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The n-octadecyltrichlorosilane (OTS, CHy(CH,);SiCls), the [2-(perfluorooctyl)ethyl]trichlorosilane (FOETS,
CF4(CF,),CH,CH,SiCl;) and their mixed monolayers were used as the model surfaces for the study of protein
adsorption mechanism. The ATR-FT IR flow cell study on protein adsorption behavior revealed that the adsorption
amount of bovine serum albumin (BSA) onto each OTS and FOETS monolayer increased remarkably in an initial
stage of adsorption experiment and attained an equilibrium within a few minutes at pH=75. In the case of the (OTS/
FOETS) mixed monolayer, the amount of protein adsorption was apparently suppressed in comparison with the
case for the OTS and the FOETS monolayers. The atomic force microscopic (AFM) observation of BSA adsorption
behavior onto monolayer surface in a BSA solution at pH=7.5 showed that BSA was preferentially adsorbed onto the
FOETS phase of the (OTS/FOETS) mixed monolayer. In contrast, the selective adsorption of BSA onto the FOETS
phase was not observed at the isoelectric point of BSA (pH=4.7). The interaction between BSA and the surface of
(OTS/FOETS) mixed monolayer was evaluated on the basis of the adhesion force measurement by AFM.  When
the gold-coated tip was used as a control experiment, the adhesion force between tip and surface was less than 1 nN.
In the case of the BSA immobilized tip, the adhesion force was ca. 5 nN and showed multiple minima in retract curve

because of the multi-point contacts of BSA with the monolayer surface or the chain unfolding of BSA.
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Elucidation of Mechanism of Bio-
compatibility on the basis of the Direct
Analysis of Interaction between Materials
Surface and Biological Components
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Fig. 1 Schematic representaion of preparation process of organotrichlorosilane monolayer.
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Fig. 2 AFM images of the (OTS/FOETS) (a) (25/75), (b) (50/50), (c)(75/25) mixed monolayers.
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Fig. 3 Variation of amount of adsorbed BSA on the sur-
faces of the OTS, FOETS monolayers and (OTS/FOETS)
mixed monolayer immobilized onto the Si IRE with time.
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(a) Tapping mode AFM image of the OTS monolayer
surface after exposure to a BSA 0.1mg mL ' solution in
PBS (pH=7.5) at 293 K for 10 min and (b) the height profile
along the line shown in (a).
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Fig. 5 Tapping mode AFM image of the FOETS monolayer surface after exposure to a BSA 0.1 mgmL ™" solution in PBS

(PH=7.5) at 293 K for 10 min and (b) the height profile along the line shown in (a).

The square hole at center of the image

shown in (¢) was formed by operateing AFM in the constant mode at repulsive imaging force. (d) The height profile along the

line shown in(c).
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Fig. 6 (a) Tapping mode AFM image of the OTS monolayer

surface after exposure to a BSA 0.1 mg mL ™' solution in
PBS (pH=7.5) at 293 K for 10 min and (b) the height profile
along the line shown in (a).
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Fig. 7 Schematic representation of preferential adsorption of BSA onto the FOETS phase
in the (OTS/FOETS) mixed monolayer.
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Fig. 8 (a) Tapping mode AFM image of the (OTS/FOETS)
mixed monolayer surface after exposure to a BSA 0.1
mg mL ™" solution in PBS (pH=4.7) at 293 K for 10 min
and (b) the height profile along the line shown in (a).
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Fig. 9 Force-distance curves between AFM tip and OTS
or FOETS phase in PBS. (a) unmodified tip (b) BSA im-
mobilized tip.
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The molecular mechanisms of protective effects of oligosaccharides, such as trehalose,maltose,and
sucrose,on the cells under highly dehydrated conditions, have been studied by using model phospholipid
membrane as well as yeast cells. From the thermal and NMR analysis, and molecular dynamics
simulation,anomalously high hydration ability of trehalose was elucidated.
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0! — — 4.54
0? 426 3.99 4.17
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ny® 15.3 14.5

a) Average values for the two glucose rings. b) Number of

unfrozen water per residue.
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Water content®  Component®  Population®  7,%
% ms
3.89 A 0.49 5.5
B 0.51 o4.
C 0.0
6.16 A 0.46 5.0
B 0.54 56.
C 0.0
6.25 A 0.51 5.5
B 0.49 55.
C 0.0

a) Weight fraction of the residual water to the dry cells.
b) Components A and B correspond to the bound and

intermediate waters, respectively. «c)

Maximal errors,

accompanied by the curve fitting analysis, are £0.01.
d) Relative experiental errors are £10%.
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Water content®  Component®  Population®  7,%

% ms
1.91 A 0.77 3.3
B 0.24 38.
C 0.0
2.15 A 0.76 3.3
B 0.24 33.
C 0.0
2.67 A 0.77 3.3
B 0.23 33.
C 0.0
3.53 A 0.77 3.5
B 0.23 37.
C 0.0

a) Weight fraction of the residual water to the dry cells.
b) Components A and B correspond to the bound and
intermediate waters, respectively. ¢) Maximal errors,
accompanied by the curve fitting analysis, are £0.02.

d) Relative experiental errors are £10%.
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Trappins are a family of unique proteins that have recently been identified and shown to have an anchoring
sequence at their N-termini through which they become covalently trapped at the site of action. A typical
example of the trappin family members is the elastase inhibitor elafin which is composed of two domains: the
N-terminal transglutaminase substrate domain or "cementoin” domain that serves as an anchoring sequence and
the C-terminal inhibitor domain having a compact structure stabilized by four disulfide bonds and therefore called
“four disulfide core" or "WAP motif’. In this study, as summarized below, we characterized the cementoin moiety
which has an important potential application in developing intelligent cosmetic materials and further carried out a
series of basic research on trappins such as molecular evolution of trappins.

Two types of derivatives of the cementoin-like anchoring sequence of trappin-1 were produced and
characterized. The cementoin-like sequence (cem) was first elongated by tandemly linking its ¢cDNA and
expressing it in E. coli.  Using the genetically engineered cem-cem, the anchoring sequence rich in Gln, Lys,
and Pro was shown to have a random coil structure and to serve as a good substrate for transglutaminase, a
characteristic very useful for developing the biotechnology of protein cross-inking or protein gluing. As a second
construct, we prepared a fusion protein of cem and green fluorescent protein (GFP). The useful properties of the
component proteins are maintained in the fusion protein, namely we succeeded to prepare a fluorescent cementoin
moiety that will be of special interest and importance in protein engineering.

Previous studies showed that trappin genes, especially of the pig, have undergone rapid evolution, producing
trappins with a broad spectrum of action. To understand the evolution of such a rapidly evolving multigene family,
we characterized the trappin genes and found that the intron sequences are homogenized by gene conversion.
Similar mechanisms may also operate in the other genes whose intron sequences are conserved much highly than
the exon sequences.

