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ABSTRACT: Systemic lupus erythematosus (SLE; lupus) is a autoimmune disease that mainly 

affects women of child bearing age. Lupus is characterized by antibodies produced against an 

individual’s own proteins which are most commonly nuclear antigens. One of the proposed 

initiating factors include free radical-mediated oxidative stress, which play significant role in the 

pathogenesis of SLE. Previous studies reported evidence of elevated oxidative stress in the 

patients with lupus, although results between studies have been inconsistent. Several studies in 

lupus patients have indicated an imbalance between oxidant and anti-oxidant biomarkers. For 

example, the balance between the level of the oxidant, malondialdehyde and the antioxidant, 

superoxide dismutase, were skewed in SLE patients towards oxidant. In addition, excessive free 

radical levels may also be responsible for development of lupus and free radical-mediated 

oxidative stress including inflammatory cytokines may also play important roles in its 

pathogenesis. Further, oxidative stress was reported to be elevated in patients with SLE and also 

be related to its symptoms. Therefore, it is crucial to first understand, whether or not the 

parameters of oxidative stress are involved in SLE and second, what is the relationship between 

oxidant status, and antioxidants parameters in SLE patients. In this review we will systematically 

examine the relationship between oxidative stress as well as antioxidative parameters and there 

association to the pathogenesis and progression of SLE. 
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INTRODUCTION  
 

Systemic lupus erythematosus (SLE; lupus) affects mainly multiple organs of the body. Lupus is 

a systemic, autoimmune disorder that predominately affects females (female to male ratio is 9:1) 

during their reproductive age [1]. The incidence and the prevalence of SLE have been reported to 

vary across geographic regions of the world. However, examined at the pathophysiological level, 

SLE is distinguished by the production of autoantibodies, especially those antibodies that are 

produced opposite nuclear antigens. Even if it is accepted that the etiology of SLE stems from 

multiple factors, including hormonal and environmental, immune dysfunction and genetic 

susceptibility, the molecular systemic autoimmune reaction mechanisms are remain unknown. . 

The relevant question in the pathogenesis of the SLE is how the immune system in the body 

https://en.wikipedia.org/wiki/Autoantibody
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exposes intracellular antigenes and targets it. [2]. In this account, excess production of reactive 

oxygen species (ROS), an altered redox state with defect in regulation of apoptosis (i.e. 

controlled cell death) are considered critical indicators  involved in the creation and  extensionof 

superoxide-dismutase (SOD) [3] and autoantibody-mediated flares as well as producing various 

clinical features in SLE and pro-inflammatory responses adjunctive to the failure to clear 

apoptotic cells in the presence of auto-antibodies [4]. 

 

Intracellular glutathione (GSH) depletion is an index of ROS and therefore is contributed in the 

dysfunction of apoptosis in SLE [5]. Oxidative damage mediated by ROS results in 

dysfunctional regulation of apoptosis that result in fault clearing of apoptotic cells leading to 

prolonged interaction between apoptotic macromolecules cells and ROS, therefore  neoepitopes 

are produced that result in a wide range of production of autoantibody in SLE patients and leads 

to tissue damage[6-8]. Furthermore, elevated levels of MDA-modified proteins, anti-SOD and 

anti-catalase antibodies in the sera of SLE patients results in oxidative stress in development and 

progression of the disease [9].  

 

Although there are some inflammatory clinical conditions found associated with increase in 

oxidative stress, there is not much information regarding oxidative stress in SLE. However, 

several inflammatory processes are related to oxidative stress which includes protein oxidation, 

lipid peroxidation and other oxidative stress biomarkers. There are very few studies that have 

reported the evidence regarding the role of adverse oxidative stress in the pathophysiology of 

SLE. In this review, we will try to explain how the complex network of oxidative imbalance 

occurs in SLE and in doing so also attempt to establish its relationship with disease 

manifestations. 

