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INTRODUCTION

Quercetin, chemically known as 
3,3',4',5,7-pentahydroxyflavone, belongs to the flavonoid 
class of polyphenolic compounds. It is widely distributed 
in nature and is particularly abundant in onions, apples, 
citrus fruits, berries and tea. Quercetin exhibits a plethora 
of biological activities attributed to its antioxidant, anti-
inflammatory, antiviral and anticancer properties. Its 
ability to modulate various signaling pathways involved in 
cellular proliferation, apoptosis and inflammation makes 
it an attractive candidate for therapeutic intervention in 
angiogenesis-related disorders.

Angiogenesis, the formation of new blood vessels from 
pre-existing ones, is tightly regulated by a balance of pro- 
and anti-angiogenic factors. Under pathological conditions, 
such as cancer, chronic inflammation and ischemic diseases, 
this balance is disrupted, leading to excessive angiogenesis. 
In cancer, aberrant angiogenesis promotes tumor growth, 
metastasis and resistance to therapy. Similarly, in chronic 
inflammatory disorders like rheumatoid arthritis and 
diabetic retinopathy, dysregulated angiogenesis contributes 
to tissue damage and organ dysfunction. Targeting 
angiogenesis presents a promising approach to combat 
these diseases by inhibiting the formation of new blood 
vessels and thereby restricting disease progression.

LITERATURE REVIEW

Quercetin exerts its anti-angiogenic effects through 
multiple mechanisms, targeting various stages of the 
angiogenic process. One of the key mechanisms involves 
the inhibition of angiogenic factor production, including 
vascular endothelial growth factor (VEGF), fibroblast 
growth factor (FGF) and angiopoietins, by tumor cells, 
endothelial cells and inflammatory cells. Quercetin 
suppresses the expression and secretion of these pro-
angiogenic factors through modulation of signaling 
pathways such as the PI3K/Akt, MAPK and NF-κB 
pathways [1,2]. Additionally, quercetin inhibits the activity 
of matrix metalloproteinases (MMPs), enzymes involved in 
extracellular matrix remodeling and angiogenic sprouting, 
thereby impeding the formation of new blood vessels [3].

The ability of quercetin to inhibit angiogenic factor 
production holds significant therapeutic potential 
in various angiogenesis-related disorders. In cancer, 
quercetin's anti-angiogenic properties can complement 
existing therapies by suppressing tumor angiogenesis and 
enhancing the efficacy of chemotherapy and radiotherapy. 

SU
M

M
AR

Y Angiogenesis, the process of new blood vessel formation, plays a 
crucial role in various physiological and pathological conditions, 
including wound healing, embryonic development and tumor 
progression. Dysregulated angiogenesis is implicated in several 
diseases, including cancer, diabetic retinopathy and inflammatory 
disorders. Consequently, targeting angiogenesis has emerged as a 
promising therapeutic strategy. In recent years, natural compounds 
have gained attention for their potential anti-angiogenic properties. 
Among them, quercetin, a flavonoid abundantly found in fruits, 
vegetables and beverages, has garnered significant interest due to 
its diverse pharmacological activities, including anti-inflammatory, 
antioxidant and anticancer effects. This article explores the inhibitory 
effects of quercetin on angiogenic factor production and its potential 
therapeutic implications.
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Moreover, quercetin may help overcome resistance to anti-
angiogenic drugs commonly used in cancer treatment. In 
inflammatory disorders, quercetin's ability to attenuate 
angiogenesis can alleviate disease symptoms and prevent 
tissue damage. Furthermore, quercetin's favorable safety 
profile and accessibility make it an attractive candidate for 
adjunctive therapy or preventive intervention in high-risk 
populations [4-6].

DISCUSSION

Quercetin, a flavonoid found abundantly in fruits 
and vegetables, has been studied for its potential health 
benefits, including its ability to inhibit angiogenesis, the 
process by which new blood vessels form. Angiogenesis 
plays a critical role in various physiological processes, such 
as wound healing and embryonic development, but it's also 
implicated in diseases like cancer, where tumors rely on the 
formation of new blood vessels to sustain their growth.

Several studies have suggested that quercetin can 
inhibit angiogenesis by interfering with various molecular 
pathways involved in blood vessel formation. For instance, 
it may suppress the expression of angiogenic factors like 
vascular endothelial growth factor (VEGF) or inhibit the 
activity of enzymes involved in angiogenesis, such as matrix 
metalloproteinases (MMPs). By targeting these pathways, 
quercetin could potentially impede the growth and spread 
of tumors, offering therapeutic implications in cancer 
treatment.

Furthermore, quercetin's angiogenic factor production 
inhibition extends beyond cancer. It may have implications 
in other conditions where angiogenesis plays a role, 
such as inflammatory diseases, diabetic retinopathy and 
cardiovascular disorders. By modulating angiogenesis, 
quercetin could potentially help regulate the formation of 
new blood vessels in these conditions, offering avenues for 
therapeutic intervention.

However, while the potential therapeutic implications of 
quercetin in inhibiting angiogenesis are promising, further 
research is needed to fully understand its mechanisms 
of action, optimal dosage and potential side effects. 
Additionally, translating these findings from preclinical 
studies to clinical applications requires rigorous evaluation 
through well-designed clinical trials. Nevertheless, 
quercetin's ability to inhibit angiogenesis holds significant 

promise in the development of novel therapeutic strategies 
for various angiogenesis-dependent diseases.

CONCLUSION 

Quercetin, a naturally occurring flavonoid, possesses 
potent anti-angiogenic properties mediated through the 
inhibition of angiogenic factor production and modulation 
of signaling pathways involved in angiogenesis. By targeting 
multiple facets of the angiogenic process, quercetin holds 
promise as a therapeutic agent in various angiogenesis-
related disorders, including cancer, inflammatory diseases 
and ischemic conditions. Further preclinical and clinical 
studies are warranted to elucidate the full therapeutic 
potential of quercetin and optimize its use in clinical practice. 
Nevertheless, the burgeoning evidence underscores the 
importance of exploring natural compounds like quercetin 
as alternative or adjunctive therapies in the management of 
angiogenesis-driven diseases.
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