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Diabetes is a chronic disease and affects a large rate of the population around the world. It 

is characterized by absolute or relative deficiencies in insulin secretion and/or insulin action 

and is associated with chronic hyperglycemia and disturbances of carbohydrate, lipid, and 

protein metabolism. It is a multi-faceted metabolic disorder in which increased oxidative 

stress plays a key role in the pathogenesis of this debilitating disease. The imbalance 

between the reactive types (RS) and the antioxidants leads to the production of a condition 

called (oxidative stress) which causes the development of the condition to diabetes. This 

review has reported the beneficial effects of antioxidant (vitamins A, C, E, alpha lipoic acid, 

GSH and catalase) on the complications of diabetes. The use of antioxidants reduces 

oxidative stress and relieves complications of diabetes,while clinical trials are less clear. 

The aim of this review was to summarize the role of antioxidants in the management of 

diabetes and its complications through their free radical scavenging properties. 
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1. Introduction  

Diabetes mellitus is a multi-faceted metabolic disorder in 

which increased oxidative stress plays a key role in the 

pathogenesis of this debilitating disease. The prevalence of 

diabetes among adults worldwide has increased significantly 

so that the number of adults with diabetes is expected to 

increase from 135 million in 1995 to 300 million in 2020.  

Diabetes is the fourth leading cause of death globally [1]. 

Recent studies indicate that 171 million people worldwide 

suffer from diabetes in 2000 and the number of people with 

diabetes is expected to rise to 366 million by 2030 

[2].Diabetes is defined as an imbalance in the process of 

glucose metabolism, which leads to a high level of sugar 

(glucose) in the blood abnormally for various reasons, and 

occurs due to a defect in the secretion of insulin from the 

pancreas. The amount of insulin that is secreted may be less 

than required or there is a complete cessation of the intestine 

and called in this case (Insulin insufficiency) or where the 

amount of excreted is large in some cases, but there is 

resistance in the tissue and the cell inhibits the function of 

insulin and called in this case (insulin resistance). Insulin is a 

hormone that regulates blood sugar. Over time, high sugar 

causes significant damage to the body, especially the blood 

vessels and nerves[3]. 

 

Several complications arise from diabetes as 

complications of nephropathy,retinopathy,neuropathyand 

micro vascular, chronic hyperglycemia has a central role in 

the damaging effects on tissues[4].The term oxidative stress 

indicates a shift towards a pro-oxidant environment in the 

balance between oxidant species formation and antioxidant 

defences. Chemical compounds capable of producing 

potential toxic reactive oxygen species (ROS) are known as 

pro-oxidants and compounds detoxifying them are termed as 

antioxidants. Free radicals are reactive chemical species 

having a single unpaired electron in an outer orbit. This 

unstable configuration provides energy which is released 

through reactions with adjacent molecules such as proteins, 

lipids, carbohydrates and nucleic acids. Most free radicals 

that damage biological systems are oxygen free radicals [5]. 

If the increased oxidative stress is inversely linked to insulin 

resistance, it should be improved in insulin action with 

antioxidant treatment. In vivo studies on experimental 

animals and small clinical trials in humans, they have 

provided support for this concept[6],which significantly 

improved insulin sensitivity when they were used as 

medicine for diabetic rats with α-lipoic acid, a physiological 

antioxidant [7];  and in clinical trials, they have confirmed that 

α-lipoic acid improved insulin resistance by ~25% in subjects 

with T2DM[8],also have been shown to improve insulin 

sensitivity in diabetic patients with other antioxidants, e.g, 

vitamin C and E and N-acetylcysteine[9]. 

 

2. Oxidative stress and antioxidants 

Oxygen is one of the important components of life. 

However, in some circumstances, this oxygen may be a killer 

of cells when it generates reactive species that causes 

necrosis, organ damage [10] and ultimately the cell death. 

