HEtHLOEFROEEEROER

K4 HOSSAIN Md Ibrahim

AL Lt (B

EEVEE BB (%) %5821 %

PRGOSO 4 555 1 TR

R4 Motoneuron degeneration in the trigeminal motor nucleus innervating the

masseter muscle in dystonia musculorum mice
(PAR=T wAFau—T L < AOHERZ XA 5 = AR RSEEZ BT
HlEE)— 2 —H :/Zznl‘i)

ARSCGEREZRR THE AR AR i
B #d% ok F
B #dz TR S

SR

(Background and purpose)
Dystonia musculorum mice show movement disorder such as dystonia and cerebellar ataxia, which have
mutation in the dystonin (Dst) gene. Dst gene encodes a cytoskeletal linker protein. Dystonia musculorum
mice are used as animal models to investigate the human disease known as hereditary sensory and autonomic
neuropathy type VI, since some of the patients are known to have mutation in the DST gene and to show
similar phenotype including peripheral neuropathy with decreased longevity. Although dt mice had
originally been reported to show sensory neuron degeneration in the peripheral nervous system, it was still
unclear whether neuronal cell death also occur in the central nervous system (CNS). It is also unknown the
reason why the dystonia musculorum mice show weight loss and decreased longevity. We tried to investigate
the histopathological phenotypes in the CNS and systemic condition of the dystonia musculorum mice.
(Methods)
Dst genetrap (Dst®) homozygous mice at postnatal stages were used for histological analyses including
immunohistochemistry and in situ hybridization, as well as electrophysiological analysis, electromyogram.
(Results)
In order to investigate the histopathological phenotypes in the CNS of Dst**
performed immunohistochemistry using anti-neurofilament antibody and anti-cleaved caspase 3 antibodly,
and then, found abnormal neurofilament accumulation and cleaved caspase 3 positive motoneurons in the
trigeminal motor nucleus of the Dst® homozygous brainstem at postnatal day 21 and 28. Applicants also
found reduced proliferation of oligodendrocyte progenitor cells at postnatal day 21. Other abnormalities in

homozygous mice, applicants

the trigeminal motoneurons including induction of CHOP (an endoplasmic reticulum stress marker), ATF3
and lipocalin 2 (stress markers) were observed in the Dst® homozygous mice at P21 and P28. Reduced
number of trigeminal motoneurons and reduced size of trigeminal nucleus were also observed in the Dst®
homozygous mice at P28. Applicants further showed that the abnormal and irregular myelin structure and
macrophage infiltration in the mandibular nerve, which contains axons of trigeminal motoneurons. Atrophy




of the masseter skeletal muscles were observed with increased expression of atrogin-1 (a skeletal muscle
atrophy marker) in Dst® homozygous mice at P28. Finally, electromyographic studies indicated Dst™
homozygous mice have uncontrolled and weaker masseter muscle activities than that of control mice.
(Discussion)

Applicants have shown that there was degeneration of trigeminal motoneurons and a reduction in size of
trigeminal motor nuclei in the Dst® homozygous mice. The motoneurons, which abnormally accumulated
neurofilament, also expressed the stress markers CHOP, ATF3 and Lcn2. Applicants also demonstrated
macrophage infiltration into mandibular nerve and masseter muscle atrophy with weak muscle contraction.
All of these data suggest that dystonia musculorum mice have difficulty in mastication of food, which may
be one of reasons for growth retardation at post-weaning period. Applicant think that there is a possibility that
oligodendrocyte progenitor cells proliferation is reduced due to malnutrition with a low food intake, because
reduced proliferation of oligodendrocyte progenitor cells in the Dst® homozygous brain were observed
around P21, which is weaning stage.
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