§l €l Journal of Animal Biology, Winter 2025; 17(2):213-223

? ISSN: 1735-9724
LA.L

Lesearch Ariicle

The Effect of Hydroalcoholic Extract of the Aerial Parts of Malva
Parviflora Plant on Growth Inhibition and Apoptosis Induction in
Lung Cancer Cell Line A549

Farideh Rahimi, Zohreh Valizadeh*

Department of Biology, Dezfoul Branch, Islamic Azad University, Dezfoul, Iran
*Corresponding author: z.valizadeh@iau.ac.ir

Received: 11 August 2024 Accepted: 26 November 2024

DOI: 10.60833/ascij.2025.1128825

Abstract

lung cancer is one of the major cancers in the world that can be caused by the genetic
changes in a series of important genes. Malva parviflora is a very valuable medicinal
plant in traditional medicine. This plant is rich in vitamins A, B and C and is useful in
treating respiratory infections. In this study, the effect of Malva hydroalcoholic extract
on growth inhibition and apoptosis induction on A549 cancer cell line and HFF cell line
was investigated. A549 and human HFF cell line were cultured in DMEM culture.
Then, concentrations (100, 500 and 1000 pg/ml) of the extract were added to A549 and
HFF cells in the culture medium, and after 24 hours, the MTT test was used to check the
toxicity of the extract. To investigate the rate of proliferation or induction of apoptosis,
the cells were stained with trypan blue. The results of the MTT test showed that the
extract significantly decreased cell survival at concentrations of 100 (p <0.01), 500 and
1000 pg/ml (p < 0.0001) in A549 cancer cells compared to the control group. The
results of the trypan blue test showed that the extract caused a significant decrease in the
growth rate of A549 cells compared to the HFF cell line at concentrations of 100 (p <
0.05), 500 and 1000 pg/ml (p < 0.0001). The proliferation rate of A549 cell line was
statistically significant compared to HFF cell line at concentrations of 500, 100, 1000
pg/ml (p < 0.05). results showed that the hydroalcoholic extract of Malva inhibited the
proliferation of A549 cancer cells by inducing apoptosis. hydroalcoholic extract of
Malva had a significant effect in reducing the growth rate of A549 cells compared to
HFF cell line. hydroalcoholic extract of Malva with cytotoxic effects on A549 cancer
cells caused the death of these cells through the induction of apoptosis.
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Fig. 1. (A, C) A549 and HFF cancer cells (in the control group without treatment with the hydroalcoholic
extract of Malva). (B, D) A549 and HFF cancer cells after 24 hours of treatment with the extract of fennel

plant at a concentration of (1000 pug/ml).
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Fig. 2. Examining the cell survival rate (percentage) of A549 and HFF in different concentrations
compared to the control group, during 24 hours of treatment. ****:p < 0.00001, ####: p <0.0001, ##: p <
0.01
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Fig. 3. Comparative investigation of the effect of the extract of the Malva on A549 and HFF cell lines.
The results showed that this extract has a significant effect in reducing the cell survival of A549 strain
compared to HFF cell strain at concentrations of 500 ug/ml (p <0.01) and 1000 pg/ml (p < 0.05). **: p <
0.01, *: p <0.05
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Fig. 4. Percentage of cell survival under the effect of the logarithm of different concentrations of Malva
extract on A549 and HFF cells by MTT test. The results showed that the percentage of cell survival
decreases with the increase in the concentration of the extract.
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Fig. 5. investigation of the reproduction rate. (A) The proliferation rate of A549 and HFF strains in
different concentrations compared to the control group, during 24 hours of treatment. ****: p < 0.0001,
**: p < 0.01, #H#H: p < 0.0001. (B) A comparative study of the proliferation rate of A549 and HFF cell
lines in different concentrations of the extract of Malva. The results showed that this extract has a
significant effect in reducing the proliferation of A549 cell lines compared to HFF cell lines at
concentrations of 10 (p < 0.05), 500 (p < 0.0001) and1000 pg/ml (p < 0.0001) **#**: p < 0.0001, *: p <
0.05.

