
 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23057397 Volume 5, Issue 5, September-October 2023 1 

 

Protective Role of Natural Dietary Antioxidants-

A Mini Review 
 

Ritu Mishra1, Karabi Dutta2, Manuj Kr. Bharali3 

 

1,2,3Cell& Molecular Biology section, Dept. of Zoology, Gauhati University, Guwahati: 781014, Assam 
 

Abstract 

The objective of this review is to study the ameliorative effects of natural dietary antioxidants in the 

maintenance of health and the prevention and treatment of various pathophysiological disorders, with a 

focus on data pertaining to L-Ascorbic acid or vitamin C and α- Tocopherol or vitamin E. The current 

study discusses natural and synthetic antioxidants, its mechanism of action as free radical scavengers, 

protective role in prevention of some major diseases including lifestyle exposure diseases. There appear 

to be significant health benefits from dietary antioxidants, have important roles in preventing pathogenic 

processes related to Diabetic neuropathy, major depressive disorder, inflammation, cataract, age-related 

muscular degeneration, liver disorders, cardiovascular and neurological disorders, asthma and may 

enhance immune function. The combined supplementation of vitamins were found to be more beneficial 

in protection against oxidative stress due to their synergistic effects particularly vitamin C and vitamin 

E. Thus the findings in the present review will throw considerable light on the use of natural dietary 

antioxidants against various diseases thus adding more information on therapeutic approaches. 
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Introduction 

Natural antioxidants and therapeutic approach 

 Antioxidants are substances that lessen or inhibit living organisms from suffering from oxidative 

damage to a target molecule. Both in the human body and in fruits and vegetables, they are secondary 

metabolites. Alkaloids, phenolics, and vitamins C and E are just a few of the numerous antioxidants that 

plants produce that are regarded to be essential to maintain human health. Antioxidants can be generally 

categorised, and these two types are further classified into smaller groups depending on factors such as 

bioactivity, solubility, and size. Antioxidants can also be divided into primary and secondary 

antioxidants, as well as endogenous and exogenous categories (Ayoka et al, 2020; Singh et al, 2020). 

 Free radicals are broken down and eliminated by enzyme-based antioxidants, which create 

hydrogen peroxide from dangerous oxidative waste. Antioxidants that are not enzymes prevent 

processes involving free radicals. Exogenous antioxidants are received through a diet of an individual, 

whereas endogenous antioxidants are produced by the human body. Chain-breaking antioxidants, also 

referred to as primary antioxidants, work with oxidants to convert them into more stable, non-reactive 

compounds. Secondary antioxidants, also known as preventive antioxidants or hydroperoxide 

decomposers, can lower the concentration of peroxides while increasing the availability of glutathione 

and NADPH for the primary antioxidant enzymes (Sisein et al, 2014; Ifeanyi et al, 2018; Ayoka et al, 

2022). 
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Fig:1 Simplified classification of antioxidants. (Ayoka et al, 2022) 

 

In living organisms, the metabolism of oxygen results in the production of reactive oxygen 

species (ROS), which are important for cell signalling and homeostasis. Usually, ROS equilibrium is 

preserved to combat against cell deterioration. However, some environmental factors, such as exposure 

to heat or UV light, might cause a rise in ROS levels. Oxidative stress is the term used to describe this 

state (Raza et al, 2017). 

Due to their anti-inflammatory and antioxidant effects, vitamins are the micronutrients with the 

strongest evidence for immune support and have been recommended to shorten the length and severity 

of consequences in viral infections. There is evidence to support their potential for scavenging reactive 

oxygen species (ROS) and shielding cells from viral infections (Sorkhabi et al, 2021).  

Plasma and serum total antioxidant capacity (TAC) concentration has been shown to be 

associated with antioxidant‑rich vegetable and fruit consumption, thus the importance of consuming 

sufficient amount of antioxidants in the diet has been emphasized. Vegetable foods such as whole grains, 

fruits, and vegetables containing vitamins, minerals, and polyphenols such as A, C, E vitamins, β 

carotene, lycopene, and Se reduce the risk of chronic illness by protecting the cells from oxidative 

stresses (Besagil et al, 2020). 

 

Natural and synthetic antioxidants 

Natural antioxidants are a kind of anti-oxidants that can either be produced by the body or 

received from the consumption of other natural sources. They have a wide variety of biological effects, 

including those that are anti-aging, anti-cancer, anti-inflammation, and anti-atherosclerosis. Three types 

of plant-derived natural antioxidants are categorised: polyphenols, carotenoids, and vitamins (Lucas et 

al, 2006; Xu et al, 2017; Anwar et al, 2018).  
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Whereas, synthetic antioxidants are chemically created substances that do not exist in nature but 

can be added to food as preservatives to prevent lipid oxidation, are compounds that do not occur in 

nature. In fruits and vegetables, synthetic antioxidants including 2-naphthol (2NL), 4-phenyl phenol 

(OPP), and 2,4-dichlorophenoxyacetic acid (2,4-DA) are utilised, however they have been connected to 

health problems. It is reported that consuming a lot of synthetic antioxidants in food can harm DNA and 

hasten senescence (Kornienko et al, 2019) which makes crucial to replace synthetic antioxidants with 

larger natural antioxidants in order to meet dietary demands, but synthetic antioxidants are more 

affordable, widely accessible, and offer stability advantages over natural antioxidants. Several vitamins 

have also been found to have antioxidant activity, with vitamins E and C being the most significant. 

