[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ssu.v26i11.553 ]

WWAL/FITYY:cdl yo 7,6 O (Bgo dels Sy pale oGS Lhdg T oode alo

WABIVITY: Gy 0,0 IYAY ot euo03ts 0sland quid 9 G 090
08 3 Sl Oliin 31 (5 Sy (F gl Caow 1 31 (v o3
Sl S g sl S gl

¥ o . Yoo W T Y o Vi 1 .
‘S)Jal}‘nl.e)h so.,,oaun)|“s’|)s‘5.\mwl‘ ‘5élg|Gcho)gA£

5 5 5o (glog ls RS (et Eliiod 10 ool 00 AFLLE ez 0 yee g Sy pie Je 51 S Sloie 4 by idoiie
VLS 1310 5 Y B STy alaz 31 b l5enSTgnd wlosls Hlis yusl Slidllae g solys g9, 5 Caslyl 15 Cyadl
5° V0365 Tond 008 s los plgiedy e Jlids Sliiis I (67K (0 ST 4 4298 b0l 595 5 (6 i Corenl 5| S e
285 B gy 0550 Gz cnl 5o o] (Jshes Ceons aslol

b 2 )5BS e N0 laoniiS e 5l (sdzr (s (Jobo Corons 0D plonil (G0l anlllae Sy (o 2 0] 50ty 2 995
51 bl b (JES 15058 o yus) HT29 g (i g pyiens,5) PC3 e(Logiasdlyg,55) SKNMC sl s Johos 03, dus 5o dpanli
ICs0 i duliie (rmangyguSTs b @l g (o) 2 (Mlogp poddgl Jutdsa-Y D= (LV-Js3ls Jutecss-0:5)-1) MTT 35,
s bl Prism-6 {331 p 5 31 ooliiasl b ygmms, S 50T b LS 5

PC3 SKNMC HT29 Joku 05, dus (59, b g youuSd dy S (§ieS Ol)31 o st OloS p den (IS ,0b 4 1ol
L (Be) oS 5 90 Ba-m) LS 5 oo 510l lid ool e OLoS 5 4y ol (6 i ol SKNMC gl o0, Laicils
Oyt 6LISTCso =V [+ FEVY UM 5 1Cs0= O/AYEV/VA UM L (o 5 &5 458518 Ll 3Nl Uy Bi) 5 oS g0 Lo 3D
2l oo PC3 (Jobow 03, (595 32 (sion

Al eS8 gl 5 ) S G ety G Y S i @) (Sl (b 060 ©eii @l By
4 ol s wux SLS 5 4 oliws Sua X OS5 Glgie 4 wlgi o0 SLS 5 nl W)0,05 (g JB Jobe Sons
g, )8

S g erodlias ¢ Jolos Copas eyl v 05 1 goulS” gloel

aé)).!‘smb.m Ol }' ‘5)..»‘.1! ‘s!s.Lw Cnouw l.!‘).i' ‘;w)).!PLQ‘J‘ GJLB ‘U“‘)T ‘Sw [Rves| ‘5,1)9 G ‘Lp)...l.c GQL]GE !&l?)‘
AAA-Y YOOV YE AYAY oy &565"\“4 Qs é“")’ P}.l.c sl SRR G‘J.: ale dl.uu‘ @Uo).w 6[5J9.Lw

Ol ! olitilo )5 colitilo ) S 3y pole sl (5 gl 035kl (o291 (godd Skl -)

Ol olitilo ) olitilo ) (b 3y poke sl (s lug s 035tils (s 5alaSlo o Jluitils —F

Ol alislo )8 wliile )S (S 5y pole 2liils (s ilwgls 238ls (s ilwgls (s9zisls -V

Ol ! olitilo )5 colitilo 3 (b 3y poke ol « (5 ilug s DSl (gondd s dige 2db )| uliis IS -1

PYVFVEFAY ) : g oS aliabadi.alireza @ gmail.com : ;Sisg Sl g o= AV OPFPEPED :5al5 ((Jghume 0 2iuan 93)%


http://dx.doi.org/10.18502/ssu.v26i11.553
https://jssu.ssu.ac.ir/article-1-4254-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

