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ISCOID Lupus Erythematosus (DLE) is a chronic dermatological disease that can lead

to scarring, hair loss, and hyperpigmentation changes in skin if it is not treated early and
promptly. Diagnosis of discoid lupus is generally made based on clinical features. Sometimes,
tests are required, including blood and urine samples. Similar to other many autoimmune
conditions, DLE is generally a lifelong condition. However, there are treatments available that
are usually effective and can help keep symptoms under control. IL-17 isoforms (IL-17A and
IL-17F) are implicated in DLE.

Active Vitamin D3 (1, 25(OH) ) is a fat-soluble vitamin that its principle action is to
increase the absorption of calcium and phosphate ions from the intestine and directly affect the
calcification process. Beside its crucial role in calcium metabolism and bone remodeling, active
vitamin D3 is considered an immunomodulator. Increased reactive oxygen species (ROS), lipid
peroxides, and low antioxidant status occur in autoimmune disorder.

This study aims to assess the level of vitamin D3 [25(OH) D3] in Discoid Lupus
Erythematosus (DLE) patients compared to normal controls, its correlation with disease activity
parameters, laboratory parameters and antioxidants levels.

Twenty patients with (DLE) and 20 healthy controls matched for age and gender were
included into this prospective study. Serum vitamin D3 [25(OH) D3] is measured as it is the
,ps] Which has a very short half-life. Oxidative stress
was assessed by measuring serum malondialdehyde (MDA) and enzymatic antioxidant status

precursor of active vitaminD3 [1, 25(OH)

by estimating superoxide dismutase (SOD) and glutathione peroxidase (GPX).

The results of the present work are highly suggestive of the importance of vitamin D3
supplementation in (DLE) and the importance of topical antioxidants to control flare in DLE patients.

The serum levels of vitamin D3, SOD, and GPX were significantly lower in DLE patients
when compared to their levels in the control group (p< 0.000) .On the other hand, MDA was
significantly higher in the DLE patients than that in the healthy control subjects (p<0.001).
A highly statistical negative correlation between vitamin D3 with MDA level (P <0.004and r =
-0.615) was observed. On the other hand, SOD and GPX positively correlated with vitamin D3
level (P <0.001 and P<0.000 respectively and r = 0.680 and 0.734 respectively).

It could be suggested that low vitamin D3 and disturbed antioxidant levels are prevalent in
the Egyptian DLE patients. There is a clear association between vitamin D3 and antioxidants
with different signs of disease activity. A routine vitamin D3 and antioxidant supplementations
are recommended to DLE patients for better prognosis.
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Cutaneous Lupus Erythematosus (CLE) can
be divided into three main subtypes: acute,
subacute, and chronic, all of them demonstrate
photosensitivity.  Acute  Cutaneous  Lupus
Erythematosus (ACLE) most commonly presents
as symmetric erythema overlying the malar cheeks
and nasal bridge with sparing of the nasolabial
folds (butterfly rash) (Kindle et al., 2016).

However, it can also present as a diffuse
morbilliform eruption with erythema and edema
of the hands, with prominent sparing of the
joints. Subacute cutaneous lupus erythematosus
(SCLE) characteristically presents as annular
or psoriasiform plaques in a photodistribution.
(Debu et al., 2014).

The most common specific skin manifestation
oflupusisdiscoid LE (DLE), and its presence is one
of the eleven American College of Rheumatology
diagnostic criteria for SLE (Tanet al., 1982).
DLE represents up to 80% of all cutaneous lupus
cases (Gronhagenet al., 2011), and this skin
manifestation is notable for its tendency to cause
disfigurement, alopecia, and scarring (Rothfield et
al., 1963). Approximately 1 in 4 patients with
SLE has DLE (Sanchez et al., 2011), and, in some
DLE cases, the skin can be the only end-organ
affected without extracutaneous involvement.
Interestingly, a recent observational, population-
based study of over 1000 cutaneous lupus patients
revealed an overall rate of progression to SLE
of 18% within a three year follow-up period
(Gronhagen et al., 2011). The ease of sampling
the affected skin potentially makes DLE a
convenient and accessible model to study end-
organ pathology in SLE. DLE classically presents
with erythematous-to-violaceous, scaly plaques
with prominent follicular plugging that often
results in scarring and atrophy. DLE may occur in
the presence or the absence of systemic disease,
(Tao et al., 2012).

