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The trigeminal motor nucleus, mesencephalic trigeminal tract nucleus and trigeminal ganglion were
investigated in wild type and dystonia musculorum (dt) mice to study the effect of dystonin deficiency on
motor and sensory neurons in the trigeminal nervous system.
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The anterior part of the tongue was

examined 1in wild type and dystonia
musculorum mice to assess the effect of



dystonin loss on fungiform papillae. In
the mutant mouse, the density of fungiform
papillae and their taste buds was severely
decreased when compared to wild type
littermates (papilla, 67% reduction;
taste bud, 77% reduction). The mutation
also reduced the size of these papillae
(17% reduction) and taste buds (29%
reduction). In addition,
immunohistochemical analysis
demonstrated that the dystonin mutation
reduced the number of PGP 9.5 and calbindin
D28k—containing nerve fibers in fungiform
papillae. These data together suggest that
dystonin is required for the innervation
and development of fungiform papillae and
taste buds.
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The trigeminal ganglion (TG) and
mesencephalic trigeminal tract nucleus
(Mesb) were investigated in wild type and
dystonia musculorum (dt) mice to study the
effect of dystonin deficiency on primary
sensory neurons in the trigeminal nervous
system. At postnatal day 14, the number of
TG neurons was markedly decreased in dt
mice when compared to wild type mice (43. 1%
reduction). In  addition, dystonin
disruption decreased the number of sensory
neurons which bound to isolectin B4, and
contained calcitonin gene—related peptide
or high-affinity nerve growth factor
receptor TrkA. Immunohistochemistry for
caspase—3 demonstrated that dystonin
deficiency induced excess cell death of TG
neurons during the early postnatal period.
In contrast, Mesb neurons were barely
affected in dt mice. These data together
suggest that dystonin is necessary for
survival of  nociceptors but not
proprioceptors in the trigeminal nervous
system.
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The degenerating muscle (dmu) mouse
harbors a loss—of—function mutation in the
Scn8a gene, which encodes the alpha
subunit of the voltage—gated sodium
channel (VGSC) Na(V)1.6. The distribution
of c¢c—Fos and c¢—Jun was examined in spinal
and cranial motoneurons of the dmu mouse
In the cervical spinal cord, trigeminal
motor nucleus (Vm), facial nucleus (VII),
dorsal motor nucleus of the vagus (X), and
hypoglossal nucleus (XII) of wild-type
mice, motoneurons expressed c-Fos and
c—Jun—immunoreactivity. The
immunoreactivity in wild-type mice was
mostly weak and localized to the nucleus
of these neurons whereas in the spinal cord
and brain stem of dmu mice motoneurons
showed intense c—Fos and
c—Jun—immunoreactivity. The number of
c—Fos—immunoreactive motoneurons was

dramatically elevated in the cervical
spinal cord (wild type, 4.8 +/- 1.0; dmu,
17.3 +/- 1.6), Vm (wild type, 76.2 +/-
21.6; dmu, 216.9 +/-30.9), VII (wild type,
162.4 +/- 43.3; dmu, 533.3 +/- 41.2), and
XII (wild type, 58.2 +/- 43.3; dmu, 150.9
+/=25.7). The mutation also increased the
number of c—Jun—immunoreactive
motoneurons in the cervical spinal cord
(wild type, 1.6 +/-0.8; dmu, 12.1+/-2.1),
Vm (wild type, 41.4 +/- 18.0; dmu, 123.1
+/-11.7), and X (wild type, 39.1 +/-10.7;
dmu, 92.8 +/— 17.8). The increase of these
transcription factors may be associated
with the uncoordinated and excessive
movement of forelimbs and degeneration of
cardiac muscles in dmu mice
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The distribution of calcitonin
gene-related peptide (CGRP) was examined
in skeletal muscles of fore and hind limb
as well as in oral and cranio—facial
regions of the degenerating muscle (dmu)
mouse, which harbours a null mutation in
the voltage—gated sodium channel gene
Scn8a. In limb, oral and cranio—facial
muscles of wild type mice, only a few motor
endplates contained
CGRP-immunoreactivity. However, many
CGRP-immunoreactive motor endplates
appeared in the triceps brachii muscle,
the biceps brachii muscle, the brachialis
muscle, and the gastrocnemius muscle of
dmu mice. CGRP—immunoreactive density of
motor endplates in the skeletal muscles
was also elevated by the mutation. In these
muscles, the atrophy of muscle fibers
could be detected and the density of cell
nuclei in the musculature increased. In
the flexor digitorum profundus muscle, the
flexor digitorum superficialis muscle
and the soleus muscle as well as in oral
and craniofacial muscles, however, the
distribution of CGRP—immunoreactivity was
barely affected by the mutation. The
morphology of muscle fibers and the
distribution of cell nuclei within them
were also similar in wild type and dmu mice.
In the lumbar spinal cord of dmu mice
CGRP-immunoreactive density of spinal
motoneurons increased. These findings
suggest that the atrophic degeneration in
some fore and hind 1imb muscles of dmu mice
may increase CGRP expression in their
motoneurons

5. LE7r3E3im LA
6 éﬁjﬁ%gﬁﬁ% WEIE 3 0 M ONEHERTTEH (2

UEiEams) Gra )
1. Sato T, Shimizu Y, Kano M, Suzuki T,

Kanetaka H, Chu LW, Coté PD, Shimauchi
H, Ichikawa H, Increase of CGRP



Expression in Motor Endplates Within i)l {8z (ICHIKAWA HIROYUKI)

Fore and Hind Limb Muscles of the Bh L e Rh e ST SR . b
Degenerating Muscle Mouse (Scn8a SUALRS: - RFGER AR - Eoz

(dmu )). Cell Mol Neurobiol., % | MFZE##& 5 : 20193435

. AHA. 2011 4F, FIjlH
2. Ichikawa H, Kano M, Shimizu Y, Suzuki U=YAN

) ) ) 2 E

T, Sawada E, Ono W, Chu LW, Coté PD, (2) B 5E57% %g( )

Increase of ¢c—Fos and c¢—Jun Expression

in Spinal and Cranial Motoneurons of

the Degenerating Muscle Mouse (Scn8a W &8

( dmu )). Cell Mol Neurobiol., #

FiH. 2010 4E, 30: 737-742. .
3. Ichikawa H, Terayama R, Yamaai T, De (3) LR TEH

Repentigny Y, Kothary R, Sugimoto T, ( )
The number of nociceptors in the
trigeminal ganglion but not P A=A

proprioceptors in the mesencephalic
trigeminal tract nucleus is reduced in
dystonin deficient dystonia
musculorum mice. Brain Res. &#iA.
2008, 1226:33-38

4. Ichikawa H, Terayama R, Yamaai T, De
Repentigny Y, Kothary R, Sugimoto T,
Dystonin deficiency reduces taste buds
and fungiform papillae in the anterior
part of the tongue. Z#i A . Brain Res.
2007, 1129:142-146

(K] GHofh)

(X&) o)
(PESERA PERE)
Ok (Gt o )

PAY N
FE
MR
TEEH -
g
HFEFH B .
EWNS DR

ORI (G0 )

PAY N
FE
HEFIZ -
TEEH -
g
BAHFHHE
ERNS DR

(D)
v AN

6. WFIEia
(D) W g




