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Water-soluble zinc phthalocyanines substituted with different number of sulfonic acid
groups were synthesized. ZnSPcmix was readily incorporated in HeLa cells. Irradiation of
HelLa cells with ZnSPcmix resulted in cell damaged.

The cellular morphological changes due to irradiation were observed using SEM.
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Antioxidative substances play an important role in depression of undesirable oxidation in
biological systems as well as in food processing. Although synthetic antioxidants such as
butylated hydroxytoluene are effective for preventing lipid peroxidatione, their safety has been
questioned. Therefore, many researchers have been screening for useful antioxidants from
various natural materials. At present, vitamin E (& -tocopherol) is widely used as a safe natural
antioxidan. Furthermore, it has been demonstrated that peptides from various proteins, such as
soybean protein, sardine myofibril protein, andbovineserumalbumin, enhanced theantioxidative
activity of a-tocopherol (Toc). These results suggest that peptides, which are produced
metabolically and incorporated dietetically, will serve as an effective synergist in biological
systems. Namely, these peptides are supposed to protect z» vzvo lipid peroxidation in cooperation
with antioxidants such as tocopherols. Nevertheless, the investigation on the synergisms of
peptides originated from human serum albumin (HSA) is not made yet.

In the present study, S-carboxymethylated HSA (CM-HSA) was employed for the
preparation of synergistic peptide, instead of the intact HSA, because the disulfide bridges in the
HSA molecule seemed to prevent the proteolytic digestion. The CM-HSA treated with pepsin
showed strong synergistic effect towards Toc. From the resulting hydrolysates a peptide, having
a strong synergism, was successfully separated by chromatography on a Sephadex G-25 column,
and then high-performance liquid chromatography on an ODS column. This peptide, designated
as HSA-H-5, was again hydrolyzed with a lysyl endopeptidase to give two peptide fragments.
Each fragment thus isolated was tested for its synergistic effect with Toc, and it was found that
one fragment had a potent synergism comparable to the original peptide, HSA-H-5, but the other
one had little effect. The structure of that active fragment was confirmed as the tetrapeptide,
Leu-GIn-His-Lys, by amino acid analysis and sequence determination. In addition, HSA-H-5
and the active fragment corresponded to the amino acid residues 103 to 112 and 103 to 106 of HSA,
respectively. Although therole of that active fragment in the HSA was not apparent, it composed
of only five amino acid residues. Therefore, it will be advantageous not only for the application
as a useful synergist but also for the elucidation of unknown synergistic mechanism of peptide
synergists.
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Fig.1 Separation of CM-HSA-H by chromato-
graphy on a Sephadex G-25 column, and
synergistic effect of fractions with

Toc.
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TocEBWHENR L b ORTFF N2 BHET 57

OIZHEH A 5 LS & BHPLCAHT 21T - 720

Acetonitrile (%)

Absorbance at 220 nm

Time (min)

HPLC of fraction A* obtained from CM
-HSA-H Column, Wakosil 5C18-200T;
Flow rate, 0.5ml/min. *Refer to Fig.1

Fig.2
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L T&BE S OBELE F IV ZADEIE % 15nmol 1=
HELI, Z0HR, E—71,5 3L UINTock
WOHAERAERLA (Fig. 3), E—=271B& T
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Fig.4 HPLC of HSA-H-5%after treatment with
lysyl endopeptidase at 37°C for 3h.

Column, TSK gel ODS-80Ts ; Flow rate
0.5 ml/min.

*HSA-H-5 corresponded to peak 5 in
Figs.2 and 3
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Fig.5 Synergistic effect of HSA-H-5 and
its fragments 5-a and 5-b with Toc
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Table 1ICHSA-H-5. 757 4 » hh-ak & U
5-bD 7 I /B ERL TH S, HSA-H-5(21018
DT I/ EBEREMOHBRIATVWE L, &5
S, T ERERPZTOBEDO—F N 5 HSA-
H-53 4B L OMEDT 3/ BEEENSKNE 75
7 A bo-ab L US-bD HAEMMMS ET B &
NEE SN, COAMEERS OHSA-HD —k

Table 1 Amino acid compositions of HSA-H-5,
and its fragments 5-a and 5-b
HSA-H-5 Fragment 5-a Fragment 5-b

Asp 38 @ 02" (0) 3.6 (4)

Ser 0.2 () 0.1 0) 0.1 )

Pro 1.0 ()] 1.1 (1)

Gl Lrom 0 )

Gly 0.2 (0) 0.2 ) 0.2 0)

Ala 0.2 ) 0.3 0)

Val 0.1 ) 0.2 ©)

Leu 23 @) 1.2 ()] 1.0 [€)}

Tyr 03 (0

Lys 1o 1) 1.0 m

His 0.9 (1) 0.8 (1)

Total 10 4 6

*Mole ratio to 1 mole of Lys
"Number in parenthesis indicates an approximate integer.
‘Mole ratio to | mole of Leu

HaE & 2 L& T A, HSA-H-513HSAD 7 3/
Brisc7 I BEEIBH»SI2ETOIMMED T
I BRI —F LAk (Fig.6) , £/, 757
A b5-ald 7 I/ BERELI03D 51060 4EIC, 7
57 A b5-bi3107-11206M@ D 7 I / BEFR I
FhEhMY LA (Fig 6)o HSA-H-50MF ki
AL ELEPRBEEDORYRTF FITHLT
LysDANFEF L INEDOHEEST ZRTF KIEED
BERIROCIAIRS 3 & 0> BEFRIEE
boTW3Y, §4ib b, LEPICL DHSA-H-50 7
I BEREI06E107TEDEDORTF NEEE AN
SN, LysBEBEECKmET 2777 4 hoh-a%k
HBEUbnEiftEsN S (Fig.6), S5, KBS
FH4 XTToclext L T WHARELSRER LIz 7
ST AV R5-aD T ) BRI ESIL, FES
hi7c7 F X7 F KLeu-Gln-His-LysTH 3 2 &
NI,

Lysyl endopeptidase

103 106‘107 112
Leu-Gln-His-Lys-Asp-Asp-Asn-Pro-Asn-Leu

€ Fragment 5-a > <€— Fragment 5-b >

HSA-H-5 —mnrm——T

Fig.6 Amino acid sequence of HSA-H-5 and
its fragments 5-a and 5-b.Amino acid
sequence of HSA-H-5 coincided with
HSA residues 103-112.

Lysyl endopeptidase hydrolyzed HSA-
H-5 at the peptide bond indicated by
the vertical arrow.

4 £ £
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DRTFRTH20. H5VIEFHSASFRICH IS
B3ZDERAANELREDEIARHEATSH S, L
LD S, SOF bIRTF KiZ. Tocoinfit
HEZLI(MLEL, LrDBRKRDORTF R+ —
VAR EXRTESFHA XTH S, BIET
LAPILEDB WG L EHRRTF FDHER)
BoORBBEL TN ODEKRNICE T B1XE%
SMCT B I TRENIHEAFRICED S B b
DEBbND, MERAKPL F—U X DR A
3. FHLAEBRIOGRE LzEB &tk
BB ENBL, KFRTHRONILRTF R Y
FT—UVRMIOVWTHERDETIERFARTHIR
HT2LENSES S, LML, HSAZREIE L7
CORTF KiZAKISH L TEWEL M DMREF &
h, SHOMROERICE LN -TSEEENSH
FcoltANMEIN B,
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In order to develop intercalation reactions as encapsulation methods of organic dyes, dyes
containing the azobenzene groups were incorporated into inorganic layered materials. As host
materials, montmorillonite and magadiite were used, and different synthetic strategies were
attempted. Homoionic montmorillonite- p~-aminoazobenzene intercalation compounds were
prepared by solid-state reactions. When interlayer cations were metallic (Na*, Ca?*, and Ni**),
IR spectroscopy revealed that the amino groups interacted with interlayer cations, indicating the
intercalation of p-aminoazobenzene. The adsorption maxima of p-aminoazobenzene shifted
considerably from that of p-aminoazobenzene in solvents, and the color of the products depended
on the interlayer cations. When n-dodecylammonium(DA)-montmorillonite was used as a host,
the basal spacing increased by the reaction with p-aminoazobenzene, indicating the intercalation
of p-aminoazobenzene. The color and adsorption maximum were consistent with those of p-
aminoazobenzene. The irradiation of UV light led to reversible cis-trans photoisomerization in
the interlayer space of montmorillonite. For magadiite, the grafting reaction was attempted to
immobilize the azobenzene group covalently on the interlayer surface. Sodium ions in the
interlayer space of magadiite were exchanged with dodecyltrimethylammonium (DTMA) ions
to form DTMA-magadiite. Then aminopropyltriethoxysilane was reacted with DTMA-
magadiite. IR and solid-state NMR spectroscopy revealed that the aminopropylsilyl (APS) groups
were present in the interlayer space of magadiite and DTMA ions were released, suggesting
successful silylation. When 4-phenylazobenzoyl chloride was reacted with APS-magadiite, the
basal spacing slightly decreased, and the absorption due to the azobenzene groups were observed
in the UV-Vis spectrum of the product, implying the possible immobilization of azobenzene
groups by amido-formation in the interlayer space of magadiite.
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Encapsulation of Organic Dyes in
- Layered Minerals by Host-Guest
Reactions

Yoshiyuki Sugahara

Department of Applied Chemistry
. Waseda University
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(An Ring)
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Fatty acid and alkyl compositions of 1-alkyl-2,3-diacylglycerols (ADG) in the Harderian
gland of golden hamster were determined. Fatty acids of male ADG consisted of straight chain
saturated acids. Both even- and odd-numbered acids were observed, indicating that acetyl- and
propionyl-CoAs were equally used as primers in the fatty acid synthesis. In female ADG a large
amount of iso- and anteiso-branched fatty acids were detected. Odd-numbered acids contained
iso- together with anteiso-branchings, and even-numbered acids contained iso-branchings. These
findings suggested that isobutyryl-, isovaleryl, and 2-methylbutyryl-CoAs were used as primers
inadditionto acetyl- and propionyl-CoAsinfatty acid synthesisinthe female gland. Such unusual
primers are catabolic intermediates of valine, leucine, and isoleucine, respectively. Treatment
with testosterone in female led to the disappearance of such branched chainfatty acids. Castration
led to the appearance of iso- and anteiso-branched chain fatty acids. We conclude from these
observations that the production of branched chain fatty acids in the Harderian gland of golden
hamster is inhibited by testosterone at the step of isovaleryl-CoA dehydrogenase and 2-methyl
branched chain acyl-CoA dehydrogenase. Thus androgens are essential to the control of the
composition of ADGs in the golden hamster Harderian gland. This organ is a suitable model in
the study of androgen receptor, and the application of such an unique ADG, bioactive lipid, will
be the subject of a further communication.
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The effective range of the competitive ELISA for detection of forskolin content in clonally
propagated plant organs of Coleus forskohlii using monoclonal antibodies extends from 5ng/ml
to Sug/ml.

Shoot tips of C. forskohlii were cultured repeatedly on the MS medium supplemented with
NAA(0.5mg/1) and BAP(0.5mg/1) at 25°C under the 16hr irradiation for 1 month to form multipe
shoot complex. A correlation between the forskolin accumulation and the growth rate was
investigated using the clonally propagated shoots. An increase of forskolin content was noted,
begining at week 6. Flowers, rachises, leaves, stem, tuberous roots and roots were analyzed.
Tuberous root and the stem base contained a higher amounts of forskolin than other organs. The
forskolin content in the stem decreased gradually towards the top of the shoot. Quantitative
determination of forskolin content in the plants cultivated in different temperature was
investigated by ELISA. The temperature clearly affected the production of forskolin,
demonstrating that the contents of forskolin was highest at 20°C than at 15C and 30°C.

