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THE EFFECTS OF FLAVONOIDS ON THE 

CARDIOVASCULAR SYSTEM 
 

Cardiovascular diseases (CVD) are currently one of the leading causes of death 

and disability worldwide. According to the World Health Organization (WHO), 

more than 18 million people die from cardiovascular diseases each year. In this 

regard, interest in studying the cardioprotective properties of naturally occurring 

substances is continuously growing. Flavonoids are a group of polyphenolic 

compounds widely distributed in the plant kingdom, found in fruits, vegetables, tea, 

coffee, cocoa, and numerous medicinal plants. Numerous scientific studies have 

demonstrated that these compounds possess antioxidant, anti-inflammatory, 

antiplatelet aggregation, and vasodilatory properties. For this reason, the study of 

the effects of flavonoids on the cardiovascular system has become one of the most 

relevant areas of modern medicine. 

This thesis discusses the chemical characterization of flavonoids, the 

mechanisms of their beneficial effects on the cardiovascular system, and their 

significance in clinical practice. The aim of the study is to systematically evaluate 

the cardioprotective properties of flavonoids and to identify their prospects in the 

fields of treatment and prevention. 

Flavonoids possess the basic C6-C3-C6 skeleton, in which two aromatic rings 

(rings A and B) are connected through a three-carbon bridge. This structural feature 

endows flavonoids with potent antioxidant and biologically active properties. Based 

on their chemical structure, flavonoids are divided into the following major classes: 

Flavones (luteolin, apigenin) — play an important role in protecting cardiac muscle 

from oxidative stress. Flavonols (quercetin, kaempferol, myricetin) — the most 

widely distributed class of flavonoids, possessing strong antioxidant and anti-

inflammatory properties. Flavanones (naringenin, hesperidin) — found mainly in 

citrus fruits and exert a beneficial effect on the vascular wall. Flavan-3-ols (catechin, 
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epicatechin) — abundant in green tea and cocoa, playing a major role in improving 

endothelial function. Anthocyanins (cyanidin, delphinidin) — pigments of red and 

blue fruits, distinguished by their protective effect in atherosclerosis. 

The biological activity of flavonoids largely depends on the number and 

position of their phenolic hydroxyl groups. The presence of a catechol group on ring 

B is particularly an important factor in exerting strong antioxidant activity. 

Furthermore, flavonoids occur in the body either in glycoside form or as aglycones, 

which significantly affects their absorption and metabolism. 

Oxidative stress plays a central role in the pathogenesis of cardiovascular 

diseases. Free radicals oxidize LDL cholesterol, leading to the formation of 

atherosclerotic plaques. Flavonoids provide strong antioxidant protection by 

neutralizing free radicals and chelating prooxidant metal ions. Studies have shown 

that quercetin and epicatechin have the ability to reduce lipid peroxidation by 40–

60%. 

Endothelial dysfunction is an early stage of atherosclerosis development. 

Flavonoids, particularly the flavan-3-ols found in cocoa, enhance nitric oxide (NO) 

production by increasing the activity of endothelial NO synthase (eNOS). NO 

dilates blood vessels, reduces the production of inflammatory mediators, and 

inhibits platelet aggregation. Clinical studies have shown that daily consumption of 

cocoa products improves endothelium-dependent vasodilation by 2–3%. 

Chronic inflammation is an important pathogenetic factor in the development 

of CVD. Flavonoids inhibit the NF-κB signaling pathway, reducing the synthesis of 

pro-inflammatory cytokines (IL-6, TNF-α, CRP). Epidemiological studies have 

confirmed a statistically significant inverse association between high consumption 

of flavonoid-rich foods and reductions in cardiovascular risk markers — CRP and 

IL-6 levels. 

Arterial hypertension is one of the main risk factors for CVD, and flavonoids 

possess effective mechanisms for lowering blood pressure. Citrus flavonoids 

(hesperidin, naringenin) inhibit the activity of angiotensin-converting enzyme 

(ACE), thereby reducing the formation of angiotensin II, which leads to 

vasoconstriction. Meta-analyses have shown that quercetin supplementation can 

reduce systolic blood pressure by an average of 3.04 mmHg and diastolic blood 

pressure by 2.07 mmHg. 

Flavonoids increase non-atherogenic HDL cholesterol levels through 

hepatocytes while reducing the synthesis of VLDL and LDL cholesterol. Clinical 

studies have confirmed that consumption of berries rich in anthocyanins 

(blackcurrant, blueberry) reduces LDL oxidation and raises HDL levels. This 
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constitutes an important biochemical basis for the protective effect in 

atherosclerosis. 

The epidemiological association between the flavonoid-enriched 

Mediterranean diet and a reduction in cardiovascular diseases has been extensively 

studied. Large prospective studies (Nurses' Health Study, Health Professionals 

Follow-up Study) found an association between high consumption of flavonoid-rich 

foods and a 20–35% reduction in CVD mortality. 

The PREDIMED study (n = 7,447) demonstrated that a Mediterranean diet 

supplemented with polyphenol-rich olive oil and nuts reduces cardiovascular events 

by 30%. Additionally, the Zutphen study (Netherlands) found that, among men 

followed for 10 years, high flavonoid intake was associated with a 68% reduction in 

cardiac disease mortality. 

Randomized clinical trials (RCTs) also confirm the cardioprotective effects of 

flavonoids. In the COSMOS-Heart trial, patients receiving 600 mg of cocoa 

flavonoids daily experienced a 10% reduction in the risk of cardiovascular events 

and a 27% reduction in cardiovascular mortality. These findings highlight 

flavonoids as important natural substances supporting pharmacological approaches 

to the prevention of cardiovascular diseases. 

The data presented above fully substantiate the beneficial effects of flavonoids 

on the cardiovascular system. These natural polyphenolic compounds play an 

important role in the prevention of atherosclerosis, hypertension, and heart failure 

through antioxidant, anti-inflammatory, vasodilatory, and antiplatelet mechanisms. 

The widespread adoption of a flavonoid-rich diet — incorporating fruits, 

vegetables, green tea, dark-colored cherries, berries, and cocoa products into daily 

nutrition — is an effective strategy for improving the cardiovascular health of the 

population. However, larger-scale clinical studies are still needed to develop 

practical recommendations in this field, as questions regarding effective doses, 

biosafety, and interactions with other medications remain incompletely resolved. 

In conclusion, flavonoids continue to hold their significance as a promising 

direction in modern cardiology and preventive medicine. Their use as an adjunct to 

pharmacotherapy or as independent preventive agents has practical importance in 

reducing the burden of cardiovascular diseases. 
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