S L TR L7,

PAA L PVPOE S THAMKIE. PAAMISRO 7 LK F
VIVENRPVPHI O Y O Fo Vb KERET LI &
WX WK SIS, PAA/PVPHEARE R E R I2R L
7ZEBZIE, WL PP ETHSH720, HIVEF IV
HEEOWEEIC & o TH VO NERIZGS I 72, PAA
EPVPIRIMA LIRELHERLTWD, 20k, 7LD
AP SRALTL BAF VI oTHVKRF I VEIZD
S eIz, KEFBENTELRLRD, L2ZwIC
PAA L PVP L OGN HHEL T <, ZO#ERE, PAA/
PVPZ IV Idh R @ Tldw - < ) i LT, TD
KBEWEBFTICD E-THRL, EWLRBRICR 723D
LEbNS(X5),

SO AT 572912, PAA/PVPHE &K% pHS
OB EERICAN, TOEBZHLE L, T5E,
TAEE ) BRERR AT T 7 4 OV A E— TR I Ukt
. BRI LKAV O F F CREBEIZEICHEEL
2o PBMOLEGTTH L0, BEEDL I NVRF VIV
Bhflsnb 2R ¥ay) Fo ke kRERHE LT
T2HEEZLND,

BIIR A THE SN2 PAA/PVPHEERIZ Lo X 9 124
PRAAREAN DA TR S v MREE I I VR F DV
LR AR & OKEIC X D, PAA & PVP 2%
DOEWRA LA, WRY v =259 v X —fRI2ES]
L. #VEFYVEDNPVP EDAEFATIIEALHE
SNTVBZOIZ, EREEEI R Go2bn b
%o —J7 B WA CER S N2 PAA/PVP A
RTIE, WRY) 2 —=2Y L TR w2l A RED
HNVKRF I NIEDL ERY . AR~ OTAENEE MR L
eEZbN5b,

Wil L 72 PAA/PVPEG KR Z R - - B, KA
HEDEKMMIH T, ZOWENZMRTz, TORE. B
TNIHREERMOTNEEGITKRE MKF L., #BELRKGED
HETIZT0 ~100g/cm* DIEFICH WlEEZR L7 72
RIS W EEETIZE LT Lz, T4bb%
HOKEMZ S L THEESEZ LS TIENTEL, Th
. BEDPAREL o oA REEEEEEICAAL v

PAA
PAA
Y\ PNy Tr— Tohid \r\

ERIBEEFEBEMHORRECZOLERNDICH

FATTELILEEZBRT 5o HENRLERNITET 2
MEELTOISHZEZ S L&, EWICTHEHEMEETH
%o

4. 2. EHFEEEPAA/PVPEZ&AFOLHERmMEIN

DiH

8 PAA/PVP M AR, A B0 itk o G 25 41
Y. RZFTERLNREY) —IRE o CTRE R
WCLonh) EEET L, TTOFRMILRELBEEEDT T
AT I7IVNVEBER)E=VETQ) R THbH, ZNHD
FoFiE. EB 55 ZORFARIEE HEESIFEA LR
W ERRBEEINT VD, & SICHAKRDIRETO R
RS B 728, RiAEMHESF M IS PAA/PVP BIA K % 1E
Inz <. ZoMaEt xR CTaiz, BAEKRRIN=H%.
EBOKEZNET 5 &, MbMATwivnary ba—i
T LEOMBAELALTEBY ., MladtkralBgsh
Bhrolc. T, BREHETHE T L, HAEKDOTIZET
Co LY AR L C O BT R S, RIF7E TR
LN EEPAA/PVPHEGHIZ, DAL E & L
THRIHTEX 5 Z MRS N,

F 72, BNEEEMEITH ) —DME L R 01%, ik
RORFRE TS 5, AEAGHRIT, PEOKTEEL T
NS HAE T 525, RBICHEP LD RIFs X )1
I b, ML AL LT A2 2D TE
WA RISy 7 % EOFEMEDIL SHH I N T2, #
HERE DR END T A=V PR EINTWAE, FFIZ, —ER
WD Lz S &2 &, B o TRFICHEH 2225k ) &
52720, HE5VIEHBITONL ) HEEIZ R - TRE%
BdbLIENH b, FEEMRIE, BhEHR. HDVITTEEE.
ERHEMEL CHOBEORELTIESRITI LI,
FD7D, FEIELW Sy 73 E LTSRS
72

FEIZ, OISR LT, S L7 L T A
L2, HEKROEKMIZIZZHOET ADME L Tz,
2RI L 2WT, KD REHEHTESL, Lty
JMEE L TORWITREMEARIE S 7z,

FNT IO XD B EEEEEEERMEO, fbhEs ) —
DA N— Y — bADIEHIZ DWW TG L 72,

WA, K FTAHRRNLDRE, Rt 73 572003

C=0
c=0 _\P/VF\ | PVP
B L ” O_+ ‘\/(\/
(o.,,.H 5 i Na
L O/: : o

X5 HEART THOPAA/PVPESAKD S



A X hAY-MEHRE Vol.26, 2018

LRERATE <R Ly B SRTWD, —J, lde b
DIEIIEINHT 5530 7 —Th ), EWEHHEE <
WL S5 OEERHTIEA V. L L, I ORI

O, HERIRE OfEMRA D % . %mmﬁm FORNEZ
WENZH] & i, IS R ST, Lo
) EWINERD I EDBRETHLH, LHEAR 7 1) — A
7 CIF R AR TR LT L E v, BRSO R A
DRFBIZ/NE N,

W e BT HKER. A ANV, TV EriEE—%E
BB S e LT, b SEEToR#EY — &
BB ENEZOND, 7)) —2EES 7 SBAIFO
X9 %A N—TH->TBINX, Bk, FHNOREFR
BEEE SN S, L L, BAEOREHEGEERE Y — M
— I ARAR, RIEER E S, PINOREATA
&L BEOPENRLHIPOADENE D, Lofm%h
DERE %50 720 ZF CHR/AE G H LA,
_n%®m\#mﬁ%Wﬁ%WML\ﬁr@ramﬁ@a
bbo SHICHEET S E X213, LEOMERKRR R L
DFFE B M ZEoTLEI 20, MERSTHEE 25,
FRICER S S5 &, BIEOEENIEL TEH~D
TA—INRKREL DD, BRBoO<TAF 7L LTO
FHIZNEETH 5,

AR, TSR 2 & ORISR &2 b I H 8 IS
Lo ) B85 L, B2 i HRm A 1 33 72 < #EET
X DB D DAL, FHLHES OB 2 ZAEITKELE
DLIEDHIEEEND, TRSRFARC, 7Y — Ak
KMPERIZI>TITIWSN, $22N52HERT S
ZEHBIET B,

AWFFECTHSE L7 PAA/PVPHEAKIZ, Fiko X HI1CH
BB A T, K2 TESI LY —RE o TR
R Lon ) LTS, T LT, BKRIE, 13EA
EREERIE R  HBEASTE B, RIFME L THEEOE
HEDIESBRITI LRV, 20720, RehikXx 7 1) — A
REDIAZME L TOIRHEMNGE SRS,

BHMEEICHEET LI L, ENORMA RN %
MRS B 720, BRERICHICIC LY U —2 2% 0 . JEH
ZKTEHES L. PAA/PVPHEKRAKR Y IV TEPL S
N—Lf&topwvmmﬁwafyyiﬁﬁiffn
TS 72 EBICH T Y, ERREAND Y 22X 5T
Je il L7zo 72, FBERE D R R~ ORI T/ E
o f:o

Wﬁ70~ WCEFEN LIRS AR X S R FE ISR
T 5720121, 7U—A#&&Té®%Wxé bl WA
ThH5b, % TPAA/PVPHEEIERARY D ENSBiKT
— TRV TRGOEREZIZ 2L 25, ihEHE
2B ﬂﬁ?% ENTE BikTF—7%220F %
0o 7260203, 12 ReRRE L & AR ¥ D3RG & R
Lfbh\i%&mﬂ7w®ﬁ@%%ofwto —Ji. &t
TNE R RESHBAT 2Bk T — 7 2 iRft L7261,
AR VIE@ o) Lzl L, P HBRISITHEEDES ik
BEhol

5 # #

KAWL TS L72ma FEEHRE. HBIoEE-> T
WALV EDEVERBEAEE, ZeMz /L TED.,
KEMRBIZFTROED RISV AR L EDSEHFIZL -
P LHEET D BETHEHORS L EMEEEMETH
bo Flow PERDINy ZHIZ X ST, — R DL X
BHERL Lo THMICEHRZESIRVEE 52720, &
LVITHBTONL D WEEIZ R > TR EHED L 2 &E37%
Wiz, BERZESICL RO L THERTZ LA TE S,

ZDXS RPN T VA N— Y — FBEHIHHT
XL EHIThNE, TEREEEE SN TV LAR/NEDD
YEEDMHEE 2 0 S LR O RENEE K& I R34
Lhb LfFs 5,

%lzl

p
KR OBITICH 20, DEMEBEAIT A X M I —if
IR X ) TV 72E& F L7722 L1 EHw
f:LiTo

(51 FA>#k)

1) Khanlari S. et al, Macromol. React. Eng., , 7, 573-587
(2013)

2) Ryou M. et al.,, Techniques in Gastrointestinal
Endoscopy, 8, 33-37 (2006)

3) Smart J.D, Int. ]J. Pharmaceutics 73, 69-74 (1991)

4) Bimendina L. A. et al, Chem. zvesti , 30, 301-305
(1976)

5) Ito T. et al, MRS Communications, 5, 291-295 (2015)

6) Vasheghani F.B. et al ., Polymer Bulletin 55, 437-445
(2005)



7 3 7 1R RETE S BRI X 2 i e UL N OB &

OB T A S 2

-

This report focuses on the preparation and stabilization mechanism of oil-in-water (O/W) type emulsions in the
presence of amphiphilic 1:1 stoichiometric complexes of acylglutamic acids (CnGlu) with tertiary alkylamines (CnDMA).
Relatively stable emulsions were obtained when C 16 Glu-C 16 DMA (or C 18 Glu-C 18 DMA), hexadecane, and water were
homogenized at 80°C and then stored at room temperature. The gel-liquid crystal phase transition temperature (7¢) of
C16Glu-C16 DMA and C18Glu-C 18 DMA dispersed in water was determined to be ca. 39 and 53 °C, respectively. This
indicates that the complexes form an adsorbed layer at the oil/water interface during the homogenization process above the
Te, and then change into a gel during storage at room temperature. The gel phase formed at the oil/water interface prevents
the oil droplets from coalescing. In contrast, shorter chain analogues (C 10 Glu-C 10DMA and C 12 Glu-C 12DMA) did not
yield stable emulsions since their adsorption layers were not able to prevent coalescence of the oil droplets (i.e., the Tt of
these analogues was below the room temperature). The dispersion stability of these emulsion systems can also be controlled

by changing the aqueous pH.
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In this study, to prepare the fraction containing multifunctional cationic peptides, we first hydrolyzed rice bran
protein (RBP) with pepsin. We separated the enzymatic hydrolysate of RBP into 20 fractions containing peptides with
different isoelectric point (pI) values by ampholyte-free isoelectric focusing (autofocusing). Subsequently, we examined
the antimicrobial activity of each fraction against four pathogens. In addition, we purified the cationic peptides from
fractions exhibiting antimicrobial activity by reversed-phase high-performance liquid chromatography and identified them
by matrix-assisted laser/desorption ionization—time-of-flight mass spectroscopy. Of five cationic peptides identified, we
chemically synthesized three peptides with high pl values and evaluated their multiple functions, including antimicrobial,
lipopolysaccharide-neutralizing and angiogenic activities. Our results demonstrated that the three identified cationic peptides
exhibited multiple functions. Fractions containing cationic peptides obtained from RBP hydrolysate have the potential to be
used as functional ingredients in cosmetic and skin-care products.
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We investigated the formation and stabilization mechanisms of drug/poloxamer 407 (P407) nanosuspensions by
suspended-state NMR spectroscopy. Indomethacin (IMC) and piroxicam (PXC) used as models of poorly water-soluble
drugs are nonsteroidal anti-inflammatory drugs. For IMC, the three different polymorphs of y-form, a-form and amorphous
form were used to evaluate the effect of initial crystal form of drug. P407, a tri-block copolymer composed of polyethylene
glycol (PEG) o -polypropyleneoxide (PPO) ss-PEG o, was used as a stabilizer. Mean volume diameter in every suspension
prepared with wet-milling was 240-270 nm with unimodal size distribution. Cryogenic transmission electron microscopy
images of nanoparticles obtained using y-form IMC indicated a rhombic-plate shape. In contrast, needle-like nanoparticles
were observed in the nanosuspensions of a-form and amorphous IMC. The nanoparticle obtained with PXC showed an
irregular shape. Suspended-state cross polarization *C NMR measurements directly detected the molecular states of drug
in nanosuspensions. IMC existed in its initial crystal form when y-form and a-form IMC were used; amorphous IMC
transformed into crystalline a-form IMC. The PXC in the nanoparticle existed as the mixture of amorphous and crystalline
states. Suspended-state "’ C pulse saturation transfer NMR measurements revealed the molecular state of P407 in the
nanosuspensions. P407 could only adsorb to the surface of the IMC nanoparticles because IMC existed as crystals in the GM
suspension. Conversely, the larger numbers of P407 were involved in the PXC nanoparticles where some of PXC existed as
amorphous state. The difference between the nanoparticle structures in the IMC and PXC systems could be a consequence
of the interaction strength of each drug with P407. The peaks of the PPO chains of P407 in the spectra of GM suspensions
were split at lower and higher magnetic fields. The equilibrium of P407 between micelle and nanoparticle was slower than
the NMR time scale, which could stabilize the dispersion of the nanoparticles in water.
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Evaluation of molecular state of cosmetic
nanoparticles dispersed in water by
suspended-state NMR spectroscopy

Kenjirou Higashi

Graduate School of Pharmaceutical
Sciences, Chiba University

HAE N5, 2T X0 BRI TRIPESGE 2R T & %,
SR DT WA PER D B\ I3 A o3 & 22w AL
DIRFER 5T LAV TRHMIT & U, F 7 f Al oy
EEH R ORI B W CH T R E B, LA
L. TS (R s) & A (2 R ) o 2 #1205
%A, BREE L FBEICEHT 2 DIXHEETH B, #
T, BEW R L CGRE R RL L 72, BRI O
T OB AR XMEITHE, Bir, SRatlles) %@
H LTI 2 ENTWw5bB, L L, EBRRZRICBWT, F
7 RFNER S B\ IR TN & 2 W) & 2w LA AR
REOYHEZZOFTIHRIFL TV LI E ) RN TH
%50 NMRIZ, 5T 2RI 2HTF12122XKH L@l
RHYHHETHY, MOPELETIIHELNIISWEFHZL
NV OERENIFTE S, 720 NMR TlE ¥ — 7 O
RAEFIRFRI M E 2 050 T EEEICET 5 ER DS
N5, AIZFHANMR THWOHNTWAE R Yy 7 iz
(magic-angle spinning : MAS) K O°BUs -7 v 7V v &7
(dipolar decoupling : DD) ® 2 > ®F: % 5 H L < (Fig. 1),
KIZHE L 72 7 KT o3 L2 bH o5 T REx
HHEFMT 2 A 217> THB Y, % suspended-state
NMR & #: LT % %Y, Suspended-state NMR Tld,
RO VX ) IC RSN 7 VRIS I3 Y
BB AEFAL, ThEBEANMROREEICE Y MT
bo Z LT, AR (Bo) 12k LT 3cos® 0-1=0 % i 729
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Drug nanosuspension

Vool Capsule—type container

Solid-state NMR sample tube
Fig. 1 A schematic representation of suspended-state NMR

0 =547°OMEE (=Y v 7 ) T, WENF % $ikHz ~ 51
kHz Crdadz S 425 MAS @3 %, 2512, NMRE
T BT A, THE O B R O > R RO
5 VW F BRSS9 4 DD 2@ 3 5, MAS & DD
OBEHIZE Y, FEREOAXZ P VOIETE LD R &
o T ALY 7 N ERGIE KO H-"C AU 1 H AR
DOWH & - BT 5. ML LT, BENMR TIE#
2T & VBB PE 0KV ERES T b H SRR °C NMR
AR b VORI RE L % 5o HE - T suspended-state
NMR Tl BEEHICH 2 EHEOKF /W TFoaT
2B % YR BRI D 5 B E/LHIONMR AT My
T, W TR LICHEERSL ZEATE S,

AR5 TiX. suspended-state NMR % H W T, 3k
Pelo X B L 72 2 M O3 BE TS D W CREAM
L7z R Z2 G T 5. HWKBEEREDOETVELTA ¥
K2 % ¥ (indomethacin : IMC, JER T 0 A FEEHLRAE
) RO ¥ h 4 (piroxicam : PXC, FEAT T4 Nk
PUIIESE) % Hv 7o IMCIZIZ 7 2O s S h
T3 Y, 22Tl REEHDOYEIMCIIHZ THEEE
Ho o IMC K O FESE IMC 2 H L. W Hedt o IMC &
IR L VRSN D F KT OEERIMCH T
IR KT T HB AL 720 72, bl LT, K
JxF L4+ FH+ A4 F (polyethyleneoxide : PEO) 11 — 7K
Yy7ua¥L it F4% A4 F (polypropyleneoxide : PPO)ss —
PEOu 25 % % FY7uay 72K —ThibKRaFH
~— 407 (P407) Z i\ 720 FEM & PAOT 2 KIS/ E T
AT 52T BYF BB ERE L, ZLT,
BNy F ISR Y K 0T P40T D4 FIRRE R
suspended-state NMR#ll €12 & 0 3¢ L. &3+ /K
FOREIZONWTELREL T,

