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ABSTRACT

Background and Aim: In recent years, special attention has been paid to the use of complementary
drugs in the treatment of breast cancer. Previous studies have shown that lavender (Lavandula
angustifolia) has antiproliferative properties. In the present study, the possible antiproliferative effects
of methanolic extract of lavender in MCF-7 breast cancer cell line were investigated.

Materials and Methods: In this experimental study, MCF-7 breast cancer cell line was treated with
different concentrations of methanol extract of lavender. Cell survival was assessed using MTT assay.
The cell cycle was analyzed using flow cytometry. The ability of breast cancer cells to form a colony
after treatment with plant extract was also investigated. The main components of the methanol extract
were identified by GC/MS method. The T-test, ANOVA and Tukey statistical methods were used for
data analysis.

Results: The results showed that the methanolic extract has significant cytotoxicity on MCF-7 cells,
the GO/G1 phase arrest after treatment with methanolic extract in the breast cancer cell line increased
significantly. The main contents of the MetOH extract were determined as Coumarin (59.44%),
Tricosane (15.22%), 7-methoxy Coumarin (12.69%), and 2-Furancarboxaldehyde (6.7%).

Conclusion: In conclusion, according to the results of this study, the lavender methanolic extract has a
cytotoxic effect on MCF-7 cells; therefore, lavender can be considered as a potential therapeutic
supplement in future studies of breast cancer.

Keywords: Cytotoxicity, Breast cancer, Lavandula angustifolia, Methanolic extract, MCF-7
Received: Nov 8, 2020 Accepted: Dec 1, 2020

How to cite the article: Mitra Javanmardi, Mohammad-Karim Khosropanah, Mohammad-Nazir
Menbari, Nikoo Darvishi, Sabrieh Amini, Nahid Haghnazari, Mohammad Abdi. Cytotoxic and
Antiproliferative Effects of Methanolic Extract of Lavandula Angustifolia on MCF-7 Breast
Cancer Cell Line. SIKU. 2021;26(1):86-97.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


mailto:Tel:%20087-33288661
mailto:Tel:%20087-33288661
mailto:khosropanah.mk@iausdj.ac.i
http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5ku.26.1.86 ]

AY-QV /10 Cuiiguas)l § 333)0)8 / b § Cyy 8)9s / Hl3)5 (bl @gle slEils (alc alas

(Lavandula angustifolia) (wgd ¢ glaw! (3 il 6 Jlas (5 wSS o g (gl Coow O 3

Ol W yw MCF-7 S olw (5085 595

Y54 soue oo (55 35 ML ol 4 o ¢ 59930 955 (S i b Moo (03§ g a3 7 oo ¢ (53 0ilga 1 yime
e YSYABF-DVAY STl SOl bt ¢ oDl 31T o8N it oy gl s S 0 8 (gt (657> (S el )

WS SN Ly CAVITIMIRY A (s o y) Ol it odhel ST oas i dly o elicag) 038 bokd Y
e FSYPAY-YOAD 1Sl ST khosropanah.mk@iausdj.ac.i

P A AFIATTAY 1S 10 ) i e S (S, ke oK Sl tn 0S5, ¢ S350 5 oo DAt S e Skl ¥

e YA B LSS0 it Ol ST (S8 psde o831 (D drn g oSt s ¢ IS e 5 e Dl S e Lkl F

e Yo RAVASOFD S 1 S Ol i ¢ oSl ST s (i oy ¢ b S 09 S 5okl B

REETERS S8 AN O AT N K g e W L L PR R e PR ICUVE PPY g N

e YCRVEP I S 1S ) i s S S ke oK1 (St oS ¢ S 5 e it 50 Y

o5 ADAI@MUK.AC.AT 1S5 S g CAV-YFFFFIVE s 10l o g o ) Ol ) cpbite cOlns S (S ke ol (il oandpm 05 8 Ltils A
G YSFVESLFYY S

Oldllas 53 . Zoasl 0l Sl Ol v Oloys 55 JoSa Glagyls Sl oslizal & Glos a5 Ll sadle 53 1BAD § dwo)
adlas y5 ol Jho 35 as ol ol yls (Lavandula angustifolia) . ss s shul ol 457 Conl ol Ol by
S5 ey 3030 Olies O MCF-7 Jsho 035 53 w35 sl ol Jgke (go)lae Szl (5,55 ds & 1 ol
s 5

oS sk gojlas (il GBI L Oy Ol e MCF-7 S o5y ¢ oo andllas opl 53 (995 9 Slgo
45 3550 (5 g g Sl oslizl b Jgbo o 5 8 ) s MTT g, 5l eslizad b ok (Glis ks 5o o33 g5 sha!
elols A )1 ol o5la b e 5l ey AST JSCE 53 Ol Ol J b 03 (Ul ioman (35513 Lo
53T g Tukey s ANOVA d-test (o LT sl 55, 51,28 8 plowil GCIMS b5, 4 55 (ALS o5las Juol OLS 5
A o3lizal s

