Supplementary Table 1. List of plants with their phytochemicals, target cancer cell lines and mechanism of action

Plant name Active Cancer type Target cell Mechanism Study Evidence References
compounds lines type level
Abrus Tannic acid, Cervical, HelLa, COX-2 In vitro, Preliminary (Kaur et al.
precatorius Rutin, colon, oral, Hep2C, inhibition, in silico 2022; Kaur et al.
Abruquinone lung Caco-2, TNF-a 2024; Okoro
M &N CAL-27, inhibition, etal 2021)
NCI-H460 Oxidative burst
induction
Adenanthera Not specified Breast, lung, MCEF-7, Antiproliferati In vitro Preliminary (Chauhan et al.
pavonina kidney, NCI-H460, ve effect 2015; Sophy
prostate 7860, PC-3 (enzymatic etal 2016)
extract)
Aloe vera Not specified Liver Hep-G2 Antiprolifera- In vitro Preliminary (Shalabi et al.
tive, blocking 2015; Radha
signal and Laxmipriya
transduction 2015)
Annona Acetogenins Breast, MDA, ATP synthase In vitro, Intermediate (Gavamukulya
muricata prostate SK-BR-3, inhibition, in vivo et al 2014; Asare
EACC, Apoptosis (mouse) etal 2015;
BPH-1, 4T1 induction Merlin-Lucas
et al. 2021)
Annona Apigenin, Oral, lung, MCE-7, Cytotoxic In vitro Preliminary (Shehata et al.
squamosa rhamnetin, chronic HepG-2, effect on 2021; Vikas
and eupafolin myeloid Caco-2, cancer cells et al. 2019)
leukemia, and PC3
kidney,
breast
Arbutus Not specified Breast, T47D, Cytotoxic Invitro Priliminary (Abu-rish et al.
andrachne colon, lung, MCEF-7, effect 2016)
pancreas, HRT-18,
prostate, skin Caco-2,
A375.82,
and WM
361A
Aristolochia Not specified Leukemia, A431, A549, Inhibition In vitro Priliminary (Akindele et al.
ringens lung, PC-3, Hela, of tumor 2015; Daoudi
prostate, and THP-1 growth etal. 2013)
cervical
Asplenium Quercetin-7-0O- Cervical, HeLa and Cytotoxic effect In vitro Preliminary (Jarial et al.
nidus rutinoside and liver Hep-G2 cells 2018)
gliricidin-7-O-
hexoside
Azadirachta Nimbin, Breast , lung, SK-BR-3, Apoptosis, In vitro Preliminary (Takagi et al. 2014;
indica nimbidol, stomach, A-549, by high Kitdamrongtham
nimbidin, leukemia AZ-521 expression .
and nimbolide and HL-60 of caspase 3, 8, et al. 2014; Kashif
and 9 etal 201 9)
Barleria Not specified Lung, DLA and Cytotoxic effect In vitro, Intermediate (Manglani et al.
grandiflora lymphoma Vero cell in vivo 2014)
lines (mouse)
Berberis Thalifendine, Ovary, lungs, A 2780, Cytotoxic effect In silico, Intermediate (Gaidhani et al.
aristata jatrorrhizine, oral Hop62 in vitro, 2013; Pai et al.
and berberrubine and DWD in vivo 2012; Kumari,
(mouse) 2022)