[ DOI: 10.18502/ssu.v26i11.553 ]

ohlSes 5gobl e Lo yule -

Oladl 5o by (paiz 1i3ST 5 0l Wl cel wigd oo
(VAR) Wi oo
5 St 2o Sl gy p Gl Slllae (eS8
5 Jls waedlidl ozep (gole Slinin Jolu Coen
)5 Oygo oy 0 (Vo VY) ol a8 )5 O jse aaJlis
5 Seeliss Slitie 135 s g Bim Bl wo b o) »
oS 5 ¥ slesnl 55 » Gl S L5 Gap lae
A Bae SloS 5 mSTas cewl oads ools ylis SLLS (59,0
S Lo s sl o0, ao aile 5l 5 S350 90
A) a125 g0 Hlas 093 5| iS5 0 Canols Y-jlpagnlse
N0 osiS ks 5l Guax G iy LRBgR O
;A......S)Lera Sl o s dedbas b o V- 3b5enS e
orr O30 V= ib5eSled V0 w3l sy p OlS 5 ol
a3 S Goge olislel o (1) (V- JS8) cé S I8
N0 w3l 59) » ormilie (Sl ST sedlis Slitie
M}j o2 456‘,[?()] 5ol plas aes 5l V- 3U5eSTend
G5 (pl j0 wls iz slaglb ju ;o (G0l g e S
(S ywad Joily b soe OlaS 5 4 oliws sl
Jobw 00 4w 9, » Sl ol Joho Comns Sl

oKy

3 ey Sy odee Jlo 5l (S Gy plizen olb
oBlse GhalS 5o (Swl byt g col zihae Gl el
legsS bl ond Jolo (6)low cnl 51 (8L 2o 9 Sy
5 #5050 b Joko a5z S5 ool cews 5L b lone
Silis oS oA b ollhas (V) il olpen lislie
F555 B555 Solom 3l wm (S (aisel 5 ploys il
5 5o Jole cpmeg by ATAA Jlo o clbolas o 8
OMioe 3l (S Sliwgy o (V) wlbiso ol 5o e
Geb lnl 5o 395000 e 4 s pulyw 50 Glo e (Sdlage
Jlo & baspo Gloyw 3)lse o (6558 (o)l3S (3]
Cawgy Ol s 5l am Sling p oyl j cllagy & )l59 YWAA
ol o b esay IS s 0 UF £0.i b odas by g
(F) 3,18 513 pgms 4
Sdglte sloys o5 wil ools olis dalllae o>
Sladsbe iS5 50 sl Stlend 5 sl Sigasl)]
2l ey, (088 b anw olb s ale Sl e
L)l yo pladl 5o Gl (paiz Glalig g g Loy
O g Sl Stleid g sl Sogansl)] ol e

oy U5eSTlend Sbays by &5 Lol sleddsbo

O |
N
(0] (@)

3a-3m

R: F, Cl, -OCH;, NO,

O 1055508 Tgd 00 oo st 4 L3 Slalllan ;5 ond jiow wlS 3 5 Jlsle ) JSs

LK 05,0 ) (Sed Joko S isn 10 colaiul 550
&, 5 (Sigma-Aldrich, Schnelldorf, Germany) g ,aJ

Pasteur ) ,ginly gitndl Jokow SSU 51 Jobo sloos, .o

0,85 5,k > (institute, Tehran, Iran

AWAY o (o230 0 Lol ity g i 090

oolaiwl 0590 dlgo
é‘}a FUSWW) Jeew &J 6Lm 0)5)4 ° 6-.\...0...] - L g_JL»..S)S als

O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo



http://dx.doi.org/10.18502/ssu.v26i11.553
https://jssu.ssu.ac.ir/article-1-4254-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

[ DOI: 10.18502/ssu.v26i11.553 ]

S, Slegsl g, cdalin I w .aus,5 adlsl DMSO
Sl b Kol 51 plaS iz DMSO 53 o5
yogil OF zgo Job ;o (BioTek ELx800, USA) ,u,
slawi b ceslite 0al adgy lileygd Jlade 0l ousles>
25 Jee 5l Joke sl aops wilbioe ons; slasbe
0% dwle
chale Jolo Wy aojo= (aiges 0l [ JuS i) Ve e
A s S Sl Glyie 4 jho

olel Julxi g 4 5225

Sdle s 5l eslatal b g ,S, 3JUT L oloS 5 ICs
O dwlwe Prism-6 (Graphpad software Inc, Ca, US)
3,8 bl (n=3) ¥ 1,85 slows b adlllas SloS 5 den sl
ad ad,S o o laibinl oS S Glaie 4 g g
LYYYY)

