[ Downloaded from ncmbjpiau.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22285458.1393.4.14.6.1 ]

6,95"9" _g§‘5'l‘“’ 4.5)9]9‘&’9*’ ,_5&5 °)‘U alxo I \ cj " = J_
N J\_( Rﬁ :»3
IWAY e oo ke o Lol oo )l 0590 Research Article'J

RS dlae

Jobw 00y wby 0 Js ydigs y5-3 (pog 5 -H4 w0 wliiin (S e g Ol il asdlao
In vitro <l ;0 T47D Ll lawy ol g
Toolj ST i T gk 8 L el ygly T o s 5l0 1525
Ol a5 o g 05,5 oy liws S Sl psle amly ool ST olKitils wis)] oliis 15
Ot oS5 o LS oISl gl psle ouSiils o olis Gy 05,5 ) bolics]

Ol el el S pole olKiils o)l pole Dliiz 150 5 (s5lug I a_x.i..’:.;(o wolewl
Ol OIS 3ol sl (5 35lsSinsil bl sy olif

$95 A Sl (sl 3l a5 Sy e 5l g el (a5l b o Conal Ll G plby 1 DAB g Alslw
Lo yeo 5 5 0 JS 51010 o5 (55 2 Sl 5 o2 5 ol 51 (6 Sy e 025 LS 51 (S s ol s 02 50 2blio
pladl ) gateie skl )5 Wobe a9, (0 35 5 6 olr Cur Sl plidas o Slejunerd slag)ls I amas fSCa5 )
S OlesS 5 Sigdios guie Gl loyd 13 mie SlalalS 5 sl (5905 Sledshor 10 Lujgg] Wl Soo Byb 5l g
037 S bagls 4 ond pslie Sl Sledshe (53, 2 SlaS 5 (pl oS s b g SY e S-HY litie coslatul 590

oslawl Sl yw ao o Sbeys Jelge lgie 4 ailes o e S oSl a4 ax g b oluS 5 ol .as 56 Paclitaxel

09,5 oy e rionsSY reg S HY (s LS 5 (mjstas] sl 5 S g Bl i 5 oy g

Ol Jokos 03, 59, 2 MTT i, b b yiisn S=Y crag S-HE (5300 SlS 3 Jsho atrnS iz 5110 (pog 5 9 Ol g0
@3l ST el Sy slecds, 5l eomismml aul g, » OlaS 5 5 b5yl ly Cales 50 20,5 (gm0 (TFVD) ates
el e 69 gy L DNA o axkad aalad g, 5 St )35l 95y ;S alnsgy FYVOA csisn S5 5 wilogr psaas]
Ol oolawl

Sy 4il> ;5 OH 05,5 (ssl> b NH, _sloowds 05,5 55 s a5 slaads jiow linise a5 ols (las oy ol oot a8l
855 8 (e 0 diged e b sz | S 15 ol i 093l (6 e (ke S i il g 09>

s SHY G5 il (55, s olons sl 09,5 0315 8 5 Joud 2l (59, NO, (ol 09,5 ol 4l 1§ g5 ARl
NH, slooss 05,5 99 (5l a5 (sloads jis $ie oy (o 9 4085 Ol 5 dlrnS gigims Jl sd Sl i idsn =Y
a5 30,5 ool oS5 ol 5l 398 LS 5 5l (56 Gtz S 31 gy sl 5 4Bl (6 s S i il 0Sle
Sl lai 1y pellae gls

i olb s rigian | TIVD ol 03, yiuisn SF ns SHY ol 1 gualS OlolS

do o

° S sl o ldoho o5 09 £9,8 (Sloj Gl & i oy 50 Lsludl o 9 T ye Jole (g oyl pus 0 54l
s S ok b il 53 gt e s 03 Gim s Ul pas e 4 b Jsbo 5 gl s ST ol
95 Wlgt S g aiSen |y (hos w05l pdb ol e Dgdae Sbml Glbyw sl g, o ;S5 lze Gliogs
4 el S5 il plosgs 5 2Vl 5 Lol ol i b bl e ol il et s ot o]
) il i JAS B e S5 Email :azimakbarzadeh1326@gmail.com
sl Sy e ezt e IS 50 diw Gl s (V) Wgls NN/ ) callio sl ,o o)l

i A//A i G b
Oty sl (591557 5 A0S odme gy Gl pus Sl amy Gl s |



https://dor.isc.ac/dor/20.1001.1.22285458.1393.4.14.6.1
http://ncmbjpiau.ir/article-1-519-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22285458.1393.4.14.6.1 ]

