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ABSTRACT 

Background: Vitiligo is a skin condition in which the skin loses its color due to the destruction of pigment cells , meantime 

oxidative stress plays a significant role in triggering this damage. Peroxidases are members of the oxidoreductases enzymes 

that reduce hydroperoxides via the decomposition of a great variety of substrates into harmlessly components. The oxidative 

cycle of peroxidases involves the reduction of an electron-donor substrate, in the presence of hydrogen peroxide . The heme 

enzyme; Myeloperoxidase (MPO) is released in the europhilic granules of neutrophils, and to a lesser degree in the lysosomes 

of monocytes to forming reactive oxygen intermediates (hypochlorous acid ; a powerful oxidant) to kill internalized bacteria 

and other pathogens.  

Objective: The study aims to assess oxidative stress in vitiligo patients by measuring peroxidase and myeloperoxidase 

activities  to explore their role in the diseases and the effect of phototherapy on the oxidative stress status represented by the 

oxidized proteins , enzymes activities and the level of calcium.  

Materials and methods: One hundred  fifty participants were included in the present study divided equally to three groups 

as follow: patients treated with NB-UVB(PUV), newly diagnosis groups(PV) , and apparently healthy as control(C). All 

studied parameters were determined by using appropriate  spectrophotometric method.  

Results: Results showed high significant increases in the serum oxidized proteins level , as well peroxidases  and MPO 

activities in both patients groups (PUV and PN) in comparison to that of C group While, no significant was observed in PUV 

compared with PN group for oxidized proteins level and significant increase in PN over PUV in activities of the two enzymes. 

In contrast the results appeared a significant decrease in calcium level of PUV  when compared with C. whilst, no significant 

changes were seen between the PN and C group as well as PUV with PN.  

Conclusion: The study showed that phototherapy reduces oxidative stress in vitiligo patients, reflected in decreased activity 

of antioxidant enzymes, resulting from reduced defense needs. Changes in oxidized protein and calcium were also observed, 

indicating a clear effect of the treatment on internal balance. 
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1. INTRODUCTION 

Vitiligo is a chronic pigmentary disorder causes the loss of skin color in blotches  because of melanocytes  destruction   [1], 

it affects the melanocytes, which are synthesizing melanin color within the skin and providing the skin with its natural 

pigmentation. Melanocytes, which are located in the basal layer of the epidermis and the hair follicles, have the principal 

function of producing melanin. Under the influence of an ultraviolet light stimulus, melanocytes are able to synthesize more 

melanin[2].  vitiligo typically gets broader over time until there is a significant loss of melanocytes in the epidermis and 

occasionally in the hair follicles.; there were several classifications of the disease depending on whether it is segmental or 

non-segmental [1]. This disease affects between 0.38 - 2.9% of the world’s population, in some populations, such as in India, 

the incidence is higher, affecting around 8% of the population [3]. Risk factors include family history, long exposure to 

stress, skin injuries, mental or physical illnesses, and in rare cases, smoking . Nonetheless, vitiligo is not infectious.The 

precise etiology of vitiligo remains unknown despite the existence of several theories regarding its pathogenesis[4]. Rapid 

advances in genetics, molecular biology, immunology, and intracellular signaling, in addition to oxidative stress (‘‘oxidant– 
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antioxidant’’ balance is tilted in favor of the ROS so that oxidative damage levels increase)  have provided new information 

concerning the mechanisms implicated in vitiligo pathogenesis [5-7]. Oxidative stress, a key pigment-deficient parcel of the 

epidermal defense system against various environmental factors including drastic temperature changes, biological, physical, 

and chemical stress, can produce damage not only on isolated pigments but also in metabolic networks such as enzymes and 

hormones. The balance of oxidative and antioxidative system guarantees normal skin cells [8]. 

Peroxidases (EC 1.11.1.X) are a wide category of enzymes, and the prosthetic group of peroxidases is frequently made up 

of heme with a proximal ligand that is a histidine residue. Depending on the reaction type, there are 14 different peroxidases, 

which remove reactive oxygen species (ROS) like hydrogen peroxide[9]. It can be classified into heme and nonheme 

peroxidases, the majority (80% ) are heme peroxidases [10]. Myeloperoxidase (MPO) (E.C 1.11.1.7) is commonly expressed 

in immune cells, including neutrophilic polymorphonuclear leukocytes, Neu, Lym, Mono, and macrophages. It belongs to 

the heme peroxidases subfamily[11]. The storage of MPO in cytoplasm membrane-bound azurophilic granules which are 

during activation, these granules are secreted out by degranulation or exocytosis to the extracellular space. OS plays an 

essential role in the release of the MPO enzyme from these cells . The MPO constitutes 5% dry weight of Neu and 25% of 

the azurophilic granular proteins[12]. Released MPO from activated Neu, Mono, and macrophages at the site of 

inflammation, using H2O2 to oxidize many substrates, such as halides (Chloride and bromide), and pseudohalides such as 

thiocyanate (SCN-). This reaction forms hypochlorous acid (HOCl), hypobromous acid (HOBr), and hypothiocyanous acid 

