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ABSTRACT

e Alopecia areata is a recurrent, non scaring type of hair loss considered
to be an autoimmune process. Though its etiopathogenesis is not fully
understood, there are claims that imbalance of trace element may
trigger onset of alopecia areata. Objective: To evaluate the levels of
zinc, copper, magnesium and iron in serum of AA patients to gain a
better understanding of the role of these elements in the disease.
Method: Forty AA patients and forty age and sex matched controls
were studied. Samples were analysed using atomic absorption
spectrophotometric methods. Results: The study showed a significant
decline in serum Zinc level in AA patients and increase in serum
Copper and Magnesium while no significant difference was found
between patient and controls in iron levels. Conclusion: Decreased
serum Zn level affects the AA disease negatively, and might be
considered as a potential risk factor leading to prolonged disease

course with severer disease state.

Key word: Alopecia areata, zinc, copper, iron, magnesium, atomic
absorption spectrophotometry.
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Introduction

INTRODUCTION

Alopecia areata (AA) is a non-scaring, autoimmune, inflammatory
disease characterized by loss of scalp hair and/or body, the scalp being
the most common site affected (Wasserman et al., 2007). Immunologic
processes and genetic background play important roles in the
pathogenesis of alopecia areata (Madani and Shapiro, 2000).
Environmental factors can trigger the disease (Xiao et al., 2006).
Subgroups of this disease include those patients with the partial loss of
terminal scalp hair (Patchy AA), loss of all terminal scalp hairs (alopecia
totalis) (AT) and those patients with total loss of terminal scalp and body

hair (alopecia universalis) (AU).

A patch of alopecia usually has a distinctive border where normal
hair demarcates the periphery of the lesion. The affected skin appears
normal with no epidermal alteration grossly visible such as scaling or

follicles (Wasserman et al., 2007).

Hair is composed of proteins, lipids, water and small amounts of
trace elements (Horvath, 2009). There are many trace elements in the
body, which directly or indirectly participate in metabolism and play key
roles in modulating it. Approximately 25% of the enzymes of the human
body require metals to be activated and function properly in the
metabolism (Wang et al., 2005).

Zinc is an essential trace element for the human organs. It is found
in all body tissues with 85% of the whole body zinc in muscle and bones,

11% in the skin and the liver and the remaining in all other tissues
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(Tapiero and Tew, 2003). It is known to be an essential component for

hair growth and other epidermal tissue (McDowell, 1992).

Copper is a constituent of every tissue and is stored mainly in the
liver, brain, heart, kidney and muscles (Lech and Sadlik, 2007). The
amount of copper in hair was found to vary both with age and sex of the
subject. A positive correlation between hair copper, plasma copper and

red blood cell copper was demonstrated (Klevay, 1970).

Magnesium content of the adult human is approximately 24 gm,
about half lies in bone and half in soft tissues (Elin, 1992). Magnesium
can help bones grow, maintain stable metabolism, keep blood vessels
flexible, prevent and provide an antagonist function with Ca (Wang et
al., 2009).

Iron is both an essential nutrient and a potential toxicant to cells, as
such it requires a highly sophisticated and complex set of regulatory
approaches to meet the demands of cells as well as prevent excess
accumulation (Beard, 2001). Evidence is reviewed showing that in
addition to its importance as an essential nutrient necessary for oxygen
metabolism and mitochondrial function, iron exhibits a fundamental
Importance as a trace element in normal growth and functional maturation

of the skin and in health of hair and nails (Lansdown, 2001).

Bhat and colleagues (2009) stated that there are claims that
imbalance of trace elements may trigger the onset of alopecia areata.
Bruske and Salfeld (1987) interpreted the statistic association of blood
and serum levels of zinc, magnesium and copper in patients with many

dermatological disorders including AA. Also Wani and Jan (2011)
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found low levels of serum iron in AA patients, while Esfandiarpour

(2008) found a higher mean level of serum iron in AA patients.



Aim of Work,

AIM OF WORK

The aim of the work is to evaluate the possible role of various trace
elements in triggering alopecia areata by estimating serum levels of the
essential trace elements: zinc, copper, magnesium and iron in AA

patients and comparing them with normal controls.
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CHAPTER |

Hair Follicle

Structure:

Hair follicles comprise a permanent upper segment of follicular
infundibulum and isthmus, and an impermanent lower segment of lower
follicle and bulb. They cycle continuously through periods of growth and
rest, namely anagen and telogen. The lower segment is responsible for
generation of the growing hair and disappears during the resting phase.
The cylindrical hair fiber is extruded continuously during the growth
phase. The hair fiber cortex consists of keratin filaments embedded in a
sulfur-rich matrix, enclosing the medulla and surrounded by the cuticle of
the hair shaft. It is generated by transient amplifying matrix cells in the
hair bulb, which surround the dermal papilla. The hair fiber diameter
remains uniform during a single growth phase under normal conditions.
The entire hair follicle is enclosed by the outer root sheath or
trichilemma, which extends from the hair bulb to the skin surface
epidermis lining the infundibulum. The inner root sheath invests the
growing hair fiber from bulb to mid-isthmus level (Fig 1) (Whiting,
2004).



