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Oxidative stress plays an important role in the development of vitiligo.Te aim of our study was to assess the efect of oral vitamin
supplementation with antioxidant activity on the efectiveness of the vitiligo treatment. Te study group consisted of 46 patients
sufering from nonsegmental vitiligo for over a year. Before and after the therapy, the clinical advancement of the disease (VASI)
and impairment of quality of life (DLQI) were assessed in all patients, and the activities of selected antioxidant enzymes (SOD,
CAT, and GPx), lipid peroxidation products (MDA), and vitamins A and E were determined. Each patient was randomly assigned
to one of three therapeutic groups: FOTO (UVB therapy at 311 nm, 3x a week for 4months), WIT (oral antioxidant
supplementation-vitamin A+E at a dose of 5000 IU of retinol and 400mg of tocopherol), and FOTO+WIT (combination
therapy). After the treatment, an increase in all antioxidant enzymes and a decrease in the concentration of malondialdehyde in
patients were noted, regardless of the therapeutic method used. Te greatest improvement in the repigmentation of skin lesions
was achieved in patients treated with combined therapy (VASI −6.95± 4.69, p< 0.01, DLQI −1.90± 2.77, p � 0.011). Te burden
of patients with risk factors for oxidative stress turned out to be associated with a greater severity of the disease process, and
a longer period of disease was positively correlated with a reduction in the quality of life in patients.

1. Introduction

Vitiligo is the most common depigmentation skin disease,
afecting 0.5–2% of the general population [1]. Clinical
symptoms result from the dysfunction and destruction of
pigment cells. Tese processes lead to development of
depigmented patches of skin of various shapes. Tey are
most often located on the face, the backs of the hands, and in
the mammary, axillary, sacral, inguinal, navel, and anus
areas [2].

Te diagnosis of vitiligo is based mainly on the clinical
course. Laboratory determinations and specialist consultations
are necessary only to exclude the accompanying disorders [3].
Wood’s lamp turned out to be helpful in diagnostics, especially
with people with light complexion in order to assess the extent
of skin lesions [4]. Histopathological preparations taken from
lesions show a lack of melanocytes andmelanin in the region of
the basement membrane [3]. Moreover, a superfcial in-
fltration of mononuclear lymphocytes with CD 4+ and CD 8+
is present in the marginal zone of vitiligo [5].
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Vitiligo is a multifactorial disease. Tere are various
theories explaining the causes of skin lesions, including
genetic, oxidative stress, autoimmune, autoinfammatory,
neurogenic, melanocytorrhagy, apoptotic, and
multifactorial [6].

Currently, the most widely accepted theory is the
multifactorial theory. Individuals with a genetic pre-
disposition develop skin lesions following exposure to
particular environmental factors [7]. Scientifc reports in-
dicate that in approximately 20% of patients, at least one
frst-degree relative is also afected [8].Te risk of developing
vitiligo for these people is increased by about 7–10 times.
Tanks to many years of observation of patients and ge-
nomic association studies (GWAS), susceptibility genes were
discovered that are related to melanin biosynthesis, the
antioxidant system, and the regulation of the immune
system [9, 10].

In genetically predisposed people, in the case of addi-
tional environmental conditions, the disease may develop.
Puberty, pregnancy, severe infections, mental stress, and
skin injuries are factors that trigger symptoms of the disease
in patients [7]. Exogenous stimuli are also of great impor-
tance in the synthesis of excess oxidative by-products.
Among them, exposure to environmental factors such as
ultraviolet radiation, cytotoxic chemicals, certain drugs, and
diseases (cancer, severe infections, and nervous disorders)
predominates.

Te process of destroying melanocytes is probably ini-
tiated by oxidative stress, which is considered to be one of
the frst elements in the development of vitiligo. It is re-
sponsible for the induction of the infammatory process and
the recruitment of immune cells that lead to the progressive
process of melanocyte apoptosis [11, 12].

