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ABSTRACT: Every day, over 60% of the world's population takes some sort of dietary supplement, and the 

supplement sector is actually a huge organisation with a gross value of over $28 billion. Nevertheless, 

supplements do not need to be licenced or authorized by the US Food and Drug Administration (FDA) prior to 

processing or sales, unlike either foods or medicines. The FDA is limited to adverse post-marketing report 

monitoring under the Dietary Supplement Health and Education Act of 1994. There is preliminary knowledge 

of beneficial effects linked to nutraceuticals or the use of supplements in well-nourished adults, despite massive 

utilisation. A limited number of these materials, by comparison, have the ability to cause considerable toxicity. 

Moreover, people frequently should not report to their providers the use of vitamins. The risk of adverse drug-

supplement interactions, therefore, is high. An summary of the key types of vitamins and nutraceuticals, along 

with recognised adverse effects and the risk for drug reactions, is provided here. 
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INTRODUCTION 

Dietary supplements are items which are consumed to provide additional health-promoting 

nutrients in spite of the increasing intake. In the U. S., pursuant to the Dietary Supplement 

Health and Education Act (DSHEA) of 1994, dietary supplements are specified and regulated. 

A dietary supplement is a food designed to supplement the diet, as per the DSHEA; includes 

essential ingredients comprising vitamins, minerals, amino acids, herbs, and botanicals; is 

supposed to be consumed as a pill, capsule, tablet, or liquid; and is labelled as a dietary 

supplement. Dietary supplements are not known to be food products that are supplemented 

with nutrients such as protein and minerals to ensure adequate nutritional levels. The term 

nutraceutical is not defined by US law, but is commonly understood to refer to a purified 

substance obtained from a source of human food and intended to offer numerous health benefits 

further than the fundamental nutritional value present in foods [1]. 

Dietary supplements are regulated in a widely divergent manner by the US Food and Drug 

Administration (FDA) than standard medications. Before it can be sold to market, a 

manufacturer of a drug has to log its efficacy and safety. For any health issue, there is no 

obligation to prove the usefulness of a dietary supplement. It is not appropriate for dietary 

supplement marketers to say that the supplement should be used to cure or avoid any serious 

disease. Nevertheless, claims referring to general well-being, work, and wellbeing will be 

tolerated given that a warning is specified on the material with the wording, "The FDA has not 

reviewed this statement." The aim of this product is not to detect, administer, heal or avoid any 

illness. The safety criteria of nutritional supplements are even less strict than that of a 

medication. It does not require any clinical trials.  

Ingredients marketed before October 15, 1994 in the United States do not need the FDA's safety 

review, since they are widely accepted as safe on the basis of their historical use. The 

manufacturer must alert the FDA and offer clear proof that it is acceptable for human use of a 

new dietary product not sold until October 15, 1994. There are commonly available dietary 

supplements. Half of U.S. adults report using at least one supplement in the last 30 days. The 
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most reported reasons for choosing supplementation were for improving overall health, for 

preserving health, and for bone health, especially for women. Multivitamin and mineral 

supplements, calcium supplements, and omega-3 or fish oil were the most widely used 

supplements. Based on recommendations from health-care providers, only a fifth of the 

supplements were used. Thus, most options are taken by the users directly to use 

supplementation. 

The health effects of dietary supplements remain questionable, considering their prevalence. 

Deficiency disorders such as scurvy, beriberi, pellagra, and rickets can definitely be caused by 

lack of vitamins. The vitamin content in ordinary well-balanced diets is, however, adequate to 

prevent these diseases. There are sometimes contradictory findings of experiments aimed at 

assessing the effects of supplementation. There actually does not appear to be any scientific 

consensus about whether vitamins or any other nutritional nutrients in well-nourished 

individuals avoid infection or provide health benefits. In general, the consumption of dietary 

supplements is safe but not entirely without risk. For all dietary supplements, this analysis is 

not meant to be a systematic report on all reported negative impacts.  