&

-
3 juzen-taiho-to oS :pl5 53 i Sl ol pl! ol OIS 5SS a0 e
0) sl a3 S 13 eslizal 5550 Sl O s Ol s Ol o 0 O 51 (ol ol (55 00 ol
Loy sd (SLg) S8 desl oSl 5 008 L g o 0313 ol (Golew 4 i Jl e 53 4,
el Js (I s sl olis S ol L 5 e s Ol 51 ok
G, b udl (pilbal daas s S 4 0w Loy (V) i,y al = L 51 jagils
Sy sl oSl 5 DU le la sl g5l ol 3 ol 3sdoms Sloys ewd 5 Slys 5 ol
slas &S bl 5100 305 sy e ol o il o i Eol bty cnl pled &S
o585 addys )8 ((Jyd Ols 5 sl Sy mt Ol il oSl o b 5050 Jbe g
OV P PR U PR NSO POORg{ B o3lital 4 03,51 S, ol ladle L3 L(A) 358
oslas opl 45 35 and Olp ol SlAS] 5 JB Ol 4 asls olas sl OalS
LSty obls ab Olawst 21 Olge o VLS Sl e A Sl o,lss ol anl 53l
LOO L) bued §senliest 51 Jool= sladiSSsl, ot Olallle Calises (glay 228 55 g o)l

Y\



a.>|_)°;} a,h_} 9 a.\;dé JIV-YYE Oleae NEY QLL.».A_) ‘r}.: BJLQ*: gr.A.\A:A JL« %5)}5\? wucﬂ-_gj

ool 3L el en ojlas clale L1l oS sl OLLS
e 5O 5 Jb SlS 5ol Jole S 0 Ol
Sl Wl e (S5 ol
5 LT GadGsl, Il pls a (Sles] S
emmed OLS 5l b Ll W ool
Sl ol b o6 LS et
Bles e sad S s 5 b o 3 silis]
GBS by 5 O el 3y o
5 el L8 Sl m (10) X
el G ws olS s Gl ey
A LS 54 das e 0L el plonil Slalllas
sla IS5, 5l sy KlS e Lol oliia
e s ol Ol a4 Ol e Oleys s Ikl
Lol ol e Ol 5 6, Ki slp LS
oy Oliis OLLS 5L3 55 5 oS @ axy

Aol 5y G s e ol s G sl sl

& S e
Sy kS AUt olas & sl Ol gl
St oy Gl 6 bdshe Ll lals Cel
SSodr ojlas Al J 28 05 S 4l AS49
sbdshe » SeSsmle DL Sy olS
L s ek b sho ol S o sl AS49 o5, S o
LR R NS Y W e PR T A it
Lilg e Lol Sliis 5 A8 ClSy5 sy
a Ol Oleys syl gla IS5 5l Gas

Aol ol

Sk K
Loyl el )S ey 5 ol ol s
Al Jsse s sk el e and)
J‘"“)ﬂ Coslee 51T, > ¢ @"JJ& g.,J\JA Qljdja
rl bl 55 oS Jgiss dly el ST el

YYY

&1z OLLS 5l sl (A 415 1, (02 OH LO
Coolr bald pladse 5 SO SLLLE ool
dy o 4 S Mt @l 5 SlaS] s
Sl o Al s et Ao bl Cor e
las Joadlas ol s (D spie sk
Sl Je s035 G35 2 S s oS IS0
23S 3 ey 3590 HFE 4l s, 5 A549
Assaa oslae wsls DL ol aallas il
Sl Vevr 500 5V ee glachle 53 S oS
b Cud AS49 J o3, gladle s, ials
Cele Y Sl day s gme o5k 4 J xS 65 S
AUk oslas o 5ls Ol Sl A5 Sl
Sldsb 5 SeSHale SUI L S oS
oli adshe ol S e Gl AS49 o5, Sl
HFF 5 A549 o3, slad o 155 & 5 2als ol
deeoon glachle 5> JxS 058 L a5
Sobias U151 A elp S5 S Ve 00
s ASA9 4 Gl S 03y S S
Verr g0 Nev glachle SHFF Jgho o3 4
osbas 33 Ol mls cpl 3 Jlsbas Gobl ks )
Sldbe 5 syal WL S olS ISl s
s Khalaf a3 byl cpl 255 £l AS49 Sl
U o s 5 T Jl s Ol es
S wzls y MCF-7 Sl e 63, cpiusl o las
o La30LAS 5 geer fSb- agh glaadl L il
V) 3 O Oleys (AL oslae O35 s
L gomar (glasdllas 55 YoYY Jlo s O1Kan 5 Kis
oS gladlr olas S Ao S SIS &k
S Sk Cwnw slls Populus nigra L.
Sldles .(V0) ol MCEF-7 u;Uoﬂ slad sk
ol e kim0l VoYY Jle s OSes 5 Shadid
Lo« Wil oSl Glnsiml allssl