An immunoaffinity column chromatography using anti-forskolin monoclonal antibodies
appears to be far superior to previously published separations based on crystallization and
chromatography.The capacity of the column is 9xg/ml of gels.Forskolin has been isolated

directly from the crude extractives of tuberous roots and the callus culture of C. forskohlii.
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Productionofbioactivecompoundand

breeding of medicinal plants by plant
tissue-cell culture-Study on Coleus
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Fig.1 MALDI co-mass spectrum of forskolin
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Fig.4 Structures of forskolin and
related diterpenoids
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Table.2 Cross reactivities determined
using forskolin analogs.
Analogs Cross reactivity(%)
1-DF 0.63
1,9-DDF 1.30
6-A-7-DF 1.13
7-DF 5.57
PS-3 0
PS-4 0
PS-7 0
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Fig.5 Average content of forskolin in
the clonally propagated Coleus
forskohlii plant according to

growth stage
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Fig.6 Distribution of forskolin in one-
year-old Coleus forskohlii
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Fig.7 Distribution of forskolin in tissues
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Table.3 Distribution pattern of forskolin
in different tuberous root segment
in clonally propagated coleus
forskohlii' .

5 Av. contents "

Temp.  Tuberous root section (w/mg dw)? Shape of tubercus root!
15£1C | 2.83+0.28

2 1.3620.39 ﬂﬂn}

3 1.24%0.23

[ 1.1520.16 4.0cm
20+1C - 7.87%0.35 20 20

2 6.24+0.49 15cm 1.0 20 o~

¥ 6.56%1.25 e e D

4 5.73+0.61 Wt p

5 4.49%0.49 Q,\ - R0

& 5.49%0.3¢ _—

1 5.08£0.65 1.0
30£1C 1 3.83+0.38

1 3.57£0.24 Kl 2|3 D

3 2.99+0.30

4 1.52+0.42 4.0cm
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1) Singte clonally propagated plant as irdicated in Table 1 was used for analysis,

2) The main tuberous roots cultivated at 15 and 30°C were sectioned into pieses (10 mm
each). and those at 20°C were cut into pieces as indicated in the shape, respectively.
Section No.! shows the base of tuberaus root.

3) A single plant was tested individually, and the content was expressed by the average
of 3 measurements.

4) Standardized tuberous root was selected and used for analysis.

Fig.8 Elution of forskolin by methanol
solution
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Fig.9 Elution profile of forskolin
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Extracellular self-assembly process of tropoelastin, as a key step of the elastogenesis, can
be mimicked by the temperature-dependent coacervation of elastin-related polypeptides such
as tropoelatin, q-elastin, and block copolymeric model peptide, (Val-Pro-Gly-Val-Gly)n.
Homogeneous aqueous solutions of these polypeptides in low temperature become turbid with
elevating temperature by the formations of coacervate droplets. Critical behaviors of the liquid-
liquid phase separation of bovine neck ligamental a-elastin-water system were observed by the
laser light scattering photometry. The critical point was determined to be near 0.11mg/ml and
21.5C . In the critical region, the estimated hydrodynamic radius was decreased gradually with
elevating temperature probably due to the hydrophobic interactions excluding water molecules
from the polypeptide assemblies. Then, the hydrodynamic radius increased sharply to induce
liquid-liquid phase separation. On the contrary at the region far from the critical point, gradual
decrease in hydrodynamic radius followed by the additional decrease to induce the phase
separation. The temperature-dependent coacervation of elastin-related polypeptides are
characterized by these two types of dynamic behaviors. The same modes of molecular assembly
process were also observed by the rotary viscometric measurements for the critical and off-
critical regions. The reduced viscosity of bovine neck ligamental a-elastin solution was increased
with elevating temperatureintheregion near critical point until theliquid-liquid phase separation
was induced. While in the region far from the critical point, the reduced viscosity of aqueous o~
elastin solution was suppressed to constant levels with elevating temperature. Selective and
specificinteractions of calcium ions and copper ions were employed as a tool to survey structure
and function of the elastin coacervate. Low diffusion coefficient and high concentration of
calcium ions, seven times higher than that of magnesium ions, within coacervate phase were based
on the selective binding to the electrically neutral backbone Val carbonyl groups. These selective
interactions of calcium ions are tightly correlated with arteriosclerosis induced by the calcium
deposition on the arterial wall elastin. Novel interactions of copper ions with elastin coacervate
stabilized the microcoacervate droplet and the macroscopic phase separation to form coacervate
layer and upper layered equilibrium solution phase. Unique effects of copper ions seem to present
a key to clarify the molecular structural bases of elastomeric mechanisms.
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Studies on Structure, Mechanism, and
Function of Self-Assemblies
of Elastomeric Protein
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Insulin or epidermal growth factor (EGF) was conjugated with synthetic polymers. One was
coupling with water-soluble polymer, poly(acrylic acid), another immobilized on water-insoluble
polymer, poly(acrylilc aicd)-grated polystyrene film or surface-hydrolyzed poly(methyl
methacrylate) film. While conjugation with poly(acrylic acid) slightly altered the mitogenic
activity of the polypeptides, immobilization on films significantly enhanced the effect. Small
amounts of immobilized insulin and EGF (1 to 10% of the required amount of native insulin and
EGF) were sufficient to stimulate growth of mouse fibrobalst STO cells and Chinese hamster
ovary cells overexpressing EGF receptors, respectively.
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Design and Synthesis of Biomaterials
Hybridized with Biosignal Molecules
to Enhance Cell Growth
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Vegetative oils are of economic importance as human and animal foods and in many
industrial applications. As the fatty acid compositions of most vegetative oils are not optimal
for these uses, there is a broad interest in controlling the fatty acid compositions of higher plants.
w-3 fatty acid desaturase, which catalyzes the conversion of linoleic acid (18:2) to linolenic acid
(18:3) in lipids, are located in the microsomes and plastid membranes. Transgenic tobacco plants
were produced that express the transcripts of a tobacco microsomal -3 fatty acid desaturase
gene (NTFAD?3) in antisense and sense orientations under the control of the califlower mosaic
virus 35S promoter. The antisense construct has the 0.5-kb fragment of the NTFAD3 cDNA
containing a 3'-flanking region and a part of the coding region in antisense orientation. The
antisens-transformant lines showed decreases of the steady-state NTFAD3mRNA level to 30%
of the control plants. In these lines, the 18:3 content decreased to about 80% in root tissues and
to about 70-80% in leaf tissues when compared with the control plants. The sense construct has
the 1.4-kb full-length cDNA of NTFADS3. In one of the sense-transformants lines, the 18:3 content
increased by about 1.5-fold in root tissues and by about 1.1-fold in leaf tissues. These results
indicate that the up- and down-regulation of the transcript level in the microsomal w-3 fatty
acid desaturase gene is useful to modify the 18:3 content in the vegetative tissues of higher plants.
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Modification of fatty acid composi-
tion by over and antisense-expression
of a microsomal w -3 fatty acid
desaturase gene in transgenic tobacco
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Fig.1 Structure of chimaeric genes for expression of #7F407 in sense and
antisense orientations. The sense construct, pTF1S, contains a full-
length c¢cDNA of #7F407 The antisense construct, pTF1AS500, contains a
0.5-kb fragment of the #77407 cDNA in antisense orientation behind the
CaMV 35S promoter. The translation initiation codon (ATG) of the #7Fdps
¢DNA are shown, and the 3'-flanking regions are indicated by cross-
hatching. Restriction sites shown are for BamHl (B), EcoRl (E) and Sacl|
(S). NOS-ter indicates the terminator from the nopaline synthase gene.
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Fig.2 Contents of 18:3 in antisense transgenic plants with pTF1AS500. Contents

of 18:3 in molar percentage of total fatty acids in whole roots (A) and
in whole fourth leaves (B) of 30-day-old kanamycinresistant R1 seedlings
of the antisense transgenic plants. Each open circle represents the 18:3
content of a single transformant (n=3 or 4). Control transformants with
pBI1121 (C1 and C2) are included for comparison.
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Fig.3 Contents of 18:3 in sense transgenic plants with pRF1S. Contents of 18:3
in molar percentage of total fatty acids in whole roots (A) and in whole
fourth leaves (B) of 30-day-old kanamycin-resistant R1 seedlings of the
sense transgenic plants. Each open circle represents of the 18:3 content
of a single transformatnt (n=3 or 4). Control transformants with pBl 121
(C1 and C2) are included for compar®son.
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Fig.4 RNA gel blot analysis of the #7/407 cDNA. The transgenic line is shown above
each lane. The steady-state level of the #7507 mRNA is given as a percentage
of that in the control plant C1 below each lane.

A (S10&S14) ISBWTIE 477405 DuRNAL N
WE. Ty ho—iEMR E AR B L 2 T-8ED
MmRAR SN, —H. 7T F v AEEEME
YAT, FFic ) T U EEBEREOE TAFE LV
F4k (AS5, AS9) icH VT, )wm; @ oRNAD

EHMIBEROWED -Too THh oM. B
Bty Naicsir 3 Y x U HEEEE L XL O b
He. AEED 2 WIZEA LT w-3ie B2
LR FRIETORABLAMEIEL I LicL-T
ARBKNCHIRIgETH Z T L ERL TV,



3.2 EEREEFRRNEERICHTIRTF RER
kD ES

YOARF XIS 7 u—= v ENcw-305
P EE AR SRR T (a0 7do7, FAD8 ) B
LS UvEMNS Y o—= XN AL EEA
BT BEFEBIZF (0654 ) DDNARRTI SifEE &
N7 I BERESIE B U8R, 137 3 ) B

EFIT7 I EGF—HITIABRERVEB L

(Fig.5)®, oy fhoEmEn»s s o—=
v ENTEVEBARIMLEERIZFICBVTY
BIEEINh TV, C0RdH., BYH» S FENT
555 BETEROEYMMBIS DI - T, Gk
AEAFLBEFE OB RE IC MRS BRI TH 5 Z &
NfEE SN, BESRI I OAEICHE VLT, Nig
U S10&B £ o7 I/ BERS| (FVLGHDCGHG)
KT BRFFRERTFRY v AP —%

FAD7. 1 MANLVLSECGIRPLPRIYTTPRSNFLSNNNKFRPSLSSSSYKTSSSPLSFGLNSRDGFTR 60
FAD7. 61 NWALNVSTPLTTPIFEESPLEEDNKQRFDPGAPPPPNLADIRAAIPKHCWVKNPWKSLSY 120
FAD3. 1 MVVAMDQRSNVNGDSGARKEEG: * *§:Q+ * *KIG: v e vvvvsssee S'LR-M 55
ARG1. 1 MIQAQTLQHFGNGAREGDQSY:-:------- & S E-STLR 54
DESA. 1 MTATIP- - TPTVTPSNPDRPIADLK-Q- *IKTL: ‘E-FE-KAS-AWAS 48
FAD7.121 VVRDVAIVFALAAGAAYLNNWIVWPLYWLAQGTMIFW, HDCGHGSHSNDPKLNSVV 180
PAD3. 56 M- -IFA-A-°* ‘MA‘V-FDS'FL:"--* Veer Lo ’ 115
ARGl. 55 ‘Le**LV'T--*+8S-ISF-8S PP ) - DRI oo oo - 114
DESA. 49 ‘LITLGAIAVGYL:'II':-P:YCL*'IT-IWT" - AL - 107
FAD7.181 GHLLESSILVPYHGWRISHRTHHQNHGHVENDESWHPMSEKIYNTLDKPTRPYRPTLPLV 240
PAD3.116 S O DRI I I V'LP--L-KN*PHS: 'ML-Y:V::P 175
ARG1.115 I Leece- Neceocoooeooon s e K e VLT *V:KN: ‘DM: -ML‘YSF-FP 174
DESA.108 -+ IAFPAPLIY-F-S--LL°DH: -LHTNKI-V-NA-D-W:VEAFQASPAIV:L‘YRAIRGP 167
FAD7.241 M-LAYPFYLWARSPGKKGSHYHPDSDLFLPKERKDVLTSTACWTAMAALLVCLNFTIGP- 298
FAD3.176 IR € O Oh (O gD EB:--PN'Y-S°‘A*8S:*LIA-**T--8SI‘L-T--Y-8-LVD-- 233
ARG1.175 b £ ] Neeceos E:+*PN'Y*N**8:G***G*V** L GIVLSV:'LY*SL*** "= 232
DESA.168 FWWIGSIFH® -—=---- SLM‘ FK--LSN*AQRD*NK'KL‘ I*V-VFLF-AIAFPALI ‘- TTG 218
FAD7.299 I-QMLKLYGIPYWINVMWLDFVTYLHHEGHEDKLPWYRGKEWSYLRGGL-TTLDRDYGLI 356
'w3'23‘ v-Tv v v b &3 LI Acccoveoecce DE:c**ccccccccccncacs b I Ir 291
ARG1.233 P Ve eLePecoocoocccocsnne YTH: ¢+« -- (o BRI Peooos Ww: 290
DESA.219 VWGFV-FWLM°WLVYHF MSTF-:IV' -TIP°IRF-R-PAAD" -AABAQ-NG-VHC- -PRW 276
FAD7.357 NNIB-BDIGTHVIHHLFPQIPHYHLVEATEAAKPVLGKYYREPDKSGPLPLHLLEILAKS 415
FPAD3.292 c+ccv—csccccccs beeeecssceses D:*Re**H-**Recc" KT-*AI‘I-*"V:S‘VA- 350
“Gl.zgl [ ¢ R I A A I A I I A Y KS:*8ccceccecenn Q ...... r "KY'LQ' 349
DESA.277 VEVLC:::NV-IP:--8VA‘-8:N-RL*HGSL 'ENW:PFLY RTFNWQ-MQQISGQCHLY 336
FAD7.416 IKEDHYVSDEGEVVYYKADPNLYGEVKVRAD 446