 

Consequences of oxidative stress 
 

Oxidative stress is an imbalance in between the systemic manifestation of reactive oxygen 

species and the potential of a biological system to remove the toxic substances from the reactive 

intermediates or to mend any resulting tissue or organ damage. However, disorders in the normal 

redox state of cells can lead to toxic effects via the peroxides and production of free radicals that 

harm all of the cellular components, including lipids, proteins, and DNA. Oxidative stress from 

over-active oxidative metabolism causes DNA base damage, and DNA strand breaks [10]. Base 

damage is usually indirect reason being that ROS is originated through OH (hydroxyl radical), 

O2- (superoxide radical) and H2O2 (hydrogen peroxide) production. Moreover, some ROS 

perform the role of cellular messengers in the process of redox signaling. Thus, in normal 

mechanism of cellular signaling, disruptions may occur due to oxidative stress. In a chemical 

reaction, oxidative stress is kindred with elevated production of oxidizing species or a significant 

reduction in the effectiveness of antioxidant defenses, such as GSH which therefore elevates 

oxidative stress parameters [11]. 

 

The complete influences of oxidative stress rely full on the size of thesemodifications, with a cell 

having the ability to overcome the small perturbations and recover its original state. Further, 

extreme oxidative stress can lead to apoptosis and even average oxidation can trigger cell death. 

While other intense stresses may result in necrosis [12]. The generation of ROS is a uniquely 

catastrophic aspect of oxidative stress which involves the production of peroxides and Free 

Radicals. Few of the less effective but still more reactive of these species including superoxide 

can be transformed by oxidation reduction reaction with transition element or other redox cycling 

compounds, including quinones (1,4-benzoquinone) into more truculent radical species that can 

https://en.wikipedia.org/wiki/Redox_signaling
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cause boundless cellular damage [13]. Most importantly, long-term effects of oxidative stress 

may also cause damage to DNA. Therefore, DNA damage that is initiated by oxidative stress, 

have been implicated in aging and cancer [14]. Furthermore, such type of oxidative damage may 

cause cellular disruption, as well as it contributes to the pathophysiology of a large variety of 

diseases. 

 

Oxidative Stress in SLE 

Lipid peroxidation that occur in the membranes of mitochondria, lysosomes and is mediated by 

ROS, causes reactive aldehydes such as MDA and 4-hydroxy-2-nonenal (HNE), that can result 

in spreading oxidative damage throughout the peripheral circulation. Therefore,  The blood 

circulation of SLE patients can be found in those cascade products formed by oxidative 

modifications[15]. For example, the HNE-mediated modification of serum albumin reflects 

oxidative stress [16] and the range of anti-MDA/anti-HNE protein adduct antibodies correlates 

with the activity of disease in SLE [17]. There is a complex role of ROS in autoimmunity. 

Oxidative stress can lead to the generation of novel autoantigens and therefore results in 

exacerbation of autoimmune response [18]. Throughout recent years, ROS has become 

significantly more active throughout pathogenesis of various human degenerotic diseases as 

potential causative agents [19]. The hydroxyl radical (·OH) is produced by high oxydative stress 

parameters in significant amounts during chronic inflammatory conditions. The isolated 

lymphocytes of SLE patients contain elevated level of 8-oxodG [20]. A study of isolated blood 

monocytes from SLE patients revealed that a defective repair system would lead to cell death 

and release of oxidized DNA impairment by removing 8-oxodG from the cellular DNA. ROS 

has already been known to cause  damage to DNA and its function is well-reported in cancer 

production [21].   These radicals are also implicated in ageing, as well as other human diseases 

including multiple sclerosis, Parkinson's disease and autoimmune disorders [22-24].  Thus, it is 

believed that oxidative stress plays a significant role in initiating autoimmune disease through 

excess free radical formation. 

 
Increased ROS production or decreased ROS-scavenging capacity resulting from endogenous 

metabolic alterations or exogenous stimuli can disturb redox homeostasis, which leads to an 

overall elevation in the levels of intracellular ROS, or oxidative stress [25, 26]. .OH is the most 

potent damaging free radical among the ROS, because of its capacity to react with all biological 

macromolecules, including, lipids, proteins, carbohydrates and nucleic acids while also leading 

to the formation of DNA-protein crosslinks, single and double-stranded DNA breaks, base 

damage in DNA, increased pro-inflammatory cytokine production (e.g. TNF-α), protein 

fragmentation and lipid peroxidation. This oxygen radical species may also cross cell membranes 

and then react with nuclear DNA [27, 28]. Further, an increase in serum nitrate and citrulline 

levels correlated with disease activity indices and, along with serum titers of anti-double-

stranded (anti-dsDNA) antibodies, served as an indicators of the SLE pathology, including lupus 

nephritis [29, 30].  

