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The morphology and texture of hematite particles producing from a forced hydrolysis reaction of FeCls-HCI solution
were controlled by dimethylformamide (DMF) and dioxane (DX). The morphology of synthetic hematite particles
was concentration dependent; they changed from large sphere with diameter of ca. 600 nm to diamond-like shape
with increasing DMF concentration in the aging solution accompanying a reduction of their size to 80 nm without
incorporation of DMF in the particles. This fact was explained by an acceleration of phase transformation from f
-FeOOH to hematite with an elevation of the solution pH owing to dimethylamine produced from a hydrolysis of DMF
at an elevated temperature. TEM and XRD suggested that the diamond-like hematite particles formed above 6 ~ 10
vol% DMF possess a single crystal nature. TG and FTIR indicated that the hematite particles produced with DMF
contained small amounts of OH ™ ions in the lattice though they provided a single crystal nature. On the other hand,
the spherical shape of haematite particles produced below the DX concentration of 10 vol% (diameters: 600 ~ 1000
nm) was changed to cubic one after producing the particles at more than 12 vol% DX (mean edge lengths: 900 ~ 1200
nm). The rod-ike [-FeOOH particles were precipitated to be cubic ones at the DX concentration = 28 vol%. TEM
and XRD suggested that the haematite particles formed in the presence of DX are polycrystalline with an enlarged ¢
dimension in a unit cell. TG and FTIR indicated that the haematite particles produced with DX are hydrohaematite
possessing OH ™ ions in the lattice as well as the particles produced with DMF. The results obtained in the present
study revealed that variation of the polarity of the medium with addition of DX is a determining factor of the particle
size and shape rather than the interfacial tension of the medium and the particles. In the case of aluminum phosphate
particles, the size of spherical particles was controlled by using urea and isopropylamine (IPA) and their texture
was Investigated by various means. The mean particle diameter (Dp) of the particles decreased with increase in the
concentration of urea by accelerating the precipitation reaction from decomposition of urea at elevated temperature.
The Dp decreased by addition of IPA up to 6 mol% to Al ions under a constant urea concentration, while Dp increased
above the concentration because IPA produced electrolytes by reacting with HNO3; the electrolytes may reduce the
range of coulombic repulsion between charged primary particles. All the particles adsorbed selectively HzO molecules.
TPA does not act as a template but operates as an effective additive for controlling the particle size without altering the
inner texture of spherical aluminum phosphate particles. It was revealed from the results that both the hematite and
aluminum phosphate particles are produced from the aggregation of small primary particles.
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Morphology control of
monodispersed inorganic pigment
particles and their characterization.
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Fig.1 Typical TEM micrographs of hematite particles produced at various DMF concentrations.
DMF concentration : (a) 0, (b) 0.6, (c) 1, (d) 2, (e) 8, (f) 15, (g) 40, (h) 80 vol% .
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Fig.2 Changes of mean long axis length (Lp) and crystal-
lite sizes from (104) and (110) planes, D+ and Do,
with DMF concentration.
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Fig.3 Changes of unit cell dimensions with DMF concentration.

(O) a-axis, (@) c-axis.

Wik 2\ TR, S OBKERERIC L 0%
AONBEREF L, DT TIEDHZ23700C 575
1000C & TSR FARRICIUD sAE 72 OH -1 + >~
DOWilEE E 2 HNDHERFAIL SN/, S5
DN OH 1 F » OfifEix, Fig 4 (IR L72RT
® in situ FTIR A7 hIZBWT 3400cm it
ITDOWINHSBHEND Z &0 0 b D LN,
DX H)ITHRTFIFHERX a -Fez-vs (OH) «Os-«
THZOLNHBNAL FaATZ L N THDHI LW

Polze TOZ LIX, WEOH A+ ¥ OfELE
X o THHERAE TSRS % £ v ) Wolska 57 @
Wise b —3T 5 RTORMEDEVEPIC
FTHHMT, NoZ 5 WICH2 O DU HIE & 177
W, N2 JEFIARE (Sn2) & N KRS ) O He
O DHGF IR A (nw) ZMIE L Fig 517R L7z
2D X I IZDMF0.6vol% LN CTHK L7z~N~v ¥
A MRETIZ 200C AT Tk Sx2 & nw & HITKE %
AR L KPR Z BRI 3 5 7 v b
IA 7 ORT IS 5 e D072 —H,
DMF 281 vol% L ETHEE L7z~ ¥ 4 M1
Sy2 & nw [ HUELREEITR L CTIEZ—E T, FTD
FEREOENZ EAVRB S N7z, TS DOFERIE
HEDOXRDE TG D E B —F L7

3.1.2 RKFHREICKIET DXDHELES
hienz 24 MFOME
TEM BI55 5, KRB DX IREOBIIC

£E 10 vol% F TlEERIRTH 1. 12 < [DX] < 26
vol% TIZNV IR EZAL L 7225, wihbAx s
A4 MFED XRD /37 — %R L7z, 28vol% Ll b
TR oM f-FeOOH 23—l L
720 TEM Bi%% & FTIR AR% NV OFEREZEALD 5.
INHDOAT S A MRTIE. BIEHODME - K%
LAk B -FeOOH 22652 L2 5
THERT 52 D5 hole Tz, T OENIER
DM, DX REOWINE & H124vol% F Tl
ELRDEDD6vol% L ETIEHL olze Ih
(& Fig. 6127”3 X 9 ISR T- 08 (Lp) 436 vol
% ¥ T400nm A5 1000nm F THWAL., 1L
LTI I2 1000nm 25 800nm F ThHF AU
W55 L) & B —F L7z, KlEIO
K DX @&, Rf-2Km o[ — A H
INVF -2 KT, HTORESENMELTE
boLIfFENIh, HREIITHo70 D
ZEDnS, ERT AR TOKRX S LREL RS
ZHEFE WHRORTR TR BIETH S
LG o T2,

MF OB FEERIRLZEZ A, $XTD



e)

d)

{

C)

)

// f‘/f/

4000 3500 3000 2500

wavenumber, cm-1

Fig.4 In-situ IR spectra of hematite particles produced at various DMF concen-

trations.
DMF concentration : (a) O, (b) 1, (c) 4, (d) 10, (e) 40, (f) 80 vol% .
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number of adsorbed H20 molecules (nw) on hematite
particles produced at various DMF concentrations as a
function of outgassing temperature.
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Fig. 8 (A)Changes of specitic surface areas from nitrogen
(SN: open symbols with solid line) and water (Sw: full
symbols with break line) adsorption experiments as a
function of outgessing temperrature.
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Fig. 10 Effect of IPA on mean particle diameter of spheical aluminum phos-
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Amidic glycolipids, 15-bis-O-alkyl-N-maltooligonoyl-L-glutamate (1), having various lengths of two hydrocarbon
chains (carbon numberm: 14, 16, 18) and maltooligotose (glucose unitn: 3, 5, 7) and N-glycosidic lipid; 1,5-bis-O-
octadecyl-N-maltopentaonosyl-L-glutamate 2 were synthesized. The assembling structures were analyzed by
microscopic observation such as negatively stained TEM, cryo-TEM, and AFM. The glycolipid 1a (mn: 145)
showed a fiber-like structure, while 1b (165) showed a fiber-like structure when the hydrating temperature was
above the geltoliquid crystalline phase transition temperature (T¢) and a large disk-like structure when incubated
below the Te. The glycolipid 1e (185) took a large disk-like structure by hydrating the powder above the Te. The
glycolipids 1d (183) and le (187) showed the mixture of large disks and large vesicles and the mixture of small
disks and micelles, respectively. While, N-glycoside lipid 2 made vesicular structure only.

Preparation procedure using high shear stress such as extrusion or sonication converted the large disk of 1e¢ to
the smaller assemblies such as small disk-, cone-, and granule-like assemblies, having low molecular packing states.
The glycolipid molecules in the plane part of the disk were packed so tight that the segmental mobility was very
low even above the T¢, and the reactivity of the saccharide chain against Concanavalin A(ConA) was also very
low. These data indicate that high reactivity should come from the loose packing of saccharide chains around the
edge part of the assemblies.

The disks make a unique supramolecular assembling structure by complex formation with ConA. The stacking
of several disks forms a rouleaux-like structure, and the structures further assemble to construct hyperbranched
three-dimensional aggregates. This supramolecular assembly would be a model of an extracellular matrix, an
effective matrix to keep bound water, or a material which releases hydrophilic or hydrophobic substances with
controllable rates.
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Figure 1 Structure of synthetic glycolipids.
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Figure 2 Microscopic observation of glycolipid assemblies. (a) Cryo-TEM of fiber-
like assemblies (1a), (b) TEM of large disk-like assemblies (1b) below Tc.
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Table 1 The areas per molecule, collapse pressures of glycolipids, and physical properties of the gly-
colipid assemblies.

1 1
glycolipids molecular a.fea 2. eoflapse pressure cmc D Te AH assembling structures
at 30mN/m 1Y €A%y {mN/m) {mM) °C)  (kealimol)
1a 58.0 44.0 072 nen -_ fibar
1b 59.0 511 047 45 4.8 large disk (<T), fiber (>T.}
1 515 52.3 00083 58 8.1 large disk, small disk, grain,
and cone
1d 47.5 51.8 0.015 57 6.6 vesicle and large disk
ie soluble soluble 082 non —_— spherical micelle and short fiber
) 54 1.3 .
2 520 50.0 <10 66 106 vesicle

1 250 in pure water
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TEFHBISE 2 D FE PR, BRI/ S 2 I ARIRE &
RO TH D Z LS NI - 72 (Figure 3
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Figure 3 Microscopic observation of glycolipid assemblies (1¢). (
small disk-like assemblies changing the observation angle with 45 degree. Arrows
C and D in the pictures indicate cone- and disk-like assemblies, respectively. (b)

TEM of granule-like assemblies.
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Figure 4 Simulation of glycolipid structure and its molecular assembly. (a) Struc-

ture of (i) 1¢ bending, (i) 1c stretching, (iii)
sembly of 1¢ with the bending structutre.
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Figure 5 Temperature dependence of segmental motion in glycolipid assemblies obtamed from
"H-NMR spectra of their D20 dispersions. (a) Large disk-like assembly A, (b) small disk-like as-

sembly B, (c) granule-like assembly C.



SREEEOBAY FEAHICEHT 2 MR

Table 2 Thermodynamic parameters of the binding of Con A to various glycolipid as-

semblies at 25°C .

main assernbling

binding ratio

binding constant

prepaations structure {(glycolipid/Con A } Kol AH (kealfmol)
W large disk ca. 303 (6.1 1.6)X 10% 224+ 40.6
i small disk 435£09 (26+0.4X 104 16.2+3.8
(i) grain 259220 (58+09 X 104 259225

(ConA) \Zx¥ B BAEMTLRE & SHl & AU
B 0T % FCTHAT L 72 (Table 2). &A1
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Figure 6 Rouleaux-like structure prepared by the addition of a Con A agueous solu-
tion to the dispersion of disk-like assemblies of 1¢. (@) TEM photograph, and (b)
estimated illustration. The structure would be constructed by crosslinking between
the plane sides or between the plane sides and edge parts of the disk by four
binding sites of ConA for the glycosyl group of 1c¢.
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Polydimethylsiloxanes containing a f-D-glucopiranosyl group at one chain end (Glc-PSn) with various molecular
weights were prepared to develop a silicone-based polymeric transdermal penetration enhancer. Glc-PSn was
prepared by hydrosilylation of hydrosilyl-terminated polydimethylsiloxane (PDMS) with 1-allyl- §-D-glucose
tetraacetate in the presence of bis(benzonitrile)platinum dichloride as the catalyst, followed by hydrolysis of the
acetyl groups with sodium methoxide. The enhancing activity in the drug penetration was evaluated by in vitro
experiments using a two-chamber diffusion cell. Antipyrine was used as a model drug, and the amount of drug
permeated through the rat abdominal skin with or without Glc-PSn was determined by HPLC. These compounds
were effective for the penetration of antipyrine. The enhancing activities were influenced by the chain length
of PDMS component and by the concentration of Glc-PSn coexisted. The enhancing activity was also observed
by the pretreatment of the skin with Glc-PSn before the drug permeation. It was also found that the enhancing
activity was due to an increase of the partition coefficient of a drug into the stratum corneum, from the
determination of kinetic parameters in the drug permeation. On the other hand, 1-(3- ff -D-glucopiranosylpropyl)-3-
alkyl-1,1,3,3-tetramethyldisiloxane (Glc-SiCn, alkyl = octyl, decyl or dodecyl) was prepared according to the similar

method, which exhibited the excellent enhancing activity for the drug penetration through the skin. In addition,
no or slight irritation to the skin was confirmed for these siloxane compounds by Draize test.
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Polymeric Transdermal Drug
Penetration Enhancer: Preparation
and Enhancing Property of
Siloxane Compounds Containing a
Sugar Moiety
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Fig. 1 Polydimethylsiloxanes containing a polar end group.
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Scheme 1 Synthetic procedure of Glc-PSn.
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I'H-NMR (400MHz CDCls, ¢/ppm) :0.08
((6n+9) H,s), 0.50 (2H, m) , 1.59 (2H, m) , 2.00
(3H, s), 2.02 (3H, s), 2.03 (3H, s), 2.08 (3H,9),
3.43,3.83 (2H, ddt), 3.69 (1H, ddd) , 4.13 (1H, dd)
,4.27(1H,dd), 4.50(1H, d), 4.99(1H, dd), 5.09 (1 H,
t),5.20 (1H, 1) .

IR (KBr, v/cm™) : 2850, 1760, 1410, 1360, 1260
(Si-C) , 1220, 1100- 1010 (SiOSi) , 810, 700.

Glc-PS10
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LH-NMR (400MHz, CDCI3, ¢ /ppm) : 0.07
((6n+9)H, s),0.53(2H, m), 1.65(2H, m), 2.17 (1H,
bs), 2.64 (1H, bs) , 2.94 (1H, bs) , 3.01 (1H, bs)
. 3.36 (1H, ), 3.38 (1H, m) , 3.50, 3.84 (2H, ddt)
,3.57 (1H, t), 3.59 (1H, 1), 3.80-3.94 (2H, bs) ,
4.30 (1H, d) .

IR (KBr, v/cm~1) : 3400 (O-H), 2950, 1730,
1640, 1410, 1360, 1260(Si- C), 1100- 1010(SiOS1), 800,
710, 670.
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'H-NMR (400 MHz, CDCI3, 6 /ppm) :0.02 (12H,
$)0.47(4H, m),0.86(3H, 1), 1.23(20H, s), 1.58 (2H,
m), 1.98(3H, s), 2.00(3H, s),2.01 (3H,s),2.06(3H,
s),2.08 (3H,s),2.12 (3H,s) , 3.40, 3.82 (2H, ddt)
. 3.67 (1H, ddd) , 4.13 (1H, dd) , 4.27 (1H, dd),
4.48 (1H,d),4.97 (1H,dd),5.07 (1H, 1), 5.19 (1H,
t).

IR (KBr, v/cm 1) : 2960, 2850, 1750 (C = O)
, 1550, 1450, 1410, 1360, 1260 (Si-C) , 1220, 1160,
1100 - 1020 (SiOSi) , 900, 830.

Mass (m/e, SIMS) : 691 (M * +1) , 631, 575, 521,
345, 331.
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'H-NMR (400 MHz, CDCI3, 6 /ppm):0.02 (12H,
s),0.47 (4H, m),0.82 (3H,t),1.20 (20H, s) , 1.58

(2H,m),1.93 (1H,t),2.35 (1H, m),2.50 (1H, m)
,2.61 (1H,m), 3.33 (2H,m) , 3.40,3.82 (2H, m) ,
3.55 (2H, m), 3.80 (2H, m) ,4.28 (1H,d) .

IR (KBr, v/cm ") : 3500 (O-H), 3000, 2950,
1480, 1400, 1270 (Si-C), 1100- 1020 (SiOSi) , 860,
810.

Mass (m/e,SIMS, 3-NBA+NaCl): 565M* +23),
454, 301, 267, 219.
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Fig. 2 2-Chamber diffusion cell.
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a) Mole ratio of the monomer and the initiator in the synthesis of 9.
b) Observed degree of polymerization was determined by 'H-NMR.

¢) Mn: number-average molecular weight, Mw: weight-average molecular weight,

determined by gel permeation chromatography (THF eluent).
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Fig. 3 Permeation profiles of antipyrine (ANP) through rat
abdominal skin with Glc-PSn (1.0w/v%) or without en-
hancer (conrol).
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Fig. 4 Effect of degree of polymerization (n) of Glc-PSn
on the flux of antipyrine (ANP) permeated through rat ab-
dominal skin.
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Fig. 5 Effect of concentration of Glc-PS4 (A) and Glc-PS 13 (B) on the flux of antipyrine permeated through rat abdominal

skin.
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Fig. 6 The permeation profiles of ANP throught the rat
skin, pretreated with Glc-PS 10(1.0%) or vehicle (Control)
for 12h before the drug permeation.
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Table 2 The kinetic parameters of the drug permeation.

Code P(mh?) Px102(cm) P,x10%(h?)
Control 1.51 468 3.17
Gle-PDMS10 6.35 12.1 4.86
Control-Pre * 2.04 3.20 5.36
Gle-PDMS10-Pre” 7.07 168 4.15

) The skin was pretreated with vehicle or 1.0% of Glc-PS10 for
12h before the drug permeation.
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Fig. 7 Permeation profiles of antipyrine (ANP) throught
rat abdominal skin with Glc-SiCn and other compounds
(1.0Ww/v%) .
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Fig. 8 Effect of alkyl chain length of Glc-C12 on the flux of
antipyrine (ANP) throught rat abdominal skin.
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Table 3 Primary skin irritation on rabbit dorsal skin after treating with 0.5g of these enhancers dispersed in

0.4mL of water in 6cm? patch for 4h.

Time after removal of dressing

Code iizZS:; 1h 24h 48h 72h 6d P
—
GlePDMs1g  Eothema 0 ’ 0 0 - 0.0
GleSiclo  prthema | : : : B 15
Glesiclz  LYthema A : . 0 - 1.0
GleClz ~ otema : ; : 0 15
Oleic acid g(ri};trl:lzma (l) (1) 8 8 : 0.5

) PII (primary irritation index) is calculated by averaging the erythema values and
averaging the edema values at 1 and 48 h then combining the averages.

(maximum PII = 8)
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Transglutaminases (TGases) are enzymes which catalyze cross-link formation between specific glutamine residues
and lysine residues in substrate proteins. We report here that two of the TGases, blood coagulation factor XIIIa (EXIIIa)
and tissue-type TGase (TGc), are capable of mediating adhesion of various cells through different mechanisms. When
coated on plastic surfaces, they promoted adhesion and spreading of various cells of both normal and tumor origin,
in a concentration-dependent manner. The adhesion was not inhibited by antibodies against possible contaminants in
the enzyme preparation such as fibronectin and vitronectin, but was completely inhibited by a polyclonal antibody
against the enzymes. It is obvious, therefore, that contaminants, if there were any, cannot account for the observed
cell adhesion to the enzymes. Furthermore, phosphorylations of tyrosine residues in 120 kDa- and 70 kDa-proteins
were very clearly shown in human fibroblasts adhered to the enzyme. Formation of actin stress fibers was also quite
unambiguously observed in the adhered cells. These biochemical reactions, which are also observed when cells adhered
to a typical cell adhesion protein fibronectin, are believed to be of importance in the process of cell adhesion. Although
the adhesion to FXIIIa is dependent on its TGase activity, the TGc-mediated cell adhesion is independent of its TGase
activity: 1) The modification of the active center cysteine with iodoacetamide blocked the enzyme activity without
any effect on the cell adhesion. 2) The addition of Mg*” did not induce the enzyme activity, but it was as effective as
Ca’™ for the cell adhesion. 3) The addition of NH: " inhibited the enzyme activity, vet it did not affect the adhesion
significantly. The integrins involved in these cell adhesions are quite different. In the case of F XIIla, avf3 and a5p
1 integrins are involved and consequently the RGD peptide substantially inhibited the adhesion. On the other hand, the
cell adhesion to TGce is mediated by a4 f 1 integrin, and the RGD peptide was without effects. It is possible that these
two molecules may mediate cell adhesions under different physiological or pathological situations.

