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ABSTRACT
For human life, health, and biological growth, nutrition is cru-
cial. A prominent example of a food that is nutrient rich at the 
moment is “Soybean”. In Asian nations, it is thought to be a 
significant source of proteins and may be used in place of dairy 
products and meat. When compared to other food legumes, 
soybeans offer several nutritional benefits in terms of their com-
position in macro- and micronutrients. As more information on 
negative effects of chemical treatments is being available to 
people, they are now is search of potential phytocompounds. 
The aim of the present review is to provide potential evidence 
of isoflavones in management of cardiovascular diseases like 
heart failure, myocardial infarction, hypertension and coronary 
artery disease. Nevertheless, soy isoflavones can have certain 
adverse consequences since they are endocrine disruptors. 
Thyroid function abnormalities have sparked concerns. In light 
of the aforementioned findings, an effort has been undertaken 
to examine the literature on the beneficial and harmful roles of 
isoflavones, soy-derived bioactive compounds. 
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1. INTRODUCTION
“Cardiovascular disease (CVD)” continues to 

be a leading factor in early death and growing med-
ical expenses. The main causes of CVD include car-
diometabolic, behavioral, environmental, and social 
risk factors [1], [2]. To inform public policy and serve 
as a standard for decision-makers, a consistent, com-
parative, and systematic examination of long-term 
trends and patterns in worldwide CVD is necessary. 
The burden of CVD, covering 13 underlying reasons 
of cardiovascular mortality and 9 associated risk fac-
tors at the regional, global, and national levels, start-
ing with ischemic heart disease (IHD) and stroke. In a 
continuing attempt to describe death as well as other 
health metrics throughout 204 nations and territories, 
the GBD project involves over 8, 000 partners from 
across the globe. GBD uses a consistent, reproducible 
methodology to aggregate these data at the regional, 
national, national, global, and subnational levels, seg-
regated by age and sex, as discussed in more detail 
elsewhere [3], [4]. There are evaluations of a number 
of composite epidemiological measures, such as dis-
ability-adjusted life years (DALYs) that are created. 
DALYs stand for Disability-Adjusted Life Years, which 
are the sum of years lost to early death and years were 
spent coping with a condition (based on standardized 
disability weights for each health state). 

Using vital registration information obtained from 
household mortality surveys or the International Clas-
sification of Disease codes, deaths were detected and 
classified. Clinical case definitions that are organized 
were used to record CVD incidence and prevalence. To 
assess risk factor exposures, population representative 
surveys and surveillance data were used. By combin-
ing risk exposures, relative risks between a risk factor 
and result (based on meta-analyses), and theoretical 
minimal risk levels for each risk-outcome pairing, 
population-attributable fractions were determined for 
each risk factor and a particular disease outcome. 

Data standardization and comparison are improved 
via the use of statistical techniques, and estimations of 
health measure are given along with uncertainty inter-
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vals (UIs) for all locations and years. Separate reports 
on the specific procedures have been made. All-ages 
DALY rates apply unless otherwise specified. 

Standard case definitions were used to pinpoint 
each CVD etiology and the associated health condi-
tions. IHD stood for acute myocardial infarction, long-
term stable angina, long-term IHD, and IHD-related 
heart failure. The Fourth Universal Definition of Myo-
cardial Infarction was modified to include out-of-hos-
pital abrupt cardiac death when defining myocardial 
infarction. The Rose Angina Questionnaire was used 
to determine stable angina. In accordance with the 
World Health Organization classification, 3 subcat-
egories of stroke–ischemic stroke (IS), intracerebral 
hemorrhage, and subarachnoid hemorrhage–were 
each calculated individually. 

Lower extremity peripheral arterial disease (PAD) 
was defined as having an ankle brachial index of less 
than 0.9.. Those with an ankle brachial index of less 
than 0.9 who self-report having claudication symp-
toms were considered to have symptomatic PAD. By 
using an electrocardiogram, atrial fibrillation (AF) 
and atrial flutter (AFL) were identified. The term 
“hypertensive heart disease” (HHD) refers to heart 
failure with symptoms brought on directly or indi-
rectly by high blood pressure. The term “cardiomy-
opathy” refers to symptomatic heart failure brought 
on by a primary myocardial illness or myocardial 
exposure to toxins like alcohol. Using administra-
tive data from the healthcare system, the term “acute 
myocarditis” was used to describe a short-lived ill-
ness caused by cardiac inflammation. Clinical diag-
nosis served as the basis for categorizing endocar-
ditis and rheumatic heart disease (RHD). Instances 
of Rheumatoid heart disease that meet auscultation 
or traditional echocardiographic definitions for defi-
nite disease are included in estimates of the condi-
tion. Tailored combinations of well-known thera-
peutic, disease-preventing, and/or health-improving 
plant-derived bioactive components are found in nu-
tritional supplements. 