FAD3.351 <°*K-°*-°"" T-DI-F-ET--D--VYASDKSKIN 383

ARG1.350 -8Q-‘F---T°'DI---QT‘-K-HQDSWTKSK 380

DESA.337 DP-HG:RTFGSLKKV 351

Fig.5 Comparison of the deduced amino acid sequence of the protein encoded by A4

gene and related gene products.
by a dot,

Identical amino acid residues are indicated
and spaces introduced to facilitate alignments are indicated by a

dash. The o2rs4 sequence encodes a D12 desaturase from Synechocystis PCC 6803.

The ARG1 sequence is from an anonymous cDNA from mung bean

high sequence identity among all four proteins is boxed

. A region of very



BEFTPOFEERBWALEEYSY - /L BOBSMY I 2D REE

66.0 —
45.0 —

34.7 —

(kDa) |

Fig.6 ldentification of the w-3 fatty
acid desaturase and its homologuesin
extracts of leaf tissues. Blots of
total proteins from tobacco (left)
and Arabidopsis(right)were probed
with the peptide (GHDCGH) specific
antibody.
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Basic experimental studies on production of active oxygens from porphyrin compounds by
UV irradiation in relation to aging of the skins were carried out.

Detailed conditions in analytical methods with electron spin resonance(ESR) for species and
intensity of theactive oxygens were examined. Production of hydroxyl radical was observed from
only uroporphyrins at pH7.8. Singlet oxygen was produced more from coproporphyrins than
others at the same pH. Production of superoxide anion was shown from urophorphyrins and
coproporphyrin Il after 120 s. of the UV irradiation.

It was shown clearly with two UV-cut filters that hydroxyl radical from uro- and
coproporphyrins and singlet oxygen from coproporphyrins were produced by UV-A from a xenon
lamp having a similar spectrum from sunlight.

In blood of rats administrated orally with griseofluvin for one week,which is an inducer of
protoporphyria, the concentration of protoporphyrin X was increased twice, but any active
oxygens from this porphyrin were not detected.
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Relationship between Production of
Active Oxygens from Porphyrins and
Aging of Skin

Isamu Ichikawa

» Department of Industrial Health
The Institute of Public Health
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(electron spin resonance, ESR) =& % RE %



TV=5TANERLT 4 Y LRBICBIET 3R OELEERIICE S 2 BROPR

fro74R. 102, 0,7 cOHOFAZHKE L T
BV, K74 v EOMEEOKENISNT
ARA AN

BT 4 S BETIR. RV T 1) UDEEP
MERPICEEIQZEND TUEL RPICZEY
Mxhz, BEOEBEAICET L. KB K
fa. BHErTE, TOBREE. TET 2817 4
U OMEILIRTFT A LEbhTVES P, £
DRNT 4 ) VERIEOFHLKBTH 0T,
EDOHRETHIHBEITEBMICKBRO AL T 1)
VREEARISHILBENHZY, REML LD
& L TILEHA T D Bgriseofulvin (GF) 2£&ZNOH
KRE5THILET, BT o bRV T 4 ) VEE
THEFEKSE CEAREIhTVE D,

AR TR, SBEORLT 4V LB,
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JhVDEREEDDE (FREIDORI /MODRI )
TEblLi, Kb, ESROF — 713, ESR
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OF IS CHNREICRIZTToHOEE

I HRRUER

3.1 RILZ4UHSDOWRBEHIZKS - (HRE
3.1.1 pHOOBLEE
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3.4 WEBHICLERILTZAUDOoRETSE
HEROMNTEICHT IER

PR T TId. i SN/ c OHEMNS 11T
FortER LD HAEZIL->TDIE. EALK
DMPOD #FE b50M G » fetc b EBbNh b, &
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Effect of the reduced form of neopterin (NPH4) on human fibroblast cell and mouse
melanoma (B-16) cell injuries induced by long-wave length ultraviolet light (UV-A) irradiation
was examined,

The reduced form of neopterin, NPH4, didn’t inhibit the incorporation of *H-proline into
collagen of human fibroblast cells induced by UV -A irradiation, but dose-dependently did the
lowering of 3H-thymidine ( 3H~ TdR) incorporation into BN A fraction of the B-16 cell injury.
On the other hand, the oxidized form of neopterin, NP, drastically elevated the reduction of both
precusors induced by UV-A irradiation at a high concentration. Radical oxygen species (ROS)
which induced thecell injuriesin B-16 cell. Among various kinds of R0S, scavengers, only catalase,
a scavenger for hydrogen peroxid, protected the cells from the injury, suggesting that hydrogen
peroxide may involve in the cell injury induced by UV-A irradiation. In the in vitro analysis of
chemiluminescence induced by hydrogen peroxide, NPH4 reduced the siginal intensity in dose-
dependent manner, while NP dramatically enhanced the signal intensity at a high concentration.
In hydrogen peroxide-induced B-16 cell injury model, almost the same data were obtained as
well as in UV-A irradiation, These results suggest that neopterin would be applicable to
protecting skin from ultraviolet-induced injury and skin cancer therapy.
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Effect of the reduced form of
neopterin (NPH4) on the skin injury
induced by ultraviolet light

Shuji Kojima

Research Institute for Biosciences,
. Science University of Tokyo
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(A) Control

10 mT
(B) NPH4 (0.5 mM)

(C) NPH4 (1.0 mM)

Fig.1[A]l. ESR spectra of DMPO spin adducts
formed in a hypoxanthine/xanthine
oxidase (HPX/X0D) system without
(A) or with NPH4 of 0.5mM (B) and
1.0mM (C).

Each spectrum was obtained at 60
sec after adding XOD

Signals appearing both at high
and low field are due to Mn(Il)
installed in the cavity as a
reference

the main species present include
DMP0O-00H and DMPO-0H.



(A) Control

10 mT

(B) NPH4 (0.5 mM)

(C) NPH4 (1.0 mM)

H ey

Fig. 1[B]. ESR spectra of DMPO spin adducts
formed in the Fenton reaction
without (A) or with NPH4 of 0.5mM
(B) and 1.0mM (C) .

Each spectrum was obtained at 60
sec after adding hydroperoxide
Signals appearing both at high
and low field are due to Mn (1I)
installed in the cavity as a
reference. the main species
present is DMPO-OH.
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Fig.2. Effect of UV-A irradiation times on
the incorporation of *H-prolin into
human fibroblast cell.

Results were expressed as relative
percent of UV-A-irradiated cells to
the onirradiated cells.

***Statistically significant diffrence
from the nonirradiated group
(p<0.001, Student, t-test).
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Fig.3. Effects of the reduced and the oxi-
dized form of neopterin on the *H-
prolin incorporation into human fib-
roblast cell irradiated with UV-A.
The cells were exposured for 240 min
in the presence of NPH4 and NP at
300 M by UV-A. ***Statistically
significat difference from the non-
irradiated control group (p<0.001,
Student, t-test).
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Fig.4. Effect of UV-A irradiation times on
the mouse melanoma(B-16) cell injury
The cell damages were evaluated in
viyro by measuring *H-thymidine (®H-
TdR) incorporation into cellular DNA
of the cells. Results were expressed
as relative percent of UV-A-irradia-
ted cells to the nonirradiated cells.
**Statistically significat diffe-
rence from the nonirradiated control
group (p<0.01, Student, t-test).
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Fig.5. Effect of doses of the reduced from
of neopterin (NPH4) on the UV-A-
inducued B-16 cell injury
The cell damages were evaluated in
vitro by measuring *H-thymidine (°H-
TdR) incorporation into cellular DNA
of the cells.

Results were expressed as relative
percent of UV-A-inraddated cells
with or without NP to the nonirra-
diated cells.

*Statistically significat difference
from the nonirradiated control group
(p<0.05, Student, t-test).
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Fig.6. Effect of doses of the oxidized from
of neopterin(NP) on the UV-A-induced
B-16 cell injury.

The cell damages were evaluated in
vitro by measuring *H-thymidine (*H-
TdR) incorporation into cellular DNA
of the cells. Results were expressed
as relative percent of UV-A-inradi-
ated cells with or without NP to the
nonirradiated cells. **Statistically
significat difference from the non-
irradiated contro! group (p<0.01,
Student, t-test). ***Statistically
significat difference from the non-
irradiated group

(p<0.001, Student, t-test).
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Cont UV-A PBS SOD CAT MAN PBN
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Fig.7. Effect of radical scavengers on the
UV-A-induced B-16 cell injury.

The cell damages were evaluated in

vitro by measuring *H-thymidine (°H-

TdR) incorporation into cellular DNA

of the cells.

Results were expressed as radio-

activity (cpm) incorporated into the

cell/well. PBS, PBS(—) ; SOD, super-
oxide dismutes (1000U/ml) ; CAT
catalase (200U/ml); MAN, mannitol

(100 M) ; PBN, a-pheny!-N-t-butyini-

trone (100uM),

**Statistically significat difference
from the nonirradiated contro! group
(p<0.01, Student, t-test).

***Statistically significat difference
from the nonirradiated control group
(p<0.001, Student, t-test).
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Fig.8. Effect of neopterins on the signal

in tensity induced by hydrogen
peroxide.
The signal intensity was measured by

luminoldependent chemiluminescence.
The light output after addition of
hydrogen peroxide containing luminol
with or without neopterins was con-
tinuously record for 1 min.

The signal intensity was expressed
as counts per minut (cpm) at each
time interval.

[AINPH4, reduced form of neopterin;
[BINP, the oxidized form of neopterin.
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Fig.9. Effect of doses of hydrogen peroxide
on B-16 cell injury
The cell damages were evaluated in
vitro by measuring *H-thymidine (®H-
TdR) incorporation into cellular DNA
of the cells.
Results were expressed as relative
percent of hydrogen peroxide-treated
cells to the untreated cells.
*Statistically significat difference
from the untreated group
(p<0.05, Student, t-test).
**Statistically significat difference
from the untreated group
(p<0. 01, Student, t-test).
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Fig.10. Effect of doses of hydrogen pero-

xide-induced B-16 cell injury by
the oxidized form of neopterin and
its abolishment by catalase
The cel!l damages were evaluated in
vitro by measuring *H-thymidine (*H
-TdR) incorporation into celiular
DNA of the cells.
The cells were treated with 10uM
hydrogen peroxide 10 min with or
without NP. Results were expressed
as radioactivity (cpm) incorporated
into the cells/well. Catalase (CAT,
200U/ml)was added to 10 M hydrogen
peroxide-treated cells with NP
“Statistically significat difference
from the untreated group
(p<0.05, Student, t-test).
**Statistically significat difference
from the untreated group
(p<0.01, Student, t-test).
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Fig.12. Decomposition of the oxidized form

of neopterin by UV-A irradiation as
a function of time.

