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PHENOTYPING
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MRI versus MRM

Spatial resolution

Stronger magnetic field

Stronger magnetic field gradients
Smaller rf coils



MR Microscopy

Definition: “Images with a resolution of less
than 100 um in at least one dimension”
(Aiken et al., 1995, Benveniste and
Blackband, 2003)

First attempts at MRM:

Water snail- pm range - isotropic
acquisitions (Dr. Hedges, student of Dr.
Lauterbur, 1984. PhD thesis, Stonybrook)

Plant stems (Eccles & Callaghan, 1986)
Rat brain (Johnson et al., 1986)
Single cells (Aguayo et al., 1986)
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Phenotyping by MRM - /n vitro:
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Pathway

Benveniste et al., NeuroImage 2000
Zhang and Benveniste, in Prep.
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In Vivo
APOE-deficient mice after 3 days after transient
forebrain ischemia

.

McDaniel, Sheng, Warner, Hedlund, Benveniste. Neurolmage, 2002



The majority of ApoE -/- mice
die prematurely 3-5 days after
transient cerebral ischemia.
These mice all show “spots” of
high signal intensity dispersed
thoroughout the forebrain.

The hyperintensity spots
coincides with areas of pan-
necrosis/infarction......

 ApoE-/- mouse, 314 post-ischemia day







ApoE deficient mouse
24 hrs after closed head injury

High signal intensity in impact area

Obliteration of [eft lateral venfricle V‘







-\ CLMIB/NMR

Brain Functional Imaging: Optical Possibility
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Chance Science 276(5321), 1991



Changes in hemoglobin oxygenation
blood volume of rat brain
due to ischemia
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Spectral changes in hemoglobin of rat
brain
due to ischemia
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