Under the infuence of cellular stress, the so-called
damage-associated molecular patterns (DAMPs) are
formed. Tey are endogenous molecules released following
cell damage that activates nonspecifc immunity mecha-
nisms by interacting with pattern recognition receptors
(PRPs). Tese include the NLRP1 receptor, overexpression
of which leads to the activation of the infammasome and the
induction of the transition from pro-IL-1β to active IL-1β
[13]. Overproduction of reactive oxygen species causes the
secretion of exosomes by melanocytes, which, in addition to
heat shock proteins, contain antigens specifc for melano-
cytes. Exosomes, containing mesosomal proteins, are re-
leased from the pigment cells and presented by Langerhans
cells to T lymphocytes.Tey form neoantigens that stimulate
the process of the authoritative induction of melanocyte
apoptosis by recruiting cells of the immune system.

Te cytotoxic CD8+ T lymphocytes, which express the
CXCR3 receptor on their surface, through which they mi-
grate to the epidermis, are mainly involved in the process of
melanocyte apoptosis [14]. It is a receptor shared by the C-X-
C motif chemokine ligands such as CXCL9 and CXCL10. It
was found that TCD8+ IFN-c produced by TCD8+ lym-
phocytes recruited JAK1 and JAK2 kinases upon binding to
the receptor [3]. Activated JAK kinases cause STAT phos-
phorylation and nuclear translocation. Te JAK-STAT sig-
naling pathway stimulates keratinocytes to produce CXCL9

and CXCL10 [15]. Ten, a positive feedback loop is created,
the efect of which is the recruitment of cytotoxic lym-
phocytes and the induction of melanocyte apoptosis [16].

2. Materials and Methods

Te study was approved by the Medical Bioethics Com-
mittee No. 640/2015 on September 25, 2015.Te study group
consisted of 46 patients sufering from vitiligo under the care
of the Clinic of Dermatology, Sexually Transmitted Diseases,
and Immunodermatology in Bydgoszcz. Te control group
consisted of 20 healthy volunteers, matched appropriately
for age and sex.

Adult patients sufering from nonsegmental vitiligo for
over a year were qualifed for the study. Criteria for ex-
cluding patients from the study were as follows: vitamin K
defciency, fat malabsorption syndrome, severe liver failure,
obstruction of the bile ducts, the period of breastfeeding,
pregnancy, condition after anastomosis of the jejunum and
the ileum, photodermatosis, use of photosensitizing drugs,
a set of atypical birthmarks, past malignant skin cancers,
claustrophobia, epilepsy, circulatory failure III-IV NYHA,
reaching the cumulative dose of UVB 311, eye diseases
(cataracts, keratitis, macular degeneration).

After signing the informed consent for voluntary par-
ticipation in the study, an interview was conducted with each
patient, taking into account accompanying diseases (is-
chemic heart disease, hypercholesterolaemia, hypertension,
neurodegenerative disease, hyperthyroidism/hypothyroid-
ism, diabetes, obesity, neoplastic diseases, generalized ath-
erosclerosis, bronchial asthma), medications (doxorubicin,
cisplatin, paracetamol, diclofenac, rifampicin, chloram-
phenicol, gentamicin, penicillins, amphotericin, nystatin,
natamycin, chlorpromazine, iproniazid, hydralazine, gos-
sypol), nicotynism/alcoholism, exposure to stress, UVR, and
heavy metals. Based on the interview, the patient’s exposure
to oxidative stress factors was assessed (each factor� 1
point). Ten, photographic documentation of skin lesions
was made and the clinical stage of the disease was de-
termined (VASI scale). Patients were also asked to complete
the DLQI scale to assess the impact of the disease on their
quality of life.

Blood samples were taken twice from vitiligo patients
(before and after NB-UVB therapy) and once from the
control group. In the laboratory of the Department of Bi-
ology and Medical Biochemistry, the activity of selected
antioxidant enzymes, lipid peroxidation products and vi-
tamin A and E concentrations were assessed on the col-
lection day. Te activity of superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase (GPx), and the
concentration of substances reacting with thiobarbituric
acid (TBARS) were determined by spectrophotometry
(Table). Te concentration of malondialdehyde (MDA) and
vitamins A and E in the blood plasma was measured using
high-performance liquid chromatography.

