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Functional cosmetics make the best use of recent technical advancement in such field
as formulating technology, new materials and biotechnology.

We want establish routine analysis for quality and prossing control.

In this study, a method has been developed for the simple and rapid analysis of an—
ionic preservatives such as p—hydroxybenzoic acid esters, sodium dehydroacetic acid
and sodium sorbic acid in cosmetic products by high performance liquid chromatogra—
phy (HPLC) . These cosmetic products are foundation contain nylon fine powder, tita—
nium dioxide fine power as a new materials, rinse in shampoo by new formulating tech—

nology and eye liner.

The present method consists of two steps ; firstry extraction and cleaning up and

secondly, quantification by HPLC.
HPLC conditions

; Column, ODS silica gel column Mobile phase, @ 0.002 M

cetyltrimethylammonium chloride/0.05M NaH,PO, * MeOH « CHsCN (50 :35:15)
(pH 5.2 with H;PO,) @ MeOH * H,O (60:40)
The present method was applicable to the determination of anionic preservates in
commercial products without interference of other cosmetic ingredients.
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Studies on quality control of cosmetics using
new types of formulating tech—
nology and materials.

~ Akiharu Takeda

 National Institute of Hygienic
Sciences

7)00—=0T7 7405 IR M) —ICLBHEM
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2.1 #EE OHH
JIILEVEEA Y v L (SOA-K) I3THARAEK
—&. 7t FoE®8+ Y~ 24 (DHA-Na)
WFHRGEAE XL L, EBb2xFT VLMY A F
VT e LS THIEE] & v o mishhEk A
Fyoy o+ ) a3 THAE %848
Wize ¥ U #4013 Kieselgel-60 (A )L 7 4t
&) %105°. 2BFREEMIALL. v A LT Y
T~ EELILLDERAW, ZOMORAE
2. ITRTHBRRFRSEER S,
EEBICAVWREHD
(A) 77vF—vav

MEFFr1oOr 305 —-BE7 77—
varv (A-1) BLUOMK FBILF 7 L&
G Y -7 7o F—v 3y (A-2) TW
THhLAFARRIRUE03BEETHHD

(B YWoRA vy e v T —

YomREEEA F Ly o) o+ by L
BIRTTIVIL MY AFLT vEZILEE
EAE LcboTHRBERF MY 7 L05%
BRTHLOD

(C) 7454+ —

R A5 7)) VEERSFHALBREIRT 1
+— (C~-1) RURY VLBIEFT A 54
+— (C-2) THIHEAFNL/RFX20.05
%, BERSOEARTXE201%EET
B5HLDAR& L2 AW,

2.2 % @B

Bk s ow b7 73— michiRahTwn
LEBEAE, Kb, T /ABEELILAINT
WBbLDRFEMR LI, F/HPLCHAY S 4ldmH
RSy 7 KA S LERW, #7557 VL LTE
BRI TFES e m. AE40~46m, £I 125~
250mm®D b D& {FA L 72,
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3. RBRAERBIURR

3.1 270F =23 VRDAFIIISSAYD
T8

3.1.1 AFINSANEERRK
AFN85XU100.0ng%EFL. A7/ =)L
i2EML100.0mE Ly ThE LAY ) —ILTHR
L. 10. 20. 30, 40ppmDiFiK=FAR L 12,
B AEDOKRTZIZ50. 100, 200ppm DE
BERWT

3.1.2 A EORE

REA-1. A-2%28%05g %2R L. Zhic
TEb=by), 5 /—FEEFFFE NDO
75 %MAT10.0ml & LBERATS2ENE
L7zt @058t (3500rpm. 102D LEE
BAUTS5T7 45— (045 um) TiE@AL.
HPLCIZiEA Lo &SI L2 gfE%x 2[E#D
E L., EHICHPLCICEA L, MEEEREY
B0 VVICKBMEREEH L. Table 1.1
mL7, ;
Table 1 X » &EHIC X BMHERIIBRIFTIRIZE
BILEBTH 7o LOLTE = R UILITHAN
Tz 4%/ —). THF @EmELOBETCENWE L&
BN ONTRENES . T = b LDEFE
BIEEASRBETEN TV, - Tzt
Tt b= b ILERAW, BICBERLEORE.
AR OB I REE % R L 7o LRI R A 5 9531
THEMBDOMLENTT W EDbh -7,

Table 1. HMBBFROENIC L DHHEF

e (%6)
LSS I A 4 [ie2Y.. (€3] 1 2 3 i
AL TLRIHIB 0.501 92.4 6.1 1.2 99.7
19-4 0.506 96.7 5.7 0.7 108.1
TIF 0.503 101.0 5.3 0.4 106.7
A-2 TERZMI 0.501 100.0 1.2 0.8 105.0
1974 0:504 98.2 6.1 0.9 105.5
THF 0.502 101.7 5.3 0.7 107.7

1) AFLRSXUREER (03%) KHT28E8L0E
feEBEDEE



3.1.3 HR#A#®RORAR

HEA-1. A-28& % 0.5g 250l DiELE IS
D, TN MYNLIOREMRZ, BFHBTD
Ts5afEnEIE s, xR O2EE (3000rpm.
1093f) % EBRESOMD A ZT7ZRAAITED
IS D®FEE2EKBORLTCTE M= MY IL
A AZ75 2323, 7 = byiLzEm
ATEEB%R500mE LIcA VTSI T 405 —
(0.45 £t m) TiEBL. HPLCIZIFA L7,
3.1.4 270F=23vdDAFIIINSAX

VDHPLCYZOZ RIS A

Fig. 113" HPLCOEMETHI A-1. A2
DA FIRSRDOREET-120 4D O
2 NS LER LIS

o~
o~ @

s 5 =

-3 St 2 ‘

[ 30ppm A-1 ( A-2
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Fig.! RBA-1, A-2BLKUBEBRRFOD X F IS
SXUVDHPLCZOT bIS A
HPLC Dl &%
7134 ; TSK gel ODS 80Ty (4.6mm i.d.
X 150 mm)
BENAE ; 0.002M b FIL b Y A FILT
£ = 7 L /0.06M NaH:PO: -
MeOH - CH,CN ( 50:35:15 )
(PH5.2 J &)
h T LIRE ; 40°
i & 1.0md/min
UV HHEE; 254nm
EAE ; 10 1L

3.1.5 HBEROIEN

3.1.1THB SN A F SN UEEEIKR (10,
20, 30. 40 ppm) % Fig.1 DKHETHRIEL. 1§
SNIE—V7EEE A F RS XUDIEARN S
REBBREER L. ZOBREA Fig 21TR L1,

E— 7 miE (X 1000)
y = 1000 (47.853x + 2.3079) R"2 = 1.000
2000

1000

50
®EE (ppm)
Fig.2 XFNNRSXUOEERRE

3.1.6 EURFEDOR:T

2.1A-1. A-20FEHT DOV T3.1.3ITHEWVER
Bkt FAS L, HPLCICL W EE L ER%E
Table 2127k Lo n=5 DEHEYLENSC - V
BH/NS K BIFEERNE SN,

Table2 ¥ A-1. A-20ERZE (n=5)

2823 Seid (z)  ERM (%) THEIRS (%) CV (%)

A-t 0.500~0.509 95.3~96.3 95.5 0.5

A-2 0.503~0.501 95.7~96.7 96.1 0.4

3.2 UVRAV Y T —thD7 =F U HHE
FoEs

3.2.1 7=FAUHHEBHEEETE
LZREHS b)) 7L (BA-Na). SOA-K.
DHA-Na. /33X U (PHBAE) (X FIL,
IF)N, Fabl, T7FILTZRTIL) £100.0mg
THERAZ ) —IVCERL, TNEERIGERA 5
) —IVTHRUIBERIKRE T 5,

3.2.2 UVRAV D VT —RAANDT7=F

> BRI D A0

BA-Na. SOA-K # & ' DHA—Na d50.0
ng/mbDKEREZFHH L, F420mAx L0,
NS VRA Vv v F—RMAT, AitER%:
20.0g & L. £ &ERBE-bDERE BA-Na,



AK SOA-K. BLUHAE DHA-Nat T 5,
¥ 7:PHBAE 3BT X7 )L ZNZE150.0ng/mbD
Ay )= VERAAS L, 0.1mF dE—5& a5
ED. A ) —INEBHIERER) VMUY
vI—EMA. AitEE10.0g& L. KR
¥ b0 (PHBAE-1). TR 7 IVIEIK
0.2mfF DHD EHFICHAR L 7K (PHBAE-
2) BRUBIZTIVEKO.5mT DED EIHIC
AR LK (PHBAE-3) =#&IL 72,

3.2.3 HBRABROBH
3.2.3.1 X%/ —tiE

BREN0.5g ZHEFITIAND . 5mbDA Y ) —
WROEKGEEEF MY 7 Lsgahdxgd, &5
WA % ) —20mbEMA, 40°CT205 BB
b, TNEIKE LIk, EL4EE (3000rpm
1043f) L. L&AHik%EE B, BREMICA S
J = 20mEMAEEOHEBEET ). LBEAIR
FEbEI/NRL—7— (40°CLT) TRBL.
A% ) —IVTEHIZ20mE URBRIFIKRE T 5,

3.2.3.2 YUALINASLED

3.23.1 LEKRICERIEL LBARESOELT
DEDLDICRET B, TR L= — (40C
DT TRHBLEICAY /- LEeTLICEET 5,
CNEHIgD Y AFMICE R L TE L BEX
H5, BNSFH Y AFINIgENFY L - BERE
IFI) (97:3) ZAWTHEE LIcH T LIS, &
FELENSHEBEI R, I HICIDRKRZERWT
TISROPUIERE LIV ) A VEN S LRICk
VAL DWTH T LIIANFH - BFEE T F )L
(97:3) @ L. FLHDEHIK0m %L |
SEIIAFH L - BrEETF L (80:20) TiEH L.
BHikeomESRL. ChEBEHIEAE L,
IO, ASLITAY ) —VEFEL, LK 60
mAEDRML., ChA2BEHKEBET 5, ARUB
DEHIEE&E L2 TEL—%— (L0°CUTF) T
BWimETEBBL. A5/ — L TEMEIZ20m &L
REBRBEBRA. BEL, BEHFRLTZD2
% HPLCIZIEA LT,

HERERUHEAMEZBOIRROREEFRICET 2HE

3.2.4 RBREKOMER

3.2.1 TR ONIET =4 L WBREIEEEFIE
13SOA-K. DHA-Na D20, 50, 100 g
/mb~ BA-Na. PHBAE. 10. 20. 40 ug/mf
TBonkcE—sEEE 7 =4 o HREEEAD
FEAED SREFRE(ER Lo RS %85 EiRE
RN L7co HPLC O RIE %4413 Fig.1 &[G
CLT&® 3M 74 F L2l Superspher 100 (RP-
18 (e)) (4mmi.d.*x 125mm) 2 MW7,

3.2.5 ERFEDAE

) URAL VY e T =IT A U EBREIE R
fnl 72 % BA-Na., SOA-K RU'DHA-Na
%3.2.3.2 UNTINAT LETRE LTz, HEE
& AHiciZBA-Na. SOA-K. DHA-Nal3
R and, EBEEB XD &% BA-Na. SOA
-K. DHA-Na%*#&it L7c. ZDEDEINE%:
Table 31Z/8 L7co & PHBAEL~3MD 51375
Btk A FIC IS PHBAE 24 H Loy, 5Bk B
F” 51 PHBAE BRI i -7 205
DEINE% Table 4128 L7co PHBAE-313%5

Table3d HIEV R4 Yy v T—~ADBA-Na,
SOA-K, DHA—Na®FhER#ER

X (%) R (@WB (%)) ZHEY

BA-Na 0.51 1.05 103.9 0.2
SOA-K 0.50 0.50 94.2 3.5
DHA-Na 0.52 0.52 91.4 4.0

Tabled4 KEY v RA P+ 2T —~~DPHBAE
(AFW, TF N, TOENVNRUTF
WIRFIV) DOFIMNEIRER

AR (%) | B (%) peLUIER 4

PIBAE-3 A F LI RFNL n. 25 85.8 1.5
IFNLTRTN 0.25 B5.9 1.8
FoELIZF L 0.25 B4 6 0.6
TFLTRFN .24 f6. | 2.5

& 3 0.99
PHRAE 2 A F LT 27 010 R 1.9
IFNINLRFN 0.10 101, 3 0.6
TOELLZRF L .10 02.6 2.1
TFLITRFN 0. 08 aLn 0.4

& H 0.3
PIBAE | A Flx 2T 0. 05 4.6 1B
IFNLIRFI 0. 05 108, 6 1.4
FOELIRF N .05 9.6 1.3
TFNIRFIL 0. 05 1.9 1.1

& Hi 0.20




FEWMEZR L BB LERNE SN,
7Btk B BA-Na, SOA-K. DHA-Na
Dyow I L%EFig 3R Ll

F72. 2.1 (B) POBA-NaDEBET- 12
250548 THD, ZOMOT =4 L HHE
Bl Eniih -1,

— oJ
—
~ @
b
sl ——
3£}
T
1ZNA
1“—
F
<0
u
o
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L \J L

Fig.3 #&fFU Y24V v+ v T—HDBA-Na, SOA
—-K,DHA-Na@ HPLCZO<2 tIS A
(1) DHA—Na (2) SOA-K (3) BA-Na
HPLC ol &t
717 L . Superspher 100 (RP-18 (e))
(4mni.d. X 125m)
AR 0wl
Z O Fig 1 LA L

3.2.6 THRYVRAVD T —DIMF
TR VR Ve v =D BLRBEHHEIEE
BOERFRDH S 2mHE (HBA. B) 250 T
3.2.3.1 A%/ — )Lk THOE L HPLCICL D
DEEL. 235nm THREZTV. BA-Na%xbE—
7 EREIC & IEIRBARERICK > TER%ET-
72 T ABA-Na & LT0.48%%1f0.53%D%E
BEBENMRE I, J0BE. BBAIKIZ
SR DEEBLS S VR LIEZ A, AV TF
WIRSRUTH 10 3.2.3.1DA % /7 —)Lilih
EIBETHRUEDHS 2HETH BHVS XA

LA B A N3O TU T ORI 2T -
2o

3.2.7T REFBF MUILENSNVHEE
BRICHITBHPLCIC K 308
i 254nm Tl BA-Na & 7o B/ 5
R U1 SR W ERIEE AR 903 2350m DR H
TIEBA-Na®DEE 40 ng/mlDIFIZE/RT X 4
veg/mRU8 1 g/mDBEBETHEELTHLTHI
EAERHEINTEh-720 BA-Na &35 XY
I HPLC TRB#HHEDFKHICE D BN AIRET
HH. AREERDPOEESENOEII&ICLD,
YUATNH S LERVEREEETHSERNT
BETH 70

3.3 PAS5A4F—hDAFINSKRURTTO
EILNRSAUDEER

3.3.1 FERBOTAH

3.2.1 7 =#4 oW EANEEFERICE L TR S
NUHOZERRZFHE L 72,

3.3.2 HRBFBROME

BT A 74 F—DB&REEN0.1g 2HFEF
L. TE M 2MAT, 202REBEKLEST
5, BT MU Z2MATIOME Lickk, L&
HRE0S5 umDT 4 L7 —2HVWTEBL., &
S&iEi & L7

BIRT 1 514 F—DIBAFEE 0.2 27
Ls A%/ —ILEMAT, 40° /KPP T1053MH
& L7k, 200 RBERLESZ L, BEITA
5/ —=IEMAT, 10mE Lictk. LEBEAE%E
0.5um®dD7 4 Ly —%2RVTEARL, AREIR
& L7

3.3.3 RBREROMEM

3.2.1 THH L7 PHBAE fZ#75ik (0~ 40
ppm) ZFHVWTREREER LI, 6EHAD
PHBAE 3B 4 E2ICHDEELI. ZDFAEN T
LT Wakosil ODS 5C18 (4.6mmid X 250 mm) «
BE#RIIA Y /=L -k (60:40). RBiERIZ
254nm Z W, TORFICED B2 DRERR
ROWINbREAZEZEENE SN,



3.3.4 WA EORS

3.3.4.1 BEETA54F—

BT A 4+ —hD/ 85X DHFIcH>WT
BERENAONIEL, £ TET. A1 OBE
BEAWTAKMEEEEICED, XU ER
bR L ST 3EIC>WTHRET L1,

AEC-20.1g %8R L. k. 50% L5/ —IL,
A5 )=, TEb, BEBELF IV, ZOOkiL
LR n—NF4+ U DOEERKI8nEMA T, 20
SAEBERNEBEST B LIk, shEnimt L.,
Z DRITEMEZ LEL L 7ok R % Table 51278 L7,

Table b ZERERMBBRICLIERET7M154F—FDn—
ARSIy

oA

DA (%, u/4)  HidF
7K 0.053 53
0r= % /- 0.092 92
X&) =) 0.095 95
&)=\ 0.093 93
TEbr 0.100 100
M F)u (0.075 75
soak)lbi 0 0
n~AF4H 0 0
a) ﬁﬁﬂj'—”&_ii, BHFLILT7E o 2HNWEED
D% 100& 5L B8 0

BL2OMERIZ, T U EAVWVCEBOSRESE
100 - BELBEOKIETER LI, BiEomun
KBRUS0% LY /) —LTlk, TSN

IR ENZENS3 B RV 2% TH - 120
Ay )=, L7 )= LVRUOKBLFILTE, &
Boagizs i, iERIIZNZEN95%.
VBRRVTBRTH-Tco FIFEBIF LI, 7
o= b7 5L ETn-FoE 85Xy EEIER
— RSB E — 7 2B 20D, BYTE
Moto BIHHEDBEWEETH S 7 ook ILA
RUn-~NFH k35X v izt ans
Mot Ll 7T b oTRERHT L RS
. DFEIRbEVMER R L1,

3.3.4.2 #RTA54F—

BIRT A 54 F =D/ 35 XU DH/FIZONT
BREES P OREEXSEICLTUT-1. 4D
5, AEC-1%20 2L, BFTA 514+ —
LREBEIC, BEHENBICL B/35 X U OHHER

HURERUFRMEBAOIAARRORSERRICHET 2HE

WICOWTHRET L, ZDRIEEE L LR %
Table 6 IC/R L1, ZNEFNDOMERIZ. A ¥
J = IVERWIBOSIREE 100 LRE LIRS

Table 6 HRBMEFRICLBRETASM4F—FhDA

FILRS KU DI
w OB DA (%, u/w)  fH RS
7 0.051 88
0F=2% /- 0.058 100
X2/ = ) 0.058 100
z&/)-) 0.057 98
7L 0.058 100
M FIL 0.056 96
VA =R IVFN 0.056 96
n-NFH 0

a) LR, B
SHffEE 100&
OHIETE L1z, REIRE LS., BE~D
BREBSRICTEIcH, £F40°DKBPTI0
SRR 5 & & Lic, MbEIckERWL
BEITIE, 8% ETABHBEENB SN, -
T2o 120 n-ANFH TR UGB EN
Win-tco BIZS0ON T Y J —Ibs A5 ) —Ibs
Ty /)=, TV, BB F LRV 7 0Ok
WALTI, FEAERIETHRIT/ITXN UM
ANt FITIXRVEANDOESDERRLIZL
(L, LBHEEERTEIBEREA Y ) — L EH
HiEE & LTHW S,
3.3.5 MORFEORE
REC-1. C20714 54 +—DXFER%E
Table 7IZ/R L7, BT A1 54+ =370
L5 X U080.100 % BIRT A 5 A4 +—I1243
0.058 % EHIN T,

Table7 ¥ C—1,C-2/S~V 58

RSN ER(%) EUE(R)

c-2 3 0.100 0.44
c-1 J 0.058 1.84

3.3.6 WHIR7TASAF—DIF

HRT 451 +— (Ef) %3.3.2 RREKED
FABICECTREL, 9 L7 R % Table 81
Rl7e B2 n—7OEL/SF5X U0 064 %%
0075 %EFINTED, D XFX VIS



FhTWidhat, MRT A 714 +— (@) A.
BHD /o< 75 L% Fig4il/RL7

Table8 HROBEET7A4S4 F—FhDn—7F 0NN
SKUEE

noRINVER(%) ETE(%)

A%t 3 0.064 0.91
B 3 0.075 0.78
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Supramolecular structures, such as lipoproteins and viruses, occur tn vivo as natu—
ral carrier systems. In mimicking such vehicles, we have been studying micelle—form-—
ing polymeric drugs as a novel type of drug carrier. Polymeric micelles based on AB
block copolymers of polyethylene oxide ( PEO ) and poly—b—benzyl-L—aspartate

(PBLA) were prepared. Such polymeric micelles are expected to physically incorpo—
rate drugs. AB block copolymers were synthesized using amino—terminated PEO to ini—
tiate the polymerization of B—benzyl-L—aspartate—N—carboxyanhydride ( BLA—
NCA ) . The composition and molecular weights of the block copolymers were estab—
lished by 't H-NMR. Micellar solutions of PEO—PBLA block copolymer were character—
ized by dynamic light scattering. Fluorescence probe techniques were used to study the
polymeric micelles. From changes in the fluorescent intensity and shifts in the excita—
tion spectrum of pyrene upon micellization, critical micelle concentrations ( CMC) of
PEO-PBLA block copolymers were obtained. The vibrational structure of monomer
pyrene fluorescence was altered in PEO-PBLA micellar solutions consistent with low
polarity within the PBLA core. In PEO-PBLA micellar solutions, 1,3— ( 1,1'—
dipyrenyl)—propane intramolecular eximer emission, relative to monomer emission
was very small ; this indicated very low mobility of PBL A segments within the micellar
core. Further evidence for the limited motion of PBLA segments in the micellar core was
obtained by ' H NMR. This limited motion of the PBLA segments in the micellar core is
in contrast to low molecular weight surfactants which commonly show a higher degree
of motion within their cores. The ability of PEO—PBLA micelles to solubilize hydropho—
bic molecules was studies by UV and fluorescence spectroscopy using pyrene. Enhanced
solubility of pyrene was determined with increasing concentrations of PEO-PBLA.
Then, potential of entrapping Adriamycin ( ADR ) within micelles based on PEO—
PBLA block copolymers was investigated. The loading process involved bringing ADR
and PEO-PBLA into an aqueous milieu from N,N-—dimethylformamide (D DMF )
through a simple dialysis procedure. Evidence for the physical entrapment of ADR with—
in the micelles was derived from fluorescence spectroscopy, where considerable quench—
ing of fluorescence was observed for ADR associated with the micelles. In addition,
quenching experiments, using a water—soluble quencher (iodide (17)), showed that
the fluorescence of ADR, present in micellar solutions, was largely uneffected by I,
whereas the fluorescence of free ADR was readily quenched. As a result of the entrap—
ment of ADR within the polymeric micelles, the drug slightly binds serum albumin as
evidenced by gel permeation chromatography (GPC). In contrast, free ADR readily
binds serum albumin in aqueous solutions. The finding suggests that ADR is stably en—
trapped within PEO—PBLA micelles. The ADR imbued within the micelles is expected
to display markedly dissimilar pharmacokinetics relative to free ADR.
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Fig.4 Fluorescence spectra of pyrene in PEO—

PBLA aqueous solutions.
Sample is 5—10. The concentration of
pyreneis 6.0xe™"M.
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Fig.11 Fluorescence emission spectra of ADR
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A gene relating to 8 —glucoside utilization of Enterococcus faecalis subsp. liqguefa—
ctens IFO 12968 was cloned and expressed in Escherichia coli JM 109. In a 3.4 kb—gene
fragment, two open reading frames ( ORF1, 1.47 kb ; ORF2, 0.98 kb) were sequenced.
Although functions of these genes were not correctly determined through the homology
research on the genes and proteins. However, since the ORF2 protein showed homologies
to the lac repressor, it seems likely that these genes code proteins relating to 8 —gluco—

side transport.

