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ABSTRACT
Aims: Polyphenolic chemicals, such as quercetin and curcumin have anti-cancer properties due to their antioxidant and anti-
inflammatory properties. Quercetin and curcumin aids in detoxification by boosting enzyme function and eliminating free 
radicals. We aimed to conduct a detailed meta-analysis of research articles reporting the protective effects of curcumin and 
quercetin in cancer studies.
Methods: The study was selected all studies over time carried out to date within the framework of our concept ,using various 
medical subject headings and databases like Elsevier, National Library of Frontiers, ResearchGate, Scopus Medicine, and Google 
Scholar. PRISMA guidelines was performed. The data management system played a significant role in locating and evaluating 
relevant articles, ensuring the accuracy and precision of the findings. 
Results: From a total of 85 articles accessed in this analysis, 4 studies on quercetin and 3 studies on curcumin were included. 
The analyzed studies show that quercetin and curcumin have anti-cancer benefits through various cellular pathways. Quercetin 
inhibits Twist in breast cancer cells, while curcumin reduces Akt/mTOR cellular signaling, enhances Bax expression, and triggers 
cell death. It also prevents cell growth in human lung cancer cells and bladder cancer. Curcumin control reactive oxygen species 
levels, inhibit cancer cell proliferation, and stimulate apoptotic pathways. They also influence cancer development by altering 
cellular signaling pathways and affecting non-coding RNAs.
Conclusion: Our meta-analysis reports that quercetin and curcumin have the potential to be used in the treatment and prevention 
of cancer, it may be useful to investigate their synergistic effects.
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INTRODUCTION
Polyphenols are natural chemicals present in plants, recognized 
for their antioxidant characteristics and possible health 
advantages. They are present in fruits, vegetables, tea, coffee, 
red wine, and plant-based diets.1 They are a diverse category 
of natural bioactive phytochemicals that are found extensively 
distributed. These are characterized by aromatic rings 
attached to hydroxyl groups in their structure.2 Polyphenols 
have demonstrated supplementary advantageous impacts 
on human health, in addition to their antioxidant action.3 
Epidemiological studies have shown that consuming dietary 
polyphenols can help protect against various types of cancer, as 
well as acute and serious ailments like cardiovascular diseases 
and osteoporosis, neurodegenerative diseases, and diabetes 
mellitus. Oxidative stress is linked to the development of many 
disorders.4 Polyphenols are crucial in regulating the excessive 
formation of reactive oxygen species (ROS) and decreasing 
oxidative stress by adjusting the redox signaling pathways. 
Polyphenols have both antioxidant and pro-oxidant effects, 
with the latter being linked to their ability to induce apoptosis 
in cancer cells. Depending on their dosage and the specific 

cellular environment, polyphenolic substances can function as 
antioxidants or pro-oxidants.5

Polyphenols are crucial as they counteract free radicals, 
which can lead to cellular harm and play a pivotal role in 
chronic diseases such as cardiovascular illnesses, cancer, 
and neurological disorders. They possess anti-inflammatory 
characteristics that aid in the prevention and management 
of inflammatory disorders. Polyphenols are associated with 
cardiovascular benefits, including decreased blood pressure, 
enhanced blood vessel function, and reduced risk of heart 
disease.6 They can also enhance cognitive function and lower 
the likelihood of neurodegenerative illnesses. Polyphenols 
support gut health by functioning as prebiotics, stimulating 
the proliferation of healthy gut flora. Polyphenols are 
bioactive substances present in plant-based foods that provide 
many health benefits such as antioxidant, cardiovascular, 
neuroprotective, and gastrointestinal health-promoting effects. 
Various classes within this category are categorized according 
to their structures, with polyphenols encompassing phenolic 
acids, stilbenes, flavonoids, lignans, and curcuminoids.7
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Quercetin
Quercetin (3,30,40,5,7-pentahydroxyflavone), the predominant 
flavonoid present in plants, fruits, and vegetables, originates 
from the Latin term “quercetum,” which translates to oak 
forest. It is sometimes referred to as 3,30,40,5,7-pentahydroxy-
2-phenylchromen-4-one.8 Quercetin exists in two forms: 
as an aglycone or a glycoside. The presence of a functional 
glycosyl group connected to the skeleton impacts its solubility, 
absorption, and actions within a living organism. Quercetin 
glycoside in its conjugated form is absorbed more efficiently.9 
Quercetin offers several health advantages because of its 
antioxidant and anti-inflammatory characteristics. It functions 
as an antioxidant by eliminating free radicals and preventing 
oxidative stress, safeguarding cells from harm caused by 
ROS. Quercetin regulates inflammatory pathways, decreasing 
the likelihood of chronic conditions such as arthritis and 
cardiovascular disorders. It enhances cardiovascular health 
by enhancing blood vessel activity, reducing blood pressure, 
and maybe decreasing LDL cholesterol levels.10 It boosts the 
immune system by increasing the effectiveness of immune 
cells and encouraging a well-regulated immunological 
reaction. Quercetin might possess neuroprotective qualities by 
diminishing oxidative stress and inflammation in the brain, 
which could help prevent neurodegenerative conditions such as 
Alzheimer’s disease.11