2. 5 &

2.1. EF/ BERODARN

P407 % 1 50 mg/mL & 7 % X 9 R KICEM S € P407
W %1572 W (yIMC, oEIMC. JE & Z IMC.
PXC) #%ALAARERE 100 mg/mL T P407 {258 L.
RVT v 7 AIFF—2HTI3HHEEAL. WHNEA
¥ (physical mixture : PM) & % 1572, PM RE R & H
FS5mmD YV I =T K= 100 il 2 755 50mL D ¥ v 3
= 7 EB Y v — (Verder Scientific Co. Ltd., Tokyo,
Japan) 2 AN, #EEA KR — ) I v (PM100 : Verder
Scientific Co. Ltd., Tokyo, Japan) 2 & ¥ [H#%# E 400 rpm
ThH#EIT) 2 LI2& ), REBBY (ground mixture
suspension : GM) $R#EE 2 L L 72,

2. 2. FFEAE

MICROTRAC 9340-UPA (MicrotracBEL Corp., Japan)
Z G TEIEHELEIC X D 7 R O TP (mean
volume diameter; MV) # & H L 72,

2. 3. WEKEEBREFEME (Cryo-transmission
electron microscopy : Cryo-TEM) BIE
JEM-2100F (JEOL Co. Ltd, Japan) % Hv>. H#EEE

120kV Teryo-TEMMlE ZTo 720 ¥4 2707 v N

H54) 27 Y » F (Cu200, Nisshin EM Co. Ltd., Japan) ® 7 1

U LA # HDT-400 (JEOL Co., Ltd,, Japan) 12X ) 40

P HBUKACALRE L 715, & 3RH 2 ul 2 W S 872, @

F BT IR TR WIS 72, WAREER O HELRIIC

X VEEEZRH-170 Clcay ra— v Lziitks sy Y NT

SR & & cryo- TEM B & L 720 Cryo-TEM il %

Gatan 626 cryo-holder (Gatan, Inc., CA, USA) IZHifAEE

hT%AE Ly -170 C LU OB & #fiFF L ¢ TEM Il Z 4T

O?”:o

2. 4. Suspended-state NMRAIE

JNM-ECA 600 (JEOL Resonance Co., Ltd., Japan : #}
EREHTREE 0 1401 T) %#JH\. suspended-state *C NMR
WEEITo 720 MEY— 2 T ¥ i, MAS 5kHz &84T
WZBWT, E5HR (cross polarization : CP) KU/ SV A
AN E) (pulse saturation transfer : PST) M2 %= 47 - 72,
¥ 72, spinning sideband % {2+ % 728 total suppression
of spinning sideband Jll & % & P& TH\>7z, Suspended-
state NMRHll7Z CTid. MAS FIZB T 2oz <
720, KA TR VNI 2 B A LR NMRY 7
WEPIZIFA L720 MASIZX B A K =V 7 DEET,
HWERE DY~ FIVERBEADRN D Sz, L L,
C ORBHIT ST HETH . IR F1E D MAS Inlifis
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WEFIZRSETHo720 2D EDE, MASIC X AEE
OB S wn Lk L. DIBEOHNT 21T -5 720

3. BR-ER

3. 1. KIFERUTEFE

Fig. 2 72124 GM S8 O By B kL 210 & % k7%
WERRZR T, GMEBEHIKOMV X 240-270nm TH 1) |
ZORAEGAZHIENETH 5720 TOFRELD, wTh
DAEHIEDOIMC K O PXC Z v 72854 T H B X
NIEY)F ) BB ENE T EPHO N E Tz —
Jiv cryo-TEMllE D F5H (Fig. 2 47). # o3£Mp#E% 548
T OSER) ORI ARAT L TR S N D3 KT O T RE X
Bip o720 yIEIMC # JHWTHELL 72 GM BRE Tld, 22
AR ERESBE SN2 Zhica LT, o BIMC &
O IRV IMC 2 JH VT8 L 7- GM B Tl MR
FRA DD SN FIMCHERICOWTERAMET
SHO BRI E & 4T o 724G . v TR IMC S S ZETACR. oTE
IMC#5 i iZsH IR D EE# 2 L 72 (data not shown), Z®
FERL D, yJEIMC K oJEIMC & FWCHl# L2354
ZNZNONMKRICHBN TR E R LTS/
WAL L7206 LTy IERMBEIMCEZ H W28 Tk
I RFALIAENTERED LT 5 S EAVRE Nz, S 51T,
PXCEMHW72RTIHIMCOREZRL Y, KT ORER
AERE Y, F72F 7 KT L KO BRI P407 (2 H
kg5 LEZONLIEVETIEATRD iz,

3. 2. Suspended-state NMREIE
3.2.1 CPAIE

Suspended-state NMR #7212 & 1) 45 GM $& &7 D 2
L P407 D43 FIRRE % 514l L 720 Fig. 312134 GM % i
IZ2oWT, CPEEZHWTHELZNMR AR MV ERT
CP AU A A % 4 L C 'HE A 5 PCHEAR#IL %
BESELFHETH D 5 TEEYEO B3RS
HAERAPIIL EN B 7280 CP AR Y M VT & A <
VO LTy B F B EOR VK SECP AT b v
SN TSR ING, Thbb, BEECILESHEOR
WIBFREE CP A7 MV S iz { waolaxk LT,
HEBYE O VR TIR R LTI s s Y, yIBIMC
K FaJZIMC % v TR L 72 GME O IMC ¥ — 7 13,
ZRZNYIIMC K o IMC s DIb% Y 7 Mk —3K
L7ze —F FESEIMC % H WV CRE L - GMEH O
IMCY¥—=271%, ol RIMCHif LR TH o720 Thbb,
FERMEIMC X 0 SH# L 72 GM IS <l il #2 <40
MR EMEF L2 T IMCASF  REAE L 72— FE&,
BIMC % Hv 72 GM & Tld - 2L 5T aZ IMC
ANEEBLTHEMELZ e ol T2 K
MR LD Fig 2 D cryo-TEMRTBIZ S 72 IMC F / R ¥

25

wn o

Frequency [%]

25

0 100 nm "
1 10 100 1000 10000
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Fig. 2 (left) Particle size distribution patterns and (right) cryo-
TEM images of a GM suspensions prepared with (a) y form
IMC, (b) a form IMC, (c) amorphous IMC and (d) PXC

DIETEDHED, F 2 KT-Hh O IMCHE I DWW IS H R
T5HIERMEHRTE, PXCEHW-GMBERIZB W
Tld, PXCY¥ =27 238t A ¥ =2 L EIE AR Y — 27 OF
REbEELTBIgINz, COEBiEY—27 LLEEY
— 73 En TN L IEMEIREBOPXCEKBLLTED,
GM BB HICB W TIEPXCAREIRED & 72 & 7954 Y
RETHAET A 2 RSNz, BABHICL VTR
F 2 RT R OEYILMEERRETHL LS, SR
THOPXCIEMBEIZHRENHELR L F X 5,

S5 WITNROGMEE WD CP AT b wg il
BWTH, PA7ICHFET 5 ¥ — 27 A720 & U 70ppm fifiE
WD b N7z, CPIEIZEB)ME D 50 % BRaR L C#igs
FTAHLFETHDL N5, GMBE I IEEB) MO #IH]
ENZZPAT A DELET A EPHS N otz T
bbb, ZTOP407 ¥ — 71 F / KiF LK RIS
L72Wd 5 WidF 2RI A E 22 IR T 5
LEZONL, T2 PAT DY — ZiREIZPXCEH W72
GM B DI A%, HAEIE O IMC % v 72 GM B &
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Fig. 3 "°C CP/MAS NMR spectra of (a) y-form IMC, (b) a-form IMC, (c) amorphous IMC, (d) GM suspension prepared
with y form IMC, (e) GM suspension prepared with a form IMC, (f) GM suspension prepared with amorphous IMC,
(g) PM suspension prepared with y form IMC, (h) crystalline PXC, and (i) GM suspension prepared with PXC

DLPHBICKE LS ol 2O LD, PXCHR AWV
GM B TIZIMC Z iV 7-GM S L L L <, X1
% DPAOT D3F IR T & LTHEIELTWAD EEE L
725
3.2.2 PSTHIE

% GM BB AR AE S % P407T D4 FIRREZ X 1) 5EMI

WZRFl$ %5 BT, PST 0 & 5 5-li % 47 » 720 PST i
Tl EEVEOEC B (ERE) B OMREG (7 R
THG) OWMFHRANRZ MV EICEZE s NS, Fig 412, v
JEIMC/P407 PM B & & GM BB D AT bV %,

70ppm LD PEODAFL Y E¥E—2IZX LT/ —< T
AR L7 MERERT . PMBEKO AR ML Tld, PEO
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Fig. 4 "°C PST/MAS NMR spectra of GM suspension prepared with y form IMC
(orange line), GM suspension prepared with a form IMC (blue line), GM suspension
prepared with amorphous IMC (red line), PM suspension prepared with y form IMC
(black line), and GM suspension prepared with PXC (green line). Solid and dotted
arrows indicate the P407 forming polymeric micelles, and immobilized on the surface

of nanoparticles, respectively.

i PPOHOAFL Y E—27 32 TH - 720 PM
BB B W TIZPA07 B I IESRTHAE ST I E L
THELTBY, ZOHCEHMRTE FHEFREH 10 us) @
720, BB - PBEINEELLNY GME
WHIZB\WTIZ, PEO ¥ — 27 OfilE 2 b3 7 M3 PM IR
WHEOD DO LITIT—FH L7 GMBEIIZB W TIZP407
3 F - (200-300 nm) & #5432V (10-20 nm)
DOWHIHFAAET %o EYF /R TLEsTI VTR, £
DA XA J OPHEE IR E R 2120 b 5T, PEO
Y— 27 ORRIGFEREICRG TH o720 TOFBHE LT,
F 7 KO PEO #IZE I F /2 KT & Ko [ i F i (2 FAE
LTBY., KAEZEZEL TS o0 EaEdre <
B0 F I VOPEOSH & kDG FIREIZH 5 2 LH%E
2AoNB 7, THITH LT, 74 ppm £ 35 O GM %8 % i
DPPOD AF L ¥y ¥—2 Tk, KBS O®EST I 2L
WCHIZET 2 ¥ — 7 (FEMEEN TN A T ERESEc F / 4
TG THAHPATICHKT S L EZ B2 DIHE— 7 (M
JHN) DB S N7z, PPOSD ¥ — 7 2MKREN M & ik
BZAH L TR INIHERLID, PAOTOF IR TFLE

ST IRV O - HAEZINMROZ L L A7 —L XD
LIEBWZ LAURE N Y WIS BT DR TN OWAE X
BT ST OREEEA TR E S RE D KT F
WA IR TR E I LV TOWRE - Bk 13 CH
Vo —i BT RIEEEAI T 2D LT 7 —hk
TRETENENH BT 5720, B0 THHOEG 1 %
WA - BAF I3 & 2 b OOREG T-HEROWA - B3
Manz¥ iz, RFHF 24 203 BT
BOBAIEZFHH SN, XoT, AGMBERRICH
WTH, PA07 DBUKERTH 5 PPOSHDE ) v —HEFNE
T R CHY & S BOBKEMHEER 2 BR L TB
0. ZOBKMEMHELEHDHEICEH . 2oz, F 7
RT125R < W L 72 P407 OB 13 Md THIfl ShTw b
LHEZE S Tz,

Fig. 5 2 suspended-state NMR & b #%2 L 72 IMC/P407
GM '&# i (Fig. 5a) & O0°PXC/P407 GM '&# i (Fig. 5b) @
BN EZRT, BB, yBIMC % v 72 GM &
W TIXYyRIMC F 7 &A% o IMC K& OV IR & IMC
% H 72 GM B Tl o . IMC F /2 fSATERE & 7z,

— 44 —
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Fig. 5 Schematic representations of (a) IMC/P407 and (b) PXC/P407 GM suspensions

% IMC/P407 GM B i 2 B W Tid, MG & LT
P407 OEGF I v, FEFHE G & LTIMC')‘/']"DHH&U‘
%@%uﬁﬁﬁﬁ IWeAE L 72 P407 SEEAEL T b, IMC T
J A R WA L 72 PA07 (X, BEJKTE 0 PPO $8 0 Bk
PEA AR ;DIMC%HH K HEAERT 0 Bl
KPED PEO O KFIETEIEAC & ) IMC F 7 & D 7382 58
ki ﬁ'é‘bfb‘ék%xﬁ)ﬂé PXC/P407 GM Y& % i
T, IMC/P407 GM & & MRS, WA S TH 5
P407 &5 T 3 2V R OEMK S TH 5 PXCFH 2 K20 5
ho + LT, FEAMHDOPA0T 1Z TN F 7 K1 Ul 12 A7
L. BKEOEVPEOS 2 AHMICZZE ML, F 728
KD 5 PPO SR I AL T FL1H CRIE S M-k 2 B3
%o IMC/P407 GM 8353 T3 IMC 255 5 CHAET B D A
THHDIZx LTy PXC/P407 GM % T 13X PXC D
LIEE AR T B PXCOFEME IR ICARKETH
D, ZHRTHBERPITHEMET Do LAt T, KW
TPXCIEME DS HARTLREIAIET 5 DI WEET, P407
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Hyperpigmentation (e.g., melasma, freckles, senile pigment freckles, and post-inflammatory pigmentation) is a
common skin disorder that progress with exposure to sunlight and is generally intractable. Hydroquinone, tranexamic acid,
corticosteroids and kojic acid are well-established agents for treating hyperpigmentation. However, problems of limited
efficacy, recurrence and side effects such as hypopigmentation remain. Model mice would be important for the development
of effective drugs. However, unlike human skin, the amount of melanin and the number of melanocytes are very limited in
the epidermis of wild-type haired mice and hairless mice. Therefore, model mice having pigmented skin would be a useful
tool for studying the mechanisms of hyperpigmentation and for developing effective drugs. Recently, an original mouse with
pigmented skin was developed in our laboratory. In this study, we examined whether hyperpigmentation is induced by UVB

radiation in the skin from our original mouse.
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Development of model mice for skin
hyperpigmentation
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Previously, we have already successfully generated transgene-free and mutation-free human iPSCs (hiPSCs) from
human dermal fibroblasts by using the piggyBac transposon system. Moreover, we successfully differentiated these hiPSCs
into epidermal keratinocytes (iKCs; induced keratinocytes).

Incidentally, recent advances in the development of genome editing technologies based on programmable nucleases
such as zinc finger nucleases (ZFNs), transcription activator—like effector nucleases (TALENs) and the clustered regularly
interspaced short palindromic repeat (CRISPR)-associated nuclease Cas9 (CRISPR/Cas9) have substantially improved our
ability to make precise changes in the genomes of human cells.

With our established systems of obtaining iKCs from hiPSCs and new technology of programmable nucleases, especially
CRISPR/Cas9 system, we tried to clarify the precise effects of filaggrin gene (FLG) mutations in keratinocytes.

A guide RNA that targeted appropriate site of human FLG was designed by web-based tool and cloning into the
backbone vector of CRIPSR/Cas9 (hFLG-CRISPR/Cas9). We transfected hFLG-CRISPR/Cas9 into hiPSCs and obtained
the several clones of hiPSCs which possessed random mutations in FLG. Then, original hiPSC and FLG-mutated hiPSCs
were differentiated into epidermal keratinocytes using our established protocols and we obtained the normal iKCs and FLG-
mutated iKCs. Under this condition, we can compare the phenotypes of normal and FLG-mutaed iKCs of the same genetic
background.

Thus, the results obtained from this system should be "true" meanings of FLG mutation in keratinocytes and should be
important information for the understanding of AD pathogenesis.
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Polyethylene glycol (PEG) is considered as non-toxic and non-immunogenic material, and surface modification with
it can improve the immunogenicity and pharmacokinetics of nanocarriers. However, we recently reported that PEGylated
liposome loses their long circulating properties when they are administered twice in same animal with certain interval
(accelerated blood clearance (ABC) phenomenon). We elucidated that anti-PEG IgM, secreted in response to the first dose
of PEGylated liposome, is responsible for the rapid clearance of the second dose via initiation of complement activation. We
further elucidated that such anti-PEG IgM production is caused in nude mice (no T-cells), while it was not caused in SCID
mice (no B and T cells) and splenectomized mice (no spleen). These suggest that spleen B cells produce the anti-PEG IgM
in a T-cell independent manner. It appears that PEGylated liposome activates the immunity in spleen as T-cell independent
antigens do. In addition, we recently reported that nucleic acids such as siRNA and pDNA in SL further enhances anti-PEG
IgM production via tall like receptors (TLRs) (TLR7 for siRNA, TLR9 for pDNA) in their sequence dependent manner.
Our studies clearly demonstrate that any PEGylated formulations may display unexpected pharmacokinetic behavior upon
repeated injection if such formulation induce anti-PEG IgM production and, as a consequence, may show less therapeutic
efficacy or even cause undesirable side-effects. In this study, we paid an attention to PEG in the cosmetics and studied if the
PEG induces anti-PEG immunity after sequential addition for 60 days. The result clearly demonstrated that the cosmetic
containing PEG induces anti-PEG IgM, not anti-PEG IgG, and accordingly the cosmetic may be a major cause to induce pre-
existing anti-PEG IgM observed in sera of healthy volunteers.
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Fig. 1 Anti-PEG IgM and IgG production following putting PEG-including cosmetics on skin.
Face lotion (A, D) or sunscreen (B, E) or shampoo (C, F) including PEG was put on hairless rat’ s skin every day,
respectively. Serum was collected on day 16, 37, 60 after putting. Anti-PEG IgM and IgG were determined using ELISA. Data

are presented as absorbance at 492 nm.



