FIEEFR dis-Cs-(5)ic & 5 Ehrlich BE/KEMMgN
BEELLRE % & NS 2 D NTEMPIR B EHRE O
AT & IR IBERA DI H

BILKFEFRERABSRE (EE B5 FHR)

& W

£ 5

(ABF054%E11 8 9 A-S5)

Key words: dis-Cs3-(5), endogenous respiration, membrane potential,

Ehrlich ascites tumor cell, mitochondria,

#

EARE, ZoBERNRSBHREICHEINGZ L
TLICERICHEBET S, ZoESEHLFELCRRE L
LT, KBEEICREET 2 #8IBICEbE 213 RIgH*
hricHEEZ LN, EBHCHIATHRBH
EBOREEICKETIMLREVEEZLND
DD = DRSOV T, B AL 7T Y —
MRELTHLNTELDDY, £—) 2DOB/IMRET
BORAIOLRENELN T 200K TH 5.
L LLads, BIMBOBEENEGVWLATIZZ Z
EH)—RNEEHSEL(EL, ToRRICET
SHEEBENMPRESFRICET LR L HKIC
BEHROBEELRHEANLHICIIENTELEVWLDE
A &N

IHEMEL T, 72k 2N S.]. Singer 57
DRI L L, BERETHERKNTI TR - ¥
J—= - £—/LR (Rous Sarcoma Virus LA 23) iz
ENRRL 22Ty FEMRIZ3C TRERRL, M
REEROMIBFELIZ L, DNP %4 1) 7=
RSO BRABIBEFEIC AR E N, 39C Tl
ERZMiaE L #E2EL. Lard, 33CICBY
TLEAABRMERFETICIE, ZoBEERNE
Bhe{RENTWwEnbNTWE, ThbnZ i
{3 Rous Sarcoma Virus ) src gene %, pleiotypic
enzyme modification K& T2 DU LD FEHENFER
KBS L CWBREME2REL T35, T4hbb,
BHEROBETIC & 2 AREA > HBRECHMI

’

1537

BBREARICIANY—RBRTOIEH2HFEL,
R E L TR DL 2 Twd EEZ LIS,
ZN& D RS LEZ L, BHARTHECAE
IFREERL EEERICE > Th LN EXRLTILTH
2:EZLN3,

Uk &5 ZsRICEBL ¢, EHRNERR D
B 2IT2, THATTICHLPICEN TS &
IHBNTTF=>X 2L 454 FIC k- TiERE
RSN TWEZ LY 2HMREL, ZOWRHc
HFLTELVWHBEEMNEILYRENIZ L 28
Laic Lz, 7, ZoORMIBEEMRENHIC
FRINTVELT=CRBHRICLE), FOWUET
EL(EEINDZ L LE LML, RIFER T,
fHc Ehrlich BEARME2EAL, HEABHC M B
BENECOEBR O Z HOREREIC L 5 AERRN
BOEERBICOWTEBT 2T, 8512, &7
= FBHKIC & 5 Ehrlich <7 2 AHic BT
% in vivo TZ ORENERL ICIERTIRIC O
TOLRETL, BOoNTHERICDVWTHRET 5.

RRMEE LUHE

et RHCIE, E & L ¢ Ehrlich ARG (L1
T EATC £8%7) OfHlt47 ~ 9 B BOMH % 5 H
L7245 MBS L T Rous Sarcoma #ifg, £V %
v b SAMEK, T FBEME, Dodge 580k
HiICk->TRE SN ARIERMIED o — 2}, Hoge-
boom LN FEIC L > THBER N2 Ty FIFS b 2
>FI)TEFERL.



1538 % W

Hik:

MRy a3 F)ToORBREERIE, 77—7
RIEEZ B (Yellow Sp,r;ing Instrument Co.}iz & 1)
BEEBROEL»LHEL ., MREEME{Lo#
ZEi2 Hoffman 5 0ngEHIciE~72, Thbb, ¢ 7
= RBEN—E, 3,3 -dipropyl-2,2 thiodicarbocy-
anine iodide (0.3.M), % i #& & (5.0X 105cells/
ml) (ICIRML, BEBESLSERER(RF-510) 5
I & 1) 622nm THHE L, 670nm N & FIEEELNHH
E& DR, F 72, B ATRase {FiE3SENH
BRI L )BT AER) CEELSHELL. M
RRK @RI EEPOK OECELZEA 4>
EE (Beckman P/N39137) o & WilsEL 72, #AE
7 DNA &5ul3 3H- 2 2 > DB EESE~NR
NAAINBIEL:, MBBATT=>X7v4 54
F&i, Pressman 5¥nkikic &), Dowex-1 74
FLaZuae b 7774 —ICkVERLE. £/, 4
BaREiAA A EE M A58 FITC-Con Aick 5
Cap ol &M CHREL 2. &8, HIKES
BADREOFRMIRIGEED 1 /100LL TOER T

Thotz, ) /=40, AN T4 i3, Cal

biochem. n{, N %EFEAL, > 7= BFITHFRL
BEFENOESIC L -7, ZOfICERL 2EY
BT XUBRRET, BARIIEERKEFZEITLD
—IILTIERL TERL 2.

