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FEENES VD, AROBE L TEETHL I LR
XEBNTWE, BETR, RABRBEICLD 7o
£ 2 > D, (7-dehydrocholesterol) 371V ES &>
D, #TE ¥ 3> Dy (cholecalciferol) ~ L¥z#1&
3, ey vyDEABALESLIESY S D i
ER»>EREMPCBITL, FTKBR{LENT25
hydroxyvitamin Ds (250HD,) £ 7% D, WV THTK
B{bahT la, 25-dihydroxyvitamin D, (le, 25
(OH),D;) 7% 22, 5ELE, le, 25(0H).D; &FFEHN
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- THH AR, IASOEMSIDORLESD
F—Fy b ThBIEMRBRENT, FREATLT
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9% 1a, 25(0H),D; 3£ U 25 OHD, O1EM %48
L, B ERLEENEERZRTOICHLT, &
FIFFIEOV XTI — T ZEMELES, HED
HWEE LI L 2RLT, & 512, Hosomi 578 X
Uf Smith &®%, BHEERMEOMLIIXNT S 1a, 25
(OH),D, DREHIIEM %Rl ¥+ 5 EEREE 2 HRE L
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Abbreviations : ANOVA, analysis of variance; Ca**, calcium ; la, 25(0H).D;, la, 25-
dihydroxyvitamin Dj; sH-TdR, ,H-thymidine deoxyribose; MEM, minimum essential
medium ; Mg**, magnesium ; PBS, phosphate buffered saline ; &5, ¥R ; BH, &
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% Ca** « Mg** & % %2> Dulbecco Y »EiE &4
%W (PBS,pH 7.2) T#HLLDB, 0.02% EDTA
&8 PBS ICEBT5~10 SRR, Rz 0.25% bV
7v » (Difco) &% PBS IZ 4°C T 18~20 B2
L, REPEE»5HBEL . RIBERE2EHBTT
HWIRE L CREMBRESES €05, T5um A7
VA RXy Y a2 TR L CEEER F IR & AR
Lz, i, FHEEPOMES T X THEEMRTH 2
e REEEMSCERL 0L, InEEBIcH

L7,

BRI, BAMY T LB I MMES LY T AKER
ERWR, BALVY Y AREERIE, =¥ U r (50
units/ml), A b7 b4 ¥ (50 pg/ml), 7 BE
WRIE (20%) %i0Z 72 Hanks' liquid MEM (M. A.
Bioproducts) T, # D Ca** #EZ 1.8mM TH -
fo. BANY D LBEERE, Catt s Mg 2B R0
Hanks’ balanced salt solution (M. A. Bioproducts)
% B v TE->7 Hanks' liquid MEM 12, 0.3M
MgSO, %flzC Mg BEREH L &7 LERED
FHERUCKHERL, Thiz~<=v Y > (50 units/
mh), AL hvA vy (50 wg/ml), BEGAHNLS
v AEBRELLLY VIRRIME (20%) ®MMzi-0Bb,
0.3M CaCl, 2#I0L, Ca** BE % 0.09mM IcFHz
Lz, v BRIRIE» & DA vy 7 LR3I, Brennan
5190 J5 31 B v, Chelex 100 (Bio-Rad, 200-400
Avva) BROTTo%, ERERC IS OREE
iz la, 25(0H),D; (Hoffmann-La Roche) T#
=R EMAZ, ZDRE® 12 nM (5.0 ng/ml) 2R
Bl ¥, ABOBERICRIAEDOLY / — 1%
oL 7z,

TEEIHE 2 IE Moscona®® D SFEIC U TH 27 - 72,
T b by $EEIR 3.5 ml fIC BEER I 5 X 10° 18
L, chEYVaryTa—F4av LA
Y—77x2 (30ml FH)RCAN, 5 BREY RIE
MBGKTHAL, EXU TR LA, BEBIERR
(IHEEEERER GUAELTE) 2»FHEL, KEERZ
% 25 mm, FEBEEE % 60 rpm, EEMOEE % 37°C
El7, B®1, 3, 5, 8, 12, 18, 24 BFfS, 4E
BIREEIC & D IEHK S N7 RIS 2 B PRSI
WELL.