Patients were randomly assigned to three therapeutic
groups: the FOTO group treated with UVB 311 nm pho-
totherapy (3 times a week for 4months), the WIT group
treated with oral antioxidant supplementation over-the-
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counter vitamin A+E preparation at a dose of 5000 IU of
retinol and 400mg of tocopherol, and the FOTO+WIT
group, who received combined therapy (UVB 311 nm
phototherapy 3 times a week for 4months with simulta-
neous oral supplementation of vitamin A+E at a dose of
5000 IU of retinol and 400mg of tocopherol).

A 311 nmUVB device (Waldmann UV7001K, Germany)
was used for phototherapy. As recommended, the initial
dose was 200mJ/cm2, regardless of the skin phototype. It
was increased by 10–20% during the therapy, which was
carried out 3 times a week.Te duration of treatment was set
at 48 irradiations.

Statistica 13 software and MS Excel from the Ofce 360
suite were used for the analysis of the results. Te quanti-
tative results were presented as mean values with standard
deviation (x± SD). Te compliance of the distribution of
results with the normal distribution was checked using the
Shapiro−Wilk test, separately for each group. Te com-
parison of the results with a normal distribution between the
groups was performed using the one-way ANOVA test, and
the analysis of two continuous variables was performed
using the Pearson correlation test. Te analysis for de-
pendent variables (before and after therapy) was performed
with Student’s t-test for dependent variables. Data not
normally distributed were compared using the Krus-
kal−Wallis test for the three groups. Te correlations of two
variables where there is no normal distribution were per-
formed using the Spearman rank correlation test. In the case
of nonparametric decomposition data compared before and
after treatment, the Wilcoxon test was used. Statistically
signifcant diferences between the groups were considered
when p value <0.05. Correlated variables were considered
when R> 0.3 while p< 0.05 for the statistical test.

3. Results

Comparative analysis in terms of age, gender distribution in
the study and control groups, and the initial concentration of
biochemical parameters did not indicate any statistically
signifcant diferences. Te share of women and men in the
control group (55% and 45%) was similar to that in the study
group (60.9% and 39.1%) (Table 1).

Age distribution and disease duration in diferent
therapeutic groups in patients with vitiligo did not difer
statistically signifcantly (Table 2).

Te results between the study groups do not difer
statistically signifcantly in terms of biochemical parameters,
except for vitamin E concentration, which is the highest in
the FOTO group (8.8± 8.12) and the lowest in the combined
group (2.83± 2.75) p � 0.043 (Table 3).

Te results of biochemical analyses showed an increase
in the concentrations of all assessed antioxidant enzymes
after the applied therapy. Te largest diference in catalase
activity was observed in patients treated with the combined
method despite no signifcant diferences (p � 0.287) (Ta-
ble 4). Measurement of glutathione peroxidase concentra-
tion in patients in this treatment group also showed the
highest increase, which shows a signifcant diference (p �

0.023) (Table 4). Te concentration of superoxide dismutase

increased proportionally to its baseline values in patients,
regardless of the treatment method used. However, no
statistically signifcant diferences between the analyzed
groups of patients were observed (p � 0.987).

In all patients, regardless of the therapeutic method used,
a decrease in the concentration of malondialdehyde was
observed, which refects the degree of severity of oxidative
stress in them. Te highest decrease in the fnal value of
MDA in plasma was found in patients after the use of
isolated phototherapy (−0.05± 0.10 nmol/ml) and its com-
bination with oral antioxidant supplementation
(−0.04± 0.14 nmol/ml) (Table 5). However, no statistically
signifcant diferences were found between the studied
groups (p � 0.748). In terms of malondialdehyde concen-
tration in erythrocytes, the highest diference between the
initial and fnal concentration was found in the group of
patients who received combined therapy
(−6.65± 15.41 nmol/ml). Te results of these studies also
showed no statistical signifcance in comparison between the
groups (p � 0.968) (Table 5).

After the therapy, an increase in the concentration of
vitamin E in the blood plasma of patients in all treatment
groups was observed after treatment. Te highest diference
in values was observed in the case of patients undergoing
combination therapy. In this group, the observed changes in
vitamin E concentration were statistically signifcant
(p � 0.001), similar to the patients treated with the oral
supplement (p � 0.004) (Table 4).