= #

1. Ehrlich I /KR8 NERRRIC B L33 FE2 B

DER

IEARFEMIIRIE, ZTORERE LIS & Iic, Zn5HIC
EITLBCRERREZTRTZ &L, L<(amsn
BETHE, #LT, ZOFCNEPRIIIERE ¥
JEICBEKEN B2 NRBOLHDNT R NLX—RE
"Barrzdrbligw, Lard, 2A50EEITHE
§a} ADP & & Pigic/k# L 19, ADP * Pi i
5 &HBT TR, ATPAKOZZHNI Far )Y
TICALNBEREARNIzHEEZ LB, LichS
T, ATP B RIET 2 bbin#N ATPase (T k
> THT 5 ADP & PiicikHF L THHIRAEREI AN T
WRLEZLDLIENTED,

ZricfgL Tix, W.D.Currie and C.T. Gregg 1
PHEL TR e A ) ToA L v BREEATENIT
% 485% T, % hHMlar ATP AEEICKFL
TWbHZ L3, THE, Tibb, B-1, IR
FTEC I bary ) ToREE) v EBLRBICE

EATC 1.7X107celils/mi
(3 ‘& ! I3
28T

OXYGEN (yM)
g

0 b 8 7 16 n
TIME IN MINUTES

H—1. =—n e BKERBONETRRICE &
13T EMEAY) > B RIG L ERI N
T—Y e BEkEMEE (EATC), 1.7X107
cells/mé#, 1mM CaClz, 1lmM MgCl: &F
Krebs-Ringer ) > B 42 % ¥ (KRP) (pH7 .4) b
ICMiEL, 77— 78BFETELH3TC TR
EL7, 72, FMAERTVaI—LE2IE
KiciERa ¢, RGH(3me)n 1 /100ELLTF
NEEZHW,

T3 ) X—EBRCHER THE LAY T4 &
iz &Y, EEn EATC oRFEIERIZ0%3  HE
&M, #i< Bi2HElo» DNP (2, 4-dinitrophenol) #§imic &
T, Y T4 BEFRIIFURBRENS,
ZnZ ki, EATC oNEFRNIZ & A EHY, ATP
BRICEKTELAPRTHBZ L ERLTVS,
T Z EIZENOHRESE L OMREICH VT, NERRIE
N EFENE FBEICA ) T, o o HEED
100%i23ED & v 2, 7=V 7L 7 RRIEEIC & B8
EE—HLTWE, B, T)TelPricsbiE
BHEILZDRE L HESA L NBERICENT, #
Br~nic B T3 EROMEEEZ T TS, 3o
YEVTOZNIEL 7L FHBRICK B EEZ LN
Tw3, LaL, FHECSVTENMEBEREI,
Br~ng :barF)7rxng, 3REUL L
P74 FHGELNLZ (K-2), ZonsicBEL
T BWE, BOKXM»H2LNnEBbhs,
N L NEBRERIZ EATC o5 wNEITEA ADP
DY) BN TDICERINTWA Z L 28T 2
P, FNTRERICHMBANLFED ATPase, T4
bbb ATP #IARRENA VT ERKELL T3
P ERLILEE»H L, EZHhb ATP FARK
RO T HEDY, ENEBELRGICIE, HRRLA
BWEEULOHOWHEER L, WEAWENERIE
ZnR#rdbITFoN s,



6% dis-Cs-(5)ic & 3 Ehrlich I ABMBAOEEMAE L 5 U

I X DNEMIR B ERBEO AT & WG~ DG

100,

*/ Inhibition gf 0; uptake
(=]

0 50 100 150
Oligomycin conc. { ng/ml)

H—-2, EATCORNEMNRE 7~ FIFSOBE: b 2>
FUTH) S BBILFRICE XIFT 4 T4
o DFHE
EATC nNEM-RAIEER &I, R—-1&
B, v S8 2> FY 7 (RLMt)
1.2mg protein/mé#, 0.15M Sucrose, 20mM
KCe¢,5mM MgCez, 5mM NaPi (pH7.4) i+
CEEL, 77— BERERYAVT25T
THIEL /-,

