ol 3) sl al=o
VAA-YA7 N E- e 55 9318 )8 Y o)l \D 09

e
o £ 4_“:9_9 —— .

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

(Z-Ligustilide) dwlwiw g% (5353937 9 (gl Cirow i1 (w3 39

Cawdig md (2 s Jghw g MCF-7 Gyl b o s sl 3

Annexin g MTT sbygyg03T 31 o0liw! U HDF1IBOM Sl

¥ Gwlgoli g Subls Juld Mol yae Samw

v

,;AwloU)ﬁuUaﬂ;\J;US,A@L:Q;&:AJ:;QLL)M@}J\@J;@L;)\US{‘_;dng\l:%;\&ﬁzg.x.a,u,aj
sladshe o2, b anslio 5 MCF-7 Sl 0l 1 sladshe se25 S5 2 (LeslS 30 03le) iz S 31 ol aalllas
255 515 Uil s sy 359 HDFIBOM Ll codls b anb

o S calss ekl LS 31 e HDFIBOM 5 MCF-7 (ses; gbdsbe ipm,pn o)
EA Do (G a0 S e Yoo 5000 O ve 00 ) (Z)-3-butylidene-4,5-dihydrophthalide (Z-Ligustilide)
)-};,vxT@;);n},”MTT eSSy s b ot LW el leslital Uty oUl5 e 02 5l Csll VY
b obel Johos o3 S o) Oles 53 L3 (ANNEXIN-PT) iy o g1 5 0= oSSl S 5 (5570 5w sl oS Sl o3lizal
43 bl Huynh-Feldt s ANOVA (sla0se50 5 FlowJo 5 SPSS (sla i sle 5 5l eslizu

Sl 5a)als GLaS 1) laclale e 53 tew oUls dwys (2alS MCF-7 Jole o35 sl MTT 4050 b sl
1o/Ae & (0 mg/ml) /1 /40 3 caele VY LS s (Yoo mg/ml) ZVAY & (00 mg/ml) Lvee sl caels (A
i 3 s o3yt Chle 5 Oy atels Syn sl SWI Ol oS sl 0L ANneXin ool s (pizes ((Y++ mg/mb)
JAV/E tazele VY Sl 53 s (00 mg/mlb) ZAAY azele $A Sled L3 Sstsl doss op mie el a8l 20550 e S
S O3 53 a3 s Ul Ao 2als HDFIBOM ke o35 sl MTT Ogel mls 35 00+ mg/ml)
Shtazele VY Sl s o Yoo mg/ml) 70/aV 4 (00 mg/ml) 7AV/YE Gl cazele A Sl sadsls OLiS 1) J xS ey S @
el de e s« Sed e Annexin oo @ Gb maen (Y00 mg/ml) 76/¥\ « (6+ mg/ml) /4.+/4¥
TNV szl VY Sles L3 ((Vor mg/mlb) 78/Y) sazele $A Slad 53)des e OLES 1y (g b Aoys Al D13 5sn sl
216 oLz HDF1BOM ladshes 3 1) (g 55 BB ke Clas bz K3 (Y-« mg/ml)

S sals Gl slad sl ol 5 280 s soler S Sl W Gl 5l a5 4l a5 L s S e
255 o3l Oty Ol e 53 Ik 55 2l (sl Ll 55 e OF s e

Dl s e Slad s (Ol O oo eSOl i 5015 s 5] et 58 16 dST slaols

12X e lie 3L,

Vers  Clgas)ldlie Budy

1 g oy ik

0Ll e dorw

s3T ol&ils 5,5 s dly 4l f.}l’ [RCEHN

Email:

mirzaeian71@gmail.com

!

Ol 38 e oDl ST oKy 35 e dols il ke sASCESIs (g g L2 oli2 IS )

Ol 05538 ol 3151 ol KNs (05,38 dmls o (S gy 0aSEls (KBS 058 e ¥



https://payavard.tums.ac.ir/article-1-7022-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

e glos ous 3l ) 2

33 J.):i.fj} Sl Shew ) ol S ol gasdlas s b S
b sladybe 5 (MCF-7) 0Ll Ol (o g S 5T S5k 03,

45,5 Lol (HDFIBOM) Ll cdls b

SWIP Ov9)

