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KM 2 BV zgap-junction 2479 %
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—Scrape-loading ;IS &k DHRET—

FAR AT
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HMBEOERRREENLEELATZEERY 7/ ¥ —TH 5 lgapjunction(¥ v v TEE) 2N 5 MK O HFHRH
(Gap junction intercellular communication, GJIC)] D Izidelectrocoupling, microinjection U 7z % D& 5 O H).
BEERBEDOBE. H3RBROBRICRKEO S SMMELTORBIHEAE. FRAPE (fluorescence recovery after
photobleaching)’z &, B4 REENHANSNTED, TRENREE LD TVSEA, HESERE oD, HESEENG
ER oD, BROZRTIEMBID LD EVEREDH O T EASTHONBICE> TR,

#4132, “Scrape loading” I2&> T, BAEBMEDHTFEMBAICEATEZEMNTESENS McNeilb(1984)0)ﬁ§% '
% &1z, El-Fouly, Trosko and Chang(1987)ic & > THE S Niescrape loadinghz & o THIBMIZE A L & EHlucifer
yellow DRHEMIBEA OB EFIH L TGICIRDWTHE T 2 HEOE R DONT, BHisko LEAMR TS SNRK-52E
R E AW TR 2T o /2. Scrapeit k> THOWEHIBICEEA D =B% Escrapeiz X o THIRIC A . BEEL M
§aizgap junctionZ/r L CTH# L AAKE OB, FEICHEA Uzethidium bromidelz K2 #HEZBRITBH I &iTLo
Tfiolk. TO&E. NRK-SEMATD,. GICHERITONTVAZERHSHER W BE/OE—F—-LLTH
1T 3TPA(12-O-tetradecanoylphorbol-13-acetate)id. T OHIE TIXGIICEMFHI Liah o 7.

#—T— K : NRK-52E. Lucifer Yellow, Ethidium bromide, TPA(12-O-tetradecanoy!phorbol-13-acetate). Gap—junction,

Scrape-loadingik

I.#% §

RO L MO T, FEBHR 1FBLU
HFERXE (1500 DaOFHPEOTHMEFIREICL T
1 B(Loewenstein, 1981" ). gap-junction(¥F + v 7%
BT IR OB 3H(Gap junction intercellu-
lar communication, GJIOX. MIlEDEHEIZBREES
ke EETHEERT 7 V¥ —TbH % (Loewenstein,
1979% :Bennett and Goodenough, 1978% ; Hertzberg,
Lawrence and Gilula, 19819 ), GJICAS, £IIRIB®
EEMEIT X > TENMT HE, Z<OMADRTHED
T & ¥ (Gilula, Reeves and Steinbach, 1972% ;
Lawrence, Beers and Gilula, 1978% ; Trosko and
Chang, 19847 ; Schultz, 1985% ), ZD{LEYEICLS
&, EREDOS O —E—F—H(Yotti, Chang and
Trosko, 1979% ; Murray and Fitzgerald, 1979 ). #
R4 (Trosko, Chang and Netzloff, 1982 ; Warner,
Guthrie and Gilula, 1984 ; Welsch and Stedman,
1984 ; Loch-Caruso and Trosko, 1985 ), gz
(Trosko, Jone, and Chang, 1987). £FEMEERER
FDMDILEDEIC X > TEEREZ T h 5 HE~E(Trosko

1) WHERAEERE

and Chang, 1984 )D—DDERZRL TNWBEEX
5hTha,

GIICOHE Iz iZelectrocoupling(Loewenstein,

19792 ), microinjection U 7= #% O & 3% D # 8i(Enomoto
and Yamasaki, 1985" ; Fitzgerald and Murray,
1980' ; Friedman and Steinberg, 1982 ), m&HHER
BB OB B(Hooper, 1982 ), HHRBEBRDEERITR
Ffa O 3 2 Hil i ] 1 D A i f(Subak-Sharpe, Burk and
Pitts, 1966* ; Davidson, Baumgarten and Harley,
1985% ; Gupta, Singh and Stetsko, 1985 ), FRAP#&
¥ (fluorescence recovery after photobleaching)
[Wade, Trosko and Schindler, 1986™] iz AN S
NTBHD. ThENFIEE DO TNBA, FHEIEMEE >
0. BESERENKEL >0, ZRORITICRIA
PBEVNSEREBDD., ELTONBITERE>TY
2,

R&3. ZODE, “Scrape loading” IZ& o> T, BEFR
BEEOHFEMBERNICBATEENTESLND
McNeil 5(1984)* DK% D &I, ElFouly, Trosko
and Chang(1987)*® %1% % U /= scrape loadingik ®
GIICHFZIC BT 5 H AHIZDOWT, NRK-52EMifa2 A
WTRNLEDTHET 5. ZOHEICKD, BEEIC
—IRICTIN B 205 2 &ic ko T, MilaDviability
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RAODZ—BHRECHEEEX S I LR AERSTE
HIIENICEBATHZENTES,

