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 Abstract 

ackground: Vitiligo is the most prevalent pigmentary disorder which occurs 

worldwide. The etiopathogensis of vitiligo is complex, and includes genetic 

factors, autoimmune process, and infectious factors. Alopecia areata is a 

recurrent, nonscarring type of hair loss considered to be an autoimmune process. 

Though its etiopathology is not fully understood, there are claims that imbalance of 

trace elements may trigger the onset of alopecia areata. 

Objectives: The objective of this study was to evaluate the levels of zinc, copper and 

magnesium in serum and hair of vitiligo and alopecia areata patients hopefully to gain 

a better understanding of the role of these trace elements in both diseases. 

Methods: Twenty alopecia areata patients, twenty vitiligo patients, and twenty age 

and sex matched controls were studied. Samples were analyzed using atomic 

absorption spectrophotometric methods. 

Results:  Serum and hair zinc levels were significantly decreased in alopecia areata 

patients and also in vitiligo patients compared with controls. Serum and hair levels of 

copper and magnesium showed insignificant rise in both diseases when compared 

with controls. 

Conclusions: Copper and magnesium levels are not altered in alopecia areata or 

vitiligo, but decreased zinc levels may play an important role in the etiopathogensis of 

both diseases. 
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 الخلاصة

داء انةهبق ٌعدةر  يٍ اكثر الايراض  اندصةغٍث  شٍوعبً عهى انًستدو  انعتبنًًم يستةةبج َ توء انًترض  الخلفية:

لالاج انًُبعتث انااخٍتثت تانعوايتم انًعدٌتثم داء انثعهتا هتو ااتد اَتوا  هً يدعتددت تخ تًما انعوايتم انويا،ٍتثت ا تد

فقداٌ ان عر غٍر انُدبً انًدكري تٌعدةر يٍ ا دلالاج انًُبعث انااخٍثم ببنرغى يٍ اٌ يسةةبج َ وء انًترض غٍتر 

 ضم يفهويث بصويت كبيهثت الا اٌ انةعط ٌعدقد اٌ عدو خوازٌ انعُبصر انعئٍهث قد خؤدي انى َ وء انًر

انهتد  يتٍ انديا تث هتو خقٍتٍى يستدوٌبج انسَتات انُمتبش تانًغٍُستٍوو فتً يصتم دو تشتعر  الهدف من الدراسةة:

انًرظى انًصببٍٍ بداء انةهبق تداء انثعها عهى ايم انمصول عهى فهى ااستٍ نتدتي هتاِ انعُبصتر انعتئٍهث فتً 

 كلا انًرظٍٍم

ًً بداء ان الطرائق: ًً يصتبببً بتداء انثعهتا تع ترٌٍ انديا ث شًهح ع رٌٍ يرٌعبً يصبببً ةهتبقت ع ترٌٍ يرٌعتبً

يتتٍ الاشتتابص الاصتتمبء بًادهتت  الاعًتتبي تيتتٍ كتتلا انسُستتٍٍ كًسًوعتتث  تتٍهرتم انًُتتب   ختتى قٍب تتهب بهرٌقتتث 

 الايدصبص انايي انهٍفًم

يستتدوٌبج انسَتتا فتتً يصتتم دو تشتتعر انًرظتتى انًصتتببٍٍ بتتداء انةهتتبق تداء انثعهتتا ت تتدج  اج قًٍتتث  النتةةجئ :

ٍث قهٍهث يقبيَث بًسًوعث انسٍهرتم يسدوٌبج انُمبش تانًغٍُسٍوو فً يصم اندو تان تعر اههترج ايخفبعتبً ااصبئ

 بدتٌ قًٍث ااصبئٍث يقبيَث بًسًوعث انسٍهرت فً كلا انًرظٍٍم

يسدوٌبج انُمبش تانًغٍُسٍوو نى خدغٍر فً يرظى داء انةهبق ات داء انثعها تنكٍ هةتوغ يستدوٌبج لاستنتجججت: ا

 قد خهعا دتياً يهًبً فً َ وء يسةةبج انًرظٍٍم انسَا

B 
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Introduction 

Vitiligo is a non contagious acquired 

pigmentation disorder characterized by 

sharply-defined white patches of 

variable shape and dimensions, inc-

reasing in size and number with time
 

(1)
. The histological picture shows loss 

of melanocytes and melanin in the 

white patches and an inconstant 

lympho-mononuclear infiltrate in the 

advancing margins of vitiligo
 (1)

. It 

occurs worldwide, with an incidence 

rate between 0.1-2%
(2, 3)

, irrespective 

of age, race
(2, 4)

, ethnic origin, or skin 

color
(5)

.The etiopathogensis of vitiligo 

is complex, and includes genetic 

factors, autoimmune process, infec-

tious factors, and psychological factors 

(stress and personality characteristics 

of patients)
 (6)

. Zinc is one of the 

important trace elements related to 

health and disease
 (7)

. Zinc in 

combination with other micronutrients 

such as copper, cobalt, nickel, iron, 

manganese and calcium
 (8)

 plays an 

important role in the process of 

melanogenesis
 (8, 9)

. 

