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Introduction: Breast cancer is the second leading cause of cancer-related
mortality in women. Breast cancer is a multi-step process involving various
types of cells, and its prevention remains a global challenge. One of the best
ways to prevent breast cancer is through early detection. The upregulation of
calcium channels is associated with the proliferation and progression of cancer
cells, including breast cancer. The calcium channel blockers are a chemically
heterogeneous group that prevents the entry of calcium into the muscle cells
of blood vessels and the heart. It has been demonstrated that calcium channel
blockers exhibit cytotoxic effects on various types of cancer. Doxorubicin is a
well-established chemotherapeutic agent used in the treatment of cancer. Two
commonly used calcium channel blockers are amlodipine and diltiazem.
However, their interactions with common chemotherapeutic agents such as
doxorubicin, which face limitations of cardiotoxicity and cellular resistance,
have not been fully investigated.

Aims: This study aimed to evaluate the combined effects of two calcium
channel blockers, including amlodipine and diltiazem, on doxorubicin
cytotoxicity in breast cancer cell lines.

Materials and Methods: Different concentrations of amlodipine and
diltiazem were prepared. Their effects were evaluated both alone and in
combination with low concentrations of doxorubicin (which showed minimal
cytotoxic effects) on cell proliferation and survival of MDA-MB-231 and
MCF-7 human breast cancer cell lines at 48 and 72 hours using the MTT assay.
The MTT assay is a colorimetric test that assesses cell metabolic activity. It
measures the reduction of MTT, a yellow tetrazole, to purple formazan by
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mitochondrial enzymes in viable cells. The amount of formazan produced is
directly proportional to the number of living cells, making it a useful method
for evaluating cell viability and proliferation. Apoptosis is a programmed cell
death process that plays a critical role in maintaining tissue homeostasis and
eliminating damaged or unwanted cells. Caspase-3/7 activity in drug-treated
cell lysates was evaluated to assess apoptosis. All tests were performed at least
three times. Differences between samples were analyzed using the t-test and
one-way ANOVA, and curves were plotted using Microsoft Excel.

Results: The results of this study demonstrated that both amlodipine and
diltiazem inhibited the proliferation of MDA-MB-231 and MCF-7 cancer cells
in a concentration- and time-dependent manner. Evaluation of caspase-3/7
activity in the cells treated with amlodipine revealed an increase in caspase-
3/7 activity in both cell lines, indicating the induction of apoptosis. In cells
treated with diltiazem, caspase-3/7 activity was observed only in MCF-7 cells,
while the activity of caspase-3/7 in MDA-MB-231 cells was lower than the
control group. Investigating the cytotoxic effect of doxorubicin in the presence
of amlodipine and diltiazem showed that these drugs interfered with most
cytotoxic concentrations of doxorubicin.

Discussion: The results of this study showed that increasing the concentration
of amlodipine and diltiazem, as well as extending the treatment duration,
caused cell death in both MDA-MB-231 and MCF-7 cell lines. Caspase-3 and
-7 act as executioner enzymes in apoptosis (programmed cell death). The
increased activity of caspase 3/7 in MDA-MB-231 and MCF-7 cells treated
with amlodipine suggests that amlodipine can induce apoptosis through
caspase-dependent pathways. Similarly, increased caspase 3/7 activity was
observed in MCF-7 cells treated with diltiazem. However, in MDA-MB-231
cells treated with diltiazem, caspase activity was significantly lower compared
to the control group. This unexpected result may indicate that diltiazem
induces cell death independently of caspase 3/7 in this cell line, but further
experiments are needed to definitively confirm this hypothesis. Calcium is an
important regulator of many essential cellular functions and generally acts as
a mitogen to stimulate growth in most proliferating cells. It has been reported
that tumors typically have abnormally high calcium levels, due to excessive
influx of extracellular calcium or the ability of cancerous mitochondria to
maintain higher calcium concentrations. The high levels of intracellular
calcium production may activate the calcium second messenger cascade,
promoting the overgrowth of certain malignant cells. Human breast cancer cell
lines HT-39 and MCF-7, the human promyelocytic leukemia cell line HL-60,
and the leukemia cell line L1210, have shown calcium-dependent
proliferation. Okazaki et al. confirmed these findings and demonstrated that
the HL-60 cells grow in a manner dependent on extracellular calcium.
Additionally, Yonda et al. showed that the growth of a breast cancer cell line
(VX2) is tightly regulated by extracellular calcium levels. However, other
studies have that removing calcium from the growth medium of some
tumorigenic cell lines, such as transformed fibroblasts, hepatic hematomas,
mouse embryonic 3T3 cells, and human ovarian cells, does not affect their
growth. Therefore, the role of calcium in cell death and proliferation is
complicated. Doxorubicin is a widely used chemotherapy drug for breast
cancer. Given the high prevalence of hypertension worldwide, cancer patients
undergoing chemotherapy often use calcium channel blockers like amlodipine
and diltiazem to control blood pressure. Given that amlodipine and diltiazem
can induce cancer cell death by blocking calcium channels, this study
investigated the cytotoxic effect of doxorubicin in the presence of low
concentrations of these drugs on both cell lines. The results showed that
amlodipine significantly affected the cytotoxic effect of doxorubicin. This
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effect depends on concentration and treatment duration. At lower
concentrations, amlodipine reduced doxorubicin-induced cell death, and at
higher concentrations, due to increased doxorubicin levels, it could not inhibit
the drug's toxic effects. Diltiazem is another calcium channel blocker used to
lower blood pressure. It has been reported that diltiazem is less potent in
lowering blood pressure than amlodipine. Diltiazem also had similar effects to
amlodipine. It had antagonistic effects on doxorubicin cytotoxicity at different
concentrations and depending on the duration of treatment. Diltiazem, a
calcium channel blocker, is known as a P-gp (P-glycoprotein) inhibitor, which
reduces cardiotoxicity caused by chemotherapeutic agents. Further studies are
needed to explore the underlying mechanisms and therapeutic implications of
these findings.

Conclusion: Amlodipine and diltiazem not only induce cell death in cancer
cells but also interfere with the cytotoxic effects of doxorubicin at low
concentrations. These results highlight the importance of investigating drug
interactions between calcium channel blockers and chemotherapeutic agents.

Journal of Cell and Tissue 16(2), Summer (2025) 132




188 B IPY Slorio AFF o lawsl oY ol 15 085 bl 3 Jokus

'e"'. u.éb 9 JS'L"‘

YYFO-YOPY : Sig Il Lo

ra.

39 Ot 9595 99 (Jodaw Caouw 3 oS’ JUL (slrouics s gummne il (o
MCF-7 § MDA-MB-231 jtuwg b s Jokw o,

ML alo, sl ol

elhamghaderi8@gmail.com « | ! craciw o yliws S ol8uils sy pole 0aSiisls ¢ gty pole 05,5 ‘..\_LJIU,JL;;;;)[S‘
r.shakeri@uok.ac.ir <l ! qzatiw (liws,S olfiils wyly pole 0aSadls o s pole 09,5 (Lolil ¥

oSy &5 o5l
5 ookl Jolds conndlS JUIS (goniSsgiune 59,08 93 oS 5 il ol addllas cpl Gun 1 Ban omproghel
Ol by

MDA- slaJsho 1 gy 9 3go ol pliny (b s (Jskoo (5L003, 13 (g ;5T 9 Caons 2 p3Lleo et
~595 goxie jl ICs0 polie o wypy MTT i b Jobo slis dind jlas celos VY 5 FA Sooeay Sloydsmis
eyl

AC-DEVE-) 1355; glitmsgms 5 (e s3] Ghomins B9, b maiom] Wl KL lszeay VIY
ot b a3alss 5 crmmoslol a5 ols Lt s talis b (g peSeshil oudlogs gl sk 5o jo PNA 1TSSk

VEYT 8LV el 50 fu b

olej 9 cile & aly & 904 MCF-7 s MDA-MB-231 b slaJsbo 1355 5 il 51 L 77TV b
Cialidl Eeely cramaslel a8 sls olis baglo b o lows (sla ol jud ;o YI¥=5Lesls cdlad s, o)l
oo Lo sl ol ;8 ol u 393901 (SNl s0ima Lis 45 598 o Jobkoo 503, 2 50 VI jLewls e lad
33 VI 5enls cdlad a8 > 50 s oaalive MCF-7 (slaJobo ,o leis YI¥—5Leuls clas cojlkis b
sl i Slalllae wio3ls (ogas (pl )0 (6 S Azl a5 09y J 55 5l 505 MDA-MB-231 (sl Jskes
S s ST 32lsd g moslel S5 onimo Lt a5 09y S 5l 55,5 lacdale 251 50 Cl oo
Sl 4 0B L5 &5 p3Labs g crmoglel 16 paSamus ol ibale 5| (g Cinbs 13 (g 9uSTg
Ot )35 95 SemS giglons Sl 5o Gy Glaclale o oSl s by slo sl ;o (Jobo Sy
b oS JUS sloosiiSagoume mg)ls Malss (owyp Couodl ol opl oS oo olml J3las

Siloes dtaz ) (Sloys ot

doddo =)

Slogewad 3,00 1) pgo s ()l 50 Gl s 51 (B0 oo 9 S e Je (r j0 g cnl (U5 50 by (il Gl Glb o
G S 0 55581 e jees8 gojlal g Jore atile (5 )lews Sengilil (slo T3s wlly boas alids jo a5 Sloyo

«Radio therapy) Sle,055 5 « >, 15l ai,le i b s yloys Lol glgsl (V) Cenl Glaie) (So5edon slopunslSo

CAVITEYYV Y 0 uS3 e AYYYPEEF e o 20l ¢ Jgino oimngd
r.shakeri@uok.ac.ir : g Sl Cany o0l



