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ABSTRACT
This study evaluated the antioxidant and anticancer activities of both crude and

fractionated (aqueous and ethyl acetate) extracts derived from black peel pomegranate
fruits of three Iranian cultivars: Yazd, Saveh, and Esfahan. Extracts were obtained
through sonication in a hydroalcoholic solvent, followed by liquid—liquid partitioning.
Antioxidant capacity was assessed using the ABTS assay, while cytotoxic effects were
measured via the MTT assay in two human breast cancer cell lines (MCF-7 and MDA-
MB-231), along with normal HUVEC cells to assess selectivity. The ethyl acetate
fraction of the Yazdi cultivar exhibited the highest antioxidant activity, achieving over
90% inhibition of ABTS® radicals. It also induced significant, dose-dependent
cytotoxicity in both cancer cell lines, with negligible effects on normal cells, indicating
promising selectivity. To explore the mechanism of action, gRT-PCR was used to
evaluate the expression of pro-apoptotic genes. Treatment with the Yazdi extract resulted
in a substantial upregulation of BAX (12-fold) and TP53 (13-fold), suggesting activation
of the intrinsic apoptotic pathway. The notable bioactivity observed in the Yazdi extract
may be attributed to its rich phytochemical profile, potentially enhanced by the region’s
arid climate, which is known to promote the biosynthesis of secondary metabolites.
These findings highlight the potential of black peel pomegranate, particularly the Yazdi
cultivar, as a natural, safe, and effective candidate for adjunctive breast cancer therapy.
Additionally, the valorization of agricultural byproducts such as pomegranate peel
represents a sustainable and cost-effective strategy in natural product-based drug
discovery.
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Target Gene Forward Primer(5'—3") Reverse Primer(5'—3")
BAX TTTGCTTCAGGGTTTCATCC CAGTTGAAGTTGCCGTCAGA
TP53 CAGCACATGACGGAGGTTGT TCATCCAAATACTCCACACGC
GAPDH GAAGGTGAAGGTCGGAGTC GAAGATGGTGATGGGATTTC
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Table 2. Relative expression levels of BAX and TP53 genes in cell lines treated with the ethyl acetate extract of the Yazdi
pomegranate cultivar compared to the control group, calculated using the 2C24¢) method. A significant increase in gene
expression was observed in MCF-7 and MDA-MB-231 cancer cell lines, while only slight changes were detected in the

normal HUVEC cells.

Cell Line Gene Fold Change (vs. control)
MCF-7 BAX 9.85
TP53 11.31
MDA-MB-231 BAX 12.13
TP53 13.00
HUVEC (normal) BAX 1.15

TP53 1.12




r V¥ e DY (ol epgd o)led o33l Jlo

Cell Viability — 24 Hours

A
== MCF-7
ns s s w— MDA-MB-231
100 == HUVEC
w— Ctrl
z
z
2
E ]
= 50— - - - = | ‘ ______
0 . . i I I
0 100 200 300 400 500
Drug concentration(pg)
Cell Viability — 48 Hours
B.
4 w— MCF-7
=S AR
100 w—— HUVEC
— Ctrl
z
2
s 50+ - & " & | | .......
0 L . 1 i i I II
0 100 200 300 400 500
Drug concentration(pg)
Cell Viability — 72 Hours
C.
= MCF-7
=== MDA-MB-231
100 === HUVEC
= Curl
‘é»
z 4
2
2
= 50= - - - I -----------
0 100 200 300 400 500

Drug concentration(pg)

Jle Jsho s MDAMB-231 MCF-7 iy ol Jor c51a03, 5 352 8 1 Slaul Il oyl Seu i 1Y JS5
laosls (MTT iy905]) csls (C) 72 4 (B) 48 (A) 24 o ol s b (s o o p)55)Se0 0+ + b +) iliseo clacdilé s HUVEC
(Two-way ANOVA) 45,153 ANOVA (9031 b o )lel el .iloss o )55 (1=8) e 1,5 s j) Jlone Gl £ s Sile < pg08

o asuiia P<ef ) (gl ine gdaw 55 (gylel (slacsglis (s plos]



