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A Silica-Induced Pulmonary Fibrosis
Model: Are We Closer to ‘Real Life’?
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Idiopathic pulmonary fibrosis (IPF) is a chronic and
progressive lung disease that is associated with high mor-
tality rates and is unresponsive to currently available
treatments. The study of IPF in humans is complicated by
the fact that its natural history is unknown and the evolu-
tion of the process is unclear. By the time patients seek
medical treatment for symptoms the disease process is
generally advanced [1]. A growing body of evidence sug-
gests that, unlike other interstitial lung diseases, IPF is a
distinct entity in which inflammation is a secondary and
nonrelevant pathogenic partner. It has been suggested
that IPF is characterized by a sequence of events that
starts with alveolar epithelial microinjuries followed by
the formation of fibroblastic foci and resulting in an ex-
aggerated deposition of the extracellular matrix, which
drives the destruction of the lung parenchyma architec-
ture [2, 3]. Animal models have been developed to study
the evolution of fibrotic responses and these have identi-
fied a number of key cells, mediators and processes that
are likely involved in human IPF. However, no current
animal model is capable of recapitulating all of these car-
dinal manifestations of the human disease. As such, there
are no appropriate experimental models of IPF, not only
because we do not know its etiology, but also because all
the traditional models start with an inflammatory reac-
tion in spite of the fact that IPF is now accepted as being
a noninflammatory disease.

It is important to emphasize that the bleomycin mod-
el, the most ubiquitous experimental model of lung fibro-
sis, is a paradigm of the inflammatory route. Findings in
animals sacrificed at early stages (i.e. 3 days postinstilla-
tion) are almost exclusively inflammatory, while those
sacrificed at later stages (i.e. 14-21 days postinstillation)
show both inflammation and fibrosis. Thus, the bleomy-
cin model is useful for investigating the fibrotic response
to acute lung injury and for evaluating the short-term
treatment with various drugs, but not for mimicking hu-
man IPF [4].

In this issue of International Archives of Allergy and
Immunology, Shimbori et al. [5] presented a very well-
conducted study on silica-induced pulmonary fibrosis,
and showed that treatment with a highly selective CysLT1
receptor antagonist (pranlukast) has antifibrotic effects
that are independent of any effect on the acute inflamma-
tory response. One of the most important findings of the
present study is that long-term treatment (10 weeks) with
pranlukast significantly attenuated the development of
pulmonary fibrosis, while short-term treatment (2 weeks)
failed to inhibit the initial increase in hydroxyproline
content in the fibrotic lungs. These results demonstrate
that the beneficial antifibrotic effect of the long-term
pranlukast treatment regimen may be due to the inhibi-
tion of the progression of fibrosis rather than the inhibition
of the onset of fibrosis. In addition, the number of inflam-

KARGER ©2012 S. Karger AG, Basel
1018-2438/12/1583-0211$38.00/0
Fax +41 61 306 12 34
E-Mail karger@karger.ch

www.karger.com

Accessible online at:
www.karger.com/iaa

Correspondence to: Dr. Elizabeth Fireman

Institute of Pulmonary and Allergic Diseases, Tel Aviv Sourasky Medical Center
6 Weizman Street

Tel Aviv 64239 (Israel)

Tel. +972 3 697 3749, E-Mail fireman @ tasmc.health.gov.il


http://dx.doi.org/10.1159%2F000335237

matory cells in bronchoalveolar lavage fluids, the leuko-
triene content and the mRNA levels of cytokines were not
affected by the short-term treatment regimen. It follows,
therefore, that pranlukast has no therapeutic effect on the
acute inflammatory response.

The use of silica aerosolization to induce pulmonary
tibrosis has frequently been reported in the literature [6].
The instillation of mineral fibers into the rodent lung re-
sults in the development of fibrotic nodules that resemble
lesions which develop in humans following some occupa-
tional exposures to mineral dust and particulate aerosols
[7]. As with bleomycin-induced injury, the silica-induced
fibrosis is strain dependent. The fibrotic response due to
instillation of silica in mice is associated with limited and
transient inflammation and overexpression of the anti-
inflammatory cytokine, IL-10; notably, anti-inflamma-
tory therapies have no effect in this murine model [8].
Despite the fact that silica instillation induces a strong
Th2 response in mice [9], these cytokines are not instru-
mental in the development of the disease [10]. In spite of
the fact that the silica model is closer to the human con-
dition, several limitations have prevented its wider use for
studying IPF. For example, the silica-induced fibrosis
lacks the characteristic IPF histology, with areas of fibro-
sis having no fibroblastic foci, temporal heterogeneity or
hyperplastic epithelium. Furthermore, delivery of aero-
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solized silica is also problematic insofar as it requires ex-
pensive and specialized equipment. This model might ac-
tually be more suitable to reflect secondary fibrosis due
to occupational exposure rather than idiopathic onset.

Another important novel finding of the present study
is that the content of CysLTs in fibrotic lungs was mark-
edly increased in silica-instilled mice, and that the 10-
week pranlukast treatment attenuated both the progres-
sion of pulmonary fibrosis and the observed increases in
CysLT content in fibrotic lungs. Although we believe that
some drug targets for human disease can effectively be
identified through animal studies (e.g. the transforming
growth factor- pathway of ligand activation, receptor
binding site and intracellular signal network), it has re-
cently been pointed out that we know far less about the
pathogenesis of human IPF than of experimental fibrosis
in mice and rats [11, 12].

Shimbori et al. [5] have contributed a valuable hereto-
fore unavailable opportunity to evaluate long-term in-
duced pulmonary fibrosis in an animal model that comes
closer to the human condition than earlier ones. Their
having studied a molecule well recognized for human use
in other pulmonary diseases may speed the achievement
of the final goal of discovering effective treatment for id-
iopathic pulmonary processes in general and, especially,
for occupational-induced fibrosis.
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