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SUMMARY

An experiment was designed to study the efficacy of the combined administration of the
nilvadipine as a calcium channel blocker which was estimated less toxic for heart. As for
SCC-25 cells, KB cells and Hela cells, the effect of the combination of nilvadipine and 5~
DFUR was tested in vitro.

Furthermore, each cell was stained immunohistochemically by ABC method and
efficacy brought about by the combined administration of nilvadipine as a chemosensitizer
was investigated.

At the same time, each cell was studied from the view point of correlation with
P-glycoprotein. As for SCC-25 cells, having incubated 48 hours, significantly additive effects
in combination of 0.1 # gml~! of nilvadipine and 16 ¢ gml™' of 5-DFUR were recognized
statistically (examination- I ). KB cells showed the additive effect, but were not significant
statistically.

On the other hand, the immunohistochemical stain by ABC method was performed on
SCC-25 and KB cells and it turned out that P-glycoprotein was positive.

For further additive effects for 5'-DFUR by nilvadipine, it was indicated that the

mechanism had been correlated with P-glycoprotein.
(received September 20, 1996)
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(RE, 1983).

BEOSGE, FEMBNIERTICH G EERIC T L Cit
il s i T, BELFABEL L ER 5
DHFEFICTT L THRARMM i 5 2 Eh%w. Zh
A SFINE &P, LEEE Lo X & el &
7o T\ 5 (fEH, 1988). L&D O & DD &
LT, Zh bl T&Bhea» s o oM
RS BRI B & 5 7o D MBI F 0 B 2
KL b, s iuEfhicEn T 545 2 L 03%E
2bhTWwa, D% h BB ILRAE,L D B 10D,
— BB AHERIBHE S h M EEIEB IS &,
YRR S ARCEBMCEtt X hs X 5D,
OEFUEAICT L TR TR T L ok b0iieH
zZbh T3 (BE, 1986).

F 7= Z DRz, P-glycoprotein & FEIER 555 F A
CHEHBEY L OEAESES T L Vbh, ToBRE
T 5 Ca BHAI IR & & b it tE Rl
W E, ELWHEBHOMRNEE RDLh S LW
bhTt\wa (BE, 1986).

SEEZ I, SHIEECRVCMEBIL TS Ca
PiAIZMZ 52 L X WEROHEA A LRI W E
ST OWTHERE L. T, SCC-25 #ifs, KB
#ifg, Hela fifizxfL €, 5-DFUR ##%51L, Ca
Y ¥ tHh % Nilvadipine D HIZ X 2R OHEHED
FREIIOZEBRIBH T, EbiL, Thfho
Mgzt L, ABC #iz X b P-glycoprotein O E&E#
BB A 3 2 ey, Ca EHI¥ETH % Nilvadipine
OB X %R & P-glycoprotein & OBARIC D X
EBH R ItoT.

WHE L URE

A, EBRI IV

SCC-25 #fifw, KB fiifn, Hela Mifigo 3 EEOBE
H#Hfes L ¢, -DFURKE, 4 EEHOBE D
Nilvadipine #/n x CT#fh X @78 &, 5'-DFUR O &
R X TORE YL T D 2 2DREICOWT
fIot.

K8 Rl L KA L b S RefE A X 2, 48
R ot a » o v b Lk

KERI] | BrEMifa L 34 & & IFHEmM e, 18
IR Mgz » v v b L.
KB et a—3, LTERTEEITHS.

ESL

1. VK24 well v — bz, 1X10E/ml/well 3
SO E BT

a0 fE

2. #7185, 37°C, 5%CO,T incubate LA
BME Lt & 2 A, 16 ug/ml © 5-DFUR & 0,
0.0125, 0.025, 0.05, 0.1 xg/ml ® Nilvadipine %
ThZhEm e,

3. 43EMIkIE, ThXho LE2 %5 ThEL,
MY Fv500u]l T, FU— b XOEHARIEKE,
FOHLYY v 1iml bk,

4. 1543, incubator WIZEHE L 7.

5. RAY—LExRy b THRBYENL CEESET
Mianglrnt s L RHERL, SREOFBE D LT
RAY = ERy N TF a—TRART.

6. BiA 4ml Nz CTit5ml ic L.

7. 1000 rpm T 5 4rRhEO L.