Instead, the most widely used supplements, like vitamins, nutrients, omega-3 or fish oil, soy 

protein, and plant-derived antioxidants and anti-inflammatory nutraceuticals, are discussed as 

harmful events. We are still debating weight loss, bodybuilding, and numerous botanical 

supplements that have been related to more significant adverse effects. There is a shortage of 

rigorous research of adverse effects, since dietary supplements may be taken to the marketplace 

without any of the help of clinical trials. Case records of signs occurring after a supplement's 

consumption also provide the first sign that the supplement may have side effects. It is similar 

to unlikely, though, to demonstrate causation from a single case study. If signs vanish with 

cessation of ingestion and reappear if the supplement is absorbed again, the relation may be 

reinforced. Otherwise, the number of cases over time or the emergence of a cluster of cases 

may ultimately indicate that the consumption of a supplement may have adverse effects [2][3]. 

DISCUSSION 

Vitamin and mineral supplements 

It had become apparent since the beginning of the twentieth century that diet composed 

exclusively of carbohydrates, fats, and proteins was inadequate to preserve health. To identify 

the micronutrients which shortages trigger beriberi, scurvy, and pellagra, Casimir Funk coined 

the word 'vitamin' in 1912. A demand for vitamins soon grew as the different vitamins were 

isolated and synthesised. Today, the American population's most commonly consumed 

nutritional supplements are multivitamin and multimineral, nutrient, and mineral supplements. 
33% of US adults use multivitamin and/or multimineral supplements and this is estimated to 

be as much as 32% to 47% among male army members and 40% to 63% amongst female 

soldiers. The use of vitamins or mineral supplements is also greater for long-term cancer 

patients, at 64-81 percent [4]. 

While sufficient intake of such micronutrients is needed in order to preserve optimum health, 

with growing doses, the risk of toxicity rises. Since dietary micronutrient deficiency in 

developing countries is increasingly rare, most users of supplements currently have excess 

vitamin and mineral consumption. Recent studies of vitamin and mineral supplement trials of 

community-dwelling individuals without dietary deficits have found that there is no convincing 
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indication of positive health benefits, despite the common belief that vitamin and mineral 

supplements are beneficial for health. These provide primary or secondary avoidance of, and 

impacts on cumulative mortality, chronic illnesses like cardiovascular disease, cancer, and 

cognitive impairment. Admittedly, the intake of individual vitamins and minerals in abundance 

is proof of potential damage. Toxicity after water-soluble vitamin intake is uncommon. 

However, at doses greater than 500 mg/day of pyridoxine (vitamin B6), photosensitivity and 

neurotoxicity are being documented, and reports of chronic sensory polyneuropathy correlated 

with pyridoxine have been recorded in older patients taking multivitamin supplements. There 

are more widespread records of toxicity associated with excessive consumption of 

supplementary fat-soluble antioxidant vitamins.  

Vitamin E is a group of eight tocopherols and tocotrienols associated with vitamin E, of which 

alpha-tocopherol is the type commonly found in supplementation. Dosage of 800-1,200 

mg/day can lead to antiplatelet action-related bleeding, and overdoses beyond 1,200 mg/day 

can lead to diarrhoea, fatigue, blurred vision, and gonadal dysfunction. In addition, vitamin E 

supplements after radiation treatment was linked with increased developing cancer in the first 

3.5 years of follow-up in a randomised study of head and neck cancer patients, and meta-

analysis revealed an improvement in all-cause mortality after high-dose vitamin E 

supplementation. Utilization of supplementary vitamin A and its provitamin carotenoid 

precursors has also been linked with toxicity. Male smokers consuming β-carotene 

supplements have dramatically raised the risk of lung cancer in two major clinical studies, the 

Retinol Effectiveness Trial and the Alpha-Tocopherol, Beta Carotene Cancer Prevention 

(ATBC) Research.  

In addition, the ATBC report found that the prevalence and prevalence of prostate cancer was 

improved in male alcohol users who drank the additive. Increased mortality of smokers taking 

β-carotene supplements has been indicated in two additional trials. It has been proposed that 

excess vitamin A consumption is linked to adverse consequences on bone strength, include low 

bone mineral density and an elevated risk of fracture. Furthermore, it has been documented that 

women taking significant quantities of vitamin A supplements during pregnancy have an 

increased risk of congenital anomalies. There is also a case study of intrahepatic cholestasis in 

patients with chronic hypervitaminosis A after 12 years of supplemental intake, which has been 

resolved following the cessation of supplementation. Extra ingestion of mineral and also 

vitamins may result in toxicity. In fact, following excess intake of iron or multimineral 

supplements, there is an elevated risk of hyperchromatosis, an iron storage disorder associated 

with liver damage. Alcohol intake can worsen this [5]. 