e olbsde

islo)S (S, psle oSy Lawgs 3k el Jlysess
(R.KUMS.REC.1397.140 M= 05) ol ouds sl

08, 4w ade Ba-m) ool jiw LS Jeho Coen
SKNMC  «(oglsS  olby) HT29  Jols  Jsku
gy 3 esliiwl b (Sbiwgpy Gl ) PC3 (lagiadlys o)
2 ICs (UM) & g0 45 o] sty zulis 5 o alowil MTT
)8 1Y Jgue
bS5 cnl SAR) Sl plessle aal; (o) Cux
095 3 95 9 S ald Jeld eansS s iSUl sla o8
Sl ad 513 b adl> 59, (S gte 0ams (59,5
5 59y y k> @iz lacaadse ;o Sl ol
Fobo 035 4w y0 w9dioo plo ICso Goyb 5l &5 LS5
69,10 Olore & (g )9S1S (59 0 (28 S H 3 (cu) 0 350

28,5 18 eolatwl o) s0 dalls

AWAY o (o230 0 Lol ity g i 090

Olb Wb OLaS 3 (lghe 4 Lo Jlids

~Je) MTT () 5l sk sl oliee 65503l sl
MTT o5 podgsl it Sad ol oolaiwl (legy podgsl g
Slr slos S jsb 4 sk S5l 0 09l o 0ol s
o 5 ok 2SS ok iy (Jske Coan 2L
2 )l 98 s)eess sla Jobo 55, Ol wb DL S
Jeo 6-05)-Y) MTT o5, ol b Las e Sldlas
slp Ysane (alogy poalsslsts JaidisoY d-(h-Y-Jgiks
Pl Comn oy p (Gl sladghe S5 (ow)p
Slo ey &5 alag)l 5 wux Gl erd slag)ls
S MTT (V+) 05 oo oolaiu] S co )l 1) S
lom il ey & cwl S5y 0y ol o Jslre S
S sl s wsislS e b 5 e
S5y Slsesl T 5o slmal il g8 9 o0 bl o (Slgilie
53 lgee dashe 513 035" w9y Gliley58 S oo Sl
Loy ol Gi> 5 oo J> DMSO asbe sla D>
S5 el aglh OF zyn o 5o yiasiiy S
H)=5uS] 63 Y)Y LS5 Jshe Ceams (T))
e ssbinl Jid—N-(L) —(HY) Y- dgiSonl [del gy
SKNMC (i8S b)) HT29 Loli Jsho o3, aw
gy Sl esliiul b (Sl Gl ) PC3 5 (Logiadlis o)
28,518 2l 0590 25 2y 4 MTT
Saidy oSl 5 o ok eeee olas
b aias S el YF 5 ab ik, Saly 95 oo
SBCle b lashs s 355 ok YL
Fme Sl 55l (gegrSae Ve g 00 VO N eer) il
ol bl e aias agSSl el FA Soe 4 ol
Jsd L5 ICsp iSTas ilo anlllas 4o a5 el o lacali
A3 Sl e 30 S 9ySe Ve ot i LS 5 slp
o og wlsss Sl 0)e SYL glacdale g oud a3 S
4 MIT Jolo 5dg)Soe Voo doSalz 09y b i,
50 Celo 90 Gue a5 0,bgd g 00 T adlsl b Sal> l plus 2

el Sn Ae Saly o &y e 5 455 428 YV slos

O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v26i11.553
https://jssu.ssu.ac.ir/article-1-4254-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

[ DOI: 10.18502/ssu.v26i11.553 ]

ohlSes 5gobl e Lo yule -

(logadligys3) SKNMC (4555 o)l ) HT29  Jslis 00, 4w ade (3a-m) ooy yiiw olS 5 ACsoESD, uM) Jslus oo mmlis 1) Jgo
29550515 69,08 b anglie s MTT g, 5l eoliiwl b (Sliwg oyl y) PC3

