[ Downloaded from journal .fums.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22285105.2016.6.3.2.8 ]

K562 sla ol (59, Samwl SS9 pully (59095 36 waullad

\Moﬁg|ku|(,;,zdumdﬁﬁwuamu@

Gieg)y dllis

IN VItro fasxo ;0 K562 sl Joluw (595 dumwl Syl (59098 wud Cdlad b5l

\WAQ/ - YNV E e o pdy gl

S5l gz woljaamo uge (S (rutes
Ol cding )l edag o8y casly pole caSlasly ¢ pwlisicanyj 05,5

VWRE/ - OIYA sallie <l o &5

oS>

5 el INVitro Lyl, s ;5 K562 (Slb s slasho (59, 2 el Sids slly (5915 65058 32 ST (o 1 sslatoas aslllae () 0 g i
O 105 0010 S oalds Jlad TL1 O pyw do,0 Vo Lol e RPMI1640 S laore 10 K562 o0, L5‘°'““'9‘l ool ol :Lb‘_;:j) 9 .)‘9.0
IC50 s 05 00uzices MTT g, 4 ¢jlos 5l el YY g FA YF o o] aleS gigin Canols g ans ol Sdg 1 lg (69,ls calises slacdale

s oalitl HoeChSt (5 5:alS5) 5 5,989 201 51 55T (g sl s alyo )3 9 4,5 0510 510
odalice Ae pm/ ml jo sl 3,019 1Cs0 Wb o (ial38l loj g 590 4 dtunly & yg0ds Al SSg,lly (655095 o I3l aS ols lis ol o S

09 550 S slls g)ls ol a8 3l (lits 5 ook (55155 5 5999 y5SUl I Jrol> gulis (pmizman 0
4 Cenl 598 9 loj 4 atunly K562 (loJoko (59, » del SS9 ,lly (5)lee 31 a5 58 bliul iz olgi on odeliemsty mullis I 16 yu¥ domats
20 GaSske (comg) (loyd 5 (6 pSin 50 Wilgi e g bl plplis taua 5 samlie cdale o SYL g jled Sl am Cele VY 0 (gle 51 o s

gl &dly 5o

Oesn ol ablige polae Cudlad b LS (a5 S oS
S 50 Pl g sadshe 03) ok arg) 2 2S5 Sacly
Sladshs 03, (0 5 1) 93,5 oo (s5anD) Jsbo 0,00l 2
ks Lita b (95 Sl (sloJgbo <52 K562 Sl 5
Ol a3 Mo alls OF i G 51 L dsl (sl oS s
Gl LS glg 50 )l 532 00, oyl el oo (g 5lulas 050 4o
ok bl 5 Jbenbil gns b (Blren Sl a5
K562 (sla Joluw () ol odalmsas cslaidly les g
V) s pyigesS Jyene sladshe plp VO Lo
SSges 9 Suwstd sl Shy K62 o3, lasle
(A) Q5 las oda (poglS gien]
S Joho (S5 oadisiyaaliy (iS04 Syl
Slml o Sl 9 Suile s Lulid 5l 6l 45 350 o0
Sy 5 LsSse el wiiS oo Wl g 18 O
o () Wloadsaslis oema ol B pl o 5 s JUSw
Sl 35l 5155 50 @Uls Sl sladsbe sla s
Sl Jshos Sy JiS s yane (30,5 a5k o] gamess o5

journal.fums.ac.ir

doddio
gl o Sloo 5 s glgil 51 (o G55 Gl b (somd)
3o Jold o slege slacdl Gl coms) (1) ol
O3 S S ok Lawgs 5 039: (s9lad olKiws 5 lgZel
O30 53 Ygase G5 dnios o JslS o ion 3925 4 i g
g oo el 9 WD) 0D LS g plate ()b 4w b
Ay g oadolmyl DT Wgy ol o cams) (& lens 5o Lo
Sghe (gowgd (V) Wgh oo )5 Sy 5l So> sladgbe
Jodo a4 &5 Sl oyl Elgil n Foudaislid 5l (S (eje
BCR (3 9 p93909,5 1 ABL 05 (o 48,93 lml> S5
@ Sy vz ook sladobe ;5 Y poi9eg,S ;0 Sexse
- ISE @ mie (se5i909,S bl (nl Az e 392
bl il (F) 550 ABL — BCR 3l o 6,5
3 88 dgd o ALl 55 LAOMS pgia09,S oL b (peizeen
Sl 5 ol Jgame sl Cudie 3l )loy 51,0 A0 5l i
ool P210BCR — ABL _giloslS Y1+ atisy CML o

