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Progress in modelling acute lung injury in a pre-clinical

mouse model
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A
nimal models of acute lung injury (ALI) have con-
tributed significantly to our understanding of the
pathogenesis and pathophysiology of the clinical syn-

drome of ALI and acute respiratory distress syndrome (ARDS)
[1]. Investigators have used a wide variety of small- and large-
animal models in order to understand the mechanisms of injury
to both the lung endothelial and epithelial barriers, as well as to
test novel therapeutic strategies [2–4]. All animal models are
limited in their ability to model the complex clinical syndrome
of ALI/ARDS because they cannot replicate several of the
confounding factors, including the effects of age, chronic
medical diseases such as liver and renal insufficiency, and the
impact of genetic and environmental factors that may contribute
to the clinical syndrome of ALI/ARDS [3]. Nevertheless, animal
models have made important contributions to understanding
several of the mechanisms responsible for the development of
lung injury [4, 5].

In this issue of the European Respiratory Journal, PATEL et al. [6]
report a mouse model of ALI that reproduces several features of
the pathophysiology of ALI. The authors used orotracheal
instillation of hydrochloric acid to induce ALI, and then
monitored the mice over 10 days to study both the development
and the resolution of ALI. In the first 1–2 days, the mice
demonstrated a decrease in oxygenation and lung compliance.
They also developed protein-rich pulmonary oedema with
acute lung inflammation, all characteristic features of ALI. The
investigators used both bronchoalveolar (BAL) lavage and lung
histology to quantify the degree of inflammation, including
measurements of protein and pro-inflammatory cytokines in the
airspaces. Furthermore, the authors measured in the BAL an
important biochemical marker of alveolar epithelial injury, the
receptor for advanced glycation end-products (RAGE) [7]. They
found elevated levels of RAGE on days 1 and 2, which
correlated with a decrease in alveolar fluid clearance on the
same days. Measurement of alveolar fluid clearance (AFC) has
not been routinely performed in small-animal ALI studies, but
this measurement adds considerable insight into the function of
the alveolar epithelium. This is also important because a
decrease in AFC is characteristic of human ALI [8, 9]. There
were also characteristic changes at each time-point, with an

early acute neutrophil infiltration and a later predominance of
macrophages. The authors found a marked decrease in oxygena-
tion over the first 24 h (as measured by the arterial oxygen
tension/inspiratory oxygen fraction ratio) with a gradual
recovery over the next 5–10 days. Similarly, to quantify the
degree of pulmonary oedema, the authors measured an increase
in the mean wet-to-dry ratio of the lungs to a peak level of 7.2 g
H2O per gram of dry lung that declined to a near-normal level of
4.8 g H2O per gram of dry lung by day 3. These findings were
matched by a marked increase in BAL neutrophils over 2 days,
with a modest increase in mononuclear cells. Interestingly, BAL
lymphocytes increased at day 10, supporting a possible role in
resolution of lung injury by lymphocytes [10]. There was a
marked increase in pro-inflammatory cytokines at days 1 and 2,
and a gradual decline thereafter. While there was a surge and
decline of several indicators of lung injury, the mean values were
only significantly different from baseline. It may be that analysis
of a greater number of animals reveals significant point-to-point
trends, it is also possible that later points will only vary from the
initial control, potentially limiting the utility of the model for
demonstrating significant differences in ALI biomarkers. That
said, the initial data suggest that this model will be valuable in
assessing the nature of itinerant cells and transient factors that are
important for both the evolution and the resolution of ALI.

There have been two recent reports that discussed animal
models of ALI; first, a fine review by MATUTE-BELLO et al. [2], in
which the authors described several models of ALI, including
endotoxin, live bacteria and acid instillation. Secondly, a recent
American Thoracic Society article provided guidelines for what
investigators must consider measuring in all pre-clinical models
of ALI [5]. The current report by PATEL et al. [6] encompassed
virtually all of the recommended measurements. Although
large-animal models are more challenging, sheep studies can be
especially valuable because they can be studied over 24 h and
lung lymph flow can be measured as an indicator of lung
endothelial injury. Also, alveolar epithelial fluid clearance can
be measured. However, one superior feature of this murine
model is the potential to combine the approach with ever-
expanding engineered genetic backgrounds not available in
other animal models of ALI.

In summary, the report by PATEL et al. [6] provides an excellent,
comprehensive model of ALI in mice that should be of
substantial value to investigators in the field. The authors have
done an outstanding job of modelling lung injury in terms of the
early and later phases, including injury to the lung endothelium
and the alveolar epithelium, with physiological, biochemical
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and histological measures of both the development of lung
injury and the resolution phase. It will be valuable if this model
can be adapted to studies of bacterial and viral infection in the
lung as well, given the predominance of these aetiologies in
human ALI.
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