S AnIUas ) FAF jLgy oaslgs ojbou pylgs 0y93 HoStos - oluw $5ed00sT oy $Lo 055

AN) sl €85 Sgo (peg,S el Oliie juw
o gy S Jobo 00l (530, a0l Spe Y mjsiasy]
Sjlucs ol 1y 00iy 09290 a5 Conl ol oiSoe5 Jlo gonds
|, aislyml sle) glos 5 00,5 Laias |, o 95 (sledslas olows s
O Sy Jol uled Bl WS oy 1) 99240 sliy aS
558590 5 Sl Slgen Lia 1 uissnl jles 5 Gmisss
Ol s u*'-’)?-‘-‘?-‘] plil b )0 (ANP) ol cog i ]
S widle Gl Jobo o (ool> (Soidstm g lerdon
ks aslad (@udbgin 5 @edbsilSy ile ST Jelo
wiloe Lid @y Jate g55mml plaz S5 5 DNA (o
(AR 53,S e Bi 5 00l a3 jslns sldshos Lasgs a5
o el 025 4 el dugn cal o oltil 455 o
el Sehsl e 3l Byl aloz 51 0sdie S5dlsil slo
e Sl el 2] il 500 e 5 g0t 5
OV 00 Ko ool Jie Clae! Jlow sl

ors] AWl g S ggi Fl aalllae ol o 1
ot S a3] 3 o8 i S cpng SH 51 it
olBisly o9l pole ladzs 35 e g (g5lwg,lo caSiuils Sg,le
2 00ls 1 gy 2 990 eilaand Ji (s (S pole
b (g, g lge

Ol 5 angd Al

S3lwg)lo 0aSiils )3 (peg,S Dliie w g dnd A
plril (sangyp 1250 ool clies (Sogy pole olStsls
S0 LS 5 Sl Jisle 5 Slgl ol (V) el s
el 00 08,51V Jgaz 0 Gudod ol j0 eolaul

o CuiS 0% 3 gk 03, 1

SRl 2byl e adllas Gl )0 0ol 00 e (Jsko 09,
L TEYD Jolo = (pog,S o Slilde dlwS gigto
Human ductal breast epithelial tumor cell &lasiw
(NCBI) )] Jsko 3l 51 a5 cablops line NCBI C¥-¥)
sl RPMINVFFe cotS oo 4o llolo oyl >
g sl ialelon 30 215 Ve o 5 FBS) (55l8 (i oy /1) -
Vs (e o sl S, ] Sl 51 el
—6 Sk 5l S el ) Gele (o 2 e p3 02y

) Apoptosis

oY

la,gSl oS Conl Sloduzmy 5 Gele vz )l i
as Gle o4 )l 2o ol 5o ol T RPI Vo
Jole ams al8l 1) Gl 1ola (6 5ley SG a0 Dl o]
(SOl abls iz o Jold Jlas Jelge (ol g8 jlas
o S5 B B ( (Kl (I3 (2108 5 o Sl
i Gl 590 50 g0 sl Jelge a5 (G392 9 b aiily
OF ok 5 s (bt e g wiload (Bpae 5 aslis
Jols ol s Sboys sla ol (VYY) Cad adrine j9io
sleileyd 5 Sloyigey92 5 Slojirert (Slojonly (2>
o 50 oolaiwl 850 sy lo ax ST(F) wbl oo sns)
Oleys slp o gy (nppte 5l (Ko pol> Jlo o Gleyo
Sl G (Gl (ot S SIS g wile Gl s
2l 45 oyl ol w31 ol a5 00 Ko ole )
90 o3 €yl (ol s 09 ST g 08 lo
el ol (alply il (G515 Sleaslon 5 G55 o5
~Cadgaote (n rete 3l (S (59055 WS Sy IS Lawgs (anibs
~Jsh Gialin O YY) wblore o yos 45 Do ol 31 (g Lo
ooliinl ((Slojdand pomye lagls & pslis 5)5095 slo
—0095) Wil 93 00,50e crge |y (s i lag)ls S
Wi (b SLS 5l (895 Laalsiggdld eolsils Sl (la
ST olym Jols o5 wjls goaste (Sofelen slezlad o5
ST onl sl b ySL s 5 albilednd as Sl ils 508
2 LS 5 il Frie Coz Sl ) a5 0ol e
G OF ) 08 )13 azgi 090 Slojo waa Jelse Glgie
S Rl b Sen 5 ok 5SS e b LS S
28 Wi Sen (gl ok Jlee Sl B g 50 (e
o omishs] el 50 g Jebe S By 4 e &S
@9l Suaglie a5 olobe (S p e p SLS 5 cnl 008
b Shlem loys jo adilste 5 009 5o Wi (lAS
e wiied ILST Jro (555095 (5T alse 4 polie o5
B sk 4 SLeS 5 cnl e panilSe joi (92 (7)) wiily
5 peeilSo S5 6t Sk 13l 0nts G315
7288 Ol 0o DS 5 a8l sl 4y SleS 5 ol ol
o (Sl do Cuols Al @ axg boailae (55900

