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Evaluating disease progression and therapyé
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establish disease model...
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Evaluating lung disease and therapyé

establish disease model... evaluate therapeutic outcome...

Ex vivo ŀǇǇǊƻŀŎƘŜǎ ƻŦŦŜǊ ǇƭŜƴǘȅ ƻŦ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ŘŜǘŀƛƭŜŘ ǎƴŀǇǎƘƻǘ ŀƴŀƭȅǎƛǎΧ ōǳǘ ƴƻ dynamicinformation
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Monitoring lung disease dynamically

establish disease model... evaluate therapeutic outcome...

Non-invasive imaging for monitoring disease processes that are dynamic in time & space.
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9.4T MRI

IVM

Who we are and what we do

micro-CT

BLI

7T PET-MR



micro-computed tomoé what??



micro-computed tomoé what??

Itôs the óCTô in PET-CT and SPECT-CTé

é and so much more!



small FOV, veryhigh resolution

In vivo micro-CT comes in two flavors

Large FOV, high resolution& low-dose

SkyScan 1278SkyScan 1076



Lung disease imaging with µCT
µCT has shown to be very useful for studying mouse lung fibrosis...

(De Langhe, Vande Velde et al., PLoS One 2012; 7(8):e43123)
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Mouse is breathingé

Ą Retrospective gating to 
deal with movement (4D)



Lung disease imaging with µCT
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We can do this longitudinally... 



Lung disease imaging with µCT

µCT has shown to be very useful for studying mouse lung fibrosis...

(De Langhe, Vande Velde et al., PLoS One 2012; 7(8):e43123)

We can do this longitudinally... quantitatively... ànd evaluate therapy. 
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Lung diseases: low-dose µCT

silica 
instillation

baseline

t0 w1 w2 w3 w4 w51 week 1 week 1 week 1 week 1 week

(High-resolution low-dose µCT: Skyscan 1278) 

- Lung fibrosis: bleomycin-induced, silicosis

- Lung infections: aspergillosis, cryptococcosis, influenza,é

- Asthma, emphysema, COPD

- Lung metastasis

- é

Kaat Dekoster

é



Lung infection imaging with µCT

Long before mice show symptoms, infection can be visualized with µCT. 

Fungal lung infection: cryptococcosis



infection
C. gattii

µCT µCT µCT µCT
lung function tests
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Lung infection imaging with µCT
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Progression of lung infection can be visualized & quantified with µCT. 

Lung infection imaging with µCT



Progression of lung infection can be visualized & quantified with µCT. 

Lung infection imaging with µCT



(Vande Velde G. et al, DiseaseModels& Mechanisms2016)

Lung infection imaging with µCT



Progression of lung infection quantified with µCT: higherpower than golden standard.

Lung infection imaging with µCT



Progression of lung infection can be visualized & quantified with µCT... In 4 dimensions!

Lung infection imaging with µCT



Brain infection imaging withé MRI



CT

Å no soft tissue contrast (CAs)

Å Limited anatomical information

Å Good contrast for bone & air

Å Foreign body detection = good

Å Even better resolution

Å Potential radiotoxicity

Å 3D (4D, 5D)

Å Easy to use

Å cheap

MRI

Å Good soft tissue contrast

Å anatomical information

Å Bad contrast for bone & air

Å Foreign body -> artefacts

Å Good resolution

Å No ionizing radiation

Å 3D

Å Versatile ïcomplicated

Å expensive

Imaging brain ánd bones?

A multimodal imaging approach combines the proôs of individual methods
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Letôsgo to Barcelona !

DeLaTorrelab
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Effect of green tea extract (EGCG) on facial shape?

Observationalstudyin kids: Dr. N Martinez Abadias



Comparativefacial shapeanalysis(0-2 yearsold)
Europeanpopulation

Testing the hypothesis

DS DS+EGCG Euploid

Observationalstudyin kids: Dr. N Martinez Abadias



Photogrammetry

Observationalstudyin kids: Dr. Neus Martinez Abadias



Photogrammetry

Observationalstudyin kids: Dr. Neus Martinez Abadias



DS+EGCG Ą intermediate phenotype

The younger the treated kids, the better the result...



Craniofacial

Brain

Marcucio et al, Curr Top Dev Biol, 2015

Brain and face: integration of two developing systems

The effect of EGCG on mouse brain & facial development?



Holoprosencephaly

Down syndrome

Microcephaly

Apert syndrome

Brain and face: integration of two developing systems

(Slidecourtesy: Dr. Neus Martinez Abadias)



Down syndrome: Trisomy 21
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Down syndrome: Trisomy 21

(Slidecourtesy: Dr. Neus Martinez Abadias)



DYRK1A overexpression in Down syndrome 

2 copies DYRK1A 3 copies DYRK1A

Euploid Down syndrome

Blazek et al, Hum Mol Gen, 2015

Dierssen, Nat Rev Neurosci 2013

Reduce Dyrk1A expression

Ho

(Slidecourtesy: Dr. Neus Martinez Abadias)Epigallocatechingallate(EGCG)



BRAINFACE

Perform longitudinal morphometric study of a Down syndrome mouse model

by in vivo non invasive imaging (SkyScan 1278 µCT and Bruker 9.4T MRI).

Pups: Ts65Dn and control mice treated and 

not-treated pre and perinatally with EGCG. 

Pregnant Ts65Dn mice treated

or not treated (E9) µCT and MRI (Leuven, Belgium)

P3                P14                P28

Experimental analysis on mouse models

Perform neurobehavioral and neurodevelopmental tests



Quantify and compare normal and disease-altered brain and

craniofacial face morphological shape over time.

BRAINFACE

Experimental analysis on mouse models

Geometric morphometrics

Experimentally modulate Dyrk1A kinase activity using pharmacological

agent (EGCG) affecting the development of the brain and the face in

order to test its potential effect on their shape and integration pattern.



The setup

WT TS

EGCG + 15 9

EGCG ï 18 7

30 mg/Kg/day
From E9 to PD29

Ts65Dn

WT

P3                P14                P28



Brain analysis: MR imaging

PD3 PD14 PD29



Brain volume analysis

Ventricles Whole brain Cerebellum

PD29

Sergi Llambrich Ferré



Brain shape analysis



Brain shape analysis: landmarking

SagittalSagittal + Axial

Positioning
Axial

PD29

Sergi Llambrich Ferré



270 landmarks

Brain landmarking

Anatomical landmarks 

internal

Surface 

semilandmarks

Anatomical landmarks 

external

PD29

Sergi Llambrich Ferré



Shape analysis: Geometric Morphometrics

How to describe the shape of an organism 

1 2 3

Procrustes 

fit

Centroid size

(Slidecourtesy: Dr. Neus Martinez Abadias)



Brain shape analysis

PD29

17 landmarks