GO/GL 36 b5 .5 )ls MCF-Tslad s (55 (st 5 b6 Jsbor Cormn 00l ) J i o jluae oS 5l 0L s dlbdidly
4 ke oolae Jol Db gz (3L 151 e 5 BB b 4 Ol O (Jshe 035 55 (J5le oslae b sled I
WS 5 Sy =Y 5 (daoy3 VY/P) il sS oS eV (Ao ps VYY) 01555 (5 (doys OVFF) bS5
Al s (L5 #/Y)

Sshr Cmn JIMCF-T ladshe (53, 5355 bl (Jsiko o)lae oo (ol uls (olol s of oo 53 1(5 8 domaid
58 a8 155 53 Ol Ol e 0l T Sladllas 53 0580l Sloys oS &K Ol ot Ll 5 oo w33 55 shamsl ¢l ol €351
MCF-7 ( Jsite e5las ¢ 53 5 ol Oy O o ¢ J s Cras 1G0T S 0519

Q4/A/NN 1o s 44/4/9: g 4ol Q4/A/N Yidlis J go


mailto:khosropanah.mk@iausdj.ac.i
mailto:khosropanah.mk@iausdj.ac.i
mailto:abdi@muk.ac.ir
http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5ku.26.1.86 ]

0 Oaw G131 AA

—0l ojlas oS Jlo 3 cdien Js2Z 5 JyuslS0-
Jsisg 5 5585 WAy ol Gdee SIKa
MY S b gs sl bl copdleas (VY)
05 hd Olaalie 55 L OVl Jgiys 5 Jsim
St 25 ¢33 5 sland oS S 5 e ol 3550
Lo Ol aS syl sy Slallles di a . Cnl a8lie
VO3 o OLES ) s g5 skl ST (laojlas (¢ 25
o Oslize b b gl tash sy ol b 010, 1A
jip @ adlas s pumen (V) oud J':)l;,f
U5 55 olE ol Il ojlas &5 Sl ok ateie
I cazils Ol Ol (gla Jsb 55 1) 55 0T 2l
AWV 55 oo G o Sadsho Sl g 55 0pl A5 Hlee o
ol a8 SLS 5l pl gl ke P> o8 10T 51
(slad e OS5 Il (5555 Sl e il
23 S o gl Al ) (e alg 5o (B das g
L s o s s i LSSl )
2 3 ekd gl Sl 15 08 Ol sladd
Sl Mo (k8 DS 5 J ke IV Sl eslizal L ulg

Sl 0l
L. angustifolia Jse coaw 131 Sl 4 a5 L
(Tl 0dls &35 g e Oy Gl slad e 5,
Sas opl 6oy ol ol Jgke ojlas 1 4ol oMo n
ol 5 55 515 anlllan 3550 038G Gl (slad sl
S A4S 5 S g s ol calllan s
MCF-7 Jsho o3, 5 wssssshul Jyke (soslae

3 8 s 1 Oty Ol e

B9y 9 3lge

9355 sl ojlas ag

03 edd LS Gladigal Sl uga el ol pll
23 ek dly 53T o8l (65558 eaSiiils SIS
25 Baipes ol e b (65T WAV Jle Ol
S el s 45 5 8 oS Lo oy 5 4l

4odo

53 065 o 53 O e o S s Ol sieas Ol O
b 53 Ol 3 5L S5 0 $YVerr 5 sp8 0 4 S
o Ol e S8 1) Olgz b 53 YA
23 YN 01l 53 Oy Ol v (o olil 2 0 (o
Sl Kl o pdsldze L(Y, Y)Cwl Veeren
(il Faol (ol (Slos st Jald Ok O
s ol bl dedas Oleys s Sleys Ogeyse
S Cde GYb s Dl oS Ll 5l
N ey (65,00 ¢ Kdl dsle Sloys OBl
- & > S sl 5 0 0l oS 5 Shes
Olas ol Gla gy (P, )l sl Gt Sa b
(b OLS 5wl (S las,ls oSl esls
oPlss Jil b Sl e Ohles 51 6ok )3 il 5 o
(B-V)ditden 3 00 1y Olays ¢ Sl

oS i (Lavandula angustifolia) s s shul
e Jlddl o 6l e O 58 (o5 5 035 plin 03] 5il
Olgea pgssaul 5 K o) oslas (J3
Lol 4 Ll NCw) sds eslizal LS (g5l
ob (5 5 9355 slaul (slaelas XS 5 s
Sl bb 5 FASI AT (b St do sl dls
VoSl ods )18 Sldllae 31 (6l 3 baolae ol
Iy Slos Lol s s shul oslae (opl oD .8,
(V) e YN (V) onsilogy sl 2l 53
ool )l o3l 0L 35S o&ams (slags lew
Ob s S35 35 o sl G oslas (g5 A
ol ol HeLa s MCF-7 o slaos, (V)b