pngyl szl sl pole 0uSiasls « awlidiiuns) 05,5 (! el 1] ghomnn Oy 93 *

Email: shahin_aalaei@yahoo.com Ol cdsog)l

ARgN)



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.3.2.8
https://journal.fums.ac.ir/article-1-814-en.html

W05l [V olad | i Sl | L (SCi gy ke oSl alns

Oled 9 Ml aighs

[ Downloaded from journal .fums.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22285105.2016.6.3.2.8 ]

315 9095 Syl 5o (guobisl (i At [l aS 00D j90g5 5
OF (15 gadiinls aS S o Slpiiy ook walsd
28l Jeto Gl e Jokw bl 5 p2les )3 Cul (S
Sl el el S g ,dly £ 0 as (g9 ko a5 Sl (Y 9)
ool (pl jlaslllas (nl )5 09d oo O gand (gmadliials
sladsbe ;o il et e @l sl Sidg el

A eslarwl K562

g, g dlgo

SSb )‘ L?’U")'“’" TILD) 69L> T25 3 sae K ol
A ool clS g ans (C122) ol el gl Jelw
W38 8,5 o1 Ky g Bpas ook coiS lase a5 oK
s plos 45 o35y (6,084 b Jshos 0, 45" Cansl pogie oyl 4
6‘.{&le~) b}m ua..»}x: .‘aw 45 w‘ f’)y 9 OA:L...:}: ‘) k_im)b
o lp g 00y yalid Ojseds S >l o K562
Soolawl boga 13 50 9 7,5 ,e5LsSSl 51 D ol cess
oz B S Slgime iyl Sy 9 SSbegl Ty
593 b balg) s w0005 it (65 (e VO ) SG a5
598 il 3 ey 250D Jed yle 4l Ve a4 Yoo o rpm
5% odibe Bb slaJobo ad aiz ) 93 998 25 50 (29, @lbe
i pye o, Vo g RPMI iiS oo of o 4y oS 5
5 Jie oz ol CiS Cgz wazr Sl 4 g9l5
(Y ) Wy 425l3S COz ilisSil 4o Lyt

el SBgylly o)l Al glackile gad slx
blao )8 an al o 10 .000,5 angd il ls I Hlais 90 (59l
slacdile 5 gls JoSge (59 4 4 b ol jom (gl
x» r:; Voo 9 YO b YO C;LQ&.A.E.LC )é) 5)‘0 )‘ )L:.b)}n
Pl o pe g 038 (e 1) Saisyee ke (s
Jsle 5l 2dssSn ¥ g 005 > Jsilie 5 DMSO
e g o o JU i b i s oSy 40 onbian
05 i Shais g0 glaclile s 5

WS gighen  (owyp Sz MTT ons
4 K562 sla Jshos (5,lod 5 5omis 7l 5l g sl Sidg 2l
32 ke Ve o515 ) il San B s b5 s,
3 S, 4 (FBS ws,0 10 ol e & RPMA S Lo

s See B s 5 LS Blo a3 lails 45 lacSal>

Y55

s5e58 Sllie czgo Wlsi o 02 S5l s o POV )
ssasl K0 Bk logd il sl slag o 4 Cusglis o
ple Boa S (97 S oo Wl Gl (gl 58 (sope A
Bas 4S5 9bar (V) Cenl Sloys lagl il 51 g ke
0355 ool Sloyosands 5 (Glbyos 0l slag)ls Cdyiny oo
) ool Szodlogss sla Jsbos o 5555