Tocopherols and tocotrienols, which exist in four isomeric forms- α,β,γ and δ but only the α-tocopherol 

is important nutritionally, make up the lipid known as vitamin E. 22 Legumes and grains contain the α-

tocopherols (Vaca et al, 2012). 23 Fruits and vegetables include water-soluble vitamin C, which is also 

found in them (Goulas et al, 2012). Fruits and vegetables are also good sources of carotenoids, although 

β-carotene, α-carotene, lycopene, and lutein are the carotenoids that are known to have antioxidant 

properties (Ayoka et al, 2022). 

 

Antioxidants as free radicals scavengers  

An increase in the production of free radicals or a reduction in the quantity of antioxidants causes 

oxidative stress. The imbalance between free radicals and antioxidants is brought on by oxidative stress. 

Free radicals are highly reactive and prone to instability when interacting with other species. Free 

radicals, which can obliterate carbohydrates, lipids, proteins, and nucleic acids, are also produced by 

metabolic pathways. Similar to this, free radicals function in two different ways depending on their 

concentration. It can harm living things in high concentrations, but they can also stop infections at low 

ones. A buildup of free radicals also alters and binds DNA with proteins, degrades single and double 

strands of DNA, degrades nitrogenous bases, and harms the biological components of proteins, lipids, 

and DNA (Ifeanyi et al, 2018). These faulty DNA alterations can hasten ageing and lead to autoimmune, 

cardiovascular, neurodegenerative, cancerous, and other illnesses. In light of this, oxidative stress plays a 

crucial role in the aetiology of various diseases. As such, free radicals can oxidize the backbone and side 

chains of proteins, which would react with their functional groups to generate the carbonyl function. By 

disrupting the cellular membrane, free radicals can also break down peptide bonds, oxidize amino acids, 

as well as cause lipid peroxidation. Thus, the accumulation of free radicals in the body could trigger an 

array of non-infectious diseases. As a result, antioxidants help to keep them at the lowest concentration 

in the body (Nimse et al, 2015; Ifeanyi et al, 2018; Neha et al, 2019; Neha et al, 2019). 

 The pool of antioxidant enzymes, not small molecule free radical scavengers, is the main 

counterbalance of the resultant oxidative stress because reactive oxygen species (RONS) are mostly 

produced by enzymatic activities. NADPH oxidases, lipoxygenases, cyclooxygenases (COXs), xanthine 

oxidoreductases (XOR), and cytochrome P (CYP) monooxygenases are some of the enzymes that create 

ROS. Nitric oxide synthases (NOSs) generate RNS, which then combine with CO2 to form 

nitrosoperoxycarboxylate. The potentially detrimental effects of RONS are balanced by antioxidant 

enzymes such catalase, glutathione peroxidase, and superoxide dismutases (SODs) (Hunyadi, 2019). 

 Dehydroascorbic acid (DHA), a form of vitamin C, has been found to inhibit IKKα and IKKβ, 

which control the transcription factor NF-κB. Ascorbic acid plays a dual role in NF-κB pathway 

modulation, acting as an antioxidant to lower ROS levels and scavenging ROS to produce DHA. It has 
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been discovered to selectively kill KRAS or BRAF mutant colorectal cancer embryos and exert an 

antagonistic influence on the cytotoxic efficacy of numerous antineoplastic medicines (Yun et al, 2015; 

Van et al, 2016). Furthermore, vitamin C has been connected to DHA's antiviral activity, indicating that 

oxidative stress directly modifies this antioxidant's particular bioactivity through its metabolites (Furuya 

et al, 2008). 

 Ageing, obesity, nonalcoholic fatty liver disease (NAFLD), type 2 diabetes mellitus (T2DM), 

depression, and neurodegeneration are all impacted by oxidative stress. Although excessive free radical 

production can cause tissue oxidative damage, reactive oxygen species (ROS) are necessary for 

physiological processes. This results in endoplasmic reticulum stress, inflammatory state, and 

mitochondrial/dysfunction. Plant extracts, such as flavonoids, phenolic acids, and phenolic diterpenes, 

have been described more and more as readily available dietary antioxidants (Czarny et al, 2018; 

Wadhwa et al, 2018; Guo et al, 2020). 