3a 2-NO, VE/EVEY/Y V/a ¥/ VIVAE-/-5
3b 3-NO, VO/AYEO/Y VW EY IAAE DA
3c 4-NO, VAMASEDIY VY/ADEE/A ARVIESYA
3d 2-CH;0 \V/ov+s VPIYVEY/A FIPVEN Y
3e 3-CH;0 IAAEIVA?) ARV v/ aky/o
3f 4-CH;0 \Y/OfEY/E VW/YyEy/a \/SEVIY
3g 2-F YOIYFEAD VE/E - EY/A ‘7R
3h 3-F AATAZE VA \IVARES{ SVSEAVA
3i 4-F Vel sV SVAEA MYy
3j 2-Cl \YIVARN/Y \RVARE-2 Maoxy/¢
3k 3-Cl Vo/vaf/y \AVARESZ4% UAOEN/A
31 4-Cl \O/FAEY/D \NV/SE37A FavEy/y
3m H AATAAES7A VO/OYEY/D /v /Y
Doxorubicin - \7A \VAs
1, 095 6, N8 il o iy Bl ol 4 sed 4t Wl PC3 Jglw oo,

Lh Codse 0 1, 055 (138,08 n 08 5 55 CunaBya 5
L ails Cosban a3 IS Dkl S e lac]
Loalie jo 5 jsb 4 ol plas 1) golie ,,.,ls L.>).33
5 000 5,850 51 nel Sl Ws m LEISE 3 S 5
B |y (ot Joid > g5l Cxdge ;0 0aniS g il
125 Lo Caebgn 0 00iiS gl slacsdiial Lalas ol

AWAY o (o230 0 Lol ity g i 090

Lo sl L Be) oS5 90 Ba-m) SloS 5 o

9 gy e Shlo Hgigls Ll Sl L B1) (oS 5o
S S sl Hesld i)l Bl b Bg) oS 5
Wb ol tel 5)f ConBse 4 (S (olomly il
Sl 1 5 o Coripn o0 ol JI i Syl Cn i

9y il pgaz 0 W8S e Gplp VRl

O3 (9ot Sloyo = (Sl lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v26i11.553
https://jssu.ssu.ac.ir/article-1-4254-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

[ DOI: 10.18502/ssu.v26i11.553 ]

5 A sl i eanaS Sl Gt slacid
G9) 2 Sse ooy e Sl DL (rizes 5 g
ol 2lad s PSSl b s, 5 e s il
is,S aseis b3l

PC3 Joluw oo,

Sl oS ge B3l b LS 3 50 PC3 sk o3, 4o
Yozt 058 so Jloe! j2aS Lo Cuadge ,o (Saind 59,25l
Ored el (Jolo Coon 50 4 (Saims (9 SUl S
PC3 00, 59, 1) Jokw S (nyidon 3e oS 5 Jdo
SSeal 5l Js (Cs = BAYEVYA) ol olis
2 iz 3l b Coabge ;0 0anS (g Sl slacidloiia
Sl Gl iSesy Gliiee il ol oo
SRl Cedls oapy cnl Jgtme |y (uS52e bawgs 3,000
USSR PESRN I YO /I PPN REEL R
e plgien 1) 05800 olml 1l Camdye )5 ol Gl Lawgs
Kgy 4y azgi b .L8)S i o a8l oSS sty ialS
S8 sl 36 8,56 4 2-CI>2-NO,>2-OCH3>2-F
Yozo) oS i il Jsho Conmns 2 5] gy aid S
o o oS olab g aielde) ((SaiS oSl ele 4w
sl Glidl ) cde ailei oo Wiyle 0gzg IS 0590 o
Sl g g eariS (sl Bl g
Al e Comal Sl jold 4 S (oS 5o 002035 1Sl
Sy dlie ol (Fanas oSl Ay cond olad
3-OCH;>3-F>3-CI>3- Lis Coadgn 1o cilises (clacidlica
ol Pl aad 4 FaaS 9,8l 1 aS ses o ol NO;,
A oRIBl Geyde Dl SasBee o adlioe Jeke Coen
LS 5 5 lacidriul g s onys ysls 3wl Laugs
Coow 50 (A28 RB 5edd (09 002l 05,8l S92
355 g B inl Bl oa |y Alias (030 S5 ol Joloo
6L Cowal 5l b bl 5l CosBae opl jo glad Sl as

J.Sa.i‘ l.a )15 9 sj.u.: (_gl.ﬁd)‘l?o.w‘ O & g 00y )‘0)55).3

AWAY o (o230 0 Lol ity g i 090

Oy b OS5 Glghe 4 usoliss
oot 0yl Sl Jy sl ead il LialS el
59 5eld il (ildS Ll Sy il el wSee
O3 3M S5 4 Sl P B el Dl coedse
Sl (oSsie 5 9 SIS sladdunl (Jy ol Sl
a3 els

