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When surfactants are adsorbed on particles, micelle-like surfactants are often formed on particles, which are called admicelles.
Admicelles exhibit an incorporation of hydrophobic compounds as well as micelles. This incorporation has been referred to
adsolubilization. The objective of this work was to investigate adsolubilization of 4-tertbutyl-4-methoxydibenzoylmethan (Parsol)

into surfactant adsorbed layer on titanium dioxide.

The surfactants used were single-chained, double-chained, and gemini

cationic surfactants. At first, since Parsol was not soluble in water, solubilization behavior of Parsol into cationic surfactants was
characterized. It was found that the solubilized amount of Parsol increased with the surfactant concentration where the double-
chained surfactants provided higher solubilized amount compared with the others.

Adsolubilization experiments were conducted as a function of feed concentration of Parsol under a constant surfactant
concentration. The constant surfactant concentrations were above the cmcs of the respective surfactants. The adsolubilized
amount of Parsol increased with increasing feed concentration of Parsol; the order of the adsolubilized amount by the surfactant

was double-chained > single-chained > gemini surfactant.

From the admicellar partitioning coefficients of Parsol it was found

that Parsol was preferencially adsolubilized into the single-chained and double-chained surfactants compared to that of gemini
surfactants. In addition, the surfactants having bromide as counter ion showed greater admicellar partitioning coefficients than

those having chloride as counter ion.
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Triacylglyceride (TG)/phosphatidylcholine (PC) -emulsions and PC-vesicles are protein-free models for TG-rich plasma
lipoproteins and biological membranes, respectively. Both have been utilized for drug delivery systems. We have found that
PC monolayers of emulsion particles and PC bilayers of vesicles have different interfacial properties and metabolic fates in
animal plasma. In this study, plasma apolipoprotein binding to emulsion and vesicle particles are studied in terms of interaction
between amphiphilic helices of apolipoproteins and surface PC layers of the lipid particles, and the physiological relevance of
the results is discussed. Binding amounts of apoC-2 and apoE to PC/TG-emulsions were about 10 times larger than those to
PC-vesicles in plasma. Accordingly, the plasma-clearance of emulsions through apoE receptors was more rapid than vesicles
in rat. The maximum binding amount of the isolated apoA-1 was 4 times larger for emulsions than vesicles. Apolipoproteins
are thought to interact surface PC layers of lipid particles with the amphiphilic helices nestled between the PC head groups.
The different binding capacities between emulsions and vesicles are explained by the interaction of surface (PC) and core (TG)
lipids. Although binding of apolipoproteins to surface PC layers may produce the packing defects, the penetration of TG into
the surface monolayers of emulsions could fill the packing defects, resulting the increased binding capacity.
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Fig. 2 apoC-ll and apoE binding to emulsions and vesicles in human serum
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Fig. 5 Plasma apoA-1 in the unfolded state
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37°C 25°C 25°C

Fig. 4 Fluorescence anisotropy or rigidity of surface layer and core of emulsion particles
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Fig. 6 ApoA-1 binding to emulsion and vesicle particles
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Fig. 8 Distinct effects of Chol on apoA-1 binding between emulsions and vesicles
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Fig.10 ApoA-1 induced leakage of calcein out of vesicles
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The aggregation mechanism and aggregated structure of globular protein, B-lactoglobulin (B-LG), have been studied by
dynamic light scattering (DLS) and small angle neutron scattering (SANS). DLS shows that time intensity correlation functions
for B-LG solutions prepared at pH 2 and 7 indicated a power law behavior around gelation threshold. The critical exponent
related to the relaxation time, n, was 05 at pH2 and 0.7 at 7, which can be explained by percolation theory without and with
excluded volume effect, respectively. It is known that the value n = 0.66 suggests a highly branched percolated cluster. On
the other hand, a lower value of n is expected for a chain-like structure where the excluded volume is screened. SANS results
show that the scattered intensity for B-LG at pH 2 increased with heat-induced aggregation, while that at pH 7 exhibits a
distinct maximum at the scattering vector, q = 0.025A", This is due to microphase separation, which was well reproduced by
the Borue-Erukhimovich theory of weakly charged polyelectrolyte solutions.
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Study on the gelation process of
aggregative protein solutions

Mitsuhiro Shibayama

Department of Polymer Science
and Engineering, Kyoto Institute of

g . Technology
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DLS illl5E : SIGMA #t#o> B-LG (L0130, Lot114H7055)
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Fig.3 Power law analysis of intensity correlation function
under pH2 and pH7.
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In order to protect a person from allergic skin inflammation caused by some cosmetics, survey to discover new fungal immunosup-
pressive constituents which are helpful to induction of immunotolerance against such allergy, was executed in the use of more than
170 Ascomycetous fungi. On the survey, it was found out that Gelasinospora multiforis, G.heterospora, G.longispora, G.kobi,
Diplogelasinospora grovesii, and Microascus tardifaciens produced appreciably immunosuppressive constituents. Solvent partition
followed by repeated chromatographic fractionations of crude extracts obtained from the six fungi under the guidance of hioassay to
test suppressive activity against proliferation of mouse splenic lymphocytes stimulated with mitogens afforded many immunosuppressive
features. Namely, nine new 2-pyrones named multiforisins A-I from G.multiforis, some of the multiforisins together with a known
metabolite sordarial from both G.heterospora and G.longispora, a novel bicyclic sesterterpene named kobiin and three new 2-furanones
named kobifuranones A-C from G.kob:, two known metabolites macrophin and colletodiol together with a new stereoisomer of
colletodiol named 10-epi-colletodiol from D.grovesii, and six known metabolites, questin, rubrocristin, cladosporin (asperentin) ,
cladosporin 8-O-methylether, 57-dihydroxy-4-methylphthalide and asperflavin, together with two new 2,5-dioxopiperazines named
tardioxopiperazines A and B from M tardifaciens, were isolated as immunosuppressive features on this study. It was further examined
whether interleukin-2 (IL-2) recovered proliferative suppressions of the lymphocytes caused by eight sample compounds, which were
selected from these immunosuppressive constituents isolated this time from fungi, or not. It has been shown up to now that IL-2 has not
recovered proliferative suppressions of the lymphocytes due to the eight compounds, indicating that they have not inhibited biosynthesis

of IL-2.

1. #

PSS X0 S 2 O %E) &k 2§ AH
WCHOND, ZOMREE»ENIZ. £ OW4E. LM
HUIAE S DRI E > TR ORS (U T LIVF YY)
WL, AERDSEREICRELE L TREZTLLE -Th
bo ALMEMIC L B2 E RSN ED CHEO—2 L LT, b
B LIREERZHETLIENEZONL, DL,
LB ORED T LIVA VIR A RBEERZHLETE
W, R 2SN EREI S FIhhmzeaicffiz a2k
W27 B0 IEEAROFEIIE, EEIIHIF 2 BN L
TTUNT VRN G IgEVURDEEZ IR T S TH &2
Bo. ERERLICT VUV UANBE L, BRI A CTHER
ETVLNT IANIUL S ST FiEEDRE 2o b, ZOR
ffib N % SEIEIHIHNIE, 4 OFREIC X 2 BAHDSD 5
72, Ax BAREONANTITHR A % 5 4 7D b D05 H#Ehi S
NTVEZENET L, LRSS X 2B E» ST d
L RIEEROFEORE R H MG L@ imsiHiL,
TRAI R BRAI 2 &2 L TH W 515 eyclosporin A %2
tacrolimus (FK506) Dkt d D0 X 0 &, 1EHAA IR
Wk 72 & OO K DEIVER S A 7% < R O b hE &

il
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o THEDE W, RWFZETIX. TOMZEMIZEIHL
WP E %2 RIRFEM LR TH L2 HIE L 72
BRI RORKZEN & LT BEIZ, WL o905kl
FR A2 SN THEBB D A WHEE 27205, T TR
LN7DDDOE S HAEERRBRE 25 RS N72b o
THholzlzd, AHiE, HLwyf 7odbor Rz ) L,
ek, B FE DD %k dp o T FHER 2 EA T,
RDST VIV v DR AR LSSHE) S & 2 M, Ao
ED—HDOGIZINEDHIGBETH L 7 L V7 Y RIFEIC &
5T, BHBIGHEAL D in vitro®E TV EEINL<A WXy
HIBC & 5 T.BMLh AL (Bg5E) (2xh3 2 #pligsE (LT
W) ZIBEE LT SRFETICIT0 RO TER IO E
MBEAT o720 ZOME. ZROFLE % & L RZHH
WEHE G2 R L7z L Lads, LTEEICE. —/#
B MBI b S ENb 2 e H b, FI T M
AL W A3 e 0 Y M A~ FE Y 22 IS 1 2 A %
PRFARD FFEO—2L LT, 4Nl HHEAL T 55
WS T TAHINEOsE, MR % T i <> BAIE o iG Pk
b &% FHET 5 Y RH A4~ THhsinterleukin 2 (IL-2)
DAEAEDS. BARIZ X B Y o /SR FEIIH] 2 B 116 S &
LWEN% in vitro TRENT 2 HIELZHRA L. RIF%E TR
SN EIIHNGE RS DT b ONEH L THh7Z. 2
NS OWIFERERIZO VT, DT OBEATZEIC BT AR D
EOTLUTIZHRS,

2. X B&

2.1 LTEMKRZERFERKEESODER
KRB 2000 B WLz L — 53R A BERE L. T



TR ZHMEL T, 25CHTC. R4 RD RS, B WIED T A, Bk r 74, BEhLICXb7u~v b
Wi n, HFWOEFIREIZEY 10-30daysiT- 720 LTI T74 -~ EEHHCT, SEREEZED R LITRW, HIZ
PEMRER UL, 25T 24 DS FoRER b 800g (Vv —IK4 &) % PRGBS X > THE LT, SHOWEMER S % Bl L 72,
BT 2w, B TH. 20K~ ACcOEt 1.2L %012,

SlmRE i Shr %2 2 [\ 0 & L TIT 2w, I & e 2.4 EMHERSOEERER

W E LT, AcOEtZF 2 %2872, &kiZ, Flx=F Z~n B SN BB OWERSIC OV TIE, mps [alp &
-hexane 5-10mL Z Nz, HEWHLAIZ LD »#-hexane 7] M2, EREEOMEZNE L. Wk 2 54 70
BN % BIR S THRZE L, n-hexane ANEME O BRI 45 L& <Thr0%eHE L, HiZ, 'HINMR, BC-NMR, IR,

BT, ZOBREGZ LTIEEREHMRAE L, UV. MS ({45 f#sE» EI-MS, FAB-MS. =m0 f#EED EI-
MS, FAB-MS), CD A% bV EME L THET L7, 4
2.2 LT &EMHER IZNMR T &, % & o 13 212, spin-decoupling

<~ A (BALB/C. M. 7-11:8#) oMlKHEY » % "H-NMR. NOE 'H-NMR., Z®Jco 'H-'H¥ 7 M
MO~ A4 b7 2RI H R 3 2 AR O $IHI 6 2 7R (COSY). 'H-BC¥7 MHB (HMQC). 'H-BCubi s 7
L7zo ¥4 b7 LTid, THIMEIZIZconcanavalin A NMHBE (HMBC) A2 MV ZEHIE UKGT L 720 Z OREH.
(Con A) %, BAiifgiZiXlipopolysaccharide (LPS) % H RSB A & HEE S A F O SCHREL IR
Wz EMOMEICIE. U SR~ A MY, ke DEFEYER ARY PVF—F LD EIT-> T, B2
x4 ray 45 —7L—bDOwellNT, 37C. 5% AT HE% O EEE L CTRE Lz, RS2t E
CO2 AT, 48hrFi38 L 724, [methyl-*H]thymidine % CHEEEINAIL. BHANRY MVF — & ORI
FEHAZERM L. BEIZ 22hr 5538 L72BRIC Y &Sl 12 B FHEAROMERL, B 1L XHRRAT (10-epi- colletodiol DI E)
DAFEND SHISRED & Mg sEiH 2 53 % 3H HErWE A, PRS2 L 72,
ki (FEBRoOFMNIIMRY ) 2 . kRidv A
ryuay A4y —7L— b THEY 72hrfi>72%. MTT[3- 2.5 REMFEEED IL-2DEEICLVERENS

(4,5-dimethylthiazol-2-yl) -2,5-diphenyltetrazolium HPEDL ZRENDEER
bromide] Z XML, I 4hr B L72BIC, ) >~ VY SHIEIRIE 2. 208 EFEERICERL, <4 M7

2SN O mitochondria P H O B S4B 543212 X 1 Y& LTl Con A®fH Y IZionomycin & phorbol
MTT A& XN THER T %5 MTT-formazan D% 57nm 12-myristate 13-acetate (PMA) % M7z iGMEOHIE L,
TR L GFEIEE 630nm) . A A= % 45 DIRAY !} R e (NN | § e I e (= A B
T5MTTHE (FEBRoOFMIIEEHRS 28) 22 wihdpro L— O well NTLTHRERICHEM L2 H TR L TED
Fix e CHERE CORMLEE MTT o H ENBA, IL-2 EBBHEOLEEZ RS 2012, Kl
WBIEEALHEUTH-72), 171 O T-FER O—FF LT G WCIL-2 2L TR 2 EBREBIML 2 W TR T 5
WFTIE, FHAIE 50, 100 2.00 0.4pg/mLOMWEEICS  EBREPHISTAT ST o Ha81E 37C. 5 % CO FAE .

W T ZFNF N triplicate TIEH:Z M2 L 720 48hr e L72f. MTT ZRHI@M L. HIZ4hr i L
72t MTTH®EIC SN TERT S MTT-formazan %
2.3 EMESOHE E L. IL-2 2R IML2HEaLRmRML 2w E0) v o8

TG I 2 R B E A R L2l SRR RIEPE & Hobe L. BRI & 2 STt %,
G TSRS E 2 AT oW, BB A TL 2 BIINC £ ) HEH S 0D E g R L 7 (5
KEaH 20-60kg OV —3K 100-300 &) = Hw, 2.1 & B oI BEHR2 ),
B0 2 PE TR A & 17 720 BEAET 8. AcOEL 30-

4+
Q0L % i1 v CE IR B 5 hr % 2 188 Y 3K LC 4775\, 3. MREZE
2 T B LT AcOEtT ¥ 2 215 72, 3.1 FEHEOLTEMKRRE LT EUHFERHLISD

AcOEt i =% 2% n-hexane-AcOEt (1:1, v/v) Z/HW\T SR INHIEMER 5 D Bt
n-hexane &R & REFRIZH ). n-hexane ANEEBIE, HIZ, MIFTEE A O T-ZER T, AET-ZERM  (Plectomycetes)

AcOEt-H:0 (1:1) ZHWTACOEtWE#HE Ha O W VASBIZ W JE 5 B Emericella)® 13 i, Eupenicillium & 16 Ff,
1720 n-hexane. AcOEt. H:ORVARRIZOE, LT IGMEA i Bk Eurotium )& 16 T, Hemicarpenteles )& 3 T, Neosartorya)& 5 i,
L7z2& 24, AcOEtHEEBICIEEDER L7z T, AcOELH] Talaromyces & 4 iz &, AR (Pyrenomycetes) (2
wik%, BEICLTIEEZIBEIC LA S, D silica gel % &S % Chaetomium )& 5 i, Gelasinosporal® 20 ¥, Microascus
WA D octadecyl silica gel (ODS) %\ et —F ¥ B 5 4, J& 3. Thielavialg 4 Fi7x & 2N F TICAFH 171 FICD X,
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) U OSERGEALIENEYE LT oFEZHREL 2
T ORER, BERAEO B CIEEE R L2 wIX 38 /D
SNz h ZNEOHT, HFr L\ 3l sy o B
ez HiE LT, TN TRV 2 AigEAs iR i 47
LN TR WEIZHEH SN DR D O ORI 2 G EARA
DFHE AR L7z, S, TORGZHOHD L, KM
D Gelasinospora multiforis. G.heterospora. G.longispora.
G.kobi, Diplogelasinospora grovesii®B & O’ Microascus
tardfaciens D 6 O LTIGTER IO W TR L N2HERICO X

iﬂj/\‘éo

3. 1.1 Gelasinospora. Diplogelasinospora BE D%

ZHFE MR 73

LT 2 /R 30 2% 5 B & L7z Gelasinospora,
Diplogelasinospora J& DWW TIX, HEKBR. o 725
WEENH FE DITbN TV d oz T, TNLDEITH
HSNDHIEERE P, WS WIEEIVR S NZRIZo &1
PR D W% B8 L 720

B3 Gomultiforis\ZOWT, BN X > CLTEN:
DOHERI L2 AcOEtWHEE A 5. EMEMERG & L CHEE S
NIALE W IREETIEO#5 5L, 5 formyl-3-hydroxymethyl-4-
methoxy- 6 - (1E-propenyl) - 2-pyrone DHixE % A3 5 ¥
2-pyrone (a-pyrone) &¥JHI L. multiforisin A (1) (Fig. 1)
L E iz, MEDHIE. BIFEEAE S AT HEE S .,
Z N multiforisin B-F (2-6) &t Sh7ze #EWvT,
[FJ& O G.heterospora X ) H ik S 7= G 75 3 f b
multiforisin 28 & #E1% B#E O 2-pyrone Th 5 2 & H3557H

H OCH3
1

7 (Ro= Ac, Rg= H)
8 (Ro=H, R3=Ac)
9 (Rz= Ry=H)

12 (Ry=R3= Ac)

HaC

Fig. 1

O, multiforisin G-I (7-9) (Fig. 1) @ shiz. &b,
F®E 2 5. Sordaria macrospora’ SHEEE T\
sordarial (10) 3 (Fig. 1) ikt & LTE S N225,
M DM ENRETH - 720T, HiE% 3'R,
4'S) EPELTze By 10 IREIHNGED M S Nz
EERPBPAOTTH b, 7-9122O0WTiE, TDHG.
multiforish o bESN72. G.longispora?»®dH 1, 7-9 i
N2 10 NG & LTl S 240,

B L WS PG s & L% S Mz multiforisin 8
1-9 1, {HEE NS DIZ1, 7, 8 TH B[V »738kd Con
AFEE (THIN)., LPSHEE BMIlE) BHIZH T 510
ICs 1% 0.6, 0.6ug/mL]o 112 ko 8 L., 1 ®acetylfk
[multiforisin B (2) 12—%7 4 | TIZEMEIZRE KT L,
1 @ dihydrofk (11) TIEiHPEIZ R R T L7z multiforisin J#
& ZOFEAROIEMEILE A &, multiforisin® TI& 3 12
hydroxymethyl 2%, 51 formyl EAFEAET B 3L 5D &
H 51— 2 hydroxymethyl 2%, 7512 acetoxymethyl &
PHEAET D EHBVEEZR T2 3. 52K
acetoxymethyl#£TH 5 8 Dacetylfk (12) TIHiFHMAR
LT L, EiZhydroxymethyl 260 9 TIZiEMEA A & K
9%, 2-pyrone¥g & M L7z 6 L lgHh o0 —ERE G105
POWRIZHG$T5 2 L EAVHBH L7z (Fig. 1. Table 1),
—7Ji. 1041, 7, 8 FIZHAIETEIKD 5 72 (Table 1)
Table 1121, AWFE TR SN LT HMECHED 2O W
TDCon A, LPSFEEMFH I 5 5 1Cs Dl & 5 FE
positive control{b &Y D E 1 & IR T .