8. FERFHr»v T —a v L T&T, SCC A
#1ml <zt

9. 0.1% MY ~vERYHVT, Mz EL
7.

10. xR & L€, 5-DFUR % #fk X ¢FEEEDOERH
BT,

HERIL -

K81 L ABEAFIETIY, EH L 3RS
7ok, 1B Hlagky» v v b L1

%SCC-25 Mifla (&, e bRY¥ LB 3, AME-
RICAN TYPE CULTURE COLLECTION #to % ©
AT

KB kg, REEZHE (URKSEKX, BE
AMKE) X o #RE%E 5 .

¥5-DFUR 1, HA R v o kKX &% X b,
Nilvadipine (=32 —A® ) i3, BRRELTHEKRKS
L zhrhiRfiy 5 3.

B. I

SCC-25 #ifa, KB #ifa, Hela #ifao 3 BHEOES
FMFCR LT, ABC ¥ic X b P-glycoprotein ® %
RS ER B B oo 1.

FEBROTm b a—n13, TR TERY THA.

1. BEBRfifaY, A5 FF7 ACBALERIS
y el

2. B7xbvTHHH, BEEL.

3. v vEREEW (PBS) (1/15M, pH 7.2, 0.1%
Tween-20 &) T 3 4] 3 @EE%E L 1.

4. 10 BIEH v+ ¥ /PBS CTER T 15 5HK
X, EBRNILDO T ey v S BT T

5. P-glycoproteingifhk (38 1 Hifd) % E T 3 K
FiG &gt (1 X5

¥ negative control & U CTIEH = v 2 M ¥Rk




Nilvadipine 1= X %5 5-DFUR D#g58%HR

RIGZ e,

¥ —Pitk (P-glycoprotein #ifk, i b€/ 7w
—7 ) (AUSTRAL Biologicals#t) x, PBS T 30
fECFRLCER L.

6. v vEBEE®R (PBS) (1/15M, pH7.2, 0.1%
Tween-20 &) THE L. (34X 50D

7. EAFUESEE Bl v R Ig6) (¥ ¥
B)FERT 0 SBRGE 1. (2RI

8. V vEREE®R (PBS) (1/15M, pH7.2, 0.1%
Tween-20 &) T340, 3M@EL%kELL.

9. ABCEBER (R MV 7T ESV-EdFv-<n

Table1l SCC-25 cells, being incubated 48 hours
and counted, showed significantly addi-
tive effects in combination of 0.1
u gml~! of nilvadipine and 16 ¢ gml™!
of 5’-DFUR. Data represent means and

63

¥ F - EEER) ¥ER T SRRE IR, (3
RS
10. v vER&EEW (PBS) (1/15M, pH7.2, 0.1%
Tween-20 4) T3 4M, 3EBEELL.
11. ROFEW TS5 SHERIG X .
DAB 25 mg+H,0, 50 £1/100 m] Tris » HC1 pH 7.4
12. ZXEEKT 5 FREIKBERTT - 1.
13. ~= bt F ) v THFHEBRORERT- .
14, 7Aa—n 2oL VRTRAR I OSEBET

ey oy

15. HAR, BEHESECHEERT-.

Table3 KB cells being incubated 48 hours and
counted, showed additive effects in
combination of 0.1z gml™* of nilva-
dipine and 16 4 gml~* of 5-DFUR, even
though these difference were not statis-

SDs. tically significant.
Concentration s Concentration s
; number of cells (X10%/well) ] number of cells (X10%/well)
0 o
Nilvadipine ¢ TR pT— Nilvadipine TR « BETIR
ey 5- + - (= Lagdml} 5- +) | 5- (=
0 1.0+0.3 1.9+0.4 0 2.1+1.3 2.5+1.1
0.0125 1.0+0.3 1.8+0.4 0.0125 1.9+1.2 2.4%1.0
0.025 0.9£0.3 1.8£0.4 0.025 1.6+0.8 2.4+1.0
0.05 0.8+0.3 1.8%0.4 0.05 1.4+0.8 2.4%+0.9
0.1 0.7+0.4* 1.8+0.4 0.1 1.2+0.6 2.4x1.1

* p<0.05 vs. control by Student’s t-test.

