
 

Journal of Advanced Zoology 
ISSN: 0253-7214 

Volume 44 Special Issue-2 Year 2023 Page 2224:2242 

 

 

2224 
Available online at: https://jazindia.com 

 

Role of omega-3 fatty acids and digoxin in cardiovascular diseases – A 

comprehensive review 

Dileep Pulugu 
1,*

, Sojomon Mathew 
2
, Sainu Baliyan 

3
, Shiny K. J. 

4
, Tarmeen Ali 

5
, 

Shadma Wahab 
6
, Kumari Shanno

 7
, Avinash Kumar Rao

 8 

1 
Professor, Department of Computer Science and Engineering, Malla Reddy College of 

Engineering and Technology, Kompally, Hyderabad- 500100, Telangana, India 
2 

Assistant Professor, Department of Zoology, Govt. College Kottayam, Kerala, India 
3
 Assistant Professor, Department of Chemistry, School of Basic Sciences and Technology, IIMT 

University Meerut-250001, Uttar Pradesh, India 
4 

Assistant professor, Department of Zoology, Government College Kottayam, Kerala, India 
5
 Research Scholar, IIMT College of Medical Sciences, IIMT University, Ganga Nagar, Meerut, 

Uttar Pradesh, India-250001 
6 

Department of Pharmacognosy, College of Pharmacy, King Khalid University. Abha, Saudi 

Arabia 
7 

Assistant Professor, Lutawan Institute of Pharmacy, Sakara, Jaitpura, Post Hussainpur, 

Ghazipur, Uttar Pradesh, India -233001 
8 

Research Scholar, Madhyanchal Professional University, Ratibad, Bhopal, M. P.-462044
 

*Corresponding Author: Dileep Pulugu 

Affiliation: Professor, Department of Computer Science and Engineering, Malla Reddy College 

of Engineering and Technology, Kompally, Hyderabad- 500100, Telangana, India 

E-mail: dileep.p505@gmail.com 

 

Article History  

Received: 08July2023 

Revised:  29 Sept 2023 

Accepted: 12 Oct 2023 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract 

Digoxin and omega-3 fatty acids are two different agents that have been 

studied for their potential roles in managing cardiovascular diseases. 

Cardiovascular diseases (CVDs) continue to be a global health concern, 

with their prevention and management being of paramount importance. 

Omega-3 fatty acids, including eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA), have garnered substantial attention for 

their potential therapeutic role in mitigating CVD risk factors and 

improving cardiovascular health. This comprehensive review aims to 

summarize the current state of knowledge regarding the impact of omega-

3 fatty acids on cardiovascular diseases. The review encompasses a wide 

range of studies, including epidemiological investigations, and 

experimental research, to provide a holistic understanding of the 

mechanisms through which omega-3 fatty acids influence CVD. Key 
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areas of focus include their effects on lipid profiles, inflammation, 

endothelial function, blood pressure regulation, and arrhythmia 

prevention. Additionally, their potential roles in secondary prevention, 

such as reducing the risk of recurrent myocardial infarction and sudden 

cardiac death, are explored. The review also discusses the challenges and 

controversies surrounding omega-3 supplementation, including dosing, 

sources, and patient selection. Furthermore, it addresses emerging areas 

of research, such as the interplay between omega-3 fatty acids and gut 

microbiota, genetics, and personalized medicine. This comprehensive 

review underscores the multifaceted role of omega-3 fatty acids in 

cardiovascular diseases. While evidence suggests their potential benefits, 

further research is needed to refine recommendations and identify optimal 

strategies for integrating omega-3 fatty acids into cardiovascular disease 

prevention and management. Understanding the complexities of omega-

3's effects on CVD will contribute to more effective and personalized 

approaches to improve cardiovascular health. 

Keywords: Omega-3 fatty, Eicosapentaenoic acid (EPA), 

Docosahexaenoic acid (DHA), polyunsaturated fatty acids (PUFAs), 

Arrhythmia, Myocardial Infarction 

 

 

1. INTRODUCTION 

Digoxin and omega-3 fatty acids are two distinct substances whose ability to treat cardiovascular 

disorders has been researched. Digoxin is a drug that is made from the foxglove plant (Digitalis 

purpurea) and is used to treat a variety of cardiac problems, most notably atrial fibrillation and 

heart failure. In comparison to omega-3 fatty acids, it operates through a different method. Atrial 

fibrillation is a frequent arrhythmia that is treated with digoxin to regulate the heart rate. It aids 

in lowering heart rate, resulting in a more effective heartbeat. Digoxin can improve the heart's 

ability to pump blood when a patient has heart failure [1][2]. It makes the heart muscle contract 

more forcefully, which some heart failure patients may find helpful. Digoxin's narrow 

therapeutic window, which results in a very tiny difference between a therapeutic dose and a 

hazardous dose, presents one difficulty. To prevent toxicity, blood levels must be regularly 

monitored. The ability of omega-3 fatty acids to lower triglycerides, inflammation, and the risk 

of arrhythmias makes them generally regarded as being advantageous for cardiovascular health. 

However, they may have different impacts on various cardiovascular outcomes, and not all 

studies have consistently demonstrated their advantages. On the other hand, digoxin is a drug 

that is mostly used to control heart rhythm and enhance heart function in specific cardiac 

disorders. Healthcare professionals should carefully weigh the risks and advantages of these 

procedures when choosing a treatment for cardiovascular illnesses based on the unique patient 

variables [3][4][5].  
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People are becoming more and more aware of how regularly consuming fish or fish oils rich in 

omega-3 fatty acids with long chains (n-3 PUFAs) reduces the risk of coronary heart disease 

(CHD) and guards against cardiac arrest. He suggested that the rise in Western illnesses like 

CHD may be due to a fatty acid deficit [6][7]. Eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA), two types of omega-3 fatty acids (n3-FAs), have recently been 

studied to determine if they might reduce the risk of cardiovascular disease (CVD) in people who 

have taken statins. High triglyceride (TG)-rich lipoproteins (TGRLs), a dyslipidemia more 

common in people with diabetes and metabolic syndrome, are to blame for CV risk despite low-

density lipoproteins (LDL) being effectively treated with oral and non-oral drugs [8][9]. An 

elevated CV risk is associated with the companion proteins Apo lipoprotein C3 (ApoC3) and 

angiopoietin-like 3 (ANGPTL3), which restrict lipoprotein lipase (LPL) function and increase 

TGRL levels. Human Mendelian randomization studies cannot establish the independence of 

TGs as a risk factor on their own since variations frequently have pleiotropic effects that might 

change the aetiology of disease. The alternative is to demonstrate the connection between TGRL 

and atherosclerotic events [10][11]. 

In individuals with well-controlled LDL-C levels and high TGs, randomised CV studies have 

evaluated n3-FAs for residual risk reduction. Although the TG reductions in this research were 

similar and effective, the results were wildly different. Studies have shown the advantages of the 

ethyl ester version of EPA called icosapent ethyl (IPE), but not those of more conventional 

mixed n3-FA preparations or other TG-lowering drugs [12][13]. Omega-3 fatty acids may lower 

blood pressure, particularly in people who already have hypertension. The risk of stroke and 

coronary artery disease can be decreased by lowering blood pressure. 