RVIFL>J)a-)v (PEG) EFtEMERICL S PEG iiAFE & PEG LRAIDEIED RN DR E

DO MY 572012, PEGHESY &Y —24 (107 107 lii] B2 & D P AR J3 il % 52 PEG 5 ) A~ — 2 (10" umol
10 umol phospholipids/kg) &Ik 5-12 & > T anti-PEG phospholipids/kg) T## X 1172 anti-PEG IgM 1Z. PEG1&
IsM2SiFE &N 725 v b IZDoxil (0.7mg doxorubicin/ fili) R — A ZHFE LTV ARWELEDS v &L T,
kg) ZEIRNIG L. 5 4 K14 0 Doxil o Il H g B2 % Doxil D Ifil i % 42 5- 4 212 50 B RER T 285 2
HPLC THllE L 72, EBHLNE o7,

ZOREE, ALHEAKIC X o THE X N7z anti-PEG IgM &

2.5 7
= 2 - l -6
g . e 10 umol/kg
N ‘e -4
e e 10 pmol/kg
Q 15 - % -2
o . 10 " pmol/kg
= B cecfoee
m L]
o 1 g‘ —®— Face
&
< 05 -

0 T 4_4'_.4’

1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06

Dilution

Fig. 2 Titer of anti-PEG IgM induced by putting lotion.

Face lotion was putting on hairless rat’ s skin every day and serum was collected on day 37 (@),
the serum which has highest titer among 4 sera was used as sample. PL was intravenously injected
into hairless rat at a dose of 10 umol phospholipids/kg (), 10 *umol phospholipids/kg (1), or
10 “umol phospholipids/kg (/) and serum was collected on day 5 after injection. Each value (PL pretreated)
represents the mean +=S.D. (n=3), Face lotion treated (n=1).
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Fig. 3 Blood retention of Doxil in PEGylated liposomes-pretreated rat.

PEGylated liposomes (1 0_2, 10_4, 10_6umol phospholipids/kg) was intravenously injected into hairless
rat. Five days later, Doxil (0.7 mg doxorubicin/kg) was intravenously injected into the rat. Serum was
collected at 4 hr after injection. Serum concentration of Doxil was determined using HPLC. Each value
represents the mean + S.D. (n=3). The p-value indicates the statistcal difference between the control
rats and PL pretreated rats. *p < 0.05, **p < 0.001.
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Fig. 4 Anti-PEG IgM production following putting of PEG-including face lotion.

Face lotion including PEG was put on hairless rat’ s skin every day. Serum
was collected on day O, 7, 14, 21, 28, 35, 42 after putting. Anti-PEG IgM was
determined using ELISA. Serum from PL-pretreated rat (1 0? umol phospholipids/
kg) was used as a positive control. Data are presented as absorbance at 492
nm. Each value represents the mean = S.D. (n=7). The p-value indicates the
statistcal difference between the control rats and PL pretreated rats. *p < 0.05,
*p<0.01, **p< 0.001.
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Fig. 5 Affinity of anti-PEG IgM induced by face lotion to PL.

Face lotion was putting on hairless rat’s skin every day. Forty two days
later, serum was collected. Binding of anti-PEG IgM to PL was determined by
competitive ELISA. The binding of anti-PEG IgM in 100-times diluted serum to
MPEG2000-DSPE on the plate were determined in the presence of competitor (PL
0.5umol phospholipids/mL). Serum from PEGylated liposome-pretreated rat(10_2
umol phospholipids/kg) was used as a positive control.
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Fig. 6 Complement consumption following incubation of serum with PL.

Face lotion was put on hairless rat’s skin every day. Forty two days later, serum
was collected. Complement consumption following incubation with either PL or
zymosan was measured using CH50 kit. Serum from PL-pretreated rat (1 0° umol
phospholipids/kg) was used as a positive control.
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Fig. 7 Blood retention of Doxil in rat treated with face lotion.
Face lotion was put on hairless rat’s skin every day. Forty two days
later, Doxil (1.5mg/kg) was intravenously injected into the hairless
rat. Serum was collected at 4 hr after injection. Serum concentration
of Doxil was determined using HPLC. Each value represents the
mean £ S.D. (n=7). The p-value indicates the statistcal difference
between the control rats and face lotion pretreated rats. ***p <

0.001.
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IZHEA L2tk fiRIE L2 A L S nwZ L2502
LTHBY., 1LHEAKIC X - THE X N7z anti-PEG IgM b [l
OB EFIERILEEZOND,

3. 4. PEG&HE{LHIKEESE anti-PEG IgM # Doxil

DFHFEHEICEZ HRE

KT, ALBEK TEFHE E 7z anti-PEG IgM 2 X - T
Doxil® 7 V) 7 5 AW L 9 Wit %47 - 720 PEG&EAAL
iR AT 42 H #4102 Doxil # 1.5 mg doxorubicin/kg ##ik A
5L, 20 4 1% O Doxil il 2 HPLC TRl L 72

Z O#5H Doxil #5- 4 I [ £ o ML ik B2 ALK S A
Ty PEMLET Yy PTREREIE R L, Doxild 7 ) T
TV ARFEL RV EHER S N7z, Fig 3128V TPEG
B4 1) R — 2 CTFHE X7z anti-PEG IgM 12 & - T Doxil
DIN)TF Y APELTZS DS T Fig. 7I2BWTKRE
I EE R T AR SN2 o 72BN E LT, Pk
Tl 23K & & R Fig. 6 1238 W TILHE K #5335 @ anti-PEG
IgMIZ & B HiRIEVAL DS E L e o 12 EDEZ BN 5,
ZORR, =707 7 —TIZX B AADA LT, i
HIREDOBINZIETAE L b oz k&2 5N b,

4. & %

AWFZE Tl PEG & HALHEMIC & - Tanti-PEG IgM @
GWBEL L H, EHIZ, Z®anti-PEG IgMIZ & 5 T
Doxil D Il i FEIZ RSB U 5 WG 21T o 720 AMeat
DRERED S BFICIRE L3 WLHEKIZ & - Tanti-PEG
IsM DA HEL, TO¥— 27 138 AHIE 35 HAifs & 7
b 2 Do Tzs PEGEAALHEAKIC X % anti-PEG IgM
WL T v P OBRENRE IR E Ro72h D
anti-PEG IgM it D% 5> 725 v b O Pkl IZ PEG 15
fifi ) R — 2 ® 10" umol phospholipids/kg %512 & - T
FHIE SN 5 anti-PEG 1gM & FIFEE QS IIfili % > 2 &
DHERR S . 2 4d Doxil #5245 4 R[] 14 o i i B 7 50%
BT 3¢ 2 Nl REEL Tz, 720 PEGEHAAL
B 58 0 anti-PEG TgM 2 PEG 158V A& Y — 2128 L
TEHWBHNMELZ R > Tz L2 LAA 5 2 D anti-PEG
IgMid. MG LREIE % <. Doxil OBhEL Lz 5] X
PRIV EE Z 5N D FEBEICPEGE ALK
BAHZ X 5 CTanti-PEG IgMSFE I N2RKED T v M

Doxil Z#5- L TdH. MHIREDK T IR I N7,
KRFHOK R LD, PEGEHILHAKIZ X - Tanti-PEG
IgM2SEFE SN D55 FIRIGEHEILIZAE L wizo, o
PEG 154 45 O R N B AL % 38 BL S & 2 [ Btk 13w
CEARBENT, FD®, Doxil d X 9 i &
AN DHIRE 9 5 AN U IR R 8 % 34
MW EEZ SN L, FDO—F T, PEGILY v 3”7
BHO X S P HIPAROHFAEE ZE L 2T U h 5 v
AR LTl Z 0 % ias SR bEx b b7
O, EEPLETH L,

5. # #&

ABEIZE D, PEGEEH T HLMEMIC X - THEERI
PiPEGIgM S8 SN B Z D S & o 120 Sk,
LI X o THFHE X N 72 Pt PEG-IgM |2 X % PEG 5 2
FRMOREFIDVEBRT | Z R SNE IO THRE
fTWineZ 2 Tnib,

PEGSfili R 3 i id, M RESRERMERF IS Lw
IFEAALTED, BPARHELE EOREBOREEL L
THERVELY HO TV, LML > TRHEESI NN
BN SDHEHIEOMEZWHLTLE ) T EVEHE
Nga, INETEIERESE LTRELEZOLNTE
72PEGOANEFE L hWVEEZ BN,
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Allergy March (atopic march) means a series of allergic diseases induced by one allergic disease. In recent years,
atopic dermatitis has attracted attention as a first step of allergy march. From the mouse model or human genetic analysis,
the mechanism of allergy march is gradually being elucidated. In allergy march, percutaneous sensitization is regarded as
important for the induction of other allergic diseases, and among them, there is a high possibility that the mutation of the
filaggrin gene responsible for the skin barrier function is triggered. The application of zinc-finger nucleases (ZFNs) as a
gene-targeting technology has been successful in rats, which is faster and more efficient than embryonic stem cell-mediated
knockout technology. Herein, we report the generation and characterization of Flg knockout (Flg KO) rats. FLG KO rats
showed an increase in transepidermal water loss. we found that OVA-induced asthma exacerbated using atopic dermatitis-
induced FLG KO rat compared to that of wild type rat. It is expected that new allergy march therapy development focusing

on filaggrin expression control will be developed in the future.

1. #

T4 TT) FEEN) TR B Y 87 T
Hbo T FE—=MERE % (AD) D 20-30% D EEIZT 1
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TWwh, 77 LIVEYOREEE~ T A TRESD
Th2 EEREFE SN, TULVF MR EIFLESH
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L BT UVEF—UBHFE SN T 05 Y,

b b Tk, EIREADBEZE D 70% B ZFDHBMEEKL T L
NE—REEEETSE Y. 7477 YEIETFERER
DADBEIZT 4 T 7Y VRIETFICERE R 2WADE
F MRS RRT 2RSS WY 720 74927
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HHHBHY, E5IT, 7497 VEBEFERIAMT L
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Mechanism of atopic march using filaggrin
knockout rat

Atsushi Otsuka

Department of Dermatology, Kyoto
University

VE—FIEDY A7 &, 10T v X AY2.86. 18
MTIEA Yy AN 4251201357, ¥—F vV T L F—
DYRIHT 4T 7Y VEETOERIKGET 5 & oHmE
bHbY, TULMF——FORN= AL %HHT 2T
PR OZEED /M ENTVE, ¥—F v VDT LT Y
EAXEM A EOZTOT LT Y EORERZRD D Y
COEHIT FE—MEBEER, 274770 YEIZTFD
BRETUVNF =3 —FORHELIRIET 5% ORI D
LH0O0, FOXHZANZELTOFEMIAHTH S,
Z ZCTAMIZEHGERE T, HEEHE D 2ER L= 9r#l €
FNEWTHDT 457 VBIEFRIET Y FEHWT,
T4 57 VBIETRENSHE AMEIIED X S = X 4
EBHTL., TUVXF = —F2BOBHIIORTLI L %
HiE 3 %,
2. 5 &

2.1. 743795 Y DR

AR, WinF Iy —F v T4 v LTOY Y7
4 A=A 7 LT =+ (ZFN) 2B S, IRk
X277y MM LD DEL BRI IZTREE
FVOEEPTEREZ>TWE Y Ty v 71055 v
BIZTOE2TFY V&, HEROZEN KIE % H v TR
b U720 HERR SN 72 ZFN mRNA %324 L 72 F344 / Stm JB
BEifBICc~ A 204 >V 2 v ay Ltk BIEIRCH :
WIS v b (BIEREH) OFVE IR L7z, 8IEOHAH)
WEAZ) == 7358, 450 %) ASGeiEikibaan
Yem IZ X DRI N L 91, FLG Y v 82 BRBlos
R b 20T TV —A YT MERERTH D Thp~
2622bp DR K H GURREREZFLTVWD I LS
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2. 2. RMEEFIWNDOER

T FE—HEBFREFTIVIE, OVAT VT I V7 V8
% RPN A Lield 5 OVA-ODT & 7V 25— 92 IR
CHWHLNTWS, BHIY L2 T ADTEHICOVA Y ¥
N7 RBHBEMA O ER L, Fhe 28R R D KT Z
LT, OVARRMIGEAS Y ANTLER L. OVA ¥ 8
7 % WA T 72 3BT B RS 2 25538 S . LRI
7 PE—HEERICEW EPRMONTWDE, £2TF
F. FLGKOZ v b E¥AERIS v b EAWTT Y=
JERETIVORELIT) o FBHIZBI 2 IEDF . 48
Pk Th2 s D ZEAL % 853 %, VT 7 b ¥ —PERE %
ETFTNEFLELT v FEAWT, WEE TNV O 1T
Vo TWHILAMHNTT vy b2fBIBELOVAY Y37 B
WCERSEATIAF—CHiZE ST, ZoERY 2H(T
AT, FGE NIRRT OGP il Rz o0 LR A 1
My F/2Th2 YA b4 Y ORBFEOLLZBET 5, &
BRI CORIEREMILE 4 M A4 v oBE(L, 7
%l EECoENSLELELEL, TLVF—<—F0D
FEICEELENWEOFEZ R A5,

3. f&8 R

3. 1. 71477V EEFER (FLG KO) T MO

Flaky tail~ 7 2 &3, 749270 V#ifs T ICE R
(5303delA) ZHTHYIATHY, Hi& 2 FET 0%
FIZB W Flaky tail 7 AAS 7 =P H & 7= 3 ok iz

X 1

A. BEFARAEZ Y M (KO) TIIEBICKIBEHEZZBOELOEFIESF—F
ZAE—ICTREDPEIELTW B ZEN DD o,

B. v k7477 A RAWERERE, WT:BAR, HT AT
MBIz FKO. KOKREEIEZFKO

RS ZTCHET B L Z2WMELTWD Y L Ladb,
Flaky tail~w 21&7 1 5 277 ¥ #IET DA% 59 matted
EETOERERD LD, 7457 VEBIETLRED
FHR OB EHEICHEH ST o 72, 2012
EKawasaki HICL o TT7 14 527 Y EET R~ ZAH
RS, B IR 2T RIZRRD w2 sl S
7217, JABIDOIIREANDT 4 T 7Y VIRIETERIC
I FEHRDEHEEDIESIZELHDTIE RN LEE
Ay RTAHREFEOENS v v E2HWT T4 57 ¥
R TRIEEM 2R L7207 4 5 277 Vs 7RI (FLG
KO) 9 v b ZEWI2H 72 1), Zink finger protein & JJ\»
720 TV NTATGT) VEETOE2IXY VR, JERD
ZFN 32 TR L7z i & 72 ZFN mRNA #
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L7z#. PBIEIRCrly : WIMES » ~ (BHEAREE) I IC
Bl SILoFERME 22 ) —=v 7§55 &, 4PE(50
%) AR LR fic X WA s /2 X 512, FLG
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TWAHIEPHLNE RS T2,

DT v MBI & P ERRIT A AT 5 (K
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4. & %
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D16% % 55 NMERKOE#RTH 5o HFIINRLD
W3 5 s T 5 720 E & MR T 2 72D DRk 4 7ot
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&, REEO 40125 SN D, FIKEICDH BN
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F = N—FEf 2B L bl Tw b,
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%o AALMNIB O R GLIENT a7 4 5 7) VI
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Rab32 and Rab38 (Rab32/Rab38) have been proposed as regulating the trafficking of melanogenic enzymes, including
tyrosinase and tyrosinase-related protein 1 (Tyrp1), to melanosomes in melanocytes. Rab32/Rab 38 are known to function
as switch molecules that cycle between a GDP-bound inactive form and a GTP-bound active form; the cycle is thought to
be regulated by an activating enzyme, guanine nucleotide exchange factor (GEF), and an inactivating enzyme, GTPase-
activating protein (GAP), which stimulates the GTPase activity of Rab32/Rab38. Although BLOC-3 has already been
identified as a Rab32/Rab38-specific GEF that regulates the trafficking of tyrosinase and Tyrp 1, physiological GAP for
Rab32/Rab38 in melanocytes has never been identified, and it has remained unclear whether Rab32/Rab38 are involved
in the trafficking of dopachrome tautomerase (Dct), another melanogenic enzyme, in melanocytes. In this study, we
investigated RUTBC 1, which was originally characterized as a Rab9-binding protein and GAP for Rab32 and Rab33B in
vitro, and the results demonstrated that RUTBC 1 functions as a physiological GAP for Rab32/Rab 38 in the trafficking of
all three melanogenic enzymes in melanocytes. The results of this study also demonstrated the involvement of Rab9 A in the
regulation of the RUTBC1 localization and in the trafficking of all three melanogenic enzymes. We discovered that either
excess activation or inactivation of Rab32/Rab38 achieved by manipulating RUTBC 1 inhibits the trafficking of all three
melanogenic enzymes. These results collectively indicate that proper spatiotemporal regulation of Rab32/Rab 38 is essential

for the normal trafficking of all three melanogenic enzymes in melanocytes.
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The skin has a complex tissue architecture composed of a large variety of cell types of ectodermal and mesodermal
origins. Most of these cells are produced from corresponding progenitor/stem cells by tightly regulated mechanisms. In
our previous studies, we have demonstrated the utility of in vivo skin reconstitution assay. The characteristics of this assay
system we used are that the cells in a mixed suspension segregate from each other and actively form tissue architecture
through cell-cell and cell-environment interactions.

However, few studies have succeeded in generating a three-dimensional (3 D) tissue-like structure. During
embryogenesis, the cells accumulate and form complicated organ structure. Cellular interactions of epithelial, mesenchymal
and endothelial progenitors are very important steps of this early organogenesis.