Biancaea Caesalpinia, Lung, breast MCE-7 Exhibit DNA In silico, Preliminary (Bukke et al.
sappan and brazalin and A549 strand scission in vitro 2018; Widodo
activity, et al. 2022)
inhibition of anti-
apoptotic gene
Bcl-2
Bidens Phenyl-1,3,5- Lung, A-549, Cytotoxic effect In vitro, Intermediate (Shen et al.
pilosa heptatriyne, cervical, HelLa, in vivo 2018; Zahara
2,4-di-tert- liver and HepG-2 (brine et al. 2022)
butylphenyl shrimp)
Calligonum Kaempferol, Liver Hep-G2 Apoptotic In vitro Preliminary (Shalabi et al.
cosmosus catechin activity by 2015; Alehaideb
declining Bcl-2 et al. 2020)
protein
Carissa Uvaol, Liver, lung, NCI-H460, Chromatin In vitro Preliminary (Bano et al.
carandas 23-hydroxy bone, HT-29, condensation 2022; Kour
ursolic acid, cervical, MCEF-7, and decreased et al. 2024)
and 27-O-Z-p- ovary, breast and A-549 mitochondrial
coumaroyl membrane
ursolic acid potential by
activating
apoptosis
Cedrus Not specified Breast, A-549, Cytotoxic effect In vitro Preliminary (Shi et al. 2019;
deodara ovary, MCEF-7, PC- Kumar et al.
pancreas 3, A2780, 2021; Gaidhani
Mia-Pa-Ca-2 etal 2013)
Cenchrus Not specified Liver, breast, HepG-2, Cytotoxic effect In vitro Preliminary (Alothman et al.
ciliaris cervical, A-549, 2018)
lung, colon MCF-7,
HelLa,
HCT-116 and
Caco-2
Centaurea Not specified Cervical HeLa Cytotoxic effect In vitro Preliminary (Csupor et al.
antiochia 2013; Ozcan
et al. 2016)
Cordia Caffeic acid, Breast, lung, SH-SY5Y, Cytotoxic In vitro, Intermediate (Hussain, 2020;
dichotoma cis- vaccenic colon, and N2A, U-251, effect in vivo Usmani et al.
acid, ferulic acid, pancreas MCEF-7, (Swiss 2018)
gallic acid, MDA-MB- albino
palmitic acid, 231, A-549, mice)
and vanillic acid SW-620,
HCT-116,
MIA PaCa-2,
and PANC-1
Cotinus Not specified Breast, MCF-7, Inhibit In vitro Preliminary (Raina et al.
coggygria cervical, T47D, HelLa, fibroblast 2022; Usmani
ovary A2780 activation et al. 2018)
protein a,
Akt along with
ERK
expression
(PI3K/Akt-
ERK pathway)
Croton B-sitosterol, Cervical, A-549, Cytotoxic effect In vitro Preliminary (Nepihoi et al.
caudatus (E)-dodec-3-en- breast, lung MCE-7, 2021; Rosangkima
1-ol and tricosan- HeLa

1-ol,
octacosanoic acid

and Jagetia 2015)




Curcuma Curcumin Breast, HepG-2, Multiple Clinical, Advanced (Shehna et al.
longa colon, MCEF-7, pathways in vitro 2022; Srivastva
hepatic, others (NF-xB, p53, and Srivastava,
prostate, apoptosis) 2015; Vallianou
leukemia etal 2015;
Starok et al.
2015)
Cyclea Fangchinoline, Breast, MDA-MB- Apoptosis In vitro Preliminary (Shine et al.
peltata tetrandrine pancreas 231 and through ROS 2014;
PANC-1 generation Chandrashekar et
al. 2019)
Delphinium Not specified Cervical, A-549, Apoptosis In vitro Preliminary (Akgun et al.
staphisagria breast, lung, MCEF-7, 2022)
colon HT-29,
and HeLa
Dillenia Not specified Bone, lung, U208, Cytotoxicity, In vitro, Intermediate (De et al. 2023;
pentagyna breast, A-549, apoptosis and in vivo Rosangkima
cervical MCEF-7 depletion of et al. 2008)
and HeLa glutathione
Eclipta alba Coumestan, Breast, renal, MCF-7, Mitochondrial In silico, Intermediate (Nelson et al.
wedelolactone, colon, HCT-116, apoptotic in vitro, 2020; Arya
and [-sitosterol prostate PC-3, pathways in vivo et al. 2015;
RCC-45 Mani et al. 2024)
Euphorbia B-amyrin, Liver HepG-2 Inhibit cell In vitro, Intermediate (Kumar et al.
hirta [-sitosterol, proliferation and in vivo 2010; Kalaivani
euphorbin A, apoptosis (mice) et al. 2024)
B, C, and D;
gallic acid,
heptacosane,
kaempferol,
n-nonacosane,
protocatechuic
acid, quercetin,
rutin, 1,3,4,6-
tetra-O-galloyl-
B-D-glucose,
2,4,6-tri-O-
galloyl-B-D-
glucose, and
24-methylene
cycloartenol
Euphorbia Euphol and Pancreas MiaPaCa-2 Cytotoxic effect In vitro Preliminary (Munro et al.
tirucalli tirucallol 2015; De Souza
et al. 2019; Silva
et al. 2018)
Ficus Caffeic acid, gallic Leukemia HL-60 Increased In vitro Preliminary (Yen et al. 2018)
beecheyana acid, and rutin expression
of Bad, Bak,
and Bax genes
Ficus carica B-bourbonene Breast, MDA-MB- Reducing In vitro Preliminary (Al Ghalban
colon, liver 231, Hep-2, AMPKa, CREB, etal 2021;
HepG-2, ERK, and GSK- Gurung et al.
MCF-7, 30/B expression 2021; Mustafa
and Caco-2 etal 2021,
Zhang et al.

