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Abstract. From ancient times, plants have been regarded as therapeutic agents, in addition to their usage as food. Plants are rich
sources of antioxidant and phenolic compounds. Lavandula angustifolia and Melissa officinalis are medicinal herbs rich in
antioxidant compounds. The aim of this study was to compare the antioxidant and anticancer properties of Lavandula
angustifolia and Melissa officinalis extracts using aqueous, ethanol and methanol solvents, to select the best extraction methods
and solvents and to evaluate the cytotoxic effect of the extracts on HeLa, OVCAR-3 and MCF-7 cancer cell lines. Methanol,
aqueous and ethanol extracts were obtained from the dried leaves of the plants and the antioxidant activities of each extract were
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measured by DPPH and FRAP methods. Finally, the anticancer effects of the extracts on HeLa, OVCAR-3 and MCF-7 cancer
cell lines were evaluated by MTT assay in order to identify the most efficient extract. Comparing the results of total antioxidant
assay showed that the highest amount belonged to the ethanol extract of Melissa officinalis and Lavandula angustifolia methanol
extracts using lyophilization method. The ICsy value of ethanol extract of Melissa officinalis was equal to 0.028 mg/ml on
OVCAR-3 cells, which was the best result obtained in comparison with other solvents, and the ethanol extract of Lavandula
angustifolia with ICsp = 2.07 mg/ml on MCF-7 cells was the most effective extract among the others. In HeLa cell-line, methanol
extract of Lavandula angustifolia with ICsp = 7.36 mg/ml showed the highest cytotoxicity. In this study, for the first time, the
effects of different extracts of Lavandula angustifolia and Melissa officinalis on MCF-7, OVCAR-3 and HeLa cancer cells were

evaluated and the results showed that ethanol and methanol extracts of these plants had better toxic effect on cancer cells.
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Figure 3. Cell viability of OVCAR-3 cancer cells in three concentrations (0.1, 1 and 10 mg / ml) of the Melissa
officinalis (water, ethanol and methanol) extracts for 48 hours.
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Figure 4. Cell viability of OVCAR-3 cancer cells in three concentrations (0.1, 1 and 10 mg / ml) of the Lavandula
angustifolia (water, ethanol and methanol) extracts for 48 hours.
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Figure 5. Cell viability of MCF-7 cancer cells in three concentrations (0.1, 1 and 10 mg / ml) of the Melissa officinalis
(water, ethanol and methanol) extracts for 48 hours.
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Figure 6. Cell viability of MCF-7 cancer cells in three concentrations (0.1, 1 and 10 mg / ml) of the Lavandula

angustifolia (water, ethanol and methanol) extracts for 48 hours.
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Figure 7. Cell viability of HeLa cancer cells in three concentrations (0.1, 1 and 10 mg / ml) of the Melissa officinalis
(water, ethanol and methanol) extracts for 48 hours.
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Figure 8. Cell viability of HeLa cancer cells in three concentrations (0.1, 1 and 10 mg / ml) of the Lavandula
angustifolia (water, ethanol and methanol) extracts for 48 hours.

27/YV


http://dx.doi.org/10.52547/nbr.8.1.20
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.1.10.9
https://nbr.khu.ac.ir/article-1-3346-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.24236330.1400.8.1.10.9 ]

[ DOI: 10.52547/nbr.8.1.20 ]

Nova Biologica Reperta 8(1): 20-30 (2020)

~ Bl G 5 Az el Casody oglisd 5 adsl o
o)lac a5 o3 ol ,Sily FRAP 3 DPPH g, 4 olawesS|
s 3 dol ogosshanl Jglis o e 5 a5 sty Jibl
Jolo ojlae 4 Conss (5 W ST 5] ool o3elind
obS 93 anglie 5 Canl axsls Koo sla D> g adgl o9
@ Camd GG SlaaST gl cools agael ol plas
ol ALELS g g5 glans