(\a)\;«w‘ ol

G 7Y?) JSd sl Ges s shul ST ojlas
ool 5 Sl (OY B V/E) Sl LS 5 (/F4
335 0F) el 0 0313 Cnd SLS 5 gl 4 oS Slays

WJatwrAs) bels Jeb1 ojlas Lol sl ¢ lis

1100 Cailigass)l g 033)0)8 / Jind § Cunyy )93 / OLws)S Sy eole alGiils (ale alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5ku.26.1.86 ]

AQ snc sans  oliygpuud e)S sans

o3lizul LOT I MM J 287 Ol geas &5 Al Jsilee
i 05 A 51 e o5 8 a ol Dl e
Sl doys i ol el Ve zse sk o
M dloe 55 dge b Jske
OD treated/OD control X100
(ke T
dsesls S Sals ¢ Sl 3 1, MCF-7  Jshu o5,
e 33 bty TAT-A (S5 4 Sl
ol & 5 opl 4 S5l ciS Lo
oylas 00 pg/ml CLleL Cele VY S 4 b s
Al Hla (8l e Sl odkaT sty 05 30 533) sl
55 I J S 5 gl J 587 slaes £ ol sy omen
5035 Wi ~\)b;ﬁuj6mbfww..u<.w
VFor RPM o5 b s (oS 5l ladsha il 51 s
40,5 oty pa) mle s St Sle 4ids O Ddayy
Col YF Sty 5 3Ll o ps Ve J b1 bl O gm)
OT Sl e o liks WS35 518 sl 4y B gles o
4 3 P RPM s b s b es S5 slad b
J gloes QA;C)\:'- S o LS s il 4235 0 e
Pl master  GUI sles 55 aads ¥ Sdeas ad sl ¢ o 9
‘(@JVUT—L&:M) epdusy kb sl & MIX
> oLl el L 4l s, PBS 5 RNase
BD FACScalibur flow e s s o&ews 3 J sk

cytometer (BD Biosciences, Mountain View,
FIOWJO L1551 o5 1+ ,7,Y anns 513 S eslizul CA)

Ls‘ﬂ (c-\xﬁ QYLL‘ ‘l:.’ﬂj\s Lwﬁ)&;b C\;sf;)
o alee e 53 3 ge slad e Ol (2150

LS eslatal J}L«ﬂ

(ST S
7o sbed 5y Jake b0 rfljsb MCF-7  slad sl
ools CaS(CiS o 2 oo ¥ eslital L Sals
ng/ml Jgke ojlae b a3l Glaos & L Lds
CO, )J|qu:.’vL~4>.-)>VVL;Lu):J'5) V' ode e

b s shal Jsbe gojlas aT)s joy &) son
A B0 53 ks 3y oS Gsa 5 00 Ol
olas i ag Cele FA e s 5 el Jsilke
oz L 03,50 FO s 1 0313 e Sl e ¢ ool
S8 Sl am s Frogles s SRBLURES NSRS
b 5 ol Soslas e 3 8 $Sis 5 Llis
Gy DlaliT gl o8 sl arns Fosles s s
NEPPRNS

s goi (g lwosleT

2 oskas p3y 5l S e /Y oslas Jgdoe ag ol p
AL I3 P R B PR P A WL
Joloe 0357 335 L wosbae i Jon 53 p 85 Sn 00
43,5 03T RPMI-1640 i8S Lo dhvyty ol
o3 Sogen Sl a5l S S e slad sl
LS

Jslw cis

S o 5 Oy S MCF-7 Jglo o5 aslllas ol 55
(ICGEB) (3555 5 K55 (ol (Molin
RPMI- 58 Lo 55 W shoe ol o ok (6,10 =
5 omsla st ol (oo 4 cloys 03 FBS (51 1640
318 Bl a3 YV (led 53 e 5 0k ST ol 8
ININE PRSP @COU

ke S St

YT i s oS 3 ezl b g 5l 56T
LS oS5 (MTT) wlesy padsils Jeb 50
S L JSSs, el «(Cat No: 11465007001)
oo o35 S Sl LS ey ekl
Brve o515 L (Solr 47 iy &5 s by O e
Sleslitel b w5 A 03y S8 ¢Sale a3 Jske
(15-500 pg/mL) Jske goylas Calibes slaclale
Sl (Sl VY 5 FA OYF) 0 gl sSTI il (glaoy 95 5o
53 ks Olgea 55 el Hles Jske (o3l 5 (W)s