1 #

M AEAE S 5 MERAIIL 2 B HE, JhE@To
MR BN F 72 R 2 RS D 2 D TIE R L
Wb B HIEAN t Y Y 2 2B IZ oM B
# L Ch DML R Z TR L 2\ & AR
HBWES-oTHBE TRV, SHIIHFERE-T
B2 BN ) 4 F o TEHHBE OB E R 2
BT B0 SOLIITER D E MMEEA UG
ML OWTIAERICE > Th 7 W RITTIICEE 2
HThbEEZbNL, Mg~ ) v s 2%k
KT %5 FAIEHEED & V2 A S Tw
%o REWLMELT, 297V, 77470

(]

r " Cell Adhesion to Transglutaminases
Yuji Saito

Faculty of Bioscience and
Biotechnology, Tokyo Institute of
Technology

ATFURT 4 bR FUPFTFOLNL ), &
CATINSEHIHAD Z VT ED bW bEK
BBSFEDEZONLY N v 7 AEBHT S
WiE 7 7 B TR RIER SR,
DY 37 BORIERG ORI EH D OAWEHR
FNSYATIVE I F—ETH D, KEERIE, —D
D N HTORRN LR TNV Y I ERFE LD
ORI ERD) Yy RER, T RS T R
FTLHIEILXSTEET S A VYRTF FIHEE" I
Lo#EaT Y, biko 3EEOMIBS MY v
VS AV N N i i N/ SV AN L |
Fapens BOR L, RS  ORFZEE OFEH % 9,
MBS A 7R OB LS
P RMEL & SHUEEm O TREMCITZE S T
Who FA7-H OWFZEE TlE, M/ & I PR
FZ & o THERIICER SN B85 7 37 B,
REW S~ b v 7 2D & V37 B
ENTUVATIVY I F—EOEHIC L o TS

HIERFERLEY, BT, ZOF YRy HEM



TS Y X ETHH I E B S
MLz,
ZZTRIBHE HICE 2 253E, Millgst~= b
Vo 7 AR T 72008 ETHL T VAT
NVEIF—EZDOLDIZHHMIELES L vk
WO TREETH B, T VAT VY I F—HIZDH
WO b OREEAMFET 225, MLREERE 45 XTI KA
F (FXI) & HEEHE b5 2 A7V E I+ —F (TGe) O
TR E R ), MlAHI A ET A &
PHIENT WS, FRIAZZHIZINS ZFEHO b
T VAT VG I F— BT B MRS B & R
FHL2DT, 2T 5,
2 £ B
FXITZHARANF A =) F Vbl X ) THN
WE, 61774 =574 —7uxh
7374 =Y 5Hmru< sy A
T A=K o THER L, (ZIZEEITHW
2o 72 2 L 7ze TGe 35 1%
XOEEAL. ARAFHERA ST
BWZ & xS TR L7z, Hilasas
OBEHIH WM. KRS
MAMGEIRBM H &L D) AT L7 TH %,
BZREA T ) AT HE 2 aF N
Hitkix, o s X CENSA OIS B
PSS LU CTEW 2 % Fv 7z,
MRS POB IR D L 912 LTt L
RIET NI VATV IF—E R ED
N 6mmMEDT I AT 4 v
7 /NIZ 4 C T 16 BERAS & X2, R
TY ORI E R ETEDODNLT I > T
AL HNGENT S AT 4 v 7 DA%
KBEOTNVNT IV THWRIL T, 22
IR & FBE L 7-ife %2 iz, 37C
90 s MIHHE L CHeAs S, A LR
ol MlEE B> TTIRAT 4 v 7
KO &, Jefafh WM T CHAE
L7-Hila % 8152 L 2 0SB %o

Fig. 1.

S RTIVEIF—HICHT BMpEES

3 # &

MNaAs7 74 7ax 2 F iz Eofast~< sy
v 7 AY Y8 BITHAET AR, MgIZEC

U EIREST AT TIE R L, — R
EHIRER DA > 770 ¥ LN 5 525K
4 L CTHINE M ER 2> © NERIC 2 DIE AR 2 b,
F 7SR DA D IERAMmE SN D L %
AHNTWVEY, ZOMBORENLBIGE LT
MBBHEAT (k9 Ml A% 7 » 82 BT 7 5 DL
2% %, Fig. 1%, #2377 4 70 4
o F v LML FXIIL & \Hlans335 Lo 7
7 F UARMEDOEIN ZRRI2H D TH L, KD AT
3554 DR Y VX7 BIHAE LicMlLoEE %

MAAHZEBEME CTBIZ L2 D TH L, wIho

FXIIIa

The cell adhesion toFXllla. A, Human fibroblast TIG-1 cells were
plated on plastic chips coated with 20 ug/mL fibronectin (FN) or 30 u
g/mL FXllla and viewed under a phase contrast microscope. Bar, 100 m,
magnification, X 100. B, TIG-1 cells adhered to FN or FXllla were fixed,
permeabilized and actin fibers were stained with rhodamine-phalloidin
conjugate for fluorescence microscopy. Bar, 50 um, magnification, X
400.
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Fig. 2. Effects of the treatment ofFXllla with iodoacetamide (IAA)
on TGase and the cell adhesion activity. FXllla (30ug/mL) or
FN (20ug/mL) was incubated with varying concentrations of
1AA at 37°C for 90 minutes and was subjected to the cell adhe-
sion assay using TIG-1 cells or TGase assay. More than 90%
of the cells subjected to the cell adhesion assay did adhere to
FXllla in control experiments. The data of cell adhesion assay
are mean £ s.em. of a representative experiment in which trip-
licate determinations were made: TGase activity, open circles;
the cell adhesion to FXlllaclosed circles; the cell adhesion to
FN, closed triangles.

o
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FXIIIa FN

Fig. 3. Thirty ug/mL FXllla, 10 ug/mL FN, 3 ug/mL vitronectin (VN), 10 ug/mL fibrinogen (Fbg), 3 ug/mL type-1 collagen

(Col), and 10 ug/mL lamini (LN) were treated with 30 M IAA, then were subjected to the cell adhesion assay using TIG- 1

cells. Note that the cell adhesion to neither FN, VN, Fbg, type-1 Col nor LN was affected but the cell adhesion to FXllla was
completely inhibited by the treatment with IAA.  Magnification, X 100.
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Fig. 4. Effects of ammonium ion on TGase and the cell adhe-
sion activity. TGase and the cell adhesion of TIG-1 cells
were determined in the presence of varying concentrations of
ammonium chloride. In the case of the cell adhesion assays,
the reagent was added to the cell suspension. TGase and the
cell adhesion activities were expressed as percent of control
values obtained in the absence of ammonium chloride. More
than 90 % of the cells subjected to the cell adhesion assay did
adhere to FXllla in control experiments. The data of cell adhe-
sion assay are mean *+ s.e.m. of a representative experiment
in which triplicate determinations were made: TGase activity,
open circles; the cell adhesion to FXllla, closed circles; the
cell adhesion to FN, closed triangles.
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B \ (closed columns) were performed using FXllla (1) or TGe (2) with (+) or without
EBR2AT - 720 &3 FXITI DY (-) modification of enzymes with IAA. The modification of TGc (10 ug/mL) or
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Ca®" or Mg®*. TIG-1 cells were
incubated with 5mM EDTA
at 37°C for 10 minutes, and
washed two times with Hepes-
Tyrode buffer. Cells were then
suspended in the same buffer
containing either Ca®* (open
circles) or Mg®" (open squares)
at varied concentrations, and
subjected to the cell adhesion
to FXIlla (1) or to TGc (2).
TGase activity of Fllla (1) and
TGc (2) was also determined in
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Fig. 7. The effect of antibodies against various integrins on the cell adhesion to

FXllla. TIG-1 cells were preincubated with antibodies against various integrins
at room temperature for 30 minutes and the adhesion to FXllla was measured. It
was expressed as relative to the control value obtained in the experiment carried
out in the presence of 100 ug/mL preimmune rabbit IgG and 20 ug/mL control
mouse IgG. The following concentrations of antibodies were used: a2, 20 ug/
mL anti-a 2 mAb (6F1); a3, 20 ug/mL anti-a 3 mAb (P1B5); a4, 20 ug/
mL anti-a 4 mAb (SG/73); a 6, 20 ug/mL anti-a 6 mAb (GoH3); 81, 5 ug/
mL anti- 81 mAb (4B4); a5, 20 ug/mL anti-a 5 mAb (BIIG2); avB 3, 100
ug/mL anti-VN receptor polyclonal antibody. The lowest possible concentrations
to give the maximum effect were chosen if the effects of antibodies were positive.
The highest possible concentrations were chosen, on the other hand, if the effects
of antibodies were negative. More than 90% of the cells subjected to the cell
adhesion assay did adhere to FXllla in control experiments. The data are mean =+
s.em. of triplicate determinations from a representative out of three experiments.
The * on the bars means that p<0.05. The p values for the experiments without *
were more than 0.1 (p>0.1).
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Fig. 8. Effects of anti-integrin antibodies with function-blocking
activity on the cell adhesion to TGe. TIG-1 cells were preincu-
bated with function-blocking antibodies against various integrins
at room temperature for 30 minutes and the adhesion to TGc
was measured. It was expressed as relative to the control value
obtained in the experiment carried out in the presence of 100
ug/mL preimmune rabbit 1gG and 10 ug/mL control mouse
IgG. The following concentrations of antibodies were used: a
2, 10 ug/mL anti-a 2 mAb (6F1); a 3, 10 ug/mL anti-a
3 mAb (P1B5); a4, 10 ug/mL anti-a 4 mAb (HP2/1); a
5, 10 ug/mL anti-a 5 mAb (BIIG2); a 6, 10 ug/mL anti-
a6 mAb (GOH3); B 1, 5ug/mL anti-B 1 mAb (4B4); av
B3, 100 ug/mL anti-VN receptor polyclonal antibody. It was
confirmed that these concentrations of antibodies were high
enough to inhibit the cell adhesions to well known adhesion
proteins used as each positive control. The data are mean *+
s.d. of a representative experiment in which quintuplicate deter-
minations were made.
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Fig. 9. Effect of anti-a4 integrin antibody on the cell adhe-
sion to TGc. MOLT-3 cells (human lymphoma cell line)
were preincubated with 20 ug/mL anti- a4 function-
blocking antibody (HP2/1) at room temperature for
30 minutes in the presence of 5 ug/mL B 1 integrin-
activating mAb (TS2/16) and 0.25 mM Mn?* and the
adhesions to TGc (closed columns) and FN(hatched
columns) were measured. It was expressed as relative to
the control value obtained in the experiment carried out in
the presence of 10 ug/mL control mouse IgG. The data
are mean * s.d. of a representative experiment in which
quintuplicate determinations were made.
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Fig. 10. The cell adhesion to TGc is not inhibited by a RGD
peptide. TIG-1 cells were mixed with either a synthetic
peptide GRGDSP or GRGESP at indicated concentra-
tions, and the cell adhesions to following proteins were
measured: 10 ug/mL TGc (closed columns), 30 ug/mL
FXllla (hatched columns), or 3 ug/mL FN (open columns).
The data are mean =+ s.d. of a representative experiment
in which quintuplicate determinations were made.
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Fig. 11. Dual functions of FXllla for the cell adhesion. The TIG-
1 cells once attached to FXllla (30 ug/mL) (solid bars) or FN
(20 ug/mL) (hatched bars) were detached by incubation with
EDTA, washed 2 times with the medium MEM, and were
subjected to the second cell adhesion assay to another FXllla
(30 ug/mL)-coated surface to investigate the effects of IAA
or ammonium ion.  Values were expressed as relative to the
control values. More than 90% of the cells subjected to the
cell adnesion assay did adhere to FXllla in control experiments;
the cells detached from both substrata adhered similarly well
in the second adhesion assay to FXllla. The data are mean =%
s.em. of triplicate determinations from a representative experi-
ment.
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We have focused our attention on various naturally occurring cyclic peptides with unique structures and
biological activities, especially tyrosinase inhibitors, from higher plants. As a part of our continuing studies in
search of new bioactive cyclic peptides from higher plants, we have isolated 26 novel cyclic peptides, named
pseudostellarins A - H from the roots of Pseudostellaria heterophylla, dichotomins A - I from the roots of Stellaria
dichotoma var. lanceolata, yunnanins A - F from the roots of Stellaria yunnanensis, and delavayin from the roots
of Stellaria delavayi, all of them belonging to Caryophyllaceae family. Some of them showed tyrosinase inhibitory
and cell growth inhibitory activities. These structures were elucidated by extensive 2D NMR such as COSY,
HOHAHA, HMBC, HMQC, phase sensitive NOESY and ROESY spectra, chemical degradation and ESI MS / MS
methods. Also, in order to determine the importance of the specific functional groups for the overall conformation
of cyclic heptapeptides, and in an attempt to understand the relationships between chemical composition and
three-dimensional structure, conformational analyses of cyclic peptides, pseudostellarin D (4), yunnanins A (18) and
C (20) using X-ray crystallography, high field NMR and MD calculations were undertaken. The dominant solution
conformations of 4, 18 and 20 analyzed by high field NMR and MD calculations employing distance constraints
were homologous to those observed in the solid state.
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Studies on the tyrosinase
inhibitors of cyclic compounds
from higher plants

Koichi Takeya

School of Pharmacy, Tokyo
University of Pharmacy & Life
Science
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Table 1  Structure of Cyclic Peptides from P. heterophylla. S. dichotoma var lanceolata, S. yunnanensis,
and S. delavayi

compound structures yield (mg)
pseudostellarin A (1) cyclo (-Gly-Pro-Tyr-Leu-Ala-) 250
pseudostellarin B (2) cyclo (-Gly-Ile-Gly-Gly-Gly-Pro-Pro-Phe-) 600
pseudostellarin C (3) cyclo (-Gly-Thr-Pro-Ser-Pro-Leu-Phe-Leu-) 450
pseudostellarin D (4) cyclo (-Gly-Thr-Gly-Pro-Leu-Ile-Leu-) 400
pseudostellarin E (5) cyclo (-Gly-Pro-Pro-Leu-Gly-Pro-Val-Ile-Phe-) 850
pseudostellarin F (6) cyclo (-Gly-Gly-Thr-Leu-Pro-Pro-Leu-Ser-) 125
pseudostellarin G (7) cyclo (-Gly-Pro-Leu-Ala-Pro-Phe-Ser-Phe-) 150
pseudostellarin H (8) cyclo (-Gly-Thr-Pro-Thr-Pro-Leu-Phe-Phe-) 8
dichotomin A (9) cyclo (-Gly-Thr-Phe-Leu-Tyr-Val-) 595
dichotomin B (10) cyclo (-Gly- Thr-Phe-Leu-Tyr-Thr-) 34
dichotomin C (11) cyclo (-Gly- Thr-Phe-Leu-Tyr-Ala-) 255
dichotomin D (12) cyclo (-Gly-Val-Gly-Phe-Tyr-Ile-) 102
dichotomin E (13) cyclo (-Gly-Tyr-Ala-Phe-Ala-) 17
dichotomin F (14) cyclo (-Val-Leu-Pro-Ser-Val-Tyr-Pro-Tyr-Phe-) 26
dichotomin G (15) cyclo (-Ser-Pro-Leu-Pro-Ile-Pro-Pro-Phe-Tyr-) 51
dichotomin H (16) cyclo (-Ala-Pro-Thr-Phe-Tyr-Pro-Leu-Ile-) 85
dichotomin I (17) cyclo (-Val-Pro-Thr-Phe-Tyr-Pro-Leu-Ile-) 43
yunnanin A (18) cyclo (-Gly-Tyr-Gly-Gly-Pro-Phe-Pro-) 400
yunnanin B (19) cyclo (-Gly-Ser-8-hydroxy Ile-Phe-Phe-Ala-) 210
yunnanin C (20) cyclo (-Gly-Ile-Gly-Phe-Tyr-Ser-Pro-) 30
yunnanin D (21) cyclo (-Gly-Ile-Ser-Phe-Arg-Phe-Pro-) 470
yunnanin E (22) cyclo (-Gly-Ser- 8-hydroxy Ile-Phe-Phe-Ser-) 160
yunnanin F (23) cyclo (-Gly-Val-Thr-Trp-Tyr-Pro-Ser-Ser-) 16
delavayin A (24) cyclo (-Gly-Ser- y-hydroxy Ile-Phe-Phe-Ala-) 11
delavayin B (25) cyclo (-Gly-Ser-Ile-Phe-Phe-Ala-) 35
delavayin C (26) cyclo (-Gly-Tyr-Tyr-Tyr-Pro-Val-Pro-) 4

S-Hydroxy-Ile

dichotomin A (9) yunnanin B (19)

Fig. 1 Structures of Dichotomin A and Yunnanin B. Dashed arrows show
HMBC correlations and arrows show NOE relationship in pyridine-ds.
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Fig. 3 Computor-generated Crystal Structures of 4, 18 and 20
Dashed lines show intramolecular hydrogen bonds.

Table 2 B -Turn Forms of 4, 18, 20

compound residues B -turn form
4 Pro’-Leu’ Type I
Leu’ - Gly* Type 1T
18 Gly*- Pro® Type IT
Pro’ - Gly* Type 11
20 Gly®- Phe* Type IT'
Pro”-Gly' Type 1T

Table 3 Hydrogen Bonds & Intermolecular Very Short
Contacts of 4, 18, 20

compound distance (A) angle (° )
4 03-N6 3.40 03-N6H 162
06-N2 2.93 06-N2H 103
06-N3 3.03 06-N3H 150
18 03-N6 3.01 03-N6H 159
06-N2 3.19 06-N2H 141
06-N3 3.02 06-N3H 165
20 06-N2 2.77 06-N2H 151
02-Nb5 2.99 02-N5H 143
02-N6 3.69 02-N6H 144




Fig. 4 Superimposed Structures of Crystal State of 14
and Its Energetically Stable Conformers by MD/MM
and MC/MM Simulations
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One treatment for cancer is the combination of radiotherapy and chemotherapy. Either radiotherapy or
chemotherapy has side effects, such as skin injury. In particular, skin injury in combination therapy is more
serious compared with it in either radiotherapy or chemotherapy. We already established the method to estimate
protective effects for skin injury by X-ray irradiation, and we found protective effects in many crude drugs.
Previous report showed that extracts of Ginkgo Biloba L. have various pharmacological effects. However, other
effects of extracts of Ginkgo Biloba L. have not been known. In this study, we examined protective effects of
extracts of Ginkgo Biloba L. for skin injury induced by X-ray irradiation combined with mitomycin in mice.
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Protective Effects of Extract from
Leaves of Ginkgo Biloba L. on Skin
Injury Induced by X-ray Irradiation
Combined with Mitomycin in Mice

Setsuko Ohta

Faculty of Pharmaceutical Sciences,
Hoshi University
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IR 20 H HE X ) BB, (B |
Pile EORZBREEATED S, FERFIZEALL T
W RS 40 H B BIZIEHE < VB O A 2ED
LI WENIGEE o720 SHUTH L, AFH T
F Z 1000mg/kg ZEENEG- Lo~ A0
REGIBIEHIMP 28 L TREESERO 6N
I TR RER RN 1134 90% Th - 72,

T, AFH T OSEY TIAES- 2 124
CPERII RO b, ANFY L F Ah ol
WS DORIETNES-21IZBITLTCnDE I L %GR
O7zs

3.2 HIHHEERFROBGAICE > THERS
h3EEEEETT ILOER

BR by EIER & L COREDSSEIEIC 2 > T b
WA H 8FIZDOWT, ¥ A& H T, LD50
EHE LihE, 5% REmERE Lk
EEEOMBRERF L, WA YHIELT=ZAR
FU. v r7uTRAT T IR, FEREYLVED &,
YOV ARFY, TLEF~vAT v, 7vtFay g
Y, %4+ A4 Yy (MMC), ZFEYFDS
TliZ RO, BENS G BTG SRR 512

L0 1L 5 s G- 217 o 720 L Ll

YHIOHPE STl 5 H s
HIZBWTHHE RO LM%
Molze 22Ty T HIERS: 400 r
2 HERIZIR XA R L 720 1R
FHa3dH 55 U 400R 205
1600R F T 6 fH DR % HiK
L 72455, 1200R LLF Tl it
X B EEEDS R AT RN
Z & a6, 1200R % gL <,
fil] 77 > #) L R X RPN X %
B R 2 R L 7o 2 DREAR,
YruI7ERA77IN By
YAF U, TLFH<A T il

300

20.0 f

100 |

Mean value of head score + dorsum score

EHAD LNz THIH L. MMC DJEREPNFR
Had, %80 ~ 100% D=7 A TS X ORI
HEZ E DR EBREMTRD H Tz, F72 MMC DR
THERGFEHEERREIRD 5N WEID H o
7o BHIAOEEDOBRTES L OEEHL, T
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This study was designed to compare the in vitro skin penetration, skin distribution and physiological
activities of kojic acid laurate (ester) with those of kojic acid. Kojic acid penetrated across the rat skin
much faster than the ester, but the amount of ester distributed in the epidermis was relatively much
compared with that of kojic acid. The ester inhibited tyrosinase activity to the same extent as kojic acid did.
Enhancers enhanced the penetration of kojic acid much more than that of ester. In addition, the penetration
of melatonin through rat and human skins and the effect of melatonin on lipid peroxidation and UVB-induced
erythema were estimated. Melatonin facilely penetrated across both skins. Melatonin, in concentrations of 5
and 10 mM, significantly reduced lipid peroxidation and enhanced the photoprotective effect.
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NTwat 6, ay VHFu - —EHERR
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Skin penetration of kojic acid, its ester
and melatonin, and effect of them on
physiological activities of skin