In summary, 1) using the newly discovered adhesive protein "cementoin” and its family members, we developed
a powerful method for protein crosslinking. 2) The secondary structure of cementoin was determined using
recombinant cementoin. 3) Fluorescent cementoin was prepared by fusing it with green fluorescent protein. 4)
Evolution of cementoin family genes was clarified.
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Properties, evolution, and
cosmetological aspects of trappins
that have recently been discovered
as a new protein family and shown
to have anchoring sequences
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(four disulfide core)

TGase-mediated covalent
anchoring to extracellular
matrix proteins
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1 Structural features of trappins. A) Covalent cross-linking of trappins to other
proteins through the transglutaminase substrate domain. B) Domain structure of the
trappin precursor. C) Mechanism of action of transglutaminase that catalyzes the
formation of the isopeptide bond. Glutamine residue (Q) acts as an acyl donor and
lysine (K) residue serves as an acceptor. The catalytic sulfhydryl group involved in
the formation of an acylenzyme intermediate is also shown (for review, see Refs.
1 and 2). D) Three dimensional structure of the WAP motif of human trappin 2
(SKALP/elafin) determined by x-ray crystallography and NMR spectroscopy. Four
disulfide bonds are indicated by broken lines.
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REMEL, LAY M YOWEEHL I L
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720 2O XL TR EYIZ,
DT VATVY I F =Bk o TIHEITHEL - Bt
SHEEEN, N NI EEERTEZAET A
Z eSS SN (K3),

TA—27UuINST T4

3.2 ®AZCMCD2RIES

A IR
tr;fibl_b%l_%ko'(w
B EPHLNIIR > TWBD,
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BT B 7201213 T
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HARRZ B L, B
HETH b,
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1 2 3 4

3 @t A2 b (His6-GFP-Cem) D% & 5Hf, X
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X2 k1> (Cem) ® cDNA ##&AH, EMEAL > TIL—
L —RhEE Jar - RKFrELTEWL, RETALALE NixL— b
DI LICH T THEEL =, BEUERE X OPMRERTHR
HBA4CICSHEMEL, =M E L KBETHR2ICEIES
BB EICL)EREERT D IO T+ 7HEEESNEHD
EHWTFEEIND, FTRXTILEIF—+F (TGase) DHMIC &L
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JIWT X RFIVBTABICE T d-E ) EEE TEBI13ES
DFHELE (L—>2&4), GFP X, —BENSMICEZEY
AE74 7REH THRETSDS DL S 4R FEHEHIDFET
THENEERDLEVWEWVWSTIEEFT 3,
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M UG OAREYI) HEUASR L 72812, PR
Ak (CD ARZ PV) 2 ET LT EITEoT
ZREETHD a NI v IR, fREEOERE
Ko7 2 A, PRI, B0 Uk 3 E
728, T AL MR L 5 TWDZ LAY
L7200 wlE a N v 7 ZMERETE RV
MNEFHRLTWZAN, I EXTHRLE, F5
LAALNOFBEYRRI LY VX A 4G
LD LIREL VW ZE ) TH D,

3.3 BESLIOEE
RN 2 HURDIERL, v =X ¥ 5
MR RIEMBRALFER T VA4 A T v 4 ORI
IR L7z ZTOME, LAY M Y RO AV
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THIEHWSIh 72" MRk IH L
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SERWNSZ N L EfErdiz. EHICk M DB
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PRI, REEORHEGHBEOWEI %S
SEDHHLAY PLEoRRE, ARG T
H HEAENTHEE R CIRHOWMHNIZBNT, i
OTEERNTTHLILE L WRE-> TV,
A7z H AN DU 72 Trappin (Trappin- 1)
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Trappin- 1 mRNA OREEZMR-E 5, B
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3.4 HEmEMEXT M AFOER
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IS EA3 D, £2C, It ESFIHEINT
W57 I kot y 37 8 GFP (Green
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Ba€5ZLzkMAzo GFP O N K& C K
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MM YN I VATV I F—EEREHEES
&, His6-GFP-t X ¥ M VIIHEHIZEE LES
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VDG AAREBY, FGED Y ¥ 37 B
FlE LUCHRET 5 2 L%EDD SNz (K3), i
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HBEINTBY, A7zt x ¥ b Y EHMAED
IS LR #E O—21273 % b D L]
Ry (W

3.5 XM VEGRFIFIV-—OHRS
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INb,
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[ ERAOOH 2 (K6) ", ZOMBET, 4K
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L, 7V 2i3kx >y M Ve ZNITHE
{ WAPEF—7%a—FKL, =7V 315 ¥

[SLPI

—H 1

/
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mm HE-4 2nd (human)
£ HE-4 2nd (rabbit)
L HE-4 2nd (dog)
SLPI 1st (b.trout)
mm h ovulatory protein-2 1st (b.trout)
we ovulatory protein-2 2nd (b.trout)

L SLPI 2nd (b.trout)

HATH

W CIRFHNTE R WHFEL LTHEH 2T

H

Higa I— N9 %, $XTO N7 v ¥ V]

BWT, =7V 2nEER:

2
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-
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;[Eff:d’*fti%;) 720'(11\790)/6, FT v Eot/fé'ff{
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WDNM1 (mouse)
WDNM1 (rat)
B e-NAP2 (horse) \
trappin-2 (human elafin) 4
trappin-2 (pig elafin) EN
trappin-1 (pig SPAI) N
caltrin like protein |l (guinea pig) +
SLPI 2nd (human)
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SLPI 2nd (mouse)
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uteroferrin-like protein (pig)
g~ SLPI 1st (pig)
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g ~KAL (chicken) trappin-2 (wart hog)
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Transglutaminase
A substrate domain
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B

7% SPAI
(trappin-1)

7'# trappin-3
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A R4 / > elafin
(trappin-2)
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(trappin-1)

~RwHhY — trappin
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Inhibitor domain

(WAP motif) ol
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E b elafin —D
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EbTEhEN1TESE SEH10FEED bS5 v EXHFOE
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EXORRTE - T57 4> (Trappin- 2) & ZDEFEE, B, TOMD +5 v EEEZFT 7

I —-DIEE

Ja ol fEA A LICE DL RICL
72 (®7)?, 2oV —v - ayn—Ta oLy
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FEREM T R R TH B

4 # &

WIS B2y M4 VR AET S —
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HEROMR e -2 > NVBEDEREICH (22 NVEEBRER T 3 biEmBM ORF)

A

Exon 2
Intron 1 Intron 2

AN

.

Ryhy—

B1) PRE-1 D&
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3) BICRIMELE L l 9 iﬁ& 3 Gene Conversion

E——— ]
Elafin SPAI

K7 bFZyELEEBEFOS L MO OREFEE, ZORMHE L, BEBICSVWT AT yELVEBEFIEDL S ICHTFEL
&L, BRTELPERT; by ELEETO, BEEFIOHELMYE, RUPRE-1DFEICESVWHHEELLZHDTH
%, PRE- 1 |3 Pig Repetitive Element DB T, BfEMER1EEZS! (Short Interspersed Repetitive Element, SINE) D—F& T & %,
SINE DEE P FELDIFHEE LTEFIN TS, H1AD T v EEIEFICIE PRE- 1 (SINE) 3L, PRE- 1 D&
AEANEAS 7O EROPIERICIRZ > /- EHEI NS, AEBIZIE, BT EI IV 2DEFOADPEILL, 12 b
O DEFIDPRTFEINDADZZXLD2DREINT WD, ARPISHOEIBTI VY 2IIEEIPERNICEZDZ ETDD
DT, R/EEL SN TOBELDDIIEHE TIIFEALICC W BId, BRIFA D POVICHI VY UIZHEARNALG I B,
B CHEERERZ ICL BT —> - a2 /N—T 3> (Gene Conversion) IZ&>TH > O OEFINBIRE NS -DICR 1T
A bEHPEELEVWEDICRZ S, BORIREM 2B RKT 54 1K1/ D@L S/,

bo EHIITUTT—E¥EE T v 7L TAEE
L5 5L V) EERLADLN TS, T OB
WY URIE NIy VIIEERTAZEICH K
WIZEBKLTB D, b0 BlE S b Bk
WITZER R TH 5o AWZETIE, R IEHO
W SR %2 e, PLT ORREZ 1572,

1) WIEHEOGUGHA R FThHoH X v M~
& ZOEG TR FIH L TRIFEDO RS ¥ %
7B OBAE R L2,

2) AV M Y EBIETTHMICEEL, £
D 2 Rz HEE L7z,

3) WML ALY M VERBEL, £A VL
A > O HlifE Z & 720

4) LAY M YEIEFOHK & #LE 5T
LAV TH LI L7z FAZZBA5 D 1
L7z b7 v ¥ U asE ik - AUhEmF o0 55
THELXIZRY, ZEHENAZLEZH-TRE
R\,
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AWRFENLLLT DT 4 OBRE IR BEINHEH & 2
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Effect of co-existence of yeast cells on production of extracellular polysaccharide, (Kefiran) by Lactobacillus
kefiranofaciens was investigated on the basis of the assumption of interaction between the yeast cells and
the lactic acid bacterium in kefir grains. In the single culture of L. kefiranofaciens, not only the addition of
yeast extract to the medium but also controlling the pH of the culture at 5.5 resulted in significant increase in
amount of Kefiran produced. Since the yeast cells are considered to produce carbon dioxide and ethanol in kefir
grains, the influences of aeration of gas containing carbon dioxide and addition of ethanol to the medium on
Kefiran production by L. kefiranofaciens alone were also studied. The optimal gas composition for producing
Kefiran was found to be N, : CO, = 9:1. By supplying ethanol at a concentration of 10 g/L, the amount of
Kefiran produced was enhanced. Partially purified Kefiran was prepared from culture supernatant by ethanol
precipitation, followed by anion-exchange chromatography. Gel filtration analysis indicated that the average

molecular weight of partially purified Kefiran was several millions Da.