G. kobi > HIX LTS A RIS E LT, 15 HBREDS B

OCH, HyCO, H OCHa




B 5 % 5 # sesterterpenetriol A3 HifE & 11T kobiin (13)
L SRR E 7 &) TR E S NL/213 0 3
2-furanone 7% 3 {3 5 11 C kobifuranone A, B, C (14-16)
Lo ni (Fig. 2)5, 13 OFEHIIHRETH 50
(Table 1), KEIROZ= 27 effisii A L THB Y BIRE
Vo 14-16 DIFEMIF 13 D X ) &> 72 (Table 1),
D. grovesiiH WX EEMEB 55 & LT, Macrophoma
commelinae S5 TW/zmacrophin (17) 6 AHijf
SNTzIh Colletotricum capsici X2 Chaetomium funicola
PHELN TV 14 BERE2 AT % KERILEW colletodiol

H

(18) ™1V Je TN 18 @ 10 L iR E MR & HH L -5 b &8
10-epi-colletodiol (19) 25N 7z (Fig. 3) 2, & B,
17, 18 IZSREIHIEEDH S N1z DX S H D TTH
5o D.grovesii ® FIGEEE S 17 A3 multiforisin 8 & 1 &3H
D 2-pyrone b &M Th o 72 & L IIERETETEA I o =k
S EERGE <, ZOMED multiforisinZE & FIEEIZH 2 -
72 (17 ®Con A, LPS#5 & 4 5l 12 % 3 % ICs 1% 0.4,
0.3pug/mL) (Table 1)o —7J5, 18, 19 O IZ R KA

Of:o

23 CH,OH
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3. 1.2 M.tardifaciens DREMHEMERL D
M.tardifaciensH* 5%, S DG 5235 S L7228, &
NS DD 6 FIIBEAREAHED I —HT LD TH-
720 WIH. ZFN 51X Penicillium frequentans %7 S5 5T
W7z questin (20)13 & Aspergillus cristatus 7> S5 5T\
7z rubrocristin (21)¥. Cladosporium cladosporioides <
Aspergillus flavus 5 515 5T/ cladosporin  (asperentin)
(22)15-10 " Aspergillus flavus 7 5 1% 5T 7= cladosporin
8-O-methylether (23) 9, Aspergillus flavus >S5 5
T W 72 5,7-dihydroxy-4-methylphthalide (24) &
asperflavin (25)%® TH LA, TNHDOVTIIZDONVTDH
REAHENGESM S N0, SRIPMDTTH b,
20-25 1 ZV I NS FERR — ~ 1 R TSR S LA

HO

Table 1
Azathioprine, CyclosporinA, and FK506 on ConA and LPS-Induced
Proliferations of Mouse Splenic Lymphocytes [ICso( ug/mL)]

CH 20 (R1=H, R2=CH3) 8
8 21 (Ry=0OH, R,=CHj3)
emodin (Ry=Rz=H)

YW T » Y., 20, 21 iFanthraquinone, 22, 23 (&

octaketide (2B %o M. tardifaciens > HFALEW E LT

Bonz2MOb DL, Wb 2,5-dioxopiperazine T

BHAHZ EDHBI L, tardioxopiperazine A (26), B (27) &

s shz (Fig.4) 9, anthraquinone 38O a3 IPHIC

DV, BEiZemodin TOFIDH LN TWEH 0, 4],
20, 21 IS LA RBER, wIhbEmwiittz R Lz

(Con A. LPSFHEHIFHIZH 3 5 1Cs 1 20 1% 0.3, 0.3,

21132 0.8, 0.1ug/mL) (Table1). ZH O ET 5

anthraquinone fb&MW & OGO LN 6. B A HEEED

OHEAHTH2DONEMEZRTOOLEZ b, Hifk
G 2R TR 26 SRR EWIEEEZ /R L7: (Table 1),
Z DDA DIEVEIZAE D - 726

22 (Rg=H)
23 (R3=CHy)

Suppressive Effects of Compounds 1 — 27, and Emodin,

Compound Con A-induced I.PS-induced

Compound  Con A-induced  IPS-induced

1 06 06
2 24 22
3 44 27
4 >50 37
5 5 4
6 22 28
7 09 12
8 18 09
9 >25 19
10 65 51
1 13 9
12 47 45
13 7 35
14 39 8
15 175 9
16 13 6

17 04 03
18 12 5
19 5 38
20 0.3 03
21 08 0.1
22 13 75
23 23 13
24 17 3
25 16 36
26 45 0.7
27 >25 15
emodin 02 02
azathioprine 27 27
cyclosporin A 004 007
FK506 15x10-5 16x10-3

The ICx value of each sample was calculated from the correlation curve between the samplke
concentration (horizontal axis) and the cell proliferation (vertical axis). The curve of each sample was
drawn with 6 points, each of which represented the mean of 3 experiments on each correlation
between 6 different concentrations and cell proliferations.



3.2 HEMHEEED IL-2EEGKREEICLZ2HDOD

BHDIRTE

bk 3.1 TH S N REIHNG o, EPE2SH
IR < BICOEBRIFRETH - bWz &, £
DRIZINHNELEATL-2 DRI L o THIL S D 0B »
RIRD LI L 5T FORIEIRIEEASE AL T Ml
WCBIBIL-2 EAROHEICLVEE TV ERE1ZHR
E L7 ZOMEICH W 2MAKIZ, 2-pyrone 3
[multiforisin G (7). dihydromultiforisin A (11).macrophin (17)
] hexaketide & octaketide 4% 1 ffi[sordarial (10). cladosporin
(22) 1. KERRILA 2 F[kobiin (13). colletodiol (18) |
& ¥ anthraquinone 1 f[questin (20) |D z &5l S FEDILEW
THb, ZNHDIIN I positive control & LT, BEIZZ
DOVEHFEBBEREATL-2 A B OMEICH 5 Z LA L
TWAFKL06 2 w7z, ZofEH, Fig. 5 IR TERIC
VFK506 Tld, IL-2 2SR ICHAE L 2 WA ) v 73l
R Ba5m 13 5m < Pkl S 2%, IL-2 A3 F e % &
U USRI ENZIL-2 IS X D RS R A 20 b T
Lo T IL-25FIE L 2 WA DY) 2 Sl HE 14 5l )
. T AHAEOENLOMICKE RPN,
=7 BERTH L 8HDILEWTIZ, wINIZBWTH,
Fig. 5 1257 7 LS. TL-2 2TEAE L WA 0 1) ¥
ML EE P & . AR 2G0T L OMIZERIZAS
Nhholz, T, s SHOLAWIT X A ]
WHZIL-2 EABHEIC I 2O TIE W EEZ b,
RIERBOBII L B OBERP SR LBEMELEDOTH Y,
WENPOEBAHESIN TS, BkE L CoREHE)s
5. G AR TRIIESNZLHO LT iHERREK
SN 7 2 BERE TR R BB L T 200 %2R L, b

150
-
iR
o 100
3
I —_
. 50_
5]
g0
& & | I
D X T
& 0- 1 I
-50 T T T
0.01 0.1 1 10 100

Concentration of 7 (ug/ml)

Cell Proliferation
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|.
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DnaA protein is the initiator of chromosomal DNA replication in Escherichia coli. We examined the influence
of artificial mixed membrane composed of synthetic anionic (phosphate) lipid and cationic (ammonium) lipid on the
affinity of DnaA protein for ATP. Two sets of anionic and cationic lipids with distinguishable numbers of hydrophobic
alkyl chains were devised for regulating the cluster (phase separated) formation of anionic lipid around the cationic
matrix. Anionic lipid, not cationic membranes, inhibited the ATP-binding and stimulated ATP-release from the ATP-
DnaA active form. In the case of the mixed membrane, only anionic lipids forming cluster structures inhibit of ATP-
binding and stimulate the ATP release. These results suggest that in mixed membrane a cluster formation (phase
separated state) of anionic lipids seems to be an important factor to affect the affinity of DnaA protein for ATP.
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Zinc oxide is an oxide semiconductor having direct band gap of 33 eV. It has been applied to white paint or additive for rubber
forming. Recently, some new applications of ZnO have been developed because of its wide bandgap and capability of electron
doping. For example, transparent electrodes for displays and solar cells, UV cut filters and coatings (sunscreen foundation), and
light emitting diode including UV laser. For all electrical and/or optical applications, controlling of electronic states of defects and
impurities is the most important technology to realize useful and efficient devices or components. Thus, in this study, growth of
high quality ZnO single crystals, doping defects into them, and characterization of their electro-optical properties were carried out in

order to investigate the electro-optical properties of ZnO.

The single crystals grown by CVT method exhibited high efficiency for UV emission, while the flux grown crystal showed
relatively lower UV emission efficiency and/or relatively strong visible light emission originated by defects and impurities.

The origin of the visible light emission has been investigated by doping experiments and the following conclusions were given,

(1) the green emission due to deep donor is diminished by heat treatment, while that due to Cu impurity appear after the

treatment.

(2) the yellow emission appears in the ZnO doped with donor (Al) and acceptor (Li, Na), simultaneously. Further, the reduction,
which increase donor concentration, makes yellow emission intensity higher.
(3) red light emission was found by heavy doping of acceptors (Na, Li).
It is plausibly said that the understanding and controlling of light emission properties of ZnO will provides highly functional

sunscreen cosmetics.
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Nitric Oxide (NO) is produced by a variety of cells and is involved in a broad array of physiological and pathophysiological
processes. It is reported that NO perform in vasodilation, immunoregulation and neurotransmission. However, many proposed
physiological roles of NO were not proved directly by measuring NO. One of the reasons for this is the difficulty of direct, real-time
detection of this gaseous, free radical species. Although several methods of detecting NO, which is unstable and produced at low
concentration, have been developed, a new method is required which is satisfactory for studies in living cells in terms of selectivity,
sensitivity, and experimental feasibility. In order to obtain direct evidence for NO functions in cultured dermatological cells, I
designed and synthesized fluorescent NO indicators to detect NO in living cells as a means to examine the physiological functions of
NO. First, the reactivity of NO was examined in order to find a suitable reaction for selective NO trapping. I found that aromatic
amines react with NO in the presence of dioxygen to produce the corresponding triazenes.

We started to investigate the design and synthesis of fluorescent compounds based originally on 23-diaminonaphthalene as a
vicinal diamine. Based on these findings, we designed diaminofluoresceins (DAFSs, Figure 1) as indicators for NO. The N-nitrosation
of DAF's, yielding the highly green-fluorescent triazole form, offers the advantages of specificity, sensitivity, and a simple protocol for
the direct detection of NO (detection limit: 5 nM). Fluorescence detection with visible light excitation and high sensitivity enabled
the practical assay of NO production in living cells. These dyes were applied to NO detection from cultured macrophages, which
have inducible NO synthase. The macrophages were cultured in a plate reader wells and the extracellular NO production was
measured by their fluorescence intensity. These results were successfully shown to establish the basic fundamental of detectiong

NO from cultured dermatological cells.
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Nitric Oxide on Living Cells Using Novel
Fluorescence Probe

Kazuya Kikuchi

Graduate School of Pharmaceutical
Sciences, The University of Tokyo

FHEE TV ORE VT, A& T EREEZRANRND Z
ERTENIZZ L OBEWMAB/EOND EEZLNL, AR
WHTZEE LCAEZTIoRBETTHILT L L
X, Ca?* 2 g 5 HOLMEDO A & O A B i f
IS HWOENDL L)ooy ZOMIIOHEI,
PERTEAR 72 & TR TV 2B B S A%, il
HHVITHREAEERE L THA BT 2R ESTEHL
WIERZ ML EBHEDLNHTH 5,

X T.NO % 1987 4£12 EDRF Td % & i ST sk,
PEERDOMZL 5T, RERRLFRRIIBVTEY, £0
BEDFHLEOENDL LD IR TWVD, DI A 1998 4E
D) —NVEZEN BRI o722 IZERBICHLWEZA
Thb. LEL. ZOHEOIHHIZE L TUERZIHERDO D
HEZAT, BMELTWI2ONRBIRTH L, ZORED
—2& LT, NODWAEBMWEETALETH ). KiRET
OB D7=DIZMELHEETH B Z L2, LRI
LCTwd &) NOOBHE A EHERZ., #Emd b2 L
MCTERVWIENZETFOLNET, ZORNT. NO DfE
FIFNT A R Ze Bk & ) BLR A S FREM 2 B c i
G2 TA AR R AOEEIC O S I L, i
HFAIE DKW ERE L, N A XA=T VT TER
IENO OEEDRIICHF G TELEEZ T2,

HOGEEICHED { Jii & LTI, 2,3-diaminonaphthalene
(DAN) % v NO:2 Ol E L ST 728, HEEE
ik, NOORKIeHEBELZEZA, ZOREY T IV
TNOZFALZ MIMIETELZ 2L, HrLwill
LR LY UL, DANZZOFE FHWA DO TIid,
Bex b &WE TV ¥ - ERLOOME L2RHR, 07



HREXTO—-TERAVA—RILER (NO) DEMAZICH 3 (EREN

I/ 7k btAy (DAF#, Fig 1) ORFICES7 10 W,
2 £ B
2.1 P73I/7)FL 1> (DAF) EOEK
(Fig. 1)
2,3-Dimethyl-6-nitroacetanilide (1)
25.3g M 2,3-Dimethyl-6-nitroaniline % 290mL Ik
by 15mL OKEERE A M. 1h BT 5. BB,
EtOH 7 5 Fiki i (29.32. v.98%)
3-Acetamido—4-nitrophthalic acid (1)
29.2g® (1) % 1L OKIZIEE S, 100g ® MgSO0.
A, B S, 133g ® KMnO: 245 2L o KICHE
HIELNS, IFIFICLTANS, BT 7 —JEm L,
BT A 2 ffl S, 6 HCL THRRPES LT % 981K,
WL AcOEt T L B2 259 %, (19.6g.v.52 %)
3-Acetamido—4-nitrophthalic anhydride (II)
0.538g » (II) % 10mL DH#EAKFERRIC 80C T AL AcCl
ImLZMx. 2h Z0F 8. HEEZEEL, LED
K CHCl2 %22 Hrii¥ %
. (0.29g. y.58%) NH,
3-Amino—4-nitrofluorescein

() & 2Y%HE D Resorcinol
180C T L., 2h £ 0.25 4w
® ZnCl: i Z. 210C THz [

OQN\@MG Aczo 02N
(N) Me AcOH

100mM) H1Z 10uM D#EET DAF-2 Z#4 L. 100uM
D NO W% H AR 2 5 XD WIN L 720 HEfRMR, o
HEREE DS E LB £ A Y v MIE2.5nm Thit
(515nm D HOGM E) K O HOE (495nm O Jhike Gl € )
ZAF Y LTCMEL.

2.3 DAF-2® NO Donor (& 3 EAEEE{LDEE

BEEBOAIE (Fig. 3)

F MU LY CEERRER (pH7.4. 100mM) H1Z 10uM
DONETDAF-2 24 L. #£iEEO NO i AL &w
(NONOate) %ML 720 37C THEREE, HOBIREE DORERH
ZAt & 495nm fih#e, 515nm #EIC BV THlE L7z,

2.4 DAF#RAWVEYYAO77—Y (RAW 264.7)
5D NO DHIFE
% R~A47urL—hrETvrua77r—Y (RAW 264.7)
Z 10% FBS. 13mM NaHCO3., 20mM glucose. 70mg/mL
benzylpenicilin, 100mg/mL streptomycin % &% DMEM H' 5%

NHAc NHAc NHAc

M ON COOH N
e (752 ™
Me H.0 coon Acz0
I

neat, 180 °C ZnCl,, 210 °C

ILEE5, BT Y 2725,
0.6N HCl Z Mz, 2h#Eit. &
B 2 9g B L. 2IgR R, Y
AN NTT T4 =12k
i, (y. 5%LLE)
3,4-Diaminofluorescein
(DAF-1)
(IV) % Na2S B LU NaSH oK
WP, 4h &3 L. Wk HCIT
pHAZ L. PRI % IR, W1,
POATNIARNTTT 4= ON
LR, (v. 6%) YETHIUI,
Wz < 72, 2N HCl TR
L7, NaOH KEHIZAE» L. T3
JEHCI TpH4 I L. LB % J8H

HO:OH

Me ACzO O2N.

qujc[m AcOH AcHN

neat, 180 °C ZnCly, 210°C R,

HO Na,S, NaSH | H,0

DAF-3

O
IIM' KMnOj,, MgSO, °2NI:E°°°” AcCl ON @"
Me H20 AcHN COOH AcHN {

VIII X X

NayS, NaSH

DAF-2, DAF-3 3 [[kDFIET
VERL U720
HOO\OH
2.2 DAF-2®DNO Ik 3
FHZANYT NILDOZTEDAIE
(Fig. 2)
F MUY VIR (pHT7.4.

o H20

(R,R =A(N INH)I
[ e B(Nai.noi)]

fig. 1 1DAF-1, 2, SOERAF— L



2500

24 uM NO

A emission at 515 nm

2000 -

1500

1000 -

Fluorescence (arbitrary units)
(¢4
o
o
1

=
410 430 450 470 490 510
Excitation /nm

excitation at 495 nm

B 2.4uM NO

Fluorescence (arbitrary units)
a o o S
o o o o
o o o o
1 1 1 1

1 1
500 520 540 560 580 600
Emission /nm
Fig. 2 NOFMIC & 3 DAF-2 O I ~Y ~IVEAE
(A) 515nm #IREITE IC & B BhEE 2L
(B) 495nm FhERZEEIC & 2 EHE1L

10000 10000
- A~ NOCi2 B NOC 13 )al
-‘§ (327 min) (13.7 min
27500 - 7500 -
%
s 4
25000 5000
c
Q
3
[\
52500 3| 2500 -
T )
1
0 T T 0 T T
0 10 20 30 0 10 20 30

Time / min

Fig. 3 NONOate #* 54T % NO (C & 3 HLMEL(L
(A) RH&ENOC12 (FiEHE 327min)
(2 & 2 F RTERIRS B
(B) 5EHAE NOC13 (6 HA 13.7min)
12 & 3 RTFRIBSREARA

Time / min

C0O2/95 % air incubator (Z

10 cells/well)
FEROFIZHENMLIE DO D-MEM \ZHU) B 2 %, 24 WEf#

KA E O LPS, IFN-y % &t DMEM TH #22Mikd % H)

THi#& 37C) ¥ (Ix

WML, iNOS # #FE 4 5, 16 H . 21 Krebs Ringer
Phosphate (KRP) T#vy, DAF-2 10mM)., L-Arg (1
mM). NOS BEAIS %2 L7z KRP (200mL/well) (ZHLY
B2 CHICKAET 5, 2IMHE. Bl o Mg a0otille i
<4 7u7L— MY (180mL/wel), #XH~A 707 L —
M) == CEEEE A L7z (Ex.485nm —-Em.538nm)

2.5 MEFEEBHHEBEONA - TDOFEE

MRS 2E © HEVE Wistar 5 v b O KEIIR LA P-4 540 i
% Ross HOJFEICL DML 2, 10% FBS & fiEWY
5O DME R TR T 5, KBTI ARDO Y ¥ — L
(MatTek #: P35G-101) LB L CTH:#ET 5, EEBOH
ZHEIMLE O DME B HUICHL D B 2. 24 Wil Rs 2%, 25U/
mL IL-14. 30ng/mL TNF-a. 150 U/mL IFN-y.
12.5mg/mL LPS #&: M2 nz., Mgz f#HL. 251
12 BFRIE &R 5,

FEERIZIE 10 ~ 20 oM 2 w7z,

A A=V v 7 zhzhofd(10mM) O KRP #i (0.2
% DMSO &) ([ZHifeo FEXIY Bz, 37C T 1 M3
ENFT T EEAMT B, wash out # L-Arg, L-
NMMA % & & KRP ) % 2. DAF-2 FHEKOY&
Jih#e 7 1 Vv % — 490nm. dichroic mirror 505nm. /XU 7
7 4 )% —515nm (long pass) D W7z@#GHMEE
) VSR IX-70) THET 2, BAT—VIZ37CITHR
5720 FTCHER, WIRMIFE I DAF-2 FHEADY A 132ms.
30s 2R L7,