MCF-7 g MDA-MB-231 Uy (5l yw Jobus (g0 ) 38 (ymmnig g 98 (ol Coromws 3 S JUL (sldoucsSd g0 silG (o) 0
\Ys

aendS” U slooaiiS s g (V) windin Lo ,o o (Endocrin therapy) le,s 90,50 (Chemo therapy) Slo,o cows

o] oBle it g (o5 L LSS (sl (slos S bty o i (53 ,Shet 5 5l L5 | (Kal 05,5 S,
235 sojlzl oS s Jolo gl 595 2 53 e (cordS Gl JUS (T 7)) 055 oo 518 oolinul 594 (Angina)
S5y 5 AV B sloaxly 551 Logsi slly 4 ol ol o JUIS im0 o Joboo 510 a2 1) ondS 0052
csolS” JUIS 51 e 52 QY a5y ) el oo ollids lagyT slacyy g oo (ob g5 (Ked loaslg ) ool a5 ol sus
U clronisS sgamms gl Jlail olSslr lsisas ol Jo 10 5 ol padS (i3s3 gl dilie (g5l a5 Cand
S, sk 4 Lid L g5 sopedS cla JUIS odled 5 ol a5 consl 00l Lt Sl () il o sopedS
PDACP53R172H s MDA-MB-231 03, (sla Jskos 1o b JUIS 1l s oo b o Sl pos (6l Jshos 1 5 3555 o S50
ol s o 53, 4dlg 5o s tisian] (F) bsn Gl T Jsbes 9,5 S L iz 5 Shae sl
&Sly 50 21 o Gzl Jassd 5o orlio (1B 0 )ls (1B Jsbo glacdled 0 0028 j5bay oS gy Glyieds pedS
15 el 22875 2alil JLoar assim | ol iz Gisnsn] 5 el (5 45 000 o0 i SV 51 (55950
S5LlS 53505 ool Sas el 331 457 el 0k slginy e 2Blie [yalls Sl allss ol S2g b ansl 0o ssmlive Jshos
oS ool ) GasSele And b Ky IS BB essstase] b Lasdpe DNA s aS5aSS 45 a5 0 b |, gendlS 4y s
Gogre S i |y 5Ll gigail 4y (] (oo s 457 000 55 (slaisS 1) (sl (5ileg S LSl Cosl (S ondS
Ol ez ST el (A8le el 5 ooz Geiiss] 2 peedS JUI (slroniiSsgune 23U a8 ans oo liS sole 50
o2 6ol Gl S e e 1y g ] (Joke loos, (S 50 S JUIS (slacaiSsgaue 4S5 ol oo ool
obas ol yogdle i Jolo sloos, Sy o 599 | (SosS Ca i oS s goue 'y Q20 oo lid a5 5 s g2
Glogivews )5 dloz 51 (63 g5 calizre slo Jow jo jliwlio g o Joluw ol 5l pumndS” JUI (slooaiaS s guus a5 Cawl 0alds ools
b el Lo po s oasmo JWS! g5lwolsT 5 e jetg ] G L Jolo S50 medS 2ol 381 (V) 0isS o (6 05 sl oyl
elS’ G 81y 15 3355 o5 o istnt] s nsags 355 15T sl Lawss (gone auins JUis] Sy o b jo o
SlroaiiS dgaus (slog)lo 5l ooliiusl 0l 4y azgi b (A) Conl (] Syfalssed Lulpds g Ul s 5| (b Guajsusn] 5o
SISl gy aslllae cpl 5l Ban (Jobo Sl 5 0y Sloyrans )0 pealdS 8 5 Slusl Sjlas )3 (corndS la JUIS
;5 MCF-7 s MDA-MB-231 sl 05, 5l yos sl Jshos (55, 5t Crompdshol 5 pililssd oS (sl JUIS (slooniiSsgomns

el (g y9uS 93 Sl )0 gyl

B jog, g olgo -¥

(st 5 DMEM High Glucose Jslo cuiS Lo izl oy o558 5| MDA-MB-231 3 MCF-7 Jsbu (slbaos,

oS 5 a0l S 5 gy kel Sy S 5T 5 (PBS) (b land [3L (FBS) (58 (i o
MTT ,s4, LCarlo Ebra ;| Jsilie g (DMSO) ayluS galgus Jusogo (Nunc jl Jolo cuiS ot Blo S gails 47 ooy

WD (8 a5 L a8 8l wlawsd (3L ¢ (3-4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)

Y oyl Y 0590 V7 ol NF+F Liwol /8l g Jokuw



wy G Al (5,00 pldl

S8 )0 D9z g0 S asre (o515 oy A by Jolo iy 5l s a3 )8 18 ol Sl g4z 0 VY glos g do
Lot o ol oo S &S 5l o ok cais )0 + /YO (s 5 Jalore 5l oolainl b ol als PBS L s Jolos g adss
S9es il gl 4 5 (yslmer Sd 5l Lo Jsls 09 Jlab b (pm i B 0l aBlSl Kbl 4y s (g5l sl cotS
ogody b ol 05l oo el JIS pl il faudy Ol adBs j0 jg0 Veo e ey b adBo O Soeds by Jolo ol i
ol S oo i o S sk gy 5 0l a5y 90 (la gy Jslme wisd gz Ay Sledl o g,
Vol 5l Saly o 50 5 ab plail Jsbo G5)led el gmilimgs ©j50a (ol wgmsy Gl b adlol oy
Ot g 85 18 6 gol> el iS5l i e < IY o ok V00 e Jol clS et sail>
Saly o St bams s 25,5 )5 CO1 (g5l 15 1o el VP otaty Sl Sl 50 585 5 s 4 o S5k

b Jatte 555 0 ugo 5 s Laglo liske Glocalé (gl oS lame b ey

slaJsSdse (290 DLeS 5 L oad Jles sladobe Sl (o) slr Lagbe, (rFdslote 51 (So MTT S MTT G
w3l gt lileysd S5y Ghaty Sl S 4 pedslys S5y 055 ladlin S bl o Gl bl il 08 5 (s
W) 590 Saly ya CuiS Lo (Jobo b lag)lo (gmlisSSl pledl 51y Q) el oy sla ok jU5g 0000 bS5
G celo ¥ osed audy ol adlal o] e jo 65 L <10 cdale L MTT Jolxe odg, S Voo Sl 04y 9 0l

Voo 0 Salr o 50 ead edidd lileygd sl b S 5 ol aiBy; j50 Salz e Jele e ol Jie 5ilsSTl

Jsb 10 (SSgw &5 i clw Epoch se) jau jcad 5 S oliws )0 «Sal> 0 O colys jo .0l > DMSO idg,Sw

D doloe lgs o il @l e (gl 0l 0ilgS yagil OV - zge
Sl o yd = (oo J555 @l = el Qd) [(hte S8 i) XV -

ey ke Ao )S (S s ) 5 oeLb.’;...;lb‘(aﬁGa Ol b eks ao s 80 a5 gl 5l whale) IG5 Slade e
el Cawdds )y alal Sl sl a0 050 )T el g)lo i slacdale

ok gl ao 3= Ve e =l oo

i abaly sl eslatwl b (PI) ool cimsion Sl duoyo il (5l o b Sl ol38len) 5)ls 90 oS 5 51 b)) sl

PI (a.5,9) =(E1+E2) - (E1XE>)

Y olou [¥ 0595 /15 o [VF+F ylinasli [l 9 Jokw



MCF-7 g MDA-MB-231 Uy (5l yw Jobus (g0 ) 38 (ymmnig g 98 (ol Coromws 3 S JUL (sldoucsSd g0 silG (o) 0
YA

;1 Combination Index (CI) s diiwd jee & jgods g)lo 51 G j0 0y Jlgwe 2oy i g Bo g By ol jo a5
Slaie VY B2/ 05L 40 CT polis .owl Cavoas bag s oS 5 e Sl 2oy (P ool cip i JLQ(Q KU1}

OV Sad a8 5 )L o olidles S plozeas 1251 508 palie g L35 31 Glorea VY 51 iy polie o5 5l

S5 00 0) Gass o J3 Jeke slves, VY= 5LwlS o5l cdlad 5,505kl jglaieds W/ F= jlawls colled yizinw
PYP-Ine TRV Y VSRR VOUWE S| IWEINRVR WP I W v W b SRR VPR AP W I 5 KPR FRPVIN (WA ST RSN VO it a PN W
5ol sl 8,5 5 sl 5o el T 5 4Bl abogs o o052 4 318 52 51 ICs0 S 535058 90 58,5
ool (KCAS96) s 3LS 8 1oV I¥ = LelS sou 5T codlad ioiw &S 5l 0y jlows (sla Jobos 10 VY= Lewls codled
Sois yiles Jansgs gl (sl Jolow 5 0 whad (i 5 Lot (a0 S o sk Jlail bl oS )5 j5ns gillas o
Lol T sile gaz 10 F slos ;0 4d80 V0 Soweay Jolo 1) .0l 50 oS )0 99250 (Joko 5 8L L g 260l ools g,
Jslre 52s S O b (a5, Jsbows 5| 55 Son 00 03 (sl 29y Jslone 5 5wt Sl VVITR g 55 50 51 50,5 (5905
Y B VO 5 e s blse (((Ac-DEVD-pNA) V/¥—5LwlS sl iungw yidg, e O s DTT ,idg S +/0 jlewlS 184
50 Tyt Joddljgiws el ol oilgs 1iagilh Fob [0 diges i wl 5 le gaz )0 YV glos ;o (gawlisSSl el
Lo Jsbo 5 ) 95290 Geign U5 Olies eized b e (oo 5T Sodlad g 3 PNA 3 il (i S