1 #&

74 —=VRE, R1LISRT LI % 7745
VHMERTH SR ERAMBENRE Lactobacillus
kefiranofaciens & ~ 7 1 £ 2, B M HE W
Lactobacillus kefir 72 EOFLEER &, MR
B X OB OB 2 EOBROM
EMPSBR I TwdY, 2O THHir
TA45EREIEELTHLDE, FLEBREH L.
kefiranofaciens T % Z E PR S T1 52,
NS OIMN L BFFORMICIE, KEFHOR Y I
DR AH BB E L CAHEAEH R LA BIAR AR
EThLEEINTVS, Tabb, ILBEIZA
2N AN/ N &k = B A
PR L. BRI RBEURER D o Ty ) —
Wbk FEE AR LT ABROLEFIC#E L
TRBIEZ TWAEEZ LN TV,

SHir 7491k F7 48 FHF—2% 3

il

Production of Functional Polysaccharide
as a Cosmetic Material by a
Lactic Acid Bacterium for Food
Processing and Modification of the
Polysaccharide.

Masayuki Taniguti

Niigata University
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Tyrosinase inhibitors may control over production of the dermal melanin pigment since tyrosinase, which is
a bifunctional copper protein widely distributed in animals and plants, plays an important role in the process
of melanin biosynthesis. In our going investigation of bioactive substances from marine organisms, we have
isolated novel cyclic peptides, showing tyrosinase inhibitory activity, from a marine sponge Hymeniacidon sp.
and novel alkaloids possessing inhibitory activity of melanin synthesis from a marine sponge Amphimedon sp.
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Search for new marine natural
products inhibiting melanin
biosynthesis
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ated by Molecular Mechanics Calculation



FAB MS/MSIZ& VIR L. &7 3/ HIRIEDHE
SEARBCHE L, SRR O F F )V GC 4TI &
D P L7zo

EREDOBIRAR T F FiZowTFua ¥+ —EiHE
W EHR72L 24, Hymenamide E B L UK 7%
5 ONZ Keramamide F IZHEHAEATRD HN72 (K 1),
INSOFFER2 S, HEEBICIE, BRESOK
SR HTVRE L FRIET I RE DD
W EZ RIFLTWADOTIRAVREEZ S
b,

MHREEVERS Amphimedon sp. XOFBHTVATAL K
Tricinol A. Keramaphidin B. 3 & U Keramamine
C#%., BEMIA ~ K= 7V s a4 F Manzamine
AL & HICHEEL7-%%, Keramaphidin B i,
5 fERE EIMS X 0 #5725 XA 5 5 Bitk
L& L xS h7ze HMQC-HOHAHA %2 5
N2 HMBC %50 2 %RJE NMR 7— # 12#2oWT
Keramaphidin B O % s L7z A% AR
BEIZDWTIE, NOESY AT ML & X it ik fi
MCE DS AT L7z Keramaphidin B l&&fk
ELTRAEMARTH 212 2hb o3, X
HaricH S N RE s IRk ThH - 72

X ZZEERBEER R BERRNORR

Z & H 5, Keramaphidin B3+ > F+EEW
ThobI LR ENT FTIVHITAEHC
7= HPLC 5i#T R, (+) B LU (-) ko
WEHIEH20: 1 THD I Eboo7z Ircinol
AE, EERE EIMS X 0. BEAIO Ircinal A &
DOKRERFVB2MEN EDPHSENERD,
Ircinal A D7 VT FEGHT V3 —)VITHEITL S
niAbem e Shsz, 2o Z &idIrcinal A
D DIBAL IZ X 2 ®BICHEBW D AR MV T —%
M5 Ircinol A OFNSE—F L= L5 DR
&7z, Keramamine C ® NMR 7— % [ZBEHD
Manzamine C & JH\LCHBY. Effie EIMS £ 0.
Manzamine C & 9 % 4 Dalton K&\ Z L2572
72o NMR 7— % OHiRIZ & b Keramamine C i%
Manzamine C @ S - carboline ¥27* tetrahydro- S
-carboline BRI b - 7-METH 5 LIRE L
72 (Fig. 5).

LFROTYFIVHET VAT A FOMIZ,
RS Theonella sp. L DWHEEL /-~ 054 F
Theonezolide A”\ Spongidae FrDifi#5 & 0 53 L
72 AFF N 4 F¥ )~ Nakijiquinone A",
7 b ONIAHRY Aplidium multiplicatum X 1) HEfE

F1 EREROBRNTF FOFOSF—EHREESE
k&4 FAE% (mean £ S.D.,n =2~4)
MEE (ug/mL) 40 100 200
Hymenamide A 0.6543.71 9.80+6.72 1.37£4.30
Hymenamide B 5.35+10.95 11.43+6.78 9.381+4.30
Hymenamide C -1.07*529 1.963.61 9.081£5.80
Hymenamide D 2.90+1.27 11.11£3.28 12.7715.43
Hymenamide E 0.67+3.52 12.8612.51 18.1614.89
Hymenamide G -3.73x5.05 3.93+2.47 14.3113.06
Hymenamide H 1.2016.03 -4.83+0.13
Hymenamide J 0.31£7.69 13.3616.79 15.2019.39
Hymenamide K 5.8712.43 9.72+10.64 18.00+0.22
Axinastatin-t -1.45+0.38 7.36+5.89 11.951%2.69
Phakelistatin-1 1.1841.32 13.771£4.50 16.58£0.17
Keramamide B -5.68+1.21 1.33+564 8.34%+1.18
Keramamide F 2.06+0.86 14.8815.33 20.19%1.23
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Thecnezalide A

Keramaphidin B +
Hymenamide C +
Manzamine A

Ircinol A

+: positive, -:negative, T:toxic

L7222 L4 ¥ FEMALAY Shimofuridin A™
(Fig. 5) IZ2WT, B16 x 7/ —<Hilaod £
T = VEWMHEERZRR (£2). 2O .
Manzamine A 3 & O Iricinol A (2B 2 i MEA% A
BHHNT, TS OLEWTILED 5 Bkt %
ALTBY, TS OHMlEEISEHERBICESR
ThsbLHFENMSINS,

3 £ %

HECEAEYD s & HEE L 72 BRIRR 7 F FIZo W,
Fu v —CHEGHEE AR 3HoRT
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WHEMBEE BT 22 812X, X ERZF O
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Senescent cells are blocked in the G1 phase of the cell cycle. The proteins p21 and pl6 are inhibitors of cyclin-
dependent kinase and affect cell cycle progression and senescence. We have studied whether p21, p53 and
pl6 was associated with cultured keratinocytes senescence. Keratinocytes were isolated from normal human
skin obtained from individuals aged from 1 to 70 years, and cultured under serum free condition. The cultures
have been continued until the cell growth arrest. The expression of p2l, pl6 and p53 in the growing cells and
the senescent cells was analyzed by Western blot. The keratinocytes obtained from the individuals aged 1
and over 40 years tend to survive longer periods than the cells from the other ages. The p21 expression has
not been changed compared to the early passage while the cells were growing, but increased just before the
growth arrest. The pl6 expression on the 8th passage has been increased compared to the third passage in both
growing cells and senescent cells. These data suggest that increased p21 followed by p53 play an important role
in the growth arrest of senescent keratinocytes. Increased pl6 is a co-factor for the growth arrest.
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Senescence of cultured keratinocytes
and the expression of p21, p53 and
pl6

Koji Hashimoto, M.D.