(HOSCN)[12].  

This study aims to evaluate the effect of phototherapy on the levels of some biomarkers associated with oxidative stress, 

including peroxidase and myeloperoxidase activity, oxidized protein levels, and serum calcium level in Iraqi vitiligo patients. 

This study aims to highlight the potential role of phototherapy in reducing oxidative stress and improving biochemical 

balance. 

2. MATERIALS AND METHODS 

  This study was conducted between October 2024 and February 2025, and it involved 150 participants (27-40 years old) 

who were attending Dermatology and Venereology Department of the Baghdad Teaching Hospital, located in the Medical 

City Complex, and Al-Imamain Al-Kadhimiya Teaching Hospital in Iraq. The participants were divided into three groups,50 

patients receiving NB-UVB (50 to 100 sessions) treatment (PUV) were in the first group. There were 50 newly diagnosed 

patients(PN) in the second group and 50 people who appeared to be in healthy individuals (C) in the third. The PUV group 

was divided between active and stable vitiligo by a ratio of one to two, while the PN group all had active vitiligo. all 

participants underwent a personal interview utilizing a specifically created questionnaire format that included their complete 

medical history and all pertinent details. Protocol was approved by the Ethics Committee of the College of Science/ 

University of Baghdad (Ref:CSEC/1224/0123). The exclusion criteria of samples include autoimmune diseases ; eye cataract 

or skin cancer; psoriasis and history of cutaneous photosensitivity; pregnancy; lactation; diabetic; anemia . Ten milliliters of 

room-temperature venous blood were collected as samples, and the tube was centrifuged for five minutes at 3,000 cycles per 

minute. Before being examined, the serum was placed in an Eppendorff tube and kept in a freezer at -20°C. Peroxidases 

activity was assayed by colorimetric method[13]. Serum MPO activity was determined by the method of Klebanoff and 

Clark[14]. The carbonyls in oxidized proteins were determined using a spectrophotometric method according to the DNPH 

alkaline method[15]. Calcium level was measurement by using  colorimetric analysis. SPSS version 26 was used to properly 

characterize the data utilizing licensed materials. Using one-way ANOVA, the study's data was presented as mean± standard 

deviation (mean± SD), and correlation between variables was determined by person correlation coefficients (r). The 

ROC(Receiver operating -characteristic curve) is an analysis of statistics that determines the optimal specificity and 

sensitivity of a diagnostic test by plotting the association between sensitivity and 1-specificity. 

3. RESULTS  

The study included 150 participants, and the samples were of both gender and distributed equal in all groups .The general 

anthropometric of the participants are represented in Table 1. age were of the (PUV,PN and C  ) groups  ranging from (27 to 

40) years. Also the individual’s  BMI (an anthropometric assessment based on their weight and height that aids in determining 

their obesity status) was showed in Table (1). A non-significant variance (p > 0.05) in (mean ± S.D) of age, height, weight 

and BMI between the three groups were indicated; the results showed that individuals were overweight (BMI>26) for the 

three groups.  
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Table (1): The demographic characteristics of the three groups. 

Parameter 

(Mean ± S.D ) 

PUV group  

 

(25men+25women) 

PN group 

 

(25men+25women) 

C group  

 

(25men+25women) 

P-value 

Pa Pb Pc 

Age (years) 32.80 ± 3.90 32.23 ± 4.17 32.35 ± 4.16 0.827 0.996 0.778 

Height (cm) 166.25 ±10.93 168.03 ±10.65 166.4 ± 8.89 0.998 0.757 0.717 

Weight (Kg) 69.5 ± 8.08 73.15 ± 11.61 70.25 ± 9.55 0.938 0.389 0.227 

BMI (Kg/m²) 26.13 ± 1.66 26.75 ± 1.65 26.35 ± 2.73 0.890 0.665 0.386 

(BMI): Body mass index, (Pa): indicated a significant difference between PUV and C, (Pb): indicated a significant 

difference between PN and C, and (Pc): indicated a significant difference between PUV and PN, P-value less than 

0.05 (significant). 