OY) Al sl 350800 5 g, 5l ool
ool loaiges o SN gannlin gl a8, by il ,lg Judow 9 T (yee;] 5ol 41,85 5L aw JBlos lacuss sacn
A a8 5 b s lolies </+0 5l ,30S P-value .ol eolatul ST 15810 5 5l e sorin e 5 (6l 20

oileilss 5 e dgdof youd> ;3 MCF-7 g MDA-MB-231 slo falw iloodis im0 (o y p

(VYO VO ¥O b pg/mL) podghel (VY) (/0 /Y /o) cofs o) pg/mL) oy guS g0 cilire glacdale 3l

MDA- Jolss Sl gt by Joks (505, 90 glooiy 5 ;iS5 n (VO) (Voo e Do e Ve D ug/mL) p5lalbs g (VF)
JB (b @) o 0 a5 jsbles ol SU ) MTT s b el VY 5 FA Sloj o3L 90,0 MCF-7 ¢ MB-231
Ao )3 B0 S ye e a5 gl 5l Sale) ICs0 b oo ialS by Jolo sy do o (Lo g g lo cdale o158l b el soaline

ol 0als 730 Y Jgaz 50 5510 12 (6l 00l dlors (05 o0 (Jokow ez

Y oyl Y 0590 V7 ol NF+F Liwol /8l g Jokuw



- 5L aloly c(g 006 plgll

Doxorubicin |
#MDA-MB-231 (48 Hours) #MDA-MB-231 (72 Hours)
uMCF-7 (48 Hours) = MCF-7 (72 Hours)
W
w "
100 M
E'\i 80
2
= 60
i
= 40
8 20
1]
0.001 001 01 05
Concentration (pg/mL)
<
Amlodipine

#MDA-MB-231 (48 Hours) 8 MDA-MB-231 (72 Hours)
uMCF-7 (48 Hours) = MCF-7 (72 Hours)

e

Cell Viability (%)

5 25 75 125
Concentration (pg/mL)
c
Diltiazem

= MDA-MB-231 (48 Hours) mMDA-MB-231 (72 Hours)

= NMCF-7 (48 Hours) = MCF-7 (72 Hours)
W
W
1 —
=
= 80
ey
= 60
5 .
> 40 — "
o [ 1 M |
0 20 M M
0

Concentration (pg/mL)

p< 0.053) el oabaid 5 La oo jlobae /¢ 0 5l 5oS p-value el JRiann ui.,gLa)'—l A 585k s ()

Y ol I¥ 0595 18 o IVF+F yliwli [l 5 Jokuw



MCF-7 g MDA-MB-231 Uy (5l yw Jobus (g0 ) 38 (ymmnig g 98 (ol Coromws 3 S JUL (sldoucsSd g0 silG (o) 0
¥

ol Jin ialos] s pSikoe gl Cudie J S (leieds Cranng 5 90 g comnnlS sla JUIT (go0iiS3game slag,ls ICs0 o) Jsux

9 le ICso (ug/mL)
MDA-MB-231 MCE-7
cels FA celo YY cels FA celo YY
gy 9d | /YA NIERI YA E [ YV E /oY
O dgkel ¥V/A £V YOVERAD  YYAOEFFA VAT £ V/AY
Py VVO/VY £ YANY  FAUY £ FAA- V-0/-F £ FUSE YY/AY £ YA/A0

il 9 s dgdol b ouis ;Lo MCF-7 g MDA-MB-231 (sl folaw 40V 5 V' jlawlS o 35T coled (o
aile ol slaslwls axiis wguel ozl Jelse Glocas Joko 308 Glajliss it 5| slodlsils lajlauls
Jub 5 22! SlaslelS s oo Jleb Setdgiiny (o Gyl 51 ShslS wiile 5T glaslnls” Lasgs V¥ 5Lols
5 Hgdiga Jolor 33 (g Sl 590 4 pmie (ceris g 6,3l lacntign j3 SLidsSsn b slul bl
5h S Olysar VIT=5Lals colled ililis 5 Cupoglel Lawgs onds Wl Jslo Spo g5 oy jslatens (Sl ol
V¥ Leals el el ssalie BB Gl Y JSE (8 a5 gblen b ey p sk 50 (misg] ) sla asls
o Jsko 5o Jg ol @Bl il 331 08 4 Cand g )9S 35 Siile (amdglel b onds lus MDA-MB-213 sl
St slagialesl aiejls pol l e (8l oS canl 4l palS Sl 4y 7S 4 S lnlS cudlad pilalis Lo

&l yangaw 45 593 AC-DEVED-PNA (S55309,5 (5l ymmgan 51 ooliiwl b (imghs (ol ;0 V g Yo jlewlS cou il cdlad o)
50 Ykals a5 el ools flas gludl sla Jobuw jo V= o Y- 5LewlS o lawslas Oldllas .l 5Lnls 50 0 S i
Sodled pl ply .(VP) 5 ls DEVD-pNA (gl yiungu 43555 10 V= 3LawlS 4 G (6,5 (668 S g2 cudlad in vitro L) o
(olaze slo o5 L aidl) V= 5 Y= 5Lwls 95 10 oS 5 codlad 4y by o MDA-MB-231 Jslus 5 10 o0ls soalice ooy
5hooliiwl b Jokw 500, cnl 1o (sou il cudled oLyl d(VY) aiiwn Y- jLwlS 03l MCF-7 (sl ol aSul Lo a4 .ol
Ol o m3Lils g emoglel (o ¥ USS 5o 70 il 3 el Vo3LlwlS & bgs o Ac-DEVE-PNA (gl g

g oo MCF-7 Jsho ;0 V—5Leuls cullad

Y oyl Y 0590 V7 ol NF+F Liwol /8l g Jokuw



WY oSLs aloly g0 pldl

all
MDA-MB-231
£ *
250
2
E‘E 200
= M
=
2 % 150
o E
22
=
5 ;5 100
5
e
50
=
6 ]
Control Doxorubicin Amlodipin Diltiazem
<
MCF-7
*
250 *
£
g
2E 200
B
B
2 SD 150
o E
g
= E
5 = 100
:
50
0
Control Doxorubicin =~ Amlodipin Diltiazem

9 P)l.u.l;é ‘Wﬂ)?“‘sﬁ‘) 65)“5 )9&)‘) MCF'7 J5.L..: )\3 V—)L....;lf 9 MDA'MB'231 J}LA )O \ 9 Y )Lu.:lf ;A.JLGS M)\) )‘«)5.43 At JS.-J
Sl oals a8 F L5 yo Jlolae o/40 1 505D value ool oo osls las # b J S b daslie o 5Lhewls codled jlobins B . cpnglel
(p<0.05:)

Oty g 90 (ol Coonw p oS sl SO GodiiTOghuo sl 4T b 5,/

Aoz & jgots (o5 SewS ggiaw L) okl g crmdglel 5l Cdale g8 jgam 10 g S 90 il slacdale
Sl duoys ilBlax & yg0a ag)ls 51 ST ,o 6l (Jobe Hlee o0 .l ol 1Y Jgaz 40 umodglel b cuS 5 j0 g
o, ¥ USS Gillae .cosl osalin BB Jgaz pl ;0 Cl polie yuzred 5 0dd cim i Hles 2o )8 gl 90 oS 5 0,20
oy 5l it Gl 52 255 9,500 YO L 0) Camoshel b (i oot 555,500 1)) Gt 390535 S 5 5228 sl
S5 225 sl aops (Jlie jo el (305 1 cpl odslcassay CI polie (wluly ol ool gm i sl
ol o e e S 329 51 508 Gidien 50,55, Y0) (ool L (il i 5 S0 +10) (a5 30

oW ‘51‘).9‘”& )." u.s‘ co..\.c]gfhwédg CI ).’.)La.n Q,uLmlf

Y ol I¥ 0595 18 o IVF+F yliwli [l 5 Jokuw



MCF-7 y MDA-MB-231 olowy olb yw (Jolw sWod) 5o (rmargygmS e (Jolw Coow 0 pulS JUI gbouioSdgammo 13l (owy p
\fFY

YO 90 clale 90 b crmdglel g g gnS o cilie sloclalé jga> ;0 MDA-MB-231 la Jsho slis ooy

1) g5 33 S 25 Sl ays e sl ¥ S 5 el VY S soil 5o i 5 055
Ot 35 99 S 3 (275 Sl 0 30 iz 5 (il e 2 579,500 YO L 0) ool b (il (oo e 59,800 1)
lin ool ol o s ey 5l 0o 51 s (oo 52555550 TO) Grmeposlil b Gl nt 55,500 41+ 1)
b Grdisbenst pr59,5e0 I0) Cmig 3599 S5 o128 iy wuoyo chlie po el (33 51 ol conelcussey CI
Sl ol cossleasoas CI polie wluly .ol ol gt sl we s 3l 5eS (il e 2,5 9,50 YO) USR]

o (5t]
MDA-MB-231 (48 Hours) e

100
g 80 =t I . %
<=
2 60 o
=z =
b *
E 40
3 20
0
0.001 001 01 05
Concnentration (pg/mL)

= E (Dox+Amlodipin 5} =P (Dox+Amlodipin 5)
= E (Dox+Amlodipin 25) = P (Dox+Amlodipin 25)

» ﬁ)fj)s.uo Yo 9 o clale 9o la u.u.n)}l.ai 9 ijysj«) alises 6[&&»‘4& )P L MDA-MB-231 ASL“JﬁL" 6L°-‘ oy )|a543 Y JS...:
Sholize glacddlisl ol Jite ol aw uSiloe gl oo st sla 2oy P g o2 gl oo B el FA by o3l ,o i Lo
P <0.055) cosl oaiasd 5,15 10 Jlobias /40 5l 508 P-value .ol sabosls ylis # b cromoglel colb cdale LE 9 P Joko slss 0o o