HT29 Jslw o3,

Sl b awlio ;o OlS 5 aen HT29 Jslo oo (5,
SraS swiisy Shilo UCso = YNVUM) (rvncng oS 50 Sl
Ol b Ba) oSyl (Barm) SluS 5w 5l aiog
Ll Sl b B ¢5eld L) Sl b Gi) o958 o)l
) ok Somem (nyitian IS 1L Bl L G (oS5
Slaie (ol (e ols (LS HT29 (Jolw 02, (59, »
9 (S 3 95 5l Bl 6l Ba) oS 5«
e ol IS Lo Bl L BK) oS5 4 by
S92 9y il 5] Cuxdso )3 (62518 Sz S
BRI R - IUES: PO YO PR RPRON SN LS TS 0
Iy ol plas 1) Sl e yes IS Ol 55 Lo Condse
55 bl 1) s e it oS5 Dl
Sl 5 352 Hold @51 Ll CunBae S B (n e
Bl als Caxdse (ol 50 5B L) ok e 55

SKNMC sk 05,

ShlS (g 9uS 90 b dunlie )3 (Ko Ba-m) OLS 5
S ES g a5 sy (oo Sh g wilie (568 ety
Bl el 035 (nl 59, (srlie (oo Coons Sl LS
gy 93,) ALl b (Ba) oS 5 conds i SLaS 5 e 4o
shls gy Ll Dl b Be) 5 (owiin (i shils
2l @53 egat o il (din (S
CosBge dilen a5 0gdh a8 Wb Le Causdge ;o Lacddseiu!
1) 5B o it Woog 5 plo b analiie 53 9,25 Sl o3 )|
el 1, b o ytis Ll Cadse Sy90 0 Lol sl
43S GppN g Bl g ol gl 93 5l caSsie
Dy e

O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v26i11.553
https://jssu.ssu.ac.ir/article-1-4254-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ssu.v26i11.553 ]

ohlSes 5gobl e Lo yule -

G S 0lS el ateclig S alidl Yoo
sodle SLeS 5 Gl 09dios (g ey el ot (Jol
Gk s et DNA & Jlal el sb3Slond o
SlaS 5 amalie aiSoe Joo 5o ST panilSs
2 Ededle Jd OleS L ol adlae gaels
adl> o laulgas oyuziy 0938l olo lis (YO) (L8 asllas
sop el SlaS 5 cnl ) (Fp o bl il 5 Jb
HT29 5 PC3 sl sloos, (53, 52 oo Coms 1 il
@ Cond ) i JIPC3 (g5 5 o 5L i 00,5 oo
A e @i g ol plas (LS adlae 0 5 ST gt
o R )93 St (oS 5 HT29 0o, s, 2
2,58 Ll s sl o5l wlinie Jolu Coes I Jol> mls
Folr S 4z BB Gl ol SlaS 5l g 0
Ay el 00gs L3 asllas 4 coes HT29 o0, (59, 5
Sle glas 1y gyl gxe (1alS PC3 o) (59, p SluS 5 opl
Ol o ead pyn SlaS Sy S See Ll Blie
2 S gie Lo @i b anglie )0 (g ioy (cmilsy LiRg%
S9> 51 PC3 Jolw 03, 59, » owedliss Jod OLS 5
Sy » Sein olatie Bl IS jebay Ll wisls las
<ol a38l, alS HT29 4 PC3 slaoo,
Slitie b anglie )5 5 5,08 Bl g5l DleS 5
ALY OWRRIVOUWINS] I RPN V- R RPN | VR VONE L S g DT
So9 HT29 5 PC3 (Joho slaos; 59, » %S
Samos Sandlys (S pm (nl 50 95 5] Fie Lads oy,
Ol (B ogn 0 9 5l Eie 4 o ) (550
sl Oldlae o gusedliar olus 5 4563‘[_?()1 BTN
(YF-YY) wlosls lis se 5l (gousis S i S
b Geiizs (nl 53 00l (owypp LS 5 a5 398 o0 (S
S ok sloos) 65, » 03ls Gl Coons 4y 4z

il gelie 3l peilSo (gl s

IWAY o (o230 0 )losds ity g G 090

e Fhand pld 4 Cund (Jy s oaliS (Sl
AL e

HT29 Jslw o3,

o, Beiwl SKNMC oo, siilas i Johw 03, ol yo
2NO>2- wig, edwlive wols lis |y Sy cpyidon 950
Coed 5 FoniS 58 Coanl ,F )l F>2-OCH;>2-Cl
Cns (g g Sl Lo CaBgn ;0 sl 3] CaBae )0
Ol Slsls flas 0g5 5l (g ymion Sl @il plo «
35 L Cexdse po e sk Cuen Jl adl 4 58 (Swas
85 ey Gl Bl el jold (Sarss g xSl S