I. RERAE
HHRDEE - R LRT

ERITIE, FBARZEZDEHEERN >S5 L THE
W, Sy FNEHEROEEERE S E b 3NRK-52E
Mgz AW, T OMAICIZconnexind3AtE Eh T
% (Paulson AF, Johnson RG, Atkinson MM,
1994® ) nvbh 5,

1) ERALERE. B8, #E

@ M

+ FBS; Fetal Bovine Serum(7- # w }—)

+ Dulbecco’s MEM[Low]4E it {E R HIGGET > J /5 %
IWAKI)

* PBS(H)[Dulbecco’s Phosphate Bufferd Saline with
Ca & Mg (FOyHisk)]

+ PBS(-)[Dulbecco’s Phosphate Bufferd Saline
without Ca & Mg (FR¥&Htisk)]

+ 104538 EPBS(-)[Dulbecco’s Phosphate Bufferd
Saline without Ca & Mg (FI¥tHfisk)]

+ EDTA - 2Na(fIy¢hisk)

« MUY U RIEMIEK)

*PET: MU T2 ABMOERK450ml, 1065385
PBS(-) 50ml, EDTA - 2Na 23mg. kYU 73 2500
mg)

c HEEERER BN A—F 1Y bOY)

® BEETHHELTHER)

Bem® BRI SR, ENESIRF VI Fa—F
(15ml, 50mlff. 77a>). &5LF 2—7CmiE).
BAE Ry MGmIA). NAYV—IERY k

@ #BE

* COz 1 2 F aN—F —(AEER2£10-0212)

c 2% v Eyw MHITACHI SCV-1303EC IIA)

+ B OE(KUBOTA KN-70)

- B EM S (Nikon ECLIPSE TES300)

2) BREREL -l okER

@ RIMT7IABHATIELRD. BEHEEBIZY
SAFRY VARANTHREZEH P CHEREL -
NRK-52EMIlED A2 722mlDt I AF 2 —F 2B D
HU, Fa—70&BAMBKICODERNED ITEE
Lizhss, 3TECOBKTHRES Y,

®@ FOR, ZIa-IBTRY, £2F v PRy A
TN—F—DKTEI DR %, Fa—TDE%MH

. RAY—=IERYy FTHIRZTRW BT, F5H50
md7 7))V AZF a—FRANTE N =151k (10%
FBS - Dulbecco’s MEM. EATFE#)I0mIFIZEAL
7o

@ NRY—IERy NTE LS, [IREES
Tl 25 x. 2MRKEEHR LA,

@ 1500rpm, 15minTELL., EER27IAEL—F—
THRWETFTHREL 7.

® HIREERASEX10° f/ dmliciz BREIC, BERIEEMA.
ERy NTHEELEE, mlTO28cm R T S5 X
TTHE, TECIRBESINECO: 1 >Far—F—
T, 2HI1EEHEL 2TVRNS, 227y
MI/2BET, ¥ 1BEERL-,

® aZTIIYNORBIZRSEFT, HRKEET,
PBSH)'T2~3EH|MELTAS. 2mlOPETZEM
A, PIAHZEMEIT. MRAEA SRR ZoT
W BRFEEBRLZMNS, #4~5minKEX 8-k
TIRISR AR &5 EMESTERD THR)., /IX
Y= ERy NTEIRL. 15ml7 7L TS5 AF
JFa—TRANTENERK(4m)izmi T
(Total 6 mliziz53), MUY > OEMZEESE:,
I OMBIERET v OAOABIZIZ. 2lOBA
Z(Ca®. Mg*" )b ETH5 DT, #Miamono
layer®¥#I2iE. PBS(+H)2 W)

1,500rpm, 15minTELEL. L2 7AC L —&—
TR ETBREL .

©@ EEEZ2miiNX, EXy FTLEBRLTHD,
DPEENRAY—)VERY kTR T mREHERI D
. MRRENOA. SMIFIMEEHMLE LT, Ml
BERTOILEDOHDBAR. BI5—FE. OUTD
BEz, Mz lRERET 28813 OUTOBRE
o=, :

® HMfREAH 1 X10° f/1.8mlic/iz 3 & S I RK %
A, NRAY—=)ERY NTHRBLES, E5AF 21—
FTRISmMITONEL, 754 FBy 7 22D T,
RIEEEY >V ITRELE,