Alopecia areata (AA) is a recurrent, 

nonscarring type of hair loss that can 

affect any hair bearing area. The 

incidence of AA is 1-2% of population. 

The pathophysiology of AA is 

considered to be T-cell mediated 

autoimmunity that occurs mostly in 

genetically predisposed individuals
 (10)

. 

In addition to disturbance of immune 

function, complex interactions between 

predisposing genetic and environ-

mental factors act as triggers for 

disease progression
 (11)

. Also, 

perifollicular nerves and vasculature, 

viruses, trace element alterations
 (12)

, 

endocrine disorders, and thyroid 

dysfunction
 (13)

 have been hypothe-

sized. There are claims that imbalance 

of trace elements may trigger the onset 

of AA. The objective of this study was 

to evaluate the levels of zinc, copper 

and magnesium in serum and hair of 

vitiligo and AA patients and compare 

them with healthy people (controls). 

Material and Method 

The study was conducted in the 

departments of dermatology, Al-

Kadhymia Teaching Hospital, and 

Chemistry and Biochemistry, College 

of Medicine/ Al-Nahrain University. 

The study group consisted of 20 cases 

of vitiligo and 20 cases of alopecia 

areata. Twenty age and sex matched 

healthy subjects were included as 

controls. Patients who had taken 

systemic or topical treatment within 

three months before the present study 

were excluded. 

Five milliliters of venous blood were 

collected in plane tubes without 

anticoagulant, let to clot at room 

temperature then centrifuged at 3000 

rpm for five minutes. The serum 

obtained was divided in proper aliquots 

and then kept frozen at -20°C until 

used for analysis. While the hair 

samples of the same patients and 

controls were taken from the back of 

the head (approximately 0.1g) and kept 

in plane tubes until preparation for 

analysis.  

Zinc, Copper and Magnesium-

analysis: 

Preparation of hair samples was done 

by digesting 0.1 g of the samples 

(which were cut into very small pieces) 

with 15ml of conc. HNO3, heating 

gently until the samples are completely 

dissolved. Samples of serum (diluted 

1:10) with distilled water and hair 

samples (diluted 1:20) with distilled 

water were analyzed for zinc and 

copper with atomic absorption 

spectrophotometer. For magnesium 

analysis, serum (diluted 1:50) with 

LaCl3 and hair samples (diluted 1:20) 

with LaCl3. The samples were run with 
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their corresponding standards and 

obtained from their standard curve. 

 

Statistical analysis: 

All data were given as mean ±standard 

deviation (SD). The Microsoft Office 

Excel program (version 2007) was 

used for statistical analysis. Students’t’ 

was applied for data analysis. The P 

value of <0.05 was considered to be 

statistically significant. 

Results 

The study included 20 patients with 

vitiligo (10 women and 10 men) age of 

those patients ranged from 14 to 50 

years (mean age=32.27 years), 20 

patients with alopecia areata (9 women 

and 11 men) age of those patients 

ranged from 11 to 49 years (mean 

age=28.37 years), and 20 controls 

whose ages were between 11-49 years 

(mean age=28.37 years).This study 

shows that serum zinc levels are 

significantly lower than control in both 

diseases, while the mean values of 

copper in AA are insignificantly higher 

than controls but unchanged in vitiligo 

patients. 

Magnesium levels were insignificantly 

higher than control levels in both 

diseases. The results are shown in table 

(1).   