The American Heart Association/American College of Cardiology, national cardiac societies, 

and the European Society for Cardiology have recently endorsed the utilization of the aquatic 

omega-3 fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in the 

treatment of cardiac infarction after it has occurred, in avoidance of fatal sudden cardiac events, 

and in secondary prevention [14]. Blood triglyceride levels can be lowered by omega-3 fatty 

acids, especially eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), which are 

present in fatty fish and fish oil supplements. Reduced triglycerides can help reduce the risk of 

heart disease because they are a risk factor for the condition. Anti-inflammatory effects are a 

property of omega-3s. One of the main causes of cardiovascular disease is chronic inflammation 

in the body. The risk of CVD can be decreased by using omega-3 fatty acids to help decrease 

inflammation [15]. 
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Fig. 1. Beneficial effects of omega 3 fatty acids 

2. Prevalence studies of digoxin  and omega 3 fatty acids  

It's vital to note that prevalence studies are frequently carried out to educate politicians and 

healthcare professionals on the use and effects of these treatments in the actual world. The results 

of these researches can direct clinical practice and public health initiatives involving digoxin and 

omega-3 fatty acids. According on the area, healthcare system, and patient group under study, 

the prevalence of these agents might, however, differ greatly. For instance, they could look at 

whether specific comorbidities, demographics, or concurrent drugs are more likely to be linked 

to the prescription of digoxin [16][17]. It's vital to note that prevalence studies are frequently 

carried out to educate politicians and healthcare professionals on the use and effects of these 

treatments in the actual world. The results of these researches can direct clinical practice and 

public health initiatives involving digoxin and omega-3 fatty acids. According on the area, 

healthcare system, and patient group under study, the prevalence of these agents might, however, 

differ greatly [18][19]. 

Fish eaters frequently had decreased incidences of heart disease and unexpected cardiac death. 

Studies that adjust for the omega-3 fatty acid composition of the fish ingested show that this 

association is frequently greater [20]. It is clear that significant concentration-risk dependence 

exists for omega-3 fatty acid biomarkers: 90% fewer people are at risk of sudden cardiac death 

when their red blood cell membranes contain 6.5% more omega-3 fatty acids than when they 

have 3.3% more. These figures are from a case-control study of matched controls and those who 

had suffered sudden cardiac arrest in Seattle. Inferences from the Physicians' Health Study were 
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similar: After adjusting for confounders, doctors with whole blood omega-3 fatty acid levels of 

6.87% had a 90% lower risk of sudden cardiac death than doctors with whole blood levels of 

3.58% [21][22][23]. In the following areas of the vasculature, omega-3 fatty acids have also been 

associated with reduced risk: Women who ate fish five or more times per week had a 0.48 (95% 

confidence interval 0.21-1.06) lower risk of stroke compared to those who ate fish less frequently 

(less than once per month) [24]. The primary factor in these benefits seems to be the DHA and 

EPA richness of membrane phospholipids, which improves artery and endothelial function, 

reduces platelet aggregation, improves autonomic tone, boosts arrhythmic limitations, and 

decreases blood pressure [25][26]. Additionally, the presence of omega 3 fatty acids prevents the 

production of pro-inflammatory cytokines such as interleukin 6, interleukin 1, and tumor 

necrosis factor. Patients with heart failure should ingest 8g or more of omega 3 fatty acids per 

day since they reduce inflammation and improve body composition. The DHA recommends 

consuming 2-4 g of DHA and EPA per day for patients with excessive triglyceride levels since 

omega 3 fatty acids are good for lipid profiles [27][28]. 

Recent extensive research examined how omega 3 fatty acid supplementation affected the risk of 

CHD. 850 mg of DHA and EPA were given daily to 11,323 individuals who had a myocardial 

infarction within the preceding three months. Additionally, dietary modifications and 

pharmacological therapies were used to provide the optimum care for each patient. Those who 

received omega 3 treatment had a 21% reduced relative risk of mortality from any cause and a 

45% lower relative risk of sudden cardiac death at the conclusion of the 3.5-year study [29].  

Omega 3 fatty acids have not yet been the subject of a randomized control study that would 

examine their advantages in the main avoidance of heart attack and stroke mortality. A 

comparable relative risk decrease (18% vs. 19%) was seen in the secondary avoidance cohort of 

the Jells (n = 3,664) and the main prevention cohort (n = 14,981 hypercholesterolemia, statin 

treatment patients), but the latter group's reduction was statistically significant (P=0.048) while 

the former group's was not. The consistency of effect sizes shows that the primary prevention 

cohort's lack of statistically significant benefits was due to sample size rather than a difference in 

efficacy [30]. Fish, as well as fish oils, as well as fish oils, are recognized for their health 

benefits, mostly because of their substantial omega-3 fatty acid concentration. Omega-3 fatty 

acids are abundant in seafood, specifically fatty species like salmon, mackerel, sardines, and 

trout. Human health depends on omega-3 fatty acids, which also have a number of positive 

health effects. Eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), and alpha-linolenic 

acid (ALA) are the three major omega-3 fatty acid kinds that exist in fish. Omega-3 fatty acids 

help lower arterial pressure, cut triglyceride levels, and improve cholesterol profiles, which can 

all minimize the risk of heart disease. DHA is a vital part of brain tissue and is crucial for proper 

cognitive function. Additionally, omega-3s may lessen the chance of cognitive 

impairment. Omega-3s may aid in reducing inflammation and easing the signs and symptoms of 

illnesses like rheumatoid arthritis. DHA is critical for preserving clear eyesight and is present in 

high amounts in the retina [31][32]. Particularly for pregnant women and younger kids, 

consuming too much of certain fish might be dangerous since it may contain pollutants like 
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mercury. Choose seafood with lower mercury levels, such as salmon, and limit your intake of 

high-mercury species, including shark and swordfish, to reduce these hazards [33]. 

Selenium is additionally believed to possess antioxidant properties, the ability to minimize the 

detrimental effects of methyl mercury, and to be good for the cardiovascular system. It is present 

in fish in varying levels. Selenium reduces lipid peroxidation, the severity of myocardial 

infarctions, and ischemia-induced ventricular arrhythmias in addition to having antithrombotic 

properties. It also protects against free radicals and speeds up the healing of injuries brought on 

by ischemia or reperfusion [34][35]. Several different fish oil supplements are several different 

fish oil supplements on the market, including liquid and tablet versions. They are frequently 

used, especially for people who don't routinely eat fish, to guarantee a proper dose of omega-3s. 

However, speaking with a medical expert before beginning any supplements is crucial to speak 

with a medical expert before beginning any supplements [36]. 

3. Beneficial effects of digoxin and omega 3 fatty acids 

Digoxin is a medication derived from the foxglove plant (Digitalis purpurea) and has been used 

for many years to treat specific heart conditions. Its primary beneficial effects are as follows: 

 Heart Rate Control in Atrial Fibrillation (AF): Patients with atrial fibrillation (AF), an 

abnormal heart rhythm, are frequently administered digoxin. It assists by reducing the heart's 

electrical impulses, which can successfully regulate heart rate. Because uncontrolled fast 

heart rates in AF can induce symptoms like palpitations, shortness of breath, and a higher 

risk of problems, this is particularly crucial [37]. 

 Enhanced Contractility: Digoxin can be used to increase the power of the heart's 

contractions in conditions when the heart's capacity to pump blood adequately is impaired. 