Reactive nitrogen and carbon species also cause oxidation 

by the generation of certain mechanism that interferes with 

the normal physiological processes inside the cell [11]. 

Oxidative stress can be defined as a disturbance in the 

balance between oxidants and antioxidants due to different 

factors such as aging, drug actions and toxicity, inflammation 

and/or addiction [12]. Oxidative stress outcomes from an 

imbalance between radical generating and radical-

scavenging systems, which indicates the reduced activity of 

antioxidant defenses or increased the free radicals 

production or both [13].As associated with damage to a wide 

range of molecular species including lipids, proteins, and 

nucleic acids[14]. Moreover, oxidative stress results from 

increased ROS and/or reactive nitrogen species (RNS)[15]. 
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The potential sources of oxidative stress in diabetes might 

include auto-oxidation of glucose, changes in redox 

balances, decreased antioxidants concentrations in tissue, 

such as reduced glutathione (GSH) and vitamin E,vitamin C 

and weaken activities of antioxidant defense enzymes such 

ascatalase (CAT) and superoxide dismutase 

(SOD)[16].Several studies have shown that oxidative stress 

results from increased concentration of glucose inside and 

outside the cell[17-18]. The etiology of oxidative stress in 

diabetes arises from a diversity of mechanisms such as 

excessive oxygen radical production from auto-oxidation of 

glucose[19].In recent discussions of disease mechanisms, 

free radicals and antioxidants have become common 

terms[20].Antioxidants are natural substances that may 

prevent or delay some types of cell damage. Antioxidants are 

found in many foods, including fruits and vegetables. There 

are several nutrients in food that contain antioxidants. 

Vitamin C, vitamin E, and beta carotene are among the most 

commonly studied dietary antioxidants. There are several 

species or molecules, endogenous (internally synthesized) or 

exogenous (consumed), that plays a role in antioxidant 

defense and may be considered as biomarkers of oxidative 

stress. Antioxidants can be divided as either chain breaking 

antioxidants or preventive antioxidants, based on their 

mechanism of action [21]. Different types of biological 

antioxidants include glutathione, vitamin C and E, cysteine, 

and many others. Also, many plant-derived substances are 

known as phytonutrients or phytochemicals that possess 

antioxidant properties. Phenolic compounds such as 

flavonoids are such chemicals. These are found in several 

fruits, vegetables and green tea extracts. 

 

3. Free radical 

A free radical can be defined as any molecular species 

which is able of an independent presence that contains an 

unpaired electron in an atomic orbital.   Many radicals are 

unstable and highly reactive. The presence of an unpaired 

electron results in certain common properties that are shared 

by most radicals. They can give an electron to or take an 

electron from other molecules, therefore, conduct as 

oxidants or reluctant[22].Free radicals attack significance 

molecules leading to cell hurt and homeostatic disruption. 

The aims of free radicals include all kinds of molecules in the 

body, among them, lipids, nucleic acids, and proteins are the 

major targets[23].Free radicals are derived either from 

essential metabolic processes in the human body or from 

outer sources such as exposure to X-rays, air pollutants, 

cigarette smoking, and industrial chemicals[24]. Free radical 

formation occurs continuously in the cells because 

ofenzymatic and non-enzymatic reactions[25]. 

 

4. Oxidative stress and its relation to diabetes and it’s 

a complication 

The oxidative stress is thought to be a reason in the 

development of atherosclerosis, heart failure, lichen planus, 

vitiligo, cancer, Parkinson's disease, Alzheimer's disease, 

sickle cell disease, myocardial infarction, autism, chronic 

fatigue syndrome and renal failure[26-28]. 