Table 2 SCC-25 cells, being incubated 3 hours
and counted after 1 week, did not
reveal significant difference between

the groups with and without
nilvadipine.
C"“"e";ram“ number of cells (X 105/welD)
o
Nilvadipine A S
(eg/onD) 5-DFUR(+) | 5- =
0 2.3+0.6 2.840.3
0.0125 2.3%£0.7
0.025 2.1£0.6
0.05 2.1+£0.6
0.1 2.1£0.6 2.7£0.2

Table4 KB cells being incubated 3 hours and
counted after 1 week, showed not

significantly.
Concentf:ration number of cells (X10%/well)
o
Nilvadipine -
Cug/ml) 5-DFUR(+) | 5-DFUR(—)
0 5.3%£0.9 6.1+0.8
0.0125 5.3+1.2
0.025 5.3x1.1
0.05 5.5x1.1
0.1 5.3+1.1 6.1+0.6
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Fig. 1

Fig. 2

SCC-25 cells (top) and KB cells (bottom)
showed a P-glycoprotein-positive picture
by immunohistochemical stain of ABC
method. Both cell membranes showed a
brown ring-enhancement. (X400)

HeLa cells showed P-glycoprotein-
negative picture by immunohistochemical
stain of ABC method. (x400)

o on O E

MY v b3, BRG] Pathostain ABC
-POD (M) Kit (Ft#ligR T2EpX ) 2R L 7.
HEEHBE I, b euv t BE R .

& ES

A, FBRIBIWUI

1. SCC-25 #fmicBIL T, EB®I BT, 5-
DFUR 16 xg/ml iz, Nilvadipine 0.1 gg/ml %z
B X #1 B L 5-DFUR 16 ug/ml 0% & X &
TR E ORIT, MEITEBEE RO LR (p<0.05),
Nilvadipine 1z & % 5 -DFUR OfEH 01458 %588 7c.
EE LR TEE A B EIRED bhvish o fe.

(Table 1-2)

2. KB fiffnizBI L <X, 8 1 X Nilvadipine ®
5 eI Licss, KR Tl
Y, LA IHEHNAEEEIRD 5. (Table3
-4)

3. HeLa fMifgwcBIL T, BRI, &b
Nilvadipine ®#¢45- CHIBRENIIA Lish - 7o,

B. SERRII

1. SCC-25 #if, KB Mifigix4XT, Mgk B
1 gus X h P-glycoprotein Btk ©dh - 7. (Fig. 1

2. HelLa Mifadx3 T, MiRELFEIRT,
P-glycoprotein &t TH - 7-. (Fig. 2)

% =

FERERIC BT, ARHIYIBRTH & 2 B ERE
BORMIHEL XD EE L b DB 50, ARD
BT BR G R R G & e LIS T\ RE B R ERAFAE
T5. ¥, £HLL T BETIEIERIC R B HE—
DRFRE LT hH B, BIE, LRk R T T
%5 2 TKE R E 7 - T % 0 bRl ot
B, oL FIRETH B, PUEFISL R OB
K& LT, Lane (1979) @ X % & (I)xafifa A& 04
LW il QFH¥M B S%¥ (phar-
macodynamics) ()fEF OREEFHIANLE (4RI A
1, %z G, HoRMaBiomini & 257 % Ml
DEFI% (cell kinetics) (G)RADBERE I EN BT H
na.

ThETHEHIMmMEZ ML, JUERZRRINH
AT adbicuhsruhicRimnieIhTEicn, K&
<bt, WFB TR X 2R OHE ok
#ik & OB X AR oM Q)FEFURF & 0 ffH
X BROHERD 3 Db s, FRERIC,
liposome (Inaba %, 1981), =4 7 =% 7+ (Kato




Nilvadipine 2 & % 5-DFUR D#i#%h%

5, 1980), MR (Takahashi 5, 1976) 7o &8
Auvbh, BRCEHEh>oH5%. hoklEEo
DERICIX, HAHRIREE, SMRHEEE, Rk, REUE
ELrErndy, vURAIRLOH TR, 2HI6HERE
BHFbhD. i, FHER L OftHTR, TvF
A5 v Il (D, 198D, Ca ¥HiFls & a3 b
bh, BIcEER, AEHIhTW5.