MDA-MB-231 (72 Hours)

100 * * x
*
= 80
*
2 60 !
S 1 L
S & 2t
8 2 .
]
0.001 001 01 05
Concentration (pg/mL)

®E (Dox+Amlodipin 5) =P (Dox+Amlodipin 5)
= E (Dox+Amlodipin 25) 1 P (Dox+Amlodipin 25)

e SesSee YO 50 e 0 b essslel 5 g 550 cilizee slaclale pam s MDA-MB-231 la Jsbo by aoys Jloges F IS5

Soline slacddlsl .l Jitue iolesT du o Silie ol ool o i sl ao,0 P g om0 le aoyo B celu VY ilej so3b j0 yid Lo
P <0.05:%) cosl oasazs 5 i o Jlolins /40 5l 365 p-value .ol sadosls jLis # b cruoglel cob cdale LE o P Sl sl as o

Y o)l I¥ 0595 /15 o INF+F bl [l 9 Jokw



'Y G Al (5,00 pldl

VY 5 FA slagle; ;0 MDA-MB-231 Jslos o5 5 0080 b S5 50 Gemoslel § Grmngj3aS 90 S gigins 5l slajasli ¥ Jso
CI> 1.1 o J315) x 0.9<CI<1. 15l o) - C1<0.9 o l38000) V) sl Jians oialejl aw (Sl ol el

S 5 el
S 2o [PRRWESRY Sokel
. ) ) O
. =S5 . BUSRSS SIS Oyt 95 9 _ ) 03
S Cl . =S5 ; _ poS) ol
i) ] Omroslel Cren)9S 95 2 05 9,50) ol
() “shke 2
(m.\.w ()'-'J ;L'“"
(]

- <A E LYY AR/ER - fAV4 VPIA £ YIVY OloE YIYY ofe e
- VAT VARG VO/YY £ Y/YY \WAANE «fe 710 £ Y/b o/

aUYvV £ +/-% N
x AJAR = SEVED SRR P2 TAL R SEVA I} YY/AY £V/-0 Ye/¥Y £ -/FY <1\
- JAd £ -/ fo £ -/vF fY/¥Y £ ./87 Ya/0F £ </AY 10 A
- AVA S R IATA \O/OA £ Y/TY WAY £ Y/Y0 Ol X YIYY ofe e Ceelw
- VYE £ Y0 VPIAY £ YIOF \YIAZ £\/50 710 £ Y/0 o/

Ve /PY £ 08 Yo z
x ARV ¥ YYIVO £ -1\ Yans £ -/vy Ye/¥Y £ -/FY <IN o
NO| YR ef f5y 2004 FAIAY £ Y/AQ Ya/07 £ «/AY <10 :|>
x YIEF £V/0Y  YY/AY £ F/VO YIAY £ YIY ARVARTE- 4 ¢V ¥4 ofe %
x YI-ANL /585 f-NY £ .4y VYY/QY £ Y/FA YVVO £ - /7 o/ B

\Y/YA £ -/f4 N —
- V0¥ AATARS=RYLN S FV/fY £ -8V YYNE £ - /pY <\
- /A0 £ -/YY fa/09 £ +/aY OY/OA £ /Y fY/fa £1/v4 <10 \Al
x TIf0 £ VAN YVIEY £ VA AUY# £ YIAA ARVARTE- 48 ¢V ¥4 ofe celw
x YIVA £ \Y  0V/-A YOV YAISO £ YVY YAIVO £ -7 o/

YANY £ 2I¥F Yo
x VYY £ .14 ov/-q £ fYY fY/-a £ Y0V YYNY - /pv <1\
\/ CEY £ <o OANVY £ /.Y av/f £ ./7f fy/fa £1/v4 <10

oo \) u.».w.».:5)5.w55é g.A.»S)_\ k5:).7L> ‘_gLD.: M)é O Jiw &L’a.a ! OM] I Jiw o celw FA ‘SaLo) (_go)la 5o )...J‘SL».A
Oz ol 0 oy Sl a5l i (G e 2 p 9,50 0) Cmsskel b (i o o579 ,See +10 g + /)
Gidishen 2 p559,500 YO) okl b (i ooy 0,579,500 /01 g 21+ 2 1) Crannng ) 9mS 90 oS 5 (025 iy 2oy
o,y o blie jo (Y Jauz) il 6J.>Lx) Slgs y» ‘amiwa‘g CI polie bl .ol 00l g e sl ws o 5l iy
Gl 0o )0 5l 508 (oo 2 0,579,500 Y0) Gumdkel b (id s p 0,579,500 +10) (nng j9aS 98 <S55 2525 sl

(Y Jgoz) el oli8len 5100l 0] Cwads CI polie Golulp el ool Soo s

2SS YO 90 cdale g0 b umglel 5 g oS ss alisie slacdale jga> 0 MCF-7 sla Jobo (sl ooy
9 IN oo N oo ‘\) w&ﬁ)ﬁdsé u..S).' LS')JU 6LD.: o0 S o\.\.o—‘ 14 Jiw B Celw VY LS’LA) ‘_go)'la. o ).‘.«J‘SL.A
935 98 oS 5 )75 Sl do s rized 9 (e 2 259,500 0) emoslel b (R Loy 059,50 + /0
ol 0 S ey Sl o0 5l i Gl s 2 05575550 YO) rmshol b (Rl o o 59,500 =) o/e N e/ 2Y)
J0) 95905 90 oS 5 2,25 Sl duoyo ( ilae o (Y Jaux) sl (Jas Syl ‘cuiwo@ Cl polie wlwly
CI ypolie ool ol o sy Slis 0oy 5l §nS Gredshen 32 £579,50 Y0) rmaoslel b G sloo 2 579,50

(Y Jgoz) el ol38lon 310yl delCawsd

Y olou [¥ 0595 /15 o [VF+F ylinasli [l 9 Jokw



MCF-7 y MDA-MB-231 olowy olb yw (Jolw sWod) 5o (rmargygmS e (Jolw Coow 0 pulS JUI gbouioSdgammo 13l (owy p

\FF

Cell Viability (%4)

100

80

60

40

20

MCF-7 (48 Hours)

= *
h: *
®
s e -
0.001 0.01 01
Concentration (pg/mL)

mE (Dox+Amlodipin 5) =P (Dox+Amlodipin 5}
= E (Dox+Amledipin 25) = P (Dox+Amlodipin 25}

Qoo olias glacddlist .l Jite Giolej] aw nuSile b oo m s sl 0o po P g )2 slay oo B cels FA Sl o5l 5o
P<0.05%) cosl oozsazd 5 L )5 Jloliee +/+0 5l 505 p-value .cool sadools lid # b crnoglel culb cdale LE 4 P Sl sl

Cell Viability (%)

MCF-7 (72 Hours)

0.001 0.01 01
Concentration (pg/mlL)

= E (Dox+Amlodipin 5) =P (Dox+Amlodipin 5)
= E (Dox+Amlodipin 25) » P (Dox+Amlodipin 25)

2 Fdisee 2 05 5,Sea YO 5 0 CLe 55 L rapadshel 5 (g gu g0 chliseo sloclile jpo> 10 MCF-7 (gla sk slis ao s jloges # S5
sl so o Jboline glacddlisl el Jitas iulej] aw 2Kl gl oo s i sl o y0 P g oy sl vy B el VY Slej 5ol
P <0.05%) cosl sosazs 5 i yo Jlobias +/+0 5l yieS P-value .ol oadosls (lis # b umoslel coli clale LE g P Jsles

Y ol [¥ 0595 15 o INF+F bl /3l 9 Jokuw



N G Al (5,00 pldl

s el VY 5 FA slagloy ;0 MCF-7 Jsho 05, 5 S0aSo b S 5 50 mmdglel g (ramnngjomS 90 SeanS giginms 5l slogaslis ¥ Jgoo
CI>1.1 (51w x 0.9<CIS L1 o) - CT<0.9 o 5dlen) V) ool Jits (islesl s uSils

Sl 2y S5 ek
) R Sl oy BUISRVIS Sl oy 03,
S Cl —Oh) o5 X X . ook
(%) 55 Oepeoslel Oeet935 95 gy 38 90 | Gumoglel ok
(av\..;‘s;:.g
- ATATAESRYAR ¢ YANY £ VY YV/fY £ v/af MNEE £ 0¥ ofe e
x VY £ /0¥ ARZAYA=SRVAV Ye/AO £ +/¥Q \PIOY £ /- F o[+
YE/IVY £ VoY N
x \VARESRYRRY YANY £ </3) YFIVA £ Y78 \VYIAZ £ - ]0F <IN
x AVAR--RYRS ¢ INIAAS=Yi4 FEIFY £ V/VY YYIYO £ YOV BN fA
x \VAN-4Ah¢ Ya/fy £ Yoy YEIEY £ </0) ANFE £ - [OY ofe e celw
x ATAANE-RYARY ffi78 £ YIFO YO/AY £ </ \PIOY + -/ F o[+
YY/FY £ ¥/24 Yo
- MARESRYARY fo/0) £ Y/PY YeI\Y £ 4/-¢ \VYIAZ £ - ]0F <IN
\/ INF X )Y OAYY £ F/-9 FYIOY + Y/SY YYIYO £ YOV <1 E
x /o7 £ \/VY INTZESRVATN VO/f4 £ A/SY YAAO £ VA ofe e E
x YIYY £ o/¥Y OFl-& X V/FY V-0 £ VAN Yo £VYY o[+
YYIYO £ V/F N
x | YWEE Y SYNEVYY  YUFR £ YSE SR -
x \V/fY £ - N\4 \ATASERIAZN fa/-0 £ 0/0Y ov/-Y £ Y/ITA <1 Yy
x fov £ - N\A YYIVY £ Y/PY \PlepE ¥ YAAD £ VA ol e celw
x YOy £ </\A AN ERTN Ya/#y £ y/ay Y€/ -F £\/YY o[+
YYIYo £ v/fF Yo
x Yo x -/YY YAYA £ Y/55 YVION £V YE ffPA £V <IN
\/ B AT R SRV ¢ AY/OF £ YIVY AV/FQ £ -[YA OY/-Y £ YA <10