« » (Punica granatum L.) ebus cusgy b 56l o )las Gl ywid o GlowmS| 5T laculd ;) 1ol Sed g g3l ,d ye

oS gl e Il ol a3 MDA-MB-231 ,
as" cuo | (Syed et al., 2007) ssle  sldllas jo o
13,8 L3l 1y Ul slvojla & S S giginw culed
ol oylmas ol (G (g bRl qoe 4S5
sl Jokw 10 do 3 Ar dgus Jloons; Laas oS g0bay
Slgs o oS 5 ol & w3 e s HUVEC L
S Jshe 4 Col Jolis b wiadan floys G g
38 o)l Slidios )3 &5 (290 90 9 gilae ol
.(Seeram et al., 2005) ¢l 48,5 1,8 4555 350
MDA-MB-231 Jslou 03, 5 b5 5 Cuo fusly

03) (el -l Jay53 0 (Slofag Cuenl Sl 33 0)luase &
4 o ¢ HER2 4 PR ER (slaos 18 151 S
Ol Ygane a3 o s Cunglin g yo (slag ey
39)e sled & iy Gl o > (S5
A3 =ib Sl ojlac 4 Jolw ool (235l
S e &5 4Bl b OLS S 0otz
alaz 3 ool g 2l s, b b ype o3 JUiSe e
ok 555 e Jlos |, NF-kB o MAPK PI3K/AKt
ol sl o Lts oS (A5 sla gy b aoxas
Coat] 305 Cisllas i o sy Lo g5 b ppuns
ol el s sk olSyjlelei
Huang et al., ) 5L oo dius p polio sl by u
oS o s Suisngl b ol Jaloo (2009
9o O o) (Sl il ojlas b la ol jlow
A5 TP535 BAX (eloj ol s Ll
(oo sody 3 b5 cul o plp Vel Gl Gl
Gk 31 &S S oo 2l 1y jogl (S o (LA
$3wdlil g 508 ghe Lié (5% dei il
Loles 5 Caspase-9 (il Jlé 4 e C pg)S st
(Elmore, 2007) 545 o Jobw 0 (5340l s S yo
e olps @ alie Oldlas I (g)lun )3 puslSs
WU 9095 Cdyidin 9 by S (oS slaol, ]
ol 0045
el SOV Al LS 5 ¢ cou—idigid o5y
GlEte 9 J9 5195 dacidgygl s )sS 20l
woled & Wloads sl lis Ul cus g pd 28K dw |

S5 domi 9 S

Sl sl oyl ae a8 3y i, sl adlas
[53%) WB) ol.:_w G gy )bl JAK 0940 )1 o.k_wc1)>b_w1
a1l Cao s Jols (295 BB gtansj ullad
sladsl—w p plobal S S ggnw Bl g <8
o b sl plaed o olis 095 1 ol Sl
Lansky & ) s)ls Slgcen o) Jgib b clitie 5,0
dpp by o)las a5 LB 5, Ll (Newman, 2007
syl oimd yli s leto | g gl pB)l 4y Cos
9 SB Ll b Bl a8 Wlosly Lo 55 sl Slalllas
2l Gcdgplio oS 5 p palite 13U (S5 g9
Rangbulla et ) x,ls ,Ul (slao,ba e guwsj el 4
5 S 5 aS Wileoly i alie wlles .(al., 2025
aSeigMe da g8 L aile 49l slacdglie clale
555 g (oal8l Jolge 1l co cu s 4 byl g
by (Sweidan et al., 2023) & > 5 48,
4 oS 3l gy Jlb S8 5 ol SV clale
LLlods C‘)le 9 uJ.> ‘_,’.;LM‘J.J‘ )lS 5 uol> Sy
Ao dg9a &S o)lac dvg bl Sl o1 s
Sobg wd o ol 1y ABTST Kol e 4oy
Moo bl 9 Vb (58l lanl cudylo b (GluS 5 3929
sloash b cuol opl ol ol o JK0o,
4« (Rice-Evans et al.,1996) sile ola ing)
Sbadpe | Ol o 9 b Jgid h (plond HiSLe A8
S5k wlod,S aol gulicuST o oo 5o 1y Slgid
Sl sl 4 g5lan ST oo | )lan an 5150 s |
Cai et ) 1S oo Wl 355y adgl Jolyo il (6 Ky

