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DEFICIENCIA ANDROGENICA Y SINDROMES DE 0JO
SECO

ANDROGEN DEFICIENCY & DRY EYE SYNDROMES

DAVID A. SULLIVAN, Ph. D?

Sex steroid deficiency has been linked with the The rationale for our hypothesis linking andro
development and/or progression of a wide varietygen deficiency with dry eye syndromes is two-folc
of clinical disorders, including cardiovascular dise- First, androgens regulate numerous aspects of
ase, obesity, osteoporosis, insulin resistance anidcrimal gland, including epithelial cell morpho-
certain cancers (1). We hypothesize that sex steroibgy, gene expression, protein synthesis, secrett
deficiency, specifically that of androgens, may alsoprocesses and immune function. Indeed, androg
be a critical etiologic factor in the pathogenesis ofaction appears to account for many of the sex-re
dry eye syndromes. ted differences that exist in the anatomy, molecul

Dry eye syndromes are a leading cause of patiertiiology, physiology and immunology of this tissue
visits to ophthalmologists and are classified intoHowever, women with Sjégren’s syndrome have &
two major types: aqueous-deficient and evaporativeandrogen deficiency (4), and this hormone defic
(2). Aqueous-deficient dry eye is due to a lack ofmay predispose to lacrimal gland dysfunctior
agueous tear secretion by the lacrimal glands. Amecreased tear secretion and aqueous-deficient
example is Sjogren's syndrome, an autoimmuneye. Consistent with this hypothesis is the findin
disease that afflicts predominantly women. Thisthat androgen treatment of female mouse models
disorder is associated with extensive inflammationSjogren’s syndrome causes a dramatic suppress
in lacrimal tissue, an immune-mediated dysfunctionof the inflammation in, and a significant increase i
and/or destruction of acinar and ductal epithelialthe functional activity of, lacrimal glands. Simi-
cells, and a precipitous decline in agueous tear outarly, androgen therapy has been reported to al
put. Sjogren’s syndrome may be either primary (i.eviate dry eye signs and symptoms, and stimula
no associated connective tissue disease) or secotear flow, in Sjogren's syndrome patients. Th
dary [e.g. individuals with systemic lupus erythe- mechanism by which androgens suppress lacrin
matosus (SLE) or rheumatoid arthritis (RA)]. The gland autoimmune disease appears to involve h
second type of dry eye is termed evaporative and imone binding to nuclear receptors within epitheli
most often caused by meibomian gland dysfunctiorcells and a consequent alteration in the activity
and lipid insufficiency, thereby promoting increa- specific genes and proteins in lacrimal tissue (5).
sed evaporation and reduced stability of the tear Second, the meibomian gland, like other sebac
film. This form of dry eye is also observed in Sj0- ous glands, is an androgen target organ. Androge
gren’s syndrome, as well as during menopause ancbntrol the development, differentiation and lipic
aging. Researchers have estimated that meibomigmroduction of sebaceous glands throughout tl
gland disease may be a contributing factor in ovebody. Similarly, androgens appear to regulate me
2/3 of all dry eye patients (3). bomian gland function, improve the quality and/c
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quantity of lipids produced by this tissue and pro- Overall, research indicates that androgen de
mote the formation of the tear film’s lipid layer. ciency may be a critical etiologic factor in the pat
These hormone effects appear to be mediatetiogenesis of aqueous-deficient and evaporative
through androgen receptors within epithelial celleye syndromes during menopause, aging and c
nuclei and to involve the modulation of multiple tain autoimmune diseases. Given these obser
genes, including those related to lipid, sex steroidions, it is possible that efforts directed at allevic
and other cellular metabolic pathways. Converselyting the endocrine imbalance in ocular surface ti
androgen deficiency, such as occurs during menosues may prove beneficial as a therapy for lacrin
pause (decline in secretion of ovarian androgenand meibomian gland dysfunction and the assoc
and adrenal androgen precursors), aging in botked dry eye in androgen-deficient individuals
sexes (decrease in the total androgen pool), autoinWwhether this approach is useful may soon be det
mune disease (e.g. Sjogren's syndrome, SLE, RAnined by Allergan, which is currently testing in cli-
complete androgen insensitivity syndrome (i.e.nical trials in the USA and Europe the efficacy c
women with dysfunctional androgen receptors) andopical androgens for the treatment of dry eye.
the use of anti-androgen medications (e.g. for pros-
tatic hypertrophy or cancer), is associated with mei-
bomian gland dysfunction, tear film instability and REFERENCES
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