I b bis 35 sk @3ln oplp ogdle s 4 S b

1100 Cuiligass)l g 0331038 / s § Cunyy 2)93 / OGS (A} eole 2GSl alc alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5ku.26.1.86 ]

w0 Ao G131 Qo

e ) g Loys e b S 5l b e

.v\.&Tg:Mu)Q

‘_EJLAT‘}:M
ae.; SPSS )‘ﬁ‘(’j )‘ PRy rio Lv aosls J:l:ﬁ 9 4.1)9;?
3ol ol sl 5 Kl D) 50 = RO plxil V7
00 5 S Jlel mla 5 A8 Oy Jats ST 4w
b opesTsl ks b 8 i )3 Jls gae LT mls Ol 5oy
ooy S slaw & i eslizal ole 5 Kle 4wslis I,
Ja,wj a}f})@&)w %M}Jx 03;_5.:‘).5.2.4
2 288 I Gl e b 6 bl LT
Sy ary JB &b ANOVA mls &8 (63l
033 Ssle Lasis gl TUKEYHSD  _éxs 00T
d)ﬂ)T )‘ ol L LA_,:_&IA O ﬁdaab LLd ealanw! \.Ao;ﬁ

S gy g el (e

L adl

folae olad S5

S sls 0l GCIMS s, 4 ol OS5 o)
NP S FA S g gammn 53 o 5 shaul sk 5o las
Ste oylas Lol gl Colg 5 .l ol LSS
VO/YY) 015K 5 Aoy DVFE) olesS Ol Sa
Olys=Y 5 (o3 VY/FR) sl S sV (Ao
whed OLS 5 s ewd (Aoys #/V) WUlS 5 S
V Jsde 53 (e glaoylae 53 LOT Hldde 5 ojlas

Sl ol 03l OLES

PBS L lad o o ki3 8 515 5les i o
ks e SCanl Aol 1) ke M b g ok and
E Ay e SUoaids FroOdea Cb slad e
23 odd (Gl £, Sla S Lus ‘_sJ':AT&J EW R
LYo, Y)Lws old s aws PBS L oly
4 o skl (J ke olas 53 30 DLS 5 e
s e |58 S Sl S s
oKaws l oslizal b gz gshul  Jgke ojlac
3 F N5 sy 3,5 Agilent o5z GCIMS
Ogm & e GC/l MS Sl
st S, KT L HP-5ms (v« M /yomms /youm)
SulS 4 jezme ) Wbl Lo s Laosls g b ler
ol Ll 5 .bis 5505, 5 edel CuwsaWiley
S am s s b 5 SISl S i)
318 Sl am s 70 05T Glos oS 35 0l 4 o
a5 YO G >\;L§:3L~ Ay B e (dids Y)
(aids 53 o5 lo a3 0 il Bl Wiy L) o & sle
a3 YO S 51 glos ((4ids YA) 1 8 Slo ax 5 YO
il o (g Ko ) G5 e 0318 Sl
2 Al S 0L Sus b e el SE 0
V00 Ol 52 O r « s Vo Ol 50 iy $aids
aals 318 Sle a3 YOr Op mie glas €50l S
5 o b s S s 8 S F5O B YO o
5 me Bdsei bz o (RI) olsjl glaasls

3l (19 s lie e LS 5 63 A3 O 52

Lavandula angustifolia g fgs pfaif 3l ol Cawdds Jeilie oskas 518 9 (o bowd Ol 5 ) Joo

(Me3d) Jolo oslas  (dadd) 83195k Ol oS 5 P
«/0F F/YOV J s ) |
/00 4/1VY I s,y s \
/A Ve/VY LS 5 S 0l - i
DA/FF 10/14Y oolesS ¥
VYV Y /5VA oole S oS eV 1)
/Y YF/OY Al Sl 14

1100 Cailigass)l g 033)0)8 / Jind § Cunyy )93 / OLws)S Sy eole alGiils (ale alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5/ku.26.1.86 ]

| s3ac sons ¢ alyguud @3)S sane

Abundance
23e+07

22e+07

2.1e+07

2e+07

1.8e+07

1.8e+07

1.7e+07

1.8e+07

1.5e+07

1.4e+07

1.3e+07

1.2e+07

1.1e+07

1e+07

90000004

80000004

70000004

60000004

50000001

40000001

30000004

20000004

1000000;