Charge—coupled device 7 X FIZHLY A A 72 Wi {5 1%
MCID (Imaging Research #1:) THLHL, Fo&kL 726

3 BREEER
3.1 NO#®KHEETO—TJ DAF-2 DB E ZD1E

FHME
HiEE X T TICDAN OV 7 3/ 3E NO 23R
JWLTRY 7YV =Rk AR TAZ 2 RIBL727209),
T —7 % S HITHREILLUAEERT TR HEKESITNO &
WwEST LI ExHIEL, RIRENDRERMIZNO %t
TEAEETU—TOFHL VIiZhz)EH L7EE
1) A% pH  ORETARPIZBOTNO & #eh
OB ST 5 2 &
2) NO L ORUBIZ & D AKRHIZBWTEFPEREIKE L
WAkTHZL
3) BLGEII R & R B LIRS I X 0 AN T
D HERHEICHHALT ZOEIRGHC & D e~ FE s
IhENWZ E
D3IFTH5b, 7VEF LA 1E500nm D EREIZ
B E RO, F 2. KT RTINS UG
HBREENIC & o TEB S L WDE  AWISH AT



HREXTO—-TERAVA—RILER (NO) DEMAZICH 3 (EREN

bhTwb, E2T73I /70 FLvA VEEFIEIVNE
W EDPHEESNTWAEYEB, ZOBHE 5%
TIIENPTINVELEAL VDT ZIVEEERTIZAD, FH 2
TUBRE T I VERGOW S L BTG 2 TVWETOIE
JREAEAERZ DIZd wicd bt EZ T, TORMERFH L.
V7 I)7NVvELEA v (DAF) HEAGRTIZETIL
RHPPNELBY, NO EDORIBT MY 7V — K&K L
TR UDTHEREI R D22 AAR, ThE
b L2 DAF-1. DAF-2. DAF-3 #5%4 » L Fig. 11
RTAF—ATHE LT TS 32005 FELZFZNHY
TRIZEALEEER 2 h o7,

YER L7270 F D9 5 DAF-21Z NO & DS T 100 153
DRI DTER Z N7z DAF-212% % NO MRS
E5nMBETHY, ZHIZDANIZHA~K 30 5, Ml
REPURIN/AZZ L% D, NO LOIBIZL D, Bk
WEA 495nm, HEEFEA515nm (Fkkts) OaEasH
WL, WO HEEE W) BEEZERT L2 EARNTE
72 (Fig. 2)o HMEDINY 7 7 —~DOEMRIE D RV DT,
fEHEED 10mM THHT 5 2 i34 < Fhed v, NO
B2 CTIE L. NOXHRGSHICL D EKT 25T
NONOate # HH\W7234 T, dBMENREM %8B > TFH
BRI ICBR L 72 (Fig. 3),

pHZALIZ BT % #OLME D ZEIL % Fig. 4 IR L7z,
DAF-2:ZD 7 uVbfihTH % DAF4IZDWTRLT:
AN pHAG6LLTIZZ 5 & MM IIRE T 5. 2
DFEFEIE7 =/ = WPKBREOR 7a ~ Mt Th b EE 2
SNz, 7 anibiho DAF4 24 L7z, DAF4
Tl 7/ —=n7a b o pKad/hs Loy,
P TOHME B EDIMRL o Tze TORRIZ MY TV
—VREOTo b roli7va b Mbick b EZONS,
INSOFRLY, MRROERTIX, PR TOHNE
BRIED X D RER DAF2 # Vb 2 12 L7z,

3.2 EEMEEEAVE NO REROMEL

R T E LT BRI A S BT 5 NO & il
L7z 2707 7—YOFERNO GHEE (-NOS) @
ZEBIRIZ LPS MU IFN-y ORIV 5 2 & 28
MHENTWD W, i-NOSIZ—HFESNMNEHEAZ D
FEHBEDHINNT 5720, c-NOS L1382 ) Ca?* IHMEAFEW
2 NO Z A LT 5 DT, LPS KUV IFN-y OiEEERAF
M NO AR #N$ %, Z22C. #l#$ % LPS, IFN
—y RO 2B s T~y ru 7 v — % —E R
#%, DAF ZRMM L. 2 R o965 2 % L 72,
B, 27077 =YX D-MEM TS 5 DOH—fi%
WThbA, FFho7/— VL y FBXOFBSIZX
GO EEBAE L2720 DMEM ZHw$, DAF %
Fv B B2 KRP IS L TRV 72,

500 ——— T ——T T
—o-o—(pgi—0 |

300 [ )

L B

400

200

Fluorescence intensity

100 ]

3 5 7 9 11 13
pH

—e— DAF-2 T (1 uM) (Ex. 495 nm-Em. 515 nm)
—e— DAF-5T (1 uM) (Ex. 505 nm-Em. 520 nm)

Fig. 4 U7~ LEOEKBEAD pH DFE

25

A

[~ 200
20

— 150
154 -|-

10

Fluorescence intensity
I |
a E
DAF-2 T/ nM

0 5 50 500
LPS / ng/ml
60

50 - T

40

30—

NOz- / l.lM

20—

10

5 50 500
LPS / ng/ml

Fig. 5 <077 — %A/ DAF-2 & Griess RISIC &3
NO #&H D Ees

(A) DAF-2 #FW =~ o7A77— (10%ells/well) 5D
NO #8H, LPS BEBEICL 5 i-NOS F&E#. L-ArghlE2
RFRE 12 DBIE

(B) Griess RIGIC & 2 NO #&HH, L-Arg i 48 BSEZDIEE
TEDBIE



Fig. 513 IFN=y %Mz % W0 3066 E o=,
M EAS 105cells/well &2V OO 2 B B 2R ¢
HOGIREE 1L LPS AR ISR L 720 OG22 FIH
L7280 NO I H:TH 5 7)) — AT MO R
(Fig. 5) THo72h BIEIMENT20 9 ~ 40 KEE OR5 2
RERIAS— MR id ER & 5 1510, )72 b L T
B EIC, DAF ZH WA Z L IZXoTX Y ERHTO
il 22 PN L B NO JEDSRE L 72 o 72,

B2, ZOHEREORNNII IFN-y ORMIZ X > T
MLz v27 077 —=YICBWTIXLPS & IFN-y
Z RIS 5 2 812X o T TN NO pEAREA S
RIHZEpHMLNTEY ®, DEofRid~rur »—
VAT S NO % DAF AMEZ TnWAH 2 L2 /RLTWwA,

3.3 DAFBFEHGRERWVIENAFAA=D2T

DAF % H\v:7z NO g2 25 L 720 T, B2 m
TONO EADKRIMIZIGH T2 Z L2 L7z, 2 THlIC
A LD 725, DAF-2 2 #EAL L 7=,

3.3.1 NOAM*x—=o>y70—7 (DAF-2 &%)
ODFHAL >, Bl

M 2 E B L, AN O 2T 5 —EI2 X 0 Ik
223550 LTDAF-2 DAD22oD7 =/ — Kk
B2 T7TELFMMET B ETTHAL v A L7z (Fig 6)o
Rotman HlE7 Vvt Lt A oI 7F VEBHeo b
IATIT—EIZX DMK HEZTHI L 2HMEL TN
D, TreFURIET 2 ) — VKBRS A IVE VBROA
BB o THEY, REEDO 72O/ Z @3 5,
WA, T AT IVONKSRIC L ) FOEMZ 4T, il
BAILEET D,

3.3.2 DAF-2 DAZHVW/AMEFEEHHABEOELET

BNODA A= T

DAF-2 DA WZIEFOEEETH 5720, T AT VHKSG
RENLVIRY HEE R LRV, ShzMilshicmz sz
&ECy Ty MRBYIR R A T R A L L 7z
M E AL -NOS 249 5 2 LMo Twa,
MM DAF-2 DA #AMmEME 2 #5235 L6 228
TR AR L TRV L D 3R, A7 I —FIZ
LD AT VHIMAKGHES N TN D Z ED 55D o720

Fig. 7al3fPIc X ) NOS ##FE L -ffeo Ligic 1
mM D L-Arg 2% % & & OEOGHBE OREIFEAL, blida
DOWMLTWAHZETLEEZ 1mM O L-NMMA ([ZiEH#t L
7oL ZORMEA, clZZFDH. THIT10mM @ L-Arg
WCEE L XORELI. did 1mM D L-Arg il
10mM @ L-NMMA 2R L7235 D, e gl oMz
FHCImM O L-Arg 2z 722 205D TH%, aT

non-
fluorescence

-~ Ex. 495 nm
DAF-2T Em. 515 nm

Fig. 6 DAF2FERZRHWNAFTA A= TDIRIE

FAHCGEAEIN. d TRIEMIZFAER DRI TW R WIS
HDHDMEAHMAIETE 5. e TIEELEEIEML 2w
LWV KERIZZR ), NO Z DAF-2 DA DS 2 Tw
LT ENTHhB. b TIRECOHMAHE STV BT
A ¢ TIRHOEOHATNOS DIE D L-Arg OERIC X

DIEET AT 5. ZOMET % Fig. 8ICHifge L
TRT o 4 OMBBANO JEEICL Y, d8bEELL LD
(27 B RERFEAL DR STz,

DAF22 52 5DIENOHE TR AL, BILL
NO "Mtk TH b, Z D728 NO OF OB IZ 7 1
v 7 L, TOMWEIX Ca2 S0 ho EHEEWE &
FIFZELEZHRD L EICHRTHD LEZ OND,

4 # 1B

NO DR RWEE T -T2 BT 572012, V73
NY¥rFER (DAFF) 2794 Y - ALl 20
95 DAF-2 (3&JE, HOLHERE ITRETH ) BT >~
TN BIELZNO Z2MET27-0ICAHTH -7
Ky Tl LCHERNOS 2ffo~v a7 77—V %M
WiRER, HAMCBOR vz NO Zateis g ik e LT
2B ETHY L7z, AN EREICNZ 5 2 &
DTESDAF2 OFEMARZEH L. MIENO NO DA



HREXTO—-TERAVA—RILER (NO) DEMAZICH 3 (EREN

1204 ¥—4% ¢
100
80

¢
2 N S
(2]
o
L

20 T -20- T T -20 T T T
0 500 2000 2500 3000 4500 5000 5500
B (W) R () B (B)
— - a: R LD 1 mML-Arg 2 2L EER
1204 ¥—4d 1204 T—4e OB
1004 1004 b:ant. EEFEKE 1 mM-NMMA (CEH#L
& EDEAL
80 ﬁ80- c: E5Ib Nk, HEERE 10mML-Arg ICEB
5 % BUZE =0
% 60+ % 60 d: R L = #E D 1 mML-NMMA & 1 mMt-
£ £ 404 Arg & BT IERT T DR
£ T e ERHOMIL 1 mMML-Arg 22 CIEERT
|4 20 TOEL
Oanedng|  FERUAOEROEEBREETL. AR
I ZDFEERT .
-20 ; . -20 '
0 500 1000 1500 0 500
B (B) B (3)
Fig. 7 |&£M4TICH T3 @4 DNEFEBHREOEEBEZTL
ZWEILT 52 LKL fluorescence properties, J. Biol. Chem., 2 6 0, 3440-

720 TS DOMEFIE, A ORGSR MRS 230 6E
ThHbHEEZZ LN, KEMIKEOHIERD NO FEAE R % 11
5T 5 EToORBNETH B,

(BEXHK)
1) Grynkiewicz G, Poenie M, Tsien RY,: A new

generation of Ca?* indicators with greatly improved

3450, 1985.

2) Palmer RM], Ferrige AG, Moncada S;: Nitric oxide
release accounts for the biological activity of
endothelium-derived relaxing factor, Nature.,
3 2 7,524-526, 1987.

3) Marletta MA, Yoon PS, Iyengar R, et al.; Macrophage

oxidation of L-arginine to nitrite and nitrate: nitric



oxide is an intermediate, Biochemistry, 2 7,8706-8711,
1988.

4) Bredt DS, Hwang PM, Snyder SH,: Localization of
nitric oxide synthase indicating a neural role for nitric
oxide, Nature, 3 4 7, 768-770, 1990.

5) REHHE, : NO oMl - Wik . NO b= & &, H
AAbEamm, - FEHALFRG, 30, FRBRE 5 —,
BT, 1996, 79-86 H.

6) Kikuchi K, Nagano T, Hayakawa H, et al, : Real
time measurement of nitric oxide production ex vivo

by luminol-H20: chemiluminescence method, J. Biol.
Chem,, 2 6 8, 23106-23110, 1993.

7) Kojima H, Kikuchi K, Hirobe M, et al. : Real-time
measurement of nitric oxide production in rat brain by
the combination of luminol-H20: chemiluminescence
and microdialysis, Neurosci. Lett.,, 2 3 3, 157-159,
1997.

8) Misko TP, Schilling R], Salvemini D, et al., : A
fluorometric assay for the measurement of nitrite in
biological samples, Anal. Biochem., 2 1 4, 11-16, 1993.

9) Kojima H, Sakurai K, Kikuchi K, et al., : Development
of a fluorescent indicator for the bioimaging of nitric
oxide, Biol. Pharm. Bull, 2 0, 1229-1232, 1997.

10) Nakatsubo N, Kojima H, Kikuchi K, et al, : Direct
evidence of nitric oxide production from bovine aortic
endothelial cells using new fluorescence indicators:
diaminofluoresceins, FEBS Lett, 4 2 7, 263-266, 1998.

11) Kojima H, Nakatsubo N, Kikuchi K, et al, : Detection

and imaging of nitric oxide with novel fluorescent

indicators: Diaminofluoresceins, Anal. Chem., 7 0,
2446-2453, 1998.

12) Ross R, Glomset J, Kariya B, et al. : A platelet-
dependent serum factor that stimulates the
proliferation of arterial smooth muscle cells in vitro,
Proc. Natl. Acad. Sci. USA, 7 1, 1207-1210, 1974.

13) Munkholm C, Parkinson DR, Walt DR, :
Intramolecular fluorescence self-quenching of
fluoresceinamine, J. Am. Chem. Soc,, 1 1 2, 2608-2612,
1990.

14) Lorsbach RB, Murphy W], Lowenstein CJ, et al., :
Expression of the nitric oxide synthase gene in mouse
macrophages activated for tumor cell killing. Molecular
basis for the synergy between interferon-gamma and
lipopolysaccharide, J. Biol. Chem., 2 6 8, 1908-1913,
1993.

15) Gross SS, Levi R, : Tetrahydrobiopterin synthesis.
An absolute requirement for cytokine-induced nitric
oxide generation by vascular smooth muscle. J. Biol.
Chem,, 2 6 7, 25722-25729, 1992.

16) Lewis RS, Tamir S, Tannenbaum SR, et al, : Kinetic
analysis of the fate of nitric oxide synthesized by
macrophages in vitro, J. Biol. Chem., 2 7 0, 29350-
29355, 1995.

17) Rotman B, Papermaster BW, : Membrane properties
of living mammalian cells as studied by enzymatic
hydrolysis of fluorogenic esters. Proc. Natl. Acad. Sci.
USA, 55, 134-141, 1966.



ZALIC K B FRIEED
Wif5sE B BB S A T AL D 7200 D IETERF 5L

BB SRR E PR

i %

A computer assisted area of involvement measurement of skin lesions would be useful for the assessment of psoriatic patients.
It is, however, sometimes difficult when lesions cannot simply be separated using the normal threshold tool of an image analyser.
Because of the body curvature, the peripheral site of the body is usually shaded and the central site has glare. Shade correction is
usually performed by use of the brightest point or the darkest point choosing programs in the small kernel basis, such as 52 50r 9 £ 9.
However, when the objectives are large such as psoriatic lesions, the procedure will have to be repeated several times. To avoid
this repetition and to obtain a well fit curved line to account for the body curvature induced glare and shadow, we have devised a
simple C-program for averaging from linear neighbouring pixels.

We used an Optomax V image analysis system and Image Pro Plus. An image from a patient with psoriasis was captured from
a colour slide through a video camera attached to the system. Turbo C++ Ver 1.01 (Borland) was used for programming and
compiling. First, 49 pixel moving point average was programmed. The image data were read line by line and the new grey level
data for the averaged image were calculated. Secondly, the program written above was developed into the program for n pixels
(3<n<499, n; odd number).

Execution of the pixel averaging program with the original image resulted in the background brightness image file. When this
was subtracted from the original image, Optomax produced an image which was easily detected using the standard thresholding
tool and the percentage of area involved was calculated.

The pixel averaging was used in this study, because the size of the lesions was relatively small. If the plaque of the psoriatic
lesion is very large, planimetry might be a better method. These methods are accurate enough to measure the area of lesions for
assessment of disease severity.

We further applied the method to measure skin lesions in patients with pemphigus. The programs were run with images and the
processed images were analyzed with an image analyzer, Image Pro Plus. The processed images were compared with the original
images and shown to correspond to most of the lesions, which included blisters, erosions and erythemata. It was more difficult in
pemphigus than in psoriasis, because the lesions in the former consist of new and old skin lesions and of more polymorphous lesions.
Although there still are some difficulties in detecting polymorphous lesions, this method would be a useful and powerful tool when

considering the statistical relationship, for example, between severity and ELISA titers for Desmogleins 1 and 3.
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#include <stdio.h>

main ()
char Header [94] ;
unsigned char GreyLevel [721] ;
int greylevel [720] ;
float newgreylevel [720] ;
int retgreylevel [720] ;
unsigned char NewGreyLevel [721] ;
int loopcount ;
long loop;
int i;
int ip;
FILE *infile;
FILE *outfile;
char FName [20] ;
char fname [20] = “masnew.dat”;

printf (*Input odd number of pixel for average
scanf (“%d”, &ip) ;

printf (“\nInput an image file name : “);

scanf (“%s”, FName) ;

infile = fopen(FName, “rb”);

fseek (infile, OL, SEEK_SET) ;

fread (Header, sizeof (Header)-1,1,infile) ;

Header[93]='\0";

outfile = fopen (fname,”a+b”);

fwrite (Header, sizeof (Header)-1,1,outfile);
for(loop = 1; loop < 561; loop ++)

fseek (infile, (loop-1L) *720L+93L, SEEK_SET) ;
printf (“\nSeeking to : %1d”, ftell(infile));
fread (GreyLevel, sizeof (GreyLevel)-1,1,1infile) ;
GreyLevel [720]="\0";

for(i = 0; i < 720; i ++)

{

NewGreyLevel [i] = (char)retgreylevel[i];

NewGreyLevel [720]="\0";

/*Close the file*/

fclose (infile) ;

fclose (outfile) ;

printf (“\nThe output file is ‘masnew.dat’\n”);

(3-499) : “);

printf (“Welcome to %d pixels averaging program!\n”,ip) ;

for (loopcount = 0; loopcount < 720; loopcount ++)

greylevel [loopcount] = (int)GreyLevel [loopcount] ;
newgreylevel [0] = greylevel[0];
for(i = 1; 1 < (ip+1)/2; i ++)

newgreylevel [i] = ((2*i-1)*newgreylevel [i-1]+greylevel [2*i-1]+greylevel [2%1i])/ (2*1i+1);
for(i = (ip+1l)/2; i < (1441-ip)/2; i ++)
{ newgreylevel [i] = (ip*newgreylevel[i-1]+greylevel [i+(ip-1)/2]-greylevel [i- (ip+1)/2])/ip;
for(i = (1441-ip)/2; 1 < 720; 1 ++)
{ newgreylevel [1] = ((1441-2%*1i)*newgreylevel[i-1]-greylevel [2*i-721]-greylevel [2*1-720])/(1439-2%*1);
for(i = 0; 1 < 720; 1 ++)
ietgreylevel[i] = (int)newgreylevel [i];

fwrite (NewGreyLevel, sizeof (NewGreyLevel) -1,1,outfile) ;

Figure 1 The computer program to calculate averages of grey levels from n pixels in the neighbourhood
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Figure 2a-e. Image analysis for erythematous
lesions. a. An original image for the patient
with psoriasis vulgaris. b. Detection of the
dark lesion without image processing. Both le-
sions and shadow are detected. c. The image
processed with an averaging program. d. The
subtracted image. e. Detection of the dark le-
sion after image processing. Only lesions are
completely detected.

b

Figure 3a-e. Image analysis for pigmented le-
sions. a. The original image. b. Detection
without image processing. Only shadow and
very dark areas are detected. c. The image
processed with an averaging program. d. The
subtracted image. e. Detection of the dark le-
sion after image processing. Most of the pig-
mented lesions are detected, but compared
with the original image, some areas with light
pigmentation are not detected.
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Antimicrobial activity and the biocompatibility of titania were investigated using glass plates and beads coated with the
photocatalyst. The activity of photocatalyst was stepwise regulated by the thickness of titania layer on the surface of soda-lime

glass plates.