 

 

5. Oxidative Stress and Diabetic Retinopathy 

The propagation of diabetic retinopathy is increasing 

worldwide due to rising numbers, and prolonged survival, of 

diabetic patients. Oneof the most important causes of 

blindness in adults diabetic is retinopathy. If diabetic 

retinopathies do not stop, new vessels growing finallyretinal 

separation will be occurred[29].The appearance of this 

disease depends on the period diabetes and rarely develops 

in the first year of diabetes but the rise happening in the rate 

the injury over time. The retina has a high content of 

polyunsaturated fatty acids and has the elevated uptake of 

oxygen and also highest oxidation of glucose. As a result, 

the retina is more prone to oxidative stress. The relationship 

between hyperglycemia, oxidative stress and changes in the 

redox homeostasis is the main phenomenon in the 

pathogenesis diabetic retinopathy[30]. It has been shown 

that oxidative stress participates not only in the development 

of diabetic retinopathy but also in the resistance of it even 

after the control on glycemic. The reason may be that 

diabetic retinopathy is resistant to inverse due to ROS that is 

not easily removed and the accumulation of damaged 

molecules[2, 29].When oxidative stress shows an imbalance 

between excess forming and \or impaired removal of ROS, 

the antioxidant defense system of the cell is the crucial part 

of the overall oxidative stress experienced by a cell[31]. In 

diabetes deficiency in retina shows that the activities of 

antioxidant defense enzymes are responsible for scavenging 

free radicals and maintaining redox homeostasis such as 

SOD, glutathione peroxidase, catalase and glutathione 

reductase[16]. Further, the cell is armed with intracellular 

antioxidant, GSH that is the main defense of the cell. It can 

act as scavenger ROS and modify intracellular redox 

state.Thus, prevention of retinopathy must the diet of 

patients contain recommended vitamins (non-enzymatic) and 

enzymatic antioxidant system respond to oxidative stress 

observed in diabetic patients. 

 

6. Oxidative Stress and Diabetic Nephropathy  

Diabetic Nephropathy exists in about one-third patients 

with insulin-dependent diabetes and is one of the significant 

micro vascular complications, and an important cause of 

chronic kidney disease and end-step renal failure 

globally[32].Recent studies have indicated that ROS plays 

the intermediate role in the development diabetic 

nephropathy. The rise glucose directly increases lipid 

peroxidation and hydrogen peroxide production.As it was 

noted, ROS is always produced in physiological situation and 

effectively eliminated by several intra and extracellular, 

antioxidant systems. Various studies on experimental models 

of both immune and non-immune glomerular injury 

demonstrated that ROS is to be the first factor in the 

pathogenesis of these disorders and showed that the kidney 

is sensitive to oxidative stress[33]. Hyperglycemia is not only 

because of generation of more ROS but also the cause of 

the decrease of the scavenging enzymes[34].Studies have 

shown that Albuminuria that is a marker of glomerulopathy in 

diabetes has higher levels of lipid peroxides in plasma, urine, 

an index that Lipid Peroxidation of Unsaturated Fatty Acids is 

one of the radical reactions and increased oxidative 

stress[35]. This indicates that oxidative stress increases in 
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diabetic kidneys. 

 

The recent studies indicated that evidence is now 

available about the effect of oxidative stress in the 

development of diabetic complications.Recently it has been 

proposed that a treatment with antioxidants is available now; 

insights into the mechanisms leading to the oxidative stress 

generation in diabetes and these results have led to more 

estimates of new antioxidant molecules that in the future may 

inhibit at an early stage, the mechanism leads to diabetic 

complications[24,36]. 

 

7. Oxidative Stress and Diabetic neuropathy 

Hyperglycemia plays a crucial role in the evolution and 

development of diabetic neuropathy. With the increased 

oxidative stress that accompanies diabetes one of the 

mechanisms by which hyperglycemia causes neural 

degeneration[37]. Diabetic neuropathy is the most common 

cause of cut off and failure of the independent system[30].In 

nerve, the confluence of metabolic and vascular impairment 

result in neuron defect and loss of neurotrophicsupport and 

in the long-term can mediate neuron, glial cell and Schwann 

cell apoptosis of the peripheral nervous system[38]. 

