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ABSTRACT

Vitiligo is a puzzling disorder characterized by gradually enlarging areas of depigmentation. A new unifying hypothesis for the aetiology of this pigment disorder is proposed, in which we postulate that the final destruction of melanocytes in vitiligo results from a cascade of reactions initiated by a disregulation of melanogenesis, as the result of a breakdown in free radical defense. This disorder can also be proposed to be a psycho-neuro-endocrin-immunologic disease with extracutaneous manifestations in genetically predisposed subjects. 
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Vitiligo is a specific, common, often heritable, acquired disorder characterized by well –circumscribed milky white cutaneous macules and is restricted to a limited cutaneous territory (focal/segmental vitiligo [SV]) or generalized in symmetric patches (nonsegmental vitiligo [NSV])., devoid of identifiable melanocytes. Studies from around the world have demonstrated an incidence of o.14 to 8.8 percent, the likely figure is between 1 and 2 percent (1). All races are affected, both sexes likely and equally. Vitiligo may develop at any age. Many studies state that most cases of vitiligo are acquired early in life. Vitiligo is primarily a disease of the young (2). Vitiligo appears to be more commonly observed in sun-exposed areas and in darker skin types. It is widely accepted that vitiligo often appears after traumatic insult to the skin, such as a cut, burn, or abrasion thus the knees, elbows, shins, arms and hands are often the sites of initial involment in children. Involvement of bony prominences may also represent koebnerization. This Koebner`s phenomen refers to the development of vitiligo in at least one-third of vitiligo patients. These patients are more likely to have progressive vitiligo (3). Vitiligo patients can often attribute the onset of their disease to a specific life event, crisis, or illness. Many can relate it to the loss of a job, the death of a close family member, an accident, or a severe systemic illness. One of the first investigators to focus on psychosomatic dermatology (he used the improper but fortunate term “ psuchocutaneus “), in fact, classified vitiligo among the dermatoses “ sometimes influenced by emotional factors”. Other workers calculated that 33 % of their cases of vitiligo could be considered  emotionally triggered, with a biologic incubation period of 2 to 3 weeks between the stress and the manifestation of  vitiligo (4). Vtiligo, particularly in brown and black people and in white persons who can tan deeply (skin phototype IV), may be a psychosocial disaster.

Vitiligo may be associated with leucotrichia, prematurely gray hair, halo nevi, and psoriasis. Extensive white hair may be a marker for poor prognosis in repigmentation. Vitiligo is associated with increased incidences of autoimmune and/or endocrine diseases. It carries a risk for ocular abnormalities, particularly iritis, and a high incidence of  associated disorders, such as  thyroid disease (Hashimoto`s thyroiditis), diabetes mellitus, Addison`s disease, pernicious anemia, myasthenia gravis, lupus erythematosus, Crohn`s disease, scleroderma, alopetia areata, atopic dermatitis, and biliary cirrhosis.(5).  The diagnosis of polyglandular insufficiency is often delayed due to non-specific symptoms at early disease stages and progression may be rapid, culminating in Addisonian crisis under physical stress or infection. Nowadays this type of disease is classified as an autoimmune polyglandular syndrome type II (APS type II) with an increased risk of developing insulin-dependent diabetes mellitus (IDDM), vitiligo, alopecia, pernicious anaemia, coeliac disease, myasthenia gravis and primary hypogonadism. The cause of the disease remains obscure but in addition to an autosomal dominant trait with variable penetrance some hints at viral infection triggering the disease process exist (6). It has been demonstrated that there is a statistically significant increased frequency of autoimmune diseases in the first- and second-degree relatives of children with  vitiligo, as compared to adults with vitiligo and children without vitiligo (7). Many of these disorders have been reported to be associated with ROS- induced damage (7). Reactive oxygen species (ROS) such as .O2-, H2O2, OH. are essential for life, because they are involved in cell signaling, melanogenesis and are used by phagocytes for their bacteriocidal action. Nonessential production of ROS, i.e., oxidative stress, can also be induced by environmental factors such as UV radiation, toxins, stress ets. (8, 9). Prime targets of ROS are the polyunsaturated fatty acids (PUFA) in the membrane lipids. This attack causes lipid peroxidation and further, decomposition of peroxidized lipids yields a wide variety of end-products, including malondialdehyde (MDA). These products can cause DNA damage and  lead to cytotoxicity, mutagenicity, cell death (10) and could be a possible pathogenic factor for vitiligo(11). The human epidermis presents the first line of defense against invading  free radicals. The major agents that can induce, or produce ROS are most the often causes of  Koebner`s phenomen in Vitiligo. There are many data currently supporting an impaired redox status of the epidermal melanin unit as a primary defect leading to inappropriate immune responses in vitiligo (12). The presence of imbalance in the anti-oxidant system has been reported in vitiligo melanocytes and keratinocytes (13). A mechanistic hypothesis, supported that the premature death of the mutant melanocytes could be precipitated in the poorly vascularized  feather by low antioxidant      protection due to both low turnover of tissue fluids which contain SOD and to genetically determined low levels of internal antioxidant protection in these melanocytes(14). Moreover, in patients with vitiligo, the plasma level of lipid peroxidation products is significantly increased accompanied by compensatory changes in the levels of the antioxidant defense enzymes in erythrocytes:  increasing the activity of SOD and CAT. These results reveal that oxidative stress is similarly a system  problem in patients with vitiligo (15). The melatonin hypothesis of vitiligo allows integration of all aetiological concepts voiced so far, and does not designate a single primary event leading to the destruction of melanocytes. Instead it emphasizes the pivotal role of a hyper-active melatonin receptor in the initial phase of vitiligo pathogenesis, and stresses the interdependence of the different systems affected. The higher incidence of vitiligo in patients with Addison`s disease (increased MSH and ACTH) could be explained by the stimulatory effect of these hormones on the generation of further toxic products and free radicals of melanogenesis (16).

Today, there is no really convincing theory for the aetiology of vitiligo. Vitiligo as a possible paradigm of psycho-neuro-endocrinimmunologic skin disease, wherever that final destruction of melanocytes in vitiligo results from disregulation of melanogenesis induced by oxidative stress and activate an autoimmune response is very attractive and should be explored in the near future. 
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