25 559 b VAAY L8 b ool sl S5l
OV) osdoo <8l (255 Jiw ) (oamb jsbay &5 0l
BT (sles 53 85 cnl sl Sl 05 S sl Sy ol
STy el 5l 4 0pnS g 0ep pries b g 039y Bli _xyle
Jbo jo s oo JSis 1) ela g ply g o Kol g aps o0
oiie e jsbay Pierr Eymard (ggul,d Simgs VAPY
gl bl plgisa ]y (e Glos |y ol (850 05 (ol
- SSgydly (V) 0,5 aiS 0 S oo colaiul LS 5 S0
a3 VAPV Jlo jo audlyd (o £r0 0 (55,18 lgieay ol
OF) 0l 920 00,508 by 5 0l

5 hBed (Slns g ploye o Sap e
5 5l leys o Tl .(VA) wso,F solatul ) S (6 Ky
Blls pys e 5o ol Sl cde 4 by
S ade colos Gl LB pimen (V7)) Conl 0ald ol
6y (V-F-0) dsS baslawsd goasSlall SLSL gales>
olis wei a8 Jleyo paedle G lgicay (PIP3) lad
Ogmd 008 Jlge SIS1 umen (V) Cawl oaliools
byl dawgi Mals gt jlee sl 5 1) Plotuls
S Al il (ilag S JUed slo)lidles gy yiinn
Sloydly 4 (guae Ll SISl )b sl S35
Ol eaisS cblug sahawly sla JoSdge 05d oo 0ol Connd
sy s ,k54s ¢ 9228 GDNF § BDNF WEGF Lol ol 51
DA S ey Jsb & bgye o2 o i 8 ey
e S pllganl oyl rizres g lassl Bl (] (o]
oS los plgredr g (V) 9 VA) aitn Jlad £ 50 0o (g5l
(HDACS) e dlools gt diiS oo Jos PDliwls ygucs
5 Ol e & e &5 W VL ol Gl sla ol )
95 Sgdos Fg)§ 50 JFs slacnSsn olas el
sl ], invitro laswe 1o pusas glo Jolo jo 1) je06] 9 jules
bt Collad 45 ans oo oLt goomie walsd S s
255 0 SLa0)) (6510 padesd (95w Sl b DLls (ygann

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.3.2.8
https://journal.fums.ac.ir/article-1-814-en.html

[ Downloaded from journal .fums.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22285105.2016.6.3.2.8 ]

K562 (slaJghuw (59, SumlSuig pally (599095 Sub sullad

W40 5ol [ ¥ ool | it Jlo [ s (S she ol K515 alons

U Lol saosls jlews slo sk 5l DNA | 5ul ol 5
2015 Nyaleo Ve EDTA Noa Lo Y8 ol sl 5
w9 s 9 3L Tris Yeo Lo Vo «(NaCl) oow
A odas ALl T PH g ags aoy ) (SDS) Slalgu
L sy ok le Ly oafesls e sl b
565l s, S 45 )0 dES O Dde 4 Yo vk 1PM 50
B e g D o0l giid PBS 3L Lwgy L o
10 ol o 4 5 48U s Son 5o 43 o 520 3l 2l San
Vooae 4y o5 il g4z, YV 0 K jlasSon 2y e
590 b ladiges w250l a0gSSl a0 0F cles jo celw
30 29y &bog e ,ile adds V0 Do a4 VEe e erpm
Jslows loghor o> (goslailay 5 ad s ) W gy Soe
5 Blol diges o 4 (VYY) I Lalgpl /o 84,08 /8
YFeeorpm 0 b aado VO Sow 4 baiged 000,85 WS04
NA> e See )0 (29) @l e Wb Gk ile
aS bz e mle 9 el DNA (g5l oS ouisanils
P9y Dyge ;o aldl ol aly ;) j90 sl oal J> 8 Ly
wr ooty e 55 S5 Sl e Slgicon |y 4loye ol
o a8lol oyl s Vae £ s j1dg, S 00 g Jgibl b Jolw
S Jslore o sl pl dil> G as jalls L DNA 54>
@Az, SV 8 0 b Sae 4 baiged S
Ol oz il SalSeh ol b aws 3 1,8 o 5 ole
64,0 F 0 ad S V0 Cae g VT erpm joo b s 00 S
0O D Ay, e (29 mle g WAl Sed il o5 Sl
85 Do oy Ve S g glind asm gal> e
Tl ;o aaBo VO S 4 VFe o erpm o0 b feuts 2l
L WS 590 (a9y be g WS el Bl (Hle g4z s
ol )5 sl gaz,0 Te jeilgSSl jo oulizl Bl slDNA
Alol oyl 4 TE B g S Ve il 4o 9 diad Sis
(YY) w5
szl 5l DNA s > 51 g DNA 5,586 =S ol
- o /Y (Tris-Hel Ygo Lo Vo (g9l>) TE 3L Loy
dga b badsgas 51 yidg, o O «(PH=V/O g Na2EDTA Y40
20,5 35 5390 5 5 5 bglie Kizogd Bl s Sen ¥
s b 3r Ol 4 St 5 (i Loy iSUl Lasgs s
SOl Caz oS 0gd cds wl) wad Jog Sg Ar sgas
$9) 0kz Gl 5 plaebl ) an (adl cote 4y