The superoxide anions (O2
•-), hydroxyl radicals (OH•-), and peroxyl radicals (ROO•) are the most 

prevalent and physiologically significant ROS. Several cytosolic enzyme systems and regular 

intracellular metabolism in the mitochondria and peroxisomes both produce ROS. The majority of O2 

produced during electron transport via complexes I and III is produced by mitochondria during their 

ongoing metabolism of oxygen and production of ROS. Other intracellular enzymes include NADPH 

oxidases, dopamine oxidation, xanthine oxidase, and lipoxygenases release ROS as part of their typical 

enzymatic action. Complex II and other mitochondrial and cellular ROS sources may also be relevant. 

The ability of antioxidant systems to perform tasks like reducing ROS generation or scavenging free 

radicals is crucial for maintaining intracellular redox equilibrium. Several defence mechanisms, such as 

antioxidants and antioxidant enzymes like vitamin E, actively reduce ROS-induced oxidative stress 

(Murphy, 2009; Willems et al, 2015, Guo et al, 2020). 

 

Free radical scavenging mechanisms of antioxidants 

Despite the fact that numerous small compounds tested as antioxidants showed therapeutic 

promise in preclinical research, clinical trial outcomes have been underwhelming. A more rational 

strategy that results in more pharmacological effectiveness may be offered by a better knowledge of the 

processes by which antioxidants function and where and when they are beneficial (Forman & Zhang, 

2021). 

Antioxidants are also thought to function in two different ways. The primary antioxidant 

provides an electron to the already-existing free radical in the chain-breaking process, which is the first 

mechanism. Neutralizing the chain-starting catalyst in the second step eliminates the ROS initiators 

(secondary antioxidants). In addition to supplying electrons, co-antioxidants, metal ion chelation, and 

genomic regulation, antioxidants also have an impact on metabolic pathways (Lobo et al, 2010; Nimse et 

al, 2015). 

Antioxidant defences are universal but differ depending on the species. Hence, the oxidation 

reaction is essential for life since it helps to maintain the composite structure of the human body. 

Nevertheless, it is a chemical process that produces significant ROS, which triggers a series of chain 

reactions that kill cells. As a result, a number of non-living elements would raise the level of ROS in the 

body, leading to illnesses and tissue damage. To prevent or treat diseases brought on by oxidative stress, 

antioxidants can neutralise ROS. They eliminate free radicals and are necessary for preserving healthy 

cellular processes. Also, they are essential for safeguarding the biological system because they stop new 
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radicals from forming, capture existing ones to stop chain reactions, and reverse the harm done by free 

radicals. The defence system function of antioxidant on a number of levels, including prevention, 

antiradical, repair, and adaptation. Moreover, antioxidants have the ability to neutralise reactive radicals 

to stop chains from starting and/or stop chains from spreading. The repair antioxidants in the cytosol and 

mitochondria of mammalian cells recognise, degrade, and remove oxidatively damaged proteins, 

preventing the accumulation of oxidative proteins. The signal for free radical production and reactions 

causes the production and distribution of the pertinent adaptive antioxidants to the proper locations (Xu 

et al, 2017; Ayoka et al, 2022). 

Superoxide dismutase (SOD), catalase (CAT), selenium, copper, zinc, and other antioxidants 

work to protect biological systems by three processes- 1)preventing the production of new free radicals, 

2) catching free radicals before they can start a chain reaction, and 3) repairing damage caused by free 

radicals (lipases, proteases) (Neha et al, 2019). 

 

Antioxidants in metabolic diseases 

Diabetic nephropathy (DN) is the leading cause of end-stage renal disease and oxidative stress 

(OS) and is a key factor in the pathogenesis and progression of the DN. Different dietary antioxidants, 

such as resveratrol, curcumin, selenium, soy, catechins, α-lipoic acid, coenzyme Q10, omega-3 fatty 

acids, zinc, vitamins E and C, have been demonstrated to have beneficial effects on OS and the capacity 

for antioxidant response (Escatell e al, 2020). These interventions could have a positive clinical impact 

on DN, and factors like hyperglycemia, ROS, AGEs, arterial pressure, insulin resistance, decrease in 

NO, inflammatory markers, and cytokines are involved in the presence of OS on DN. The increase in 

antioxidant response by the SOD, GPx, catalase, glutathione, and the Nrf2 has been also seen to be 

beneficial (Xu et al, 2014; Wang et al, 2017).  