1. &

i

FBEE & IEEE A LF —RE LT EE
SIHRBEN & T 2 RBEATOHEDORIRTSH 5,
ABEEARLEOBEDLORELASHD, AED
BEDlHEE IS, L2 DERISIBEIER.
BN, SHLSRBRGNHERINI, N7 —,
F—Z, BRI, T4 . BYENINSDORE
flchsd, 29 LIcRKBEARZIMFELEKICILS
BL L, ABBEOERIC K BREM & HLED
B LA TH 2, X510, RRELEREED A
59, RIETRABEOF T 2thoFAKHE LA
SIMIINEED T, ZDOEAESHIE L TR
BEEDOMHEL BT SN, AR/ TERICEICHR
HENBBNIABEIABELERT Z L TEHE
DOHEEFDOEREMAEZ EHHALTWS, £,
FUES B (ISR AKTE (R R 15 & B 3215 A (A SRS
MREWEZINTED . AHORFEHS - BEIcFH
54 2H5HEMENE L TORHIEE > T3,

—h. LEEOEBIE, T EOEEERHL

Development of New Breeding Systems for Lac—
. tic Acid Bacteria Available as
Cosmetic Materials

¥  Kohtaro Kirimura

~ School of Science and

. Engineering
Waseda University

DEBORBREEEAHC I ENRRINALIEE
E-oMFELT, FM0FEAM&LD I z{titmFE
MELTHRET S ENhDontc, ERICHLEE
B A (LERICAMT 3 & EEORIEER©
MEELIER A LT B 700, ARAB(LHERFETE
EioNhb, SHIABRBORBMEYOLERTE
ME L TOFBEEEDAE L . ALBEE B &L

L7 tiE@OBERENFEIN S, LM L. EAK
FEZIGEICE. BRLSTELE SO
%<, JDRDICIIBEREZEENICHRT 3
teHOBETEL M AT L. FLEEEOF RIS EEEE
MRT 2HEND B,

AR, (LHERFEME L TR BB LT
BEEICEd 5. BizFIEEHAL/CBERM%E
FRITBILEEZENELTWS, AAFRICL DL
HREME L TORAICE LB EEEMILEEED
BENAEETHDEEL TV S,

2. REHE

2.1 {ERE®

HHEBE LT, PO -2 REBMHEFT 2
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[P Fragment B-Gjycosidase

size(kb) activity
peFG3 B A MM AR KA ¥ § 5.4 +
PEFGIAT E 3.4 +
PEFGIA2 25 i
pEFGANI g 2.1 +
peFGam ' 1.7 _

’_lkbi

F1G.1. Deletion analysis of the insert of pEF G3.
Restriction endonucleases : A, Accl ; B,
BamHI ; E,EcoRIl; H,Hind Il ; K, Kpnl ;
X, Xbal.

FIG.1 £V Y4:Z:&E(n T4 2. 1kb DFEUCIRE L
2o TODNAWH OERETIORE %175 128
2. pBluescript IA2~N7 72—, L TCH 77 0—
Z VT EITWFIG.2IC/R T & 9 14 sequencing
strategy TIEEEIEZRE L 7o ZDHE 951
bp £ 978bp D2 20DF —F ) =F 4 VT 7T
VL—24 (BI'FORF1. ORF2&H8) MEELT
WBZENHERL 72 LB I DORFL & ORF

§0RFI * ORF 2 )
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X-glu positive reglion

F1G.2. Sequencing strategy for the X—glu positive
region of pEFG3
The arrows denote the direction and extent
of sequence determination. The open read—
ing frames are shown as ORF1 and ORF2.
Restriction endonucleases : A, Accl ; B,
BamHlI ; EcoRI ; H,Hind Il ; K, Kpni; X,
Xbal.
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3.2 pEFGIDLEFEENIO—=vY
E.faecalis D2 DNA =t L7c% Kpn [ T
ELIHILE, 2RI NIy —D—FTH 3
Charomid 9-36 2\ 7 ¥ —, X3 E.coli IM
109 %2 FH\\T E.faecalis D’ ) 1~ DNA 2-16Kb
WA % & UM A8 X %4 5000 B BUE L 7o
pEFG3 @D EcoR I —Kpn I BT #2.4Kb % 7
O—7¢LlTag=—nNATN)F4E—-Va %k
ToteIANATYSARXF B 70— % 3@
WME L7 ZOMAMBMA v+ 01 NEHE L.
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F1G.3. Southern hybridization analysis.

(A) Lane1,6, A DNA digested with Hind
. Lane 2, recombinant charomid (1) di—
gested with Kpn | . Lane 3, recombinant
charomid (2) digested with Kpnl. Lane 4,
recombinant charomid (3) digested with
Kpnt. Lane b, £. faecalis chromosomal
DNA digested withKpnl.

(B) Hybridization analysis of the South—
ern transfer of the DNAs from gel (A) .
using labelled 2.4kb EcoRI-Kpnl frag—
ment of pEFG3 as a probe.
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HoTWVWBIEMNHALI, ISICHIGTRIAE
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REEFHXIAER, FIG6ISTRT LI ICH 36
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B0 A &l E O IEIIZ & > T E.coli®
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lac P — Fragment
size (kb)
K EA S K
PEFG3U/Rev L R 1 6.7
PEFG3U/Aev-KA E_____if 2.7
EA
PEFGIU/ReV-EA U 0.35
K E
PEFGIV/Rav-KS L V) £
PEFGAU/Rav-ES ] 0.7
PEFGIU E 348 K e7
PEFGIU-KS | — | 38

4.0

¥

PEFGIU-KA

FI1G.4. Deletion plasmids of pEFG3U and pEFG3
U/Rev. The arrow indicates the direction
of /ac promoter in pBluescript Il . Restric—
tion endonuclease used are as follows : A,
Apal ; E,EcoRl; K,Kpnl;S, Spel.

3.3 BA -T2 U—F 40T ITUL—-LDBEEIC
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& bt EMEIED B —glucosidase & DHEEIME
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SWEEMEEZRL. ORF2idlac) 7Ly ¥ —%
B ESOHEEMEER LTS
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HEEGUEEEZPCRICKDEEBBL, X745 —
pUC18. pBluescript . pKK223-3iZ7 O—
= 7 L%, ORF20A A2 ST RME. ORF1
L ORF2MAREUCHEEE I o—=v 7 Lch
D3, IPTGOFE FX—glu xS L CHHE
E9570-UhBont. IN&DHEICORF2

4.

&

i)
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DIERRFNERE LIcE T A, #3.4Kb DRI

1

2 3 4 5 6

97.4(kDa)
66.2

45.0
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SDS—-PAGE of the crude extract from £.
coli transformants harboring ORF2 gene.
Lanes 1,6, molecular weight markers
Lanes 2,5, transformants with IPTG (in—
ducer ) Lane 3, transformants without
IPTG Lane4, £. coli JM109 harboring pUC
18

FIG.6.




1 60
ARACGGTTATCATARATARATGTAARTTATAATATTATTTTGATTTARATAGATTTATAT

ATGTTATACOTTIGACTTTTT TCTOGATTTGTTTATACTATTAGACTAARCTACTATTTTCT
-35 -1

130 140 156 160 170 180

RRIRRRGBHGRCR"RC'TRTBTCRRBCR’CR‘BRHCCRRTBGRCTERIBRRTVRCGTYR

50 I " H O WTOELAY

190 200 10 220 230 40
TGCGCCYTATTCTTCTTGOGACATCTGC TCACCTCGARRATCTARCTTCTATTATCGCGCA
AP Y S S U T S A HLEKWLTS I I A0

250 260 270 260 290 300
I"CTHGTYEGCGTTTTGRGYRTCW'RTICﬂRCCﬁCRERCﬁGEﬁCYHCYHRRTGNTCCCR“
I 6P 0 TOLULHDPMH

310 320 330 340 350 360
CGOTTTTTCOTATTTCAATAACCAGTGGCATTTATTTTATCARGCGTTTCCTTTTGGGRO
6 F S Y F H H QO WHLF Y QAFPFG S

3 420
TGT TCNCGERCTRRﬂRRBTTGEECCCRCTTHﬁC TTCCTCCGﬂC T"\R‘TCRCYEEGRY YH
(1] ] (]

130 440 450 4160 470 480
TGARGGAAT TGCCCTTTCTCCCGACTCTGARTATGATTCTCATBGCGICTATTCAGGCTC
E kL Sy P G G S HOoUVUVY S G0 S

490 500 S 10 520 530 540
AGCTTTACCAATAGATAACCAACTATGTTTATTTTATACAGGAARTGTTCGTGATCAAAC
AL P I 8B H OQOLCLTFVY T OHN VA 0 O T

560 590 600
TTGGCRRCGRYIIGCI“RTCRﬁRﬁTHTTOCHTGGCTGRH'!CTVIRGGTECORTCRCHRR
4 0BRF A Y 0OMN I AUNLMHSLGAITK

610 620 63 0 640 650 660
GORARTCAACACCATTCCTACCART TGACCCCAARTTATTCTTCCCATTTTICGTOGATCCOAT
E S TP F LP I B P HVY S S HTFAGTPIN

690 710 720
GG1ﬂTTTCCTTﬁTCRRGRﬂEERCTTB?IT‘IRTTRRTIEGIGCTRGIGﬂTT‘mﬁRTGGm
0 E Lo L Q

730 740 750 760 770 760
AGGARAARTTGTBOBTCTATTTTTCTRAAGATCGARACG TRACACARTTTTCATCAACTTGG
G X I vuUuyY F S K GRAMHUZKUHTFHIOLOEG

790 6800 e10 6820 6830 84 0
CGAATTGACGT TCACCGACCAAORATTAGGCTACATGGTTGAATGCCCCARTTTGBTATT
E LT nVUueETCPHLUF

6850 860 870 eeo 890 900
TATTGATGGCCAGCCTGYCTTATTATTTTGCCCACARGGTCTATCTCCATCTGTARARAG
1 86 0 P VvV L L c PO LS P S UVUKS

910 920 93 4 950 60
TTATCAGARTATCTATCCGARTATGTACACATTGGCTBARACGTTTGATT TGBAGARTCT
Y Q H ) vV P HH Y T LAETTFUGLEMNL

980 990 1 1010 20
TTICTTTAGT TCAGBCTGGACCT TTTGAARATTTAGATGAAGGB TTTGATGTCTACGCCAC
S LVQAOGPFEHTLGETGTFTU OGUVY AT

163 0 1040 1050 1060 1070 1080
TCARGCCTTTAATBCGCCAGATGBTCBTBCACTTGCOBTCAGTTGGATTGGBTTIGCCAGR
Q AF HAP G GAALAUV S U I 0L P E

1090 1100 1no 1120 1130 1140
AATCACTT! TGATO LA TGGCTTAAGTCTGGTTARAGAACT
I T ¥ P S 06 VU EOGMHAHTG GLSLUVUZEKEL

i 150 1160 1170 1180 1190 1200
CACARTTCACARCBOGARACTATTTCARTATCCAG TTTCTGARACAGARATGCTTCGTCA
T I H H G K F 0.y PRUMS £ TEIR L A O

210 1220 123 0 12 10 125 6 1260
RI'CCGCCRCTRCTlUITCHRRTGGC'ECCRTYT"THTCI‘ﬂCIGCI‘TCTTTTBRRTIROR
S AT T LS HOGCHTFLSTASTFE./NL

1260 1290 1300 1310 1320
RGTBENYRIIECCRRRRRTERERYTGCTT’TRTTCGGCTTTYRECGRRCGRRF!EBGOTTC
Uue 1@ PKMNEIAF I ALLAHETTE GS

1330 J10 1350 1360 1370 1360
AARAGOACTTTTAATTACAATTBATACGAT TCATGG TRARATARCCCT TGATCGAACATT
oty QL L 6 A F

430 1440
IGE TBGCCRRCC' 1 Y“JC TORRRRU YRYEGCRCRRT H‘.‘ET GRRRE‘I ﬁﬁﬁﬂ" MGNRRNR
0 E E X

1450 1460 1470 1460 1490 1500
TARGTCAGTTCRGTTAACTATTTTTGTIGAT TGCICTGTTGCAGRAATCTAIO TARTAA
K S UQLT I FUGCSUAREIVYUHK

510 1520 1530 550 1560
RGOIDRRRQRRCGR YUﬂCTDDTCOCYYCYTYCCHGRI‘RRRECGCRGCNEH“CI ICRTCI
E K 00

1570 1580 1590 1600 1610 1620
RATCCARGACGGCARARGCTTGTTTT TRTGAGCTGGARRATACGAATART TAGGARTGATG
S K T A KACF VY ELEWHTHH.-

1630 640 1650 1660 1670 16680
GTGARTTYTGATGGTGBTTARAT GT TTGCTGGGGT
U U KLTOGUYUARAEKLARAGUSUZPT

1690 1700 171 1720 1730 1740
AACGBTARGCCGCGTOATTARTAATTATGGT TATCTTAGTCARARARCART TGATARRGT
T US AU I HHYOYLSOQEKTI GKWV

175 1760 1770 1760 1790 1600
TCATCARGCOATGGARGAA TTARATTATCARCCTARTGGA TTAGCCAGARGCC TCCAARGT
H QAN EELHY QPN OLAARSTLTEOGG G

1810 1820 18 1840 1850 60
AARRAGT ACGCAGCTOAT TGBTTTAGTICTTCCCTTCTGTTAGTCATCCATTTTTTIGGTOA
XK' S T QL I 6L UYVF P S USHPTFTFOE

1870 1860 1890 1900 1910 1920
ATTAATTGARACAC TOORRRGARAGCTCTTTGT TCARGGATATARRGTGATTTTATGTOR
L 1 ET L EAKLFUDQDGOGUY KU Il LTCOGO

1930 194 1960
IRGI'GHRRRRBNYCCRGRHRRRBRGBBCGCC"" T TREBRR TGCICGCI GCRRﬂTRRHGT
S E XK 6 P E K ERAAY LANMLAAHELKUY

1990 2000 2010 2020 2030 2040
GGACGGTGTARTCACTBOGTAGCCATAACTTAGC TRTTARCGAATATGARARTGTTTCACT
6 6 VU i T B8 S HHLAI HEVYEHUS.L

2050 2060 2070 2080 2090 2100
ACCTATTGTTTCCTTTBACCOTTTCTTGOBCACCTGOCATTCCART TGTCTCTTCGCARAA
P 1 USF G6AFLAPGI P I USSQH

2110 2120 2130 2140 2150 2160

CTTTCARGGBGOOCCARRARGCCACTGAAGCCTTATTTGCARGTOG0 TACARARGATTOC
F Q066G OQFKATEAR RARLTFARASOG S QK I

2170 2180 2190 2200 2210 2220
ARTTATTACTGGTGCTARTARCACAGBCGCACCTAGCGATTATCGATTGGCTGGTTATAR
1 1 7¥ 6% H 6 P S 0 Y AR L ARG ¥ X

2230 2210 2250 2260 2270 80
ACAARCARTGOARAARTATGOCGCAGGARARACGATTC TACARATTGATARTGBBACCTC
Q T HEK VYO 6 K T I L O I 6 HOTS

2290 2300 2310 2320 2330 2340
ARCARCAT TARRARRTCTAGARATCGAACGTTTOCT TCARARATARARCTGTAGACGBCAT
T T L K HLEII® EALLOMHEKTUOGOG I

2350 2360 2370 2380 2390 2400
CTTTIOTACAGATGATTTGACAGCARTTACAGTTATGAATATTGCTCRAARAT TGAROAT
FCT®GOGOLTA AI TUH®RHI AQEK L X I

2440 2450 2460
RTCCQTYCCYOHRBRRTYQFRRUTHRH’BUYYkTBRYOOBRCRRHRTTRRICRRRROHRT
¢! P EEL KUV I 6 Y 0O06TTZKXTLI1I KA

2470 2460 2490 2500 S10 2520
TGBCCCCTCAACTATCAACCATTGTBCAGCCOATCGACCAGATGTGTGACGTTATOBATTORA
AP O L ST I VOQP I OEHNCGOGUN I O

2530 'SS0 2560 2570 2560
CY YRC"UCYYCOYRORRYBRYOBRYCEYBRYUYYGCRCYCBRGGRRMY YF"CCTI" YCC
L L 0 = ELE, |

2590 2600 2610 2620 2630 2640
GH\'YC&GCYH'C“TYUI‘CTURR'CCTO"ﬁRRRﬂRORCRCSYURRRR‘GBYBTC"Y'”'l1
1 9 LS LS ESTC?™* 3

2650 2660 267 2680 2 700
ATTCTTAATTCCTCATTTOCCTATTTTCCCTTAAT TCCARAGCACAGAGATTARARTARTA

FI1G.56. Nucleotide sequence of the genes from £. faecalis, which control 8 —glucoside utilization in £. col/.
Putative initiation codons (ATG) are at bp140 and 1631. In the downstream of the termination
codon (=) , the putative transcriptional terminator at bp2610 to 2639 is indicated by inverted ar—
rows, which represent the proposed stem of the stem—Iloop structure.
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The phase behavior of a ternary two—phase system composed of water, nonane, and
ethylene glycol monobutyl ether ( C4E1) was investigated thermodynamically. The
compositions of the water and nonane phases were measured precisely as a function of
the total concentration of C4E1 and temperature under atmospheric pressure by gas lig—
uid chromatography. A new kind of criterion of ideality for the two—phase equilibrium
was proposed and examined by using the composition data obtained. The composition
region of ideal dilute solution behavior was determined for the two phases as a function
of temperature. It was suggested that the formation of the aggregate of C4E1 in the wa—
ter phase is enhanced at lower temperatures and that in the nonane phase at higher tem—
peratures, respectively. Furthermore the entropy and enthalpy of transfer of ether
molecules from the water to the nonane phase were evaluated not by calorimetry but by
applying the thermodynamics to the composition data. The transfer was found to ac—
company the positive entropy and be endothermic.
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Thermodynamic Consideration on Phase Be—
havior of the Ternary Two—
Phase System of Water, Nonane,
and Ethylene Glycol Monobutyl
- Ether
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Fig.1  Mole fraction of component vs total mole
fraction of C4E1 curves at constant tem-
peratures : (a8) in the water phase, (b) in
the nonane phase ; (1) 7 = 293.15K, (2)
295.65, (3) 298.15, (4) 300.65, (5) 303.15, (6)
305.65.
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Fig.2 Mole fraction of C4E1 in the water phase
vs mole fraction of C4E1 in the nonane
phase curves at constant temperatures :
(1) T = 293.15K, (2) 295.65, (3) 298.15, (4)
300.65, (5) 303.15, (6) 305.65.

PRiCB0TiRIDLBEICKIT 5/KETOEIL
NRES N, BETOENE xS ' TERT, BE
DERIZED /+ U HETDOCIAEl DIEE AL,
KBTOZNIZREDT B, Zudim—dEr A i
REEHA 2 R0 EMERERIRR B L U7k
-4 4 o HREER 25D RO T HBEERE A2
WENIRDZLOEEAZCEELRITLT
WBZLEERLTWVWAS 'Y,

K1b TRONB / + v DOEERED SN
3. COBEN F oPEFEELBZWEEDKAESH
TOREERTEDOBEISEN Ed 12 1418
KRR TORXEFREBICEFRLTWE EEBbN S,
L7dioTy /JF U EICBVWT bkt S nis
HLEREMETREREENEE > TWEEED
N5, 2EGRERICELT, RO EA2EHBLT
BOCELD, BOREICBITRIET-FDx
EEWEBEICBT B IBIEF—ED Y12, KEE
FUBICBLTREENIERIN TS 1 DD
MTHB'Y, FE212220Dthx,%/x:° & x2"/x5"
MBEICREASIKEFELESWI &, kE/F >
DIEBEERED LR, K&+ VD 2EAHRD
MAGERED ER T, CAEI RERDIEFE
ICEDFEICIZEIINTVWEIEERLTWS,

L I ATEONIERERNFENL RN SR



K= Fo=ZFULUIYVI—IE) SFIT—F)Uin513 5 35 2HRDEERICHET SHRNENZTE

HLTH3, BROKAISAKRRIC X DEIL
LEBEBROBHNSIITNTL B2, 2D
BEBKT ZDICEROR—HFIEENEIH &
BRHSNTWASY, SHEOMMEEGFR S 218%
OEEFEERO—FEOREL LD H B EER
o 3D 2HRDOEHEEHAEZT 3 O>DEILS
EX
- AZsAT + AQv,dp +4.0dx O + 4 Jdx O

-pyde - p Ve ¥ =0 =123 (1)
iR &/ F UMICHT B EMORFR I
(x,210x ) =« ()" k3 + X357 4eg3 + X3 033/

(el + ) + x ), r=1,2 (2)
TBzoh3, 2T

A, =y -y Ny =sv (3)
RS r DIKIEMN S J F U ABNDOBRITOENFE
Thh., £

1y = Ot/ Ox; (4)
Thb, /+EVBEFEFRTCHNEIR 20
HDFENLDRIZFDIET

(x,200x7) 7, = - x2lxy"(1 - x2) -x2(1 - XMy

M- x)) - x 215N (g
EEHhND, XM EFH 2 IcERNSRD S
N30T/ F UMENBEKEERTHENE I D
ZBET ZOICHETE 5, KBEIIHT K50
BUXEF B L OKEoEES bRt TEx 3, o
NET2HROBEEFGHOHLEL LT, HE1%
Folnxs” vs Inx LEMHAFIHINTE /A, &
DZEEFRSOEDLDITK 1IN OB AEEL
5[

(03105 3))g,p = 23 Ix g (6)
EHRATHEEEMTH S, LLUENSEER
BRICK6EZBEALTH, LI 20 EREM
BHETEMWW,, COBICBL TR RRK6LD b
BHTHELxERLTEL,

K50z (LHS) 13x.°vs xLHIEEN S, B
12 (RHS) BMlahsitBEanri, LHSDOE
3. Pl EBTEALDRICEWTRHESD
BN ST NEED 72, KIS 5K 5 DRI
LD " " bREINI, TNSDEIZXY ' B

0.25 —‘
4

o
n
o

W
3 ~
s 0.15 /
[~
S L,
8 —
= 010}
@
Q
£
0.05 |
—
1 O— == 2
0 ; X
290 295 300 305

TIK

Fig.3 Mole fraction of C4E1 vs temperature
curves : (1) x5, (2) x3" ¢, (3) x§ ", (4) x§*.
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Fig.6 Entropy and enthalpy of transfer of C4E1
molecules from the water to the nonane
phase at 298.15K : (a) entropy, (b) en-
thalpy.
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Properties of the o/w type microemulsion with dimyristoylphosphatidylcholine,
properties of the microemulsion with anionic/cationic mixed surfactants, phase behav—
ior of amphoteric surfactant multi—phase microemulsion, binding constants of
inorganic electrolytes and aggregation numbers of the o/w type microemulsion with an
amphoteric surfactant, and molecular interactions between lipid and some steroids in a
monolayer and in a bilayer (w/o/w type macroemulsion) were investigated from the
point of colloid and surface chemistry. The properties of microemulsion were dependent
extensively on both salinity and pH values. The middle—phase microemulsion with mix—
tures of anionic/cationic surfactants was independent of both temperature and salinity.
The formation of the DMLL microemulsion was strongly depend both on pH and on
salinity. The DMLL microemulsion near the isoelectric point was found to have some at—
tractive features compared with other surfactants such as sulfonates and/or nonionics.
The adsorption density of DMLL molecules on the surfaces of o/w type microemulsions
increased as the pH approached that of the isoelectric region ; then the surfactant num—
ber on the surface of unit microemulsion was able to be obtained if we specified the di—
ameter of the microemulsion. The interaction between hydrophobic groups of DPPC and
steroids in both the monolayer and the bilayer membranes (w/o/w type macroemul—
sion) was found to increase with decreases in the number of side chains and double

bonds in the steroid molecules involved.
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Previous treatments for nevus of Ota have either been ineffective or have caused
scarring. In this study, selective photothermolysis was employed for the treatment of
this serious cosmetic problem.

