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Bz MRz Wz gap-junctionZ 419 %
R SRS Iz BE 9 B 5T

—Scrape-loading ;&2 &k BHR5T —

A AT 49 Y

MBEOEREREL ML EELT 2EER T /¥ —T5H% [gapjunction(F v v T#EE) 29 2 Ml fa i O E#H
(Gap junction intercellular communication, GJIC)] ®FF5EiCielectrocoupling, microinjectionU 7z DEBFEDOBE],
WEERSEYOBE. HARMROBRICKED D SMREL ORHIHFE,. FRAPET (fluorescence recovery after
photobleaching)z &, #& BEENAVSNTEY, ZRENFIEZ o TV, HESEME 2D, RifisHaRNs
EE 570, BROZFTICEEADIN 7D Lo 2REDH - T ELTONDRKE>TWARW,

I x1E. “Scrape loading” 12 ko T, EAEBIEOS T EMBIICEAT 5 Z EATTED L1 O McNeil 5(1984) DEIRZE
% &1z, ElTFouly, Trosko and Chang(1987)ic & - THZE Nizscrape loadinglZ & » THIlEAIZE A Uiz &t A Flucifer
vellow DB QL8 2 HfH L TCICI DWTHE T 5 HEOFAMKICDWT, B3RO LRI TS 2NRK-52E
R % W TRE 21T o 7. Scrapell & o THD WMz EREA > 7= 5% Escrapel & o THIRZIC A - 7o %, B L 72
Baizgap junctionZ U CHAEL L 7= a5k & OEHNE. FEFICHEA L Zzethidium bromideic K 2 #E2ERTH I LTk
THo. ZOHEE. NRK-SEMM TS, GICHERITONTWA I ESHLMERO A BETOE—5—L L TH
53T W B TPA(1 2-O-tetradecanoylphorbol-13-acetate)id, < OHlE TIZGIICZ HIfil L7sd o 7zo
*—77— K : NRK-52E, Lucifer Yellow, Ethidium bromide, TPA(12-0-tetradecanoy|phorboi-13-acetate). Gap-junction,

Scrape-ioadingi

I. #

WEEORRE L MoK T, &R 14 BRO
SHFEBLE 1500 DaDFAEHWE D3HZFREICL T
W % (Loewenstein, 1981"), gap-junction(F ¥ v 7' #4
BB AR O BHZE(Gap junction intercellu-
lar communication, GJIOVE. M@ EHRZp&E & o7
e EATABEERTY 77 ¥ — T 5(Loewenstein,
19792 :Bennett and Goodenough, 1978 ; Hertzberg,
Lawrence and Gilula, 1981%), GJICZS, HEIRIREER
bLEMBEICL> TR THER. Z<OWEORTED
T & U (Gilula, Reeves and Steinbach, 1972% ;
Lawrence, Beers and Gilula, 1978% ; Trosko and
Chang, 19847 ; Schultz, 1985% ), ZD{LEHEITEL B
maEnd. EREO S 0—F—F —M(Yott, Chang and
Trosko, 1979% ; Murray and Fitzgerald, 1979'7). #
T34 (Trosko, Chang and Netzloff, 1982 ; Warner,
Guthrie and Gilula, 1984”7 ; Welsch and Stedman,
1984 ; Loch-Caruso and Trosko, 1985 ), #&#EME
(Trosko, Jone, and Chang, 1987 ), AEFEMEER 2R
ZOMMOIEWE T & o TEIER Z T S EHE(Trosko

il

1) WBRIEERE

and Chang, 19847 )D—DDERZRL TWHEEX
5N TNWD,

GIICOHIE Iz ielectrocoupling(Loewenstein,
1979® ), microinjection U 7= @ i3 D BH(Enomoto
and Yamasaki, 1985 ; Fitzgerald and Murray,
1980"" : Friedman and Steinberg, 1982 ). FR&HMER
e OB 8 (Hooper, 19827 ), & 5RBFRDBERITR
& D & B MR+ o R # HFH(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®] /R EANHWS
NTHO, ZNFENRIEEZ B TWBY, FEEHZ>
20, BKEERARES 52D, ERORTICRREN
WMBENSEREDH O, JATHONSITEE> TN
72y,