In this study, we have generated a 3D tissue-like structure in vitro using mouse skin epidermal and dermal cells mixed
with human umbilical vein endothelial cells and mesenchymal stem cells. These cells formed a 3D spheroid within 72 hours
after inoculation on a Matrigel-coated dish. Epidermal keratinocytes were mainly located at the surface of the spheroids
and endothelial cells were positioned inside of the spheroids. Mixed cell spheroids formed hair follicles 3 weeks after
subcutaneous transplantation into the back skin of nude mice.
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In Vitro Artificial Skin Model with
Appendages for Drug Discovery
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2. 2. in vitro fAfREERKER

HOHWLOI M) TFNVTIA—T 14 27 L7z 24well 7L —
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L E H 5 L PKH67 (HE ML) . PKH26 (hMSC).
CLARET (HUVEC) TINV) ¥ 7 LIRGREFE L5,
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Risk assessment studies of chemical substances that induce DNA lesions are important, because DNA lesions in genomic
DNA result in cancer in humans. Many classes of DNA lesions induced by chemical agents are eliminated via DNA repair
nucleotide excision repair (NER) for the maintenance of genomic integrity. Ames test is one of the most commonly applied
tests in toxicology. In the test, NER-deficient mutant bacterial cells are used to detect the mutagenic capacity of chemical
substances. Unscheduled DNA synthesis test is also popular test for toxicology and measures DNA repair synthesis after
excision of oligonucleotides containing DNA lesions during NER. And in human, individuals with NER-defective xeroderma
pigmentosum are cancer-prone. For toxicology research in human, therefore, it might be important to identify NER-
repairable bulky DNA lesions induced by chemical substances. So far, simple and quick assays to detect such damaging
agents have not been developed using human living cells. Here, we report a simple, non-isotopic assay for determining DNA
damaging agents that induce NER-repairable DNA lesions by visualizing gene expression from treated fluorescent protein
vectors in a mammalian living cell system. This assay is based on a comparison of fluorescent protein expression in NER-
proficient and NER-deficient living cells. When we tested UV-irradiated fluorescent protein vectors, the fluorescent protein
was observed in NER-proficient living cells, but not in NER-deficient living cells. Similar results were obtained for vectors
treated with the anticancer drug, cisplain. By contrast, when treated with the DNA alkylating agent methyl methanesulfonate,
believed to cause no NER-repairable lesion, no difference in gene expression was observed in between NER-proficient and
NER-deficient living cells. Using fluorescent protein expression and living test cells, our assay can specifically detect DNA-
damaging agents that induce NER-repairable DNA lesions, and could be used to analyze chemicals with the potential to

cause cancer.
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Allergic diseases such as atopic dermatitis and asthma are becoming very common in developed countries. Allergy is
associated with increased serum IgE levels and mast cell activation. Association of an antigen with IgE on the mast cell
surface causes cross-linking of the high-affinity IgE receptor (FceRI), leading to exocytosis of granule-associated mediators
and proteases (degranulation) as well as new synthesis of cytokines and lipid mediators. Therefore, uncovering molecular
mechanisms that regulate mast cell activation could provide crucial insights into the pathophysiology of mast cell-associated
diseases. We recently found that omega- 3 fatty acid epoxides are produced in mast cells dependently of PAF-AH (II), an
oxidized phospholipid-selective phospholipase A2 and are critical for proper IgE-mediated mast cell activation. In this
study, we demonstrated that PAF-AH (II) preferentially hydrolyzed omega-3 epoxide—containing phospholipids in mast
cell membrane to liberate omega-3 epoxides. We also identified Cyp4al2a and Cyp4al2b as enzymes involved in the
epoxidation of omega-3 fatty acids in mast cells. We further reveled that the omega-3 epoxides promoted IgE-mediated
activation of mast cells by downregulating Srcin 1, a Src-inhibitory protein that counteracts FceRI signaling. Thus, the

Cyp4al2-PAF-AH (II)-omega- 3 epoxide—Srcin 1 axis presents new potential drug targets for allergic diseases.
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The mechanisms of production and action
of omega-3-derived fatty acid mediators
regulating skin allergy

Nozomu Kono

Graduate School of Pharmaceutical
Science, the University of Tokyo

TWwbEWn), oo PRNGBIL R, Thbb,
PAF-AH (II) »3H.7 281t VIREOMWHEERTIE % L.
PO A ISR LRI O AR R TH 5 2 LAVRIE S
N7z

AWFZETIZ, ~ A Mgt 2 HET2 ZRF w3k
JiTE O PEERERE, TR F w3 BRIIEE O VE A % 5
HZlrHME L

2. 5 &

BRif kR~ 2 M, 7 A BB A IL3EAE T T
BT VE, BRlR~ 2 Mo mE ke
BIgE L HiE (Y= bu 7= ik MIET VT I V)
WX RS, BAF VY I =y — ol B EEICEy
MM L7z Bi#idk~ X MIIZ B 1) 5 Srcinl @ RNAI
13 Srcinl 1283 5 shRNA A BHITLHL bur A VR %
G X G L2 LIV B I o7 AT w3 RIES
IO RF VRIEE 2 Fo) v R oWl 12 1& UHPLC-
QTRAP4500 # F\v: 720 TRF L w3kias ") v IRY
DHIRT v 413, TRF D w3RiIBEAEY Y IRE % &
LR g~ A PR 2312 2 > €~ b PAF-AH (D) %
TEH SR EICL D BT Ro72, Cypdal2a/b ~H/KIH
~ 7 A% Cyp4al2a/b 25t 3 % sgRNA & Cas9 mRNA %
SHREINCA vV s arT ALY,

3. & R

3.1 IARFwIMEMHESE) EEEDREROHEIL
IARF VIR Z F20Y) YIREOREE BRI - iR
% UHPLC-MS/MS & IV CTHESE L 720 ZO#R, <A b
Mg 6 2R ¥ w3 a2z &A%Y Y IRES THZ
BEMIMT 2 2 LI L7 (Mo 727 A MillgO Y



A X hAY-MEHRE Vol.26, 2018

*
3500 4
~ 1-MRM 854.4>317
Q.
)
>
K7)
C
[0]
E /\A/vm
6 7 8 9 10 M 12 13 14 15 16  Time (min)
255,
0 1
;‘\I \l)]
o NI
100 4808, ¢ 0
—_ J— 0. 0] +
y 62 \II;/ \/\\T_{T‘_/}O 780.5
PR Wtag
9 255.4—_ %780 <o*
=
% 299.4 3174 854.5
-~ . /
= 259,813 / s
215.3 \ l 4022 770-%42.3
0 mﬁmhllﬁn L. A 7 - ) R
50 150 250 350 450 550 650 750 850 m/z

M1 X MARBICHETBIRF D w3 EHEBREE ) VIEEORYE
(B)ITR*2w3EHEEEE " > I8E (1-palmitoyl-2-17, 18-EpETE PC) #4817 % MBRM F +

XIDAA7O% NI T L
(F) *TLHLEE—=TDMS/MS Z~XY Kb,

YIREW O L REF w3 RiRE €/ LA VT
REHICEINLE w3 RO 1% REFZRF L w3 lF
T b ENYLrE BT

3. 2. PAF-AH (I) IZ&BITRF w3 BHHEREFE

VEEED DR

BB A MR ¥ Yo 3R EZ RN 2 &, ¢
ARPEm ) AN, DRI w3 BigE &4
TH)UIREDFEEEN D, DX T EF Y w 3R E
EHTH) REICETIRERIC) 2 ¥ FPAF-AH (1D
%in vitro TYEM 872 A, TRF D3RI Z &H 7
5 YIREDWA L, s R w3 NRITER OB A3 A
SN7ze —7. BEFEIGTEZ 25 72 PAF-AH (IT) %5 2
VarEFry bTRZEO L) RIGEIEASNLE D572 (2),

3. 3. IFRFw3EHEEIF D VREDELESR
DEE

w3 MRIB O TR LI BEHD Y b 7 1 — 2 P450
(CYP) bbb TEY, CYP2 £ CYP47 7
) —OHICIIRIBEREE T 5L ONL LTS
FERE, HEET A M CYPRERI 2RI L2 2 A,
CYP4 IR EHI HET0016 @ L7z & 212, =KF
w3 EiRE oY VIRESHE WA Lz, £2 T,

¥#E<Z Milto< A 707 L4 7= 55, <X Ml
WL TBY w3 RITEgRO =R F S 1Licfb 2 EE o
H5HCYPEEFL-E Z A, PAF-AH (1) OGRS A & IE
IR W72 5045 % 7”79 Cypdal2a. Cypdal2b % R L7z,
Cypdal2a$ & UCypdal2b # F NN EMIBIC S &
B2l ZAH WINL7zw3 D 5 =R F ¥ w3 IR
NDOLEHASBAZ BN L 72o Cypdal2a. Cyp4al2bid 7 3
JBUNNVTI8 L EoMIEEEZRL, 7/ A ET
100 kb IIZEHE L THEL T b, £ 2T, CRISPR/
Cas9 12 & ) Cypdal2a/b D —ERIE~ T A& L 72
L2, ZHEHREY Y AHKOREY A Ml TIE R F
Tw 3 MR O FEE DR 12 /P 5k BTz,

3. 4. IRFwIEHERICKS YA NMIREMELIR

EDIERAX D= X LDEREA

PAF-AH (I) KO~ A KO~ A Mgl =R+
w3 RIEEZ RN 5 &, 1gE /sl o Rk GE A
MiET %, Z OFERIXIGE / HUEHIE O B F O 73N Tl &
ST, w5 24 K PL E QRIS ETH b 2D
ZEMH, TRFDIBHRIEEETFERAEANA LTI A
MHIFEREBEZ R L TV B 2 e &N, 22T R
igx ) Ay FETIBHNZHERTHLNVEF Y — A
5 R 715 b2 &K (peroxisome proliferator-activated



BEE7LIVX— %8175 w3 BHRIEHEAT« T—2—DEE - (FABEBOREEA

17,18-EpETE 17 18-EpETE-PC
2500 1 —O—Mock 120 -
—@- PAF-AH2
—@— PAF-AH2(EME R K1%)
2000 - i .
IHRF1E
80 - W3S R EL AL IR GW9662403E
£ 1 £
gwm <
ot *kk, 2 60 -
(o] (o]
°\°1000 4 Kk O\o
40 T *kk
500 - _O_ Mock
20 1 -@-PAF-AH2
—@— PAF-AH2(E M R 1K)
0 T T T T 1 0 T T 1
0 30 60 90 120 0 30 60 90 120
min min

2 PAF-AH(NICE B IRF w3 EHHEER " VIBE D AR

(Z) PAF-AH(I)IZ & 3 17,18-EpETE ME4,

3 IFRF¥F w3 EPPARYy7>2d=ZX b
GW9662 THBEDEZFHHEIRFHD T 5,

(BR) *PAF-AH() IC& 2T KRKF2 w3REHBREFY DEBED S

***p<0.001,

receptor, PPAR) 1% H L. PPARODKZHT IT=A b, 7
VY TZAPORMEREBZ R->7L 25, PAF-AH
(IDKO~ 7 AHkD~ A MlIIIZPPARYD 7 » & T =
Z b (GW9662) RN L7z & 12, Bilk fe s B R < v
ALFREE THEL 720 RICTHRF Do 3EIRS L O
GW9662 % ZhZLH L 72 PAF-AH (I) KO~ A bl
DEETIHBMEAEDNAYA 207 LAICE ) IR /2
EZA, GWI662 T 1/4 LFICHBAMET L7z # = F o
BEAEBNZIRF Dw3EHMRICL > TH 1/4 LITIZHB
ETFLTWAZ edbho72(K3). FHUKT L7z#E s
®P, Srcinl (Src kinase signaling inhibitor 1) 123 H L 726
Srcinl 1 Src & Csk (carboxy-terminal src kinase) (256
TEHRYY VNV ETH Y. CskidSrcinl #4- L TSrc &
METHIEICED, SrcdCERIEOF Oy v %) VL
L. SrcZMiELT 5% Sre773)—FF—¥Thb
Lyn® Fyn i~ A bl o IgE / B 50l ks o 3G A 12 2
JHTHAHZ &, Srcinl 1IZPAF-AH (II) KO~ A Ml TS
HWEALTBY), TRF w3 BHBEBICL > TERLHIZ
SN2 EH 5, Srcinl AATERF Pw3 PRIE O/ I
G592 WEek2E 2 bhlze £ TPAF-AH (I KO~ X
M BT Sreinl ZFHMH LAzL 2 A, KOT A b
M OIGHALAREAIWT L~V TRE L 72 (K 4)0

4. ¥ =

IRF Vw3 RIBOEAICB W T, PAF-AHJD) &
Cyp4al2a/b DEFEWEDSH S & kol <A MIBICE

W, 3 Cypdal2a/bIC X Vw3 EHEE2AS T RF P w3
Wi A Ly — B VBRI sA F izt PAF-
AHAD L ) i, AREEZBEL VWL EE
AbNb, TRF I3RS ZE—HEEY »IREIZH
NAENLONIEIAHTH LD, TRF w3 RIEBRO%E
SEVER_EACH R O EEMAER L T B0 Lz v,
VRF V7 F =B OHIILEER RO AR S, ) VIRYE
A LRI ST 230 T L 0D 7,
Cyp4al2a/b Y Y IREH DO w3 IR 2 EiE T RF 21
LCTWaRENED B %

7R F w3 IENilRIE. Srcinl O E(ET-IEHINH] =
LT A MIBOWEELZIRELTVE &), ZHRF
Sw3MRIIEEOVEBIED 1 DA 520k 75 72, PPARy
D7 vHIT=A b GCGWI662 (X TR F w3 IRk & Ak
WERZR LD TXRF Vw3 EIiMIZPPARY L K — %
—7 vt A4 I2B VT, PPARyDIHHALZ BIHI T X e dh o
720 L720%5 T TRF Y w3 BIEEIZPPARy D E D
TUYIZTZAPELTHOTWAEDTIE L, JoERs
T23H 5 2 LATREENTze BNZERD 22 513K
A ROARW L S OPEELAFAELTEY Y. 2hoof
WKCEZRFDW3IBHIEEEZ )T FETL2H0083H50H0D
L7\,

5 # #&

RGeS THRF T w3 RITROEAIZB T % PAF-
AH2 DEFENSYI SN E 2D TRF Do 3R L



A X hAY-MEHRE Vol.26, 2018

6 - '
*%k%k *k%
5 -
E 4
T 4
o}
~
3]
N
B 2
1-Ji
0 A < e
$ \{_O %\9— Q"bbq/
¥
& 0
o
=) N
;{_’X
X’s/‘
O
N&

< AR E AL (B ERAD)

T p<0.00
30 1 [ xo
95 - B KO+shSRCIN1

B wr

N - N
o (@)} o
1 1 1

RIHEL

IgE+n[R

B4 Srcinl B3I RFX w3 EHBEOI I 72—TCH5,
(/) Srcin1 DEEPCR, (Z) Srcini FIEHIHIC £ 5 PAF-AH (II) KO ¥ X MBEEM LR S

NEfE, **p<0.001

U UREENLCRHEAEINLE V), EROTFTF VUV
HAT— FEZRR DR A 7 1 T — & — OREAERED
FEAEAVRIZ S 7z Yo ARRKIE~ 2 MLz IS L T
0. AEFREOREIE, BET LIV —2HEs 58572400
EmORBE~EMTEX L L SN 5,

(51 AASHR)

1) Kono N, Arai H. Intracellular Platelet-Activating
Factor Acetylhydrolase, Type II: A Unique Cellular
Phospholipase A2 That Hydrolyzes Oxidatively
Modified Phospholipids. Enzymes. 38:43-54, 2015.

2) Kono N, Arai H. Intracellular transport of fat-soluble
vitamins A and E. Traffic. 16(1) :19-34, 2015.

3) Kono N, Ohto U, Hiramatsu T, Urabe M, Uchida Y,
Satow Y, Arai H. Impaired o-TTP-PIPs interaction
underlies familial vitamin E deficiency. Science. 340
(6136):1106-10, 2013.

4) Kono N, Inoue T, Yoshida Y, Sato H, Matsusue T,
Ttabe H, Niki E, Aoki J, Arai H. Protection against
oxidative stress-induced hepatic injury by intracellular
type II platelet-activating factor acetylhydrolase by
metabolism of oxidized phospholipids in vivo. ] Biol

Chem. 283(3) :1628-36, 2008.

5) Arnold C, Konkel A, Fischer R, Schunck WH.
Cytochrome P450-dependent metabolism of omega-6
and omega-3 long-chain polyunsaturated fatty acids.
Pharmacol Rep. 62 (3) :536-47, 2010.

6) Cabodi S, del Pilar Camacho-Leal M, Di Stefano
P, Defilippi P. Integrin signalling adaptors: not only
figurants in the cancer story. Nat Rev Cancer. 10 (12):
858-70, 2010.

7) Ivanov I, Kuhn H, Heydeck D. Structural and
functional biology of arachidonic acid 15-lipoxygenase-1
(ALOX15). Gene. 573 (1):1-32, 2015.

8) Robinson-Rechavi M, Escriva Garcia H, Laudet V.
The nuclear receptor superfamily. J Cell Sci. 116 (Pt 4):
585-6, 2003.

9) Shimanaka Y, Kono N, Taketomi Y, Arita M,
Okayama Y, Tanaka Y, Nishito Y, Mochizuki T,
Kusuhara H, Adibekian A, Cravatt BF, Murakami M,
Arai H. Omega-3 fatty acid epoxides are autocrine
mediators that control the magnitude of IgE-mediated
mast cell activation. Nat Med. 23 (11) :1287-1297, 2017.