journal.fums.ac.ir

@ el Sl 59yl lie lacd) ol ciS e
Slp s 1SS Sals daw (o s ) wo 5 dlsl b Sal>
V) 525 DMSO 5 (losi (g) J55 sloaiges 51 S0
S5 ied (CtS e 2 dee )V ,0 DMSO 12y S
I e @ alflas jeba ool ae gal> 0,0 0l alol
O jeax 0 g0lF Zile g4z 0 YV les o cel YY 4 FA
amlisSl 5l Sl 31 g i (51Tl 0,5 CO2 s
DY Jsilet e 63 D 5 T-F)MTT gl | 25 Ko Y-
(PBS 3L yod o 32 o5 oo O cilog r podssl s i (g0
el oz Do s Culyy o 5 oniiong 3l laSals ales 4,
SlwSgw mpl S ol 0 oS (5 I8ale S
pr o g pllo sladsbe (5 0Ty ;0 29290 U9 00ms
Jslomali 13 &gy 1y o 5 00,8 bl [, MTT Jslone
Syothy gl S bl 5o T ileysd Sy
RRRRCE F TN U HENNNERR SRS I
“oly 305 )18 5 laSaly < alls DMSO Jploe 25 Ss
9 Bl J> o Sl jeibeSSl o aa B VO JIYV e e 4 e
L yegilb OV zgedsb ;0 (OD) sadnier 58 ool plowl s
20,5l (1S5 0] (ST liwl) jau, 1Y olSws 5l ool
lonn 15 Jn L 38 chlizie SloClé 25 Jolo o
(YY) o 5
555 Jsho a0y =[50 0D + Jp50D| X1 - -

4 K562 (sl sl 55,55 5 55uml ol Giomie Gl
~cdle | K62 (sl ok sl sl DNA 5,55 5501 5 s,
“Jokw lanl jelite cnl ln Wed jled g)ls it sl
sh ol 5l eolial b g axils y Kbl U5 51 K562 lo
\- 9 nAY Ja.,.::.c o‘fo.(b ‘;51») QWL"""}“" RUER W) L}u)Lo-w
ol gl T25 Sdld o 9,0 00,5 4y FBS ws o
A aiz, il je Jshe V)T (gsl (gailings
(Inhibit  cellular  proliferation  50%) ICsp  cdale
Slsieds pp oMl Ky 5 a8lol Kbl 4 sl gl
30 el VY g FA OVF o 4y g ol aid )3 i o oS
4SSl CO2 woyo O (gol> o 5 bl saz,0 YV 9Ll
255 39790 lashe (emlisSSl loy (bl o
oz Sk S slacass Ses )3 e )g0h S
(YY) 0,5 &0 lagyl 5 DNA 2l Suinl B ol (5

Yry



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.3.2.8
https://journal.fums.ac.ir/article-1-814-en.html

W05l [V olad | i Sl | L (SCi gy ke oSl alns

Oled 9 Ml aighs

[ Downloaded from journal .fums.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22285105.2016.6.3.2.8 ]