Department of Dermatology
Ehime University School of Medicine

wcEIkd s,

HEN R 2 A L B e oM B 5l 2 40 2
HEEZLBNTWS P2l A% 1993 4FIZ, W Dh
DR L7287 NV — 70 B 8 h7z5-8), sdi
1 (senescent cell derived inhibitor 1) i% Noda % 5’
VAR O RIHIR T & LT, #5TF %
HEL 720 2D 37 H o5 T3 21kd T 164
WOT I 7857550 MMEHINGE 2 H 72925
XD BRI, sdilmRNA 23840
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S5 LA OWHISB 2 5 2 L S
TWwb, —J. Harper b8 1344 7 VRS
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BASFE S N, ERA p53 TIIRBIHES L
Wil R & HiBE L waf 1 (wild type pb3-activated
fragment) & &, FOEREEH ZRE L L
A, sdi l E[A—THholz HHIFS HIT wal
1 13 pb3 Ak 2 ol 72,

HINEAS G1 1A & S HIANBATT 2 BRI P
1ZFHEMTHAHRB Y VINIEHEDY) VAL



THHA p2lid) YEALZATH M4 D cdk &
cyclin OEARITHEET S 2 L2k ) 2ot
B L. S SRR L 7Y p53 12 & 0 #fi
ENMb, F72, pl6idedk Bk ciitd %
F oy ELT, Rnlhansz?, cdk &HEH
52 LI2EY cyclin & OEERIEZ BT
FE L. ZOiEEEZM . Ml EmGE - e
EICBS-LCwa ez bhTwh,
ZZTIOWFETIE, E¥EL N7 /%4 |+
xBEIMER TR 2 2 X DR L, Mifao#1t
& p2l, p53. pl6 DB L TV B0 L) D7z,

2 X B

2.1 RETIF/YA MEE

EBAFFM T, BADLF~T0FDANLY
BONZIEFEBHRT 75 /%4 b2 TiOZ
& MMER TR L, BiGlAMs k3 5 % T
Kt 72 MITBARACRECIE, Mfdi % — 80
CTThAF L7

EH SR % 250PU/mL Dispase-¥ Vv 2
BHA — 7 VEREIITIR L. 4T T—WhikE, 3
H. REZHEE»OHBEL 720 RE 2, 0.25%
M) Ty Oz L, 37C. b EERE L
72o BER%EZ, 79AF v 7 v —VLIIBL., 1T
CL7z0 BCLERIZHER - il E DITELE
128 LA 2> < 0, Mtz #z 720
sl L7tk e % MR <4 5 MCDB153
CUTO7 I B2 iU 7255 (i
isoleucine 7.5 X 10~ *M, histidine 2.4 X 10~ 4M,
methionine 9.0 X 10 ~5M. phenylalanine 9.0 X 10
“5M. tryptophan 4.5 X 10~°M, tyrosine 7.5 X
10-°M) THEH L, 100mm 79 AF v 7 ¥ % —
L(ag—Frra—torry—1) H%kh2~3
x 10 6fifig /10 mL medium O EA TR L 72
BHE A ATV, DR, Biscifii 2 ~3 H
BT o7z, MIEED 70 ~ 80% FEEE &
B3 1M RS E 21T o 720 MRT 2 &
EiE 0.25% M) 7T, 0.06% EDTA iRAHH
ZHw, 37C. S5 Z T WIiiET, MY 7
v -EDTA 375 & =i L7, #illeoll
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WL - 538 % 4T o 720 WBMEBEEIL 100mm & v — L
122% 0.5~ 1.0x 105#g /10mL medium. 7
B, 7 I BN MCDBI153 ¥i#zid A v 2 v
50ug/mL, €/ X%/ —)L73Ir0.1mM, FA
ARYNVLZEY ) —N7IY01lmMNA Fea—F
V'Y 0.5uM, AR T SR A 50 ~ 150 g &
H /mL # Mz 720 CaCl: D&KL 0.1mM (2
A,

2.2 Western blot ;%

WL 237 T0ug % 15% SDS-PAGE
2T BEf%. nitrocellulose 2 L7zo LT
D, ROYHE - PUEROARUIZIE 20mM tris-HCI
pH 7.4, 150mM NaCl. 0.05% Tween-20 = H
Wizo 5% 5 % BSA T 1R 70w 7 L7214,
YE¥ L. 10ug/mL O E 7 7 1+ Vi p2l 6B6;
Pharmingen Co. San Diego, CA). p53 (Pab1801;
Oncogene Science Co., Cambridge, MA). p16
(G175-405; Pharmingen Co.) H1 T2 KA >~ ¥+
2 ~X— b L7z PEi#,. 1 600 fluorescein i
WPt~ 2 1gG (Amersham, Buckinghamshire,
England) H12C, 1HFMA Y F 2=+ L7z ¥
Bk, 5121 2500 AP BB fluorescein HifA
(Amersham) HC 1A > F 2 X— P L7z, ¥
%1%, AttoPhos (Amersham) &%y 20 %3-GS &
4, #%IE Fluorolmager (Molecular Dynamics,
Sunnyvale, CA) IZTHIE L, FREFNDINY FD
SREEAHIE L. & bE A7z, 3LHOMIlTO
FHELE L2 ED3RADEER L2

3 # &

3.1 fHkaEsE

M1k 7HEOrF /744 PO 10 HHZT
OFfERZ /R L7zo 50 H BE, fk%c 101t
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3.2 p21, p53. p16 DH3H

p2l ®FI % western blot FIZTH~R7 3
REESRHEDr 5F /794 27z (M4),
#16, #34. #391X 8fLLLRE D HiFH & felF T 5
M, #18, # 1. # 713 8L H A AL
U7so BERHAHEF TV 2 MIHCHE p 21 OZALIZH
LNRwS, BGEEIEERT oM TR, Eheh,
3.5, 2.0, 1.9 8L Twiz,

WIZp2l #FET 5 L ENTW5S pb3 DFEH %
Western blot {2 CH7z, HifEfs1k LMl %
51317, 8RHOMIKETIE p53idiNLTH
D\ p21 OFBIIME AT LT 7z, B85 oM
JaClx po3 DREBUT—E L ah o7z GERITRS
R\,

Wiz, p2l E[AKEIZ edk inhibitor T 5 plé D
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facd. 8MHTIZFAKC pl6 iFHinL 7=

4 F =
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THEY, p2l DI EFATL Tz, p2l id pb3
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The transport phenomena of weak electrolytes through a charged membrane as a model of skin has been studied
in order to understand the basical behavior of cosmetics in the skin. The membrane potential across positively
charged and negatively charged membranes was measured for acetic acid and glycine methyl ester hydrochloride
aqueous solutions as model materials of cosmetics. The anion-to-cation mobility ratios in the membrane were
determined. In the case of acetic acid solutions in a positively charged membrane, the ratios were about 0.0001-
0001 times larger than those in water. On the other hand, they were about 10000 times larger than in water if a
negatively charged membrane was employed. It is suggested that the transport phenomena of weak electrolyte ions
in a charged membrane can be explained by the above-described transport theory.

The dissociation constant of acetic acid as a weak electrolyte in an ion-exchange membrane was estimated using
the Donnan equilibrium theory. The total concentration, C, , which represents the sum of the dissociated proton
concentration and carboxyl concentration of undissociated electrolyte in the membrane, was determined by neutral
titration in order to use it for the calculation. The apparent dissociation constants of acetic acid K, in the negatively
charged membrane were on the order of 10* and were larger than that in water (=1.73x107). K( increased with
an increase in the concentration in external solution and decreased with the fixed charge density increase. The
larger dissociation constant in the membrane compared with that in water suggests the existence of an interaction
between the solute and the membrane other than that with the electric field.