EIERRA LAY T AR T 72
7 UIVT b5 E—D IRz L Z DI

GPUR R OEDT7EI 2R B LA 7E =

ol N

I:l
Ju

Allergy is an inappropriate immune response to allergens. Allergy requires initial sensitization with a specific allergen.
The subsequent exposure to the same allergen result in patho(physio)logical responses mediated by immunoglobulin E (IgE)
and mast cells. We have investigated high-affinity receptor for IgE (FceRI) signals that control mast cell activation, especially
focusing on the complexity of FceRI activation and of the signaling network in response to different affinity of allergens.
What we found is that IgE and FceRI activate a complex regulatory network by the affinity of allergens that governs the
type of allergic disease symptoms. In the mouse model, both high- and low-affinity allegens led to similar levels of immune
cells infiltrating the site of inflammation. However, the types of infiltrating cells differed depending on whether the allergens
used were high- or low-affinity. Whereas neutrophils were the dominant cell type infiltrating under a high-affinity antigen
challenge, monocyte/macrophages were more abundant with the low-affinity antigen challenge. The physiological relevance
of the differences in immune cell recruitment is still unclear. In this study, we explore the roles of different immune cell
recruitment on physiological relevance on allergic diseases. Thus, we develop novel theories for allergen affinity-dependent

immunotherapy for keeping skin homeostasis.
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New insight on allergen immunotherapy
for keeping skin homeostasis
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In skin, epidermal basement membrane zone (BMZ) is served as niche for epidermal stem cells and involves in
regulating cell homeostasis. Type XVII collagen (COL17) is a hemidesmosomal protein located at the epidermal BMZ.
COL 17 deficiency in mice and human exhibits early aged phenotype as gray hair and hair loss. In that context, COL 17
has been known to engage in maintaining melanocyte stem cells and hair follicle stem cells. However, the role of COL 17
in regulating stem cells in interfollicular epidermis has not been elucidated. Here we show that COL 17 distribution in
epidermal basal cells is altered with aging and this change also induces epidermal proliferation. Notably, overexpression of
human COL 17 in aged mice epidermis restores COL 17 distribution and epidermal quiescence. These findings demonstrate
that COL 17 is crucial for maintaining epidermal homeostasis. Our study implicates that faulty epidermal BMZ is involved in
uncontrolled cell proliferation, phenocopying aged skin and oncogenesis.

1. #

B Z s %28 ) MR KOIESRTH V. F RIS AE
LTwbZehbBbORJAEEFH WL B LDTE
%o EED L TH HFKIZ, BEHMEOHCHER L 55
LIC & o THEF SN T b, FREEMIRIZ, R %
ZyFICLTEY Y, MECB VTS FREEREO LA
BELBEEZLNTVA Y, AFEOHMIZ. MM
R DA & FERINRIT L. 21Uk TR L 588
HMlEORE ZMHT LI L TH b,

2. 5 &

6 (HAERE) & 18~ 24 » B iy Chnsfe) w541
(C57BL/6) ¥ A% ZHIC S, HEHRE (B L)
YT 7L, BRY RSB VIE8T 7 4 VEEY)
& W CHBE T 21T 5 720 720 RNAFIE A5
RT-PCR. E®PCR%47» 7z, MBI, & F17H a5 —
2 (COL17) & KRR (K14 71 € — & —) (23R F8 3
X4 % K14-hCOL17 =7 2 ¥ 2o T h | Rk
W#&47 572 [~ A%, Kim Yancey Zd%) b 5. 8z,
BrdU ik o 72 ®, 833 ug/g ® BrdU (BD Pharmingen)
ZEEIED 4 BRI~ 7 ANEPER S L7z,

3. & R

3. 1. MEICHE->TEZRRRITBIBIET S
AR L MmO T UMK Z L2 2 A, Kk

il

Identification of physiological roles of
epidermal basement membrane zone
proteins on skin aging

Ken Natsuga

Department of Dermatology, Hokkaido
University Hospital

BRI MEEECHmM L CB Y., Bii~—% —Td % PH3.
BrdU. PCNA W9 1T Iia#HE TR Mg oasséin L <
W (K1),

3. 2. MEsIcHFE->TEIE[IRRD COL17 DA HIEE

195

FAERE LT O BWMERZ B 2 #5133l % K
L7zt 2 A, b~ —5—TH % Ppl. EvplidRRhNinC
KT32mME#EDE (K2 1), F2 Blii~—»—7T
& 5 Itgab R Itghl IIIMEE TH BT L TWwizAs, [k
LM~ — % —Td 5 Coll7al 13EE T 3BICE LIZ 2
otz (K21E), —J. COLL7 D4 AiE. #HERTHRIE
FECH 2B BT X D2 5 DITH L. IiEsHE <l
R EREBERIICRAET S L1722 F)o

3. 3. COL17DRHFIRRICEH>T. MEGICHFESED
BIRREDBIETEILEKT S
COL17 D fimic BT 21X E 2 W 50T 5720, M
L 72K14-hCOL17 ~ 7 A BWME R 2T L= L 2 5,
it HEBE & Fe# L C K14-hCOL17 = 7 A TIlE K g Bdsik
DU B OB~ — 7 — OB D R L T2z (1K
3)o

4. =

AR L D MENC & o TEUMFR LGB ESL 2 &
COL17 1243 8 B g JL I S SH I 8 13 0 594 DAL §
52k, COLI7 Z £ Tl s E+5 2 L2k ->Th
W K 2 MBI O RBIBFREIN L Z L ZW LI L7
(M 4), BESEMBTIE, ¥ 23y 55 #REZ% ELANE Of

PR B H5 5 Z L& - T COLL7 25 AE - TWA

T2EENDHY, BUH#ENE TOELANE OJ B3R
T& LD o 7272% (data not shown). T L FBAMERIZ
BT AHCOLI7 Ol R RS0 EE 2 S5l KRifse



EENEHICH I AREEROEEFHEZDHEHR

3 Yeurg
Young Aged 1.5 M Aged
*
o
- a L
E : I
N o
o >
' =]
[}
4S 0.5
4
0.0 T
Cell count Layer count
B 2 PH3
e gg.o * %
=15
8
$1.0
BM z
5 0.5
0.04
Young Aged
$0- BrdU
Brau *
g 40-
2
RN | iy VYl —=
B\ ROPLR LY I ¥ AR 8 204
{iiterm =
Brae swi
-
PCNA : i Young Aged
1501 PCNA
*%
./ Sy RS Sads gicﬂ
R A s SR 3
- ° . - a
7 i, A 504
”~ & He DGR PNY
- g
" Vn:mn Agod

1 HESIC &£ 2 EBEERE DIEBEEDEL (it 4 » 5UE)
BM: basement membrane, E-cad: E# KA1 > | Pl: 1%

1 Young
1.5- Il Aged
g %k Fekx
(7}
3 1.04 I 1 I ]-
1™
Q.
b3
(]
(]
2 0.5
1)
°
14
0.0 Y
N © N N N N
o\(\'b \\Q? \\@ ,\Q& <t Q;‘Q
(@)

BM

2 MEBEIMEREICH 2 EEFHRRENR & COL17 DA (XXM 4 » SWE)



A X hAY-MEHRE Vol.26, 2018

[ WT Aged
Il K14-hCOL17 Aged

%k
x

Cell count Layer count

45 PH3
g *%
34
K I
3
32
<
3
3 1
o
- VIT Aged K14-hCOLIT Aged
- PCNA
*
g 150 I
S
s 100
§ 304
E e TS N T L i s aNSS Wy 0 .
e - — Sa WT 2504 K14.hCOLAT Aiped

3 IS L 7=K14-COL17 ¥ 7 A aABRE OFEM OLEk 4 » 5 E)

EADZEAL =
)

-
Caa

HHpEfE_EoocoL1 7

. coL17 |
(17835-5">);

4 EAFMREOMESOEXE (XTHK 4 » 5HE)



&L BB S COLL7 OPUMERh R % #is U 72 6 470F
787 12k 5T, COLL7 A DEAL 2 I 2 5 WE L 45
ThbHIENHEHINT, Skid. COLL7 DFEI % %
T HPNMEEOMBVILEND, B, AHEHICHR
L7 B R & HNE T, 2017 ISR FE LY,

B
K7z ¥ R— b LT LES o BB HEATZ X T
0 Y — 7R ELY [ O BARE OB RICTRE 2 LT

(5| FASZHR)

1) Watt FM, Fujiwara H: Cell-extracellular matrix
interactions in normal and diseased skin. Cold Spring
Harb Perspect Biol 3: a005124, 2011

2) Amano S: Possible involvement of basement
membrane damage in skin photoaging. J Investig

EEMESICH I REBEEADEIEFIEZ DR

Dermatol Symp Proc 14: 2-7, 2009

3) Nishie W, Sawamura D, Goto M, Ito K, Shibaki
A, McMillan JR, Sakai K, Nakamura H, Olasz E,
Yancey KB, Akiyama M, Shimizu H: Humanization of
autoantigen. Nat Med 13: 378-383, 2007

4) Watanabe M, Natsuga K, Nishie W, Kobayashi Y,
Donati G, Suzuki S, Fujimura Y, Ujiie H, Shinkuma S,
Nakamura H, Murakami M, Ozaki M, Nagayama M,
Watt FM, Shimizu H: Type XVII collagen coordinates
proliferation in the interfollicular epidermis. Elife 6:
€26635, 2017

5) Matsumura H, Mohri Y, Binh NT, Morinaga H,
Fukuda M, Ito M, Kurata S, Hoeijmakers J, Nishimura
EK: Hair follicle aging is driven by transepidermal
elimination of stem cells via COL17A1 proteolysis.
Science 351: aad4395, 2016



TEARBN [ER ] [HRRE] R F A A—-T V7 IC&%
AERESTEFI DRl > A7 2 Ol 37

BRI

v Ay

TR

We visualized skin-lesions in living mice by two photon microscope, and observed inflammatory responses after scratch
injuries. We also developed hand-held skin imaging device which can cover broad time-and-space scale. System can be
minimized to hand-held size, and weighs less than 300 g. This device can replace current pathological and radiographic
examination, and daily outpatient skin lesion observations. Skin barrier or immune functions can be recorded with outlooks

in real-time, after skin treatment or drug administrations.

1. #

T2 IR L R WA A=Y U Y AT AIC
X0, EHLERBEBTON, T A A=V Y 7 EfToTW»
Do FEBEICIE, MEA XA =Y VI TIERAF Y 05
BEEREP LT, VTV A A TIEEE - mfEETHA
A=V VT HATH5> TV D, RFZETIE T TANREMICIFL
LCoNTHMBEER—AE LA A=V VY T TN, AD
TED AR EAT o720 TTHR HBEEFIEA ATV TORW
HIETH Y. BMEBOWHRED AL RIEH OMGEE T)A
CHWS Z EDSTE LT BHMEE CIXAMRBRIED
v BT AN F - DR ERI L — 5 —TRATIE)
EATHETH ). AR T O BRI R WG T A DY AT 4
THROHNIz FRIC, BEREHICEEZ b AR
WOEBBEA A=V v 755 E, REERERIB O
WA bz,

— T RERIRZETOREIHE DR - FLERe.
HoHWIE, ERTHCORFBEIENEZH T, /ML
TBAMEE Y AT L B L2e RV AT ATIX, THHY
LA AT, BEF—FTH—HA, BEF—bP Ty v F—,
HERRFE TS, MERRRTSRWE A EI L 72, — R, SRR
WCARRDBINAT =D A =T ¥ T HBNFETFA V1
EDWERIZL T A7, MEAMEDE < SHOREFIRE
VS A (A

2. ZRFBEMBRICKIERRBRRICONT
(& - #BR)

9, KAl A A —T VI TEBOD L LT

il

Development of two photon microscope
and imaging systemfor evaluation of skin
outlooks and functions after treatment.

‘m Satoshi Nishimura
M% Jichi Medical University
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Skin fibroblasts themselves are the cells that produce extracellular matrix (ECM), but their ability to produce ECM and
motility are low under the normal conditions. In contrast, when skin tissues are injured, they are changed to myofibroblasts.
Myofibroblasts exhibit an enhanced motility and accumulate at the injured area. There, they vigorously produce ECM
for wound healing. Such phenotypic modulation of skin fibroblasts is caused by the inflammatory response as follows.
Skin injury activates the secretion of inflammatory cytokines such as transforming growth factor-fs (TGF-fs) from
inflammatory cells and the normal skin fibroblasts stimulated by these cytokines are converted into myofibroblasts.
However, this mechanism has not been fully characterized. In this study, I addressed this molecular event and found that
factor X (anonymity because of unpublished results) plays a critical role in the myofibroblastic phenotypic modulation of
skin fibroblasts. Novel findings revealed by this study are as follows: 1) Myocardin related transcription factors A and
B (MRTF-A/B) play a critical role in exhibition of myofibroblastic phenotype of skin fibroblasts, 2) In skin fibroblasts,
MRTF-A/B are usually localized in the nuclear but their functions remain inactivated because of low level expression of
factor X, 3) The expression levels of myofibroblasts markers such as aSM-actin and collagens are up-regulated concomitant
with the increase in the expression of factor X in TGF-f-stimulated skin fibroblasts, 4) siRNA-mediated knockdown of
factor X suppresses the TGF-B-induced up-regulation of these myofibroblastic markers, 5) Factor X binds to both of serum

response factor (SRF) and MRTF-A and activates the SRF/CArG-box mediated transcription.
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The roles of MRTF-A/B in the homeostasis
of skin
Ken'ichiro Hayashi

Graduate School of Medicine, Osaka
University
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BMb5T, WINORESEAETTH MRTF-A/BDRAEI
FAHEDRD b e o7z (K3). 76> T. MRTF-A/B
OMBENBAERIE TlE % < BEMNIZB W TMRTF-A/B DO
HE % IE LI 3 2 B O A DTRIZ S 7z,

3. 2. KERMHFHEROMERRFERFORRE
REL
W7 BHREED 7260 ML EB) <0 i wAfe 35 i ~ O ois
BB S 2 @R T 5Bl ECMA&AF 1% % RT-gPCR 12 &

relative migration are %

120

100 1
80

60

H

40 -

20 ———

cntl siRNA MRTF-A/B siRNA

2 BlEBET v 12 & B MBLEEIRED LBk
J> bBA—Jb(cntl) SRNAZB A U =#ilB D EsEE %
100% & L TFEK.
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normal plate Coll-film

red: MRTF-A
blue: nuclei

= 20 um

3 MRTF-ADHMBEABENLE (BEDEET L — bvsO
T T 1IVL)
MRTF-BIZBI L T HEBERMADOEEIC & 2 MIENBEZRL
IFEDENEL.

DR L7z ZofER, MREEBEOMFIZRET S5 ~
NI (RBEEOZ-OXHT L LTHERL) OFEHAECM L
THE L 7296 2 e o ~ — 7 — L RARISE I
WLTHI LR NEZLZX4),

CORF &M E B E OB 2 S 21
THHMTTGF-BIC X D FEI N BIZF B LB L
720 E ORFARSM T TREEE L 72 KW e 3 2 TGF-B
THIT 5 &y &5 % MMM~ — 7 —DFBIA
Wi s b, P, BFHMESFMNEICXE T D siRNA &
BALTBELE, ZOTGF-BITKAET 5 M 3 Mm i
— 1 — OFEBIEESFIHIEH 2z, 251 XEFO
SIRNAZ A L7z 7 v 7 & AR B 5E 2 KR 12 Ry
SHz. ORI B X T2l T R B
PRHREE2RLLTWAEZ LI 722,

COXHEFOHLLBL DG TFHEDOMHHEZ HfEL T
AN 2 H T 720 £9°, BE LNV TOMNIOZD7aE
— =T v L EfTo/ LR=F =L L TXR=HY LT
OQE—7—DLKICSRFO Y AL X ¥ N TH 5 CArG-
box % % ¥ 7 A2 3M#H A L 72 3 X CArG-luciferase & f\v»
Too BZJERMESFEMIBLICZ DL R —% — & MRTF-A & XA
F D5 H plasmids # E AT 5 & L\ luciferase il ko L
ARO B N/225 XHT OB plasmid DA % EA L7z
WA LSR5 e h o7z, DEORRE, L, X
HFDBEE & L CMRTF-A %4 L 72 SRF/CArG-box |2
X BHE I BT B IEOHIHATRE S iz, D4
DOWFZET, b MR MAE NN (DR, ifindE P Bz Al
fo& B3 %) TH MRTF-A/BIHE®EMIHEICRBET 5
23SRE/CArG-box % /i L 72 ¥4 5% 2 {5 4 {L¥ 37, NF«xB

HEDIEEMSM#IFCH I 2EEHBEAT MRTF-A/B D& E|

Coll-gel ColI-film
aSM-actin l d
Coll \) A
X factor d 5
TGF-B1 - -
TGF-82 i 2
Thymosin B84 - -
SRF - -
MRTF-A ) T
MRTF-B 1 )
GATA4 - {
GATA5 ) 1k
GATAG6 ) 5

4 ECM P R HEFMREOEFRRICRETHE
BEOEETL— b (ECM & L) TEEL 5 EEHE(IC
LR, (1 RBER. | BRED. — 1 &fEw L)

LA LTNEFB 24 L 7 SEM IR T 0 38 B 2 Jifi 3 5
BEHEHS>TVDILEWLNICLTWS Y MM
Ml & MENEMROM X KTFoRRZ KT 5L, 1
BHNEAETIEZXEFORBEmO THEH W LAV L
720 £ 2T, ME AL T 3 xCArG-luciferase % F \»
72T UE—Y =T vt &2f7o7:L T A, XRFDOHEH
plasmid % LB X & % Z & Tluciferase ili Pk » _EH-H5F8
HHNTz, T OFEEKIILHIR L7z X FFObkRE % ik < 3L
F52b0ThH5,