This improved cardiac output and improved contractility might make it simpler for the heart 

to pump blood throughout the body. Patients with heart failure may therefore enjoy 

alleviation from symptoms including decreased edoema and increased capacity for activity 

[38]. 

 Symptom Relief in Heart Failure: Digoxin is renowned for relieving heart failure patients' 

symptoms. It can assist in reducing fluid accumulation in the lungs and extremities, which 

can help relieve symptoms including shortness of breath and edoema [39]. 

 Narrow Therapeutic Window: Although digoxin's limited therapeutic window may be a 

possible disadvantage, in other circumstances, it may also be advantageous. It's critical to 

regularly check blood levels to make sure patients get the right amount and don't experience 

toxicity [40]. 

Humans require fatty acids such as omega-3 (n-3) and omega-6 (n-6), which are further split into 

PUFAs based on where their initial double bonds are located in the carbon molecule. N-3 PUFAs 

have their first double bond at the third carbon atom, as opposed to n-6 PUFAs, which have their 

primary double bond at the sixth carbon atom. Arachidonic acid is created when linoleic acid, the 

main n-6 PUFA in humans, is prolonged and wanted. The longer-chain EPA PUFA can be 

produced by lengthening alpha-linoleic acid and raising DE saturation. Omega-3 and omega-6 

polyunsaturated fatty acids (PUFAs) are not equivalent, despite the fact that they are both 
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necessary fatty acids and crucial parts of almost all cell membranes. Due to the biological effects 

of their metabolites, the decomposition of the n-3 and n-6 groups of fatty acids (Arachidonic 

acids) is of special interest. The decomposition of the n-3 and n-6 families of fatty acids 

(Arachidonic acid) is of special biological relevance due to the effects that its intermediates have 

on the body [41]. 

Example: n-3 PUFA-derived eicosanoids often suppress the accumulation of platelets and are 

anti-inflammatory in nature in contrast to eicosanoids generated from arachidonic acid, which 

serve as pro-inflammatory and pro-aggregator agonists [42]. 

The importance of omega-3 fatty acids in maintaining human health cannot be overstated. They 

are a kind of polyunsaturated lipid that has several advantages. Plant-based foods including 

flaxseeds, chia seeds, walnuts, and hemp seeds are good sources of alpha-linolenic acid. While 

this transformation is not very effective, the body converts ALA into the other two types of 

omega-3 fatty acids (EPA and DHA). Salmon, mackerel, and sardines are some examples of 

fatty fish that contain eicosapentaenoic acid (EPA). Additionally, it can be found in fish oil 

supplements. EPA is good for cardiovascular wellness and has anti-inflammatory qualities. 

Additionally, supplements made from fish oil and fatty fish include docosahexaenoic acid 

(DHA). It is necessary for the well-being of the brain, particularly throughout pregnancy and 

early childhood when it is essential for the nervous system's development [43]. 

Numerous biological processes are impacted by the lipid structure of the cell membrane. Adding 

omega-3 fatty acids to the cell membrane has been demonstrated in animal experiments to 

change how the cell functions by affecting the pathways and proteins that make up the outermost 

layer as well as changing the physiochemical properties of the cell membrane. When absorbed 

into membranes, omega-3 fatty acids may be able to change how membrane protein signals. In 

animal studies, the H-Ras signaling protein was also changed by the uptake of omega-3 fatty 

acids into cell membranes, and protein kinase levels were lowered. Message from C-theta [44]. 

Numerous mechanisms are involved in how omega-3 fatty acids exert their anti-inflammatory 

benefits. Based on certain animal research, omega-3 fatty acids may inhibit inflammation 

brought on by lipopolysaccharide and reduce the generation of interleukin-2. Rapid 

transcriptional regulation could affect inflammatory processes right away. Omega-3 fatty acids 

also protect against acute phase reactions [45]. The idea that omega-3 fatty acids alleviate 

inflammation has been refuted by a number of researches. Treatment with EPA and DHA did not 

reduce the hepatic inflammatory reaction brought on by laminectomy or spinal cord injury in a 

rat model of the disorder. According to the study, DHA exhibited anti-inflammatory qualities but 

EPA did not [46]. By encouraging endothelial cell synthesis of nitric oxide, omega-3 fatty acids 

may also enhance endothelial function [47]. 

Omega-3 fatty acids may also have anti-thrombotic qualities at extremely high levels, which may 

reduce the time that blood clots remain stable [48]. This may be explained by omega-3 fatty 

acids' ability to inhibit platelets. Arachidonic acid levels in tissues can be decreased by EPA and 

DHA, and they can be regenerated in cell membranes. Eicosanoids produced from EPA 

demonstrated less of a vasoconstrictive and platelet aggregating impact than eicosanoids derived 
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from Arachidonic acid [49]. Thromboxane A3, which is generated by the metabolism of omega-3 

fatty acids, is less efficient than thromboxane A2 at activating platelets and inducing 

vasoconstriction. On the other hand, Arachidonic acid is converted via a metabolic process into 

thromboxane A2  [48]. At least not at doses that are generally advised, human studies have not 

consistently demonstrated a link between consumption of omega-3 fatty acids and coagulation 

factors or platelet aggregation [44]. 

Omega-3 fatty acids have the ability to block myocyte voltage-gated sodium channels and extend 

the relative refractory time, both of which may have a direct impact on heart rate. Higher 

voltages will consequently be required to depolarize the cell membrane, slowing the heart rate 

[47]. Omega-3 fatty acids are well known to decrease  blood triglyceride levels by, among other 

things, lowering the amount of very low-density lipoprotein the liver produces, promoting fatty 

acid oxidation, and hastening the removal of triglycerides from plasma [50]. Randomized 

controlled studies on lipoproteins have produced a range of findings. Fewer studies have used 

EPA than have DHA to show an increase in low-density lipoprotein in general. Although there 

has been some variability in the response to EPA supplementation, high-density lipoprotein 

levels are frequently elevated in individuals who get DHA supplements. 

Eating fish has a significant impact on reducing the risk of ischemia, heart attack, heart rate, and 

systemic vascular resistance, according to extensive population-based research [51][52]. Dietary 

guidelines from the American Heart Association advise eating fish at least twice a week, 

preferably oily fish like salmon, herring, and mackerel [53]. The Mediterranean diet has a lot of 

fish and other seafood. Along with abundance of fruits, vegetables, nuts, and grains, this diet also 

contains a moderate quantity of chicken [54]. A Mediterranean diet may assist to lower CVD risk 

factors, according to studies. The risk of significant cardiovascular events, such as cardiac 

infarction, stroke, and death from cardiovascular causes, can be reduced by using extra virgin 

olive oil or almonds in the Mediterranean diet. According to a recent large preventive 

randomized study with around 7000 persons at high risk of vascular issues, this is particularly 

true [54]. 

Essential fats known as omega-3 fatty acids have many positive health effects, especially for the 

heart and brain. They are found in foods like fatty fish (salmon, mackerel, and sardines), 

flaxseeds, chia seeds, walnuts, and some plant oils (canola oil, for example). However, some 

people might not get enough of these items in their diets, or they can suffer from illnesses that 

call for a larger intake of omega-3 fatty acids. Omega-3 supplements may be a practical solution 

in certain circumstances. One of the most well-liked forms of omega-3s is fish oil pills. Both 

liquid and pill versions are available. The two most advantageous omega-3 fatty acids for health 

are EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid), which are both found in fish 

oil [55][56][57][58][59]. 