The glycine and leucine permeability coefficients, P, through a negatively membrane were measured as a
function of HCI concetration, Cye, from 0 to 10'mol/1 for three different interfacial conditions. Amino acid transport
phenomena remarkably depended on the interfacial condition between the membrane and the external solution. The
lowest P was obtained at C;;=0 for both sides of the membrane, and generally P increases with an increase in Cyg.
In case of the glycine, the lowest P had been obtained if Cy on the glycine source side was 10'mol/1 and that on the
opposite side was 0. The highest P was obtained if Cy; on the amino acid source side was 0 and that on the opposite
side was 10"mol/l. The P values of glycine had been explained by the transport mechanism based on the interfacial
chemical reaction (protonation, deprotonation or ion-exchange) and the ionic tranport across a charged membrane.
They, however, are remakably affected by the physicochemical properties of the membrane such as hydrophobicity,
molecular size, etc..
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Fundamental study on penetration
of cosmetics and water through
lipid-skin model for safty

Akihiko Tanioka

Department of Organic and Polymeric
Materials, Faculty of Engineering,
Tokyo Institute of Technology
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Table 1 Physicochemical properties of charged membrane
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Fig. 1 Apparatus for membrane potential measurements.




IEEEREETFINVEFALERRVKDRE ERLMICET 5 BRI

+ KCl . O° KOH + KCl KEHEHICBWT b [k
DWEZAT > 720 F9BEMEIT L B IEEMOBEIZ
IFERE AR IRE Z B U7 WEME O IRBEIRGE 225 2.
572912 HCl 7213 KOH # oW Nz 722
DFOIEEIX 0.00lmol/L TH o 720 §9EMED
WEREERET L2012, ARBETHL Y ¥
Y AF VI AT VEEERIEKIERICOW T H EE %
W Lzz 67719,

2.2.2 EBEE

Fig. 2ICHEEBEZ R T, GO LI
0.87mol/L DOFEFEAKEW. MO IS * 38
HokEFEAL, 1058 512 2H, ZWtro
WEEEZME LTz 2 O REE 2 N/ L
7o BE M S FE M LV IR ICIRE L s X5
2y AR VIREOZELED S, BB A 4
YOWEIKD S, Ol SE R E R
WL,

7 I BoBHERIIZZ)V Y, L-uf Yy
YEMH LUz, EAREEO N7 AR 2= )V
ZHOEEOKBRICENENEBEZREE L
TpH%ZE=% - L7, EM+ENIZ0.06M7 3
D RBAKBWRE AT LV ZIEA A+ V38K E A
N, WO BV S —ERF I —ERZ L
IhaiilEilele Lz, 72 pH Of#I213 HCI
VRO 3FH OB R &M% %E L7,

N2

25°C

0. 8 Tnol/l
CHsCOOMN

Fig. 2 Apparatus for permeability coefficient measurements
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Fig. 3 Membrane potential A¢as a function of logarithmic
KCI concentration C'. [] for positively charged mem-
brane, and M for negatively charged membrane.
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Figs. 4 & 5 \ZIEMF R AR ERICBT 5.
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Fig. 4 Membrane potential A¢as a function of logarithmic
acetic acid concentration C' in the system of positively
charged membrane. [] shows acetic acid, and Il shows
acetic acid mixed with HCI. HCI concentration in both
sides of the membrane 10°mol/L. O shows acetic acid
mixed with KOH. KOH concentration in both sides of the
membrane is 10°® mol/L. Acetic acid concentration C' is
varied from 10 to 2 mol/L, and C" is kept constant at
102 mol/L. Lines are calculated results.
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Fig. 5 Membrane potential A¢as a function of logarithmic
acetic acid concentration C' in the system of negatively
charged membrane. [] for acetic acid, M acetic acid
mixed with HCI. HCI concentration in both sides of the
membrane is 10°® mol/L. O shows acetic acid mixed with
KOH. KOH concentration in both sides of the membrane
is 10 mol/L. Acetic acid concentration C' is varied from
10 to 2 mol/L, and C" is kept constant at 102 mol/L.
Lines are calculated results.
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Table 2 Mobility Ratio of H' to CH,COO" “CHC00 |
Membrane | In Positively Charged |In Negatively Charged
Solution Membrane Membrane
CH,COOH 5.5x10° 14 x 10
CH;COOH + HCI 3.0x10% 1.0x10°
CH;COOH + KOH 22 x 10° 1.3 x 10°

In Water :  2CILCO0 = ) 12
(0:
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Fig. 6 Membrane potential A¢ as a function of logarithmic
glycine methyl ester hydrochloride concentration C' in the
system of positively charged membrane. [ ] for glycine
methyl ester hydrochloride, and O for glycine methyl ester
hydrochloride mixed with HCI. HCI concentration in both
sides of the membrane is 10 mol/L. l for glycine meth-
yl ester hydrochloride mixed with KOH. KOH concentra-
tion in both sides of the membrane is 10 mol/L. Glycine
methyl ester hydrochloride concentration C' is varied from
10 to 2 mol/L, and C" is kept constant. Lines are cal-
culated results.
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Fig. 7 Membrane potential A¢as a function of logarithmic
glycine methyl ester hydrochloride concentration C' in
the system of negatively charged membrane. [ ] shows
glycine methyl ester hydrochloride, and O shows glycine
methyl ester hydrochloride mixed with HCI. HCI concen-
tration in both sides of the membrane are 10 mol/L.
H shows glycine methyl ester hydrochloride mixed with
KOH. KOH concentration in both sides of the membrane
is 10° mol/L. Glycine methyl ester hydrochloride con-
centration C' is varied from 10 to 2 mol/L, and C" is
kept constant. Lines are calculated results.

Table 3 Mobility Ratio of Hs NCH2COOHsto CI

W cr-
W H; NCH2COO0Hs

Membrane? In Positively Charged

In Negatively Charged

Solution Membrane Membrane
Glycine methyl ester 0.99 1.6
hydrochloride
Glycine methyl ester 0.98 1.3
hydrochloride + HCI
Glycine methyl ester 1.03 1.5
hydrochloride + KOH

In Water 1. €L =17, @a _jy

W NCHY [ )

Table 4 Permeability Coefficients of Acetic Acid
(PcH.coon) at 0.87mol/L

In Positively
Charged Membrane

In Negatively
Charged Membrane

Peu;coorf™)

0.51 x 10°

1.69 x 10°
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Table 5 lon Mobility w, and w. (mol cm? J* S7) De-
termined by Permeability Equation due to the Permeabil-
ity Coefficient Measurements

U)(H+) o(CH,CO0)
In Negatively Charged 6.76 x 107 9.44 x 10™°
Membrane
In Positively Charged 8.77 x 10° 4.82 x 10°
Membrane

In Water 3.76 x 10° 4.39 x 10”°
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Fig.9 Concentrations of H*, CH;COO", K" and CH;COOH
in negatively charged membrane are plotted as a function
of the total concentration in the external solution (C,) for
K 101 -temary ionic system, where [ ] corresponds to H*
.l CH;CO00 ,O CH®COOHand X K.
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Fig.8 The total concentrations of dissociated and undisso-
ciated acetic acid (C,= C, +C,) in the charged exchange
membrane determined by titration are plotted as a func-
tion of the total concentration in the external solution (Cy),
where [ corresponds to K101 in termary ionic system,
W A201 in temary ionic system, O K101 in binary ionic
system and X A201 in binary ionic system.
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Fig.10 Concentrations of H*, CH;C0OO", CI" and
CH;COOH in positively charged membrane are plotted
as a function of the total concentration in the external so-
lution (Co) for A201 -ternary ionic system, where [ cor-
responds to H+ , Il CH;COO , O CH;COOH and
O Cr
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Fig.11 Concentrations of H+, CH3COO- and CH3COOH
in negatively charged membrane are plotted as a function
of the total concentration in the external solution (Cg)
for K101 -binary ionic system. [] corresponds to H™ , ll
CH;COO and O CH3COOH.
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Fig.12 Concentrations of H", CH;COO and CH;COOH
in positively charged membrane are plotted as a function
of the total concentration in the external solution (Cg)
for A201 -binary ionic system. [ corresponds to H+ , ll
CH;COO and O CH;COOH.
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Fig. 13 Apparent dissociation constants in charged mem-
brane are plotted as a function of the total concentration
in the external solution (C,) , where [ corresponds to
K101 in the temary ionic system, M A201 in temary
jonic system, O K101 in binary ionic system and X
A201 in binary ionic system.
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Fig.14 Concentrations of H, CH;COO and CH;COOH in
negatively charged membrane equilibrated with 0.1 mol/L
acetic acid solution are plotted as a function of the fixed
charge density (Cy), where [] corresponds to H* , Il
CH;CO0O and O CH;COOH.
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Fig.15 The dissociation constants in charged membrane
equilibrated with 0.1 mol/L acetic acid solution are plot-
ted as a function of the fixed charge density(Cy).
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Table 6 Apparent dissociation constant K in nega-
tively charged membrane equilibrated with 0.1mol/L
CH;COOH