Taro Ogiso

Faculty of Pharmaceutical Sciences,
Kinki University, Kowakae 34-1,
Higashi-Osaka, Osaka 577-8502, Japan

M7 MEIR 238 AS 2L e LTER 2D T
W AT P VIZELENENET LT, 7
V=7 VANEEEH 2R LAMROELZIZ S

O FLWHIRILEH 2352 L 0 s &
NTWabe BFICHLTYH, UVB G TERESN
7RI P 2 2 EHFHNTWDE W, X T b
=V OB EEBRRERIIN T A B L. TORNE
BIZOWTHIL 720, X T b= OHBILIE,
UVB WS Z v b EE TORBEOPIH KT » b,
v bR TOZEBEE T,

o 0
HOO H;,C(IIZC),QCOOO
o~ “CH;0H o~ “CH;0H

Kojic acid Kojic acid ester

Fig.1  Structures of kojic acid and kojic acid ester
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2.1 AYTEOIIYI CEBRIZXTIVOEK

a7 VEE3g (21.11mmol) ¥ ¥ ¥ 50mL 2
BRBKE TICT YY) VB2 1Y) K 5.37mL %%
T L7 24h BUSHE, USSP OEY ¥ ¥ % )T
ML LT BikZ = — 7V 100mL (#7214,
Wil A L7z, T—7 V% 5% HCl 10mL T
3 [HPEEE = — T VB % MgSO + Tzl AL
7eo T—TIVEREREE R 7 00k LIHER
K, YUBFIVA T LA LTz, BBIVALEC



Freakva iy /= (G0 1) BHW,

MR EER Lz HohibdhE ¥
AFH Y (20 3) THMMSEZ, TAT VK
DOYFRIE 1.52g (22.2%) Td o720 AmDERIE
IR, 'H-NMR, BC-NMR THEAL 720

2.2 FIERBEOHRASR

Hiviswako 104 Z/K T3, i1V
TuR ) =T I Y OKEREMA ALz, 3
T UBELF ATV TAE L V) =)L
B L720 W73 & 4 0861E d-limonene & &
BICIEIR L 720 W5 & 6 TlE OTG & KICIESR
LCEANIMA 20 RO DT <420, KE
MR 720 W57 & 8 G FRBRICHHEL 720

2.3 KBORHELE in vitro BIRIREER

AT VAT v hFEIE Wistar 7 v MEEEHE
BRAT HICBRTE L7z RO HBEEREZRE (3 % 3cm) %
CIBR L. T OMRIALMRSE 2 I ) B &, 0.85%
NaCl-10mM Y ~Eg#EERE (pH 7.4, 7 ¥~ A4
TR 1/100 FEH) TROEAK o
5CTI2h KIS 72, KML72KFE 7T~
VL v (GEBIFE 2.01/cms ) = N—%
F10.5mL) (22655 L7ze 8 RICX VilkE 0.25g
RI—ICWAT LTz TV IFTHW, 37CTA v
FaR—h L7z Uy N—i % R ISR L
720 & PEZRFIZ OV TIZKAIE TS BRI HEER L

726 AT M2V OEBRFEEBETIIFVIKE 0.1g %
0.78cm? [Z#H L. U — /=12 0.5mM O
Na:S:05 %Mz 720

2.4 KBRPEEDAE

In vitro WINFEER & [MARICAT 5 720 7 IVIRE 8
A 6h & 24h PRI ZEZ 7T vV X YE) 4}
L. BRI OWRE 23L& o 720 BHERALO B
AR o720 BEOFEIZIZ, 7TVIFETL
& 60C T 27 HImeEtE I 7 0 28— F IV CH %
Y Brnize ay VIRIRE OWE1L 4mL @ 70%
X5 ) —=)VHT, TATIVIREDLEL 70% T
L rh= MY LT AT OV REVFAF—%
V25 AREDFA X L7z btk Bk
DATIVBLEDTI ATV EER LI, AT M=
Y OB NI 0.1M #IEHRE (4mL) T
RETVFA X%, wELODEEL TRON BIEZ
M L7z

2.5 & 2

a7 VEREREOPFBEEYE (s) 3 Faf
VoA VBIATIVO IS G T b oRe v
W7z, HPLC ® %1 F 1% Inertsil ODS % vy, il
ELRM IR 223nm. #FE 20C. BEjfI.
I VBOWEE T =MbYV KD VR
(2:97: 1, v/v)\ TAFVTIET7TEr=}Y
VK @B0:T700 v/v) BRIV, AT P2V OE

Table 1 Composition of kojic acid, kojic acid ester, and melatonin gel ointments

Composition (g) Rp. 1 Rp. 2 Rp. Rp. 4 Rp. 5 Rp. 6 Rp. 7 Rp. 8
Hiviswako 104 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Propylene glycol 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Ethanol - - - - - - 15.0 15.0
Diisopropanolamine 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
d-Limonene - - 5.0 5.0 - - - 4.0
n-Octyl-g-D- - - - 1.5 1.5 - -
thioglucoside
Kojic acid 1.5 - 1.5 - 1.5 - - -
Kojic acid ester - 3.4 - 3.4 - 3.4 - -
Melatonin - - - - - - 3.0 3.0
Gentamicin sol. 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
The gel formulations were prepared by adding dist. water to give a total weight of 100.0 g.
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#121d, Inertsil ODS C18 7 F A, ¥ 278 nm.
BEAIE 50mM FEER T ) 7 A — 100mM FifE -
0.1lmM EDTA : 72 F=FYJL (80 :20. v/v),
is. 1¥ 5-metheoxyindole - 3 - acetic acid & H\ 7=,

2.6 FOIF—EERHEOAE

Xy valk—AFuTF—¥50U, EEHEL
T 0.06% L-DOPA %\, 37C T 20 55 R4,
475nm THIGEE 258 L 720

2.7 EREERILOBIE

ANT VAT y MFEON0xg LiEH 5 F 721
B AREY A= F®9000xg LiEM 4 1.0mL 12
300mM il 1 8:0.1mL. 20mM Tris- HCl #%
i (pH7.4) £7213 X5 b= Y# 0.4mL %N
ZN 3TCTO00 A v FaxX—=1 L7tk 0.5mL
D 25% N 7 0 )VEER 2N R AL EE L 7z B
1.5mL 12 0.67%F 43NV ¥y — Vg 1.5mL % I
. 100C T 10 40 hn#k, 15 535nm TWOLEE % il
EL720

2.8 RKRE—XRH4HER

B HCERE LB EREEER R (RE, 2ke) H
ERIZHL) 1 ~ 6 D VIERE 0.2g/3.14cm? % # ]
. WA 7 — 7 CRIE L7z 24h 2R O BUG %
— U B 19 (2 D L7z,

2.9 HIBHIHEHERDBRIE

HePE~N7 VA7 v b (1084, #kH200 ~
210g) OHHEEEBHRELZ. UVBIZT v FOF
&Y 45cm DBEEE (0.208mW/cm?) A5 30 7+
WL 72 S OMEEZ 3 HIEL &6 47 - 720
AT b= VLR 0.2% A T b= VERE (0.75g/
6cm?) % UVB W5 24h 845 L7z, BEEEL T/
— VHLEREEIE 0.2%FFEE L F / — ViIkE % FBRIC
YA UTzo IeRCLBRT, B2 R ORLHE % H) 8 2638 O
(KLBEZ RO ), 1 (59D B N IEBERA I g
AlBE) . 2 (PEEOBIRIR A5, 3 (5REE
DFEFHABE 2 KLBE) (e HIE L7z,

2.10 F— 42 OEiR
In vitro &M/ F X — 7 1Tk 2 FHWTEE L
720

— 5
D_61
s = D Kn(Cs
‘[ 5 :Kpr

DI RN OPLEGERL T 3B R, K&
BeRgWE AR, Ky (LEMRETH L. FE
FEMELZ Student t-test 12 & D {75720
3 WBREEE

3.1 AYTEREZDIZTIV

3.1.1 Inviro EE&EE
FVIREEREO 3 VFEONT VAT v ME
&% Fig2A R Lz 37 VBEOEREE
(Jo) &EBRE (K) X, T AT VEHEOZN
L0 3~4afik&h o7z (Table 2). B, IV
VI AT VERR) =N = pc = A 7OV
Bt 8§, &THay VERISIKRGH S T
720 lag time (1) b3 VI 1/2 THhoteo 2
7 VBRI AT IVERIFED 37 VRO [ HVNS WEL
i, BREEO T X 7 VA Mg RE % E#th. Bk
POAE 7RG EZBRTEIIL WD EEZLN
%o

WRSREAEH] O d - limonene & OTG Z#Hl&d 5 2
WX, av VRoERIFEESN ] IE R, 1
DFENENSHE 10/FISTWIML7z, —H, a7
VI ATV OYE D EBIIBIR L7225 D
BEZaY VBOBAELD/ASL, 3L 354
DWMTH o720 TNHOT EHND, T VEEE
7 v MR R RN EBRT 505 ATV
DOFEBEIC N LTSN D, F/22OZAT N
AR & 7o R E B RO =N —{i (H%
DO HEHE L 2R DEAE) TSRS NG &
EZHNb

3.1.2 KEERDE
BAVEREEH 6h & 24h 12, &R (FS)
TNz (EP) oo aw Ve T A5 )V &l
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Fig.2 Penetration profiles of kojic acid through hairless rat skin
Each value represents the mean =+ S.D. (n=3-4) A 0.25g/2.01cm? of gel oinment was applied.
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Table 2 In vitro percutaneous penetration parameters of kojic acid ant its ester through rat skin
Parameter Rp. 1 Rp. 2 Rp. 3 Rp. 4 Rp. 5 Rp. 6
Js (ug/h.cm?)  7.36%1.66  2.60%0.25 34.7020.662) 8.21£3.102)72.70+16.782)9,0121.112)
Kp (x10=°cm/h) 0.49£0.11  0.17£0.02  2.31:0.443) 0.55:0.212) 4.85:1.123) 0.60+0.073)
Lag time (h)  1.69:0.67 3.66%1.42 0.51%0.14 0.97:0.253) 2.06+0.55 5.54%1.00
D (x10-7cm?/h) 4.51%1.99  2.010.66 13.90+4.118) 7,312.128) 3.41£0.90 1.23+0.25
Kp 2.46x1.16  1.92%0.86  3.52+0.92 1.47%0.15 29.105.672)10,.13+2.892)

Jss penetration rate; Kp, permeability coefficient through skin; Knr partition coefficient;

D, diffusion constant within skin. Each value represents the mean:S.D. (n=3-4). a) p<0.05

compared with the Rp. 1 or Rp. 2.
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(without) (d-limonene) (OTG)

Fig. 3 Comparoson of amount remaining in stratum cor-
neum with that in full-thickness of skin
Application ; Kojic acid ointment (n=4-6). FS, Full-thick-
ness skin ; epidermis.

L72ki%% Fig. 3 & 41K L7z, & Ehoay
VR, REP X DS o7 Rp. 5 (OTG
BLA) 2BV T, 60% DL AR ICHETE L 720
Rp. 1 DAL 24h I B EENEIEEIL Tw
72h% AHERIZ AN Z 72 Rp. 3 & 5 Tl 24h 0z
NIRRT B AR AR H 7z, FEICRp. 5T

70
O S (acid) M EP (acid)

60 ] 2 rs (ester) £ EP (ester)

50

Remaining amount of kojic acid and ester
(ug/em2)

6h 24h 6h 24h

Rp. 2
(without)

6h 24h
R

Rp. 4 p. 6
(d-limonene) (OTG)

Fig. 4 Comparison of amount remaining in stratum cor-

neum with that in full-thickness of skin
Application : Kojic acid ester ointment (n=3-4) .
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YVl AYIVBMIXTIIRUAS FZCOEEEBE BEEIREMEICRIT TR

BEAIREHESELOT, 7Ly 7YY a—)
WL 723 VRSB \EIIBAT L2720
LiEbihs,

IAF VAT VIKED Rp. 2. 4% 6 %EH
L7286, 2Ah BRICER LR PIZ X 7 )V
7R D FRAFE L T\ /2o d-limonene ZF4& L7z
Rp. 4 TIX 6 h RICLED T AT VAER IR
hanz: (Fig. 4). REEDO ATV OfMEREE
AR S IFAE R, &R L HEREICE L
REBLTWADEEZ BND,

Rp. 2 X VIREHEHROFEEHNZ ATV (a2
VHEEICHSE) Loy VEBEOAERIZ6h BT
7.9ug/cm? 24h #£T15.4ug/cm? THo720 =
OFEIZ I VO VIKE Rp. 1) #EHEOME,
16.6 &£ 22.5ug/cm? LKL TH WA BEO
EBEmAERTDH L. AT VLT O ENG
Bl AR R K e o 720 I 24h 12D (5
Gt 24h ToOFE#RE] OlERD LD L Rp. 1
T0.137. Rp. 2T0.282 &%), T AT IVALSH
2D LR R Lz, JRHERIBLA O Rp. 4 &
62OV TH K ZOHIZT AT VL A2 ~

4fEEiit otz L7eoTHERIKTORX T
b= VAR OFENIE. RENSREO BT
VBIATNR Ty VI ) HETH B LIRS
nb,

3.1.3 FOAYFH—EEHDHEE

a7 VO AT ILIZ L D) Fu v — Bk
WEALT BB EBE Lz TOfHR% Table
3ITRL7AN T AT IVERAZIZ S Fr Y —F
WP EIE AR bz T2, FOMENT
a7 VRO Z ALY %RV LETH 5 720
BB, COTATIVIIIKBEETH D720, RE
DECEEIFHEFEESNETE d ol
ORGSR, REIKEIE LT AT VIEZORT
AT EFEOERERETELLEZ LN,
F 7RI RSN DTER LIzay Y
B E - CHEMER 2 %8Bl % L s 5,

3.1.4 EE—XHHE
I AT VAKORIEEE o V& R L 72
Table 4 127" F X912, Rp. 1 & Rp. 2 (X5 )V

Table 3 Tyrosinase inhibitory activity of kojic acid and its ester

Inhibition (%)

Compound mM

Kojic acid 0.02
0.05
0.2
0.5

Kojic acid ester 0.02
0.05
0.2

61.8%6.3
70.4%3.5
77.6%5.6
85.1£2.7
61.3%3.9
60.0+3.92)
b)

a) The medium was slightly cloudy. b) Not determined, because the

ester was not dissolved in the medium. Each value represents

the mean*S.D. (n=3-4).

Table 4 Evaluation of skin reaction by kojic acid and kojic acid ester gel ointments

Score
Rp. 1 2 3 4 5 6
Erythema and 1.0 1. 1.7 1.3 0.7 0.7
eschar formation
Edema formation 0 0 0 0 0 0

Gel ointment (0.2 g/3.14 cm®) were applied on the back skin of rabbits

for 24 h. Each value represents the mean (n=3).



BLA) 47 VIKE ] L WA 22 RLBE X380 S e
Mo 72 hS WESRAESBIEE S iz, L LT
DR ZRITBO NG o7, TOREE
AT NS Ay VEEEF UL AT ORMBEH %
HTAHILuRET 5, %8B, d-limonene % il fy
T % LB AN L 72,

3.2 XZbh=>

3.2.1 Invitro EZE%EE

AT b=V OREEME Wistar 7y &k b
BRZOWTHE L7z, 7 v MEEDO&E#R%Z Fig.
SAIZRLTZ. AT b=idT v b E &ALtk
HBLTODPRDEDHITERL 2. d-limonene DAL

2000
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500

Cumulative amount of MT (ug/cm?)

Time (h)

A (Rp. 8)13 s & Ko & 345IHIK L 72 (Table 5)
AF b= OREGTEEER, TORCIRENL
G FROO, AEREOMIEIEE % B 52
RETEHILICEDEEZ LN,

v MNEJEOEMRE Fig. 5BITR L7z A7 b=
VIidFEAC MR AERTE A, EBHEEILS
v MIHBLTEHET/HEL, Rp. 7TlET vy bd
1/2 Tdholzo LA L lag timeldT v &Y 545
KED o572 —J d-limonene ZEAT 5 LBl
WA L7ze OB d-limonene (A7
L72A T b= DL BBURNEDOA & 7Rk %%
HLIZ Wbk lbiis,

3.2.2 EEANE
200

150 |

50

Time (h)

Fig. 5 Penetration profiles of melatonin through Wistar rat (A) and human skins (B)
Each value represents the mean+S.D. (n=3-4). A 0.1g/0.785cm? of gel ointment was applied.

Table 5 In vitro percutaneous penetration parameters of melatonin through rat and human skins

Parameter Rat skin Human skin
Rp. 7 Rp. 8 Rp. 7 Rp. 8

Jg (ug/h cm?) 14.19 + 2.85 45.56 = 7.132) 6.77 = 1.07 2.98 + 0.762)
Ky (x 10-%cm/h)  4.73 £ 0.95 15.19 + 2.382) 2.26 + 0.36 0.99 * 0.252)
Lag time (h) 1.70 £ 0.36 0.81 + 0.252) 12.71 + 1.06 13.46 = 1.47
D (x 10‘7cm’/h) 4.05 = 0.75 8.98 + 2.97 0.53 = 0.05 0.50 = 0.05
Kn 2.37 + 0.43 3.54 + 0.68 8.59 + 1.40 4.01 + 1.132)
Each value represents the mean * S.D. (n=4). a) P<0.05 compared with Rp. 7.
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AT MY OEFEASEEOMEIX. Ty ME
JEDOARTITV, FVIKE#EH% 2 & 5h THIEL
720 AT M VXM & b PRI &
N7zo BZH MBI E 72132 DT H 0 HAE,
HRE, RERER SIS LTwbEEbNhb
(Fig. 6)o d-Limonene Zl&95E Rp. 8) K
JE BRI 2 5 < ISHIN L 720 Z ook
IR DR R OB TH - 720 Z DHIHNZE
Fig. 4 {IRT &9 R EBORICEE L T
Lrlbhbd, B, A7 M= VIFEEFREY A
— MTEIKGHE SN 5 720T, FEHN
TRETHDHEEZOLNS,

3.2.3 [EHEAREORLE

Wistar 5 v NEREIZOWTIREERRIL 282 L
705 B OIREERS DRIz, @I twix
WMHTELZh o7z FD728, I homogenate @

60
a) O Fs "
50 L a)
a)
S
o0
3
[
= 30
S
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=
3 20
£
<
10
(]
Rp. 7 Rp. 8 Rp. 7 Rp. 8
2h S5h

Fig. 6 Amount of melatonin remaining in rat skin
Each bar represents the mean£S.D. (n=4).
a) p<0.05 compared with Rp. 7.

Table 6 Protecting effect of melatonin on lipid peroxidation

9000xg _EiEE G IOWT AT b= v oRiEl %
W Lze ZOfER% Table 618 L72, AT b
= OGS R 5 KU 10mM T 70% P Lo
FALRT I E 2 7R L72e S OFEHIZ S Tl &
NTWwb A5 b= ? lipid peroxidation D] &
—HT 59, ZFIZOWTIZIIHERERIESN
Bhrolzh EETH AT b= VIRE AR %
Bl LT\ free radical i & %4865 5 B8 OMIiE
AETHEEZOND,

3. 2.4 HFIBHFIER

UVB BSHC X BAIBECR 2 2 5 b= > ol
ER 2B L F / — Vo ZFi L I L7z, UVB i
BHI X DA (R 37 1.33£0.58) A5k bz
D AT U FIVIRE OB L) AR R
L7z (Ra70)e ZORMPRIEREL T/ —VDE
M (A3 7 0.33+0.58) 1B L7z, & DEER
Tld 7y VOBIED A o7 (n=3) DT,
DT v xR 2 LEEdH 505
AT M= VIIHBEEIHITE B LS N5,

4 %% 1A

Y VERIATIVOR &R, BN K
CFua v —YHE RS2y VRRE L
oo AT VRO T v ML EBEEIE T A TV
AL D D 3REREN o725 @ 6 KU 24h
DN P BL R T A T OVERE AYH GG L B
L. [FEENGIEZEi#w] ONIET A7 VIKE
2RV LR ol a7 VBRI AT IVEKIC
Fu ¥ — Ui EEH
VRO LNz TNHDZ

Concentration MDA Inhibition Eb, I VMBI AT
(mM) (nmol/mg protein) (%) B L F
° 0-450 #0020 - P B S < T % 0
1 0.457 = 0.020 0 T REKBTOAS =
1.5 0.386 = 0.038 14.2 FEOEBIHIZEH T 5
5 0.085 = 0.015 73.0 Yz LN, WIUEHEH]
10 0.065 = 0.011 79.4

I VBRI ATV (K

Each value represents the mean * S.D. (n=3).