Hall. ZOE, “Scrape loading” & o T, ER
BREEOHFEMBENCEATEZIENTESLENDS
McNeil 5(1984)* OER %= H & i<, El-Fouly, Trosko
and Chang(1987)® #3% % L /= scrape loading ik ®
GIICHFZR I BT & FtEIC DT, NRK-52EMIfE % H
WTHE LD THET D, ZOHKICKD, BEEIC
—EEICYN B 2 DTS Z itk o T, MDD viability
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PIOZ—BRECEERZ 5D LR RERDTFE
HFEANICE AT B Z &N TE S,

O. REAE
HRRDIEE - B LRE

FERITIE, FBRZEFREHFEER) 595 L THE
We. v MNEHRO LR S S 5NRK-52E
MifaZEH Wz, ZOMIEICIdconnexind3MEa En T
% (Paulson AF, Johnson RG, Atkinson MM,
1994 Y& nvbin s,

L) EALUAEE SR, #iE

@ HE

- FBS; Fetal Bovine Serum(™7-f % v }—)

- Dulbecco’s MEM[Low ]2 i {E (BT 2 /75 X
IWAKI)

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

» PBS(-)[Dulbecco’s Phosphate Bufferd Saline
without Ca & Mg (FAYHiER)]

+ 1058 E PBS()[Dulbecco’s Phosphate Bufferd
Saline without Ca & Mg (FOy¢Hlisk)]

- EDTA - 2Na(FiytHiisk)

< MU T FIiER)

*PET: MU T2 SRS BI/K450ml, 1045 8 &
PBS(-) 50ml, EDTA - 2Na 23mg. kU2 2500
mg)

MRS REW BN H—F LY hOY)

@ BEETHELTHER)
Bom’ BRI SXA, ENETIRF I Fa—7
(16ml, 50mlf. 7 7)va) &I L6F2—7CmlfH)
BAE Xy ROGmIA), XX —I)LEXw R

@ #HasE

* COz 1 2 F a N—F —(HAER£10-0212)

« ZE&F v EXy MHITACHI SCV-1303EC IIA)

- BOM(KUBOTA KN-70)

- B L BEM$E(Nikon ECLIPSE TE300)

2) WHEE LM oREs

O RIATARABHFTIEFEERD, BEHREEBICY
FSAFRY IV AT ANTHREEHE T THEREL -
NRK-52EMIfED A2 722mlDt S AF 2 —TF 2HD
HU, Fa—T0HEOMBKIZONSRNEDICHEE
U735, 3TECOBKCHRES Ek,

@ #EO®z, 7I0VIa-UETRY, #e2FvyERy MR
TN—F—DKTEI DEROH, Fa—T0EEH

. NV —EXy NTHIRZTR D T, $H50
mdT7 7V A2 Fa—TIZANTB N = EEK10%
FBS - Dulbecco’s MEM, PATFRIBIOMIAFIZEA L
7zo

® NAY—IVEXy NTEIBERL %, MBREER
WO ERA., SRk 28EHL -,

@ 1,500rpm, 15minTER L, 27 AL —&—
TN BT TREL -,

® MIHEEASX10° )/ Amlic /e BREIC, BEEEE MR,
EXy hTHEBLAE, dmlTD25cm?DigE 7 5 %
T, STECIKEREINAZCO: 1 > F aR—F—
T, 2HIZ1EFMEZ 2TV RNS, 22>7)0T>
M2 % T, W 1AREEL-,

® aZT7INVIY NOREEICR ST, BEKREPET,
PBXH*TZ2~3EEFL TS, 2miOPETEM
A MAHZBEME T, MIESEEN SHANAL 2> T
WSHRTFEBEHALARSS, M4~ 5minKbS w7~k
TRNFHMBET X2 EHMBENTERD TER), /$X
V—)LERy NTEIRL, 15ml7 7375 2Fy
IJFa—TRANTE W ERK(4mDITMAT
(Total 6mlizizd), MU T OERZEIESEE,
R OMBIERET v o NORNFEICIE. 2O

Z(Ca**, Mg* NN BETH B DT, famono-
layer® ¥ izid. PBS(H) & W)

® 1,500rpm, 15minTELL, LiEE7 AL —F—
TR EFBREL 7=,

@ BEEEZ2mIMAi, EXy FTESERLTHD,
DEENZAY—IVE Ry STl BT ket o
¥ MRS EHA. 2MEREEHL-LT, filas
FILHRETOLEDHAHHIT. BH—E, OLUTOD
BEZ, HifazHERET 28813, OLUTO®RER
Fo7,

