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Abstract

Background: Alopecia areata is a disease characterized by focally, non-scarring hair loss on the scalp or any hair-bearing
surface. The etiology is unknown, although the evidence suggests that AA is an immunologically mediated disease. Trace ele-
ments are essential cofactors for multiple enzymes and have a role in important functional activities within the hair follicle.
Objective: The aim of our study was to evaluate serum concentrations ofcopper (Cu), zinc (Zn), magnesium (Mg), iron (Fe),
folate and blood hemoglobin (Hb) in patients with AA and healthy subjects. We also examined a possible association between
serum levels of TE and the clinical types, durationand family history of AA.

Patients &Methods: The serum levels of TE were measured in 42 patients with AA and 50 age and sex matched healthy
controls. According to the clinical type of AA, patients were divided into 2 groups: patients with single patch of hair loss
(alopecia unilocularis, AU), or with multiple patches (alopecia multilocularis, AM).

Results: Serum levels of Cu and Zn were significantly lower in patients as compare to control subjects (P =.000), serum Mg
were significantly increased (P =.000). While Hb show no difference between patients and control subjects, serum Fe and
folate both were insignificantly decreased in patients with AA. Patients with AU had significantly lower serum Zn and Cu
(P=.000), whereas, serum Mg, Fe, folate and Hb show no significant difference (P>0.05) compare to patients with AM.No
correlations were found between gender, family history of AA, duration of the disease, and serum levels of TE.
Conclusion: Present study suggests that low serum levels of zinc and copper seem to be an important risk factors for AA.
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Introduction chological distress, and management of AA should include
psychological support. The course of AAis not predictable, as
spontaneous remission is possible, as well as a chronic course not

Alopecia areata (AA) is an organ-specific autoimmune disorder
responding to therapy [2].

that targets anagen phase hair follicles. It has an unpredictable
chronic-relapsing course, leading to transient non-scarring hair
loss. Clinically, presentations vary considerably between individu-
als, ranging from small patches of alopecia to the loss of all body
hair; alopecia universalis [1].

Trace elements are essential cofactors for multiple enzymes and
have important functional activities within hair follicles [3]. They
perform various catalytic, structural and regulatory functions of
our body [4]. The trace elements such as zinc and copper have

Prevalence of AA has been estimated to about 0.2% of the gener- much important role in the growth and development of hair [3].

al population. AA can start at any age, however in the majority of
patients, the onset is within the first three decades of life. There

There are many studies claim that imbalance of trace elements

may trigger AA [4].

is none race or sex predilection. AA is often associated with other

autoimmune diseases that must be investigated [1]. Objective of the Study
In most patients, disease severity is closely correlated with psy- To evaluate serum concentrations of copper (Cu), zinc (Zn), mag-
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nesium (Mg), iron (Fe), folate and blood hemoglobin (Hb) in pa-
tients with AA and healthy subjects.

To examined a possible association between serum levels of TE-
with clinical types, duration and family history of AA.

Patients and Methods

The study included 42 patients with a diagnosis of patchy AAre-
cruited from the OPD of Dermatology Department at El-Jum-
horia hospital in Benghazi city, Libya. Patients with alopecia totals,
alopecia universalis, as well as patients with any autoimmune skin
or systemic diseases were excluded from the study. According to
the clinical type of AA, patients were divided into 2 groups: pa-
tients with single patch of AA; alopecia Unilocularis (AU), and
patients with multiple patches; alopecia multilocularis (AM). Ac-
cording to the duration of disease, the patients were divided into 2
groups: duration of 1 year or less, and more than 1 year. The con-
trol group consisted of 50 sex and age matched healthy subjects.
Blood sample was taken from each patient and control subject
for measurement of serum levels of Zn, Cu, Mg, Fe, folate and
Hb. A signed consent was obtained from all patients and subjects
after explaining the nature of the study to them and manuscript is
according to declaration of Helsinki.

https://scidoc.org/IJCDR.php

Statistical Analysis

All statistical analyses were performed using SPSS software for
Windows (Version 16.0). Results are presented as mean * stand-
ard deviations for continuous variables and as a number (%) for
categorical variables. The Chi-square testand independent t-test
were used for statistical analysis. Differences were considered as
statistically significant with P values < 0.05.

Results

Table 1. Show the demographic data of patients under study and
control subjects. In the total of 42 patients with AA, there were
14 (33.3%) patients with AU, 28 (66.7%) patients with AM.

Serum levels of Cu and Zn were significantly lower in patients
as compate to control subjects (P=.000), serum Mg were signifi-
cantly increased (P=.000). While Hb show no difference between
patients and control subjects, serum Fe and folate both were in-
significantly decreased (P>0.05) in patients with AA (Table 2).
According to clinical type patients with AM had significantly
lower serum Zn and Cu (P=.000), as compare to AU patients.
Whereas, serum Mg, Fe, folate and Hb show no significant dif-
ference (P>0.05) (Table 3). No correlations were found between
gender, family history of AA and duration of the disease, and

Table 1. The demographic data of Alopecia areata patients under study.

Demographic data | AA patients (42) | Control subjects (50) | P value
Age mean + SD yrs 29.3 7 yrs 32 £10 yrs 0.117
Sex
Female 18 (43%) 27(54%)
Male 24 (57%) 23(46%) 0.196
Duration yrs£SD 2.311.6 yrs NA
Clinical type
Unilocularis 14 (33.3%) NA
Multilocularis 28 (66.7%)

Table 2. Mean of serum levels of TE in AA patients and control subjects.