2018)




Garcinia Cyanidin-3- Esophageal, DU145, Inhibits histone In vitro, Intermediate (Kopytko et al.
indica glucoside, gastric, MDA-MB- acetyltransferase in vivo 2021; Ahmad
cyanidin-3- colorectal, 231, s and disrupts (Xenogr et al. 2012)
sambubioside, pancreatic, and BxPC-3 the regulation aft mice
garcinol, and liver of microRNAs model)
hydroxy-citric acid
Helicteres Isocucurbitacin B Lung, colon NCI-H460, Cytotoxic effect In vitro Preliminary (Raaman and
isora and cucurbitacin B RCM-1 Balasbramanian,
2012;
Rattanamaneeru-
smee et al. 2018)
Hibiscus Stigmastadienol, Macrophage RAW264.7, Cytotoxic effect In vitro, Preliminary (Al-Saily et al.
rosa-sinensis lupeol, and cancer cells, Tera-1 in silico 2018; Rasul
taraxasterol acetate testicular cell etal 2023)
line
Hibiscus Delphinidin-3- Leukemia HL-60 Increasing SOD In vitro, Intermediate (Bassong et al.
sabdariffa sambubioside and activity and In vivo 2022)
protocatechuic acid decreasing MDA (Wister
levels rat)
Hymenodicty Anthraquinone Mouse L-929 Fragmentation In vitro Preliminary (Chakraborty
on excelsum and coumarin cancer cell and DLA of DNA etal 2017,
phytochemicals line, prostate cells Rahman, 2015)
Hypericum Not specified Cervical HeLa Cytotoxic In vitro Preliminary (Artun et al.
kotschyanum effect 2016)
Inula viscosa Tomentosin Human MM cells, Apoptosis (by In vitro, Intermediate (Colak et al.
Burkitt’s A2058, downregulation in vivo 2022;
lymphoma, and MeWo of CDKNIA and (mice) El Yaagoubi
skin BCL2A1 and etal 2021;
upregulation of Virdis et al.
PMAIPI1 gene), 2021,
reduction of Yang et al. 2021)
miRNA, cell
cycle arrest,
inhibition of
JAK/STAT and
PI3K/AKT genes
Lagenaria Cucurbitacin I Colon, breast HT-29 Apoptosis In vitro Preliminary (Attar and
siceraria and MCF-7 Ghane, 2019;
Attar and Ghane,
2018)
Lannea 2- Gastric HepG-2 Cytotoxic effect In vitro, Intermediate (Hossain et al.
coromandeli Palmitoylglycerol, cancer cell, in vivo 2018;
ca hexadecanoic acid liver (mice) Weerapreeyakul
and octadecenoic et al. 2016)
acid
Leea indica Not specified Prostate, DU-145, Lowering In vitro Preliminary (Ghagane et al.
ovarian PC-3, production of 2017; Neo et al.
SK-OV-3 TNF-o and IL-1B 2023)
and
OVCAR-5
Moullava Intricatinol Lung A-549 Activates the p38 In vitro Preliminary (Singh et al.
digyna MAPK/p53 2017)
Myristica Myristicin, Breast MCEF-7 Cytotoxic effect In vitro Preliminary (Rengasamy
fragrans 6'-methyl- etal. 2018;
(7hydroxy-8- Ginting 2021)

methylbut-9-en)-
3,2-
dimethoxybiphenyl
-4,5-diol)




Ocimum Vicenin-2 Breast, colon MCE-7 Increased In vitro Preliminary (Manaharan
sanctum and HT-29 expression of et al. 2016;
Bid, Bax/Bcl-2 Shimizu et al.
ratio, and 2013; Yang
p353 genes, et al. 2018)
downregulation
of genes like
p635, FAK,
and activated
ERK-1/2
Opuntia Betanin, catechin, Chronic K562 Apoptosis In vitro Preliminary (Naselli et al.
ficus-indica gallic acid, myeloid (demethylation 2014)
naringenin, leukemia of promoter
naringin, of pl6INK4a)
protocatechuic
acid, quercetin, and
quinic acid
Phyllanthus Geraniin, Human HELF, Apoptosis In vitro, Intermediate (Liu et al. 2012;
emblica glucopyranoside, embryonic MCEF-7 (increasing in vivo Liu et al. 2024;
isocorilagin, lung and HPV caspase-3, -9, Chekdaengphano
kaempferol, fibroblast, oncogenes Bax, and p53 and et al. 2022)
kaempferol 3-B-d- breast, reducing Bcl-2
glucopyranoside, cervical

quercetin and rutin

transcription)




Supplementary Table 2.