Sl W ooy Ll & Gugmsy] AW 3ok 5l LS


https://dor.isc.ac/dor/20.1001.1.22285458.1393.4.14.6.1
http://ncmbjpiau.ir/article-1-519-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22285458.1393.4.14.6.1 ]

OhLsas 9 $)laus 150 (@daylgr oyleis p)lgr 0)93 HesTe0 - Hsbaw Sedoision slo o)L

ool ol oolaiw! EDTA— (s 5 Jodore 51 S8 oS 5l Ldghas (10900 la Cg w0l o0ls Ll 9 ciS (Cude 05 slo
35 78 5Vl 0)lyan 45 0305 (e s oot 5 55, L 00 sledols a8 a2l g ol 5o 5 plosl siogislagan b Jsbo

esizsSY oosSHE o Sl sl 5 SgT o) Jpor

Compounds IUPAC

Molecular
formula

Molecular

. Structure
weigh

3-amino-9-dimethylamino-5-
(5-nitro-thiophen-2-yl)-2-oxa-
bicyclo [4.4.0]deca-1(10),3,6,8-
tetraene-4-carbonitrile

C H NO.S

16 14" 473

342.37 -

3,9-diamino-5-(5-nitro-thiophen-
2 2-yl)-2-oxa-bicyclo[4.4.0]deca-
1(10),3,6,8-tetraecne-4-carbonitrile

C H NO.S

1477100 473

314.32

’ : ro1 :NHZ

3-amino-9-hydroxy-5-(5-
nitro-thiophen-2-yl)-2-oxa-
bicyclo[4.4.0]deca-1(10),3,6,8-
tetraene-4-carbonitrile

C HN.OS

14779 374

315.30

0 : Eoi :NHQ

3,9,10-triamino-5-(5-nitro-
thiophen-2-yl)-2-oxa-
bicyclo[4.4.0]deca-1(10),3,6,8-
tetraene-4-carbonitrile

C, HN.OS

1479 374

329.33

“ ; ;oi :NHZ

3-amino-9-dimethylamino-5-
(4-nitro-thiophen-2-yl)-2-oxa-
bicyclo[4.4.0]deca-1(10),3,6,8-
tetraene-4-carbonitrile

C, H NO.S

1477100 473

342.37

3,9-diamino-5-(4-nitro-thiophen-
6 2-yl)-2-oxa-bicyclo[4.4.0]deca-
1(10),3,6,8-tetraene-4-carbonitrile

C H NO.S

1477100 473

0>

S_/
314.32 CN
|
HoN O NH,

Lyls o cele FAGoo o u.,.b A eolaswl JpuS leie
e S Ve ol s3I LG Sl g ad 415831 (392
obes & PBS o Lo Ve o ,a)f‘sl,,.aa)MTT Jsle
eSSl S0 celuY Sue a cudy g 00l 00938l b Sal>
sldlins S S lase oly] adss 51 e L ,o 8,8
Ve 5998 b ldgh mudly e )3 00l ol ol 58 S,
L) oaldad o Saly e 4 Jobonanl yuds S

029,5 uf yio UOF ggn Jslo 3 1Y ol
Jokw 0y doy0 B0 a5 Sglo e » 5l alale) IC
951 5l eoel sy (amo zalS S cinS 4 o |
Pharm-PCS statistical package |33l o, oS L ¢ MTT

03,5 awl>e (Springer-Verlag. New York)

oY

(7095 Sliidn (Jolw dipuanS o5 g (2351
S dn

30 opeg,S OluS 5l os eoliw! MTT assay o, 5

(egS Slitine SFg Sl G Cex
2 DMSO Ll cdale a5l 9 J> DMSO Pl
anlllas ol 10 09 doyd /) lpige;l (soled o i lae
laol a8 solawl ,iSG 5w, 5B o Jeke slens