After treatment, there was also a statistically signifcant
increase in vitamin A concentration in the blood plasma in
patients undergoing combination therapy and its decrease as
a result of the applied phototherapy (Table 4). Te difer-
ences between the groups after treatment were statistically
signifcant (p � 0.007) (Table 5).

Regarding the studied clinical parameters, the greatest
improvement in the repigmentation of skin lesions was
observed in patients treated in a combined manner, with
a decrease in VASI of 6.95± 4.69 (p< 0.001) (Table 4).
Scoring on the scale showed statistically signifcant difer-
ences in this respect between individual groups of patients
(p< 0.001) (Table 5). No adverse efects of the applied
therapies were observed.

Table 1: Analysis of the distribution of sex, age, and biochemical
parameters between the study group and the control group.

Variables Control group Study group p

Sex, N (%)
0.656χFemale 11 (55%) 28 (60.9%)

Male 9 (45%) 18 (39.1%)
Age (lata) 40.2 (7.5) 41.5 (10.3) 0.605T

CAT (10e4 × IU/g Hb) 71.3 (10.2) 68 (11.9) 0.283T

SOD (U/g Hb) 770.9 (107.8) 759.4 (116) 0.630U

GPX (U/g Hb) 8.05 (2.64) 8.2 (4.55) 0.691U

Plasma MDA (nmol/ml) 0.45 (0.09) 0.44 (0.08) 0.815T

MDA of erythrocytes
(nmol/g Hb) 22.91 (5.18) 26.81 (11.04) 0.202U

N, number; mean (SD), standard deviation. TAnalyzed by the independent
t-test; Uanalyzed by the Mann–Whitney U test; χanalyzed by the
chi-squared test.
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Te analysis of the change in the quality of life index
showed an improvement in the DLQI scale in the group of
patients treated in a combined manner. As a result of the
therapy, the DLQI index decreased by −1.90± 2.77 points.
Te diferences between the individual treatment groups
were statistically signifcant (p � 0.011) (Table 5).

With regard to the studied correlations of biochemical
and clinical parameters, a relationship was found between
the age of the patients and change in the concentration of
malondialdehyde in their plasma after phototherapy
(r� −0.629; p � 0.009) and isolated vitamin supplementa-
tion with antioxidant activity (r� −0.551; p � 0.033). A

Table 2: Analysis of the age, duration of the disease, and the degree of exposure to oxidative stress in the studied groups of people.

Variables FOTO FOTO+WIT WIT p

Patient’s age 2.7 (1.1) 2.4 (0.6) 2.1 [1] 0.321H

Duration of illness (years) 10.7 (5.5) 6.7 (4.2) 8.5 (8.5) 0.071H

Degree of exposure to oxidative stress (points) 43.9 [13] 38.3 (6.1) 42.1 (10.1) 0.266H

Median (p25–p75). HAnalyzed by the Kruskal–Wallis H test.

Table 3: Analysis of biochemical parameters and VASI and DLQI scales before therapy.

Variables FOTO FOTO+WIT WIT p

CAT (U/g Hb× 104) 69.83 (12.45) 64.79 (12.7) 69.19 (10.65) 0.457A

SOD (U/g Hb) 771 (122.1) 740.4 (96.9) 766.2 (131.7) 0.911H

GPX (U/g Hb) 7.35 (4.23) 7.22 (3.82) 10.09 (5.2) 0.172H

wit. A (μg/l) 0.57 (0.17) 0.66 (0.43) 0.57 (0.15) 0.992H

wit. E (μg/l) 8.8 (8.12) 2.83 (2.75) 4.48 (3.39) 0.041H

Plasma MDA (nmol/ml) 0.53 (0.33) 0.58 (0.31) 0.49 (0.29) 0.494H

MDA of erythrocytes (nmol/g) 0.58 (0.3) 0.49 (0.31) 0.53 (0.27) 0.719H

VASI (points) 19.13 (10.53) 18.08 (5.46) 16.1 (14.37) 0.299H

DLQI (points) 8.13 (3.9) 10.4 (4.63) 8.13 (5.48) 0.210H

Mean (SD), standard deviation. HAnalyzed by the Kruskal–Wallis H test; Aanalyzed by the ANOVA test.