One uM of the oxidized form of NP
was irradiated for different times
by UV-A at a dose of 2.0mW/cm?.
Remaining NP at each time interval
was assayed by Neopterin RIA kit.
Each point was expressed as rela-
tive percent(%) of UV-A-irradiated
sampie to the non-irradiated sample
and the mean £+ S.E.M. for 3 inde-
pendent assays.
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In this study, we showed that antibodies against human blood group B trisaccharides block
Ca?* dependent cell-cell adhesion of frog (Xenopus laevis ) embryonic cells. We isolated several
different novel pentaglycosylceramides with blood group B activity. The structure is novel in
that it lacks N-acetylhexosamine in its core carbohydrate structure. By using two dimensional
electrophoresis followed by western blot analysis, we identified two series of acidic proteins in
30-60 kDa range. We showed that one series of protein spots represents proteins with glycosyl
phophatidylinositol anchor (GPI-anchor). The effect of phosphatidylinositol specific phospholi-
pase C on Ca?* dependent cell-cell adhesion was tested and the enzyme treatment inhibited
Ca?* dependent adhesion of embryonic cells completely. From these experiments, we concluded
the presence of novel GPl-anchored cell-cell adhesion molecules with human blood group B
antigens. Blood group B active glycosylceramides were also detected in the nematode
Caenorhabditis elegans . In the nematode and in frog cells, the blood group B active
glycoconjugates colocalized with cadherins. The colocalization is observed in nematode nervous
cells and in frog embryonic cells and in skin cells. The cadherins and blood group B active
glycoconjugates seem to be forming supramolecular complex on cell surface. On the basis of on
our findings, it now seems possible to isolate homologous glycoconjugates (especially GPI-
anchored glycoproteins) from mammalian skin cells. Isolation of mammalian homologues of
these novel GPI-anchored glycoproteins and glycosylceramides of frog cells will certainly shed
light on the mechanism of skin cell adhesion, thus deepening our understanding of the dynamic
nature of homeostasis of skin cells through differentiation and apoptosis. The possible interaction

of signaling pathways through ceramide, cadherin and diacylglycerol is also discussed.
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Study on novel glycosylceramides
mediating cell-cell adhesion of

. mammalian skin cells-their possible
involvement in apoptosis

Kazuya Nomura

Department of Biology, Faculty of

.| Science, Kyushu University
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Fig.1 Novel glycosylceramides found

in frog (Xenopus leaves)
embryonic cellis
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Effectiveness of prodrug-enhancer combination for enhancement of skin penetration of drugs
is proposed and confirmed in this study. Based on a skin diffusion model, we hypothesized that
skin permeation of drug could be the most effectively enhanced by derivatizing into a prodrug
with the optimal lipophilicity for the enhancer, when its action mechanism is elucidated in the
same model. Employing acyclovir as a model drug, the hypothesis was proved by synthesizing
seven types of its prodrugs and evaluating their in vitro permeation in rat skin, pretreated with
1-geranylazacycloheptan-2-one(GACH), a penetration enhancer. Among seven prodrugs, those
with higher lipophilicities (propionate, butyrate, valerate, and hexanoate isovalerate, pivarate
prodrugs) showed larger enhancement in their skin penetration than those of hydrophilic ones
(acetate and acyclovir), when administrated in combination of GACH. In this approach, prodrugs
applied topically were metabolized through the skin, since skin was metabolically active tissues.
We have proposed that a two-layer skin diffusion model with polar and nonpolar route in the
stratum corneum, which included metabolic process in the viable epidermis and dermis, could
comprehensively account for skin permeation of acyclovir prodrugs. Concerning the effect of
GACH, the estimated partition parameters of prodrugs in the nonpolar route increased with an
increase in pretreatment dose of GACH, but their diffusivities were little affected being in good
agreement with the theoretical prediction. In addition, GACH was significantly decreased the
enzymatic hydrolysis rate constants of all prodrugs in the skin. These experiments have been
studied with an in vitro condition, and a goal of in vitro studies is the prediction of in vivo
absorption behavior. We previously demonstrated quantitative in vitro/in vivo differences in skin
penetration in terms of diffusion and partition parameters. However it has not been established
these differences concerning metabolic process. So we demonstrated to quantitate in vitro/in vivo
differences in skin penetration and bioconversion of acyclovir prodrugs. In order to confirm the
possibility of this combination approach with an in vivo condition, penetration profiles was
evaluated by a deconvolution method which enabled to estimate first-pass metabolism. Next we
analyzed in vivo skin urinary excretion profile based on a diffusion/bioconversion model, and
diffusion, partition and metabolic parameters were compared between in vitro and in vivo
condition.

In conclusion, skin permeation of prodrugs applied with an enhancer can be predicted and
optimized based on a model analysis. This combined approach would be applicable to a wide
range of drugs, since extreme alteration of physicochemical properties of drugs is not necessary
as is the case of single prodrug application.
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Table. I
Acyclovir prodrugs

Chemical Structures and physicochemica! properties of synthesized

O
H | ’\> H | N\>
+ CH4(CHp)aCOCI —>
HN N HN N
0/“\/0\1 od
H CH4CH 2),CO0

o . W, a) b)

n m.p.(° C) Solubility (mM) PCoct/w

Acyclovir (AC) 260~262 11.9 0.0123
AC acetate 0 242~245 4.89 0.0578
AC propionate 1 218~220 5.73 0.212
AC butyrate 2 220~222 4.64 0.402
AC valerate 3 206~208 2.50 0.702
AC hexanoate 4 213~215 0.741 3.352

a) prug solubility in water was determined at 37°C.

b) n-Octanol/water partition coefficient (PCoct/w) was calculated
as a ratio of solubilities in water and n-octanol at 37°C.
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Fig.4 Relationship between octano/water partition coefficient of drug and

enhancement effect of GACH under different conditions. In the finite
dose system the enhancement effect is defined as the amount of drug
penetrating within 24 hr with GACH divided by that without GACH. while
in the infinite dose system it is defined as the ratio of permeability
coefficient of drug with GACH to that without GACH treatment (control).
The following parameters were used in this simulation: Dp/Ls?=40
(guinea pig) or 60(rat) (hr™') ; Dnp/Ls?*=1.5Chr™") ; Dd/Ld*=0.06 (guinea
pig) or 0.08(rat) (hr™') ; KpVp=0.000015 (guinea pig) or 0.00007 (rat)

(cm®) ; Kdvd=0.7(guinea pig) or 3.5(rat) (cm®) ; logKknpVnp(cm®)=1.3"
logPCoct/w3.0 (without enhancer) ; logknpVnp (cm®)=1.1"10PCoct,”w-0.9

(with GACH 25.5umol)
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Table. I Estimated penetration parameters for Drug penetration through the
Skin pretreated with various Doses of GACB
Stratum Corneum Enzymatic
Drug GACH dose Polar route Nonpolar route ;ig:oégigiant
b
(mol) Dp'a) Kp' ) an.c) Knp’C) X
(hir™h) (x10%m?®) (hcl) (cm®) (hr'h)
acyclovir 0 84.7 2.05 10.4 0.000102 ==
6.4 85.5 3.86 10.7 0.000261 ==
25.5 88.5 4.34 10.6 0.000690 -~
-1.d) 3.d)
stripping Dd'=0.365 (hr 7) Kd'=0.177 (cm™)
acetate 0 80.0 2.05 8.35 0.000102 1.10
6.4 80.8 3.86 8.91 0.000487 0.590
25.5 83.6 4.34 9.03 0.00639 0.734
-1.d) 3.d)
stripping Dd'=0.437 (hr ) Kd'=0.182 (cm™)
propionate 0 78.7 2.05 8.12 0.000138 0.900
6.4 79.4 3.86 8.01 0.000516 0.569
25.5 82.2 4.34 8.43 0.00778 0.298
C -1.d) 3.d)
stripping Dd'=0.256 (hr ™) Kd'=0.259 (cm™)
butyrate 0 77.4 2.05 9.16 0.000273 2.44
6.4 78.2 3.86 8.40 0.00111 1.20
25 35 80.8 4.34 8.34 0.0109 0.700
-1.d)
stripping Dd'=0.200 (hr *) Kd'=0.485 (cm*)!
valerate 0 76.2 2.05 7.22 0.000378 3.28
6.4 77.0 3.86 7.49 0.00130 0.992
25.5 79.6 4.34 7.67 0.0170 0.756
-1.d) 3.d)
stripping Dd*'=0.314 (hr 7) Kd'=0.216 (cm”)
hexanoate 0 75.1 2.05 7.24 0.000663 4.04
6.4 75.8 3.86 7.64 0.00391 1.51
25.5 78.4 4.34 7.20 0.0417 1.14
-1.d) 3.d)
stripping Dd'=0.314 (hr 7) Kd'=0.247 (cm™)
isovalerate 0 76.2 2.05 7.91 0.000373 0.156
25.5 79.6 4.34 7122 0.0107 0.0685
-1.d) 3.d)
stripping Dd'=0.173 (hr 7) Kd'=0.371 (cm™)
pivarate 0 76.2 2.05 8.48 0.000446 0.0269
25.5 79.6 4.34 7.62 0.0164 0.0111
-2y, d) 3,d)
stripping Dd'=0.207 (hr 7) Kd'=0.223 (cm”)
mannitol 0 90.9 2:.105 - - -
6.4 91.8 3.86 -~ - -—
25.5 95.0 4.34 -— - -—
-1.d) d)
stripping Dd'=0.287 (hr ") Kd'=0.216 (cm)




Excreted Amount in Urine (% Dose)

50 1w T 50 r a).Excretion in Urine of Acyclovir Prodrugs
Acyclovir a AC Valorate 06 osf

3 AC lsovalerate. AC Pivarate
o 2 05 < 05
£ L ] . 3

20 5 20 5 l 8
£ 5 04r 5 04F
= & llo 8
3 = 03f = 03
g E 04 .-

10 S0t g l. g
B < 02 < 02
@ T ° o
2 2 o

M g i S oaf ¥ 2 o1
0 Yoo ] ﬁ i
o 1 2 3 4 o 1 2 3 4 0 0

Time (hr) Time (hr) o 1+ 2 3 4
30 30 1 Time (hr) Time (hr)
AC |sovalerate AC Pivarate b). Percutaneous Penetration of Acyclovir Prodrugs
08T 06
AC Isovalerate. AC Pivarate

20
05

ol ﬁﬁﬂ

05

Excreted Amount in Urine (% Dose)
Excreted Amount in Urine (% Dose)

Penatrated Amount (% of Dose)
Penetrated Amount (% of Dose)

o b I
55llll ..5““ 0:2 - LllA 02 ?TTT
0 DBAMAMAIANAAIA 0 LOORMAMAANANAAN ol éﬁﬂrﬂ

0o 1 2 3 4 o 1 2 3 4 : 01 f ﬁ\lﬁ
Time (hr) Time (hr) N A W siaads
1

4] 1 2 3 4 0 2 3 4
Fig.5 Time courses of total acyciovir Time (hr) Time (hr)

amount excreted in the urine pret- A ;Prodiug @ ; Acyclovir
reated with ethanolic solution of
0(A) and 25.5umol (@) of GACH. in Fig.6 Excretion in urine and percutaneous
the case of the prodrug applicatlion. penetration profiles estimated by
the sum of acyclovir and prodrugs de convolution method of acyclovir
appearing in the receptor is shown. prdrugs through In Vivo Rat Skin

ach point represents the mean=£S.D.
value of at least three experiments.
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Fig.7 Comparison of Enzymatic Hydrolysis Rate constants btween In Vivo and
In Vitro.
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Transdermal absorption of drugs entrapped in liposomes and radical scavenging effects of
antioxidants in skin were investigated with ESR spectroscopy. Spectral-spatial and spatial-
spatial 2-D imaging system were developed for this purpose.