 

Production of free radicals and alteration in redox status has potential to modulate the expression 

of a range of immune and inflammatory molecules [31]. In some autoimmune diseases the 

aberrant immune responses also cause anemia. In a pathological condition like autoimmune 

hemolytic anemia antibodies attack RBCs preceding a diagnosis of SLE [32, 33]. ROS are 

elevated and appears to be the most underlying mechanism for SLE [34, 35]. The changes in 

ROS aggravate the inflammatory processes and ultimately results in tissue damage therefore, 

results in impairment, in the generation of superoxide, H2O2 and NO [36]. Oxidative stress 

appears to cause selective decreases in redox-sensitive proteins. The NADPH production is 
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elevated by activated G6PD in response to oxidative stress [37], and thus supports the reductive 

detoxification of ROS and oxidized molecules, although its activation mechanism is still unclear. 

Production of ROS also provides with the oxidant needed for thiol oxidation or peroxynitrite 

formation that may form modifications in antibodies [38]. The association between SLE and 

oxidative stress has been reported by the elevated levels of valid biomarkers of oxidative stress 

in SLE. Raised levels of 8-oxodG, an oxidative DNA damage marker in immune-complex-

derived DNA, reported in serum and lymphocytes from SLE patients, reinforcing ROS as a 

disease etiology component and have also reported that oxygen radicals may cause SLE 

pathology by perpetuating the existence of an antigenic form of DNA in the blood circulation. 

[20, 39]. However, the levels of protein oxidation markers correlates with the disease severity in 

patients with SLE, which then supports the role played by protein oxidation in the pathogenesis 

and progression of SLE [40]. Elevated levels of F2 isoprostanes, are very similar to the 

prostaglandin like substances, they are derived from lipid peroxidation, and are found in the 

urine and serum of SLE patients [41]. It was also reported that ·OH, can result in the production 

of neo-antigens, like ·OH-mediated damage of human serum albumin (HSA), and in turn, this 

could exacerbate autoimmunity initiation in patients with SLE. Thus, these studies supported the 

role of oxidative stress in symptoms of SLE and in its progression [42]. However, the lipids in 

the cell membranes are the primary target of ROS, resulting in the impairment of cell structure 

and its function.  

 

A complex machinery of antioxidant enzymes is possessed by all types of cells, including 

lymphocytes and other immune cells, [e.g. catalase (CAT), glutathione peroxidase (GPx), 

glutathione reductase (GR), superoxide dismutase (SOD), thioredoxin] and antioxidant 

molecules (e.g. reduced GSH and vitamins) for regulating the oxidizing reactions in cells by 

preventing free radical-mediated cytotoxicity [43]. For example, circulating red blood cells have 

the ability to scavenge O2·− and H2O2 by catalase, SOD and GPx-dependent mechanisms that 

may play a crucial role in regulating such reactions. SOD provides the first line of defense 

against ROS by catalyzing the dismutation of O2 ·− into H2O2. H2O2 gets transformed into H2O 

and O2 by the enzyme catalase. GPx is a selenoprotein which causes the reduction in lipidic or 

non-lipidic hydroperoxides as well as in H2O2 by utilizing GSH in cultured human fibroblasts. 

Furthermore, levels of lipid peroxidation were found significantly elevated, measured as 

malondialdehyde (MDA), in patients with SLE. The antioxidant enzymes such 

as SOD, CAT, GPx and antioxidant molecule GSH were reported to be significantly reduced 

in SLE patients as compared to controls. MDA levels were found positively correlated with SLE 

patients. Disease Activity Index (SLEDAI) score, IFN-gamma, IL-12 were negatively correlated 

with GSH in SLE patients. Strong positive correlations of IFN-gamma and MDA with SLEDAI 

score, suggested that the lipid peroxidation and proinflammatory cytokine, both are involved in 

the pathogenesis of SLE [44]. In addition, the decreased activity of cortisol and high percentage 

of CD8(+) T cells in the lymphocytes could also be involved in SLE pathogenesis [45]. 