A Q-switched ruby laser was used to deliver 6 J/cm? pulses at a wavelength of 694
nm and with a pulse duration of 30 ns. A total of 114 patients with nevus of Ota were
treated, with treatment intervals ranging from 3 to 4 months. The clinical efficacy of
laser treatment was evaluated by comparative photographic analysis. Five treatment re—
sponse levels were defined based on the percentage of pigment lightening compared with
the original color : “excellent” for 70 % or more lightening, “ good” for 40% to 69%,
“fair” for 10% to39%, “unchanged” for 9% orless, and “worsened” for darkening.

The efficacy rate (i.e., the percentage of patients in whom the treatment responses
were good or excellent) was 13% (3/23) in patients treated once, 72% (18/25) in
those treated twice, 97 % (30/31) in those treated three times, and 100 % (35/35) in
those treated four or more times. No hypertrophic or atrophic scarring was observed in
any of the patients. However, transient postinflammatory hyperpigmentation of 2
months’ duration was noted in a few patients.

Selective photothermolysis using the Q—switched ruby laser appears to be a safe and
effecitve method for lightening or eliminating nevus of Ota.
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Efficacy of the Q—Switched Ruby Laser in the
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a —Tocopherol, the most biologically acitve form of vitamin E, is a lipid—soluble an—
tioxidant, which can inhibit the peroxidation of membrane lipids. a —Tocopherol is
widely distributed throughout the mammalian tissues, where it is found in the mem-—
branes of intracellular organelles. The mechanism by which a —tocopherol is trans—
ported to intracellular organelles has not yet been clarified. a —Tocopherol transfer pro—
tein which facilitate the transfer of this vitamin between membranes was detected in rat
liver cytosol by us and others. We have recently succeeded in purification of a —toco—
pherol transfer protein and showed that the protein has Mr. of about 30 kDa and is com—
posed of two charge isomers. Furthermore, we have isolated the cDNA encoding a —to—
copherol transfer protein and deduced the primary amino acid sequence. The protein is
unique and is not identical to any other proteins ever reported. Both Western and North—
ern blot analyses revealed that a —tocopherol transfer protein is expressed exclusively in
the liver in rats. Surprizingly, a —tocopherol transfer protein has been found to exhibit a
structural homology with the cellular retinal binding protein present only in retinal ep—
itherial cells and with SEC 14 protein that bind to and transfer specifically phos—
phatidylinositol and phosphatidylcholine. These three proteins may form a new family

of lipid binding/or transfer proteins.
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The involvement of tumor cell-fibroblast interaction in matrix metalloproteinases
(MMPs) and tissue inhibitor of metalloproteinases ( TIMP) production was exam—
ined. Co—cultures of human skin fibroblasts with human MCF -7 cells of epithelial ori—
gin showed increased MMP and TIMP production when compared to cultures of the in—
dividual cells. The effect was dependent on the cellular ratio between human skin fibro—
blasts and MCF -7 cells. The stimulatory factors can be detectd in the conditioned medi—
um from MCF~7 cell cultures. The addition of membrane fractions prepared from MCF
—7 cells to the fibroblast cultures also stimulated MMP and TIMP production. However,
kinds of increased MMPs were different from kinds of MMPs induced by soluble factors

released from tumor cells.

These results demonstrated that MCF -7 cells have two forms of stimulatory factor :
MMP stimulatory factors that is present at outer surface of MCF-7 cells and MCF-7
cells derived factors that stimulate MMP production of fibroblasts.
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faf DM BFERIC & » TREHRESFMIDEL 3
Zffask= b v 7 ADBRBEROEE EFHNTH
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Production of matrix degrading enzymes by
skin fibroblast—tumor cell inter—
action

Yo Mori

Tokyo College of Pharmacy
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2. EBRMBBLUERAE

2.1 EEBELIUHRE
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serum (FBS) (& M. A. Bio—products & ;
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tro Blue Tetrazolium |3 Sigma % ; Sephadex
G-75 | Pharmacia # ; gelatin (& DIFCO
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GIBCO BRL # ; polyclonal goat anti
—(Chuman TGF a ) IgG (3 R&D Systems
Inc. & ; human platelet TGF 8 13 ¥ » 7B
EEEEZNT A LER L7, 7S5 Sheepan—
ti— ( human proMMP-1, MMP-3 ¥ & Of
TIMP) XU Rabbit anti— (human proMMP
—2) ki3 Kansas KEFEE 4 Hideaki Na—

gase HIZ L D RIEEZI 1,

ZDDAE RS THEAELER L7,

2.2 MREBEESITRESNE

b FELA HRRatk MCF-7#ifa % L O BT-20
MBS RBER R ER IMEBFE R L L 0| IE
b MRAHRHEFML 7L — AR SRt

A fTRBBAE L L D 2 T hiREEE =T 72,
EEE MR ERME 2 5K LD Mamma-—
ry Pack Kit A LER L7z, #f2i35% CO.
~959% air KA T~ 37°CT75¢cd flask 2\ TH
#& L. Mfad confluent i275 - 725 5 ThERFRE (K
L7co TR, &R IIFHEFMIa, MCF-74
fak L O BT-20M82IC>W\WTIZ10% (v/v)
FBS/MEM *. E&® bt PR LK MAERIIZ
Mammary Pack Kit iZffig L T\ 7z MEGM %
EA L7, B2 TOERICHEVL THRHEFMIIL
M 12-20b0 %, EFE IR KM
BRI I-10D bDEEA L7,

IREIEE (IHHMEF AR confluent 1275 - 72 0%
RCHRERMa. MCF-7#ifadb %\ 3 BT-
20Mifa =BG L. 10% (v/v) FBS/MEM T24
h#E& Lk, 0.2% (w/v) LAH/MEM Tk
. EISEBICRB LI, $7- MCF-7#fais
# Lif. MCF-THIfaRE S IC & 2 84EF D
WL, FRAEZFHIBAM confluent IC75 - 7CBFE T
0.2% (w/v) LAH/MEM Tiki®tk. RIEERK
PTEML, TNTHhOEE FEREENE
48hi%iCEIR L., —20°CTHEERF LABE L1,

2.3 MCF-7#BiatE&E LF DR

MCF-17#fa% 75crf flask THE#E L. conflu—
entiZ? - 728 T0.2% (w/v) LAH/MEM
Tk L. FIEERICRB LIc, 48hkiciEE L
EAxEN, 4°C. 1,000rpm T Smin&EO 2 BE L.
IS LEEBUMDY ) I T 4 ILF =TT
flETE2IchRE LI, BURL EEZT 1L b
0> OM-5 membrane (HIkHFHE) ZHu0
TR AB% L, 100 IR LI bD%E-20°C
THRERFLABE L1

2.4 MCF-7#RiEES DR
Biswas 5DHiE " ICHE- TABL, A& L
s
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2.5 MMP-3&LUESF+—EDEHAR
ERREDPOBERMMMP-38LUVESF+—
T OEMEAIZERRIC 2mM APMA (50mM
Tris=HC1/150mM NaCl/10mM CaCl, ( pH
15) BB EEERML. €5 FF—iEk
{3 5min. F7/cMMP-37&#(330min 37°CT%
nENS v F 22— 3V LTEMELI. MMP
-3DEERIEZ PH] ALFFI AFIUEES
Y272 vEREEY L, 100 1OEEER
(3mg b5 27 2" »/ml. 240,000dpm/mg b
SR 72 U) IEMALL A BEFRIK 10 1 1%
A3 CT—ERMIRIGE gk, KB L73.3%
(w/v) U7 o)ErEE (TCA) 22000 1M0A
8,000 X g T5min# 3 BE LIS /e kg 10021
DOSHEMZRIEY v FLU—2 530 AT i —iC
TRIEL 720 €5 F+ —BEHRAIE L Cowston
and Barrett D FiEY THE LA [YC] T+ F
At Type 135 —4"2%60°Cy 20min A »F 2
N=vav lLESF LS bDEREE L L1,
200ul DEBEEHER (4ng¥ 5 F > /ml + 3,000
dpm/mg¥ 5 F >) ZiEtE b L 7cBERIK 100 1 1%
MR 3T CT—EBHBRIG I &, 60% (w
/v) TCAZ%100u1A0Z. 8,000 X g T5min Ly
SEELB o/ LB 100l OBETEE R iRIE S~
FlL—varhy oy —ICTRIE L, SBEER
TEHE Lunit i3 EREEHE T Timinicl ugDE S
FUEDET ABEREL LT,

2.6 Westernblotting it

SR EEICHRBE33XICIEB LD TCA
ZMA. 8,000 X g T5minELAEEL. Boh
7o tEBRIC Laemmli D A E VIS - TR L
sample solution ZMA. 7.5%» 513% (w/
v) T7VILT7 I R ILERAWTSDS-RY 77
YT I RS ILVERKRE (SDS-PAGE) %
fT-7#%. 7 )V % transfer buffer (20mM Tris/
150mM glycine/20% (v/v) methanol/0.1 %
(w/v) SDS) it Ltc=botlo—REIC
FEEIE. I FSAHGEELRE (=) Vik

) ZAVT200mATlhEES i, &BER K
b botlo—-REEZFS1ILIE
& 10% (w/v) fatty—free dry milk/10mM
Tris—HC1/0.9 % (w/v) NaCl/0.02 % (w
/v) NaNs (pH 7.5)) IZ7& L 10min @ block—
ing 21T\, D W TEHEKE LU TBS buffer
(50mM Tris—HC1/200mM NaCl (pH 7.5))
IS THEEIBE R Ui, BERTER 1% (w/v) BSA/
PBS (=) THMRL 72 LIRIAEEIRIT4°CT 12h
PlER Lo 1IRIEESE. blocking BL U
ke EREKICITO1% (w/v) BSA/PBS (-)
THERLUITAAYV 7+ 27 7 5 —E%RFEA L
2IRMAEBIRICERTIhE L., T D% TBS
buffer THEIZKF L. BEEAE®K (0.4mM Nitro
Blue  Tetrazolium/0.4mM
chloro—3—indolyl phosphate % 100mM Tris—
HC1/100mM NaCl/5mM MgCl, (pH 8.0) IZ
R 1R LEYRERRB IS, RK., &
KB LU TBS buffer T IEP < k% L stop
solution ( 20mM Tris—HCl/56mM EDTA
(pH 8.0)) IT@EUSEFRR Lictk. AHICTH
K LB L7,

S5—bromo—4-—

2.7 Gelatinzymography

¥7F2 (1.2mg/mk) 25L7.5% (w/v) 7
JOVILTIFTFVERWTERETEHET T,
Laemmli ® A 12 W SDS-PAGE %7 -
fet&. T thdh b SDSA2RrET 57c92.5% (v
/v) Triton X-100 % & buffer (50mM Tris
—HC1/5mM CaCl./1 © M ZnCl1:/0.02 % (w/v)
NaN; (pH 7.5)) Tlh#t@ik. 37°CTHEYN
B R Triton X-100 % & ¥ 72\ £iC buffer 1T
AvFaxR=—varlt, TORSNVERBIR
(0.1% (w/v) Coomassie Brilliant Blue/50
% (v/v) methanol/20 % ( v/v ) acetic
acid) . BMIRE D LIEAYS 10min REL,
Z D% 30 % (v/v) methanol/1 % (v/v)
formic acid IC TIRBMEBEIT - 7o




3. ERER

3.1 ERFBREEMRD S EA ViR
(MCF-7& KU BT-20#ifa) L IEREHF
HEFHMREDRBBBEICE TS MMPs &

LU TIMP EE DT

EEFUREEMIaD 2 W32/ @DFLA itk
(MCF-7TH X U'BT-20/0fa) & IEHHRHESFH
fal DREEEHEICBIT 5 MMP XU TIMP &
eI A7 7oy MEICKORE L/,
Fig LWIR Lo & 2 ICBEFMRERDOAT
proMMP-1 [A]. proMMP-3 [B] 5L U
TIMP [C] EA%:2®»7I (lanel) »%, MCF
—THifa s REEET A LICLD, ZhEh10
&, 4.2f%, 1.8{Z¥ML 7 (lane3)s LHLM
o, EEFRELMAZ (lane 2) 5 WIBT
—20%MA58 (lane4) EDIRSEETIZTIMP E
A I MCF-7#fa s DR G &k & 1JITRHKTH
AN (ZNEN156EHLN1.6#5) proMMP
-1 85X U proMMP -3 £ ICIIEBAF S A (LIFE2
woNlEh-tc, FHREFFIRLEEMIE. MCF
—-T#fa%k L O BT-20ff2 Z 2 h 8 ih (lanes
5-7) TRINLDEERVWT N LI ONK
M7z,

IRIZ, proMMP—-2FE£IC W T LT LRY
oy MEBLUEIF UL EI T T4 —IT&
Digst L7 (Fig.2)o EHFLIR LRI & R4
Fifas DRERE (lane 2) T3, HRHEZFM
fafid (lane 1) &LEENRZE(LZRDIEM) -7,
L)L MCF-7ff2 (lane3). »3WZBT-20
fBfa (lane 4) C#EMFMInE DIREREETIE
proMMP—-2EEA I Z N EN2.94ZFH L TU3.15
fEDIEMMERD S, FIEFEFUAR LRRMBAD.
MCF-7#ifa. BT-20 ¥ fa = h = h & Jh
(lanes 5—7) Tl3. proMMP—-2FEA T\ TN
biRHoNih -7z (Fig.1-2)
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Fig.1 Production of MMPs and TIMP by hu—

man skin fibroblasts cocultured with
normal or neoplastic breast cells. Con—
fluent fibroblasts at the 18th passage
were cocultured with normal or neoplas—
tic breast cells in 10% (w/v) FBS/
MEM for 24h, and then the medium was
changed to 0.2 % (w/v) LAH/MEM
and incubated further for 48h. The har—
vested medium was performed to west—
ern blot with antibodies against
proMMP—-1 (A} ,proMMP-3 [B) ,or
TIMP (C] asdescribed in the methods.
Lane 1, human skin fibroblast

(HSF) ; lane 2, coculture of HSF and
normal human mammary epithelial
cells (HMEC) ; lane 3, coculture of
HSF and MCF—7 cells ; lane 4, coculture
of HSF and BT—20 cells ; lane 5, HMEC ;
lane 6, MCF~7 cells and lane 7, BT—-20
cells.

3.2 MCF-7#ife & EERMEFMiALDESE
FILLBEMMPsE KU TIMPEEICE &

29 MCF-7#lilo M D=
MCF-7#fa & #RiEFRia & DIRAE & IS
5 MMPs 5L U TIMP BEAICE LE T MCF-7
flaDBiE D E =153 L7z, Fig.3ilmah



Fig.2

Fig.3

RESEF el A L MADMIRRIEEIERIc LS ) v 7 2 REBROEE

production
-~ N W

Relative

Production of proMMP~2 by HSF cocul—
tured with normal or neoplastic breast
cells. The conditioned medium in Fig.1
was performed to gelatin zymography or
western blot with antibody against
proMMP—2 as described in the methods.
Lane 1, HSF ; lane 2, coculture of HSF
and HMEC ; lane 3, coculture of HSF
and MCF-7 cells ; lane 4, coculture of
HSF and BT—20 cells ; lane 5, HMEC ;
lane 6, MCF—-7 ceils and lane 7, BT—20
cells.
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Production of MMPs and TIMP in cocul—
ture of HSF and MCF~7 cells. Confluent
HSFs at the 17th passage were cocul—
tured with various cell number of MCF—
7cellsin10% (w/v) FBS/MEM for 24h,
and then the medium was changed to 0.2
% (w/v) LAH/MEM and incubated for
48h. The harvested medium was per—
formed to western blot with antibodies
against proMMP—-1 (A]) , proMMP-3

(B) ,or TIMP [C) as described in
the methods. Lane 1, HSF ; lanes 2—6,
HSF cocultured with MCF—-7 cells (ra—
tios of ce!l number of HSF : MCF—7 ;32 :
1.16:1,8:1,4:1and?2: 1, respective—
ly) andlane?7, MCF—7cells.

fok DI, BHEFMAAD A (lane 1) & &L,
MCF-7#ifa D flifa %k = BRFE BN P L 720N S
REEE T 5 (lanes 2-6) &. MCF-7#ifa
DO D EMIZHE - TproMMP-1 [ A,
proMMP-3 [B] X U'TIMP [C] EXD
BMAERD o, BRHEFMiaE MCF-7#ifaD#
fagitbAi2:1 (lane6) D& = IBMEBNZ 1
ZN3.7ME. 24FBLU13BETH-7, LHL
WS MCF-7#iflaD % (lane 7) T, T
SOEEIIVINHIBD SN H - o (Fig.3
—-4)o

RIZ. proMMP—-2FEAIZ W T bEMERET L
720 FigdllmmlickHic, BAEEBICEITS
MCF-7#Ra8A 8 % 2125 > C proMMP—2 7
H133EM L (lanes 2—-6). #RHEFMiaE MCF-
THIRIDOMAAEEEAY2:1 (lane 6) D& X 4.3%
FTEmMLA, LHrLMCF-7#ilddA (lane
7) Tid., proMMP-2EA I BEHonN
MHo f:o

Relative
production
- W n

Production of proMMP—2 in coculture of
HSF and MCF—7 cells. The conditioned
medium in Fig. 3 was performed to
gelatin zymography or western blot with
antibody against praMMP-2 as de—
scribed in the methods. Lane 1, HSF ;
lanes 2—-6, HSF cocultured with MCF—7
cells (ratios of cell number of HSF :
MCF-=7;32:1, 16: 1:8:1,4:1and 2 : 1,
respectively) and lane?7, MCF—7cells.

Fig.4

3.3 MEFMBEOMMPsE LU TIMP ELIC
B&LIZETMCF-7HRDEBELFDOLE
Fig.51SmR L7z & 5 ICMCF-T7#ERatE & L&
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‘ig.n Effect of MCF—=7 conditioned medium
(MCF-7-CM) on the production of
MMPs and TIMP by HSF. Confluent
HSFs at the 18th passage were treated
with MCF=7-CM in 0.2% (w/v) LAH/
MEM for 48h, and then the harvested
medium was performed to gelatin zy—
mography or western blot with antibod—
ies against proMMP—1 [(A]) , proMMP
-2 (B) , proMMP-3 (C] , or TIMP
(D) as described in the methods. Lane
1, untreated HSF ; lane 2,HSF treated
with MCF-=7-CM and lane 3, MCF—7-
CM.

(lane 3) iZ{d proMMP—-1 [A]., proMMP-
2 [B]J. proMMP-3 [C] BXLU'TIMP [D]
DVFh LRI N - et ZOEE EFEE
FAETHRICAMLUEEE T S (lane 2) &, 1B
GEEH L7 & % LB proMMP-1. proMMP
—2. proMMP-3% & U TIMP ZE £ S5 1544
MAERD SN,

3.4 BHEFHBROMMPsHE LU TIMP EL£IC
FKIZTMCF-7H#IRREDE
MCF — 7 # fe1o0 #l Al R 181 43 2 R HE S i el SR D
L7t ZDMMPs 5 XU TIMPEAZRETL
7z (Fig.6)o MCF-7#if2fEE 5 (lane 3)
14 proMMP-1 [A]., proMMP-2 [B].
proMMP-3 [C] BXUTIMP [D] wd'h

proMMP-1

proMmMP-2

£

- N W

Relatlve

-7 :
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Y
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n
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Relative
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Fig.6 Effect of plasma membrane of MCF—7
cells on the production of MMPs and
TIMP by HSF. A high—speed membrane

(100,000 X g) fraction was prepared
from sonicated MCF-7 cells as de—
scribed in the methods. Confluent HSFs
at the 19th passage were treated with
membrane fraction of MCF -7 cells in 0.2
% (w/v) LAH/MEM for 48h, and then
the harvested medium was performed
to gelatin zymography or western blot
with antibodies against proMMP-1

(A) , proMMP-2 (B) , proMMP-3

(CJ).,or TIMP (D), Lane 1, untreat—
ed HSF ; lane 2, HSF treated with mem—
brane fraction of MCF—7 cells and lane
3, membrane fraction of MCF—7 cells.

bR ENh-72h T D MCF-TH#fadffe
RE D BEFMIICEMT 2 &iIckD
proMMP-1. proMMP-3 £ XU TIMP EE &
(B L7z (Jane2)o L L7EHYS proMMP-2E
EICREDED SN -7 ([B] lane2)s

3.5 BEFHROESFFr—EEFRICHEKT
T MCF-7#fREE LB D

N E TMCF-7HERaEE & LiFic & D #RHES

faod MMPs EEAEDMBHET 5 Z ENASNENL -

7ehi, EEICCh s OEEEEE*E T 5 TIMP

EELRET L L RaNI, ZITERDE

HRBICE JIFTHEICOVLWTHRET L, Fig.7
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IR L7c L9 MCR-THIfaE & B ic i35 F
F—EEHIRIZEAE WA, MCF-THIEE
LEARHEFMICRMT 22 LIk D, €5 F
F—EiEEIL, 3-5FICHRICHEML 7.

o = n
o (5] o

o
tn

Gelatinase activity  (units/ml)

HSF  12.5% 25%  50% 100%
1

HSF+MCF-7 CM

Fig.7 Effect of MCF—7—CM on the gelatinase

activity produced by HSF. Confluent
HSFs at the 12th passage were treated
with MCF—=7-CM (12.56%, 26 %, 650 %,
and 100 %, respectively) in 0.2% (w/
v) LAH/MEM for 48h. The harvested
medium was performed to assay for
gelatinase activity as described in the
methods. Results are presented as the
mean * SD of 3 wells. * and ==, signifi—
cantry different from untreated HSF (p
<0.06 and p<0.01, respectively) .

3.6 IRHEFMPAOEIEICH LIZT MCF-74IR
BEEFEORE
FAEFMIaDMIEIC B L3 T MCF-THIfait&
LEOEEAMET L1z, TableliTRL7IckH I
MCF-7#lfats & LiF (S friEFimian 878 2 Em
BRELUSKMBEFEET & bICHRICHEMI L/,

4. F &

SE. EFEFAR LR S 2RDFL A Miatk
THOWEERMHEFHMREOERSEEICLS
MMPs EEE A% L1co MCF-7fifd DRE
¥ & T & proMMP-1. proMMP-2 & & U
proMMP-3EAEMNE L  #MNL 7z, BT-204
felic B W Tl proMMP—2 EE A (33840 L 72 Atk
MMPEATIZH T D ELDRD SN 5T,

Table 1. Effect of MCF—7—CM on the growth of

HSF in growth phase.

Cell number (x 10™% cells/well)

Serum concentration (%X, v/v)
Treatment ) 5

Control 3.81 = 0.17 5.85 * 0.44

MCF-7-CM 4.90 = 0.66 *=

(100%)

6.50 * 0.43 =

HSFe at the 19th passage (3 x 10% cells/well) were incubated in
12 multiwellplate for 2 h, and then medium was changed to MEM or
5%(w/v) FBS/MEM containipg condensed MCF-7-CM corresponding to
100%(v/v) original CM. After 48 h cultivation. cell number of HSF
vas counted. The data are expressed as the mean values * SD of 6
wvells. * and **, gignificantly different from control (p<0.05 and
p<0.0!, respectively).

