Studies on Mechanisms of Vinblastine Membrane
Transport in Rat Ascites Hepatoma AH66 Cells

B&5:jpn

HhRE

~FHH: 2017-10-05
*F—7—NK (Ja):
*—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/7050




No. 12 1301

¥ # 3k
YAKUGAKU ZASSHI
104 (12) 1301—1305 (1984)

5., KT AH66 MRZIC ST B E > 7 TR F L ORGEBIEF ORE

IR, * MIMFA— BEMH— BER=
JerE A REH

Studies on Mechanisms of Vinblastine Membrane Transport
in Rat Ascites Hepatoma AH66 Cells

SHINYA WAKUSAWA,* TOSHIKAZU YANAOKA, KENICHT MIYAMOTO
and Ryozo KOSHIURA

Department of Pharmacology, Hokuriku University School of Pharmacy,
Ho-3 Kanagawa-machi, Kanazawa, 920-11, Japan

(Received August 13, 1984)

The influence of Ca?* antagonists and metabolic inhibitors on the membrane trans-
port of vinblastine (VBL) in rat ascites hepatoma AHG6 cells was investigated. Such Ca®*
antagonists as ruthenium red (RR) and lanthanum chloride (La) decreased the uptake of
VBL but did not influence the intracellular retention of VBL. In contrast, verapamil
markedly increased the uptake and decreased the efflux of VBL. Since AHG66 cells are
not excitable cells, it was considered that verapamil which is a Ca®* channel antagonist
showed a different action from other Ca®* antagonists. Iodoacetic acid increased the
uptake of VBL and suppressed the extrusion of VBL but dinitrophenol and ouabain did
not influence the intracellular content of VBL in the glucose rich medium, On the other
hand, RR and La specifically inhibited the activity of (Ca®*-Mg?*)ATPase. Ouabain also
specifically inhibited the activity of (Na*-K*)ATPase. lodoacetic acid suppressed the
activities of ATPase except (Na*-K*)ATPase.

Therefore, in the influx of VBL, the presence of Ca®* on the plasma membrane or
in the cell seemed to be necessary. Moreover, it was suggested that VBL was not ex-
truded by neither (Na"-K*)ATPase nor (Ca?*-Mg?*)ATPase in the plasma membrane and
a different active transport system might be concerned with the eflux of VBL.

Keywords——vinblastine; Ca®*t antagonist; metabolic inhibitor; membrane trans-
port; ATPase; AHG66 cell
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HRXY il v v 7 5 A F v (VBL: SEH#%313E), $H.VBL (9.9 Ci/mmol, Amersham), v -t A € ¥ (Sigma),
NS4 (=—H1), HLFv2v (La), AT =V AV y F (RR), 2,4-y = + ® 7 = — (DNP), 2 — Fi
3 (FOEMiEE), v v ¢4 v (Merck), adenosine triphosphate disodium salt (ATP-2Na: ¥3{b%), Fofhozt
T TG R AV . ok, Ve E VK REO %, dimethylsulfoxide (DMSO) CEMRL, =
E2iciy, sk DMSO B 0.5% LT & aa X5 iz, 0.5% DMSO %R & L Thuwi.

RERFE

787 VBL R Y AKRORE Hepes &7 (pH 7.4) (1 mm CaClz, 135 mm NaCl, 5.9mMKCl, 1.2 mm
MgCle, 5.8mM N-2-2 Fefy=FAERT Y SN2z 8 v ANk v EE S X o Tk 1 mm CaCly ZER<)
H 53 Y VBATFIE GRUERET) 10% 4% Eagle’s minimum essential medium (MEM: A A B138) (pH 7.4) v
SR (5 10° cells/ml) RERE ¥, 37°C 2T 10 SRRz sk, EWHEET S 2 VIIEFET 0.1 G °*H-
VBL & JEfgttE VBL 1X107"M iz, 37°C CTEER L. SNk, MIMRTEEW 1ml v 1 ke LTHY v
EaB @i (pH 7.4) ©wT¥ L, Protosol® (New England Nuclear) 1 ml i CHfL, tr=v v Fb—5—
(polyphenylene oxide 4 g, 1,4-bis-2(5-phenyloxazoyl)benzene 0.1g, b A= 1) S Bth v F v —
a2 vaH v & — (Beckman LS-230) I X h EIE L.

i8N VBL BERORIE fiho = & < *H-VBL % 30 #RE 2 24, W g, ThXhoBi
chERETE T 5 5 WX FERET 37°C R, BTSRRI L.

MROMESSE AR ofldiesEy, (Nat-K)ATPase, Mg*ATPase, (Ca®t-Mg?*)ATPase, Ca** ATPase
iR E L.

BaBOEE v vmi7 A7 v ERRE LT Lowry PO ER L.