VO/YY FO/AA Ol S 5 v
Y/00 YE/FA E s A
TIC: MeOH.D\data.ms
15.||97
2,
3
2
Ke)
i
3,
3
2
Ke)
| 20.678
N
9
3,
D
¥ 2
i 1
&
— = RE 35.888
an B 3
3 % ? T
2 = 3
&1 —3;‘ 10710 3’ ?)
) w
‘36‘589

Time-->

I [
600 800 1000 1200 14.00 1600 18.00 2000 2200 2400 28.00 2800 30.00 3200 34.00 36.00

w9 (S53185b Ol .GC-MS &9,4 Lavandula angustifolia ofea pluil Jeile o skas Slus™ 5 ol Feilog 7 4 <O

Sl 00l 0018 s lod ol lusr Dlus™ 5 pL 9 4280

11€o0 Cuiligass)} § 023)9)8 / vk § Cuyy )93 / lBws)S (Sibjy eole alGikils (olc alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5/ku.26.1.86 ]

IO Oy O3 QP

Sk sbes)y 53 (Jshe a2 g5 Jske ojlas S
Ok O
o335 sl (Jgka o jlas (6 lgs Dlo gzt caalsl o
4 Job sz p J e U MCF-T glad gl s,
S s 8 odalin 58 5 s p 3osm (A0 Ol
03 33 Jsbks oylas b sl 51w GO/GL ;6 Cas 5
2 ekl APy JE sba MCE-T J,l
Sl Bl 21 e IS slaes 855 S 56 Sl
55 ANOVA s 5 45 (opl 5 osdle (F JS2)
- osbae i e pp 8 a0 Sl o 0 0L
do o 53 o 5 BIHN el (g s S b
S dh 035 53 8 05 8 L awlis ,35G0/G1
(P= 270 00) Wi Ol
S Ul
055550 00 Jbe ojla b Oty Olbpr Jsbo o3,
G5 i Sl s 458 15 sl Cow (e
e S s stalive i £ 515 anlllas 3,50 ST S5
2 S U rga sl Sl ojlas b ks
03 8 b amlis )5 g 5 b6 5sb & MCF-7 (sladshe

O JSKa) ol 4l zalSTc e J zS

Sobo 03y 5 5 sn sl Ik soslas DI

0l O
soolas Calee Gl ble L Dby Ol jw (Jsha o3,
(dshn 0> p,55550 000 510) g3 g5 sl I slas
L G e R DGO [ PSR g
oobas b Oleys 5l dny 5 |5 1) Jsho 035 0l S35 585 50
S 28 pasia mlE e s QLS v gs skl sk
oslas b les 1wy MCF-7 Jle slaes,y Odile o5
edle (Y JS2) b 2o e 5 JB L sba ke
Tt 03 45 213 Ol 5 5 ool sy glaesls ¢ pl
wals 53 adlas 3y dsle D b lbeT 51 &

PR DL .)J‘v\.; J).Ld g:,\:a.w ;‘ 425) ‘)L{M L;ug;m&
‘_}::JJ (ICSO) J)L—ﬂ 6-'\—5).3 g -L':'J GA;S)L@.G C_..E.LF
oylas gl IC50 el Cosay @L:J ol ..\i:f

(S8 55 Jn 0 85 S0 Jses

YY sbosd 31 am (@ 9 slewi 31 d MCF-7 slaJghw (i1 MCF-7 Sl S g (S J ok (539989 590 Silasein .Y Ch
(x Yoo oW, 3) Lavandula angustifolia  Jeite o jlas 0+« pg/mL cdalé b el

11€o0 Cuiligass)l § (33)9)8 / (inid g Cunyy 3)93 / 9Bws)S (Sibsjy eole slaiiils (ole alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5/ku.26.1.86 ]

QW snc sans alngpud e)S sens

1/6 ~

1/4

1/2 -

0/8 -

MTT OD VAlue

0/6 -

0/4 -

0/2 A

T m 24h

T T 48h
m72h

Solution cell 15 30 60 125 250 500
control  control

pg/ml cdale

o--pg/ml cdaké 4o L. angustifolia Fbo ostas MTT 0954 Ol Sy S Joho 385 Ol w2 I Hl0g08
D3 ol (P<+/40) 518 Jmo O 04 J 58" G095 4 Cuwd 1) MCF-7 085 (S gl sy Cnna!l diuil g3

