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Introduction

Alzheimer's disease (AD) is a neurodegenerative disorder that results in progressive memory loss and cognitive decline. Pathological changes in
AD can be characterized by the presence of amyloid plaques and neurofibrillary tangles that accompany neuronal and synaptic loss. Although AD
pathology has been well defined in postmortem histology, longitudinal detection of the progression of AD and its correlation with the extent of the disease
in the live brain tissue remains elusive. A feasible and reliable non-invasive imaging modality offering a tractable biomarker in preclinical drug discovery
and clinical evaluation of AD is strongly needed.

Magnetic resonance imaging (MRI) has been used to measure atrophy of brain tissues in the patients with AD (1). Additional AD-related metabolic
or microscopic structural changes (1-4) also have been found using magnetic-resonance (MR) based techniques, including diffusion tensor imaging (DTI).
Considerable evidences suggest that microscopic white matter pathology can be detected (1-4) in AD patients using DTI.  Unfortunately, findings in these
studies are not consistent. Hanyu, et al, and Bozzali, et al, have reported both an increase in the diffusion coefficient and a decreased diffusion anisotropy
(2, 3), while Kantarci, et al, and Bozzao, €t al, report no changes in diffusion anisotropy in the white matter of AD patients (1, 4).

In order to resolve inconsistent findings in human studies, characterization of rapidly progressing transgenic mouse models of AD provides a
focused etiology and may help eliminate sources of variability in the study. In addition, transgenic mouse models allow opportunities for temporal
measurement of disease progression in reasonably short periods of time that could add to the understanding of the evolution of AD. The study described
herein examines APPsw mice and wild type age-matched control mice at four different ages (8, 12, 16, and 18 months). DTI protocols were used to
calculate the trace of the diffusion tensor (Tr (D)), the relative diffusion anisotropy (RA), the axial diffusivity (A;), and the radial diffusivity (A.) derived
from the three eigenvalues of the diffusion tensor (5, 6). Since A and A, have been shown to be sensitive, non-invasive indices of axonal injury and
demyelination (5, 6), examination of these DTI indices provides a sensitive probe of the microscopic changes in brain tissue that may reflect disease
progression, and yield new insights into the dysfunction induced by neurodegenerative processes associated with AD.

Materialsand M ethods
In the current study, four groups of APPsw and age-matched control mice were examined at 8, 12, 16, and 18 months.  Eight animals for each strain
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Discussion

This study demonstrates that DTI can be used to non-invasively evaluate AD pathology in mice caused changes in water diffusion in both
gray and white matter. The DTI parameters reported for APPsw and age-matched control animals show varying degrees of change for different
anatomical regions of gray and white matter. Our results are similar to those found in clinical studies which report selective white matter damage
in the brain of AD patients. As previously described (5, 6), A and A, in white matter can be used to probe the extent of axonal injury and
demyelination. Using similar arguments, the decrease in A and A, a 12-months for the CC and EC in the current study may suggest the presence
of axonal injury, while the subsequent increase in A, for CC is consistent with demyelination. All other white matter tracts also exhibit decreased
My at 12 —-months of age, without the concomitant increase in A,. Hence, these later changes could reflect axonal injury, but not demyelination. The
combination of A and A, and measurements of these parameters could serve as a valuable tool for evaluating white matter pathologies in animal
models of AD and eventually enable new insights for the development of new drugs and for potential clinical interventions.

Reference

. Bozzao A, Floris R, BavieraME, Apruzzese A, Simonetti G. AJNR Am J Neuroradiol 2001;22:1030-6.

. Hanyu H, Shindo H, Kakizaki D, Abe K, Iwamoto T. Gerontology 1997;43:343-51.

. Bozzali M, Falini A, Franceschi M, Cercignani M, Zuffi M, Scotti G, Comi G, Filippi M. J Neurol Neurosurg Psychiatry 2002;72:742-6.

. Kantarci K, Jack CR, Jr., Xu Y C, Campeau NG, O'Brien PC, Smith GE, Ivnik RJ, Boeve BF, Kokmen E, Tangal os EG, Petersen RC. Radiology 2001;219:101-7.
Song SK, Sun SW, Ramsbottom MJ, Chang C, Russell J, Cross AH. Neuroimage 2002;17:1429-36.

Song SK, Sun SW, JuWK, J. LS, Cross AH, Neufeld AH. Neuroimage 2003;(in print).

Basser PJ, Pierpaoli C. Magn Reson Med 1998;39:928-934.

8. Sun SW, Neil JJ, Song SK. Magn Reson Med 2003;50:743-8.

NOUTAWNE

Proc. Intl. Soc. Mag. Reson. Med. 11 (2004) 1431



	Return to Main Menu
	=================
	2004 Program
	=================
	Next Page
	Previous Page
	=================
	Full Text Search
	Search Results
	Print
	=================
	Help
	Exit CD