X HATO¥fE % MGE3 4 B Tin vitro TO ¥ 37 &
-7 VR EMEAN 2RI ZoER, X KT 1ESRE
K OMRTF-A E#EETH I EDVHH L 720 DL EOKEED
5. XN 1ZSRF/CArG-box % i L 7= i 515 M % 12k &
BLWEEET AL L 72,

4. ER - {45

ARIIF 28 "C 2 8 e 50 1 o 95 Kz e 3500 i~ o i
HIZIZMRTF-A/BAEELEH2H) 22 W5, L.
E SIS RAEZAL LN O Hi 7272 MRTF-A /B D& AL
DRAH =AD" BTz, —#E Z2#ii Tld MRTF-A/
BB R L. Rho DAL L 724t FCTT7 o F &~
AT I 7 ZMKAEEICHILE > SBENICBITTA2 LT
WYL S NG, LA LAR2SS, B ERGHESEHIE CIXEE
ICMRTF-A/BIZBRIET 5720, ZOEHELIZHEA D
RAEZETIZHATE v, KR TO—EOMHTIZLY
MRTF-A /B OGP KR8 A 25 H I o i B2 e 21
ANDOFEIEHICEHET, 2o 7ok 2 X FFIZRERN
e B72 2 EASHI L 72,
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TEH B2 8 WME SN T3 MRTF- A /B E S 1AL B FE
T %A% ECM 08 F o A X0 Ml H 3B B > TUHHE 7 & O i e
ML 22 TR B % R ST EE R S b, by
DR BT 2L, AR A%, ORI L
) Lo RIRETHBETAZERRONL, 20K |
Ao TWDLOPHAMAL L 72K TH S5, L LS
5. HEOLVEBHBETIZZO XD ZIREICR S5, IF
HHRIREIHEFRE SN D, DF D IEFEE MR T
)RS % MRTF-A/BOREES IR ST b, A%
T Z Ol £ 7z MRTF-A/BHRER B 2 i MAL 3 2
TELTXHTZRAELZ. XHTOFBILTGE-B Ik
HEZZB ERT 55, ECM E#45 L 2RI T35 HAs
WS Nhb, > T ECMZA LY 7 F MEERDX
W7 OFMEIHT 2 2 EHARBREIND D, ZO5THE
DMWIZSHOBRETH D, TNFE TOWZERE,S, B
TOEFVIRIBTESL LEZ TS, EFEEMED
FAHE S AL X ECM 8 ICAFAE S 5 7280, XRFoJsBLIzH
HENB-OBMNOMRTE-A/BEGEIZ B E S - R5E
HIHERE S AL, I 2 ECM A R0 Ml SE B Bk 0 T 13 9 2
BNTWh, LALARMES, KEMAESEIC X % ECME
DM X 0 B ERMEEMILIZECM A2 S#BEL. S 51
KFEMIB D & W X b TGF-BlliZ 2135 2 L TXIH
TORBMRPFLEINDL, ZOHFE. XIHT-HSRF K

U"MRTF-A/B &AL MRTF-A/BA&REANH AL S 1.

B2 8 SAHESEAIE 2 & S~ o I iz i s h
bo TOETIVIIEEOEFEMERICRE SN2 DT

7K HESF ML D A7 G- AR ST B R (FREZ

TR . BRBZAE, REIBHIE 7 & DRMGHEILAE R0 7 > B it
HMESFAIN [ > L D /N BRBE (2 RAE S % e S IR ] 2

I L7V BB > ORI - #588) DI - ERIZH B

IO DOEBOIREMHICHBIETE L EEZTVD, &

512, XIHF ORRERLE 1 N & B LI 0 7 B o ih
WIRHITE B b, Fi7-%fl3Esy —7 v Ml 5 HE

HRDH Do TOX) LGHRADLEBOMEZEDTOW X7

AT
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AR ES R 29 2PN LY RV —40D
7 v F =T V7LD

T BT A 0 R AR A e e b

H & I &

In this study, we examined the effect of maltose-encapsulated liposomes (ML) on cell survival of mouse fibroblast cell
line L929 sub-clone (L929-S) in culture with glucose-deficient media. Under our experimental conditions, almost all of
cells died within two days in culture without the addition of glucose, when cell viability was determined by trypan blue
dye exclusion test. Even in the presence of 50 pg/ml glucose or empty liposomes, almost all of cells died within a similar
range of time. Intriguingly, the combination of 50 pg/ml glucose and empty liposomes (G + L) prolonged the cell survival
one day or so, suggesting that low concentration of glucose and liposomes synergistically act on cells to promote the
survival. However, ML promoted the cell survival evidently more than G + L. In assays using WST-8, ML showed greater
formazan formation in cells than the others including G + L. Therefore, the action mechanism of ML on the cell survival
was considered to differ from that of G + L. To elucidate the mechanism of ML for promoting the cell survival, we examined
by WST-8 assays whether ML separated by a dialysis membrane (ML/cup) could influence on the cell survival. ML/cup
promoted the survival than maltose by the same treatment, suggesting that maltose consistently released from ML promoted
the cell survival. However, the cell survival-promoting activity of ML/cup was apparently less than that of ML administered
directly to cells, suggesting that ML acted on cells by not only the sustained release of maltose but also direct incorporation
of liposomes into cells. Consequently, our results suggest that saccharide-encapsulated liposomes would be applicable for
developing one of ingredients useful for cosmetics to activate skin cells whose metabolism lowered by such as aging.

ByATh, RSN TATPOREA L LB 2 &A%
bNTWwb, 2RV —LICNELL T, MBS
L. @ OO AT L LT UL, Bk 5IEE
DEWIZ L DHEANDOHBEOENZIH LT A LT

1. #

VRY — 2%, MR AR ORE K 5 Td %) VR
BAEMPLCTALERT A7 A= —F 1 ZDkT

il

Thbo V) VIREIE. WREEES T D720, KTk
A L BUKER SN EREST IHEFH ). ZE
ks 2 ORI T 2T 2 1Y, VR Y — AIFNERICE
MRy VX0 B LR NENT LI ENTELZD, KT
v ZFYNY =Y A 57 5 (DDS) Otk E LUCHH
FEEINTWDE, MRABRIZEARIICY 7 BRBn 138
BWTERVDL VRV —ATMIICZ Y FH 4 b= A1
Lo TR AFNLIUHEFROOT, ¥ Y7 HR#IAT
LZEOHMETHWEEZ Y RV —AIZHNEAL L THIREAIZ
Wk AN THE Y, TWHEEZNELLLZY K
V= DIEA R ENT, NEMERINT 22 L5,
HvWmE o BN OO FEELE LTHHMTH 5. %L
RFZ HIX. VARV — 2 ORFEFEINIC &S O L)
FRHTHALZEERIBELTWS Y,

L L. SHFTYERY—AIZOonTIE, HEoMia~o
B RY =22 M L2 H T 0 U5, 7
VA—=RAFZ TN —A T Y AR=F —%4 L CTHIKLIC

Application of saccharide-encapsulated
liposomes providing activities to promote
cell survival for anti-aging cosmetics

Shuji Hinuma

Senri Kinran University, Faculty of Human
Life Science, Department of Food and
Nutrition

EHDOTRZVPEAML, EBRIZK ) Thziflld b2
Ll L7ee ZZTABIZETIE~ IV =22 Nalb LB
#100nm D) RV — A ZER L, K2 L 721929-SHl e
WA 72380, MBBOAFICED X ) B e RT3 o
PERBET L7ze EOMR, BEEAGE LR TRiET 5 &,
ML %, FEROPERZD) RV — L% BTN A 7256
LD LM EBICEFSEL e TELIEERL
720 BALIZ X o THEOFIHORFTIIK T T2 2 2o
Tw2 % AW THERLZMLIE, 7y Fo—Y ik
P OBFICHHATE 2 WMHE»H S L Ex b b,
2. AP LUERAE

2. 1. URV—LOEH

VARV —2ERO-DDORRE L LTid. 1,2-dipalmitoyl-
sn-glycero-3-phosphocholine (DPPC:NOF Co.) . 1,2-dioleoyl
-sn-glycero-3-phosphocholine (DOPC : NOFCo.). 1,2-dioleoyl
-sn-glycero-3-phosphoethanolamine (DOPE:NOF Co.)
w7z MLIZIKD X 5 IZ/E# L 72 DOPC (6 mg) &
DOPE (6 mg) ® i112 mg®DOPC/DOPE%4 mL® 7 1
TRV AICER L, 500 mLOF AT 5 2 312 AT,
INERL—%— (N1000 ; EYELA) %1 o CTHERAE 2
HEET, 5~ 1007 7 A A% RSB HRE 7 14 v
LEFB SR, RICTIV b= (Fk) H2HVvidAs R
— A 2g) #HEMLITAPSNy 77— (4mL) #MZ T,
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RVT v 7 ABL, EHICAY—F—T45C, 1RHHE
YrL7co 2D Ry — AR ES 25613, V) ¥ BRERITR
(PBS) #MMA T, FBOWEE Lrze #IEH, VRV —
LIBE A T AR AT, @ Pk (Ultrasonic
Cleaner VS-1001II ; ASONE) T28. 45, 100Hz® % 1
VTR PR & 3R AT o 7z WE I ALEETE, 100nm
DT AN —%HHE LIz A bV—%— (Avanti polar
Lipids) 12 & 2WH 247, EAKNIOnmD ) KV — A%
720 Z0%. VARV — ZBRE T ENEF 2 —7 (kB
53 ¥-#1,000,000 ; Millipore) {Z AL TPBST, 4 ~5H [#]
BN 24T o 720 BT T . 0.22 um (Millipore) ®
T ANy — AR LT L. ERICHEH L, g%
D) RV — LA DRFH 4 X & ¥ — % B3 Zetasizer nano
ZSP (Malvern) % ffi- CTillE L7z,

2.2. VRV—LEBBRDEEEDESE

8 L 72 DOPC/DOPE ) RV — L B O IR E =13,
sulfo-phospho-vanillin % (7) TE®E L7z. ) ARY — A KHE
WS OREOMBIE. VAR — 2B 75 uL 2~ A 7
OFa—7128), FEoO70uaR VATl 2 MR T
RIVT v 7 A T2 B L 720 #HME, .08 (Hitachi)
T4000rpm, 5L L7z Z7HURIVAEZSA 710
Xy bTHIOR A 70 F2—TI2B L7, 0%, &%
SN auk IV ABEENZY v Y H T R RIS
10uL &9, @LT/NKL—%— (CVE-200; EYELA) T
40C, 103 L, ARAIEE AR L7, BEEERRE L
Tl ¥ ) — VIZHER L 72 DOPC/DOPE B = i L 720
VARY —ADOREOERIT. RO K5I 7o 720 BB
200 UL DA =Mz T, AV v 7 A THEEL, 100TC
T 10 7Lk, BAKHT5 %I L 720 1mL @ Phospho-
vanillin reagent# 2 C. RV Fv 7 ATEEL, 37C
T 15 LB L 721, 20 totEERT (U110 5 Hitachi) %M
L T 530 nm OWOGEE % I L 7zo BEHEMR O Mol
A IR O IR EE & e L7z

2. 3. VRJ—LBERDEDES

VRV — ABEBOBEERIET v A0 v EICE )T o7z
(8)o VRV —LBHEWS0UL 2 <A 7 0F 2 — 7 A,
ZaakVA100ul ZMA TRV T v 7 AP 721, 7
K300 ZHA, EHIKRVT v 7 ATHEL 2, #iE
#%. .0 F% (himac CT 13R : Hitachi) T4C. 10,000 rpm.
S5aME L L. KEBERAEELTHEA LA, VRY—24
B ENTW AW, )R Y — 28850 % BRYMIE M
T4V —ffF 2 —7 (5T 300000 & b Sartorius)
T, 4C. 4000rpm. 304330 L (2700 ; Kubota). JEiE D
PR ORD, Mifke 7o 20y RE L OB, Bk
250uL %, IR v v hT ZARBEEICANTGHL 72

7Y AU VR ImLICERE Lz, EEHR. RLVTy 7 A
WX DRAL. 100C, 10 5B L 7214, EHIZHAIL 72
WX 27 v 20 VREOFMIZ, IOLERHT LD 620
nm OWOGEE 2 W U7z BEEIREEE DOBEK T & B R ik
WU TR 2 VR L iR OBl BE % P L 72,

2.4. L929-SHlfRRDIEE

VRY =2 DREBEZHARL-O0MBLE LTI, <
7 A RRMESFMIBA R D L929 (JCBMINE N> ) % UHf7EE
TR ZL. WOURICRZMEDE < & o> 721929-SHl
fo % Ml U 7zo L929-SHilfRix. Vv % 3 » & HEPES &
A RPMI1640 ¥5 4 (Gibco) (ZIEMIIL L 72 10% 7 > R R 1ML
% (FCS ; Biowest) IRX=ZY YA PLT b A T
(Gibco) ZMZ 7-¥Hi<. #KEEEM 75 22 (Corning)
o TR LZDOZMH Lz, U ARY — 25INFEED
L &1, 025% Trypsin-EDTA (Gibco) & VT 1929-SHill
Bz #EE L, PBS (Wako) T2 H.0¥E# LT, glucose-
free RPMI1640 553 (Gibco) (ZIEMIIL L 72 10% dialyzed
FCS (Gibco) EX=Y Y VAPV T A T U Z AT
BT, 4% 10°/mLICiFE L, SR RV — L4 (PBS
THR) & 1: 1 TRA L. LELREAICIE. PBSIZEMR
L7zbEzinz 7z, Mk~ 4 2071 — 1t (Corning)
WA Ty IREBA AREFEZTH % CO2 37TCTHAEL 720

P THA) o 22 IRETOML #5121, EKE I
BREHER b N 7= ENT 28 (EasyStep; Tomy) 2V R
v — LB (100 ul) #MA. 24 k~4 7a7L—Fh
(Corning) THi#E L 7-MIBE ORFFH (400 uL) 12 B 255z
5 &) MR BENTEE 2 7% L ORI 1T - 72

2. 5. NINYTI—EFBRRA R

B0 G2 MR T 72012 M) v 7T —
BrilB 1T o 720 B A bR L. MfaE 28 ma o 1/25
D04 % b8y T — i (Sigma-Aldrich) % il 2 72
. BISBAMSE (CKX41 ; Olympus) TH{§% CCD & * 5
(Visualix-Pro2 ; Visualix) T L7z, W25 b Yy
TN —THEIN TR WHOE G2, W{EHENT Y 7 b
(%N A >~ kv —J)b 4 ; Nihon system developer Co.)
WX AN L. MR E LTRD . MEkkE LTiX
LM% 720 100 EC 2B X9 12h™ > b Lz

2. 6. 7AW YUERHE
MBEOALZRTIEWHO/E L LT, WST-8 (Cell
counting kit-8 ; Dojindo) %FIH L7227 + V= ¥ G
Bra 1o 72" 1929-SHINL % Wik OB 28 4:1F T 96 R~ 4
217 L — b (Corning) Z M- T, 100 uL/well TH;2E L 72,
24~ A 707 L— FNTEET L6 1213 500 uL/well
TR L 7zo WST-81C X A8 n i, Mifas: 2 o
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1/10 DO WST-8 i & Mz T, 4 REME#£#%, BOL %
450 nmOWILE T, ~ 4 7 a7 L — ) — ¥ — (Maltiskan
Ascent plate reader ; Labsystems) % - CTill%€ L 72,

3. & R

3. 1. FARLEVRY—LOMHIX

LU 720 R — DO WTHRIRIENT L 2R R 2 £ 1 1S
RL720 Z20ODOPC/DOPEY AV —4 EMLOWTF R D
F100nm DY) Ry =29 517z (K 1). Z-potential ik
AT AOMWEER LIS EDPLRBE L) RV —21E~ A
FADBIMEFFS>TVWDLI LD bh oz 1HIOYERY —
LAORBT, F24mLBEORBHREZELZ LB TE 2,
L72A%5 Ty FREOBIEIZH 90 % & g Sz —,
VARV = ZANED DI A LIz~ b —AD I IL
#1350 % EHERE S NTze MLIEE R ICOWTIE, RV —
LIZHEEENRTWAE TV b —ZADRIZ 90 %L L & HEE
X (A

AKIfFECid, VARY —2ICWNE LT AL LT, Vo
—ATIE RSNV N —=AZFIH L7225, 7V a—R3RE
CHEBEOEREIEL. Fva—2AENEELZY By —
LZOVERSHEETH o 720 ZD72DFENTY) RV — 2 %21
WIS L7000 LTV =2 %flios MLIZ4TCT
BRETH 2D (REEFT—%). 21K TXH1237
CTTIENV P —=AEHIIRA IS E NS 2 EA3bh
2720 L72Ao TMLIZ, Mlasssghc~ I b— 20k
BONREFIEL TVWD I EAURB SN,