S5 WA Ul 53 oS ol w tash caddlas oyl
A1y bl T il a5 e S e Dliies
S pole oSl Koy eaSiils o5 a5l 5 58 e
Hols T 0ga3T Sl eslizad b (bl oy A el Olgis!
SPSS )izl 5 5 b 51 Huynh-Feldt Oye31 s ANOVA & b
s 784 Ll ilesl aes (gl Oluabl sy s ¢l=il FlowJo
A3 S s s e P<r/v0 g us an S

by G glad gl o3, cis'e

¢l ¢l 5Ls, e HDFIBOM 5 MCF-7 J ke slaes,
25 RS g Olnl e 5 K85 p5 e S el Gaes )
7\+ Fetal Bovin Serum (FBS) (s> DMEM .S s
XVeC) Lls CO2 L 5Ll oy, 7Y Penicillin-Streptomycin
ol 3l s Sl o g per Sl A esls kS (740 02 570 CO2
A eslizal a3l el (sl a0 1 ad she

i €1 5 asbe 5l 5 o

CS 5 mle Sla 5 eslel &g xS e o3le
S eslizal b dos S 4 (£6YYV 1)) sams ol L Sigma-Aldrich
S Al S e Yo 000 e 0n o laclils J 61 I
HDFIBOM s MCF-7 b slaos; sles sl 5 dd ang A 55
s S eslazad

MTT iy, e

s Ul e el S el
Ose3l G=jb 3l HDFIBOM 5 MCF-7  Jylo  (slaes,
L «(Dimethyl thiazolyl-diphenyl tetrazolium bromide) MTT
(Sigma-Aldrich) Thiazolyl Blue Tetrazolium Bromide =S | eslaca
K355 S Gray ol 3 At (23l (TAATN)d yams oo L
S o o 5T a5 (MTT) dslos s 05 d 5305 a5l e
Ol (Sl 5 dsdome e oS 5 a odled lad s 555 080

O})} J‘}l_.ﬂ °>(\"~ Sl g)‘)_L;ﬁ Q_i\ (5|J_’ (Yf.)}}_JJL;A J_a.)u.;

4040
Sl Oy 53 ad s J 28 5l )l s 51 G20 (S slons O
en Ll 1y 0l b sbcwnd Ksw g a8 L des Uis S
ot L esls aseds dlsldl e )3 ST o sasa Ol g5l 5|
O s 151 o Sl 51 (S e 4 Ol Ol () 5155 e O3
53 el (M)l 063 53 Ol 5l 30 S e gl cde eess
3 S5t S el 53 Sl s B 05 3 Dl Ol o
ol Oleys ( (Saeb sl e (ulaub sl e Ale S5 050
SOl aile (BT el oS et i Ol ol oSy s0
Ol e Olays gl (E30)ail o BRCA (sbs jiger 5 Ol Ol
ol ool a5 el s S eslaxal widda slagle s 5l Ol e Ol
5 el Ceslie sbl O Glad s 5 LESL 5 placd lagls
25015 OLLS LS 5 3l eslitad oo 0 1y e s ST 20 00 s
55 SWlae L 5l andl oS ol sls Baw S Cdew 5 Lolse b
Sl s S L s S AVl Sl 2V Coeal
bl Ol 5l 5 Kelussia odoratissima Mozaff _.Je bbb sl
(Apiaceae) 0L i ool gl dadizyl OlalS 51 S (M)A 3 a5
wosl 5 pals oS Olgeas 5 A8 o iy Yo clelisyl s oS ol
oS 53 Ol eddplnil Ao Sladlas (4)5 48 o 13 eslizl 5 50
ol sl Ao Oledlis @y A (Sl b ol gl oSl
bl bS5 Sldlas (el S| STy s el
s o Ol (iledd Jdsei gay 328 GC/MS L i oS a8 5 S
Z-Ligustilide oS sl slacand 31 julul Godes S5 &S
Sy el VB gamsiin L S 5 S e S (VY- 0) e
S il G S el 53 edd plelis SLS S o e
Ao ol adas S 31 eds 1S Ll e 0TVl oS
(Do bl (¥4 slads (VDoledlns (Ao
Chsloes 3T I3, Ll 53 bdsha 5l 5 ol Slaws) o1
et 3N VIO el gs s S wdy S w glad ke (YY)AS
Slaal glalis Gl s K 5 ey bt sla Sy
ool Ol jds gla gl 5l (glos 1S il (anw 5 gl L sl
338 ol S e Jshs o3, S MCE-T il 55 0 o Conl S|
uorl 3Ol ool sy (g3lass dle 4 03 S5 NAVe Jl

