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The present study was organized in association with

prominent leading researchers in the area of epidemiology

and clinical immunotoxicology of silica exposure. Studies of

occupational groups with high-level silica exposures (e.g.

miners) have shown increased rates of autoimmune diseases

compared to the expected rates in the general population.

Pulmonary deposition of crystaline silica can result in a

cycle of lung damage, fibroblast proliferation, and excess

collagen production in the lung causing lung fibrosis or 

silicosis. There have been a number of epidemiological

studies examining the relationship between exposure to

silica and autoimmune disease and strong associations have

been made between systemic lupus erytematosus, rheumatoid

arthritis, ANCA associated vasculitis and glomerulonephritis,

and scleroderma. However, a significant number of questions

remain with regard to the pathophysiology, etiology,

mechanisms and multiplicity of effects following silica

exposure. For example, silicosis and mineral dust 

pneumoconiosis have been linked to increased levels of

auto-antibodies, immune complexes, and excess production

of immunoglobulins, even in the absence of clinical features

of specific autoimmune diseases. Many cases of autoimmune

diseases in silica-exposed individuals have been identified

during screening or treatment for silicosis. In addition, in a

number of silica exposed individuals, autoimmune disease

develops prior to or without overt manifestations of silicosis.

It is therefore unclear whether silicosis is simply a marker

for high-level silica dust exposure or whether it represents

a pathologic process that may predispose some individuals

to the development of autoimmune disease. To date, a

majority of studies have used disease as an endpoint, and

systemic examination of changes in autoimmune parameters

in silica-exposed individuals are lacking. Thus we have little

information on what types of immunologic changes occur,

what the persistence of these changes is, how these changes

relate to the progression and development of autoimmune

disease, and whether these changes relate to the dose of

silica received. In the present study we intend to advance

the understanding of autoimmunity associated with 

occupational exposure to environmental factors by evaluating

immunotoxicological changes in silica-exposed workers.
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Soluble interleukin 2 Receptor (IL2R): Significant increases 
in IL2R were observed in the exposed population 
(exposed = 4395 ± 1893 vs control = 3090 ± 1150  p<0.0001) 
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Consistently higher incidence of immunological alterations
were found in silica-expose workers (n=130), as compared with
non-exposed population (n=118). Increased incidence of 
antinuclear antibody and rheumatoid factor (20% and 15%,
respectively) were observed in the exposed population, as
compared to 3% and 2% in the non-exposed group. IgE levels
were increased in more than 48% of the exposed population
(controls=29%).

Significant increase in the two subpopulations of NK cells
(CD16+ and CD56+) were also found in the exposed population
(59% and 42%, respectively). These findings are relevant in 
view of the importance of NK cells in promoting autoimmunity
and the development of fibrosis. NK cells are able to induce a
population of lymphoid cells expressing CD8+, which is 
responsible for auto-reactive responses, as opposed to CD4+
cells, which inhibit the development of autoimmunity.
Increased T CD8+ cells, associated to reduced T CD4+, constitutes
an important indicator of increased susceptibility to autoimmunity.
In this respect, CD3+ CD8+ was increased in 17%, and CD3+
CD4+ was reduced in 12% of the exposed population. Of these,
13% presented a CD4/CD8 ratio lower than l.2, thus demonstrating
a reduction in the population of CD4+ lymphocytes. NK and T
cells depend on IL-2 for their development and maintenance 
of cytotoxic responses. In addition, IL-2 is important for the 
prevention of autoimmune diseases due to its involvement in
the differentiation and function of T regulatory CD4+ CD25+
cells expressing the α chain of IL-2 receptor. Reduced frequency
of these cells are being observed in certain autoimmune 
diseases, associated to increased levels of soluble IL-2α
receptors (sIL-2Rα).These receptors are liberated in the circulation
by activated T lymphocytes, thus functioning as a measure of
immune activation. Concurrently, the increased levels of sIL-2Rα
might lead to competition with the same receptor present in
the surface of regulatory T CD4+ CD25+, thus preventing the
normal development of these cells and predisposing to the
development of autoimmune diseases. Corroborating these
findings, our results demonstrated a significant increase in the
levels of sIL-2Rα in the serum of silica-expose workers compared
to non-exposed controls (exposed = 4395±1893 vs non-exposed
= 3090 ± 1150, p<0.0001).
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