Plant name Active compounds Cancer type Target cell Mechanism Study Evidence level References
lines type
Piper betle Hydroxychavicol Bone, Oral MG63, Ca9-22 Apoptosis In vitro, Preliminary (Vinusri et al. 2022;
and Cal-27 (downregulating in silico Lee et al. 2022)
Bcel-x1, Bel-2;
ErbB2 and ErbB3
expression, and
upregulating Bad,
Bax gene;
p38 MAPK)
Portulaca Oleraciamide D Neuroblastoma, SH-SYS5Y, Inhibits NF-xB Invitro Preliminary (Zhao et al. 2018,;
oleracea glioblastoma U-87 Rahimi ef al. 2019
Ricinus communis p-Epigallocatechin, | Breast, cervical, MCF-7, HeLa Promoting pro- In vitro Preliminary (Majumder et al.
coumaric acid, liver, pancreatic, HepG-2, apoptotic protein 2019)
ricinine, and melanoma PANC-1 activity and
ricinoleic acid MeWo inducing DNA
damage
Saraca asoca Phytoestrogens — Colon, breast, HT-29, MCF-7 Cytotoxic effect In vitro, Preliminary (Roy et al. 2021;
B-sitosterol, skin & MDA-MB- in silico Pareeth et al. 2024)
quercetin, and 231, B16-F10
kaempferol
Saurauia Not specified Lung, breast A431 and C6 Cytotoxic effect In vitro Preliminary (Ahmed et al. 2016;
roxburghii Wall. cells Fabelico, 2020)
Tabernaemontana Tabernaemontanine Colon, breast 502713, Inhibiting In vitro, Intermediate (Parthiban et al.
divaricata and coronaridine MCF-7, the unwinding of in vivo 2015; Bhagat and
and MOLT4 supercoiled DNA (mice) Kumar 2021; Doshi
et al. 2017; Santhi
2020)
Teucrium polium Dihydrosamidin, Lung, liver, A-549, Cytotoxic effect In vitro, Intermediate (Nikodijevi¢ et al.
cepharantine, prostate, breast H322 and in silico, 2016; Movahedi et
11Z octadecadienoic MDA-MB-231 in vivo al. 2014; Noumi et
acid, 13R-hydroxy- (mice) al. 2020; Alzeer et
9E, and valtratum al. 2015)
Thymus vulgaris Carvacrol Osteosarcoma, 1433B, PC-3 Cytotoxic effect In vitro Preliminary (Khan et al. 2019;
prostate (via upregulating Zhang et al. 2022)
ROS), suppressing
Notch signalling
Tillandsia Not specified Breast, brain, MDA-MB- Apoptosis In vitro Preliminary (Lowe et al. 2012;
recurvata neuroblastoma, 231, U87 MG, (activation of Lowe et al. 2017)
leukemia, skin IMR-32, caspase 3/7)
MV4-11, A375
Tribulus terrestris Naurigenin Breast, lung MCF-7 and Apoptosis In vitro, Preliminary (Allshabi et al.
A549 (activation of in silico 2022; Patel et al.

caspase-3,
suppression of

Bcl-2)

2019; Patel et al.
2021)




Vitis vinifera Not specified Colon, skin HT-29, A375 Apoptosis In vitro Preliminary (Sasikumar et al.
and SK-MEL 2020; Selma et al.
2021; Aghbali et al.
2013)
Withania Withaferin A Cerical, skeletal HeLa, RD, Apoptosis, cell Invitro, In Intermediate (Magsood et al.
coagulans muscle, breast, MCF-7, MDA- cycle arrest at Vivo 2018; Ahmad et al.
rat tumor cells MB-231, INS- G2/M phase (mice) 2017; Gopinath et
1 and RG2 al.2017)
Withania Withaferin A, CNS, breast, SF-268, Cytotoxic effect In vitro, Intermediate (Tewari et al. 2022;
somnifera 16B-acetoxy-6a,70- lung, colon, MCF-7, in vivo Saggam et al. 2020;
epoxy-5o-hydroxy- prostate NCI-H460, (mice) Prasad et al. 2021;
1-oxowitha- HCT-116, Siddique et al.
2,17(20), WRL-68, 2014)
24-trienolide Caco-2,
and PC-3
Zea mays Maysin Prostate PC-3, Apoptosis, In vitro, Intermediate (Lee et al. 2014;
DNA damage, in vivo Guo et al. 2017;
downregulation (mice) Hwang et al. 2018,
of pro-caspase-3 Al-Ogqail et al.
and Bcl-2 2019)
Zingiber officinale Not specified Breast, cervical MDA-MB- Apoptosis In vitro Preliminary (Park et al. 2014;
231, HeLa (upregulation Ansari et al. 2016)
of Bax and
downregulation

of Bcl-X, Bel-2,
cyclin D1, NF-«B,
and CDK-4)