 

Various studies with experimental diabetes have shown 

that neurotrophin-3 (NT-3), nerve growth factor (NGF), 

insulin-like growth factor-I (IGF-I) and colliery neutrophil 

factor have been decreased and were associated with 

presence of neuropathy[39]. Management of NGF restores 

neuropeptide levels and sensitive amplitudes in experimental 

diabetes[40],inparallel, IGF-I administration prevent the 

development of neuropathy and reverses impaired nerve 

renewal and NT-3 normalizes nerve conduction slowing[41-

42].When oxidative stress is inducing in nerves of non-

diabetic animals by giving pro-oxidants, reduction in NGF 

and NT-3 are observed like those reported in animals with 

experimental diabetes[43].Therapy by usingantioxidant in 

experimental diabetic neuropathy prevents the observed 

decreases in nerve NGF and restores nerve function[44].  

Antioxidant therapy also returns normal blood inflow and 

nerve conduction velocities in experimental diabetes[45-

46].Interestingly, neurotropic factors may also serve as 

antioxidants and this function may participate in their role as 

possible therapeutic in diabetic neuropathy[47]. To avert the 

complications of diabetes including neuropathy, many 

studies have been done using antioxidant factor and some of 

them have shown hopeful results.Controlling the Patients 

antioxidant level also may clear development of disorder that 

could be reducing by changing the therapeutic antioxidant 

diet[31, 48]. Then, so that we can control the level of blood 

glucose, medications like antioxidants that are targeted 

against oxidative stress stay most promising way to prevent 

neuropathy. 

 

8. Effect of antioxidants on diabetes 

An antioxidant is a molecule that inhibits the oxidation of 

other molecules, and a substance which slows down the 

damage that can be caused to other substances by the 

effects of oxygen. Food which contains antioxidants are 

thought to be very good for diabetes. Initially, anti-oxidation 

was used to store food, but later the biologists realized the 

significance of antioxidants in health, that was in the 1960s 

publications of vitamins and flavonoids[49].However,many 

congress and reviews indicate the rising interest in the roles 

of the body's antioxidants system working together in human 

cells against reactive oxygen species, their connection with 

several of the processes of the cellular and their possible 

therapeutic effects[50].Antioxidant defense technique 

includes both enzymatic and non-enzymatic strategies. 

Common antioxidants involve the vitamins A, C, and E, 

glutathione, alpha-lipoic acid, mixed carotenoids, and the 

enzymes catalase, glutathione peroxidase, superoxide 

dismutase and glutathione reductase. Other antioxidants 

include, coenzyme Q10, many bioflavonoids, antioxidant 

minerals (zinc, manganese, copper, and selenium), and the 

cofactors (vitamins, B2, B6, B12, folic acid,). They work with 

each other against different types of free radicals[51-

52].Through normal physiological processes, antioxidants 

affect signal transduction and regulation of proliferation and 

the immune response during normal physiological 

processes. While ROS have relating cancer, CVD, and 

diabetic complications, antioxidants have shown a possibility 

treatment for the preventing and therapy of these diseases, 

especially given the puzzling links observed between diets 

high in vegetables and fruits (and potential antioxidants) and 

reduced risks of cancer[53]. 