4. Digoxin and amino-3 fatty acid's part in different cardiovascular disease  

4.1. Myocardial ischemia (reduced blood supply to the heart muscle) 

Elevated heart rates might make the heart work harder to get the oxygen it needs in cases of 

myocardial ischemia. Digoxin can be used to regulate the heart rate in those with myocardial 
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ischemia who also experience arrhythmias like atrial fibrillation. Digoxin may be able to 

decrease the heart's need for oxygen while also increasing the myocardial perfusion, or the flow 

of oxygen and nutrients to the heart muscle. Digoxin administration is not a recommended or 

first-line course of therapy for myocardial ischemia (reduced blood supply to the heart muscle). 

Digoxin helps regulate heart rhythm and improves cardiac contractility, making it mostly used to 

treat disorders including atrial fibrillation, atrial flutter, and heart failure. 

 
Fig. 2. Digoxin mechanism of action in myocardial ischemia 

Atrial fibrillation (AF), an abnormal heart beat, is frequently treated with digoxin. It assists by 

reducing the electrical impulses that the heart sends out, which can successfully regulate the 

heart rate. This is crucial since unchecked AF-related fast heart rates can induce symptoms 

including palpitations, shortness of breath, and a higher risk of problems. Digoxin can be used to 

increase the force of the heart's contractions when a patient has heart failure, a condition in 

which the heart's capacity to pump blood properly is impaired. The heart may be able to pump 

blood more easily throughout the body because to this improved cardiac output from enhanced 

contractility. Patients with heart failure may therefore notice a reduction in symptoms such 

decreased edoema and increased exercise tolerance. The usage of digoxin is unique to particular 

cardiac problems, therefore not all people may benefit from it. This is a crucial point to keep in 
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mind[2][5][60]. Digoxin is prescribed in accordance with the unique characteristics of the 

patient, the existence of certain arrhythmias or heart failure, and the evaluation of possible risks 

and advantages by medical specialists. Digoxin use has also decreased over time as a result of 

worries about its limited therapeutic window and the accessibility of substitute therapies. For 

those with atrial fibrillation (AF), a disorder marked by irregular and frequently fast heartbeats, 

digoxin is frequently administered. The heart's upper chambers (atria), which fibrillate or tremble 

in AF, may cause an ineffective blood pump. By slowing down the electrical impulses that pass 

via the atrioventricular (AV) node, digoxin helps patients with AF manage their heart rate. This 

can be especially helpful when other rate-controlling drugs or therapies are ineffective or 

inappropriate[61][62]. Digoxin helps treat congestive heart failure, especially when there is 

systolic dysfunction. The heart's capacity to adequately pump blood is weakened in heart failure. 

Digoxin increases the force with which the heart contracts, improving cardiac output and 

reducing symptoms including weariness, fluid retention, and shortness of breath. Although it can 

ease symptoms, it does not enhance long-term survival[60]. 

Both laboratory research on isolated newborn rat cardiac myocyte and experimental 

examinations using canine models have been used to investigate the purported anti-arrhythmic 

capabilities of n-3 PUFAs, particularly EPA and DHA. For example, In order to lessen ischemia-

induced cardiac arrest unexpectedly in exercising conscious dogs with previous surgically 

induced, large myocardial infarctions, an intravenous injection of fish oil and free fatty acid 

emulsion was given. This was done with an inflatable cuff around the left circumflex artery. 

Similar outcomes were obtained with a range of intravenous doses of pure free EPA, DHA, and -

LNA [63][64][65]. Neonatal rat cardiac myocytes obtained spontaneously contracting in culture 

were used to further explore the mechanism(s) behind the antiarrhythmic benefits of n-3 PUFAs. 

By separately adding harmful substances to the bathing superfast, such as toxic Ca2+ 

concentrations, get, and beta-adrenergic agonist, these myocytes were made to fibrillate. It's odd 

that low dose n-3 PUFAs [66]. 

4.2. Coronary heart disease 

Omega-3 fatty acids greatly reduce the incidence of coronary heart disease (CHD), a disorder in 

which the blood vessels nourishing the cardiac muscle constrict or become blocked, along with 

the creation of lipids and other substances [67]. The omega-3 fatty acids found in fatty fish and 

fish oil dietary supplements, particularly eicosapentaenoic acid, or and docosahexaenoic acid 

(DHA), help lower blood triglyceride levels. High triglyceride levels are associated with an 

increased risk of CHD [68]. Omega-3 fatty acids could assist in reducing blood pressure because 

it's a risk factor for CHD. They can improve endothelial activity and vasodilation (blood 

capillary expansion), leading to improved blood pressure control [69]. Elevated blood pressure is 

a risk factor for CHD that omega-3 fatty acids may assist in reducing. They can encourage 

vasodilation (blood vessel widening) and enhance endothelial function, resulting in improved 

blood pressure management. High-density lipoprotein or "good" cholesterol levels can be 

increased by omega-3 fatty acids, while low-density lipoprotein or "bad" cholesterol levels can 
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be decreased. The risk of CHD is decreased as a result of this advantageous change in lipid 

profile [70]. 

4.3. Cerebral blood flow 

The necrosis of the brain tissue brought on by ischemia is referred to as a cerebral infarction. The 

cerebral blood flow (CBF) rate in a healthy person is 50 10 mL/100 g/min. Brain waves and the 

cerebral cortex evoked potential entirely vanish when CBF falls to 15 mL/100 g/min, yet 

cerebral cells continue to function. Additionally, when CBF falls even lower, to 8–10 mL/100 

g/min, the ion pumps in neuronal membrane start to malfunction, causing sodium inflow and 

potassium efflux, which leads to the death of brain cells and cerebral infarction. Traditional 

definitions of TIA included bouts of neurologic impairment brought on by localized cerebral 

ischemia that resolve entirely in 24 hours [71]. In 2009, the American Heart Association updated 

the terminology, switching it from a time-based definition to a tissue-based definition [72]. 

Currently, the diagnosis of TIA primarily depends on the results of CT or MRI scansWhen an 

ischemic stroke damages brain cells, it is referred to as cerebral ischemia/reperfusion (I/R) 

injury, and the ischemic injury even worsens once hemoperfusion is restored. N-3 PUFAs can 

reduce the size of cerebral infarction by dietary supplementation in part by altering the activity of 

antioxidant enzymes and in part by acting directly as an antioxidant [73]. By improving the 

antioxidative ability, decreasing the induction of chaperon molecules, stabilizing membrane 

integrity, and decreasing lipid peroxidation, n-3 PUFA supplementation and chronic 

administration can alleviate the symptoms of cerebral I/R [74]. DHA can raise the expression of 

Nrf2 and HO-1 in glial cell cultures, but it is insufficient to promote their expression in living 

organisms. Actually, DHA therapy after an ischemic stroke can only act as a catalyst for Nrf2 

and HO-1 promotion [75]. Ischemic stroke will result in complicated cellular reactions that 

include the activation of glial cells and the recruitment of inflammatory cells in terms of 

inflammation [76]. By increasing the expression of chemo attractant receptors, EPA and DHA 

can have neuroprotective benefits by preventing the activation of macrophages and microglia as 

well as the migration of neutrophils and monocytes. The production of ant apoptotic proteins like 

Bcl-xL and Bcl-2, which block the inflammatory response mediated by microglial cells, can also 

be increased by DHA [77]. 