Sl Ao DIl e i e Oladd 4 5L gams s

A4

Ve w55 9313 5 0¥ o louds 1D 093 wsoduw 3)5ky alxo


https://payavard.tums.ac.ir/article-1-7022-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

Mo 5 Ol e s

o ks L (Sigma-Aldrich) Annexin-V-FLUOS Staining Kit .
V) et sl iy cpl 3 s S ey (VVAAAOER 4 )) ] smes
Cole VE Cdeay 5 A esls ciS Sals T el Sl s s Jl
Dled 5 ghaians (05l S Oley plall 51ty 128 5 Do Ol S
Glackle 51 2 Lo ¥ U Ol oy lases dad gl gazel VY 5 €A
Lol ¥ b bdge wolsl 5 s 8 0Kl iz ;50 Ciloss
ol g 0T & 3L 035331 b 5 L o3l 5 9t 3, PBS J gloms
FLUOS « e Annexin-V s, ble A3 g R
S 5 g 8 slad ) & (Propidium iodide) PI 5 (Sigma-Aldrich)
3 b 53 gl Sl 4233 10 Sl a5 s S WLl il g (551>
G slasls oaws w s (B cgr by BB L L

Las s FlowJo Sl 5L ol slaesls Ll s Jae

Lasl

YE e G, b Lacl 5 dis esls ooiS il A1 ol slacSals
LS s bl glaes S slad o s s S a0 SO el
ki K e /e, S e Ter 5000 e 00 glaclile
plu;:u)'(aulj\.x_g.p,\i;ﬁ)u;wl_mwjil\c;.x_pélj_g
s B GBI Sl ey 5 s L S ) ey
UMTT Jydos dms ad 0 5.0 8 &3 0 PBS U s
s 5 4,8 Gl LacSals a0yl oy S e 0 il
A DMSO 1)y S ) v e g s i S el ¥ s
ELISA o83 a8 L DMSO (5,55 i 5 4t 4Ll Sals
A (g Sesll e gL 88T 25k s reader

Srogan s g, @

S bess 5l Ol it S A 5l Gaios

5 eslizul b Annexin-V 0451 3 b 5l HDFIBOM s MCF-7

Oebw VP g €A ple)ses )s MCF-7 Jolw 3y ¢,1my) (30197 1 salaTwgiy) caliis (slacble 136 ¢| Josa

+mg/ml o mg/ml V> mgml ‘or mg/ml Y. mgml "
oL

Yook (ZYATES /7NN o Vi =5 J0 U A VAT B2 JA 8 RVNESVAYS cela A

ARRE-D W/40+0/44  Yo/avEo/en AAVARE=A B O/ALE YV cele VY

Yoo C,.Mb)) M)} o//\i Mﬁé:ﬂ/rﬁé:ﬁ 0 C,.m_.&)) u\.ﬁ)}
Oy &S 315 QLIS @Lﬁ slaosls J:.bu”}-a.“«)'.?u“ g J:“Jgﬁ.a/r;w
Sl VY 050l 531 55 5 sl ol S oo Yoo clale 4 bg e e

‘(\ J}Je-)ﬁm»\

Al o3ls il meanESD & sow baesls %
Golagme o 4 Sl e D P<oseay %

MTT & e3l 51 slizal b ahan S Cilises glaclale 36

4 S MCF-7 iy 0l o sad sl ey oUlg5 Ao ys oS 515 OLES
55 ek S 3 e S Ciles glaclle 5 me 5 Cslu A e
0r chle ys de Vi Gl aSgsba (Bl Jals e kls gaas

oy ool 0 8 e Yoo CllE 55 do s VAL 4 2 /e S e

Scls VP g €A ple)oss s HDFIBOM (Jolw o3) ¢, Tus) ;30193 1 salilngdy) calids (slaciale G =P Joso

+mg/ml o mg/ml V. mgml ‘or mgml Y.+ mgml "
)
Vo AV/YEEVTA AB/AQEA/AT YV/QTEY /Y0 0/aVE+/0V sl SA
Yok Qe/Q¥ENY /08 Va/ATERO/ Y YV/FaEY/Y4 ARCVALY cele VY