. “Scrapedoading” ;%xMDi#Et
1) BERTIBAEBRURE

ARARAR*, 60mmigi#dish(7 7)La>), PBSH).
0.05% Lucifer Yellow CH(3 4 <)* in PBS(-)*.
Ethidium bromide(3-%"<)** in PBS(-). 10%FBS : D
MEMBE &
*Scrape-loadingi% T, MfUZEDF 3 Dizid. B
(wooden probe, EL-Fouly, Trosko and Chang,
1987)® . 41#LH X 2 (Opsahl and Rivedal, 2000)™ %
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5 Rubber Policeman(McNeil, Murphy, Lanni and
Taylor, 1984* ; EL-Fouly, Trosko and Chang,
1987 )£ T, BRARBASHANOINTNSAN, RLI,
ABHAOBEAHAAR RNV,

*Z DEMBHEITOVTIEStewart(1978)® 2BRDOZ L.
*Ca’', Mg®'MHEETIH L. HNBHROBEHMNELR
AififaNnd 3 EEbh TS O T(Opsahl and Rivedal,
2000 ), #YtAaHKIX, PBSOICEMEL .

" ZOHEABRKITOVTIRY TFEMFERANN? 28
Bz &,

2) E&

O@60mmDE#dishic 1 X 10°E Oz EE, a7
WL MIRRZET. HLEARERE L.

@ EEEKEREL., PBSHTHRER> TH5. 0.05%
Lucifer Yellow CH in PBS()*[Stewart, 1978%,
1981 ] 2 ml. 0.002 % Ethidium bromidein PBS(-)**
2mizmziz.
*ZOMRTARROEEZRSDOIEDEL TLH0DII.
E#S~6HBETHDEBbON3,

“EL-Fouly, Trosko and Chang(1987)® 2> T005

%EBAIE.

*Lucifer Yellow &R U0.05% T3, AR TEHH
M. PHERTON - O THEEIL0.002% & Lk,

@ NPT T THEAFICTIEP<HE2 AN, 3min
BELT. ARERDAZEE,

@ BFEEKREL, PBSHTE~6 EIRELZE. H
MBS T, HENE¥EB2T 1)V ¥ —(GhiEd i 5450-
490nm)iz & ¥ Lucifer Yellow O 8 ¥ % (& A % 1428
nm; BAK536 nm, B Herman, 1998 ), HANE
G-2A7 1 )v ¥ — (2 £ 510-560nm)iZ & ¥ Ethidium
bromideDH N ZHE. BE L. BEOBEAZBITD
Jetb, BEIX0mInBNIZHT o . ‘

Bz, ¥NBEEOREMEZRT. Ethidium bromide
(ﬁﬁmﬂﬁl&’n’m BA8Y£605nm, B Herman, 1998")
DHENME1-3, E2-3)Nd ARICKBUhEITHS
=M TOHED SNzt Lucifer Yellow DK
1-2, E2-2)3. Ethidium bromide®¥O#EH 5N
HHBOAB T, BAORDShizWitns < Ol
THRED 5N, NRK-52EHif8 T bLucifer Yellows,
gapjunction® /LU TR LU =il EA Shd T &t
bhok.

% Z T. gap-junction# 9 % il fL i 0 5 @32 #
GIIC) #MfHTHLEDNS. BB 0E—5—, 12-
O-tetradecanoyl-phorbol-12-acetate (TPA) @, Lucifer
Yellow# Bz 3 BERICDW TR L'

BAEE U= MIRILIXGIICE T TW A A48, Bl
e AEOERMEE OB TRGICAfTThhizn
(Enomoto and Yamazaki, 1985 ). JEESO0E—% —
3. B oL =Ml & AR OERMRE OMOGIICE
HELT. Bl Me, THEMROREHENE
BhSRRTZDDiEENnI,

V. TPAICK A RER

1) H& :

@® 60mm®DEEEdishiz 1 X10° EoMEEE, o>
TIVL Y MZRBETHIRMEEL .

@ aAYINIXMIBOKT. HBREERT. PBS
(PH2mMIT2~3E, ¥ L%PBS(HAmlZ A 7z,
® PBS(H)T400ng/ml&dpueg/mliz/zd &SI L
7= TPA#Z10~100 L iFML., HBTRIEE R/,

@ RibEZEBRAKL., PBSH)T 5 ~ 6 E¥kE L.
0.05% Lucifer Yellow CH in PBS(-# 2 mlinx.
SRR 7 TEAFFICBEAN, 2~ 33RiEL .

® AFEEREL. PBSHRW 2mITS5~6 EHEL
7218, BhEE450-490nm THEKDER 21To /.