DN was also studied and reported to be protected by a powerful nephron-protective drug propyl 

gallate (Tian et al, 2012). Additionally, diospyroslotus seed extracts were found to be particularly 

effective at inhibiting DPPH, chelating iron ions, nitric oxide, reducing power, lipid peroxidation, and 

scavenging hydrogen peroxide radicals (Moghaddam et al, 2012). Curcumin/curcuminoids are phenolic 

compounds that have been studied for their potential therapeutic benefits as antioxidants and 

nephroprotectants (Trujilo et al, 2013). In patients with low antioxidant levels, vitamin C protects the 

kidneys by reducing ROS, non-radical oxidants, and oxidative damage. Pre-clinical research has 

demonstrated that antioxidants support kidney function. Endogenous antioxidant activity of vitamin C 

and its function as an enzyme co-factor ensure that it has a renoprotective impact (Dennis, 2017; Neha et 

al, 2019). 

Major Depressive disorder (MDD) is also accompanied with oxidative stress, therefore 

antioxidants might contribute to protecting us from MDD. Research into the possible role of dietary 

factors in depressive symptoms is a common problem in public health (Huang et al, 2019). Studies have 

shown that diet and nutrition play a significant role in the prevention and clinical treatment of 

depression, implying that the concepts of diet and nutrition could be incorporated into future depression 

intervention programs. Diet and nutrition can be used as a part of a comprehensive strategy for the 

prevention of depressive problems (Roberts & Suzuki, 2021). Moreover, patients with depression who 

are not suitable for drug therapy or psychotherapy can use diet and nutrition adjustments as an 

alternative treatment. Therefore, future research should focus more on understanding the efficacy and 
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dose responses of foods and dietary patterns upon depression and explore the effects of different dietary 

patterns for different types of depression patients.  

Clinical research has found connections between oxidative stress, inflammation, and nutrition, all 

of which are likely to contribute to chronic pain. As nutrition can affect pain at the cellular level, dietary 

interventions are a particularly promising therapeutic approach for treating chronic pain (Kaushik et al, 

2020). Oxidative stress happens when there are too many free radical species for the body's natural 

antioxidant defence system to handle, which may be the cause of a number of pain-related symptoms. 

Hence, dietary antioxidant supplementation naturally emerges as a prospective therapy strategy. 

Nutritional antioxidants can be obtained in entire foods including berries, fruits, nuts, cocoa, veggies, 

and green tea as well as a wide range of over-the-counter vitamins and supplements (Carlsen et al, 

2010). Despite this, there is still data that suggests dietary antioxidants may affect pain, albeit not via the 

inflammation pathway. In a previous study on people with knee osteoarthritis, those who consumed 40 g 

of freeze-dried blueberry powder daily over a 4-month period experienced less pain, stiffness, and 

trouble completing everyday activities than those who consumed a placebo (Du et al, 2019). Although 

an impact on pain may be discernible, antioxidant supplementation may have a bigger impact on 

reducing oxidative stress than inflammation as no significant changes in inflammatory indicators were 

discovered (Frei et al, 2004; Kaushik et al, 2020). 

 The main causes of vision loss worldwide are cataract and age-related macular degeneration 

(AMD). Smoking has been identified as a risk factor for both illnesses by epidemiological studies. 

Natural antioxidants like flavonoids, vitamins, phenolic acids, and carotenoids can help prevent cataract 

development. Antioxidant biomolecules in a formulation based on nanotechnology have greater 

solubility, bioavailability, and stability, as well as an overall increased impact. Dietary additions of 

natural antioxidant components including vitamin C, curcumin, and vitamin E can improve defenses 

against free radicals. Although curcumin is a well-known anti-cataract remedy, its bioavailability is low 

(Fletcher et al, 2010; Sunkireddy et al, 2013; Weikel et al, 2014). 

A study was performed on the generation of ROS species, their role in vascular dysfunction, and 

potential therapeutic strategies (Rodrigo et al. 2011). Another study was focussed on the detrimental 

effects of ROS on the heart, where researchers concentrated on coronary artery disease and employed 

exogenous antioxidants including a-tocopherol, ascorbic acid, and b-carotene (Leopold et al, 2015). By 

lowering oxidized low-density lipoprotein, the Mediterranean diet reduces adverse outcomes by 28%. 

When it comes to atherosclerosis, hypertension, heart failure, and atherosclerosis-Ischemic heart disease, 

lipoic acid was protective (Skibska et al, 2015).  Support for the use of vitamin C supplements to lower 

cardiac risk was offered by various researchers in different studies (Moser et al. 2016; Tayebati et al. 

2016). Improvements in lipid profiles, endothelial function, and the suppression of LDL-protein 

oxidation have all been associated with vitamin C. Lycopene increases HDL, reduces oxidative stress 

and cholesterol levels in patients, and helps prevent CVDs by lowering nitric oxide and cholesterol 

levels (Petyaev, 2016). It has been demonstrated that alpha lipoic acid and its isomers decrease TBARS 

levels, limit nucleic acid oxidation, and inhibit adhesion in cardiac and renal vascular endothelium (Neha 

et al, 2019).  