Voo g0 cdale 9o b pilalis 5 ppnng guS g alides slocdale jga> ;0 MDA-MB-231 sle Jolo sli ao)o
S5 oS Gl aoy F USE sl ool sael VO USE o el FA Sloy osl o ) e a5 g S
“oe Gl 2o Sl i (e 2 e 55,5 0) p3lilis b G b 059,500 110 g /Y )0 )) (g y5meS 9
S e Glas doye (blie o (F Jgaz) cusl (35 51 cpl cedelcassay CI polie (ululy ol oo oo
el osd i Sl 0 5l oS G 2 pS9,See Ve o) ki b G (e 579 S0 +/0) Cang 9S50
Gl s b oply o Glh doye dacdale sl 1o (F Jgoz) sl ol58len 1 cpl codnlcassas CI polie wlul
S oM‘SM.:qu
Voo g0 clale 9o b pslihs 5 g yeeS 90 Ao laclile jpa> ;0 MDA-MB-231 slaJsbe sl wo s
TN 2905 90 S 5 0178 Sl o )d el ol A JSs g0 el VY oy o3l p0 il e 05798
L) g y9mS 99 S B (025 sl Gy iz e g (il e 2 59,500 B) p3libio b (d (e 0,59 S0
ool el oad G iy wo o ) i G 2 S 9See) o) ikl b Gl s 2 )5 9,800 +/Y /0
P55 955w 10) Cyrmtg y5muS 93 S 5 (02285 (5lir Ao ¢ il o (F Jguz) aied (a5 5150 1o conelicwsa CT polie
0ol Cewods CI polae ulul el oo gim i sl do o 3l S (id e 1o p T 9,500 Ve o) pslalio b (o (o

Y olou [¥ 0595 /15 o [VF+F ylinasli [l 9 Jokw



MCF-7 y MDA-MB-231 olowy olb yw (Jolw sWod) 5o (rmargygmS e (Jolw Coow 0 pulS JUI gbouioSdgammo 13l (owy p
)i

MDA-MB-231 (48 Hours)

Cell Viability (%)
g & & 8

[
=

=}

0.001 0.01 0.1 05
Concentration (pg/mL)

= E (Dox+Diltiazem 5) =P (Dox+Diltiazem 5)
= E (Dox+Diltiazem 100} = P (Dox+Diltiazem 100)

» f)fsjg.:.c Voo 9 O clale 99 L ra)l.w.lao 9 MB)}..Sjo alisee 6Lm¢~bl$ a5 MDA-MB-231 <5L°J9L" GL"" R )|.)5.oj Y JS...:
Solize slacddust .ol Jatue uilﬁl.a}] FURIRNC < PO 5] PV JPE U NP I IRK W Py w7 sli oy E .cels FA by ol yo s oo
P<0.055) ool 0asas 5 1L jo jlolime +/+0 51 565 P-Value .ol sadosls olas s b pilabs cob cdale LE P Jolo slss 0o jo

MDA-MB-231 (72 Hours)

Cell Viability (%)
g & & 8

[
=

=}

0.001 0.01 0.1 05
Concentration (pg/mL)

= E (Dox+Diltiazem 5) =P (Dox+Diltiazem 5)
= E (Dox+Diltiazem 100} = P (Dox+Diltiazem 100)

2SS Vor 50 chle 9o b p3lals 5 e e sd il slacdile jpa> ;0 MDA-MB-231 (sla ko sli suo o yloges A S5
Sholize Glacddlisl ol Jitue Giolosl dws xSKilos gl ood sim s i ao 0 P g oo Gl oo yo B el VY Sl o3l jo id Lo
P<0.05:) ol oasazd T ks o Jloline +/+0 5l 530S P-value .ol sasosls oylis b pilbs cob cdale LE 3 P Jolu slay 0o o

Y ol [¥ 0595 15 o INF+F bl /3l 9 Jokuw



WY 5L aloly g0l sl

el VY 5 FA slaglo; ;0 MDA-MB-231 Jslo 05 » ;50050 b oS 5 50 p3kihs g (g jgmS 90 SenS gigiam il slaasls :F Jgoo
CI>1.1 +(51) x 0.9<CIS L1l ) - CI<0.9 «( l53em) V) ol Jirs (ialesT ans o Siloo s

Slee w2y S5 ek
" I i) . e o2 oo 2oy PSRV Lo 03
5 SR =5 S ) ; ; e o
o (@) 55 ek gy S 90 OmeegyseSss | pileths Jske
0
- VYO £ - YY YY/TY £ v/f4 Y/# £ YIAY FIANY £ YIYY ofe e
x VIYA £ -NO YV/fY £Y/-4 Y04 £ Y/0f 710 £ Y/0 o+
YVVE £\ Y8 I
x \VYY £ .Y fo/ed £ «/AA YEIXY £ /M YIYY £ ¢/fY <1\
x AJRYAR= SRRV OYIAG £V /5 816 XYY Ya/67 £ +/AY <10 fA
- VAR N-EVARE YAXO £ Y)VF Yy/aa £ -/f8 FIANY £ YIYY ofe celo
- AN £ - NNY YAXO £ FIYF ARJARY--RVia 7190 £ Y/ o/
YYNA £ F/¥4 Voo
- AN E [N AfZAR A VAN OY/aF £ YIAF YeXY £ /FY <1\ Z
O
\/ o E Y OY/FA £ Y/ ANO £ NNA Ya/o7 £ - JAY <10 ?
<
- VIAY £ 104 Yv/iae £ V- /v¥ YVYY £ VY AAVAREE 774 ofe w
N
x VIVE £ +[-A OV/0F £ VIVY yYana £ v/fa ARTAYS- Vi< 4 o+ =
YAIZY £ V)Y A
- V-0 x NP OYIYA £ V/OF fa/va £4/) YYNE £ .2V <1\
- A XN 0a/-0 £ Q7Y FEIOY £ VY4 FY/fa £ V/v4 <10 \AS
x YNY £ -/¥F Y- £ Y2V WYY £ -/-Y AAARIEA 77.¥4 ofe e celw
x VAaY £ .Y OO/FY £ Y20 YAQY £ Y/VY YYN# £ - [7F o/
YEIXY £ 0/-A Voo
x VYO £ -/ INZAR =R FAVY £ /20 YYNE £ .2V <1\
\/ SJEY E ]eY £YNA £ vIPF av/YY £ \/YY fy/fa £ 1/v4 <10

2pSeSee Ve 90 cdale 9o bpjlilis 5 g )9S 90 alie slacdile jga> 5 MCF-7 sla Jobo (slay o
GAod ;O pueng oS 98 oS § o ,5 i do o A S Billas ol 00l 4 I 0 celw FA Gsl.c)'kgc)'lg)o);ﬁ.luiﬁ
Cl yolae bl y el 0ol cimyion sl doyo 5l s (id b 2 p,55,500 Vo o) piladio b cadlacs g0 slaclale

D91yl odds dm e Gl v yo b oy Gl sy dacdale Ll 10 (0 Jguz) Sl (JBlas il ol delCawsd

2 eSS Ve 9 0 chale oo b pslils g (g )5S g it glaclale jpa> ;0 MCF-7 slo Jobo (liy wo)o
GLCLIE (Gaen ;5 g S 90 oS 5 (25705 Sl o je el ool VeSS s el VY Slej o3l 5o ) e
N LN el V) g 3aS 93 oS 5 (2,75 Sl Seyd Gizes 9 Gl 2 055,500 0) pililis L asdllass e
CL polie (bl sl o con o Sl 2oy 5l s Gl oo 2 p)59,500) = 0) pskelis b Gl hee 2 2575500
2595w tI0) g yamS g0 caS 5 2,25 Sli woy0 ((blie 40 (0 Jgax) sitee S35 51 g0 e cdslcassa
oalemsy I ppolio obulpy sl 00 i i (5l do o 31 58 G oo 52 555,50 )+ +) 3o b (2l o

Y olou [¥ 0595 /15 o [VF+F ylinasli [l 9 Jokw



MCF-7 y MDA-MB-231 olowy olb yw (Jolw sWod) 5o (rmargygmS e (Jolw Coow 0 pulS JUI gbouioSdgammo 13l (owy p
1FA

MCF-7 (48 Hours)

m.—ﬂ
& & & 8

Cell Viability (%)
S

=

0.001 0.01 01 05
Concentration (ug/ml.)