—4. EBAFLEMIEE DRAKEETIIMMP
FEERIZEAESEEN N -1, EREFFIRLE
BeHBRa P FLAT vk BRI T 5 D MMP E
AREIREED SN ot TOTENSREEE
12k 3 MMPEADEMNREEIIR EEMBTI
Rond', LA MIKRicOBHED SN BH,
ftkick > THRL BT EbPAONER 5T, &
51X MCF-7#fifel & #RAESF 1D IR & 15 & D2
HhAEE LI H/cE A, MCF-THIfaDfllak
IHKTFE L TMMPs EEAENSEN L 7o, IRAISEIC
BLWTREHENEICLD proMMP-1, -2k &
U-3DELMAERIT LIcE 2 A, proMMP-
1B L V-3 DEIMIIFRHETF M DRE L FED(RED
HETHEIENPEOMNEN 5T (RERERT—
)

CDFRMEF R - O MMPsEEA Z (R X ¥
B3HFE LTMCF-7flifan SEE SN iR
Fick B bD e, MCF-7HIfa & 4RHEEM A 2
BTAILICLBEEAEZ SN,

MCF-7#lla03s & L AR HESFmiaicizm L
ek A, REEEDE L EH proMMP-1,
proMMP—-2. proMMP-3% L U TIMP EAEMN
R LA2Dicxt L. MCF—7 2 #1 FafE i 43 ik
T proMMP—1. proMMP-3% & U TIMP
FEHEIMEET 2 H DD proMMP -2 EE I IZZEAL
MEBD SNIED - 12 fiE>TMCF-THIRIDEA
T3 MMP EA{(RERFIMiaE & iR T & T
BI$E T EMNRBEINT

—4. MMPs 3, @% 3N 5OELEMan



EFFICEAT A LBREIN TV, Mt 7o
7ayF7—¥4 ety — (TIMP) & 1:1D%E
WHTESEERR T 5 LIk RELEN B,
proMMP-2 5 & Of proMMP-3 I3 Z &N
TIMP-2 & TIMP-1 & $ RNk & Ligtt bz
FET 3, it-> THFTDOMMPs & TIMP &D
BRSNSV ZNMMP EHRIBICEETH A L X
nTns,

Schultz & ¥ 3. rTIMP-1 2EEMRSIC X
D2 ABI6 AT ) — <Dt EINHET 2 &
Kohkha 5 ¥ (3. TIMP-1D7 »F+ >~ XcD-
NA ZIEE < 2 3T3fific RITI T TIMP-
1| DEEZMGIT 5 L iR L B BB L
N Eons T &%, #i Declerck 5 ' (3
TIMP-2D cDNA Z@ARRI LI LITLD
EBEENETTAIEERELTVWS, TNHD
BERTIMP A &ENGEzFENDOV&EOT
HBEERTEEIC, MMP & TIMPEAD
B REEBERAEHERT 2ERICK-T
WAAJREE A RIE LTV B,

SERHEFMOE S Fr—EEtics 3 s
MCF-7HfEE EEDOREERET Lics 25,
PO E S FF—EiEtoRELIENER
Wice 1> TMCF-7THifaDREE LiF % Rt 2F4
RUCERNT 5 2 &S X DARHESFMRD MMP £ &
U TIMP EA K iIcHEMT a0, 24 LT
MMPEAMN TIMPIZ3 LB TH 5 2 & HEF
SMhE1LD MCF-7#8 & IEH#R & OWEEER
12k 5 MMPs O&maenizRidicsg@< 5 LT
WA EDTREINT,

—A. MCF-7#ifassE LiFARIIC & 0 5R4E3F
fAlRDEEIIBERICREI NS Z ENHLN LR
D, 2O EDSEFHEFMIRD MMP EA % {2
T 5DIIMCF-THlEE LiEROETEER T T &
AAMGEMEN R I N, F 7 MCF-7#ifaE#E £
BEETSILABICTHR LSS, €597+ —€5
& U proMMP-3EA(REFHEIIRIL S T & AR
I, FIEOLRHESFMILIC MCF—-T7 fifats & £
Hd A\ TMRIERE S A3 Lo & 2D MMP E

H(REER DR & fFE T, REFMD MMP
EEA AR S & A RAFIIIBERT 4 &0 THEETF
T3 EMNRBINI,

L. 34 Bk MCF— 7400 & IEHRHESF
MiaE M EERIC W TR L in
vivo TOMCF-7HIl D i RE 2 1R5T L - RS
3H BT DFEMITEREIC OVWTIIZEALAS
MTIIIVAL AEEM»S MCF-7HMlUZE 513
4 { MMPs ZEA L IS WASMCF-7#IfaAE £
T HIRMETFH 2 WIHEET 5 T LI K DERHESF
AU MMP EEAZ BT 5 Z ENE SN ETT -
7oo EC DRI VEFBICEIT AIEFEMRS
kD MMPs D5 %% < RET 2 HDTH 5,
LHbS5BETH U MBROELET 5 MMP EA(R
HEEHENRERFE L CESOED TIThh b
FlEMCF-7#ifAR# TH D £72T D MMP
EAZREIEIETIE. EEFERET S E0VR
Wi, LML INSORFISOWTIREIET
BZETICEEST., SRV MUETHBEE
Ao b,
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The research members of Japanese Society for Contact Dermatitis (JSCD) have
cooperated to study about the optimal concentrations and vehicles of patch test allergens
from 1975.

Since the every year data from collaborators has come to a vast volume, we intro—
duced a computer system into the patch test data processing. When we took the case
cards of coresearch from JSCD members, we input the code number of the institute, pa—
tient’s number, sex, age, occupation, and the date of testing.

We are able to print out the table of patch test results, positive ratios of the allergens
patch tested , graphs of positive ratios and the patients’ name who positively reacted to
one or more tested allergens.

In this paper, the patch test results in 1992 and 1993 are reported.

In 1992, we costudied about two kinds of preservatives (Kathon ® CG and formalde—
hyde) and a tar dye (Lithol Rubine BCA) . 997 (141 males and 856 females) patients
with skin diseases were patch tested in 37 institutes. The optimal concentrations of
Kathon ® CG and formaldehyde were 100 ppm/aqg and 1.0 % aq respectively. The optimal
concentrationof Lithol Rubine BCA was 1.0 % pet and its impurity was 0.1 % pet.

In 1993, we costudied about metal allergens such as gold and mercury. At present,
601 (142 males and 459 females) case cards have been collected and the data were input
into computer. Since we have had only a short time after finishing 1993’s coresearch, all
the data have not been input into computer and we have not reached to the conclusion
about the optimal concentrations and the most suitable chemicals as patch test aller—
gens.

Key words : Patch testing, computer system, Kathon ® CG, formaldehyde,R—202,
Lithol Rubine BCA, gold, mercury
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The Study for Developing Computer System of
Patch Test Results

Ritsuko Hayakawa

Nagoya University Branch
Hospital

1ot TDtsh, BAEMEERFROEER
NEMN TV B LA HBERFEFHMBRbT bR
BRHUCREEIOH s Tca v B a—5— VI
12— K74 227 AV-6016HG =217 T, AKX
EMEERFLOLBIR T — </ Sy F7 X M
BoavEa—y—MBEHE L,

BEY 7 b

1) ®WRE-TULFUEKER 2) EHEA
HFzvy, 3 RNy FFAb (EE-TLIL
) ey bRIBHRER, 4) ®WRETLIL
FoDFAMNEEZY X MERR, 5) ®WE-—
RZBT 2 FEHY X MEK, 6) EEXTLIL
ya— RIERR, 1) BEERBIBSHERER], 8)
LHEBHEEER, 9) BEJFZA bty b—




ERMEXK, 100 MREBEEOMHR - FEHBINHE
ERRD 108D 7 b 2BAR L1,

VB2 —9—XF A

1. A &
KlicaryEa—7—DOn— KT T7%2RRL
foo BMEERLDEMFINTRIr—2AH— KDL
HIEBICES X, 2E0a— V&S (&HIC
J— F&SEOF, EfTIN72IIC numbering
L7 : #1Z¢£001-0001, 001 3MEER I — T,
0001 (3001 DREE M S 4 — ZH — FOVERFNTEST

[i::] F4ATLA

N—EF1R9¢&
MOGRBIRT + 27)

1 avEa—9—YRTA

INTkILIEERT), 1=V, WAl F
8, MEEZANT 3, DLWTEFD/2y FFZ b
MefTH, RETERGL, v bE, S FFRMER
EANT B, %Ay F TR MERMEREINL
B\EICE EEa—-FTANLEET, RiKICS
Wz xANd 5,

2. FUVETI b
1) HRBEOHFR
Ry F 52 D ERT LI:BEOER, MRIXR
WY b7 hEINnBb,
2) RNy FFz MNERO—EX
1Sy F 72 MERDISTER BOBRWES»
SIFICZY > b T 7 bENB, DWT Ry F7
2 MERDOEER, BGHER BHERDS S 7,
T LI URIBHRIN T v kT hE B,
2y F 7R MERIIEHERF & 2MEHZRDERD

NRyFFRAMNERDIVE2—9 -ABY 257 AHMERE

FEDENTY VTV FENS,
£ B

1. 1992 £RFHFFE

1992 13 7 — LB FEFE 2025 (Lithol Ru—
bine BCA) &ZDARHMD /Y F7 2 BB
ELEBHEEORT, BRE - BHRBATH 3
Kathon ® CG & formaldehyde @ /%y F7 & b
EEBEORFEIT -1
1.1 R 202% (Lithol Rubine BCA) &%

DAL

FEBFERE 2025 (Lithol Rubine BCA)
I$FDA %% D&C Red No.7. C.1.No.15850,
C.1.Z% Pigment Red 57 LRI N B REBED 7 —
LVEERT, KE{TIRBMINIELDLHERICER
INTHED, RERLBEHINTWEEZDLD
Thb, K2iiRkE2025 DL ¥EEEERT, B
7, ZLDOFREY —ILEEN TOBMEHCHS
1 S OB TEANFIRIN TV ED, 77202
SREeHIEBNLEBREINTRLY, Lh
Bic, EERB2025ICE BT LILF —MEiEMEE
BEMNMEIND, ZOREANKMT 2 R
TH LA EREIN Y, v F TR A
HAHELTOL I ITMEK L7, #1260 g DFHRD
HRE2025%10g T OELEEICED, A7 /=)
50m%MZ T, 3000rpm T8 LT L&
EOR U, mifR&G, A5/ —IVAEY FH

80sica HO OOH

CHj R=R

2

E2 R—-20250{LEHE



an) 1F1.0%HET7EY Y (pet), A%/ —)H]
B4 CRF4) 130.1.% pet Z1ERK L7,
1.2 Kathon® CG & Formaldehyde
Kathon® CGldO—L « 7Y K e =T
FR I NIKBEMHIRAIT, AFTIL1987TF &
DALERICERINT WS, K3 Kathon ®
CG Dt ZEMHE %/~ L7z, Formaldehyde (35%
HBHRAIE LTRSS KEMAS LEIFTR
B InTw 3 fth, formaldehyde resin #

0 Ay

N-CHs

methylchloroisothiazolinone methylisothiazolinone
(MCI: 1.15%) (MI:0.35%)

3 Kathon CG DL #8iE

formaldehyde releaser M LB & N, [L< A
BRBICEEL TWA 7%, formaldehydel
K BT VILF-iEMER RSB TH D,
METIT formaldehyde (FIRE/LIESICHER T
ZlEBEINTVEY, RXTIE
Formaldehyde releaser T® 33X H  BHIEHFIH
{bEGICERINTWAS, Kathon ® CG (3100

ppm, 50ppm ., 25ppm /K&K (aq) ZERL,

formaldehyde (32%. 1%, 0.5%., 0.2%aq
%f@&bf:o

2. 1993FHFEHFR
19931380/ y F7 X N EBREOKRS %
fTote TNET, Ry FTF7RXAMNHDOEELT,
BtERE, £FA4) VT8 MY 29 L, &F 4
BB+ MY 2 L EDRAWSNTE Y, FiC
£ L IKBORI RGO AJHEUEN TGRS TV 5 ®
DTRBHTIEMNE ZKEBT I F2REH L TRXK
IEOB AR Lo, ELEREIZIKIEE 47KIE

DOEEITONWTHE Lz, 0.4% pet, 0.2% pet,
0.1% pet3E b & 3KIEL 47KE, 1.0 % pet,
0.5% pet, 0.25% pet&FA Y »ITEEF MY 2
7, 1.0% pet, 0.5% pet, 0.25% pet&F A
GREg+ Y 27 L &1.0%petEILE KB T 2
FEER L 7co & 721992 FE DRI 5D #kkE &
L T Kathon ® CG 100ppm D% F 7 Z &tk
SHE B L1,

3. X FFR b
48B5EBASH/ S v F 7 R MT X D RET L7,
3.1 A &

Finn Chamber ® ( EPITEST Ltd Oy
Helsinki, Finland) & Scanpor ® (NORGE-
SPLASTER A/S, Oslo, Norway) tape®fW
T, MROFHICBEFRERSFT Lz, 7Y V&
RORAEHIZDF £ BEEA Finn Chamber ® D
i, KiFik OEFHE Finn Chamber ®
WWERZONT, BIUICERE® T L.

3.2 # ®
FITE 3PRE % 1 R & 24 B RIC ICDRG BH# ¢
IZHWE->TiT» 70

1. 1992 & #FHF

1992 12 (3B 141 6 (FII4E84 46.3 = 19.0
%), 856l (EISE#38.9+16.3K) D&
FTO97THN ty F 7 2 hEMEITL7c (R1). ABA
AE D 48850, T2BFRIHIERF D/ Sy F T X M5
MEEE2, RIRLIZ, 8EMHED+LE
DGR IIHRFRE 20251 % pet 13176, HH
RE2025 1 % pet (2106, RE40.1 % pet (312
), Kathon ® CG 100ppm, S50ppm. 25ppm,
formaldehyde 2.0 % aq, 1.0% aq, 0.5% aq,
0.2%aqldZznLFhn 156, 1161, 9f), 350,
144, 1061, 1061TH -7 BETLY vi32
B, BRKIZAPITH 7120 T2BRHIED +LIE
DISHEE ITHRIRE 2025 1 % pet 12 1561, FFHL



Ry FTFRAIMERODIVEa—y —RBYRT LEERE

1
* % BEBLIEH—E * % YEAR B :94% 28 8B H: 1
+ v F&: 94 JSCD 92 tvh A H:04/01/01~04/12/31 BEEHA: ~99999999
(————-~— BEBMIAK 0 - ) =
E#: 0~ 9 10~19 20~29 30~39 40~49 50~60 604l £ & 3t FHEw HEEE
B 5 11 16 16 19 36 38 141 46.3 19.0
Tt i 62 280 112 148 140 113 856 38.9 16.3
it 6 73 296 128 167 176 151 997  40.0 16.9
*2
- 2y bty F 72 PR REIE S - x e 3:93% 33183 X 37
WEER ISCDEXNE = b&: 94 JSCD 92 ¢yk ®&FJ:04/01/01~04/12/31
T2 i
(T 0 i O ) S O R ) B U Y . O - =
f 944 9707 967 5 [958 845 | 2z
17| 35| 43| 2 12 10, 10| 12 61| 2 5
IR : R :
0| 1
I ‘1 oo g ;
T Y8979 OTS I U84 376 975 T ijr—gs' 81
+ 2.7 5.31 541 3.6' 0.81 1.61 0 1.97 1.9712.11 6.01 3.21 2.6+ 3.4 2.7 1.91 0. 97
1.0: 1 107 1.270.270.4- 1.0- 0.9/ 0.715.81 3.3/ 1.31 0.8/ 1.6 [.5: 1.01 0.11 0.4}
%3
€7 PREBRER-EEUSCH) o+ Y8 :93% 38188 —15HASH K. 1
2- ; ?UIRDUOI BFI-+ 037 0006 AEE:04/01/01~04/12/31
F3
K - B34 +7 B33 i e #*® aee
e -1 B ) g 1223
€7k B s e e o e s ke e MER - ——-—— = il — — = = - HMER - ==
"% vaa, P e am £ R o2 5 = 2 5% U BEHER Ir R <R
JSCD 92 7k
{ Xathon CG lﬂﬂpou 100ppa  aqua Bh @A 974 0.97 0.01 0.0 0.00 0.00 0.00 098 0.0l 0.0l 000 0.00 0.00
2 ¥athon CG SOppa S0ppa  aqua LEEl 973 0.97 0.02 0.01 0.00 0.00 0.00 098 0.0l 0.0l 0.00 0.00 0.00
3 Xathan CG 25ppa 25ppm  aqua B R A 972 0.97 0.02 0.0l 0.00 0.00 0.00 0.98 0.0l 0.01 0.00 0.00 0.00
4 Formaldehyde 2% 2% aq BRA 962 0.89 0.08 0.03 0.01 0.00 0.00 0.8 0.06 0.05 0.0f 000 0.00
5 Formaldehyde 1% 1% aq BRA 966 0.95 0.04 0.0l 0.00 0.00 0.00 0.94 0.03 0.03 0.00 0.00 0.00
6 Formaldehyde 0.5% 0.5% aq E-2il 962 0.96 0.02 0.01 0.00 0.00 0.00 0.97 0.02 0.01 0.00 0.00 0.00
7 Formaidehyde 0.2% 0.2% aq XLl 963 0.97 0.02 0.0 0.00 0.00 0.00 0.97 0.02 0.0l 0.00 9.00 0.00
8 R-202 Cnimrmal Pruduct 1% pet ex 958 0.95 0.04 0.02 0.00 0.00 0.00 0.97 0.02 0.0 0.00 0.00 0.00
9 8-202 Purified 11 pet % 958 (0.94 0.04 0.0l 0.00 0.00 0.00 0.97 0.01 0.0l 0.00 0.00 0.00
10 3-202 lapur ltlE pet X 958 0.96 0.02 0.01 0.00 0.00 0.00 0.98 0.0l 0.0l 0.0% 0.00 0.00
11 MXEE"}/USBZ JSCD) 1005 as is il 958 0.99 0.01 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
12 2K 1 as is £ 960 0.98 0.01 0.00 0.00 0.00 0.00 0.99 0.01 0.00 0.00 0.00 0.00
= el == =) =] +7
RE82025 1% pet (3 146, AHh470.1 % pet (310 RS, 72BSRIHIERD/ Sy F7 R MEMREES,
- ik ] == 3 s
%1, Kathon® CG 100ppm, 50ppm, 25ppm, R6ITR LTz, 48B5RIHIED + LI EDOGHER 1215

formaldehyde2.0% aq,

0.2%aqlsZnZEn 104,

3241, 1341,
HBIKIZAFITH -7

2. 1993#EHFE

HEFTITAHLIF—

1.0%aq, 0.5%aq.
9fl, 761, 58%l,

8| TH 7o BT ViT1H,

¥ —DEIHHERTRH,

1993 F DX B HEIIBMH 1420 (FIHFEHH43.2 +
18.25%), 4596 (P HR37.7 = 16.65%)

DEE601BITH >/ (F4),

HERH A o 488%

{b&:Fk 37k35 0.4 % pet,
47k 0.4 % pet, 0.2% pet, 0.1 % petidZhZ
N8B, 396, 6fl, 216, 106, 6fITH-
7oo F AV VIBEF MY 2741.0%pet, 0.5

0.2% pet. 0.1% pet,

% pet, 0.25% pet, FAWEEF N 27410
% pet, 0.5%pet, 0.25% petidZ <41 40Hl,

2561, 1361, 716, 54%1, 38FITH -7, &
LB KRBT I N1.0%pet 133661, BET &)
vi36%], Kathon® CG 100ppm (21041, &
KIZSBITH -7z, T28FRIHIED + LI EDFHR




=4
G EEBLIER -8 * % EM B (93E11A168 R : 1
+ v +%:135 JSCD 93 tvh ¥R :05/01/01~05/11/16 BE®A: ~99999999

( EEm A AR ) .
Fiw: 0~ 9 10~19 20~29 30~39 40~49 50~60 60k & 3 FEXEH BUEE

Bt 2 T 36 23 16 26 32 142 43.2 18.2
Tttt 1 48 160 51 69 72 58 459 37.7 16.6
£ &tx 3 55 196 74 85 98 90 601 39.0 170
%5
e 2 bty F7 2 REIE(ISCD) * * R B :93% 9A1TEHH: 45
HE LB JSCOE B IE 4 F%:135 JSCD 93 tyhk % 6 :05/01/01~05/08/31
T8 & T 7 B
EE[T T9 173 174 5 15 7 13 |4 15 16 17 18 19 10 11T 712 13 (14 I
= [ 42374947 560 BI7| 55T 37 573 434 493 558 | 516 544 | 561 | 518 531 | 541 | 464 | 48 508
R 40| 28 15| 38| 14 7| 14| 22| 2 28] 1 131 -1 "1k wagl 9y Tia) 2 8
+ 71 29 18- 1 5| 10 70| 3 2l 32| 22| 15| 48| 44| 36| 2 9
- 1 8 5 1 21| 1 12| 1 30| 19| 14| 1 0
or 2 2‘ B 0 3 2 0 0
IR 31l 19 9| 0 25| 1 1 1 0
AT | 583 5801 582 [ 58 | 5861 597 575 573, 575, 5171 574 575, 5781 5761 5761 5771 576 5761 578 | 5791 50 |
XS +7[22. 111.6. 3.6/10.1 4. 2.2 4.0120. 2117 3.0 8.7 4.7 2.410.01 .51 6. 1[19.4116.011. 8 1L.9 LT[ 2.
%2 F115.37 6.7 1.01 3.61 1. 01 1.7]16.3 8 2.4 1.6 1.815. 13971131 8. 71 T.41 0.9 1.
E ) S v, DY S
[E gl ——1— fgfﬂ—g; - T 1] [ i I
= | $83 ; ! IsTe I
+9 l | 10
: § :
. 1 0
:B;l;l’r W I I I ‘ss%‘f > G I
I it | 1 T I )| f )
ST VT 1 1 I | 1 | 23] 7 1 ]
T2 +]0.41 ] 1 [ [ [T0.8] =0 K ]
*6
ok FRERER—KEUSCD) ke ERM g :94% 28168 — 1585543 W 1
7*; 00000000~ 12 &3-+":99995999 K% H:05/01/01~05/12/31
RA:- R 7 2333 * i8:3:3 - g e PAEBE
1 HERT LU
tv & Ly (FEICo 4ABBFMBR - —————— ) (—-E—— 725#!‘1!%& ——————— )
&85 RRE/ TV 2 E £ 8 B F % & REM - +? + - R2ad IR - . aes IR
JSCD 93tk 16
1 BAUC14-3H20  #X{L&&3 0.4%  pet 2 576 0.73 0.07 0.12 003 000 005 0.76 0.04 0.12 0.04 0.01 0.04
2 HAuCL4-3H20  HE{E&&3 02%  pet 24 574 0.85 005 0.05 00I 0.00 003 0.8 004 006 002 00l 002
3 HAUCI4-3H20  JE{E2&3 0 1%  pet Y] 576 0.96 0.03 0.0l 000 000 000 097 0.01 0.0l 000 000 900
4 BAUCI4-3H20  E{EZ 34 0.4%  pet 2& 578 0.88 0.07 .03 0.0t 0.00 002 0.8 005 004 00l 000 001
S HAUCL4-4HZ0  E{E2E4 0.2%  pet Y] 575 0.95 0.02 0.01 0.0; 0.00 0.0 0.95 002 0.02 000 0.00 0.01
6 HAUCI4-4H20  fZ{b& M4 0 1%  pet 28 576 0.96 0.02 0.0 0.00 0.00 0.0l 0.98 0.0f 0.0l 0.00 0.00 9.00
L T S 105  pet 28 579 0.90 0.04 0.05 0.0z 0.00 0.00 0.90 0.02 0.06 0.02 0.00 0.00
8 11,3 & +EUL 0.5%  pet F3 577 0.92 0.04 003 0.0l 0.00 0.00 092 0.02 0.04 002 000 900
9 ZFNIT @IRIIL 025% pet Y 577 0.94 003 0.01 0.0i 0.00 0.00 094 0.02 003 0.0l 000 000
10 &R ETFIIL 1.0%  pet E3 578 079 0.09 0.09 0.03 0.00 0.00 0.80 0.06 0.08 0.05 0.00 0.00
11 &S M FR9h 0.5%  pet Y 577 08 0.06 0.07 0.0z 000 0.00 0.84 0.05 008 0.03 0.00 000
1z ZH@s L 0.25% pet Y 577 0.89 0.05 0.05 0.0z 0.00 0.00 0.88 0.03 0.06 0.02 0.00 0.00
13 Aamoniated sercuric chio 1.0%  pet FYd 579 0.86 0.08 0.05 0.01 0.00 0.00 0.88 0.04 0.05 0.02 0.00 0.00
14 mﬂs&vt-mwsa Gsh1° To0k  hetis ER 580 0.98 0.01 0.0l 000 0.00 0.00 098 0.01 0.0 0.00 000 0.00
15 Kathon CG 100ppa 100pp  aqua R A 591 0.96 0.02 0.02 0.00 0.00 0.00 0.97 0.01 0.02 0.00 0.00 .00
16 WA 100% 1008 as is E3 590 0.98 0.01 0.0l 0.00 0.00 0.00 0.97 0.0z 0.01 0.00 0.00 0.00
0,
B 3/KIE0.4% pet, 0.2%pet., 0.1%
pet, 47Kk380.4% pet, 0.2% pet, 0.1% petid % S
sz n 9l 466, 96, 28%, 1461, 96
3 - Y, = e 12z~ =)
ThHotco BFAYTEF MY 27L1.0% 1992 FDHEIAFEDERL D, FRE 202513857

pet, 0.5% pet, 0.25% pet, &F A GBS b EREVWHRZENBEICEEERS D, IR
)27 41.0%pet, 0.5%pet, 0.25% petid% 72025 D 1/10DEET L+ KRIET 358\ VEAE
nznashl, 3261, 2341, 80#1, 6561, 50F HEFTEZIENHBALAT, FRE2025 %5 m
Tdh 1o EILE KBTI F1.0% pet 12435, KRIATA2B8ICBELTAVWE I ENEEN
A&7+ ) 3561, Kathon ® CG 100ppm I %, Kathon ® CG 100ppm THE S 13 Rl BRI
9fl, FEHAKIZSFITH -7, BEHond (F3), FMBGHERIZ50ppm, 25



ppm CEBEEEL L THEMNE L, Kathon®
CGD/¢y F57 X M EBEREIZ100ppm & ERE L
725 Formaldehyde 2.0 % aq (288 5 Al
RIS (IR) EHESINIBINHD, + 2 KIEGH
4B8EERIHIETI76], 7205MKETEIHEL1.0%
aq B L T2ELLEDFIICERH SNt 0.5%
aq TRERIGNFHL, o7 LILF-BE2F
TEREETHIRIGEZZELIFDSD, 7L
F—HlxRELTAEELD >, T,
formaldehyde 131.0% aq =15 BE L RE L
=%,