Jolw 03, Laid a5 coul (o8, oloys sln anS cn e
55 b el ol sladshs @ 5 0y e 3l ) Sy
2 odle (9yel oolitul 3500 Loy sla g, ST aS Jl>
$9) 2 w2 Sl (Sl STl Sl ool 03,
ol a (pl 4 liiee Sl (love ot il sla sl
03, $lp sFFge Ol uz (nl ) LS Glag)ls a5 Wl
(Azadmehr et al., 2011) st Slb jw slo Jsblo

oyl obS Gl (pgat )3 4z g8 3 50 LS alex
plonl oS ol Slb s Sl 4 gzl Sl 151 a8 e
pate 8 iandiw aS Wloals lis pbie ol 0ald
o2 Slogar Cwl et oS ejlas (lyme
e A B nslS e b 311, LegiadlsnlS (slo ok
.Momeny et al., 2010) aao

S s pie «pehiee ,550 Lawgi o pll anllas o
311, SGC-7901 come b lo Jolo o) poadw
Cozzani ) .S o ,l4e P34CDC2 1554, oLy iolS 5,k
P plerdsn SlS S (Sr orizes et al, 2005
039, Slogiw Sgial jol) TRAIL &,k 5l ooy cla)l 5o 0]
.Kauntz et al., 2012) S o oogis

e It ojlas lbye ws Sl 55 S ladllas o
sl 5L 9 Allium jesdianum Boiss. & Buhse) o3
as, » (Nectaroscordum koelzi Wendelbo) b )
QL 4z g 03> )8 wy 990 |, K562 5 Hela (slodshos
sodsle 9y 2 a3, 15 4 slo cbale o Jglie ojlac ool
locaS 5 092y o 4 I (nly wdl oo (com S il 00l 53
5° od dpogiy il oo Laadglsl (S g gl ol (L
, (Dorosti et al., 20100055 o,y 5 0855 Sg>g0
S35 2 adgrshanl olS (MSlgyuee o)lac U K ragh
2 @le Gise e ol sldsho ;0 ssual oo 2SS
sjlas 45w ool i e Jgbl 51 ab geslopmnST ool Lyl
2 5] Gals 2S5 Gl (5, » wlsie (usdg> sl oS
Momeny et ) wil jgo (2l Gige (orae g3l slaobe
aSols lis wgdgtghwl 485, (g9, p asdllae l., 2010

OF ) Teote ) o lod i ale oo pole o g slaazily

MCF-) b  Jow o oo, IC50  auslic
30 b OB gyl Sxe owyy 3 (7,HeLa,OVCAR-3
P<0.05 ztaw

/YA )gl)g 1Cso 44.9,;.:5)3[3 oS gjjll‘l o)La.c 1Cso Q‘}:A
Gt oS 035 OVCAR-3 sl 03, 5 el oo 05 koo
v o g alils by Jskw 00, 5 L P>l 4y s 1) as
oodgghawl ol Jgibl o)las o .l s sxe P<0.01
)L)L;’.sw P>005 C.la.w 9 ).».JSL»A » f’)ft51"‘° \/Y’A J.g‘J.gICSO
ol Jobl ojlac 1o 55 MCF-7 S0 sl Joks 00, 10 s
xS e ke 2 p Sk VIOV 2l ICs0 ugogsshad
MCF-7 Jolw 05, ;o .l jlo si2o P<O.01 lans jo g aiils |
2 eSSk YI¥ G ICs0 b 58 asemsyol Joibie ojlas
RO RN PR N NS (A
ojlac 35 Hela Jslu oo) iawd jlo gime P>0.05 mlaws o
e A e 2 5 oo VIVE 5 ICs0 Gagdgsghansl (Joilie
03, (ol S e Yo 2ae P>0.05 o )5 g 009 K50 Pl g0
2 fa)ft}“ fIZA ﬁ‘ﬁ ICSOLJ AJM)OL: °L.tf J}’L" o)La.c JSJ“‘"
ol o 220 P<0.05 mlas b 2 Lo