4.4. Peripheral artery disease 

The disorder known as peripheral artery disease (PAD) has a major effect on health in modern 

society. According to population-based research, more than 12% of people over 65 and more 

than 20% of people over 75 are considered to have PAD [78]. A more recent study found that 

more than one-third of patients in primary care who were over 70 had PAD [79]. In general, 

there are major information gaps in the public's awareness of PAD, including the disease's 

definition, risk factors, symptoms, and risks of amputation or mortality [80]. According to 

research from the International Reduction of Atherothrombosis for Continued Health (REACH) 

Registry, the cost of hospitalization and medication for treating PAD was greater than the cost of 

treating either coronary artery disease (CAD) or cerebrovascular disease (CVD) [81]. Affordable 

treatment is desperately needed to both prevent and treat PAD. 

https://jazindia.com/


Role of omega-3 fatty acids and digoxin in cardiovascular diseases – A comprehensive review 
 

2235 
Available online at: https://jazindia.com 

The HMG-CoA reductase and ACE enzymes are thought to be naturally suppressed by n-3 FAs, 

which are also thought to have anti-arrhythmic, anti-hypertensive, anti-atherosclerotic, anti-

inflammatory, cytoprotective, and cardio protective characteristics [82]. 

4.5. Aortic disease 

The most frequent reason for interventional therapy of the heart valves is aortic valve stenosis 

(AVS) [83], impacting 10% or more of those over the age of 80 [84]. Aortic valve leaflets that 

are fibro calcific and have a smaller valve aperture are symptoms of AVS [85]. Significant 

cardiac outflow blockage arises when AVS is bad enough. The only currently accessible and 

efficient therapeutic option for AVS is aortic valve replacement because there is no 

pharmaceutical therapy for the condition. The aortic valve allows blood to flow across the left 

chamber towards the aorta when it synchronizes its opening and shutting movements [85]. 

Inflammation, which is systemically shown by higher levels of C-reactive protein (CRP), has 

been linked in several studies to AVS [86][87]. AVS mouse models that exhibit enhanced 

lipoprotein infiltration, endothelial damage, inflammatory cell infiltration, and calcification of 

the aortic valve may offer more proof of the critical function that inflammation plays in the 

condition [88]. phagocytes and other cells that are inflammatory up regulate ECM-degrading 

enzymes and pro-inflammatory cytokines [87]. 

4.6. Myocardial infarction 

Omega-3 fatty acids have a major impact on the treatment and prevention of cardiac infarction 

(MI), often known as cardiac arrest. Myocardial infarction happens when a portion of the heart 

muscle's blood supply is cut off, frequently as a result of the development of a blood clot in a 

coronary artery. Two forms of omega-3 fatty acids may be found in fatty fish and certain 

supplements: eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA).  The anti-

inflammatory effects of omega-3 fatty acids help reduce atherosclerosis-related inflammation 

and stabilise atherosclerotic plaques. Atherosclerosis is the buildup of plaque in arteries. It is 

more probable that an unstable plaque will attack. Triglyceride levels in the blood can be 

decreased by omega-3 fatty acids. Cardiovascular disease, particularly MI, is at risk due to 

elevated triglyceride levels. The risk of atherosclerosis may be decreased and general heart 

health may be improved by lowering triglycerides [89][90][91]. 

 

5. Conclusion 

The body of evidence strongly suggests that omega-3 fatty acids, particularly EPA and DHA, 

have a beneficial impact on cardiovascular health. These fatty acids have been associated with 

improved lipid profiles, reduced inflammation, enhanced endothelial function, and potential 

blood pressure regulation. Omega-3 supplementation may play a crucial role in secondary 

prevention, reducing the risk of recurrent cardiovascular events such as myocardial infarction 

and sudden cardiac death. This highlights their potential as a complementary therapy for 

individuals with established cardiovascular diseases. There are ongoing controversies and 

challenges in the field of omega-3 research. These include variations in study designs, 

populations, and the need for long-term studies to ascertain the sustained effects of omega-3 
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supplementation. Additionally, understanding the interactions with genetics, gut microbiota, and 

personalized medicine is a complex but promising avenue of investigation. The future of omega-

3 fatty acid recommendations for cardiovascular health may involve personalized approaches. 

Factors such as genetics, baseline health status, and individual response to supplementation 

should be considered when determining the most effective strategies. Omega-3 fatty acids hold 

promise as a valuable addition to the armamentarium for cardiovascular disease prevention and 

management. While further research is needed to address remaining questions and refine 

recommendations, the existing body of evidence supports their inclusion in a comprehensive 

approach to cardiovascular health. Tailoring omega-3 strategies to individual patient needs and 

considering them within the context of overall cardiovascular care will likely yield the greatest 

benefits. 

Funding Support: None 

Conflict of Interest: None 

References 

[1] J. L. Wright, P. D. Hansten, and J. L. Stanford, “Is digoxin use for cardiovascular disease 

associated with risk of prostate cancer?,” Prostate, 2014, doi: 10.1002/pros.22733. 

[2] L. J. Yang et al., “Association of digoxin with mortality in patients with advanced chronic 

kidney disease: A population-based cohort study,” PLoS One, 2021, doi: 

10.1371/journal.pone.0245620. 

[3] A. Barison and A. Aimo, “Digoxin use in patients with cardiovascular diseases: An old 

remedy for future medicine?,” International Journal of Cardiology. 2021. doi: 

10.1016/j.ijcard.2021.07.026. 

[4] L. Pandya and D. . Brown, “The association of digoxin with mortality in ischemic heart 

failure: a secondary analysis of the STICH trial,” Eur. Heart J., 2020, doi: 

10.1093/ehjci/ehaa946.0882. 

[5] M. Sessa et al., “Effect of chronic kidney diseases on mortality among digoxin users 

treated for non-valvular atrial fibrillation: A nationwide register-based retrospective 

cohort study,” PLoS One, 2016, doi: 10.1371/journal.pone.0160337. 

[6] C. M. Albert et al., “Blood Levels of Long-Chain n–3 Fatty Acids and the Risk of Sudden 

Death,” N. Engl. J. Med., 2002, doi: 10.1056/nejmoa012918. 

[7] F. B. Hu et al., “Fish and omega-3 fatty acid intake and risk of coronary heart disease in 

women,” JAMA, 2002, doi: 10.1001/jama.287.14.1815. 

[8] O. P. Ganda, D. L. Bhatt, R. P. Mason, M. Miller, and W. E. Boden, “Unmet Need for 

Adjunctive Dyslipidemia Therapy in Hypertriglyceridemia Management,” Journal of the 

American College of Cardiology. 2018. doi: 10.1016/j.jacc.2018.04.061. 

[9] P. Libby, “Triglycerides on the rise: Should we swap seats on the seesaw?,” Eur. Heart J., 

2015, doi: 10.1093/eurheartj/ehu500. 

[10] S. Burgess, D. F. Freitag, H. Khan, D. N. Gorman, and S. G. Thompson, “Using 

multivariable Mendelian randomization to disentangle the causal effects of lipid 

fractions,” PLoS One, 2014, doi: 10.1371/journal.pone.0108891. 

https://jazindia.com/


Role of omega-3 fatty acids and digoxin in cardiovascular diseases – A comprehensive review 
 

2237 
Available online at: https://jazindia.com 

[11] B. A. Ference et al., “Association of Triglyceride-Lowering LPL Variants and LDL-C-

Lowering LDLR Variants with Risk of Coronary Heart Disease,” JAMA - J. Am. Med. 