These substances include phytosterols, carotenoids, 
phytoestrogens, isoflavonoids, terpenoids, flavonoids, 
and polyphenols. Additionally, studies on these phy-
tonutrients have revealed beneficial pharmacologic 
effects on human health. When it relates to origins of 
isoflavones and phytochemical-rich plants, soybeans 
and certain other plant sources are the important re-
sources of bioactive isoflavones. 

In this respect, the objective of the present study 
is to provide a thorough review of the possible role of 
isoflavanone in the prevention or treatment of a vari-
ety of serious cardiovascular diseases. Finally, we ex-
amine its significance in human health, highlighting 
the most recent studies in the area, with a particular 
emphasis on its capacity to slow the course of cardio-
vascular disorders. Next, we briefly outline some sug-
gested mechanisms of action. 

2. LITERATURE REVIEW
Isoflavones and soy products may or may not con-

tribute to heart health; this is now up for debate. The 
US Food and Drug Administration has recognized 
a health benefit for soybean meal claiming that they 
safeguard against coronary heart disease. Nonethe-
less, in light of contradictory results from later clinical 
studies as well as epidemiologic studies, the US Food 
and Drug Administration is reassessing this health 
claim about soy intake and heart health. The American 
Heart Association also updated its nutritional guide-
lines, which found that there was insufficient evidence 
for the cardiovascular benefits of isoflavones and that 
the beneficial properties of soy products could be con-
sidered to be due to their higher levels of polyunsatu-
rated fats, fiber, vitamins, as well as minerals, in addi-
tion to their lower levels of saturated fat [5] especially 
in women. We aimed to investigate this association in 
Korean women. We analyzed data from the Korean 
Genome and Epidemiology Study, including 4713 Ko-
rean women aged 40–69 years with no CVD or cancer 
at baseline. Dietary information was obtained using a 
validated semi-quantitative food frequency question-
naire, and the incidence of CVD was assessed using 
biennial self-reported questionnaires on medical his-
tory. The mean follow-up time was 7.4 years, during 
which 82 premenopausal and 200 postmenopausal 
women reported CVD incidence. The highest tofu, to-
tal soy foods, and dietary soy isoflavone intake groups 
were significantly associated with a decreased CVD 
risk in premenopausal women (tofu: hazard ratio (HR. 

Isoflavones have been linked to a number of 
cardioprotective benefits, including a decrease in 
low-density lipoprotein cholesterol, cell adhesion 
proteins, an inhibition of proinflammatory cyto-
kines, and platelet aggregation, an induction of ni-
tric oxide production, and an improvement in vas-
cular responsiveness. The contradictory results may 
be due to limitations that were similar to these ear-
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lier studies, including the small sample size, brief 
follow-up period, consideration of various dietary 
sources of isoflavones, and, more importantly, the 
absence of recurrent evaluations of diet through-
out follow-up. Additionally, it’s critical to research 
certain isoflavone-rich dietary sources due to the 
variety in nutrients and other components across 
different sources. Such data may be very instructive 
in developing food-based dietary recommendations. 
Even though soy products are a significant source of 
plant proteins, particularly for vegetarians and veg-
ans, there aren’t many epidemiological studies that 
focus on specific soy products and CHD risk. Poten-
tial synergistic interactions between isoflavones and 
oestrogens are a crucial component of isoflavone 
research. Because of their structural similarity to 
estradiol, isoflavones have the potential to act as an 
oestrogen through interacting with estrogen recep-
tors (ERs) [6]. The chemical structure of some of the 
most common isoflavones are illustrated in Figure 1.

2.1. Coronary Artery Disease
In a cohort study, Ma et al. found that the key fac-

tor driving the positive relationship of tofu in wom-
en was the stronger negative relation of tofu intake 
seen in younger women preceding menopause and 
postmenopausal women lacking hormone therapy. A 
somewhat decreased risk of getting CHD was linked 
to higher intakes of isoflavones and tofu, and then in 
women, this positive connection was more prominent 
in postmenopausal women who did not use hormones 
or young women [7]. 