il L3l d’»\w‘ ol OB slaasl



a.>|_)°;} a,h_} 9 °~\ij§ JIV-YYE Oleae NEY QLL.\.A_) ‘r}.: BJLQ*: gr.A.\A:A JL« ‘d)f.l? wucﬂ-_gj

Surendran P, Drenos F., Cook J.P., Auer
P.L, Chu A.Y. Giri A., Zhao W,
Jakobsdottir J., Lin L.A., Stafford J.M.,
Amin N., Mei H., Yao J., Voorman A.
2016. Meta-analysis identifies common and
rare variants influencing blood pressure and

overlapping with metabolic trait loci.
Nature Genetics, 48(10):1162-1170.
9. Nardone L.L., Andrews S.B.,

1979.Cell line A549 as a model of the type
II pneumocyte: Phospholipid biosynthesis
from native and organometallic precursors.
Biochimica et Biophysica Acta (BBA).
Lipids and Lipid Metabolism, 573(2):276-
295.

10. Noohizadeh Z., Parivar K., Hayati R.,
2015. The effects of Malva sylvestris leaves
on sperm and spermatogenesis of the C-57
Mice-Journal of Animal Biology, 7(2):81-
88.

11. Parto N., Valizadeh Z., Sarkaki A.R.,
Nasri S., 2018. Evaluation of the effect of
Malva parviflora hydro-alcoholic extract on

pain in male rat. Jundishapur Scientific
Medical Journal, 17(1):95-105.

12. Qi F., Zhao L., Zhou A., Zhang B., Li
A., Wang Z., Han J., 2015.The advantages
of using traditional Chinese medicine as an
adjunctive therapy in the whole course of
cancer treatment instead of only terminal
stage of cancer. Bioscience Trends, 9(1):16-
34.

13. Rosell R., Carcereny E., Gervais R.,
Vergnenegre A., Massuti B., Felip E.,
Palmero R., Garcia-Gomez R., Pallares C.,
Sanchez J.M., Porta R., Cobo M., Garrido
P., Longo F., Moran T., Insa A., De Marinis
F., Corre R, Bover I, Illiano A, Dansin E,
de Castro J., Milella M., Reguart N.,
Altavilla G., Jimenez U., Provencio M.,
Moreno M.A., Terrasa J, Mufioz-Langa J,
Valdivia J., Isla D., Domine M., Molinier
O., Mazieres J., Baize N., Garcia-Campelo
R., Robinet G., Rodriguez-Abreu D.,
Lopez-Vivanco G., Gebbia V., Ferrera-
Delgado L., Bombaron P., Bernabe R.,
Bearz A., Artal A., Cortesi E., Rolfo C.,
Sanchez-Ronco M., Drozdowskyj A.,
Queralt C., de Aguirre 1., Ramirez J.L.,

YYY

@\.:.n
1. Czabotar P.E., Lessene G., Strasser A.,
Adams J.M., 2014. Control of apoptosis by
the BCL-2 protein family: implications for
physiology and therapy. Nature Reviews
Molecular Cell Biology, 15(1):49-63.