Moreover, the reduced activity of SOD causes excessive deposition of O2·− that would otherwise 

have been converted enzymatically to H2O2. However, the elevated O2·− levels have retained the 

potential to initiate the lipid peroxidation chain reaction in SLE patients. 

 

The relationship between the SLE and oxidative stress has also usually been determined by 

measuring the levels of DNA damage and the formation of anti-oxidants and free radicals. Both 

of them elevated the levels of ROS and reduced intracellular glutathione levels have been 

reported previously in conjunction with disease flare [9]. Possibly, a greater insight into the 

consortium between susceptibility of disease and oxidative stress might be obtained by the study 

of functional polymorphisms in genes that are intricated in guiding the levels of cellular 
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oxidative damage. Candidate pathways may include the anti-oxidant as well as DNA repair 

mechanisms that are controlled by individual genetic variation [9]. In this regard, polymorphisms 

in the genes, encoding CAT and SOD2 [46] have been identified, especially, CAT-330CC which 

may contribute to the clinical findings in SLE [47]. 

 

Both elevated as well as reduced activities of CAT from erythrocytes of patients with SLE have 

been documented by several groups [48]. However, GPx activity is controversial in SLE patients, 

whereas several studies have reported decreased activity of GPx in SLE patients [48]. Of note, 

the adequate concentrations of GSH are important and equally essential for regulating a variety 

of cell functions, including, protecting cells from oxidative damage, regulating lymphocyte 

activation, quenching oxidant species, activating natural killer cell and regulating lymphocyte-

mediated cytotoxicity [49, 50]. In fact, the intracellular depletion of GSH has been related to 

several autoimmune mediated inflammatory diseases, including SLE [51]. 

 

Moreover, the decreased levels of GSH and the severity of SLE, were correlated with especially 

in lupus nephritis patients [44, 52]. The decreased level of intracellular GSH may be attributed to 

ROS-induced GSH export from cells or GSH oxidation [53]. Besides the significant role of GSH 

in maintaining the cellular redox state, GSH oxidation provides major contribution to 

lymphocyte apoptosis mediated by oxidants [54]. Thus, these studies confirmed that the level of 

oxidative stress found in SLE patient most likely results from faulty antioxidant system (e.g. 

SOD, CoQ10 etc) and elevated production of ROS that contributes to the disease activity. 

Therefore, finding the mode of origin of oxidative stress may help us in understanding the 

pathophysiology of SLE, and to put forth new therapeutic strategies for treating SLE. 

 

Defense System of Antioxidants  

Oxidation is a chemical reaction that involves an increase of oxidation state or the loss of 

electrons. Free radicals  are produced by oxidation reactions and in turn, these free radicals can 

initiate chain reactions. Further, when the chain reaction starts in a cell, it causes the destruction, 

internal damage or death of the cell. An antioxidant is a molecule that prevents the oxidation of 

other molecules. By removing free radical intermediates and by inhibiting other oxidation 

reactions antioxidants terminate these chain reactions. Antioxidants perform this activity by 

getting themselves oxidized, and therefore antioxidants are often reducing agents such as 

ascorbic acid (i.e. vitamin C), thiols, or by the activity of polyphenols. Generally, these 

antioxidant systems either prevent the formation of these reactive species, or remove them before 

they can cause damage to the vital components of the cell. Nevertheless, the ROS also have 

useful cellular functions, such as signaling of the redox reaction. Therefore, the function of 

antioxidant systems is not the complete removal of the oxidants, but instead to maintain them at 

an optimum level [55]. Hence, an antioxidant can be defined as: “any substance when present in 

low concentrations compared to that of an oxidized substrate significantly inhibits or delays the 

oxidation of that substrate” [56]. Furthermore, the physiological role of antioxidants, as this 

definition implies, is to prevent cellular components damage emerging as a consequence of 

chemical reactions involving the free radicals. 