Glize glocdale oS Jole cdbd owyyn lp
sl las addllas (ol 5l sdwlcasods slaamsl wuwl g ]l
05; Lv MLM o MI;S"SBJ'JB L| W) )Lo...b le.ﬁbd.ug.o..) as
Aoy 00,55 by yo 1y ol SKsg s 5l (5590 g a5 wall
L ls opl olal p uizren aiiiun L85 Joko codleé gl lo
Slodsl 25 sk s el Sty lly e ol
"ok collad oS CAS g5 e e eibioe B Sl e
oo 535 L g ool (o 4 by el Sebg el 28 ol
sl slod jo Sl bl oo ial38) oiS Jalo codlad
) logad) 95,5 oo oamlice Caels VY g el FA el YY
PRV-YRA )Y}cgji.uo Voo clale 9 el VY B ).)‘ UJJ.M..H.J
Omizmed ol Qo0 FAY ]SS gignle Bl aS W S
SRS Ly Yaeg oo Ar b plp 9pwl SS9 Jly 1Cs0
A ool yLas Compusyn

X-int:  1.90407
Y-int: -0.9664 +/- 0.05295
m: 0.50757 +/- 0.03013
Dm: 80.1799
r: 0.99650

oot lars K562 sloJobo 5250 ol ol

o5l aigead 4 cels | oo 45 g 0l 003l 5,984 58Il STL
G a5 0SS S > TBE 3L 09,0 9 J5 59, 45 o5 ool
Wlliws lawgy Coled,n Woged Al obml 095 d9250 (39
VF) 285 &y a5 51 5 o p e
ol (Joho Syo gy 2 sl HoECSE (6500155, g
L 2 oo oS5 glals Y ol 1 ocSale V7 51 S5 a4,
Cedale ) g S S s 5 A Ay, FBS ) - ot
bSaly 4 g)ls 1Cs clale 5wl Solgylly alise sla
Salz 5o Slgize (grlisSSl Celes FA 5l a3 ;5 00534
59yl 48350 )3 jed Ve v e )0 9 28l Jlasl sy Soe 4
VeroVoe gy (59, 9 0D diBn ) 590 (g1 Sligime S
g o 4, asbe (05 S8 e e s e
28,5 18 oS cile az o Ve gles jo 4dBs VO s
FedoSee B0 Joko Cgm) (59, 008 Foi yile 0)bgd e
o) euds 3.8, Hoechst 5, Jg e ¥ ¢ PBS 5L
4 5 03938 (PBS 3L yidg Sae )+ - 5 HoeChst [2Jg 5o
o0 b ol sl sBislesl sles o ards Yo o
00933 PBS 3L yidg e Voo gy (59, 9 0d ok il
Sy (158 Shgione B ol 03) pa 4 MalS g w8
g ALBS BY (g9, 1) sdnliawsds sladiges 3l oyl SO Lyl
S K 25 ot aeY 6,5 S Y o sy
W8S S gosalin Ve oleS)n 2l b uile gl

(YO) ol
*] b
= b o b W 24H
b
b b W 48H
72H
V2=50uM V3=75uM V4=100uM

Sl S g, llg clale

K562 sl Jshos (55, 51 ol Selglly cialisee glacdale  Sleossy olsee simlin = logui

120
a a a
100 2 _ a
2 gp =
.! b
;J: 60
3
=, 40 (o]
20
0
Control methanol, V1=25uM
DMSO
YZA

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.3.2.8
https://journal.fums.ac.ir/article-1-814-en.html

[ Downloaded from journal .fums.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22285105.2016.6.3.2.8 ]