Piper betle:

Piper betle L. is classified under the Piperaceae family, native to Southeast Asia. The leaves of P. betle possess numerous
therapeutic properties like antioxidant, antimicrobial, anti-inflammatory, and anticancer effects, with many well-known compounds
including eugenol, hydroxychavicol, chlorophyll, and B-carotene (Looi ef al. 2020). Hydroxychavicol has been determined as the
main phytochemical exerting anticancer properties among these components. A recent study found that hydroxychavicol, a key
compound derived from the leaves of P. betle L., demonstrated promising cytotoxic efficiency towards the MG63 bone cancer cells.
Furthermore, it confirmed that hydroxychavicol interacts with 16 tested cancer targets via molecular docking (Vinusri et al. 2022).
Another study found that the stem extract of this plant inhibits cell growth and triggers apoptosis in oral cancer cell lines Ca9-22
and Cal-27 by downregulating Bel-x1 and Bel-2 while enhancing Bad and Bax levels, alongside activating p38 MAPK and
suppressing ErbB2 and ErbB3 expressions (Lee et al. 2022).

Portulaca oleracea L.:

Portulaca oleracea L., is classified under the family Portulacaceae and also known as Loni or Lonna in Ayurveda. This plant has
been widely applied for treating a variety of health issues, including headaches, diabetes, ulcers, diarrhea, urinary infections, kidney
and cardiovascular diseases. P. oleracea L. is well known to contain several important phytochemicals, including alkaloids,
anthocyanins, betalains, catecholamines, flavonoids, lignans, phenolic acids, and terpenoids. It is also a rich source of ascorbic acid,
B-carotene, glutathione, tocopherols, omega-3 and omega-6 fatty acids (Kumar et al. 2022). A recent study reported that
oleraciamide D from P. oleracea L. exhibits anticancer efficacy towards neuroblastoma SH-SYSY cells (Zhao et al. 2018). Research
by Rahimi ef al. in 2019 found that P. oleracea L. leaf extract inhibits NF-«B in a concentration- and time-dependent manner,
showcasing anticancer effects on the glioblastoma U-87 cell line (Rahimi et al. 2019).

Ricinus communis L.:

Ricinus communis L. belongs to the family Euphorbiaceae, generally referred to as the castor plant. It is indigenous to India and can
be found across the entire country. Research has shown that seeds, fruit, and leaves of R. communis are used in traditional medicine
to treat various ailments, including microbial infections, warts, gastritis, constipation, and paralysis. In addition, extensive cancer
research has shown its promising anticancer effects against breast, cervical, liver, pancreatic, and melanoma cancers (Abomughaid
et al. 2024). Recently, the fruit extract from R. communis was identified with four key bioactive compounds, namely
p-epigallocatechin, coumaric acid, ricinine, and ricinoleic acid, which significantly contribute to anticancer effectiveness and restrict
breast cancer cell migration, particularly in triple-negative MDA-MB-231 and estrogen-positive MCF-7 cells. It significantly
reduced metastasis by decreasing matrix metalloproteinases (MMPs)-2 and -9 levels while promoting pro-apoptotic protein activity
and inducing DNA damage. The study showed a notable decrease in tumor progression in a syngeneic mouse model (Majumder
et al. 2019).

Saraca asoca (Roxb.) Willd:

Saraca asoca (Ashoka) is sacred evergreen tree in India known for its medicinal properties, widely distributed from Indo-China to
West Malesia. Research by Jinu ef al. (2015) highlights its antioxidant, antitumor, anti-oxytocic, anti-menorrhagic, and
antimicrobial activities (Jinu and Jayabaskaran 2015). S. asoca bark extracts demonstrated notable cytotoxic effects towards
the HT-29 cell line, evaluated through MTT and SRB assays (Jeenathunisa and Rajan 2021). S. asoca bark extract demonstrated
notable antioxidant and cytotoxic effects towards breast cancer cell lines MCF-7 and MDA-MB-231, with no toxic effects on
normal human cells (HEK-293) (Yadav et al. 2015). Another study evaluated the antiproliferative effects of this plant’s flower
extract at concentrations of 10 to 60 pg/ml against B16-F10 skin cancer cell line. At 60 pg/ml, it exhibits proapoptotic and
anticancer efficts (Roy et al. 2021). Recent findings identified three phytoestrogens, including B-sitosterol, quercetin, and
kaempferol, that exhibit significant cytotoxicity towards those breast cancer cell lines that express estrogen receptor beta (Erf),
specifically MDAMB-231 and SKBR3, while showing no cytotoxic effects onMCF-7 with estrogen receptor alpha (ERa),
even at higher concentrations. Furthermore, the docking results demonstrated that phytoestrogens, particularly quercetin, bind more
effectively to ERP than to Era (Pareeth et al. 2024).