Time-dependent growth profiles of E. coli cultured on the glass plates showed that the viability decreased due to the

photocatalytic reaction induced by UV radiation. On the other hand, the UV absorption by titania powder was found to be effective

on decreasing the damages for microbial cells.

epithelial cell line were effective on protecting cells from the damages by UV radiation.

Similarly, the medium components including serum proteins for tissue culture of

These results suggested that the UV

absorbent reaction is effective on protection of cells rather than damaging by the photocatalytic reaction.

1 #

T T 7 Y OYGREE S X B BRBEEL & BUEHAT A
HHENTWAD, PUEB L OB % E RIS
BEMAT T SN T W L A%, Sl o9
JALIZBWTRED—D L o T, fERDMHERPR
HlD% ATMBEIHRICHE TH), B IO, HHHxEIF &
LTRAL, ITNSHOERA L U Piiclcmhds el
L0, AEMOMBIEZIEE L) BT mEREHET S
ZEPHMLENTWS, —J, R YBYVva=7 A,
R (LA GA TR A U ASEIREN T TR R E
A EREL, BREERAMEFONZ D, FkC, ZEitF
5 v ORI X 2 B RIR b G TEEEFE O A4 KA
LB THEZ ENFMSNTNWSE23, ZfEF% ~ (n
KUPEAR) (ZFDONY FFryy TUEOZRAVF—% D
AW 2 L, ARERICE T, BT ICEF ok
RTHAHILEIDEL S, ZOET, ELE PEAARFKmIZI
DL, RMTEMWEEOCSE5Z LT, ZfELFs v
FMTHAL L BICOW S DSHETT B0 RPBEHEDWAE L
TG OB, BIETUSIIRDEIICEZ SN T VWS40,

fft; OH-+ h*— -OH
®IC . O: + e — (0P

COELEELDLNOF I T IUANRA—IN—FFTF
A ¥ 7% EOWEEME R I ILOSHEM S T & oSS %50
ItF % v OWFEILOBEILIIEA V' v L0 L, 72nTwo
AEALEWEKE “BILRFEICETHMRT LI LN TE S,

2O &) R ERRRIIEA OIS R G 3 E LTid,

il

Effect of Photocatalytic Reaction on the
Biocompatibility of UV Absorbent Titania

Takahiro Suzuki

Department of Biological Science and
Technology, Science University of Tokyo

¢ In

SRMAEHLR AITIE DT 4 0V KB 5% V72 3B 1
ZRALL, PIRAIRPIRBGOFHIIRE S LTWwb, £
T, DT A NAEHEBRIIIESEBILT ¥ M OBE
R B9 % RBRTE R WG Lz BRILT- &~ ot
DY % R - AR R BB LIS 3 57200
FZei%, AAREHERIATORTE Y, WEIE, BB
WICX 2MEMOAEREOZALZFHIT A2 L I2X > Tl
BRETENTWED, LA L, %< OMEOLBEhEEE &
155~ 1EEBDNTH 5 Z e O HBERZ L L, Ml
7 S8 B R EA OREL AL TN T b,

TEALF 7 L, X ORMAR SR & LT
bR SN 3ERetomeEThr L3N THY,
Z DAV RN & D ALBE s oA & LTH A
NTWb, KRBERICE D4V VBRI X0 &EhRD
RE DR OMMAERINTBY, SRR EZ
LOELF ¥ id, IS S RE 2 R#ET A BT
MMOBMA L LTHwHRTWS, LaL, BYHIBIT
HALRESE & LTORMAICBWTIE, LT v Iick b8
ASROWINZ A Bl o X 9 ISiEERE R o A AN S 1
T, O X9 BMEEANCE: LT A AR OE R
AHTEBEMEND, HERID XD MR 5
AN E ] OB 5 L BE AT O N T e o 72028
HKTHD, 22C, LitobdEMaFmiFEIcko%,
TALT & 2T X DO F AT HE R AR LS 2 R R
TRNT S % 720 OFHAMERER 71 b MGt L7z (LT ¥ v 4
BEASCHS T CREHERIC S 2 2B 2 S0 5729
12, BRI BV GO EE LIS 2 b8 % 8
HIZIET 2B LR L, S HISHMIEIED 2 7
S ALERATDH L B AT B ICHET A AR S
A3, CHS T CEEN D 5 VIZHENICHEEL 5 2 TwD
CLIRBEMNTH Y, MMHEEZICIVZORELHIT S
T EMREE R, X ARKICRE THEREIEN & £
OALHE i AR B O B S & B IR D, E 7z,
AR TS D 2 B FEEBRORBRERL L LThH



LGN R & H DERIEF & > OB & A RE S

HHETH 5o

DEOEFITERSEARMETIII NI TIS, ZRILF%
Y OPRME T R IZFHE S 5 2o 0B E R A L, £
DRI IED SR TRRILT & > OB PO D 5E
BRI 2 Ik ET L 720

2 £ B&
2.1 EMFTMmEER
2.1.1 HRERAEROEAR

Mg HE I E.coli W3110 #kZ V72, RIRGEICIE
HAREBELT, 2872 510g/L, BERETF R
5g/L, NaCl: 5g/L, pH: 7.0 \ZHH#B L 7252 H
72 ZOXEARFH 10mL & BB ICHY, 120C T 154
A= 72 L—=7HHE L6, HEATEL-ERR A
SY NS 1ASTEHEML, 37C T 12 B MRERE L
7oo HIBGZENE ORI IHIZH R 2 v T 610nm D& EE
A 1.0E LR CRER 2 # T L, MU L 72 TR % 2
AW E Lze Z O TRENIA 10 °cells/mLIZ#E L
7oo JCHREFIABRICIZ, CORHE S SICHML 105~107
cells/mLIZF# L, WHIHBOEL LB L, Zok
KREWOFEPUIE, AR % 100 f5ICHRL -8 (F
WEH) WG s, BRRKEHCTHRL 256
L7,

2.1.2 XS54 KFT5AHAERE

FE DAV TORFY RRLF =TV EREL
FAYTA=T A TICEYDATA KT A (76 % 26 X
Imm) M LICEHLT 5 v OMBEE K Lz, #RoO%
BERT A TROMBUZL Y 3, 5, 10 Bo TiO: #iliE% &
LitBh & L7z,

B 1 ICREEE ORI 2 R £AT4 N7 T AR
AR R E 100uL BN L, ZOREE I N—FF AT
Bv, KIRTEIIC2AKDENHES »7 (UV; 10W)
F203EOEKT (10W) o fofEICE &, UV F213H®
KT T—ERERRS L7-0 b &2 B L, JEREH [T
1H#EOau =% (CFU) ##~X7z, HEHEEO A T
A4 K77 AMOEEZF 72012, Y Yy—LER)TFL
VIAINVATEETLELLIZ, Yy —LNICIEREKE

W7z L7zo $7z, AR TONMBAEH 2 T3 % 72012,

JEHEGFRERT 2 1, 3, 5, 10 407 & 7k L 72,

ATGART T ARBETCIOWEREE LK 6 x
10°cells/mL (2§ L7z JGREHTRIE, BFZAAFK 1.9mL
THEF L ITRXTOW@EE ML, SeiiErEfc X 54w
DOEALZ IR L 72
2.1.3 HZ7AE—-XHEE

JGARBEVE I X 2 22 10 72 sHii5e B il A % R & AT 3 %
7o, K2R IRERYE7 7 A3 (R 500mL) 12
UV S v7 (6W) %A L7725l sk Bde i %

WTEREZ TS0 ATA KT FTAND TiO A—T 4 ¥
FERMMIS, ¥I9AE—=Z (¢3mm) 210 ED TiO: %
I—F4 Y7 L7ZRBMEL, BL, YUAFXrVvE=X (¢
3mm) X TiO 2% I —7F 1 ¥ 7 L7zilBRA R 2 L 72
R 7 7 A aA~KRAE 100ce 2R L, REBHHK%
200mL Nz, =i (¥ 20C) THREHL>2160rpm T
ARG 217> 720 SRR 235, 10, 20, 30 4rMIC
FELZZWRERT, Y 7VilEARREIY, EEAMNLE
KW T CFU Z5Hl L72. Z of#sldREcix, W
FRIZ Ecoli &~ ORAWWEZ AL, £hEhwi
BRI 1349 200 cells/mL B & 082000 cells/mL 1232 L
7oo o, WRGHGRIIIFEREER (Fehi®, a— AT
4 =7 S —HH) FASEKT 100 FEAR L 72K % il
M L7,

HAMTE /2 (FUVET

254 KI5

BXiEHh
K1 XZ4 KTZ7X%&BAWEIMERICERORIEFIE

Yo7k
&Y O

FEIRES

M2 RE7ZZXDEBAVERMERICEREE



2.1.4 HIZAE—-XHBEE DIRFEMPE L2 EeNEZ BN S,

BHEEALT 7 RN X B HIIIRGS L v & e R, H DLEORER, TiO 2 g oSl SIS & 2 vuiitk iz,
DORFBUFHMT T 5 KA ME T 572012, & bOREEE FHHMERL, HAMEEENIIT D 2O DEBREN 2R E
BRIk 15z 5 KB Ml & F v 720 ST ERBR I W 72 T5IENREE o7,

TiO: A4 F 75 A FICKBAgZ 3R L 7-1%, ¥ v —
LNORHIZIRE L 5% CO2 4 ¥ F 2R — ¥ — P THHER; 10000
2L 720 K3 2RI VR % % 10% 700 L 72 MEM 15 #1 (10
% FBS/MEM) %L, 24 BpfiEsse L2k, it
BRI, U UM (PBS) THEE, K1IIRLE 1000|
EREBEEZ VT, BT E2E UV 7 v 7 T2
ML, MloEENG 2 %88 E L7,

3 # R

3.1 Z74 K877 AREMEFMRER
RERBW O LM, AL, B X OBREROBEE R
L7282, B ORI R IR E O LT EES Y
et BSOS DY AR % R IR 2 2 & . T 1;§§2$’
DEEETD o720 22T, SRR O BB 28 % X L S e 8 10 1
SE % — 80TCITARATE L, ol R i i % 4 3Bk 12 Al
L, 20 AWML CHTT 2 2 & CHEMED B AR (59)
BHND I EdbhoTe $72, LBEHTARL 72 Mk B3 EETHLUUV TS 7 ORI & BT EEN
BT B & OCHS R SR ASE R, R RS0 E T
CHIFR ORI 2 B2 & & b1, REREOWIER RS 15
AR E BT B2 Ehbhotn, 22T, BRAKER
BUH VB & X b2, BRab CHEEZRA L E 25,
T—F 4 ¥ TR L7 AR O LA 10 5 0 g
RIS X 0 ERICEIM L (B RD 2 Ehbho T,
CODENICLTHRBIL L2 EBREM T TIro 72254 K
75 AR BT B, SRS X 2 HE RO
BB 3ITR L720 MIIBRILEE 2 %) 6 x 10 5cells/mL (2 BT
o L 22 B RR S 5 00 [ PR o) AR I 134 3 X 00
10%cells/mL £ %29, BHIRT X Ti0: D A—=F 1 ¥ B R S S T e
I RBBUAAT L OB RIEAEAL L 720 B 4 12135 B i TiO2 A B4
B SRME LB B L 07z, ZORE, UV
TR DB A& TiO: 5 8 DB A 1 FERBIE AT TR KIS
LA, W oRAIE a—F

3 AL HOLST
—

——

5 I HOLST

(8, ml)

100 | 1 0 e/ BeAT

3 @, uv
10 |

EEE

(min-1)

1.0[ uv

05(

E Moz E

4 BAEF 2 CRIREEIC £ BIERERE r 1

1 ¥ T IREEUHAE L THRERI R 2T = —QAIA KT IR 018

FHILHbpoT, KROZDIZ 01 :3;@% PR

TiO: A5 4 K75 2% HWTILBO g(nm 301

SRR RARTZE A, REITRT LD & ' &'

WRUSFIINCIE TiO: I X 20 88 12 #8012}
BAEECH R, el optis B o e

TL, TiO: BHOEOBEL RO 0.10¢ 0101 13%%%

Z R0k TROORREE, TiO: 0.08 , , " 008l ——2 : ,
J& D KT ~FLEE O 53R A W 238 HE L 0 10 20 30 0 10 20 30
722 e mRIELTBY, PURMERERIC UVEREIEFR  (9) BHICATREER  (9)
BWTH, FERRAERERIC L 2 HE M5 TiO:#HERS A KT 5 RICLBIBDHER



LINRIINZIR & H DBRILF & > OXMIRIER C £ REE M

3.2 E-—XHEMEEFEEER

HIAE=ZABLTV) ATV E—=XIZTiO: %I —TF
4 7L, W7 T A3 % F T 2RI 2 BUi PR R R
ZATo TR ZI6 IR T WIROBEIZS 30 0 LN

® UV IEHIZL D, E. coli B & I —#HIE D
AWBIE ISR L7z, LaL, Sty
— 2 EFRMETICUV BRI 21T 728850
L, WMHEEEMET LTWBE I Dbz,
F 1L, MHEFTOWIE & % 30 7MW oikE
#o, 610nm IZBITBEEDLEILE IR L7,
UV BT ToRETIZ, HEICZIEFEAL
BALIERED SN o 72hy, E— X% L
A ICEFE LIEEN LA L2 by
bo Thbbh, WEICLY Y — AKTORE
& TiO: OFNEEDHE & 72720 R W AH
WL, TOMBEBRBOELEILTL, UV
WL BBRAIEIINZ 5N Db o7z,

SO X HIT, JBflBE RS 2 22 BRI
DA, W OB T s R
LI EDRTNRTHo7, Thabb, BHEIR
@ TiO: % WS 72 854121%, TiO: K
ASHER UGl BOG R0 AR & D3R = %
BmsEc8RE0 0, HESEATLIL
WL D EEEEDA L, UV O IIHHL
T3 272012, FEHHMEIIHADT 52 Lhb
Nolze

3.3 E—XHEMHFHMmER

e 2 5 4 K275 2 1T KB Milic—&E
W EHRGS U7z, AEMifaikziile Lz, X
713 D 10% FBS/MEM R #8122l
72 % TRIE L A oMo L2 R
o UV BIOHIGIT 2 RE L7225, RIS
M7z A T4 ¥ 77 A%KM EoEME S w»
T KRELR L, JOMBEERIC X 2 M
RO N ol TORMNPNE, K
DHEME AT AN F =2 PRI L T 5 &
#z b7z, PBS HICIRE LGRS 2
fTozt s, MSIRTEIHIIZI05HD
JEHRGHC X 0 M O FE I\ B 72 2205580
BNz FEIMAEEEITHIEIT LD S UV O
K&, 2 wTFho¥sd Tio.»a—
T4 v TRBEIKRAE L THIREIKEL R D
ZENRbhrol, INLOFRRIE, TiO: M
BT ANF—DRHRERIKE L FE
BLTWLILEZRLTBY, MBREEIZDH
WEINDL ZEHRBENT, 22T, Hilg

#pazEE (x10%cells/ cm?2)

#HBagREE (X 105cells/ cm?2)

R1 RENEBICLZEE
ER UVILIER HIAE-XTi0. YUHFLTO:
/UV I /UV i85z
BE 0018  0.020 0.50 1.08
3000 0 ovorn 300
A Y 75)L-TiO2/UV
B /5 2-Tio2/UV
T 200}
=)
[T
Q
i
s 1000
K
0 —0O———0 L— 0
0 10 20 3 40 0 10 20 30 40
UVEEEIRER  (9) UVERSTRERT  (49)
6 IRETTXIEAVWEE - IMOBEMETHEHER
2.4 2.4
A MO
[aY) 4
£
o
[
o
wn
o F <4
X
20T —o— z50pys2| | w207 1
—O— sy B
—A— S =
—O— 10 =
1.8 ' : 1.8 — L
0 20 40 60 0 20 40 60
EBgtRER (9) FRETRERT (99)
7 10% FBS/MEM E&E#RH D KB M3t § 3 Sehtii R
3.0 3.0
[uv | HOGAT
25| {1 <« 25
= L
o
2.0 w 2.0
3 I
LDO
1.5 2 15+
1.0 X 1oL |7 z3qK92
W | [ THT 3mam
0.5 85| | T2 sEEm
' 8 O | —O0— 1omm
5% L
0 ] 1 0 R I 1
0 20 40 60 0 20 40 60

RRETEFRE (4)

RETEER ()
8 PBS ®0 KB #lii2lZ3xd § 5 SAEE(EH



LIV EAURIRE NG, T2, PR
BRI BV TEED LRI X el e
BERDLDNIZENDY, MBS X %
HIEEM LD b, IS X BN 72 3
PEVE D F7 HHBN 03 B 5B HE TH
D, TiO2 12X D HIMREZ WIS 5 2 & T
MIBREN RS LD EEZ ON L,

§ BHAAAE R B W TR R AE~ —
A=  LTCOBFERVPRVEINTETE
D, HTHEERE QLTG5 NO
L . BRI OFEIEBUL, KO S & FE

5.0 5.0
5 5
) 40 1 = 401
° o
(8] (8]
‘o ‘S
o —O— 2514 Rk552 >
Z 30 |~O— s {1 230}
1 —D—  SjE#H o
i —O— 10/@Hip 1
& 2
=2 &
2.0 —t L 20——+~
0 20 40 60 0 20

RBEIRRE (9)

TR 2 R5CE, bR oAy cE b b S
FTCToRBEERREZA, HIITRT X, Sbiio
WEPHET 52 e bh ol D bR, Bbma<
AR 12 L D e A L F =2 E N, TiO: | T
DI B IIF LA BEREZ2 52 L
BV EW ) AEEIE L 72

4 £ %

WAL T & > DRI J &G VER R R s, B2
WG 2 BB W 572012, PURTERES X OS5l
HVERBRZ AT o 720 SO TROSAYE LWL EI1id, B
AR L Th Rk b o2 b h ol LA L, BL
WS L CHI#EEO VT hORETY, #EHVLNS
FERERERT I/ REARP T, SEAEEEH AR
TELABRERTTEI eV bhrosce THUL, HEGT2
HDOZANF—ZWINL 720 E#EE 2 WP SEL720
(2, BRI E T 2T AN F - BT S0 TH
HEEZLNTZe TNHDOHMRD L, FIMRIG & LT
ALPES ISR G SN D ERILT & ~ OJelE e Z, KL
WS HENLGHHARAETOAISLTBY, KRFED
el o TR RIS 5 R A RO 2 1Ty 2

RathRE (5)
9 PBSHNOEEE KB #MZICT T 5 AR R

40 60 FO\BBCTEELLEHZM S TVEI LN
o EN20H 5B, L7zA - T, NO
BEER &M ERC X D IETEERE 04
AN HmD SN B WREE DR SR T
BY, IS ORISEE B R BRI B T
T5ZET, EHICEHANGREE O REEM L BITEH % 5F
i EAMAEL R HDTIE W EEZLbND,

(51 FA3#R)

1) S5RE = YR OHUR N L8 i o P &) ) 3¢l
P, 273 v 7 A, 31,590-593, 1996.