A few cross sectional studies reported oxidative stress has a role in the development of liver 

disorders like non-alcoholic steatohepatitis (NASH), alcoholic liver disease, Wilson's disease, and 

hepatitis C and revival possibilities were studied with various antioxidants (Singal et al 2011; Li et al 

2015). Resveratrol was examined for its effectiveness in treating liver problems. According to studies, 
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resveratrol improves lipid profiles, reduces hepatic steatosis and fibrosis, and suppresses liver steatosis 

in addition to protecting the liver against cholestasis, alcoholism, and chemical damage (Faghihzadeh et 

al, 2015). Further clinical trials are required to give more solid scientific evidence for the effective 

management of liver disease. With hepatoprotective and cytoprotective properties in H2O2-treated 

human liver L-02 cells, Q7R is a promising antioxidant for liver damage (Huang et al, 2018). 

Fistein is a flavonoid that has been found as being active in animal models of CNS diseases as an 

antioxidant and neuroprotective (Chiruta et al, 2012). The polyphenol-rich foods such fruits, herbs, 

vegetables, and different beverages were described by previous researechers (Albarracin et al, 2012). 

The use of a polyphenolic diet and the prevention of cardiovascular and neurological disorders have 

been linked by epidemiological studies. Due to the presence of three OH groups in the 3, 40, and 5 

positions, a double bond, and aromatic rings in resveratrol, it has been hypothesised that the substance 

possesses neuroprotective qualities and it protects immune system of the body by proliferating the 

activities of antioxidant enzymes (Gerszon et al, 2014).  

Increased nutritional consumption has been linked to a lower risk for diseases where oxidative 

stress and inflammatory processes are thought to have a pathophysiologic role, according to recent 

studies. Hence, in addition to their well-known antioxidant properties, new research suggests that these 

substances also have an anti-inflammatory function (Halliwell et al, 2015). Changes in the consumption 

of antioxidant nutrients have an impact on the development of inflammation mostly through their 

interaction with the production of ROS and RNS by activated phagocytes. Dietary antioxidants contain 

reducing structures that inhibit NF-kB activation and promote COX-2, iNOS, and adhesion molecules 

necessary for phagocyte recruitment (Marnett et al, 1999; Carter et al, 2002). The prevention of 

illnesses in which oxidation and inflammation both play crucial roles may therefore be achieved safely 

and effectively by dietary modification. Future studies examining the effects of these nutrients on 

various elements of the inflammatory response require more attention given the intriguing evidence for a 

protective role of dietary antioxidants in inflammatory processes (Uysal et al, 1998; Esposito et al, 

2002; Shigematsu et al, 2003; Sagin and Sozmen, 2004). 

 

L-ascorbic acid or Vitamin C as antioxidant  

L-ascorbic acid or Vitamin C is a water soluble antioxidant that protects physiology of an 

individual against oxidative damage by scavenging ROS and RNS. Moreover, it has shown anti-

apoptotic actions by preserving the potential of the mitochondrial membrane and shielding the 

mitochondrial DNA from oxidative damage. Citrus fruits and various green vegetables like broccoli and 

spinach are dietary sources of this vitamin. Patients with Diabatic neuropathy have been found to have 

lower vitamin C concentrations (Varma et al, 2014). Low plasma concentrations have been linked to 

elements such as the rise in oxidative stress, serum creatinine, albumin in urine, and the creatinine-

albumin interaction in urine. Because of the interaction between glucose and dehydroascorbate, vitamin 

C is excluded from the tubular epithelial cells, which depletes the cells' antioxidant capacity and 

increases the risk of ROS buildup in diabetic patients. This deficiency of vitamins activates TGF- 

signalling, aggravating diabetic mesangial cellular expansion and extracellular matrix deposition (Ji et 

al, 2017). According to a study, vitamin C administration dramatically decreased proteinuria, 

albuminuria, the amount of apoptotic cells, glomerular and tubulointerstitial sclerosis, and the buildup of 

renal malondialdehyde in diabetic rats (Lee et al, 2007). Another study found that vitamin C intake 

reduced peroxidation of cellular lipids, enhanced the activity of the antioxidant enzymes SOD, GPx, and 
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catalase, decreased albuminuria, and thinned the glomerular basement membrane (Chou et al, 2017). 

Another advantageous effect of vitamin C is the improvement of diabatic neuropathy conditions because 

it lowers blood levels of uric nitrogen, serum creatinine, and the rate at which albumin is excreted in 

urine. It also improves creatinine clearance rates and protects against renal lesions by inhibiting the 

expression of collagen type IV. Treatment with vitamins C and E for four weeks significantly reduced 

albuminuria in patients with type II diabetes who had micro or macroalbuminuria (Gaede et al, 2001). 

Another study found that oral vitamin C supplementation and metformin therapy reduced blood sugar 

levels and enhanced glycated haemoglobin in type 2 diabetic individuals (Dakhale et al, 2011). 

