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ABSTRACT: 
Alopecia areata is considered as a major health problem, its importance is attributed to its 

recent increased incidence in our population. Till now, there is no exact cause for alopecia areata 

although researchers thought it's an autoimmune disease. 
This clinical study was designed to evaluate the role of trace elements (zinc and copper) in patients 
with alopecia areata. Twenty patients were diagnosed as having alopecia areata with an age range 

(10-40 years) were involved in this study. Normal subjects of the same age group were also 

evaluated as control. The level of serum Zn and Cu were measured by flame atomic absorption 
spectrophotometry in both control and patient group. And the ratio of Zn/Cu was also estimated. 
The results of patients group revealed that serum Zn level was significantly lower than those of 

control (p<0.001), while serum Cu was significantly higher than that of control group (p=0.002). 
Furthermore, Zn/Cu ratio of patients group was significantly lower than that of control subjects 
(p<0.001). These results suggest the possible role of Zn and Cu level in alopecia areata. In addition 
to that the utility of measuring Zn/ Cu ratios for the diagnosis of the disease over that of 

determining the serum level of Zn or Cu alone since this ratio clearly reflects the severity of the 
progress. 

  :الخـلاصـة 

.     یعتبر مرض داء الصلع من المشاكل الصحیة الكبرى،  وتأتي أھمیتھ من خلال سرعة انتشار حدوثھ مؤخرا في مجتمعنا

.     ز المناعي للجسمإلى وقتنا ھذا لا یوجد سبب حقیقي مثبت لمرض داء الصلع بالرغم من إن معظم الباحثین یعزون السبب إلى الجھا

.    في مصل الدم في مرضى المصابین بداء الصلع) الزنك والنحاس(إن ھذه الدراسة السریریة صممت لتقییم دور العناصر النادرة 

وأشخاص من الأصحاء المقاربین لأعم�ار    ). عاما ٤٠-١٠(عشرین مریضا شخصوا بإصابتھم بداء الصلع وتتراوح أعمارھم من 

في مصل الدم ف�ي  ) الزنك والنحاس(تم قیاس مستوى العناصر النادرة . ا في ھذه الدراسة وقد مثلوا العینة الضابطةالمرضى شملو

أظھرت نتائج ھذه الدراسة انخفاض ملحوظ . كل    من المرضى والأصحاء، بالإضافة  إلى تحدید نسبة عنصر الزنك إلى النحاس

. مقارنة بالأصحاء، بینما مستوى النحاس أعلى بصورة ملحوظة منھُ في الأصحاءفي مستوى الزنك لمرضى المصابین بداء الصلع 

بالإضافة لذلك    أن نسبة الزنك للنحاس اقل لمرضى داء الصلع مقارنة بالأصحاء، تبعاً لذلك یمكن الاعتماد على ھ�ذه النس�بة ف�ي    

وتبین . ى حدة حیث إن ھذه النسبة تعكس حدة المرضمن الاعتماد على نسبة كل من الزنك أو النحاس كلُ عل المرض بدلاًتشخیص 

  . ھذه النتائج احتمالیة دور العناصر النادرة في داء الصلع
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INTRODUCTION 
**************** 

Alopecia areata (A.A) simply is sudden patchy hair loss (1). The exact cause of AA is unknown, 

however researchers believe it is an autoimmune condition (l, 2,3,4). Recently, Al-Jaff et al (5), 
reported a significant increase in basal malondialdehyde (MDA) level, as a strong biomarker of 

lipid peroxidation, and a significant decrease in glutathione (GSH) level, as a major antioxidant, in 

erythrocytes of alopecic patients compared to their normal control, suggesting the role of oxidative 
stress in the pathogenesis of alopecia areata. 