Spin-labeled compound entrapped in liposomes was applied on stripped hair-less mouse skin
and release of the compound from liposomes was imaged by using spectral-spatial 2-D analysis
system. Liposomes injected intravenously to mouse was measured non-invasively with a L-band
ESR, but it was impossible to measure liposomes applied on skin of live mouse because of less
sensitivity.

Anthralin radical was produced on hair-less mouse skin by treatment of anthralin and UV-
irradiation. High resolution spectral-spatial imaging showed that anthralin radical was
generated near skin surface. Intravenous administration of antioxidants prevented the
generation of the radical. Ascorbic acid and glutathione decreased the generation of anthralin
radical independent of irradiation period, but Trolox showed less effect during first 5 h irradiation.

Action mechanism of these antioxidants seems to be different.
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Imaging analysis of transdermal
absorption of liposome-entrapped
drugs and application to

radical scavenging in skins

Hideo Utsumi

Faculty of Pharmaceutical Sciences
LN Kyushu University
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2.1 RBRHH

AT L 2= A (HR-1, 586, Mk 3. B
ABREWEERL Y. v 2 (ddY, 38 &, #PE)
REFIERBMHARFA LD ZhTABA L, 7
Lv—24C-1id. BEBILLDEESIhLLDE
FAW7z, 4-trimethylammonium-2, 2, 6, 6-tetra-
methylpiperidine-N-oxyl iodide (CAT-1) (&
FOEALI, T2
5 1) »13Sigma Chemical. Co. X WEBEA L7,

Molecular Probes, Inc.

2.2 YRy —ADTRE

Ty —LC-1 OKFHRMIpHZLV > F /3L
Z7a—)b(1:1)) 50mg!c150nM CAT-1/KiZ#k
500 L&A, KIS =D b, HitRusg % 5m
BMOBRL, KU —FKFx =P (ET7THAX
400nm, 2K EHR) ZI0EEE S E7, YR/ —L
KD AT N - CAT-1% FE.L 58
(100, 000 x g, 605>, 20°C) ok bz, UKy
— L DB EIEEBENT0-80nMIC 78 5 L D ITA

IR = LHAEYORRMBRILEE OB KRN 7 U 2 ViEEADIGH
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AT L A= 25007 > 25 DT v bk
VEIRS00 u 1R B tE . SRIMRS o FIc kD IV-AS
B WEUIV-CEBBS L 7,

2.4 ESRRAIE

X-sX> NESRIZJEOL JES RE-1Xi= & 0l L7z,
L-sX2 FESRIFL-N> Nw4q4 7 oia=v h&b
=7 ¥+ v IR (1E5om, ME33mm) % i
L #zJEOL JES PE-1Xiz & 0% L 7co

2.5 ESREI%

WIHA/RE G =tan(6 ) AH/ AL(AH, AL
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B
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ERICBVWTARY L —EHER %2R 3725
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Liposomal Spin Probes
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The signal transduction involved in the regulation of cell-cell contacts is supposed to play
an important role in kertinocyte differentiation. To elucidate signaling mechanisms to regulate
keratinocyte functions, we employed pemphigus vulgaris (PV), which is a bullous disease caused
by disruption of desmosomes (a cell-cell junction), asa model. In this disease, autoantibodies bind
to the desmosomal junctional proteins, so that cell-cell detachment is induced. However, no
precise mechanism for this phenomenon after the antibodies bind to the antigen has been known.
In this study, the effects of PV-IgG on the intracellular concentrations of Ca** and inositol 1,4,5-
tris-phospate and secretion of plasminogen activator (PA) were studied in cultured
keratinocytes. PV-IgG caused inrecases in these second messengers and PA secretion, which were
inhibited with phospholipase C (PLC) inhibitor; U73122. These results may suggest that PLC and
Ca** singnaling pathway is involved in cell-cell detachment in PV.
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Signal transduction involved in the

 regulation of cell-cell junction and
differentiation in keratinocytes

: Involvement of calciumsignaling in
pemphigus IgG induced acantholysis
Yasuo Kitajima

Department of Dermatology

Gifu University School of Medicine
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bhid KB A % ORI 5 W\ THIR
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34 240X
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=i =
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2 U F >40x 130KD = 2 60 M +
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B-1,4-Xylans, major components of plant hemicelluloses, are heterogeneous polysaccharides
that have a backbone of #-1,4-linked xylopyranose units. Xylanases (1,4-/-D-xylan xylano-
hydrolase; EC3.2.1.8) catalyze the hydrolysis of xylan to xylooligosaccharides and xylose.
Recently, we have isolated alkaliphilic Bacillus sp. strain 41M-1 from soil. Strain 41M-1 secreted
multiple xylanases and one major form of them, termed xylanase J, had an alkaline pH optimum.
In this study, we describe cloning, sequencing and specific mutagenesis of the gene encoding
xylanase J from strain 41M-1.

A genomic library of strain 41M-1 was screened for xylanase activity to obtain a 2.2-kb Eco
RI-Sph I fragment containing the xylanase J gene. Then, the nucleotide sequence of the 2.2-kb
fragment wasdetermined. The putative xylanase ] genecontained an open reading frame of 1,062
bp and encoded a 27-aa leader peptide followed by a 327-aa mature enzyme. The promoter-like
sequence and typical Shine-Dalgarno sequence were observed upstream from the possible TTG
start codon. A perfect 14-bp inverted repeat, corresponding to a transcriptional terminator,
occurred downstream from the TAG stop codon.

The xylanase ] gene was expressed in Escherichia coli. More than 90% of xylanase activity
was located in the periplasmic space. Characteristics of the E. coli-produced xylanase ] were quite
equal to those of the enzyme from strain 41M-1.The deduced amino acid sequence of xylanase
J was compared with the sequences of other bacterial xylanases. The potential catalytic domain
of xylanase J was located at the N-terminus and had strong similarity to family G xylanases,
suggesting that the enzyme also belonged to the family G hydrolases. A linker sequence rich in
Ser, Thr and Pro occurred between the catalytic domain and an additional domain at the C-
terminus. This C-terminal domain of unknown function showed no significant similarity to any
other proteins.

Two Glu residues, previously identified as essential for catalytic activity in the family G
xylanase from Bacillus pumilus, are conserved in xylanase J at positions 93 and 183. These two
Glu residues were targeted for mutational analysis. Substitution of Glu-93 or Glu-183 by GIn
(mutants E93Q and E183Q, respectively) drastically reduced xylanase activity. The carboxylic
residues of these two Glu would probably act by general acid catalysis as has been shown for
other hydrolytic enzymes such as lysozyme. The enzyme activity of xylanase ] was inhibited by
N-bromosuccinimide, suggesting that Trp and/or Tyr was involved in catalysis. Some of Trp
and Tyr in xylanase ] were replaced by Phe. The large decrease in activity were observed with
the mutant enzymes W18F, W86F, Y84F and Y95F. These results suggest that Trp-18, Trp-86,
Tyr-84 and Tyr-95 play important roles in binding of the substrate.
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Table.1 Properties of xylanase J

Molecular mass 36.0 kDa

p! pH 5.3
Optimum pH pH 9.0 (at 37°C)
50°C (at pH 9.0)

=55°C (at pH 9.0)

Optimum temperature
Temperature stability

Inhibited by HgCl,
N-bromosuccinimide

Main products =X,

K value 3.3 mg/ml

Vmax Value

1,100 pmol/min-mg
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Fig.1 Restriction map of the plasmid pAXJ3R
The double line represents the chro-
mosomal DNA fragment from strain 4IM-
1.The arrow shows the position of the
xylanase J gene
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ATCTATACTTGTTAAAGTGATATTGGGAAAAGAGTTTGATAACATTTAAATGTAAGCGETTACiAATATTGACTAAAGGAGGTATTCTAG
=35 =10

AATTTTCGTTATGATCCAAACCGTAAAAAATTATAGGAGGTATGCCGTTTGAAACAAGTAAAAATCATGTTTTTAATGACGATGTTTTTA
sD M K Q V X I M F L M T M F L

GGAATTGGTTTGCTATTTTTCTC TGAAAATGCAGAGGCAGCTATTACTTCTAATGAGATTGGCACACATGACGGATATGACTATGAATTT
G I 6 L L F F s E N A E A[A I T s N E I G T HD G Y D Y E F

TGGAAGGACAGCGGTGGTTCTGGAAGTATGACATTAAATAGTGGAGGCACATTTAGTGCTCAATGGAGTAATGTGAACAACATTTTATTC
W XK D S 65 G s G s M T L N S G G T F S A Q W S N V N N I L F

CGTAAAGGAAAAAAGTTTGATGAGACACAAACTCATCAACAAATTGGAAATATGTCCATTAACTATGGTGCCACTTACAATCCTAATGGA
G K K F D E T Q T H Q Q I G N M s I N Y G A T Y N P N G

AACTCCTATTTAACTGTATATGGTTGGACAGTAGATCCCTTAGTAGAATTTTATATTGTTGATAGCTGGGGAACGTGGCGTCCGCCAGGT
N s ¥y L TV Y GG W TV DUPL V EF Y I VDS WG TWR P P G

GGAACACCGAAAGGAACGATTAATGTAGATGGTGGAACTTATCAAATATATGAAACCACACGCTATAACCAACCATCTATAAAAGGAACT
G T P K G T I N VDG GG T Y Q I ¥ E TTT R YN QP S I K G T

GCAACTTTTCAGCAATACTGGAGCGTAAGAACCTCAAAACGTACAAGTGGAACGATTTCTGTGAGCGAGCACTTTAGAGCTTGGGARAGT
A T F Q Q ¥ W s V R T s K R T s 66 T I s Vs E H F R A W E s

TTAGGTATGAATATGGGGAATATGTACGAGGTTGCTTTAACGGTCGAGGGCTACCAAAGTAGCGGGAGCGCAAATGTTTATAGCAATACC
L G M NM G N MY EV AL TV EG Y Q S S G S A NV Y s N T

TTAACTATAGGAGGACAATCTGGTGGTGAGCAAGCAACTAGAGTAGAAGCAGAAAGTATGACARAGGGTGGACCTTACACCTCTAATATT
L T I 6 G Q 8 G G E Q A TR V E A E S M T K G G P Y T s N I

ACTTCTCCTTTTAACGGAGTTGCTTTATATGCAAATGGTGATAATGTGAGCTTTAATCATTCATTCACCARAGCAAACAGTAGTTTTTCA
T S P F N GV AL Y A NGDNUV s F NH S F T K AN S s F s

TTACGGGGAGCCTCCAATAACTCAAACATGGC TAGAGTTGATCTGAGGATAGGTGGTCAAAATAGGGGAACTTTTTACTTTGGAGATCAA
L R G A S N N S N M A RV DULIRTIGSGOQNIRGTF Y F G D Q

TATCCGGCTGTCTATACCATTAATAACATCAACCATGGAATAGGGAATCAATTAGTCGAGCTCATTGTAACAGCTGATGACGGAACATGG
Y P AV Y T I N NI NHG I G N QL V EL I V T ADDG T W

GATGCTTATTTAGACTATCTAGAAATAAGGTAGATTATAAGTAAACCTTAAAGACTGTTACAGAATAAATCTCTGATTTAAAAAGGTGAA
Dl A. Wi ki D] ¥ In) $Ed IV IR —_—

ATGGAAAAAATTCCATTTCACCTTATCTATTTTTCTAGGTTGTACTGTTAAAGCAGTAGAATCAACTGTTTGTCTTCGTTTTTAATTTAA

Fig.2 Nucleotide sequence and deduced amino acid sequence for the xylanase
J gene. The location of the possible promoter (-35 and -10 sites)
and Shine-Dalgarno sequences are shown overlined. A terminator-Iike,
inverted repeat sequence is indicated by arrows facing each other.
The boxed region denotes the N-terminal amino acid sequence as
determined from xylanase J from strain 41M-1.
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vH—BEAEEZ Shtc, USSR ICEK D Table.3 Specific activity of xylanase
X5+ —CIDF A4 JHEE Fig AIKRL mutants
2,