2.2. Heart Failure and Myocardial Infarction
Li et al. demonstrated that DAI significantly alle-

viated the “DOX-induced deterioration” in cardiac 
function and prevented apoptosis, oxidative stress, 
cardiac inflammation, and fibrosis. DAI improves lip-
id, glucose, and metabolism of ketone bodies, as well 
as correcting mitochondrial dysfunction in vivo and in 
vitro, to fulfil the ATP requirement of the heart. This 
is how DAI influences cardiac energy metabolism: by 
controlling SIRT3.Additionally, DAI may reduce HF 
through the “SIRT3/FOXO3a pathway” and act as an 
antioxidant. [8]. 

Daidzein was tested for its ability to prevent con-
gestive heart failure brought on by the injection of 
doxorubicin by Yuan Li et al. The cardioprotective 
effects of daidzein were measured using “blood pres-
sure”, “ECG”, “B-type natriuretic peptide”, and indica-
tors of oxidative stress. The “dUTP nick-end labelling 
test”, “Western blot assay”, and “histology” were also 
carried out to further evaluate the mechanisms. In rats 
with doxorubicin-induced cardiotoxicity, daizzein de-
creased blood pressure, corrected the abnormal ECG 
pattern, and increased levels of B-type natriuretic pep-
tide and indicators of oxidative stress [9]. 

The effects of Daidzein treatment on myocardial 
infract area, myocardial histological abnormalities, 
but also myocardial damage marker enzyme activi-
ty were all shown by Vadivelan et al. Additionally, in 
this animal model, DZ significantly decreased cardiac 
pro-inflammatory cytokine levels as well as success-
fully corrected ISO-induced lipid peroxidation & anti-
oxidant depletion [10]. 

Figure 1: Chemical Structures of Isoflavones (Genistein, Daidzein, Formononetin and Glycitein. 
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2.3. Hypertension 
Liu et al. looked at how eating soy isoflavones af-

fected blood pressure. In addition to references iden-
tified in pertinent reviews and studies, trials were 
searched for in PubMed, the Cochrane Library, Em-
base, and other databases. There were a total of eleven 
studies looked at. Their investigation revealed that soy 
isoflavones had an effect on decreasing blood pressure 
in hypertension patients but not in participants with-
out hypertension. Larger investigations need to be un-
dertaken to verify the present findings [11]. 

In vivo studies using both animal and human mod-
els were contrasted by Sigowska et al. as they provided 
pathways for reducing blood pressure. Based on their 
findings, it may be concluded that the aforementioned 
isoflavone seems to be a reliable and potent hypoten-
sive medication. Further research should be done to 
determine how it affects pulmonary and arterial hy-
pertension when used alone and in combination [12]. 

Daidzein (63 mg) administered orally for 6 
months had no effect on the patients’ blood pressure 
or flow-mediated dilatation in a research done on 
pre-hypertensive as well as uncontrolled hypertensive, 
post-menopausal, and equol-producing female indi-
viduals [13]. 

In order to study vasoprotective properties of daid-
zein as well as its impact on mean arterial pressure 
(MAP), Prawez et al. continuously supplied the com-
pound to male Wistar rats that were hypertensive to 
“N-G-nitro-L-arginine methyl ester (L-NAME) ” for 
six weeks. The MAP (144 mm Hg) of “L-NAME hy-
pertensive treated rats” with daidzein for 6 weeks was 
considerably lower than that of uncontrolled L-NAME 
hypertensive rats (group B), showing that daidzein 
has the ability to reduce blood pressure. Addition-
ally, compared to untreated L-NAME hypertensive 
animals, daidzein considerably improved the acetyl-
choline-induced maximum relaxations of the thoracic 
aorta extracted from daidzein-treated rats. Research-
ers hypothesised that daidzein chronic administration 
reduces blood pressure as shown by a drop in MAP 
and also exhibits vaso-protective activity as shown by 
an increase in ACh-induced relaxation. [14]. 

3. METHODOLOGY
The evidence for this review investigation was ob-

tained using a particular search terms technique in an 
electronic database (“PubMed, ” “Scopus, ” “Google 
Scholar, ” and “Science Direct. ”) A screened search 

was used to find and organize relevant materials. 
“Flavones,” “Isoflavones,” “Coronary artery Disease,” 
“Heart Failure,” “Heart attack,” “Myocardial Infarc-
tion,” “hypertension” and “Heath effects” were the 
keywords employed. The technique of the present re-
view research is shown in Figure 2 below. 