Positively
charged

Negatively charged membrane
membrane

TK11 | TK12 | TK13 | TK15 | K101 | TA13 | A201

K 6.0x10" | 3.3x10" | 2.2x10* | 1.5x10" | 2.4x10” | 5.6x10° | 9.1x10°
(mol/T)
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The purpose of the present study is to investigate whether or not simple chemicals are able to introduce
atopic dermatitis like symptoms in mice. An another purpose of the present study is to investigate the
pharmacological and immunological prevention of such symptoms. For the first purpose, we tried to make a good
model for atopic dermatitis in mice by using dinitrophenylbenzene (DNFB) on the ear skin. Consequently, we have
established two different kinds of models for atopic dermatitis in mice.

In the first model, mice were passively sensitized by an intravenous injection of monoclonal anti-dinitrophenol
(DNP) IgE, and their ears challenged epicutaneously with dinitrofluorobenzene (DNFB) 24 h later. The cutaneous
reaction estimated by ear thickness reached a peak 1 and 24 h after the antigen challenge. Histopathological
studies indicate that eczemous skin lesion (24 h) in mice is similar to that in human atopic dermatitis. Prednisolone
at doses of 3 to 10 mg/kg clearly inhibited the IgE-mediated cutaneous reaction.

In the second model, DNFB was painted on the mice ear five times. The thickness due to dermatitis reached
a maximum 24 hr after the second, third and fourth paintings. The strong expressions of INF-y and IL-2 but not
14 and IL-5 mRNAS in reverse transcription-polymerase chain reaction (RT-PCR) in the skin lesions indicated the
participation of Thl cells in the ear delayed type hypersensitivity reaction. Simultaneously, hapten specific IgE (SIgE)
was detected in serum from the immunized mice. These results indicate that five topical applications of DNFB
to the mouse ear produces eczematous dermatitis in the ear and hapten sIgE in the serum. This model shows
typical atopic dermatitis symptoms in the skin and IgE production. Regarding second project, the effect of anti-IL4
monoclonal antibody on this hapten-nduced contact dermatitis and IgE antibody production are studying now.
The results will be reported in near feature.
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Increase in ear thickness (X10-2mm)
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] Fig.1 IgE-mediated cutaneous reaction in ddY, ICR,
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DNP IgE antibody 24hr before skin testing with 0.15%
DNFB. Each value represents the mean =SEM of
5-26mice. *p<0.05, **p<0.01, ***p<0.001.
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Fig.2 Effects of anti-IL-15, anti-TNF-« and anti-IL-5 on IgE-mediated cutaneous reaction in BALB/c mice. Anti-
IL-1 8 and anti-IL-5 were given intradermally and anti-TNF-« was intrevenously 10min before antigen chal-
lenge.Each value represents the mean &= SEM of 5-8 mice. *p<0.05, **p<0.01, ***p<0.001
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Fig.3 Effect of prednisolone on IgE-
mediated cutaneous reaction in BALB/c
mice. prednisolone was administered intra-
peritoncally 2hr before antigen challenge.
Each value represents the mean =SEM of
8mice.
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Fig.4 Effect of prednisolone on the IgE antibody me-
diated allergic cutaneous in mice.[A] Normal, [B]
control, [C] prednisolone
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Table 3 Effect of repeated of DNFB on the serum immunogloblin levels

Antibody titer

sIgEEU/ml)  tIgE(EU/ml) tIgG(g/ml) tIgM(ug/ml)
0 week (n=7) 0 365+ 76 117425 563178
Sth painting of Vehicle 0 173+ 43 145661 745470
g::}:a}ntlng of DNFB 163425 4909+433 1235448 571142
=

Mice ears were painted with the vehicle or 0.15% of DNFB once a week for 5 weeks.
The titer of hapten specific IgE(sIgE), total IgE(tIgE), total IgG(tIgG) and total IgM(tIgM) in
mouse serum was measured at 0 week and 4hr after the fifth painting of the vehicle or DNFB on
the ear. sIgE and tIgE readings are given in ELISA units(EU)/ml compared with laboratory
generated DNP=IgE and tIgE standards. tIgG and tIgM readings given in jig per ml compared

with respective commercial standards. The values represent the arithmetic mean tSEM of
indicated number of mice.

Ear Lymph node Lymph node

B -Actin

1.4
245bp —»
DNFB - + - + St
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30  35cycles 30  35cycles 30 35 cycles
IL-2
451bp
DNFB - + - + DNFB - + - +
30 35 cycles 30 35 cycles

Fig.6 Expression of cytokine mRNA in the ears and cervical lymph nodes of mice treated with DNFB. Ears of mice
received a topical application of 0.15% DNFB in acetone and olive oil or vehicle once a week for 5 times. The ex-
pression of IFN-y, IL-2, IL-4, IL-5 and -actin mMRNAs were examined using RT-PCR.
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Characteristics of the model

Repeated antigen application-induced ear swelling and IgE production
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Phosholipids hydroperoxide glutathione peroxidase (PHGPx) is the unique antioxidant which is able to
reduce the phospholipid hydroperoxides produced in biomembrane. PHGPx is preferentially localized in
mitochondria as compared with another type of glutathione peroxidase such as classical GPx (cGPx). The
cDNA for PHGPx included two site for initiation of translation. One deduced product was 20 kDa PHGPx
(non-mitochondrial type) and another was 23 kDa PHGPx (mitochondria type) which possessed a signal
peptide for the targetting to mitochondria. Cells that overexpressed the 23 kDa PHGPx were more resistance
than control cells to the oxidative damage of mitochondria caused by the treatment with KCN, while the
protective effect for the mitochondria damage were not observed in the 20 kDa PHGPx-overexpressed cells.
The 23 kDa PHGPx could prevent cell death due to the damage of mitochondria with oxidative stress and
would be a key antioxidant enzyme to protect a damage of the skin which is exposed to oxidative damage.
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Fig. 1 Subcellular localizations of PHGPx and
cGPx in the ECV304 cells.

ECV304 cells were metabolically labeled with "°Se
(0.14 mCi/mL) for 4 days. The "*Se-labeled cells were
fractionated by differential centrifugation into nuclear
fraction, mitochondrial fraction, microsomal fraction and
cytosolic fraction. Distribution of PHGPx and cGPx
was determined by immunoprecipitation analysis with
anti-PHGPx and anti-cGPx. Relative radioactivities
of PHGPx and cGPx were calculated from scanning
densitometry by a Bio-Imaging Analyzer.