Loy O/QVQI".;‘%/?‘;& 0r clle s Aoy AV/VE Gl aS (g sba
Aoy 5o cele VY Sl 5 ) f;&/r;dltﬂ Yoo chle

or chle s aws s 4r/AY 45(5)_914“4. (3l hals s tﬁu};

Lo osls Jisld meanESD & son aesls

Golsme han 4 il Jls e el P<e/en )

Se3) (;:-w\-i) ‘;LU)J d\j:.&j %}Q olises LQLQC,.H& J:‘JU
03051 51 eslizel L HDFIBOM  Sludl cdlus b ks slad 5o

28" cele A )LQ.;J BE d”w.i) &U)J J:.alS L;aJ&.Q)QLiJ MTT

VE- - )5 93135 ¥ oplouds 1D 093 wsoduw 35k alxo

\a-


https://payavard.tums.ac.ir/article-1-7022-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

e gl oo 3l () 2

Ol bebkile gaes o i S 15 adan K e glaclale
4 o ditad Saual oLl e 3 S Lladde dos 5 wsl
f&)yﬂ;}}:ﬁﬁTéw\)w'mlsdj;rle&‘ﬂ‘JjLSa};

RGO P P P R Y E PV PP SR PG =1 VLI

MCF-7 Annexin-48H

97.90 98.30

85.30
66.20
21.70
13.40 12,
.37. ']' .49 L.61 .05 0.75

200 mgml 150mgml 100 mg/ml 50 mg/ml

Groups

ooy ol p 8 e Yoo Sl s do s 0T 4 1S /e S s

Chile 4 by e et oS 5l DL b slaesls o 5 4 3
(Y o)l ol VY 05l sS31 53 5 2 Joalp S Jon Yo

5551 GWI Ol o 313 0L Annexin V-FLUOS 551 s

= Live
Early Apoptosis
120
100.00 = Late Apoptosis
100 Pop
g0 £
=]
60 =
@
40 *
20
0.00
0.00 0
0 mg/ml

acln €A ple)ss )s MCF-7 (Jolw a3 )s ')gl_gg.ﬂ sy alaiwgay) piG ) Jab
(S)siae abuw @y Cuwd Hsgies BUIAl P<o/o0l)

MCF-7-Annexin-72H

96.30 97.20 97.40 95,10

100
0
60
40
20
82284 98178 05151 2.991.95 00.00 00. 0

200 mg/ml 150mgml 100 mgml 50 mg/ml

Groups

= Live

Early Apoptosis
120
100.00 = Late Apoptosis

= 2]
sisoydody

0 mg/ml

Aeln VP plsicss ys MCF-7 Jolw a3y s ')gigg{\ SN P s3aliTwgas) P3G P JSb
(S)s¢ias abuws @ Cuwd Hlsies BI3Al P<o/o0l)

(Y K)oy YA s ale sl 51 2l
Ol e 45 s oLz Annexin V- FLUOS o051 51 ol =W
&l S HDFIBOM Lol codls s anks slad sl 5500 1 sl
Ak K Gl glaclils 5 ome 55 Csle VY 5 EA Ol O
doss Jy col sl Slas Julpl bebls aan s s S8
RS o3 8 a Sd s I3 Ssslite e 0 & abdsle

RO PR PPN S T

5 (Ao W50l Aoy oo ie cole (A Sl o

236 padshe pames sls ) Adan S A ol p S s 00 2 Ble
At 5 ) ol S o V00 B 3t gl ey e e
VY s 53 Geomen () K0 (Ao 3 WYY ) olac bale L 51 iy
4 by s VY 5 dos AVIE)5 gl Ao s p i el
S badsbe s cl dan S Jorlp S ka1 00 510 Slac kil

Aok S 2 ool S oo 00 e 3 s S 0] s gl e

14\

Ve w5 9315 5 ¥ oplasks A0 095 ol 3)5ly al=o


https://payavard.tums.ac.ir/article-1-7022-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

Mo 5 Ol e s

HDF1BOM- Annexin-48H

73.50 72,80

I I 63.20

53.70
L144.60

36.5
2470 23.00 I =
421
1.80 ' -~ 1.62 0.30

200 mg/ml 150mgml 100 mg/ml 50 mg/ml

Groups

100
80
60
40
20
0.13 0.0 0

= Live

Early Apoptosis
120
99.80 = Late Apoptosis

sisoydody

0 mg/ml

Acln KA plsicss )» HDF1BOM Joglw 23) ) ')gl;g.ﬂ S 1 31lTwgay) P3G W JSik
(s ias abuws @ Cuwd Hsies BI3Al P<o/o0l)