  Ascorbate serves as a reducing agent in physiologically significant oxidoreduction processes, 

serving as the first line of defence in the management of the redox state. It modifies the iron's redox 

chemistry and returns the haem Fe3+ species to the Fe2+ state, inhibiting the peroxide-dependent 

oxidations brought on by mixes of haemoglobin (Hb) and myoglobin with H2O2. Ascorbate is an 

antioxidant that inactivates superoxide anion (O2), hydroxyl (OH-), peroxyl (RO2-), ozone (O3), and 

nitric oxide in living organisms (NO2-). It is a potent scavenger and quencher of singlet oxygen (1O2), 

hypochlorous acid (HOCl), peroxynitrous acid (ONOOH), nitrosating agents, and hypochlorous acid 

(HOCl) (Halliwell & Gutteridge, 2015). It also stabilises catecholamines by preventing the formation of 

reactive oxygen species (ROS) and guards plasma lipids against peroxidation by sparing antioxidants 

found in lipoproteins. By producing α-tocopherol from α-tocopheryl radicals in membranes and 

lipoproteins, ascorbate works in conjunction with vitamin E. A diet low in vitamin C supplemented to 

guinea pigs or mutant rat strains have been reported to exhibit lower vitamin E levels in their tissues. 

Moreover, it has been demonstrated that vitamin C shields LDL from homocysteine-induced oxidation 

by covalently altering the lipoprotein particle (Hwang et al, 2000; Alul et al, 2003). 

Due to the high levels of vitamin C in phagocytic cells, status of vitamin C has been widely 

studied. Prior research found that ascorbic acid in high dosages had negligible benefits on 

immunological response to colds, although it did lessen the severity of symptoms. After giving the 

individuals vitamin C along with aspirin, ascorbate went into the leucocytes concurrently with the 

increase in plasma concentration. Ascorbate was found to have higher amounts of ascorbyl radical than 

normal mucosa, which shows that inflammation and oxidative stress play a role in the aetiology of H. 

Pylori-induced ulcers (Sagin & Sozmen, 2004).  

 

α- Tocopherol or vitamin E as antioxidant  

 Vitamin E is a fat-soluble vitamin having antioxidant characteristics. Alpha, beta, gamma, and 

delta tocotrienol and alpha, beta, gamma, and delta tocopherol are the eight distinct forms of vitamin E, 

with alpha-tocopherol being the most active form in humans (Farid et al, 2013). Olive oil, wheat germ 

oil, and almond oil are a few of the seed oils that are the main dietary sources of vitamin E. Vitamin E 

supplementation has been shown to improve lipid peroxidation and the antioxidant defence system in 

diabetic mouse models by raising levels of GPx, catalase, SOD, glutathione, vitamin A, and beta-

carotenes and lowering kidney malondialdehyde levels (Haidara et al, 2009). Vitamin E 

supplementation has positive effects on the development of diabetic neuropathy because it can lower 

PKC and diacylglycerol levels in the diabetic glomeruli. The downgrading of PKC activation on 

administering this vitamin seems to induce normalisation of the renal functions as measured by renal 

hemodynamics and the albumin excretion rate in urine. Similarly, it has been observed that treatment 

with vitamin E prevents damage to the normal morphology of the podocyte and the loss of podocytes in 
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mice without α diacylglycerol deficiency when compared to mice with deficiency of α diacylglycerol 

(Hayashi et al, 2017).  The levels of proteinuria, tumour necrosis factor, matrix metalloproteinase, 

matrix metalloproteinase-9, malondialdehyde, AGEs, and insulin concentrations were all found to be 

lower in a recent study that examined the effects of supplementing diabetic patients with high doses of 

vitamin E. These findings demonstrate the beneficial effects of this fat-soluble vitamin on the renal 

injury, inflammatory, and OS biomarkers in these patients (Khatami et al, 2016). 

Vitamin E is mostly transported in the blood by LDL, which has 6 molecules of the vitamin per 

particle. Lipoproteins and membranes are more susceptible to peroxidation when vitamin E deficiency is 

present. Vitamin E is the most significant regulator of the free radical chain reaction that causes lipid 

peroxidation because it scavenges peroxyl radicals (LO2
-) (Halliwell, 2015). Tocopherols  quench and 

react with 1O2, O2, and OH-. It also preserve the NO reservoir by preventing NO from reacting with O2. 