120

100

80

60

40

ok Sl a0

20

Solution 15 30 60 125 250 500
control

pg/mL cdake

L. Joibnojlas g o 2 P 59550 00 Lo slowd S Jokw 38 . vy 3390 S Jobw 10 Jolw (Sl o0 .Y slog0i

WOl Ol g MCF-7  Jokw (5085 5o angustifolia

1100 Cailigass)l g 033)0)8 / iad § Cunyy )9y / OBws)S Sy eole slGiils (alc alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

G0 s O3l qic

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5/ku.26.1.86 ]

100 1 P=0.005
90 -

80 4

70 P=0.002 P=0.02

60 4 \

50 A1

40

30 -

20 I

10

0 - H
cC T CcC T CcC T

G0/G1 S G2

S ok 005 10 S 4 GO/GL 3 Joko 45 > 36 G S5 g . w995 shaw!  Joilio o 3las (S sogiobugld ool ¥ y1og0s
(9895 ghl (Jgilio oslas il (e 2 59 5 00 AR b slogd Sl g el YT CMCF-T7 Gl (Sl o

Proportion of cells %

35 - P=0.0124
30
25 -
20 -
15
10
S
0

Sl wals

Y LIy

(&

BB 39b 4 ws95 glaul Jgilio oslas s o g 795w 00+l b slod MCF-7 i i5 (gla il ¥ JCh
S sl U (S5l Sl JK5 (1 s & MCF-7 (gla Jolo bawgi oud Sl (Sl 5™ 31w 81 s a3
(P=2/AY8) ol iS5 510905 (2 ((A) warlis 09 57 9 (B) Hlowi 09 5 ok

11€o0 Cuiligass)l g 033)9)8 / (iinids g Cunyy 3)93 / 9Bws)S (Sibsjy eole slaiiils (olc alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5ku.26.1.86 ]

90 (s3c sans « algpud e2)5 sens

PGy s 3 SIS0l (S slaeslas b
& @l les Sy S o g5 5
SIL 0L Ty S gd e 05 5 0w S gUls sble
CAS Ao Ol S WS (6, S e ki ]
o Sose S5l ORI Gk 5l s s skl
oS yps o Sl s adlae s (V)5
Slwyy Olb e Il glres) 65y » 35 skl
iN 5N VIVO Lo 55 » ;5 3 DUL45 ,PC3 Lils
S addlae ol 53 .28 8 15 Lo 5 45 3550 ViLIO
goshe S W38 edalie 5 db eslital by oyles
dN VItro Lows 55 Gl w adshe 55 5 di ) g
N Los 531 5507 5 5508 Jler U5 S5 0l
o Sl S5 e 4y 4 55 b (V) el yls 55 ViVO
e (53900 b 33 slaul oS (5 ) g0 5 At
Slaoylas SIS an) o @L’J B TG Ry N
o allas s dias oo O 1y (SLESLS 0T Calies
Chle js egagshul Jske oylas oS sl Ol
03) S35 5 S 5y Lol @lols @00 pg/mL
ol addlas ax STl Ol O e MCF-7 ol
ol (Y4VF) 01,Kan 5 Tayrani-Najaran = L
My ol andllas 53 5,0 OT b 55 ool Iy
ooy 48 eslizal Jsike oylae I pty Slalas
oylas 53 30 oS 5 oy i (GC-MS ml bl
Tayrani- adlas ;5 S 55 55 cpoleS o Jsike
o S eylas 5 ((YVF) 0, K 5 Najaran
(o)l Lolas! Jgs 9 JsuslS 4 OLS 5 Hluae
3550 593 31 5 0l sl axlllan (5l 530 5 50 595 uiomen
odal Cwsas ICB0 5 055 Jsk ojlas (gl oslinal
AY/AS pg/mL Jslee Cslo VY 53 J5G1 oslas ol

5 0 i MCF-7 lad sl (s
(pobsS OS5 Do Jsbe ojlas Lol sl
WS 5 S 0l Y 5 polasS (oS sV Ol S 5
L. olas sy Ao Sl 5 s olals