BRIEX DL RS & W EMIRICER T ZERIEE ) > IEE OIS D AZER

ML TIE. cGPx O#IEBLE D 86% A5 o & 1
SUAAE L Tz, PHGPx 34312 13%. 3
MY R THC34%,. I 70— A
18%. HINLE M 512 33% DEETHIELTHY.,
WINOF VTR TIZBVWTHHEHPAR LN
/AN N I S Bl 5% 11 O 2T T N R
fiLTWize 7 v MIEREERRMILTH 5 RBL-
2H3 MiNEIZ BT H ECV 304 Ml & [FARIC cGPx
EFEICHIE I CAHEAELTH D, PHGPx 33 b
YR TGS AL TV,

I VR TS B X ORI W B
% PHGPx & cGPx DfEfERILIZOWTH S &
HIFL 0 5 Cld cGPx #1% PHGPx O# 3.5 5T
HHOIZFLT, I Iy N 7H5TIiE cGPx
X PHGPx O 1/3THY, I ba vy FYTIIH
WC PHGPx OFFFERATE N S E A S 002 7% -
720 SO EIFHMIEICHFETAELRGP xDT
A VFAL L1FcGPx THY, I IV FY 7T
PHGPx THhAHZ L ZRLTWh,

3.2 AFEDRKD2FED PHGPx DFIH

J v M cDNA 4759 —X1) PHGPx ®
cDNA # 7 u—= 7 %47 - 7248, PHGPx IZ
ERIERBIIG 28 2 D fEAE L T\ 7z (Fig. 2) %
ENENORIBEI N %2F5 % cDNA 2§l L
L Cin vitro DEAEHGREZHWT, VarE
F ¥ b PHGPx D&MW ZATo 720 1B N

VEFTAHCDNANGIZIT 73/ Bhrokb
5 Fw#% 23kDa @ PHGPx (L-form) 25, 2
FIGI KB 170 7 I VB 6% 550 T
#1 20kDa @ PHGPx (S-form) 25#IER& 7z 4),
BlBa Ny EE2MBa FroOlo) —%
—BEHNDSF N H T NOWE Y 7 F NV E ko5 T
WBEHEDSAET 52 L0, PHGPx DI D
)= —=HKHARI vay ) 7Ok y 7
WTHBPEPIZOWTIRE L7z

3.3 PHGPx® 3 baX RN T7ADEXRERE
BHEA F 4 = TR Sz av s>
FPHGPx %23 b Y FUY T & EHITHILSHE,
I b3y MY 7 AN Sz PHGPx &= % SDS-
PAGE TH#~7z (Fig. 3)o K& 30 5 &i2B W T
b, ) — ¥ 5% F/z v 20kDa @ Sform @
PHGPx idfmk s g, I va ¥ MY 7RIS
% PHGPx i3I S e hr o fze —H, ) —F—
Bl % o 23kDa @ L-form & s L7z23 + 2
¥ K 7 AT S 1z PHGPx 23 S 7z,
I MY FY TRCE RSN L-form D5T
w13 20kDa ICZL LTV B Z LN E o7,
I My MY 7TWICHEE S 7z 20kDa PHGPx 1%
) — & — A5 & IR 5 R 7 u—F I vBidk (it
P- 1§uk) CikbEsnznwz s, I hav
) 7 PICER% S 7z 23kDa L-form D) — ¥ —
BANE7at s v 72Xk ) Yk S . 20kDa @

Emd 4r-i1  Egll el
Rai PHGFa cOMA: = — Sec I | 4
A3 - T == oK
| B | ¥
ATE ATE TEA TaG
M ilnchondrial taze : BT :skDa PHGPe
Cyiasol byps 4 2Ia0z PHGPx

kool =yl pecie

Fig. 2 The structure of cDNA for rat PHGPx.
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Fig. 3 Import of mitochondria type PHGPx into mitochondria
The cytosol type and the mitochondria type of [*°S] PHGPX, synthesized in the
in vitro translation system (A), was incubated with rat liver mitochondria at 25°C
for 30 min (B). After import, the mitochondria were treated with proteinase K for
30 min at 0 'C (C). After the incubation, the mitochondria were further incubated
with proteinase K, reisolated and analyzed by 12.5% SDS-PAGE, with subse-
quent autoradiography and quantitative analysis with the Bio-imaging analyzer.

PHGPx IZZfLL7-d DL E 2 bNie THHD
FERELD, V=¥ —HE¥HEA$ % 23kDa L -form
DOPHGPxA° ha ¥y FY TN ShEZ &
DD E 2o T2,

L-form ®") — ¥ —EFHASMBATI ba s F
)T ANOERALY TF N (§ = F 4 v Ty TF
V) & LTHRET 2 D0 2oV THIIE L~V THY
PIZT B0, V7 FINRTF F-GFP Ofs %
X B R MBI RBISE 5 2 LI XD ME
L7z V=¥ —BN%2EC3R2TI/Bea—F
T % 7 7 X HENTE TH S GFP O N K
A G 27 L-GFP, % 2Bina K v Do
4273 W% 2— F¥ 585 % FAARCREA S &
72 S-GFP @ 2 D38l ¥ —% RBL-2H3
MBI AL, BB L2 GFPRlG Y v /32 D
MR 705 % SRS T ZORER. S
-GFP % 53 & & 7MiM A #EA R &
M. S-GFPZFICHIBEIZ A L Tnb 2 &8
IRENT. L-GFP X S-GFP OMiaN A & 1%
AR Y, HAEOHAMEI MY Y TR
s em#ETHHu—4 3 123 (Rh123) Dt
Wy — Y ERL—H LT 2OZEIF) —F—
Bi5 % Bitey & 72 GFP # » /327 % (L-GFP) i

IPIV R TAERICEH RS NS Z & AR
LTwb, DEhoZ ers, H1RGBI 2D
BERE 5 23kDa PHGPx ¥ b > RV 7 (i
HKENLI ary ) 7RI PHGPx TH Y. 42
Bt ¥ o HBR ST 5 20kDaPHGPx 28
I by N TSNS A AR PHGPx
THbHI EVHNIIR ST,

3.4 IPACKNUT7ORRNEBEHESIC

%9 % PHGPx D% E|

PHGPx ® I b ¥ K 7B 55 E % A
29 572012, I ha v FY 7RI PHGPx %5
FEBLL 7= M15 Mllla, M E A PHGPx % w388l
L7-L 9l ZfE L. I ba ¥y FY 7ot
PIREE ISR T 2 0% 2 7z (Fig. 4). 1=
ERBEERIV OMERTHSL T bAh ) 7 A
(KCN) CTHMMZ LB L, AfERE MRz, 3
v hu—uHlilakko S 1. MIFEE PHGPx H%
BBk L 9 Ml TIZ KCN ALFfE, 2 KR
VERVHEIRERE EATEL S 0, ALERES 4 R T D AEAF
LB THo7zo LHAL. I b Y TH
PHGPx % &53L L 7= Mllfatk Tdh 2 M15 Miffa T
R R OALFRIZ BT b 69% DA Z R L,



BRIEX DL RS & W EMIRICER T ZERIEE ) > IEE OIS D AZER

@D
o

Cell viability (%)
5

N
<

Time (hr.)

Fig. 4 Effects of KCN on the cell viability of the
PHGPx overexpressed cells.