2 Jsbo f3m 0 Jolao sk cysmslimses 31 il Sso o
Wi sle i 47 glo coly skSaly 4 Ll S s
ol a0 VY Loyl l 1o LisgunlisSSl el Y 51 s 0l
JolS cesS lae ;g Sie) o (LCOY 7B jaussl 5 ol 5
(Y5095 V702) (09,5 Sliiie 51y 0 L3S, 51>
Sal> aw jo gyl olaiie ) o ol adlsl Sal> 4
G JelS ciS b g Jsho slls Sl aw 0l iow


https://dor.isc.ac/dor/20.1001.1.22285458.1393.4.14.6.1
http://ncmbjpiau.ir/article-1-519-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22285458.1393.4.14.6.1 ]

S AnIUas ) FAF jLgy oaslgs ojbou pylgs 0y93 HoStos - oluw $5ed00sT oy $Lo 055

DNA ol axhd axhd -Y

S8 (60 Loy, 3l ouds axlad ashad DNA w0 s (gl y
ok Ol yd (oo O Tzl ayo 3 oslil oyl
Do &y (Jolo caaS S o 50 ol e Sy Jolaa
Jolee cale b ledglos (3505 Lo jlam ol a0l el VY
SUATRPSPYWORICH W § RCTRVAPVR SRUVCSN J5{ PRV GRS (O
a8V ) gokilo s Jatie Jug 4 g (s sleer S S
Jaloeo .0 S(ol,5 ol a0 F les o dado Ve us
3 o) ok 5l 8L il (o <10 g 0B a3 590 (229,
oSS 9 ALl Jeh Gy XV g 5+ EDTA +
Oileg,S 5l ool dalad daslad DNA suzxe §a b bago 5
gl )3 5l Cgm) 5l (g19y Jskoms 23,5 Tz 05,950 Cowsd
L) gy 45 Joko 300 3 51y o /0 s aig, A
(¥ )] Sl 0,15 65 ylidis <10 B algl) .y 5
el Sy SS9 4l izl e g 0l BLAIB g A dy) 4
Oloy CddS 5wy ol asldS ol ) il ax 0 F sles o
2 29y Jobe 235 e 5ei il b g 05,5 ge) DNA
S5 FlaSee A g ol w90 B LB g A gl o
55 Jlog 39 50 03,5 a8lol T 4 (Z0)apml Sl 5,15
(A0l S 5,15 (55 iy Son A 3 28l e
Wged 4B Ve Duoe 4 DNA 55 000 jslaie 40l ain
O g WD 00l &l > ol )T il a0 AY sles o L
5 Lol Ll 4 o3l el Jeid (60 Byme g S 15
03l 515 olKiulejl (slod y3 it S logiges 005 WSS9
zo Jsb ,o 9 Ip¥lolfiws SaS a4y 0l o)LL o s
Gyl 3l oo dalad axlad DNA 0o, g ol &b jiegil £+ -

28,5 dplone ;5 ala,

A 50D
B 50D + A o3 OD

Yoo

DNA ol dalaf anlad 0p 0 =

b asily
oS HE Slitie SeSggn S uyp ol
GRIBIL a5 wmae L) S s 398 b s ST
oxy obly Caels FA jo Voo Ko #O+ )l lagls 390
oo Gals T S8 Sl 4 S sk o
Yool JuSIC, L SeuS gigion Ol 51 glle bS5 don

of

o 395911 sl g g9 2

(F S5 S5 s Gmtsmml SWl 51 gy sl
029y 5 (TVF) i35l (LoSS, abis 4 5 ¢ w5l
20,5 ioiw o jeg ] lade () DNA ok dakad aslad
PYVYOA Condgn gl S5y -

5 08 Jslas s pmmnlimsges 7l o g 5 33 1953
oSSl el YT Cowe 1 slo i £ oy il 2 40 Joluw
cS b b lodshe 5 adss Ll cunS Lo e 00
el V¥ Gae & F oS5 51 IC, Jolee 2, sgl> JolS
35,5 il 15 ol mlis Sl G Sl o 5 2505
515 PBS U a5 e S 4l s Jsbo 4
Vo Soe o aio,s [l aballe 3L Lol 5l o g o oolo
ity il 58,5 G b s oS ais
DFFYOA Congn 5, b 55, oloo b Jskos Y PBS
o odildgy (bt )b 90 Of ol (o) 50 S5y 08 (e
WY 5 2B ) Sl Ol 50 (aemlisSil ad 8o VO 5l o
Sy Sen b Suled jo 9 ab osls 92xud PBS L (Jole