Lie Sloys S8 I Ol JoSe b 1T o)l
Cotl $lo o odd wlis 5 Jool ladloys b ol jan
OLLE 51 eslizal m AL b Ol ol s ol
@Bl dax ) Calie Glag)le Ol 53 (g9l
@S 53 ars asm gAY AE 5 S Oleys b
3355 sl oS @ Ol e OBLE ol alex 1l
iy Slee 5o 1y ook Gide 31 0T DLS 5 8755 oL
Sldlas olal r (V0) il 0313 0Lz Slb p (glad s
S s esine b sl 6l Gass opl 5 glabuls
sk S5 5 Al Ll a3 55 sl (Jsilie o slas
S p AT oS e ) Ok G sl
35 w355 sl oS Cilibe (slaoslas S 5
e @l e 38515 gy 2550 55 S Slls
Lo SIS YY) oL Kea 5 Berrington adlas s
o ) il oS i el ojlas Gl
S5 o p 250 HELA Glad e (g5, 5 w53 55 skl
3357 sl gl o las &5 w3 LOT .ol 4 S
-0 sk 3l s ol @)y Sl ds Sl s
5 Dalilian Lug & K5 adles s (YY)asL
St sl S5 s ol 8 8 plowil (Y41F) O1,Kes
4 St G5y p w9355 skl oS T olas
02 2050 S ss p s 4 e Ol 3l ool o
Lo Cl 5l S adles ol b el €3 813
N gs ol G g sl OT ojlas G
eoman (W)sg Voo pg/mb cble s bl
g gladlas (YOIF) 0L, K 5 Tayrani-Najaran
- it Sl Calie ojlas dw EKS 5 s SIS (g
HELA Glad o (53, 5 (w5355 slaul oS olsn (sla
@b oslas il candllan ol 55 . (10) Ll plo] MCF-7 ,
S3) 2 i 55 T VD) Sl Saol
Fsbo & 5 55T ol Gl S S s sl S
L5 Sl Rl Aol s 38 15 e 2

1100 Cailigass)l g 033)0)8 / iad § Cunyy )9y / OBws)S Sy eole slGiils (alc alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5ku.26.1.86 ]

I Caram O3l QY

o )lge Cpomen 5 L) Hlge Gl G b S S Gl
Sheslial (ol pls €358 o Jlasl GO/GL 56 55 Jshe
JoSe (51 S5 Ol ety W15 or o5 g5 slanl (soslas

oy ad 8l )3 (gdn Slalllas 5 o,dlL

EILSELE R o)

by e Lilg o MCF-7 slad sk 5, angustifolia
@B ol g oede AL OLSTS Gl sy«
2o b o e S AP el
osbas b by O (Jobe laos) 0315 L1356 e
o) S 0sSTE a1 sy Ol s g saul gl

odii gwp Oty Oy 55 Jsh 4 2 (595 o)lae

@)Lw‘ }‘JT 5&.&‘3 .k..w}: GSJ.LZ.A Q)}.ﬂ‘b C"‘b Lfi‘
jau\.ﬁt ‘J"‘ QLL»J; u‘i‘t‘ﬁ (_519 a\i.&.a‘:jcw Ja-b
I Ols S (S pke oKusls G aS Lo g
5 Wb sy (IRRMUK.REC.1397/98) G|
5odks @l b ol gn baw g b ol Jbo e el 43 S
;s’{‘““f r}.\s« sty ab b Qlf-\..m.lj: RV
ARalT SUSUl 0sls 15 el s gl Olws S

Al Gl 5 Sis

LAQUQJM J’le LSjJJ‘fLAG‘”)ﬁ Cllb 3¢9 u—i‘b‘@‘

Gl
Sle sl o sl 0l sl anllae ol cf pazme 5
Ghols 00 s ug/ML CBle 53 Wi o wss 55 glaul oS
O, MCF-7 sladlu o3 ade 5 5505 4o ol 55
oS Jpke ojlas & Ad asele umes 3L Oy
355 MCF-7 (sladshe 555 5lgn sl o355 o

&b

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

2. Sharifian A, Pourhoseingholi MA, Emadedin M, Rostami Nejad M, Ashtari S, Hajizadeh N, et al.
Burden of Breast Cancer in Iranian Women is Increasing. Asian Pac J Cancer Prev. 2015; 6(12):5049-
52.

3. Odle TG. Adverse effects of breast cancer treatment. Radiol Technol. 2014; Jan-Feb;85(3):297M-
319M; quiz 20M-23M.

4. Lovelace DL, McDaniel LR, Golden D. Long-Term Effects of Breast Cancer Surgery, Treatment,
and Survivor Care. J Midwifery Womens Health. 2019;64(6):713-24.

5. Lin <SR, Chang CH, Hsu CF, Tsai MJ, Cheng H, Leong MK, et al. Natural compounds as potential
adjuvants to cancer therapy: preclinical evidence. Br J Pharmacol. 2020; 177(6):1409-23.

6. Wang S, Lin H, Cong W. Chinese Medicines Improve Perimenopausal Symptoms Induced by
Surgery, Chemoradiotherapy, or Endocrine Treatment for Breast Cancer. Front Pharmacol. 2019;
10:174.

7.Zhu L, LiL, Li Y, Wang J, Wang Q. Chinese Herbal Medicine as an Adjunctive Therapy for Breast
Cancer: A Systematic Review and Meta-Analysis. Evid Based Complement Alternat Med.
2016;9469276.