Mitochondrial type PHGPx overexpressed
cells (closed squares, M15), cytosolic type
PHGPx overexpressed cells (closed triangles,
L9) and control cells transfected with the empty
vector (closed circles, S1) were plated in 0.5x10°
cells/well in 5%FCS/DMEM. After 24h, these
clones were exposed for the indicated time with
25mM KCN. After the treatment of KCN, cell
viabiliy was examined with the release of lactate
dehydrogenase (LDH). Viability is expressed as
a percentage, relative to the total LDH in the
cells that were lysed with 0.2%Tween20. Data
are expressed as the means of triplicate results.
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After application of haptens to the skin, Langerhans cells (LCs), ie., immature dendritic cells (DCs) in the skin,
move to secondary lymphoid organs to sensitize naive T cells. During this process, LCs become mature DCs with
augmented expression of various co-stimulatory molecules and class II MHC antigens. In this scenario, however,
critical questions remain as to what kind of chemicals can induce this maturation process through what kind of
mechanisms. To clarify these questions, we used monocyte-derived CDla" DCs instead of LCs since LC maturated
in in vitro culture, spontaneously. After we confirmed that monocyte-derived DCs showed at least phenotypic
characteristics and a response to TNFa similar to LCs, we added various chemicals, ie. dinitrochlorobenzen (DNCB),
trinitrochlorobenzen (TNCB), NiCl,, ZnCl,, sodium lauryl sulfate (SLS), or benzalkonium chloride (BC), to a culture
of purified monocyte-derived CDla+ DCs. Among them, only NiCl, and DNCB significantly increased the surface
expression of CD54, CD86, HLA-DR antigen, and IL-1b production, while SLS, BC, or ZnCl, could not augment
them, except for weak augmentation of CD86 expression by SLS. Among these three molecules, the increase in
the expression of CD86 induced by NiCl, or DNCB was most remarkable, being observed in DCs from almost all
the subjects we examined. TNCB could also induce responses similar to those with DNCB, but the number of the
subjects whose DCs responded to it was far less than that of the subjects whose DCs responded to NiCl, or DNCB.
In spite of the augmented CD86 expression on DCs treated with DNCB or NiCl,, they induced different responses
of DCs in their expression of CD54 and HLA-DR and the production of IL-6 and TNFa. In addition, the up-regulation
of CD86 expression on DCs treated with DNCB was significantly suppressed by either anti-IL-1b or anti-TNFa
antibody, while that by NiCl, was relatively insensitive to these antibody treatments. Finally, the protein kinase C
inhibitor, H7, but not staurosporin, could suppress the augmentation of CD86 expression on DCs induced either by
NiCl, or by DNCB. These data suggest that DCs respond to some haptens by changing their expression of several
co-stimulatory molecules and their production of cytokines with a resultant change in potency of antigen presenting
function. They also suggest that these chemicals stimulate DCs by different mechanisms. By these responses, DCs
may modulate the final immune response to chemicals.
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Dendritic cells differently respond
to haptens and irritants by their
production of cytokines and expression
of costimulatory molecules.
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University School of Medicine
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Living human skin equivalents, in which human keratinocytes are cultured on collagen matrix containing human
dermal fibroblasts, have been successfully transplanted and maintained for a long time on deep connective tissue of
immunodeficient mice. Here, we cultured human dermal papilla cells in the type I collagen gels and overlayed by
primary culture of human epidermal cells concomitant with a few melanocytes as a composite graft.

We exaimined effects of human dermal papilla cells derived from human hair follicle on the induction of hair follicle
after xenotransplantation of the composite grafts into immunodeficient mice. At three weeks after transplantation,
the epidermal cells generated human epidermis-like tissue. Histological examinations revealed that no epidermal
elongation or newly formed follicular-like structure were observed. Interestingly, a significant number of DOPA
positive melanocytes, which were initially concomitant in a primary epidermal cell culture, was found not only
in the epidermal basal layer but also in the entire mid-dermis, while the transplantation of a composite grafts in
immunodeficient mice by using human fibroblasts instead of dermal papilla cells showed the presence of a small
number of melanocytes in the basal layer only.

These results indicates that human dermal papilla cells fascillitate the maintenance or migration of the melanocytes
in the xenotransplantation of composite grafts, a living human skin equivalents.

The present system by using the xenotransplantation of composite grafts in imunodeficient mice also seems to be

the good models for studying the cell-cell ( epithelial-mesenchymal) interaction.
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The effects of human dermal papilla cells
on the induction of hair follicle after
xenotransplantation of the composite
graft into immunodeficient mice.

Yasuo Kubota

St. Marianna University, School of
Medicine.Department of Dermatology
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Purposes: We investigated how to control skin sclerosis and softness. Systemic scleroderma is a model for sclerotic
or aging skin. We indicated that TGF-f, PDGF-AA and PDGF a receptor interaction might play an important
role in skin sclerosis. Recently, it has been clear that many of the proteoglycans behave as modulators of growth
factors binding in scleroderma and normal fibroblasts. We examine the role of proteoglycans for binding to growth
factors on scleroderma fibroblasts in this paper. The hyaluronate receptor (CD44) molecule is a multifunctional
cell surface protein involved in T cell activation, monocyte cytokine release, fibroblast locomotion, and lymphocyte
binding to high endothelial venules. There is protein kinase C -like kinase domain in intracellular portion of CD44,
and intra-molecular serine/threonine residue may be phospholylated to mediate signal transduction. Materials and
methods: Effects of heparitinase digestion on TGF-f and bFGF binding to their receptors were studied in vitro
using ligand binding assay, “H-thymidine uptake and affinity lavel in scleroderma and control fibroblasts. To study
the roles of CD44 molecules play in systemic sclerosis (SSc) , we measured expression and phospholylation of CD44
in lymphocytes and fibroblasts from SSc patients and healthy controls, using immunoprecipitation method with **P
and anti-CD44 antibody. Results: TGF- 4 binds to 200-300kD betaglycan (type III receptor of TGF-f, type I and
II receptor in scleroderma fibroblasts more than in control fibroblasts. After heparitinase digestion betaglycan is
degraded to 110kD core protein of betaglycan and TGF-f does not bind to type I nor II receptor. bFGF binds to
130kD receptor in scleroderma fibroblasts more than in control fibroblasts. After digestion bFGF bind to no receptor.
CD44 was expressed and phospholylated on many lymphocytes and fibroblasts. Furthermore, lymphocytes from
SSc patients contained more CD44 or more phospholylated than cells from healthy control. Immunohistochemically,
CD44 was expressed on the cells. Conclusions: Obtained data suggest that heparan sulfate proteoglycans are growth
factor receptors and affect storage, release and protection against degradation of growth factors. It was suggested
that multifunctionality of TGF-f express through heparan sulfate proteoglycans. In the pathogenesis of SSc, CD44
may play an important role in control of cell locomotion, cell adhesion, cell proliferation, and synthesis of extracellular
matrix component.

i

1 #&

BHOFSNE - ST EICEREEHE. 3
b BIEHHE - BOTEHE - 2 22 WEORNB
FORMREZ B LTS EE26RE 2,
R IR B JE AL & ok 3 i RE R kAL 2 7R g = —
T — A =50 AEGERE: E OB B TRIE &%
RBRELBD SN, NS DORREIIH L OB
SEIAF- R HEE o OERIC & o THIE S T
5378 2 THRAE, PIFEMIREOE R &
WNDR G % o IR L T35 2 & ¢, B
WA TOREBLITENLLOLET ¥ —

Molecular biological study on the
control of skin sclerosis by growth
factors and adhesion molecule
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9 An Induced-Fit Model for Heparin-Dependent High Affinity Receptor Binding of bFGF

(Yayon A et all:Cell 64:841,1991 &£ V)

bFGF can bind to its hight affinity receptor only when bound to either cell surface HSPGs
or to free, soluble heparin or heparin-like mokecules. Both free and cell surface immobilized
heparin-like molecles can interchangeably confer a stable, receptor-compatible conforma-
tional change upon bFGF. Hep, heparin; R, recepter.
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Large numbers of the Cosmetic Trays were found in Sirkap,Taxila, in the Greek/ Shaka/ Parthian/
Kushan city of the Crossroad of ancient Gandhara, now the boaderland of north-west borderlands
between Pakistan and Afganistan, famous as crossroad of the Silk Road. They were excavated from
various levels ranging from the second century B.C. to the first century A.D. The compositions of the
figure scene on trays generally depict Hellenistic myths, drinking scenes, amorous couples, sea monsters
or animals, and they may be used in home use, ritual practices or ceremonies.

The micaceous schist at Gandhara have no doubt products for import outside. This study refer to

the trays under the influences from the hellenising and the nomad's similar products .
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The purpose of the present study was to examine the effect of directions of cosmetics on people's
understanding of risk. In communicating risks to people, even if they are provided with accurate probabilistic
information, there may be great difficulties dealing with the uncertainty associated with evaluating probabilities.
The first experiment was conducted to examine the effect of graphical representation on understanding
probabilities. As the result the experiment, though, the graphical representation of probabilistic information did
not improve subjects’ understanding of risk. Then the survey was conducted to examine the attitudes towards
cosmetics and warnings of cosmetics among women. The result revealed that instructions and warnings of
cosmetics did not attract attention among the subjects. No relationship was found between the subjects' attitudes
towards technology or cosmetics and attention towards warnings. The implications of the results were discussed.
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