3. DISCUSSION
Due to the usage of soy-based goods and func-

tional meals fortified with soy extracts, soy products 
have long been a staple in the diets of Eastern nations. 
These days, however, they are playing an increasingly 
significant role in Western diets as well. The soybeans 
are nutritionally similar to animal protein, with a re-
duced fat content and therefore no cholesterol, thanks 
to its 35–40% protein content that is made up of all 
essential amino acids. In addition, isoflavones, a kind 
of phytoestrogen that belongs to the member of the 
flavonoids family, are abundant in soy and are the 
greatest source of isoflavones in the human nutrition. 
In connection to their possible biological action, soy 
protein as well as isoflavones have drawn a lot of in-
terest. The three primary soy isoflavones are genistein, 
daidzein, and glycitein, and they are most often con-
jugated as glycosides. Furthermore, multifunctional 
meals enhanced with soy extracts, such as soy-based 
and soy-food baby formulae (1-4 mg of isoflavones/g, 
total content), have boosted this intake. 

Consuming soy may reduce your chance of de-
veloping coronary heart disease or atherosclerosis, 
according to epidemiological evidence. It has been 
shown that the soy protein as well as isoflavone frac-
tions are responsible for these benefits, which have 
been confirmed in animal studies and then further hu-
man studies. The “US Food and Drug Administration” 
approved a soy protein health claim as a result of this 
research, and shortly after, the UK, Brazil, Philippines, 
Indonesia, South Africa, Korea, and Malaysia also ap-
proved the claim. But dependent on the research, soy 
protein may have a variety of beneficial impacts. 

The use of soy has dramatically grown in Western 
populations since since this health claim was pub-
lished. From 2 billion in 1999 to 4.3 billion in 2005, the 
market for soy products in the United States has dou-
bled over that time. In the last ten years, the number 
of items on the market has grown from hundreds to 
3000, and between 2000 as well as 2007, 2700 different 
innovations using soy were developed by food manu-
facturers. As a result, when it comes to soy, we must 
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consider both its commercial and health implications 
because of the market’s economic importance, which 
has increased financial investment in studies examin-
ing the pros and downsides of soy intake. 

Finally, there is reason to be hopeful about the 
isoflavones’ potential as bioactive substances, either 
on their own or in conjunction with soy proteins. An 
increase in customer demand for functional ingredi-
ents is translating into ongoing manufacturing inno-
vation. Furthermore, emerging omics technologies 
including transcriptomics, proteomics, genomics, and 
metabolicomics could provide fresh information on 
the processes and precise pathways underlying the 
impact of soy compounds on cardiovascular health. 
In fact, recent research employing soy isoflavones as 
a multifunctional dietary component attributes these 
compounds with modulatory capabilities in oxidative 
stress response, lipid metabolism, and immunomod-

ulation, all of which are related to the safeguarding of 
the cardiovascular system. 

Genistin, daidzin, and glycitin are the three main 
isoflavones that are present in soybeans. Depending 
on the manufacturing methods utilised during pro-
cessing, their quantity varies greatly in soy protein 
products. These substances have both estrogenic and 
antiestrogenic actions in addition to non-estrogenic 
effects. When soybeans are dehulled, flaked, and de-
fatted, a nearly pure protein preparation is made that 
contains few isoflavones, but when soy protein is pro-
duced using textured processes, the isoflavones are 
retained. The amounts of isoflavones in isolated soy 
protein vary from “0.6 to 1.0 mg/g protein”, whereas 
levels in soy flour, textured soy protein, and soy gran-
ules range from &2 mg/g protein to & 2mg/g protein. 
There exists a dose-dependent association at more 
modest intakes, with 45 g of soy flour causing a 20–40-

Figure 2: Flow Diagram of Methodology. 
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fold rise in blood isoflavones and a 50–100–fold in-
crease in urine isoflavones, correspondingly. 

The third most significant risk factor, high blood 
pressure, places a heavy strain on the healthcare sys-
tem and increases the chance of early mortality glob-
ally. An important component in controlling blood 
pressure, “angiotensin-I converting enzyme (ACE; 
kinases II peptidyldipeptide hydrolase, EC 3.4.15.1) ” 
is the center of high blood pressure. Soy protein iso-
lates (SPI) have been shown by Margatan et al. to have 
ACE-inhibitory action in a model that reduces hyper-
tension. Both normotensive post-menopausal women 
and hypertensive women saw lower blood pressure 
when soy nuts were substituted for a non-soy pro-
tein, which could have a cardio-protective influence 
[15]. Genistein supplements reduced blood pressure 
in spontaneous hypertensive rats by enhancing “endo-
thelial nitric oxide synthase (eNOS) ” transcription-
al activity and “protein synthesis” in human primary 
vascular endothelial cells, which already have vasculo-
protective effects. 