Serum total peroxidases activity was determined in all the studied groups ,and the results are presented in Table (2), which 

revealed the presence of a high significant increase in the serum peroxidases activity in both patients groups (PUV and PN) 

in comparison to that of C group and significant increase of total peroxidases in PN over PUV . The results of MPO showed 

that  there was a significant increase in MPO activity in patients groups (PUV and PN) compared with C group , as well as, 

significant increase in PN compared with PUV group .The oxidized proteins level was increased significantly in PUV and 

PN group, compared to C group. While, no significant was observed in PUV compared with PN group. The results of  Ca+2  

was appeared a significant decrease for  PUV group when compared with C, whilst, no significant changes were seen between 

the PN and C groups as well as PUV with PN. 

Table (2): Comparison of serum total peroxidases activity , Myeloperoxidase activity, oxidized protein and calcium 

in sera of the three studied groups. 

Parameter 

(Mean ± S.D ) 

PUV group 

 

PN group 

 

C group 

 

P-value 

Pa Pb Pc 

Total peroxidases 

activity U/L 

22.86 ± 7.48 26.40 ±6.61 

 

12.09 ± 5.29 <0.001 <0.001 0.044 

MPO activity U/L 37.05 ±5.70 40.30 ± 6.16 27.66 ±3.34 <0.001 <0.001 0.017 

Oxidized protein 

(µM) 

20.38 ± 3.83 21.78 ± 3.64 7.44 ± 1.59 <0.001 <0.001 0.127 

Ca+2 (mg/dL) 6.03 ± 0.45 6.32 ± 0.77 6.39 ± 0.46 0.019 0.849 0.074 

 (Pa): indicated a significant difference between PUV and C, (Pb): indicated a significant difference between PN and 

C, and (Pc): indicated a significant difference between PUV and PN, P-value less than 0.05 (significant). 

The correlation between peroxidases activity , MPO activity  and other studied for  both patients groups (PUV, and PN) were 

examined as summarized in Table 3. 
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Table (3): Correlation between peroxidases activity and MPO activity with other studied parameters for the 

PUVand PN groups. 

 

  Parameter 

PUV Group PN Group 

peroxidases 

activity 

MPO activity peroxidases 

activity 

MPO activity 

Age 

 

r 0.177 0.178 -0.157 0.001 

P-value 0.472 0.272 0.333 0.998 

 

BMI 

r 0.008 -0.087 0.064 0.142 

P-value 0.962 0.593 0.693 0.384 

peroxidases 

activity  

r 1 0.023 1 0.254 

P-value  0.886  0.114 

MPO activity r 0.023 1 0.254 1 

P-value 0.886  0.114  

Oxidized 

protein 

r 0.143 -0.06 -0.197 0.07 

P-value 0.378 0.715 0.224 0.666 

Ca+2 r 0.357 -0.108 -0.068 -0.077 

P-value 0.024 0.508 0.676 0.636 

P-value less than 0.05 (significant). 

Peroxidases activity showed  a medium positive correlation with Ca+2in the PUV group with P-value (0.024) .  

A diagnostic test's optimal specificity and sensitivity are determined via statistical analysis Receiver Operating Characteristic 

Chart (ROC), which plots the association between sensitivity and 1-specificity. The following Figure (1and 2) , Table( 3 and 

4) represents ROC curve of total peroxidases activity & MPO activity in PUV and PN. 

 

Figure 1: ROC curve of total peroxidases activity & Myeloperoxidase activity in PUV and control groups . 
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Table( 3) : Measurements of AUC, P-value, Lower Bound , Upper Bound , Cut-Off Value, Sensitivity and 

Specificity for total peroxidases activity & Myeloperoxidase activity in PUV and control groups . 

parameter AUC SE P-value Asymptotic 95% Cl Cut-Off 

Value 

Sensitivity Specificity 

Lower 

Bound 

Upper 

Bound 

peroxidase 

activity 

0.832 0.049 <0.001 0.736 0.928 14.81 82.5% 90.0% 

MPO 

activity 

0.890 0.041 <0.001 0.811 0.969 30.34 80.0% 87.5% 

 

 

Figure 2: ROC curve of total peroxidases activity & Myeloperoxidase activity in PN and control groups . 

