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Enhancement of anfitumor activity of bleomycin
Ay in mouse sarcoma 180 cells i~ vitrra and in
vive by verapamil '

HE HNong—Groa, ZHANG Hong-Qing, WANG
Rui—Hong, YANG Xin—-Lin. XUE Shao—Bai (De-
parimen! of Biology Beijing Normal University, Beijing
100875, China)

ARSTRACT Verapamil (Ver), a calcium inflax
blacker, enhanced the cytotoxicity of bleomycin A,
(BLM) in cultured §—180 cells. 1IC, of BLM to the
cells was about 2.6 g/ ml when the cells were treated
with BLM alone, but when the cells were treated with
BLM plus Ver 1, 5§, 10 ug/ ml, the IC,; werc 1./1.2,
1/52, 1/ 1.4 of the cells treated with BLM alone,
respectively.  In colony test, the survival fractions of
the cells treated with BLM 20, 60, 100 g~ ml plus
Ver 60 ug/ml were 177, 1/8, 1/11 af the cells
teated with BLM alone, respectively.  Verephanced
the growth inhibitory actions of BLM in mice bearing
S—-180 sarcama by 60% or over, The mean survival
the growth inhibitory actions of BLM in mice bearing
5—1B0 sarcoma by 60% or over. The mean survival
time af the mice bearing $~1 80 ascites sarcoma treated
with BLM plus Ver was prolonged 21% from that of
the mice treated with BLM alone. The results sug-
pest that Ver may be used clinically as an antitumor
enhancer of BLM,

KEY WORDS vcerapamil, bleomycins; sarcoma I180;
cultured tumor cells; combination drug therapy
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rE A BE R O 2 FR (10 pg 2 mI) SRR Y
HEBR ALBLM, 037 xg/ m)SH, ¥4 BLM M
4 BB S~ 180 F BLH ALY 1 H ATV B BLM
TR 7.4, & BLM TSR SAENTR 1 A, $5
$AK 40 mg / kg ff BIM Smg / kg i) FI%E S RF T8 60
%t b, BREISTTRY S—180 B8 Ak /N7 RS ) b B Tk
B BLM Smg~ kg 3+ 21%. L b &5 SRR SR %
FEWEHE# W AR A BLM A936 MR

R SRR, WRBERL, AE-180; HRE
BN, EREHT

BLM L WEME. gEmUEEd
BAFAOYT R, R A A I LA R T 1 i 2
BB A5 & (B RN A B = A s, RS
3% 3% ) Jrp o A 2R AR o ) YRR IR R
FAERHY. Bk, Mg, R
MBI 2y, * &3 BLM MHBHEER,
T s R G R h AR R . SRR
4k Fu N (verapamil, VenfBi¥iE K HEH .
FE RSB AW MBI gy SR, o
ERBHAEO MMM, X R E AR
34 A E T T Ml 4 Rk K R Ak
%R BLM M MTEE. LA T AR 20 Rrmp R
fedg— R4 AR T BLM BIREREIT.

MATERIALS AND METHODS

ik Ver(Sigma 2+ 7™ &), BLM A X
wALBIZG T, RAEMHG. ARGSY
BB LB sh i B, 13 DER Y.
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RURIER, HFEH 20+ 8D2g, 2855
7, HhSHEFEDFERE S-180 AR AP ER¥
BEREAEBINIWE, RS 10-15%h4h
WH DMEM(GIBCO#E. 37C, 5%CO,
HfhiIE. SIS0 NN R B EER ¥R
VITRSE AT M. LA BOKIE X i T R,

PHEAMER AR LEE & S-180
R 3% 10°-3.5 % 10* / m! RYMEE BFF /b
FHE. A 4 EHME: AWEH; BLM #H; Ver
M BLM+Ver 1. MZH/E T 37CHEFE. AM
Fror WM, —RirERMNEFd2F
W, BERFERART ¥, WS4 A —#F
ERMBSHMMRERER 20 KK
¥, BrfA 48 iR R it ¥ #% (Coulter Counter
R SRUMBY S5 RE N RN %
R,

EMIERAMSERERE LHEKEN
BWARKI B, BERD>RETHFRS. 4
BLM #H A BLM+Ver Him#;, WERE 37T
B3t th, RIS UEELE i B -0 — KM
24, A& BWEHFRGETRERE, &
BAEEBEAN T 24 FLIRFRM (EE 3 FL)FE 37C 8
. A ZREIEET S0 MR Lo, B
F W, Giemsa Bft, BRI EAEHEN. &
AR iy A EE % RIR.