Saurauia roxburghii Wall.:

Saurauia roxburghii is classified under the family Actinidiaceae, and found in the eastern and southeastern parts of Asia. It has
been used as ethnomedicine by the native population of these regions to treat numerous ailments such as boils, eczema,

stomach/digestion-related issues, piles, etc. (Nahrin ez al. 2020). The compounds extracted from this plant have pharmacological



effects, including antimicrobial, anticancer, antioxidants, antiviral etc., and fit into two main classes, steroids and terpenes
(Ahmed et al. 2016). The fruit of the plant possesses a higher phenolic content than that of leaves. Still, leaf extracts displayed

cytotoxicity against brine shrimps, thus, promoting the idea of the pharmacological efficacy of this plant as a source of anticancer

biomolecules (Fabelico 2020). The crude and pure compounds from the leaf extract displayed possible cytotoxic activities,
supporting its use in ethnomedicine (Ahmed et al. 2016). Since not much work has been done on this plant’s anticancer potential,

the above data advocate that it is a high source of such compounds and may provide a roadmap for exploring its
pharmacologically important components in the future.
Tabernaemontana divaricata (L.) R.Br. ex Roem. & Schult.:

Tabernaemontana divaricata, also known as Ervatamia divaricata, is a significant medicinal plant from the family Apocynaceae.
It boasts a range of medicinal properties, including antioxidant, antimicrobial, anti-parasitic, anti-inflammatory, and anticancer.
Recent, studies have shown that indole alkaloids derived from this plant, such as tabernaemontanine and coronaridine achieved

69.34% and 73.40% inhibition of sarcoma 180 at concentrations of 5 pg kg day! and 10 pg kg™! day™!, respectively (Singh et al.

2011). Ethanolic extract of this plant demonstrated anticancer potential by damaging the cellular membrane of cancer cells by

blocking cellular signaling (Parthiban et al. 2015), while ethyl acetate extract effectively inhibited the topoisomerase II in colon
cell line (502713) (Thind et al. 2008). Additionally, various compounds obtained from this plant, namely coronaridine,
voacangine, voacristine, catharanthine, and ibogamine, exhibited a strong binding affinity for human estrogen receptor
(Bhagat and Kumar 2021), and crude extracts displayed 50% inhibition of the MCF-7 and MOLT4 cell lines compared to
standard drug adriamycin (Doshi ef al. 2017). Flavonoid fraction from the leaves significantly increased antioxidant level
in the liver tissue of EAC and DLAs mouse models reduced liver serum markers, showcasing their significant antioxidant
and antitumor effects (Santhi 2020).
Teucrium polium L.:

Teucrium polium, or felty germander, is a shrub with culinary and medicinal uses, containing several phytochemicals such as
flavonoids, terpenoids, and iridoids (Bahramikia and Yazdanparast 2012). It has various pharmacological effects ranging from
anti-diabetic, antioxidant, and hepatoprotective to anti-microbial, anticancer, and many more (Rahmouni ef al. 2021). A study

by Rajabalian (2008) showed that its extract enhances cytotoxicity and apoptotic effects when combined with vinblastine,
vincristine, and doxorubicin, synergistically inhibiting cell growth and inducing apoptosis in human fibroblasts (Rajabalian 2008).
Other studies reported that 7. polium extract inhibits cell proliferation in lung cell lines A-549 and H322 by programmed cell
death (Alachkar and Moustafa 2011), and showed significant cytotoxicity in breast and colon cancer cell lines MDA-MB-231 and
SW-480 (Nikodijevi¢ et al. 2016). Research on carcinogenic rats revealed that the decoction from 7. polium protects liver cells
andregulates serum markers, including AFP, ALT, ALP, AST, CBG, HCY, GGT, TNF-a, and 02MG, in a 28-week therapy

(Movahedi et al.). Additionally, it restored the E-cadherin/catenin complex in prostate cancer cells, reducing metastasis (Kandouz

et al. 2010). Metabolite profiling identified antioxidant components including dihydrosamidin, cepharantine, 11Z octadecadienoic
acid, 13R-hydroxy-9E, and valtratum and in vitro studies demonstrated its promising antitumor effects against malignant cell

lines MatLyLu and Walker 256/B. Moreover, a docking study demonstrated that these compounds have a strong binding affinity
towards the androgen, peroxiredoxin 5, and progesterone receptors (Noumi ef al. 2020). Methanolic extracts also showed
moderate cytotoxic activity against HeLa, MCF-7, and B16F10 cells (Alzeer ef al. 2015).
Thymus vulgaris carvacrol L.:

