
HIGH-THROUGHPUT, AUTOMATED ANALYSIS OF BLOOD VESSEL HISTOMORPHOMETRY IN TWO RAT 

MODELS OF PULMONARY ARTERIAL HYPERTENSION

• PAH is a complex and debilitating

disease.

• MCT and SuHx are the most

extensively rat models used to

investigate PAH.

• Visual histopathological assessment

of PAH is tedious and time-

consuming, leading to non-

comprehensive conclusions.

• We have developed a fully automated

image analysis tool (MorphoQuant™)

enabling the comprehensive

assessment of features of

muscularized blood vessel, including

intima, media and wall thicknesses,

leading to a better understanding of

PAH physiopathology, applicable to

the two most extensively used rat

models.
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In Vivo Phase Histology

▪ QC of images
▪ Validation
▪ Statistical study
▪ Reporting

▪ Pathology induction
▪ Administration of treatment test 
▪ Sacrifice
▪ Organ collection 

SuHx model

MCT model

Digital 
Analysis

Histology
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▪ Embedding
▪ Cutting
▪ Staining
▪ Scanning

PAH-induction

PAH-induction Treatment
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Figure 1. Pulmonary and cardiac functional outputs of MCT-induced PAH rats.
A. Mean systemic arterial pressure. B. Diastolic pulmonary arterial pressure. C. Fulton index. D. Stroke volume.

Figure 3. Automated histomorphometric analysis of muscularized blood vessels in 
MCT rat model. A. Total vessels. B. Wall thickness. C. Obstructed vessels proportion
D. MorphoQuant recognition of large vessels. 

Figure 5. Heatmap of correlations between digital analysis and functional testing for 
MCT (right) and SuHx (left) rat models. Spearman correlation rates. Red means strong
positive correlation while green means strong negative correlations. 

Figure 2. Pulmonary and cardiac functional outputs of SuHx-induced PAH rats.
A. Mean systemic arterial pressure. B. Diastolic pulmonary arterial pressure. C. Fulton index. D. Stroke volume.

Figure 4. Automated histomorphometric analysis of muscularized blood vessels in SuHx rat 
model. A. Total vessels. B. Wall thickness. C. Obstructed vessels Proportion D. Hypercellular
lesions. 
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