© FMREEA 1 X10° f/1.8mIic 725 & S5 Ic k% %
A, NAY—NEXy N TEBLEE E9AF 21—
TRISMITOHEL, V513 Ry 7 2D T,
RIERERY > 717+ L,

. “Scrape-loading” ED1Et
1) FRITHHBEBIUREHK

SAEHA A Z*, 60mmi%#dish(7 7 )3 >), PBSH).
0.05% Lucifer Yellow CH(3 7 <) in PBS(-)™,
Ethidium bromide(3 2= )** in PBS(-). 10%FBS - D
MEMS %K
*Scrape-loadingi: T, MEZEDT 2 DI2E, TRk
(wooden probe, EL-Fouly, Trosko and Chang,
1987 . A4 FLH A X (Opsahl and Rivedal, 2000) %
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% Rubber Policeman(McNeil, Murphy, Lanni and
Taylor, 1984* ; EL-Fouly, Trosko and Chang,
1987 )FE T, HRARBENALSENTVSA, B2l
NAEHOBZ A ZRAW,

T DEAAFEITONTIIStewart(1978)® 2BHRDZ &,
Ca?', Mg?' WEETS L, HHBHOBHMNER
BN DH B EEDN TS O T(Opsahl and Rivedal,
2000 ). #YEBFEIX. PBSOICEML 7=,
“ZOBHAFIT DOV TRS TEWERFRAID? 25
mBoZ &,

2) EB

@60mm®D FE#Edishiz 1 X 10 OMEEEE. 227
VLY MTIRBH LT, MLAREE Uk,

@ EEEZEREL. PBSHOTHEIER > THH. 0.05%
Lucifer Yellow CH in PBS(-)*[Stewart, 1978%,
1981 ] 2 ml. 0.002 % Ethidium bromidein PBS(-)*™*
2mlzEA 7z,
*COMBETARROEEERLDICERDEL THRDH DI,
E®R~6AEHTHD EBbNS,

#*EL-Fouly, Trosko and Chang(1987)™ IZ#t > T0.05
%EEAT,

=1 ucifer Yellow &R U0.05% Tk, WMANHT ELHEH
M. FHEBR THOh- DO THEEIZ0.002% &Lk,

® ARAEFA 7 THEIRICTIIR<HEAN, 3min
HELT, AREZWMDIAEE.

@ BFKEREL, PBSH)TS~6 EHEEL-E. B
SEEEEME T, HARNEB2T 1 )Y —(EhiEiR EA450-
490nm) iz & » Lucifer Yellow O 8 ¥ % (B K % {L 428
nm; FA#OE536 nm, B Herman, 1998), HA¥E
G-2A 7 14 )V & —(hE ¥ £510-560nm)iZ & ¥ Ethidium
bromide D E B, WE L. BROWEZEITD
=8, HBEII20minARNIZITo 2.

2. MHAFEOREHZRT, Ethidium bromide
ARG 18nm; B A#IE605nm, B Herman, 1998%)
DA 1-3, W2-3)Nk. ARIZXBYNBIZH-
FHIBTORED b =h5 Lucifer Yellow D8 3(X
1-2, 2-2)03. Ethidium bromideH Y DEDH LI
BHBADA TR, HHORDSNBEWLDZ% < DHifE
TH3EH 5N, NRK-52EMifis T Lucifer Yellow?s,
gapjunctionZ /U T L =#ificiEA ohd &
bh-ol,

% Z . gap-junction % 4 3" % i ficl f O 5 # 3 #2
(GJIC) 2#MH T2 Ebh 5, EE S oe—-¥—. 12-
O-tetradecanoyl-phorbol-12-acetate (TPA) @, Lucifer
YellowB i3 2ERICDWTRA LS

EML U MR HIXGIICE T > TWB s, Bl
7-fiRa & EEOLEMEEOM TRGICAfThh/an
(Enomoto and Yamazaki, 1985'), Mg O€t—4% —
3. Bl fMlatAEOEEMREE oM OGIICE
LT, BN Mgz, EEMEo R ESI#EmE
ENSRNTE0IEEND,

IV. TPAIC & B RER

1) J5k

@ 60mmDiEEdishiz 1 X10° oMz &, a2
TNVIr M2 £ THLARMEEL /-,

©® AYIIWIL NIRRT, HElEBT, PBS
HF2mIT2~3E, ¥ L= EPBS(HAmIEMNA 7=,

® PBS(H)TH400ng/ml&dpng/mlizisd L DITHBL
7= TPAHZ10~100 L RN L. HRTRIS Sz,

@ RIEwEREL. PBS(H)T 5~ 6 EIHH L =&,
0.05% Lucifer Yellow CH in PBS(-)#% 2 mljill x.
NER T 7 TERAFCEE AN, 2~ 308EL .