AA patients | Control subjects

Serum level Mefn +SD Mean + S]D P value
Hemoglobin (g/dl) 1282 127£2 0.684
Tron (pg/dl) 110 + 45 117 + 32 0.41
Copper (ug/dl) 106 + 14 156 + 43 .000*
Zinc (pg/dl) 77+ 12 90.2 + 18.9 .000*
Magnesium (mg/dl) 22+ 5 19+ 2 .000%*
Folate (ng/ml) 7814 9515 0.093

Table 3. Correlation between the extension of AA and other variables.

Serum level Alopecia Unilocularis | Alopecia Multilocularis | P value
Hemoglobin (g/dl) 1272 13212 0.482
Folate (ng/ml) 8+5 7+33 0.272
Zinc (ug/dl) 81+ 11 684110 .000*
Coppet(pug/dl) 111 £ 12 96t 9 .000%
Magnesium (mg/dl) 22+ 5 22+ 5 0.932
Tron (pg/dl) 111 £ 46 108 £ 45 0.706
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serum levels of TE.

Discussion

Alopecia areata is a common immune-mediated condition charac-
terized by non-scarring hair loss. Lifetime incidence of AA ranges
from 1.7%-2.1%, with higher prevalence in younger patients but
no significant difference in incidence exists between males and
females [5]. AA can have profound effects on patient's quality of
life [1].

Trace elements, which though required in only minute amounts,
have a physiological function as enzyme cofactors, biologic sub-
strates, and even as hormones [6]. Physical properties of the hair,
their shape, color, thickness, elasticity, growth rate depend on the
microelement composition [6]. Moreover, trace elements are es-
sential cofactors for multiple enzymes and have a role in impor-
tant functional activities within the hair follicle [7]. Furthermore,
some micro nutrients reduce oxidative stress, an increasingly sus-
pected contributor to AA pathogenesis |7].

Zn and Cu are an essential trace elements required for functional
activities in hair follicle and help in hair follicle recovery [6]. Many
studies speculated that a copper/zinc imbalance might play a role
in AA pathogenesis through an imbalance in oxidant/antioxidant
activity [8]. Zn and Cu required for the function of many enzymes
like; alkaline phosphatase which has elevated activity in hair fol-
licle, and coppet/zinc superoxide dismutase which is potent anti-
oxidant [8]. Moreover, deficiency of Zn impairs DNA and RNA
production which is required for the normal division of hair fol-
licle cells and developmental stage of hair growth [9].

In the present study, mean serum Zn and Cu were significantly
lower in patients with AA than that of controls, Our results are
in agreement with previous studies which reported lower serum
levels of Zn and Cu in their patients with AA [4, 8-12].

Naginiene et al., reported a lower level of zinc in blood and urine
of children with alopecia and increased levels of copper and chro-
mium concentrations in their hair compared to healthy individuals
[13], however, other studies did not find any difference in serum
Zn and Cu levels of AA patients versus controls 3, 0, 7, 14].

In the present study patients with AM had significantly lower
serum Zn and Cu as compare to patients with AU, this was in
agreement with study of Abdel Fattah et al.,, who reported an
inverse correlation between serum zinc levels and severity of AA
[8]. No correlations were found between duration of the disease
and serum levels of Zn and Cu, inconsistent with previous study
which reported an inverse correlation between serum zinc levels
and duration of AA [8].

Magnesium acts as a cofactor for over 300 enzyme systems, and
plays an important role in nucleotide synthesis, a frequent process
in the rapidly dividing hair follicle [15]. A small number of studies
have investigated the serum levels of Mg in AA. Serum Mg levels
in patients with AAunder study were significantly higher than that
of control subjects. Our result was in agreement with study of
Bruske et al, who found a significantly higher level of Mgin serum
of AA patients [16]. However, previous studies reported insig-
nificant rise in serum Mg in AA patients as compated to controls

https://scidoc.org/IJCDR.php

7]

subjects |7, 17].
Iron deficiency has been suggested toplay a role in AA, but its ef-
fect is controversial. Patients under study show insignificantly de-
creased serum Fe while blood Hb show no difference as compare
to control subjects, the result is in agreement with previous stud-
ies |3, 18]. However, Esfandiarpour et al., found a higher mean
level of serum iron and ferritinand a lower mean level of TIBC in

AA patients compared to the control subjects, but this differences
was statistically insignificance [19].

Iron deficiency remains the most common nutritional deficiency
in the wotld. Iron serves as a cofactor for ribonucleotide reduc-
tase, the rate-limiting enzyme in DNA synthesis. Therefore, iron
exhibits an important role in tissues with high cellular turnover,
like the hair follicle matrix [15].

Serum folate of the patients under study was insignificantly lower
as compare to control subjects, in agreement with study of Goul
et al,, [18]. Moreover, previous study reported significant lower
levels of RBC folate in alopecia totalis/alopecia universalis pa-
tients compared to the patients with patchy hair loss [20].

Conclusion

Present study suggests that low serum levels of zinc and cop-
per seem to be an important risk factors for AA especially with
more extensive disease.Routine serum testing of these elements
and therapeutic supplementation can be recommended for AA
patients.
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