In vivo injection of “1 mg/kg/day genistein” in 
conjunction with “dimethylsulfoxide” reduced blood 
pressure and recovered ACE, which then led to the 
creation of nitric oxide (NO) through “protein kinase 
C beta type enzyme (PKC-II) ”. “Genistein” also de-
creases plasma endothelin-1 concentrations in normal 
post-menopausal women as well as improves NO-me-
diated vascular relaxation in chronically hypoxic and 
ovariectomized rats. The intake of 25 g of soy products 
and 101 mg of isoflavones contributed to a greater re-
duction in “inflammatory markers”, “blood pressure”, 
and “adhesion molecules” amongst post-menopausal 
women who produce equol. In vitro tests additionally 
demonstrated that the opposing activity of the recep-
tor-dependent calcium ion channel was the mecha-
nism by which equol’s vasodilation impact on uterine 
smooth muscles was mediated. 

A health statement suggesting that consuming 25 g 
of soy protein daily may decrease total as well as LDL 
cholesterol was permitted by the Food and Drug Ad-
ministration depending on certain clinical research. 
As a result, foods labelled as soy-enriched were given 
the go-ahead to be marketed as heart-healthy. Due to 
its anti-atherogenic health impact, isoflavones, a com-
ponent of soy ingredients, are becoming more well 
known [16] . 
• It is possible that the groupings seen are due to pos-

sible synergistic or additive effects of isoflavones 

and other nutritional and non-nutritional compo-
nents in soy meals, because although investigating 
such interplays would need considerably larger 
sample numbers and is beyond the scope of this 
research. 

• Second, there will always be measurements mistakes 
in dietary evaluations, notably for tofu as well as 
soymilk, which are not often eaten in Western cul-
tures. Since measurement errors were unrelated to 
the determination of the illness outcomes, they were 
much more prone to skew the genuine connections 
in favour of the null due to the prospective research 
design. In order to calculate the cumulative means 
of dietary intakes, numerous diet measurements are 
used. This method reduces random measurement 
error caused by individual variability and reliably 
captures long-term eating trends. 

• Third, the FFQ omitted questions on any other soy 
food variety or methods of preparation, including 
tempeh, soy yoghurt, and soy cheese. In interven-
tional studies involving a large number of free-liv-
ing individuals, urinary isoflavone excretion did 
not change in response to consumption of tofu, 
cooked soybeans, texturized vegetable protein, or 
tempeh. This finding suggests that perhaps the 
consumption or bio-availability of isoflavones was 
not noticeably impacted by the preparation meth-
ods or various soy food varieties. 

• Fourth, since the majority of the cohort’s partici-
pants were medical professionals with European 
heritage, it may be difficult to extrapolate the cur-
rent results to other ethnic or racial groups. While 
this is going on, the uniformity of socioeconomic 
background serves to minimise any possible con-
founding caused by this element. 

• Fifth, eating tofu can merely be a sign that a per-
son is concerned about their health or eats a diet 
that is mostly plant-based. In spite of the fact that 
socioeconomic level, food quality, and other di-
etary and lifestyle risk variables had been taken 
into account, residual or unmeasured confound-
ing could still be present, making it challenging to 
draw a causal conclusion from this observational 
research. Therefore, in order to establish a causal 
relationship, the present findings need replication 
in additional populations and intervention studies 
on cardiovascular risk factors. 

• Sixth, it is impossible to rule out the possibility 
that some of the results were the result of chance, 
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particularly when it comes to the connections be-
tween tofu consumption and menopausal status/
hormone usage. Also, across the three cohorts, the 
strength of connections of interest differed. 

5. CONCLUSION
The subgroup of the flavonoid family known as isofla-

vones is made up of phenolic compounds derived from 
plants. Owing to their estrogenic and anti-estrogenic 
effects, soy-derived isoflavones, especially genistein and 
daidzein, are beneficial for nutrition and healthcare. The 
present review work provided a comprehensive approach 
for the evidence of effective role of isoflavones in man-
agement of cardiovascular diseases. Isoflavones is the 
most sought-after molecule as a result, and it may also be 
a source of bioactive substances that support long-term 
good health. It is still essential to critically examine these 
traits in order to clarify the mechanisms underlying their 
potential health effects via well studies, even though the 
amount of available information, especially in recent 
years, overweighs in balance in favour of the responsive 
role played by isoflavones. 
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