Ji BRI T DRI INK
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AT F=213T7 v P RO MR & RS
(&ML 720 d-Limonene #fitAd 5L 5y M
EOEBEIZ EAH LA e PEE TR LAY
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JECHR < Bk L7ze F 720 UVBIREHC X 24180 %
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Hepatocyte growth factor (HGF), originally discovered and identified as a powerful mitogen for hepatocytes, has
mitogenic, motogenic, and anti-apoptic activities for a variety of cells. HGF has organotrophic roles for regeneration
of the liver, kidney, lung, etc. In skin tissues, we previously showed that HGF has mitogenic and motogenic activities
for normal human epidermal keratinocytes and melanocytes. We here studied a mechanism of epidermal wound
healing by HGF. HGF is produced by normal human skin fibroblasts and HGF production is up-regulated by
interleukin-1, platelet-derived growth factor (PDGF), basic fibroblast growth factor, transforming growth factor-u
. and prostaglandins. Using in vitro epidermal wound healing model, we found that HGF but not PDGF stimulated
healing of cultured keratinocyte sheet. Importantly, addition of the conditioned medium of PDGF-treated fibroblasts
but not non-treated fibroblasts stimulated in vitro epidermal wound healing, indicating that PDGF-treated fibroblasts
produce a soluble factor(s) which stimulates epidermal wound healing. The fibroblast-derived soluble factor was
identified as HGF. Since PDGF is secreted from activated platelets in wounded skin tissues, the results implicate
the presence of a paracrine cascade for epidermal wound healing: PDGF secreted from platelets activates HGF gene
expression in dermal fibroblasts, while fibroblast-derived HGF stimulates both migration and cell growth in epidermal
keratinocytes, leading to rapid wound healing after skin injury. In addition, HGF can induce growth and migration
of dermal endothelial cells, which are essentially involved in wound healing as well. We recently found that HGF
potently prevents apoptic cell death in many types of cells and has therapeutic effects on various fibrotic diseases
such as liver cirrhosis, renal fibrosis, and lung fibrosis. Taken together, HGF may well become therapeutic tool for

treatment of skin injury and fibrotic skin diseases.
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Tropoelastin polypeptide and mRNA were detected in cultured normal human kerastinocytes(NHKSs)
by RNase protection and Western blot assays. The expression of elastin by NHKs was found to reach
a maximum level at the quiescent phase of keratinocyte growth. When NHKs were cultured on
tropoelastin-coated dishes, their growth potential was greatly suppressed compared with other matrix
protein-coated dishes. These results suggest that cultured NHKs can actively synthesize elastin and
that keratinocyte tropoelastin may act as a growth -regulator for keratinocyte.
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Relation between epidermal elastin
and skin aging

Shingo Tajima

Department of Dermatology,
National Defense Medical College
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2.1 fEkEEE

b AL (NHKs) 3, Kh 1>
7 A (0.03mM). EREENT (EGF). 1 ¥ A
Uy BT ERAMEE. N FuavFyreat
By (K110type II) T, 37C. 5% COz2 95%
air DFMFTTRRE L, FLar7Ly b 80%
of confluent) I27% 57251 @ 3 DEIGTHIKL,
3fCH. 4MH DMz RFIZERCTHM L7z,

E b R R E I 10 % TR L TE % T
DMEM THi# L 72,

I 2 15 5 72O OFERE 3813 Dike & Farmer
DKL THT 72V TLar 7z (80
% of confluent) 127 » 72 b FEZALANLE 0.02
% EDTA #&0.25% b)Y 7> T37C. 5%
A Fax—FL, Mldz#EEL 1mL K720
1.5x 105cells DEET 1.3% A F L)V a—A%
“rts K110type THFHH 33 S & 37°C T 2 REH]
¥:38 72 (suspension-arrested), 72, b MFEK
ALHE % 2 x 10 5cells DFET 3/5mm ¥ v — L
iR & 37CTomMEM. 24 e, 72 IR K 110type
BRE b CREAE L7z 6 M2 ISR petri dish
DIRIZITE A EHRE L BN @, 24 Ktk
(AN LT 7e (BRI o F 72, 72 Ref TR
M T 7 LY MR ) L (FL) 230G
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F 5Tz (density - arrested) 3,

TSI % EAH b 1R 2 F > O
ZRL7201e M EEAUHIEZ 4.0 X 10 *cells
DEET, FOtype ] 25—, type NI J
—T v, FIZV, 747U XA7F ., PuRL
FAF v ERENENI—FLTEW/A3Bmm ¥ v
—LIZHEE W, 37C. 5% CO2. 95% air DT
TCTKI110type TH TR L7, £LC. 3 HH.
5 H B & fle L7z, Ailfoifileidko
LWL THTo 72 Yy —LINOR A FRE L,
PBS T2 MyE& L7ze ¥ v —LNIZ0.02% EDTA
#&10.25% M) 7Y &Nz 37C. 54 v
Fax— L, (AR BT TRl ASHIEE L
TWADEMHRELIHE, 3=y —ho =T
HINaEZ JE L 720

2.2 Northen blot assay

2. 1 O)FETRFE L7 NHKs 7* 54 RNA &
Chomoczynski & Sacchi ® kG | Z# T 7 =
VUFFTT A= FEHOWTHI L 2ug/ul O
BEICHHE L T3 % £ T-80C TR L 72
Dug®RNAZ IMZ7 VA FH—LzTL
10mM V) > FE#EAE#E (pH6.5) T50C, 1 WEfj
BMUTENSELRE 1 %7 T —A7 VTER
KEIL, FABY ATV L, 207
A NVT—%50%FNVAT I F, 0.1% filcoll400,
0.1% polyvinylpyrrolidone. 0.1% bovine serum
albumin, 0.1% SDS. 100pg/mL tRNA, 5 XSSC
EEOGHITA2C, 4 M7 LA T 54 XL
7ot%. 32p THGRL 7270 —7"T42C, 24 Kefn
ATNVFTAL X LTz 7405 —%2%xSSC/0.1%
SDS Z & &l T 15 M =R T L7z %, 0.1
X SSC/0.1% SDS % & LiE T 15 /3 M= iR Tk
720 mRNA OZEIE, A= I47F 74—
WCEDBIEEL, A= I VFTTLET VY A
=12k Y ERALL 72 W7 12— 713 GAPDH
(glyceraldehyde - 3- phosphate dehydrogenase) (¢’
BHA) T LA F Fa 50T NvikE v
T [y -%P] dATP TEGRL7-d 0% Hw/z,

2.3 Ribonuclease protection assay (RNase
protection assay)

2. 1 OFETHFE L NHKs 7* 54 RNA #
Chomoczynski & Sacchi ® HEIC¥E LT 7=
VUFFIT A= HWTHIH L 2ug/ul O
JEIZ 725 X H TR L CTEHT % £ T - 80T TR
Hlle 29 AF o NWKREEZET L b
DIF AF >~ cDNA (EcoR I /Sac 1 424bp) @
% pGEM32Zf (-) vector I[Z#lAAHK, T7 RNA
polymerase % H \» T $ & & Bl %] 2* 5 anti-
senseRNA 70 —7%¥5. L, ZOT0—T%[qa -
#P] UTP(6TBq/mmol) THE& L7z T LT, S0ug
D RNA LZOTu—77% %FNVALT I F, 40mM
Piperrazinediethanesulphonic acid (pH6.4), 400mM
FEfEF b 7 A (pH6.4). 1 mM EDTA % &5
T 42C, 24 BN A 7)) 4 A L7-%%. RNase
A (10units/mL). RNaseA (10units/mL).
RNaseT1 (200units/mL) Z T 37C. 30 5
BREL L7, 2 LTRSS N 572 RNA
WE8MREZEL6%T 7Y NT I FFIVTELR
B L7288, X7 4 VA ICHES 14 24 B 0 5
A8 W, — 80CITHE S L. A= TV F 7T
TA—IZKOBIEL, TYMA—F—ICX ) ER
1L 720

2.4 \Westemn blot assay

bt MEREAREASa Y T L Mool &
D% 200mL 7=V L7z TOFME 5 o8
7 bR HEA] (1mM EDTA. 1 mM NEM,
1 mM PMSF) f#1E T, itk 7 » €= 2 (176mg/
mL) ZMA ACTHEL 2D, 1HE L. ¥
Ny RN L0 Z0f%. 4T, 10,000r.pm
20 3O L iEZ R L, B E 2M 77 3
VU &te, 50mM Tris-HCI (pH7.4) &
WL, 4T, 10,000r.pm 20 5RE.0 L B %,
2M 277 =Y VA & T 50mM Tris-HCI
(pH7.4) TP OPHALL THB W24 % T Hu
— AN T EERHCTTIVA#E T/, ZLT
K777 arE3ARIMIILTELED, Lilo



5 o8y SRR IEA 2 T 0.1% MR T 4 T,
3 HIEENT L 72BN NI % B, sample
buffer (10mM Tris-HCl pH7.4, 1 % SDS. 5 %
Glycerol, 0.01% BPB, 1mMDTT) ([Zi&f#L. %
A2 100C. 240 L7-#. SDS-PAGE 7
SFALITY MV (2~ 15%) TEEAREIL, = b
OtV a—2A7 4 V=285 L7zW, LT A
FUPRIC X B38IE, ECL™-7 2% 70
VT A YTV AT AR HWTULTFO X ) I2AT
5726 74 WVF—% T-TBS G0mM Tris-HCI
pHS8.0. 0.9% NaCl. 0.05% Tween20) HC5 %
MRESR. DB AFLAINT 2ET T-TBS T1H:
M7ay &7 L7z, T-TBSHT 305 HokEE.
5,000 fEAMDE 7 7 0 —F VAT T AF L Hifk 12
T 1HERIROG X872, T-TBS HC 30 7R3k 4.
5,000 BEATROBL~ 7 A 1gG PR T 1 K SOS S
720 T-TBS HT 1 k%, ECL FGAIE &
FOG S, XHET 1 VA TEIE L7

2.5 mERE
b RKEA LN & BRI & T T AT
a)
e, »
® -~ 1600
® - 517
- = 39
. = %
® - 22
‘ - 75
1 2314 5

Figure 1
input sample RNA, and protected anti-sense probe.

1

XY UN—=AFA4 FeHeTHEL, ay7 vy
N OIREIZ o 725, MilLE 4 %8 RV ATV
7 FCHEEL. T-TBS T 0.01% %R
=& T-TBS CHAMMIE S 72, 1%
VIET VT I 7Ry F 2%, 500 fEARO
T/ 7 a—FVHIT T AF VAT 4T T 24 K
PO &7z, T-TBS T 60 4Pk, 500 £
Mo+ F Vs nzhi~w 2 1gG HikT 30
SIS & €720 T-TBS Tk, ABC/AP kit
HAWTHIG S8 7-1%, BV EEMEE T oBlgi L7z,

3 & R
3.1 BEEMREBLEERICETS ORI
7 2F BIEFORSR

Bifge MEREAMIBICBWT huRT I 25
YmRNA X/ —# 70y METIZ, AR
BT O PRI TE L o7, LA L. RNase
protection assay Tl&, 70— 7RI LT 57
A b (424bp) %, BiEER b EZERHESF AN IC B
59, FrfEe FREMUIILICB W T O HERET 5
ZEMNTET (Fig. 1) 424bp DNV FETFT V¥

6.0
£ 40
E]
-
g
£ L0l
5 2
-
. 0 50 100 200
ug RNA

28 4 5

Tropoelastin mRNA is detected in cultured keratinocytes by RNase protection assays with a linear correlation between

Total RNA was isolated from cultured human keratinocytes of dermal fibroblasts. (a) RNase protection assays were per-
formed without (lane 1) or with (lanes 2-4) RNase digestion, using dermal fibroblast RNA(1 ug per lane) (lane 2), keratinocyte
RNA(50 ug per lane) (lane 1 and 3), or no sample RNA(lane 4). Molecular markers were Hinf | fragments of pBR 322 DNA.(b)
For quantitative assays, RNase protection assays were performed with a range of keratinocytes RNA(0-100 ug). Values are

mean = range from duplicate assays.
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PA—=F—IZX o THME LA AR MR
LD b B RT S ZF ¥ mRNA LAV idHE;
b MEEHRME MO P o AR T ZF 2 mRNA
LRVOKL/20DmTHo Tz Fio. THiER
L LT bEEAMIERNA O®% 0~ 100ug
OHPAITEL S/ ETu— T IR E 7 5
FAY DT VYT 4 —IERNA ORICHEFILT
WinL7z. LoTIhebdERTHEHT % RNA
OE% 50ug & E L7z,

3.2 EEEIMREALCMRICEIZIISXF
PRYRTF NOFER
Fige P REMMRER Dy o8y BV
~bFTTA4—THM L7z Nods~47T DT 57
¥ g V12 68kDa OALIEIHIT T A F PRI R

a)
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Figure 2 Tropoelastin polypeptide is detected in the me-
dium of cultured keratinocytes.

(a) Conditioning media of curtured keratinocytes were
pooled and the proteins were fractionated by gel chro-
matography equilibrated with 50mM Tris-HCI (pH7.5)
contaning 4 M guanidine-HCI.

(b) Every three fractions were mixed and subjected
to SDS-PAGE. Tropoelastin polypeptide was detected
by western blot analysis using antibody. The right lane
indicates tropoelastin secreted in the medium by cultured
smooth muscle cells.

Wy Raefith Lz, ¥fio7527 33> T
ERIC b sz -7 (Fig 2).

F 22 ERAEIC BT, b bR RAEE A &
FfkIC e b EEAILIILIC B VW THT S 2 F 3T
PRATKE S % BT WA H 17z (Fig 3).

3.3 EbrXEAHEBEOMBMIES FOKRT

FAF 2 EDEE

50ug @ RNA # i L7-iEd, 7o — 714
W77 77 A FOFEBUIEAED, BN
T MIEDEHFE D13 ) A EIIS H o 72
(Fig. 4),

b b 2R ML ORI 5 BT 5 AT

Figure 3 Cultured keratinocytes are immunostained with
anti-elastin antibody.
Cultured skin fibroblasts (a) and NHKs (b and c) were
fixed and stained with (a and b) or without (c) anti-elastin
antibody at a 1 : 500 dilution. Scale bars, 40 um.
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Figufe 4 Tropoelastin expression is modulated during different phases of keratinocyte growth.

(a) Cells were trypsinized and suspended for 6h in 1.3% methylcellulose (designated as Oh) (lane 1; suspen-
sion-arrested phase) or plated at a density of 2 X 10° cells per 35mm-diameter petri dish and cultured for 6h (lane
2 ; adhesion phase) or (lane 3: proliferating phase) or 72h (lane 4 ; growth-arrested phase) in K110 Type II. RNA
was extracted from the cells at the end of the culture, then tropoelastin mRNA content was assayed by means of
RNase protection analysis. GAPDH mRNA level was determined by northen blot analysis. (b) The level of tropo-
elastin mMRNA was determined by sccaning the autoradiograms, and normalized by GAPDH mRNA level. Values
indicate densitometric percentage relative to the mRNA level at Oh and mean =+ range from duplicate experiments.

COWBIIBWT, type 12T =4, type 12
F=rU, FIZV, TrATRAAITF U REN
TNI—PL7zy vy —LIZBWTIZ3HH, 5H
HEbIZ, DEio#E@) a> ta—roy v—
L )Mt A Lz Pa RS AF U %
I—bF L2y —LIZBWTREIZEDI— MLz
Yy—LROaryba—LoT v —LEHELT
3HH. 5HEB& HISHEMIIIMZ ShTwniz
(Fig. 5)»

4 F %

FIOEERORR TR L M REZAHIICS
WT MaRLZ T AF VA mRNA, ¥ 2287l LA
WVTHBMENTWD Z L5 ho Tz KR AILH
facikdags—rr. s3=r, Jusrtrsu s,
T4 7RI FEVSTEL DTNy IR
U7 EFEHLTVDL I ENPICHE I N TV
DT, TOTLRFZIERAKRL T L TIERV,
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Figure 5 Effect of solid phase of tropoelastin on human
keratinocytes proliferation.

NHKs were plated at a density of 4X10* cells per
35mm-diameter petri dish on fibronectin coated (FN),
laminin-coated (LN), type | collagen-coated (I), typelV
collagen-coated (IV), of tropoelastin-coated (Ela), or plane
(Cont) dishes. Cells were grown in K110Type |l for 3,
5days. At the termination of culture, cell number was
counted. Values are mean =+ SD from triplicate experi-
ments.
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Rigge P RE AR b RS AF ~ mRNA
LAOVIdEEE e MR IR bR T
F Y mRNA LRLVD 1/20 D THo7o 5FT
Fiage PREAHIIICBY TS AF U HE
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AL F aRT 5 A F I35 B
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7oo Foo b MEREAMANIEICEITS PR T
AT EBIE, kY (L) 1S Tkb %
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b FMEILIHIEIC 31T S androgen receptor, 5o-reductase,
17B-hydroxysteroid dehydrogenase DFEH
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In order to know whether adrenal and gonadal weak androgens are utilized to form acttive androgens
in human hair, we studied the expression of androgen receptor (AR), bo-reductase and 17B-hydroxysteroid
dehydrogenase (178-HSD) in cultured dermal papilla cells(DPCs) from various body sites. AR was expressed
with the order being male axillary hair = female axillary hair>Beard> occipital scalp hair. The expression
of Type I 5o-reductase is a ubiquitous property of DPCs. In DPCs from beard, a high level mRNA of type II
5a-reductase was observed, which is in contrast to the undetectable level in DPCs from occipital scalp hair
and axillary hair. Type II 17B-HSD mRNA was strongly expressed in outer root sheath cells (ORSCs). DPCs
except for male axillary hair, expressed no type II 17B-HSD. On the other hand, type III 17B-HSD mRNA
was strongly expressed in beard and axillary DPCs, and was equally expressed in axillary DPCs from both
sexes. ORSCs showed low level of the expression. mRNA Expression of type III 17B-HSD in DPCs was not

regulated by androgen in axillary DPCs. These results suggest that the sensitivity of hairs to androgen is
partially controlled by the cell-site specific expression of AR, 5o-reductase, and 17B-HSD in DPCs.
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t FOEMERIE EICHRIERRO FEREE
EHIREEICHIR T RGBS L DR S
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127 5he o, BEIICHD SNFREOREICE
Wk, BURREOREICHHGT5, 2hb
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Expression of androgen receptor, 50 -
redutctase and 17B - hydroxysteroid
dehydrogenase in human dermal
papilla cells

Satoshi Itami

Department of Dermatology,
1 Osaka University Medical School

LCH Y, RoOEIFLIMIII I OB
\ZHX 5 0-reductase DIEEAE G R L L 5 7
Fi pH & ) DD 5o-reductase TH Y 5, Hidk:
DOWEEDTILIMNLIZ BT 5 50-reductase (i
DO TR 50-reductase TH5HZ LS
Mo TWAET 8

—H ZHECB T EFREE RO BAER X b
RERHKENRELTL %% EIFHROBR
JVE »T& 5 dehydroepiandrosterone (DHEA).
dehydroepiandrosterone sulfate (DHEA-S).
androstenedione (A*- A) I3 EHEMOBAERTA S
FTTIWMLIBED TWwW 0D, ZhsnZ ik
RIS D BRIV T ¥ DRI BV TR
LHEWERNVENIEREIND I EERRRL TV
bo B9WERT O A FARVEY ERDARMER T
oA RARVEYEOMEEBIEH AT 5 178
hydroxysteroid dehydrogenase (173-HSD) (.
AT FRVEZPEL2ODOG L 2 HEERT
%12, TMD178-HSD 37 % N 271 ¥ (T)
Z A-A IR EL, M&o 178 — HSD it A*
-A % TIEMHALT 2 B9,