 

However, in recent years, enough evidence has developed in support of free radicals occurring in 

many fundamental cellular reactions and therefore suggesting that oxidative stress might be very 

crucial in the pathophysiology and in the progression of many diseases, including, chronic renal 

failure, atherosclerosis, diabetes mellitus, etc [43].  Free radicals can react with indiscriminate 

effects damaging almost any cellular component, which means that they have a substantial array 

of antioxidant defenses, both endogenous and exogenous; to prevent free radical mediated 

https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Radical_(chemistry)
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damage to the cellular components. However, the effect of damage mediated by the ROS is 

limited by the various number of cellular antioxidant defense mechanisms. As discussed earlier, 

common antioxidants like, enzymes such as catalase, SOD and glutathione-related enzymes like 

GR, GPx, GST and thioredoxin reductase and heme oxygenase [25] , as well as several non-

enzymes such as carotenoids, flavonoids, GSH, vitamins (A, C, E) and other types of antioxidant 

minerals, like manganese, selenium, copper, ferritin, zinc, etc. A study reported 

that oxidative stress was found elevated in the SLE patients with insulin resistance, with increase 

in the ferritin levels, caused by the inflammatory process or by the hyperinsulinaemia, favours 

the redox process [57]. Study by Serban et al reported that  administration of vitamin E with 

corticotherapy has a lower effect due to the metabolic disturbances by the autoimmune 

pathogenic processes [58].  All of the above mentioned antioxidants work in synergy with each 

other against various types of free radicals. For example, vitamin C together with vitamin E 

impedes hydroperoxidase formation and vitamin E suppresses the propagation of LPO [59].   

 

Antioxidants in Experimental SLE 

 

As discussed above, antioxidants are well known to shield against the tissue damage from ROS. 

Therefore, in autoimmune diseases, the ROS is likely to be generated by the activated 

macrophages, granulocytes and monocytes [60] and therefore, ROS functions to increase the 

activity of cytokines, such as TNF-α, which is a important inflammatory mediator in these 

diseases where TNF-α induces the proinflammatory cytokines such as MCP-1 and IL-8  

expression, through production of reactive oxygen intermediates and subsequently results in 

activation of NF-kappa B in synovial cells, and then the antioxidants may impede, in part, the 

activation of NF-kappa B by TNF-α. Therefore, indicating that antioxidants such as N-acetyl-L-

cysteine (NAC) may be helpful in treatment of diseases like rheumatoid arthritis and SLE [61]. 

In a murine model of SLE (i.e. female NZB x NZW F1 mouse) a dietary supplementation 

consisting of cysteamine (CYST) and N-acetylcysteine (NAC) as well as antioxidants, including 

α-tocopherol, β-carotene, selenium, ascorbic acid, lowered the level of autoantibody production 

hence leading to prolonged survival of the animal.  Proving that reactive oxygen intermediates 

(ROI) play an important role in the lupus nephritis pathogenesis and that antioxidants reduces 

deterioration caused by renal insufficiency. Therefore, antioxidants may be a helpful adjunctive 

therapy in treatment of patients with SLE. In addition, vitamin E could also act to be beneficially 

effective in the progression of the SLE-like disease in MRL/lpr mice demonstrating a possible 

measure to combat SLE disease and other autoimmune diseases as well [62, 63].  

 

Further, dietary supplements with vitamin E modulated inflammatory cytokines and delayed 

autoimmunity onset in the MRL/lpr mouse model [64]. Vitamin A derivative retinoic acid was 

also shown to inhibit the production of pro-inflammatory T-helper 17 cells (Th17 cells) and, in 

addition, encouraged the production of the anti-inflammatory T-regulatory (Treg) cells in murine 

models of autoimmunity [65]. However, relatively very little is known about the antioxidant 

influence intake through the diet on treatment or initiation of these diseases in humans [39, 66, 

67].  Moreover, decreased antioxidant rates in SLE patients were reported, as well as decreased 

antioxidant intakes[68, 69].  In a case-control study within a Finnish cohort, 14 subjects with 