20,5 ()0 Ko g gy g S 55ld

S log 3 pg3 il y9l xo o ST (G mel S5y ¥
5o o Jolan ks prailimsges ) Shon D laz o
sl el YF Cow 4 Jolo canS SO 2 0 Jolo
iS5 baoea s Lol 5 455 LgiT iS5 Lame s 3
el Y e &4 F oS5 5 IC, Joleo <, (sl olS
028,5 #lal 25 Sl 5SSl 5 g 5 0 5
3 iy a5 e oIS a5 ) e ok Y
e 2 8+ ) 2338 55k oyl JalS sy 5]
555, PBS 3l sl 5 25, ol o (4RSS Y
o7 S )§ 5055 Jolme b (ol (ygomailimsges s
WSSl 4880 O Sae w4 g balie (WS, 5l plas™ 2 51 1)
oSy S b Caled 50 5 ol ALIINS oY (g5, 2 aiged 3,5
Glp adl 8,5 13 cwyn 5 Gl n Ko 950 S5l
Jobo B =Feeonds Gujsns] sl woyd (s


https://dor.isc.ac/dor/20.1001.1.22285458.1393.4.14.6.1
http://ncmbjpiau.ir/article-1-519-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22285458.1393.4.14.6.1 ]

OHLSad g $)liuo 105 @bslgr oykasd pylgr )93 HoSTow0 - obas 5oJeiSIons Lo 0305

—0 &S 00,5 cdwlie |y oub dslad azhad (5 doye S
Ages y0 aSl> 0wl ialejl ol e jo Uas 5l ol wilgs
Olie W DNA ol dalad aedad oo )0 ¥ oS 5 Loods jles
il oo Sgpiien (ms5ian] <l ass) TEYD ZYF/Y
—fH olaiin SS5gdem codlad &ja8 annlin Y Jooo

Ol Gl (Jokuwrs; 595 2 b yissn,S -V (pe9,S
In vitro ,> T¥YD LS;l.w.zl

T47D
Compounds IC. (uM)-SE
\ \ - V/ESEAID

AUYYEO/Y

VYY/AYLEY/Y

P 0. sl GialeyT b aw 1SS Lol s ool
120
100

80

Viability [% of control)
o
[=]

20

] 100 200 300 400 500 600 700
Concentration (UM)

L Lol TEVYD lodshos o) jlae (59, » 7=V SloS 5 486 0\ S
ol e cel FA loy Sae sl (g LS 5 5l alize slajeo

PSS A e dw Golej] ja

IAA

5 ) S8l Jolo mls a4z b ansl (oo jYgeg,50e
alio ) OloS 5 oond ©508 Glgiw IC, polie aulre
V05,50 VAVYF Y oS 5TC, (5o ¥ Jsir illas 5,8
0392 (o) p Sy90 S 5 [ erd I g Sl oaly )18
IC, oSG ek wilgdls (g,098 OIJIF oV OluS 5 .ol
sl 035 Naog,5ae MVEY 5 AYY oy Ll Jobaa
5 n Slllle Sy oS5 Gansd Gl 4 F oSS
@l 85 13 eolinl 3j50 ejsusl @ 1 o
SV ol pslas po Slixin cnl Gujsns! sWl 31 (o)
O dxkad aalad o ¥ gV JISS] o S gigls o gSing Sore
Ll 0ads oals (Lis ¥ Jgam ;0 DNA

@ oS ooged ABll g (e ;S aiged) A gl
ogag ! @l Slenanilic B pglat 5 Jolw coiS Lo
e THVD Jsho 2uiS Lo 15 ¥ oS 5

ol ) PRYOA s sp ime] S5 5 ol gl ¥ USS
@ Jboy ladsho TYTOA Cazgn b (el ) 50 o
Sldshe atun a0 wWigdun oys CHgSs ol &g
axkd 5 oileg,S b pSTye dlanly 4 wend i
@l bE Ojs0 @ g phiie jid b 4 dies (ud askad
S >l 4 e Seae Sy s s i
WS a5 jglilen g Sgdne oo DNA oSk AT |
9O g 0033 hie S digel 10 CawdSs ol S5, o
F oS5 bl 5l S50 end junl sldshe as oS>
4 i (ol dabad aabd 5 (ylog S ok o5 aanly @
il las s Sl L 050 a5 plaie 26 b
P!~ gl ST (sl ) 5l ol ol ¥ S
ST, 510 0ai; ledsbe amare (lad 1) wleg
Wladye o5 ledghs 5 485 CSESs G S, (AO)E 9!
w5 (e g 00ld jgae 093 1) (BB ey ppasl S,
leis 5 053l (2,0 S,