SKNMC Jskw o0

Ot 55 ) S Al S S & jeboles
S9SI 5 Yleast ols oles 03, ol o |y (I oo
Slog,S plo S o il b nl o oate 5 (SoiS
Cariyn > s H S 555 IS 5 ol oI55 oaiiS 5520
Gl 53 5 9 59 S (S gte Biwe sl (laS 395 Sl 55
Jod 5l 6,50 Jelse Yool ogy yillad Jusd ail 5| coadsn
3 el s s (nl )3 58 (g W JeSas ol
b Camdge ;0 ad onyd Wig)ipmed b Lo oadge o9
Sl plas 1) Bl on iien (S99 Sl (p S 9505 S
(s Ngey S5 bl b (Fases (580 5 Yiazo |
Aloe Susdge (pl 3 ek Coen Fl el 4 St
Sl aes e olis 4-OCH;>4-Cl>4-F>4-NO, s, ouslics
P Soew Sl 4 Lh Cesdse jo (SuiaS (xSl
00l gy el SleS 5 analie (S b a4y ol el
Olidods )3 0ad (p)p el DLaS 5 b 3abod (nl 5o
Silog,] s ails Sy s adlol wms e ol L3
el 03558 (Jobo Caons DI &k @y (Jeb gl @ L)
slod) e e Glbjwas Sl Guredliss Sl
(YF) wals oo anllhas Jskos

O3 (9ot Sloyo = (Sl lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v26i11.553
https://jssu.ssu.ac.ir/article-1-4254-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

[ DOI: 10.18502/ssu.v26i11.553 ]

35 1095 2 (2 BB eeny I SleS Sl (S s
Suz S OlaS 5 plpe 1) SIS opl Glgiee Soled 5o
Slehd e b ywas was SluS 5 aswsi g b

i )1 BT abiphl ey Jeol> allie ()l
Jlo Salex b g 009 ilug)ls sladym 1S gl
g_;i.u).‘ ‘nﬁl.c oKisls szﬁté 9 ul.a.,.a:;u 5 p o A.AJBLLA
ol 00l 'al;dl oLi..SLo)f

R RS ¥ IR 31ty

Olb yw Wb OS5 (lghe 4 o Jlids

2 oty e Gloys W s 1 1
ity o a8 Ll slamyl il ld (Jsbe
sl Getml A3 e GG 5 oS st glid
5 Sheoilang Glampl ke (o5eST ol sl s,
Jiso oz slapuilss alaz 5 DNA 53,5 coflS |
b S8 ol b s
S eSS
sloos, ;o 1) (293 (Jobo Coons SIS sedliss ©loS 5
O Camd 481 OllS 5 cpl aisly lid 0 3l calie

25 6 S Sl ywas P g yguSTs 2ol oS 3

1-Bhuva HA, Kini SG. Synthesis, anticancer
activity and docking of some substituted
benzothiazoles as tyrosine kinase inhibitors.
J Mol Graph Model 2010; 29(1): 32-7.

2-Ghavami G, Sardari S, Shokrgozar MA.
Anticancerous potentials of Achillea species
against selected cell lines. ] Med Plants Res
2010; 4(22): 2411-17.

3-Taghavi A, Fazeli Z, Vahedi M, Baghestani AR,
Pourhoseingholi A, Barzegar F. Increased trend
of breast cancer mortality in Iran. Asian Pac J
Cancer Prev 2012; 13(1): 367-70.

4-Islamic Republic of Iran, Ministry of Health
and Medical Education, Office of Deputy,
Center for Diseases Control, Cancer office.
Iranian Annual National Cancer Registration
Report. 2009.

5-Tong WG, Ding XZ, Adrian TE. The
mechanisms of lipoxygenase inhibitor-induced

apoptosis in human breast cancer cells.

AWAY o (o230 0 Lol ity g i 090

Biochem Biophys Res Commun 2002; 296(4):
942-8.

6-Szekeres CK, Tang K, Trikha M, Honn KV.
Eicosanoid activation of extracellular signal-
regulated kinasel/2 in human epidermoid
carcinoma cells. ] Biol Chem 2000; 275(49):
38831-41.

