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Commentary 1

The aetiology and pathogenesis of the skin-depigmenting
disease vitiligo has long been the subject of both research
and debate. Currently, the exact cause of vitiligo remains
obscure, but many factors have been implicated in its
development including infections, stress, neural abnormali-
ties, melatonin receptor dysfunction, impaired melanocyte
migration, genetic susceptibility, biochemical defects and
autoimmunity (1,2). Ultimately, these different factors
could act independently or together to yield the same
effect, namely the disappearance of melanocytes from the
skin and this is proposed in the convergence theory (1).
For example, autoimmunity might arise as a secondary
phenomenon following the self-destruction of pigment cells
due to biochemical imbalances and this might then amplify
the damage to melanocytes.

Autoimmunity involvement in vitiligo aetiology is sup-
ported by several lines of evidence. Predisposition to viti-
ligo appears to be associated with certain alleles of the
major histocompatibility complex (MHC) class II antigens
as well as with other autoimmune-susceptibility genes (3—
5). Furthermore, the association of vitiligo with various
autoimmune disorders, animal models of the disease and
the positive response to immunosuppressive therapeutic
agents emphasize the role of autoimmunity in the develop-
ment of this disorder (6). Moreover, autoantibodies and
autoreactive T cells against cutaneous melanocytes have
been identified in patients with vitiligo (7,8). Circulating
melanocyte-specific cytotoxic T lymphocytes expressing
high levels of the skin-homing receptor cutaneous lympho-
cyte-associated antigen at frequencies correlating with both
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the extent and activity of the disease have been detected in
patients with vitiligo (8,9). In addition, perilesional T-cell
clones derived from patients with vitiligo exhibit a predom-
inant type 1-like cytokine secretion profile and also display
anti-melanocyte cytotoxicity (10).

Autoantibodies that are able to destroy melanocytes
in vitro by complement-mediated damage and antibody-
dependent cell-mediated cytotoxicity and in vivo following
passive immunization of nude mice grafted with human
skin are found in patients with vitiligo (11,12). Further-
more, IgG purified from patients with vitiligo can destroy
melanoma cells both in vitro and in vivo (13), and vitiligo
anti-melanocyte IgG antibodies can induce HLA-DR and
intercellular adhesion molecule-1 expression on and inter-
leukin-8 release from pigment cells (14), changes that may
enhance the antigen-presenting activity of the cells allowing
antigen-specific immune effector cell attack resulting in the
destruction of melanocytes.

Despite detailed studies that implicate autoreative T cells
and autoantibodies in vitiligo pathogenesis, the exact
contribution that they play in the destruction of melano-
cytes during development of the disease remains to be
determined. Of particular interest is whether aberrant
immune responses are of primary origin or whether they
constitute a secondary reaction. A genetic predisposition to
immune dysregulation at the T- or B-cell level could lead
to the production of autoreactive T cells or autoantibodies
that destroy melanocytes. Alternatively, autoreactive T cells
or autoantibodies against melanocytes could arise in
response to a challenge to the immune system. For
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example, antigens released from pigment cells disrupted by
non-immune mechanisms could initiate immune reactivi-
ties that target melanocytes which then exacerbate the dis-
order. Indeed, interestingly, melanocyte-specific cytotoxic T
lymphocytes and autoantibodies have been identified in
patients with melanoma where vitiligo has occurred during
immunotherapy with specific pigment cell antigens (15,16).
Of course, melanocytes could also come under attack from
immune responses if they expose antigens that are similar
to either an infectious agent or to other cells that are them-
selves the primary target of the autoreactive T cells or
autoantibodies.

Alongside the autoimmune hypothesis, the theory that
metabolic deregulation can lead to the production of toxic
metabolites that damage melanocytes resulting in vitiligo is
well documented and supported by much evidence. The
biochemical hypothesis argues that the destruction of mela-
nocytes is due to the accumulation of toxic metabolites
from melanogenesis, the break down of free-radical defense
and an excess of hydrogen peroxide (17-20). Notably, new
in vitro studies have provided a link and a temporal
sequence connecting cellular oxidative stress and the
immune response in vitiligo: stressed melanocytes were
found to mediate dendritic cell activation with the conse-
quent dendritic cell effector functions playing a role in the
destruction of pigment cells. This work suggests that intrin-
sic damage to pigment cells could be the initiating event in
the development of vitiligo followed by a secondary
immune response which exacerbates the destruction of
melanocytes and progresses the disease (21) and as such
supports the proposed convergence theory (1).

Undoubtedly, the genetic influence on the development
of vitiligo is strong and evidence for the contribution of
biochemical defects and autoimmunity on the development
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Vitiligo is an acquired depigmentation disorder affecting
0.5-2% of the world population. Multiple theories of path-
ogenesis exist, and some support exists for an autoimmune
aetiology (1). This hypothesis proposes that an immune
system disorder results in the destruction of melanocytes. It
is first supported by the frequent observation that several
autoimmune disorders (thyroid diseases, Addison’s disease,
etc.) are associated with vitiligo. A significant association of
vitiligo was demonstrated with thyroid dysfuntion and/or
thyroid antibodies in particular (1).

Concerning humoral immunity, antibodies to surface
and cytoplasmic antigens of melanocytes have been found
in patients with vitiligo, mainly belonging to the IgG class.
The autoantigens most frequently identified are antigens
related to HLA class I molecules, tyrosinase, tyrosinase-
related protein (TRP)-1 and TRP-2 (the last three are
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of the disease is substantial. Overall, further research
regarding the aetiology of vitiligo is required to determine
the exact contribution that different factors make to initia-
tion of the disease. This should lead to an improvement in
therapeutic modalities and will also aid in setting the
criteria for clinical classification of the disease as different
pathogenic mechanisms could account for the various clini-
cal types of vitiligo (2).
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melanocyte-specific antigens) (2). However, the pathoge-
netic role of antimelanocyte antibodies remains unclear.
The serum levels of antibodies to melanocyte antigens seem
to correlate with activity and extent of the disease and with
the presence of other immune disorders, and to decrease in
patients with vitiligo responding to therapy (2).

A very recent and large epidemiological study supports
the involvement of both genetic and non-genetic factors in
the pathogenesis of the disease (3). A positive family his-
tory for vitiligo is reported. Actually, family clustering of
cases is not uncommon, as about 20% of patients have at
least one affected first-degree relative, with a non-Mende-
lian pattern suggestive of multifactorial, polygenic inheri-
tance (4); segregation analyses suggest the involvement of
multiple interacting genes in different populations (5). Sev-
eral genes and chromosomal regions have been implicated
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