Zinc (Zn), an essential trace element, is important in numerous critical biochemical processes 

since it's a cofactor in about 200 metalloenzymes including Cu/Zn-superoxide dismutase, a critical 

cytoplasmic antioxidant enzyme(6). 
Zinc may stimulate the immune system, possibly through its antioxidant properties and protect 

sulfhydryl groups (-SH) from oxidation (6). Also, Zinc maybe important in stimulation of NADPH 

oxidase since it's a cofactor for phospholipase A2 and phospholipase C, as well as in the 
stabilization of arachidonic acid against iron-catalyzed oxidation, among others (7), including 
ATPase, which is important in cell membrane fluidity(8,9). 

Since Zn is an essential component of Cu, Zn-SOD, the deficiency of Zn could induce an 

increase in tissue oxidative damage. Zn deficiency is associated with an increase of Cu and Fe due 
to the antagonistic relationships between these metals (10). Also, Zn deficiency resulting from a 
failure in absorption gives rise to alopecia areata and Cutaneous changes in acrodermatitis 

enteropathica(6). 

Copper (Cu) could be a potential inducer of LDL oxidation. On one hand, Cu has the ability to 
oxidize LDL in vitro (11). On the other hand, it is a constituent of Cu, Zn-SOD which is involved in 
preventing oxidative injury. In addition, caeruloplasmin, a multifunctional protein which contains 

most of the Cu in blood, is thought to possess antioxidant functions, which could be beneficial in 

resisting disease. In contrast, high caeruloplasmin levels have been speculated to be a risk factor for 
atherosclerosis, based on its pro-oxidant properties (12). 

Therefore, the present study was designed to investigate the extent to which Zn and Cu levels were 

attributed in serum of alopecic patients. 
 

SUBJECTS AND METHODS 
************************** 
1- Subjects  

A-Patients: twenty patients aged 10-40 years (9 females, 11 males) with alopecia areata were 

included in this study. Some patients were selected from various specialty dermatological centers 

and others from dermatology private clinics in Baghdad. 
B-Study group: comprised of total of 40 subjects, 20 normal controls and 20 cases with alopecia 

areata. Patients involved in this study were under dermatologist supervision who determined the 

severity of the disease according to number of the patches they have and according to 

progression of disease (2) they were non-smokers, non-alcoholics and free from apparent other 
diseases. The duration of disease ranged from (20 day- 18 year). 

C-Samples: venous blood samples were collected from alopecic patients as well as from controls 
using plastic disposable syringes with 22*1 1/4 G, hypodermic needles. Serum samples were 
stored at -20 C° until the analysis was performed. 
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2-METHODS    
Serum Zn and Cu were measured by flame atomic absorption spectrophotometry (F.A.A.S) 
Shimadzu AA-670/ GU-7. Dilution of the serum was made by deionized water according to the 
sensitivity of the (F.A.A.S) and as mentioned in the manual instruction of the manufacturer in 
order to avoid the viscosity and to decrease the interference of the protein (13). 

    The statistical significance of the difference in mean was tested by Student t test. 

 
RESULTS 
********* 

The serum zinc and copper concentrations of alopecic patients and control subjects were 
presented in (Table 1). The mean zinc concentration was significantly lower in patients with 

alopecia areata as compared to the control group (p <0.001). However, the serum copper 

concentration in alopecic patients was significantly higher than that of controls (p=0.002) (Table 1). 
The serum zinc to copper ratio of alopecic patients was significantly higher than that of controls 
(p<0.001), (Table l). In this regard, further analysis of the data revealed that Zn/Cu ratio was lowest 

in those patients with severe progression (i.e., with more than 10 patches) compared to control and 
to those with mild severity of the disease (Table 2). 

 

Table 1: Case- control differences in mean of certain outcome variables. 