.al., 2004; Pereira et al., 2009
Gge dludlyied yobo 4 3jy o) Sl |l ojlas oS
MCF-7 by s Slooss) pSediis ials



Yo Wo¥ e O (gly cpgd 0)led qumazly Jlo

Sy ohaghy @) 08) OB (ler—Sgtd sla Sy
bl 55 o 458 ncilyibe 5 Jg S5 Y
A3l o g, dilate Sidday g S

Vg o)lae pSein (S| Sl b
Lol 5 j9i> 5 Sl ABTS JIal, Jlas 1o
el I sl JISo3l g 5 9,550 Lanl (VL b
9 Ll el da Jed Jy olier—d sl
og )3 clyls Bes a5 (Sgib elosy ol cli_to
Moo o diwn ROS L (iiSon BB S 9,00
loeig DNA s Johoo glinl 42 gl o]
Shahidi & Ambigaipalan, ) s—5 o b s 4
Figa—)l8 gl Jolye jloe 13 psilSe ! (2015
A e bl ol i

oS ol (s MTT (905l ¢ 6yg093—s il am po
R o dinlyied ysboar s o8y Sl ST ol
MDA- s MCF-7 Jols 03y 93 2 > oo pSRoii>
a3 393 b sk Jleosj zals 0 MB-231
do P A dga Slooss; Lais (b s 0 o ¥re g clale
il 15 S HUVEC oy celo Jols
2 ke bl Sl (Shy ol & sl olas (ol g
g g0 guxe (b iadin i lo)d dag

MDA-MB- (b Jslw cuto gl g LB 4S5
Olad dday Jel w0y pl gy o)l ac oyl a4y 231
oy & polis Yoaro HER2 o PR ER claoss S
Syro Wlgi o (AS olas 4 ol a3zl g ol
Al oylas 2300 b GLS S (g0 et culled

2 0354 5 85 o Jlee |y MAPK/ERK 4 PIBK/AKT
5 2SS esias sl i by (o2l gl
(Esmaeli et al., 2025) aas o lis 395 jl (5 505505
Sl o oo blg b o] Clii e g b Jgb b
o 5l expls 1y Oledl g el sy b laspe (23 LS
ooy & NF-kB g MAPK PISK/AKL s s
et St (o2l 55 orat sy
S ob s 35 Seigugl oo ple Jelos
Coge 332 0 il il oylas b b Jsbow o

) ssngl o g 35 plas (Sias (sl
o)l—ac » (Viuda-Martos et al., 2010) .
9 ol Jold e Sy op o8y Skl Ll
o] e o) geo Jlois] 48 A2 4yl Sy
il a3 e pund 95 |y olae s SV ok 0
Sl Ll 8 15 s 4 oyl bles <o 5 gl oo
2l 5l gy 55 Capm] 0imd s g 1S o g
ol (So3glom b ljEl g Lads >

lals jloolital (gilog)ls 5 (gpgldcam Hlate |l
b8 3 gl il Gl Ul gy 23l (5)5lS
L5 5 5kl b yodigyie 3,509, S (Jldcun;
Sla 8l g ol dsw o Blaal b oS Caw | Can ) lasro
Wlo (g sl 5l xS0 b Lo g o o
b )9iSTyom 9 Medin Slapgjond baigesV 90,585l
5l g ol () ol BlE e (g
9 SS9y (A2 JB sk 4 ]y el S s
oy Y gaze il (gils 5)b5 Caz ) phe o5
@ 625 08y Mlo (og glie lodlii ol epl 958l
S sl o) Ml cax 3 Jge 5 S lyie
Tobe 31 ol iy (gile 91> drw 95 9 i b
Oy 4 o g oo dlaiBl 4 o2 WlgT o S ]
S SeS )9S pole

il by Colos Limgh cpl sldodly o lps
S 5 Se plyed 0 08 U Sl il o)l ety
Ol b o ) iy oy (o3 53 0pglaionix
FE ool Jg—ame 4 a8 cpl bas b
38> olo s Jold (bt Jolye (ol 53 ool |
ey {LC-MS/MS, HPLC, NMR) la Iyl o
oo ool (St S lolh « ot nsis oo
sl (ol (29l oY 503 drg g o