Curcumin 
Curcumin  [1,7-bis(4-hydroxy-3-methoxyphenyl)-1,6-heptadiene-
3,5-dione; diferuloyl  methane] a component found in turmeric 
and utilized in traditional herbal medicine, is produced through 
a process involving DCS synthesizing feruloyldiketide-CoA 
and a curcuminoid scaffold (CURS) converting esters into 
curcuminoid structures.12 While CURS has limited synthesis 
activity, combining it with DCS enhances efficiency. 
Curcumin performs keto-enol tautomerism, with the keto 
form being predominant in neutral and acidic conditions, 
and the enol form being stable in alkaline environments. 
Low bioavailability and hydrophobic properties result in 
inadequate absorption through the gastrointestinal tract. 
Contemporary encapsulation methods shield curcumin 
from deterioration, enhance water dispersal, and enhance 
bioavailability.13 It offers several health advantages because 
of its anti-inflammatory and antioxidant characteristics. It 
blocks NF-kappaB, a protein that triggers genes associated 
with inflammation, hence decreasing inflammation on a 
molecular level. Curcumin is a powerful antioxidant that 
eliminates free radicals, protecting cells from oxidative 
harm. It can reduce symptoms and enhance joint function 
in illnesses such as osteoarthritis and rheumatoid arthritis. 
It can potentially penetrate the blood-brain barrier and be 
used to prevent or cure neurodegenerative conditions like 
Alzheimer’s disease. Curcumin enhances cardiovascular 
health by enhancing endothelial function, decreasing 
inflammation, and serving as an antioxidant. It can aid in 
preventing and treating cancer by disrupting the formation, 
expansion, and dissemination of cancer cells and blocking 
angiogenesis.14

Anti-Cancer 
Quercetin and curcumin, polyphenolic chemicals, are 
essential in cancer development as they regulate different 
cellular pathways such as proliferation, differentiation as 
well as apoptosis, and reactions to oxidative stress. Their 
anti-cancer properties are associated with their alteration 
of signaling pathways such as mTOR, PI3K, MAPK and 
Akt, as well as their impact on and oncoproteins such as 
RAS as well as tumor-suppressing protein particularly 
p53.15 Polyphenols impact the expression and changes of the 
p53 gene, influencing its roles in DNA damage response, 
apoptosis regulation, cell cycle control, and senescence. 
Recent investigations have found that several chemicals have 
anti-cancer properties, with some demonstrating strong 
inhibition of proliferation in breast cancer cells. Curcumin 
blocked the PI3K/ mTOR/Akt signaling processes, reduced 
BCL-2 expression, and enhanced expression of Bax and 
cleavage of protein caspase-3.16