#E (Dox-+Diltiazem 5) ™ P (Dox~+Diltiazem 3)
= E (Dox+Diltiazem 100} = P (Dox+Diltiazem 100}

)0)1.:.]‘51.:.&).3 f’)fjjg-"“ Voo 5& &Ja'.l.éjd lJ P)Lo.a.l)\)j Ms)gjbsﬂlﬁu ‘5L®C~|4LC)9.«4> )QMCF'7 ‘5L®J5Lu 6[.&» M)Q)L)ya} B JS.M:
sliy a0 Jboline glacddisl .l Jatas islej] dw Sl gl ond s i slay 2oy P g oy slay a0 B cels FA ilej 505l
P<0.053%) ool oaad 5 (ks jo lolime +/+0 51 5o P-Value .ol oadosls oylis # b pjlabs el clale LE 4P Jslos

MCF-7 (72 Hours)

mH
& & & 8
*

Cell Viability (%)
=

=

0.001 001 01 05
Concentration (pg/mL)

® E (Dox+Diltiazem 5) mP (Dox+Diltiazem 3)
# E (Dox+Diltiazem 100) » P (Dox+Diltiazem 100}

Sl g e S, Se Voo 90 cdale g0 b pilils 5 g5 90 alises slacdalé jpam ;0 MCF-7 slaJslo sl oo yo jlogas Ve JSi
Sy lolime oS!l Jitae GiolesT dw (1Sl ol oad sm i slB 2o pd P g yms sla soys B celn VY Sl o3l o
P<0.055) ol oaiazd )5,k 1o Jloline +/+0 5 505 P-value .ol sadesls lis # b pilds coli cdale LE 3 P Joles slas

Y ol [¥ 0595 15 o INF+F bl /3l 9 Jokuw



A oSS sl (g yols plell

@l el VY 5 FA Glaglo; ;0 MCF-7 Jslo 00 5 ;0080 b oS5 50 3Ll 5 (g om 90 SenS gigims 5l sloaslis 0 Joozr
CI>1.1 (51w x 0.9<CIS L1 o) - CT<0.9 o 5dlen) V) ool Jits (islesl s uSils

e 2y S 5 el
) ) R Sl oy Sl 2oy BUSRVIS 03,
S I —o) o5 . . 1. . ks
(@) 55 ek Oretgy S 30 (pemigyemSed | pikiho ok
[CRWpeow

- </Fx VY VOIAA £ 0/ A YV/VE £ Y/\Y AYY £ /0T ofe e
- SYY £ NF YY/O £ FIAA YY/Yx N \Plod £ </ F o/

N+# £ BIAD N
- VY £ NA Y¥/ea £ O/YY YE£Y £Y/-9 \VINE £ < [bF <IN
- <AV X NP FY/XY £ /40 FO/07 £ Y/ YVIYO £ Y0V <10 fA
x V/AY £ -/04 fY/fe £ ¥/-¥ AATAR =R AN AYY £ /0T ofe e el
x Vg £ -/ TAIOF £ YIYF Yel-AXN/¥A VeI £ -/ F o[+

YAES £ f1\0 Voo
x A RERYATA fa/¥0 £ Y/YY YrIge £\ /[2Y \VINE £ < [bF <IN
x VIYY £ -N\Y ZANE £ Y/ F O+/AN £ O/ YVIYO £ Y0V < 1O %
x /0N £ V74 f¥/77 £\ /YY V/F8 2 YA YVYIAY £V/A ofe e E
x YIEY £ /00 fa/fyY £ /vy VAIYY £ YN\ 7 YE/of £VYY o/

YYISF £ VS 5
x VEY £ -0 OYIOA £ NV/-A Yo/b £ V/AY f¥PA £/ ¥ <IN
x VIYY £ /) FAYA £ Y/ F INZAV. =R VAR OAO £ YISA <1 Yy
x YIYE £ N 0FIFe £ YIFY YOl-#x +/-Q YYIAY £ VA of+ e celw
x Vg x LYY Z+/f\ £y/af AEZATE A Avd ARRASETARY o[+

Ya/a6 £ Y/+) Voo
x \VgE £ -/eY FEIN V00 FevY £ V/FY f¥PA £/ ¥ <IN
\/ NP E o] YONY £ </AO AVIEY £\ YF OAO £ YISA <10

4 .—A

O35 39 i by leyd Sl @y syl abea 51LOA) Cnl 015 (e )0 Gl g5 (R FS dew b
ol S by e 9S50 51 0lil ¢l ol b sl o azsliss 055 gYh Sl yeuds 5,08 doay 4
S50 Glp ool Claass (V) WS o dgaome by Gloys o 1) g ls cpl a5 sl ol jor g5ls Ceoglio § (o8 Corons
ot P 5 151 sla IS8 LS55 & ol o] e 545 0 ool s 5559 (o8 s (slorpnlSs
51 8 kot ol 48,5 50 o 3 LS5 538 (sl 50l Sla B 3 sla b 55 () 3,5 o Lol S
550 olb s oy 5o Slays (el (JUslS gige slagoly (I 3l eoliinl siile calizes glaySgjle iils b SlaS 5 0l
Sy 45 35 55 ity Slidiod g (6 T Al 4 by T ole anli g WIad S5 13wl 3,90 (il (slas )5 Cu
356 slagylo Gle jo SlaS 5l Semiaa sz Glb e 25 slag)ls (5BL sl obsS Slo e 5l (ol SYsbo
Slawdl b a8 axiws (95 ,Lid sosualS slag,ls 5l 3l 5 umogkel (VY YY) sl b s o slos Lo (slp 00l
35 S Sy 53 b e T8 ol i o Pse S 5 Joh 5108 gl S5 el (a8 (slo JUS
55 69y 2 kS & el o3lals 5 Gemoslel il glacdale il gl cal )0 ogdise s i malS ol
ottty 3S 39 30 sy sl VY 5 FA o g3 5 40 MCF-7 s MDA-MB-231 bl a3l s Jshos (g9,
MDA- Jslo 00, 90 ;0 S o sl el oy g lagls cdale ymolidl ols Las zols ol solaiwl coie JuS lgie 4

ail e (] o0 W8l s Vb soxlys &8 L sla sl MDA-MB-231 (sls Jskes 355 o MCF-7 3 MB-231

Y olou [¥ 0595 /15 o [VF+F ylinasli [l 9 Jokw



MCF-7 g MDA-MB-231 Uy (5l yw Jobus (g0 ) 38 (ymmnig g 98 (ol Coromws 3 S JUL (sldoucsSd g0 silG (o) 0
IS

MCF- (sla Jobo 45 el 00 o0ls oLis (¥Y) ataad (ol o les &,08 b 539 55l 005115 (61,ls MCF-7 (sla ok Jg
oigasl @bl delse Glatear Vo ¥ Lals cullad o iagh ool )0 iz (YO YF) wils 1) pendS @ atly 3857
ous jlas (Jobos (505, 55 o ;0¥ 9 ¥ 5Lsls Cedlad (aal38l s oy p3Laled 5 Crpadshol b onds Lo glaJsbos 5 50
pikihs b oo ey MDA-MB-231 Jolu ;o Lol s osalive pjliss b ond Jlows MCF-7 sla sk 3 cpmaglel L
Syo Gl doars )8 5l (S ol ilidee hYoas Sl (See aST Cdl alS S 09,5 a4y Cod Dol jLnls e

ol ey gl tales] el atajles atee cnl )0 (ol i bl ool 3l bawgs VIY=5Lls” 51 Jias Jslhos

555 Jeobilys 5 p3kilys pmmoskel ol (CCBS) connndS (sla JUIS slaoaisS s gone a5 wisls ;Lis (V8) o)) Ken 5,5kt
ot 00iS 0 A S (lgieds S (VF) 0o S g il @y anly (glogads 4 |, HT-39 gl by o)l s sl Joles
050 (g St Gl peedS ;2S5 b o sl ke ST 50 5 998 o0 Sl Jsbe (55950 sbas Shos ) (5 L
Jeliss g ot adgs sloadgind Jolis Sijgiee SISIL s e laglo el plo oS o Jos ad; SG 25 6l
F9555 3T pndS (2l381 b € LS g JgpmlS Jemol60 jpa> 0 a5 ol oads 00ls (Lt aktd g punlS
O 9090dlS” mndS 005 118 o b el Jg g unadST 50 1,38 a8 a8 ol o 0l Lt el o ogdle 39 o Jlad
SIS osba o jgegs a5 0o ,S 155 (TY) ol e g llSiie il anlls 125 0ot )0 (coge (A5 Sl (Soe 45 395 o0
T pedS 0 5l i pozme o S (VL e o5 Sl o slgiing aiien (VL pendS (s3le 2 olan Sl
YL olans a5 5,18 3925 Jloim| ol ] pendS 5YL slacdale Laa> (gl Sadbigt b aiS i SUlg b Joke
02l G 08 GRalil A )0 5 oald S 090 (Ll e 8L Gl Gl (Jske (90 meedS a3

MCF- 4 39-HT gludl aiew oyl s Jolos (sloos, a5 sl oails ools Lid (VY ,Y0) 09 oloul puday slo Jolos 51 (S 5

MQGA uLm.: ‘) M LY 43.....0‘5 )—AJS)LIZIO L_g"-“’jj k_,;Ij.l...a o.b) 9 HL-60 ‘sal.u.o‘ &M}l—ﬁﬁ?)—’ 6"“"‘9J 6]91'“) o.)) 97

peelS” 4y alisly 0y HL-60 Jolu 00, a5 wisls las 5 Wlos,S" anli 1) bl ) (VA) o) Kan 5 ST (YO YY)

(VXY) ol ol okl 00, G oy a8 wisls oLis (V) o[, g laiss ccpl 5 ogdle cams oo plis |y Jokw z 1>
b | pedS Bl a5 wlosls s Cldllas ple (Jlpl b ogd oo pubaid Jolo )5 pndS cdale gy Saliay
5 by o 3T3 sla ok (S poilos Bl oS (Slacesdlg yd 51 a5 19095 (Jobo sloos, 5l (& (Jobo o,
(YY) wiS e olo] (Jokos aiy 50 (6 | oo Cewd 4y Ll lawss sla Jglus