HDF1BOM - Annexin-72H

79.70 82.80

70.20

60.40
I
39.10

18.60 16.50

L67 . 0.71 - 0.50 0.30

200 mgml 150mgml 100 mgml 50 mg/ml

Groups

= Live
Early Apoptosis
120
- .
99.80 100 Late Apoptosis
80 %
=
60 =
2
40 =
20
0.13
130.0 0
0 mg/ml

acls VP glejoss j» HDFIBOM (gl 83) )3 190037 st 1 salafwsgiy) p3G o€ Jb
(S)siae abuw @y Cuwd Hsies BIIAl P<o/o0l)

S50l 3 o ki S35 4830 26 55 5T ¢ 55 s HDFIBOM
Db 03y 55 aews Ul Ol &8 sl 0L ol @L:} A S
el a8l S alen K 55 33l L HDFIBOM 5 MCF-7
5 ol sy goslas 0K 5 Sble slo wlie ba
L1 MCF-7 Jghe 035 655 2 O 56 5 gl pand 15 obs sl
Loy xS opl 5 Jalajl 3 Lol a5 MTT a3l 5l eslinal
Sk 1 obs sl 5 e flS ISlgsas solas S5 S
iz 53 (Y0)3,ls MCF-7 s o sladshe 0bes 5 55 a5 anely
el S S oS e lae g5 p OLSen 5 A S50 g &S
shils & el Z-Ligustilide slul Jol S5 o sl olad as
Sy b ol s Lo Sl Sls) g1 sl
L 8 gbr olS ojlas Yo\) Jle ,3 Lin 5 Chao .(YV)owl 58

s Jlesl glyls Z-Ligustilide o5 al s 5 s S gl

Chle 5 cele $A Slas 3 (o3 /7)) 550l Ol o 2

5 padsle tpman sl 55 dlan K ) e S L Vo
A s sl S e Yoo ale s s Syl ey sl e
03 o ol gad e o i 5 (Mo VI/0) s ale L 5l i
e (¥ KE) (Ao 53 WYY 55 o 0is 1) J/p S L 00 lals
Chle @ b e (o3 V) 350l ds s op i (olo VY les o
D sl o 53 48 pladshe sl o S 2 Lafp S e Yo
Al 3l ke M S ) efp S s V00 Bl s s 55
Sadshe i (J 28 05 S b anslie 3 5 (Ao s ATA ) Culac bale

(i Ji&)(ijérq/\>>)&ga O%J%&A/rﬁ&”\" - ] . B e.L.v)'
-

9 MCF'7 L;_}L‘N LSLAe}) BE L;L.M._:“) t}'-’-b‘); c&‘}d uﬁl BE

VE- - )5 93135 ¥ oplouds 1D 093 wsoduw 35k alxo

\ay


https://payavard.tums.ac.ir/article-1-7022-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

e glas oo 3l () 2

S5 A%
Sol S 5 g oS aS el 0T Sl ias ol s
Srotal S ot s 2 IS0 Ly a5 e il S g O
10 les Ll ol Sl e sl s 55 1y 5 5T Jsbw (gods
s Ol Gl glad s paoiuly pds s 4 a5 L
Q;ji_m&,_Aggﬁ_‘ju‘uégwbl”}_ﬁ‘f@wu)@b
o3 S e Ol U Sl 0 5 e o D3l 3525 p e
s o o Sad s 2S5 S e a4 e S
S S5 5 s U5 RS L i K Sl sl A

)Hé\)ﬁydwd&ﬁﬂdbjéjdﬁi_mﬁ)é
SOy g SRS

o0l g b di) uld S el ol allie
~ (Z-Ligustilide) alaw S snpl 5 Jobow Claw
Mg b aeb sadsle s MCF-7 Ol 0w lad sl
«Annexin 3 MTT slag el 5l esliwl L HDFIBOM Lol
IRJAU. G aS a5 8 i asly ot sl3T ol zils o yaas
b oS a5 il s )T JLe ;s KAU.REC.1398.003
3ol (e gl i 53 (b el baoble (s Sl o
el 03,85 Sl s el e