RA, an Average 20 years after diagnosis, blood antioxidant levels were decreased in comparison 

with healthy controls [70]. Similarly a study was conducted in Maryland, where 21 subjects who 

eventually developed RA and 6 who later developed SLE had provided their samples of serum to 

a serum bank, 2 to 15 years prior to the onset of a disease. Their blood samples reported lower 

levels of β-carotene, retinol and α-tocopherol, than those of their race, sex and age-matched 

controls [71]. 
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SLE therapy by Antioxidants 
 

Oxidative stress treatment requires interventions to avoid exogenous causes such as ultra violet 

(U.V) light and endogenous factors including mitochondrial function and, as well as stimulation 

of antioxidants. Some protective interventions are there other than antioxidant therapy to shield 

or to protect against oxidative damage like, application of sun-screen with a protection factor of 

slightly greater than 50 and photo-resistant clothing, which can be used to block the radiation of 

U.V light. Important antioxidant therapies include dietary nutrients such as vitamins as well as 

conjugated linoleic acid (CLA). In the MRL/lpr mouse model proof-of-principle in this area was 

already achieved where CLA (versus olive oil) elevated the levels of GSH, correlated with levels 

of oxidative stress and markers of SLE disease activity, and also enhanced the expression of 

glutamate cysteine ligase [72]. The effective treatment of inflammation using antioxidants might 

play an important role not only in the therapeutic reversal of redox-mediated signaling defects, 

but also in attenuating the toxicity of immunosuppressive therapies. For example, many 

epidemiological studies have reported the potential role of the prophylactic intake of antioxidant 

nutrients in the progression of SLE [35]. 

 

However, in a large prospective health survey of 184,643 women in the U.S. the data reported 

that the intake of antioxidant nutrients such as vitamins C, A, E, β-carotene, α-carotene, lutein, 

lycopene, and cryptoxanthin from foods and supplements was not found connected with a 

reduced risk of SLE and RA [73]. Therefore, these findings suggested that although in general 

antioxidants are secure,  no protection against SLE disease are provided by antioxidants, 

probably due to their impotency to monitor the intracellular signaling within the immune system. 

Thus, the conclusion from this study was braced by the results of a double-blind, 3-months 

placebo-controlled pilot study of vitamin C, (500 mg) and vitamin E (800 IU) supplemented 

daily in 39 SLE patients, a regimen that decreased the blood plasma levels of MDA without 

affecting disease activity and endothelial function [74]. Furthermore, this view was also 

supported by the results of study performed on mice that concluded that vitamin C decreased the 

levels of IgG and anti-dsDNA, but that inadequate consumption of vitamin C could induce 

inflammation in the active phase of SLE which maintained oxidative stress [75]. In a study 

carried out by Minami et al, on a total number of 279 patients with SLE, that the vitamin C 

intake has been found to be reversed with the relative risk of inflammatory activity progression 

in SLE. The antioxidant vitamin C properties can therefore modulate immune functions and 

result in the release of inflammatory mediators [75]. Moreover, day-to-day vitamin C, (500 mg 

dose) and vitamin E combinations (800 IU dose) were strongly associated with reduced levels of 

lipid peroxidation for 3 months without affecting other oxidative stress markings or endothelial 

function of SLE patients. [74]. 

 

However, other experimental results showed that retinoids, personified by Vitamin-A inhibited 

the development of Th17 cells and hence promoted the formation of Treg cells in autoimmune 

diseases [73]. Furthermore, in an extension of those findings to human studies, Kinoshita et al. 

[76] reported that patients with SLE treated with retinoids, had decreased levels of anti-dsDNA, 

and reduced levels of proteinuria with no side-effects reporting that treatment of lupus nephritis 

with retinoids might be a promising adjunctive therapy. 
 

Supplementations with Vitamin A and vitamin D in patients with SLE have also been tested.  