axkd Sogne] cldsho ond alis clgasls 5l S,
ssasl b s blios LeasislS5isSll 4y DNA (o askad
DNA ;55 el g ouds Jlab (558 550l (slooy 351 ¢ Jokoo
Y sz amace 5, semal ;51 Jlpe p0 a8 w00 See Jskos

diged )0 amdee lii 1) el Lt (50 g, 5l ol b


https://dor.isc.ac/dor/20.1001.1.22285458.1393.4.14.6.1
http://ncmbjpiau.ir/article-1-519-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22285458.1393.4.14.6.1 ]

iy adliae I FAY Lgy (edalg> 0ylomsds Pyl 090 HeSde0 - Holuw Si9d9aST g sl 030

2 sk o sladse ol o a8 cwl gjlen ol
Wgdoo piiie plle Slacdl 4 g odd 2355 5 el o0l
SWIL ) plasss Slays il Glbje o Jalge yitn
Selglie al> o o Gujsnn | i Jlesl Gujshs!
ogs] STl wb) 5 ldshe slass ol 50 e
Oy g 48,5 IS 9095 5 00 Jie e alie 09l a8y
005 O 3l o lebsy et 3l (S misisn ] Wl S
ST G cnl 0 (V) Sl (Slb o sledoho 45 le (9
295 SlaS 5l Glitie pujgngl Wl SS ggi
wily bl Slalllas 5o b 0l )3 vy 30 00 ko
Olsss eSas po B @bl oleS 5 cnl S ol
sho 53 sl Sl Sl Gedgrgs gemssliecdy o cnilan b g
2 Slp MTT 5031 511 (7)) o Kee (555095 ko)
45 ol o3litnl SLaS 5 S i 5 Jsho Sl e
S 3l S Olsie 4 el ol e i Dlanios o
S BT el o5gr oo sl lime Limiee (slocds,
ST 6leSsy b Jsho DNA (550l S5 525k 51 550
axkad aslad o YYVOA Codon 5, 5 wbog popauiha sl
(YF D X)) o 605 o ool Jui® (65 g, LDNA o
g odimr (JLbnl sledsho g9 51 &5 TEVD Jobos 00,
AY) cé5 1,8 oolarwl 5,90 il a8l g Pov glyls
(SenS P SIS gy 5l odal Casas s Wbl
TEYD Joho 05, ;0 a5 b ydg S-Y (pe9,S -HY LS 5
50 B! Lo 4 mls o Sglay s samline ) Jeux o
b e leS 5 onl yo Dglitte el slepg)S 0925 5 Lsle
095 Suhls S 57 IS 590 2 (1 Jpu2) (V) w8
5 Dgldl 4y ymie aS Wit Sglite lole 09,5 Sy g LS

ol 4225 ledgboo (59, p T 3l ams
ol Gy adls 4y fate R0y 5 50 Fo ¥ LS5 woglis
56 F S5 o NH, 05,5 g0 oyl amiee lid gl o5
Ol 5l g el ails SewSgigims Sl e 0 2l
Ol 1) 4zl (i ablae OH 09,5 (gljlo a5 Y oS 5
90 2.3l a8 5 18 samon, ;00 9 ) SluS 5 el eols

Ll glas g axiwd S ail> a4 Jate N(CH)), 05,5 (51,1

I\

s9o 5 THYD (gloshos ain )3 o clall S5058 o ol i ¥ IS

A dilass sl S5, YYVOA Cudon b aS f oS5 jga> pac g

(Fr olesF )3 oo e diges B J 7S diges

el S5 TEVD ledshas 51 s 89l 98y Se g ¥ S
Slod @iged B 285 aiged A gyl s Shaslos s porl S5y Loas

O @baF)m ¥ oS5 koad

s TYVYD lodsho DNA us axked axlad suspo auslie ¥ Jgax

S aiges o F oS S Lo

Compounds %DNA
fragmentation
Control 1.1
Compound 4 34.3



https://dor.isc.ac/dor/20.1001.1.22285458.1393.4.14.6.1
http://ncmbjpiau.ir/article-1-519-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22285458.1393.4.14.6.1 ]

OhLsas 9 $)laus 150 (@daylgr oyleis p)lgr 0)93 HesTe0 - Hsbaw Sedoision slo o)L

S Sl
il S59995SS9msilb Dobly A (e 5l Al (o
et QLBT (olpo S o p0 @il 55 50 olnl ks
28 ortlpl e Shx e (KB o (ol
dozs @ I 5l g Woged )b 1) Lo Geiizd cpl plxl
@9l pole Slidon S e g (53lug,ls ouSiails 5l (g ke
plmil ) Sl 5 ool s & pld (Sdiy psle oKl