2. Dadeche C.H., Bouzid H., 2021. Les
propriétés de Malva sylvestris L. Année
Universitaire, p: 4.

3. Elguea Al, Serrano M.A.,
Chrysostomou D., Inziarte H.I., Bggh S.,
Arana  A.N.,2023, A review on

reinforcement learning for contact-rich
robotic manipulation tasks. Robotics and
Computer  Integrated  Manufacturing,
81:102517.

4. Goto K., Ohtsubo T., Kitazono T.,
2018. Endothelium-dependent
hyperpolarization (EDH) in hypertension:
the role of endothelial ion channels.

International ~ Journal of  Molecular
Sciences, 19(1):315.

5. Hassanpour H., 2015. Effect of Aloe
vera gel coating on antioxidant capacity,
antioxidant enzyme activities and decay in
raspberry fruit. LWT-Food Science and
Technology, 60(1):495-501.

6. Khalaf AN, Abed 1LJ., 2021.
Evaluating the in vitro cytotoxicity of
Thymus vulgaris essential oil on MCF-7

and HeLa cancer cell lines. Iragi Journal of
Science; 62(9):2862-2871.

7. Kis B., Pavel 1.Z., Avram S., Moaca
E.A., Herrero S.J.M., Schwiebs A., Radeke
H.H., Muntean D., Diaconeasa Z., Minda
D., Oprean C., Bojin F., Dehelean C.A.,
Soica C., Danciu C., 2022. Antimicrobial
activity, in vitro anticancer effect (MCF-7
breast cancer cell line), antiangiogenic and
immunomodulatory potentials of Populus
nigra L. buds extract. BMC Complementary
Medicine and Therapies, 22(1):74.

8. Liu C., Kraja A.T., Smith J.A., Brody
J.A., Franceschini N., Bis J.C., Rice K.,
Morrison A.C., Lu Y., Weiss S., Guo X.,
Palmas W, Martin LW, Chen YD,



a.>|_)°;} a,h_} 9 °~\ij§ JIV-YYE Oleae NEY QLL.».A_) ‘r}.: BJLQ*: gr.A.\A:A JL« ‘d)f.l? wucﬂ-_gj

Gb/s/wire 0.94 pl/bit forwarded clock
CNRZ-5-coded SerDes up to 12mm for
MCM packages in 28nm CMOS. 2016
IEEE International Solid-State Circuits
Conference (ISSCC); IEEE.

17. Torre L.A., Bray F., Siegel R.L,
Ferlay J., Lortet T.J, Jemal A., 2015. Global
cancer statistics, 2012. CA: A Cancer
Journal for Clinicians, 65(2):87-108.

18. Wang H., Luo Y., 2024. Green
mediated of nanoparticles by plant extract:
Investigation of its performance to treat the
human renal cell carcinoma. Journal of
Engineering Research,12(2):11-16.

19. Zafari J., Zadehmodares Sh., Javani
J.F., Bagher H.Z., Najjar N., Asnaashari
M., 2020. Investigation into the effect of
photodynamic therapy and cisplatin on the
cervical cancer cell line (A2780). lasers
Medical Science, 11(1):85-91

YY¢

Sanchez J.J., Molina M.A., Taron M., Paz-
Ares L., 2012. Erlotinib versus standard
chemotherapy as first-line treatment for
European patients with advanced EGFR
mutation-positive  non-small-cell  lung
cancer (EURTAC): a multicentre, open-
label, randomised phase 3 trial. The lancet
Oncology, 13(3):239-246.

14. Saiki I, 2000. A Kampo Medicine
Juzen-taiho-to: Prevention of malignant
progression and metastasis of tumor cells

and the mechanism of action. Biological
and Pharmaceutical Bulletin; 23(6):677-88.

15. Shadid K.A., Shakya A.K., Naik R.R.,
Jaradat N., Farah H.S., Shalan N., et al.,
2021. Phenolic content and antioxidant and
antimicrobial activities of Malva sylvestris
L., Malva oxyloba Boiss., Malva parviflora
L., and Malva aegyptia L. leaves extract.
Journal of Chemistry, 2021:1-10.

16. Shokrollahi A., Carnelli D., Fox J.,
Hofstra K., Holden B., Hormati A., et al.,
editors., 2016.10.1 A pin-efficient 20.83