9. Evidence from experimental and clinical studies 

Numerous studies have been conducted using 

antioxidants in experimental diabetes models. Through some 

observable biomarkers are measured the effects of 

antioxidants on oxidative stress. These Markers include an 

enzymatic activity of the level of reactive substance with 

thiobarbituric acid (TBARS), as well as enzymatic activities 

for GSH-PX, SOD, GSH-RX, Are indirect measurements of 

free radicals[54].The effects of the high toxicity of 

Hydroperoxides on cell both directly and through 

degeneration to highly toxic hydroxyl radicals. which they 

may also interact with transition metals like copper or iron to 

form stable aldehydes such as malondialdehyde that will 

harm cell membranes. Peroxyl radicals can work on remove 

hydrogen from lipids; producing hydroperoxides that work 

propagate the free-radical pathway[26].Thiobarbituric acid 

reactive substances (TBARS) are the indirect evidence of 

concentrated free-radical production. where diabetes is 

stimulated in some animals (rats) with alloxan or 

streptozotocin (STZ) leading to an increase in thiobarbituric 

acid reactive substances (TBARS), Preventing the forming of 

hydroxyl radicals would be an effective means to decrease 

hydroxyl-induced damage, According to previous studies, 

many compounds were tested as antioxidants in some 

diabetic animals with varying success. such as melatonin, 

boldine, -lipoicacid, andnicotinamid[55-57]. 

 

The effects of treatments with antioxidants such as 

vitamin C, lipoic acid, and vitamin E Specifically, vitamin E 

normalizes retinal PKC activity and blood inflow in the 

vascular tissue of diabetic rats[58].A study examined 

whether it was dietary supplementation with vitamin E would 

reduce occurrence of diabetic retinopathy in rat model. The 

diabetic group received vitamin E supplements (400 mg/day) 
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while the control group consists of fifty the pregnant rats and 

fad a normal diet. Find that supplementation with vitamin E in 

this experimental study reduces the incidence of neural tube 

defects by more than 75 percent[59].Protective effect to the 

vitamin E against diabetic embryopathythese findings 

suggest that vitamin E reduces this oxidative load, and thus 

may potentially serve as a dietary prophylaxis in the future. 

Also In another study to define the impact of vitamin E on 

oxidative stress and cell membrane in the brains of diabetes-

induced rats. Suggest that vitamin E was found to be efficient 

for the antioxidant defense system. They noted a decrease in 

the generation of oxidative damaging substances such as 

the carbonyl value, a decrease of the accumulation of ROS 

such as superoxide radicals, maintenance of membrane in 

the brains of the rats, and   improved lipid composition a 

significantly[60].In a previous study, has been suggested that 

vitamin C administered alone or in conjunction with vitamin E 

reduced the fall in ulnar nerve conduction velocity[61]. Also 

in another study suggested that triple antioxidant therapy (α-

lipoic acid and vitamin C, vitamin E) in diabetes eases the 

experimental oxidative stress for reduces 

haemoglobinglycation in vivo and methemoglobinformation in 

vitro[62]. An experimental study has shown that high doses 

of vitamin C can improve some a side of endothelial 

disorders in diabetes[63]. 

 

Examination of the protecting effects of antioxidant 

combination (α-lipoic acid, vitamin E and C) on the complete 

cholesterol and lipid levels and the fatty acid composition of 

brain tissues in diabetic and non-diabetic rats showed that 

the treatment with a triple collection of antioxidants 

reservation the arachidonic acid level in the brains of diabetic 

and non-diabetic rats. Moreover, both insulin treatment and 

antioxidants have beneficial impacts on the D-6 desaturase 

system and unsaturated fatty acid levels. Antioxidants effects 

may have protective effects on unsaturated fatty acids, 

decrease oxidative stress, and impairing cell membrane lipid 

peroxidation, the progression to LDL oxidation, and 

decreaseendoneurial blood flow, thereby vascular 

dysfunction and reducing peripheral nerve[64].A study 

showed that the impact of vitamin E with supplementation to 

diabetic mice. The effect was observed; vitamin E in this 

model delay coronary atherosclerosis speeding up by DM, 

this has been shown to be due to a decrease in oxidative 

stress[65]. Another study reported that maternal diabetes 

inhibited Pax3 expression which increases neural tube 

defects causes neuropathy of mouse or rat embryos is 

prevent by N-acetyl-cystenine, vitamin E, vitamin C[66]. 