3 : J
aS ol Sy goamin Jelge 4 oloS 5 ol gl
Ohgy Pl s gl Gogy 5 P g Lol ke
ﬂecw&;ﬂwébwcb‘;uwtjbsc‘w‘
5l atws o sl egare Pl obkil ol o] alSlice slge
S 5 ol b olyes Ly sl Sie ey ol LS
3 gl cl az ) (5, 2 45 31 S5z 55 5,500 Slge
oS ool G550 et LS 5 gl)ls oS p aies IS
sdizy eS| Il Caols sy I T Al
Jeol cglao las T T collad e rod 45 35k oo
5 oogdpshal Gl lagty, 5 ke b Pl
i L A
P9 Jolie o)lac 1o ols Lis DPPH g, 4 SlosT ]
olac o el a1y Sl cpier LegdeSslanl oslisd

5 4l ot Jol oojlas o ageysl onldyd
90 3l Jol> sloolae slas jo .cewl azils 1) ICS0 () eSS
o) 90 b e Pl aw b gssFolanl 5 asas,ol
2 STl ol Gl it oo Gl gl sl
S ‘)"‘"btf c)..J.B9_J 09 XY e )‘ ooliw! DPPH o9
Oliee (i FRAP gy 40 SlawaS| 5T (i (b
90 ;o Jolil ojlac 1o wamiyol jo SlasST sl ool

28/YA


http://dx.doi.org/10.52547/nbr.8.1.20
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.1.10.9
https://nbr.khu.ac.ir/article-1-3346-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.24236330.1400.8.1.10.9 ]

[ DOI: 10.52547/nbr.8.1.20 ]

Hanachi et al. Evaluation of antioxidant and anticancer effects of.

REFERENCES

Abolfazl, K. 2009. Studying antioxidant activity of essential
oil and extract of Iranian dendrochemistry. Science
horizontal. Quarterly of Gonabad University of Medical
Sciences & Health Services 15: 11-17.

Alizadeh Behbahani, B., Tabatabaei Yazdi, F., Mortazavi,
A., Zendeboodi, F., Gholian, M. & Vasiee, A. 2013.
Effect of aqueous and ethanolic extract of Eucalyptus
camaldulensis L. on food infection and intoxication
microorganisms “in  vitro”. Journal of Paramedical
Sciences 4: 89-99

Azadmehr, A., Hajiaghaee, R., Rezazadeh, S., Afshari, A.,
Baradaran, B. & Ebrahimi, P. 2011. Evaluation of
Lavandula officinalis extract on Lymphocyte proliferation
and tumor necrosis factor-alpha production. Journal of
Medicinal Plants 2: 142-147.

Chandrasekar, D., Madhusudhana, K., Ramakrishna, S.
& Diwan, P. V. 2006. Determination of DPPH free
radical scavenging activity by reversed-phase HPLC: a
sensitive screening method for polyherbal formulations.
Journal of Pharmaceutical and Biomedical Analysis 40:
460-464.

Cozzani, S., Muselli, A., Desjobert, JM., Bernardini, AF.
Tomi, F. & Casanova, J. 2005. Chemical composition of
essential oil of Teucrium polium subsp. capitatum (L.)
from Corsica. Flavour and Fragrance Journal 20: 436-441.

Dorosti N, Zarabi S, Ahmadi S, Rostami R, Rashidi Pour
M. 2017. Evaluation of anticancer activity methanolic
extract of Allium Jesdianum and Nectaroscordum koelzi
against HeLa and K562 cell lines. Yafte 19: 31-41.

Ebrahimzadeh, M. & Azad Bakhat, M. 2006. Pectin
extraction and comparison of efficacy, degree of
estrification and percentage of galacturonic acid in some
citrus skin. Mazandaran University of Medical Sciences
Journal 16: 52-59.