Enzyme Activity Protein Specific activity

(U/ml-culture) (mg/ml-culture) (U/mg)

3.4 EMEEMICESTS7 I/ BREOBE _

U5 —CIOMEERICEE T2 T /& é";'d(:VPe ;~3 £ 2o .
3 .20 0.10 2.
5t P G =l
BAEHESLBMNT, TOMB N AL ST S E183Q <0.001 0.069 <0.014
W18F 1.4 0.072 20
WB86F 0.98 0.030 32
Table.2 Subcellular distribution of W100F 5.6 0.039 140
xylanase activity in E.coli W103F 2.1 0.013 160
carrying pAXJ3R W144F 5.2 0.030 170
W165F 7.6 0.081 94
Fraction Activity (U/ml-culture) [%] Y80F 8.9 0.066 140
— Y84F 0.005 0.048 0.11
Extracellular 0.495 [9.1] YO5F 0.006 0.048 0.13
Periplasmic 4.90 [90.3] Y121F 0.95 0.0051 190
Cytoplasmic 0.0300 [0.6] Y185F 4.4 0.017 260
* * * ** +* * * * *k Ak ke *
1 AITSNEIGTHDGYDYEFWKDSGGSGSMTLNSGGTFSAQWSNVNNILFRKGKKFDETQTHQQIGNMS INYGATYNPNGNSYLTVYGWIVDP 90
* Kk kkk * * * %k * %k * * * * kkk Kk *k kk khkk * *x * % * *
91 LYEFYIVDSWGTWRPPGGTPRGTINVDGGTYQIYETTRYNQPSIKGTATFQOYWSVRTSKRTSGTISVSEHFRAWESLGMNMGNMYEVAL, 180
* & *k Kk

181 T@YQSSGSANVYSNTLTIGGQSGGEQATRVEAESMTKGGPYTSNITSPFNGVALYANGDNVS FNHSFTKANSSEFSLRGASNNSNMARV 270
271 DLRIGGQNRGTFYFGDQYPAVYTINNINHGIGNQLVELIVTADDGTWDAYLDYLEIR 327
Fig.3 Amino acid sequence of xylanase J. Amino acids that are conserved at

least 70% of known family G xylanase sequences are shown by asterisks.
Putative catalytic residues are boxed.

Family G catalytic domain Functionally-unknown region

.
X

Linker sequence

}-cooH

H,N

Fig.4 Structural feature of xylanase J.
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Fig.5 Putative reaction mechanism of xylanase J.
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MEBICHRT 2 BUSRBEDIZL Lo —~0DEH

&ML (Table. 3). KBEFICHVT HG61uIds
L OGLul 83 iR I & L THIBEL TV B & E L
SN, M HEEES BTN Y/ F —LaC
BLTREHBICHFMEHMRAEEINATED, 22D
AWK F L VENEET 2 RIS Hc &
NTW3BYS o Bpuilvs ¥ 7+ —€EIZHO2WTH
NS F = LIS E O A I OMRE I T h
D, ¥ IF—FHIBWT b REEL AL
2z ohnt (Fig. 5)e

Fig.6 Tertiary structure of & pum//us xylanase. E93, E183, W18, W86, Y84 and
Y95 indicate the corresponding position of Glu-93, Glu-183, Trp-18,
Trp-86, Tyr-84 and Tyr-95 in xylanase J, respectively.
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Retinoic acid plays an important role in the development of the organs, including skin. We
constructed a cDNA functioning as a dominant-negative styled retinoic acid receptor and
introduced it into mice. The resultant transgenic mice skin revealed a marked reduction of skin
maturation. Macroscopic examination and microscopic examination of these transgenic mice
showed thinning of the epidrmis with the loss of primary wickels and rete ridge formation of
dermo-epidermo junction. These findings indicate that the retinoic acid act as a strong
physiological maturation factor of the skin. Keratins and filaggrin were analyzed as
differentiation marker. SDS-polyacrylamide gel electrophoresis of purified keratin revealed
normal amount of keratin 1, 10, 5, 14 were expressed both controls and transgenic mice skin.
Ectopic expression of keratin 6 and 16 were detected in transgenic mice skin. Although, the
expression of keratin occurs in transgenic mice, the exprssion pattern of these keratin were
completely different to those of control mice as detected by immunofluorescence study. A
complete depletion of fillagrin was observed with this technique. All these data indicate that
retinoic acid plays an important role in the epidermal layer formation in fetal skin development.
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Study of fetal skin maturation with
dominantnegative retinoic acid
receptor transgenic mice.

~ Toshihiro Tanaka

~ Faculty of Medicine
Kyoto University
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Six healthy males were subjected to the following two experiments in a climatic chamber
at ambient temperature of 28 °C.

Experiment 1) To confirm whether the makeup of the face suppresses sweating responses
during exercise at1.5,2.5and3.5kp. Thefrequency of sweat expulsion (Fsw) and sweat rate (Msw)
on the forehead of right (makeup) and left (non-makeup) sides were measured. Fsw on the make-
up side always synchronized with Fsw on the non-makeup side. There was no difference of Msw
between both sides.

Experiment 2) To investigate whether this suppression of evaporative heat loss from the
head hinders the selective brain cooling during hyperthermia induced by head-out sauna.
Tympanic (Tty) and esophageal (Tes) temperatures and blood flow in the angularis oculi vein
(Qoy) weremeasured. When a hood was applied over the head of subjects after thermal equilibrium
was obtained, Tty became to be higher than that of Tes, even with a gradual increase of Qov.

These results suggest that cosmetics on the face do not suppress evaporative heat loss
from the face during exercise. When the whole head is covered, however, it would be dangerous

for the brain cooling.
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Effect of cosmetics on sweating and
selective brain cooling in
hyperthermic humans

Minoru Tanabe

Faculty of Medicine,
Kanazawa University
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Sunscreen agents are widely used for photoprotection of patients with photosensitivity as
well as normal individuals receiving intense sun exposure. However, some of these agents are
also known to induce photoallergic contact dermatitis as an adverse effect. To evaluate the
photoallergenicity of sunscreens, including benzophenone-3, Parsol 1789, p-aminobenzoic acid,
and 2-ethyl-hexyl-p-methoxycinnamate, we examined the ability of epidermal cells photo-
modified with these sunscreen agents to evoke delayed-type hypersensitivity in mice. For
preparation of sunscreen-photomodified epidermal cells, murine epidermal cells were suspended
in aqueous solutions of these sunscreens and irradiated with ultraviolet A. Mice were sensitized
with subcutaneous injection of the sunscreen-photomodified epidermal cells and challenged with
the photomodified epidermal cells into hind pad. The footpad swelling was measured 24 h after
injection of the photomodified cells. Benzophenone-3-photomodified epidermal cells successfully
immunized and elicited delayed-type hypersensitivity in mice, whereas no significant footpad
swelling was induced by the other three sunscreen agents. This suggests that some of sunscreen
agents have a potential to induce photoallergic contact sensitivity and that the present method
is useful to estimate the photoallergic potency of sunscreens.
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Photohaptenic properties of sunscreen
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2 R B

.1 BEMAELETOBRONAE

#2720 = HIE LT, BEEERIMR (UVA)
DWILAIT & % 2-hydroxy-4-methoxy-benzophe-
none (benzophenone-3, oxybenzone, FIFAHEZE).
4-tertiary-butyl-4" -methoxydibenzoylmethane
(Parsol 1789, FIJAEZE). FREEIMBE (UVB)
DOWINKITH % p-aminobenzoic acid (PABA,



HEALR). 2-ethyl-hexyl-p-methoxycinnamate
(2-EHMC, Fn#iZE) AW/, BtEa >~ bo
—WELTTTIEATUVLF-HEWETHE L
BHSMEL - TWNBS, 4, 4, 5-tetrachloro-
salicylanilide(TCSA)®’, afloqualone®Q)'®’ .

—a—% /0 FREHITH 3 lomefloxacin(LFLX),
ciprofloxacin (CPFX), norfloxacin (NFLX),
ofloxacin (OFLX), levofloxacin (LVFX),
fleroxacin (FLRX), enoxacin(ENX), s parflo-
xacin (SPFX) W 1D EB#a bo—IiL &
L Tnaproxen(NPX) %fFMA L 7z, & &A (0. 4mM)
%) Bk (PBS, pH7. 4)Ic TraMk L7,

2.2 HBRYHIKRRHEREONES
T-8:A6BALB/ cv 7 ZER LD b 7 AL
ICTEB L A KRR D 2B HEBRME (0. 4n¥)
DPBSIA#RICHX106/mITiIERE S E e, THET S
AF A4 v IF 4y alcB L, UVA%]. 5]/cn?HB
L7 Z D#%PBSTIMBETR L TEAPLIERIREK
HMas LTHWS

2.3 HBRYEAXESHRRHARIC L DEBESBE
RED B B
BALB/cv 7 27 F DI MR M E LB A A
fa (107/0.2ml PBS/~ 7 %) 2K Ti&5E5 L &fE
%. SHBE IR EHEERMI (4x10°/0. 02ml
PBS/= ™ ) ZRIEICKAXRG LERLL 12, 24FF
M8 # 1 EBEREAR & 517 LB R BEAE DFEE & L

.’}:13)0

I B R

3.1 BRBRYHRIKREHREOUVARES

2 ZER & 0 FR L - REMRE B HRYE
DPBSIZHEICIEBE S B, JHICUVAZ B Lic, —
HMOBBRME IRIMEBHT cHEERT S
B, HABEMBET CHELIRRMIRICHES TS C
L AMEATE Y 1, TCSA, AQ, LFLX, CPFX,
NFLX, OFLX, LVFX, FLRX, ENX T3 ytIERIZE#

YR U= VEIDKENTTF o ELTORE

fadiguaseni@s shic, BRI T T
ThH3 TCSA BRI ICHEBOWAEEBEEAL TV
® . TCSAXEMMAaDviabilityldE L (RN
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mL7z (F1)s
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¥ N\UNYTIN—BFEFERICELD

5B Viabil ity (%)*
Benzophenone-3 73
Parsol 1789 75
PABA 78
2-EHMC 81
TCSA <1
AQ 71
NPX 87
LFLX 74
CPFX 85
NFLX 71
OFLX 71
LVFX 72
FLRX 71
ENX 63
SPFX 53

3.0 WRYEANEHREMRRC X 2BERBE
fE (delayed-type hypersensitivity, DTH)
DFEZ

BHBMENEHEEARERTHRES L
ey 2 ERE, EEL!Y Y FHahk

DTHRIG DIZE R F X7=e 7 LIV F —HHEEIEY

BHELTHONBA, =—2—F) 0 REXKE

BHE I (p<0.05) DTHRCAFHEL 72 (1),

AQ, TCSAIZH W TR XL B 2 &N EBET L

1ol A, BRIFEEROEAICE W TR UEADLE

AR AR E AV 12358 0 & HELDTHRIEH

Hoh, MBEHERNLERIGTSH S I ENELZsN
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Unfolding methods to analyze semantic space were introduced and applied to color
symbolism data. One of the unfolding methods uses the criterion of the fourth quantification
method by Hayashi, and the other a penalty function. Color symbolism data were collected
individually from subjects, who sat in front of a CRT display and were shown stimulus pairs to
be rated one by one. The experiment consisted of two sessions, session 1, where color-word pairs
were presented, and session 2, where color-color pairs presented. Subjects rated fitness of color
for a word of color-word pairs and similarity of colors of color-color pairs. Unfolding analysis
of the data from session 1, using the penalty function, produced successful configuration of colors
and words. Color configuration formed a circle, like one in color science, and words configuration
was reasonable. Modified Spearman rank correlation coefficient of the data and the distances
estimated by the model was perfect. Applicability of unfolding methodsto individual diffenrences

in preference was also noted.
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A study on semantic space of color