Slid oyl YL ot 4 am g bl ann b s a5 Diie ol 31 gloyo ol 10 Brany slog,ls 5l g guS g0
oS Sl JUIS (gouiiS g slag,lo 3l el San Sloyo sord b yloyo Cod 5 oyl js a5 Dl ol 31 (e 5o 9>
Sy sl ol codS sla JUIS slasl b p5Llis 4 O dokel a5 pl 4y axgi b s eoliul e jLid S sl
5 Omeosbel Gl G lle jpa o (g peeSsd SemSgigie S Glagh al o s Sy gladsle o
s34 3 Ol Al gy 6l YO 50 Glaclle b raoslel 51.08)5 )18 (sasy 090 sk 500, 99 8 (55, » p3lzhs
A eolazwl Wﬁ)}wfﬁo aliseo 6[.&;«‘419

A &y 30l aes oo )18 00 o ) g5 90 SenS i gt 31 (g lolias jeboay Ommookel 4 olo yLis laassly

Y oyl Y 0590 V7 ol NF+F Liwol /8l g Jokuw



) G Al (5,00 pldl

Cowl (698 (g - olis Ls"“\""‘“s‘cs"’—‘ Cdled slls il pndS sla JUIS slaoaiS g (S0t 9,008 05,5 15 3
yeb 4 WO}LJ aS wols Hlas (V) o) Ken g Bll cgile (YY) Cosl oS JUIS (g gao 51 Jiies Wels a5
Pl Bk 5l 6 S g Geig ] e 055 s b (A8 SlaJsle ;5 1) g ysnST90 5l 23U et isis | e LB
Ad) 25 BB jsba raposlel & 0308 5155 L gl b geed (1Y) logill aame S o 5o 955 GlaanST 5T
2 S JSas 5l g wiS oo e cbale 4y atly (35540 |, MCF-7 3 MDA-MB-231 Ll i ol o sloJobos
WS 2ERK] e 11, CCB plu 5 ymrdshel (6 le il pprizmod | lalllas 038 e 6 a8 sl MCF-7 sl oo
S5 1 1) Cormrdekel 6aiiS Sy T la ingly i, o (g9, sl 001 LA sy § has S coama b e
2-Bel 5 2/ERKT wiile Lol sains JuSews slagnetinn sl Bk 5l 2lisess Jemily 5 omism! & Cuoglie o Jslos
S o MDA-MB-231 sla Jolw ;0 V o ¥ 5Ll alaw iol3dl 4 i rdglel b loyo ol 1 ogdle aiS o it
MDA- (sla Jsbo cozles 308 BL 50,55l ol (2005 L rappoglel 051 ol yap Bel-2 uyjstysylas (ofigyn shals b
oS loo b Gl pu slo Jolo jlows a5 wio,S 35155 (VF) o) 9 SSgg o0l 1 ogdle (YY) S oo o5 MB-231
& adllas ;o igd oo diems Glb s gladsls jo 3Ll I Jans (ujstisn] G o YU slocdile o s’ JUIS
St 2 Crtdohel ¢ty (il 520 59,98 (6 ol Sl ST (185 i (Y0) o), en 5 5 (5]
omeigegiges] 5 Syt oo 5103,Sa5) 31 o3l b il e ety 3| 530 (5515
9 92300 GRS 1) (g ;5050 5| (2L (55elST Crans (rpaoglel 45 0ls (Lt zgog 4 addllae (ul s W) (s

SIS (56 g et 5 Ot o5 o
OIS 35 o0 5l B eoliinlssge (95 )Lid falS (sl a5 el (oS sla JUB (goaiiSsgine slaglo S0l eslethis
ails wosl.J L ‘SQJL».MA A0 O ‘A}Lﬁ_';lia (Y9 el wosl,a—l 3 SeS o8> Slad mels o fjl-.&llf.d RPRCIFU LIV PR
Olded bl g y5eS 98 (Jobo o bliie OlT ¢ Glas loy Doedy diny 5 alie slacdale (o gls ol el
Fobo Cooms i Ol sladobe 13 (29)ls Cuwglie (IS S b pslils WS ALF (YY) ol Ses 5 (S
Ol S w0 g0 S ) g y9mS 90 (o8 oo Sl 50 9 w0300 Gl Lo sk ln |y emeg 95 90
535S 3l ool s (656503l L el 0 (s 9S50 (B o (21 45 el () (398 B35 o ez ey BB
23 Oty oS 35 b jlard St gl Sige (il (5T b ) g sl (505U8IS s (rizen 5wl g0 glle
ol 5l oolitul b (romg 559 (29,18 Suglie (il )55 50 p3letles Sl (23,1 aS > )0 09 p3lils 90
P) P-gp slooaisS )l 5l (SO lsieds comndS (slo JULS oS sgaune S p3Lilss 065 g ygunS 9 4y pglas MCE-7
Ol 5 sgall plaw 358 oo Slojo gonnd Jalge 51 (B0 (8 Coons 2lS sl a5 358 po S LS (e 9 5SS -
S ot 51y Ui 0 FUS b oz o S tlilos j5bt psletes 45 isls ol (TA)
FUSS U oligmmar b o3l olaied olays (orlplis ams on Gil5il PgD ol g o 5 Lozt o ol Sy il
Sos 5 sl G Gl pilibs codil sl whe eSSk lb e loys e S ln el (S

25 PS4 560,5 Gl55 NllSan 5 ogms Jiin plyieas ool oad 5,135 b Sl (sloJsbo 58 Gmisislsn

Y olou [¥ 0595 /15 o [VF+F ylinasli [l 9 Jokw



MCF-7 g MDA-MB-231 Uy (5l yw Jobus (g0 ) 38 (ymmnig g 98 (ol Coromws 3 S JUL (sldoucsSd g0 silG (o) 0
\OY

5990 e Sanl L e ok 0ad (632,80l 5 S o b pendlS” JUIT lrosiiS sgoune Lags (Jobw JHIS oondlS
1y omisman] anile Jsbos &y syl T8 (paiz ok (39,0 pomelS el 55 P45 000,87 (s o(T) Ko
@l b aSwisd Bax (mjshslsn 03 9 ¥ 5kl (ol Jlad el 0l g mpndS JUIT slooaiiSg0une 0,25 oo )54,
5y30 55 otlEigles] Sliios (gl 45 ol Sl amsg) ko 00, Ky HL-60 Jsbos 03, (FA) Cen gunndr Lo jimg
23k 5 Jesblys (CCBS) pandS” JUI (slaoarsS sgame S 31 .l oad osliinl $35)5: 523 5 S5 slashe JoSis
Sled w8,5 )55 (Fe) ohlen 5 LB (hgten 285 )18 (o) 2 9590 60-HL slaJoles ;0 B (oS 93l g, S
S59993 )90 Sl (il e 0B b Johoo oo 05120 9 (o aSTAST (3592 el B (S o509, L HL-60 (sl Jobos
a5 09 (2laob 5l oS Jlons wog 00l Jled (Joobilys b p3Likis) CCBs 9 B (S g5l g, L lojen &5 pla sl 5o
Hadloe o Shoe Judo & Jsho ile 055 695 2 ) B S 5l g Saons CCB ing: 008 Lo B (oS 539 L ais

(YF) &S oo 5lom aiew b sl ol o 1) sbiwlie p3ladss a8 Wo,87 (5,155 (VF) o)L, e 5 0y ols rals 09>
6 325 4z =

) il slosbr a2 e (bl <055 L5 oaialS Sl 5 able iz 5 mmonlel o ol Gl gty (ol
75U o Byb slaie anw b Jokw sles; jo Joku S sl 4y jol8 ¢ gorndS sla JUKS jlos L g ls ol asyls
Ol loyd 53 dr slo9d s (ln e SlEERS aiejls a5 0)ls (S jless (o) Do g il @ lagls ()
5 Oeped9be]) (sl LU slaoaiiSogune glogls j5io 15 s )5S 99 SnS i5ms Sl ooy 2 ez Sl
oo 23155 o aSLy oS Gl atas Sl yes sl Jshos 53 1 Johoo <5 yo aiilgs o o5 &5 Lagylo oyl a5 ol ol (sl
 coedS U slooaiiSaginme 5| slogan oolitul oplplis (¢ Jsaz) dimd 8 sihs o |, gy pnSsd Jokes
Slalllas o 5,10 Selss (0l 5338 (g o33 9 800 )15 8l o 1) T ilays (i Sl sl Scme g 95 5

Dl oo & o e

Sl :\/ Sl ‘Q}loj S1x) commndS lo JUIS (sloosiiSdgoue joa> 10 g g 90 calizee glacdale oS g5 g s # Jsoo

MCF-7 MDA-MB-231
el VY Cel FA el VY Cels FA
5)‘0
(M/ML) sy 5 9 (MYML) (yonrgyguS 50 (MY/ML) (g 5 9 (MYML) (rannrgyguS 50

0.5 0.1 0.01 0.001 0.5 0.1 0.01 0.001 0.5 0.1 0.01 0.001 0.5 0.1 0.01 0.001

x x x x x x x - - - x x - x - - (5 pg/mL) wa,le‘i
\/ x x x \/ - x x \/ x x x \/ x - - (25 pg/mL) wé,lni
e T S N 1L R P e
N x x x x x x x NG x x x NG - - - (100 pg/mL) o 3keily s

Y oyl Y 0590 V7 ol NF+F Liwol /8l g Jokuw



WY 5L aloly g0 plel

e‘ﬁ)u&é 9 ,.iw“ "—V

3l pll laws S olBiils simghy Cigles (Jlo Coles o ol cwlils IS goomiils anlibl LJB jo pol> agls
Sy le o)l boliiws U g ol 3l casddlas ol (Bains s 5l plaS e 09 o0 (Slo,08 5 ;S5 JleS yliws S oRils
&l allie oyl Las!

XLo—A

1. DeSantis C, Siegel R, Bandi P, Jemal A. Breast cancer statistics, 2011. CA: a cancer journal for
clinicians. 2011; 61(6): 408-18.