K562 (slaJghuw (59, SumlSuig pally (599095 Sub sullad

W40 5ol [ ¥ ool | it Jlo [ s (S she ol K515 alons

ol UL“'“J‘ B M‘siu‘a)...lb QLA)Q Ls‘)" @LA).) (§00gde
A5 e

sl Jlogi bawgs Jolo a5 2 g oo 5 S5m| oo
Bedee Wl ol S3gplls MM L gadg s Sl
ol slo i 525 e ilad rimad 4yl Sl
599 59 3l Sgplls b leys 9]0 widg 25 (Sloginw )5 59095
YeSsd (ol 00y a9 Mol 00, So 0 Y MM g - /0 (0
s b 5 el TA 50 YF-DR wd oo 4 sgiie Ss s
Be) M|£5H|5 axJlao ‘)9'“"(54 celw VY g Qoo Yy
L QLA).) as AR 0 UL.H..» QL’.:.....‘L.& o')‘”dj—l oq.‘»),,f
GB35 el by ool Gl ol 4 (e
2 el Sedgylly 5 S0 Slalllas jo 090 mjsiasy
S 009y Oy degelS (Gl (b Logidlig 5 (leys
5 oS lugrd 5 Logien Bgls (JloyogiSlyye ey
Oz (V7)) ol b,y I 55 R0 by (nax
9 M9yl g adgl JlopogiSly)si sgeg5 50 demslST3g 2l
5 Jolate sl s i Slajgeg 45 LogiadlVgus
aS Wlosls  lid bl el oad gwy el GS0S
wads oansS Tl ol s glaclale s gl gl
Colled 95,5 o0 5 5 sum ok a5z BBy ) o
Oley 9 595 4 ataly Sygots | (2liy9esi 5 (SolS oSS
ol RT-PCR 5 0wy gl b oaiS (o0 055
aQ w‘s M‘&JBIJ‘B Sy Qo g.,.».ll:_‘! aS Sl oaosls
(YY) &l CMYC 4 CDK4 4 TP53 )L

S35 Sl SS9 lly 1 45T ams go i (oele gl 95
2y Sl W8S I3 (cw) 2 9550 95T KO62 (sla Jobo
1 oadpll alive Slallls b dpusl Setg o lly 1 il ol
Al SS9 dlg a5 a2 oo lis b o ls Slsdren aie) oy
g0 (P<0.05) 5 lo o jobas ooy g lacdale olas jo
5 Ol & alunly 59500 5910 Sl g 005 oo (Jobo o) loe
5,5 sanlice ol sa |, 1

Aol Sty lly oadplnl Slalllas 5 Loy p ol 5

ol o 0gd &8l Sie b GralS g (6K ;o Wil o

journal.fums.ac.ir

M‘s&jjﬂ‘j 6s)|\b aS MQGA OLW C.aL».v .b}o.; oanlice
Olnle 09800 KOB2Z (sla Joho )3 ool 5 Wb Sl crge
235 o s Gl Gk 5l Jobe S ye el

Sl o6 K562 (sla Joko « Johor 5o Comdy (canyp =) S

odds Hlawd slaJsbw jo oalionnlice Su5eled,90 Ol s
- ol mls cpl cpl plo el Jolw )9,..:5.:] oyl

D95y ,Sua y 5 HOBChSE b ooy (650155, K562 (sl Jolow —¥ Sl
o Jlass slasbo o s 550 cslo ok il il sl
3l SS9 5l

G S Al g Sy
cdale ;o HDAC Ssles 31 codlad 00iiS oo it ot
ahowgds gugiy) Codld il sl el SSgly Ul
Sl ol 4t a5 wiols )l 8 romiw 9,40 Hela sl Jolo 5o
HDACL ol SCsg,ls a5 09, oo Uizl .0ge HDACL (oYL
aS < [FICsomM b 50 a5 aiasly (g, 50 INVItr0 Lo jo |,

8



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.3.2.8
https://journal.fums.ac.ir/article-1-814-en.html

W05l [V olad | i Sl | L (SCi gy ke oSl alns

Oled 9 Ml aighs

[ Downloaded from journal .fums.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22285105.2016.6.3.2.8 ]

‘53‘\5)«-\5 3 s & o
| Lo andllas ool Jol o plos o a5 linge ool 5 0L 4o
el ) Sas JlS s S 65k g oles
&L (p,l
Al 00 S5 edlel ) oxdlie o)l 4isS e Basun g

References

1. Zand A, Imani S, Saadati M, Borna H, Ziyaii R,
HonariH.effect of age, sex and blood group on indicate
of leukemia. Kowsar medical journal. 2014;15(2): 111-
114,

2. Kwan JM, Fialho AM, Kunda M, Thomas J, Hong CS,
Gupta TK, et al. Bacterial proteins as potential drugs in
the treatment of leukemia. Leukemia Research. 2009;
33(3):1392-1399.