Lupus erythematosus is a polygenic autoimmune
disease linked to various HLA subtypes, immune
signaling, and environmental factors, which
ultimately leads to autoantibody production and
T-cell dysfunction. However, the exact etiology of
DLE is not well understood. DLE likely occurs in
genetically predisposed individuals, but the exact
genetic connection has not been determined yet
(Eastham and Vleugels, 2014).

It has been suggested that a heat-shock
protein is induced in the keratinocyte following
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ultraviolet (UV) light exposure or stress, and this
protein may act as a target for gamma (delta)
T-cell-mediated epidermal cell cytotoxicity.
Additionally, toll-like receptors may be involved
in the pathogenesis (Merola et al., 2013).

Although the prognosis of patients with DLE
is favorable regarding mortality, morbidity can
be considerable. Patients may experience pain
or burning of their lesions, and many experience
disfigurement from the scars or atrophy that
can develop. Scarring alopecia is particularly
disturbing for patients. Prompt treatment of early
lesions may help prevent or lessen the severity of
scarring and atrophy (Chasset et al., 2015).

Exacerbation is common with increased sun
exposure, particularly in the spring and summer.
Ocurrence of a serious systemic disease is rare,
but when it occurs, patients may develop life-
altering sequelae. Malignant degeneration within
DLE lesions is uncommon (Wabhie et al., 2011).

Therapy with sunscreens, topical
corticosteroids, and antimalarial agents is often
effective. However, immunosuppressive and/or
immunomodulatory agents may be required for
recalcitrant disease (Kindle et al., 2016).

Some families may carry genes that increase
the risk of developing DLE. However, it is not
entirely clear how the affected genes do this, or
to what degree they influence the disease. It is
thought that a combination of environmental
factors and genetics most likely contribute to the
development of DLE (Debu et al., 2014).

Similar to many autoimmune conditions, DLE
is generally a lifelong condition. However, there
are treatments available that are usually effective
and can help keep symptoms under control (Tao
etal., 2012).

Vitamin D3 in its physiologically active
form (active vitamin D3) has immunoregulatory
activities in addition to being a hormone
controlling of the intestinal absorption of
calcium and phosphate ions. Its role in the
immune system may lead to the prevention of
autoimmune diseases when adequate serum
levels of vitamin D3 are maintained. The serum
level of vitamin D3 may also have an effect
on the outcome of treatment in DLE patients
(Cutolo et al, 2009).

Vitamin D3 receptor has been detected in
the immune system such as mononuclear cells,
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dendritic cells, and antigen-presenting cells and
activated T-B lymphocytes. In addition, activated
dendritic cells produce vitamin D3. (Arnson, et
al., 2007).

Vitamin D shows an evidence relating to
the health effects of serum Vitamin D levels,
sunlight exposure and Vitamin D intake remains
inconclusive. Avoiding sunlight exposure for
patients suffering from light sensitivity, reduces
the risk of melanoma and other skin cancers that
may be associated with_Vitamin D deficiency.
Individuals avoiding all sun exposure should
consider having their serum Vitamin D measured.
If levels are reduced or deficient they may wish to
consider taking supplementary vitamin D3, 10-25
micrograms per day, and increasing their intake of
foods high in Vitamin D such as oily fish, eggs,
meat, fortified margarines and cereals. Vitamin
D3 supplements are widely available in health
food shops (Chasset et al., 2015).

Antioxidants level reflects the imbalance
between the systemic manifestation of reactive
oxygen species and a biological system’s ability
to readily detoxify the reactive intermediates or
to repair the resulting damage. Disturbances in
the normal redox state of cells can cause toxic
effects through the production of peroxides and
free radicals that damage all components of the
cell, including proteins, lipids, and DNA. Further,
some reactive oxidative species act as cellular
messengers in redox signaling. Thus, disturbed
antioxidants level can cause disruptions in normal
mechanisms of cellular signaling (Pratviel and
Genevieve, 2012).