II. BFEME%

EEHEBC I VR ERMAER (EE
0.1~0.4mm) %ZZELEWEL, 0.1M a3 Y VEE
BEHI%TNINTATE R (PH7.4124°C T2
~ 4 REEEE, 0.2 M ERERNDY o ¥ VBIEEER T
HEEEE, 3%BEX (F—FA L 7H—R 1,
FUZAb%) wEEL 7. REMRRE SRR

EYIDHL, ThieaNod - EEEEE 2 %4 R 3
v LB (pH7.4) 1 4°C T 2BERIEIZE, 7+ b > %7
THRABRIR 812 WAL, LKBVEY LS
=L TEBLITR 2B Y S VB LU0 2V
SRTH A%, HAEF JEM100B Bk X OV H 17 H-600
NEFEME (BR) CRELL. EESEIREN
RS L EIC DT 30 EERCEBE L. BHI
9000 = 7z1& 10000 15 T2 L, 30000 f&% THERT I L 72,
. #EENFEE
BREERMCBYLTFATY — 20812 Fhy il
EREORS 1 ym ¥ OHTEDL L2, HEEEO
REB=v7AVS—2BAOTHELL, %, 7
AEV—LDAT—VHILERZEAF—YDF R =
V—LBDTAERY — AT 3 ESETEDL
2. TARY —LDBEBLURAF—VRIFRAEY —
LDEEFIC DT, FHEEMAD la, 25(0H),D; #0
FEOME LT 2 WRE & D&, ZTEB IS
WX DE L, RIT Scheffé D HBEHAEIC & D #sE
L7, &8, A7 —YRFRAEY —ADHZEIZ Probit
EHBEOER B,

B f#

1. la, 25(0H),D, RFMEH IS = LEHE P
26 s ERRRMA

BERRRC O N R, B e
BEELTERZRO0.1~0.4imm a2 R L. &
BT T, REMIZTXTHEAREEL, Evigln
ZERERTTHBEL Cwi, REHMOBERIZIZ,
FUTYPBICEDEUETAEY — LG -
FLAERANLTAEY — 2AWFEANCEEL T
fo. ZDH, ¥TFATY —ABEERBAL, LD
FERBRED T AT Y — L0MEIL 72, SRS L7 R
Y — ADOFEZERIT RO 3 ENEBAIEI N, T
bbb, AF—Y1FRAEY —ATI, T2 28D
TEEHH 25 nm O OEEE BT TR TEY, 7
OEBAIC I EEFEEOMIEEME»S A s 0tz (B
1), MSHYE R EEETH 20, BICHEEET2
MR BV BERD o, AF—VIFREY —
5T, HEEMENIC L D % OFIRHER AT L,
MRRHER Y O i & B RERES, 374 h bR
EBEnaohl, soi, REBENEONEICEEL
THEET 2 BEER TN (HM2). A7 —YIIF
ATY —ATHE, HIEHEEELESHRL L VEERT
HY, FREBRONECELOED N /7452
FREEN T 2 Ea s (F3).
FBRZDAT—LDF REY — ADBEITEEERERT O
EREEHICHMLE (K4), Thbb, HlEEHD
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Fig.1l. Stage I desmosome seen in adjacent
epidermal cells cultured for 1 hour in high
calcium medium. X200,000.

Fig. 2.'\ tége I desr%omé lseer& in v'zidjac'ent
epidermal cells cultured for 8 hours in high
calcium medium. X150,000.

Fig. 3. Stage Il desmosome seen in adjacent
epidermal cells cultured for 24 hours in high
calcium medium. X150,000.