Table 1: Mean concentration of trace elements (Zn, Cu and Mg) in serum of 

alopecia areata patients, vitiligo patients and controls.  
Trace elements Mean ±SD of 

controls 

Mean ±SD of AA 

patients 

P -

value 

Mean ± SD of vitiligo 

patients 

P -

value 

Zinc (µg/dL) 59.37 ±6.95 31.69 ±8.65 P< 0.05 40.16 ±6.52 P< 0.05 

Copper (µg/dL) 94.66 ±7.07 103.55±19.64 P> 0.05 94.35 ±4.84 P> 0.05 

Magnesium  

(mg/dL) 

3.87 ±0.49 3.99 ±0.23 P> 0.05 4.16 ±0.09 P> 0.05 

 

Table 2: Mean concentration of trace elements (Zn, Cu and Mg) in hair of 

alopecia areata patients, vitiligo patients and controls.  
Trace elements Mean ±SD of 

controls  

Mean ±SD of AA 

patients  

P -

value 

Mean ± SD of vitiligo 

patients  

P -

value 

Zinc (µg/g) 65.02±14.64 52.5±6.58 P<0.05 48.3±0.31 P< 0.05 

Copper (µg/g) 21.07±0.40 21.3±0.10 P> 0.05 21.35±0.36 P> 0.05 

Magnesium 

(µg/g) 

42.04±5.31 59.14±29.20 P> 0.05 44.71±0.95 P>0.05 

 

Levels of zinc in the hair of AA and 

vitiligo patients were significantly 

lower than those of controls, while hair 

levels of copper and magnesium were 

insignificantly higher than controls in 

both diseases. See table (2). 

Discussion 

A number of studies have been made 

to reveal the effect of trace elements on 

different dermatological diseases. Bhat 

YJ et al. showed significant decrease 

in serum zinc levels in AA patients 

whereas serum copper and magnesium 

levels showed insignificant rise 

compared to controls
 (14)

, which  

support the results obtained from our 

study for the serum levels of the AA 

patients. Bruske and Salfeld
 
 

interpreted the statistical association of 

blood and serum levels of zinc, 

magnesium, and copper in patients 

with many dermatological disorders 

including AA and after comparing with 

healthy people did not find any change 

in serum levels of zinc and copper, but 

found significantly higher level of 

magnesium
(15)

. 
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Mohamed M. et al. conducted a study 

to estimate copper and zinc levels in 

serum and skin of vitiligo patients; 

they found a significant reduction in 

serum zinc, while the results of copper 

analysis in vitiligo neither support a 

deficiency role for copper nor justify 

its use in the treatment of that disease
 

(16)
. This also supports our study for 

vitiligo patients.  Tasaki M. et al. 

studied the serum levels of copper and 

zinc in different dermatological 

diseases including AA; they found that 

serum zinc levels were significantly 

decreased in some of these diseases 

among them is AA
 (17)

. Using hair to 

assess essential elements is more 

controversial, yet researchers have 

found many correlations of essential 

elements to diseases, metabolic 

disorders, environmental exposures, 

and nutritional status
 (18, 19)

. Compared 

to other types of clinical specimens, 

hair has different uses and even 

advantages over blood or urine, while 

urine and blood tend to show current or 

recent body status, hair represents a 

longer time frame, potentially years. 

Elements also occur in hair at high 

levels, allowing for more sensitive and, 

because of higher levels, more 

analytically accurate results. Mussalo-

rauhama H. et al. studied different 

trace elements in serum and hair of 

alopecia patients; some elements were 

significantly different while others 

were not altered
 (12)

. The varied results 

of the levels of magnesium, copper, 

and zinc in various studies can be 

explained on the basis of sample size, 

methodology, and population variation. 

The present study showed significantly 

low levels of zinc in serum and hair of 

patients with vitiligo and AA 

compared to control group. As 

cofactors of metalloenzymes, zinc has 

considerable effects on nearly all 

aspects of the metabolism that takes 

place in the organs of the body, 

including the skin. So, zinc deficiency 

induced by trace element replacements 

with heavy metals can cause the onset 

of AA besides other factors
 (12)

. 

Vitiligo is an acquired depigmenting 

disorder due to loss of melanocytes
(20)

, 

and zinc in combination with other 

micronutrients such as copper, cobalt 

nickel, iron, manganese, and calcium
(8)

 

plays an important role in the process 

of melanogensis
(8, 9)

. They catalyze the 

rearrangement of dopachrome to form 

5, 6-dihydroxy indole-2-carboxylic 

acid (DICA)
 (8, 9)

, and enhancement of 

eumelanin polymer formation from 

monomers
 (8)

. This process is the final 

stage of eumelanin formation in 

melanogenesis
 (8)

 so zinc may have an 

important effect on vitiligo. The levels 

of copper and magnesium were not 

found to be significantly effective in 

either vitiligo or AA patients because 

their levels were not very much altered 

in serum or hair of these patients when 

compared to controls. 

Further investigation taking larger 

number of patients and also dividing 

them into further classifications of 

these diseases to obtain better 

knowledge of the effect of these trace 

elements is needed. Also, treatment 

with zinc supplements can be tried in 

these patients to see the outcome.  
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