This plant is classified in the family Lamiaceae. In a recent study, carvacrol derived from this plant significantly enhances
cytotoxicity in PC-3 cells via the upregulation of ROS. Furthermore, it suppresses the Notch signaling that leads to G0/G1 cell
arrest and reduces the cyclin D1 and Cyclin-Dependent Kinase 4 expression (Khan ez al. 2019). Another study demonstrated that
carvacrol induced apoptosis in osteosarcoma cell lines 1433B and U20S via the Wnt/B-catenin pathway (Zhang et al. 2022).
Tillandsia recurvata L.:

Tillandsia recurvata L. (Bromeliaceae), is commonly recognized as Old Man’s beard or Jamaican Ball Moss. It has been found that
T. recurvata holds numerous pharmacological properties, including anticancer activity (Lowe ef al. 2013). Lowe ef al. 2012 detected
the presence of a novel complex glycosidic compound from the supercritical fluid extract, which has been subjected to
chromatographic separation followed by spectral analysis, which revealed the potential role of this compound in anticancer activity

(Lowe et al. 2012). Lowe et al. 2017 also highlighted that a flavanone was isolated and showed broad-range anticancer activity



towards MDA-MB-231, brain cancer (U87 MG), neuroblastoma (IMR-32), leukemia (MV4-11), and melanoma (A375), with IC 50
concentrations of 0.030, 0.054, 0.05, 0.024, 0.003 uM, respectively. These findings reveal that 7. recurvata contains a potent
cytotoxic compound that induces apoptosis through the activation of caspase 3/7 (Lowe et al. 2017).

Tribulus terrestris:

This plant is a member of the Zygophyllaceae family and is commonly found in Africa, America, Asia, and Australia. Its roots and
fruits are widely utilized to treat diabetes, liver problems, cancer, and microbial infections (Zhao et al. 2023). Studies show that
T. terrestris extract has promising anticancer effects on MCF-7 and A549 cancer cell lines by inducing apoptosis, enhancing
caspase-3 activity, and causing DNA damage, while suppressing Bcl-2 (Allshabi ef al. 2022). Similarly, another study
demonstrated that this plant extract causes apoptosis in the MCF-7 cells through increased levels of p53 and Bax gene expression,
DNA damage, and reduced Bc/-2 gene expression (Patel ef al. 2019). Naurigenin, a key molecule obtained from 7. terrestris
seeds, also exhibits cytotoxic effects on MCF-7 cells and has significant docking interactions with various receptors like estrogen,
progesterone, epidermal growth factor, and epidermal growth factor receptor-2, and apoptotic proteins such as Bax, Bcl-2,
caspase-3, -8, and p53 (Patel et al. 2021).

Vitis vinifera L.:

Vitis vinifera is the most widely grown and studied grape species globally. Apart from being an economically important source of
fruit and wine, it also offers various health benefits (Xu ef al. 2015). The extracts derived from various parts of V. vinifera are
known to prevent many pathophysiological situations such as neurodegenerative or cardiovascular diseases, cancers, diabetes, and
others (Salehi et al. 2019). V. vinifera is a rich source of proanthocyanidins, anthocyanins, flavonols, resveratrol, and phenolic
acids, of which seed-stored proanthocyanidins show encouraging anticancer and chemopreventive ability in different animal
models and cell cultures (Salehi, 2003). Oleanolic acid is present in the ethyl acetate fraction of dried fruit of V. vinifera, and it
proved to be an efficient therapeutic compound for human colon cancer, showing strong antiproliferative efficacy (Sasikumar et
al. 2020). In an additional study, antiproliferative activity has been observed on melanoma cell lines (A375 and SK-MEL) (Selma
et al. 2021). An investigation found that seed extracts from grapes induced apoptosis in the KB cells without a negative impact on
the normal cell line HUVEC .