Table 4: Comparison of biochemical parameters and VASI and DLQI scales before and after treatment.

Variables Group Before treatment After treatment p

CAT (U/g Hb× 104)
FOTO 69.83 (12.45) 71.28 (12.51) 0.597T

FOTO+WIT 64.79 (12.7) 68.73 (11.39) 0.287T

WIT 69.19 (10.65) 69.35 (9.29) 0.963T

SOD (U/g Hb)
FOTO 771 (122.1) 787.5 (155.5) 0.721T

FOTO+WIT 740.4 (96.9) 749.6 (72.4) 0.658T

WIT 766.2 (131.7) 781.8 (108.6) 0.609W

GPX (U/g Hb)
FOTO 7.35 (4.23) 28.7 (61.63) 0.233W

FOTO+WIT 7.22 (3.82) 11.37 (5.47) 0.023W

WIT 10.09 (5.2) 9.78 (4.25) 0.836T

wit. A (μg/l)
FOTO 0.57 (0.17) 0.53 (0.28) <0.001W

FOTO+WIT 0.66 (0.43) 0.85 (0.18) <0.001W
WIT 0.57 (0.15) 0.68 (0.18) 0.059T

wit. E (μg/l)
FOTO 8.8 (8.12) 9.05 (7.93) 0.605W

FOTO+WIT 2.83 (2.75) 16.65 (15.62) 0.001W

WIT 4.48 (3.39) 11.02 (7.8) 0.004W

Plasma MDA (nmol/ml)
FOTO 0.53 (0.33) 0.55 (0.29) 0.730W

FOTO+WIT 0.58 (0.31) 0.69 (0.6) 0.691W

WIT 0.49 (0.29) 0.47 (0.27) 0.733W

MDA of erythrocytes (nmol/g)
FOTO 0.58 (0.3) 0.8 (0.35) 0.048T

FOTO+WIT 0.49 (0.31) 0.67 (0.35) 0.256W

WIT 0.53 (0.27) 0.75 (0.35) 0.065T

VASI (points)
FOTO 19.13 (10.53) 11.97 (7.17) 0.001W

FOTO+WIT 18.08 (5.46) 11.13 (4.12) <0.001T
WIT 16.1 (14.37) 15.86 (14.1) 0.018W

DLQI (points)
FOTO 8.13 (3.9) 6.5 (3.25) 0.002W

FOTO+WIT 10.4 (4.63) 8.5 (4.22) 0.013W

WIT 8.13 (5.48) 7.8 (5.05) 0.138W

Mean (SD), standard deviation. WAnalyzed by the Wilcoxon test; Tanalyzed by the dependent t-test.
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similar relationship was found between the age of the pa-
tients and the change in plasma catalase concentration after
exposure to UVB at 311 nm (r� −0.582; p � 0.018). In both
cases, this relationship showed statistical signifcance and
was inversely proportional (Table 6).

Te statistical test showed a statistically signifcant
correlation between the score of the scale of exposure to
oxidative stress and the initial VASI (r� −0.322; p � 0.029)
(Table 7).

4. Discussion

Vitiligo therapy remains one of the most difcult derma-
tological challenges. Te aim of the treatment is to stop the
disease’s progression, stimulate the repigmentation of dis-
colored macules and stabilize the disease process [17].

Te current guidelines, developed by the Polish Der-
matological Society, recognize the use of UVB 311 nm
phototherapy in combination with topical steroids or cal-
cineurin inhibitors as the most optimal treatment regimen.
Te therapy should be continued for up to 2 years if we
observe stabilization of the disease and gradual repigmen-
tation of skin lesions. In the case of rapid disease progression
and no response to treatment after 3–6months, the con-
sensus is to use additional weekend mini-pulses from oral
glucocorticosteroids. Stabilization of the disease and further
lack of repigmentation suggests considering the use of
surgical methods or depigmentation procedures.