References

Sl Ol 5 Sl SSggla Ao 5 Says bl Qb uls
ol ol ool esls JialS 1 sad 05l HT-29 Sl o glad b
5SS e laesy pln o (SooS 5w S Z-Ligustilide
OLzs Annexin 0sa31 @l ozmen (VD315 055 O e slad she
5 0boy 4 atesls MCF-7 ke 03, 53 550 00 Gl Olsee 45 das o
e 4Bl G sl S el iy s B ey e
S5l ol A e 53 &S Ld e HDFIBOM Jle o3, 5550 3
o o 5348 Llad e Ao s s Bl g 5 LB 258l ls 5l 3
Jl 53 OLSen s Ma ol wndls (g St (il s 55 0l iy
Sk o5, s, » tamoxifen ; Z-Ligustilide jl o) 4 YoV
(HS578t 3 MDA-MB-453 MDA-MB-231) ERa Oty Ol
Z-LIG S Koy 4 cpl a0 5 Lixtls eSSl 0050 51 enlinad b
55é0 BRU Oliy O o slad s 550000 4 e TAM L o s
Sl s a4 cal (Sen S 5 onl Gbsn Jske 135 s
Wl ol iz YoV e s Ll oS (6 s el s (YA)LEL
Ol Slis s Sl sadshe 53 dan S dauly & 555 5T W
Lwi@? 55 Cossdoe s 4 asdllas ol s (Y] ol o3l
sl 480 S o S o 3 W s (Bl e g S e
Gk ped a5 b v 53 1) A S Wl 5 e Ol L

1. Fadaka A, Ajiboye B, Ojo O, Adewale O, Olayide I & Emuowhochere R. Biology of glucose metabolization in cancer cells.
Journal of Oncological Sciences 2017; 3(2): 45-51.

2. Jain R, Gahlyan P, Dwivedi S, Konwar R, Kumar S, Bhandari M, et al. Design, Synthesis and evaluation of 1H-1, 2, 3-Triazol-
4-yl-methyl Tethered 3-Pyrrolylisatins as potent anti-breast cancer agents. Chemistry Select 2018; 3(19): 5263-8.

3. Huang S, Chong N, Lewis N E, Jia W, Xie G & Garmire LX. Novel personalized pathway-based metabolomics models reveal
key metabolic pathways for breast cancer diagnosis. Genome Medicine 2016; 8(1): 34.

4. Rafi I, Chowdhury S, Chan T, Jubber I, Tahir MA & De Lusignan S. Improving the management of people with a family history
of breast cancer in primary care: Before and after study of audit-based education. BMC Family Practice 2013; 14(1): 105.

5. Holm J, Eriksson L, Ploner A, Eriksson M, Rantalainen M, Li J, et al. Assessment of breast cancer risk factors reveals subtype
heterogeneity. Cancer Research 2017; 77(13): 3708-17.

6. Sabzichi M, Hamishehkar H, Ramezani F, Sharifi S, Tabasinezhad M, Pirouzpanah M, et al. Luteolin-loaded phytosomes
sensitize human breast carcinoma MDA-MB 231 cells to doxorubicin by suppressing Nrf2 mediated signalling. Asian Pacific
Journal of Cancer Prevention 2014; 15(13): 5311-6.

7. Pirouzpanah M, Pirouzpanah S, Sabzichi M, Pashaei-Asl R, Pashaei-Asl MM & Samadi N. The effects of silibinin on the
induction of apoptosis and inhibition of cell growth in MCF-7 breast cancer cell line. Iranian Journal of Nutrition Sciences & Food

Technology 2015; 9(4): 1-10[Article in Persian].

14y VE- - ,u5 93158 ¥ o)lois 1D 093 cnodw 3 ) sk al=xo


https://payavard.tums.ac.ir/article-1-7022-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

femaig

Mo 5 Ol e s

8. Hojjati M, Sedighi Hafshejani M & Shahrani M. Effect of alcoholic extract of Kelussia odoratissima Mozaffarian on ileum
contractions in rats. Quarterly Journal of Sabzevar University of Medical Sciences 2012; 19(2): 156-63[Article in Persian].

9. Mirhossieni F, Rahimmalek M & Ghasemi Pirbalouti A. Effect of oven and shade drying methods on essential oil yield and
chemical composition of Kelussia odoratissima Mozaff. Journal of Medicinal Herbs 2014; 4(4): 152-6[Article in Persian].

10. Rabbani M, Sajjadi SE & Sadeghi M. Chemical composition of the essential oil from Kelussia odoratissima Mozaff And the
evaluation of its sedative and anxiolytic effects in mice. Clinics (Sao Paulo) 2011; 66(5): 843-8.