Elmore, S. 2007. Apoptosis: a review of programmed cell
death. Toxicologic Pathology 35: 495-516.

Hanachi, P., Zarringhalami, R. & Tamijani, R.R. 2018.
Investigation of antioxidant properties of Polygonatum
orientale Desf and Tilia dasystyla extracts by different
methods and solvents. Hormozgan Medical Journal 22:
I-11.

Hashemi, M., karami-Tehrani, F., Ghavami, S., Maddika,
S. & Los, M. 2005. Adenosine and deoxyadenosine
induces apoptosis in oestrogen receptor-positive and-
negative human breast cancer cells via the intrinsic
pathway. Cell Proliferation 38: 269-85.

Hosseini, S., Gharachurlou, M., Ghiyasi Tarzi, B.,
Qavami, B. 2014. Review of antioxidant capacity
determination methods (Reaction Basis, Methods,
Strengths and Weaknesses). Food Science and Nutrition,
11 (4): 89-111.

Hugh, D. & Mehmet, H. 2003. Cell proliferation and
apoptosis. Advanced Methods Oxford: Bios Scientific
Publishers Ltd 23:68.

Kauntz, H., Bousserouel, S., Gossé, F., & Raul, F.
2012. The flavonolignan silibinin potentiates TRAIL-
induced apoptosis in human colon adenocarcinoma
and in derived TRAIL-resistant metastatic cells.
Apoptosis 17: 797-809.

45:56,00 § wsdsshanl oS 58 Glbywas g @lw\@| Sl ot ) Kes 5 Sl

A shle (mgdetshanl 89, )0 35290 Dbl ollidy Joll
el I ps cnl g 2Bl oo Swgy Sllshe S5 SenS Pt
~ (5o olilul 035 008 e Glge @ 43S laple; yo oS
Sl wgogtshaul oS Sl ojlac plyn sl ool
Hosseini ) cuwl sals aslllas 55 Sladl Cewdlg yd sledsls
(etal., 2014
ol Copans ol a5 0 aols ol yols adlas
iy 4 o HeLa s OVCAR-3. MCF-7 (55, »» 4525,k
alas Gy 5 plaess Gl ol Gy Joho 4 b o
G (nl el 039 (siaaliaiise SISl Sl Cad o,
2ol s Jstie Jybl alax | Glia Pl e  Jolo ojle
e Dl bt oS ab eols 36 Slb e slashe 03 55,
5ol gl pasu Sl e 1) ead solanul gla Pl gg5 L (sl
s ol o I 5 i o ae 155 riman allnn
S5y 2 oS ool Il ojlas (SuiiS 5 Coon 5 5 Sanl 009
550 glo ol 00, b duslio )0 OVCAR-3 Jlb s Joks 00,
oogy cdald ay ainly (Jolu Coons 0)lg0 ST Jo el 009y i
9y 2y ol 36 clale (lidl adllae (ol L abaly o s
5 el Al O)lae Sy Joke (SounS cosls il
03y dw (59 2 |y 49:25,0L 5 gogFshanl Sl pales 51 S
03) y SES (pitia g Bl e el o) Joko
MCF-7 51 ;5 eses 5 HeLa o 5l asy OVCAR-3 Jslo

o 00gs

otﬁf 9o Lg[mo)l.as d.i.u‘ 4 A>gl L: AW ﬁl?u‘ BTSN
Oy (Jobw 00, iy & gm0l g gseSshal
HeLa o>, los Jsku o5, 51 5l axs s OVCAR-3 Slaass
Olise 035 Jgo MCF-T s Glby Jshoo 03, g 5
aile (Faey90 OlaS 5 ((did OluS 5 ogdle Yleisl oS
2 5 5aelS 5 lagandy wly i g gadg il by bydgle
Sy oly 51 (S aSlul wy azgi b g anils vezg LS oyl
Sl Wl o bl Cel Ggeyse oy b gg8 an (nl o
@) loyd 9 iy sl Olgie obSes ol jlas Wil ()l