HERRUBR
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5, t ARSI To VBL fRRPFALED T B<, My VBL FLEEH AR AT 5 THF A
b 15 BTh 0, DEBERATHEH BEHT LA 00, FAMBER 4 B e, 30 i iin
#ER plateau L70%.5 Li=tio CHRAMOZ X HHEL TRET 5o ED TRETHS. FARRTIL, VBL
ORRAER DAL L BERCEETAE0EYOREERNT O LTS » VBL ofilagtEmalrrERL
fobo.
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Fig. 1. Effect of Calcium Antagonists on the Intracellular Uptake of VBL in the Absence (A)
and Presence (B) of Ca®* in AH66 Cells
The cells were incubated with 1.1« 10-7 M of VBL for 30 min in the absence or presence of 1 x 104 M of

ruthenium red (RR), | ¥ 10-3 M of lanthanum chioride (La) and/or 1 » 10-3M of verapamil. Each bar represents
the mean =S.E. of triplicate determinations.
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Fig. 2. Effect of Calcium Antagonists on the
Efflux of VBL in AH66 Cells

The cells were loaded with 1.1 < 10-7 M of VBL for
30 min, hed out extr VBL and incubated
in the ab (Q) or pr of 1x10-4M of ru-
thenium red (A), 1~ 10-3 M of lanthanum chloride
(@) or 1:x10-5 M of verapamil (lD.

MEEALY AT 50, & ULMIRRN (Catt-Mg?*) ATPase i 4 RETAMT A S LR X B L ENTV 5.7
L Licht b, VBL o#lassliz, Sh ooy bi@erstiy-2 & X, VBL ofifastifitic>
W NDBFE Y E 2 et bisys, XF -0 v, AR Ca*t 7+ v FAEEBERITH AN, KERT
Fvoic AH66 $1BaD & 5 ick BTG BT 2 il Cl t ofEBidfho Ca® HitdEL Ric b, VBL o#sH
HABAESS C L X 0§ VBL SRiEAX R L. Tsuruo 5% 4 VCR fiftk~ v 2 BMim#Ae P388 %
AV ER T35 A0MifEP VCR HBRfEALMEL Tk, ZOBFE LT, Miagmrrev ) v
HEEREEAT TS VCR ofifgstRimtic Ll a30& LT3,

2. IRALF—RYBERO VBL MIRARY A4 RUERAFHICRIETER

Fig. 3 iz, VBL @ 30 4o MEPAER biAXTE (A) & VBL iHbrE#k 30 SMoMiMEFF VBL & (B)
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Fig. 3. Effect of Metabolic Inhibitors on the Intracellular Uptake (A) and Retention (B) of

VBL in AH66 Cells

(A) The cells were incubated with 1.1 > 10-7 M of VBL for 30 min in the abscnce or presence of 1 > 10=4 M of
dinitrophenol (DNP), iodoacetic acid (IAA) or ouabain (Oua). (B) The cells were loaded with 1.1 x 10-7 M of
VBL for 30 min, washed and incubated with or without each inhibitor for 30 min. Each bar represents the

mean 2S.E, of triplicated determinations.
a) p<0.05 versus non-treated control.
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TasLe I. Effect of Metabolic Inhibitors and Calcium Antagonists
on ATPase Activities of AH66 Cell Plasma Membrane

Congen- F_W ) 24, 2+ 24 _Mott).
Agents tr ?:1,124[; (E%Pafe L Ab'lll‘l%ase A%"ase (caAT!l’\gsge )
(% of control)
Ouabain 0.1 51.240.19 100.1£4.8 100.32.9 98.5+1.2
Iodoacetic acid 0.1 106.9+0.7 90.3+0.3% 92.4x7.1 92.4+2.3®
1.0 94.0+1,7 80.0-+2.8% 72.1%3.0 21.4x3.12
LaCls 1.0 95.7x£5.7 102.0+0.1 95,5+1.2 0
Ruthenium red 0.1 83.6+1.5% 1060.0+0.1 106.0+1.9 0

Control values for (Na+-K+) ATPase, Mg2* ATPase, Ca2* ATPase and (Ca2*-Mg2+) ATPase were 12.20+0 59, 11.68 +:0.82,
15.984-2.44 and 1.61:+0.44 pxmo) Pi/mg protein/h, respectively. Each value is the mean+S.E. of triplicate determinations.

a) p<0.05 versus control.
BRLIADTHD. DNP o 731 vk VBL OMIPIR Y idAa, ROBERCEMCBEYIEDD LI
CEichotodt, @ — FEERE 2 #5i2 VBL Ol Ah R RN €5 + & %2, VBL ofifastii it
7o, foks, AEERGEHE, HoRERO V- AR SGUBEREROLOTH Y, V12— ABO=F ¥ —Fkbk
% 1. Heppes #hCit, DNP i1, VBL OB A G L, AP VBL faiin S5 o L3 REEA
‘C’% ;.’.Sa)