E&lum%B0DFRAEY—LHIE, 1RHERCE
0.08{BTH-7zh, FOBAMICHINL T 12 %
WIX0.20 e D, kR ICHEINL T 24 R
ZO024HER T, 270, BRAT—YDTAEY — 4
DEELEREHOERFIEHERLE: (R,
®5), Thbb, 1HEEBCERAT-VI, ITAE
Y — AMZENZEN67.5%, 32.5%T, AT —YHIT A
Y —-LIFERRDONEh oI, SEHBICAT —
SHMFRAEY — BT PEHRL, ZO%RERRE
DEFTELEBRATF—Y [ FTRAEY — LD HEZHEL
L, fHARF—VHIFAEY —ADLLEHEEML 2.
UBBICATF—V I, MIFRAEY —LDHEEZZN
N 8.4%, 40.1% Lo,

1. 1a, 25(0H),D, FINEH LS 7 LEEEEP I

Bl »ERREM

le, 25(0H),D; WIIE A L ¥ 7 LIEEW T TEE
shi-FEMIEE, la, 25(0H),D: REMEA VY
LEEEWH TEE S REMR IR LR,
1B R ES L Tls a R L, Hx OFRKH
BOREZIZFLBEENLEROTREY — L
D¥H BT, 7Ok, HEREOERL L bICEL
DOFEBEED T AT Y — AL 72 (F4), HifaR
FOES 1um BV DFAEY — 8L, 1,12, 24 B
Mgz ZNn0.11, 0.23, B L U70.26 BT, $EEHAM
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Number of desmosomes /7 pm of cell surface length
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Fig.4. Frequency of desmosome formation in
epidermal cells cultured in high calcium medium
in the presence (closed circle) or absence (open
circle) of 1, 25(0H),D; at 12nM. Values
represent the mean of four samples+S.D.
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D, BREOERIFD SN, BAF—YDTA
TV - AOHEELREENICES L, BRFHOERE
LHEAF—V I FREY—LDLEEFEAIL, A
FT—YUTFAEY—LOLBIHMLE (£, K
5), EREWLC LT, la, 25(0H),D, HIIEH L

U LBEWTTERES N REMIATE, RF -1
TAEY — LD 5 R, & 24 BERSE & T, R
T=YIFAEY - LADLIEL 8 EERH s S 24 B
BET, WFRINIGTA2NBEL VEBEICEL, 2
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Table 1. The relative numbers of different stages of desmosomes in epidermal cells
cultured in high calcium medium with and without 1«, 25 (OH), D,

Relative numbers of desmosomes (% of total)

Culture Medi
. edium
period Stage | Stagell Stagell
1h with  1a,25(OH), Ds 65.5£1.8 34.5+1.8 040
r without 1a, 25 (OH), D, 67.5+2.1 32.542.1 00
3h with 1, 25 (OH), Ds 54.8+1.2 44.7+1.4 0.6+0.8
r without 1e, 25 (OH), Dy 54.3+2.3 45.3+2.2 0.4+05
5h with 1, 25(OH), D: 34.4+1.0% 55.8+0.7* 9.8+1.1*
r without 1e, 25 (OH), D, 46.0+1.2 51.1+1.5 2.9£1.1
8 hr with  1ea,25(OH).D: 11.7+1.6% 58.2+0.9* 30.1£1.4*
without 1e, 25 (OH), D, 21.2+24 68.2+2.0 10.7+1.6
12 hr with  1ea, 25 (OH),D; 9.7+0.7% 53.2+1.5% 37.1x£1.1%
without 1,25 (OH),Ds 16.1+1.0 64.2+1.3 18.7+0.4
18 br with  1ea, 25(0OH), D, 1.5+0.8* 51.6+1.4% 46.941.6%
without 1a, 25 (OH), D, 10.5+2.0 66.2+1.3 23.3%1.2
24 hr with  la, 25 (OH), D, 0.6£0.2% 45.7+1.5% 53.7£1.4*

without 1 e, 25 (OH),Ds

8.4+23 51.5£2.5 40.1x£21

Values represent the mean of four samplesS.D. The data were analysed for
statistical significance by 2—way ANOVA followed by Scheffe’s multiple comparison

test. *p<0.01 vs. without.
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® w w
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H w

0 50 100

Relative numbers of
desmosomes (%)

Periodes of cell culture (hr)

Relative numbers of
desmosomes (%)