Therefore, a 2-weeks supplemented dose of 100,000 IU of vitamin A was beneficial to show 

high antibody-dependent cell cytotoxicity and an increased natural kill cell activity and a positive 

IL-2 response.[77]. However, high levels of consumption of vitamin A (> 10 000 IU) may also 
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lead to adverse events such as dry skin, nausea, pseudo-hydrocephalus, anemia, headache, 

anorexia and ultimately death. Vitamin A deficiency has shown major symptoms severity in 

experimental animal model SLE. . In that regard, a study carried out by Varghese et al. [78] in a 

mice model of SLE concluded that immunotherapy in combination with folate minimized SLE 

symptoms and prolonged the life span. In addition a study reported by Minami et al [79] showed 

an association between  high doses of vitamin B6 and folate in Japanese SLE patients with 

decreased disease frequency. 

 

Vitamin D is another antioxidant which is developed in the skin and derived from food and is a 

significant nutrient because of its many immunomodulatory effects. Several studies have clearly 

shown low serum levels of 25(OH) D (i.e. ~25.5 ± 12.1 nmol/L; mean±SD) in SLE patients 

which is significant in comparison to the recommended minimum serum concentration range of 

25(OH) D (i.e. 50–80 nmol/L) [80, 81]. Thus vitamin D supplementation is sufficient as its more 

precise predictor (1, 25(OH)2 D3) also plays a role in the controlling immune system and in 

calcium homeostasis. Abe et al [82] reported that supplementation with vitamin D3 to the 

MRL/lpr spontaneous developing lupus mouse model significantly improved longevity and 

reduced proteinuria. The impact of the active form of Vitamin D, 1, 25(OH) 2 D3, on the 

immune response take place as a result of the inhibition of the Th1 lymphocyte proliferation [83]. 

However, no link was found between the intake of vitamin D and the relative risk of progression 

of SLE in a recent prospective study carried out among 18,000 women for 22 years.. Therefore, 

supplements with micronutrient are not amalgamated  In SLE patients with disease incidence and 

enhanced quality of life[84]. The inverse relation between proportionate consumption of 

vitamins A and E and SLE activity has been discussed previously, In particular, patients with 

SLE have multiple risk factors due to vitamin D deficiency and severity of disease that seems 

associated with decreased vitamin D levels. Therefore, treatment of SLE with vitamin D could be 

particularly pertinent in patients with SLE due to associated insults on their tissue and bone, and 

its immunomodulatory effect that is exerted by vitamin D [85, 86]. Importantly, a study by 

Costenbader et al [87]   There is no link between eating antioxidants or supplements or risk of 

developing RA or SLE in women has been supported. This approach is therefore unlikely to 

succeed due to the lack of therapeutic efficacy associated with inadequate dosing or vitamin C's 

failure to increase the intracellular levels of GSH in T cells. 
 

CONCLUSIONS 
 

The association between antioxidants, free radicals and the functions of numerous organs is 

highly complex; the unearthing of ‘signaling of redox’ is a milestone in initiating this pivotal 

relationship. Advances in the research have focused on different strategies to shield the critical 

organs and tissues against oxidative damage that is induced by free radicals Countless new 

approaches were established and in recent decades several substantial and vital results have been 

published. There is sufficient evidence to confirm that in cells oxidative stress prevails as an 

effect of normal physiological processes and environmental interactions, as well as that the 

complicated web of antioxidants defense systems plays a crucial role in the control of oxidative 

stress damages. Decrypting the character of compartmentalized oxidative stress in phagocytic 

cells and T-cells in patients with SLE can be anticipated to provide further insights into the 

pathogenesis of SLE. In addition, a better characterization of oxidation-related cell and 

molecular causes of stress that contribute to SLE will promote the development of therapeutic 

approaches to reverse and mitigate the exposure effects and may even lead to useful bio-markers 

and a positive clinical response to therapy. Meanwhile, clinical studies must appraise the dietary 

intake of antioxidants in studies consisting of large sample size by evaluating the effect of 

increasing intake of antioxidants. Therefore, a complete elucidation of the biochemical events 
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occurring at the cellular level to effectively inhibit oxidative damage is required to usher in 

future therapeutic advances. Finally, using favorable oxidative stress processes and eliminating 

the harmful pathways can improve immunotherapy's effects by reducing disease activities, thus 

improving the quality of life for SLE patients. 
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