Disturbed antioxidants level is caused by the
over prevalence of free radicals inside the human
body. These free radicals are everywhere and
there is no way escaping_them. These problems
create a lifetime of other problems such as social
or financial collapse. Disturbed antioxidants level
has been proven to be a direct link to autoimmune
disease and is said be a root cause of this
problem (Shaabani, et al., 2009).

There is much evidence that antioxidant
team that covers glutathione reductase, catalase,
glutathione peroxidase, superoxide dismutase,
and glucose-6-phopshate destroy reactive oxygen
species and other free radicals through enzymatic
as well as non-enzymatic means. The change in
relative levels of antioxidants and/or free radical
formation could be used as indicators for effective
and earlier diagnosis of autoimmune disorders

(Karunasinghe, 2000).

Aim of Work:

In the present study, the assessment of the level
of vitamin D3 in DLS patients compared to normal
controls, laboratory parameters and antioxidants
levels were measured. Antioxidants level was
assessed by measuring serum malondialdehyde
(MDA) and enzymatic antioxidant status by
measuring activities of superoxide dismutase
(SOD) and glutathione peroxidase (GPX).

Subjects and Methods

Twenty DLE patients and 20 healthy controls
matched for age and gender were included into
this prospective study. All patients and controls
were subjected to the following: full history
taking, complete physical examination and
routine investigations. They were recruited
from the outpatient clinic of Rheumatology and
Rehabilitation, Kasr El Aini, Cairo University and
the clinic of Rheumatology and Rehabilitation
and clinic of Dermatology at the NCRRT, Atomic
Energy Authority, during the period from April
2017 till July 2017.

All the patients were diagnosed clinically by
two independent dermatologists evaluated the
DLE .

Exclusive criteria: they are not taking any
medications that can affect the results of study.

Vitamin D3 was determined by Radio immune
Assay (RIA) Kit for its quantitative level in serum
(Kirk and Linda, 2007).

Cellular Antioxidants Superoxide dismutase
was measured by colorimetric method
(Nishikimi, et al., 1972) glutathione peroxidase
UV Method ( Paglia and Valentine , 1967) and
malondialdehydecolorimetric Method (Ohkawa ,
etal.,1979).

Results

Twenty DLE patients and 20 healthy controls
matched for age and gender were included into
this prospective study. The diagnosis of discoid
lupus is generally determined based on clinical
features. Skin manifestation is notable for its
tendency to cause disfigurement, alopecia, and
scarring.

DLE classically presents with erythematous-
to-violaceous, scaly plaques with prominent
follicular plugging that often results in scarring
and atrophy. DLE may occur in the presence or
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the absence of systemic disease.

Patients’ Characteristics

The disease duration of (DLE) patients
ranges between 1 year to 3years. The laboratory
parameters were presented in Table 1.

Serum vitamin D3 and antioxidant levels in
DLE patients and Healthy Controls

Table 2 and Figures (1), (2a), (2b) and (2c¢)
show a Comparison between DLE patients

and healthy controls regarding the mean
concentration of the studied parameters. The
serum levels of vitamin D3, SOD, and GPX
were significantly lower in DLE patients when
compared to their levels in the control group
(p < 0.000). On the other hand, levels of MDA
were significantly higher in the DLE patients
than their levels in the healthy control subjects
(p-value < 0.000).

TABLE 1. Routine Laboratory parameters of the DLE patients (No=20).

No.=20
Ace Mean+SD 4595+ 13.04
& Range 23 -63
Mean+SD 69.40 +15.49
ESR Range 34-100
Hb Mean+SD 11.95+0.82
Range 10.4-12.8
Mean+SD 7.92 £2.06
TLC Range 5.5-12.6
PLT Mean+SD 297.65 + 88.94
Range 190 - 517
Mean+SD 20.20 +13.45
ALT Range 7-55
Mean+SD 21.15+12.25
AST Range 7—-46
Creat Mean£SD 0.74 +£0.23
reat. Range 03-1.1
. . Negative 14 (70.0%)
Urine analysis Positive 6 (30.0%)

Erythrocyte sedimentation rate (ESR), hemoglobin count (Hb),white blood cell count (WBC),platelet count (PLT),serum

aspartate transaminase (AST), alanine transaminase (ALT).