Fig.5. Comparison of the mean values of the relative numbers of different stages of
desmosomes formed in high calcium medium in the presence (right) and absence (left) of
le, 25(0OH),Ds. []: Stage I, [i: Stage II, /4: Stage IIl desmosome.
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BETHETANEELD bEREICE» >, 24 B
BB LAY TRTOTRAERY —LIZ ATV,
HNTHh-7e,

. la, 25(0H),D; &N = ERFMEA LT

LIEBR BT 5 R

ANy Y LEFERPTCOEETIE, la, 25(0H),
D, 2L 72358 b IEML 2 - 7o BE b, REMME
B/ANIRICER L 728, SeEiAR BT ot L <
BREANTTFAEY — AL D ELESINI BT
b oiLighoi:,

& %=

RERREZ, ZANEEE,» >AEBR~BITLOD
Med BBET, 7 7 F R LR E AL,
FEE L -l 2 R L, eSS DMEi/NEE 25
R4 B, IASDOHHNLELDS b, HEREDORE
B3, FATY —LDOBRLEZORLEE b, RE
SO MIEE M DBBIC BT A EERME L L TR
kepgEsh, BFROERa LTS, BENC, BEE

L 7R R i ML O BB TH 2 AH

WEaTEmD s, Fhid3EBEOREE L zONE
OWE HIRREHOE) B> TES,10~16nm DE
2O, HELHREE» SRS BIRBERTREY —
LQEBETCERIL, R L THR02 R ERY
BBEBET S, ZoFREE R, BO# (marginal
band)? & 7-13 peripheral dense band?? L X1, t&
FOEREF TREFRAEEOMBE TALNEY, £
ERAERTETOREERORETCIAEEET
OERAI T LERICED 5 h B, s, BOFEO TR
SETEEEATHY, ZOTBEHEARTELSE
2 &-(y-glutamyl) lysine cross-linking bond O
W2 12 4EMERE #E epidermal transglutaminase 2585 ¥
B2, EFHRICEHSN T2,

IOk kERHROMECEE T ARTFO—D L
LT, BT la, 25(0H), Dy MEBH S N T & /2,
Hosomi &', ¥ +v—VATHEERES WY VA
FEHIK 1a, 25(0H),D; 2¥I0T 5 &, REMED
BRHEFIEESNS & &K e ko e AER
RAMEINT 2 2 L 2 HBENCEE L. &, FTFY
VR F M) TABIVBANA T Y /=LA
EHRMEELEC T L BET MR REL
R EE T AR R L, 20 &5 Ll
la, 25(0H),D, O i BN L 72 B~ T
VWA, RWT Smith 5®, & NEEMEE la, 25
(OH),Dy (10" M~10~¢ M) #ANEEZEHE T 2 HH
B L, EEMEOBRAE S CHEE L e fiawiE x
BT 5 AEMEOENS la, 25(0H).D, DEES X

UHRERR I IR TS 5 2 L R BREICRL
o, &7, HBEEFMEAO*H- TR AL OEE
D &, transglutaminase GO B ERENTE S
EEACRIEL ., ChSOBRBICEDHT, K
1, la, 25(0H),D; i3 #5577 & R
HEFTHD, et OMEOBKEE T 2HB
WETHSS LTS, ZhdOREHFEC D
THEBREE 2 &3, la, 25(0H),D; OFEET THER
FEHIRL O transglutaminase EHHNTHET 5 2 & TH
D, FEEL-MEEEEET 5 AR NT
BZLTHD, FHIEES L, transglutaminase ¥
DT &Y BIHORESEES N, TOMBREL
THESEEOREARESNZ O EELSNS.