 

Table ( 4) : Measurements of AUC, P-value, Lower Bound , Upper Bound , Cut-Off Value, Sensitivity and 

Specificity for total peroxidases activity & Myeloperoxidase activity in PN and control groups . 

parameter AUC SE P-value Asymptotic 95% Cl Cut-Off 

Value 

Sensitivity Specificity 

Lower 

Bound 

Upper 

Bound 

peroxidase 

activity 

0.898 0.039 <0.001 0.821 0.974 17.94 90.0% 90.0% 

MPO 

activity 

0.928 0.032 <0.001 0.865 0.991 30.86 85.0% 90.0% 

 

4. DISCUSSION 

Vitiligo is defined as an autoimmune disease distinguish by loses color in additional to patches of several shapes driven by 

the caused by the skin's melanocytes being destroyed or ceasing to function, therefore, appearance of white spots with 

variable colors on areas of the body, including hair [1]. Melanocytes of vitiligo patients are greater susceptible to oxidative 
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damage. The presence of a genetic background that is susceptible combined with additional environmental stress results in 

extensive changes to the antioxidant system [2].Meanwhile , oxidative stress (OS) is considered to be one of the possible 

pathogenic events in melanocyte loss [16]. Vitiligo vulgaris has been reported to be more prevalent in women, however, 

greater response to the treatment in men has been observed, in spite  of this women exhibited better quality of life and a 

lesser degree of stress than men vitiligo individuals [2] . When conducting statistical analysis between women and men, we 

did not observe any statistically significant differences. The results of Khudhair and coworkers appeared that no difference 

in the age of patients compared with control, confirming our findings [17]. This is because a particular age group was the 

focus of the study, and it was fixed for all groups. The age (mean ± S.D) of PUV, PN and control groups were (32.80 ± 3.90), 

(32.23 ± 4.17), and (32.35 ± 4.16) years, respectively. According to Table 1 of the current study, there was not a significant 

difference in the BMI of the patients and controls as well  all participants in this wok were overweight. A study by Dragoni 

et al. found no significant association between obesity and vitiligo. However, the study noted that obese patients were more 

likely to develop itchy skin patches[18].The results that presented in Table (2) revealed the presence of high significant 

increases in the serum peroxidases activity in both patients groups (PUV and PN) in comparison to that of C group and a 

significant increase of total peroxidases in PUV over PN . During the OS, an imbalance between the production and 

degradation of reactive oxygen species  (ROS) occurs. Peroxidases are widespread enzymes perform an important role as 

antioxidants or starters for oxidative reactions by generating ROS. The capacity of human peroxidases to generate cytotoxic 

hypohalous (HOX, X= Cl–, Br–, and I–) and hypothiocyanous (HOSCN) acids account for their antimicrobial 

actions[9].However, the overproduction of these highly reactive oxidants due to unfavorable excessive peroxidases activity 

causes direct oxidation of the lipids, proteins and other macromolecules leading to OS [19]. On the other hand, this increasing 

in the peroxidases activity might be due to the (MPO), or other heme peroxidases, which may in turn increases the oxidant 

that leads to OS. All heme peroxidases have the ability to react with H2O2 to form an oxidized enzyme intermediate that 

subsequently oxidizes a substrate [20]. One of the major sources of ROS is NADPH oxidase family. Superoxide radicals 

(O2
●–) are produced by enzymes and are the precursor to many ROS. Thus, (O2

●–) can be spontaneously or catalytically (by 

Superoxide dismutase SOD) converted into hydrogen peroxide, the main substrate which peroxidases act on , and is one of 

the major oxidants, in vivo. Under cellular disorders, relatively high levels of H2O2 can be generated, fueling peroxidases 

activity [21].Melanocytes responsible for the pigment production are especially fragile when exposed to the high 

concentration of ROS. Hydrogen peroxide (H2O2) is especially damaging to melanocytes [22].the melanocytes do not 

undergo the mitophagy process and continue melanin production even if the mitochondria are damaged by high H2O2 

concentration. It is found that melanocytes’ mitophagy is also inhibited by the high activity of the P53 factor stimulated by 

the high production of H2O2. Damaged mitochondria produce excessive ROS, causing OS, until the well-known apoptosis 

process is induced [23]. It has been found that overproduction of ROS in melanocytes precedes an immune response in the 

form of increased levels of H2O2. The immune response following overproduction of ROS in melanocytes is an increased 