3. 2. JINO—AHBEMTIEEL/L929-SHikan
4 FISHTEMLOFE

ML OB D HEAF~ D EEZTRDLEWNT, 7V a—
A% L wWALRER i CLI29-SHl B #552% L. ML %
WMLz L EORBZT72e MLERINT 5 L8533 ~
AHHTOHOHOAEGFRIZIOBULETH -7 (K3, ML),
= ATSTML = h o 72841213, 3 ~4 HE R8T,
AT 10 % L FIME T L7z (K13, None)o BBRZRWZ
EIZML E 5SROIV b —ZZRML 22384 (K2, M)
RINIA—=AZFIML72Y6 (K3, G) Tk, 3HETIE
FRAEMMIED 2 RERD SNA, 4 0 HTIRAEFE
10 % L FICAR T Lize W U244 C 1929-SHlHE
X, Va2 —2Z1000 ug/mL OFRINTIE. 1AL E, #
OAEFROWEE R T IXEO SN b o7z (RIEERT—
7)o L72W5o Ty K (50 ug/mL) D<)V b — AR 7 )L
I — A TIEL929-SHIMLIE 3 ~ 4 H TIRIZHIRT 5 2 &8
bhroize ML EFRSEROFEEDOZED ) KV — A%
TeWATIE, B I O A AR E R IR b 2o
72 (K3, Lo L2UKBEDO VI — AR RY — A4
EMAYE (M3, GHL)IZIE, HERZ2) Ry — 4 % ik
TMA7ZZHEL LT, 3SHHTHLMAFZREL
TV AR 57z, L929-SHIl I, AfF & B
THEOIN = ADBFEAAET D EBWHTH DA, <
F—=Z2TH 7N I—=RA LD SETRHRIMMLT T 2205, 18
TEXLZEDDDPoTVEDT (KFEFEF—4), 1L929-S
MfgIE~V b—=2%20R LT, ZVa—AL LTHHTE
HEEZOND, KBEED VI —AI228) BV — 2 0OH

R1 HABLAVFRY — LOMIR

BEEE I b= RBE
YR — L B . i
) R BE7% (nm) Z-potential (ma/mL) (ug/mL) n
DOPC/DOPE 1071 116 -127x74 4609 0 16
ML 999 *+27.6 -16.7 = 3.9 42+18 450.4 £ 2445 8
201 201
ML ) DOPC/DOPE
) AN ~\
X 15 I\ 15 iy
~— I:.' \ f \
.l 11 |

i / [
b 10 j \ 10 / \

f \ l," |

| 1 | \

5 / \ 5 / Y
/ \ ! \
! ! \
0 Z . d .
10 100 1000 10 100 1000
HFE (nm)

1 ALV RY - LOWNFEDAT
ML & & U2 D DOPC/DOPE U R Y — LORFRZRTE L -EROERGIZR L 7=
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16 r
14
12
10

MEE (%)

o N B O

B

2 MLDS5DTIL h— DB
ML (%)L k=X & LT 1mg/mL) #PBS (1mL) ICERB LTI
R RIVTF 2 —TIZ 37 CTUIEE, URY — LD
HEan~vIL b—XEXBENBEREBICLVAIEL -, MHE
(%) IF37°CHLIBT BRID~IL b —ZBEE100% & L TR 7=,

AEHERENENHMTHRML72HEITHER LT, Ml
OEFFIERT AMEP R LN 2: IE. WEAYL929-S
MIRBIR U CAEFIER ICHRFEN 2 2 % L Twb 2 LAVR
BENize LALMLIZHEEZE) Ry —20/MAGDE X
D H1E 5T AERE R 2R Lz SD Dfk
BiZ, MLIZZ2) Ry — 2 0flA ALY & 138 % 2
JFCLI2OSHIML DA ZEEZ R TWA T LERLTWY
AL0EEZ LN,

3. 3. JIa—ABEMTIEEL/L929-SHlfan
7AWV TUEREEICKTEMLOEZE
WST-8 IZMIMBNBKERERICL D EILINT, 74
SRYECERIELTRET LI EPMONT WSS, Al
OFEE LT, —BIfibhTwb, 22TV I—2A
Hiig 3 TRy 28 L 72 1929-SHIL D 7 4 v < 3 v ARG T
c:iﬁ“é ML O¥BEO B Z T, BRI EREIT- 72
 TOMBEOREFMER4IZRT, MLIZF; %1 HHT
7%)1/747‘/@&(5‘@75‘@7( EL KR4 EE TR
IR T L Cwo 7225, 4 HETH 7 4 V< VAR
DS SNz (K4, ML) i (K4, None) & 22
VRV =2 OROFM (K 4, L) Tld, FEEBaGI T (2%
OHH) THIRLALHRISNEr>7228 L), 741
< AU O & BRI L TWb 2 EATRE S
N72o MR (50 ug/mL) D=V F—Z (K4, M) 7V
2 (M4, G) TIEHELIHHF TEWHER 7 + V<
/iﬂzﬁ!ﬂifr BO LN 2HHTRIZEAEKRBESH
Bl ol KIBEORELZ2) Ry — 2 0HAEDLE (K
4, M+L, G+L) Tid, HEHMIDIZIOHHE IHHTX
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Tyrosinase is a copper enzyme widely distributed in nature and has anti-ferromagnetically coupled binuclear copper ions
in the active site, where the dioxygen molecule can be reductively activated into [(u-n*:n>-peroxide)dicopper(Il)] species.
This active oxygen species play a central role in catalyzing the hydroxylation of phenols to catechols and the subsequent
oxidation of catechols to o-quinones. However, the details of the binding mode of substrate tyrosine have been still a long-
standing mystery to be resolved. We have reported the high-resolution crystal structures of recombinant pro-form tyrosinase
from yellow mold. In the pro-form tyrosinase, the active site is covered by C-terminal shielding domain, which functions as
copper chaperone and can be proteolytically cleaved off to induce the catalytic activity. In this work, we have determined the
crystal structure of the active-form tyrosinase in order to compare the structures between the pro- and active-form tyrosinase.
First, the active-form tyrosinase was prepared by trypsin treatment of pro-form tyrosinase and purified by gel filtration
chromatography. The purified protein was crystallized by hanging-drop vapor diffusion method using the precipitant solution
containing polyethylene glycol. X-ray diffraction data was collected at Spring-8 and determined the crystal structure of
the active-form tyrosinase. There was little difference in overall structures of pro- and active-form tyrosinase. We have
succeeded in determining the crystal structures of complex with inhibiters. Kojic acid was stacked on histidine coordinated

to copper ion. Based on the details of their binding modes, the reaction mechanism will be updated and discussed.
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Figure1l Tyrosinase activation
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Citric acid is a substance produced naturally in citrus fruits, such as grapefruits, oranges and lemons, and makes an
addition of sour taste to foods and drinks. Citrate synthase (CS) produces citric acid and initiates citric acid cycle (also
known as tricarboxylic acid cycle [TCA] and the Kreb’s cycle) that assumes respiratory activity in mitochondria of all
types of cells. In general, chemical properties of CS are beneficial for skin care and often contained in skin care products;
however, its cosmetic effect is still unproven scientifically. To address this issue, we studied a physiological role of citric
acid by producing mice lacking a gene encoding extra-mitochondrial citrate synthase (hereafter, eCS). eCS proteins are
expressed in several types of cells such as neurons, sperm and hair sheath cells in mice. The eCS proteins are also produced
in human cells; nonetheless, its biological role is unclear. From general knowledge about citric acid, we assumed that eCS
deficiency might reduce cellular activity, presumably causing metabolic problems. Expectedly, eCs-deficient mice exhibited
hypopigmented hairs due to the reduction of cellular activity of melanocyte stem cells, regardless of male or female.
Furthermore, the frequency of mating behavior of the male mice was low, and their sperm-fertilizing ability decreased age-
dependently, resulting in male subfertility. Moreover, graying hairs went age-dependently forward to white hairs in addition
to hair loss. Interestingly, the supplementation of cyclic AMP (cAMP) improved lower cellular activities in sperm and
melanocytes isolated from eCs-deficient mice under the in vitro condition, although the supplementation of citric acid was
unaffected. We discovered the role of eCS in pigmentation and reproduction. We further propose that enhancement of eCS
activity (or local application of cAMP) not only suppresses hair graying, but also improve male sexual dysfunction.
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Allergic contact dermatitis is a delayed hypersensitivity reaction triggered by contact with particular substances or
haptens. Molecular mechanisms of the inflammatory disorder are yet to be well established, but in recent years have been
suggested to involve activation of natural immunity via Toll-like receptors (TLRs) or Nod-like receptors (NLRs). We have
previously developed a glycol-split heparin-sphingosine conjugate and found that it forms self-assembling nano-sized
micelles and exhibits an anti-inflammatory effect associated with down-regulation of TLR 4 signaling pathway. The present
study was initiated to apply self-assembling heparin derivatives to treatment and prevention of contact dermatitis disorders.
Firstly, we synthesized the derivatives of glycosaminoglycans (heparins, chondroitin sulfates, and hyaluronic acids),
and found that glycol-split low-molecular-weight heparin-stearylamine conjugate (gs-LHST) was the greatest inhibitory
effect against lipopolysaccharide-induced TNF-a production in primary cultured murine peritoneal macrophages. Then,
we prepared polyethylene glycol ointment containing nano-dispersed gs-LHST, and applied it to a dinitrofluorobenzene
(DNFB)-sensitized mouse contact dermatitis model. DNFB-induced ear thickening was significantly suppressed when gs-
LHST-containing ointment was applied 2 hours prior to every DNFB sensitization. The anti-inflammatory effect of gs-
LHST-containing ointment was comparable to that of prednisolone-containing ointment. However, the effect of gs-LHST-
containing ointment was not observed in the genetically TLR 4 -mutated strain C3 H/HeJ, suggesting that blockade of TLR 4
signaling pathways by gs-LHST might be attributed to suppression of DNFB-induced ear thickening. Real-time polymerase
chain reaction (PCR) analyses indicated that gs-LHST-containing ointment can reduce elevated mRNA expression levels of
anti-inflammatory cytokines (TNF-a and IL- 1 ) and oxidative stress-responsive gene (HO-1). These results suggested that

gs-LHST might be effective to inhibit cyclic inflammatory chain reactions involving TLR 4 and reactive oxygen species.
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Figure 1

Concentration-dependent effect of glycol-split

glycosaminoglycan (GAG) -stearylamine conjugates on TNF-a
production from lipopolysaccharide (LPS) -stimulated mouse peritoneal

macrophages.
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Figure 2 Inhibitory effect of glycol-split low molecular weight heparin conjugate (gs-
LHST)-containing ointment on 2,4-dinitrofluorobenzene (DNFB)-induced ear
thickening in BALB/c mice.

@ o o0

Figure 3 Histological assessment in a 2,4-dinitrofluorobenzene (DNFB)-induced mouse
contact dermatitis model.
At 24 h post the last DNFB stimulation (day 8), mouse pinnae were excised and fixed with
10 % formalin neutral buffer solution and embedded in paraffin. Paraffin-embedded pinnae
were sectioned at 5um and stained with hematoxylin and eosin. (A) Non-treatment, (B)
DNFB plus drug-free ointment base, (C) DNFB plus 0.5% prednisolone, and (D) DNFB plus
0.2% gs-LHST.
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Figure 4 Inhibitory effect of glycol-split low molecular weight heparin conjugate
(gs-LHST) -containting ointment on 2,4-dinitrofluorobenzene (DNFB)-induced
ear thickening in C3H/HeN (left) and C3H/Hed (right) mice.
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Figure 5 Effect of glycol-split low molecular weight heparin conjugate (gs-LHST) on (A) TNF-a, (B) IL-1B, and (C) IL-
12 mRNA expression in a 2,4-dinitrofluorobenzene (DNFB)-induced mouse contact dermatitis model.

Mouse pinnae were treated for three consecutive days with (upper) 0.2% or 0.5% gs-LHST ointment, (lower)
0.2% gs-LHST or 0.5 % prednisolone ointment. The vehicle group was treated with the drug-free ointment base.
After 2 h mouse pinnae were stimulated with solution containing 0.3 % DNFB. At 24 h post the last stimulation with
DNFB, mRNA was extracted from pinnae and analyzed by real-time PCR. Each value represents the mean =+
S.E.(n=7-8).*P <0.05. T P <0.01.
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Facial aging is caused not only by age-related changes in the skin, but also by changes in muscles, subcutaneous soft
tissues, and adipose tissues. Gravitational effects also affect to the aging appearance. CT and MRI allow the depiction of the
state of those facial structures. We focused on the gravity and evaluated the gravitational effect to the facial appearance. Our
diagnostic imaging analysis based on the degree of sagging can be used as an objective evaluation of the state of the face and
is useful to the elucidation of the mechanism for facial aging process. Furthermore, it will contribute to the development of
the facial anti-aging prostheses and the technical application to the police scientific criminal investigation.

1. #

PO (7 v F 24 ¥V ) REFNOBLIE. i bt
RICBRDIEONTETITHEI o TV D, TDIODEE
Tk DI - F83EIE L  ORERITE % b 72 5§ L KRS
ZORMPITHTHHFMEI R T > T b, HEDLZAH
ORI, HROEZ, HE D5 A, H DI,
O TER L, FICHER 2D BB 252 T LIE
LidfrbhTwd, B3 2 28I 2 SR 813
VLTBLT, bl - REEFOIE T Y 235 Eid
W BRWIRTH %,

S HOBEEIIIRE L7225 CT#E CTdH % Multidetector-
row CT (MDCT) 7 & O\ & W 3% @ 3.0-T Magnetic
resonance imaging (MRI) 2 & ¥ J & W {RIEAT BT Ok
AT L 5Ty KGR TR 22 ZRTCHNR & 5 (VBT 5
CEDREE Y WHROBMIZTF TR, KERMEND
RAEZ VAKIICHEZR T B LS REE o 72 1Y, TR 4 i,
NS DOEEICHAFZEIRBWIEZ DUk - BRI &G
OO UF, BRI O 2% BU0 EFAM 5 O i 37 % 7o CT -
MRIDW§ T — 5 13% L DFHANEREEATED, 3
WICHRZREET 5 2 LT, HERBVORP % RN,
O UTVICRZ D ZEFTRETHS (K1), 51T,
WFRRT 5 2 LTy B ENEBOMHE0 R Z i3
LI LNTED, 2T, HIMEAFEHEINIC T RE
WZHEH L. 705 R X 2 AL O B & MR FE 51012
A L 720

[l

Development of the imaging analysis
method for the facial aging: Establish of
the objective evaluation method

Itsuko Okuda, MD, PhD

Department of Diagnostic Radiology,
International University of Health and
Welfare, Mita Hospital

M1 =RTCTEIK : BEE ESWHEOER
x 20X, A 70t

CTEIGT — 2 13Z < DRELZNERESATEY. 3RT
EREBETHIET. BEIREBVOBREILFR. »D. U
TIHHET RN TED, ATEEL. Jd51>, #E
NDTE, EFE (35N VR ULy b1 DFREE
EDMBEZE(EPBAEICHEE I h T3,

2. MRFELUCHZE
A2 13 [ S PR AR ALK 22 = R B 0 R R i R R Ar R B
4 (Institutional Review Board : IRB) (2 TH& % 32\ HifT
L7zo MO KE ZRERO—D>THLENICLLZED
THEICEH L. ABIEE THA >~ Lz,

2.1. % &

HWEL 20 L O AN TH %0 LT OBEME RS L 72,

1. BRI ORI E L RITTIMEELLD D 5

s

i, MEURB X IR O T REVE DS S 5 Wik

i, PHBTRRGE 2 4 9 2 #iinds

BERBEICESE, UWIEFOBME 2B L. £D
NI B M6 4. 84T, FWHEMIEA1.9 £ 7.15%
THo7

2.2 FAKBRELUEBRBE

25| CT %18 (Aquilion ONE Z 7213 Aquillion64, % /
YATANNY AT L AMRAZAHR, BHA) 2R L. B
% H SRR L7z BRIR4EMEERIE 120kVp, EEI

— 130 —



EAE NI OFFA D 7z DEHR R FADRSE | TERMNBENFFMA > BEHNEERFFMA

150-200mA, #fEA T A4 AE 0.5mm. B0 (Field T A2, EHEB L OISO 3 RITHR % R L.
of view: FOV) 13 18-20cm T& %o wANANENT (AL A) HORDBHVEERIL L7z, EHOMEICEL 2 EESOBE)
WCCHMZWIE Lz RICEMICENEZMEL, 725A4% Hiz g L, 2k A~ S i B OB B HEEZ ST L 72
SHAEALS % & 9 ISR 2 284 (A2 B) LIRIE L 72, 155 PO FHINE AT ) & FEE T OFHI b 7572, 2512,
72 W% 7 — % 1% Digital Imaging and COmmunication in Heie OB FEHE & AR & OB & 3G L 72,

Medicine (DICOM) B IZ THRIRAE L 720 c. EEEBEEAHADEH (Malar mount) DZE1L (K3)
HKEBO L NVOREMREZSI L, REBLF L LV
2. 3. E&BEIE DRNL A DREWHR A IR L, A L Lz, EFEHI#Z

DICOM {4 % Wi {§f#MT Y 7 b7 = 7 (ZioCube, ¥4 * & B2 2 o B EE % Malar mount & B3 L, i A’ &Ik
V7 MERSHE, B 254 YA M=V ENEF Y 3 #E B O AW 512 C Malar mount DJE A & FHHI L 720 JE&A
Rk L. WROMFNT % 1T > 720 3WITHR % KT % DAL L AEHE & OB Z 57 L 72
Llbic, UTFOHEHICOWTHIT L7z, GbeT, Th

5 ORGSR LA & DR E 5 - 3. fa R
i i R AT L7z
a. ENREICKDEAREI 3-a. ENHEICEDBHREI

FIIE AT OMNAL A THef% L7z 3 IRITCHR OB & FT) AL A EARALB O 3 RICHR TRAD 5 755 & L L 7= 4%
WEEZIT - MM BTG L2 3WtHEORER 2 LB L, H. MI 1141, SI3H#I. NCOfl, D OBITH -7z, &AL
RIBOZA DU 7L RVOBLEBIZE L 72, DREBENNZED D > 72205, 14 BlO &P THEPEL % 7R
- BEF\ZHIN (markedly increased : MI) D7z EHWHEICLST, REZHOIZA Yy Z LNV E
- WEREREN (slightly increased : SI) HLTwie MIDOF-34ERNZ 46.0 7. SI O F-I4E#N
- Z24t7% L (not changed : NC) 260 THols Thbb, HEZBITIENMEEZITo T
- W (decreased : D) LEMELIZL VD, ERETIIEIOEBICLLEM
b. FEBERREAHADIEER (Malar top) DIEENHEEEENIR ZALDSHETH - 720

Bt (X 2)

AL A BV T, AR D BV ERL % Malar top & L3 3-b. Malar Top D# &AM ENERRE (K 4)
A ZHRE LT, RIS, BLBIZBIT 5 Malar top % Fi# FEHMEIZ X B Malar top DZA L E LT, FL#E S A 20

BEL&RELZZ. Z0& &, HREABIUBZIEMICHE LEHERBIX 14 FIEF THNRINICBE§ 5 2 & AR S

EhEEM

- 4
" KRS o R
SEY =
BhfrER -
75
|
@D
i)
.