ZOEEBT, E#i3 12 1M le, 25(0H),D; HRINE
By KRR TV v AR KA 24 BRI
L, FILL{ERaANEFTAEY —20KBENBELEE
BICRE 500, BEL~24ERETE, AT -V
[ FAEY — LAQLRINET 2 HREL D LHFEIC
EL, AF—VINIFAEY —LDEFFERCEHNZ
EERBRELL, EHOBRRE, BEREMRCET 2
FAEY — AR OYERBEL 7Y — AL
la, 25(0H),Ds i L BHBEEZ VR VH, TAEY —
LMK S RERBICE TRET 2 BER la,
25(0H), Dy ek D REEND Z L ERKRL T3,

FAEY — b OB R AR O M0 RA B
TRIHLEFEL CERNZEERT 6 2 LM, &
READEOERSTHATEEERORTS FHD
¢-(y-glutamyl) lysine cross-linking bond DR %
filiit % epidermal transglutaminase D¥EER la,
25(0H),Ds OBEET THAET 2 I LWHT TRRE
nTwaa, INSOMEEERBICANSE S,
epidermal transglutaminase #SEFHILE IS ¢
3k o EEERRELE F v, FIRTIR
T s LB, le, 25(0H),D; % epidermal
transglutaminase % N L THEE R RERICE
BT 3 HgeEsEil s g, FEOERIBVT, &
HS~UBMBTAT—Y [ FTATY —LDLEH
ST ANBEL D b EL-72 2 &1, BERBRO
Bz & 2 A7 —2 1 ORHITEMEETRET 5 L5
Bbhs,

AF AL LTz vy A REMFI ORI £ L
KEWHEBEEZLZLEBCEHAONT LS,
vy —VHTERS Y ARKMRE, EIry
7 5 (0.02~0.1 mM) SERP T REIEREL, B
BaCLEBTERY, MM, MigRE
WEBOMBEEEL, TATY — AR L LWL,
EALY 7 A (1.2~1.8mM) BERP TR 2
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BRI RRCEEL TFAEY —258BAL, 1
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5. Lavl, ZOMBEHEDIEE S EI#HBEIC & 3
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U ABBEECH, RIFIES LYY ABEEE B
3 ERABRIZ, TAEY —ADOFRKIZEL T sNE
»ofe, TOFRIE, vETFS— AL le, 25
(OH).Ds 7 A &Y —~ AR OV HE B O FHE 8
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#® E
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hiz,

2. la, 25(0H),D; I A2 V& 7 LEEHR T T
BEINLREMETY, MEEEICERENLE TR
Y —ADBIZRRMOER & & b TBIIL 2208,
HMEXEOBNRYDOFRE Y —2 80k la, 25
(OH),Ds RIFME A L ¥ 7 LS BIEh TR S Wiz
R MR BT AELEBCRL S BT,
L L, S5 B o 4 BB ST, 25— 1
TARAEY —LOHRIMNET 2 NBELDEEICE
GAT—VIHITFAEY —ADHBRIBEECE» -7,

3. BN Y LB TEE S N R KT
&, la, 25(0H),D; ZEHIL 22BE bURML 25 5 72
BEL, TRAEY - LDOBRREBED S hah oz,

BLED R0 5, 1o, 25(0H),D, 35285 FM
BUBTAEY —ABROVIRAEOFE I IS L
RH, FTRAEY - ABNRBLE»oELAEBIZET
FET BRI EENCERT 22 Lol niz,
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MERZSICHD, HERS L CEREV22s 2L
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Abstract

The effect of 1@, 25-dihydroxyvitamin Dy [la, 25(OH),D,] on desmosome formation in
cultured mouse epidermal cells was studied by quantitative electron microscopy. For analyses,
the frequency of desmosome formation was expressed as the number of desmosomes per
micrometer of cell surface length, and the relative numbers of different stages of desmosomes were
expressed as percentages of a total number of desmosomes. Although the frequency of
desmosome formation in epidermal cells cultured in high calcium with 1@, 25(0OH),D, (12 nM)
increased rapidly from 1 to 24 hrs, the values did not differ significantly from those in cells
incubated in the medium without la, 25(OH),D, (controls). However, during the period from
5 to 24 hrs, the relative numbers of the early (stage I } desmosomes were significantly lower than
those in the corresponding controls, and the relative number of the fully developed (stage III)
desmosomes were significantly higher than those in the corresponding controls. No desmosome
formation was seen in the cultures in low calcium medium with and without la, 25(0OH),D,.
The results obtained suggest that la, 25(OH),D, accelerates the developmental process of
desmosomes, although it does not induce the initiation of the desmosome formation.