3. iMHGEE ATPase EICRIETRHOLE

v v.i4v, a— FER, La RO RR © AH66 #IIE O & ATPase et s EHA Y AR ORI T B E
bt (%) TR LIcoA Table 1 TH5. v 75171 (Nat-K*) ATPase DHRIGAEH L LTL<mMbIT
WwB At 1x1074 M C (Nat-K*) ATPase % 50% BEMEIL. {oRREf bEErRESIerofe. i,
La ® RR i, HRESKORBECHEL SIS j2.? (Ca**-Mg?t) ATPase &% i2iERRAGICINH
Li=. VBL OfRBa/-HEHIMEIER 2R LA = — FEERN, (Na*-K*) ATPase ®x ¢ +~<XToD ATPase ifit%
MEL7-. Bic, (Cat*-Mg*') ATPase FEEMEIE ALV X 5 TH o,

PEofER LD, AH66 Mgttt s VBL DRI AL, Ca?t TORENTE S, La 2 RR TEh
pmEEnsz s Xy, EREETO Catt DA L BBRHBED T, HB\ i, MR Ca** BED LR
#%, VBL OHIARHAKES LT\v5 L ARRS hie. —7, La ® RR i34$RMic il (Ca**-Mg*)-
ATPase v T 510, AEROBSLELLL DM = % ¥ — B ISR AR T AIRIP VBL BEEH
LRTBCE, LA EYOBETHS DMSO A (Ca?*-Mg?*) ATPase w3 T bbbt Ve
A€V iRaR VBL BEA D 3 2 &, 7 — FER L RRRIC (Ca®*-Mg2*) ATPase B MHEHEAXETHRE
L 2mb BT VBL D AABYHIME L HHOMR LY = A — FER e, BV Tk (Catt-Mg?) ATPase
o VBL A~DMS I BEESh s L H 2 bh5. EHI, La® RR 12 VBL DM EE Lo &
I b, FREAFHAD (Ca?*-Mg!') ATPase DG L EESND. ET, (Na*-K*) ATPase & % 744 v
VBL SIS B Lishotc s L X DERS S L nTE 5. —F, Higicisy T Rauwolfia alkaloids®®® 3,
AEBIC I\ Ch 3 — FEEEEY, VBL DA EMET 5 & L b, WThi (Na*-KY) ATPase NV 22
ATPase FEEA ST Az L mLi. S, EEDBIL, 7 + AR A D 5 b, VBL i{ERZHEOMIR
BB Mg®* ATPase [Eig» %<, VBL OHBAPIE Y RS FAMES . FISRAM LENRE T L RRLT
V5.8 LizAio T, VBL oz, MRS ATPase, ¢ Mg* ATPase P BEE-T B T HEME DS REE
ana.

3 A X @

1) a) 1, Hirono, Nature (London), 186, 1059 (1960); b) G. J. Golddenberg, C. L. Vanstone, L. G. Israels,
D. lise, L. Bihler, Cancer Res., 30, 2285 (1970); ¢) T. Skovsgaard, ibid., 38, 4722 (1978); d) C. Peter-
son, A. Trouet, ibid., 38, 4645 (1978); €) M. Inaba, H. Kobayashi, Y. Sakurai, R. Johnson, ibid.,
39, 2200 (1979).



Jo. 12 1305

)

7

R. A. Bender, W. D. Kornreich, I. Wodinsky, Cancer Lett., 15, 335 (1982).

a) S. Wakusawa, K. Miyamoto, R. Koshiura, Jpn. J. Pharmacol., 36, 187 (1984); b) fHiRMH#R, EHX
dt—, HIFFI—. MIER=. 3Kk, 104, 1288 (1984); c) EAM—. MRk, mER—, MHR=, K&
104, 1295 (1984).

T. Tsuruo, H. Tida, S. Tsukagoshi, Y. Sakurai, Cancer Res., 42, 4730 (1982).

D. H. Lowry, N. J. Rosenbrough, A. L. Farr, R. J. Ranclall, J. Biol. Chem., 193, 265 (1951).

C. L. Moore, Biochem. Biophys. Res., Commun., 42, 298 (1971); C.J. Mayer, C. Van Breemen, R.
Casteels, Pfliigers Arch., 337, 333 (1972); A. Cittadini, A. Scarpa, B. Chance, Biochim. Biophys. Acta,
291, 246 (1973).

E. L. Watson, F. F. Vincenzi, P. W. Davis, Biochim. Biophys. Acta, 249, 606 (1971); E. E. Quist, B. D.
Roufogalis, FEBS Lett., 50, 135 (1975); 1. Sazasz, B. Sarkadi, A. Schubert, G. Gardes, Biochim.
Biophys. Acta, 512, 331 (1978).