2. Nounou MI, ElAmrawy F, Ahmed N, Abdelraouf K, Goda S, Syed-Sha-Qhattal H. Breast cancer:
conventional diagnosis and treatment modalities and recent patents and technologies. Breast cancer:
basic and clinical research. 2015; 9: BCBCR. S29420.

3. Azoulay L, Soldera S, Yin H, Bouganim N. Use of calcium channel blockers and risk of breast cancer:
a population-based cohort study. Epidemiology. 2016; 27(4): 594-601.

4. Eisenberg MJ, Brox A, Bestawros AN. Calcium channel blockers: an update. The American journal
of medicine. 2004; 116(1): 35-43.

5. WM Yousef WM, Omar AH, Morsy MD, Abd EI-Wahed MM, Ghanayem NM. The mechanism of
action of calcium channel blockers in the treatment of diabetic nephropathy. International Journal of
Diabetes and Metabolism. 2005; 13(2): 76-82.

6. Jacquemet G, Baghirov H, Georgiadou M, Sihto H, Peuhu E, Cettour-Janet P, et al. L-type calcium
channels regulate filopodia stability and cancer cell invasion downstream of integrin signalling. Nature
communications. 2016; 7(1): 1-17.

7. Mason RP. Calcium channel blockers, apoptosis and cancer: is there a biologic relationship? Journal
of the American College of Cardiology. 1999; 34(7): 1857-66.

8. Mason RP. Effects of calcium channel blockers on cellular apoptosis: implications for carcinogenic
potential. Cancer. 1999; 85(10): 2093-102.

9. Van Meerloo J, Kaspers GJ, Cloos J. Cell sensitivity assays: the MTT assay. Cancer cell culture:
methods and protocols. 2011: 237-45.

10. Duarte D, Vale N. Evaluation of synergism in drug combinations and reference models for future
orientations in oncology. Current research in pharmacology and drug discovery. 2022; 3: 100110.

11. Wang S, Zhang H, Cheng L, Evans C, Pan CX. Analysis of the cytotoxic activity of carboplatin and
gemcitabine combination. Anticancer Res. 2010; 30(11): 4573-8.

12. Bradford MM. A rapid and sensitive method for the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Analytical biochemistry. 1976; 72: 248-54.

13. Guerriero E, Sorice A, Capone F, Storti G, Colonna G, Ciliberto G, et al. Combining doxorubicin
with a phenolic extract from flaxseed oil: Evaluation of the effect on two breast cancer cell lines.
International journal of oncology. 2017; 50(2): 468-76.

Y olou [¥ 0595 /15 o [VF+F ylinasli [l 9 Jokw



MCF-7 g MDA-MB-231 Uy (5l yw Jobus (g0 ) 38 (ymmnig g 98 (ol Coromws 3 S JUL (sldoucsSd g0 silG (o) 0
I\ ¢

14. Alqudah MAY, Al-Samman R, Azaizeh M, Alzoubi KH. Amlodipine inhibits proliferation, invasion,
and colony formation of breast cancer cells. Biomedical reports. 2022; 16(6): 50.

15. Taylor JM, Simpson RU. Inhibition of cancer cell growth by calcium channel antagonists in the
athymic mouse. Cancer research. 1992; 52(9): 2413-8.

16. Nakatsumi H, Yonehara S. Identification of functional regions defining different activity in caspase-
3 and caspase-7 within cells. The Journal of biological chemistry. 2010; 285(33): 25418-25.

17. Twiddy D, Cohen GM, MacFarlane M, Cain K. Caspase-7 is directly activated by the~ 700-kDa
apoptosome complex and is released as a stable XIAP-caspase-7~ 200-kDa complex. Journal of
Biological Chemistry. 2006; 281(7): 3876-88.

18. Togacar M, Ergen B, Comert Z. Application of breast cancer diagnosis based on a combination of
convolutional neural networks, ridge regression and linear discriminant analysis using invasive breast
cancer images processed with autoencoders. Medical hypotheses. 2020; 135: 109503.

19. Octavia Y, Tocchetti CG, Gabrielson KL, Janssens S, Crijns HJ, Moens AL. Doxorubicin-induced
cardiomyopathy: from molecular mechanisms to therapeutic strategies. Journal of molecular and cellular
cardiology. 2012; 52(6): 1213-25.

20. Yamanaka S, Tatsumi T, Shiraishi J, Mano A, Keira N, Matoba S, et al. Amlodipine inhibits
doxorubicin-induced apoptosis in neonatal rat cardiac myocytes. Journal of the American College of
Cardiology. 2003; 41(5): 870-8.

21. Rojas EA, Corchete LA, San-Segundo L, Martinez-Blanch JF, Codoner FM, Paino T, et al.
Amiloride, an old diuretic drug, is a potential therapeutic agent for multiple myeloma. Clinical Cancer
Research. 2017; 23(21): 6602-15.

22. Wuerth R, Thellung S, Bajetto A, Mazzanti M, Florio T, Barbieri F. Drug-repositioning opportunities
for cancer therapy: novel molecular targets for known compounds. Drug discovery today. 2016; 21(1):
190-9.

23. Marinello PC, Panis C, Silva TNX, Binato R, Abdelhay E, Rodrigues JA, et al. Metformin prevention
of doxorubicin resistance in MCF-7 and MDA-MB-231 involves oxidative stress generation and
modulation of cell adaptation genes. Scientific reports. 2019; 9(1): 5864.

24. Cory JG, Carter GL, Karl RC. Calcium ion-dependent proliferation of L1210 cells in culture.
Biochemical and biophysical research communications. 1987; 145(1): 556-62.

25. Simpson RU, Arnold AJ. Calcium antagonizes 1, 25-dihydroxyvitamin D3 inhibition of breast
cancer cell proliferation. Endocrinology. 1986; 119(5): 2284-9.

26. Taylor J, Simpson R. Inhibition of cancer cell growth by calcium channel antagonists in the athymic
mouse. Cancer research. 1992; 52(9): 2413-8.

27. Metcalfe JC, Pozzan T, Smith GA, Hesketh TR. A calcium hypothesis for the control of cell growth.
Biochem Soc Symp. 1980; 45: 1-26.

28. Okazaki T, Mochizuki T, Tashima M, Sawada H, Uchino H. Role of intracellular calcium ion in
human promyelocytic leukemia HL-60 cell differentiation. Cancer research. 1986; 46(12_Part 1): 6059-
63.

29. Yoneda T, Kitamura M, Ogawa T, Aya S-I, Sakuda M. Control of VX2 carcinoma cell growth in
culture by calcium, calmodulin, and prostaglandins. Cancer research. 1985; 45(1): 398-405.

Y oyl Y 0590 V7 ol NF+F Liwol /8l g Jokuw



100 G Al (5,00 pldl

30. Balk SD, Polimeni PI, Hoon BS, LeStourgeon DN, Mitchell RS. Proliferation of Rous sarcoma virus-
infected, but not of normal, chicken fibroblasts in a medium of reduced calcium and magnesium
concentration. Proceedings of the National Academy of Sciences. 1979; 76(8): 3913-6.

31. Swierenga S, Whitfield J, Morris H. The reduced extracellular calcium requirement for proliferation
by neoplastic hepatocytes. In vitro. 1978; 14: 527-35.

32. Packer M, O'Connor CM, Ghali JK, Pressler ML, Carson PE, Belkin RN, et al. Effect of amlodipine
on morbidity and mortality in severe chronic heart failure. New England Journal of Medicine. 1996;
335(15): 1107-14.

33. Alqudah MA, Al-Samman R, Azaizeh M, Alzoubi KH. Amlodipine inhibits proliferation, invasion,
and colony formation of breast cancer cells. Biomedical reports. 2022; 16(6): 50.

34. Wong B-S, Chiu L-Y, Tu D-G, Sheu G-T, Chan T-T. Anticancer effects of antihypertensive L-type
calcium channel blockers on chemoresistant lung cancer cells via autophagy and apoptosis. Cancer
Management and Research. 2020: 1913-27.

35.Liu L-L, Li Q-X, Xia L, Li J, Shao L. Differential effects of dihydropyridine calcium antagonists on
doxorubicin-induced nephrotoxicity in rats. Toxicology. 2007; 231(1): 81-90.

36. Horwitz LD, Weinberger HD, Clegg L. Comparison of amlodipine and long-acting diltiazem in the
treatment of mild or moderate hypertension. American journal of hypertension. 1997; 10(11): 1263-9.

37. Al-malky HS, Damanhouri ZA, Al Aama JY, Al Qahtani AA, Ramadan WS, AlKreathy HM, et al.
Diltiazem potentiation of doxorubicin cytotoxicity and cellular uptake in human breast cancer cells.
Breast Cancer Management. 2019; 8(4): BMT31.

38. El-Mahdy HA, El-Husseiny AA, Kandil Y1, El-Din AMG. Diltiazem potentiates the cytotoxicity of
gemcitabine and 5-fluorouracil in PANC-1 human pancreatic cancer cells through inhibition of P-
glycoprotein. Life sciences. 2020; 262: 118518.

39. Kaddour-Djebbar I, Lakshmikanthan V, Shirley RB, Ma Y, Lewis RW, Kumar MV. Therapeutic
advantage of combining calcium channel blockers and TRAIL in prostate cancer. Molecular cancer
therapeutics. 2006; 5(8): 1958-66.

40. Nagashima H, Goto T. Calcium channel blockers verapamil and diltiazem impaired rubratoxin B-
caused toxicity in HL60 cells. Toxicology letters. 2000; 118(1-2): 47-51.

Y olou [¥ 0595 /15 o [VF+F ylinasli [l 9 Jokw