2) AN, BEWR: =o2—tJ3Iv 27 A, 2 55-61,
1996.

3) LRHBEY PR T 3 v 2 AR - BT & okl
B, 273y A, 31, 587-589, 1996.

4 ) Ishibashi K, Nosaka Y, Hashimoto, K, Fujishima A: J.
Phys. Chem.,, 102, 2117-2120, 1998.

5) Hoffmann MR, Martin ST, Choi W, Bahnemann SW:
Chem. Rev., 95, 69-96, 1995.

6) Salama SB, Natarajan C, Nogami G, Kennedy JH: J.
Electrochem. Soc., 142, 806-810, 1995.

7) WHERY, GAM, BB BRILT S Ot
Je 2 & A HUHR) , J. Antibact. Antifung. Agents, 11, 611-
620, 1998.



BEEDEBALICHES T aX 7RHMi{bE 7Y —F TV BREICH T 5.
HIRN T AVE VEED I ) v F- 2 7RI & B i 3L

IR UL AR IR A TR W R IR B FE 2R

MR W — kR

Y= M B &

Genuine degrees of cellular senescence of human skin are not necessarily in accordance with calender ages, and were
shown in the present study to be potently evaluated by measurement of length of telomeric DNA for a trace amount of
human skin trash prepared with the ordered instrument rasp. Telomeric DNA was shortened in a manner dependent on
calender ages (0-72 years old, n=28) of donors as shown by Southern blot using epidermal DNA isolated from human skin.
Prevention of age-dependent telomere shortening was achieved by pro-vitamin C, ascorbate-2-O-phosphate (Asc2P), but not
by ascorbic acid(Asc) itself administered to human skin epidermal keratinocytes NHEK-F, which also acquired an elongated
life span by 5.1 population doubling levels when administered with AscZ2P but not Asc.  UV-B induced cell mortality in human
skin epidermal cells HaCaT was prevented by AscZP but not Asc. Thus, AscZP but not Asc is shown to protect human
skin keratinocytes against telomere shortening, cellular senescence and UV-B injury.
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Preventive effects of enrichment of
intracellular ascorbate on age-dependent
telomeric DNA shortening and free
radical injury in the skin
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fa oMk E AT B (f

) ) 8T 5, (2ZDHEAIC. DNA 70— FIC& 35704
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AlkPhos 1258 70— 7 MEZRXEICLZ 70O X
HEREESR (Hinfl) 34 770X 7 O4ETEDIEEEFIDES THIRT§ 2 1.
BWOT, BB AN/ DNA KK (TRF : terminal restriction fragment) k7O X 7£E%#&T,
(DTRF DO TFOXTEHA%B#T5 DNA 7O—-TTH3 (TTAGGG)«
#780000) % %H5E%E|FA THEE
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(BF . ¥7900) (ZE
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3.1 FOXx7EHEIEROSEEE
kT o X THEREIET T X 7 Z2#9 % (TTAGGG) 4
DNA 7u—7o5" Xz [2P] E#RL T 7oy
FTHI L Tz, FHH 513 300bp Riid DNA 2 IEA
& & XN T &7 AlkPhos/FA %% 24bp 70 —7T
LERNTE, TNICHE L ECL TEWb#IR L2 E L
EEHERD 15 ~ 100 513 L85 IKEE 29 & TIEHUFHE (Non-
RID) #EToMtizmis Lz (K1) 2 .DNA20ng (5¢
kDR 300 ~ 2000ng) % HI T AlkPhos/FA-
ECLY¥ >y 7uay hCTERETE (K2).
TuXATHlEIREE LTI
(DR G #2385 % Bl
Q@FHETEEANC & 2 M O®EM, RNA L HADKRET
DNA % filiH
@ DNA #4775 x 75 ClilfEE%E (Hinfl) <835
@ DNA Wy OR G %2 7 71— 24 VB kE) T
(5 DNA il & B O\ x5
® AlkPhos fi& &¥72 (TTAGGG)4
T 0 X T EAH DNA WH 720 &R A

DNA 7Fu—77s

DNA (ng) 100 60 40 20 10
Cell Nr. (10° ) 71 43 29 14 7.1
Long DNA fr
t
TRF
{

Short DNA fr

K2 AlkPhos Z#70—7 MEZEHNECLZTOX
E

TEHRIDRK

E» 5 JEICE 4 # 71000, 43000, 29000, 14000,
7100 D & hEERLMED 5> DM ICHYT 5 100, 60,
40. 20. 10ng ® DNA % HlIFEEESE Hinfl THIRTL ¢ O X 7
EILFRNETHRE L=, 20ngDNA (14000 #HfE) TiaH
TEDZEWRENT, REROGTREZZEIE 100 FHEREH
B S T,

@ﬁiiﬁﬂiﬁm%%%%ibé}im%%ﬁi% LTuXT
W2 T 2MEFFE L. The X7 1 v 4 TG,



EEDEBIHE > TOXTRMEEET) - HIEEICHT 3.
MEARAT7ZAANECBOT L v F 2 FIEIC & BR5H%HR

3.2 EMNRBREODTOXTOERKEFEHE BRAL L 72 F F TIEIZEMRICERIL LTI L%

Cooke ® 7' )V —7idt MM 24E#ICE>CTTE AT AlkPhos ##7u— 7RI L (K3, 4), & b
N2 2T 5 LU 7205, RHE - BREOMIZH FHEED MRBEEAT 1 X T ML TBIELTWBEZ L2 WD
HEREFDEHBLRRINTE ST ZHSIIFESOE MY TR L. HRANDIMEL 2 2 R 710 A 7 OERKAE
8 Fr A & R 2 Bk L C DNA $iliHt L722#6 8. TRF (& o 1 KRB EI L7,

0 X7 4R&A DNAKR) 1304 ® 11.6kb 2 5 K5I

Donor Age * .
=g
(year) O ocooco o
Marker ) Marker
DNA DNA
(kb) (kb)
23.1 = - 23.1
9.42 ==
- 0.42
! — 6.56
- 4.36

* derma

Chemiluminescence-utilizing quantification for telomeric DNA obtained from the human epidermis
of diverse ages using an alkaline phosphatase-labelled (TTAGGG)« DNA probe.
M3 b MNBREOTOXT7EOEBKFNLERE
YH> 70y FTOTRF (FAXTL2REHR DNAKTE) OEBETXE/NZ — 2 ICHEVWTRIT (R FEROBAES) O [fLE]
PETHBIFETAXTIRVWI EETRY, LD >T. BEE>FESEEF EEBIETBICHESTTAXTOUEBEN FICE ST
ETVWBD, ChidTOXT7EMBEEERT 2, 7OX7IE0FD 11.6kb » 5 KFICEMREL 70 F £ TIHIFERICEMIEL
TW3Z &% AlkPhos 12370 —JETRHE L /-

2 TRF Length (kb) = -0.1038 * Age (year)+11.625 M4 brEBREODTOXTERBICE TS0
| T [*TRF Lengtn AT LD BRROTER
20 | I S T Half Maximum Width YHTOY PETEDRAPUICESTE-
§ B 7 BEXEREKRDTT T 7L L e FERICHE-
; i S TTFAXx7HAERNICERIET 20 10F1FE
=) FEWMBETOAXTIEM kb TOEL LD %
§ . - T BAANDTEHES LHEBHB COXFTE
" e G RIEO N B B D ERRE LS, SEED
T Tﬁt\~\44; EENLEERFHBEF LD ST
o 1 1 !
0 20 40 60 80
Age (year)

Dependency of telomeric DNA length of the epidermis on
ages of skin donors as assessed by Southern blot and

expressed as TRF length.



3.3 EMEBREOA{HIE NHEK-F OF0OX7

et

b b FER AL NHEK-F (ZH118 5240 50 & % 5 12 b
S TTF B A TAEHL L Twize 4 13BEIC Y b BRI
PN Bz M AT 3 22 1 £ % 6 5 2Bk - T 1 A TR LA
RonsaZE2RMLEY 25 IhEFRBREERIES 2.
LIANTUE Y IV C D Asc2P ZkEMIcHkELTH
ey 7o X7 ERALHIH S L, MifaFa bR L7,

NHEK-F (2 9.0 Ml F CHlla 2 L THREIE L. 7
Ov¥ ¥ 3y Co»ascorbic acid-2-O-phosphate-Mgi.s
(Asc2P) ZHMLTBL L, 13.7MF CHllasseTca
IR ) aE G R I N/2h, Ase (RIBfiY s 3
YO HwMTIE 8.9 Mgk o7z (K5). Thid
M 1 mm?2 12 Lo IasE U 2 v 8 il AY Asc2P 12 &
BRI GER T, 24mm? ORI $ TET 548
A ERRREZ D726 FT 2 L 2T 5 (M6), Asc2P iR
TN HEE O RUT DR 2.6 fFICHIR S &,
DML HEE D MR b LS &2 LRI S 7
(7)) 7 X7 & (TRF) 1347245 k51 o x5t a2
6.8kb. Asc i3 6.3kb THBHDIZ L., 7.3kb LHEFT 5
ZERENS (K8),

3.4 REDEWVFROZREZ FAT 2EITHER
B 7 1 X 7 BN TILOG O RIZE WA, 41%IEa
Y BDN, MFFSNL0] ZWIHEIZT 5. ZD72dLhE

15 1

10 -

PDL

—o— Control

—*~ Asc2P 130 uM
& Asc 130 uM
= H0. 20 uM
% H0, 60 pM

PR
—

Cumulative Number of Cell Division

o
IS g —

10 20 30 40 50
Culture Period (day)
M5 E#Et NEEREHROALMEE NHEK-F OMSH

AN
AT AR

COALHMREIE8OMEE THRAMNL TZDORICHRE
L7, 7’OE %2 3> CO ascorbic acid-2-O-phosphate-
Mgl1.5 (Asc2P) #HFMLTHL & 1B 7EHETHRTE
&2 ICn ) MaGEarIER S h/-h . Asc (RIERFIE 2 3
>C) AMTIE8OMMDAHE TICIEE - 7=

30000

4150%

25000

20000

15000

10000

5000

Life-long Cell-Supplying Ability (cells/cell)

i}

Control
Asc 130 uM
H.0. 20 pM
H20: 60 pM

Asc2P 130 M

6 IE¥t NEEREHEOA(LMIENHEK-F O4EME
#4487 (Life-long Cell Supplying Ability)

b MREROEE 1mm® OREMIE NHEK-F I3, #liEs
HREBDETA77mm* Y ([YIF] 41X) O B BwHICE
THEEY 5, L L ASC2PISIC L2 7O X T E N L T,
54%% < OEES. MIESRT 50T & #& 13300mm* (—7A
ALY X) (CE THEIE L. £ETOMIMIEHREE 2791
(CHEKLAEZEICE B,

0.6

0.5 1

0.4 1

0.3 1

0.2 ;

Proliferation Rate (PDL/day)

0.1

0.0 -

Control

Asc 130 uM
Asc2P 130 uM
H:0: 20 uM
H.0:. 60 uM

M7 E®BE MNEEREHRFEOAE/LMIE NHEK-F OMiRE5E
RE

Asc2P 5 3R E5 D 2.6 fEOMIIETERE ICHEA S B,
EEOMIEEEE bHEARH LM EE B0 T, ELb
ICE< EEZ SN B,



EBEOZEILIH S TOXTEMBILE T -F TV HIVEEICHT B,

MEATZIIECBEOI Yy F 2 J{EIC & 2BhH%R

11.0

—o— Control
——Asc 130 yM
10.0 —~H,0. 20 yM
1 —*—H,0, 60 yM
9.5
§ -
=~ 9.0°
%: ]
F 8.51
834
7.5
7.0 T T y y '
4 6 8 10 12 14 16

PDL

M8 ERt FEEREHRXRDALHME NHEK-F OiffasH
IS 7O X 7Rkt

ZOALMEIEMIEARICE > TF A X 7HTFER (TRF6.8
kb) % TREMILT 5, —H. Asc2P X5 IC L 2 MIREHIE
ROBEETOXTEMBIEIBIETEAL, L L. HHIL
ENHAEHBTOXTTRICED EAEICHEGIRES, &
NEERTOXTEBILRENIBEGORE &R 5 &I,
—EENTFOX T FIRE COEBIEIEGOREEICEDLS
THEGRAEOLEOT I ENREINL, BERSHBEI HH
BT 2ERDEATEET 2 &, ERSEMBEOTAOXT
£ (TRF) 13 6.8kb, Asc %5 Ti36.3kb THB DI L.
AsC2P 5 Tix 7.3kb E#IF S h T3,

iniH B LS OO F AL AL 258 1E A &9 A
%0 B BB 2 FIAS R & 72 B TR O B B3 | 1358
ATERE RN % TS S 2 VR (SR 2 A%, Al b pit o FEE
FIEERNICH — IS E SN EDTIE R T X7 DR
WKLo THESINTWAZ LZERLIIR L2 4,

OF v A 7LD 28R AT TR A HERE S T
WTHZOEBICHINIIEGEDREE LIFd 5 2 &Il b,
@—F. TUATIPHEFFIN TS E MM LA TR
TEREA B 2 R CE B 2 L 2 BEW T 5. Lo T,
ST oM BEGER A LZT Tik THLoMIASY 4] 1258
W ERZFE 2R TE T, T u X TERITZT R

TEXBLILIh b,

4 £ %

PERNTNAE i &2 BH 2 HERE T 2 R BN 2 H R E R
Motze EIETIRERE LD b REDT 2RI B I - i -
WA DR % 2 TEALDHELTT 2 DT, K AL
DOF AT RERZWET 52 LA EEILEOFI A R
T be T H AT RAZINERE AT O A PRI P R 4R 12
KA SN WEORELE WER) % FBINCHEET
& %o NAEHE BT % E|E.

O F T Z T 72 REERCIr 7O REEZHET S

@R DNLIREED 5134 & 2 WV IFsk IS & 5 R F 2L
7T 5

Zh b,

70 A 7 EHOREREA L. ZEOMIE (100 7ML L)
BUEL 72D MR S/FFAH T 5mm? # E O MLk %
WS B LEBH o720 Lo L. MEDORRE % & S
DR fEHERIE % R CHRRINT 2 2 LRI EE7Z 5 72,
FEHOIHOBEMOTE X7 EEZFHILTDNA LAXLVT
DONAERAH B BW > A T D % WS L7z,

OstOTIR - B WOARBEE - M, RSSO T
RKEES L2 AT (WHIEA T v L A% mw
WCHZ 7274 ART T V) CTHEHOEE % M, M1,
HIRPRCIR D, T — 72 M) ¥ U 7RI % 18
# L. DNA 2SR #NIC I S TR SR 2 3§

@R FEBE OV T25 A TR %80 0 L THR%ET B

(3) 48 -72 B¢ #4212 DNA NUAERAD D5 o
THRAT ETHRXT—EOFEMKE EYENEZOMHT I

AR, BURBA L 720 BILICPE->TTFa XA 7EHM 12 ~ 15kb

5 5~ 8kb 124 b3 % (Nature 1990) 25, ik
NG DMEHESEHBLC DWW T TH D . RIFZED K JE O 4L

FaCidbho T, AN T 4 2380 TR

H L7z (Life sci, 1998; Fragr. J. 1997), #D5ua X7 E

TR & o THRIIZE WD (>15kb). Hwd (<5

kb) D%\, ZOREOIER AT —E AN (6 ~

13kb) 7257z (Int.]J. Oncol. 1995), 71 X 5 —F3HE &

B CRTEYE . IEF A ORI EA R v E

% ENTW7225, PCR Z M7z TRAP 3 TllE A58 &

L7572 (Methods Cell Sci.'95), 71T * 7 &1k DNA #

BOPEEIZ 50 ~ 150bp 324425 (EMBO J. '92) %%,

ERFEE 7Y -V ANEBEDNABETLTOATHE

fbaste = %5 (Exptl Cell Res. 1995), Z®jfilz, 51 X

7ML OB FE, A AMBAT Zave v

O EIREAL7Z T GBI TH D 20 9, WITHEBNIL 2 Vs
T, & MEREIROIME N E HUVE fil % fk R

#Y 5L, MSHRORENE (PDL) 2527 THZEIME

L7225, HMifgicmfbiEpll €5 Iy CoL-7Aan

Y U EE-2-0-Y Y (Asc2P) % 50 ~ 130 uM fk % 5-

$5&,PDL 42 FTEEA L, 70 X 7ML b ok X 872,

HWEACBRE T 12kb &> 727 1 X 7 £ 7 kb 12 F Tk

T5E, MIBGHEIMEILET B2 EIENLZVAY, FTORAT

SERRAL O DT Ay DIER I EAE T 2 2 D TR L7z,
KA HUVE M7 0 2 5 —ViitE 2 My 2 as b

DZ &%, PCRZMWw/: TRAPETRHZL, 2o, M

TADMEGIZHE 5 TF T A T — BiGEEARE I T 525

MR R DD B Asc2P 2345 L7 HUVE Ml Tid7 v

AT — Vi A BRI RATHRETE L2 L bR L,



Mg 7 ZAane v# (Asc) (TMBNICIGAT T,
MINBANREE D 8 ~ 22 F5IZiHEE TSN DFETH 525,
Asc2P ZHEPBUAAIZE - THY YL E 1L Asc D
T 67~ 120 f5 & v ) Wi EICHMBNICREER I NS
L&, KM (MAEMNEE - BAESE - R ML - Bk )
M CHRAIRB L4689 v b - v A RE
DAL DI B IO IBEH X 251X, Asc &
W2 nhS, Asc2P #5- Tl &b 2 & #F, 41X WST
-1 (3 bay P 7HKEREREN) & Ethidium
homodimer /#¥E7L— b — ¥ —3 (MRS ©
R L7 (Cell. Mol. Biol. Res. '95), 4l b g% FEE D
LM T MRk bR R &2 I L7222 &2k %,
DR, Asc2P IZBY YL S THIBLN Asc & BB
bl BIHRICE 2 DNAS ED Y 707y Y REY I Y
v 28RO (Anti-CPD-Ab % Jv7z Slot blot), X

#H\72 TUNEL . 7 40— ABEKE) . Sz
T p53 B (TR & AR p53 & ikl L 7z fh sk Yt
YIAY Y- THy ) OWTRb Rz, FIHRE I
SN2 OB ONFRIIZ 7)) - T VA VSR
U B EIE, #E#E CDCF H /dh i L — 9 — Bk
B, AY Y bF v 7H DMPO T A Y v tE (ESR)
ECTER LD, 5% Asc2P IC X AFi#EMEICBIT S 7
)=V HVHEER L) 2 FETH S

(BEXH)

1) =RERE - [N A BtAl 7oy 3 v C ~
FEE - 7y - ZALOPi# & AL~ 71V 7T
YAV X —F ik (1999)

2) KiE#—5 : Fragrance J. 27 (7) :69-74 (1999) ; H
RERE B 24 A4 K 4% p.67 (1999)

3) ZPERE - TesIyComenEsfix ], Sci &
Technol Series %% 33 %, #¥E (1992)

4) Furumoto K, Inoue E, Nagao N, Hiyama E & Miwa
N : Life Sci. 63 : 935-948 (1998)

5) Fujiwara M, Nagao N & Miwa N : Free Radical Res.
27:97-104 (1997)

6) Kanatate T, Nagao N & Miwa N : Cell Mol.Biol.Res.,
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7) Saitoh Y, Nagao N & Miwa N : Mol. Cell Biochem.,
173 : 43-50 (1997)

8) Kageyama K, Nagao N & Miwa N : Anticancer Res.
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280 (1995)
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1) HRCRFEAMIERGNF  2) BEERPEAIRE R

AR =V EBEGERY. EE

A kFE Y

Homozygous mutant klotho (KL**) mice exhibit multiple phenotypes resembling human aging. In the present study, we focused
on examining the pathology of the lungs of klotho mice and found that it closely resembled pulmonary emphysema in humans
both histologically and functionally. Histology of the lung of KL~ mice was indistinguishable from those of wild-type littermates
up to 2 wk of age. The first histological changes appeared at 4 wk of age, showing enlargement of the air spaces accompanied by
destruction of the alveolar walls, and progressed gradually with age. In addition to these changes, we observed calcium deposits in
type I collagen fibers in alveolar septa and degeneration of type II pneumocytes in 8- to 10-week-old KL~ mice. Pulmonary function
tests revealed prolonged expiration time in KL~ mice, which is comparable with the pathophysiology of pulmonary emphysema.
The expression level of messenger RNA for type IV collagen, surfactant protein-A was significantly increased in KL~ mice, which
may represent a compensatory response to alveolar destruction. The starvation of human lung fibroblast cells (MRC-5) for 96
hours decreased their “H-thymidine uptake up to 75%. The transfection of the klotho gene into MRC-5 cells using adenovirus vector,
however, prevented their decline in *H-thymidine uptake. These results implied that connective tissue including fibroblasts played
an important role in the pathogensis of pulmonary emphysema in KL lung.