AR ESERERT A R S—180 MK
WHRAAEEE K 1:1 B, FX ipd.1ml/ B,
BRS d 2 FFREATY, qdx 10d FFEFL
RGN WEIET- . BEFEAN
d it R/ NBRER. £ERE4/ETY
TRt R &R,

MBS B S—180 BEk4EMN, FH AR
A 11 BE, 8K ip0lml/ R, $E A
Y, REKSE 24 h FREFE/E, BB
8, DS EANTRAREZE SN EAL T
TR R,

RESULTS

Ver X} BLM 5] M 4050850 (£ AR IAE

H 0.5 2.5 Sug/mliy BLM 4RH S-180
M, ek Sd BRI, Sy RAn, &
MPAEMRBERDY, FSWERX. 25
pg/mt B 40 MR B N HHE MW
70%, Sug/ ml BPEA N L P BA M, B
1—20ug / ml Ver SEMMAL M, 5 720 /R
B, REEREEQOug / m)uH4E ¥R >
£ 30 R Y 40%, {HPE 10ug / ml BIPIYEIR
¥ RA R AT, AN A 9% L.
XS ALK FFig 1), B 05, 1.0,
2.5ug / ml B9 BLM s34 % . 2%
HeHE I, AARBBTRE, K IC,)H
¥ 2.6pg/ ml. X E¥HERY BLM 5 60ug / m!
M Ver SN, ERBEE FR, BLM 3 MK
B (0 0 S B 3o B A BT R 25 B 107%, 91%
T S3% TFREZ] 55%, 63%F1 45% ¥ B Ver 3
EHR, AP TR, 7 Ver Jy 10ug/ ml
Af 4% BLM P90 BB R 40% ELF. Fe5
BAEAG I E(2.5ug / m)) BLM, HILFIEK S
FEH MBI HER, 0.5 2.5ug / ml By
BLM #3515 10ug/ mt ) Ver G, 1
HAERMFHAOERM LSRR 2 70% R

LOG

o
)

L=r}
[

Cell growth {9
o
=
\ .
o
=

hD
.

[b] 0.9 1d ah
Bleomyoin Ag (pg/ml

Flg 1. Effect of verapamll (Ver) om the
growth—inhibltory sctions of bleomycln A; (BLM) on
S—180 cells in vitro. Cell Bumbers were counted after
72—k contineous Incubatlon. n=5-6, x * SD.
"P>0.05 ""P<0.05 '"P<0.01 »s single drug
groups.
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For L]

30%. RIS A BLM M IC,, fi,
W, 1, Sug/ ml H 10ug / ml 3/~ Ver SEES
B BIMIC, AAREE TR, LHE
10ug / ml Ver B}, IC,, {338 ff BLM F
RE 7.4 4%. XA Ver FEASMEHEE BLM X
S—180 HHMIIE A A MPER.

Ver 31 BLM Mt A)INE AIRER
¥R 8 3 B £5 SE WL Fig 2. 20, 60 A1 100
pg/ ml () BLM S0 E, EEB2I TR
o HA 30%, 5% 7%. AL R ER BLM
5 60ug/ ml Ver BX G 4030, S35 3045 R A0
A 4%, 0.6% N 0.06%, B4 ME ¥R
B FEE 7, 8 A1 11 §%. 38 Ver ff BLM
SR M SR HERIEIR. B 60ug/ ml Y
Ver B 4b 28 5 41 B 59 2 70 2 v (R ).

300

—
]
1

$ L
s

,_
c
'

¥

Sarvival fraction

-

<
1
o

10—,
u 20 AU [HT] HU iuQ

Lleomyein Ag {pg/ml)

Flg 2. Cytotoxle response of BLM and simultaweous
restment with Ver {60 pg./ ml) on exponentislly
growthing S—180 cells in vitro. The tells were treated
for 1 b and then were collected for survival test by eolo-
uy formatlon, n=5-6, x + 5D. **P<0.05 vs single

drug groups.