20 e Slo,a8 assls

oy

oS5 50 el (Jod adl> 4y Late NO 09,5 Condge o
PO S5 50 90 Casbse o Jod ail> 9 NO, 05,5 )
O Cusdgo ;0 39290 NO 09,5 1) catils [1 3 F Condso
Dle i 1y (6 e 4 ¥ oaadgo 0 cund

Al aS ol Vaeg S VO 31 YL P 5 ¥ LS 5 IC
Al Ll g wog Dls GlaS 'y ady & o ) 0o
4 Jao NH, 05,5 syl 50 0 il Lol (sloms S condgo
Jae NO, 05,5 condsn o Ll oglis 5 ain 5oy ail>
50 Caxdse ONO, 055 ¥ oS5 )0l Jos ail>
35250 NO_ 09,5 a5 aiils I3 F Coxdge 0% S5 0
ol lad 1) (g 4o B Casdge 4 Candf Caxdsn o
NH, oloss 09,5 90 3929 codal s SleMbol a5 a>g5 b
S g Fl Gl38 el by oS5 S5 dil> 55,
03, ;0 by 4 55 NCHD), OH 05,5 5 Cal 00ls oS 3
el NH, 05,5 S 052 oSl 0 wailenidls 15 suwm
ol esl Gty @l sl says S GlLS 5 I als
@yl o )0 a5 Gy G 5,1 @ S LS 5
3,5 duglie —30,50 Brae Glopd (oot o)l Olgae
Sk I g eog i (M e & S LS S IC
2,5 ookl gull Sguge Cyz o SSSSS
PS5l bS5 Gmign] Wagl Gly cule 5o
oo sl ol S5, 5 ool Cawdy @l a5 o solaul
Al onl wlegy pmashaysl ST 5 YYYOA
(¥ USs) ol 0083 525 0 )50 S 5 Lawgi 55

Sk 05, ;0 35 1) DNA job ashd ashd ao)s Ll
9 BOLY olo mals ol ol e mpog anls L 50
32556 oal oot o 45l 5 5 alogs THD sl o,
Olsiee omp 31 097 (wsSixs Ll C g S st (g5l
C 3y g TEVD Jsh 03, 10 BCLY oyl ol b S
Sl Sasre 558 S € py S oS il ot
29 o] JeSas el ol o (Gl Guajsuml g9,
axked ankad Clys g0 5 ¥ 5 A Ll ot b el azes
Gl el Jelse ol dan 4zt 4 el 0 DNA o

DY) Ko 0 (ol o w)s.uy—‘


https://dor.isc.ac/dor/20.1001.1.22285458.1393.4.14.6.1
http://ncmbjpiau.ir/article-1-519-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-17 ]

[ DOR: 20.1001.1.22285458.1393.4.14.6.1 ]

S AnIUas ) FAF jLgy oaslgs ojbou pylgs 0y93 HoStos - oluw $5ed00sT oy $Lo 055

&lw

1. Armstrong K, Eisen A, Weber B. Assessing the risk of breast cancer. N Engl J Med, 2000; 342 (8):564-71.

2. Blagosklonny MV. A node between proliferation, apoptosis and growth arrest. Bioessays, 1999; 21 (8):704-9.
3. Byung KC, Chang HC, Hyun LO, Yong KK. Role of ERK activation in cisplatin-induced apoptosis in A172
human glioma Cells. NeuroToxicology, 2004; 25:915-924.

4. Coley HM. Mechanisms and strategies to overcome chemotherapy resistance in metastatic breast cancer. Cancer
Treat Rev, 2008; 34 (4):378-90.

5. Gibb RK, Gercl-Talor C. use of diphenylamine in the detection of apoptosis. Methods Mol Med, 2001; 39:679-
80

6. Gordeau H, Leblond L, Hamelin B, Desputeau C, Dong K, Kianicka I, et al. Antivascular and antitumor

evaluation of 2-amino-4-(3-bromo-4-5-dimethoxyphenyl)-3-cyano-4H-chromenes, a novel series of anticancer agents.
Mol Cancer Ther, 2004; 3 (11):1375-1383.

7. Jafari N. 1390. synthesis of novel 2-amino-3-cyano-4-(nitrothiophene)-benzopyran derivatives as potential anti
cancer agents.