3. Tenbosch GJA, Joosten AM, Kessler JH, Melief CIM,
Leeksma OC. Recognition of BCR-ABL positive
leukemic blasts by human CD34+ Tcells elicited by
primary in vitro immunization with a BCR-ABL break
point peptide. Blood. 1996;88(41):3522-3527.

4. Apperleg JF. Part I: mechanisms of resistance to
imatinib in chronic myeloid leukemia. Lancet Oncology.
2007;8(11):1018-1029.

5. Hochhaus A, Kreil S, Corbin AS, La Rosee P, Muller
MC, Lahaye T, et al. New ELISA technique for analysis
of p53 protein/DNA binding properties. Journal of
Immunological Methods. 2002; 267(7):227-235.

6. Bonyadi F. Comparison of effect of cytoplasmic
extracts and cell wall of sacaromysesservisie as a
probiotic on K562 cell line. a review Blood. 2011; 56:1-
15.

7. Klein E, Ben-Bassat H, Neumann H, Ralph P, Zeuthen
J, Polliack A, et al. Priperties of the K562 cell line,
derived from a patient with chronic myeloid leukemia.
International Journal of Cancer. 1976;18(4):421-431.

8. Koeffler HP, Golde DW. Human myeloid leukemia
cell lines: a review Blood. 1980;56(2):344-350.

9. Han S, Kim Y, Kim T. Role of apoptotic and neurotic
cell death under physiologic conditions. Biology and
Molecular B iology Reports. 2008; 41(21):1-10.

10. Meng XW, Lee SH, Kaufianann SH. Apoptosis in the
treatment of cancer: a promise kept. Cell Biology
2006;18(54):668 — 676.

Yy-.

05 ool gl sl Sty lls 45 ol i ol « e
czge gl pl aS o Glis @mls izren 5 el (559058
Slagmyy sl Iy 05be0 Sl sladshe ;o sl
9 P Slidod wiejld (380 penilSe 4 002 (2 5 Fiden

el 5580

11. Wong SR. Apoptosis in cancer: frompathogenesis to
treatment. Journal of Experimental and Clinical Cancer
Research. 2011; 30(87):2-14.

12. Burton BS. On the propyl derivatives and
decomposition products of ethyl acetoacetate. American
Chemical Journal. 1882;3(9):385-395.

13. PeruccakE. Pharmacological and therapeutic properties
of valproate: A summery after 35 years of clinical
experience. CNS Drugs. 2002;16(10):695-714.

14. Henry TR. The history of valproate in clinical
neuroscience. Psychopharmacology bulletin.  2003;
37(Suppl 2):5-16.

15. Hicks CW, Pandya MM, Fernande Z. Valproate for
the treatment of medication-induced impulse-control
disorder in three patients with parkinsons disease.
Parkinsonism & Related Disorders. 2011;17(5):379-381.
16. Loscher W. Basic pharmacology of valproate: a
review after 35 years of clinical use for the treatment of
epilepsy. CNS Drugs. 2002;16(10):669-694.

17. Kostrouchova M, Kostrouch Z, KostrouchovaM.
Valproic acid molecular lead to multiple regulatory
pathways. Folia Biological. 2007;53(2):37-49.

18. Chiu CT, Wang Z, Hunsberger JG, Chuang DM.
Therapeutic potential of mood stabilizers lithium and
calproic acid: beyond bipolar disorder. Pharmacological
Reviews. 2013; 65(1):105-142.

19.Vondracek J, Stika J, Soucek K, Minksova K, Blaha
L, Hofmanova J, et al. Inhibitors of arachidonic acid
metabolism potential tumor necrosis factor-a-induced
apoptosis in HL-60 cells. European Journal of
Pharmacology. 2001; 424(5):1-11.