ZZThivbiui, b M EAFMRICETZH
PEARIVE SEH A = X 2 OPE R % % 5
B72012, BUAVEVZHEE T8, T#o5



b FNEZLIEMARIC H 17 B androgen receptor, 5a-reductase, 17 -hydroxysteroid dehydrogenase DFER

o-reductase B LI H, M#F D 178-HSD D%
HIZoWTHIR L 72,

2 X B

2.1 EIEEHaEE

BRI ORI E MilaRE 2813 2 TIZRLIK
ENTWBHETITo 720 0, J RIS
BHICAF L, BILEHIIZIE 17 320 5 47 %,
2ZVE 18 1 & 40 sk DB FFREAD O HilE L 72, 5.
RE., HBIFBEDOK A 5H ¥ T NVE iz, Zh
SIEF NNy a4 — 7 uE (DMEM) 12 10
% F2- 1l (FCS) 2N & 7285HT %% O2. 5
% COz2v STCOFMTTHREL, 7307V
IV M%7 T 2% FCS #1272 DMEM
BT 48 WEHIET#E L& RNA 2 fii L7z, §XT
3A 0 6 4 FE TR L Z-fle & w7z AEER
AR omETLE Y, DRI n T
WAHETRE L2 7 Kb BRI o8
#1113 MCDB153 {2 0.4ug/mL hydrocortisone. 5
pg/mL insulin, 50pug/mL ampicilin, 6.1ug/mL

ethanolamine, 14.1ug/mL phosphoethanolamine,
5ng/mL OEEZMILEEN T (EGF) & 0.1mM
Ca** # M A7 KGM Kb T L 72

2.2 RT-PCR&%

[\ L 720018 & 42 RNA % acid guanidinium
thiocyanate — phenol — chloroform ¥ i
L7ze ZTNENDORRNA O lug ZHWT2.5
M random hexamer. 5mM MgCl:. 50mM
KCIl. 10mM Tris — HCIL. pHS8.3. 1 mM
deoxynucleotide triphosphate (ANTP). 1.0U/
uL RNase inhibitor (Takara, Tokyo, Japan) &
2.5U/uL M-MLV reverse transcriptase (Gibco -
BRL, MD) @& TG s %47 - 72 PCR
1315 5172 ¢cDNA 100pg % A v 0.5uM 7° 7 A
~—. 2mM MgCl:, 50mM KCI. 10mM Tris-
HCL. pHS8.3. 0.025U/uL recombinant Taqg DNA
polymeras (Takara, Tokyo, Japan) ®5fTH7 -
726 PCROFVIX 7 LAF T IA4=3— 130
FKENTWVD cDNA =27 Ty AHD VW

®1 FVIXILFFRK TI71v—

T4 <7 fiiE H4 Z(bp)

[5a-R Sense 5-TTACCCGTTTCTGATGCGAG 333 352 1024
Anti-sense  5-GTTCTCCACTTACACACAGC 1337 -1356

I 50-R Sense 5-GGCCTCTTCTGCGTACATTA 280 -299 803
Anti-sense 5-CTAAGAAGCAACTGTCGCCA 1063 -1082

AR Sense 5-GGTAAGGGAAGTAGGTGGAA 324 -343 998
Anti-sense 5-CCTTCTAGCCCTTTGGTGTA 1302 -1321

11 178-HSD Sense 5-CAAATGGACATCACGAAGCCAGTGC 489-513 827
Anti-sense  5-CCCAGTTTCCCAGTTTCCCTTTCAT 1291-1315

11 17B-HSD Sense 5-TTCTGGGATAGCCCTGTTTCCTTGG 600-624 459
Anti-sense  5-TGGTCTGCTCCTCTGGTCCTCTTCA 1034-1058

G3PDH Sense 5-CCCATCACCATCTTCCAG 250 -267 577
Anti-sense  5-CCTGCTTCACCACCTTCT 809 -826

150 -R, IAJ 5a -reductase ;

Il 50 -R, IR 50 -reductase | AR, BHEERIVEVZENE

11 17-HSD,

IT #9178-hydroxysteroid dehydrogenase ; 111 178-HSD, IIAY 178-hydroxysteroid dehydrogenase ;

G3PDH, glyceralde-3-phosphate dehydrogenase



DEFHL, ThaeR1ICELD7z, 18O 50-
reductase & 30 %4 7 VT, DHID 50.-reductase
J BRIV E Y ZERIE B A 70T TR
M# o 17p-HSD 1& 38 %4 7 )V TPCR % 1T -
72 glyceraldehyde - 3 - phosphate dehydrogenase
(G3PDH) Z ik ¥ bra—L & Liz, ShSDHIE
FEWI% 2 % 7 70— A VESRIKE T L7,

3 # &

3.1 PCR EiREMDETE
RT-PCRETH LN BRI VE VZHIK, 5

a b c

600

Kpnl Sac | Stull

1 PCREMODFIRREERIC & 2FE

_Q

o-reductase, 17B-HSD ®OZF 2N ) % Fiii
1 72 HIBREER OCIWT 8y — & TR L 72 X112
AT LYYW SNz TR T e — A5
BAKEREIC L ) PSS 4 X —F L7z,

3.2 BMKRIVECZEME. 5a-reductase D
k50
e, BREEE. BROMEORZEILIHMILT
5a-reductase & BRIV E VZHEMARD mRNA %
Bl L7z (M2). BHERVE ZHREE B
HMEE = LIRS > 8 > R E O TERLEMzo

e f
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Various attempts have been made to measure mechanical properties of the skin quantitatively and
noninvasively. However, no attempt has been made to measure a tactile sense of our finger that palpates the
skin; when we palpate the skin to search for any change, we at first rub the skin surface softly with a finger tip
to detect a surface change and then press the finger against the skin to perceive any alteration in consistency.
The problem here is how to record such tactile sense quantitatively, because the palpating examination for
smoothness or softness of the skin totally depends on a subjective perception. Since a new tactile sensor
that evolved from robot technology is equipped with a fingertip-like sensing probe oscillating at a resonance
frequency of 60 kHz which is capable of clearly sensing small differences in hardness of solid substances from
a change in the oscillating frequency and a displacement sensor that detects depressability of the skin, we have
tried to introduce this new measuring system to evaluate the hardness and elasticity of the skin.

We constructed a probe with two independent sensors, i. e, a newly developed tactile vibration sensor and
displacement sensor. To determine its usefullness we use at first an in vitro skin model and subsequently
normal and lesional skin such as neutrophilic erythema, keloid, hypertrophic scar, and scleroderma.

Parameters obtained with our probe consisted of two, ie., the one that reflected superficial firmness of the
skin, which mainly correlated with the hydration state of the stratum corneum, and the other that reflected
firmness of deeper tissue.

Our results showed that this probe is useful to evaluate the physical properties of skin lesions accompanying
changes in skin firmness.
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Although the cellular and molecular mechanisms underlying the delayed-type hypersensitivity (DTH) reaction have
been intensively investigated, the functions of infiltrating leukocytes and skin resident cells in the elicitation phase
of the DTH reaction are not completely understood. To gain more insight into the role of these cells in the DTH
reaction, we performed differential display analysis aiming at identification of the genes showing elevated expression
during the DNCB-induced guinea pig skin DTH reaction. About 250 cDNA fragments, each corresponding to the 3'
end of a RNA species, were obtained through differential display analysis. Characterization of 50 of them led to the
identification of 28 genes whose expression was elevated in the DNCB-induced DTH reactive tissue. Sequencing of
the 28 cDNA fragments and homology search analysis demonstrated that 10 of them represented known genes, some
of which, in particular elafin (an elastase inhibitor) and ferritin, are considered to play roles in the DTH reaction. The
other 18 cDNA fragments are probably derived from unknown genes. Northern blot hybridization with the 18 cDNA
fragments as probes revealed that the expression of these genes during the DTH reaction changed with different
kinetics. Cloning of the cDNAs of two of these genes indicated that one is that for guinea pig tryptophanyl-tRNA
synthetase, a protein recently found to be induced by IFN-y and upregulated during the late stages of mononuclear
phagocyte maturation in vitro. Strong induction of the gene for tryptophanyl-tRNA synthetase during the DTH
reaction suggests its involvement in the in vivo immune response.
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Fa L~V TIFZEDSHED ST W5 b DD, itk



DTN HHERE E N2 B DIZOWTHET 5

LWV HPRETH o720 T2 THRILA X, &

HEE AL DN DR IR L EZE 2 BIRE R o T

W52k HFEL T, differential display 3% H

WC DTH RIS OERRICHEIA LA LT 5 #

R ERCIIGT 222 L, BiE LTE

WEY MEFEATZ, TNUTZFO DTH RN IS

RO LA TRDE MZEMLTWERHT

H5bo

2 X B

‘DTHREDHFE: v=turuouxr¥r
(DNCB) 100ug#7uaA{ ¥ NE&E7 V23
FEERAL. ELEY b (Hartley albino £.
6 ~ 7 i) RIS L7z 2EM %, BA
D L7 EEHIC DNCB =% J — Vil & &
iy Bk 2 RER OB G %2 YIBR L C LAk 0 92kR
IZHW72,

- REREMRE & BEMmOBRE - R 12HET
THLHEEL 720

-RNADEBEER: s 5 oM RNA &
QIAshredders # FIVCHEEL 72, ZHIZE S
12 DNase I THLIH L 7-7% RNeasy Total RNA
Kit THE L7z, KEAR#E» S D& RNA RS
Ty TRY) R Y TREYFA XK E
BT X DR L7z,

- Differential display i& : BE#:6 712w,
EcoRI #2A4 N L 72 26 Fi3EH D 10mer 7 5
A ~—& HindIII HAL2 [ L 7z 3HEEO 135
W7o Hh—FVTdT &2 HWT, RT-PCR
2TV, 6% T Z7UNT I FSMRES VT
SEEL. BIONY RENIRL7Z, ShE 7T
A X FIZENR L CHfERCA %2 Pee L, FASTA
& BLAST ZHWTHRER Y —MEZ2IT5 720

/YOy hnNATJUEA - ar &
RNAZ1%7AHU—AKRIVAT VT N7
THEE = b Ok u— ZITHEE, BEICRE,
B4 72 cDNA 70 —7% WIS 7Y 54
Y=g raftolz, HELTEELEY b

B -T2 F ¥ cDNA 7u—7%Hwiz, fEFid
BAS1000 XA A A=Y 7 F I A4 FTHML
720

*cDNASA7ZU—=&78—=2% : ConAHl
eIV E Y MPREAMIE R mRNA 2 H» T,
FAEY ZAPILIZTA 7T — %L, &
XY ru—=vr il Bttoruo—>
H¥ko cDNABFIZ7 77— 3 F& LTHEIR
L7z

3 # &

3.1 DTHRIETHRBEILBET S cDNA KA

DFFH

Differential display 1 T#y 250 ¥ cDNA r
A48 DTH BUG THBDSEHES 2 BAR T DA &
LTHELNIz, 2 TEOHRDPS 50 MiH 2 MmA
B\, EEHE 24 e 4 0 K LR & [l U )
WTEEL TRV E 25 RNA & Hijk
L. /¥ r7ay M TYVFALE¥—= 3 v ETo
7z A, 8 FHEIZOW TS DTH RS T
L T\w/zo 25 % DEG (differentially
expressed gene) & 4 FF. F O ILES % Pug
L. ARV —WEZITo72. TOMR, 181
HEobzolIhiIcicfEshtnindo
T, Yo 10 HEIZBEMOEETFTHAS ) L
EEIN7z (Table 1)o ITNHOHIZIZ, =T 7
4, 7x)F U ESH Hox-1.7, I ba ¥ Y
7Fhr7ualb, VERYV—LRNA, VRV —A
LU EHAE R EEET R Tz,

3.2 18EHEHDODEGODTHRICHEITBHH
HOZFZE(L
Zh s 18 Fi O DEG @ DTH s 2Bl 5%
F2 5720123, FEHOBRFEALZ <72,
ZOMRBLZEI DD NV —TIIHETEHZ
DS PITR -7z (Fig 1),
(1)DEG 4. 6. 7. 1313ZD5EHAT 12 R HIC
Y¥—2rtroiz,
(2)EG10, 12, 14132 DZHAMERH & & I -
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Table 1 The identified genes differentially expressed during the DTH reaction
Name Size Identity Name Size Identity

DEG#1 167bp  unique DEG 16 312bp  unique, 90% homology
DEG 2 129bp  unique with ACO015*
DEG 3 141 bp  elafin DEG 17 194Dbp  unique
DEG 4 124 bp  unique, 90% homology DEG 18 127Dbp  ribosomal L34 protein

with D31886* DEG 19 184Dbp  unique, 60% homology
DEG 5 149bp  mitochondrion withH11836*

cytochrome b DEG20 246bp  unique, 80% homology
DEG 6 162bp  unique with N53996*
DEG 7 201 bp unique DEG 21 275bp unique
DEG 8 156 bp ribosomal RNA DEG22 213bp unique, 80% homology
DEG 9 90bp  MHC class Il antigen with AA211693*
DEG 10 73bp  unique DEG23 160bp  unique
DEG 11 515bp  feritin heavy chain DEG24 110bp  unique
DEG 12 253bp  unique, 70% homology DEG25 124Dbp  unique
with AA323500* DEG 26 287 bp B cell activation gene
DEG 13 231 Dbp  unique DEG 27 326 bp a chain of MHC class Il
DEG 14 358Dbp  unique, 65% homology antigen
with AA261572* & T67068* DEG28 170bp T cell receptor

DEG 15 159 bp Hox-1.7 protein

#DEG: differentially expressed gene fragments.
* accession number of EST, STS,GSS, or HTGS sequence data.
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CHEER L7
(3% ) © DEG 1& & D FBLAT 24 W [ H T
olze ZD95 B, DEGI6, 17, 20, 2213 48
K THREBAEZECOITH L, Yo 75
I A8 KM HICIIZ & A ERIR L AL F T
TL7

3.3 DEG21cDNA®OYO—=>7%
DEG2IcDNA Z2u—=> 7 1L72£ 25, 18%
HREOBARSZ b0 a—rifEbhiz, Th
X305 %KD T IV BHh LR HEAEEI—FT
& ZOWSIETTAI)T I T 7 Y tRNA S
K (WRS) O #IVARF 2OV K E 94% OH
DA BNz 8- T DEG2LIEENE Y b
WRS Th % & fam S iz,

4 F %

INFEFTDTHOWZEIE. A b AL 0 7
WAV, BESTRE, OIS S DTH
TOREPHEEENTZHDITDONTHRSL & w
9 N TR ENTETz, 441t differential
dsplay %12 & ) DTH RIS RATCTEE L T 55
fEfalERET 2 8w ek 3o Lg%
BATzo L DERNORIENE ) THDH LI
DTH Kt b B EICHME R TS TH 5005, s
OT7Ta=FLF oL BHLVMAIEON
HUREMEDSE W EEZ SN2 DTH D, O
H. 250 FEHIDO cDNA Wi 3wl & LT o,
HEVE R 50 I DO W TR - & 2 5 28 il
AADTH RS THBIAEE L Twize T ORERIE
DTH Bt 2% { OARF DBk L 72 BE I HE
BRIETHALE V) L E—FKT %,

28 fi ¥ DEG Wik o ¢ 10 FEE1IE 3 CTlT it
HENTVLHEMETTHo7 (Table 1) Th
509 B, MHC % TCR OB OB RIZGRIEI
HXBITL2INSOHEEZLMLTVWDEDTH
59, F72)KRY—LRNARKEHE, I bav
FU7F F7ansboBolkid, DTH G
JR TR L 72 M OG5 2 R & G &

KL CTW2DTHAH o —H7 ) F idghA
F v ofEHL, WEICEETH Y, FHcvray
7 =YWND7 ) F BRI BT 5
PA A R TEELZBEZ R LTS, L
72h5 TCDTHIZBWT, Ebshiz~vru7
7 — ¥ OFAH HIEGB LA O KA o EH %
HETWRWEEELH A /22T 71 VidT
T AL —CHRERRLER T, LRIl C I L
SNDDEFHERT b D mpE A S, AP % il
HMLTWwWB b TWwbs 2259, DTH ST
MAFHAEABER L T B W REEDSH A 9 o kIS
Hox-1.713FK A+ Xy 7 Z#EETFO—>2T, K
KIFFAEMBTNNY — VIRKICE D B EET &
SNTED, &k THINER NK Mg oRdsE s
ME L TwbEoHEdH2 0, LrLBED
LA ZOBIZTHBAEERNORIEISIZE D -
TWENE) PIEIAHTH 5,

%0 o 18 %O DEG Wik 2 TILT#ds
ENTORWEEF TRV EESN, 2
NS OBIET OO DTH KIS HE ) B2
B X 3MMHICHF SN COHEIDIY —
O EOMNBEF OB OB A KWL T2
WREYED B 5 A%, RN THBIDERIZEME L
TWT DTH BB Z R L T2 EEED B 5.

DEG21 13 F (s T & M S /- DEG Wik
D—DTHolzNru—=V 7 ORERELVEY
N WRSHEIZTTHAIENHLNE o 72
WRS EETENTAF -V FEETTHHH
~2077—YTIFN-y 12X o> T FHES
NHILELRH v ru7 7 —IORBLIHE
WHEIINT 5 2 L W SN Twb, IFN -y
Lo THESINLRERESTICM) T T
7Y EWY ALDIZLELDOTIE RV LD
W HHA, FHEINLERIBALEDO L Z AW
TdHbo 40 DTH RS T OBIET ORI
HEL72Z LT WRS OEZELRME 2R LTV
DOTIERVRNEEZ TV,

LR OETO 7 O—= v Z RO, Fh
5N — K3 5&AYD DTH KIS BT % 5%
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At the cell periphery of the stratum corneum is the cell envelope, a highly insoluble membranous structure
composed of proteins polymerized via &-( y -glutamyl) lysine cross-linking. We generated mice with defective cell
envelope by gene targeting for transglutaminase 1. The skin barrier function of TGase 17 neonates, assessed by
measurement of TEWL, by in vitro diffusion of mannitol, and by in vivo transdermal absorption of lucifer yellow, was
markedly impaired, and these mice died within 4-5 h after birth. This knock-out study has clearly demonstrated that
the cell envelope formation by TGase 1 gene is essential for maintenance of the skin barrier function.
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MR EER L > THR BB T O N8R
BarE L, AMEEZWRICL TV 525 bh
bIOAKRE IREREED SIRE L. IR Z R
DEWFEI TR Y AT 2L LT, REREN AR5
HEEND, MEIIEEOFRREE MRS 5 R
o (FALHiL) 25K ME (Ffk) R, MileZ
Db ONVHERLEALE L FTEY SN 5 5%
Thd . HEMHIZIE, MENICIE. ek
WIS %7 7 F Y HERMEDr 71 77 v &
EHICEEL ML, AROFEIZIZ IS 25
20nm (2 JBJE U 72 T8 BE 0 85\ AR 1% 25T
WEND, Z O cell envelope (FEBEMIZIZ
marginal band) & XX, RNEM:TIL2AN R IKDT
HEETS ¢ -(y -glutamyl) lysine f& THUHE
SNTEADSKY . WD 5 VI LR
WX B REEE LTHRRET 2 & EX DN TV 5,
F 72, cell envelope KT AHEHE LT, TV
I ARV Y v a—=T 4 YR EDR
BHERADIZ, o577 —¥f ey —Th

i

Analysis of cell envelope for skin
barrier function in Knockout mice

Kiyofumi Yamanishi

.‘) Department of Dermatology, kyoto
— Prefectural University of Medicine
=

BLTTAY YARYF -0 RBESN, M
Wo7Tas7—Eilx LTtk THh s Lh
Oy WEITHS 5 KB EIC S B B Z A8
TRIBENDG, ¢-(y-glutamyl) lysine K& % fil
B4 BEE# & LT, transglutaminases (TGases)
(E 2.3.2.13) DAFAEDH SN TV 525 TGase
2 (tissue TGase) [T EHMFEIIE < BT L DI
%L, ZRAALAIIETIE, TGase 1 (keratinocyte
TGase) & TGase 3 (epidermal TGase) DS4FHERY
WCHEHT A2 L2275, S50, @MERERERT
B % GRS R A (MIM 242300) OFK
RIZBVT TGase 1 OZERERASH &6 7,
IR O —ERD BHITB VT cell envelope
OBEAENASNDE Z L5, TGase 1 2% cell
envelope DIEHIZ I S-F AW HeEDSHER S 5,
KWFE Tl TGase 1OV =Y 7 =751 V7
X0 TGase 1 BIZTEE~ 7 ZZ2/ERL S, cell
envelope DIEHIZ BT 5 TGase 1 D E % WifE
12 L. cell envelope DBEEIZE S 7% ) B/ NY 7
—BERE DAL % f#HT L 720
2 £ B

pPNT BX O ES#ilE R1 1. #hFh, Dr. R
Mulligan, Dr. A. Nagy & 0 fit5.- X172, mouse
TGaselgenomic DNA & 129/SV] genomic

library (Stratagene) # A7) —=v 7 L
5N, D5 L 5.5kb & exon 3 X0 3"l
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@ 2.5kb DA pPNT ® Xba I-Kpn I B X
*Xho I-Not I site iZiiA L. pPNTmtg 1 %
L7 1 x107fH o ESHIfEIcE L L 72
pPNTmtg 1 (25ug) % electroporation "Ci& A%,
G418 (150 ug/mL) & gancyclovir (0.51 ug/mL)
TERZ ATV, ESHMildZ v =—% PCR (primers:
P1. P2) & Southern hybridization (probel, 2)
TN L. MM AR 2R L/2ES 7 10—
VEHBMEL/ ES7 U —VHEKF: YT ADH
{Z¥AN%, PCR (primers: P 3. P4, P5) &
Southern hybridization (probe 1. 2) TN L
720 Northern hybridization {Z1Z Oligotex dT 30
(TAKARA) TERGHEM L 72 5ug ® poly (A)*
RNA ZHwv, % TGase cDNA IZH53 % RT -
PCR #¥Wy % 71— 712 L7z, Hematoxylin - eosin
Yetn 15 X OF in situ hybridization (21& 4 um 785
7 4 YRR # Wz In situ hybridization
¥ digoxigenin 7 X))V ¥ 7 A TGase 1 BL U
keratin 14 antisense cRNA probe % i\ THT 5 72,
PRI L ) 2 ) Y OBIZICIE. iy
Z -1 z) vk (BAbCo) &7z, Ei#E
B X BBIHE, ERICHE > THERML 72,