Another function is to reduce the Fe3+ to Fe2+ and Cu2+ to Cu+ like vitamin C, generating tocopheryl 

radical, which can react with PUFAs at a very low rate. These effects of lipid peroxidation go beyond 

the chain-breaking effect demonstrate a prooxidant effect as a result. But α-Tocopherol is always 

combined with co-reductants such ascorbate or ubiquinol in vivo, which eliminate the α-tocopheryl 

radical (Fuhrman et al, 2002; Sagin & Sozmen, 2004; Bhavnani et al, 2018) 

Many positive effects of vitamin E, including increased nitric oxide (NO) bioactivity, COX-2 

inhibition, reduction in platelet aggregation, and suppression of isoprostane synthesis, may help to 

prevent and/or delay the development of atherosclerotic disease (Sagin & Sozmen, 2004). It has been 

hypothesised that by stabilising brain membranes and synapses, Phoshoplipase A2 (PLA2) inhibition 

may decrease the course of Alzheimer’s disease. PLA2 inhibition is of fundamental therapeutic value in 

the inflammatory cascade. Vitamin E has been demonstrated to specifically inhibit PLA2 at 1.8 

resolution, which could be exploited to create PLA2 inhibitors that are more effective (Li et al, 2001). 

Gastro-intestinal system damage, which can be brought on by COX-1 inhibition, is one of the clinical 

drawbacks of anti-inflammatory drugs now in use (Marnett & Kalgutkar, 1999). Although vitamin E 

also lowers prostanoid levels, this action is not strong enough to prevent the occurrence of macroscopic 

gastrointestinal damage. Several studies have demonstrated that co-administration of vitamin E helps 

lessen the gastrointestinal adverse effects of aspirin (Abate et al, 2000; Sagin & Sozmen, 2004). 

 

Combined effects of Vitamin C and Vitamin E  

 Several studies have demonstrated the synergistic antioxidant effects of the combination of 

vitamins C and E. Particularly, vitamin C altered pro-oxidant status of vitamin E, and this result supports 

therapeutic trials in which both vitamins C and E are administered together (Platinga et al, 2007; Ashor 

et al, 2015). Vitamin C and vitamin E, a lipid-soluble vitamin with a protective action against lipid 

peroxidation, have been combined in several studies evaluating the effects of antioxidant 

supplementation. This combination is of great relevance, as it is known that vitamin E can have pro-

oxidant effects and sufficient amounts of vitamin C are necessary for the regeneration of vitamin E. 

Vitamins C and E work together to provide a synergistic impact, thus it is possible that taking both 

vitamins together will have a stronger antioxidant effect (Reaven et al, 1993; Engler et al, 2003; 

Platinga et al, 2006). A previous research has highlighted lower concentrations of vitamin C and 

vitamin E in cerebrospinal fluid of people with Alzheimer’s disease as susceptibility of cerebrospinal 

fluids and plasma lipoproteins to oxidation in brain is increased. However, supplementing AD patients 

with vitamin C or vitamin E, either separately or together, boosted the levels of both vitamins in their 
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blood and cerebrospinal fluid. While vitamin E supplementation alone boosted its plasma and CSF 

concentrations, it was unable to reduce the oxidizability of lipoproteins. These results demonstrate the 

superiority of vitamin E and vitamin C combination supplementation over vitamin E alone in AD and 

give a biological justification for its usage (Kontush et al, 2001). Another previous research reported that 

in spite of taking high dose of vitamin C and vitamin E separately, multidose combination therapy at 

lower doses can be more effective in protecting a chemotherapy drug, cisplatin-induced renal failure 

(Ajith et al, 2009). A recent research on protective effects of L-Ascorbic acid and α-Tocopherol on 1,4-

BQ induced toxicity in wistar rats recorded better amelioration by combined supplementation over 

single treatment (Mishra et al, 2022; Mishra et al, 2023). 

 

Natural antioxidants and lifestyle exposure diseases 

 The present lifestyle, which includes eating processed food, being exposed to a variety of 

chemicals, and not exercising, is a significant factor in the development of oxidative stress. Oxidative 

stress is a result of smoking, drinking alcohol, eating a proper or improper diet, exercising, being 

undertrained, or not exercising at all. Reactive oxygen species have been found to exist in muscles and 

to have a part in controlling muscle function, according to some study. Reactive oxygen species are 

continuously produced at low levels by skeletal muscle fibres, and these levels rise during muscular 

contraction (Pingitore et al, 2015). They are implicated in skeletal muscle fatigue during intense 

exercise and have numerous direct and indirect impacts on muscle function such as contractility of 

muscles, excitability, metabolism, and calcium homeostasis. A considerable response to oxidative stress 

is induced by exhausting workouts, prolonged exercises, overtraining syndrome, and pushing past 

limitations as a stage in the initial onset of overtraining syndrome. Instead, endogenous antioxidant 

status is improved by moderate exercise, low intensity training, and sustained training (Antonioni et al, 