Withania coagulans (Stocks) Dunal:

Withania coagulans is a medicinal plant native to India mentioned in Ayurveda (Mirjalili e al. 2009). Historically, this plant has
been used for its ethnomedicinal properties, such as immunomodulation, significant antidiabetic properties, hypolipidemic
activities, and wound healing effects (Ojha ef al. 2014). Similarly, the anticancer potential of this plant is also well-documented.
The leaf and fruit extract has shown significant cytotoxicity towards human (HeLa, RD, MCF-7) as well as rat (INS-1 and RG2)
cancer cell lines (Magsood et al. 2018). Withaferin A, derived from this plant, showed apoptosis in the MDA-MB-231 cells. It
showed a decline in cell viability with no noticeable activity observed against normal cell lines (Ahmad et al. 2017). Withaferin A
showed a cytotoxic effect in KB cells via disruption of cell division at metaphase (Gupta et al. 2013). The anticarcinogenic effects
of aqueous and methanolic fruit extracts of W. coagulans were evaluated using DMBA-induced skin papillomagenesis in Swiss
albino mice. The findings indicate that the W. coagulans fruit extract effectively prevented tumor formation and reduced tumor
incidence, burden, and yield (Mathur and Agrawal 2013). In another study, the plant extract arrested cells in the G2/M phase in
MCEF7 cells, confirming its efficacy in breast cancer treatment (Gopinath et al.2017).

Withania somnifera L. Dunal:

Withania somnifera, commonly known as ashwagandha, is a therapeutic herb widely distributed in India and Africa, known for its
various therapeutic benefits, including neuroprotectant, hypoglycemic, hepatoprotection, anti-arthritic, and anticancerous
properties (Ghosh 2022). The withanolides in this plant, particularly withaferin A exhibitstrong binding affinity against several
proteins of cancer drug targets (Tewari et al. 2022), and withanolides can trigger tumor suppressor proteins, limiting cancer cell
metastasis (Saggam et al. 2020). Studies have shown that W. somnifera and its silver nanoparticles have a significant cytotoxic
effect on the MCF-7 cancer cells (Prasad ef al. 2021). A study found that foliar extract exhibited anticancer activity against the
various cancer cell lines, including SF-268, MCF-7, NCI-H460, and HCT-116 (Yadav et al. 2010). It also demonstrate antitumor
and radiosensitizing effects with minimal toxicity in V79 Chinese hamster cells (Devi,1996). The dietary administration
of W. somnifera roots significantly reduces the formation of forestomach papilloma induced by benzo(a)pyrene and inhibits tumor

development. Similar effects have been observed in the case of 7,12-dimethylbenzanthracene-induced skin papilloma,



with a reduction in tumour formation and multiplicity of up to 45 and 71%, respectively (Padmavathi et al. 2005). Withaferin A
shows strong growth inhibition and cytotoxicity against NCI-H460 cells (Choudhary et al. 2010). Additionally, 16B-acetoxy-
60,70-epoxy-So-hydroxy-1-oxowitha-2,17(20), 24-trienolide isolated from leaves exhibited significant cytotoxic effects on WRL-
68, MCF-7, Caco-2, and PC-3 cell lines (Siddique et al. 2014). W. somnifera demonstrates promising anticancer and
immunomodulating properties, indicating its potential as an effective anticancer drug.

Zea mays L.:

Zea mays, traditionally used in China, France, Turkey, etc., is rich in maysin, a maize-specific flavonoid (Wrigley et al. 2015).
The anticancer activity of maysin derived from corn silk of Z. mays L. was investigated using PC-3 cells. Maysin treatment
significantly reduced cell survival by apoptosis induction, DNA damage, and reduced the transcription of pro-caspase-3 and Bcl-2 in
PC-3 cells. It also attenuates the Akt and ERK phosphorylation (Lee et al. 2014). A study demonstrated the shielding efficacy of
maize silk extract in mice against oxidative stress induced by radiation (Bai et al. 2010). Yet another report proves corn silk extract
inhibits cell proliferation in the LoVo cell line (Guo et al. 2017) and also shows the apoptotic effect in C6 rat glioma cells via the
generation of ROS (Hwang et al. 2018). The mechanistic action of corn silk extract has been proved by assessment of the apoptotic
marker gene expression and ROS generation in MCF-7 cells (Al-Oqail et al. 2019). Leaf extract of this plant was also assessed to
check its influence on the apoptosis process triggered by hydrogen peroxide in Hep-2 cells. It has been observed that aqueous and
methanol extracts demonstrated cytotoxicity similar to the H2O»-treated groups on oxidatively stressed cancer cells
(Balasubramanian and Padma 2013).

Zingiber officinale Roscoe:

This plant is classified under the family Zingiberaceae and is popularly known as ginger. Methanolic extract of zingiber rhizome
significantly inhibits cell proliferation in MDA-MB-231 cells depending on the dosage (Park ef al. 2014). Extract of ginger induced
apoptosis via increasing Bax and downregulated the transcripts of Bc/-X, Bcl-2, cyclin D1, NF-kB, and CDK-4 in MDA-MB-231
and MCF-7 cell lines. Rhizome extract of Z. officinale inhibits the proliferation in HeLa and MDA-MB-231 cell lines
(Ansari et al. 2016).
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