Quercetin and curcumin are natural chemicals characterized 
for their antioxidant and anti-inflammatory qualities, and 
have been researched for their potential in reducing toxicity. 
Quercetin functions as an antioxidant by neutralizing 
free radicals and decreasing oxidative stress, particularly 
acting as cytoxicity agents against cancer.17 Quercetin has 
demonstrated anticancer qualities in laboratory experiments, 
however its function as a cytotoxic agent for cancer is 
intricate and reliant on the setting. Quercetin can trigger cell 
death, hinder the growth of cancer cells, and exhibit anti-
angiogenic properties by reducing the development of new 
blood vessels that aid in tumor progression and spread. The 
antioxidant and anti-inflammatory effects of this substance 
may help in its possible anticancer capabilities by decreasing 
oxidative stress and inflammation. The effects of quercetin 
can be considerably influenced by its concentration, 
the specific form of cancer, and experimental settings. 
Quercetin’s bioavailability can be limited, which makes 
achieving therapeutic levels by food difficult.18

Curcumin has also been studied for its potential anti-
cancer properties. However, its role as a cytotoxic agent 
for cancer is complex and context-dependent. Curcumin’s 
mechanisms of action include anti-inflammatory properties, 
antioxidant activity, apoptosis induction, and inhibition of 
cell proliferation. Its bioavailability is low, and achieving 
therapeutic concentrations can be challenging. The 
effectiveness of curcumin may vary depending on the type 
of cancer, molecular characteristics of cancer cells, and 
other factors. Clinical trials evaluating curcumin’s efficacy 
in cancer treatment are being conducted continuously. 
Some studies suggest potential benefits, while others show 
limited impact. It is crucial to approach these findings 
with caution and consult with healthcare professionals for 
guidance on incorporating curcumin or other supplements 
into their cancer management plan. Curcumin should not 
be considered a standalone treatment for cancer and should 
be discussed with a healthcare provider as part of an overall 
treatment strategy.16 
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It possesses anti-inflammatory properties by regulating 
inflammatory pathways, which aids in reducing inflammation 
caused by exposure to toxins. Curcumin aids the body’s 
detoxification mechanisms by boosting the function of 
detoxifying enzymes and eliminating free radicals. Research 
indicates that the mixture of these substances may have 
synergistic impacts, offering improved antioxidant and anti-
inflammatory assistance. Both chemicals exhibit protective 
properties on organs, such as the liver and kidneys, which are 
crucial for detoxification processes. Individual responses may 
vary; thus, it is important to utilize these chemicals cautiously 
and consult a healthcare practitioner.18

METHODS
In our meta-analysis study, in which we did not specify 
any time period, we discussed studies from past to present 
indicating that Quercetin and Curcumin have protective 
effects in cancer research. The oldest research dated back to 
1972, and studies from that day until 2023 were discussed. 
Detailed information is given on Figure. PRISMA Diagram 
and Table 1. MeSH employed in search strategy.

Ethics committee permission is not required for this study. 
The researchers declare that they prepared this study in full 
compliance with all scientific publication ethical principles. 

Inclusion & Exclusion Criteria 
The review’s inclusion and exclusion criteria are set to 
identify the chosen and qualified studies for the study 
investigation to align with the subject of interest. This study 
examines the protective effects of curcumin and quercetin 
against cancer, specifically investigating the relationship 
between cancer and dietary components. The investigations 
were conducted in English and underwent peer review, 
demonstrating scientific rigor and accuracy through 
intellectual contributions across all research components. 
The exclusion criteria focused on excluding studies that 
had incomplete or missing literature. Research conducted 
in languages lacking translations is excluded to maintain 
linguistic coherence and inclusivity. The standards improve 
precision and accuracy, which are essential for sustaining 
the methodological integrity of study evaluations.

Study Selection
In this study, research articles reporting the protective effects 
and anti-cancer properties of curcumin and quercetin in 
cancer studies were reviewed. The research is conducted 
following the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses to ensure its effectiveness. This 
study was performed according to PRISMA guidelines.19 
Search tools use the “And” operator in Boolean logic 
to include all variables in the search and confirm their 
presence in several databases. Various medical subject 
headings (MeSH) were used to search for information in 
the article. The study was conducted using many scientific 
databases such as Elsevier, National Library of Frontiers, 
ResearchGate, Scopus Medicine (Pubmed), Central (PMC), 
and Google Scholar. This article was searched using various 
medical subject headings (MeSH) such as “Quercetin,” 
“Curcumin,” “anticancer,” “chemoprevention,” “apoptosis,” 
“Tumour suppression,” “oncocancer,” “anti-proliferative,” 
and “oxidative stress” to conduct the research. Table 1 
includes the MeSH terms used to search different databases.