1993 FD R FE DL R & D 18L& F 37k180.4
% pet. 0.2% pet TIIBE & IS HI B IG A 48 BF
M¥IERICENEN3LG), 196, 7207/ ERF
12256, 1361 & thdFE¥DOTIE 9P & LR LT
FEFEENSEENSC, Ry FFRAIT UL V&
LTIRABYTH B EMHIBE LT, EILEEES
7k38 0.1 % pet & 381L&E 4 7k350.1 % pet (3BE[E]
BOBURER LI, &F4Y v IBF MY 2w
LITHE L TEF ATREES b Y 27 LIBHERN
S +IRIEEETBH LSBT Sy F T
2 MERMNSEFAY VIBEF P Y 27 LDFN
WRyFFZAMTUILT LV ELTIRBYEEELI SN
5, BILEB3/KIE01 % pet E&£FAY VT
F b Y 27 £0.25% pet + 2L E DRG] T 48 B
HIETIZ6H. 386, 728FRIHIETIZH,

50 TH-7co M- TEILELEE3/KEI20.4 % pet,

0.2 % pet TRHFREZ2T 2H0%<, 0.1%
pet TIZT7 LILF—f% R & § ket At &

Ny FTFRMERDIV Ea—F - REBEYRT LARRHFE

N3, EILE_KET I F1.0% pet DR L,
HE LK TRIMET L2574 v TR#F
M) 27 L0.25% pet D7 LILF—2RIET
ZOICRROLBLIZT VLT v EHEINSEH,
IUFEDLTOT—F —DNANIhTHREWD
T, RREHRERET 5,

X &

1) BT Ny FFRAMNERDao Pa—5 -4
Bic-oW\WT, K/F344 14:183-184,1992

2) BARMERTEEES  EEBEZEN NV FT v 7,
EHEME, MR, 1988,37-39,72,397-422

3) WBENT, ARTGE, EEBH, EINRTF:
772025 (Lithol Rubine BCA) 24k % Ol
K%, K33t 11:238—244,1991

4) EHHETF, BELR HESTLELL6%E
PIERS : R 2025 & HIRAARRG R, /g 3414
12:203—208,1992

5) $BAER, BIRTF: &B/ Sy FF X DBHRA
B, BN 3414 14:35-43,1992

6) =T Ne=T Ry BHERR HELHE
82:621—-628,1972

7) BREX: KEB2025 L ZOREMD/Cy F 7 X
FMERRUBRREEEOHRE, KH35H16:37-
44,1993

8) F % F :Formaldehyde # & ¥ Kathon ® CG ®
Ny FFRNEBBEOKRS, K351 16:45-
54,1993



BB BBIEIC 5~ R Ml El
— < 2 MBI A AR RO —

K RFEZE

it & % 2

Mast cell—deficient rats and mice were characterized in molecular and cellular lev—
els. The Ws locus of rats and the W locus of mice encode the c—kit receptor tyrosine ki—
nase. The Ws locus is a 12 base deletion at the tyrosine kinase domain of c—kit. The
Wil W" and W' are three different point mutations of the tyrosine kinase domain of
the W (c—kit) locus. The molecular characteristics of the W', W" and W' mutant
alleles were consistent with the numbers of skin mast cells in heterozygous and homozy—
gous mutant animals. The coding region of the W *" mutant allele was normal, but the ¢
—kit gene was not transcribed in cultured mast cells derived from the spleen of W="/W ="

mice.
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Roles of Mast Cells on Skin Hypersensitivity:
Development of Evaluating Sys—
tem by Using Mast Cell—
Deficient Animals

Yukihiko Kitamura
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. Osaka University
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Using antibodies that recognize either tyrosinase, tyrosinase—related protein 1
(TRP1) , or tyrosinase—related protein—2 ( TRP2, DOPAchrome tautomerase) , the
quantities of those melanpogenic enzymes were analyzed in five melanoma cell lines that
possess various degrees of melanin production. There was a positive correlation between
quantities and synthetic rates of those melanogenic enzymes and thier melanin forma—
tion. Surprisingly, pigmented cells showed higher levels of melanogenic inhibitors activ—
ity. These results clearly suggest that melanin production is regulated by a subtle bal—
ance between the activities of these enzymes and other factors such as the melanogenic

inhibitor.

B R

ASZVEAICEE T 33 008K, THOL,
Fovr—¥, For+r—FEEEH1. Foli—
YEEEH 2 (DOPAchrome tautomerase )

BT IHEEANT, NS4S VEEIIR
M54 2BEORE A S = VELADBRIZONWT
BT L7co TaBERA LAHIgiis 5 = Vv EARED
R 55504tk TH B, JB/MS-W %<
TRTOM2IE4 B8O MSHMBIZTAS = >
EAREE 4EN 530 EFTHEML., JB/MS-
WD A5 =V EAREI MSH OMIRDH I HH)
bodNy 7757 FUTTH-1, THH3
DOBROEL W LUIIEREE MDA S =
EEAERED I IZIEDHEREBE GRS STz, JB/
MS-W AW TAMHR D F o v+ — iR
FOBEAEIT-70E T AL 20,000 5L EDFFE

Purification of melanogenic inhibitor
Koichiro Kameyama

Kitazato Institute
Medical Center Hospital
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Contact photosensitivity ( CPS) is successfully induced in mice by application of
photosensitizing agents plus irradiation with ultraviolet A (UVA ). By using this
mouse model, we evaluated the photoallergenicity of cosmetic agents and the protective—
ness by sunscreens. Photoallergic cutaneous responses were induced by photosensitizing
agents, including tetrachlorosalicylanilide ( TCSA ), tribromosalicylanilide, bithonol,
musk ambrette, and methylcoumarin. In CPS to TCSA, two UVA-absorbing sun—
screens, benzophenone—3 and Parsol 1789, dramatically inhibited the CPS response,
whereas the two UVB-absorbers, p—aminobenzoic acid and 2-ethyl-hexyl-p—
methoxycinnamate, exhibited much less suppressive effect. These findings indicated
that the murine CPS model is useful for screening of photoallergenicity of cosmetics and
evaluation of photoprotectiveness by sunscreens.
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Screemng for photoallergenicity of cosmetic

«gs agents and evaluation of photo—
protection by sunscreen agents
using a mouse model of contact
i photosensitivity
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Fig.1 Absorption spectra of four sunscreen ingredients
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Table 1 Effects of sunscreens on the elicitation

of contact photoallergy and ordinary
contact allergy

Group Sensitl- Challenge Sunscreen agent Ear swelling
zattion rulpongg + SE
{xt0 cm)
Experiment | (5% sunscreen solution)
A TCSA/UVA TCSA/UVA 3anzophenone-3 0.3 ¢+ 0 223
8 TCSA/UVA  TCSA/UVA Parsol 1789 0.5 + 0.20%°
c TCSA/UVA TCSA/uUvA PABA 2.0 + 0.142
[ TCSA/UVA TCSA/UVA 2-EHMC 2.1 % 0 172
E TCSA/UVA TCSA/UVA Vehicle 4.5 # 0.59
F - TCSA/UVA ] 0.5 + 0.18
Experiemnt 2 (1% sunscreen solution)
A TCSA/UVA TCSA/UVA Benzophenone-3 1.0 + 0.46%
B TCSA/UVA TCSA/UVA Parsol 1789 0.8 ¢ 0. 252
c TCSA/UVA TCSA/UVA PABA 3.3 + 0.46%
] TCSA/UVA TCSA/UVA 2-EHMC 3.5 ¢+ 0. 18¢
E TCSA/UvA TCSA/UVA Vehicle 4.3 + 0.25
F ol TCSA/UVA = 0.8 + 0.25
Experiment 3 (5% sunscreen solution)
A ONFB ONFB Benzoohenone-3 8.1 + 0.51%
8 ONFB ONFB Parsol 1789 9.0 * 0.70°¢
c ONFB ONF8 PABA 8.5 + 0.96°
D ONFB ONFB 2-EHMC 8.5 + 0.87°
E ONFB ONFB Vehicle 8.9 ¢ 0.88
L - ONFB = 1.8 » 0.25
3 p<0.01, compared with Group E.

o

n

p<0.01." compared with Groups C and 0.

statistically not signlficant,

o

compared with Groua

UVAH# 27 Y —2T&d®5benzophenone—
3, Parsol 17893 UVBH 227 ) - TH 5

PABA, EHMC & D BAE 72 TCSA XL HaEA
MAERISHT AIMEIERL (Figure2). %X
7)) — U TCSA L REMaDEEa%=HIET S
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Wavelength (nm)

Absorbance spectrum of TCSA—epider—
mal cell photoadducts formed in ear—
lobes. Five % solutions of sunscreen were
applied to earlobes before irradiation.
The values represent the absorbance of
extracts equivalent to 2 X 107 cells/ 2.
The data were expressed by subtracting
the absorbance of extracts from the
same number of epidermal cells ob—
tained from mice untreated with TCSA
and sunscreens.

Fig.2

Table2 Amountsof TCSA—epidermal cell pho—

toadducts formed in earlobes
Absorbance at peak absorption

wavelength + SE® (x1072)

3enzophenone-3 St 1€
Parsol 1789 10 + 1€
PABA 21 ¢ 49
2-EHMC 26 + 3d
Vehicle 27 & 4

2 Five % solutions were applied to sartobes betore irradiation.
® The data represent the mean of peak absorbance batween 254-262
nm in extracts equivalent to 2x107 cells/mi.

€ p<0.05, compared with the vehicie group.

¢ statistlcally not signiflcant. compared with the vehiclie group.
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The mechanism of formation of skin was studied using a reconstituted skin model.
The dermal model was made by culturing fibroblasts in three dimensional lattices of
collagen (collagen gel culture). It was found in this model that cells recognize and
bind collagen fibrils utilizing their cell surface protein, cellular fibronectin (cFN ).
Collagen fibrils induced the synthesis and phosphorylation of specific proteins in cells.
To develop a technique to grow hair follicles in the skin model, dermal papilla cells were
successfully immortalized by transfecting them with SV40 viruses. These cell lines
should be useful for identifying a hair—inducing factor.
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The study on the mechanism of formation of the
2 skin utilizing a reconstituted skin
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UVB is well known to induce anti—ENA antibody binding on the surface of human
cultured keratinocytes. In SLE—prone MRL/lpr mice, UVB irradiation accelerates the
onset of skin lesions and augments the cytotoxicity of cultured cells. Based on our previ—
ous reports, we examined the preventive effects of sun screen on UVB~-induced changes
tn vitro and in vivo.

Normal human cultured keratinocytes were purchased from Clonetics ( EPI-
PACK, San Diego) . MRL/l mice were maintained in our laboratory. As the sun screen,
di— ( p—methoxycinnamoyloxy ) —mono— (2" —ethylhexanolyloxyl) propane was dis—
solved in acetone for invitro test and in the base cream for the in vivo test.

In vitro MTT assay revealed the 1~2 % sun screen solution in acetone blocked com—
pletely the UVB—induced cytotoxicity of EPI-PACK cells, mouse keratinocytes and
mouse fibroblasts in culture. Anti-ENA antibody binding to cultured human ker—
atinocytes was markedly suppressed by sun screen. Long—term exposue to 500md /cif
UVB light accelerated the development of skin lesions in MRL/] mice painted with base
cream. In contrast, 2 or 4 % sun screen painting blocked the early onset of skin lesions.

These results suggested the usefulness of sun screen in the prevention of photocyto—
toxicity in human and murine lupus dermatoses.
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Immunological Effects of Sun Screen on Hu-—

: man and Murine Keratinocytes
Irradiated with UltraViolet B
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FELONE), o, BAHIVIETY RDOEK
Ed 5 WIS ERAREF ML E 1T - 10

E M REEEMARIL. FIERIRLOBIRE
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72 =72 (LE) OBEDOXRKMIEEEIL,
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B2 )= FELT. di-(p—methoxycin—
namoyloxy) —mono— (2’—ethylhexanoyloxy)
propane (¥ A —FB. LITSB) ZHW7,
EEIC L - TIE. SBOar hbo—iL & LThase
cream (oil 13 %, moisture 7%, UV ab—
sorbent 8 %, P—25 3%, water 69 %) =M\ 72,
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Pam. HSC& 3\ 32 MRL/1 =™ 2 DIFHEF
HRRIZXTd % UVB 50mdJ/ci D EEBEHI BT
2%SB (5 xF v 7 iz SBiEkRiR A AN, M
LU IcHRg, BEHRE I, BREEANDL
ICHEEMRETORIEB,) (&, STRIICHaEE
tEAREIE L7c (K1) HSCRARHEFHARTIE,
MERFEHEOERNEZ 720

% 1 Percent inhibition of UVB—induced cyto—
toxicity by sunguard B

Concentration of Sunguard B
Cell

0 0.5% 1.0% 2.0%

Pam 212 0% 0% 100% 100%
HSC-1 0 60 £ 11 100 100
MRLA fibroblasts 0 437 49 +21 100

Results are expressed as the mean (% 1SD) of

three experiments.

1 ) Sunguard B was dissolved in acetone.

2) A single 50mJ/cf UVB light irradiation was
performed.
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LE Control
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1 Cytotoxicity of Cultured Keratinocytes to
uvB
25 | ] : non-treated
,__[ . sun screen
20 F
<
g T
10
=
=
S 10F
S
o
5 e
MRL/I| MRL/n
(newborn) (newborn)
UVB ; 200mJ/cm?
2 Effects of sun screen on UVB—induced cy—

totoxicity of cultured keratinocytes

SInE 1S 5 7o, IHEIOEEICIE. < Z[EIC
BELBERRONE A7, K213, FoiEE
KEMARIC UVB 200md/ci% BBE L 7o & & D
fastoBRERL TV,

2.2 HERERRICHTIHOR
2.2.1 MRL/IRDRDBHE

MRL/1< % 2 3REMNBEEACRE <Y X T,
4-5r ARICAONBEZIIE N LEOEEETF
LTHBY, ZO=Yy 22AWT, K3DER:T
IR - THREHAE — B I &Ik 28 1T » 12,
H e DUKDOHELER S LD UVB 500md/cif
(3D C) BB CHRELARMNAENB SN
B ENHBAL TWE DT, SEIDBEE% 500
md /e ERE L7, MEBFE LTL) 4%SB.
2) 2% SB. 3) base cream. 4) HEMLED4
DRHE LI, RIRMARICEWT, 1) 2)
TERLUESFRIFENENIR SN2 H0D,
DREFHNFRRICBWTENR SN WDIZER
DITEL THoto FITHEIDERTIR, BE
ANOREELMIATH 55 V47 2D E)
BEEARZL THhI, ZOHE, RUIRTLIIC
SBEZ v/ v RflfaDE DG 5 &

03ko,,  MRL/Mp-Ipr/ipr(MRL/I)
v MRL/Mp-+/+(MRL/n)
[
1.5-mo-old

03¢ UVirradiation A:Control
B:100mJ/cm?

uvB < C:500

D:1000

E:1 J/cm?2
P < F:10

28 times every two days
Examination : Light microscopy (skin & kidney)
Ultrastructural microscopy

Skin lupus band test

Anti-DNA antibodies(lg G)
Proteinuria

3 Invivo UV lightirradiation



% 2 la*—Langerhans cells in the epidermis of
MRL/I mice irradiated with UV B

Treatment Number/mm
4% Sunguard B 375+7.1
2% Sunguard 8 347+ 3.9
Base cream 3ilk7: £15.2
Non 239+ 52
Non-iradiated 337159

control

Results were expressed as the mean (+1SD) of
5 examined mice.

MWHEEAL 72 LAL. 2D LD M{EMIEbase
creamBTCHRONIIENSSBHRENLETZ
AEENBIEEE LTE-> TV,

2.2.2 IMENAMGKHEAHEEE

-UVBSERMETILELT-

UVBRBEHZ L > T, ERAEBEREMlaRT
IZENA (extractable nuclear antigens ) VR
BINBIEERRLDBDOTELTY, HiF
BEHERT LE BEOEKMIATIZ, 32k
O— ISR THWRREZ =T (K4), -

60+
anti-SS-A
anti-RNP
50 Il --ti-ssONA
NHS

401

% binding of probes
w
2

20 R
10
0 i
LE Control
(6 cases) (10 cases)
(———) cytotoxicity baseline

4 Antibodies binding to cultured ker—
atinocytes irradiated with UVB (100mJ/
an)

T, ZORFRIX. UVBIWT XL Mla0 B =
O —H—L LTAVWONES, ORI
Xt LTSBANUR/ LT, MFIBNCE < DB E 4R
L7

FEROE L 0B E MR B RREME
FRWL, ks L THW/SS-A/Ro, SS—-B/
La, RNP, Sm it BICHRENLME X, SLE
BEDOMELR 7V —= 7T LICkDB,
HREMD®RFEIZ. double immunodiffusion,
counter immunoelectrophoresis ¥ & Uf im—
munoblotting Ik TiT - 72, ftic, BERZE< Y
ZHEDE /7 o—FIILILdsDNA #{E & i ss—
DNA#EAHW, a3V bo—JL& LTEHEAM
B (NHS) »EEMEBRERER W RIEAE
3. Lab—Tek chamber slide & %\ (3 60 mm¥
BAT A ValliilaeEEL, 10~80%3 7
WLy —ITELIR, Y027 ) -V ALE%
fT-7:%50mJ/caf® UVBBBE L. & 512 24 8%
%I RN ARFRICHE L 7

MENARFEOEBEEZRMa~D- S 13, B
" DT &L, Lab—Tek chamber slide A2
ld. acetone T. flow cytometry FHIZI3Z. 2%
RZFIVLTIT e FTREE L 7cfifaz AW T
#BEt Lo ZRIAKE LTI FITCHE N 1gG
AW, R3TTT EBD. FACSHHTICTH
SINIMFEENRENGED S, Fio, BEDOEL
EEICBWT bRKDBERE5 1
% 3 Effects of sun screen on UVB induced bind—

ing of antibody probes on the surface of
cultured keratinocytes by flow cytometry

% positive cells
Antibody specificities

Control Sun screen
SS-A/Ro 23.5+ 69 53%1.2
SS-B/lLa 20.7* 6.6 37£3.6
U;RNP 246+ 8.7 41+51
Sm 142+9.7 54%49

NHS* <1% <1%

Results represent the mean (%= 1SD) of at least
three experiments. Cells were irradiated with a
single UV B dose of 50mJ/ecni.
*NHS;normal human serum
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The skin surface patterns of the three locations in 126 healthy Japanese men
aged 25—83 years old, were assesed by using the image of the video camera ( DSS
and VMS-1210) . Correlations between age and furrow density of the three locations
were as follows, volar arm ; —0.34, arm ; —0.34, palm of a hand ; —0.19. The area of
furrows were also correlated with age in volar arm (—0.39) . The step-wise multiple
regression analysis revealed that results of % area of furrows, the degree of
anisotropy of thickness and the line density in volar arm were independently corrlat—
ed with age. Assessing the skin surface patterns using the image of the video macro—
scope are convenient for the evaluations of progression in skin aging.
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Aging and Skin Furrows
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~ School of Medicine,
 KEIO University.
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2.2.1 HEOBHZEICIE. DSS (Direct
Skin Sensor) (7Y 3Iv7) &, ETFA</7 O
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Age Age
ni 7 17 3¢ 48 13 nl 7 17 39 48 13

Line {(Furrow) Density %Area of Furrow

W6 Fd (RAZE) LU %Fa (RO EH
F) LFEBEOBE. 10ERBOEHKES
DTH?b, Fd. ¥ FaicoW\WTid, PEHIcH
FCRRREICEL T AERICH D 1ETS b=k
HEL 12BN, SIS BIC Lichs - Tk I
LTWwa, K7i2, [EL < MEEELEF TDOFd &
Fa OF#h & OHEBA BRI TR LA, Th#
NAERGZREIE. Fd —F#h0%0.34. % Fa —FHi

N0.39TH > 7,

.9
Fd

38.0 i 5
40 89
Fd=57. 26-0. 223+Age Hap
8.9 T
%Fa :

9% Fa=66.47-0. 286+Age

M7 FE#EFd (RATE) KLU%Fa (RED
mHEE) LORK,. ATMERMSTRELZDHO

Age

B it & s B

Mgz LEER & FEMTBHRIN/AFdEE
FHHEOHEMAER LI, LEERITIZ. 0.34&
INBAELAES & BF TH - 72h'. FEEHTIZ0.19
THO ., FHUNOBERDESLAKE VW ELE
Z ot

DtXo. KiE - REOMBEIZ, KETE
DL EFOEREEDETTHD . FhhE & bic,
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Lt EZ 5N 5,

0.0
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5.9
Fd
43.9|
30.9!
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18.9]
9.8
48 &0
Fd=29.15-0. 086%Age Age

M8 F#&Fd (RBEE) LORFE, LA LRE
ISR, THAFEBTRELLHO

3.4 FHEBMEHEULLSEEHN

RIS, T SOEEN)., ENNFHEIEE OB E
HiZ& T, COKE - REDBEHRENS, &
NEFERHREFRLEZONRT LI, Fd. %
Fa & EHFMTIEERICDWTRY I —EHE %
ELT. BEIN/EH9IRBANIAEKRET S E
BRI AT - 70 (F1), BITIIEHMEREIEIC



®1 FHEENERELLLEQRIF
THI@EE (F=2.0)

LI 4 {REIR R [ I RER 4 F &
E#OBEHRE (%Fa) -0. 386 -0.291 11.01
E#oOKIOH —# 3. 565 0. 227 .11
K o#® % K (Fd) -0. 307 -0. 200 5.11
B x DR MOKS D—# -3.302 -0. 152 3.26

