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Fig. 1. MRI images of lesions in the spinal cord (L3-L6) at different stages of EAE. The images
show T2WTI signals. The spinal bodies at each stage are shown inside the dotted polygons. Scale
bar equals 500 um. The top of each image shows the dorsal side.
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Fig. 2. Angiographic images of the dorsal spinal artery in an EAE mouse. (A) The sagittal plane
of the vasculature in the lower lumbar cord. The region of interest is defined around the dorsal
blood vessels by the dotted line. (B) Temporal alterations of the dorsal spinal artery in the
coronal plane. The level of the spinal cord was registered using anatomical signals of the interspi-
nal disks. The position of bifurcation in the spinal vessels is shown with the arrows. Dislocation
of the bifurcation from the baseline (dotted line) was seen, and the lengths of the dislocation
were correlated with the severity of the clinical scores. Scale bar equals 1 mm.
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Magnetic resonance imaging (MRI) is widely employed for the diagnosis of multiple sclerosis
(MS). We recently showed autoreactive T cells accumulate in the fifth lumbar cord (L5) to pass the
blood-brain barrier and cause inflammation in the central nervous system of experimental autoim-
mune encephalomyelitis (EAE) mice, an MS model. Non-invasive monitoring of the spinal cord be-
fore/after neuro-inflammation may lead to an understanding of the injury and repair of CNS. MRI of
the lower-level spinal cord of mice is challenging because its structure is too thin to visualize iz vivo.
This study explored the temporal and spatial profiles monitored by Te-weighted, diffusion-weighted
MRI and MR angiography (MRA) at the lumbar code of EAE mice. The lumbar spinal cord swelled
gradually up to 2-3 times larger than in a precritical period. This alteration in size was correlated with
clinical score and inversely correlated with animal weight loss. In addition, DWI shows signal reduc-
tion in dorsal white matter of the lower level of lumber code in the early phase of EAE. This increas-
ing of diffusion reverted to almost normal in the remission phase. Moreover, MRA of dorsal spinal
artery showed branch positions of the blood vessels in the lower lumbar cords were significantly
altered. These results suggest that inflammation-mediated alterations in the lower lumbar cord
change the homeostasis of the spinal cord and demonstrate that ultrahigh-field MRI enables the de-
tection of previously invisible pathological alterations in EAE.
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