TABLE 2: The mean concentrations of vitamin D3 and antioxidantin DLE and healthy controls.

Control group Patient group . .
No. = 20 No. = 20 Test valuee P-value Sig.
. Mean+SD 27.20 + 3.88 19.24 £3.18 7.087  0.000 HS
VitD (ng/mL) Range 21,93 -33.17 12.21-22.75
Mean+SD 237+0.94 10.31 + 1.67 -18.488  0.000  HS
MDA (nmol/ml) Range 13-53 7.1-12.91
SOD (w/iml) Mean+SD 155.52 + 24.71 59.09 + 15.27 14.849  0.000  HS
Range 122.1-192 38.4-82.9
Mean+SD 30.60 + 7.64 12.96 + 2.64
GPX (u/mD) Range 17.8 —48.6 9.8 18.5 9-760 0000 HS

NS: Non significant; S: Significant; HS: Highly significant «: Independent t-test antioxidant.
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Fig.1. Serum vitamin D3 levels patients and healthy controls.
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Fig. 2a . Serum antioxidant(SOD) levels in DLE patients and healthy controls

P D o e o B 1)

10 7

QO M & O
1

Control group Patient group

Fig.(2b). Serum antioxidantlevels (MDA) in DLE patients and healthy controls.
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Fig. 2¢. Serum antioxidantlevels(GPX) in DLE patients and healthy controls
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There is a significant negative correlation
between vitamin D3 level and ESR level. On the
other hand, total calcium concentrations positively
correlated with the vitamin D3 levels (p=0.001).

Erythrocyte sedimentation rate (ESR),
hemoglobin count (Hb), white blood cell count
(WBC), platelet count (PLT),Calcium (total and
free) (ca),serum aspartate transaminase (AST),
alanine transaminase (ALT).

The correlation of vitamin D3 with
antioxidants levels were presented in Table 4
and Fig. 4 and 5. A highly statistical negative
correlation between vitamin D3 with MDA
levels (P < 0.004) was observed. On the other
hand, SOD and GPX positively correlated with
vitamin D3.levels (P < 0.001 and P=0.000
respectively).

TABLE 3. Correlation of concentrations of vitamin D3 with Laboratory parameters in DLE Patients.

Vit D (ng/mL)
r P-value
Age -0.054 0.822
Hb 0.153 0.519
TLC 0.238 0.313
PLT -0.150 0.528
ALT -0.283 0.226
AST -0.197 0.404
Creat. -0.097 0.685
ESR -0.676" 0.001

Spearman’s rank correlation was used, *p < 0.05

Erythrocyte sedimentation rate (ESR), hemoglobin count (Hb), white blood cell count (WBC), platelet count (PLT),Calcium (total and

free) (ca),serum aspartate transaminase (AST), alanine transaminase (ALT).
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TABLE 4. Correlation of concentrations of vitamin D3 with antioxidant levels in DLE Patients.

Vit D (ng/mL)

r P-value
MDA (nmol/ml) -0.615™ 0.004
SOD (u/ml) 0.680™ 0.001
GPX (u/ml) 0.734™ 0.000
Spearman’s rank correlation was used, *p < 0.05
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Fig. 5.Correlation between vitamin D3 with GPX and SOD

Discussion

DLE is a cutancous manifestation of lupus
that causes scarring and disfigurement. Treatment
usually requires systemic immunosuppressive
agents with ill-defined mechanisms of action.
The potential for harmful side effectsrequires a
frequent laboratory surveillance. In many cases,
available systemic agents are unable to adequately
control the disease. There is, therefore, a critical
need for the development of a targeted therapeutic
agent with a favorable side effect profile (Nestle
et al., 2009).

The rational identification of potential
therapeutic targets requires a well-developed
understanding of the pathogenesis of disease.
Psoriasis is an example of an autoimmune skin
disease in which our growing understanding of
the cytokines and T cells critical to the disease
have led to the identification of new treatment
targets. Biologics that inhibit IL-17- and IL-22-
mediated signaling, recently identified to play
critical roles in this disease (Nestle et al., 2009),
are at various stages of development (Leonardi et
al., 2012; Papp et al., 2012), with some now
entering the final phases of clinical trials.