FERZ K2 (TEWL) @l %£ 1213 Courage
and Khazaka Tewameter TM210 # H\ 72, In
vitro \Z BT B EEEWINO R E L, FEF~Y
A BB E 2 BRI L L v (45 &) 00 A
:0.126cm?) (2H:A T 37C Ringer ik (pH7.4) 12
PHAL L 720 B 12, FE2 NS [ H] mannitol (NEN)
(10uCi/mL) Z@&ME. 500 ul DR % B Al
POHRILL, TOEHRIZHED Ringer {2 RN
B E R RRCAT 5 720 In vivo 2B 54900
BR OB WP, B~y 22X YIS
g€ L E8% 1 mM lucifer yellow % % s Ringer
i (pH7.4) 1Z 1R Lo bz, WG
5um OHFFEYI T 2B L, propidium iodide (5
ug/mL) THfHeGetath, HOGBHMEE RIS L7,

3 # &

TGase 1 DY =2 %=y 54 7% 129SV]

Sy 7T e X2 & B cell envelope M/ 1) 7 —HEBEREHT

RIATIANITAT I )=pbrua—r=7
L7: TGase 17/ 2 DNA # T, pPNT %
&I, exon 1205 32 Neo 2 X » THEEE L
LEICTHA VLI =T T4 VTR —
ZRESEL S, ESMIfAKER 1128 AL, G418 &
gancyclovir {2 X % posotive - negative selection
471\, TGase 1#ET-O—F 0 allele [ZHIFH
Wi hBILES7u—r&2HpEEL72, ESY
O— > #27 L #32 % C57BL/6 ¥ 7 A0 RN
xAruf Y s var L, iR A2
B L7, ZORE #2710 F X T <7 2N
BON, FATITALB6 AR LATHTY
A (TGase 1 7/7) &4}, EHIIATua~ 7 Al
1 &AL T TGase 1 K~ 7 A (TGase 1~/ 7)
VB L7z, TGase 1 /128135 TGase 7 7
3 ) —® mRNA % Northern blotting Cf##T L 72
L Z A, TGase 1mRNA &, TGase 1+~ Tl
TGase 1 /"D 1/2 TH-72h TGase 1 /- T
B s o72, $72. TGase 2. TGase
3mRNA [ZIFZALAFRO S 572,

TGase 1~/ “FAEF~ 7 AL, RREHKEIVNE
v BERFIREIE L CoBED A 2 < RLEREIRTE &
EL72(X1), TGase 1~/ ~1dAEH 4 < IFFET
4-5 D) BIZTHE L7z, Zhilid, IR

X1 TGase 1xiB~ 7 XDOAIRKFFR
EEHEF~IR (L) ICHHEL T,
TGase 1 RIE~ I XL (T) (3F4E&H /&
. BRBIZERR L. BBENMEC. AIKEE
REET H B,
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O F AL TA S5 collodion baby % bt
559 7%, EREO)TVRTEENR TV LHE
fFH R b7,

FrAAr~ 7 AR O HE $ef%Cld, TGase 1/
TORBIIMPEL. AR EHITATALR
% WM R IRRE S & 13 R 0. WET, TRE»S
2T TR 7 7 e 7)) v BR oA
D3RR SITze In situ hybridization Tl&, 1R
7 ARFIZBWT TGasel mRNA (34 HE 1
&2 SRERIE N 2 CTHBLT %A%, TGase 177-
TIEZOFEIIBOHNT, WAL LT, 775
¥ 14mRNA OFBIL. 1EH L RIS, FEkEH
S A BB T TR 5172, Cell envelope
DEZEGHEREATHLIY) 7 ) ¥ ORI
TGase 1 /-~ OfEIZBWTIK L, TGase 1~/
TTIE v 7 ) VIR DREEAVRIR S Nz,

18.5 HInHF- 2 0 BIHHNBIZE Tld, TGase 1/
AT, IEEDI YR R E o
R, AEMEBLEL. Y7 heT ) >
F ik o A7 25388 72, marginal band (cell
envelope) IXHK L. Z0fb 1, MlEIZZ -
TETEEOBVERAZD LN (K2), &
NHOFRNS, TGase 1 /" Tldy 79 b7
) ¥ F Wk o002 & cell envelope TEH®

M2 TGase 1R~ XAABENDEIEFFR
EE~YyX (B4 18.5 H) Tli. ABEMRDEIIIEE
L 7= cell envelope & >N %5 (BAHREE). TGase
1"IB< ™y XT3 cell envelope 3 %3% L. #RIIE(CH -
T. 25V EZOEFEDMERERNICESETREFER S &

5N 3,

R EDURER S 7z,

BE R OAEBEN IR L LT, BFONY 7—
BEREZ AT 572012, T3, TR A—% —
TR KRS TEWL OME %47 - 720
ZOfER, TGase 1 7/7% TGase 1/ IZJL,
TGase 1 -/-® TEWL & 100 f5LA EJT#E L T
HIEDPHLN o7 (IK3)e Ty FrAF
B % D H\C mannitol DEEMEZHE L7 &
Z A, TGase 1 -/ "BEfFIZBIF % mannitol D&
IR B 0> 1000 5 DL E & FH R iR R L
(4), %512 lucifer yellow DFEEzWIEERT
13, lucifer yellow % 1 ¢RI AEATS 50 Rz ) (2 9%

L

257
AZO‘

K
o 157
E

o) 10+

5 4

0 ) ™M
+/+ /- /-
K3 TGase 1 XiE~ 7 XDRREKH7#EEL (TEWL)
FEW (+/+). ATOBEHFEFYIR (+-)
ICHB LT, TGase 1 RIEBY YR (— /=) TIETEWL
I3 100 f5LLEICHEML TV,
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0 0.02 - (5 .

0 - T T T 1 '0
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(h)

4 TGase 1 RIBY ™Y XIZH T3 mannitol DIRREIRIT
AR~y AREERE % H 50 T mannitol BEEE %
BELAME . EEYTX (O) &KL T, TGasel &
v X (@) Tl 1000 ELEDEMHIEREI NS,
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filt S F7-85E. AT lucifer yellow 13412
1LF 25, TGase 1 -/~ TIEELIZE CHIET
5 ENRERE NIz TNEDOKEREMN S, TGase
1/~ TREEONY 7z E L EES R
TwhEEz b/,

4 EF %

TGase 1 #faT- K~ XOH 225, TGase
l#ETIEAEO AL KA & {iTcell
envelope DI WHTH V. AR OINTERS:
ANOENG & ABRDALED 720 kD T HEE A
B ThHa I LEPREENT, TGase 17/
BIFDEEDNY) 7 —HEREOFE LW EEIL, cell
envelope DKIBITEK TS L E 2 5NBEH, cell
envelope Z M T 5 HIBREHDOESAE, HDH W
1%, cell envelope % 9 lipid envelope OfifiLAs
FELHEZH S TVDLO0, SHROMIEHET
5o
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The eye contains several different structures with specific physiological functions. The eye also has protective
mechanisms for serving its primary function of ensuring proper vision which are responsible for cleaning the
outside and inside of the eye and for eliminating foreign matter. These protective mechanisms include solution
drainage, lacrimation, drug absorption via the vascularized conjunctiva, corneal barrier, melanin binding, aqueous
humor flow, and the blood-eye barrier. Although protective, these mechanisms also disturb the ocular delivery
and decrease the bioavailability of ophthalmic drugs. The availability and pharmacokinetics of instilled drugs in
the eye is mainly controlled by three factors : (1) disposition of drugs in precorneal area, (2) the permeability of
cornea, and (3) elimination of drugs from the eye.

Generally, topical application of drugs is the method of choice under most circumstances because of its
convenience and safety for ophthalmic chemotherapy. However, upon instillation of an ophthalmic drug, most of
it is rapidly eliminated from the precorneal area due to drainage by the naso-lacrimal duct and dilution by tear
turnover ; this is readily absorbed into the systemic circulation. To be effective, most of the drug also should
penetrate the tight barrier of the corneal epithelium into the inside of the eye. Such behaviour can result in poor
bioavailability and increased severity in a systemic adverse effects from topically applied drugs.

The purpose of this study was to develop the quantitative assessment of drug behaviour in the eye for
the safety assessment of the cosmetic compound as an index of the damage of ocular membrane. Therefore,
the penetration of drugs was measured across the isolated corneal and conjunctival membranes of the albino
rabbit using a two-chamber glass diffusion cell. In summary, the conjunctival and cornea of the rabbit eye are
sufficiently different in permeation character to control the extent and pathway for ocular absorption of drugs.

1 #

MRS D BEE 2 A & U 7 bhE S M %4
P& G-l % 720121, IVSFT OB L O
AR R R ZRE L 72 BT U0 38 %
PR, MR 31T 2 3P EhRE 2 1R (38R L
SEWBRE A GH - PR TE L HEmAMELT A S
EHBEETHD, LAL, THUHICHET 25
BRI ODBURTH %,

FZEHIE SOOI LERERT A, RS
Wi EEB X ORI BT 2 W E)HE %2 R
WZFRAT L. 2 ORRER B 2 MU T ERNZ MG L
7210, INLOARERIC LT, IREEORY
BBMEDB X MBI BT B2 ZE L7
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Studies on the safety assessment of
the cosmetic compound as an index
of the damage of ocular membrane :
development of quantitative assessment
of drug behaviour in the eye

Junzo Nakamura

School of Pharmaceutical Sciences,
Nagasaki University

W T VAR L 72,
2 £ B

2.1 HESLIUEROBAR

Befunolol B & UF carteolol ix. L2 EHiF
BRI St B X ORI RS X 0 it 5
SN7=b D% 7z, Timolol B & T tilisolol 13,
T EA RSB X O HIEEH RS
Lot enhzd % Hw/z, Thyrotropin-
releasing hormone(TRH) 3 X UFluteinizing
hormone-releasing hormone(LHRH) (&, M4
BERASL L VLG SR 0 v p-
Nitrophenyl f - cellopentaoside (PNP) 1, E{b2#1.
AR L VAL D% V7, Atenolol.
methylparaben 3 & U" fluorescein isothiocyanate-
dextran (FITC-dextran) (*F¥41-& 4,400 :
FD-4. F¥57= 9,400 : FD-10) &, Sigma
Chemical Co. (St. Louis, MO, USA) X AL
72b D% w7z, Salicylic acid. pindolol BXF
o-ethoxybenzamide 1Z. % 4 57 & 7 Bk &tk
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X DHEAL7ze 2 DM A B RS T SR
% v 72, Salicyl methionine (&, M4fFEETH
% L7z D% /72, Phosphate-buffered saline
(PBS; pH7.4) 1. 5RY ¥ BERMRE (NaH 2PO 4
BIUNaHPO4) EABAEKEL 0 1 (v/V)
TR LR L 720

2.2 Invitro FRMEF EEER

H A B R R (K 2.0 ~ 3.0kg) &
sodium pentobarbital D&+ 512 & O ERFL. £
& A A Ly T v oo —128RAE L7
Donor flllz#Y (5mM; g HKrEE, 0.2mM; PNP,
0.5mM; TRH B & ¢ LHRH. 0.05mM; FITC-
dextran) % & glutathione bicarbonated Ringer's
solution (GBR) % 4mL. receiver flliC GBR #% 4
mLiAM L. 02/COz (95 :5%) DRAT A % il
Cans, MEEL 35+05C, KiBia 37+05C
TA rFax— L7, BRMIC receiver fllo
GBR Z R L7z F72. MO LRIEZ X 2 TH|
L 72 LRz R s (scraped cornea) & Fv 7z
HBERRD FRRIZAT - 720 FRUGABIOE R, &
Mk a= 757 4 — (HPLC) i 72134806
FEEEHIC X AT o 72

2.3 ECEER

JKAZ 50mM phosphate buffer (pH7.4). A&
HIZ 1 -octanol & 7z, FoOKE L OB
B, FNFN ] -octanol B X U pH7.4 phosphate
buffer TR W72, KHIC B EKFEE 0.2
mM OREETHM L7z, AMHEARMHEZ 11 (v/
v) TIRAL. 5min (22=1T7) HEL72e AT
DSEAREL (PO) I, ARG & ko
AAIH OIS % HPLC Cle LS L7z

2.4 KB

EIN Al GPARI ) I S R XN
donor I} X U receiver flIZHH (0.5mM; TRH
BLOLHRH) #&% GBR # 4mLiRNL72 O:
/CO2(95: 5%) OREH AZBLLRIE, MR

—IRAENEDE B RV E DFEL

#35+05C, #iPizx 37+05CTH ¥y Fax—
b L. #EFIZ donor 3 X OF receiver ] GBR
ZRINL 720 B oEREIZ HPLC B2 X W 7572

2.5 FT—HER

s 8T X — 513, Y E s o4 T
DEtEP RN Lz, @#l T 77 AWEHRT v
TN XA E IR RN RET T T T L
MULTI (FILT) CTHL&E#/ 87 2 — % 25 L7
MULTI (FILT) (&, HHRRFERZ e seft L
MR L ) G- sz b oF vz, BT
OEMEICIE, S—vFrary¥a—% (PC-9821
V10 NEC) % Hv 7z,

2.6 EYOEE

B A I 313 BB (50 ul) 2. 0.1M HCI
GOuL) B X OPIEREEHEYE (30pg/mLsalicylic
acid; atenolol. 50ug/mL salicyl methionine;
befunolol. 20 ug/mL pindolol; carteolol. 300ug/
mL o-ethoxybenzamide; tilisolol, 500 ug/mL
methyl paraben; timolol) ® methanol ¥ (100 uL)
EMZ T, Mo O M15- 3 EARBERT)
12k, 12,000xg. 10min .0 L7288, {F5N17:
L 50uL % HPLC (K~ 7 :LC-6A (BHE:BIERT),
Metig © RF-535 ¥ 7213 SPD-10A (BE3ERT)
F—t4rYxrF— 1 AS-8010 GV —), L
— 4% — : CR-3A (E#E)) I X Dl L7z

TRH. PNP # X O° LHRH (. sAFHA (200uL)
BB HE . (10pug/mL protocatechuic acid
(TRH). 50ug/mL o-ethoxybenzamide (LHRH,
PNP)) @ methanol ¥ (50uL) ZHNA T, s
OB (M15- 3 @ EAHELERT) 12X D, 12,000xg.
10min @0 L7z, o7z B (80ul) 2 [ i
Wt & [Alkko> HPLC ¥ A 7 & TilsE L7z,

FITC-dextran (&, A& (100ul) 2. PBS
(4mL) Z@INL. 7EEEERT (RF - 1500 : 5
HEEUERT) CHIE L7z (HOGHEN R © Ex.489nm,
Em.515 nm)o
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Bid, B4 2 AR RAAIERRE & 3 o 7ol R R
ETHB SN, CORERIFEFITHEMTD %,
Fig. 11, HROIEMIXE X OWiix %2 /R L T 5,
USRI IZRER DA, RN B & OV
HOMNBEE D HBR ENT WD, HEROSMINZ,
PN X OV 2 & ORGBLCRER S AL, SRR
B L UG OISR CE DN TV S,

F R TTIRER 2 B3 o MRk CARRmIM & 0.
P BRz, Ko< VL MEEE, AR, B
KX OAIENEL O 5 FE A 5 7 % Beat LR o % B
T, APRERIZE~6REHS % 25HILE
Ty BREB TR LR ICRAT L CTB Y FARE ) AR
Vo ABFEHIIE SO 0% % D, 357 Uk
e & RRMESF AT B CTH b0 WITHLE DML
J& TR e MREDRISIZH 80% 3K
T, T 7 =7 Ui L R L 2 S 0%
W LA TH S,

RN R LR GHR T H A EARE SR,
MFICE AT KBTS 2, MR L IREROMIC
A ABRFEEEEZ TR L. BB X OGO iEB)
EREMEHFFICEE 2B X2 LT\ 5, 72, Ml
LRI ATFAE L. A F ¥ % EORHR 5
BHWLTWB3,

— IS, S o R 8 X AL T H |
SEW OY AL AR ANE S % T 2

Sclera R

Lacrimal g]%d Conjunctiva

! BINE
. Canaliculi ©__/”

Aqueous
humor

BRE 7K

EE Lacrimal sac
Vitreous

body BF&

Nasolacrimal duct

Fig. 1 Structure of eye

Ciliary \
body EHE&E \

Iris ¥

Lens
k&

EDRFOSNT WD, HIRL 72 O—E7i3, 4
LG 2 & DOIHBHLERIC AT L7212, IR X
73RBS N D 720, Y ORI E
WPEZIERT 5 2 L3 RN 3SR~
FEMRATEZ G52 LTHEETH L EEZ O
%0

3.1 B EMEOIRMES AN

MRS E B PE % XS 5 M O ZER & LT,
FIRENB L O FREOONDH Y, HiHIZIR
REBLL 63 % B A & Poe L. B (L IBUR R
DOIHEBRZIED T D LEZ NS, €T T,
B W DI E % X, Y ORRETEDS
URK B P 1 B E T B BaT L 72D, Table
LR L7 58O B WA FWC, in vitro
ML W F28% % 1T - 72 Befunolol, carteolol 3
L U timolol i&, EIN THREAIEIBEICH LT
WY TH %o Tilisolol lIIEFEINA B HEWTHET
HY. FROIEZLT S5 Z LI T
Who Z IR L7 5 B OIS FRANIT
MU THAHAH. 1-octanol &R OSEERE
(PC) Mo EEIX, — 1.5 5 — 0.009 D TZ
ILLTEY., JREMEIRLZ L 2 EBD LN,

3.1.1

ER
In vitro MEAEIFLEEFEERL, Fig 21ORTH I A
BOPETF x v 3—=% 7z, In
vitro & B IR in vivo DIFEER
RERLD, PR HRE KD
B, RPEE~NOEYHL R Lo
REERZITIL. 2 LSS
THY) O W E % G 5 2
EDUEETH D, FRD S
L 7RI & S v~ 28—
FHOERSMC 3RS Ly donor HIIC3E
W% W L 7o RR R (4mL) %,
receiver I ZAEMEHR (4 mL) D&
ML, receiver M OFRMER %

B ERTZEDIRFEAR
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RERFIICERIL L 720 F 720 ABECIZ bREE Zh Fig. 313 f BHr3Eo FRESEMY) & i — I
VA DRED ) ¥ —H 2 602§ 720, L ZRLIZBDTH Do FWEMtR, FREHE KR
Bz g % FIHE L 72 B oW T b E MR ERE 1T 5 720 I—ED lag time Z/R L7212, A LAY OEAME
TR 1. GBR 2 L7z, L7z FEBRRHIAE 240min TO MO BT

Table 1 Chemical structures and physicochemical properties of  -blockers used in vitro penetration
experiment.

Molecular

Drug Structure weight

Log PC

I
CH,CNH,

Atenolol © 266.3 -1.5

OCHZCHCHNHCH(CH),
OH

H
N //O
Carteolol 292.4 -0.81

OCH,CHCHZNHC(CHy)y
OH

0
Il
N-CHj
Tilisolol 304.4 -0.24

OCH,CHCHNHC(CHs)y

OH
_ N—S
Timolol O N Q/\N 316.4 -0.16
1 - / . .
OCH,CHCHZNHC(CH3);
OH
Befunolol 291.4 -0.009

H3COC
OCHCHCHZNHCH(CH),
OH

PC: apparent partition coefficient between 1-octanol and pH 7.4 buffer at 22 °C.

