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Cellular and molecular imaging
with MRI in Cardiovascualr system
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MR Imaging of Small Animals Three Types of the Probes in Molecular Imaging
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Molecular MR Probes
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MR for Differentiation of Postoperative
Scars and VX2 Carcinoma
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MRI with Macromolecular Contrast Media

1) peak enhancement

2) time to peak

3) maximum slope

4) capillary permeability
5) blood volume

Gadofluorine M
{Gd-GlyMe-perfluoroctyl-
mannose-conjugate)

Reactive LN Metastatic LN

Atharomatous
B Plague

In Vivo Monitoring of Cell Therapy




Detection Level of Various Imaging Probes
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Incorporation of Iron Oxide into Human
Neura! Stem Cells
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Human Mesenchymal Stem Cell
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Cancer Cells Labeled with SPIO
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Activatable (“Smart”) MR Probe

* Enzyme activated
« Calcium activated
* pH activated

* pO2 activated

* Protein binding

Meade T. 2003
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“Smart” MR Probe for In vivo Imaging
of B-galactosidase mRNA Expression

Upon B-galactosidase,

B-galactose terminal removed
from (Egad- Gd-HPDO3A) and
Gd has one coordination site,
to which water molecule can be
accessed

Biochemical switch !

WMeade T. Nature Bictschnology 2000

MR coronary angiography

e Contrast
enhanced
coronary MR
angiography

e Blood pool agent

e Not suitable for
vessel wall
imaging

MR contrast media for plaque

e Fibrin specific nanoparticles

e USPIO

e Gadofluorine
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Plaque imaging

® Expected role of plaque imaging
»Detection of plaque itself
“Not only stenosis of vessel lumen
»Characterization of plaque
«Fibrous plaque vs soft plaque
>Final goal: differentiate plaques
that are more likely to cause ACS

Black blood MRI technique

¢ Double inversion recovery preparation pulse

e Blood signal is suppressed and vessel wall is
clearly demonstrated

e Limited resolution
> — high CNR (contrast media for atheroma) is needed

Gadofluorine

Pre

48H delay

\

Haste T1 IR Turbo Flash

Barkhausen et al. Circulation.2003; 108: 605- 609




In vivo MR of rabbit aorta with
atherosclerosis

Pre contrast Gadofluarine past contrast
fat sat T1 fat sat T1

DM & Diet 0.05 mmol GDM

2003-Upper

Infimal injury 3 days
— active inflammation

DM & Diet 4 month Intimal injury 3 days

GDM 4002 M
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DM & Diet 0.05 mmol GDM

GDM 2002 M

Intimal injury 3 days
- active inflammation

DM & Diet 4 month Intimal injury 3 days

GDM 4002 M

Intimal injury 3 days
— active inflammation
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Infimal injury - 2 weeks
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