Department of Medicinal Chemistry, Faculty of Pharmacy and Pharmaceutical Sciences Research Center, Tehran
University of Medical Sciences. (Persian in text full)

8. Kemnitzer W, Drewe J, Jiang S, Zhang H, Wang Y, Zhao J, et al. Discovery of 4-aryl-4H-chromenes as a
new series of apoptosis inducers using a cell- and caspase-based high-throughput screening assay. 1. Structure-activity
relationships of the 4-aryl group. J Med Chem, 2004; 47 (25):6299-310.

9. Kemnitzer W, Kasibhatla S, Jiang S, Zhang H, Zhao J, Jia S, et al. Discovery of 4-aryl-4H-chromenes as a
new series of apoptosis inducers using a cell- and caspase-based high through putscreening assay. 2. Structure-activity
relationships of the 7- and 5-, 6-, 8-positions. Bioorg Med Chem Lett, 2005; 15 (21):4745-51.

10. Kemnitzer W, Drewe J, Jiang S, Zhang H, Zhao J, Crogan-Grundy C, et al. Discovery of 4-Aryl-4H-chromenes
as a new series of Apoptosis Inducers using a cell- and caspase-based high-throughput screening assay. 3. Structure-
activity relationships of fused rings at the 7, 8-positions. ] Med Chem, 2007; 50 (12):2858-64.

I1. Kerr JF, Winterford CM, Harmon BV. Apoptosis. Its significance in cancer and cancer therapy. Cancer, 1994; 73
(8):2013-26.

12. Lamp SJ, Findlay DM, Moseley JM, Martin TJ. Calcitonin induction of a persistent activated state of adenylate
cyclase in human breast cancer cells (T47D). J Biol chem. 1981; 256 (23):12269-12274.

13. Larsen ME, Rowntree J, Young AM, Pearson S, Smith J, Gibson OJ, et al. Chemotherapy side-effect management
using mobile phones. Conf Proc IEEE Eng Med Biol. Soc, 2008; 5152-5.

14. Lee KY, Nam DH, Moon CS, Seo SH, Lee JY, Lee YS. Synthesis and anticancer activity of lavendustin A
derivatives containing arylethenylchromone substituents. Eur J Med Chem, 2006; 41 (8): 991-6.

15. Mooney LM. Al-Sakkaf KA. Brown BL. Dobson PRM. Apoptotic mechanisms in T47D and MCF-7 human
breast cancer cells. Br J Cancer, 2002; 87:909-17.
16. O’Driscoll L, Linehan R, Clynes M. Survivin: role in normal cells and in pathological conditions. Curr Cancer

Drug Targets, 2003; 3 (2):131-52.

17. Reed JC. Dysregulation of apoptosis in cancer. J Clin Oncol, 1999; 17 (9):2941-53.

18. Reed JC, Tomaselli KJ. Drug discovery opportunities from apoptosis research. Curr Opin Biotechnol, 2000; 11
(6):586-92.

19. Robertson GS, Crocker SJ, Nicholson DW, Schulz JB. Neuroprotection by the inhibition of apoptosis. Brain
Pathol, 2000; 10 (2):283-92.

20. Sairafianpour M, Kayser O, Christensen J, Asfa M, Witt M, Staerk D, et al. Leishmanicidal and antiplasmodial
activity of constituents of Smirnowia iranica. J Nat Prod, 2002; 65 (12): 1754-8.
21. Scudiero DA, Shoemaker RH, Paull KD, Monks A, Tierney S, Nofziger TH, et al. Evaluation of a soluble

tetrazolium/formazan assay for cell growth and drug sensitivity in culture using human and other tumor cell lines. Cancer
Res, 1988; 48:4827-4833.

22. Singletary SE. Rating the risk factors for breast cancer. Ann Surg, 2003; 237 (4):474-82.

23. Wang J, Chen B, Chen J, Cai X, Xia G, Liu R, et al. Synthesis and antitumor efficacy of daunorubicin-loaded
magnetic nanoparticles. Int ] Nanomedicine, 2011; 6:203-11.

24, Wyllie AH, Kerr JF, Currie AR. Cell death: The significance of apoptosis. INT Rev Cytol, 1980; 68:251-306
25. Yang J, Liu X, Bhalla K, Kim CN, Ibrado AM, Cia J, et al. Prevention of apoptosis by Bcl-2: release of cytochrome
C from mitochondria blocked. Science, 1997; 275 (5303):1129-32.


https://dor.isc.ac/dor/20.1001.1.22285458.1393.4.14.6.1
http://ncmbjpiau.ir/article-1-519-fa.html
http://www.tcpdf.org