Sl Lol oyl 48 sl i sl adllae
352 b ol gy bl JolS” ngee 51 el 5t
Sl 5l ool ol (g2 P (i) Collad
Sla sl p plolbal S S gigiw Jl g g8
olas cul Gy w30 L 395 5l iy Sy
B S5 (Oledol g ogl ) pB)l lo b dunslie )



« » (Punica granatum L.) ebus cusgy b 56l o )las Gl ywid o GlowmS| 5T laculd ;) 1ol Sed g g3l ,d "

Cnl b awd oo )l iy by (a3 5 0 pslaiosic>
FB b Js—ame 4 S5 ol s oy Jle
G ol Jold by Jole ol 5 oolits |
ey {LC-MS/MS, HPLC, NMR) ls s Jglio
o Jie )3 y90j] (St S Loy Sntmn o Coos
sl (Al 29> oY g0)8 drngi g (Sl

S ot | s ol 48 5l b5 iy o) gl
Sl 5 iypn b of 08y ohagt b Sy
Sl g 98 Gle—uSl il pols (s e Jlades
ool iy Gy sl phcBul 909505
ol oIB ey sl sl & d2 5 B ol g
el | (S 55 TPE3 s BAX (sisusl slag
Lo Ty ot 33 | Jsbo 005 (53,45l < yo yoano
oyl &8 1> o i (Riaz et al., 2025) adllas
3559, g8 gl ga s w3l il 2 Ul gy
by (Sdlie pslSs (p] & 1S o |, (PGD)
S iy slygogi oyl 9 4y Yoo & Wl oo
Sl g o il o2k Lo & 225 Lyl
Vb el oglas ol ecsiglisS Slolss ) gl
WJe ol ba)h by 0o aub slag)h arw o5 (gl
Foe Sl 5 385 pluslid 5 (Whie Sl pbsl
el ly oy Jole S, 4y ojlae ) o5 4o}

S18y8 9 K5
2518 9 (sole Coglen (5)glid Conj dnugi Sl
VWBYYY o)las 4y (S olKiils 5 (6ys00n Cawly)
D9 o (&)l Sl dloasg (s 45 005 1 2]
b o)
35 32y St L s 35 H3gSun

Alizadeh, M., Ghojazadeh, M., Piri, R., Mirza-
Aghazadeh-Attari, M., Mohammadi, S., &
Naghavi-Behzad, M. (2021). Age at diagnosis
of breast cancer in Iran: A systematic review
and meta-analysis. Iranian Journal of Public

BAX 5 .05 TP53 4 BAX (cla i ol a3l
e ek dei ialjdl > BCL-2 adlgls |
25 5 C g8 gtans (g5Ldl] g g (55008 e
o lod > 9 Caspase-9 il w Jled 4 o oS
)5S S plgis s 55 TP53 0 o ol js2s0]
ooyl L DNA ol 4 fesly ) iy,
S 25 1 BCL-2 jlee 9 BAX ()l egs5lap—5]
P2 Laod crl Gl Vel Gl GBS (s
5909] (G e il onimd i Sl slaed,
Sl ygag5 4y S )3 S plle S5
.(Oltval et al., 1993)

(el SV sle SLS )5 ¢ con—idbgind o5y
©litde g J9y595) dacutdgygl (cnimysS 5l
oles 45 Wlodd il Ul gy 3 CSatblS A
ssasl S50 5 3implas uSius (i sl
Sl sl o)las 3 Sl 5 oyl ez Vet ! )l
el o @V gy (il (ool e 55, 8,
B a4 lagl bl bS5 ol (b ksl
S (o0 a2 |y (Sl s

luls jloslil (silog;ls 5 (5 )glidcun j Hlaie I
Sl 5 gl gy (U] c—ug) ipsl—iS
L5k 5okl wdyo aiygyie (63509, (Jldcun s
(S0 drs S pn )3 D9 (6 Dgunte Cany bare
Aoy ge—wYge)9993L aile ()00 sasby) I (6 S0 e
Slgi oo s S )9S hon b diedin slapgionl
b ol Ol y (sl g ) cdo )lul
Wle oogr @olio j o3l wl ¢y y958) iy dgup
b ool 29yl JHE—wl cax > (LB 05 63
ol (A3 L il (gilegyls g (i
o 3y 5 (25 9y Calen gy cpl lrodly wule
S F S olyedr 3 08 b1 Sl Jesl o)l —as

&b

Health, 50(8), 1564-1576. DOI:
https://doi.org/10.18502/ijph.v50i8.6802.