FISH OIL AND OMEGA-3 FATTY ACIDS 

Omega-3 fatty acids are essential fatty acids that cannot be de novo synthesised in organisms 

and should thus be supplied by diet. A widely circulated 1971 study of Eskimos (Greenlanders) 

from the west coast of Greenland indicated a correlation between fish oil and ischemic heart 

disease. In Denmark, Greenlanders consuming a typical meat and fish diet high in 

polyunsaturated omega-3 fatty acids had slightly lower amounts of overall plasma lipids, 

plasma cholesterol, plasma triglycerides, and pre-β-lipoprotein (equal to very poor lipoprotein 

density) than both Danes and Greenlanders. The study presented that such a diet led among 

Greenlanders to the low occurrence of ischemic diabetes and heart disease. Since then, 

polyunsaturated omega-3 fatty acids have become commonly used food additives in the type 

of fish oils, krill oil, or mixtures of docosahexaenoic and key length acids, often recognized as 



    
  
 

ISSN: 0374-8588  
Volume 21 Issue 9, September 2019  

___________________________________________________________________________________ 
 

1495 
 

DHA and EPA, extracted from fish oils. These fatty acids have anti-inflammatory metabolites 

which have electrical stabilising effects on the channels of ions in cardiac myocytes. Anticancer 

and cardioprotective symptoms have been associated with them. Nevertheless, due to disparate 

results from multiple clinical trials, the medicinal effects of cardiovascular diseases are also 

controversial [6]. Fish oil and omega-3 fatty acids, also at concentrations of 1000-2000 mg/day, 

tend to be well absorbed, and there is no evidence of toxicity. However, hypervitaminosis A 

may results from the combined intake of fish liver oils which also include vitamin A and 

multivitamin supplements. In comparison, fish oils and omega-3 fatty acid supplementation in 

patients taking anticoagulant drugs like warfarin can intensify anticoagulation and facilitate 

bleeding [7]. 

PROTEIN POWDERS AND INFANT FORMULA 

This topic is specifically linked to the presence of genistein and daidzein isoflavones, weakly 

estrogenic molecules that are among the 100 phytochemicals that stay attached to the protein 

isolate. In soy formula-fed babies and in girls, adults, and postmenopausal women taking soy 

protein supplements, these compounds may hit potentially estrogenic levels after SPI intake. 

In early childhood, questions centred on possible estrogenic impacts resulting in reproductive 

toxicity, miscarriage, demasculinization, and intensified advancement of oestrogen-responsive 

cancers like metastatic breast cancer and endometrium. Protein powders consisting of 

vegetable proteins containing casein and whey milk proteins and soy protein isolate (SPI) are 

popular supplements among competitors and body builders. Such protein are also the 

foundation of formulations for babies that are fed to over 4 million US babies per year. Milk 

proteins appear to have little toxicity other than in people with allergies to cow's milk protein, 

although repeated consumption may result in ketosis.  

In the other hand, there is an open debate regarding the potential security of SPI. Several 

clinical trials of SPI and soy formula toxicity have been performed by scholars. Differential 

DNA methylation associated with lower estrogen-responsive proline rich 5-like (PRR5L) gene 

expression was shown by epigenome-wide DNA methylation study of vaginal cells of cow 

milk formula- and soy infant formula-fed children. Moreover, in soy formula-fed children, 

epidemiological findings have indicated a marginally younger age of menarche (12.4 vs 12.8 

years) and less feminine-typical activity. In comparison, results from a prospective ultrasound 

analysis of breastfed and cow milk formula and soy formula fed babies (the Beginnings study) 

revealed no substantial effects at 1 year and 5 years of age on testis or prostate volumes or 

anatomical features. Furthermore, a retrospective cross-sectional analysis of adults fed soy 

formula or cow-milk formula as children did not detect major variations in the answers to health 

and reproductive questions. Moreover, in adult males, no major effects of soy protein on male 

reproductive hormones were seen in a recent meta-analysis [8]. 