EHEMEHRR =0.49.  REHKR=0. 24

X0, FE20UTORFEEINL TIT-70 £
DiERFafl. BEHFLATORBEOKIDY
—t, Fdfi. SEFHE1IARIARCBIT2KZDH
—MD4RFIRERIN, ZOBELORFROEEF
#E120.49. REFREUT0.24TH -7,

3.5 EBWFR - EBRERELO G (XR2)
Fd. % Fa&. BERNR & OBEGZEERT L7,
%213, Fd. ¥ Faz 2N FNBNEK. BK
F—5&E LT, F#. —HT LI IVENE. —
HEYEARR., EME., M E. Jogim/E
. ¥aolbx7Fo—)LiE, drisihiE. HDL-
a L R o—/)UED IR AR T & LicER

*£2 Fd., %$¥FadcBkmrREDBER
(Fd. %FalgzBMERL LEEERRA)

Fd %F a
= R T .
B L& %8 i 3% [E30 2
-3 & -0.215 -0.327 | 12.41 -0.284 | -0.375 17.78
I1B7A3—AER&
(& H) -0. 271 -0. 047 0.22 -0.707 | -0.106 1.22

| ERER (X/B) 0. 003 0.007 | 0.01 -0.015 | -0.032 0.13

B (%) 0.038 0.078 | 0.45 0.038 0. 068 0. 37
YI-SUREM i & 0. 029 0.060 | 0.12 -0.063 | -0.113 0. 47
o 5k B M 0. 034 0. 049 0.08 0. 065 0. 081 0.23
Mo v 27a—nfE | -0.030 | -0.157 . 1.91_. -0.014 | -0. 064_ 0.35

m i# P ¥ fE R @ 0.003 0.043 | 0.12 0. 001 0.018 0.02

Mm#HFHD L —

AU RFO— Al 0.023 0.038 | 0.14 -0.148 | -0.215 4.72

R=0.38. R*=0. 14 R= 0.46, R*=0.22

RO ET-7co TOHR, Fd. ¥ Fas bic
FHoMBENIAEL, % FaictLTHDL-2 L
Z7a0—)ULEDOBEENRH SN fhid. HFICHEE
EF 3R s ntih- 7z,
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E# (Skin Furrow) (3. BBAE4 » B3R
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TOFBEREFEMEENT 2 0480H D L Bbii,
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FREDBEDIOIIIBEL T\ -7, L,
SEMRFEMA LD - 72H5, VMS-1210 TlE A
7 —EEVPEONEZEND, KEHOBEE, §
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B TEGE TSI LES bDEF - 70,
SRS LRz, AR RNy 7 25Z2 Lc@s
HETH-orotsd, FN40~50ICEP LT



B0, 2L LTEEHE ORBEE/NFHE S L
lEbEZONDG, LML, EMFFEIEE bRZ
Thitd 5 &, Finr BRIEKE LAEBRXD
MRIFE20.49Tdh - 72, - T\ FHEEDOKR
FRETE. o DEMOGRAERDEEEMN
FWHOFHMICETH 5 ZENHERINI, T
FHETIE. RBOKS, KBDEOWEBRE. K&
DR X DH—ED IIFF ICEHMENRD SN
FiHEENEHEL-E@RATE. Fd. %
FaDfticF#EDK X DH—UNFELZRART
L LT EN, UENSSHEBEINIEHE

- REOEANMBHELIE. EBOEEDRD
LZOEBEEDOETTHD., FhL & bic, KB
IR LB H B HDD, ZDOKIIILHAL
L. FRAEODZEORARL NI S &1k
EFEZ N5, Corculf SOWMETH 2. Mk
IS BAMLEE L THBEEORD . KR
LroEmE2sEL TED. BIERKOFERE
HoTWBH, TNSDENEFRICHIES 26F
fRIZ2VWTIR, SEDOHEREEZDDEVHED S
N5, o, TOMICKBEDREEDEM L MNERR
RO—>2&E LTHEIFTW S,

BEOEBEFENLERE LTI KEMRIH»
MBHERBICHT BT E L TORENEZ SNT
W3, SIHEORBMEEOZLE LT, EFTLEA
ODRFEADETFSND, JhicidaT—7 iRk
DD & EHREROEM - B L5 LY.
ZORR, RELBEFEOEALIEITENE &0
O, B DKL SEBREEOREDRER LS 5,
FEDOZIZ. ThoDERBOLELERBL -
bDEEZOLNTWE D, E->T. KBEED
R/ - ZOEBROBTIZ. B EOESTTDKE
T ERBEWD X b L RICKT BIEINS - BT
DETEVSMHELERBLTWEEEZ S
na,

BERATRE OBETIE. ¥ Fat HDL-2 L %
7 0—)UE L OICEOHENED SN C
DERIZOVWTIIARATH 5, BAID v 7 & BUE
BLOMIC, Fit. BABHEEZZERICVLNTH

B i S hnt DBtk

BRSNS 5 T 2MENVRINTVENY |
SEO®RF NS 3. KL ORERIZED SN
Mot ROKRBLERBOBEENSEZL S &
Rt O MEBOREE R KB, 28 0K
DT HEEHPIINEC L 2 BN RSN 58
fiThHzsEEZ SN,

5. ¥ 1&

5.1 DSSZRWcHIBERELDEEDEE
. 25~83DRE B TIT- 0

5.2 ®BRLIEEBOYH T, EWMEFEMIAE T
2. BBOKE, KBDBOREE., FEDKS
D—mDIIREIC. EENFFMIAE TIX. K&
EE (Fd). BBEEE (%¥Fa) IZFE#hE D8
BMNERD ST,

5.3 LtERoEHY - EEMNFFEEEOMEEYE
K& -T. B OMBEFZRSIIER L. FiHEHE
HZEHE L-EBER TR, 0.49DHEEFRHK T
&ﬁfio

5.4 DELD., REBEOREKNIMEZEILIZ.
KEOEEDHD & ZDEERDBETTHD . M
RIS DEBIIRSBBEENH D DD, D
KIFBHIL L. FRBEODZDOIERER b A
DY g

5.5 mEIBEMAIC, ERERM. FEHRTL
BE L7, LRERTIE. fikslsBFOFH
OEBENE SN FETIIERIEZE< |« 487
ERDOEBNREVWEEZ SN,

5. 6 SROREE LTI ANEROZEE
SOIHELIBERELDIERT S L, BET S
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The feasibility of percutaneous absorptiometry technique utilizing an open—ended
Photoacoustic (PA) cell are reported. This PA system is capable of measuring percu—
taneous absorption in vivo with both high sensitivity and accuracy. In addition, it pro—
vides the means for very simple measurement, compared with conventional methods
such as radioisotopes.

An in vitro percutaneous absorptiometry was attempted using 1 % indomethacin

(IDM) ointment applied to an extracted hairless mouse skin. By this experiment, both
the decrease in the amount of IDM on the donor side by the PA signal and the increase in
the concentration of IDM in the receiver side by UV absorbance were observed along
with penetration of IDM through the skin.

An in vivo percutaneous absorptiometry was attempted using the 1 % IDM ointment
applied to a hairless mouse. The diffusion coefficient of IDM through the skin in vivo ob—
tained by this PA method was calculated to be 6.7 X 107° cif /min. This was in good
agreement with the results obtained by the conventional in vitro method using a longitu—
dinal diffusion cell.

Based upon the results shown above, it was concluded that the laser PA method us—

ing an open—ended cell was applicable to percutaneous absorption.

1. ICHIC

W, BERIEERCEFORREE, 4
HIDERE R R4 2 HERSRE SERAR
FTRHRAITONT VWS, JHIIHIRAIE HhEL L
THAANL. BROFBFERENR W 2 & PRITER
DNS W EREDFIEEHFTENHTH B, L
MU SIRADFEB I, ABREIC LT
THEXETIEE (A iIcwWhicLTERIE
RIRXEBZNTH 5, EERD /LR ED/HNA
BRZERTBEICHL, RS v /7)Yy =25
L (DDS) EWVWIHEENBAIHEDN TV A,
DO DDSHFRITHE T, ZEHIORRE R

Percuta eous Absorptiometry by Laser Pho-—
toacoustic Method Using an
Open—ended Cell.

Tsuguo Sawada

Faculty of Engineering,
The University of Tokyo

BELGRTHD, DD, LRSS O+ T
4 b =7 (RI) B EDHLIEHENRREIN
TWaD, BEICHSEL MEDORRRINE
B ATRE S RIEE BE E » TWEW, Filin
vivo AIFEIZ B W T invitroiE L D I SIZEE -
TOWIEWDONBRIKTH B, invivoikiZHBWTIZ
—RENCRIVAV SN TV BD, WHREFIhK
FEMEE < —H— & LTRILEENHD . #ll
ELBOTHREIS D, 27—V 7kELT
BAREYE BN S, ISICHARDILENSE
~ (in vivo) ICIZBRATE LW, EEiCHDIE
L < in vivo IFEDAJREISFFHBIEN R EF N T W B,
Fro3InETIc, BENOSBEITELRIT
SEED A RES BB L L AW EEE (PA)
EEREFE L. invitro. in vivo BRERIAIE~
DBAEIT>TEIY P, ISITLDAEMR
MEAILKT B, UV Lb—H —3EER W
SEE TEEEICEA AR R L ER W
UV L —%#—PAEEFRICHARE LY. LT
RFEIZKBANT UV RT Y ZADin vitro. in vivo
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R TE 24T\ S REVID AL AR AL
ARDIz. ARRINTH W TARIED R RIVAEE
L LTOFEMEERET 5,

2. £ B

K1i254 b A A FE—EROREKEPA &I
2RV in vivo BEBINAIE Y 27 L %KD,

Ar* LASER  WAVELENGTH LIGIT
(5H) CONVERSION UNIT CHOPPER
1 | (e g 1
E—
Nonlinear Optical
Crystal (BBO) !
OPEN-
: PR CELL
FREQUENCY CONTROLLER |—:  [pRe. ave | — A LEL
[compurer|—]cuarr recoroer|—{Lock i ae | b=
$ .
PHEN

1. UV-PASEERAW-BENOSHELRER
RAEY RT A

FEELT25Tnm DUV AR W, UV K.

5W (=)F) o7 )3 L —H%— (Spectra
Physics, Model -2020) iZIEBF ¥R (B
-BaB.0, : BBO) % {#fA 7ot FWAARDOIHE
WUVHRIE2LI=v b (Ascal Corp., UVA—4)
EFWMOFB ETHLONI, LY —E—L%
PALILOXBRERKHTH 5 2.2kHzI1ZF A b
F 3 ws% (NF Corp.) i2&-TEHL, UV
1 b A1 F (Asahi Glass Corp., 5mm in di—
ameter X Im ) & —{EBDOEEKE PA & ILITE
Wiz, TOPA+NLIG, 74 Mi14 NOXKIRA+
LVOFRBZEE L. RBELOK SN 790° icHrheh
Mo EEBRAA TR ZORIFIMO 52T
B L72e COFHA Ltk >TEADF v K
Ja—LIPNELBD, AIELLOEEEE -T2,
Fi. S/INEISICEEIEE ). IRIAPER
W) A XDOEEEAZNICTC WARK (kHz) T
HIEALZ T L IICPARILOEEETH A VL
720 CORBERAKMIIETE 1 TORIEEZS
L THRAEBARETH -1, B ORAET EHRK
IOPARILERVWTEREICKREL, ov s
1T VT THERT 5 & TPAESARE,
PR E LT, 25Tnm HERINT 51~
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FA%Z2 >y (IDM;C,sHisCINO,, Wako Pure
Chemical, Reagent class ; for biochemistry)
. BYZFLyT)a—)LERESIEI1.0%
IDM B EER L7co 8. —REANC IDM (27H A
FlELTHWONTWS,

3. HRLER

3.1 PAS-RAERMAEIZLSIDM®Din
vitro &R B RILAIE
JEREARE LIcAT L 2A< 7 ZDOBHEEIC
1.0%DIDMERE % 10mg 87 L, LA LICI
ARRIERE BV, PAS— R R Bl E %
fTotte COVRTLRBEELEDIDMOEGZE
% PAET. KEEBLIZIDMEZRXET.
EEENORIBHICAIEATEENS 2R T LA TH %, X2
IR LIERD LD IZ, PAESORDITENE
HEOHEMAHRI NI, PAESOE(LL LK
U TR SHIEEIIED T 7' 5 A LINEET BN,
CHIIIDMAEEOERBRICRFI NPTV
ZEIZLBLDLEEDNS,

30 [ee®- MODEL SAMPLE:1%IDM Ointment (Vehicle:PEG)
++ APPLIED AMOUNTS:10ng/Som

| g VEMBRANE:HR-1 Skiji(%,10 Weeks Qld)

|

b

i

SOLVENT:Physiological Saline Solution

= : B
= 30 QAS . ad z
= = AMOUNT CF IDM PASSING v
E . THROUGH SKIN:1.1% s 42,0 2
= (1.1% of Amount Applied) 2
3 2
2 40r —'a‘
7 a iR
£ RN 1 =3
"4 eeas ! —
ceeetes 9 0 L0 TR
20 ABSORBANCE aa ® S:8
| aa® by e adis s % t z
rn L A 4a a a® =
a a a A 0
a a & g
. g
0] ! 4 i [
Time [Hour]

=2. UV-PAS - BEEFRBUEEC LS IDMD
in vitro BRI E

3.2 UVU—¥—PASEIZLSDin vivoRRR
TALRIE & BB E P AR OE L
L1%YDIDMKE=EHEHE (6mg/10mm ¢ ).
NT L2277 ZOEFIZER L in vivo BEIRIY
ME = T-7o TOFF, UV L—H—3EDRHIC



L BRBRERIBEDFEAB Tcod 55 T &Il
BZETV. By 74 07 o TREDHMESED
Kie2ZE L C1EORAIE IS/ i5/%E 1570 &
L7ze BN72S/N (4oLl b)) THSNIZinvivo
MEDOFERER IR, BEFIDART LEISZE

n=5
80
;7¥%ﬁﬁﬁ%+%f$ﬁh%ﬁ+4
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= 504
=5
< a0
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%’ 30 = T—o—1r o T - =
- =
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0 T T T
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®3. UV-PASEKILLZIDMDin vivo B
T (MR AZLZRTDR)
THEXIT-7.BRIES L IDMEELXRH L1
IBEAET 5 &, BIE @RS LTI —E
ThH AN EE 0D EICHEIPAESITH LTS
KDIEBSDRILNEBEH SN, UV L —H —BEt
IZk 5 IDMOBIEPHEIFED ONS, D
PAESDORLDIZIDM OBEERIUIHED bD &
EZ 5t £ Ty IDMOANT LRI ZD
invivo BEICH T A EEEHILEGREE. Boh
7“PAESMORH B EERKAT, TN,
PAESORBRBENSHEEREED S L TR
WHEIENTZDEY, RELOMEDEREDR
DEALIEAINIEHER TRINDID T, BE
KIIPAESA2WHTFoy b5 L TESN
b, T, BEHOMEOHIERLD . BEK <
ISROK TEERIN B,
t=4L%/ 7D
(L: &R, D: MEDEPILEHED

COREEAEBSNICPAES (Fig.2) CBEAT
e, HaiTRLIZE D iz (6074) (31EH
%50.948 TSN, L DILEUREIZ6.7 X

RV EB WU - - A EFEEIC K 2ERRIRAE

107 % af/min. &8 o720 (NT LR ZDKEF
B (L) =0.1cm) ZDfEEF. #ERD in vitrothEk
ILEIC L DB SNIfE (3.5%X 107  cf/min.)
EA—F—T—FH L1, CORERLD. AKEORE
R & L TOFEYUENE S,

0.00 4

-0.02

) T= 607 min.
Ie]
= -0.04 4
S
2
-
-0.06 4
|
-0.08 e o
-0.10 - : \r
(1] 20 40 60

Time [min.]

R4, SERRAVERHICES WML & BHEHO
RE (IDM OZMFBEFHOE L)

4. FLHESHRDRE

BRI )L AW L —HF —PAERIZ, SRE
M OEREE I in vivo BERIXAIENAIEETH D |
RIZE E DRk E E L TRD TRIELBET
Hb, oI, KFEEHVIUL, BERIIIEET
D EREB OND AN B O . AIEERE
LToBIM b REINI, T, ARGITBWT
BHEE L TU—H—HEANTWED, BH
DFt) S5 0THBNEEKRES L TEEEH
WHIE LD Z L OMBICAIEEBERATE 5,

RE., RiEOE bin vivo RE~DBEAE WS
hTHb, JOROME—DFRH I, UVEDEH
DEEMIIHONWTTH %, AlREENELT 215
B3, EEICHT 2R EBH R LF-DRK
HBELDN > TWBDOTRIEIZIZE AE .
L LS, EMN300nm UTOUV #Di
BT ERFNDIIW EPINSDIDHE
WEELTWVEWS E bdh > T RAFEEIZ
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Substance P(SP), a potent proinflammatory peptide which is present in sensory
neurons, causes granulocyte (neutrophil and eosinophil)infiltration in mouse skin by
inducing mast cell degranulation. Therefore, we determined which mediator from cuta—
neous mast cells mediates SP—induced granulocyte infiltration in the skin by the use of
mediator antagonists. Subcutaneous injection of SP(107"—10"*M)caused granulocyte in—
filtration in the skin of BALB/c mice in a time—and concentration—dependent fashion.
Pretreatment with the LTB, antagonist decreased SP-induced neutrophil and
eosinophil infiltration in mouse skin at 6h to the same extent that an inhibitor of mast
cell degranulation disodium cromoglycate decrease those responses. However, pre—
treatment with the PAF antagonist affected neither SP-induced neutrophil nor
eosinophil infiltration at 6h. A LTC./D, antagonist and a histamine H, antagonist
chlorpheniramine had no effect on the granulocyte infiltration, either. The LTB, antag—
onist also decreased SP—induced neutrophil, but not eosinophil, infiltration in mouse
skin at 24h. Second, we determined whether SP increases the expression of an adhesion
molecule ICAM-1 on human vascular endothelial cells. The amount of ICAM-1 on hu—
man umbilical vein—derived endothelial cells(HUVEC)was measured by a cell ELISA
assay using an anti—-ICAM-—1 monoclonal antibody. SP(10"*M)increased ICAM—1 ex—
pression on HUVEC in a time—dependent fashion, reaching a maximum at 16h. The
amount of ICAM—1 on HUVEC was increased by 2.2—fold in the presence of SP(10"*M),
the potency of which was the same as that of IL—1 8 (10ng/ml). The C—terminal peptide
SPs-1 also increased ICAM~—1 expression on HUVEC, whereas the N—terminal peptide
SP.-s was inactive. Cycloheximide(0.5mM )inhibited the increase in SP—induced ICAM
—1 expression, indicating that SP induces the synthesis of ICAM—1 molecule. In addi-
tion, HUVEC were found to have high affinity SP binding sites(Kd=0.69nM, Bmax=1.6
X 10* sites/cell). We conclude that LTB. is a major mast cell—derived chemotactic me—
diator for initiating SP—induced neutrophil and eosinophil infiltration in mouse skin and
that SP increases the expression of [ICAM~—1o0n human vascular endothelial cells.

1. #%

Jill |

S RIEN R BREDOKILIC I3 REFIIEIED
BESAREINT WD, G ERTF K RER
IEDIENE - B LUCRERISOERICECHE
LTWB I ENHOMIEINTE, EIZHT

Role of neuropeptides in neurogenic inflamma-—
tion and its regulation

Itsuo Iwamoto

School of Medicine
Chiba University

25 APERBUDHET ZEEMERTT N3

WRIEEERFAZHE L. 5 0¥ENSH 5031t

FHRBIC LD WEER» SBEET 2L RAD
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fodno Ty FHREMERIE DRI L U'Z DFf R

PRI LA SIS 5 T &3, BERERR

AREORAEEIEHOMRPICERLEL 5N S,

FHubL, KFEOEHNMI,

1) MEXRTF Ntk 320 ZEBRERIEGE <
ICBENIKREOEFZASMIT B, &I,
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B5OHB|ERASMIT B,
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2) MEERTF NI &K 5 IMER IS LD
FFeBRSmIcd b, &I, MEEXRTF FAUM
BRI EDOEESFORRICASL TV
WENEHSMIT B, ELMERTF Foll
BENEM I 8T ER O REIRETT 5,
DIENSEMICE S 5MERTF FICK BRI

RIGO#FH & U2 OF|EHEEE S0Nicd 5,

2. ® B&

2.1 TOREEBICEIIBBUREETILO
RRHT

2.1.1 fERDF FICKL2FRIERZEOES

BB 2 mEEREOERET IV E LT,
TV RAEEOH TR v RP (SP) Ik BEK
kiM% Lawman © O HEEZRAWRITF L2V,
bbb, T BALB/C< 7 REREERIZ0.9
mb D air 2 FiF LT air bleb & L. SP

(107°M) 0.1 %R FE L, BE LTI

PBS0.1m%x R TiE L7 655\ 3 2405%
< 2AHE I, air blebDEHEYIOH L
TR54 K75 20 IcEA%ESIL, Wrigh—
Giemsa 2 %{T -7, 400fEICTEHR L. £E
D 5 REFOIFhERE & CIFEEEK DR E Kb 72,
SPiz & 2k FKEZEIC BT 5 ERGME S X
UIMENEMIOEEI 2R ST 5 72, SP
DNEKIFRTF NECKIBRTF N&2 AWK
KiziM. Rl EANIE L O ME SBETEE
et L7

2.1.2 &EAF+T -5 —EHFIOME

SPIZ & %= 7 2 K EHAEKR A AT AR (K
FEUENE DT B o, AEEH R BRI HIE
disodium cromoglycate (DSCG) »* O%1R %
®Et Lo 7B, DSCG (100ug/ml) H5
WIZPBS%SP (107°M) & & bicwv RICKE
TREL (BE0.1n) 6BM%E XU 24 FR%
D BERRIEKIR AT,

SPiC & b= A HHAKREDOERLICLTB,
PG LTWALEIZEF NS 2. LTBSFR
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FEHLAI ONO~4057% DR B &4 L1,
ONO-4057 (20ug/g) &SP (107°M) KT
#5307 AN < Y RIEERIICHIES L. SPEET
%5 6Bk DEKIEKIRIB AT N/, /2 ONO-
4057 (20ug/g) % SPE TS5 307816 LU 12
BFR% D 2 [BEEMIR S L. SP K T1%5 24 850
BOBEKIEKIR A AT,

2.2 EEBEBMAECSTIMERNEMEEHT
{bD12E
SPIC & 2 MEAEMEHELDOF % & ~E

BRIl E AR L7,

1) MEAKEMIE LD SPZEEDHIRE LU+
754 7% 3H-SPIc & A& ERIC L DR
bt g

2) SPHICAM-1%22 U &3 2 MEMEM
Rl LOEENFORREFET LNMENEE
7 a—F IR ER W REMIRENAEIC X
DR L7,

3) SPAMEALMIADIEIERF T H 30 EH
% 3H-TdR OBV AAIT L DiRET L7,

3. ¥ B

3.1 YTRFYUVRPILLKD 7Y REREFRER
HowF
SP (107%-10"°M) ET#&52100' MLV A
BIRFEMEIITFRERE L OB ERIR A B L1,
(JFHEK ; 7.2+ 2.6 vs 37.3+5.0/5%R%. PBS
vs SP10""M . ¥4+ SD. #F85FK ; 4.1 £ 2.0 vs
10.4 £ 2.4/58%. PBSvs SP107"M. P<
0.005. n=%&50C), FOKSP10'"M&LOAE
KBS DRERK 2 iR St (Fig.
1o
RiZ< o ZE @IS 2 BAEKZEASPON
KIFERTF FELEFCHRKBERTF FOESL S I
Lo TERINTVENANS 2B, NERER
TF FSP -4 L8Py BLUCKRIFERTSF K
SPu-n & 8Ps-ny B2 2 E %5 L TR IR
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Fig.1. Concentration—dependent substance P-—
induced granulocyte infiltration (A) and
mast cell degranulation (B) in mouse
skin.