11. Jafarzadeh L, Habibian R, Rafieian Kopaei M & Mohammadzadeh Z. Effect of hydroalcoholic extract of Kelussia odoratissima
Mozaffarian on uterus contractions of mature rats. Quarterly of the Horizon of Medical Sciences (OFOGH-E-DANESH) 2015;
21(3): 169-74[ Article in Persian].

12. Mirhosseini F, Rahimmalek M, Pirbalouti AG & Taghipoor M. Effect of different drying treatments on essential oil yield,
composition and color characteristics of Kelussia odoratissima Mozaff. Journal of Essential Oil Research 2015; 27(3): 204-11.

13. Khajali F, Ahmadipour B, Rafiei F & Hassanpour H. Antioxidative, Antihyperlipidemic, and growth-promoting effects of
Kelussia odoratissima in Meat-type Chickens. Poultry Science Journal 2015; 3(1): 37-46.

14. Omidbaigi R, Sefidkon F & Saeedi K. Essential oil content and composition of kelussia odoratissima mozaff. As an Iranian
endemic plant. Journal of Essential Oil-Bearing Plants 2008; 11(6): 594-7.

15. Ghasemi M, Mirlohi A, Ayyari M & Shojaeiyan A. Kelussia odoratissima mozaff As a rich source of essential fatty acids and
phthalides. Journal of Herbmed Pharmacology 2015; 4(4): 115-20.

16. Su ZY, Khor TO, Shu L, Lee JH, Saw CLL, Wu TY, et al. Epigenetic reactivation of Nrf2 in murine prostate cancer TRAMP
C1 cells by natural phytochemicals Z-ligustilide and Radix angelica sinensis via promoter CpG demethylation. Chemical Research
in Toxicology 2013; 26(3): 477-85.

17. Salimi M, Ebrahimi A, Shojaee Asadieh Z & Saei Dehkordi SS. Essential oil copmposition of Kelussia odoratissima Mozaff
Iranian Journal of Medicinal and Aromatic Plants 2010; 26(2): 147-56[Article in Persian].

18. Kan WL, Cho CH, Rudd JA & Lin G. Study of the anti-proliferative effects and synergy of phthalides from angelica sinensis
on colon cancer cells. Journal of Ethnopharmacology 2008; 120(1): 36-43.

19. Liu L, Ning ZQ, Shan S, Zhang K, Deng T, Lu XP, et al. Phthalide lactones from Ligusticum chuanxiong inhibit
lipopolysaccharide-induced TNF-alpha production and TNF-alpha-mediated NF-kappaB Activation. Planta Medica 2005; 71(9):
808-13.

20. Dietz BM, Liu D, Hagos GK, Yao P, Schinkovitz A, Pro SM, et al. Angelica sinensis and its alkylphthalides induce the
detoxification enzyme nad(p)h: Quinone oxidoreductase 1 by alkylating keapl. Chemical Research in Toxicology 2008; 21(10):
1939-48.

21.Huang SH, Lin CM & Chiang BH. Protective effects of angelica sinensis extract on amyloid Beta-Peptide-Induced Neurotoxicity.
Phytomedicine 2008; 15(9): 710-21.

22. Yu Y, Du JR, Wang CY & Qian ZM. Protection against hydrogen peroxide-induced injury by Z-ligustilide in PC12 cells.
Experimental Brain Research 2008; 184(3): 307-12.

23. Lee AV, Oesterreich S & Davidson NE. MCF-7 cells—changing the course of breast cancer research and care for 45 years.
JNCI: Journal of the National Cancer Institute 2015; 107(7): djv073.

24. Gomez Perez M, Fourcade L, Mateescu MA & Paquin J. Neutral red versus MTT assay of cell viability in the presence of
copper compounds. Analytical Biochemistry 2017; 535(1): 43-6.

25. Sadeghisamani F, Sazgar H & Ghasemi pirbalouti A. Investigation cytotoxic effect of hydroalcholic extract from combination
of Kelussia odaratissma Mozaff and thymus daenesis celak on MCF-7 cancer cells line. Journal of Jahrom University of Medical
Sciences 2016; 14(2): 59-67[Article in Persian].