Ardekani, M. R. S., Hajimahmoodi, M., Oveisi,

M. R., Sadeghi, N., Jannat, B., Ranjbar, A.

M., Gholam, N., & Moridi, T. (2011).




yv

WoF Gl OY (oly g3 o)lad oaa3ly JLo

Comparative antioxidant activity and total
flavonoid content of Persian pomegranate
(Punica granatum L.) cultivars. Iranian
Journal of Pharmaceutical Research: IJPR,
10(3), 519-524.

Aryannejad, A., Saeedi Moghaddam, S,
Mashinchi, B., Tabary, M., Rezaei, N.,
Shahin, S., Rezaei, N., Naghavi, M., &
Larijani, B. (2023). National and subnational
burden of female and male breast cancer and
risk factors in Iran from 1990 to 2019: Results
from the Global Burden of Disease study
2019. Breast Cancer Research, 25(1), 47.
DOI:  https://doi.org/10.1186/s13058-023-
01633-4.

Baeghbali, V., Niakousari, M., & Farahnaky,
A. (2016). Refractance Window drying of
pomegranate juice: Quality retention and
energy efficiency. LWT - Food Science and
Technology, 66, 34-40. DOI:
https://doi.org/https://doi.org/10.1016/j. 1wt
.2015.10.017.

Bray, F., Laversanne, M., Sung, H., Ferlay, J.,
Siegel, R. L., Soerjomataram, I., & Jemal, A.
(2024). Global cancer statistics 2022:
GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin, 74(3), 229-263.
DOI: https://doi.org/10.3322/caac.21834.

Cai, Y., Luo, Q., Sun, M., & Corke, H. (2004).
Antioxidant activity and phenolic compounds
of 112 traditional Chinese medicinal plants
associated with anticancer. Life Sciences,
74(17), 2157-2184. DOI:
https://doi.org/10.1016/j.1fs.2003.09.047.

Cao, M., Li, H., Sun, D., He, S., Yan, X., Yang,
F., Zhang, S., Xia, C., Lei, L., & Peng, J.
(2022). Current cancer burden in China:
epidemiology, etiology, and prevention.
Cancer Biology & Medicine, 19(8), 1121-
1138. DOl:
https://doi.org/10.20892/j.issn.2095-
3941.2022.0231.

Cao, W.,, Chen, H.-D., Yu, Y.-W., Li, N., & Chen,
W.-Q. (2021). Changing profiles of cancer
burden worldwide and in China: a secondary
analysis of the global cancer statistics 2020.
Chinese Medical Journal, 134(7), 783-791.
DOl:
https://doi.org/10.1097/CM9.000000000000
1474,

Elmore, S. (2007). Apoptosis: a review of
programmed cell death. Toxicologic
Pathology, 35(4), 495-516. DOI:
https://doi.org/10.1080/0192623070132033.

Esmaeli, M., Dehabadi, M. D., & Ghanbari, A.
(2025). Anticancer effects of pomegranate

