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Cardiovascular Disease — A Challenge Worldwide

CVD 52 %
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Cardiovascular Disease Models

Small animals do typically not present
with cardiovascular diseases
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Induction of Myocardial Infarction

Site of
occlusion
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scar formation
3 weeks after induction of Ml
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Animal Models of Atherosclerosis

ApolipoproteinE -~ mouse
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Nerves

Arrhythmia
Tachycardia
Bradycardia

Myocardium
Myocardial infarction
Cardiomyopathy
Heart failure

IMAGING
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Vessels
Atherosclerosis
Coronary artery disease
Vasculitis
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FDG-PET/CT
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Prerequisites
Monitoring of bio signals
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resp probe

iv. line anesthesia

temp probe ECG
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Prerequisites
Movement Correction

Mouse: 26 g, heart rate, ~ 500 bpm Reconstructed Gates: 8
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List mode acquisition:
60-90 min p.i. 12 MBq F-18-FDG

Schéfers K, Z Med Phys 2006 T
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Prerequisites
Anatomy
Short Axis
Anterior Wall
Septum Lateral Wall
Inferior Wall
Vertical Long Axis Horizontal Long Axis
Anterior Wall Apex
LV Apex Septum Lateral Wall
Inferior Wall Lv
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Healthy Mouse (26 g) — FDG-PET

~ 500 bpm
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Schdfers K. EINM 2005 .
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Myocardial Perfusion Imaging

Blood Cardiomyocyte

Sogbein, Biomed Res Int. 2014
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Perfusion
SPECT: Tc-99m-Tetrofosmin

Healthy mouse, 26g

time after injection

Vrachimis A, EINMMI Res. 2012 =
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Perfusion
SPECT: Tc-99m-Tetrofosmin

Mouse, 24g Ischemia !
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Viability & Function

Mouse, 24g F18-FDG-PET
SA HLA VLA PM Scar [%]
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Viability & Function

Mouse, 24g F18-FDG-PET
Scar [%]
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Longitudinal study
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Prerequisites
Animal Handling / Preparation — 8F-FDG 1 h p.i.
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Isoflurane, FDG i.v. Isoflurane, FDG i.v. awake, i.p.
fasted Insuline + Glucose i.v.

outsche Geselschaft Summer School 2015, August 27 — 29, 2015 Page No. 22
ir Nuklearmedizin e.V.




Atherosclerosis

healthy vessel
Vulnerable plaque

Hermann S. J Nucl Med 2010 h‘\
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Cuff Model — Local Induction of Atherosclerosis

with cuff normal
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Kuhlmann et al., JoVE 2011 |_| 1
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FDG-PET/CT in Carotid Cuff Model

|
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FDG-PET/CT in Carotid Cuff Model
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Atherosclerosis

healthy vessel
Vulnerable plaque

Hermann S. J Nucl Med 2010 'J 1
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MMP Imaging in Models of Atherosclerosis
Fluorescence labeled Tracer

bright field
only fused FRI

diet
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3 Faust A. Bioconjug Chem 2008

Faust A. Contrast Media Mol Imaging 2013
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MMP Imaging in Models of Atheroscler05|s

Fluorescence labeled Tracer s -
(barbiturate)
bright field .
only  fused FRI Ultramicroscopy
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MMP Imaging in Models of Atherosclerosis
PET-Tracer (F-18)

ApoE", 8 week high cholesterol diet

in vivo

F-18-MMPI
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MMP Imaging in Models of Atherosclerosis
PET-Tracer (F-18)

ApoE", cuff model ApoE~, HFC diet

F18-BRE32 MMP2

b F-18-MMPI

Hermann S, J Nucl Cardiol 2012 I__I_I
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Translational Imaging in MS

ENS e
3

Migrating
leukocytes

42 year old MS patient with acute phase

ti-inflammatory therapy

MMP-PET fused with Gd-enhanced T1-MRI
30-45 min p.i. of 250 MBgq MMP radiotracer 18F-BR351

Hermann S, Sorokin L, Wiend| H, Schober O, Schéfers M I:I_\
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Mouse Imaging Workshop
9-13 November 2015

Topics

1: hands-an seanning +- esnlrast aganls
Auarescence, bicluminescence
PET/CT, PL

MBI, SPECT/CT

i: methods, conegistration, quantification

| http://www.uni-muenster.de/EIMI/teaching/mia/
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