ZEITHHE 2n TR HE I W SBED 0 & DK,
EWOMBNE D Z R 7D s A &
WOBLR BT bR B. FUERIE, AREA#E L <M
RACREIWGREREHT 5. LiedisT, HEH
ORRIEFOMBA TOER LfEFOES VICEE
BIfRE b - T B, FEEED (1979) 1 X 1uiE, invivo
12\ T P388 BSTMERRTIX, adriamycin % dauno-
rubicin ® A LATER D 50~70 %5 1 Befdlo 1 v
F 2N = s VEHEBAICERRF S h TV BRI, anth-
racycline R EW B TIXIEE A MR
REIN T e o (BB efflux OITE). fllic
B, < v AHRMK L5178Y Mifgs 5 ADR fitthk % B
BELICHFLIZL > THREL L 5 s 5 (HP,
1980 ; Sugimoto 5, 1981). L72i-T, ¥ LEBEfEH
WHEEHVCEEZN Lo OWRA, Hitx= v
B — LT X IUTPURFI ORI I N B & &2
z3h5b.

IRETILS, PO OB D FE B (e LR H &
LIEHIYWELELT R = v RELEH EE,
1981), v # i v A%, 1983), Verapamil (BE,
1981 ; Turuo %, 1981), Nifedipin (R, 1989),
Dibucaine (F##E, 1979), Chloropromazine (FRIE,
1979), =7 v v v (Yamaguchi &, 1985), 1 ¥ 7 v
/4 F (Yamaguchi 5, 1986) 7t &8s X T
5, Turuo & (1981) wwXhid, = v 2B MK
P388 & %o adriamycin ¥ X O vincristine 4 #Hk
AV KBRIZ IS\ T, vincristine TR TI,
verapamil IZ X - T 10 f£LL_E® vincristine &R,
bbb I hte. Fio, adriamycin iR ST H
2 f2LL Eo adriamycin OEFEAL LRI, TRhIT,
PR oMl (eflux) BkEAY verapamil 12 X
DEE2bNIEELLENTES. T, BEKDY
124k verapamil OMARE X3 ug/ml ETHFLR
5 LA IR TS (Rogan b, 1984).

CRETRASBKRKCACORTWE Loy AR
# iz, Verapamil, Diltiazem, Nicardipine %235
B0, Zhbohrsy aiEdiERey A ®s cilE
BETRRERPBD LN BB ELE . —HlE LT,
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verapamil ¥ WEEBI CHMEE TR 1 EFE 7 » »
7R T, EUARE, 2EBERE vy 7, T2HEE
Te oy 255, #20~30 BOBECAEL B E S BMEM
H5 Miller b, 1991). 2T, WhIEITER A7
U Ca HEHiAI %84R35 22 BB s - TL 5.

4 [@ A\ 7= Nilvadipine (= A 2 — A ® ) 3,
Nifedipine, Nicardipine, Diltiazem £t~ 5% &,
D EERRED Ca BHIEMAELH, 1of
e Th by, MEFEFHOFTHEME R L OFEMmE
T HRIRELE . Lo T, DERRICERE LR
FEE, B, ks & O EBERBES O MTE Y -~
7 VAL M BEARKHEORV: Ca X TH
B

—} 5-DFUR (5’-deoxy-5-fluorouridine) (7 /v
rv®) 43, 5FU oBFEEEEITH H AHH T,
pyrimidine nucleoside phosphorylase iz & b 5-FU iz
BHA L CDNA AR HET 5. ZoBRINNEE
TER X BB CHEEERCEFETLH &
b, EEERMENIGTEAILEDTHD. KR
T\ TiE, %7 Nilvadipine DBEZE/LX 4,
5 -DFUR 3 28R oOMHc> %, b Y v 7 -
R CHiRBEs v v b 352 L b HEBRE L.

7, FHER Y I Z i\, Nilvadipine oW
FhBMcHites L CERE R I L VBE OHRIFA
(0~0.1 pg/mD TRE*Z{X27. 5-DFUR 0§
Bizowtik, SCC-25 Mifgwest LT, 0, 4, 16, 32,
64, (ug/mD) LBEZZEIEIRLLOEEREL 2, 4,
7, 10, 14 BHwHRAKO» v v r Bf7w, 2 HE, 7
A2 v b v =V ERTHBZEO THR/NEE
DE D 16 ug/ml DT,