Considering the important role of oxidative stress in the
etiopathogenesis of vitiligo, its therapy should include the
supplementation of compounds with antioxidant properties.
However, there are no precise recommendations regarding
the form, dose and duration of such therapy. Previous
studies of their efectiveness in repigmentation of skin le-
sions in patients show contradictory results.

So far, preparations containing antioxidant enzymes
such as superoxide dismutase, catalase, and pseudocata-
lase have been used in local therapy with varying success
[18–20].

A greater achievement is the use of oral antioxidants.
Tey include hydrophobic antioxidants that inhibit the
process of lipid peroxidation, guarding the integrity of cell
membranes. Numerous studies have confrmed the efec-
tiveness of vitamins E and A, as well as plant extracts from
Polypodium leucotomos [21] and Ginkgo biloba [22].

A 2007 study showed that an oral supplement containing
alpha-lipoic acid, vitamins A and E, and polyunsaturated
fatty acids increased the efectiveness of UVB 311 [23].
Patients in the study group received the preparation
2months before and 6months during phototherapy. Almost
half of the patients treated in this way had over 75%
repigmentation compared to 18% in the placebo group.

In a 2015 study, the authors gave patients an antioxidant
containing 100mg of P. emblica, 10mg of vitamin E and
4.7mg of carotenoids 3 times a day. [24]. Compared to the
control group, treated topically and/or with UVB 311 nm
without additional supplementation, after 6months of
treatment, they had a signifcantly higher percentage of
whitewash repigmentation. Moreover, patients from the
control group showed more severe symptoms of in-
fammation (p � 0.002), faster progression of lesions
(p � 0.039), and a higher percentage of disease exacerba-
tions (p � 0.003).

Similar results, indicating the advisability of combining
phototherapy with oral vitamin E supplementation, were
obtained by Elgoweini and Din [25]. As a result of the above-
mentioned treatment, the patients achieved a higher per-
centage of repigmentation in comparison to the patients
using the isolated 311 nmUVB irradiation (72.7% vs. 55.6%).
Te therapy also resulted in a statistically signifcant re-
duction in the level of MDA in the plasma of patients from
the study group.

Tere are several reports on the benefcial efect of oral
supplementation with ginkgo biloba extract on the repig-
mentation of vitiligo lesions in the backs of the hands and
face. In one study, patients from group A received gingko
biloba extract in a dose of 40mg three times a day, while
patients from group B received a placebo [26]. In patients
treated with ginkgo extract, statistically signifcant inhibition
of disease progression was noted. Complete repigmentation
was observed in 10 patients in group A; in only 2 patients in
group B was a similar remission rate observed.

In a report from 2007, it was shown that the plant extract
of Polypodium leucotomos has antioxidant and immuno-
modulatory efects, improves repigmentation in patients
undergoing NB-UVB phototherapy [27]. 55 patients with
vitiligo received orally 250mg of the extract or placebo
3 times a day, in combination with NB-UVB twice a week for
25-26weeks. As a result of the therapy, a higher percentage
of facial and neck repigmentation was achieved in patients

Table 5: Analysis of diferences obtained after therapy for biochemical parameters and VASI and DLQI scales.

Variables FOTO FOTO+WIT WIT p

CAT (U/g Hb× 104) 1.45 (10.74) 3.93 (13.77) 0.16 (13.45) 0.711A

SOD (U/g Hb) 16.5 (181.7) 9.2 (79.2) 15.6 (125.5) 0.987A

GPX (U/g Hb) 21.34 (63.63) 4.15 (6.35) −0.31 (5.65) 0.154H

wit. A (μg/l) −0.04 (0.25) 0.19 (0.47) 0.11 (0.21) 0.007 H

wit. E (μg/l) 0.25 (4.93) 13.82 (14.16) 6.55 (8.46) <0.001H
Plasma MDA (nmol/ml) 0.02 (0.35) 0.11 (0.53) −0.02 (0.35) 0.748H

MDA of erythrocytes (nmol/g) 0.22 (0.4) 0.18 (0.52) 0.22 (0.42) 0.968A

VASI (points) −7.15 (5.7) −6.95 (4.69) −0.24 (0.35) <0.001H
DLQI (points) −1.63 (1.41) −1.9 (2.77) −0.33 (0.82) 0.011H

Mean (SD), standard deviation. HAnalyzed by the Kruskal–Wallis H test; Aanalyzed by the ANOVA test.
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receiving antioxidant supplementation, compared to the
control group (44% vs. 27%, p � 0.06).