Data Extraction 
During the process of assisting with the methodical analysis 
and selecting the publications, the data management 
system made a substantial contribution. This contribution 
was significant. A methodical technique was applied in the 
research in order to locate and evaluate relevant articles in 
a rigorous manner. This was done in order to guarantee the 
accuracy and dependability of the findings. Throughout the 
entire process, the PRISMA standards were adhered to. This 
included conducting an in-depth analysis of the abstract 
and title of the paper, as well as conducting a comprehensive 
review of papers that were suitable for consideration, and 
so on. A PRISMA figure that was utilized in the process 
of identifying the research may be found in Figure. The 
meticulousness with which the appropriate clinical trial 
was selected and organized was the factor that ensured the 
dependability and precision of the findings.

Table 1. MeSH employed in search strategy
“Quercetin” AND/OR “Curcumin” 
AND/ OR “ Management”

“Curcumin” AND/ OR “protective 
effects” AND/ OR “oncogenesis” 

“Quercetin” AND/OR “antioxidant” 
AND/ OR “treatment “

“Quercetin” AND/OR “Dietary 
Compounds” AND/ OR “Oxidative Stress”

“Quercetin” AND/OR “Tumor 
suppression” AND/ OR “therapeutics 
of curcumin”

“Quercetin” AND/ OR 
“Antiproliferative” AND/ OR 
“Molecular Pathway”

Figure. PRISMA diagram
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RESULTS
A total of 85 records were identified through database 
research, from past to present. These consisted of 
Elsevier=31, ResearchGate=11, PubMed=17 and additional 
Google Scholar=26 studies, respectively. The oldest research 
dated back to 1972, and studies from that day until 2023 were 
discussed. Thirty-eight studies consisting of controlled cell 
culture studies were included in the final analysis. Detailed 
information is given on Figure PRISMA Diagram.

The meta-analysis results are shown in Table 2. Articles 
analyzing the protective effects of Curcumin and Quercetin; 
3 of them are studies on breast cancer, 2 on colon and rectal 
cancer, 1 on lung cancer and 1 on bone cancer. 

Quercetin’s Maximum IC50 Concentration is 290μM while 
minimum is 5.14μM. Maximum IC50 Concentration of 
Curcumin is >80μM while minimum is 1.32μM. 

The protective effects of both bioactive components appear 
to be reported in almost all Cell stages. All other details are 
shown in Table 2.

DISCUSSION
Quercetin and curcumin are polyphenolic compounds that 
may play important roles in regulating cancer development 
by managing various cellular processes like differentiation, 
apoptosis, the cell cycle, and responses to oxidative stress, in 
addition to antioxidants.17 According to literature, Polyphenols 
control the expression of the p53 gene and its post-translational 
modifications like methylation, phosphorylation, acetylation, 
and ubiquitination. These modifications impact p53’s roles 
in damage to DNA response, apoptosis regulation, cell cycle 
control, and senescence. Recent research has demonstrated the 
anti-cancer benefits of quercetin and curcumin, which can be 
linked to the various cellular pathways.16 Also, Quercetin can 
reduce cyclin D1 and p38 MAPK phosphorylation by inhibiting 
Twist in MCF-7 breast cancer cells and cause G1/S arrest, 
leading to cell death. On the other hand, Curcumin can strongly 
suppress the growth of cancer cells such as MDA-MB-415, T47D 
and MCF-7. Curcumin can inhibit the cell cycle in M and G2 
phase by reducing CDC25 levels as well as CDC25 levels and 
increasing p21 levels, which is a very important method to 
inhibit proliferation.20 

Table 2. Characteristics of studies

Study Cancer Compound Subject IC50 Concentration Cell stage Bioactive Effect Result

Ranganathan 
et al., 201520

Breast Quercetin
MCF-7 cancer 

cells
37μM G1 arrest

Triggers cell death by inhibiting 
cyclin D1, p21, Twist, and 

phosphorylated p38MAPK.