1 #

HE, HRGEEHASNEBHITERLo0H 5, MK
DAL ORI, BN O AL & THIFEMICORD
HELHEOOED L 5TV, BEDELIZ. 8D
IEA B BRI YT V= a vk bEZLNS
B a0 H L HE, SR EEbETH#EITT L0
VEETH D, Z Olissn i OBALD FIREEST P IEAS Ak
WRCHEGLTWwEEEZONSL, 8% 6, SR
I LD LT ARG, EFEEFIESFEL. B
RBOMFFZN ) T, WERE. . Al HEREZ
ElZBWTHO REEZ R LTSI N6 Thb, LTz
Mo T EREER ORI IZ, #ERALo %Lz
Ja AW IRT 5 2 E AR TH 5o

T ZHE - MBS LHFET, MRBICEEICED S
klotho &\ ) FH#LEMLE T2 FER L7 Vs klotho BT
&AW 14kDa T, B-glucosidase & 40% DHET TV —
ERTIREHF 23S WEHE I— N3 5. klotho 5T
REREYT A (DT KL L) (& Favosis, B
WRAEAL, SPTEEAIRAL, ERUERAE, B E B2 8 o 3k AL,
RETFRIEoONI, MELREL FELICRONL LB LRE

il

Biological Role of Klotho Protein in
Ageing of Connective Tissue and Its
Therapeutic Application to Skin Diseases
Ryozo Nagai 1) , Tatsuo Suga 2) ,

Yoshichika Sando 2) |,
Masahiko Kurabayashi 2)

1) The Department of Cardiovascular
Medicine, Graduate School of Medicine,
University of Tokyo

2) The Second Department of Internal
Medicine, Gunma University, School of
Medicine

b2 RN EHT 5,

BZRZ R & RIS, AR EEL, L b Riako%
Lshlifamass (W%E) & L CIRRER - BERERICHURIC K
LS Bl CTH Do F 2Ty KT klotho Eiz
TR~ AT BT B OZEALE AN, BEAICE
FHIET L7z RIS, BB MM T 7/ 7 4 W AR
75 —%MHWT klotho BInT-%E AL, EARHZOMIL
BREDEALZ BT L 72,

2 £ B
2.1 klotho BIEFXRIEY ) A OEEAE

Jiti S TR B L 2 M S| 53k 5 elastic recoil ®J)
AT B 7280 EN DI HE NS 70 B ARG LS &8 L Ak e -
PHZELCLE Do TD7% air trapping 252 &, i3
EITRZRET 5, 2Ty klotho BIET- KA~ 7 2 DRz
EWE L. @RI YRS 5 1B &2 e L7z,

512 6 — 8 A D klotho BIZTREXRIE~ Y A (KL"),
klotho IR T ~T X7 A (LLF KL L), %
AR Z (LT KLY i) 2 v/ xv 2% o L
v CHER, BIMBER L7z KA 4% 755 7 4 )V A
TNT e F&20 cm KAEEO—EE T 24 FEfEA L. Mz
JEREE L7, MEREEHEOMZ KESE, MRz IEL
720

2.2 klotho E&InF I~ 7 A Bl DIEREFRIIRES
WHIZ2, 4. 8 — 10 BH5D KL~ KLV THb, 2.1 &
AR LTl O AR E 24T > 720 MR E L 724
385 7 4 IZEE L. 4 um DIEZ Y/ EER. ~< b
FIVY I XTIV LT, o, I IcT Y
FGgef i, AIKALRE 2R L7z, Mile OB o
DOFEETH % Destructive index (D) % Saetta H D Jjjk:(2)
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WCHEUCRME L7z S 5100, BT 2 MiBui o3y i ©
% % Mean linear intercept Z#HHl L. Ml Dk ofe
JIE &Gl L 72 B3,

2.3 klotho BT XIE~Y ) ADETFIEMEEIC & 51kt
8WHFD KL & KLY mxtg e Lize v 7Vl 4
CO2%ZNF— VT IVFL FTHIEER, S 1 %+
A I LB THRBEEZITo 2o B CHEER, =5 /) —
VTHAL, TRFI LY VICEM L. HEE 60nm O
WU R L, BB 9 v & 7 T U BERC o Em Yt L
TeRICTEE T MR TBlg L 72,

2.4 klotho BIZFRE Y7 A DMKEERE

6 - 8M45D KL KLY KL**%#xt%t L, L%
v (1.5g/kg) & HEWEPIESS L 72 RRERTE © H 2SI T 1S
Witk 2 e Lz bbb, BRI FL v#llFa2—
TRZENIHEAL, LileyM=2—F¥a7 57 (HA
FBALE TV-241T & TP-602T) % M\ TR AT % 3
L7720 MENIEIE FEEENTE 2R L, EfFEa >
Ca— 2Tt e BRMWICHAE LR (45, %
B o< Z4KEIE 37CO—E I H . MFIRIREES 10 45
DRSO % 5> T WmEL, —Bsm, 7Rk
Lo, MBEEL, BIa Y 7540 7 v A, RIS E E
L 720 BRI A7 A 53HT & P8 CTAT - 726

2.5 klotho EIZFXRIE~ ) AffilCH (T 2 SRR &

EIEFORBKRDIRES

7-9#A5D KL . KLY, KLY BB 5T 0=
ToFEBE ) —F 7oy MECXIORE Lz, 2Thbid
WIENHMAERE L BT 5 L EZ N TWEEIETT
»H5b . <4V superoxide dismutase (Mn-SOD). 7V
YFF I XRNVEFFTF—¥, ¥ TF—E, transforming
growth factor-beta 1 (TGF-B1). Early growth resonse-1
(Egr-1). NVEas—7v, =775 MEHA (SP-A).
specificity protein 1 (Spl)e T b b, FEARM X Y4
RNA (ribonucleic acid) L. 1L —r&H720) 20ug
DRNAZRNVATVTE R =1%7T HH—A7 NV TES
wEL, 4 ar X 7L (Hybond-N; Amersham Arlington
Heights, IL) (ZH85- L. SAMREE L7z, 18S & 8S ) ARV —2A4
RNA # XA F L v 7 —"THeft L, RNA Omr & B 25l L 72
A7V 2iE50% R0V AT IR, 5Xsaline sodium

phosphate ethylenediaminetetraacetic acid., 10 X

Denhardt's solution. 1 % sodium dodecyl sulfate (SDS).

0.1mg/mL herring sperm DNA # &L TT LA 7
¥ A4 X L7, [*P]deoxycytidine triphosphate (dCTP)
(Amersham) TI NV L7 DNA 70 —7T42CT20
BRINA 7Y 54 X720 X ¥ 7L i 2 xsaline sodium

citrate (SSC) (0.15M NaCl and 0.015 M sodium citrate,
pH7.0) /0.1% SDS T EE =R T 10 7 M 2L L 7= 4.

0.1 x SSC/0.1% SDS T 42°C T 10 43k L. Kodak
XR film 12- 80C T4 WA — TV F 7T 7 4 —%4To 72

2.6 MO klotho BIZFEAIC & 5 ifaiEENOZE L

klotho & 5T HSHRMESE ML O B AR IC T3 HEIZO W
THE L7zo Rlotho & fn T ORI TFOMRINTWAH L
MlARAESEME (MRC-5) (2. adenovirus vector % fv»
T klotho 1T 7213 LacZ i T2 EA - @R S
Too MAAWEM £ XD HLARIRAE & L. 96 I ] £ 12
SH-Thymidine B ) sAA %52 L. klotho fn T35 AR,
LacZ a8 AR, 3 ¥ bu— VHETHIEKL 72,

2.7 HEtniE

FUEMIZ, T = BEEFEEOETRB L. F7-
BRI DA 52O BT analysis of variance (ANOVA)
ST & V72,

3 # R

3.1 klotho Bz FRIE~Y Y AMDEIE

6 — 8EAIBIFS KL KL KL OV EIZZ
nEN, 68.3+x4.7mm, 91.8+2.4mm, 91.5*1.0mm T,
KL 3 A EIREDEA -7 (p <0.05)0 KL\
KLY KL O¥¥i%ER 22 h, 703 =306 uL,
653 = 180 uL. 663 + 122uL T3 BEMICHEE I L h o 720
L7255 Cy KL & KL* KL** \ZH LR E A2
b0 L ITHIBRIIAE T, KL it BERRETH 5
EHER S N7z

3.2 klotho B FXRIE~V 7 AFDMEBEL

B 2 AT KL ol (Fig.1A) & KL Olii (Fig.1B)
EHRRENCE L RIATETH o 720 MilamEO R E % f
14 % Destructive index (DI) I2b &N o7 (KL~
1.7£0.8 vs. KL** 1.5+0.8)c L2 LAEK4A4BEIIRS L
KL~ il i i e e oD K & Jii i B oD i 3 T WL ASR 0 H i %
X912k o7 (Fig. 1C)e TOMAIZBITAH KL~ ® DL
(12.0+1.5) &, KL** (2.7%0.5) IZH~NAEEIZKEDR
5720 & D7 SRR <2 [ DA L O P 7RO
IV 4BESD KL ORI I & BT & 72,
8 — 10 B2 % & KL i o5 MEEZLIEEIZHELT L,
IEE D HIKALFT B B SN A X9k o7z (Fig.1D)o
BfaE DR DFRIETH A Mean linear intercept i3, 8
WA O KL TI3104.8+28.1um TdH H. [[HH 45 0
KL ®»583+242um & KL THBEIZKE 2> 72
KL ROk 3 AE#% 28, 48, 8 - 10 HOMTKRE
AL D > 72,
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Z{LIHIE(EF klotho DIEERHMATEILIC S T 2REEIEFWESROMAA L AREFEANDICH

3.3 klotho BIZFXRIE~Y ) A DEFIEMFER
4D KL Wi T BMsEc X 2888 Cld. MlikakE
D 1T RBERMEAND IV 27 Dk =i 72 (Fig. 2).
Jiti el L JEC I 0 2 BERE B 53T d B IV B BB RAE L2 13 %
B hoTze Tl W Oho TR F R o2
A% 2072, 84 @ KL JliTIEW & H 7 BN R
WRBDE Do 12

Fig1 ASB2BOKL Fi(NT XSS -IA4T L %E)
BE®%2BDKL" i (N hExIUL - IAIEE)
CHEBABOKL i (NT XD UL - IHT %)
DABI1I0EDOKL B (NI hFI UL - IR,

A LEEAR G Kossa 8 (GEHK))
2HESTI KL, KLY &£ HHIROBIZILERD 5hA v, L
»LABSICEBE KL S 3 BHRaRE DREIE & RIEDHK
RO, 10 BBMO KL fild SEME/EHP B ISETHEL.
FhfREE DAL HERD /=0 (AIKIEIE Kossa B TEREBICH
BEh3)
(Scale bar=100 um)

Table 1

6~ 8BSDY I ADIHERERERTR

3.4 klotho EIEFRE~ 7 A DifiEE

6 ~ 8 MO~ 7 A DIiFREEFHTHE A % Tablel ICF &
B7zo KL TIZEER (Te) OERE (p<0.01) & Bfili
I 7547 A (Cth) ORMEI (p=0.09) ZiED72,
KL o—ifs& (TV) XKL O TV X ) /h&Ehotz
A (p<0.01). FEER, KEDH-) D5 RHRGE (Ve)
I KL~ & KLY ORICER RO RP o720 KL <Y
ADBIRIMA AT RIZTWT w7 R EEERDT, BES
JEDOET & “ALREGTED LA D RSNV, L2
Ty KL =7 AOBEEIEPRNIIFRA G L 13 FH 2120,

3.5 klotho BIZFRIE~Y Y A H T 3 iKEERE
BIZFOREBRKMR
FTICEW MDD 5N L 7T~ 9HiD KL~ <

Fig2 8BED KL FiDEFIEME E
ftfaEE D [ BEGHADHIL S I LB ERD 1=
(%%EN)
(Scale bar=1 um)

KL = X TIEMRERE (Te) DIERFFREEHHI> 774 7> X (Ctb) DIEHE

ﬂ%iﬂ&) 7(':0

Pulmonary function tests of klotho mice

l:()dy weight, R:esrplinl;lsory rate, 'f‘ildal volume, N iniy ::géc (Ii::/lc);‘ o l{cﬁ/}ig;l ek
KL/~ 84:10"T 209:45  130:30"T 35:06 141297 67235 s44:167
KL*- 163%21  258+28  260+30 41206 113x4 3126  502:152
WT 172222  238:26  240+70 3311 119:4 469  389:113

*KL - mice versus KL *- mice; TKL - mice versus WT mice. ANOVA, P <0.01.
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7 ADMIIBIF S Mn-SOD, Vv y FF XVt F 5
—¥, 7% 5—+¥, TGF-41. Egr-1 ® mRNA 33,
WT %A LEERD LD 1205 BIKEORER K 5T H
HNH a5 —5 & SP-A® mRNA BHAHEINL Tz
(Fig. 3)o BRICHEE T Spl OFEIUIH S 2294 L
TWwWiz,

3.6 BHFMHEEAD klotho BIEFEAIZL 2l
FEDZEAE

JEFLEKIREE 2 31 5 3H-Thymidine JL Y A& X, 2>+
O — VI, LacZ @{nT38EARE. klotho IR TH AR T
DRI o 720 HUEIREE 96 FER % @ 3SH-Thymidine
DiAAIE, T ¥ ba— VB TIRIEHLRIRIE DR 25% 123
B L7 ZO3H-Thymidine ) A& % 1 & L7234,
LacZ B TEAMTIZ0.820.3 L EZRDLN-72HN
klotho EinTEABETIX 2.5+ 0.3 L AEICHD AAD S
Molze T OEIZIEHLEIRIEDOK 80% ICH MU T 5 2 &2
5. klotho #AZTEADHLRIREEIZ X 2 Mg pE O KT
2 LT 2 TR DRIE S 7z,

4 £ =

FBACIVREAE T Rlotho DR ERIE~ 7 A NiEEDFE
IE 2 fERE L 720 Il AN VIS SRk O AW i R 852 X D
HRLpEEZONDLZE, T2 klotho Efn T OimiFEH
EALERLC X 2 BlRHESE R o f i BBl AR AR T 2 30§ % =
ED 6. klotho (A5 EHEMINEOZALINHNC EE R H 2 5
2L TwWb EEZz b,

klotho AR 134 2SR - MBS L L TR L 725
LW bfilEm T CTH D Vs klotho BinT % 7272—D
U REL~D X, & bOELICED L 7228 2k E
#8935, T%bH klotho Bz T REXRIE~Y Y A (KL")

TW 9W
KL~ WT KL~ WT
T -

-'b 2
SP-A LL T . ow-

A Thace - e

s Weewee WENNEE

Fig.3 7~9:BSND~ 7y XAHIZEH TS Northern blot BZ4f
COBSDOKL BHICIETTICIREBLWVTEEZENRD S
N2, KL B TRVEIS -S> e —-T7 042> FNERD
mRNA FEIEDEIN % 5B 7=

B 3EETIRBEM Yy 2 (KLY LRBICEY
T55 DBEBEEILL. F¥HEMIE 60 H TIEFICH
WCTHbHo MAT, Efh3~4HEX ) BIIRAEIL, Eirtk
ARAG, BHERIE, F2M %M, RO Zi e SB35,
klotho AZF 135 FH= A% 14kDa T, B-glucosidase & 40
%ORED Y —RRTHEA T ZII0WEATI-FLT
Who TORBUTEICE LMICHF L. MiToRIIIRD
LTV,

Jili S U s i DB I AN - FEE DO FEFHTH D
R OEER LN Z OEZEIZIE L T b REERIZIEN
S, iR RE SO S 7R SRR SR AR SRR 5 %
PRETHS 2RI Eb RV E EFR I TS (6
TR SE I f R D2 - BiEAEL % b o Dl
BEQBBUITRETd 5 A%, MifaLIHE 7 & ol G kAsh &
ENBMCMIEE T, BB B R EATEEL 2 D,
I HLRE X A3 S AR SE DRI R RSB 50—k
Wi OB EERGE O RN TH Y (7, JERRIE
HIZBT BMEEDOFAE I BN TH B 8,

LR OMBRFIBET A 5. B 4B KL Bl
RO BERIE & KR R NE DR 2 W S 978D il &UE O 5
PHER S NIz F 720 EBLEMIC S IEIE T E L 2 Wil
BRERER R CTH -7z Thbb, KL IR OE
Er@iar 7547 A0 EREZED. LELEDS,
BRI A A 5347 CTLI & D R 5 R Lk H5ED
REEROT. KL OF i EIFRA 2 LA o 5 12
L0 EZ LN,

KL MioE-EHEMEEC L 2ETcid, liifgkEo 18 o
5= VMEN ORI AE & TR Rz M o ZE P o
RAgohsz, TR LML, B S nziifaols
Bloh O asE 2322 LI TEY (9,
I U e b B M D 28 Vv KL~ (2 BV 2 BliiE 15K O Ik
SO ek Z R L7z,

FTCIMAEDS RO 5N D 7~ 95D KL TilcBir
5 MR TRBOBETCld. BEEOMER 5 Tdh 5 V2
5 =4 & SP-A® mRNA ZSFWIZHML TWie 20
ZOOBEAIIMEE K LIS T 5720 (000
NS OBARTFFEBLO BN IHRGE (K3 2 AUE I BOG T
brLEMEsN, $/20 Va5 —4 L SP-A #&T
DT UE—F —FHBIIIWEETF ORI IRET 2L KD
Spl #EEEMEA L TWwWAD WL, UL, KL ficBir
% Spl BIZTORBIZWMP LTz, KL MilcBir
HZNMas—4 2k SP- ADEET-SEHBIE Spl DAt
ORBENLTHibb EEZ BNz,

klotho #Ax T ® 3 AL, HLEKIC X 2 M HE M o
3H-Thymidine JU ) ;A& A 2 ¥PHI L 720 L7225 T KL~
BT B ANETSRE I IE, A2 E Lo L T 56
KA DO BEREEA 5 L C W AW REME D D B L L.