- 107 —



F L, MOHREL E g LT %ed o 72 (Fig.
3A). LEEZHEEL 725G TR, IR AL

N

0,:CO, (95:5)
Membrane

Stirrer Stirring bar

I’

l(

L
Water bath
Donor (85 0r 37 °C)

(Drug solution: 4 ml)

Receiver
(Buffer: 4 ml)

Fig. 2  Diffusion chamber for in vitro penetration experiment.

WL T, AR ERED;HIRT SR Z R L
7z (Fig. 3B)o #ilRORREFWE BRI, AL
gL TR & 2fliz/R L7z (Fig. 3C)o

3. 1.2 Invitro IHALE 7L & IRFEFEEE/ X Z

A —2DHEH
SEW) DAL S % RT3 5 728, Fig. 412
73 donor HEEMIREE A —%E, receiver Il % sink
condition & L. M A —H & L7z in vitro $Ik
ET VAR L 720 Y o % JiicE
ELTH|RDET IV, EBRICAILZZETVEE

_20 4 =20 ~204

3 Al S B 3 C

= = =

& & T

2 2 &

3 k5 k5

© 10 T 10- g 104
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Qe o 3] -
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Fig. 3 Penetration profiles of 3 -blockers through coenea (A), scraped comea (B) and conjunctiva (C) in albino rabbits.
(O) Atenolol, (@) carteorol, () tilisolol, (M) timolol, () befunolol. Each point represents the average of at least three

experiments =S.E.

Donor

0

Membrane

Receiver

Co

Well-stirred

,,

Fig. 4 In vitro diffusion model for drug penetration through ocular membrane in albino rabbits.
Abbreviation: Co, the initial concentration in the donor cell; C, the drug concentration in the membrane; V, the membrane
volume; D, the diffusion coefficient of drug in the membrane; K, the partition coefficient of drug between the membrane and
donor solution; A, the effective diffusion area; L, the effective diffusion length in the membrane.

C

Sink condition
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A5, FITREBINO 5 TR b T b,
CDET N HCTITEIZ L - T Sl 5
NOFEW AR ES K O O SEWL R &
DOYWHULFRIST X — 5 2RO D Z EDTE b,
Receiver i3 2 BREHEW R (Qreceiver) BT
T 7T ARTAEFET L EUTDLH 1% 5,

Qreceiver = CO Z/ S/ Sinhd (1)
d = L(s/D)5
Z =KV/d

(D) KD 5127 77 AiEF. Co & donor H
SR, LIRoOE S, DIdikice k. Kid
SEEREL VIZROBRZEKT, B, KopT
DOIEWIEFHEE R X OROAR 2 FiEICRkD 5 2
EAWEEZR 7230, oS T A—% D' (D/L?), %
LCTHTE/ ST A =% K (KV) LW BEE/ST X —
Y xEFe L7z, BB BT TR S N RS &
W - BRI (D R2Y T, IO

—IRAENEDE B RV E DFEL

HEBIT 28R RTIBSTA—F, BLY
WS donor B ST % 82 %2 7”300
NG A= %, BT T 5 AWEREFIH L7239k
W ER/N #7075 24 MULTI (FILT) 12 &
D L7z,

Table 213, HBTITDERIC L > TRO N
BTG A= F DL DOTHb, T2 1%
ONTALRST A= BLOGHIST A =5 95,
&R e Kp (K'D'/A (IKoFEHiFE)), lag time
(1/6/D) #HH L7z (Table 2), &5, ki@
FIMEALE | X 2 BB S mofE e LT, Al
VWX % R & R L A O R B RO
(SCCR/CR). fl5ids X ORI 03 2 SR Tk
OFFEEE LT KBS 2 ABOBE & E O
M (CR/CY) ZEnENFH M L7z (Table 2). fft
? lag time (¥, 0.18hr #*5 0.31hr T TOflZ R
L7zoiZx L, RS2 72AlEcids L &

Table 2 Penetration parameters of B -blockers through cornea, scraped cornea and

conjunctiva using in vitro diffusion model.

B-Blocker N Lag time D’ K> x 102 Kp x 10? Ratio
(hr) (hr'") (cm®) (cm/hr)

Cornea
Atenolol 6 0.21 0.78 0.37 0.33
Carteolol 6 031 0.53 1.0 0.61
Tilisolol -6 ﬁ 0.18 091 0.98 1.0
Timolol 6 0.23 0.74 3.5 3.0
Befunolol 4 0.25 0.66 49 3.7

Scraped cornea SCCR/CR®
Atenolol 3 0.09 1.8 2.5 53 16
Carteolol 6 0.10 1.7 3.6 7.0 11
Tilisolol 3 0.08 2.0 2.1 4.8 4.8
Timolol 6 0.11 1.5 3.9 6.6 2.2
Befunolol 3 0.09 1.8 4.4 9.0 2.4

Conjunctiva CR/CJ?
Atenolol 5 0.22 0.76 9.9 9.5 0.035
Carteolol S 0.12 1.4 79 14 0.044
Tilisolol 6 0.15 1.1 6.9 10 0.10
Timolol 6 0.14 1.2 7.7 12 0.25
Befunolol 4 0.07 2.5 7.1 23 0.16

Abbreviation: N, the number of experiment; D’ (D/L?), diffusion parameter; K> (KV); partition

parameter; Kp (D’ K’/A(surface area of ocular membrane)), permeability coefficient. “The ratio

of permeability coefficient of scraped cornea (SCCR) to that of cornea (CR). ¥ The ratio of

permeability coefficient of cornea (CR) to that of conjunctiva (CJ).
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0.1hr &7 09, lag time DWPHERD SNze —H
FREz T LI EIlXoT, BEAED B
MR T, WHUST A—%, HETA—F B X
OTEL&E g2 B3 im L 720 SCCR/CRIE, &To
B EWTEET 1.0 DL EOfEZER L72A% b K
DiE Vv atenolol T 16, #iz b JaiAED E V> befunolol
T24E%0, KEEOEVWHDIZERE 2fi%E
RL72

O lag time IZAFEOWEERF L, &AL <
ZANSWEEIR L7z #ROIHST X — 51
atenolol DIGFHEZIRE., Mo p EREEE TIZMPE L
DBREVEEIR L2, 53T A= BLOR
EEERIE, &TO pERETHR LY BKRE
WEZE IR U720 CR/CYIZZEMINRE AR T 512
P BN 2 8RS Sz,

3.1.3 B EMEORMIEEBICKIZTEY
BEAMEDFE
JosE s B M IRETE O B A RS 5 7
DIT, B OEREEDONRELE & BRI 0 5% 8
B WS A= BLOGEIST A =5 LD
fRER L7z (Fig. 5)o fAlROEEBERIZ. B
METHE D PRV TE AR L CRAINS 2 4 3 2 A %
w7z (Fig. 5A)e —. LRERE % JEE L 72

B L ORI Edw L, AREORE1E EHE
GEIMIRD 5N h o7z ETOIRFEIZE
Ty YT A — 7 1 EEYIREEER 2T T
2IE—EDME/R L7z (Fig. 5B)e 2O EMNH,
FEWORREER, JLHS T X — 5 18T RF S
BWIEDH O E ol T2 HENT A —
& L SEYIREMEOBFRICB VT, B2 FEE L
7R ERERTIE, EUIREEOEEIIIE LA L
RO LN o720 Ly AEDEL ST A —
Z 13, Y ORFETEIARAT LT L7z (Fig. 5C)o
PDLEORERD S, PREGTEIE T A BRI~ D5
MRE R RITT 2 LML NI R 572,

3.2 KBEMEYORKMES M

—HIZ, RTF FEEMO X ZKEME TR
M FRORKE VYL, IHBE BTN 2
EHHHNT VD HDOD, KEHEIEY OIRKEE
WEHERE B 2 D Th v, 22T, X
7F FESENEFEOEFT IV E LT, Table 3ITRT
PO D AMEHOREEED LN L, )
KR D IEY)E MY T T T- BB Z R
6, A L7=3EW D 1 -octanol & #EMAHEHE O
SEAREIZ 0.005 LT Z/R Ly Wi o3
DTEVKBEEEZR L7,

© e o S aad
1 ! Ll 1 ] 111
C
fa) 4 S
o -1 D -2
S S
-4 T T -3 T -4 T T
-2 -1 0 -2 0 -2 -1 0
Log PC Log PC Log PC

Fig. 5 Relationship between lagarithmic values of apparent partition coefficient (PC) between 1 -octanol and pH7.4 buffer and
permeability coefficient (Kp; A), diffusion parameter (D'; B) or partition parameter (K'; C) in ocular membrane.

(O) Comea, (@) scraped cornea, () conjunctiva.
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3. 2.1 KBEEYMOIRMESEME

KRGV DN E B PE L, Fig. 2 O3
X N—=F HWTEHI L7z Fig. 6 121&, &Ktk
S O BREIRY) B - B AR 2 R U7 F2BR
G 240min O MO BFEEEY E# I, o
NERGHR & bR U CHRadD T e o 720 T2 HIR
B HEET 52 LIC ko T APFICBI L ERYE
BRI F TR L7z 2 TOREMITB VTR
DFRBEBRIIAPL Y S ENHEEZIR L2 KIE
PESEW) D HIRL R LS & 2 ACHE 2B % 47 - 7o db R
A JESAE C LHRH AN & 20 2 5 T2
72DAME, EBRBLGH 240min F CTHEREW O

—IRAENEDE B RV E DFEL

RO b dpoTze

3.2.2 KAEEEMOEER/NT A —2DE
H

S O NoiF w2 fEH T % 726012, in vitro JIk
HCE T WAZHED T 2 AT\ BEBIZ B % /8
FA—F EEH L7 (Table 4), Al lag time
13, 0.15hr 2°5 0.39hr T TOEZR L7=DITH L.
Lz & FEE L 72 ATl 0.09hr 205 0.58hr F
TOMliERR LTz 58T 2 =5 B L OLEME
B, FEBEHEs s ik nFE LML
720 F 72, FNRONE#E B MO RGN & i L

Table 3 Chemical structures and physicochemical properties of hydrophilic drugs used in vitro pen-

etration experiment.

Drug Structure Molecular
weight
Thyrotropin-releasi
yrotropin-releasing PyroGlu-His-ProNI, 60

hormone (TRH)

CH,OH
p-Nitrophenyl 0
B-cellopentaoside (PNP) ¢

Luteinizing hormone-releasing
hormone (LHRH)

Fluorescein isothiocyanate-dextran

0 0 OH
CH,
N
o)

HNC
S

PyroGlu-His-Trp-Ser-Tyr
i
H,NGly-Pro-Arg-Leu-Gly

CHOH CHOH
oloon 0®N02 949.8

OH OH

11823

4,400 (FD-4)
9,400 (FD-10)

OHo—cH,
o
|

H
OH OH

—O
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Fig. 6 Penetration profiles of hydrophilic drugs through comea (A) , scraped comea (B) and conjunctiva(C) in albino rabbits.
(O) TRH, (@) PNP, ((J) LHRH, (H) FD-4, (2) FD-10. Each point represents the average of at least three experiments
+SE.

Table 4 Penetration parameters of hydrophilic drugs through cornea, scraped cornea and conjunctiva
using in vitro diffusion model.

Hydrophilic N Lagtime D’ K’x 100 Kpx10’  Ratio
drug (hr) (hr'h) (cm®) (cm/hr)
Comnea
TRH 5 0.16 1.0 0.13 0.15
PNP 6 0.15 1.1 0.04 0.06
LHRH 7 0.39 0.43 0.03 0.02
FD-4 5 0.33 0.51 0.03 0.02
FD-10 4 0.26 0.65 0.02 0.01
Scraped cornea SCCR/CR?
TRH 3 0.09 1.9 2.3 5.1 34
PNP 4 0.23 0.73 42 3.5 58
LHRH 4 0.44 0.38 4.5 2.0 100
FD-4 4 0.49 0.34 32 1.1 55
FD-10 0.58 0.29 22 0.63 63
Conjunctiva CR/CJ?
TRH 4 0.14 1.2 2.4 3.7 0.041
PNP 6 0.14 1.2 0.66 1.0 0.060
LHRH 6 0.19 0.88 0.84 0.94 0.021
FD-4 S 0.28 0.60 1.2 0.70 0.029
FD-10 6 0.32 0.53 0.88 0.46 0.022

Abbreviation: N, the number of experiment; D’ (D/L?), diffusion parameter; K> (KV); partition
parameter; Kp (D’ K’/A(surface area of ocular membrane)), permeability coefficient. ®The ratio
of permeability coefficient of scraped cornea (SCCR) to that of cornea (CR). ® The ratio of
permeability coefficient of cornea (CR) to that of conjunctiva (CJ).
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THO T W% 7R L72o SCCR/CR 1. & T
EYCTEWEERL, LEEEHET LI 212X
0 WL MYE DS R T 5 2 E L% 5
776 51T, SCCR/CRIE B EWTEDOYEELIL
BL7HER, KO RERMHEICHRE Z EATRENT,
CR/CJ1Z. B MW atenolol B & U carteolol &
&S LIZZENUTFoMERLIZ, ThHns
o, ABETIE LEEDKIETEDEY R 75T
HORZVWEYOEBITH LT, %3 ¥ —
WA AT 52 EHLIT R 572

HEONE S5 2 — 1%, FD-10 DA EERL
o3 Tid, AL ITITRBOME R L2 5
BT A =% BLOBESERT. 2TOEYT
FRLE D HREVEER L7

3.2.3 KBEMEYMORMEEBICKIT TR
MR FEDRE
o\ S ET R OEZ TR D 72012,
FW O EFEBRER, ST A -5 B X
O S7 X—5 L OBRER LTz (Fig. 7)o 4
TOIKBCRLE S ELBIL, 0 REOBRIZHEN

—IRAENEDE B RV E DFEL

(Fig. 7A)o HLf 8T 2 =513, & ToOIRKET
B ROV AR 2 Z R L, KT
SHEBELRMEZR L (Fig. 7B)o HHL/ST A —
§ LS T X —F Llkk, o FROBINIE
WA B ZR L, ABICBN T FREAE
A2 Sz (Fig. 70).

4 F %

BONTARERZ LT, IRSBE B OB
% Fig. 812 L7z, MAIEONE R & W& B IED
Bl S E U6, L, ERHEB L OW
Bel@ o 3 @nssiE Mo ) v — L LTHEREL T
Wb bR IR BRBUE D E < tight 2
fafg<d 525 Ko FRzfEIE. apical oMl
12 L7 tight junction 25FFE L TW Wiz, £
PR leaky MK TH 2 Z LAVHNT W5,
DRI DOFERIC X 2 ZBEEOENE, S0k 7%
ik =S AN S DGRV R MY (-

AR % 58S 2 3 0 F kR L, TS
SrE LAY % 9 % #%H (transcellular route)
&, MBS (paracellular route) RN ZET DFL

WAL, IS OBICIZAHE R HIEDEED SNz, (pore) Z B3 % KEMEOFES (aqueous route)
& &5 » 0 Q & QS p
LS & &S @ &S Q@
1 L 11 L] 1 [T ! 1 L 11 L
2]
)
5 A 5B 5 c
) , ) .
102 103 104 102 10° 10 102 103 10*

Molecular weight

Molecular weight

Molecular weight

Fig. 7 Relationship between molecular weight and permeability coefficient (Kp; A) , diffusion parameter (D'; B) or partition

parameter (K'; C) in ocular membrane.
(O) Cornea, (@) scraped comea, ((J) conjunctiva.
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e : Lipophilic drug

@ : Hydrophilic drug : Macromolecular drug

T o Substantia
Epithelium Stroma Epithelium  propria
€ mmmdfin o
Transcellular e -
route ° . o -—hv
O
Aqueous ©® I _
route 2 —
Cornea Scraped Conjunctiva
cornea

Fig. 8 Schematic representation of drug penetration mechanism
through comea, scraped coenea and conjunctiva.

PHAET o —MIS, IRIETED =W EEY IR
1553 TREI S B ML/ BL L, transcellular
route &M 5 Z EAUWHEETH B0 —H. KA
PO EEEYITHIL A3, FIZ aqueous
route &M T HEEZEZOLNL, TDT b,
transcellular route 3 X OF aqueous route % %# T
&% [ EMEFEDIAS, aqueous route LA4EMT
EVIRIEMED XD b BEEESEEE LD
b,

B IERTEE O M FLE BB Tl R L 4
LA AR LT 2 Z O E B odz, THUE,
BRI DI L AL EEMBTEDN TS 72
O, BREEOZALD RGBT T REIK &
Wb EEZBbND, o0 X ILHIPH IR
B2 AT DM 2 HO7FERE R L 0 IRk
ZEEE & EYRREYE L OBIFRIZIZ. parabolic Z:4H
MAAET5HIENRESINTN D,

GIBL ST A — IR O AR, T 4b
HIFERMR & O S 2 M AAATEHE 8T X —
Y Tdhbo o, KEMEEYIIMBEEIZIZEA L
DELZZWZ EDS, KEEEY OB ST X —
Zid, MBI 2 DI TIE R, &l
T& % aqueous route DARYFIAAL % WL L 724
LEZBNL, Lo T, IEH T X —4% 13 aqueous
route NTOIHEZ KT 5 DEEZER HNb,
RKROAPED X OHEBIZ 1T % aqueous route D

pore FEiL, FNFN2.0nm BL T 4.9nm.
Jes I B 0 T A 13 A I T 4% 1.0em? & 72 9 0.019
x 103 mm? HKEREFEMA 1.0cm? H 721 0.46 X
10 3mm? EMESINTVWE I EnL, MIETH
aqueous route DD HMFEIX, L ) DD T
N ERHLLTH LD, TDT Eid, K
WD FEINT A — & H, KB & i LT/
SflERLIAERE L Twd, —H, Kl
& BEREoOREAARE L By MELo#;
DR Ty KRGV 0% T & 5 A%
&, ©F D aqueous route D5 B FEHFE A
E VIR0, GG A= FRREEEZRL
TmtEZ L5,

FEREEHEET S EICk 5T BRSO
Jags Pk (B Uy R IR S T B e 1
MERLz, 2, EWERN)Y—TH5 I
FREh7ed Y, KB LW collagen THEK ST
WD EEEANOGENEDS ER L7220 E 2 bN
5o Fon HTEIPKEVKEBEEIEY TIE. lag
time OB X O AR OIEYHLEE DA L 720
. 0 SERAKGAHAT S LICLD
PSR ANE L. S ONLHEEREA R 2 572
DEEZBND,

IS OFERIE, VR O FEY) E Ik 2 2T\
RPN ERE 0 7 Bt I T % 373 % 72 0 D SLFHEY
MEIZZD ) 2bDEEZTWD,
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FRIMRATE DNA Hifld X IEEHERD
AL 7 A IR TE D = KoY &

WRIVERRSE 79474V b—7ERMR

RO

Two major DNA damage produced by 254-nm UV light are cyclobutane pyrimidine dimer (CPD) and (6-
4) photoproduct (6-4PP) . Both photolesions are repaired in normal human cells by nucleotide excision repair
(NER) . However, little is known about where CPDs are repaired or where 6-4PPs are repaired in relation to
the various sub-nuclear structures. The present study was performed to aim at three-dimensional demonstration
of UV-induced DNA damage and its repair in human cell nuclei. We first investigated the repair kinetics of CPD
and 6-4PP using an enzyme-linked immunosorbent assay (ELISA) with damage-specific monoclonal antibodies
in normal human and xeroderma pigmentosum complementation group C (XP-C) cells. We also examined the
kinetics of repair DNA synthesis (unscheduled DNA synthesis, UDS) using a quantitative immunofluorescence
method with anti-5-bromo-2-deoxyuridine antibodies. We confirmed the normal repair in normal human cells
and the impaired repair in XP-C cells. Then, using laser scanning confocal microscopy, we succeeded in three-
dimensional visualization of the nuclear localization of CPDs, 6-4PPs and UDS in individual human cells. The
typical three-dimensional images of photolesions or UDS at various repair times reflected well the repair kinetics
obtained by ELISA or immunofluorescence. The important finding is that the punctate, not diffusely spread,
nuclear localization of unrepaired 6-4PPs was found at 2 h after irradiation. Similarly, the focal nuclear localization
of UDS was observed both during the first and the second 3h-repair periods. The present results suggest that

both 6-4PPs and CPDs are non-randomly repaired from nuclei in normal human cells.