Quercetin triggers cell death 
in cancerous breast cells by 

inhibiting Twist through the 
p38MAPK pathway.MDA-MB-231 100μM No effect

Hu et al., 
201821

Breast Curcumin MCF-7 1.32μM

Impairment in 
G2/M phase

Triggers cell death via reducing 
CDC25 and CDC2 levels, 
increasing P21 expression, 

inhibiting Akt/mTOR 
phosphorylation, decreasing 

BCL2, and enhancing Bax and 
cleavage caspase-3.

Curcumin fights breast cancer 
by inducing an arrest in the 
cell cycle at the G2/M phase, 

blocking Akt/mTOR signalling, 
and promoting caspase 3 protein 
cleavage, resulting in cell death.

MDA-MB-231 11.32μM

MDA-MB-468 18.61μM

MDA-MB-415 4.69μM

T47D 2.07μM

SK-BR-3 16.39μM

BT-20 16.23μM

Shen et al., 
202040

Breast Curcumin MCF-7 16.85μM

G1 phase was 
targeted

Decreases the levels of cyclin 
D1, cyclin E1, and CDK2. 

Triggers the mitochondrial 
apoptotic pathway.

 B14 has more bioavailability as 
curcumin and combination with 

curcumin can hinder breast cancer 
by affecting mitochondrial apoptotic 

processes and cell cycle arrest.

MDA-MB-231 42.01μM

MCF10A >80μM

Yang et al., 
201624 Colon Quercetin HT-29 81.65μM

G0 and G1 phase 
were affected

Decreases phosphorylated 
Akt, enhances CSN6 protein 

breakdown, leading to 
decreased levels of Myc and 
BCL-2, and increased levels 

of p53 and Bax.

Quercetin decreased the levels 
of phosphorylated-Akt and 

enhanced the degradation of 
CSN6 in HT-29 cells, leading to 

changes in the expression of Myc, 
p53, Bcl-2, and X proteins. 

Shakibaei et 
al., 201325

Colon 
rectal Curcumin

HCT116 20μM
Antiproliferative 
effect in S phase

Enables mitochondrial 
disintegration and release of 

cytochrome c.

Curcumin and 5-FU may 
improve the therapy of 

chemoresistant colorectal cancer 
cells by targeting the NF-kB/

PI-3K/Src networks and NF-kB-
regulated products of genes.

HCT116+ch3 5μM

Zhaorigetu 
et al., 202128 Lung Quercetin

A549 5.14μM
G2/M cell cycle 

phases were 
affected

Upregulates Bax, 
downregulates BCL-2

Quercetin triggers 
programmed cell death in 

lung cancer cells, decreases 
MDA levels, boosts SOD and 
GSHP levels, and aids in the 
treatment of lung damage.

H69 9.18 μM

Suh et al., 
201041 Bone Quercetin HOS 290 μM G1/S phase was 

arrested

Decrease in the 
expression of cyclin 

D1, a crucial cyclin for 
progression from the G1 

phase to the S phase.

Quercetin induced 
programmed cellular death 

within human osteosarcoma 
(HOS) cells via transiently 

halting cells at the G1/S 
phase and triggering the 

capspase-3 pathway.
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It has been reported that curcumin inhibits proliferation 
and triggers apoptosis in breast cancer series. Curcumin 
can inhibit phosphorylation along with activation of the 
Akt/mTOR cellular signaling pathway. It reduces the anti-
apoptotic function of BCL-2 and increases Bax expression 
along with the cleavage of caspase-3 protein. Additionally, 
Analog B14 can inhibit the cell cycle in the G1 phase and 
trigger the mitochondrial death process by inhibiting the 
expression of cyclin D1 as well as the expression of cyclin E1 
and also cyclin-dependent kinase 2.21

Another article reports that Quercetin treatment can reduce 
Cyclin D1 expression in ovarian SKOV-3 cells. The decrease 
in cyclin D1 expression may be related to the S and G1 phase 
of quercetin-treated cells.22 Similarly, Curcumin application 
in SKOV3 cells reduced phospho-Akt as well as PI3K 
concentration levels, leading to an increase in caspase-3 and 
an increase in Bax levels. It also suppressed its anti-apoptotic 
effects by reducing BCL-2 levels.23 