20. Elbashir SM, Martinez J, Patkaniowska A, Lendeckel
W, Tuschl T. Functional anatomy of siRNAs for
mediating efficient RNAIi in Drosophila melanogaster
embryo lysate.  European  Molecular  Biology
Organization Journal. 2001; 20(12):6877-6888.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.3.2.8
https://journal.fums.ac.ir/article-1-814-en.html

[ Downloaded from journal .fums.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22285105.2016.6.3.2.8 ]

K562 sla gl (59, SamlSu3g pally (9095 346 ullad

W0 b [ ¥ ojled | it b | L (S pole ol K15 alrs

21. Berridge MV, Herst PM, Tan AS. Tetrazolium dyes
as tools in cell biology: new insights into their cellular
reduction. Biotechnology Annual Review.
2005;11(3):127-152.

22. MoosaviMA, Yazdanparast R, Sanati MH. The
Cytotoxic and Anti-proliferative Effects of 3-
Hydrogenkwadaphnin in K562 and Jurkat Cells Is
Reduced by Guanosine. Journal of Biochemistry and
Molecular Biology. 2005; 38(4):391-398.

23. Maroufi B, Ardestani S, Kariminia A, Naderimanesh
H. The Effect of Vitamin E on Splenocytes Apoptosis of
Gamma-Irradiated BALB/C Mice. Iranian Journal of
Allergy, Asthma and Immunology. 2005; 4(2):77-82.

24. Lee A, Whyte MKB, Haslett C. Inhibition of
apoptosis and prolongation of neutrophil functional
longevity by inflammatory mediators. JLeukoc Biol.
1993; 54(4):283-288.

journal.fums.ac.ir

25. Vondracek J, Stika J, Soucek K, Minksova K, Blaha
L, Hofmanova J, et al. Inhibitors of arachidonic acid
metabolism potential tumor necrosis factor-a-induced
apoptosis in HL-60 cells. European Journal of
Pharmacology. 2001;424(8):1-11.

26. Duenas GA, Candelaria M, Perez PC, PezaCE,
CruzHE, HerreraL. Valproic acid as epigenetic cancer
drug: perclinical, clinical and transcriptional effect on
solid tumors. Cancer treatment reviews. 2008;34(3):
206-222.

27. Li XN, Shu Q, Su JMF, Perlaky L, Blaney SM, Lau
CC. Valproic acid induces growth arrest, apoptosis, and
senescence in  medulloblastomas by increasing
histonhyperacetylation and regulation expression of
p21Cipl, CDK4, and CMYC. American Association for
Cancer. 2005: 4(12). 1912-1922.

YV



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.3.2.8
https://journal.fums.ac.ir/article-1-814-en.html

Journal of Fasa University of Medical Sciences | Autumn 2016 | Vol. 6 | No. 3 Aalaei Sh. et al.

[ Downloaded from journal .fums.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22285105.2016.6.3.2.8 ]

Original Article

Evaluation of Antitumor Activity of Valproic Acid on K562 cells
Aalaei Sh*, Mohammadzadeh M, Pazhang Y

Biology Department, Faculty of Science, University of Urmia, Urmia, Iran

Received: 19 Aug 2015 Accepted: 05 Jul 2016

Abstract

Backgrond & Objective: This study was performed to evaluate the antitumor effects of valproic acid
(VPA) drug on K562 cells in vitro.

Material & Methods: For this purpose, K562 cells were cultured and treated with different doses of
valproic acid, and its antitumor properties were measured by MTT assay 24, 48, and 72 hours after
treatment. Then, DNA electrophoresis and staining with Hoechst were used to analyze apoptotic cells in
vitro.

Results: The antitumor effects of valproic acid increased in a dose- and time- dependent manner. Also,
the apoptotic effects of the drug were approved by electrophoresis. The maximum inhibitory effect was
observed in higher concentration and after 72 hours treatment. IC50 was calculated 80Mp by Compusyn
software. The results showed that valproic acid was an efficient drug for inhibiting K562 cells, and its
antitumoric effect would warrant further.

Conclusion: Accordingly, valproic acid is suitable for inhibiting K562 cells, and these antitumoric
properties would warrant further studies on the clinical application of valproic acid. Therefore, this
drug might be effective for the prevention and treatment of chronic myeloid leukemia.
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