Assoc., 2019, doi: 10.1001/jama.2018.20045. 

[12] R. P. Mason, S. C. R. Sherratt, and R. H. Eckel, “Rationale for different formulations of 

omega-3 fatty acids leading to differences in residual cardiovascular risk reduction,” 

Metabolism., 2022, doi: 10.1016/j.metabol.2022.155161. 

[13] R. P. Mason and R. H. Eckel, “Mechanistic Insights from REDUCE-IT STRENGTHen 

the Case Against Triglyceride Lowering as a Strategy for Cardiovascular Disease Risk 

Reduction,” American Journal of Medicine. 2021. doi: 10.1016/j.amjmed.2021.03.014. 

[14] W. J. Howard, “AHA/ACC Guidelines for Secondary Prevention for Patients With 

Coronary and Other Atherosclerotic Vascular Disease; 2006 Update: Endorsed by the 

National Heart, Lung, and Blood Institute [AHA/ACC Guideline],” Yearb. Endocrinol., 

2007, doi: 10.1016/s0084-3741(08)70051-9. 

[15] G. De Backer et al., “European guidelines on cardiovascular disease prevention in clinical 

practice. Third Joint Task Force of European and other Societies on Cardiovascular 

Disease Prevention in Clinical Practice (constituted by representatives of eight societies 

and by invit,” Atherosclerosis, 2004, doi: 10.1097/01.hjr.0000120621.99766.ef. 

[16] K. H. and B. Y.S., “Prevalence of dietary supplement use in patients with proven or 

suspected cardiovascular disease,” Evidence-based Complement. Altern. Med., 2011. 

[17] A. Iliesiu, A. Cempeanu, and D. Dusceac, “Serum uric acid and cardiovascular disease 

Adriana,” J. Am. Coll. Cardiol., 2015. 

[18] N. S. Anavekar et al., “Long-term evolution and prognostic stratification of biopsy-proven 

active myocarditis,” Circulation, 2010. 

[19] J. G. Hughes et al., “A randomised feasibility study assessing the effect of an active 

virtual reality gaming intervention on physical activity and mood in young men with mild 

to moderate depression,” Trials, 2020. 

[20] P. Y. Zhang, “Role of ω-3 Fatty Acids in Cardiovascular Disease,” Cell Biochem. 

Biophys., 2015, doi: 10.1007/s12013-015-0554-3. 

[21] W. S. Harris, “Extending the cardiovascular benefits of omega-3 fatty acids,” Current 

Atherosclerosis Reports. 2005. doi: 10.1007/s11883-005-0050-0. 

[22] D. S. Siscovick et al., “Dietary intake and cell membrane levels of long-chain n-3 

polyunsaturated fatty acids and the risk of primary cardiac arrest,” JAMA, 1995, doi: 

10.1001/jama.274.17.1363. 

[23] A. N. Friedman et al., “Fatty acids and other risk factors for sudden cardiac death in 

patients starting hemodialysis,” Am. J. Nephrol., 2013, doi: 10.1159/000351764. 

[24] H. Iso et al., “Intake of fish and omega-3 fatty acids and risk of stroke in women,” JAMA, 

2001, doi: 10.1001/jama.285.3.304. 

[25] R. G. Anand, M. Alkadri, C. J. Lavie, and R. V. Milani, “The role of fish oil in arrhythmia 

prevention,” Journal of Cardiopulmonary Rehabilitation and Prevention. 2008. doi: 

10.1097/01.HCR.0000314202.09676.f0. 

https://jazindia.com/


Role of omega-3 fatty acids and digoxin in cardiovascular diseases – A comprehensive review 
 

2238 
Available online at: https://jazindia.com 

[26] H. O. Ventura et al., “Cyclosporine-induced hypertension: Efficacy of ω-3 fatty acids in 

patients after cardiac transplantation,” in Circulation, 1993. 

[27] G. Zhao, T. D. Etherton, K. R. Martin, P. J. Gillies, S. G. West, and P. M. Kris-Etherton, 

“Dietary α-linolenic acid inhibits proinflammatory cytokine production by peripheral 

blood mononuclear cells in hypercholesterolemic subjects,” Am. J. Clin. Nutr., 2007, doi: 

10.1093/ajcn/85.2.385. 

[28] C. J. Lavie, J. H. O’Keefe, R. V. Milani, H. O. Ventura, and M. R. Mehra, “New data on 

the clinical impact of exercise training, fish oils, and statins in heart failure,” Physician 

and Sportsmedicine. 2009. doi: 10.3810/psm.2009.06.1706. 

[29] M. Yokoyama et al., “Effects of eicosapentaenoic acid on major coronary events in 

hypercholesterolaemic patients (JELIS): a randomised open-label, blinded endpoint 

analysis,” Lancet, 2007, doi: 10.1016/S0140-6736(07)60527-3. 

[30] Y. Saito et al., “Effects of EPA on coronary artery disease in hypercholesterolemic 

patients with multiple risk factors: Sub-analysis of primary prevention cases from the 

Japan EPA Lipid Intervention Study (JELIS),” Atherosclerosis, 2008, doi: 

10.1016/j.atherosclerosis.2008.06.003. 

[31] T. Madsen, E. B. Schmidt, and J. H. Christensen, “The Effect of n-3 Fatty Acids on C-

Reactive Protein Levels in Patients With Chronic Renal Failure,” J. Ren. Nutr., 2007, doi: 

10.1053/j.jrn.2007.03.003. 

[32] E. M. Balk, A. H. Lichtenstein, M. Chung, B. Kupelnick, P. Chew, and J. Lau, “Effects of 

omega-3 fatty acids on serum markers of cardiovascular disease risk: A systematic 

review,” Atherosclerosis. 2006. doi: 10.1016/j.atherosclerosis.2006.02.012. 

[33] V. Ouellet et al., “Dietary cod protein reduces plasma C-reactive protein in insulin-

resistant men and women,” J. Nutr., 2008, doi: 10.3945/jn.108.092346. 

[34] K. Brown and J. Arthur, “Selenium, selenoproteins and human health: a review,” Public 

Health Nutr., 2001, doi: 10.1079/phn2001143. 

[35] D. Mozaffarian, “Fish, mercury, selenium and cardiovascular risk: Current evidence and 

unanswered questions,” International Journal of Environmental Research and Public 

Health. 2009. doi: 10.3390/ijerph6061894. 

[36] G. Flores-Mateo, A. Navas-Acien, R. Pastor-Barriuso, and E. Guallar, “Selenium and 

coronary heart disease: A meta-analysis,” Am. J. Clin. Nutr., 2006, doi: 

10.1093/ajcn/84.4.762. 

[37] O. J. Ziff and D. Kotecha, “Digoxin: The good and the bad,” Trends in Cardiovascular 

Medicine. 2016. doi: 10.1016/j.tcm.2016.03.011. 

[38] S. Rajhans et al., “Assessment of Cytotoxic Effects of Latex from Cascabela thevetia (L.) 

Lippold and Plumeria alba L. via In vitro and In silico Approaches,” J. Nat. Remedies, 

2023, doi: 10.18311/jnr/2023/30525. 