1 ##

KBtIc e N2 80060 RIS, BEIMR &
Mg DNAHICY 7 a7 % v 8 ¥ 4 <— (CPD)
2 (6-4) My {<— (6-4PP) £\ 572 DNA
HEEHFR L, RESAERRESESLD, v M2
BWLTid, S5O DNAEBIZRX 7 LA F FiR
FEERRE (NER) 12 & o TIBME S, I55H
VKRB % RO et AR MR, T RN R e
(XP) BHTIXKEEHIE < LD B R 25 A%
B IZHE L@ b2, 4, DNA 55T
S REHETHEREL, E 2RV 7HHEOM
HTERE (A-G) 5% 5 XP OFHEIE T2 T
IO —= VT ENBIIE ST, T KU HIEK
HEHWSZ &IZL ), BENEZ RBRENTH
W35 Z EAREL 2 D NER 1349 30 gD

i

Three-dimensional visualization of
ultraviolet-induced DNA damage
and its repair in human cell nuclei

Toshio Mori, Ph.D.

Radioisotope Research Center
Nara Medical University

FEAPMF LS WG TLRIETH ST &N S
NehoTE&RS Y, 29 LW, BHEEAD
—DTdh 5 XPGIFANENT F v MRIZHA L.
BEIPECHOAT 5 2 e S hzs, 20
FiRIE, BB IR Z T, DNA 4565
RIBEREF % TR OBE UL D35 T b % Ml
NTBIET 2 LOBLEEREZRMBL LA S
ERETHLDTHD, I TARERTIE, £E
7 2 FEH OIS DNA S04 S X O
BUZDWT, e H WL L RE ) 20—
FOVPiiRE L L — =SSN 5 2
LA X Dl 4 DRI L NV TZRITIIC T BAL
I5HZ & xR0
2 £ B

2.1 #iks

EHe MEEHE MSU-1, MSU-2), B
K OHIHHEREC IR 5 XP BHFE K (XP1
CTA) ORI Z FERICH V72 Mfx 7 v
Ny a2 MEM H:H512 10% o 2815 Wi % hn
A T-REARP TR AR L7,
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LRIMREAFE DNA 1BIE b L VIBERBR OBIRAA IR D =R TH TR

2.2 CPD $&1°6-4PP OIEEHREDHER

MFLICEAM (22 LT 254nm) 2 IS L7201
#PB L OKEEMIIBERIC DNA 23 L. 854
®E 70— F VK (CPD 1233 % TDM-2
Pifk, 6- 4PPIZxbd % 64M- 2 Hifk) 2 FIH L
72 ELISA  (BEFEERREE) X &H 7
)V DNA H ol % g L729),

2.3 RIMRBHEOBEEBRRICSH T SHEN

DNA #BED= XTI ER1E

M SRR & TG L 7216 8 B & OS5 el
BRI Z EE L, Ml DNA 22 L 714,
BT 2 70— FVHiE,. Biotin £ 2 R
Pk, ¥ 512 Streptavidin-FITC 12X h DNA
A2 BOotRm L7z, WIS, MaH DNA %
propidium iodide (PI) THEHetn L7z, LS
L —F—§fsE (InSIGHT plus-1Q. Meridian
Instruments #:#) % W CHEOGHIERE ER L.
#H Y TV G720 0.2um RIFEOR 25 AL # kT
T W% 2 Mg L7z 7 b TRl L = koo g
AL,

2.4 RIHREHEOEEDNAERK (REH

DNA &5%) BIEEDf#R

BHEIBET 2, KB % fluorodeoxyuridine B X
U* bromodeoxyuridine (BrdU) #£1E T CTHli %+ Dl
WETERAE L7z ML [ L DNA 22 3¢
7. $LBrdU €/ 7 0 —F VHifk, Biotin ik
2 kPR, & 512 Streptavidin-FITC 12X Y1
P DNA SR % 3Ot L7z, MRS, Mg
¥ DNA % PI THOGHt L7z, AL —H—
PSR A VT 19> 7472 0% 100 Mgl
DWT, B2 720 @ FITC B XU PI 0
tEEEE L. BE DNA Az % FITC/PI &
LCRME L7z By v I PIc—#iRAT S
E DNA A il (3460 Tl ) % FITC #ta
AL, 151 DNA SR BRI L 72,

Percent remaining photoproducts

2.5 RIEBHEZEOMBAEEDNA KD
ZRTHIFIRE
2.4 LMoL E L7/ BT, ik
ML= —BsEE v, BEDNA AlB L O
MR DNA %2779 FITC B & O° P1 O #06H {§
ZVER Ly 0.2um HIFE O 25 Ko 38 feF i 1 15
B % b ZRICHOCHE R RS L7127,

3 & R

3.1 EkMERICHETS CPD $LU6-4PP D

BREEDEE

112, 30]/m? O % G S 72 IEH B
L O XP-CHlllgicBI7 % CPD BL U 6-4PP D
BHEED ELISA 2 X 2 =DM REERT,
ZODOIEFEMNEIZIZIZFEADIBEEEE R L7,
2% 0. 6-4PP ® 0% L. % 3K LIS
BL., 72, CPD D 40% B L U50% % FNnEh
MG 10 B X O 24 WeRNAB SRR 2 L 720 — 5
XP-C LI IR G2 24 BRI LIPS W36 2 (2 &
AEBETE o7

120 1

—_
o
o

40 -
W MSU-1
201 @msu-2
OXP-C Q-
0 1 | T T -#—
0 6 12 18 240 6 12 18 24

Repair time (h)
1 30J/m® DEIMEERBSH SN AEE S LU XP-CHH
fRIC#H1F3 CPD £ £ U°6-4PP DIEEEIRED ELISA %
ICEBTE
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3.2 FIHEBHZEOBERARICH T MR

DNA #EED = XTI 1R1b

212, 30]/m? DEAGRIGE R B L OIBE
BWREOIEFHIE (MSU-2) 128175 6-4PP B &
Uit DNA o =Tt 2R3, Wi
MO T DDA FIRLTHE Y Ml
Wo@gExzTRRE Lz, £, HfFomGE K
& ORL, R d 2% DNA 24 FIT/hE <
FoRL72o RIS OMILIZIE6-4PP /R 7 M8
WRIFFEALER N 572 (R2A), LA
L. BFERIERCEEGEIE SN (KM2B),
i & DNA O=ZRTHOGERRE LR )G9 T &
5. 6-4PP SN —THIZHEE ST 5
ZENbh D, 6-4PP OHIEHERIT AR O
PR ARAE L CUREBICEs E 572 (M2C ~ F)o
BRD B 2 LI, B 2 RERHRICIBE S 9125k
572 6-4PP OEFIIMMEEZNTFy MRICAS
n7z.

MSU-2 6-4PP
A. No UV

312, XP-CHifao &£ BEEfRETD 6-4
PP B & OHllEE DNA O =T #EGiR % R $
MSU - 2 fifa D356 & Bk, RIS oM IE
6-4PP ORI E AL RSN wds (K
3A), BHEBZICIZIDNAWGEELRYE&IY
BVHOEHHEDE SN2 (M 3B)o LA LA,
6 - 4PP O 2 W EOGHE RIS £ 6 e HEH
T THMOLEL L o7 (M3C~F)s

412, IEEHME (MSU-2) ofBHE8-E T
@ CPD B X UHIIEE: DNA @ = oci s g %
KT o RIBHOMILICIE CPD O HEmEIZIZ &
AERLNZ WA (K4A), BEEHICITHS
WHOLIEDME Sz (M4B). HG 6 R T
4. CPD OW 2 WHOGEHRIZK & AL S
Nedrotze THIEE 4 20% L2ABEIR W
&3 % ELISA Of (1) £ L2EM 59,

2 30J/m® DHKRIMFIBERER S L OIEEBROEREME (MSU-2) (L5125 6-4PP 5L UM

B2t DNA O = RTELES

EfREHBEZOTRF DA ERTL T, MEZATOREZRREE L, 4 BED
EfgERZCRL, MY 2#2% DNA 2 A T I/NS KRR L 2. A) RIS, B) BHFEER. C)
1 EFEMBE. D) 2BREME1E. E) SEFREIE. F) 6 BFEIEE,
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LRIMREAFE DNA 1BIE b L VIBERBR OBIRAA IR D =R TH TR

XP-C 6-4PP
A. No UV

3 30J/m® DERIMSRBHER S L BRBIED XP-C Mi2ICH 1) 3 6-4PP & L UHRE1% DNA O
=RTESER
A) KHggt. B) BREIE%. C) 1 MEB1R. D) 2RHEHMEIE. E) RENEE. F) 6REHEE,

MSU-2 CPD
A. No UV

4 30J/m® DEIMFBHIER S S OISEEROERMR MSU-2) (L5175 CPD & & Uil
DNA D= RycaEStiEf&
A) RER&E. B) B&TER. C) 18HEIBE. D) 2/FEHMEE. E) 3KEHMEE. F) 6MEIEE,
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3.3 ZRHREHEHROEEDNASK (REH
DNA &%) EEDEE

B 512, 30]/m? DI R OIEH B &
O XP-CHllIgIZ BT 51518 DNA £ 1B o 5

FITC/PI
N

0 &=0—Q—0-

02 4 6 8 10
Repair time (h)
5 30J/m” DR EBHRHENERE S LU XP-CH
B2lZ & 17 21812 DNA SREIREDTER
SURIIEE A LR,

MSU-2 UDS
A. UV Oh

BOMREIRT o OO IEFMILIZIZIZREBROE
HDNA SHREEZ /R L7z, HGH% 3HEH X Tl
WD TRRAI R o 72 h%, TN LAREIIRIRAMET
L72e —J5v XP-CHlllgiZ Mg 9 Iy o i 4=
B DNA 2 7R S e b o 720

3.4 %RIMEBHZOMEIAIEER DNAGRD
ZRITHFHRAE

B 612, 30]/m? @ %A ST 4 o 1E ML
(MSU- 2) I8} 51515 DNA &8 & Ol
DNA O =ZRTHOGI R 2R BEDPMGE - T
W W IREFE %12 351H DN A A8 % 7R3 4t
BAELALNEZVD (K6 A), EORBER
SRS L CIREEICHIRIE S { o7z (6B
~E)o 518 3 KM T, 1518 DNA A Bt 5§
AT By MRZIRT ODEERZE W,

B 712, XP-CHlluofEHE DNA G4 X O
lu#% DNA O =oeEotmiff 2R3, R 6 Ik
ME T, 2 BEDNA EEIMTON TN

6 30J/m® DEKIMFEBHEOEEMIE (MSU-2) (Z51F 31518 DNA AR & & VA% DNA O

=RITEAER

ERISHRZO TR DA EFRRL TH Y, MIEZABOBREZrIREE L, £/ &8 DNA
EROEREKRE RL. MIET 2#l31% DNA 2B TSNS (RN, A) BHER. B) 18
1R, C) 2#ME1E. D) 3MHEIBE. E) 6RFEIBIE,
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LRIMREAFE DNA 1BIE b L VIBERBR OBIRAA IR D =R TH TR

LR b,

F720 P8I, IR E R D S D 3 K.
BLOIWEH H S 6 KEH H 22 T 3R IZ
B2 IEFEMIL (MSU-2) O51H DNA B
X OHIER DNA o =Rciactmiff e nd. &5
5 DY b AEHE DN A Aot &2 5#lilaz N ©
Fy MIRERL7z,

4 F =

254nm AT e ML DNA H1iZFEI2 CPD
L 6-4PP ZHkET 5, 2512, CPD & 6-4PP
(4l LT NER TBE S, 05254 30
27 LA F N7 DNA 25 BHHERE S W2k, &
L7zF v v 7I3BEDNA G L o THHHN

7 30J/m? DERAMREBEI D XP-C MBI & 1T 31818 DNA &5+ & OB DNA D= RITHEN

Eif§

A) BHER. B) 1MEIEE. C) 2mEE1E. D) 3mHEIBE. E) 61FEIIBE,

MSU-2 UDS

8 30J/m® MEKIMGRBEHES D 5O IKME. HLUIHBBH 5 6B ICH 1 TO 3R
(CH B IEFEHMEZ (MSU-2) D818 DNA S5 $ & U1 DNA D= RTELER

A) BHERD 5D 3EEDIER DNA &K, B) BHZ KBRS 6BEEICAIITDS

REEIDIETE DNA SR
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bo TNHLIK1 &5 OFERE KT 52 LT,
K4 OWBOEREI G EVEHHTE 5, RO
fE%. 6-4PP @ CPD I3 2 4 & 413 0.34

Elp oz, Tz, WEHE 3 £ TOMEE DNA
HIKIE. 75% D 6- 4PP & 25% D CPD 7553
5T L, E5IT, 3WEHLIEOISHE DNA A,
1212 100% CPD S5 § 235 Z LWL L
ol

BAVRIRGT IR B X OB EEE O v M LS
BT, REZIATHOTCPD. 6-4PP B X
OMB1E DNA GO =TT FIRISEI) L7z 15
B N7 HOGIRIZ KGR 51 DN A AR D
THERTH S Z LRSI N, S HIT, BHEIC
fF 9 Wifg 2 bid. ELISA B i detaihic X 5
R RE RIS 52 e bbhrol, &
B OFERIT 3 WITH G A D TE D
FVRBDTHLILERL TS, ZOHPAD
BZEAH 726 L KDFRIE. 6-4PP OB1E
PHENTH— TRV e 2RI Lz &
Thb (M2D). TOMRIE, BHEDNA GRS
N2 R D M T —Tld v E v ) 6D
LR SN, ST, 6-4PP 23 FEICH G
T % WS 3 0151 DNA 4k d . CPD 2%
EIZATICEYS-T % 3 B DFEOBE DNA
A IR N TR — 12 2 5 2 L AH]
Lot ieol: (M8). LLEoiifix. CPD b6
-4PP LTI N TR — IS L 2 &
PRTIDELR ST,

DNA 8 OB B O ZRITFR IS L 72
ZEDS, FEWT NER ICBRT 2 BEER O
BB E A Tze ASER Z L 1CIE, BRI
W7 E RIS EEA O E N — 7 &
52 EHHH L7, BUE, BEER ORI
Dy U 7= il o 0 % SR BRI I IE T 3 2 FEBR % o
DTV 5b,

5 B &

ENUIFAES Y WAV S PN S A g AR
DOILFRZETD Y BR300 X0

WeLE9, 70, AUBEOEITE I L2
A X+ a Y — I FE R FE 7 B S L <
F.&?%Tb‘f: Li‘g—o

5 RACER
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OB RS PR R R

BB M

In order to predict the contact allergens or irritants in various chemicals, we analyzed mRNA of cytokines expressed
in epidermis by stimulation of various chemicals in a human skin organ culture systems. After painting haptensprimary
irritants or vehicle control on human skin specimens sliced to 1 mm thickness and cut into approximately 5X5 mm
blocks, the pieces were cultured in serum-free medium. After separating epidermis from dermis, total mRNA was
extracted and mRNA of cytokines was assessed by the reverse transcriptase-plymerase chain reaction. Only haptens
but not irritants induced IL-1f mRNA at 1-3 hours. TNF-a mRNA was induced 9 hours after application of haptens and
1 hour after application of primary irritants. IL-la mRNA was not induced by either haptens or primary irritants. Thus,
cytokine mRNA expression induced by haptens in epidermis from that induced by primary irritants.

These results indicate that analysis of the epidermal cytokines mRNA expression induced by chemicals in a human
skin organ culture system is usuful methods to predict haptens or primary irritants from various chemicals.

1 #

il )8 2% (contact dermatitis, CD) 1. #%
PR EREOREN L EETH ) BRI RE
FHCTIEIRD LS VRETH S, Botd L7zt
FHHEIHINEL DT VNS VR ERIZL, £
DT VT X BHMT LVF =ML T
&0 FoMAR, EWEAADRECRRY, vy
YT ARG EERSEIMEATSZEICX BT
W RDEIMLTE 2, HIE, ZoXH I
fili Kz 8 2 S HEIN 3 % & LA ARERIE ER & et
SMEE > T\n5b,

ALHE P EESEEB T Z OISR L. Effio
fFE2 LI ST HTEICE LT3R LIR
BThoH72D, FILRENZEHLTL2LEND
%o BUETIR OB ORENRBRE HfTT 5 X9
EIZEB OO TWAY, M7 LILVE
— 2RI LR TV ) &g T B BEENE R
L E T LV -0 R L b RUIGHERTH S,

(]

Analysis of Cytokine mRNA Expression
Induced by haptens or irritants in
human organ culture system

Hiroo Yokozeki, M.D.

Department of Dermatology,
School of Medicine, Tokyo Medical
and Dental University

L2, in vitro TORLEERENL E 7215501
MET SN TV vy, 1986 4F 12 Kimber H1E/N 7
TV CRIZIBIE L 720 B 00) v HifiiE % %
L. U »23ifiio3H - thymidine LY JAA =
#WETSHZE (LLNA) XD EDONTT VD
HEMZER LB E2HE L2, —F,
72b DR THALFWH G SR
EWM A RAGRET A LICL D LEWHED
BAEMEZ EET A LWL Y Ll
ZN B in vitro BRI~ 7 2 % W72 R TR
b MBI APUEMLEE IR LRI DN
720 = MBI T T L I —RefE g
EEATHIEICEDIL-1 B.TNF-a 7 EFli%
DFA P IA VHFFEINDE ZEPPLHPITS
N7z5 0, 22 THE, b FORKEZEHWTEH
EBREETDHZEIIONT T L — RS EY
HTIEHA M7 4 2D mRNA OFHS5 —
B DERPA LN 0TI ZICHET ST 8,

2 EBRAE
2.1 ER#REEE

JZ & 1 mm OIEE B % 5 X 5mm (ZHl

L7218, B4 DAL 2 RE N H®AT, £

WAz FIZLTINT T4 T v AR—I8
— O RIS HMFES S (L Ve vy —H) T
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24 WG 78 UAEip A I B2 g 2 I L 725 )

2.2 tFHHEICLRH

B2 % HREFEIRFIZZ212 0.1mM DNCB (V=
tarou~xr¥r), 25%PPD 877 x=VL
YIVTIV),I0M LF A4 V. 1% AT
VY FL—1b, 1ug/mL superantigen (SEB)
THAIT Do

2.3 RNA##H & cDNA {FBL

b L 7z B2 J§ 1X 0.5mM ammmonium
thiocyanate Z W TR L HE 2 0 HES %0 15
L7z Y — I PBS TEE %, RNA zol
TRNA Z il 9%, RNA X D RAV reverse
transcriptase (Takara Co. Ltd) %MW T cDNA
2T %o

2.4 Polymerase chain reaction (PCR) f&#7

RT-PCRIZIL-1a. IL-1 8. TNF-a, B -
actinn ICAM-1. VCAM- 1 ® primer % M\ T
FE T — XD R LB L 72 ¢cDNA 2 THtfT
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95722 RT-PCR @ cycles ¥t & ZD#ERE S
NNV FOBREE T M A= —THlEL
720 ZOFER M1TICRONS X ) IZHHDH A
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The relationship between olfactory and other four sensations was examined by expressing a perfume
material and a lotion. The results of a verbal expression through synaesthesia and a color-matching
test demonstrated that the words expressive of four sensations except for olfactory was affected by
visual and haptic expressions and especially the relation between olfactory and haptic sensation was
strong. The same effects of haptic sensation were obtained by the judgements on multiple expressions
of fragrance. It was possible to evaluate a fragrance using a verbal expression through synaesthesia.
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This series of studies aim at demonstrating the effectiveness of the use of cosmetics methods as mental
rehabilitation on elderly women. Our hypothesis is that make-up application might heighten their self-
esteem, and we attend to frame a cosmetical program for mental rehabilitation.

The participants were elderly women who stayed at the health care facilities for the aged in Kyoto
City. Preliminarily, we research about their interests in cosmetics and beauty treatments at the past and
the present on 60 elderly women. The findings of the pre-research was that 88% had been in the habit of
making up at the past, and at the present, 35% had positive interests in some cosmetic treatments.

On the studyl, we compared the Continuous group (C group, N=6),who received more than 8sessions
of our cosmetic application, with the Discontinuous group (D group, N=7) about attitudes for cosmetic
treatments and of participation in our sessions. Effects of cosmetic program were measured by several
nonverbal indeces. The following results were obtained: 1) The C group showed the tendency of arousal
by our sessions and it was more interested in cosmetic treatments than the D group. 2) The D group was
sensitive at the mirror. 3) Taking results of pre-research into consideration, their cosmetical habits at the
past was useful as an index of positive, continuous paticipation in the programs at the present.

On the study2, we compared two women as the case studies. One was an resident at the facility, and
the other was an client of the day-care service there. These cases suggest that the client needs to the

cosmetical program as the former, we needs to exmine the variety of methods furthermore.
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An Applicational Study of Emotional
Activation Using Cosmetics Methods for
Elderly Women at the Nursing Home:
Toward Framing a Psychological
Rehabilitation Program for Elderly

Kazue Inami

Bunkyo Women's University
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