Likewise, animal tests of the toxicity of SPI and soy formula is conflicting. Perinatal access to 

diet produced with soy resulted in suppressed steroidogenesis, reduced production of 

testosterone, and enhanced proliferation of Leydig cells in rats, reported by Akingbemi et al. 

Similarly, Sharpe and colleagues demonstrated that levels of serum testosterone were reduced 

by marmoset monkeys fed soy baby formula. Enhanced testis size and increased numbers of 

Leydig cells per testis were also found at maturity in these monkeys, in line with compensated 

Leydig cell loss. Fed SPI improved growth in human breast cancer cell xenografts in adult 

female ovariectomized mice, consistent with an estrogenic effect. These findings, and 

questions about estrogenicity, have contributed to a new review of the safety of soy baby 
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formula by a panel set up by the National Toxicology Program and the National Institute of 

Environmental Health Sciences of the Center for Risk Assessment of Human Reproduction. 

Nevertheless, as a consequence of shortcomings in the available human evidence, the 

Committee was unable to make a definitive suggestion on development and reproductive 

toxicity. In comparison to the limited number of SPI animal tests demonstrating estrogenicity, 

lifetime feeding studies in SPI fed rats, the sole source of protein in soy formulations, showed 

no impact on sex organ weights, levels of serum sex steroids, or reproduction. In addition, 

chronic SPI feeding studies have also shown no impact on testis weight, morphology, serum 

testosterone or estradiol levels, or sperm counts in male adult cynomolgus macaque monkeys 

[9]. 

NUTRACEUTICALS 

Nutraceuticals are chemicals extracted from fruit and vegetables that are most widely used. 

They are also antioxidant or anti-inflammatory compounds proposed to guard towards chronic 

conditions such as cardiovascular disease, asthma, cancer, and osteoporosis. Flavonoid plant 

pigments like anthocyanins from fruit, flavonols from dark chocolate, polyphenols such as 

resveratrol from red grapes, tea catechins, and quercetin are commonly used nutraceuticals. 

Few evidence is available to show that these substances are harmful. Nevertheless, 

epigallocatechin gallate metabolites, the effective catechol in green tea extract, usually 

considered accountable for the antioxidant properties of green tea, are accused of increasing 

oxidative stress and have been connected to liver injury. It is very far from obvious that, with 

the absence of major clinical trials, intake of these nutraceutical supplements has true beneficial 

effects. Soy-derived isoflavones genistein and daidzein and the daidzein metabolite equol are 

perhaps the most heavily studied nutraceutical flavonoids. Unlike most other flavanols, 

flavonoids were shown to exhibit estrogenic effects in vitro and in animal models in their 

distilled form, including the capacity to induce uterine hypertrophy or malformations of the 

reproductive tract, decrease the size of the testis, inhibit the development of androgen, 

minimise fertility and promote the growth of estrogen-dependent tumours.  

Menopausal patients have gradually switched to nutritional supplements to relieve symptoms 

such as hot sweats, exhaustion, and bone loss after research has appeared indicating health 

hazards following hormone replacement therapy in postmenopausal women. A recent report 

revealed that soy products, particularly isoflavone extracts and purified isoflavones like 

genistein, were used by as many as 42% of women. They can reach much higher plasma 

concentration when they have been condensed or purified materials than when isoflavones are 

ingested as part of SPI or soy foods, that are complex mixtures of bioactive proteins, peptides, 

and over one hundred phytochemicals. Case cases of endometriosis in people taking isoflavone 

supplements have been reported and there is a chance of an elevated risk of oestrogen-sensitive 

cancers in users of these drugs, considering strong evidence of oestrogenicity [10]. 

CONCLUSION 

The demand for food additives and health supplements used to boost the consumer's wellness 

or well-being is massive. These goods, though, are not inherently healthy for all. Like regular 

medications, in susceptible people, supplements with active compounds that have a 

biochemical or pharmacological benefit are more likely to cause adverse effects. In order to 

prevent severe medical consequences, more exposure to adverse effects and possible 

interactions is required. Before implementing or recommending a treatment containing these 
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drugs, consumers and clinicians alike must review revised documentation. Health practitioners 

must be informed that dietary supplements are being consumed by a substantial percentage of 

the general public. Therefore, to have maximum medical attention, they must seek information 

about patients on their supplement consumption. 
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