A molecular characterization of DLE, however,
has not been carried out to the same extent as
that for psoriasis. The current knowledge of
DLE pertains to targeted assessments of specific
signaling pathways and has been most well
described for type I interferons (Braunstein et
al., 2012; Wenzel et al., 2005a; Wenzel et al.,
2005b; Wenzel et al., 2009). Cytokines associated
with specific T cell subsets have been explored
in two separate prior studies (Steinet al.,
1997; Toro et al., 2000), although their results
conflicted with each other and were published
prior to the discovery of the Th17 and Th22 T cell
subsets.

Recent descriptions of the presence of Th17
cellsinthe blood of DLE patients (Balanescu etal.,
2010) as well as a growing literature on the role of
Th17 cells in SLE (Balanescu et al., 2010; Chen et
al., 2010; Henriques et al., 2010; Kleczynska et
al., 2011; Mok et al., 2010; Shah et al., 2010)
seemed to support the hypothesis that Th17 cells
would be present at appreciable numbers and
may play a role in the development of discoid
lesions The data of the present study illustrate
that minimal Th17 involvement in DLE lesions
were unexpected. Several reports have described
the presence of IL-17 related activity or signals
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in DLE lesions by immunohistochemistry (Oh et
al., 2011; Tanasescuet al., 2010) or in the serum
of DLE patients (Balanescu et al., 2010). IL-17-
related markers have also been reported as up
regulated compared to healthy controls in the
serum of SLE patients in some studies (Shah et al.,
2010; Zhao et al., 2010), but not all (Brajac et al.,
2010; Higgs etal., 2012). In a few cases, enhanced
numbers of Thl7 cells significantly increased
only in those patients with higher SLEDAI scores,
a research instrument that integrates clinical data
and laboratory results to assess SLE activity and
identify SLE flares (Dolff et al., 2010).

Vitamin D3 plays an important role, along with
the essential minerals calcium and phosphorus,
in the maintenance of healthy bones and teeth.
In addition to its regulatory role in calcium
balance and bone metabolism, vitamin D3 has
immunomodulatory effects that help maintain
immune homeostasis. (Arnson et al., 2007).

The present study reveals that the serum levels
of vitamin D3 was significantly lower (P<0.001)
in DLE patients when compared to their level in
control group (Table2 and Figl). These results
confirm the observation of common vitamin D3
deficiencies in Egyptian patients with established
DLE. This observation could be interpreted in the
view of many roles played by vitamin D3 in the
immune system.

The hypothesis that vitamin D3 relates to
autoimmune disorders emerged from people
living near the equator where a decreased risk
of developing common autoimmune diseases
.The latitude related prevalence of autoimmune
diseases coincides with the area where vitamin D
deficiency is proved (Pelajo, et al., 2010).

Epidemiological evidence indicates a
significant association between vitamin D3
deficiency and an increased incidence of
autoimmune diseases and clarification of the
physiological role of endogenous vitamin D
receptors (VDR) agonists in the regulation
of autoimmune responses will support the
pharmacological VDR agonists for use in the
clinic.(Higgins et al., 2013).

The anti-proliferative, pro-differentiative,
immunomodulatory  and  anti-inflammatory
properties of synthetic VDR agonists could
be exploited to treat a variety of autoimmune
rheumatic diseases, from Rheumatoid arthritis to
Systemic lupus erythematosis and possibly also
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multiple sclerosis, type 1 diabetes (Shoenfeld et
al., 2009).

Furthermore, the active vitamin D3 analogs
protect against the development of autoimmune
encephalomyelitis in murine mice especially
when combined with other immunosuppressants
(Pelajo et al., 2010).

The obtained results of measuring vitamin
D3 levels indicate a high significant negative
correlation between vitamin D3 levels with
parameters of DLE disease activity, especially
ESR (r=0.382, p=0.006) (Table 3). Vitamin D3
inversely related to DLE disease activity, the low
vitamin D3 intake increases the risk of developing
autoimmune disorders in most published series
(Song et al., 2012).