Yasuharu Okamoto

Faculty of Arts
Kanazawa University

BWREMAERANSLHFHEE L Tldsenantic dif-
ferential (SD) A H B A%, AL 23 4 503
SDE% BICRE S ¥ TEMAKICL 20k E RE
LTW3, Zho D LOWHTEDO RGN ZE D
CELAMROBMODOLI>TH B, BRKEICLS
AOBEIE, MAOFEIAV B b0 fEER
HUHD DTS L, KFRTIR. BEOEKR
TERBELOMEICEVWTESZ BT L ET
%, BELRHBEOMFEEFANTVEIHDLELT
R DbDNH DT, TFZDOF -y 2B
{LABRDEEIC X Z2BEAEICL - THLTH 5,
TODHHAERICE SO TARERTHV 2R
BEIT)o AKRTIH, BLRHFELOBEGED
FET— 7 ORNEERITV, BREKIC L 22 EH
BB,

2 % @

2.1 HEBEOEREICLIEME

HEED GE) AUET — 7 M S /R DOERA
DRENSHBEKRKDDZ D E L THBILIRD
nH b, EMAEOHALVHIBESIZRELEHS N
TW38 VN, F—yDORTHAERSHNHITIR
A3 bDELLTOERAUBHARDOHERLICH

—136—



WTERHTHEY TS 5. HEBIMARIEFRED
HUET — 72O R ET B0, HERH2D
DIN—=TIZADPNTWTRIEDZ SN —FIZET
BHREOBUE T — s DINEL SN TVS &
X KREBMEEEL T -5 OHNEEA TH D BH
EMEN D MTEEE 185, BRKEICKE(LOE
AHEBMATBERDL I It B 1P,
HRIEHRJOBMUEeNEZ SN TWE &
. ROBMOMKERET %,

0=-Y 3, {x

1=l j=l

2T, x(D)Ey())IHBRIENR jOEETEH
D, HRBIODBETZ7 L —T7ICRIMED L DL
D, MRIODBT B/ VL —TICRNHD b DASH
&9 3,
HBiEHBjomHEIZOERKICT B x(1) &
YOoME LTEA S h B, & SIc MBI
B REAR T~ 2y — U L7 DFTbA
612)0

x(i) = y())?

2.2 PenaltyB#¥([C L DMK
2EILJDUET — 7 € LT E T ILDER]
Wi B0 dX = {(x(i) - y())} & DB A
HEARORE (HNME) TRrABELTE
b T, ZRICREHBREICE VL TIEEE
d;l O HAMREEERS ks LTHHE
_ (nonmetric) E#nH 53 1O, COHEERE
ik Ic® M L2 5A1ci3B1b (degeneration) D
MBOLELS CENLCHMBNTV D, Ede
OHBMEER D HikE L TRIFFBEBROMIC
penaltylc & 2 bDAH B % 19, I TRID
penaltyx WA BRAEE L TRDIED LD %
A3,

I L JDRMERE, | & JORERME (X, } &
ol anzpEls d, Tkb L

dt =3 (x, -y,

EE<,
o & xpenalty PERNTHZ %,

BEOLBFHEREZMONR

pP= Z(Zﬁ((e”‘“ .z,z) (d:])l :2/2) / Zd, 1)
S EE
é(2) = /(1 +exp(-c-2))
Thb,

PEEA BROEUIBVT, S DLRED D
13 (i, /1) £ (12, /2) o ~xTOEBEDHEITDE
D, FALCHLDY . dY ik jOMBEbE L1k
XL cnE s5h b,

d(2)DEHRN I K1 B EHCLIEVER LD €
H2 i3 d; ORI %Ic 4 2 penal tydfig L
SDREEEZDZHLDTHD . c DENAKEWVIE
L Wb iz,

JEREAE (x,} | (¥, MR POR/IMlIc & - TK
Hoh b,

2.3 Individual Difference Scaling (INDSCAL)
R o GE) MUEOMRICH T2 MAZE

&5 BRITTRIEH AL & L TINDSCAL'® 23 3,
CITRRDOETHWS,

RIS AR % (X, ) BRE DB RTICHT 3

Bahkw, TROL, WREICH T BRI /EkD

pEgd s RRTE X B,

4 = (Tt ey -]
Nonmetric INDSCALTIRIFMALUEF — 5 6412
HIET % & 9 icnonmetricKRE N 49) &
dj’l DIEDEDLIFFRDR/INCE B & 5 Il
(x,)EEBWhKBONE, EFLOYTIE
DBEAIZRDStressS IC& > TERDEIN S,

_EmEa

i j<k

'w > > @)

i<k

Carroll & Wish!® I3 2408 D 57 — 4 % INDSCAL
WL > T LAcbDEBN L TV B M, BHERE
DEURENRZOES w OMDRY ELTED
IhTWwW3,

= 13il=



2.4 Kl (1964) DF—F DS
AHFRDOHM D12 IFEROIFHEI)ER LM% E
BEEMWTHNRE I ETH BN, 2DHHICH
W BRI OBEETTH KIS ORBGEICHT 2
BEDRINAR ZH NI TF — 7 O %2, 1O¥
BILAROREIC LI BEKICL > TITV, 20
HRICESOWTHATIREEERD D, KL
T3, YEBDORBEZ AT IOV TG D
wEMNS b EbBLIbDERIFEREND D
EXRVSBZDEBHRBICH L TITONILLDTH B
m. ZORIREHERUEE LTadrd 5 &K1,
R2omENEOND, ANDESIEDL TRE
EBLEEFZNEFNORO FICRTEY TH %,
HlEK2xFERNITEEREEORMSH (R LU
ZHENICB T2 HE) B8 5N,
HllicZkbI A TLI3RDHREICE VT,
T TR TR o ftho TH] 5
EDOREBDEZ VD SHNIAIEICH 5, K
TICEWTIREREIC L 2N TThh 3N, 2

K. gaofmiE. ANOXFEIXROBDERDT,
R-R  R-HK; B5oA,; EoErs
H—0 BB Y0-REB A&
VG-FE B B8-o8BK%E F-F
BP>FEE  BK BT RPOFRE

K2, ZWEOHEB. AADXFEIRDHDERDT,
B8Ry HBoMER  FFo5E K—od0R
F-FR M- ; ToFEp HoMR
RORE B8 HoHR BB
FoA R BB,

DHHFDIRING B 2 dOIIZ I DT E AL B <<
—HTHBIENFE LV, X, EER, $FiC
TB] B OB RENBRTT 4 A7 L A DXy
7S ROBLATHEDTAEYTH 3,
Ukl Ens, M) THIKR] . TE] 0ER
BRAFRCRIAVWEVWI L2t 2, BEBRDH
BZhZThoBBIcic U TS v 2L mBELE
ZonTwd (K1), KHFRORIHE L TIECRT
FA RSV AT MG S TR1, T# .
(I To7 o WTENLNT=Y 7] ORI
=HW3,

REEEOH I BN EREIEE LB
I2&H 2 bl TBEL MF]. TfR%] D438
V2R 105EE AV 3 (K2),

I R B

2ADDEERICE S VW TRE S NI & B
BOMAENE T — 7 2 EHNERIC K DUIHEL
oo COMAEEHAEEBEEI Y Va3 s EL,
ZHUCEVT T, 12BBIc P I nfcmiz >0 TaRE

—138—



TORUEFET - s NEDEREFL » ¥ 3
v ELTHT =T
WERE

REFELG (BB, L FIB) o
K-

EERIF/N—F a2 Ea—5 (PC-982] Ap2,
NECHIZ & BBl F b, flEid <~ 4l
a7 4 27 A(PC-KH1T2, NEC) L
IR E i, EROGIHI 797 5 L Turbo-
Pascal for Windows (Borland) & » TER &
nitz,

Jikk

s L TAV i3 Windows APTI#RGBIC
Lo TIRE &N fco APIBIBRCBTIE, HR(R). 4%
(G). BH(B) DIFHE %00 52550 & DE T E
TERILICLBRARDONS, K. K. BOHE
EENVL, v2. v3Th B &% (VI/R, v2/G,
v3/B) TELEIF, AXRDOElIt v 3 TH
WHBEBEDIFEIRRD L H 12785 - fk (255/R, 0/
G, 0/B).% (255/R, 255/G,0/B). # (0/R, 255/
G,0/B). 7> (0/R, 255/G,255/B). & (O/R,
0/G,255/B), = ¥ = > % (255/R, 0/G, 255/B)s

R3. HityarTOHNRRRER,
EEHORBWEAEIIFEHROAT
ZYBINh, ABORHEIIET
RRSINZ, Nvov TSI KIL
B (255/R. 255/G., 255/B) T&h >
oo COMBRTIBIA KDL
T4 FF4 AT A LICERAY
A XTHRRESNT=,

BEOLBFHEREMOUL

FBltyys TREKORKEEDY 4 K

Wz BWT, b0 d bolic & -» Tig
DI NAESENER SN, T AR REGE
BERRESNI(KI), MHEHD FEICE6oDEY ~
DECERS N, S [FEFICESEI] (TA
LI PPEI] . TPPEbIEW] TAbI
Wl T&lAbiuvw] DFENFNDOITEEMNER
7 oMIZREASh TV, BBREREY Lo kic
WRSNTVEEEFEORASEGOEICH L TRD
WLIEEEDRY v 22T ADERY T
)y 23 BENIHETIHFEEITI T EMNKDS
Ntz 6REIGEDHAAADOEIZE0E D TH 5 H,
DA EDEEST L5 LIt BA bDE
20y MERL. TR oE URFLEENT
X B3O EENTE VWb D, LIS B WVIEEK
RO IZ6aniE b X HFIcHhE b0 %]
BAK, Bl vy s v TORFRIBTFIZZOREE
niclty bETOFIBEObLDODOWFHNNHY
S, BETFIEFICBVT, TDOXKEDL0M &
WMLbonzDFEDIAFTERADBNIAITMA
ShEEmRE i, TSI T HFET —72
EaHriciE AVish - o,

FEot vz vicbuTiRaR toBUEDF
ET—FnNEoNT, KPR EEYTIIDE
vy 3 TORBICESICbREMATI2ZERN
Aushic, B8H5VWRESEMITFTUTIZR.
7, red (255/R,0/G,0/B). r-y (255/R, 128/G,
0/B). yellow (255/R, 255/G,0/B). y_g (128/R,
255/G, 0/B). green (0/R, 255/G,0/B). g_c (0/R,
255/G, 128/B). cyan (0/R, 255/G, 255/B). ¢c_b
(0/R,128/G, 255/B), blue (0/R,0/G, 255/B).
b_m(128/R.0/G, 255/B)., magenta (255/R, 0/G,
255/B). m_r (255/R,0/G, 128/B). 126 52(%
BUZTHZThOBTROIE L AESENRKY
2D 4 v K EEO EERI2 OB RTIIRE N,
TOTMITEDDAR S AMRICHERTERRSI NI
(B4 K7 L ICBED LD SIFEIIREU S |
MUTWE] |  TePUUTVS | | TPPRES |
(R3], R85 OFEFENTASH

—139—-



e e S e T e L G T e T

i
¥

R4. $t vy 3> TORRIRREM.
EEDRVEAERIEThEFITFEAD
BTRYRINATIV . Ny dSD
v KIXA(255/R, 255/G, 255/B) Tdh >
7= CORBIBTADA > KUF174
VFF4 AT VA LICBRKY A X T
~Ehi=,

TWio HBREFR EHICIRRENTVWE2DoDE
HFEDOEDRFEIZDWTEOD K Y » DIFFIEN
SBRLEYLLOERATEDKY L ETI 2T
Iy o FBIEMNRDSNI, 12680 5(ESH
X DERIAFIE . Ross!® DFEEICE - TRY
Shfcbooflic, [/ UaRLOX %R EOHRR
MBI BVWTENS WL HIZFHEA L TIESRE N
1B L DB ZINECNEPDIRFICLICHD
DR RHE SN, HHRINDFIAIC Ered,
green, blueD3ENSESN L3NG LR L&
R Lot OFH6HA DN & 0 72 2 HF AT INA
ShTWVieh, Thsoexticxtd 27— I
HRObDE L THTICBAVWE N -1,
Bty s Aty Y s YRTRICEVLT
fThht,