[39] N. S. Panesar, K. W. Chan, and L. K. Law, “Changing characteristics of the TDx digoxin 

II assay in detecting bufadienolides in a traditional Chinese medicine: For better or 

worse?,” Ther. Drug Monit., 2005, doi: 10.1097/01.ftd.0000168635.90430.04. 

https://jazindia.com/


Role of omega-3 fatty acids and digoxin in cardiovascular diseases – A comprehensive review 
 

2239 
Available online at: https://jazindia.com 

[40] M. L. Barnes, “Commentary on iatrogenic disease,” Ann. Clin. Lab. Sci., 1976. 

[41] E. K. K. Lo, Felicianna, J. H. Xu, Q. Zhan, Z. Zeng, and H. El-Nezami, “The Emerging 

Role of Branched-Chain Amino Acids in Liver Diseases,” Biomedicines. 2022. doi: 

10.3390/biomedicines10061444. 

[42] A. P. Simopoulos, “Omega-3 fatty acids in health and disease and in growth and 

development,” American Journal of Clinical Nutrition. 1991. doi: 10.1093/ajcn/54.3.438. 

[43] A. P. Simopoulos, “Essential fatty acids in health and chronic diseases.,” Forum of 

nutrition. 2003. 

[44] D. Mozaffarian and J. H. Y. Wu, “Omega-3 fatty acids and cardiovascular disease: Effects 

on risk factors, molecular pathways, and clinical events,” Journal of the American College 

of Cardiology. 2011. doi: 10.1016/j.jacc.2011.06.063. 

[45] Y. Adkins and D. S. Kelley, “Mechanisms underlying the cardioprotective effects of 

omega-3 polyunsaturated fatty acids,” Journal of Nutritional Biochemistry. 2010. doi: 

10.1016/j.jnutbio.2009.12.004. 

[46] K. H. Weylandt, C. Y. Chiu, B. Gomolka, S. F. Waechter, and B. Wiedenmann, “Omega-

3 fatty acids and their lipid mediators: Towards an understanding of resolvin and protectin 

formation. Omega-3 fatty acids and their resolvin/protectin mediators,” Prostaglandins 

and Other Lipid Mediators. 2012. doi: 10.1016/j.prostaglandins.2012.01.005. 

[47] M. Massaro, E. Scoditti, M. A. Carluccio, and R. De Caterina, “Basic mechanisms behind 

the effects of n-3 fatty acids on cardiovascular disease,” Prostaglandins Leukot. Essent. 

Fat. Acids, 2008, doi: 10.1016/j.plefa.2008.09.009. 

[48] M. G. Cohen et al., “Insights into the inhibition of platelet activation by omega-3 

polyunsaturated fatty acids: Beyond aspirin and clopidogrel,” Thromb. Res., 2011, doi: 

10.1016/j.thromres.2011.04.023. 

[49] W. S. Harris, M. Miller, A. P. Tighe, M. H. Davidson, and E. J. Schaefer, “Omega-3 fatty 

acids and coronary heart disease risk: Clinical and mechanistic perspectives,” 

Atherosclerosis. 2008. doi: 10.1016/j.atherosclerosis.2007.11.008. 

[50] T. A. Jacobson, S. B. Glickstein, J. D. Rowe, and P. N. Soni, “Effects of eicosapentaenoic 

acid and docosahexaenoic acid on low-density lipoprotein cholesterol and other lipids: A 

review,” Journal of Clinical Lipidology. 2012. doi: 10.1016/j.jacl.2011.10.018. 

[51] D. Mozaffarian, C. L. Bryson, R. N. Lemaitre, G. L. Burke, and D. S. Siscovick, “Fish 

intake and risk of incident heart failure,” J. Am. Coll. Cardiol., 2005, doi: 

10.1016/j.jacc.2005.03.038. 

[52] D. Mozaffarian, R. J. Prineas, P. K. Stein, and D. S. Siscovick, “Dietary Fish and n-3 

Fatty Acid Intake and Cardiac Electrocardiographic Parameters in Humans,” J. Am. Coll. 

Cardiol., 2006, doi: 10.1016/j.jacc.2006.03.048. 

[53] B. M. Yashodhara, S. Umakanth, J. M. Pappachan, S. K. Bhat, R. Kamath, and B. H. 

Choo, “Omega-3 fatty acids: A comprehensive review of their role in health and disease,” 

Postgraduate Medical Journal. 2009. doi: 10.1136/pgmj.2008.073338. 

[54] “Primary prevention of cardiovascular disease with a mediterranean diet,” Zeitschrift fur 

https://jazindia.com/


Role of omega-3 fatty acids and digoxin in cardiovascular diseases – A comprehensive review 
 

2240 
Available online at: https://jazindia.com 

Gefassmedizin. 2013. doi: 10.1056/nejmoa1200303. 

[55] P. Galan, E. Kesse-Guyot, S. Czernichow, S. Briancon, J. Blacher, and S. Hercberg, 

“Effects of B vitamins and omega 3 fatty acids on cardiovascular diseases: A randomised 

placebo controlled trial,” BMJ, 2011, doi: 10.1136/bmj.c6273. 

[56] R. Marchioli, “Dietary supplementation with N-3 polyunsaturated fatty acids and vitamin 

E after myocardial infarction: Results of the GISSI-Prevenzione trial,” Lancet, 1999, doi: 

10.1016/S0140-6736(99)07072-5. 

[57] NCT00127452, “Alpha Omega Trial: study of Omega-3 Fatty Acids and Coronary 

Mortality,” https://clinicaltrials.gov/show/NCT00127452, 2005. 

[58] B. Rauch et al., “OMEGA, a randomized, placebo-controlled trial to test the effect of 

highly purified omega-3 fatty acids on top of modern guideline-adjusted therapy after 

myocardial infarction,” Circulation, 2010, doi: 

10.1161/CIRCULATIONAHA.110.948562. 

[59] GISSI-HF investigators, “Effect of n-3 polyunsaturated fatty acids in patients with chronic 

heart failure (the GISSI-HF trial): a randomised, double-blind, placebo-controlled trial,” 

Lancet, 2008, doi: 10.1016/S0140-6736(08)61239-8. 

[60] I. Karimzadeh, S. Namazi, L. Shalviri, and K. Gholami, “Cardiovascular drug adverse 

reactions in hospitalized patients in cardiac care unit,” African Journal of Pharmacy and 

Pharmacology. 2011. doi: 10.5897/AJPP10.413. 

[61] J. Gonseth, P. Guallar-Castillón, J. R. Banegas, and F. Rodríguez-Artalejo, “The 

effectiveness of disease management programmes in reducing hospital re-admission in 

older patients with heart failure: A systematic review and meta-analysis of published 

reports,” European Heart Journal. 2004. doi: 10.1016/j.ehj.2004.04.022. 

[62] F. Zvizdic et al., “Beta-blocker Use in Moderate and Severe Chronic Obstructive 

Pulmonary Disease,” Med. Arch. (Sarajevo, Bosnia Herzegovina), 2019, doi: 

10.5455/medarh.2019.73.72-75. 

[63] P. L. McLennan, “Myocardial membrane fatty acids and the antiarrhythmic actions of 

dietary fish oil in animal models,” in Lipids, 2001. doi: 10.1007/s11745-001-0692-x. 

