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BACKROUND AND OBIJECTIVES

Pulmonary arterial hypertension (PAH) is a
complex and debilitating disease that causes
progressive  vasoconstriction and  vascular
remodeling of the distal pulmonary arteries.
Monocrotaline (MCT) and Sugen5416-hypoxia
(SuHx) induced PAH models are the most
extensively used rat models to investigate the
understanding of the pulmonary hypertensive
process and assess drug efficacy. However, the
visual pathological assessment of PAH is tedious
and  time-consuming, leading  to non-
comprehensive conclusions. In the present work,
we have developed a digital pathology software
to reliably and accurately assess the
histomorphometric features of PAH in MCT and
SuHXx models.

METHODS

Male Sprague Dawley rats were either injected
subcutaneously with 60 mg/kg of MCT or 20
mg/kg of Sugen5416 to induce PAH. Rats
receiving Sugen5416 were housed in hypoxic
chambers for 21 days followed by 35 days in
normoxic conditions. Rats receiving MCT were
housed in normoxic conditions for 28 days. For
each model, three groups were assessed; aged
match control, PAH-induced +/- Sildenafil.
Transversal histological sections of left lobes were
labelled with a-smooth muscle actin (a-SMA) and
digitized at 20x. An automated artificial
Intelligence morphometry-based system
(MorphoQuant™) was developed to detect and
perform quantitative measurements on
muscularized blood vessels (MBYV). After
automated discarding of bronchi, on 500-1000
MBYV, MorphoQuant™ assessed the lung area, a-
SMA label, the number of total and obstructed
MBV and their proportions, as well as the intima,
media and wall thicknesses of MBV, per size
category small (S), medium (M) and large (L) MBV
(< 50; 50-100; T00-200 um, respectively).

CONCLUSIONS

We have developed a digital histopathology
software enabling the comprehensive
assessment of MBV features to support the
understanding of PAH physiopathology and
reliable assessment of drug efficacy, applicable to
the two more extensively used rat models.
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Figure 3. Automated histomorphometric analysis of muscularized blood vessels in Figure 4. Automated histomorphometric analysis of muscularized blood vessels in SuHx rat Figure 5. Heatmap of correlations between digital analysis and functional testing for
MCT rat model. A. Total vessels. B. Wall thickness. C. Obstructed vessels proportion model. A. Total vessels. B. Wall thickness. C. Obstructed vessels Proportion D. Hypercellular MCT (right) and SuHx (left) rat models. Spearman correlation rates. Red means strong

D. MorphoQuant recognition of large vessels. lesions. positive correlation while green means strong negative correlations.
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