Many studies were conducted to investigate
the influence of vitamin D3 level on the activity
of Systemic Lupus Erythematosis in Egyptian
patients. Vitamin D 3 deficiencies is highly
prevalent among patients with disease activity
compared to the patients in remission. Also,
vitamin D level correlated inversely with disease
activity, which suggests that inadequate vitamin D
level, among other factors, probably contributed
to the development of active disease in patients
with SLE (Fahmi, et al., 2014),( Kamel, et al.,
2017), (Shereen Algergawy ,2017),( Kamal, et al.,
2015), (Nouran, et al., 2016).

In addition, the greater intake of vitamin D3
is inversely related to the risk of developing RA.
The RA disease activity assessed by DAS28 could
be influenced by vitamin D intake. However,
it is difficult to know whether this is due to a
true immunomodulatory effect of vitamin D3 or
more subjective effect of low vitamin D3 on pain
perception (Higgins et al., 2013).

On the other hand, no significant correlation
was observed between vitamin D3 with laboratory
parameters (Table 3).

An attempt to understand the role of reactive
oxygen species in pathogenesis of DLE and
protection were carried out by measuring the
antioxidant enzyme activities  (superoxide
dismutase; SOD and Glutathione peroxidase
GPX) and also the assessment of  serum
malondialdhyde(MDA) in DLE patients and
the control people. The obtained results showed
significant decreases (P<0.001) in antioxidant
enzymes activities (SOD and GPX) and a
significant increase (P<0.001) in the level of
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serum MDA in DLE patients compared to their
levels in healthy control subjects (Table 2) and
(Figure (2a), (2b), (2¢).

The decrease in antioxidant parameters (SOD,
GPX) and increases in proxidant; MDA might be
sustained the oxidative stress associated with DLE
establishment. Oxidative stress occurred when the
natural antioxidant system failed to cope with free
radicals over production in the biological system.

Calcium deficiency and low bone mineral density
is common in patients with DLE. A study examined
the use of calcium and vitamin D3 supplements in
patients with autoimmune disorders revealed that
1,000 mg of calcium and 400 IU of vitamin D3
significantly increased the bone mineral density in
these patients. (Arifa, et al., 2012).

Specialized tests known as bone mineral
density (BMD) tests measure bone density
in various sites of the body. These tests can
detect osteoporosis before a fracture occurs and
predict one’s chances of fracturing in the future.
Rheumatoid arthritis (RA) and systemic lupus
erythematosus (SLE) patients, particularly those
receiving corticosteroid (glucocorticoid) therapy
for two months or more, should talk to their
doctors about whether they might be candidates
for a bone density tests (Carol Eustice , 2012).

Generation of reactive oxygen species is
an important factor in the development and
maintenance of autoimmune disorders in humans.
The study of Walwadkar et al. investigated the
interplay among oxidants, antioxidants and
pathogenesis of rheumatoid arthritis. They found
that there is a close association between bone loss
and oxidative threat in patients presenting with
immune diseases specially RA (Walwadkar et al.,
2000).

Inthe present study, total calcium concentration
is positively correlated with the vitamin D3 levels
(p=0.005) and (r=0.387).

From the results obtained, it could be
concluded that low vitamin D3 and disturbance
in antioxidants system participate largely in the
pathogenesis of DLE in Egyptian patients. The
analgesic effect of vitamin D3 supplementation
could be attributed to its immunosuppressive
capacity. Routine vitamin D  and adjuvant
antioxidant supplementation are recommended
for better DLE disease prognosis and also in all
immune disorders for its autoimmune modulation

property.

Conclusion

Serum vitamin D levels have been found to be
correlated inversely with the DLE disease activity.
Greater intake of vitamin D was associated with
a lower symptoms. Moreover, a significant
clinical improvement was strongly correlated
with the immunomodulating potential in vitamin
D-treated DLE patients. The recommended
dosage of vitamin D supplementation will need
further study to assign the most appropriate dose
and schedule of therapy. The intervention with
antioxidant-enriched margarine in DLE patients
results in consistent and significant relief of
clinical symptoms. Furthermore, increases in
blood antioxidant status and indications for effects
on oxidative stress markers were observed. These
data are promising and indicate the need for a
double-blind, placebo-controlled randomized trial
to establish effect and demonstrate causality.
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