[64] G. E. Billman, J. X. Kang, and A. Leaf, “Prevention of ischemia-induced cardiac sudden 

death by n-3 polyunsaturated fatty acids in dogs,” Lipids, 1997, doi: 10.1007/s11745-997-

0149-2. 

[65] G. E. Billman, J. X. Kang, and A. Leaf, “Prevention of sudden cardiac death by dietary 

pure ω-3 polyunsaturated fatty acids in dogs,” Circulation, 1999, doi: 

10.1161/01.CIR.99.18.2452. 

[66] A. Leaf, “Prevention of fatal cardiac arrhythmias by polyunsaturated fatty acids,” Nutr. 

Health, 2002, doi: 10.1177/026010600201600112. 

[67] W. S. Harris, “Fish oils and plasma lipid and lipoprotein metabolism in humans: A critical 

review,” Journal of Lipid Research. 1989. doi: 10.1016/s0022-2275(20)38310-3. 

[68] Y. Park and W. S. Harris, “Omega-3 fatty acid supplementation accelerates chylomicron 

triglyceride clearance,” J. Lipid Res., 2003, doi: 10.1194/jlr.M200282-JLR200. 

https://jazindia.com/


Role of omega-3 fatty acids and digoxin in cardiovascular diseases – A comprehensive review 
 

2241 
Available online at: https://jazindia.com 

[69] W. S. Harris et al., “Safety and efficacy of Omacor in severe hypertriglyceridemia,” J. 

Cardiovasc. Risk, 1997, doi: 10.1097/00043798-199710000-00011. 

[70] M. Miller, M. Motevalli, D. Westphal, and P. O. Kwiterovich, “Incorporation of oleic acid 

and eicosapentaenoic acid into glycerolipids of cultured normal human fibroblasts,” 

Lipids, 1993, doi: 10.1007/BF02536351. 

[71] C. Mijalski and B. Silver, “TIA Management: Should TIA Patients be Admitted? Should 

TIA Patients Get Combination Antiplatelet Therapy?,” The Neurohospitalist. 2015. doi: 

10.1177/1941874415580598. 

[72] N. Kaur, V. Chugh, and A. K. Gupta, “Essential fatty acids as functional components of 

foods- a review,” Journal of Food Science and Technology. 2014. doi: 10.1007/s13197-

012-0677-0. 

[73] R. Shirle, E. N. J. Ord, and L. M. Work, “Oxidative stress and the use of antioxidants in 

stroke,” Antioxidants. 2014. doi: 10.3390/antiox3030472. 

[74] D. Y. Yang et al., “Detrimental effects of post-treatment with fatty acids on brain injury in 

ischemic rats,” Neurotoxicology, 2007, doi: 10.1016/j.neuro.2007.08.003. 

[75] Y. C. Yang et al., “Docosahexaenoic acid inhibition of inflammation is partially via cross-

talk between Nrf2/heme oxygenase 1 and IKK/NF-κB pathways,” J. Nutr. Biochem., 

2013, doi: 10.1016/j.jnutbio.2012.05.003. 

[76] J. Zúñiga et al., “N-3 PUFA supplementation triggers PPAR-α activation and PPAR-

α/NF-κB interaction: Anti-inflammatory implications in liver ischemia-reperfusion 

injury,” PLoS One, 2011, doi: 10.1371/journal.pone.0028502. 

[77] B. R. Duling, “The preparation and use of the hamster cheek pouch for studies of the 

microcirculation,” Microvasc. Res., 1973, doi: 10.1016/0026-2862(73)90059-9. 

[78] M. H. Criqui, A. Fronek, E. Barrett-Connor, M. R. Klauber, S. Gabriel, and D. Goodman, 

“The prevalence of peripheral arterial disease in a defined population,” Circulation, 1985, 

doi: 10.1161/01.CIR.71.3.510. 

[79] A. T. Hirsch et al., “Peripheral arterial disease detection, awareness, and treatment in 

primary care,” J. Am. Med. Assoc., 2001, doi: 10.1001/jama.286.11.1317. 

[80] A. T. Hirsch et al., “Gaps in public knowledge of peripheral arterial disease: The first 

national PAD public awareness survey,” Circulation, 2007, doi: 

10.1161/CIRCULATIONAHA.107.725101. 

[81] E. M. Mahoney et al., “One-year costs in patients with a history of or at risk for 

atherothrombosis in the United States,” Circ. Cardiovasc. Qual. Outcomes, 2008, doi: 

10.1161/CIRCOUTCOMES.108.775247. 

[82] U. N. Das, “Essential fatty acids and their metabolites could function as endogenous 

HMG-CoA reductase and ACE enzyme inhibitors, anti-arrhythmic, anti-hypertensive, 

anti-atherosclerotic, anti-inflammatory, cytoprotective, and cardioprotective molecules,” 

Lipids Health Dis., 2008, doi: 10.1186/1476-511X-7-37. 

[83] V. T. Nkomo, J. M. Gardin, T. N. Skelton, J. S. Gottdiener, C. G. Scott, and M. Enriquez-

Sarano, “Burden of valvular heart diseases: a population-based study,” Lancet, 2006, doi: 

https://jazindia.com/


Role of omega-3 fatty acids and digoxin in cardiovascular diseases – A comprehensive review 
 

2242 
Available online at: https://jazindia.com 

10.1016/S0140-6736(06)69208-8. 

[84] G. W. Eveborn, H. Schirmer, G. Heggelund, P. Lunde, and K. Rasmussen, “The evolving 

epidemiology of valvular aortic stenosis. the Tromsø Study,” Heart, 2013, doi: 

10.1136/heartjnl-2012-302265. 

[85] M. Bäck, T. C. Gasser, J. B. Michel, and G. Caligiuri, “Biomechanical factors in the 

biology of aortic wall and aortic valve diseases,” Cardiovascular Research. 2013. doi: 

10.1093/cvr/cvt040. 

[86] A. Galante et al., “C-reactive protein is increased in patients with degenerative aortic 

valvular stenosis,” J. Am. Coll. Cardiol., 2001, doi: 10.1016/S0735-1097(01)01484-X. 

[87] E. Aikawa et al., “Multimodality molecular imaging identifies proteolytic and osteogenic 

activities in early aortic valve disease,” Circulation, 2007, doi: 

10.1161/CIRCULATIONAHA.106.654913. 

[88] R. M. Weiss, J. D. Miller, and D. D. Heistad, “Fibrocalcific aortic valve disease: 

Opportunity to understand disease mechanisms using mouse models,” Circ. Res., 2013, 

doi: 10.1161/CIRCRESAHA.113.300153. 

[89] K. Kapoor, A. Alfaddagh, N. J. Stone, and R. S. Blumenthal, “Update on the omega-3 

fatty acid trial landscape: A narrative review with implications for primary prevention,” 

Journal of Clinical Lipidology. 2021. doi: 10.1016/j.jacl.2021.06.004. 

[90] A. A. Kalstad et al., “Effects of n-3 Fatty Acid Supplements in Elderly Patients after 

Myocardial Infarction: A Randomized, Controlled Trial,” Circulation, 2021, doi: 

10.1161/CIRCULATIONAHA.120.052209. 

[91] P. Myhre et al., “Changes in EPA and DHA during supplementation with omega-3 fatty 

acids and incident cardiovascular events: secondary analysis from the OMEMI trial,” Eur. 

Heart J., 2021, doi: 10.1093/eurheartj/ehab724.2429. 

 

https://jazindia.com/