extract on breast cancer cell lines: A
systematic review of the literature. Discover
Medicine, 2(1), 1-10. DOI:
https://doi.org/10.1007/s44337-025-00193-0.
Haghpanah, S., Hosseini-Bensenjan, M., Ramzi,
M., Khosravizadegan, Z., & Rezaianzadeh,
A. (2023). Investigating the trends of
incidence rates of breast cancer in Southern
Iran; a population based survey. BMC
Women's  Health, 23(1), 589. DOI:
https://doi.org/10.1186/s12905-023-02757-7.
Huang, W.-Y., Cai, Y.-Z., & Zhang, Y. (2009).
Natural phenolic compounds from medicinal
herbs and dietary plants: potential use for
cancer prevention. Nutrition and Cancer,
62(1), 1-20. DOI:
https://doi.org/10.1080/01635580903191585
Hussain, S., Saxena, S., Shrivastava, S., Mohanty,
A. K., Kumar, S., Singh, R. J., Kumar, A.,
Wani, S. A.,, Gandham, R. K., & Kumar, N.
(2018). Gene expression profiling of
spontaneously occurring canine mammary
tumours: Insight into gene networks and
pathways linked to cancer pathogenesis.
PLOS ONE, 13(12), e0208656. DOI:
https://doi.org/10.1371/journal.pone.0208656.
Kumar, P., & Mutreja, R. (2015). Comparison of
Antioxidant Properties of Pomegranate Peel
Extract by Different Methods. DOI:
http://dx.doi.org/10.17758/ERPUB.ER915009
Lansky, E.P., & Newman, R.A. (2007). Punica
granatum (pomegranate) and its potential for
prevention and treatment of inflammation and
cancer. Journal of ethnopharmacology,
109(2), 177-206.
DOl:https://doi.org/10.1016/j.jep.2006.09.006
Malcolm, J. R., Bridge, K. S., Holding, A. N., &
Brackenbury, W. J. (2025). Identification of
robust RT-qPCR reference genes for studying
changes in gene expression in response to
hypoxia in breast cancer cell lines. BMC
Genomics, 26(1), 59. DOl
https://doi.org/10.1186/s12864-025-11216-6.
Newman, D. J., & Cragg, G. M. (2020). Natural
products as sources of new drugs over the
nearly four decades from 01/1981 to 09/2019.
Journal of Natural Products, 83(3), 770-803.
DOl:
https://doi.org/10.1021/acs.jnatprod.9b01285
Oltval, Z. N., Milliman, C. L., & Korsmeyer, S.
J. (1993). Bcl-2 heterodimerizes in vivo
with a conserved homolog, Bax, that
accelerates programed cell death. cell,
74(4), 609-619.
Panichayupakaranant, P., Itsuriya, A, &
Sirikatitham ,A. (2010). Preparation method
and stability of ellagic acid-rich pomegranate



https://doi.org/10.1016/j.lfs.2003.09.047
https://doi.org/10.1080/01926230701320337
https://doi.org/10.1016/j.jep.2006.09.006
https://doi.org/10.1021/acs.jnatprod.9b01285

« » (Punica granatum L.) ebus cusgy b 56l o )las Gl ywid o GlowmS| 5T laculd ;) 1ol Sed g g3l ,d YA

fruit peel extract. Pharmaceutical biology,
48(2), 201-205. DOI:
https://doi.org/10.3109/13880200903078503

Pereira, D. M., Valentdo, P., Pereira, J. A, &
Andrade, P. B. (2009). Phenolics: From
chemistry to biology. Molecular Diversity
Preservation International, 14(6), 2202-
2211. DOl:
https://doi.org/10.3390/molecules14062202

Rangbulla, S., Sangwan, A., Gill, P. S., Bajaj, K.,
& Kumar, A. (2025). Assessment of
Phytochemicals and Antioxidants of Nine
Pomegranate Varieties Under Subtropics.
Applied Fruit Science, 67(2), 87. DOI:
https://doi.org/10.1007/s10341-025-01318-6.

Re, R., Pellegrini, N., Proteggente, A., Pannala,
A., Yang, M., & Rice-Evans, C. (1999).
Antioxidant activity applying an improved
ABTS radical cation decolorization assay.
Free Radic Biol Med, 26(9-10), 1231-1237.
DOI: https://doi.org/10.1016/s0891-
5849(98)00315-3.

Reuter, S., Gupta, S. C., Chaturvedi, M. M., &
Aggarwal, B. B. (2010). Oxidative stress,
inflammation, and cancer: how are they
linked? Free Radical Biology and
Medicine, 49(11), 1603-1616. DOI:
https://doi.org/10.1016/j.freeradbiomed.20
10.09.006.

Riaz, S., Rasul, A., Ahmad, M., Asrar, M & ..
Hassan, M. (2025). Pomegranate Peel
Extract as 6-Phosphogluconate
Dehydrogenase (6PGD) Inhibitor for
Treatment of Breast Cancer. Cell
Biochemistry and Biophysics, 83(1), 537-
553. DOI: https://doi.org/10.1007/s12013-
024-01485-5.