7-Matsuyama M, Yoshimura R. Relationship
between arachidonic acid pathway and human
renal cell carcinoma. Onco Targets Ther 2008;
1:41-8.

8-Kelavkar UP, Nixon JB, Cohen C, Dillehay D,
Eling TE, Badr KF. Overexpression of 15-
lipoxygenase-1 in PC-3 human prostate cancer
cells increases tumorigenesis. Carcinogenesis
2001; 22(11): 1765-73.

9-Rioux N, Castonguay A. Inhibitors of
lipoxygenase: a new class of cancer
chemopreventive agents. Carcinogenesis 1998;

19(8): 1393-400.

O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v26i11.553
https://jssu.ssu.ac.ir/article-1-4254-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ssu.v26i11.553 ]

ol 5‘5.>|.3.|' e Lo ple -

10- Hosseinzadeh L, Khorand A, Aliabadi A.
Discovery of 2-Phenyl-N-(5-(trifluoromethyl)-
1,3,4-thiadiazol-2-yl) acetamide Derivatives as
Apoptosis Inducers via the Caspase Pathway
with Potential Anticancer Activity. Arch
Pharmazie 2013; 346(11): 812-8.

11- Aliabadi A, Foroumadi A, Safavi M,
Ardestani SK. Synthesis, cytotoxicity

assessment, and molecular docking of 4-

substituted-2-p-tolylthiazole  derivatives  as
probable c-Src and erb tyrosine kinase
inhibitors. Croatica Chemica Acta 2013; 86(3):
245-51.

12- Aliabadi A, Hasanvand Z, Kiani A, Mirabdali
SS. Synthesis and In-vitro Cytotoxicity
Assessment of N-(5-(Bengzylthio)-1,3,4-
thiadiazol-2-yl)-2-(4-(trifluoromethyl) phenyl)
acetamide with Potential Anticancer Activity.
Iran J Pharm Res 2013; 12(4): 687-93.

13- Aliabadi A, Mohammadi-Farani A,
Hosseinzadeh Z, Nadri H, Moradi A, Ahmadi F.
Phthalimide analogs as probable 15-
lipoxygenase-1 inhibitors: synthesis, biological
evaluation and docking studies. DARU 2015;
23(1): 36.[Persian]

14- Shenghui L, Shengjie X, Yonghe T, Shan D,
Jinchao Zh, Shuxiang W, et al.  Synthesis,
anticancer activity and DNA-binding properties
of novel 4-pyrazolyl-1,8-naphthalimide
derivatives. Bioorg Med Chem Lett 2014; 24(2):
586-90.

15- Xin W, Zhuo Ch, Linjiang T, Shaoying T, Wei
Zh, Ting P, et al. Naphthalimides exhibit in

AWAY o (o230 0 Lol ity g i 090

vitro antiproliferative and antiangiogenic
activities by inhibiting both topoisomerase II
(topo II) and receptor tyrosine kinases (RTKs).
Eur J Med Chem 2013; 65: 477-86.

16- Xiaolian L, Yanjie L, Yukun Y, Kai L,
Xuhong Q. Novel efficient anticancer agents
and DNA-intercalators of 1,2,3-triazol-1,8-
naphthalimides:  design,  synthesis, and
biological activity. Tetrahedron. 2011; 67(12):
2299-304.

17- Ugir Hossain Sk, Prakasha Gowda AS,
Melissa A. Crampsie, Jong K. Yun, Thomas E. et
al. Development of novel naphthalimide
derivatives and their evaluation as potential
melanoma therapeutics. Eur ] Med Chem 2011;
46(8): 3331-38.

18- Mohammadi-Farani A, Haqiqi A, Navid SJ,
Aliabadi A. Synthesis and evaluation of LOX
inhibitory activity of 2-(1,3-Dioxo-1H-benzo
[de] isoquinolin-2(3H)-yl)-N-phenylacetamide
derivatives. Res Pharm Sci 2016; 11(4): 265-
73.[Persian]

19- Alipour E, MohammadHosseini N, Panah F,
Ardestani SK, Safavi M, Shafiee A, Foroumadi
A. Synthesis and in vitro cytotoxic activity of N-
2-(2-Furyl)-2-(chlorobenzyloxyimino)ethyl
ciprofloxacin derivatives. E-]J Chem 2011;
8(3):1226-31.