©® TPAZMATICRERRBMELT- MIE RS

Uiz,

2) HRBIUER

59, TPADRMIEE#20ne/ml, AR 10, 20,
30, 60miniz ¥ E L TEBZITo/2dt. TPATAEL =
MR TORABROEBENB LS, iHlETORKDK
BEDRMIZIX, REENTBED RN,

% Z°C. TPADRKEE%10&0200ng/mIEREL.
RASFER13038 & U60min THER %175 7245, TPA%30
minfEfl SV - TEEDOBEINZDNE S 3 HA
MED SN 725, TPAZ60minfEf & & /= #HE T,
MR TR EENBD Shiah o/,

HE2D02 ) —XORBRTIZ, TPAZEETHER
FREDT, RICEKIBE%20ng/mld X U1200neg/ml
L. STECIT@RELERY bFL— b ETTPAZ{ER
SREEBHITo L. ARBBOMBIIRIEED S
Moz,

ZZT. BREEIIngDTPAIZDWTIX. {ERKEH
243 X UThriz, 100ng/mlic DWW TIX4,78 X KR16hric
EELUTERZTo 28, (KERMBERRICDES
DT, TPAREEKIZEML. CO.1>Fanxk—F—
OFTHEAIEE). 100ng/ml, ThrT, BROWLEA
DD D ERE, HEEHEENR NN
7o

El-Fouly 5(1987)® {%. Scrape loading #iZk 3%
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W’yggf%;?j“ “‘rv‘ h‘_. >
#

¥ e
R eE RO SN LS
I.-‘%" _u:, Fog

E1—1. 3bo—)v({R3E, X20) H2—1. TPA 100ng/ml,20 minfJt (fR3E, X20)

E1-2. 3xbO—J, Lucifer Yellow & X2—2. TPA 100ng/ml, 20minfit, Lucifer
(BE#EE, X20) Yellow % (Bfhiz, X20)

E1-3. 3xhO—Jb, Ethidum bromide #& X2—-3. TPA 100ng/ml, 20minfZj&, Ethidum
(GRhiEz, X20) bromide % (Ghb#2, X20)
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FARA ¢ HrERAERE %2 AV /ogap- junctionE A 3 HUASAT AT RIC AT B

ERT. 5-10ng/mlOTPA# 15min- lhrfEf & ¥/= V7941
fa(ng/ml 15min), NIH/3T3#E(5ng/ml lhr). {7
T RENRFHHIM Dprimary culture(10 ng/ml 30min),
E M ERARMESMRMSU-2)X6 ng/ml 1 hn)Tid. &
Mifa~ D Lucifer Yellow D&k DSEL /R MHATRD 5
NBHEHMEL TS, X, scrape loading #ETIdiz<,
microinjection ¥ 12 & % B Ti3 % % A%, Enomoto
and Kanno(1986)® &. <77 X % K& #l I8 @ primary
culture T, 100ng/ml®TPA 4hrT. Lucifer Yellow
HHOELZMBIZ2HREL TS, MEIL. BEDER
R TIR<, BESOE—y —ITM2HEINTHBD
AbHhiz, NRK-SEMEZBWESEOERT,
TS TPANMER 2 RE Lah > =0, ZOEHITR
BHTH 55 B4 &R UNRK-52EHM % AV 7-Konishi,
Donovan and Ward(1990) *® dmicroinjection SE2E®
HRERS L, BdcarcinogenT % % streptozotocinds
FUBRBEMREE STOE—4¥ — T 3 sodium
barbitalid. NRK-52EfifE DGIICZMHIT 245, FFiE
BEWEE T OE—F—T, BTRIOE—F—ThWn
sodium phenobarbital CIIMHNIFED shizhrEnd
ZETHD, BETUE—F—DRBRENZEZ BN
ERHB0hbANhizn, SERIFHRENESDh3E
B7/OE—y—2fiotERLBEATHEN,
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A study on gap junction intercellular communication of
NRK-52E cells in culture with a scrape loading method

Une Kiriko, BS.A. Imai Shoichi, M.D.,, Ph.D?

Using NRK-52E cells (an epithelial cell line derived from rat kidney) in culture, usefulness of "scrape-loading
method" as developed by EL-Fouly, Trosko and Chang (1987) for studying the intercellular communication
through gap junction(GJIC) was assessed. Lucifer yellow and ethidium bromide were used as fluorescent probes
and were allowed to be taken up by the cells through the scratch made on the cells by a surgical scissor.
Ethidium bromide was bound to the nucleus of the scratched cells and was retained within the cells, while
lucifer yellow diffused widely to adjacent cells through gap junction. Thus, the extent of GJIC could be deter-
mined by counting the numbers of cells which were stained not only by ethidium bromide but also by lucifer
vellow. A representative tumor promoter, TPA (12-O-tetradecanoylphorbol-13-acetate), failed to inhibit the GJIC in
NRK-52E cells. The use of the tumor promoters that are specific to kidney cells such as sodium barbital
(Konishi, Donovan and Ward, 1990) seems to be necessary.

Key word: NRK-52E, Lucifer Yellow, Ethidium bromide, TPA(12-O-tetradecanoylphorbol-13-acetate), Gap—junction, Scrape—

loading
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