z-1ic, shsniEznBERIICL 3, EATC

1539

DRENFBREEZENHEE G EZRLE, ZoRr LA
LTk, KCNRTri<w4 L TEFEER
HHREINLGZEIILLAATH B, EhaT )/
CRRAEMIFRERL, FLEIBNL YA ToA
SR DNP k- TELLET S, #1litn
BN OWTUL, FRCREBRERIC L 5 ATPased®
B®HKRE(FRICHE S5 2 5%, RNA, DNA &
HARFICL 5 ATP fIHOMEIC L » THIZE A
EHRICEIZBRH LTV, L BAAHES TR
728K, Tha—EB 775N )RR EN
Z AR EIZEL (, ZOMEEIIH0% L5,
Y EO#ERIE, EATC ONZEWRic 7 L 7: ATP
AROAHRNFE L KB, #HEA~DYE IS
Lo TLEnITEETRT., §BHAZZITHIEL
72 NTEMEIR R E I ERTINE L T 2105 RN E
THD, LICEBBINERIC L > Tz &2 0K
#HicslTs ATP MR+ R L 2 HER»FHI NS
ZERWIETLEY, BB, TNa—RICEB 7
FE M) —RRICOWTILRDIETRIT 5.
2. EATCoHO/na—2i2k 577 %R
FERRNENIC 1 ) IR UEEEREIC L 2 REMR
IC2WT

£— 1. EATC nW7EMIRIC & LI T8 % 2 BRIOMR
EATC(1X107cells/mt) X — 1 L&l U KB &M CHIE L 72

consumed per cent oxygen of control natoms/mé

No addition

ATPase inhibitors
Quabain (2 X107*M)
Quercetin (1 X10™*M)
Oligomycin ( 1 g/mé)
Ruthenium red (10.M)

Inhibitors of energy and electron transfer reaction

KCN (1 X103M)

Antimycin A (1 zg/ml)

DNP (3 X1075)

Valinomycin ( 3 X10~'M)
Tetraphenyl boron (8 X107°M)
NaF (1 X1072M)

Metabolic inhibitors
5FU (170.2/me)
Actinomycin D ( 2 ,g/mé)
Cycloheximide ( 2 .g/mé)
Chloramphenicol - ( 2 .g/mé)

Glucose (2 X1072M)

Membrane bound substances
dis-C3-(5) (150nM)
Saflanine ( 3 X1075M)
NK1507 (1 ,g/ml)

86.8 100
67.2 77.4
61.6 71.0
16.8 19.4
91.0 106.0
91.0 106.0
6.0 8.0
6.0 8.0
6.0 177.0
154.0 100.0
86.0 100.0
86.0 100.0
86.0 100.0
86.0 100.0
86.0 100.0
86.0 100.0
86. 100.0
42.0 48.4
14.0 16.1
86.0 100.0
86.0 100.0
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pi/mg per cent
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No addition 061 0
Cyanine dye ( 2 X10 ¢M) 0.58 5.3
Cepharanthine ( 5 X 1075M) 0.49 18.5
Ouabaine ( 1 x 10" 'M) 0.32 46.3
Olygomycin (10.g/mé) 0.40 22.8
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Inhibitor ATP ADP & AMP ATP/ADP
(n moles/107cells) (n moles/107cells)

None 104.8 94.3 1.11

NaF (10mM) 87.0 114.7 0.76

NaF+Oligomycin (1.g/m¢) 21.5 193.0 0.11

NaF +dis-Ca(5) (150nM) 31.2 155.6 0.20
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Studies on the fluorescent dye, diS-C3-(5):
monitoring of membrane potentials and inhibition of endogenous respiration
in Ehrlich ascites tumor cells
Jitsuo AKIYAMA
Department of Obstetrics and Gynecology, Okayama University Medical School,
Okayama

(Director : Prof. K. Sekiba)

Changes in fluorescent intensity of the cyanine dye, 3,3’-dipropyl-2,2’-thiodicarbocyanine
iodide [diS-C3-(5)], were monitored in Ehrlich ascites tumor cells (EATC) in correlation with
glycolytic energy metabolism and endogenous respiration. After addition of glucose to EATC,
membrane potentials monitored by diS-Cg-(5) increased. The cyanine dyes were incorporated
into EATC in proportion to the membrane potentials, and inhibited the endogenous respiration
of EATC by more than 85% at a concentration of 100 M. The inhibited respiration was
partially released by addition of an uncoupler of oxidative phosphorylation (DNP). The
respiratory activity of NAD-linked substrates in mitochondria (2.7 mg protein/ml) was also
inhibited by diS-C3-(5), which inhibited the Rotenone-sensitive sites of the respiratory chains
(Site 1) and increased Mg**ATPase activity. The inhibition by diS-C3-(5) of endogenous
respiration in EATC in vivo was also effective even 24 hours after administration of the dye
into the peritoneal cavity. The mean survival times of EATC-bearing mice were significantly
prolonged by the administration of diS-C3-(5). The data suggest that the cell membrane
potential is a useful factor when administering therapeutic drugs into target cells.