Quercetin treatment in human HT-29 colorectal cancer cells 
caused chromatin condensation, cellular shrinkage, as well 
as nuclear collapse. Quercetin reduces cell viability and may 
trigger cell death by inhibiting the signaling axis of Akt-
CSN6-Myc. It is stated that quercetin also reduces the levels 
of p-Akt-Thr308 by reducing CSN6 protein expression levels. 
This resulted in decreased Myc concentration and increased 
p53 levels.24

In another study that we discussed within the scope of 
meta-analysis, it is reported that Curcumin increases the 
effectiveness of chemotherapy in colorectal cancer. An 
intervention combining 5-fluorouracil and curcumin 
on HCT116+ch3 cancer cell resulted in the activation or 
degradation of PARP as well as pro-apoptotic proteins such as 
Bax and caspase-8. Moreover, it reduced the levels of the anti-
apoptotic protein BCL-XL and the proliferative protein of 
cyclin D1. 5-fluorouracil increased NF-κB/Src protein kinase 
cellular signaling pathway, while curcumin down-regulated 
by inhibiting IκBα phosphorylation.25 Also, The H446 human 
small cell lung cancer (SCLC) cell line had the highest 
sensitivity to curcumin when analyzed against HCT116, Hela 
or PC-9 and A549 cells. H446 effectively induced cell death, 
decreased BCL-2 expression, and increased Bax expression, 
which has a potential role in controlling cell growth. Quercetin 
inhibited the growth of human lung cancer cells by activating 
Bax and caspase-3.26  

Quercetin is noted to inhibit the growth of T24 cells as well 
as human bladder cancer 5637. Treatment with quercetin 
may trigger apoptosis by increasing caspase-3/7 activity, 
leading to a high rate of DNA fragmentation in the sub-G0/
G1 phase. Quercetin has dual functions in inducing apoptosis 
and promoting protective autophagy. This treatment led 
to a gradual increase in LC3-II, an autophagic marker 
protein, in 5637 and T24 cells, along with the production 
of autophagosomes. Quercetin promoted a transition from 
autophagy suppression by Baf1 and chloroquine to apoptosis. 
The data showed that the reduction in cell viability and the 
rise in LC3-II processing were lessened in cells treated with 
quercetin that had been pre-treated with N-acetyl cysteine, 

a scavenger of ROS. This indicates that the cytotoxic effects 
and autophagy triggered by quercetin were caused by the 
production of ROS.27,28 On the other hand, Quercetin-
losartan (a drug used to treat hypertension) hybrid can alter 
the cell cycle, leading to cell cycle arrest, leading to cytotoxic 
activities, and reducing the proliferation and angiogenesis 
of cancer cells in glioblastoma cultures. It is stated that 
quercetin can inhibit angiogenesis by reducing segment and 
network formation of vessels.29 Similarly, in human glioma 
cells, Curcumin has shown promising anti-cancer effects by 
increasing ROS generation. While it reduces cell viability, it 
may lead to increased autophagy and cell death. Curcumin and 
its analogs, including demethoxy curcumin, bisdemethoxy 
curcumin, and dimethoxy curcumin, are noted to induce 
premature cell death and ROS generation via apoptosis in 
LN229 and GBM8401 glioma cells in vitro. Quercetin and 
curcumin dosage has been shown to be an important factor 
in inducing cell death in three different leukemic cell lines 
(Nalm6, K562 and CEM). While it showed low sensitivity with 
an IC value of 160 micromolar in breast cancer T47D cells, it 
led to cell cycle arrest in S phase during tumor regression.30,31

The articles we have discussed show that Quercetin and 
curcumin are compounds that can prevent the growth of 
cancer cells by stimulating apoptotic pathways. Quercetin 
can lead to DNA damage leading to increased p53 expression, 
decreased antiapoptotic protein BCL2, and cleavage of the 
apoptosis signal MCL1. The decrease in mitochondrial 
membrane potential causes the release of cytochrome c and 
SMAC/DIABLO, which in turn activates the mitochondrial 
intrinsic pathway. Thus, mitochondria can work more 
efficiently. Inhibitors of apoptosis proteins (IAPs) can be 
inhibited by SMAC/DIABLO, and the release of cytochrome 
c from mitochondria leads to the activation of caspases.32 
Also, cytochrome c plays a role in the activation of caspase-9, 
which in turn cleaves caspase-3 and activates it.33 Similarly, 
Curcumin can lead to cell cycle arrest and apoptosis by 
affecting the levels of cell cycle and cell death-related proteins 
in acute myeloid leukemia cell lines ML-2 and OCI-AML5.34