8. Lesage-Meessen L, Bou M, Sigoillot JC, Faulds CB, Lomascolo A. Essential oils and distilled
straws of lavender and lavandin: a review of current use and potential application in white
biotechnology. Appl Microbiol Biotechnol. 2015;99(8):3375-85.

11€00 Caiigas)) 9 93)0)8 / Sl g Gy 8)9 / PGS (Siby eole slEiliils olc alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-03 ]

[ DOI: 10.52547/5ku.26.1.86 ]

9V s3c sane dlagund )5 sons

9. Giovannini D, Gismondi A, Basso A, Canuti L, Braglia R, Canini A, et al. Lavandula angustifolia
Mill. Essential Oil Exerts Antibacterial and Anti-Inflammatory Effect in Macrophage Mediated
Immune Response to Staphylococcus aureus. Immunol Invest. 2016; 45(1):11-28.

10. Carrasco A, Martinez-Gutierrez R, Tomas V, Tudela J. Lavandula angustifolia and Lavandula
latifolia Essential Oils from Spain: Aromatic Profile and Bioactivities. Planta Med. 2016; 82(1-2):163-
70.

11. Nasiri A, Mahmodi MA. Aromatherapy massage with lavender essential oil and the prevention of
disability in ADL in patients with osteoarthritis of the knee: A randomized controlled clinical trial.
Complement Ther Clin Pract. 2018; 30:116-21.

12. Ayaz M, Sadiq A, Junaid M, Ullah F, Subhan F, Ahmed J. Neuroprotective and Anti-Aging
Potentials of Essential Oils from Aromatic and Medicinal Plants. Front Aging Neurosci. 2017; 9:168.
13. Mahady GB, Pendland SL, Stoia A, Hamill FA, Fabricant D, Dietz BM, et al. In vitro
susceptibility of Helicobacter pylori to botanical extracts used traditionally for the treatment of
gastrointestinal disorders. Phytother Res. 2005; 19(11):988-91.

14. Zhao Y, Chen R, Wang Y, Qing C, Wang W, Yang Y.In Vitro and In Vivo Efficacy Studies of
Lavender angustifolia Essential Oil and Its Active Constituents on the Proliferation of Human Prostate
Cancer. Integr Cancer Ther. 2017; 16(2):215-26.

15. Tayarani-Najaran Z, Amiri A, Karimi G, Emami SA, Asili J, Mousavi SH. Comparative studies of
cytotoxic and apoptotic properties of different extracts and the essential oil of Lavandula angustifolia
on malignant and normal cells. Nutr Cancer. 2014; 66(3):424-34.

16. Prusinowska R, Smigielski KB. Composition, biological properties and therapeutic effects of
lavender (Lavandula angustifolia L). A review. Herba polonica. 2014; 60(2):56-66.

17. Soheili M, Salami M. Lavandula angustifolia biological characteristics: An in vitro study. J Cell
Physiol. 2019;234(9):16424-30.

18. Dalilan S, Rezaei-Tavirani M, Nabiuni M, Heidari-Keshel S, Zamanian Azodi M, Zali H. Aqueous
Extract of Lavender angustifolia Inhibits Lymphocytes Proliferation of Hodgkin's Lymphoma Patients.
Iran J Cancer Prev. 2013; 6(4):201-8.

19. Buyukokuroglu ME, Gepdiremen A, Hacimuftuoglu A, Oktay M. The effects of aqueous extract of
Lavandula angustifolia flowers in glutamate-induced neurotoxicity of cerebellar granular cell culture
of rat pups. J Ethnopharmacol. 2003; 84(1):91-4.

20. Menbari MN, Rahimi K, Ahmadi A, Elyasi A, Darvishi N, Hosseini V, et al. MiR-216b-5p inhibits
cell proliferation in human breast cancer by down-regulating HDACS8 expression. Life Sci. 2019;
15;237:116945.

21. Menbari MN, Rahimi K, Ahmadi A, Mohammadi-Yeganeh S, Elyasi A, Darvishi N, et al. miR-
483-3p suppresses the proliferation and progression of human triple negative breast cancer cells by
targeting the HDAC8>oncogene. J Cell Physiol. 2020; 235(3):2631-42.

22. Berrington D, Lall N, Anticancer Activity Of certain Herbs and Spices on the cervical epithelial
carcinoma (Hela) cell line.Europe PMC.2012; 564927.

1100 Cailigass)l g 033)0)8 / ind § Cunyy )9y / OBws)S Sy eole slakils (alc alas


http://dx.doi.org/10.52547/sjku.26.1.86
http://sjku.muk.ac.ir/article-1-6422-fa.html
http://www.tcpdf.org