 

10. Clinical studies  

Many clinical studies have examined the effect of 

antioxidants on diabetics, theyhave shown the results 

disparity from study to another. In which several studies 

recommend that vitamin C administration has useful effects 

on glucose and lipid metabolism in T2DM patients.  A clinical 

study has done; it has been confirmed that vitamin C 

supplementation is efficient in decreasing sorbitol gathering 

in the RBC of diabetes. The effects of this study showed that 

within 30 days, vitamin C supplementation at each dose 

normalized sorbitol levels in those with diabetes. Another 

study investigated the effect of two separate doses of vitamin 

C supplements during a 58 day experimental on the adults 

with T1DM;it has been found that vitamin C also helped to 

reduce capillary fragility which also contributedto 

complications from diabetes[67.A previous study confirmed 

that type 2 diabetes patients, who were given two different 

doses 500 mg or 1000 mg daily of vitamin C for 42 days, it 

has been indicated a study that daily consumption 1000 mg 

supplementary vitamin C may be useful in reducing lipids 

and blood glucose in patients with type 2 diabetes and 

therefore degrading the risk of complications[68]. 

In a study conducted to evaluate the ability of oral 

supplementation of vitamin E (900 mg\day) in T2DM patients 

over a four-month period, as shown during the blood glucose 

assays which done both before and after the 

supplementation period, found that supplementation of 

vitamin E reduced insulin resistance and improve glucose 

uptake[69].Some studies have also shown that vitamin E 

may be a beneficial addition to reducing oxidative stress in 

T2DM. This was confirmed by a previous study in which 

glycosylated haemoglobin and other proteins were reduced 

with each 600 or 1200 mg/day of vitamin E for two 

months[70].As shown by study the capacity of tocopherols to 

decrease oxidative stress and it also indicate the possible 

benefits of vitamin E supplementation in type 2 diabetes 

patients. In people with type 2 diabetes[71]. A clinical study 

was conducted to evaluate patients with type 1 diabetes 

T1DM. There were two groups; one group received a high 

dose of vitamin E supplementation (1,800 IU/day) while the 

other group received a placebo. The results showed that oral 

vitamin E treatment showed its effectiveness in improving 

renal function in patients and normalizing retinal 

hemodynamic abnormalities with T1DM, particularly those 

with short disease period. This implies that vitamin E 

supplementation may produce an additional interest in 

reducing the risks for growing diabetic nephropathy or 

retinopathy[72].Other studies have shown a relationship 

between low vitamin E status and increased risk of type 1 

and 2 diabetes [73-74]. 

They suggested that there were no good effects on the 

condition of vitamin E or use of supplements, this aim wasnot 

common[75].Additionally,  As shown by a study, the use of 

600 IU vitamin E supplementation which did not reduce the 

risk of the development of type 2 diabetes over placebo at a 

10-year consecutive[76]. However, most data supported a 

potential link between vitamin E status and the risk of 

diabetes especially type 2 diabetes. Oxidative stress is 

central to factor dysfunction to b-cell in type 2 diabetes and 

this effect can be moderated by antioxidants.  

As an antioxidant, vitamin E improves results associated 

with pancreas physiology in diabetes which may improve 

functional results of diabetes[75, 77].This reports that kidney 

function of diabetic animals can be improved by vitamin E. In 

a trial including supplementation with vitamins C and E 

together, those given the antioxidants had a significantly less 

concentration of urinary microalbumin secretion in 

comparison to the placebo group[78]. it has been found 

thatvitamin E status has to affect human diabetics also. 

Plasma vitamin E to lipid rate was less in diabetics than 



Volume-03, Issue-09, September-2018                                                                         RESEARCH REVIEW International Journal of Multidisciplinary 

© RRIJM 2015, All Rights Reserved                                                                                                                                     523 | Page 

controls, and this outcome was even more vocalized in 

diabetics with neuropathy. In this study, plasma vitamin E to 

lipid ratio was also inversely linked to a result of neuropathy. 