infiltration of T cells into the epidermis and a sharp rise in H2O2 concentrations [24]. Ultimately, vitiligo is a lesion resulting 

from the accumulation of H2O2, which is the substrate for peroxidase [25]. The results of MPO activity showed that  there 

was a significant increase in patients groups (PUV and PN) compared with C group. Myloperoxidase (MPO) is an essential 

enzyme of the innate immune defense system. In neutrophils, MPO promotes the generation of anti-microbicidal reactive 

intermediates. Because of the strong oxidant potential of the side products, MPO is potentially harmful for host cells [26]; 

high MPO activity in aggressive neutrophils is associated with damage to healthy host cells. The cytotoxicity of MPO is not 

limited to bacterial cells. The enzyme can also promote the destruction of foreign and healthy host eukaryotic non-phagocytic 

cells by inducing the excessive generation of reactive halogenating species [27]. Advanced activation of neutrophils, 

however, causes spillover of MPO and other cellular components from broken cells to the environment. This, in turn, can 

decimate melanocytes and in this way trigger depigmentation (He et al., 2022). Vitiligo is associated with an increased 

autoimmune response, where immune cells (such as CD8+ T cells) attack melanocytes [28]. This immune stimulation leads 

to the activation of neutrophils and macrophages, which increases the secretion of MPO and other oxidants that contribute 

to melanocyte damage [29]. As mentioned previously in vitiligo patients, there is an imbalance between antioxidants and 

free radicals, leading to the accumulation of ROS, such as H₂O₂ [30].  H₂O₂ and other oxidants cause damage to DNA, 

proteins, and lipids in melanocytes, leading to their death or impaired function. Production of H2O2, which is a good substrate 

for the MPO to form (HOCl) [12]. Myeloperoxidase (MPO), one of the heme enzymes secreted by activated neutrophils 

during an inflammatory response, is responsible for converting  H₂O₂ to hypochlorous acid (HOCl), a potent oxidizing agent. 

HOCl reacts with the amino acid tyrosine, oxidizing it to tyrosyl radicals, which are highly reactive and covalently bond with 

other cellular proteins, leading to the formation of abnormal bonds such as dityrosine. These structural modifications 

contribute to functional damage to proteins within cells[31] .Tyrosine oxidation and the subsequent formation of harmful 

compounds impair the effectiveness of the biological pathways responsible for melanin synthesis, leading to melanosome 

dysfunction and skin pigmentation disorders[32]. Studies have shown that HOCl has a high capacity to oxidize proteins, 

lipids, and DNA, causing direct damage to sensitive cell organelles, especially melanosomes, the organelles responsible for 

the synthesis, storage, and transport of melanin within melanocytes.  Melanosome damage resulting from oxidation of their 

components, such as lipid membranes or the enzyme tyrosinase within them, leads to a disruption of the pigmentation process 

and impairs the melanocyte's ability to produce melanin normally. Furthermore, the accumulation of HOCl within the 

melanocyte environment may trigger a series of oxidative and inflammatory responses, promoting melanocyte death by 
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oxidative stress in vitiligo[28, 33]. OS has been implicated in the pathogenesis of vitiligo, and therapeutic interventions that 

address free radical reduction and antioxidant support could potentially bring about a greater improvement in repigmentation 

rates in this chronic condition. Via these modalities, phototherapy possibly plays a modulatory role in ROS production and 

improves the antioxidant defense system. Phototherapy works through light activation of tryptophan within the cell and a 

cascade of cellular pathways involving the formation of oxygen-derived species (ODS). As a result, the cellular metabolism 

is increased, and the DNA repair mechanisms are activated, which reduces ROS production, a possible explanation of how 

phototherapy can decrease the oxidative damage in patients with active vitiligo [34, 35]. Meanwhile the photomodulation 

obtained with the use of the main types of phototherapy, such as narrowband ultraviolet B radiation (NB-UVB), influences 

these mechanisms in such a way that ROS levels are significantly reduced after sessions of these treatments [36]. After 

phototherapy, the levels of H2O2 in lesions decrease significantly in the seventeen weeks of follow-up [37]. This explains the 

decreased activity of total peroxidase and MPO in PUV compared with PN group. The oxidized protein is one of the  most 

common indicators of protein oxidation and results from the attack of free radicals on protein chains, leading to direct 

oxidation of amino acids such as cysteine, methionine, tyrosine and tryptophan, which changes their biological function and 

thus damages the tertiary structure of proteins, which disrupts their biological function [38]. Likewise it’s level was increased 

significantly  in PUV and PN group, compared to control group. When exposed to high OS, the level of oxidized proteins 

increases significantly due to the increase in ROS that lead to the modification of amino acids in proteins through the 

formation of protein carbonyls [39]. No significant was observed in PUV compared with PN group. Phototherapy may reduce 

the production of free radicals, but it does not have a direct mechanism to repair previously damaged proteins. Calcium 