 
 

Control 

N=20 

Cases 

N=20 

P value 

 

Zinc concentration (mcg/dl) 
 

94.20±1.92 
 

58 .40 ±4.30 
 

< 0.001 
 

Copper concentration (mcg/dl) 

 

75.60±3.14 

 

96.10 ±4.79 

 

< 0.002 

 
Zn/Cu ratio 

 

1.30 ±0.50 

 

0.61 ±0.40 

 

< 0.001 

 

Values are represented as mean ± SE 

 
Table 2: Zn/Cu ratio in control subjects and patients with alopecia areata with variable 

severities 
 
 

 
 

Alopecic patients (Severity) 

 
Control 

N=20 
Mild 

N=7 

Moderate 

N=7 

Severe 

N=6 
Number of patches No patches 1-2 3-5 >6 

Zn/Cu ratio 1.3 ±0.09 0.73 ± 0.027* 0.59 ±0.09* 0.54 ±0.08* # 
 
Values are represented as mean ± SE. 
* Significantly different from control (p< 0.001). 
# Significantly different from alopecia areata patients with mild severity (p<0.05).  
Note: Severity of disease was performed by a dermalogist on the basis of the number of patches, 

and of progression of disease (2). 
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DISCUSSION 
************* 
        The present study showed a significant decline in serum Zn level in Alopecic patients (Table 

1), a fact that agree with that of Tasaki et al (14) who, in addition to alopecia areata, reported 
comparable decreases in Zn levels in serum of patients with other skin diseases (e.g. bullous 

pemphigoid and decubitus ulcer). Factors responsible for this decline in Zn levels are unknown.  

However, decreases in plasma Zn content has been attributed to reductions in intake or absorption 
in small intestine, or to increases in urinary loss, or to redistribution from plasma to tissue (l5). 
Furthermore, tissues with high cellular turnover (e.g. skin) are characteristically affected by Zn 

deficiency calling the attention to the possibility that some dermatological manifestations, such as 

alopecia areata, may be attributed to Zn deficiency (15). 
       Zn plays an important role in achieving proper function of the immune system in the body. 
Also, it is required for the enzyme activities necessary for cell division, cell growth; and wound 

healing. Immunologic defects of T-cell function are typical in Zn deficiency (14). Experimentally, 
suboptimal intake of Zn has rapid adverse effects on the immune system of humans (6), including T 
cell mediated responses critical for host protection against parasitic infection. Beck et al (16) 
concluded that mild zinc deficiency lead to an imbalance between TH1 and TH2 lymphocytes, 

decreases the recruitment of T native cells, and decreases the percentage of T cytolytic cells. 
Therefore, the presence of a significant reduction in Zn level of alopecic patients (Table 1) 

may lead to impaired immune function of those patients. Further study may be required to evaluate 

the role of Zn supplementation in alopecic patients. Oral Zn supplementation has been reported to 

stimulate both T and B-cell activity (17-18) and improves the immune system in elderly people (19). 
        Patients of the present study also showed an increase in serum Cu levels. This finding dose not 

agree with that of Tasaki et al(15) who failed to observe an elevation in Cu concentrations in 

patients with alopecia areata. Increases in serum Cu content occur in various inflammatory and 

connective tissue disorders (15, 20). Accordingly, the present finding may, therefore, suggest the 

presence of an inflammatory condition in patients with alopecia areata. 

        It is possible that the observed changes in Zn and Cu plasma levels reflect the presence of an 

imbalance in these trace metals metabolism in alopecia areata. The consequences of this imbalance 

are unknown at present. These changes, however, are reflected in the Zn/Cu ratio, which was 

decreased in patients with alopecia areata compared with controls. Furthermore, the fact that this 

ratio was lowest in patients with severe manifestations (e.g. those with more than 10 patches) 

compared with those patients with mild severity (i.e., those with less than 3 patches) is suggestive 

of the presence of a possible correlation with the severity of the disease. This fact further supports 

the hypothesis of Tasaki et al (14) who demonstrated that Cu/Zn ratio clearly reflects the severity of 

the progression of skin diseases. Further studies, using large number of patients, are required to test 

this hypothesis and to investigate whether or not it may also be useful in assessing the effects of 

various therapies against alopecia areata. 
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