BRTE, #RIickT5 SCC-25 Mifgic o2 4fqt
MABENRED bR, £ 1 0 KB Mgkt
HEIEL BEAS A LRI, §4H, SCC-25 Mifgiz>
T, ¥-DFUR HEHMTRZMELZE D L A,
Nilvadipine & X b ZOfEAV I hic. ZoZ &
X, REMO D5 MR LT BERIofFH o8
FRILEBLILEERBTLEELORD. —HEE
it 2o MifaeE, RS CEE ST TwBE )
BRI TwA. Kartner 5 (1983) 1, Hamster
Mg LFIRERCBI T 2098 T, 45F & 17 T oMl
BEOBMEABEORBOEINE & dbiro T EWMEL
T35, ZO¥EHEIX P-glycoprotein & IEIEH, 4
FAEBSEY SO ERETHH, WHEOKEZ B
53 5FBABETHD LHEEIN TS (Gerlach b,
1986 ; Chen &, 1986).
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P-glycoprotein (X IE# MR bFET HEHE T
»H, Fojo b (1987) 3fitt&ET mdr 1 © mRNA
X, BB (& BED i, ERET R & R URE
wER, BbMIREL, M, O ME KBed
FRECRE I EHBEL TV 5.

P-glycoprotein D¥REIE, IEHHBIIC R THEEY
Brfilatct L, MBS TBEHDTHHH
BRI MBS R T A2 L EEZHR TV 5,
Hamada » (1987) %, P-glycoprotein ¥, C* 7 —
L ->TY) VLI H2EAETHHZ LRV
LT3, #5i2, P-glycoprotein 23, YV vig{k&¥h
BT lickh xofiErtl@lIhs L, Z0 ) VEE
fLidrney afEFEIC L - TS5 & LTV 5.

SEEZI LA Zh oML T, ABC EieT
P-glycoprotein D fEEMBER A KT > 12, T Ofs
£ SCC-25 Mifa, KB MifaTix, MR BRI e
&, P-glycoprotein B#:TH » 7=23, HelLa Mg T
%, MIREBE 2 e X T, P-glycoprotein ¥ TH -
7z. T/, Nilvadipine iI2 X » T 5-DFUR ©fE
oM A BDIMET TR, FOFMRROBFCEs
W, P-glycoprotein 23885 L T\ % ATREM: DUREE X
hic. X»T, SEOEBRRICETL, SHITMED
WA o B, P-glycoprotein Bt T & % #ifig
1B L T2, Nilvadipine I X » T 5-DFUR DfEH
MNEEE XN B AR DB E WS C kit b, BRI
B HEEDROHIBIC DI » T, EEOEHMME
bERIC R hEe b, SEIOERR T,
0.1 xg/ml @ Nilvadipine 2 BEEHE LR L TW5BD
T, EHSTL O EAKF T 0.1ug/ml o
Nilvadipine 2B L, »20RIfFA e} hid,
Nilvadipine & X - T 5-DFUR OHUElEH 215 X
BHRBEIEDTHD > 6LE bRk,

& E

SCC-25 #ifs, KB #ify, Hela MiflgizxfL T, 5'-
DFUR ##45 1L, Ca ¥#i#K<H 5 Nilvadipine D Hf
Bz X 2RO HO XRB LTV, ThZhOM
Ficxt L, ABC iz X b P-glycoprotein @ fge#%k
a=2: TR S SRl s R

1. SCC-25 MHpizBa L T3, HEEMNRT & 48 RERTEE
e ER kBT, 5¥-DFUR 16 ug/ml
Nilvadipine 0.1 ug/ml #jnz7:# & 5-DFUR 16
ug/ml OADHETHRIAWERENRD L h,
Nilvadipine iz X % 5-DFUR OfEH 058 Bd 1.
KB 1 o KB Mk THENRRBD b hicd’, Hiet

u|
S
(3

B EE Tlieh o 1.

2. ABC #i2 X % P-glycoprotein O #fE# Rk L
$ufa T2 SCC-25 Mk, KB Mfa3<T, #fapAs
B/ 2 h, P-glycoprotein BBt TH - 7e.

3. Nilvadipine iz X » T 5-DFUR offH D iE5h
FRDICMBITH LT, FOEABEOEFICIs
T, P-glycoprotein 238845 L T3 a[REHIRE I h
.

FakbnicYi b, HEEHEKEOY B L
fo/ M R EBICRBER L £, ¥, HEHRE,
BER T IR W OEBE B o ERRBER, R&N
BREBRFHTIH IR Wi F ok ER Bz
HHE, AHEEFR, ZMBFRCESH AL ET
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