_62_



Z{LIHIE(EF klotho DIEERHMATEILIC S T 2REEIEFWESROMAA L AREFEANDICH

b MMEEIZ B 5 55RO 512w Tid v £ 728
S5 ThLE, SHBOWETHETH S,

5 # #&

klotho BZTRERIE~ T A KL (3% 48 X )ik
WE A2 ST 5 2 & MRS, AT MWICHER S e 7
~9BFD KL Tk, VB3I -7 & SP-A #5T
OFEBWRLTBY., it Spl UStoRkEE AL C
Wb EEZ LNT, klotho BZT OB, HLERIC X B
HEFEMINE @ *H-Thymidine B JAAIRA %2 3P L 72 2 & 2
By KL 2B B MBS 1E, A2 i Lo
& T BRI ORERER ED B 54 5 L HER S 7z,

VL EoO#ER&IE Am. ]. Respir. Cell Mol. Biol. 2000 ; 22 (1)
:26-33 12 L7z,
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The cellular proto-oncogene c-RE T encodes a receptor-tyrosine kinase. The catalytic activities of Ret kinases as the products
of oncogene RET with multiple endocrine neoplasia type 2A (Ret-MENZ2A) or 2B (Ret-MENZ2B) mutations and the hybrid gene
from ¢-RET and RFP (Rfp-Ret) were higher than those of c-Ret. Here we demonstrate that ultraviolet light (UV) irradiation
induced activation of c-Ret and superactivation of genetically activated Ret-MENZ2A, Ret-MEN2B and Rfp-Ret. The UV-induced
activation and superactivation of Ret was closely associated with the redox reaction-mediated dimerization or polymerization of
the Ret proteins. UV also induced intracellular dimerization and activation of the extracellular domain-deleted mutant Ret (Ret-
PTC-1). Overexpression of Cu/Zn superoxide dismutase in cells due to gene transfection prevented the promotion of UV-mediated
dimerization and the superactivation of Ret-MEN2A kinase. These results suggest that the UV-induced intracellular oxidative

condition mediates dimerization and the activation of Ret kinases.

1 #

FEOEE, YUy (FFH) 2#FEL. EELO
KERMEE 225, BT, BILA L 2AO—FEL 2) T,
BIEOZAL AR L2 ) BB SO E L H%
FTHUHEEEDS, XD SN Tw b, TR AN DS
HREN Y 7 FVnZoEThsrFud vy FFh—E%
WAL 5 2 LA Wi SNz, SrehEDFrY v
F—EoiE tid. a7 =7 VI RBEROE R EFHET S
DT, AL, Fuy r RS- EEELLEALT
3T =7 VO REEROER EE LR R L. YU R AE
FTAHMEELDH S, WA, BRI T 0y U FF—
LOEMHALD A = AL FHT 2 2 &1, BINRICK S
VIR EEDCT2DICHEATHEEEZ LN,

¢-RET &, V&7 -4 70Fusr*r—Exa
— FLTHBY, BB OBAAT R %% #I5 T
THDH19, -RET &, HERLYT LY I AL MR
FTZEILED, e FOLFENGWRE2A B (MEN2A)
% 2B (MEN2B) B X OHIREHE (PTC) O%EICH
GLTWEEEZEZLNTNETY,

RIFZETId, I Ret FF —EZ2EWALT 5 2
H = AL FE MLz, 8512, Cu/Zn superoxide
dismutase (SOD1) 2%, $4MEICX 2 RetF Y U F 5
— B LEH 2R cE 5 2 2R L7,

2 £ B

il

Control of ultraviolet light-mediated Ret
tyrosine kinase activation

Masashi Kato

Department of Immunology, Nagoya
University School of Medicine

2.1 RetZERGAEREZRAL -HEKOBIL
Figure 1 12§ X912, ¢-RET (FigurelA)., RET-
MEN2A (c-RET D634 FHD Y ATA4 v T VF=
Z¥ ; Figurel A). RET-MEN2B (c-RET ® 918 % H ®
AFF = EALVFZ VAR Figurel A) B XU
MV % R3E L 72 RET-PTC-1 (FigurelB). RET-PTC-
1-C365A (RET-PTC-1D365FHDYATA V2T F=
V2% Figure1B). RET-PTC-1-C376 A (RET-PTC-1
DICHFEADYATA V% T 5= VAR | FigurelB)
D#EAEF % NIH3T3MMIEAL, 15D Ret BREK
EHE BB L MEkoM L Lz, 720 HADY 7%

A ¢-RET
1 114a
H SN . LT
Fofs - .
NN L.
ss CAD CYs|T™ TK1 ml
Cys634Arg Met918Thr
=RET-MEN2A -RET-MEN2B
B RET-PTC-1  Breakpoint
1 S503aa
X N T
P E:::::: L.
H4 TK1I TK2
Cys365Ala
=RET-PTC-1-C365A
Cys376Ala l

=RET-PTC-1-C376A

Figure 1. Schematic illustration of mutant RET cDNA con-

structs.
(A) RET cDNA encoding a long (1114 amino acids) isoform in
which cysteine at codon 634 was replaced by arginine (C634R;
RET-MENZ2A), or methionine at codon 918 by threonine (M918T;
RET-MENZ2B). (B) Mutant RET cDNA encoding a long isoform in
which the extracellular domain was deleted (RET-PTC-1). RET-
PTC-1 in which cysteine at codon 365 or 376 was replaced
with alanine (Ret-TPC-1-C365A, Ret-TPC-1-C376A). SS, signal
sequence; CAD, cadherin-like domain; CYS, cysteine-rich region;
TM, transmembrane domain; TK1, tyrosine kinase domain 1; TK2,
tyrosine kinase domain 2; aa, amino acids. (B3 #k 1 & V) 5H)



BIMRILBRet FOL L FF—EEMHED XA HZX L

21F 72 Cu/Zn superoxide dismutase (HA-SOD1) &fz¥
% RET-MEN2A #&{x¥ & [FEFIC NIH3 T 3 M IZEA L,
Cu/Zn superoxide dismutase (SOD1) & Ret-MEN2A @
HEEBEEW A LMk b R L 72,

2.2 JIZ4>7Av b, RERE. ¥F—-€7vt
,f

AFRTHAT L2 T A Y 70y MZoWTiE, DU
L2 HEICHEL 2D, T2, GELRBLOFF—
X7 v Ao TH, FBRICUREEE L 22 Ec#E T T
Witr L7z 1419,

2.3 RIHERESH
A R4 5 AV O M SHE, Dhanwada et al. D)k
16 (2 U CHEfT Sz, SBAME B OB REIZI 7 RV

A 1 2 3 4
B 1 2 3 4
C

1 2 3 4
‘ pRet

Figure 2. Comparison of kinase activity between c-Ret,
Ret-MENZ2A, and Ret-MENZ2B.
Lysates from NIH 3T3 cells transfected with c-
RET (lane 2 in A-C), RET-MEN2A (lane 3 in A-C)
or RET-MENZ2B (lane 4 in A-C) and non-transfected
control NIH 3T3 cells (lane 1 in A-C) were immuno-
precipitated with anti-Ret antibody. Then, those were
subjected either to Western blotting with anti-phos-
photyrosine antibody (A) or anti-Ret antibody (B) or to
in vitro kinase assay (C). SDS-PAGE was done in 5
% (A-B) or 13 % (C) polyacrylamide gel. pRet (doublet
band): autophosphorylated c-Ret, Ret-MEN2A or Ret-
MEN2B; pMBP: phosphorylated MBP. All measure-
ments were repeated 4 times with basically the same
results. Representative results are provided. (X

gk 1 & vBIMA)

N7 7 A—%— (UVR-3036/S; Topcon Corporation,
Tokyo, Japan) 2 TllsE L 72,

3 # 7
3.1 RetxXF—FERFEGFLANIOERICLVE
HExhs
Figure 21Z/R L7z & 912, Ret-MEN2A B X UF Ret-

MEN2B ix. Figure 1 T/RL7AZX 9 ZBIETLNVOE
FIZE Y c-Ret \ZHIK L T 2 52 bEEMEL I LT Wiz,

3.2 RetXF—HIEERIMRICLVBEHEENS
c-Retld. 4R B BBATE 5 512, FWICHEM LS
72 (Figure 3A-C)o S HITHEIBREWZ &I121E, #EEzT L
NVDZEFIZE D T TITEEILE T % Ret-MEN2A
BL U Ret-MEN2B &, %/ B ORI LD S 5120

c-Ret Ret-MEN2A Ret-MEN2B
A D G
1 2

1 2

Figure 3. UV irradiation induces superactivation of mutant Ret.

Lysates from the NIH 3T3 cells transfected with c-RET (A-C), RET-
MENZ2A (D-F) or RET-MEN2B (G-l) after sham or UV irradiation were
immunoprecipitated with anti-Ret antibody, and the resulting immu-
noprecipitates were subjected either to Western blotting with anti-
phosphotyrosine antibody (A, D, G) or anti-Ret antibody (B, E, H) or to
in vitro kinase assay (C, F, I). SDS-PAGE was done in 5 % (A, B, D, E,
G, H) or 13 % (C, F, ) polyacrylamide gel. (A-l) lane 1: sham irradia-
tion; lane 2: 5 min after 600 J/m2 of UVB irradiation. pRet (doublet
band): autophosphorylated c-Ret (C), Ret-MENZ2A (F) or Ret-MEN2B
(1); PMBP: phosphorylated MBP. All measurements were repeated 3-4
times with basically the same results. Representative results are pro-
vided. The exposure times to X-ray film for autoradiography for Figure
A, D and G, and for Figure C, F and | were adjusted to develop bands
with comparable density for lane 1 as sham irradiated control; see
Figure 2 for comparison of the density of bands among c-Ret, Ret-
MEN2A and Ret-MEN2B which were developed by the same expo-
sure time. (&EX@t 1 £V 5H)



ML Iz, Txld, TORRZEEIMRIZL D A—=3=7
TFANR—Y g v EATS,

3.3 RetxXF—tOTRICHET D>V FIVEE

DFEHEEMEICEK V) EEIEEN S

Figure 4 A-H IZ/R L72 & 912, Ret-MEN2A @ FHti2AL
B3 5T 7 WnES T TH5H ERK. JNK, p38. cJun i,
c-Ret DZNHIZHIE L THMPAL S N T W7z, BB ©
TESHE Ret-MEN2A O TFHIAES 5 ¥ 7 F VmEs T
. SHIHEEE (A=—RX=T7 2774 RX=ar) S€7
(Figure 4I-L)

3.4 RNEERet B FO_ENRTRERESE.
Ret ¥ F—t & EMH{kc €2
Figure 53 X I8 Figure 6 \Z/R L7z & 912, 4L B 1E.
c-Ret. Ret-MEN2A. Ret-MEN2B 41 ® SS#i& 2L
T EAREREOMREL, ZRo0FF—EB2 itz i s
w7z,

3.5 RetaTFOHMBAERLIE. RIHBREOI—F Y
MK
Figure 7 IR L7z & 912, B4ME B M4 a8 % K
% L7z Ret-PTC-1 ® SSHHEEEZ M L 2B ROMAE L,

ERK Phospho-ERK Phospho-ERK
A E |
1 2 3 1 2 3 4 5
- <& 42kDa - -2k “ - 42kDa

JNK Phospho-JNK Phospho-JNK
B F

1 23 1 2 3

s - 54kDa
—-a 46 kDa

p38 Phospho-p38 Phospho-p38
C G
1 2 3 1 2 3

c-Jun Phospho-c-Jun
D H

12 3 1 23

Figure 4 UV irradiation promotes phosphorylation of MAPK family
and c-Jun.
Lysates from the NIH 3T3 cells transfected with ¢c-RET (lane 2 in
A-H) or RET-MEN2A (lane 3 in A-H, lane 4 and 5 in I-L) and non-
transfected control NIH 3T3 cells (lane 1 in A-H) without stimula-
tion (lane 1-3 in A-H, lane 4 in I-L) or 10 min after 600 J/m? of
UVB irradiation (lane 5 in I-L) were subjected to Western blotting
with anti-ERK (A), anti-phospho-ERK (E, I), anti-JNK (B), anti-phos-
pho-JNK (F, J), anti-p38 (C), anti-phospho-p38 (G, K), anti-c-Jun
(D) and anti-phospho-c-Jun (H, L) antibodies. SDS-PAGE was done
in 10 % polyacrylamide gel (A-L). All measurements were repeated
3 times with basically the same results. Representative results are
provided. (ZEX#k 1 &V 5(H)

c-Ret

Figure 5 UV promotes dimerization of c-Ret.

Lysates from NIH 3T3 cells transfected with c-
RET after sham or UV irradiation were subjected to
Western blotting with anti-Ret antibody (A, B) or to
in vitro kinase assay (C-E) after immunoprecipitation
with anti-Ret antibody. SDS-PAGE was done under
reducing (A, C, E) or unreducing (B, D) conditions
in 5 % (A-D) or 13 % (E) polyacrylamide gel. (A-D)
lane 1: sham irradiation; lane 2: 5 min after 600 J/
m?2 of UVB irradiation. (E) Ret proteins were immu-
noprecipitated from the lysate of the transfectants
that had received 600 J/m? of UVB irradiation 5
min before. The immunoprecipitated Ret proteins
were untreated (lane 1) or treated with 5% 2ME for
30 min (lane 2), followed by 5 times washing for
removing 2ME, and then subjected to in vitro kinase
assay. pRet (doublet band): autophosphorylated c-
Ret; pMBP: phosphorylated MBP; M: monomer Ret;
D: dimer Ret. All measurements were repeated 3
times with basically the same results. Representa-
tive results are provided. (ZEX#k 1 &£ 35IH)
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FF—PiENE ISR, THIE. Ret 5 F OB PNGHE
WS, RO ERLTWA,
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Figure 8 IZ/R L7z X 912, %4 B X Ret-PTC-1-
C365A DSSK&EZNh LIz~ RIEEEROREL, DX
F Ui EUE S, Lo L, BB BEIC LD
Ret-PTC-1-C376 A ® — AR & F F — ¥iftE O Tu#EIx
BIohholze ThHOMERIE. Ret-PTC-1 501D 376
FHDOY AT A VB, BIVROBENTH S Z L 2R LT
5o

3.7 SOD1 . BN REENT D RetDX—/N—7F
JF4N—2a3 & WHEITES

Figure 9127 L72& 912, Ret-MEN2A & SOD1 %
IEAT ST LX) BRAHIZ X 5 SSHEE A
L7z Ret 5 T OZBHIEKZHEL, Z0FF—LiHHED

Ret-MEN2A Ret-MEN2B

B F G

Figure 6. UV promotes dimerization of Ret-MEN2A and Ret-
MENZ2B.
Lysates from NIH 3T3 cells transfected with RET-MEN2A (A-
E) or RET-MENZ2B (F-I) after sham or UV irradiation were sub-
jected either to Western blotting with anti-Ret antibody (A, B, F,
G) or to in vitro kinase assay (C, D, E, H, |) after immunopre-
cipitation with anti-Ret antibody. SDS-PAGE was done under
reducing (A, C, E, F, H) or unreducing (B, D, G, I) conditions
in 5 % polyacrylamide gel. (E) The dimerized bands in D were
cut out from the gel and separated under reducing condition.
(A-l) lane 1: sham irradiation; lane 2: 5 min after 600 J/m2
of UVB irradiation. M: monomer Ret; D: dimer Ret. For direct
comparison of kinase activity between Ret-MEN2A and Ret-
MENZ2B, see Figure 2. All measurements were repeated 3
times with basically the same results. Representative results
are provided. (ZEX#k 1 £V 5|H)

JUitE % W T & 720

4 £ &

AHFFETIE, REREF NI BV TEIEAS c-Ret DA T %
CTTIBEFOERIZEDIEE LS TS MEN2A
7 Ret (Ret-MEN2A) % MEN2B #! Ret (Ret-MEN2B)
WAL T S (A=N=T 2774 RXR=Va) TLuR
L720, 8512, BIEA, Ret 5T O SSKE&EM L
TR REL, TOEEERERT A EEIRT L
DI, BINROREWE DT I Ve —2UFE L. T2,
SOD1 ZHWT, IS ORINFOEM Z/EMT 5 Z &1
B L7z SNEOFERIE. HEOBRERRAMELR L
DIEEH 2 HRET HENB T 2R K2 ) LaTe
OOHEBET—r L LT, ARTHHLEZOLND,

—7Ji. F 41X Metallothionein-I (MT) % 70E€—% —

A

12
”<pRet
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Figure 7. UV promotes activation and dimerization of extracel-
lular domain-deleted Ret.
Lysates from NIH 3T3 cells transfected with RET-PTC-1 after
sham or UV irradiation were analyzed either by Western blot-
ting with anti-Ret antibody (B, C) or in vitro kinase assay after
immunoprecipitation with anti-Ret antibody (A, D, E). SDS-
PAGE was done under reducing (A, B, D) or unreducing (C, E)
conditions in 7 % (B-E) or 13 % (A) polyacrylamide gel. (A-E)
lane 1: sham irradiation; lane 2: 5 min after 600 J/m? of UVB
irradiation. M: monomer Ret; D: dimer Ret. All measurements
were repeated 3 times with basically the same results. Repre-
sentative results are provided. (BE3#Et 1 &£ W5|H)
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Figure 8. UV does not promote activation and dimerization of

extracellular domain-deleted Ret whose cysteine 376 was
replaced with alanine.
Lysates from NIH 3T3 cells transfected with original RET-
TPC-1 (lane 4 in D and E), RET-TPC-1-C365A (A, lane 1
in C, lane 1-3 in D) and RET-TPC-1-C376A (B, lane 2 in C,
lane 1-3 in E) after sham or UV irradiation were analyzed
either by in vitro kinase assay after immunoprecipitation
with anti-Ret antibody (A, B) or by Western blotting with
anti-Ret antibody (C-E). SDS-PAGE was done under reduc-
ing (A-C) or unreducing (D-E) conditions in 8 % (C-E) or 13
% (A, B) polyacrylamide gel. (A, B) lane 1: sham irradiation;
lanes 2-4: 5 min (lane 2), 10 min (lane 3) and 15 min (lane
4) after 600 J/m® of UVB irradiation. (D, E) lane 1 and
4: sham irradiation; lanes 2-3: 5 min (lane 2) and 15 min
(lane 3) after 600 J/m? of UVB. pRet: autophosphorylated
Ret-TPC-1-C365A (A) or Ret-TPC-1-C376A (B); pMBP:
phosphorylated MBP. M: monomer Ret; D: dimer Ret. All
measurements were repeated 3 times with basically the
same results. Representative results are provided. (&£
k1 £YEIH)
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The use of sunscreen seems to be important to avoid the damage caused by sunlight. There are numerous
epidemiological investigations showing that the sunlight is carcinogenic to humans. The biological activity of sunscreen
is evaluated by its ability to protection from erythema. However, we consider that the sunscreen's protective effect
against sunlight induced-mutation should also be taken into account. In this study we examined the protective effect
of two commercial sunscreens against the mutagenicity induced by natural sunlight and against the DNA damage
induced by sunlight or UVB-irradiation. The mutagenicity was detected by the Drosophila wing spot test and DNA
damaging activity was estimated by the Drosophila in vivo DNA repair test. When the sunscreen was pasted on the
cover of petri dish in which Drosophila larvae were exposed to the sun, the mutagenicity was suppressed down to
almost the control level. We prepared by ourselves sunscreens containing UVB absorbents at various concentrations,
and measured the transmittance. From the results, it is suggested that the protection against the light of wavelength
was shorter than 320 nm may be important to avoid the genotoxicity of sunlight.
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Peptidylarginine deiminase (PAD) catalyzes the post-translational modification of proteins through the conversion of arginine
to citrulline in the presence of calcium ions.