2019; Wu et al, 2019). Reactive oxygen species control the expression of antioxidant genes and are key 

players in cell signalling. Exercise causes a hyperregulation of nuclear factor kappa B and mitogen-

activated protein kinase, which in turn increases the gene production of several enzymes and proteins 

crucial to maintaining oxidative/antioxidant intracellular equilibrium. Together with lifestyle 

modifications, physical exercise is regarded as the primary nonpharmacological therapy for a number of 

chronic conditions, particularly cardiovascular disorders (Sharifi-Rad et al, 2020a; Sharifi-Rad et al, 

2020b). The findings of a few experimental studies have brought attention to the influence that training 

has on the cardiovascular system. Autophagy is a conservative kind of catabolism that breaks down and 

recycles cellular organs and nutrients. Frequent exercise, a special kind of physiological stress, can cause 

adaptation, but selective mitochondrial autophagy, also known as mitophagy, enables this kind of 

cardiovascular adaptation. Smoke from cigarettes contains a variety of oxidants, free radicals, and 

organic substances (such as nitric oxide and nitric superoxide), and when inhaled into the lungs, it 

activates the buildup of neutrophils and macrophages, which enhances the local production of oxidants 

(Valavanidis et al, 2009; Sharifi-Rad et al, 2020b). 

 However many researches highlighted use of certain antioxidants through diet can improve 

scenario of lifestyle exposure deterioration of health (Lesgards et al, 2002; Naha et al, 2018; Sharifi-

Rad et al, 2020c). Studies on antioxidants revealed that quantity is not always a good indicator of 

quality. Eating superfoods does not substitute for other poor eating habits or an unbalanced lifestyle. 

Antioxidants and free radicals both have positive impacts on the body. Importance should be given about 

a balance and not a negative role attributed to free radicals and a good one to antioxidants (Salehi et al, 
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2018). One of the impacts of an excessive concentration of free radicals is the degradation of nucleic 

acids, proteins, lipids, or other biological components. Cancer, cardiovascular illness, Alzheimer's 

disease, and autoimmune diseases are just a few of the conditions that are heavily discussed nowadays 

(Poprac et al, 2017). Air pollution, ionising radiation, extended activity, infections, and an excessive 

intake of polyunsaturated fatty acids are risk factors that can result in free radicals. Antioxidants, which 

are molecules that neutralise free radicals, are thought to be the solution to these issues. The ability of a 

material to give electrons is what is actually meant by the term "antioxidant" in chemistry. Depending on 

the chemical makeup of the environment they are in, some compounds serve as antioxidants while in 

other instances they become prooxidants. Antioxidants come in a variety of forms, each with a unique 

function inside the body and a unique set of physiological mechanisms. One common fallacy is the idea 

that substituting one antioxidant for another will produce the same results (Chen et al, 2018). In fact, 

each has a distinct biological composition. However, there are notable differences between consuming 

antioxidants in food and taking an isolated chemical as a supplement. Several drugs that exhibit positive 

effects in the lab do not function when ingested by humans. There are many antioxidants with poor 

bioavailability. Sometimes, the blood level of antioxidants such polyphenols is so low that no discernible 

effect is seen (Firuji et al, 2011; Fernández et al, 2012). Bioactive chemicals found in fruits and 

vegetables often do not function as antioxidants when consumed outside of the body. When present in 

the body, however, they function as antioxidants because they trigger the natural antioxidant defences of 

human body. The secret to vegetable consumption is these bioactive compounds. Using antioxidant 

supplements may provide a variety of health advantages. On the one hand, it is conceivable that other 

nutrients included in food not necessarily a specific type of antioxidant, but the synergistic effects of 

several nutrients are to blame for the beneficial impacts on health. On the other hand, the chemical 

structure of antioxidants found in food and supplements frequently differs. Vitamin E is an instance. 

While the supplements used in most research only contain one type of vitamin E, the foods we eat 

include eight different types. Studies typically also include individuals in good health, for whom the 

effects of oxidative stress on the body are insignificant in predicting a risk of disease (Firuzi et al, 2011; 

Aslani et al, 2016). Antioxidants can help some types of patients who have a real, documented 

imbalance, but they might not add any additional benefits for someone who consumes enough nutrients 

from their diet. Observational research examines the patterns or customs of particular sizable population 

groupings. In many cases, all potential risk variables that could affect the outcome of the study can be 

controlled, making it challenging to establish a cause-and-effect relationship. Also, none can claim that 

super-food based solely on limited experiments that were conducted over a brief period of time and 

using highly concentrated chemicals taken from various plant or animal products. Antioxidant-rich foods 

cannot make up for an unhealthy lifestyle unless it is consumed with balanced diet and balanced doses of 

supplementation outside the diet (Naha et al, 2018; Lesgards et al, 2002; Sharifi-Rad et al, 2020a; 

Sharifi-Rad et al, 2020b). 

The findings of the present study are expected to throw considerable light on the use of natural dietary 

antioxidants against various pathophysiological disorders and it can contribute in drug designing and 

discovery as therapeutic approaches. 
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