The granulocyte infiltration ( neu—
trophils;solid columns and eosinophils;
stippled columns) and mast cell degranu—
lation were examined at 6h after the subcu—
taneous injections of substance P (107°—10
“*M) .Data are means * SD for 5 to 8 mice
at each concentration.

DFMERET Lice NKRIERTF FSP1-, (107
-107*M) 13107 *M £ T THENKBRNIKRIEA
EEELEM -7 (n=5) LMNLSP,-s (107°~
107'M) 12107°M & W BEELIFhEKR B % ERL
L7 (6.9+3.3vs26.0+3.5&38.3+3.3/5R%,
PBSvs SPi -5 107°M & 107*M ., P <0.001. n
=5) SPi-13107°M &L D IFEEEKIRE L E#E L
72 (3.1%+1.5vs 9.0+ 1.9& 14.0 = 2.3/5%R%F.

PBS vs SP1 -5 100°M & 107*M. P <0.005. n
=5)o CHRIHRTF NSP,-u (107°-10"°*M)

MERTF P& 2 W RERICORILEF & % O/ REHIH

ESPs-ii (107°-107*M) EWIFNH 10 ‘M F
THERBENKEBES SIS -7 (n=
5)0 AE MR EAK Ei249'E T & % compound
48/80 (0.5—50 ug/ml) DET%5 IIHAEKEN
IRk K FEREK IR R ERE L2 (n=5),

SP75 740 METHREICLE< Y REFE
mfAfaD REAK * Lkt T 5 &, NKRBR T
F FOSP, -4 3B EDIEH MR % 5| Zx #2
&M e, SPi-e (107°-107*M) 3H
BRI TSR ERN 25 Z#EC Lic, Lh
L. CERIERTF FSP4_u & SPs-u VWINDH
BolEiimialkEa 2 EL L1Ed -7, Com—
pound 48/80 (0.5-50 ug/mb) \SFABIKEMEIC
R AR el kL 2 2 L 7co

LTB.#5#| ONO-4057 {2 SP 2 T %5 6 ¥ fH]
%D 2 REIFREKE & OIFEEER R A M L
too F ¢ REMmARARER L INHIZE DSCG (101g)
#513SP (107°M) K Ti%5 6 bsf& DI hEk
RiMAE 85T %Al L (74.8+ 7.7 vs 16.1
+35fM/5%%. SP vs SP + DSCG., P <
0.001. n=6PL) (Tab.1)s ONO-4057 H[{Z5

(20 ug/g) &SP (107°M) K Ti%560fki%k

DOIFhEKiZ % 74.1 B IHI L1z (75.4 £ 7.3 vs
24.6 +3.6M8/5%R%. SP vs SP + ONO—-4057+
P<0.001. n=6) (Fig.2)

@+ DSCG (10 pg) %513 SP (10°°
M) ET&5ICL % 6BM%BD < 7 R KEIFEEEK

Table 1 Effect of Disodium Cromoglycate on
Substance P—induced Granulocyte in—

filtration in Mouse Skin

Number of Granulocytes (per five fields) 2

Subcutaneous

Injections Neutrophils Eosinophils
PBS 6.3%28 44t1.8
Substance P 748+ 1.7 413245
Substance P + DSCG 16.1£3.5" 13.6%1.8°

3 The number of granulocytes infiltating into the skin of BALB/c mice was counted ata

magnification of x400 at 6 h after the sut injecti of subx P(10-5M)in

the absence or presence of disodium cromoglycate (DSCG; 100 ug/mi).

Data are mean t ST for six mice.

* significantly difTerent from the corresponding mean value of substance P alone, p<0.001.
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Fig.2. Effect of mediator antagonists on sub—
stance P—induced neutrophil infiltration in
mouse skin.

Mice were preinjected intraperitoneal—
ly with a mediator antagonist ( solid
columns) or its vehicle (open columns),
and the neutrophil infiltration was exam—
ined at 6h after the subcutaneous injection
of substance P (10°*M) . CV—-6209;a PAF
antagonist,ONO—4057 ; a LTB4 antagonist,
and Chlorphen.; a histamine Hy antago—
nist. Data are means £ SD for b to 6 mice. =
significantly different from the mean value
of the corresponding vehicle, «p< 0.001.

22751 %iMH L7z (41.3+4.5vs13.6+1.8
f@/5%%., SPvs SP+DSCG. P<0.001. n
=6) (Tab.1)o ONO-4057R1#%5 (20 ug/g)
FENFELEKIZ M E 71.3 %IMH L7z (4.1+4.6vs
15.1+2.1{E/5%%F, SP vs SP + 0N0—4057. P
<0.001. n=6) (Fig.3)s

X 5T DSCG (10 ug) & ONO-4057 (20
ug/g~ 2@) 3SP (107°M) K T1%5 24 b5
B OIFPEKIR A& % 40.1% & 34.4 63N L /<
(P <0.001 & P<0.002. n=4) (Fig.4),
DSCG (10 ug) \IEEFEEEKIR A 34.4 %N
L7eh, (P <0.001. n=4), ONO-4057 (20
ug/gs 2E) IEBCIMEILGH,H -
(Fig4)e

3.2 Y7 RH v2PICKIMEANEIBRDES
HDTFDFEIBLIEHE
RIZSP A MENEMla EOEES FORE L
FAGH LTV EHELEE MEROEALMAEER
WTRET L7z T b BTk HRsE~IZ T 2
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Fig.3. Effect of mediator antagonists on sub-—
stance P—induced eosinophil infiltation in
mouse skin.

The eosinophil infiltration was exam—
ined at 6h after the subcutaneous injection
of substance P. Experimental protocols
and symbols are the same as in Fig.3. Da—
ta are means = SD for 5 to 6 mice. = signifi—
cantly different from the mean value of the
corresponding vehicle, *p <0.001.

I IAF Bk & AFBREK L DIRE ST & FAUSKHIG T
2 MEAEMIEEDOEE S FRIOHEENIF & E /T
LTkD, FPERMTIZICAM-1/LFA-1 -
Mac—1 2, FEBEXKEMETREAICIMA T
VCAM/VLA-4WEEELEZ 5N 5,
ZITSPic&kdE MEEMEANEME
(HUVEC) tOICAM-1DEBEA2H L AR

100 60 -
o a
S =
9% 80 a5 501
"% * £
E»‘-‘ *k 28 401 hx
=@ B0 ]
B E & 30
§§40- gf‘izo.
5 5
4 Z 404

0 o4

DSCG ONO-4057 DSCG ONO-4057

Fig.4. Effect of disodium cromoglycate and of a

LTBs antagonist ONO-4057 on substance
P—induced granulocyte infiltration in
mouse skin at 24h.
The granulocyte infiltration was examined
at 24h after the subcutaneous injection of
substance P (107°M) . Data are means =
SD for 4 mice. +.=+ significantly different
from the mean value of the corresponding
vehicle, *p <0.002, =«p < 0.001.



L7 ICAM=-1 ¥/ 70—+ L EA W
cell ELISA 2 TiT -7 (Fig.5)s £9 HU-
VEC LD ICAM-1 I3 ERBTHPEERBTEL
Twi, SP#HEM#%DHUVEC EOICAM-18
TRREENCTAND & 4% L OB L 16854
LIBgIZIE S5 h—& 1 -7 (Fig6)®, £/ SP
107 M OERBENS ICAM-1 RIEA NI &,
SP107-10""M TR A& i -7 (Fig.7) ¥, &
S5IZSPDOCHRKIERTF FENKIRRTF KT
ICAM-1RBE~OHRERITT S L. CRIGN
TF NICiEULH O NKEX T F NIRRT
Moty F12ZDSPICL 5 HUVEC ED
ICAM-1 RBEMLF /2L EQERICL S HD
"ENERITLICEI A, ZOICAM-1DRE
BNy 7sond:y I NickbhmE2icmilzh
722 LB S SPIRIME MM % E Rl L .
ICAM-1&8RBE#MIE 5 LE2RLTWVWS,
L»LSPIZHUVEC £® VCAM-1DHRIFIIFH
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Fig.5. Measurement of ICAM—1 on human um-—
bilical vein—derived endothelial cells
(HUVEC) by acell ELISA assay using

an anti—ICAM—1 monoclonal antibody

MBERTF FIL L 2B RERIC ORI & F ORFREHE
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Fig.6. Time course of substance P-induced
ICAM—1expressionon HUVEC.
HUVEC were stimulated with SP (107®
M) at 37°C for 4 to 24h. The amount of
ICAM-1 on HUVEC was measured by a
cell ELISA and was expressed as % of the
absorbance in unstimulated HUVEC.

o
o 4+—A\\+

X 5IZ3H-SP A& - - &ESN S5 HUVEC
HICRNK-1ROESHSP ZE RN FEET 5
ZEDHIBAL A (Kd=0.69nM+ Bmax=1.6 X
104/#188), F72SP (107°-10"°M) %L
THUVEC%#%&3 5L, FiRmEfictkl 2~
2.5 &Moo Em L 72,

Absorbance  95() -
(% control)

200+

150+

100-'1/4I

Substance P (1ogh)

Fig.7. Dose—response curve of substance P—in—
duced ICAM—1 expressionon HUVEC.
HUVEC were stimulated with SP (107% —
10 "°*M) at 37°C for 16h.
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LSEDOWMFTSPICL %<7 2 EBEKEKRE
BZDONKIRRTF NEkEHICERIN S &
ZZoNtc, $1bhE. SPONKKERTF N
SP,-s ®BALB/Cv 7 Z~DE TREIIAEK
TP ohER B L OMFERERIZ R 2 ke L. [EliFic
fErfRpaiR B bERE L7c, UL, CRIERY
F FSPs-u & SPs- 1 O TR 5 I B ELBRKIEK
REAEELEY T, RGN LRSS
Ein-12,

SP K THR5Ic & < 2 K EEKEKIZEIE.
fEstRRRIE~ ¥ 2 TRBEEOBEKEKRENE -
SRRV ., EmlkEETH S 2 EHVR
INTWBS ", SEIDORERTH B NEKHERT
F NSP, - 2= 7 2K OFERLEKIR & IR
falifaki 25| Z# 232 &3, in vitroDER R
TNXRKIFERTF FNT v M EDIREMBIa DG
B AERTEIES O E—HT B, £/12CK
IR F NSPu-u & SPe- 1 WEE LR EKEH
FERELEM-722 &, TN SDin vitro T
AR AR A S F R I MW L Y L%
T3, B, BILSPONXKHKRTF KTH
SP, -« WHEKNKEFMABL LU~ - &G
SP -4 ?Vin vitro THE iRl ERR B (ER =
BEAEBIRVWIED EFFLEL, 5EN
KimRTF FE L TSP, - AW ELTEHIL.
CRIFED2EDT I /BEARL ZEICLDSPD
TERZRET 2DICHLBRNNK-1ZEKE OFF
BHNIEWT & LM E ORISR LTV
BlEiCkB, CRIBRTF NELTSPs-n %
AuWwicoid. NK-1ZEEZHEL 5 &0
CRIGRTF RTHB I EITL B,

SP i< & AFaKIEKIRIM % B UTREE OB R AR
BFRHAELTIEETCHRELIBA. SPI
SP.-¢ & %\ Id compound 48/80i2tk 1, K V54
<BRRIBKIRIMAEERR L7z, SPAYL Do < BRKIEK
REAELRTEHFLELT. SPZOLDIICE
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R FF FBLONKIBRTF NlEDEE %
ALTWBDT., NERRRTF NIk b IR
fanRBERNERLIN S LRIFICCERBRTF F
M Z ORI KR EFIE L CHAEKR 218
ELTWABABEMENEZ 5B, TOABEMHD 1
2& LT, SPRZDCEKIERTF NENLTE
BEMEANEMEICIER L. ME B LEL &%
ERTEIENEZIONSY , ZHUTLDSP
DA RIME B FTEIC & 0 ITEimian >0 E
{btE A 74 = — 5 —DIER ¥R ME A e L
DESN FORBME® L 2N LT, BEkRE
DIEEIN B AFEMEN S B, FESP (IHEHEL b
MEAZMIA LD ICAM-1 DRBAENIY 5,
ZHICXt LSP -5 & compound 48/80 I3 IME A
Rkt 4 AR 1373 < ME BB TTEER %
B,

ARFRICELD. LTBASPICk B~ ZKE
FFehEkE K OMFESEKIR B o0 F B3 AR R AR R E
AT 4 =7 —THBEEBZONB, Tb
. LTB.fERAF ONO-4057% BiifE 512 & b SP
BT 1% 5 6 BRI D IF Bk & AFEREKIR B2 4miH] &
. ZDOMHDIREIZDSCGDZFNEEIEET
H -1 T HITONO-4057 ISP FE T %5 24 8%
% DIFhEkiR B4 DSCG Itk 52 & B2
MHEIL 72, L L ONO-4057 ISP K Ti%5 24
BFfEI iR D AFEREKR B I A EITIINEI L 180 - 72,

LTB, (34FohEk & AFBRERIC 3 B as s it
AF4 T =4 —=THd" ', LLIKHmIE
¥ CLTB,BEMNERANEN > o/od. in
vivo DEB D KERIGICH T 5 LTB, D& &[22
hc&lih-7, SEF 4 2 LIARINL
LTB.fE# ONO-4057 2\, fRiG#HH2H &
D LTB.MSPIC & %< 2 K Sk EKIR I B
SELTwalEaRLIc, AERAENT (CH)
LTB.O&MEHPIF I T A EHARIC
Bl L. TR REM D leukotriene Ci & Dy
#& % prostaglandins . M/MREMHILEFRE &
DRI EDTRINTNS P,

REICAARICELD . KEICHIF2BERTF



FiZ & B RIERIEDORRI ERF O—imnfZil X 1172,
C O FARRIIEE RIERIGOME & EEOBF
HHELICEHTMEEEZ SN, 0Z A b
V—DSHICEBT A EEZI SN B, TEbB,
LIt RESDHE 2 I RRYIKARERE L+ EIE
H1H BT LILF —RIGEN L TRHERNCHIE
LT, RERTF NS &5, B8 L 7omid
RTF Fi3. ARG, Ak, mENKME
fars &% < offifasiE b L RERIGE SRS ¢
BLEZOND, $THEII. IZRA I Y—0
FREIEEOEEN ST 5 & (LHRKOMAFRILR
HRREOY T2 v AP EDBERTF Ni ik
XL ENKYT, (LHROREMEDISE
ELTEEBINBERETHA I, I, HEEL
MR T F NIT & B RERIE DR RGNS 2
SPREENMAIZIZILDETHHERTF NOBERN
REUAIOEERFRS TEIMLI R TE 5, X
S5 LTBERAIP ICAM-1 ERAINEHTH
BIENREING,

DEMS. ARROKREIZLHRIC KL ZEED
HBVET LILF-RIEEN L 7RISR E
B SIS 2RISR EE O RR IR A
Bz2BLEZ 505,
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A novel skin—type fatty acid—binding protein, termed cutaneous(C)—-FABP was pu—
rified to homogeneity from rat skin cytosol by DEAE—cellulose chromatography, fol—
lowed by chromatography on Mono S and Superdex 75 gel filtration. Although the par—
tial amino acid sequence of C—FABP was homologous to those of known rat FABP fami—
ly, especially heart FABP, C-FABP was distinct from them with respect to the im—
munological properties and an apparent molecular mass.

1. &

ll

—fIC STEEMEBOY 1 b — LTIz E O
fofEiIc RN FEH 15kDa DIESF T, BE
BB =R R H Y KicT 2 EBEAEH
(FABP)D X —/3=7 7 I Jy—FHNEHAIN
TWwb, Th oD FABP 3o MEERIR, i5
fhBken®, KRB LEELBHEZAE L TCWDEEER
SNBMN,. INETHE. LR, B, J5ihm
fo. R, I VU ENS—RIBED R
ZRFRL, LR, RBsfhfmAaRL. RRRY. v o7 Ul
fRENEEINTHWE "D, COEHT 7 I —
. RIEBOmMABAICREINEESFOLF
J = VF /- LBEAGERR bEAET I
YU P EHR—/I—=T 7 I ) —&FFh T3,
ZOoftic b ) A KEEBROIEMEYLF /) —L
RWEERIEHRTVN, BASMNIIDT 7 1) —
BT 21-15PEALFAORRAETCREIA
REINTLENY . KEHEBTOFABP I
TEIRE I NFTOUL—IRBEIIRIATH 5,

Basic Studies on lipid metabolism of skin:Iden—
tification of Fatty Acid—-Binding
Protein

Teruo Ono

School of Medicine
Niigata University

®ifRaza 5 ¥ 3x X IKFO-EF <=L
14 b= IZH FE14~15kDa ® FABP 2\ FF
ETAHIEEARELTWAM, Schurer 5% (%
ENOERYSF /Y4 bT66kDa B 38
kDa ® &% F FABP O EEZ /M L /i3
Madsen®’ b7 EBE L/ FABP#EANE
FICEELTCWABER TREICREINATY
B EERELTVWAED, FABP 773 —&
DBARISIATE TV For IR EHBE BT
L EEMIANERIL Y — o =N =% T-oT W53
EMS, BB LBERICRB SN TV S LHEE
L. FABPAFHEOBRFEERX IKBIZOWVT
-7

2. R B

2.1 RAIBEYA M —ILOFEY
KE300g XTS5 - F7) —x X1 (6IL)DEF
HEE scm EAA2EBRA I/ ) THERTOE
L. HRZ72GE TRsEREAER VIR, KIS&E
BYAEKIcBR LMAA LT30mM b Y IE#E
i pH 7.3 (5mM EDTA. 2mM PMSF .
1mM DTT2&UC)ATHRY borRESFF A
F—2AWTKRES 1 X L1, BontchES
R — F 133043 10000X g TELHE S 512125000
gTDBHLLTH A M/ —ILEFHRL /o,
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2.2 C-FABP&H-FABP O#ti1t

FXIFEEYA =% 30mM b =IEEE
&% pH8.0(5mM EDTA . 2mM PMSF. 1
mM DTT % &) Taihtk. LidBERTH S
M LEDEE(L L7z DE-52(2.5cm X 15cm) D&
1A VRBEs A 5 L BIE L7, 50mM 2—E
L7+ vy UUREEEE R pHS 5 TiaH S ¢
TR EE N EED TERE. B UREHET
HOoNUDHEBLIF/Ny bR 27 Llml
D Mono SH 5 L. [ U &R THIFA.
AR EH 60m]l ZAV 0~ 0.5MNaClD ) =77
vy bTiaE L, 180~190mM NaCl i
WY T 2HE5% 7—)L Ls0mMEEEA ) 7 L&
&k pH7.0 TdH SH U HFEE{L L 72 Hiload 26/
602 —/3—F v 7 2757 F L (2.6cm X 62cm) I
B L7 C-FABPI3SDS PAGE EHE—1i%
FE#¥15kDaDEH & L THEE I, DEHE
DO H-FABP SBUCHRE LIcHET R X L0 &
DREBILAT,

2.3 7IBEIORE

BRL7C-FABP%Z ) ULy KRFF 45—
+ (Achrobacter lyticus) THEF# " BEE AL
20 (E&EH) T80mM b U ZIEEERE i pHS.5 P
T25°C8IFHILE (T, BohicY Py
RRZF & —EXRTF NI@ERAE 7O~ bD
Cs Capcell pack 775 £ (0.46 X 15cm) T 430 L
720 BETOIRTFARIITEZ =) ILDY
ZT7UI V1Y bTHERI I, RTF NOEBEE
13 214nm OWRLETEIF L2, 7 3 /BB D
SHTIE120A 7 2 =)L ES Y M U RHRET R A
o7 754 K344V R7 LD AT0A # ZH8ELF
PFEBE TIT-> 7.

2. 4 [ERERREGREDRIE

Lipidex 1000 5k ¢f [1-14C] 277V VB
B8k 7v—v v oA LK,
FABPEHAM o DMlEE L U'C-FABP & H-
FABP IZX 4 2 IEMBE DR A RBZEOARDE
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EVICEOBEL, £y ) —IITiEiEL
TGRS RAE & C-FABP&» 5\ (I H-FABP
% 10mM BB 7 ) 7 L 4B & & pH7.4 T37°C18%
MEE L, BEEORKAER T 500u] TEEK
DORKEEIIC-FABPH 5 \WWIH-FABP 2
0.3uM. =%/ —ILIIBEELTI%. IElHEE0.2
~ 20« M (EbiE 4 12000dpm/nmol) % AW 7o,
1093 K4 1% ROGIRHE 12 K14 50 % Lipidex BB
W75 w1l Z RN L 4°C 1043 #&E L7z, Lipidex
1215000 X g 545733& /L ThR & L&D 200 1] % #& 1%
YUFU—va A sy —THRETEERRIE L7,

3. MRLEE

3.1 SFak

FRXIEELD AL - BBHRETO C-
FABP#SED F ) v v SDS PAGE /8% — U %
B1iSRL7ce 2 X IEBDOY A~/ — kIS
RIEL7cMiET IV 7 3 V3B A A o 3iittis ok
HLTBANA. C-FABP I3IEREHE T & L
TEMR SN, G4 o R@sisickET 52 &n
5 C-FABP OFERIERMENZ NITEWEE
FoOLHEINI, #{LL/?<C-FABP®DSDS
PAGE LoB#HE It L/-H-FABP LD &
PREMNoT, 6D IKE (& 5m X5
cm) £V 1.0~1.2mgDC-FABP %287 h
BT A M-I EEOMIBICHEE L, fE-
TC-FABP3fthd FABP 5 FiE L RIHRICIES
BAZIR[EYA N/ — LRI BEICHFET 3%
HO—D2EWZ LD,

3.2 EH—XAEE

B 72 C-FABP (ZEEH1D—IRiE& % Ric 9
5 FABP % F#& T®» 5. H-FBAP . L-
FABP. I-FABP. aP,. I-15PiZ%td %1
JraFf kiR WYLy — T Oy by
i ahnd, REEMICIAS MRS
L FHLlnwo 7 3 —EHTHSAREMATRE S
Nz, D% X I FABP & FHE & —RIBE%X It



(kDa)
97.4-

66.2- ¢

45.0-

31.0-

21.5-

14.4-

Fig.1 Tricine/ SDS/ PAGE of rat cutaneous
FABP at various stages of purification.
The gel was stained with Coomassie bril—
liant blue. Lane 1, rat skin high speed su—
pernatant (26ug of protein) ; lane 2, DE
52 flow through (10ug of protein) ; lane
3, Mono S fraction (18ug of protein) ;
lane 4, purified cutaneous FABP (0.6ug
of protein) ; lane 5, purified heart FABP
(2ugof protein).

BT 510ICC-FABP DS 7 3/ BEECTI A -
EF L7 C-FABPDY J)LVI Y NRTFF—¥
HitE ZDORFF FE2GEBRE s o< v TS
74 —THELTELSNIRTF Ky 7OEE
152D E—=7IZ>WTT I/ BERFIEZHRE LTS,
K212z X I C-FABPOREL1:H2T I/
BEINODTERERT, VI Y FRTTF
¥ — BB C-FABP Ll I nic5 oDOXRYS
F KOOI, TLEFN0H4sXEELE
#E SN, C-FABPDN##2thdd FABP 4
TFHEEEEZ K 7EFMIcED Toy 7 38h
TWABLEHEINREL KL, - 72, C-
FABP @ N i#E D EF 3 fthd> FABP 91 &
B THWARMYEER LIce —HC-FABP®DC

BB OBRE LR AH BT S HEAIEHRE

1 19 21 29 31 38
L-FABP MNFSGKYOVQSOFNFEPFM AMGL.PEDLI KGKD I KRGV
I-FABP MAFDGTWKVYRNENYEKFM KMG1NVVKR LGAHDNIK
H-FABP ADAFVGTWKLVDSKNFDDYM SLGVGFATR VASMTKPT
C-FABP WRLVESHGFEDYM ELGVGLALR MGAMAKPD

67 79 109 127
L-FABP EECELE'TMTGEKV I'TNTMTLGDIVYKRVSKRI
1-FABP VDFAYSLADGTEL LIOTYTYEGVEAKRIFKKE
H-FABP VEFDEVTADDRKV LILTLTHGNVVSTRY YEKEA
C-FABP TEXFXTFLDGALV DVVEXVMNNAIXTRVYE

Fig.2 Partial amino acid sequences of rat

FABPs. Numbering is based on the pri—
mary structure of L—FABP. ldentical
amino acid residues of C—=FABP with other
FABPs are indicated by bold faced types.
Unidentified amino acid residue is indicat—
ed as X. L—FABP, liver FABP; |-FABP,
intestine FABP; H—FABP, heart FABP; C
—FABP, cutaneous FABP.