4 ¥ OB

HREMBAMADO R OFHAERXD 20,
B2t v s OBRIZIEGDT -y »HitE
INDSCALIC & » TH#r& o TRILY o T£X
BILD JETOEHDIFEEIC0N S5 TOEHEE
MILE® 7o, RITH & StressDBEAEIICRE

—140—-

xRl Bty arvIcBIR3BRIIRICLEZED
MUEFET — & £EHRINDSCALICEL 5 T
SRLZEEDERRTBICKTT BStressDIE,

Gt ' Stress

0.3556
0.1144
0. 0857
0.0659
0.0511
0.0410

A OV W N

nNTWw3, KlicsFaRTHOBEMISEES
StressDIEDEALDEA M S {2 & RoTEHN
SDEFAHBYTH B EBbN B, RITHID &

oy - ->8 1 %I

@ — - >H 2K . GID

5. BIURTTEEURTIC L BB DFHBENDSCAL)
RPDESDRDOLTERIZRDBY THD
; RD (255/R, 0/G, 0/B), RY (255/R, 128/G,
0/B), Ye(255/R, 255/G, 0/B) YG(128/R
255/G, 0/8), Gr(0/R, 255/G,0/B), GC(0/R
255/G, 128/8),Cy(0/R,255/G, 255/B),
CB(0/R, 128/G, 255/B), B1(0/R, 0/G
255/8), BM(128/R, 0/G,255/B), Ma(255/R
0/G, 255/B), MR(255/R, 0/G, 128/8B)



We - - >%1 &
o - ->F2%RT

@)
®© &
_®®@®
©

B46. NDSCALARRICL D BHBREBEDE L,
AETREN (0,0) THD. iiBA~11F
TF. I~MEBFOBDERDT.

XDHEEBIRTEERTTICH LTRRLE D
DHARESTEH B DR —FkDRIT, HHHFH
—HORICICHIELTWB  ENgH D, RLUE
1RIE. BARTICH T 2 HZWREDESH 2RI L
12bONK6TH B, L THEH (0,00 2&bT,
MEDEAH DI SFFICEEICHBED H 2 R
FREFEFNTOEL T ENTD D,

RIS, Blty s ODF =705 %EIT.
F— s R UBRREDOLDEMHV S, MHEFICEL
KEY] o TE£LAEDbKW] FTDE>DRIR

R BLREWEOESEFET —¥ () .
BEFBICL<ED] »bE T2<EDAL
FTDDDFEFEEICHNDIETORRIE
FIRCHEES €., AUBRREIADPRIE
ERDHEEHOD,

Lot

x& TM O B® 5 = #WORMh o MR

M 5 2 4 5 5 6 3 5 q 2

P 5 & 4 4 1 a 3 3 2 5

AT 3 3 4 3 2 3 3 5 q 4

— 141~

EEOLREOTRZEMOHRE

Biceh sl TcoBREMNICSE I EEDLT
92T L BEFE D RIEE K2R,

2D 57— 5 %2.2Dpenalty PEE MM & ¢
ZIEBMEICE DT 2, ¢ =1558. 440 & 2D
FERTHICKT BP, RUHETF -7 EEF IS
& % YE B O Spearman@ i HIM 2%+ & 3lc =g,
BL. IRAMFEROBER ICB G ZIERFT .
—AHDZaATHtieTH->THAEDZ T H
tieTHWIBEEIZ£DtieTHVWADRITICL -
TIBLLAH 3 2T - 720 C DEIES NAIBAIITIF IS
L 2HMFEHERVEANET VDT =7 IS
BRI EL A0 B,

&3, Penal tyBIRICL ZBBIEICL > THR2D
F—& &SR LImE E2DRRTRICHT
SPENRGIABRAMRE .

* c=1558.44 Y IREIMFIFICEVNT—HD
X7 MtieTH>THMANtieTHIMES |
(FEDLIeTHRWADIRCISBLS e,

ST 4 P IRAL+R B Ee
1 390.81 0. 900
2 231.91 -0.993
8 195. 64 -1. 000

I L NER2DOBEEFEMEOIAFM R E R
3D ExICEF AL SBE SN B EHOIARF
BHRICFIENE | B ENDD D, RITH
3D E XDEM EFFEECHEOMBEERTICRT, X,
COLEDOBEBHEOSTELTNENRKS, 9&
BJ10. 11I27RT s =2 U v FEREENFHL SN T
WAEDTHEDOHMRNES L LS ICRIEETS C
ENHEKBEN, K8~11TREIEEf T T ICHE
PIRINTWS, BLERHEIR—ERNICH S
N, K8&E10. HBWIIKIE 1% EHRDB &I
L - THRLERYFEDREESH (joint map) M
S5hb,



Be- - > B1 &K
}booooc " ah- - > B3 KT
| QIDOsO CO® @D
2 | . ® ©
.H ‘ O @aeeo
e oo | &
®
R BE D 2 F
CEI. REHIOE & DR E FREOMNE |
Hs. fohmE(RHE)
- - > %1 &®KT R#h- - > 8B1 KT
BEh- - > B2 KT #HEh- - > B2 KT
®
|
|
® & | e
© e
|
| = B
f
| |
|
|
|
Hs. fohs (BHEX) R10. REFEOHE (BRBEE)

—142—



we- - > 81 X
AE- - > B3 KT

€3
_ r;@
®® @
|
O ®

R, KEEOHES(BEE)
5 £ &

L EHERISRENTVWA LI, RILYDF—%
ZHERACAKD B HE I & B BRI IC X > THTL
7L DITESVTHIFERIIE WD FEIKIL
fcEWX B,

Carroll & Wish!® (235 if % INDSCALIC & % 7047
HRETREBEEOERENEADRY ELTEDIN
TL3, AR THHBREBABAOBED
FrzwIDizh, Bty s  OBORALKET
— 7 MINDSCALIC & » THHr & Ntc, FRICHIED
HOIBBBRTENT VD -1,

Flty v a o OEWIZIC L B0 EREHEDE
BIEHE DT RME A penal tyF ¥ E BB & 4
BRBBEICE > TaranLfcdy, RJTRENT
WA EHICRTHID E 2 F— 7 DIRFEIRE
B OIRFREOMICEL FHEOEVWHEIE LN
7o THIZEMZLICE W Tpenalty % BB &
THEDHYHETRTLDTH 5,

RICHID L EZDBOMBEEXRTH S &, BIR
T (HEED) LRIt (M) OMEEEDLT
HIZHE W TIED AR MDTR — XD RITIC .

—143—

BEOLEFHERZHOWR

Ao ARFANT - EORTIEHELTVWS S
EDDD B, K8IcALND [FR] S (=2«
v EAMRBEIEERFEY THBSN
TLBHLDIZEI LDTH b,

EIRT AR E T IRIN S IIFEIRTIE
Valdez & Mehrabian?® ®pleasures/KAEITXIE L
TWwWbLHITHS, LL. TOFEIRTHMN
pleasure/K#EICEIZ L TW 5 & W H BIRIZKKIIC
Hed 2RI E T 2RBEOHMOERF LITE
HiLn,

L BHEEOMFIIRKEE 10, MIL1IEZERT
HonsmLREGEDORE S ML SHEMICHS
MBI ENTES, [FRI G TFE), T8Y] K
I IWCIESELOVWBRTHE2IE0DD %, [F]
TR LR, T & T 7 o) @dr#) .
[KaR |\ TEBRK] & W - 72 3B HEBAYIE W, (36
FTFEw i, TRE) Kb RMEVWET
53,

ZokHi, BRKICXEAMICL-T, D
Ml L REGEOMBEBO TN T U T BN E .
WHEDOHEAXERTHONIEEIMICEIT 28
ERBEEORIRD MR EMEMICIT > & L ovufhE
E1 B,

AUR TRBRENEREMOMTD o HIZH
wWohton, Rk b E L EFE L TR T —
TOBMAZDOMitkE LTREINALLDTH
320, -T, AFRTHOL S N KERIED
U k2 BBk, R Upenaltyf¥ic & % ER
hRid. HEENOWMSRICH T 52BNV — 2 D5y
WICHLRAWS ZENTE S,

51 B3Rk

1) MIARZRE (1992) S~ BB D& >
W, BALIRERSES8MEASTEE M E

2) WARE (1992) #HRMERH %K DSDk~D;#
AicoWwT, BARITHEFRFERFN0 RS
Fim I RE.

3) MARRRE (1994) ¥ & REEEOMIED ER
T, BAREBGIEZREIDARRKEK.



4) MAZRE (1994 BREOESM EHEREF
VieowT, BARITHE & FRE20 KRR
Fim XX HERIE.

5 MAREE (1994) BF2ER OB &N ST
B ARG #2368 K2R FRin k.

6) Kl E: BERECHT 2 -PIR. BEU
92, 11 55-59 1964

) BIrE— (18D BEEOEM. #aHs.

8) A IE-FM % HECHRAE F S
ik, BARKEFEE, 3 41-53 1973

9) Saito, T., : Contributions to e ;type
quantification and a new method of
multidimensional scaling. Aehavior
metriks, 12 63-83 1982

10) M snck - fap 8l (JE4) (1976) Z KT
RIEHTE - 0 FEERIEIS—. v 1
v A4

1) MAAERE (1991) RELIHDEHEICL 5 E
ik, HATHE EFRB1IIEAL KRR
1hskEE.

12) AR « MELAADRHEIC £ B R EIC
B HI#H%HISWT. SIRK¥EFLH
% < 1T R FERME, 13 35-54 1993

13) Kruskal, J.B. : Multidimensional scaling
by optimizing goodness of fit to a non-
metric hypothesis. Pspchometriks 29 1-
27 1964

14) Kruskal, J. B. :Nonmetric multidimensional

scaling : A numerical method. PAsypcho-

—144 -

metriks 29 115-129 1964

15) Jefk 5L (1993) IBRLS W RIGE TV Iz D
CERICERE. HARGCHEFREBSTR RS

16) Carroll, J.D. & Wish, M. (1974) Medels and
methods for three-way multidimensional
scaling. In D.H.Krantz, R.C. Atkinson, R. D.
Luce & P. Suppes (Eds.) Contemporary
developments in mathematical psychology,
Vol. 1I :Measure-ment, psychophysics, and
neural information processing. SanFran-
cisco : V. H. Freeman and Company, 57-105.

17) Murch, G. (1986) Color displays and color
science. In H. J. Durrett (Ed.), Color
and the computer. Boston:Academic Press.

18) Ross, R. T. :Optimum orders for the
presentation of pairs in the method of
paired comparisons. Journal of fduvcation
al Psychology; 25 375-382 1934

19) Wyszecki,G. & Stiles,¥.S. (1982) Color
science : Concepts and methods, quanti-
tative data and formulea (2nd ed.).
NewYork : John Wiley & Sons.

20) Valdez, P. & Mehrabian, A. :Effects
of color on emotions. Journal of Experr
mental Psychology : teneral, 123 394-409
1994

21) Coombs, G. H. (1964) A theory of data.
NewYork: John Wiley & Sons.



fEREDA NBINA & A NBIIFRAZBE§ 5 FAERIAF5E

e K FOH

bk

1

The purpose of this study was to examine the intrapersonal effects and interpersonal effect
of use of cosmetics. In study 1, twenty hundred and forty-one undergraduates completed a
questionnaire that was composed of questions about everyday usuage of cosmetics, reasons of
using of cosmetics. Instudy 2, effects of wearing lipstick onself-image were examained. Twenty-
nine female undergraduates participated the experiment,and wear lipstick. And they rated
impression about themselves. As the result of experiment, wearing lispstick influenced the
rating of self-images. In study 3, 20 male and 20 female rated the effects of lipsticks use upon
likability. Results indicated the positive effects of lipsticks use were varied with the rater's sex.
Also,there were few correspondence between the rated likability and self-rating likability. In
study 4, effects of full makeups on self-image were examined.
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