Rice-Evans, C. A, Miller, N. J., & Paganga, G.
(1996). Structure—Antioxidant  Activity
Relationships of Flavonoids and Phenolic
Acids. Free Radical Biology and Medicine,
20(7), 933-956. DOI:
https://doi.org/10.1016/0891-
5849(95)02227-9.

Seeram, N. P., Adams, L. S., Henning, S. M., Niu,
Y., Zhang, Y., Nair, M. G., & Heber, D.
(2005). In vitro antiproliferative, apoptotic
and antioxidant activities of punicalagin,
ellagic acid and a total pomegranate tannin
extract are enhanced in combination with
other polyphenols as found in pomegranate
juice.  The Journal of  Nutritional
Biochemistry,  16(6), 360-367. DOI:
https://doi.org/10.1016/j.jnutbio.2005.01.006

Seeram, N. P., Henning, S. M., Zhang, Y.
Suchard, M., Li, Z., & Heber, D. (2006).
Pomegranate juice ellagitannin metabolites
are present in human plasma and some persist

in urine for up to 48 hours. The Journal of
Nutrition,  136(10), 2481-2485. DOI:
https://doi.org/10.1093/jn/136.10.2481.
Shahidi, F., & Ambigaipalan, P. (2015) .
Phenolics and polyphenolics in foods,
beverages and spices: Antioxidant activity
and health effects—A review. Journal of
Functional Foods, 18, 820-897. DOI:
https://doi.org/10.1016/j.jff.2015.06.018.
Stoddart, M. J. (2011). Cell Viability Assays:
Introduction. Methods in Molecular Biology,
740. DOI: https://doi.org/10.1007/978-1-
61779-108-6_1.
Sung, H., Ferlay, J., Siegel, R. L., Laversanne,
M., Soerjomataram, I., Jemal, A., & Bray,
F. (2021). Global cancer statistics 2020:
GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185
countries. CA: A Cancer Journal for
Clinicians,  71(3), 209-249. DOI:
https://doi.org/10.3322/caac.21660.
Sweidan, N., Abu Rayyan, W., Mahmoud, I., &
Ali, L. (2023). Phytochemical analysis,
antioxidant, and antimicrobial activities of
Jordanian Pomegranate peels. PLOS ONE,
18(11), €0295129. DOI:
https://doi.org/10.1371/journal.pone.0295129.
Syed, D. N., Afaq, F., & Mukhtar, H. (2007).
Pomegranate derived products for cancer
chemoprevention.  Seminars in  Cancer
Biology, 17(5), 377-385. DOI:
https://doi.org/10.1016/j.semcancer.2007.05.004
Tehranifar, A., Zarei, M., Nemati, Z., Esfandiyari,
B., & Vazifeshenas, M. R. (2010).
Investigation of physico-chemical properties
and antioxidant activity of twenty Iranian
pomegranate (Punica granatum L.) cultivars.
Scientia Horticulturae, 126(2), 180-185.
DOl:
https://doi.org/10.1016/j.scienta.2010.07.001
Viuda-Martos, M., Fernandez-Lopez, J., & Pérez-
Alvarez, J. (2010). Pomegranate and its many
functional components as related to human
health: a review. Comprehensive Reviews in
Food Science and Food Safety, 9(6), 635-654.

DOI: https://doi.org/10.1111/j.1541-
4337.2010.00131.x

Wong, R. S. (2011). Apoptosis in cancer: from
pathogenesis to treatment. Journal of
Experimental & Clinical Cancer Research,
30, 1-14. DOl:
https://doi.org/10.1186/1756-9966-30-87.

Zheng, Q., Zhang, Q., Yu, X., He, Y., & Guo, W.
(2021). FENDRR: A pivotal, cancer-related,
long non-coding RNA. Biomedicine &
Pharmacotherapy, 137, 111390. DOI:
https://doi.org/10.1016/j.biopha.2021.111390



https://doi.org/10.3390/molecules14062202
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/j.biopha.2021.111390