FIMBES A S-180 K/ RAFES
FEMEAHES HETHEENEELEE
W Tab 1. 10mg/kg x10d f BLM & ia
57, /PEFEER AR M 117%; 40mg/ kg
x 10 d # Ver BYfiRIT 771 WA 50 ik
{£# & BLM 5 Ver & . HEFEENHE LR

= 383 -

A BLM (E+. ZEF— BLM A&, /NEEE
REMNEKS Ver AR FEX. Smg/ kg i
BIM 5+ 315 20 0 40 mg/ kg ) Ver 5
J&, iR ARMER BLM £ 115%
1 121%; FEFl— Ver A&, DRFERHA
MR EMT BLM B &. 0 mg/ kg M)
Ver 4+ %] 5 2.5 1 Smg / kg /9 BLM &5 F /5,

HEF SRR 8M R BLM 8 112% A1
121%. /i Smg/kg B BLM 5 20 mg/ kg
Ver RGEAG, MEFEERBH 10mg / kg
BLM B W BT 12%. #EA Ver BBE—T
R TR BLM M{Lir .

Tab 1. Mean survival time {(MST) of mice besring

sarcoma 180 ascites to BLM or ples Ver. n=15, x *
SD. °P>0.05, ""P<0D.05 vs comirol or single drug

group.

BLM  Ver MSTHSD(d) T/ C{%) T/B(%)
(mg / kg.ip)
0 0 155424 100
10 0 18314 nr
0 40 14.0£2.0 90"
25 0 152137 97" 100
25 20 164128 105" 109*
25 40 169£ 1.9 108° 1"’
5 0 17.5£3.3 nr: 100
5 20 20.1£1.5 129" 115"
5 40 21.1%3.5 136"° 121°"

T: Test group; C; Control group; B: Treated with
BLM alone.

FRAREAFASHNEENE BRXKRE
EW Tab2. 10mg/ kg BLM -8, g
B 78 2%; 40mg/ kg Ver J i 4bE, g
¥ 5.1%; WA, ARgYA R, BER
FEIEER, MMER A FoEYRAzM. SxTHEA
th¥r, 2.5mg/ kg BLM B H15 40 mg / kg
Ver & BRIP4 904 28.4 1 48.8%, &5
R AAER ¥ 28.4% . B Ver 3
BLM & /88w % B Iml 4, T B4 sy
#9385 MR YO IR S, HR Z AR
oo, SEEERERNBE.
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Tab 2. Effect of Ver om the growth—lahibltory actions of
BLM on S—180 solid tumors. a=15, i =* SD.
"P>0.08, ""P<0.05 vs control or single dreg groups.
BLM Ver Body wt
{mg / kg,ip) Change(g)

o 0 +72%17 4081133 0

1o 1] +25+22 8913 7827

4 20 +58124 440121 -7.2°

0 40 +43+31 39015 51°

25 0 +63+£09 202%13 —284° ¢
25 20 +40fl15 251+9 4057 140°
25 40  +3BL2T 209116 48.8"7 284"
5 0 +541 18 255+24 3787 0

5 20 +35+£19 14017 685 T" 451"
5 40 -11+£22 107120 738 62T’

Tumor wt Inhibitory rate

T, C, B: The 3ame meaning as tab 1.
DISCUSSION

HREW, RS EFERERM Ver B
BLM /0N & A8 S—180 40 BT 3§ K &4 301 34 45
fi, TREH R BLM X F A RAYEESE, fFi&K
P Ver B R X% BLM M@K, &£
BLM & A Hes CiF Y ER THENPNE
Een. —H S RAEERESERAR T E
s RZA, BERBEER. X EHEHA
AH RV RN BLM I & Ver 38 &R
BLM ¥ P AR B RO ST 3%, DA TiD 000 33 2 4 B
REtE. Ver pHAM W E R IR RS T
BB AR BEAYRASERENNY
HnGS. AR S-180 ARG H TS, t
BRI S—180 Xt BLM $eiak, SRERE
HR, & Ver Xt BLM & H i 4L R gk
WERKXIBEEHR, BRE&NTEIRS
21%. BF WL, LA Ver SR AR 40 fig %l BLM #1
LHAEERAARES L. HEAIFE, Ver &
B ERAH, Bt oRMEEEEE, MEX
el LLF B, B3 BLM I8N,
EEE A RN Ver, HlL, XHKSHAER
1T, EREEL AL RIFR.

Ver #i% BLM I MEHMH BT S HE.
BLM FERE I #HAL DNA & SR 590 R(E

(n&g_] - O-T/CQ% (-T/Bf%

TR M PR, FEEAREWNE G,-M
O BEARIFHE Ver n[ 38 BLM xi
S—180 AIMMRGIEH, SE5RIMBMERR
B THERY, Ver 938 BLM M HEMRW
BE & :Ver AT LASIm BLM ZE Mg R AUBIE, M
MIEREEYN G,-M BEHEEW, BESTM
AR (R ERR.
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