Animal studies have expressed that supplementation with 

vitamin E slows the rise of nerve dysfunction[79]. The 

majority of studies in this review support the role of 

antioxidant supplements in reducing the risk of diabetes 

complications, but some studies have failed to prove useful 

antioxidant supplements in reducing the effects of diabetic 

complications. 

 

Table 1: Some clinical trials to role antioxidant supplements in preventing complications diabetes. 

Antioxidant 

supplementation 
Target Study outcome 

Vitamin C  [80] Type 2 diabetes 
Chronic vitamin C administration has beneficial effects upon 

glucose and lipid metabolism. 

Vitamin E [81]
 

Type 2 diabetes 

Important role in delaying the onset of the diabetic 

complications and slowing down the development the 

complications.  

Vitamin E  [69] Type 2 diabetes 
That give of pharmacologic doses of vitamin E is a beneficial 

tool to reduce oxidative stress and improve insulin action. 

Vitamin E  [82] Type 2 diabetes 
Significantly beneficial a reduction approximately 60% of 

plasma LDL oxidation in diabetic patients. 

Vitamin E  [83] Diabetes mellitus (DM) Decreased cardiovascular effects in people with diabetes. 

Vitamin C and E [84] Type 2 diabetes 
significance beneficial, decreasing the FBS, TC, SC, LDL and 

HbA1c 

Vitamin C [85] Type 2 diabetes 

Beneficial in the treatment of type II DM, supplementation of 

vitamin C reduces FBG, PPBG, and improves HbA1c. Hence, 

good glycemic control. 

Vitamin A, C and E[86] Type 1 diabetes No significance beneficial in reduction oxidative damage 

Vitamins E andC [87] Diabetes mellitus 
No significant associations were observed between risk of 

retinopathy and intake of major dietary antioxidants 

 

11. Conclusion  

In conclusion, this review emphasized the role of 

antioxidants in management of diabetes and its 

complications. Diabetes mellitus is accompanied by 

increased oxidative stress, which is considered an underlying 

mechanism for inflammation and endothelial dysfunction. 

This has prompted several clinical trials with antioxidant 

supplements in diabetic individuals to prevent long-term 

complications. Several explanations for a lack of clinical 

benefit for the use of anti-oxidants in diabetes have been 

proposed: first, physiologic concentrations of ROS are 

required for biochemical processes such as immunity and 

defence against microorganisms, cellular differentiation and 

growth arrest, apoptosis and intracellular signal transduction 

including insulin signalling. Supplementation with 

antioxidants may deleteriously affect these processes. 

Second, the effects of some of antioxidants are not confined 

to their antioxidant properties; for example, vitamin E 

participates in the expression of some genes. The current 

recommended mineral and vitamin intakes for people with 

diabetes mellitus are like those for healthy subjects; patients 

should be encouraged to obtain such nutrients primarily from 

natural sources and/or fortified foods rather than 

supplements [88-89]. Routine vitamin or mineral 

supplementation is not generally recommended due to a lack 

of evidence related to demonstrable benefits and long term 

safety in diabetic individuals. Importantly, there is currently 

no published evidence that any anti-oxidant strategy 

prolongs life span in diabetic patients or improves glucose 

control achieved by current management strategies. As 

evident from literature, exploration of the potentials of natural 

antioxidants such as vitamins A, C and E have been helpful 

in the negation of excess ROS production and acts as 

counteractive agents against hyperglycaemia-induced 

oxidative damage in the body. Further studies are needed to 

establish the various mechanisms by which these vitamins 

produce their effects on diabetic conditions. In addition, since 

there are few studies on the antioxidant potentials of 

antioxidant vitamins using human subjects from available 

literature, more clinical studies are needed to support the 

claims from animal studies. Therefore, antioxidant proved by 

experimental study as well in clinical study could be used as 

a potential therapy formanagement of diabetes and its 

complications.
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