LT HMAMMAERIEER LA, NIHLF
I LPPREOV—EN - T TOODRR
REEHIO FABP H FROBENFHAHA TE
D, C-FABP2XFABPAFHED A > /3—-T
HDExERET B, FABEBENT &I
FABP 2 FHEOH TH C-FABP (3 H-FABP
ERI—=T R WIELENRD THEBRORERICH
B ENREINI, IS RARESI N/
Mz LBEET 5 FABP L SEOHREMKARL
72, Ll bOEMERE LK FABP I
J—=#r70y NTRIEEOE b7 S5F /%A b
TREWEDOT S F /34 MCHABOHTRIE
BB, BANSEEEA X IKBLDELC-
FABPREENEATH . bt F DL EHICIE
g % FABP & DE—HNSHKA S McI i
B oWEBbhs, D & bEREEZD
RIBIZFABP EERICETVLWTWBREEZ S
N, rF YA FOBESLICR/I-T FABP
DEBINSHOPFFRR 18D D,

3.3 PMEmEEESRE

M/t L7 C-FABP & H-FABP O}ttt 2 7
7Y UEBREGEEARITRT, WADEBHE LR
FT7 U VB EEEE RS A, H-FABPICHA~NE
T C-FABP 38 3B 7o RF7 Y VB
PN L L F VB, A LA VRS Y —LER.
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0.2

BOUND STEARATE (nmol)
(=]

0.0

0 10 20
STEARIC ACID (uM)

Fig.3 Binding assay of radiolabeled stearic acid

with the purified rat cutaneous FABP

(M) and heart FABP (A) . [1-'¢C]

Stearic acid was incubated with 150 pmol

FABP at 37°C for 1h. Unbound fatty acid

was separated from bound fatty acid by
Lipidex 1000.

TSFNUBTOLRIESERLE SN, C-
FABPZIEMEE A ) 77> N TX BH, RED Y
/v RDOBESLEETEII,

Eae 3R X IEBLDIEDTFDOFABP 2%
L. SBEFEnE. o7 3/ 8BE5. EhEEo
EERELTEMSBICFABP 77 1 —ICBT 52
WHLWA VR-DEHATHAZ EEHoMTL
7o BTF7 3/ BEOEHET|ZEICC-FABP®D
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Although transposable controlling elements are believed to exist in virtually every
organism, they have been isolated from only a few plants and have been characterized at
genetic and molecular level in only two plants, maize (Zea mays) and snapdragon

(Antirrhinum majus). Their ability to transpose, affect gene expression and promote
DNA rearrangements causes genetic instability. We have identified and isolated a new
transposable controlling element, Tpn! ( Transposon Pharbitis nil one ), from a line of
Japanese morning glory (Pharbitis nil) bearing variegated flowers. The 6.4 kb trans—
posable element was inserted in the gene for dehydroflavonol—4—-reductase (DFR), one
of the genes involving anthocyanin pigment biosynthesis. [ts terminal inverted repeats
and the number of target duplications indicate that it belongs to the family of the maize
transposable element Suppressor—mutator/Enhancer (Spm/En ). Cosegregation data
of the variegated flower phenotype and the DFR gene carrying Tpn! indicate that the
mutable phenotype is due to excision of Tpn! from the DFR gene. Sequences homolo—
gous to Tpnl are present in multiple copies in the genome of Japanese morning glory.

1. #&

[l

FASEFAEK, BEOEF. RANLFE. B
DF Y ¥+ MEORE T, AMFELIIEHORIE
FUC R AMRBE L O BEEDI L TH B,
MEFASIIELZDORRICELDET EN, T U2
R OEMBITHES (FHRRZERICE - THEL B,
NS U RRY V&R EEEEES LIEEZ—ED
ISEEY % b OBEHRTF T, BA - &5 - il
« REISETE2Z ODDNABRRES I ZE L. F
1B TFRIBOFAMICHF 2 BRELE5X | BN
ARLEUD—REL > TVWBERFTHH 2, b5
VAR VOEERES b EQ D VORI TR

Molecular analysis of a transposable control—
ling element affecting ex “-ession
of a gene for anthocyanin biosy-
thesis.

Shigeru lida

Department of Biological Science
and Technology,
Science University of Tokyo

BT27 b7 BREARRBRETEED
RAAZFAG L TROIER (FA5H) 2EL3H
ARFELTRWHE N, 2Dk, X DEYE
DT ) L EICHEINTWA I EDELMNIIN
720 b5 U RE YV I L B IEDRK D IEHEFZARIBE
TERFHEEFORERZZDEREAEDRF L F S
Y TIHONTWEHEITTH B, Fx IITEEEFEA
MR L1 THHADT v b7 v BRE
ARFRBETHLED6.4kbD S5 v XRY Y Ton
I2BEEL, 20 Tonl "IEFDSETRIFICER
BT3RO EFOTRICEERESLTWS
CEEBAOMILEDT 2, ZOEBETC
Tih~N 3,

~n
e

BR

BOWTH A Aa-3 ' DRHKE LT "FHK
D" KK/SSB-3 & KK/SSB-4% ., BpAR “4
@It” THHAE L TKK/ZSh-2% W

@4y ) LDNAIZCTABE D Ik DBt L .
HIRBERICL BH2F DNAWKH DA 77— N
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Y9 —BLUTFRI KR F—~AD 7 o— AL,
DNA EEERFIORER & IZEBFEDOHEK: ¥ ITHE
LTiT»70 £/, DNA Fo—7¢& LTHW:
TYhyT = BRESKROELFIZL.5kb D
RF 227 DFR-ABIZFDcDNA® . 1.3kb
DF v F 39D Candi Bz FcDNA” BLU
22kbD Ny EO Y Bel BIZFDY ) I w7
DNAWR ® TH 5,

3. ¥ R

X1 oBHEMIcHEOK D ERD 7 444 11,
BIRFOICIE EH (ZE0 T flecked) .
EEREOERICED “BRKEDT LG ‘B
BT EFEIN B RFET. FEENO MIED
s (1762) OELF - FIBETHHHDIEDR
BI@ETE - Mg oK) 7o ARICEHIN TV S
THHALBULRKEEEZ SNT VWS, JZOEK
RFEOTH AL TR, 1930 FERITSHIC

Fig.1 Pigmentation Phenotypes of Pharbitis
Lines.
(A), Fully pigmented line KK/ZSK-2.
(B) ., (E) and (F) , Variegated line
KK/SSB-3.
(C) and (D) , Variegated line KK/
SSB-4.
(G) and (H) , Germinal revertant
derived from KK/SSB-3.
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L O HHBRFEORENTHOATWS S O, &
bbb, Ty b7 BREAKICEAET 2.8
EFDA-SICERNEI - fctcdiz, TEFima
PTEENMERINLELLEDBEEELZ D,
TEAFFEsE I AMRISIRER AR L T, BRI E
AREINB LD, TEFO—EOMianF R
L1 57l ENBEMICHEBROK D RO TR
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WA £ty s —ORIFARERDEE LR
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12 SAHBRDTEITERATROBR L ICSIAET
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COFEMRPEROR Z ZEBRIEEIBED H R
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bEOLD, THAFDHBEIEILIT - LT - LA
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NEERINE, T I THHEIERTHHA%EH
WTERETOLI#HRMRANERICLOFERLE
Ko ltxBiET 2301 DEATHERIEEK
DIEDIRMER T AADET B ERENSHETE
M LI#HRTHE I E2BAOMLI,
HE. 72 o720 BROKRICK B0 EK
WBERRKDO T HHA TRIEIND T, ED
ETHEEIN (K1), THHADBE. 20D
BRAREILIBROMIATOALI 22 & b
LNTWVWE, COEWMDKDIENERISZT > hv
T UBREARRDOEEME (mutable) &ix
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EBRTFERBVAT Y b7 o BRESRRET LZORRAHRTF RETF ORI

1) OBIEFA-3ITHL, EHT. Lrba-3/
MO A-3ITT > T ATERIS IR A R AN 2-5%
NMOEETHE SN EbMohTWSE 10,

HiokHBaicFao+ 2 FidK 2
INLICT Y by T2 BRESHBEBOT by
T=Ur-3-7)ay FETOEREOEEMIZEA
59 2&EFH. b LI, 2 0EEREHRT&
GETFNREEMICI > TWAIBANEZW! D, £C
TILOKO TtogattiisoaZRathE Lics 2
AL TITER)—ADRETEIDTIIHK /) —)L
DERME TREARINTWEEEZ N, T
ibbt, 20D CHS. CHI. LU F3HELET

3 Malonyl-CoA + p-Coumaroyl-CoA

; CHS

Chalcone
* CHI

Flavanone == Flavone
* F3H

Dihydroflavonol == Flavonol

DFR

Leucoanthocyanidin

* (Candi)
\4

Anthocyanidin
* UFGT (Bz1)
Anthocyanin

Fig.2 A Simplified Pathway for Anthocyanin
Biosynthesis.

PN S ORBAEFHIET 3 EERERFRETFIE
EHETH > TROBEORAICIZES L TWhWiiWn
LBbh3, I TED.EDDFR. AS.
UFGT DEIEZFHRHD b T v 2RV DOEA
ICEDEEMEL > TV BENENERITT B0
. N1IOKRDIEETFAERFRIET Y A4 LD
&x47 ) LDNAZHMHE L. &&ET DHEEX.
BLCHEBEINTWARF 2 =7 DFR-A#/=F
cDNA., ¥ ¥ 3D ASEIZFTH 3 Candi
BEEFDcDNA, BLUS bwEOI VD UFGT
BIZFTH5 Bl BInFDI— NRE%® 7o—7

ELTHHF UEICKDRET L (K3), ZD#E
B, B0E7 Y /4 DFR &= T EEKHICI136.4
kb ® DNABFINEA I A TS Z &S 2
Lot TODFREGRFHEEE. 2BIEEK
DIETHAHADESY ) LEXDya—=2 LT,
Z O DNA BE7N D AR OB ERIT 21T > 7o &
A BROIETHHADFROFEILT ) D
10bp EiFED 1 > b o A 6.4kb @ DNA B A
BFAINTWIL, ZOXRIGERED & LES|% DFR
EIZFADE AL TR SNt 3bp DIEHEE
REDHEELOFEMNS. by ETI Y Som/

A DFR

- 1.7

B

Candi UFGT

EcoRV Dral

2 3 z ¢ 3
(kb) (kb)

Fig.3 DNA Gel Blot Analysis of the Pharbitis
DFR Regionin A—3anda—3'Lines.
V4 indicates the variegated line KK/SSB
—4 ; V3, the variegated line KK/SSB-3 ;
W2, the wild type KK/ZSK-2.
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En'* '"WHREBOHLWLW IS VIR U THB T
EMBONERESTcDT, THAA (P.onil) &
DERIICHBES NI NS VRES D EWITET
Tpnl (Transposon Pharbitis nil One) &8
Bzl 2,

DT HEB I NEBETF Tonl 1I225W T,
Z DYEE L BEEDRRIT 1T S 72D IC 2R E BT D
REXIT-720 ZD Tpnl (36412bp Ty MK
1213 28bp DER DR LEEF) % & 7o, MERIRL
FHREDO X 4 0.8kb BL U 1.0kb i 72D,
Spm/EnBERFICRoN 2, EBBEROES
WL EZONZBEEXF L T\, JhidsE
THOSNTWB Som/En 77 I Y—DKrF VR
R DOPTRLEHMIUEETH -7,

THHAAT ) LPIZIERF 2 =27 DDFR#EE
T LHEEMDH B DFR-A, B, CO3TEHADE
EFOEFEET S (K4)o £ T Tpnl DIFEAL

— —_— —
DFR-A DFR-B DFR-C

Fig.4 The Structures of the DFR Region in the
Pharbitis A—3 and a—3 ' Lines.

TW/2 DFR-BEIFIKDEREFEKRIE 3
BEMBRIETFDa-3'DAGKTHD, TOEFER
THdA-3BEFNIEFRPE, EUEOBERE
BRICE5 9 % DFRBEFTH E0EN0%KET
T BT, a3 DEBMRISEREREEET
oI zoEBE®RRICKT Z2FRIEEKDIET &
# 4D DFR-B&EFMIZ Tonl HEA I LT
BINEDEYH EICK DRI LT, DR,
BEIETHHARLT 21D DFR-B&ETFDS
015 Eb—H L Tonl W67 - BeBEL TW 7z
N, 2TORODIET Y 44D 25D DFR-B&%
FlIEE BT Tpnl DA INIREDIKETH -
7o (K5)s £NEk. Tpnl DA I NI DFR-
BEBEFNBEMELTa-3 DAKTHD .
Tpnl DA L1z DFR-B#ETRARE®HLI N

—=122—

N S R
I e
-
2 > 2 0O 0O O
O © 0 O

(kb)

-a 17.3

- 137

a 8.8

Fig.5 DNA Gel Blot Analysis of the DFR Gene

in the a—3 ’ Lines and their Germinal
Revertants.
Genomic DNAs were cleaved withBg/ I
and hybridized with the petunia DFR
cDNA probe. W (+/+) indicates the
wild type line (homozygous) ; V (f/
f), the variegated line (homozygous) ;
GR (+/f), a germinal revertant (het—
erozygous) ; OGR (f/ f), a variegated
offspring (homozygous) of a germinal
revertant ; OGR (+/f), a solidly colored
offspring (heterozygous) of agerminal
revertant ; OGR (+/+), a solidly col—
ored offspring (homozygous) of a ger—
minal revertant.

TWTREBINZ WA, TEFERPIC Tont 8
DFRETFLDER - RET 2 AR IC
X ->T. DFREGFVPEEHEIINS I LK
DIE (FASH) ERODTFHEETH D LM
HINE 72, 8B Tpnl DIFAILL S DFR
-BEBEFAEHLOSFHEEE L TR, Ton!
MDY — I Fx—F—ICEIDEENRET 2 LD
RTS5A YV TDNEFICRRI SV EILENE
AoNb, £low ZOEFLBETHELTWS T
Y4 A DFR-BEEFIZ6DDIF Y v E55D
4 hO Vo BRINTVWEIEBHSNE
ol

Wk, TYHAY /) LB Tonl \ICHEEHED
BHNZ 2 E—FHET 5, M6 SHONELD
12, BEMOLBIET 44 A I EANTERZFED
ROIETH A A4/ LFIiE Tpnl EOBEHN



EBRFEAVAET v T o BRESHRET EZORTANHRFRIZFORIT

W2

V3

V4
w2
V3
V4

(kb)

N
w

B2 |

~
»

N
w

N
o

Probe B

Probe A

5:;:,:3:1 E:i’:?ﬂ Ton! 4

Probe A Probe B

Fig.6 Presence of Tpni—related Elements in
the Pharbitis Genome
The genomic DNAs were cleaved with
Bg/ 11 and hybridized with the probes A
or B as indicated. V4 indicates the varie—
gated line KK/SSB—4 ; V3, the variegat—
ed line KK/SSB—-3 ; W2, the wild type
KK/ZSK-2.

FOEHFET B,

F1, hOEMD b5 o 2BV L DIBA L EI
2. BERDTHHAS / LRI Tonl OFRImR
BICHBMED & 2 EF DA DA RO &L O
bEDaE-HNEWIEBASHES ST,

4. 5 =

Mo 2R VGBI FRIBAE 1M 2 5@E
HFELTEMC P EDa Y TRVWHSM
R EEEY S ) L IREE S BiEAC
LVERTEDNAR NS V2R V& &ET
ke LTE UL RNAX W SRERFZICLD

cDNA &> TEBT AL PO SV RERY U
DHEET S, ChoDd B, EICHIEDIEGHBICHE
9 DNA BERERIE EIC L » THREEFORE~
FEIL. +ASHEERIEEZEDHMSNTY
%, BZEEYD T 2B L BBRIETRR
DFEEB O FRIZFVIFITIZ. TDIREAL
MDhoEoal EFUrFa /o TITOOATED,

DNAB S Vv 2By VIck DB SN ZEEF
ELTT v b7 o BERESKRREBIEFENL
(PR TWE, FE, M20oT7 b7y
BEREARZELE TP Z DEEAGRTELGTO
IR b AR v ERWIGEEFY vy F T
HFICKOREE - Bt h-bDb8 0, PSR
R L DR TEBICHEIIEN LB BEZ ORI
FARBHbLE B Tx ARTEBRUET. A
REBZRIKIL ETEHBBRBZFICRENDH D,

BRURT L O EMLSEBEBREN ] I N L &
DHEBTEBRFAFBREERTE VI, Fx
BEEFEADVELR LR THAADOT o b T
—VBEEARZDDFR-BRAIZFH LY.

Spm/EnfR#ZD6.4kb D b ARV Tonl %
HEEL., 2O Tpnl MIERDOBEFREICERE T
B ENKOBREOFRICEERS L TWA I L
ZRASM™MT Lico T Tpnlid6412bp TH - To
ZTOBELORENSEZ T, BRERFTH S
L0 b EEREERFORBRIER DIEERUEF T
HAHAEEMEDNE . bLLZITHBLESE. T
SHET ) LRICEET 2ERERFOERICE
D, Tpnl 3 DFR-BE&EF&OEF - fnlkd 3
EEZHN B,

EEEYMO b5 V2R VIREBRTELTO
lEh SR IC R D BIZHIER I BABDAZERDH
HiRF & L CTEEEFORIBAEEEDRERIC
REL CX/cDBE5F, T vARS VI v F
VO L AERBGETFOEED NS 2B IR
75—l BEHABGTFOREA, X SICIEET
R DI DDEYFERIZ A o F18 EHEY) S 1
AT 7/ al—=Il bRRAINUEDI, I JiTHl
1THHAFD NS v ZE SV Tpnl ¥ % DEZEH

—123—



T O B FREBBOMFOAL ST,
MINAAT7 /ol —ICbBERMTEXSaHM LS
A9, BE, THHAICIZ 0L LOTER, &
B, IOICRTEPEOREICEAL T, bF 2R
VUoNEET5EEZ ONSEEM (muta-
ble) ZEEEMNHMONTWS, I s5DHITIF
Tonl BBRAFOMET 5 bDbH 5 LBb,

RS URBY VI FUTIckRMOBRAERR
FETHAANCBEETEIELTEZITH S,

X Ak

1) A & (1994). KOIETH A hoHEES i
PSRBT Ik BBIEFRREOBE, 770
< 27 30, 481—455.

2) Inagaki, Y., Hisatomi, Y., Suzuki, T., Kasa—
hara, K. and lida, S. (1994) . Isolation of an
Suppressor—mutator/Enhancer—like trans—
posable element, Tpnl, from Japanese morn—
ing glory bearing variegated flowers. Plant
Cell, 6, 375—383.

3) Murray, M.G. and Thompson, W.F. (1980) .
Rapid i1solation of high molecular weight
plant DNA. Nucleic Acids Res., 8, 4321—-4325.

4) Sambrook, J., Fritsch, E.F. and Maniatis, T.

(1989) . Molecular Cloning : A Laboratory
Manual, 2nd ed. (Cold Spring Harbor, New
York : Cold Spring Harbor Laboratory
Press) .

5 ) Shimamoto, K., Miyazaki, C., Hashimoto,
H., Izawa, T., Itoh, K., Terada, R., Inagaki,
Y. and lida, S. (1993) . Trans—activation
and stable integration of the maize transpos—
able ‘element Ds cotransfected with the Ac
transposase gene in transgenic rice plants.

Mol. Gen. Genet., 239, 354—360.

—124—

6 ) Beld, M., Martin, C., Huits, H., Stuitje, A.R.
and Gerats, A.G.M. (1989) . Flavonoid syn—
thesis in Petunia hybrida : partial characteri—
zation of dihydroflavonol-4—reductase genes.
Plant Mol. Biol., 13, 491-502.

7) Martin, C., Prescott, A., Mackay, S. Bartlett,
J. and Vrijlandt, E. (1991) . Control of an—
thocyanin biosynthesis in flowers of Antir—
rhinum majus. Plant J., 1, 37—49.

8 ) Fedoroff, N.V., Frutek, D.B. and Nelson, O.
E. (1984) . Cloning of the bronze locus in the
maize by a simple and generalizable proce—
duce using the transposable controlling ele—
ment Activator ( Ac) . Proc. Natl. Acad.
Sci. USA, 81, 3825—3829.

9) Imai, Y. (1931) . Analysis of flower colour in
Pharbitis nil. J. Genet., 24, 203—224.

10) Imai, Y. (1934) . On the mutable genes of
Pharbitis, with special reference to their bear—
ing on the mechanism of bud—variation. J.
Coll. Agric. Imp. Univ. Tokyo, 12, 479—-523.

11) Tilney—Bassett, R. A. E. (1986 ) . Plant
chimeras (London : Edward Arnold) .

12) Dooner, H. K., Robbins, T.P. and Jorgensen,
R.A. (1991) . Genetic and developmental
control of anthocyanin biosynthesis. Annu.
Rev. Genet., 25, 173—199.

13) Fedoroff, N.V. (1989) . Maize Transposable
Elements. In Mobile DNA, D.E. Berg and M.
M. Howe, eds ( Washington, DC : American
Society for Microbiology ) , pp. 375—411.

14) Gierl, A. and Saedler, H. (1992) . Plant—
transposable elements and gene tagging.

Plant Mol. Biol., 19, 39-49.



I8 DEIZF T 5 Fett kiSO
ZAt LI FEEEEIB  2 PFSE

BACEHRAR

ZI S

Our previous experiments suggest that the length of the linker DNA which connects
nucleosomal core particles becomes to be heterogeneous by aging, both in vivo and in
vitro in human skin fibroblasts. In order to get some insight on the relation between
growth capacity and the regularity of nucleosome structure, we examined the structural
change of lymphocyte chromatin upon growth stimulation with PHA. When chromatin
of lymphocytes from peripheral blood was digested with the nuclease, unclear pattern of
electrophoresis was observed. However, discrete ladders of nucleosomal DNA were de—
tected in the case of lymphocytes stimulated with PHA for 48h and 96h. Their digestion
patterns were similar to those of lymphoma cell lines. These results indicate that the
regularity of chromatin structure is closely related to the activity of cell proliferation.

As for the UV damage on the skin, we are investigating the mechanism of nucleotide
excision repair. We have purified to homogeneity a repair complex by in vitro comple—
mentation of the XP—C defect in a cell-free repair system containing UV—damaged SV
40 minichromosomes. The complex has a high affinity for ssDNA and consists of two
tightly associated proteins of 125 and 58kd. Subsequent cDNA cloning revealed that the
125kd subunit is a N—terminally extended version of previously reported XPCC gene
product which is thought to represent the human homolog of the S. cerevisiae repair gene
RAD4. The 58kd species turned out to be a human homolog of yeast RAD23. The 58kd
species and yeast RAD23 share a ubiquitin—like N—terminus. The nature of the XP-C
defect implies that the complex exerts a unique function in the genome overall repair
pathway which is important for prevention of skin cancer.
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