Research shows that Quercetin and curcumin’s anti-cancer 
properties affect cancer development by altering various 
cellular signaling pathways as well as affecting non-cancer 
signals such as PI3K/Akt, Wnt/β-catenin, JAK/STAT, MAPK, 
p53, NF-kB, and by affecting non-coding RNAs (ncRNAs).35 
Non-coding RNAs have a crucial role in various physiological 
processes such as chromatin restructuring, transcription, 
post-transcriptional modifications and signal transduction. 
Dysregulated non-coding RNAs may contribute to cancer 
development by acting as oncogenes or tumor suppressors, 
highlighting their potential for cancer therapy. ncRNAs, 
especially microRNAs (miRNAs) and long non-coding RNAs 
(lncRNAs), are highly important targets in the anti-cancer 
properties of polyphenols. They target key oncogenes or 
restore tumor suppressor gene expression. In contrast to well-
studied miRNAs, lncRNAs have only recently been recognized 
as important factors in fighting cancer.36 It has been reported 
that quercetin and curcumin can modulate miRNA function 
by decreasing oncogenic miRNA or increasing tumor 
suppressor miRNA. This effect can affect multiple genes and 
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affect signaling pathways that regulate cell growth and death.36 
Quercetin’s ability to suppress the growth of MCF-7 cells is 
likely due to its ability to decrease miR-21 expression and raise 
the production of PTEN, which are the targets of miR-21 and 
are crucial in the apoptotic pathway.37 In addition, a mixture 
of quercetin and hyperoside inhibits the expression of miR-21 
linked with prostate tumors, leading to decreased invasion, 
and spread of cancer PC3 cells of prostate. This combination 
may lead to an increase in the production of cell death protein 
4 (PDCD4), an important target protein of miR-21, which 
is repressed by miR-21. Overexpression of miRNA344a-3p 
mimic along with curcumin treatment may result in increased 
levels of apoptotic proteins such as procaspase-9 and cleaved 
caspase-3 in RT4 schwannoma cells. On the other hand, 
Curcumin inhibits osteogenesis by upregulating miR126a-
3p, which directly targets and inhibits human low-density 
lipoprotein receptor-related protein 6 (LRP6) expression. 
This effect inhibits osteogenic differentiation by suppressing 
the WNT signaling pathway. Therefore, long-term or high-
dose use of curcumin may inhibit bone formation, resulting 
in decreased bone mass and density, thereby causing tumor 
spread.38,39

CONCLUSION
The antioxidant, cardiovascular, neurological, and 
gastrointestinal health-promoting actions of polyphenols, 
such as quercetin and curcumin, are only some of the many 
health benefits that polyphenols provide. Through the 
influence that they exert on a variety of cellular processes and 
signaling pathways, these substances have been demonstrated 
to possess anti-cancer capabilities. Through processes such 
as triggering apoptosis, blocking cellular signaling pathways, 
and altering non-coding RNAs, studies have revealed that 
quercetin and curcumin have the potential to be used in the 
prevention and treatment of cancer. The protective effects 
of both bioactive components, especially through their 
strong antioxidant properties, are perhaps among the most 
researched functional food studies in the literature. However, 
elucidating the synergistic mechanisms through which the 
protective effects of both components on cancer and the 
positive/negative effects they will exert through detailed 
research can make a significant contribution to the literature. 
In addition, it is thought that it would be useful to examine 
these functional components with nanoparticle applications, 
which have become increasingly popular in recent years, 
and to evaluate them in detail with clinical studies that are 
less available in the literature, such as tumor development, 
angiogenesis and metastasis. Before adding quercetin and 
curcumin, which appear to be effective against breast, colon, 
and lung cancers, to cancer management strategies, detailed 
analyzes are required and it is important to seek advice from 
experts in this field.
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