2,5 eolawl ((sslu\,.,...flk_,’.';.;'l SlaS 5 Lo

&l 5wl
pole olSils 5 Lasll olSiils o culam 51 alssipsas

29/Y4


http://dx.doi.org/10.52547/nbr.8.1.20
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.1.10.9
https://nbr.khu.ac.ir/article-1-3346-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.24236330.1400.8.1.10.9 ]

[ DOI: 10.52547/nbr.8.1.20 ]

Nova Biologica Reperta 8(1): 20-30 (2020)

Mathew, S., & Abraham, T.E. 2006. In vitro
antioxidant activity and scavenging effects of
Cinnamomum verum leaf extract assayed by different
methodologies. Food and Chemical Toxicology 44:
198-206.

Momeny, M., Malehmir, M., Zakidizaji, M., Ghasemi,
R., Ghadimi, H., Shokrgozar, M.A., Emami, A.H.,
Nafissi, S., Ghavamzadeh, A. & Ghaffari, S.H.
2010. Silibinin inhibits invasive properties of human
glioblastoma U87MG cells through suppression of
cathepsin B and nuclear factor kappa B-mediated
induction of matrix metalloproteinase 9. Anti-Cancer
Drugs 21: 252-60.

Motalleb, G., Hanachi, P., Fauziah, O. & Asmah, R.
2008. Effect of Berberis vulgaris fruit extract on
alpha-fetoprotein gene expression and chemical
carcinogen metabolizing enzymes activities in
hepatocarcinogenesis rats. Iranian Journal of Cancer
Prevention 1: 33-44.

Sharopov, F.S., Wink, M., Khalifaev, D.R., Zhang, H.,
Dosoky, N.S. & Setzer, W.N. 2013. Composition and
bioactivity of the essential oil of Melissa officinalis L.

OF ) Teote ) o lod i ale oo pole o g slaazily

growing wild in Tajikistan. International Journal of
Traditional and Natural Medicines 2: 86-96.

Zamanian-Azodi, M., Rezaie-Tavirani, M., Heydari-
Kashal, S., Kalantari, S., Dailian, S. & Zali, H.
2012. Proteomics analysis of MKN45 cell line before
and after treatment with Lavender aqueous extract.
Gastroenterology and Hepatology from Bed to Bench
5:35-42.

Zarringhalami, R., Hanachi, P., Kaya, E., Agan, A. F.,
Agan, K., & Donmez, M. 2020. Investigation of total
phenolic content of Tilia dasystyla and Polygonatum
orientale desf extracts and their cytotoxic effect on the
osteogenic sarcoma (Saos-2) cancer cell line.
International Journal of Cancer Management 13:
€94130.

Zarringhalami, R., Hanachi, P., & Ramezani
Tamijani, R. 2020. Cytotoxic effect of Tilia
dasystyla and Polygonatum orientale Desf extracts on
AGS and SKOV-3 cancer cell lines. Iranian Journal of

Pharmaceutical Sciences 16: 9-16.

soksk kK

How to cite this article:

Hanachi, P., Ghorbani, N., Sadeghi Ali Abadi, H. & Zarringhalami, R. 2021. Evaluation of antioxidant and
anticancer effects of Lavandula angustifolia and Melissa officinalis on HeLa, OVCAR-3 and MCF-7 cancer cell lines.

Nova Bioloica Reperta 8: 20-30. (In Persian).

03, 895 2 w3k 5 g sl (b 0 5 ST T 1 o N Fe L (oalBin ) g e ool e (Bolo gy (LS e (2l
Yoo¥eh G pole )0 (ngh sloadly Glaess g o) (b ol jos (Il

30/%-


http://dx.doi.org/10.52547/nbr.8.1.20
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.1.10.9
https://nbr.khu.ac.ir/article-1-3346-en.html
http://www.tcpdf.org