26. Barzegar Fallah N, Baery N, Soleymankhani M, Malekmohammadi N, Alimoradi H, Parsa A, et al. Kelussia odoratissima
Mozaff attenuates thromboembolic brain injury, possibly due to its Z-ligustilide content. Brain Injury 2016; 30(7): 926-32.

VE- = 55 5305 ,5 ¥ o)plouis 10 093 wmnoduw 35k al=xo \q¢&


https://payavard.tums.ac.ir/article-1-7022-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

e glas oo 3l () 2

27. Chao WW & Lin BF. Bioactivities of major constituents isolated from Angelica sinensis (Danggui). Chinese Medicine 2011;
6(29): 1-7.

28.Ma H, Li L, Dou G, Wang C, Li J, He H, et al. Z-ligustilide restores tamoxifen sensitivity of ERa negative breast cancer cells
by reversing MTA1/IFI16/HDACs complex mediated epigenetic repression of ERa. Oncotarget 2017; 8(17): 29328-45.

29. Ma J, Mei J, Lu J, Wang Y, Hu M & Ma F. Ligustilide promotes apoptosis of cancer-associated fibroblasts via the TLR4
pathways. Food and Chemical Toxicology 2020; 135(1): 110991.

140 VE- - ,u5 93158 ¥ o)lois 1D 093 cnodw 3 ) sk al=xo


https://payavard.tums.ac.ir/article-1-7022-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-16 ]

e il

Journal of Payavard Salamat
Vol. 15, No. 2, Jun & Jul 2021

The Cytotoxicity and Pro-Apoptotic Effect of Ligustilide (Z-Ligustilide)
on MCF-7 Breast Cancer Cells and HDF1BOM Human Fibroblast Cells
by Using MTT and Annexin Tests

Saeid Mirzaeian'* (M.S.), Khalil Khashei Varnamkhasti? (Ph.D.)

1 Master of Science in Biochemistry, Faculty of Basic Sciences, Shahrekord Branch, Islamic Azad University, Shahrekord, Iran

2 Instructor, Department of Genetics, School of Medicine, Kazerun Branch, Islamic Azad University, Kazerun, Iran

Abstract

Received: Sep 2020 Background and Aim: Breast cancer is one of the most common types of cancer and

Accepted: Apr 2021 the second leading cause of cancer death in women. The effect of ligustilide - isolated
from the Kelussia on MCF-7 breast cancer cell line compared with human fibroblast cell
line (HDF1BOM) was evaluated in the present study.
Materials and Methods: MCF-7 and HDF1BOM cell lines were treated for 48 and 72
hours with different concentrations (0, 50, 100, 150 and 200 mg/ml) of Z-ligustilide
((ligustilide (Z)-3-butylidene-4,5-dihydrophthalide)). Then, bioavailability was analyzed
by ELISA reader using MTT kit and Apoptosis was assessed by flow cytometry using an
Annexin V-FITC/PI kit in two times. Statistical analysis was accomplished by ANOVA
and Huynh-Feldt tests using SPSS and FlowJo software.
Results: The results of MTT test showed reduce bioavailability of MCF-7 cell line in all
concentrations (from 70.60% in 50 mg/ml to 6.80% in 200 mg/ml (for 48 h of treatment),
from 61.95% in 50 mg/ml to 5.84% in 200 mg/ml (for 72 h of treatment)). Also, the
results of the Annexin test showed that the induction of apoptosis is not time and
concentration dependent manner, and it had increased in most groups. Highest percentage
of apoptosis were; 98.3% in 50 mg/ml (for 48 h of treatment), and 97.4 % in 100 mg/ml
(for 72 h of treatment). The results of MTT test showed reduce bioavailability of
HDF1BOM cell line in both times compared to the control group (from 97.24% in 50
mg/ml to 5.97% in 200 mg/ml (for 48 h of treatment), from 90.93% in 50 mg/ml to
5.26% in 200 mg/ml (for 72 h of treatment)). Also, according to the results of Annexin,
early apoptotic cells show a higher percentage (4.21% in 150 mg/ml (for 48 h of
treatment), 1.67% in 200 mg/ml (for 72 h of treatment)). Ligustilide did not show
considerable cytotoxicity in HDF1BOM cells.

*Corresponding Author: Conclusion: Due to the fact that ligustilide has an inhibitory effect on the growth,

Mirzacian § proliferation and invasion of cancer cells by inducting apoptosis, it seems that ligustilide

can be used to reduce cell proliferation of breast cancer.
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