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Objectives

Results

Bleomycin (BLM)-induced lung fibrosis is the best characterized mouse model to investigate pulmonary fibrosis and drug efficacy [1]. Micro-Computed Tomography (µCT) is a

non-invasive technology, enabling to monitor lung parenchymal changes in the same animals at different time point [2, 3].

In the present study we aim to develop and validate an imaging procedure that uses micro-CT to derive morphological and functional indicators of lung fibrosis and quantify the

antifibrotic effect of multi-kinase inhibitor (MKI).

Conclusion
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Changes in lung function during fibrosis progression and the effect of MKI

❑The saline control was classified as normally ventilated, with no fibrotic regions
detected (grey line)

❑BLM-treated animals featured a progressive worsening of ventilation, with fibrotic
(red-coloured) regions enlarging from day 7 to day 21

❑Fibrotic areas in the BLM+MKI-treated animals remained stable from day 7 to day
21, however, the treatment tended to restore ventilation
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Micro-CT vs. histo-morphological readouts
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❑ Co-registration of inspiration and expiration lung scans matches and superimposes spatially equivalent lung
regions.

❑ Functional map classification: differentiates lung areas with reduced ventilation due to fibrosis or to a decrease
in volume change by contemporary evaluating inspiration and expiration values.

❑ Fibrosis (red): poorly ventilated lung regions due to increased tissue density. Low ventilation (yellow): lung
regions with reduced ventilation due to lower volume change. Normal ventilation (green): lung regions compare
to saline

Histological sections of the left lobes were
reported with the corresponding functional
maps, at day 21, showing that regions with
moderate and severe lesions are
characterized by fibrosis/low ventilation
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2. Micro-CT workflow

❑ The mouse is anesthetized and placed inside the scanner
❑ A respiratory gating monitors the breathing rate and allow

scan reconstruction

Good correlations (blue, positive;
red, negative) between ventilation
parameters and histology were
evidenced

2a. ACQUISITION 2b. RECONSTRUCTION

❑ Generation of both inspiration
and expiration micro-CT lung
reconstruction

❑ AI algorithm for automatic 3D
segmentation [4]
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We quantify the progressive decrease of lung ventilation and the
antifibrotic effect of multi-kinase inhibitor in the same animals at
different time point. We demonstrate a strong structure-function
relationship by correlating micro-CT outcomes (decreased
ventilation) with histomorphometric endpoints (increased collagen
content). The overall diagnostic performance of our micro-CT
approach strongly supports its translation from preclinical studies
to the clinical setting
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