Te results of the studies conducted so far indicate
a benefcial efect of oral antioxidant supplementation on the
efectiveness of the standardly recommended therapy.Tis is
also confrmed by the results of our research. However, this
issue requires further research in order to refne these
recommendations.

5. Conclusions

In conclusion, the overall results of our study show a clear
involvement of oxidative-antioxidant homeostasis in the
therapeutic process of vitiligo. Te use of combination
therapy, consisting of combining UVB 311 nm phototherapy
with oral supplementation of vitamins A and E, was asso-
ciated with the best results in terms of repigmentation of
vitiligo spots. It turned out that the age of patients sufering
from vitiligo who underwent NB-UVB 311 nm phototherapy
negatively correlated with a decrease in plasma MDA
concentration and an increase in CAT concentration in
erythrocytes, which allowed the conclusion that the efec-
tiveness of the therapy, which decreases with age, results
from a lower antioxidant capacity of the organism. It was
observed that the duration of the disease positively corre-
lated with the concentration of CATand SOD, which can be
explained by an attempt to compensate for oxidoreductive

disorders increasing over time. Te longer the disease du-
ration, the greater the reduction in patients’ quality of life.
Te additional burden of the patients with oxidative stress
factors turned out to be related to the greater intensity of the
disease activity in the patients. Te observations made
confrm the system’s attempts to maintain homeostasis in
the feld of oxidant-antioxidant balance, increasing with the
duration of the disease, and the ability to repair membrane
damage that deteriorates with age. It also signifcantly in-
fuences the higher degree of severity and extent of skin
lesions in these patients (VASI scale) and the lower im-
provement in the quality of life obtained after treatment
(DLQI scale). Tat is why, it is so important to implement
the therapy at an early stage of the disease’s development,
which provides the best opportunities for repigmentation of
skin lesions. Oral supplementation of vitamins A and E
during phototherapy also seems justifed, which seems to
increase the efectiveness of the treatment.
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Table 6: Statistical analysis of the correlation of age in relation to biochemical parameters with the division into the studied group.

Age of the
patient

FOTO FOTO+WIT WIT
r p r p r p

Te size of the obtained diferences after the therapy
CAT (U/g Hb× 104) −0.582 0.018 0.263 0.344 −0.050 0.859
SOD (U/g Hb) 0.143 0.597 0.197 0.483 −0.456 0.088
GPX (U/g Hb) 0.133 0.624 −0.088 0.756 0.235 0.399
wit. A (μg/l) −0.456 0.076 −0.170 0.545 −0.092 0.746
wit. E (μg/l) 0.382 0.144 −0.148 0.598 −0.214 0.445
Plasma MDA (nmol/ml) −0.629 0.009 0.005 0.985 −0.551 0.033
MDA of erythrocytes (nmol/g) −0.148 0.585 0.434 0.106 −0.133 0.637
VASI (points) 0.025 0.926 −0.123 0.664 −0.053 0.852
DLQI (points) 0.072 0.790 0.312 0.258 −0.234 0.402
r, analyzed by the Spearman’s rank correlation.

Table 7: Statistical analysis of the correlation of the degree of
exposure to stress in relation to the biochemical parameters ob-
tained before the therapy for all participants of the study.

Te degree of
exposure to oxidative
stress

All study participants

r p

CAT (U/g Hb× 104) −0.078 0.605
SOD (U/g Hb) 0.113 0.453
GPX (U/g Hb) −0.223 0.136
wit. A (μg/l) −0.018 0.906
wit. E (μg/l) 0.016 0.917
Plasma MDA (nmol/ml) 0.228 0.127
MDA of erythrocytes (nmol/g) 0.140 0.354
VASI (points) 0.322 0.029
DLQI (points) 0.026 0.866
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