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Target audience
This abstract is relevant to basic scientists with an interest in models of demyelination or using in vivo MRI to screen for white matter alterations in
mice.

Introduction

Myelin is essential for efficient signal transduction in the nervous system comprising of multiple proteins. The intricacies of the regulation of the
formation of myelin, and its components, are not fully understood making mouse models an essential tool to enhance such knowledge. With this
study we intended to characterize in vivo a novel myelin basic protein mutant (mbp""). We show that a fast diffusion tensor imaging (DTI) method
is sufficient to characterize the loss of axonal integrity which is further supported by anatomical imaging.

Materials & Methods

® Mice: Mb;/ive mice arose as a spontaneous mutation in our C57BL/6 breeding colony, and were maintained by heterozygous breeding. For this
imaging study we compared Mbpjw mice with control C57BL/6 mice (both n=5)

e MRI: Mice were scanned at 35 days (mbp™® : 3; C57BL/6: 2) and 70 days (mbp™ : 2; C57BL/6: 3) old under isoflurane anesthesia.
MR images were recorded on a 9.4 T Biospec small animal MR system (20 cm horizontal bore, Bruker Biospin, Ettlingen, Germany) using a 7 cm
linearly polarized resonator for transmission and an actively-decoupled mouse brain surface coil for receiving (Rapid Biomedical, Rimpar,
Germany). For T, relaxometry parameters were: repetition time (TR) 2.9 s, echo times (TE) from 12 to 120 ms. T,w images were obtained using a
3D inversion prepared gradient echo sequence with parameters: TR 3.5 s, TE 3.3 ms, an inversion time of 1075 ms. Scan parameters for the DTI
were: TR 1.0 s, TE 27.9 ms, 30 isotropically distributed diffusion directions, b = 2500 s/mm2, resol. 156x156x312 um recorded in 20 min.

® Processing: Parametric images were calculated using home-written software in mevislab (Mevis Medical Solutions AG, Bremen, GE) and python
(Pyhton software foundation). For DTI processing, first an Eddy current correction was applied using the FSL module [1] followed by an in-house
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Discussion
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Conclusion

We show that with a 20 min in vivo DTl scan demyelination can be observed in this new myelin basic protein
mutant and that axial and radial diffusivity changes closely resembles those previously reported for Shiverer

mice.
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