2  Malar topD#E)/515) & BEIIEREDEHAIE

BAE O EER CAE&KD 3 RcEK ZER L. BORSVWLEEZRE L, BERTHS
Malar topZRE U 7zo ENHEMOEERALENHEROEESBOEREEHATE L &
bic, KFAEMEEBEAM EEHEIL o

—131 —



A X hAY-MEHRE Vol.26, 2018

—
EhFER

X3

BRARICEDEERLT
BEBLRILAILDIEME

*ﬁ BN EFATIR R DR IR

,

N e
THEERIBOER

Malar mount®Z{L D EHElE

BHREICE > THRBOTKSZTIEL TWB Y, BEEAEDHREIIREL THBZ Eh SR—
LNIWTHBZ ED DD B, BEEBER—LNILDBAADIERGOIETESE # HEA & L /=0
TEBRRICIET 2R 1 £5]1&. ZhEFTAERBOEREMBNGE2E U #HBIR1
ETEBNIR2 DRI EIR £ 5] &, FEBMR1 —HBVIR2D IEEE £ Malar mount& TEFE U 2, HHEA
& EEBOMERMR I TMalar mountDE & % 5HEI L 7=,

shaEs [> EnwEs

HERA

HESB
4  Malar TopD ¥ & A & B IEEE

KEFHE (mm)

(ww) b LRI

REBADERER—ANTHZ, ENFEICSL>TLDAEERL. REZBOTAY
ST LANIVHEINL TWB, 1465126 TRESAICK LAESBIIARITAICMHEL T3,

BENREEDFI91324.3:4.79mMm T H %,

7z, Malar Top DB EEDFIH1X 24.3 + 4.79mm T
Holze WHNZFIY13.3 £ 1.37mm. REANCIEZFIE 20.1
+ 5.55mm & BB L7-, Malar top DR EIIEHE & kDM
BiZr=0.69 (P<0.01)TH o7,

3-c. Malar mount DEADEAL (K 5)

ELA B &L CHRAB OB RICBWT, [H{—LXvo
Malar mount ®JE&A L, FE#EA TIEFIF15.4 = 2.27mm.
FEHEBTITFEIY19.9+3.2mmTH o7 BHEMET
% Z & TMalar mount DJEAIAFEIZEML 7z (P<0.01),

JEADEAL & RO r=0.72 (P<0.01) TH > 72,

4. &

VHAED A V¥ 2 — 7 OEROBEEZ 2, MRS HiEEE
B L OWEENTEEIIZEZ L WEELY &7 CTIRWHE
XA =2 R L. s % ERIL3 % B{RZ WrEEE
5T, 1989 4EIZAY AV CTHVBHE LCTlk, CTIES
SIZHEALTER LT & 72%, 4 H 039531 T3 Multidetector-
row CT (MDCT) 2S—fMIflilH S hTwb, MDCTIZ
BEO X2 SN TE Y, XHEEERDVKE P %

—132 —



EAE NI OFFA D 7z DEHR R FADRSE | TERMNBENFFMA > BEHNEERFFMA

30 i

N
wu
T

&
v

N
o

[=Y
wn
o —08e —0Ne

Malar mount/& (mm)
5

0
HEEQA HESB
5 Malar mountDE#ANDZEAL

BEARERIDOEESA DMalar mountDE & D
1915.4+2.27mmT & %, E| /1 HE % OMalar
mount® & & 131465125 TIEIN L 7=, BESBIE
F1919.9+3.22 mm & Malar mount® /E & 13 &85t
FRICHEEICHEMLAZ (P<0.01),

1 A3 2 BB OS2 — B CTIRETE 5, XMESk
WEREI I EE MR L TR Y, JERE LM 2 %R T 5
ZEDNWERETH D, #0720, MDCTIEREHREHT
% i 2 WS R T L RICIUE T &, R O
W{RR2 3 KICHRDOVER DS REIZ % » 720 [IEIZ, I 0¥
2 — 8 OB X o THIGFITEEOKE DM L, 3K
TTCT WG DR DS G T o 720 BRI HEE 2 H\ 5
&L BRA G FREMOZRITEIRZ/E T E 5, Volume
rendering & X ABM G T — & 55 ZRICH G Z KT 5
FHETHL (K1), &5, CTHHIZa Y E2a—FI1k
HEMEEIRTH B Z L Hh 5. ZRITHIG % FR 8] b B
&, HE T HNMEEEWARB I N5, EHliO%A.
1 M ORATH 300 O MR 7T — & 2SIETE, ERMT
PR 2 WRE RS KEISE TN TN S, INEIC B D 2 iFH
FEREDIZ T 2 LT MHARE X O NS
EHITTRECTH B0 LA L. BUE D M NG O BRI 5
PEHALINTB ST, FRIWFEGEIEL L Thina
L TH5b,

TN £ 2 BEMEI L E OB A T ot
ZALD G52 70 B ORI I3 R
B, Wik, B EDBH B Y, TS OMEEY O IETEZE
LA RENDLZ EICE 5T, FElE & LIZEN
BALDHE T TL %o S 51T, EHDNMEEIUR L TRAE
FIC@ &, 725A5HMmEhseshs”, 4N, £
BHHIEICE ) 2 EST 52 LT BRI 2L % R
HE X2, MO BEREI O W TR %2 A 720

AWFFETIZ, RIS E I DINEE I & e S % B
EWGEL7c, EHOMELHFREIIMEOFRE HLKT S
L UBPEPICTENMEL Z T ARORZZBEOTA D
VL NVIEER LTV, &I, ERE I SN ES
HEHZICHN Iz, RIS, ORI X PEEOBEE
IbESH Lze T4 Vv 7 LNV FRSETERNEL
&L THERHORBE) L EADOED R S N7z BARIIC
. BTEBRIEFIS 20.1£5.55mm & FET 52 Th L,
WA 13.321.37mm &R LTz, 512, F
T LAHOERIFEY15.4+22.27Tmm 2 5FH19.9 +
3.22mmiZML TH Y., TIELZZHDOELRDI S 2
BIN$ 2 2 EDMEREINT, TS DOZEALIZAENR & DM
PEDE & DOFERE 2,

3WICCT M & & B \ZREWT I CHm DB T R % B4
T L, TN OPFEHTE OB FIERN & LT TR
DIGREZALH T & L TR Sz, KlDRBIIRR IR
N % BT 2 RIEHOMEBEDEFH L TWd, Ihbo
ZACIINEIGRR O E R B D 2 b & & 2 bz, BIREGE
WZ Lz, FHoWNMNIALE T 2 BEHR (139 hwiih) izzh
HAKIZEARDZALIZ 2 < . BT & & LA DO MRA Sk
DAL Z I L Tz,

ARG BT, EHWEIS X 2 5 2t %
BHICHEIR L. 0% L% CT THMli L 720 JEREA D 7
WIZHBD ST, ke & D ICHHTEEIE RN TR L,
T LZHEEDHINT 5 2 EAERTE, ZN5ATMEE
MEFNRLZEZHEILL-E Wb, S5, WA O
IEH AR BN O~ 2SI T B 2 ENTEZ, 5.
FEGIL DB X 2 MR OEREZH Y 7onEEZ b,

5. &8

4 H O U 72 BR 5 W22 10 Ha R0 5P 25 13 e 12 BE 5
T BRI EREEY 2 AL L, BuRBEE AT 5. M
ME DA ) 2 XL Z T 570D EFETH D,
PUniy « EAEEZITH LEHAN T 7 ¥ A OREICHERY
bo EBIT, ATERLE R SEDH & THIMEMLIE 3
FRAMTEOBHFE. IEEE R EBAE O ER O f A~
HABH 2 & MM ERT 2 L E 2 oMb, Kif%k
2 & o TR LN BRI B IO % O FEE IR
WIELRELTWEWEFE L S,

&

ARREAT) CHI) . THREH Y LA REM L
ATARA B Y= FEARBM B3 CEFLI L P E .
ABFEOMHEATT Z X PO Y — Dk L FRO—B % B
LT,

&!I

— 133 —



A X hAY-MEHRE Vol.26, 2018

(51FA3CHER)

1) BH &, BiAR R, s BEME: B o7z 5 Ao
TRFT N O B BiRE. Cosmetic stage. 8, 6-10, 2014.

2) Okuda I, Irimoto M, Nakajima Y, et. al. Using
multidetector row computed tomography to evaluate
baggy eyelid. Aesthetic Plast Surg. 36, 290-4, 2012.

3) Okuda I, Udagawa H, Takahashi J, Yamase H, et al.
Magnetic resonance -thoracic ductography: imaging
aid for thoracic surgery and thoracic duct depiction
based on embryological considerations. Gen Thorac
Cardiovasc Surg. 57, 640-6, 20009.

4) Ambrose ], Hounsfield G. Computerized transverse
axial tomography. Br ] Radiol. 46 (542): 148-149, 1973.

5) Hounsfield GN. Computerized transverse axial
scanning (tomography). 1. Description of system. Br
J Radiol. 46 (552) :1016-1022, 1973.

6) Kalender WA, Seissler W, Klotz E, Vock P. Spiral
volumetric CT with single-breath-hold technique,
continuous transport, and continuous scanner rotation.
Radiology. 176: 181-183, 1990.

7) Larrabee WF, Makielski KH, Henderson JL. Surgical
Anatomy of the Face (second edition). Philadelphia:
Lippincott Williams & Wilkins; 2004.

8) Standring S, Berkovitz BK. Face and scalp. In: Standing
S, editor. Gray’s anatomy, 39th ed. Philadelphia: Elsevier
Churchill Livingstone; 2005.

—134—



WL I IZBI9 Dk G DA, PRI L

B N i

& HES

The visually perceived shitsukan of the skin, such as translucency and glossiness, is important information in the
human communication. The makeup is one of the methods that realize the ideal shitsukan. The way of makeup is different
according to ages. The hypotheses in this study were as follows; the age-related difference of the ideal shitsukan of the
skin would underlie the difference of makeup, and the attractive skin that is wanted to get has different shitsukan from the
generally attractive skin. To investigate these hypotheses, 3 experiments were executed. To execute these, the words that
express the condition and shitsukan of the skin were collected from the web sites of the cosmetic companies and the web site
that the users freely write about their impression of the cosmetics. The frequently appeared words from both sources were
almost the same. This suggested that the gap between producer and customer was small. The evaluation of the subjective
importance of the shitsukan for the "ideal" attractive skin and "real" attractive skin showed that the age- and gender-related
difference was not evident. The results of the paired comparison suggested that the visual shitsukan is more important than
the tactile shitsukan, and that the males regard whiteness as less important relative to the females. The results of the skin
image evaluation experiment showed that the important shitsukan was highly correlated the attractiveness of the skin, that
the attractive skin showed some color deviation, and that the order of the attractiveness of the skin images used as the stimuli

almost the same for all ages and genders.
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Effects of the odor of a-pinene, an odorous compound found in extracted oils of various plants including coniferous
trees, were investigated in terms of sleep quality. Lavender essential oil, which has been reported to have a positive influence
on sleep, was used for purposes of comparison. Eight male university students wore a wrist actigraph and heart rate monitor
for several nights while they slept inhaling the odor of a-pinene, lavender, or no odor (control). They also filled in the OSA-
MA sleep inventory and a sleep diary in the morning. Subjective odor intensity was significantly higher for a-pinene and
lavender compared to that of the control. The average score for the factor IV of the OSA-MA sleep inventory (recovery from
fatigue) was higher, and sleep latency determined by actigraphy was shorter under the a-pinene condition compared to the
control. No significant difference was observed in heart rate and heart rate variability indices among three conditions. Since
there are several limitations in this study, such as a small sample size or less controlled sleep environment, further studies are
needed to precisely assess the effects of a-pinene on sleep quality.
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Effects of plant-derived odors on sleep
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In this study, 2 researches are done. Firstly, the analysis for makeup toy in young children’s magazine and clarified
where makeup is position in the Japanese children’s culture. Secondly, we conducted a survey to parents with young children
and nursery teachers and asked about their awareness on makeup for children.

As a result, there are a lot of makeup in magazine and toys. It goes beyond pretend play and they can color eyeshadows,
cheeks, and lipsticks in coloring sheet and there are some that they can put makeup directly on their skin. Also, more than

70 % of the children in the magazine was wearing makeup.

The result of the survey to the parents and nursery teachers showed that most of the children put makeup on special
occasions such as performance and Shichigosan ceremony and many parents and nursery teachers had negative feeling
toward makeup such as “makeup is not good for children’s body and skin”.

It is not good to deny that children are interested in dressing up but it is not desirable that children’s cosmetics is in trend

and accept children to put on makeup from early age as culture.
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Olfaction is a unique sensory modality in that it can strongly bring memories back and induce physiological and
psychological responses. Odor sensation associated with old memories often accompanies comfortable feelings. However,
neural mechanisms of such emotional responses are still unclear. We recently reported that odor-induced attractive behaviors
accompanies activation of the olfactory tubercle (OT) in mice. The anteromedial domain of the mouse OT was activated
by learned odor cues that induced approach behaviors. In addition, a larger number of dopamine receptor D 1 type neurons
were activated than D2 type neurons. In this study, we addressed whether the D1 type neurons in the anteromedial OT is
involved in attractive behaviors induced by odor cues associated with environment where mice spent infant period. We at
first confirmed that mice acquired attractive behaviors to odors associated with bedding where they spent infant periods.
Activation of D1 type neurons in the anteromedial OT was observed when mice showed approaching behavior to the odor
cue associated with the bedding. We confirmed that optogenetic activation of D 1 type neurons in the anteromedial OT
induced real-time place preference. These results raise a possibility that the D 1 type neurons in the anteromedial OT can be
activated by environmental odors which mice experienced in infants and plays a role in attractive behaviors.
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feeling induced by odors bringing back of
memories

Koshi Murata

Division of Brain Structure and Function,
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Introduction: Recently, “homologous modeling” is frequently adopted as a new quantitative evaluation method of the face
on the study field of human morphometry. In this research, three dimensional (3 D) models of smile and straight faces from
same persons were converted into homologous models and investigated to distinct smile and straight faces by the principal
component analysis (PCAs).

Materials and Methods: Twenty-two volunteers (19 males and 3 females, 22 smile and 22 straight faces) who had no
medical history cooperated with us for this research. The experimental protocol was approved by the ethics committee of
Kyushu University medical campus. Volunteers were photographed to create smile and blank looks by the VECTRA 3D,
and each data from them was converted into STL file and redundant regions, e.g. neck, hair and so on, was removed by
an editorial software. Nine highly anatomic reproducible landmarks on the surfaces were plotted to trace changes in the
expressions. Each homologous model was manufactured to lay over those with a generic face, which was a standard model
depending on the 9 landmarks. Then, the PCAs was performed and its components that can distinguish between homologous
models of smile and straight faces were searched.

Results: From 1st to 8th components of PCA could estimate over 78 % in the all. The 2nd and 6th component showed
significant differences between smile and straight faces. Both elements influenced homologous models in raising up or
drooping of eyelid and cheilion. But the 2nd component seemed to influence in size of facial contour more.

Discussion: These findings showed that the 6th component of PCA influenced most strongly between smile and straight
faces. It was suggested that the homologous models reconstructed by the single component of PCA would be useful to

analyze the movement of landmarks’ quantitatively.
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Table 1
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Definition of landmarks

Landmarks Catesgory Definitions
No. 1,4 Medial canthus End point of medial canthus
No. 2, 3 Lateral canthus End point of lateral canthus
No. 5, 8 Cheilion Lateral commissure
No. 6, 7 Crista philtri Edge of upper lip at cupid bow
No. 9 Labiale inferius Midpoint of the lower vermillion line

Fig. 1

Position of landmarks
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Table 2 The result of principal component analysis

PCAs | eigenvalue contrigﬂ[cri]g#atri;go (%)
1°t 6339.6 21.67
2n 5080.9 39.05
3 3568.6 51.25
4" 2430.4 59.55
5" 20155 66.44
6" 1762.1 72.47
7" 1201.6 76.57
8" 953.28 78.83

Table 3 The result of principal component analysis
between straight face and smile face

Pons | 21280 T SEeNELE [ 5 e
1 26.046 18.954 0.0689
2 30.136 14.864 <0.0001*
3¢ 26.136 18.864 0.0620
4" 24772 20.227 0.2453
5" 25.136 10.864 01771
6" 27.046 17.954 0.0195*
7" 24727 20.272 0.2549
8" 24.500 20.500 0.3072
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Fig. 2 Virtual shapes constructed by the 2nd component
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Fig.3 Virtual shapes constructed by the 6 th component
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