® @ARWEREL. PBSHR 2mIT5 ~ 6 Hik#HL
1%, B E450-490nm THHA DR 21T o /.

® TPAZMATICEAMBRIERIT>ZMRZE R E
L7z,

2) BREBLUER

59, TPADRKEE 220ng/ml. KISk %10, 20,
30, 60minicE L THEBRZITo 24, TPATHUHEL /=
Mg TOEZDOIBENB L 720 > B TOREDHA
B ORI, FREENED NN DT,

% ZT. TPAORKBEE % 10£5D200ng/mIZERE L.
FOREERI304 X R 60min THEER 21T > 7243, TPA%30
minfEH S/ 7=HR TREZEOBEIZDIH I N5 HHE
MNEH SN=H, TPAZ60minfEf & & /=M T3,
SR &5k EENFRD SNRMh o Tz,

lE2DD3 ) —XDEHETIX. TPAZEIRTIEH
TRAEDT, KRICEKREE % 20ng/mld X TV 200ng/ml
LU, JTECICERELAEKY ML — bk ETTPAZIEM
IR-EBRBITo M. BRBBOWGIIFHK EHD S
Moz,

ZFZT. BRBEIOngDTPAIZDWTIE. 1EHARH
4B L UThriz,. 100ng/mlic DWW TiE4, 7B K K 16hric
EELTERZTo M8, (KIEREHNRKEHICODZS
DT, TPARBEERIZEML., CO.f o Fax—F—
O THEMEIEE). 100ng/ml. ThrT. AROILHL
DRMaMo D ERE, MHREBREENR SN
7o

El-Fouly »(1987)® &, Scrape loading jkic &k 53
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E1—1. 3-hO—JL (B, X20) B2—1. TPA 100ng/ml,20 minfS (R, X20)

B1-2. 3> bhO-Jb, Lucifer Yellow % B2-2. TPA 100ng/ml, 20minffS, Lucifer
(BhbEE, X20) Yelow % (BRI, X20)

H1-3. a>bkO—Jb, Ethidum bromide %8 22—-3. TPA 100ng/ml, 20min/XiS, Ethidum
(GHh2, X20) bromide #f& (GIEE, X20)
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FHRM ¢ B 2 FV /zgap-junction & /3 2 M R Rl SRS IC B S B RFSe

BT, 5-10ng/mliOTPA% 15min- 1hr{EH &7~ V794
fa(5ng/ml 15min), NIH/3T3#IfE(5ng/ml lhr), {Fr7
T REIRE ML Oprimary culture(10 ng/ml 30min),
bt b AR AEMSU-2)X5 ng/ml 1 hoTid. Al
ffE~N D Lucifer Yellow Diniig D522 /sHIEI2N00 5
NDEHEL TS, X, scrape loading #Tl37e<,
microinjectioni 12 & % £ 5 Tid $ % 48, Enomoto
and Kanno(1986)® & . <7 A % ik #l 4 @ primary
culture ™, 100ng/ml®TPA 4hrT. Lucifer Yellow
EROTEBEIFZREL TS, MEIL. BESER
R Cldz<, BBV OE—F —ICM2HEINTHBHD
NHENIR, NRK-52EMfE % F W\ 7245 [E O EE T,
I TPANMER 2 RE L 2o 72 Oh, FOEHIZAR
HTH 22, Fx &FUNRK-52EMAE 2 A\ /= Konishi,
Donovan and Ward(1990) *® ® microinjection D
ERE2RS &, BdDcarcinogenT & % streptozotocinds
SUBBERNREEOE—4% — T 5 sodium
barbitalid, NRK-52EMEDGIICZEMFHI T %248, i
BHBER 7 OE—4F—T, BTRIOE—F—TRW
sodium phenobarbital TIZHFHIZEFRD SNz EnS
ZETHY, BETOT—F —DRBEENZ2E 2 2.0
ERH 500NN, SBRIIBHRNEEDONZE
BT~ —RfoERLRB THEN,

vV X @
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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"V

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 vellow 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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