(Ca+2)  is a mineral essential for skin health. It helps regulate skin cell growth and repair, and imbalances in its levels are 

linked to the development of certain skin diseases[40].The results appeared to show a significant decrease in Ca+2 of PUV  

when compared with control, whilst, no significant changes were seen between the PN and Control groups as well as PUV 

with PN. Oxidative stress leads to the excessive production of ROS in melanocytes.This excessive production can disrupt 

mitochondrial function, affecting intracellular calcium balance [41].This leading to increased Ca+2 entry into the cells and 

attempts to repair oxidative damage, thus decreasing blood levels. Vitiligo patients suffer from a deficiency of vitamin D, 

which is essential for regulating Ca+2 levels [42]. Phototherapy stimulates the production of vitamin D, which leads to the 

absorption of Ca+2 from the intestine, stimulates its storage in the bones, and reduces its levels in the blood [43]. A study by 

Takci et al. found that Ca+2 levels were lower in vitiligo patients compared to the control group [42]. Also, a study in Egypt 

by Hussein et al, found that Ca+2 levels were significantly decrease in vitiligo patients compared to the control group [44]. 

While a study in Iran by Mogaddam et al. found that Ca+2 levels were no significant difference in vitiligo patients compared 

to the control group[45]. The correlation results in Table 3 indicate medium positive correlation peroxidases activity with 

Ca+2 level in the PUV group. When exposed to OS resulting from the accumulation of H₂O₂, cells stimulate calcium-

dependent signaling pathways, leading to Ca+2 entering the cell to activate damage-repair mechanisms or stimulate the 

production of endogenous antioxidants. Conversely, an increase in the activity of the peroxidase enzyme, which decomposes 

H₂O₂, is observed as a protective response to reduce oxidative damage to pigment cells[21, 42]. It is believed, according to 

the data, that this simultaneous interaction between low calcium and high peroxidase with phototherapy reflects the cell's 

efforts to repair oxidative damage. The Roc curve's findings demonstrated the diagnostic susceptibility of peroxidase activity 

and MPO activity to PUV and PN. In PUV Patients Roc cut off point for peroxidase activity and MPO activity was calculated 

. Peroxidase activity shown cut off point was (14.81) and the AUC was (0.832). The best cut-off point shows a sensitivity of 

82.5% and specificity of 90.0%. MPO activity  shown cut off point was (30.34) and the AUC was (0.890) ,The best cut-off 

point shows a sensitivity of 80.0% and specificity of 87.5%.In PN Patients peroxidase activity shown the cut off point was 

(17.94) and the AUC was (0.898). The best cut-off point shows a sensitivity of 90.0% and specificity of 90.0%. MPO activity 

shown the cut off point was (30.86) and the AUC was (0.928).The best cut-off point shows a sensitivity of 85.0% and 

specificity of 90.0%. ROC curve results, peroxidase activity and MPO activity may help diagnose PUV and PN. Note that if 

the area under the curve is less than 0.5, this test is not used in diagnosing the disease. 

5. CONCLUSION 

Development  of the chronic skin disorder (vitiligo ) is linked with complex mechanisms including oxidative stress. 

Meanwhile , phototherapy impact on some biomarkers associated with oxidative stress was evaluated by measuring 

peroxidases and myeloperoxidase activities, as well as the levels of oxidized protein and calcium for newly diagnosed (PN) 

and receiving phototherapy(PUV)  Iraqi vitiligo  patients and also for apperently control (C) person . The results showed 

significant increasing  in antioxidant enzymes  activities and oxidized protein  for  PN and PUV compared to the C .  Like 

wise a decrease in calcium level was observed in PUV compared with C.The comparison between PUV and PN indicated 

clear decreases in two enzymes activities with no significant difference  in oxidized protein and calcium  levels  . These results  

indicated changes in peroxidaaes and myloperoxidases activities in vitiligo improving the oxidative stress mechanism of this 

disease . On the other hand the positive effect of phototherapy  was proved  by  decreasing the oxidative status in these 

patients and thus reducing the need for peroxidase and myeloperoxidase activity. 
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