20- Kim R, Emi M, Tanabe K. Role of
mitochondria as the gardens of cell death.
Cancer Chemother Pharmacol 2006; 57(5): 545-
53.

O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v26i11.553
https://jssu.ssu.ac.ir/article-1-4254-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ssu.v26i11.553 ]

21- Eisenberg-Lerner A, Bialik S, Simon HU,
Kimchi A. Life and death partners: apoptosis,
autophagy and the cross-talk between them.
Cell Death Differ 2009; 16(7): 966-75.

22- Rzeski W, Matysiak J, Kandefer-Szerszen M.
Anticancer, neuroprotective activities and
computational studies of 2-amino-1,3,4-
thiadiazole based compound. Bioorg Med Chem
2007; 15(9): 3201-7.

23- Aliabadi A, Mohammadi-Farani A, Seydi-
Kangarshahi S, Ahmadi F. Discovery of 2-(1,3-
Dioxoisoindolin-2-yl)-N-phenylacetamide
derivatives as probable 15-lipoxygenase-1
inhibitors with potential anticancer effects.
Farmacia 2017; 65(2): 268-74.

24- Aliabadi A, Yousefbeigi J, Mohammadi-
Farani A, Jamshidy Navid S. Synthesis and
cytotoxicity  evaluation of 2-Phenyl-1H-

benzo[de] isoquinoline-1,3(2H)-dione

AWAY o (o230 0 Lol ity g i 090

Olb yw Wb OS5 (lghe 4 o Jlids

derivatives as apoptosis inducers with probable
anticancer effects. Int J Pharm Chem 2016;
6(6):160-8.

25- Tandon R, Luxami V, Kaur H, Tandon N,
Paul K. 1,8 Naphthalimide: A Potent DNA
Intercalator and Target for Cancer Therapy.
Chem Rec 2017; 17(10): 956-93.

26- Verma M, Luxami V, Paul K. Synthesis, in
vitro evaluation and DNA interaction studies of
N-allyl naphthalimide analogues as anticancer
agents. RSC Advances 2015; 5: 41803-13.

27- Brider T, Redko B, Oron-Herman M, Cohen-
Matzlich A, Gerlitz G, Gellerman G, et al.
Synthesis and in vitro anticancer evaluation of
1,8-naphthalimide N (4) and S (4)-derivatives
combining DNA intercalation and alkylation
capabilities. Res Chem Intermed 2016;
42(3):1741-57.

O3 (Bgo dngels Sloyo = (Sl ©lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v26i11.553
https://jssu.ssu.ac.ir/article-1-4254-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ssu.v26i11.553 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 14 July 2017
Vol 26| NO 11 | Feb 2019 Accepted: 14 Oct 2017

Cytotoxicity evaluation of a new series of naphthalimide derivatives
against human cancer cell lines

Alireza Aliabadi ", Ahmad Mohammadi-Farani'®, Arash Haqiqi', Elham Khanlari’

Introduction: Cancer has been known as one the main causes of the death in the world. In recent researches,
discovery of effective, selective and safe medications is a priority and emergency. In recent reports, the role
of lipoxygenases (LOX) has been confirmed in neoplastic diseases. Some isoenzymes such as 5, 12 and 15
have more importance in the neoplasia. According to the efficacy of naphthalimides as LOX inhibitor, herein
we explored the cytotoxicity of naphthalimide derivatives.

Methods: A basic study was carried out in the current research. The cytotoxicity of a new series of
naphthalimide-based 15-LOX-1 inhibitors was evaluated in three cancerous cell lines namely SKNMC
(neuroblastoma), PC3 (prostatic cancer), HT29 (colorectal cancer) using MTT protocol and the obtained data
was compared to doxorubicin. Calculation of the ICsy of tested compounds was performed by regression
analysis using Prism-6 software.

Results: Totally, all tested compounds exhibited inferior activity than doxorubicin towards HT-29, SKNMC
and PC3 cell lines. SKNMC cell line rendered more sensitivity to tested compounds. Amongst the
compounds 3a-3m, compound 3e (3-methoxy) and 3i (4-F) with ICsy = 5.92+1.78 uM and 10.04+1.7 uM
were the most potent derivatives towards PC3 cells.

Conclusion: Although all compounds did not exert more potency in comparison with doxorubicin, some of
them showed remarkable cytotoxicity. The potent derivatives could be introduced as novel lead compounds

for development of new anticancer drugs.
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