In rodents, PAD has been classified into four isoforms, types I, II, III, and IV, which are distinct in their molecular weights,
substrate specificities, and tissue localization. Of these isoforms, only type III was detected in epidermis and hair follicles.
Although the role of this enzyme in these tissues is not yet clear, indirect data have shown that several structural proteins
such as filaggrin, trichohyalin, and keratin are substrates for PAD. In this study, we cloned the fulllength cDNA of human
PAD type III (3,142 bp) from cultured human keratinocytes by the reverse transcription-polymerase chain reaction and by
rapid amplification of cDNA ends methods. This ¢cDNA contained a 1,995 bp open reading frame encoding 664 amino acids
(Mr = 74,770). To explore the physicochemical and enzymatic properties of human PAD type III, we constructed a plasmid for
producing a recombinant human PAD type III in bacteria. The enzymatic characteristics of the recombinant enzyme were
very similar to those of the rodent PAD type III. Based on the enzyme's activity towards human filaggrin and trichohyalin,
it appears that the enzyme prefers catalyzing the modification of arginine residues in filaggrin. These data imply that human

PAD type III may function as a modulator of filaggrin in these tissues.

1. #&

RTIFINTNE= VT4 I F—F [Ji%; Peptidylarginine
deiminase, EC 3.5.3.15] (LUF PAD & W&iE) (& &HEAE D
Arg BBIEZIA I 7 BB X Y Ci t BBIEICER T 21
TL=— 7 RE|HEABHIRER TH 205 TOEIREICD
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FER - BEEOEA~OMEH & 2o E L2 B U, R
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Molecular cloning of human hair follicle
specific peptidylarginine deiminase
c¢DNA and its function of hair regeneration
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TP, Bigge FREMIKEA S poly (A) +mRNA % FiHL,
FUYFANTITAI—FEIZL ) KB cDNA Z2EH,. Zhz
$M L LT PCR %47\, DNAWFH ZMIEL 720 W, 77
A~ — I N KM i oA 7 X 2 $iE%] (ILLVNCD)
& C R Fiikcs) (HCGTVRR) 25 7% A » L7284k
DNA # w27z, DWW, BilE DNA % T -plasmid 127 1 —
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5T, RPEO 51N 3 IO W TIE RACE &% H
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1To7z0 YLEOFEERICZ X Y [F PADcDNA D43 L5 2 g
E L7z
2) kb PAD type Il cDNA OXBE TOHRIENYT 2
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WL Bk oRZ7 & — 12 A L7z R REOFEIZ, K cDNA O&3GEIRH & HEE 7 3/ BERCHITH %o A cDNA
G VI il T 2 T A% L 30-50% S F A% %2 43 W), O\ C DEAE- F4E3,142bp 225D, 1,995bp DA —F ) —F 4
Sepharose Fast Flow # S A 7 a < k7 5 7 4 —, YT TVL—ABEING T I ERRFEEUT 664 FRIE,
Aminohexyl-Sepharose #5470 757 4 =2k STEIE 74,770 EETE E N, TTICHSL AL TS
175770 7 k. 7 ZAOPAD type III" 2 L i3Z N2 87.2%.
3 & = 87.3% OO TEVHIFAMEZ R L. AR PAD »Bffi 2 #
- AT SN TOIREETH D Z L0 - 72,
1) Bk PAD type Ill cDNA O&IEEES| &EHE T 2) XIGEHBEB®RZEE b PAD type lll DHE
3/ BRECE) L2 KRB Z e b PAD type III Z v, %
Figure 1I&AMFFEIZE Y g SNz b PAD type III OB FVEALA T 72 & OIS BERALSA MR 2 W] & 7S

GAGTGTNGG@TGGCGGC@@G@MGTC@A@C@G@WCAGA@AWC@WAGCAT&Q@GCG 90
S L QRIVRVYV SLEUHUZPTS A 17

TGTGTGTGGCTGGCGTGGAGACCCTCGTGGACATTTATGGGTCAGTGCCTGAGGGCACAGAAATGTTTGAGGTCTATGGGACGCCTG 180
vcVvVAGVETTLVDTIYGSV?PEGTEMMTFEVYGTUPG 47

GCGTGGACAT 'CTACATCTCTCCCAACATGGAGAGGGGCCGGGAGCGTGCAGACACCAGGCGGTGGCGCTTTGACGCGACTTTGGAGATCA 270
DI YISPDNMEUZ RGRERADT RIRWRT FIDATTULETITI 77

TCGTGGTCATGAACTCCCCCAGCAATGACCTCAACGACAGCCATGTTCAGATTTCCTACCACTCCAGCCATGAGCCTCTGCCCCTAGCCT 360
VVMNSZPSNUDTILNDSHVQISYHSSHEUZPTLUPTILATY 107

ANCGMWACMCWA@TCWAMMCNMWGWAWW 450
v DI SLDO CDILNTCGCETGRIGQDI RNTFVDIK R 137

GGCAGTGGGTCTGGGGGCCCAGTGGGTATGGCGGCATCTTGCTGGTGAACTGTGACCGTGATGATCCGAGCTGTGATGTCCAGGACAATT 540
Q WVWG?P S G Y G GILULVYVYNGCDU RUDUDU PSCDUVQDNC 167

GTGACCAGCACGTGCACTGCCTGCAAGACCTGGAAGACATGTCTGTCATGGTCCTGCGGACGCAGGGCCCTGCAGCCCTCTTTGATGACC 630
DQHVHCLQDILEUDMSVMVLRTOQGZPAATLTFUDTDH 197

ACAAACTTGTCCTCCATACCTCCAGCTATGATGCCAAACGGGCACAGGTCTTCCACATCTGCGGTCCTGAGGATGTGTGTGAGGCCTATA 720
K L VL HTS S YDA AIKU®RAQVF FHTIU CGT?PET DVCEAYR 227

GGCATGTG CTGGGCCAAGATAAGG'I'GNCTATGAGGTACCCCGCTTGCATG@GATGAGGAGCGCITCI’I‘CGTGGMMCCK;‘TCCTTCC 810
HV L GQDI KV S Y P RL HGDETETURTFFVEGTL S F P 257

CTGATGCCGGCTTCACAGGACTCATCTCCTTCCATGTCACTCTGCTGGACGACTCCAACGAGGATTTCTCGGCATCCCCTATCTTCACTG 900
DAG FTGILTIST FHVYVTLILUDUDSNETU DTFSASTZPTITFTTD 287

ACACTGTGGTGTTCCGAGTGGCACCCTGGATCATGACGCCCAGCACTCTGCCACCCCTAGAGGTGTATGTGTGCCGTGTGAGGAACAACA 990
T V V RVAPWIMTU®PSTTLUPZPLEVYVCRUVRNNT 317

CGTGTTTTGTGGATGCGGTGGCAGAGCTGGCCAGGAAGGCCGGCTGCAAGCTGACCATCTGCCCACAGGCCGAGAACCGCAACGACCGCT 1080
C F VvV DAUVAETILARIEKAGT CI KT LTTIUCGCZPAOQAENTR RNDTRW 347

GGATCCAGGATGAGATGGAGCTGGGCTACGTTCAGGCGCCGCACAAGACCCTCCCGGTGGTCTTTGACTCCCCAAGGAATGGGGAACTGC 1170
I Q DEMETULSGYVQAZPHI KTZLUZPVVYVFDSUZPRNGETLQ 377

AGGATTTCCCTTACAAAAGAATCCTGGGTCCAGATTTTGGTTACGTGACTCGGGAACCACGCGACAGGTCTGTGAGTGGCCTGGACTCCT 1260
b FPYKRTILGEPDTFGYVTH RETPRIDIR RSUYVSGULDS F 407

TTGGGAACCTGGAGGTCAGCCCTCCAGTGGTGGCCAATGGGAAAGAGTACCCCCTGGGGAGGATCCTCATTGGGGGCAACCTGCCTGGGT 1350
G N L EV S PPVVANGZ KEYZPILGRTIULTIS GG GNTULUPG S 437

CAAGTGGCCGCAGGGTCACCCAGGTGGTGCGGGACTTCCTCCATGCCCAGAAGGTGCAGCCCCCCGTGGAGCTCTTTGTGGACTGGTTGG 1440
S GRRVTQVVRDTFLUHAQI KYVYOQPZPVETLTFVDWIL A 467

CCGTGGGCGNTGGANAGMTCNAGCTWPCCMGT&C&AMMGGGCWCGGAWGGCCAGCWM 1530
V G H V D E F V PV P D G G F RMLULASUZPGA AT CTF 497

TCAAGCTCTTCCAGGAAAAGCAGAAGTGTGGCCACGGGA CCTCCTGTTCC TTGTTGATGATGAGCAGGTCAAGACCATCT 1620
K L F Q EKQKCGHGRALTLTFAQGVVDDETUGQVZE KTTIS 527

CCA’I‘CAACCAGGTGCTCTCCAATAAAGACCTCATCAACPACAATAAGITTGMCAGAGCTGCATCGACI‘GGAA 'CGTGAGGTGCTGAAGC 1710
I NQ VL SN DLINTYNZI KTFVQSCTIDWNRETVTLIKTR 55

GGGAGCTGGGCCTGGCAGAGTGTGACATCATTGACATCCCACAGCTCTTCAAGACCGAGAGGAAAAAAGCAACGGCCTTCTTCCCTGACT 1800
ELGLAETCDTITIDTIUZPAQLTFI KTERIKIEKATA ATFTFUPUDTIL 587

TGGTGAACATGCTGGTGCTGGGGAAGCACCTGGGCATCCCCAAGCCCTTTGGGCCCATCATCAATGGCTGCTGCTGCCTGGAGGAGAAGG 1890
vV NMILVL G KHLGTIUZPI KU PFSGZ?PTITINSGT CT CTCTLETETI KV 617

TGCGGTCCCTGCTGGAGCCTCTGGGCCTCCACTGCACCTTCATTGATGACTTCACTCCATACCACATGCTGCATGGGGAGGTGCACTGTG 1980
R S L LEZPILSGLHCTT FTIDT DT FTU?PYUHMULUHGETUVHTCG 647

GCACCAATGTGTGCAGAAAGCCCTTCTCTTTCAAGTGGTGGAACATGGTGCCCTGAGACAGCTCCCACCCACCATCCTGTCCCCCTGGGG 2070
T NV CRIKUPVFSF KWWNMMYV P end . 664

CGGGCATTGGCCAGGTGGTGGAGACAGAGACAGGCCCTGAACGATAAGCACCAAGAGACCCAAGGCTCCAGATGGAACACTGAGGGTGAC 2160
CGTCCCTCTCAGAAGCTTTTCCCTGGAGTGTCATGCCTCACCTGCAACCCATGTGGTTCTCAGACTTGAATCTTCTCGGCCCCCAAAAAT 2250
GAAGGACCTCATTTCTTATAGCCTCTCCTGTGATTCAACACAACCCATGGAGATGTCCCCTTCTCACTCTGAAATCATCCATTTGGGGAC 2340
AAATCCACATTGGGGTCTAGAAACATCCACGTATCTCATCAGCCATCTTGTCCTGTGCATCCTAACAGAGGAAGGATCCATGATTCTGCT 2430
TTGGTCCAATTGCTTCCTCTCTGCAGAGGAACAACCCCAAAACCAGACCACTCCACGCAGGACAGGCAGGAGAGATTCTTCCTAAAGCCT 2520
CCCCCATAAAAAGGGAGCTGTGGATCCACTTAGATCAGGGCGGAACCATCTTTCACCCGGCCAAGCTCCTGCCCAGATGTTGACCCTCAC 2610
CCAGCGTGAGCTTTCACATAGTAGGAGCTTCTAGATGCATGTGCAAGCAATGAGACGTTCTCCCTTAGCCTTATAAACTCCCCATGATCTG 2700
ACATGCAGAAATCCAGCCTTGTCCAGAATCCTCCTGGAAT TGCTTGGAGGACGAAAGTATGCTGGGGGATGGGTGGGTACTAGGGAGACT 2790
GGGTACAAGGGTGAAAAGTAGTTCCCATAATACACATGGTTGACTATGGTGATCCACCTTGTGATGGTTAATATTAGGTGTCTGGAGAAG 2880
GTTGCTTCATTGGCCCTGGGACTTCTCTCTGCAGGAGGAGAGAACGCTGCCTCTCCTCTGGATTGGTCTCAGGCTCTCTGTTGGCCTTTG 2970
GTCAGCGTTTCCACATCCTGCTCTGCTGCAGGAGAGGGGGCTAAGGGGCTGGATCCACCAAGGCAGCTCACAGCGGGAAAACTCTGGGAC 3060
TGAACCACTGAATTCAGGGGATGGGGGTGGGGGCCCGGTTCTCGAGGTGTGTGCCAGCTACACGTGTGTTCTGTATGGGTCCAGCTGCGT 3150
TTCCATCACTCGCTAATAAATCAACAGAAACAC 3183

Figure 1 Nucleotide sequence and deduced amino acid sequence of human PAD
type Ill. The DNA sequence is numbered from the first nucleotide of the cDNA. The
numbers are on the right of each line. The deduced amino acid sequence is displayed
below the nucleotide sequence in one letter code starting from the putative initiation
methionine. A putative polyadenylation signal is underlined. The amino acid sequence
indicated by wave line is that of a synthetic peptide for producing antiserum.
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Table 1

W TH %o Table 11d. KO 7 IV F = ¥ FFEARITH
SABMBEORISEZLE LD TH 5. KFEHIX
benzoyl-arginine-ethylester, benzoyl-arginine-amide (1%
FEWIEREEZR L, R RROEF VG THL TR Y I Y
WIAFICRWEE 2 R T 2 LV 5 720 2B ORI,
<~ AOWER PAD type [1I &3GBLMEY TH D,
AHLI 2 IR AN AR RIS & R & e 2L A T

Substrate specificities of the recombinant human PAD type Il to-
wards various arginine derivatives.

Substratea

Recombinant Type llI

Native Type lllb

mol/min/mg Relative activity (%)° Relative activity (%)°

Bz-L-Arg-O-Et 1.96 100.0
Bz-L-Arg-O-Me 1.13 57.6
Bz-L-Arg-O-NH2 1.43 73.1
Tos-L-Arg-O-Me 0.36 18.2
Ac-L-Arg-O-Me  0.52 26.5
Bz-L-Arg 0.39 19.7 11.6
Ac-L-Arg 0.14 7.2 11.6

L-Arg-O-Me 0.11 5.7
L-Arg 0.08 4.2 8.9
Protamine 4.28 218.6

100.0
26.8
88.4
27.4
32.1

15.3

141 .1

@ Concentration of each arginine derivatives were 10 mM and that of protamine

was 4mg/ml.
® Terakawa et al, ¥

° Relative activity was calculated on the basis of the activity towards Bz-L-Arg-

O-Et.

100 T T T

80 |

Conversion rate of Arg to Cit (%)

Time (hr)

Figure 2 Time course of deimination of filaggrin unit and trichohyalin
by human PAD type Ill. Each protein was deiminated by the enzyme
as described in Materials and Methods. At the indicated times, the
reaction was terminated by EDTA, and the citrulline residues in
each preparations were determined by amino acid analysis. Conver-
sion rate of arginine residues to citrulline residues of each protein (-
O -, filaggrin unit; - @ -, trichohyalin) was shown.
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AWFETIE. & M ORBERFEMIL S mRNA 23T,
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THESINTVE T4 7)Y RMY) a7 ) YIxs
5RO RRZZEER, 74 5270 VISR B ReEAT b
a7 YICHRBRBEIZHDSES L D Arg R B¢
LI ENHoTe TOL)BIHERIE, PUIe T VAR
BROBEWEAETH L WM L Z2RET 550
THb,

Wi, Vo~ TR g BEOMmFIZIX Citfk
ENT4T7) OIREBRRSTHHCHMAKIEENS Z
Lo E R BRI R OIIE L Citlb7 457 ) ~
DRIZIBNED L & D OB IR DS FE 7z TWvW b,
ARFZEIZ L Y PAD type I A37 4 5277 ¥ &S & ITE
ELTWBNEENEDREL ozl &b, AREBELT O
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a-Tocopheryl ferulate (a -TF) is a compound of a -tocopherol (a -T) and ferulic acid connected by an ester bond; ferulic acid
is also an antioxidant, and could scavenge free radicals induced by ultraviolet (UV) radiation, and thus maintain the long-lasting
antioxidative effect of a-T. a-TF inhibited melanogenesis in human melanoma cells by inhibiting tyrosinase activity. The
strong inhibitory effect of a-TF on UVB-induced melanogenesis and erythema formation was observed in guinea pigs. a -TF
inhibited the formation of not CPD or 64 photoproducts but SOHdG. Taken together, a-TF could be a good candidate for the
whitening agent which suppresses UV-induced melanogenesis with sparing DNA damages induced by oxidative stress.
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ANBEHEENT, AT = VAR BIT AR tyrosinase
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WS BR T 2 S OMET DS RENDOHP L EETH 5%,

BLHITHHES I VE (a- ba 7z —)) OF
A, BHMOMRKLEDHRICHENTHSL T L. FHi
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The inhibitory effect of a-tocopherylferulate
on UVB-induced melanogenesis
accompanied with protective effect of
DNA damages

Yoko Funasaka

Department of Dermatology Kobe
University School of Medicine
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-H,0
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~N (DQWO
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« -Tocopherylferulate(+ cis-isomer)
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TF . TR 7 VI8 (ferulic acid, F) & QD70
INBLRIY ) —IVIC ﬁ@bt%@:‘:@kkﬁ%%ﬁ%ﬁﬁﬁb
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o ,jﬂﬂﬂﬂmﬂﬁmm

BB IZDOWTBIZE L 72,

UVBIZ X % DNA $#1x. 4304, 1 WM. 30
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The purpose of this study is to investigate the effects of clothing on self-awareness of aged person. The subjects are
models and audiences of two fashion shows for aged. We investigated their attitudes to clothing for aged with observation,
questionnaire, interview, and "the Clothing Completion Test" that we have developed in this study. "The Clothing completion
Test" is a kind of drawing test and aimed for measuring interest in clothing numerically.

Some cases we met at the fashion shows imply that aged participants have changed their self-images by clothing. Thus,
we may suggest that the important factor for aged person's clothing is not only design such as colors or materials, but also
opportunities where aged people can experience change of their selfimages by changing clothing. In addition, it is very
important point that they can share the opportunities with others such as their families or their caretakers.

In conclusion, we would like to say that what is important for all of us is to produce wide choice of clothing for aged

people and assist them in creating new self-images with clothing.

The results of the questionnaires on self-awareness and the Clothing completion Test show correlation between public
self-awareness and the form quality of the Clothing Completion Test. This correlation may show the validity of the test.
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Participants' awareness about clothing in
a fashion show for aged
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KUBOTE WARAI-KOU(KUBOTE Laughers Club)is the friendly group whose members meet together in the foot of
Mountain Kubote once a month and laugh voluntarily to promote their health. This study aims at finding the way of
spontaneous laughing of the group members and the differences between voluntary laughs and happy-felt laughs.

As the first step of this investigation, two hundred and seventy-nine subjects watched the video-taped voluntary
laughter scene (about five minutes)of the members and appreciated the laughs in comparison with natural laughs. It is
suggested that voluntary laughs of the group members is regarded as exaggerated in both strength and length. And
so, observing repeated laughter didn't raise energetic arousal(or evoke positive mood) as the previous studies of humor
indicated the stress-moderating effects of humorous experiences and laughing.
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Two experiments to examine the environmental fragrances on the emotional states confirmed the following:

The effects continue in a constant time.
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A Study on Psychological Effects of
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Environmental fragrances have psychological effects.

Favorable impression vary in the strength of the fragrance.
Psychological effects vary in the favorable impression.
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