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Abstract
Amyloid imaging

Kenji Ishii, M.D.
Positron Medical Center, Tokyo Metropolitan Institute of Gerontology

Amyloid imaging has recently emerged as a non-invasive neuroimaging technique to visualize the accumula-
tion of amyloid-beta in living brain. Several modalities such as PET, SPECT, MRI, and optical imaging has been
adopted for this purpose, the nuclear medicine technique of PET firstly put it to practical use because of its high
sensitivity. Among many radioligand tracers proposed, Pittsburgh Compound-B (PIB) has successfully spread
over the world as a standard amyloid imaging probe. Several lines of evidence from PIB-PET study have suggest
that the accumulation of amyloid beta start during the preclinical stage of Alzheimer's disease (AD) and reaches
plateau phase before or during the MCI stage. Therefore, the amyloid imaging may be useful as a biomarker of
AD, not only for the very early specific diagnosis, but also for the monitoring the therapeutic effect with agents
that reduce the accumulation of amyloid-beta in the brains of AD. The amyloid imaging technique is also useful to
differentiate non-AD type degenerative disorders such as argiophilic grain dementia and neurofibrillary tangle
dominant dementia, which are cumulatively called as tauopathies. In order to evaluate its diagnostic power, and
pathophysiological significance of accumulation, further prospective study and pathology-PET comparison are es-
sential.

{Clin Neurol, 47: 915—917, 2007)

Key words: Alzheimer's disease, amyloid, PET, early diagnosis, surrogate marker
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ISOLATED FACIAL AND BULBAR PARESIS: A
PERSISTENT MANIFESTATION OF NEONA-
TAL MYASTHENIA GRAVIS

The differential diagnosis of congenital facial and
bulbar paresis in toddlers includes myotonic dys-

trophy, congenital myopathies, congenital myas-
thenic syndromes, Moebius syndrome, and 22q11
deletion syndrome. We report on a 6-year-old boy
with a history of neonatal hypotonia and severe
feeding difficulties followed by persistent isolated
facial and bulbar paresis of unknown etiology.
When he was 3 years old, his mother was diag-
nosed with myasthenia gravis (MG) and we con-
cluded that his condition was a rare and persistent
manifestation of neonatal MG.

Case reports. The boy presented with neonatal
hypotonia and poor spontaneous movements
without respiratory distress or arthrogryposis.
Sucking was absent; he was tube fed for 2 weeks.
His tone progressively improved; he walked at 13
months but prominent facial weakness and feed-
ing difficulties persisted. He was referred to us at
30 months with severe dysarthria. There was no
complaint of fatigue or weakness. At age 5 his
weight was 10 kg (<p3), his height was 86 cm
(p3), and he had no ptosis or ophthalmoplegia.
He had facial weakness, a constantly open
mouth, and a high arched palate (figure). The soft
palate was immobile and speech was extremely
nasal and dysarthric. The tongue was normal. He
could not whistle or blow his cheeks. Limb mus-
cle strength and DTRs were normal. Serum CK,
quadriceps muscle biopsy, and brain MRI were

Clinical/Scientific
Notes

all normal. Genetic studies for myotonic dystro-
phy and 22q11 deletion syndrome were negative.

The mother was diagnosed with MG when the
child was 3 years old: she reported mild bulbar
symptoms and fatigue on exertion for the last 4
years with an exacerbation during pregnancy and
just before the diagnosis. Acetylcholine receptor
(AChR) antibodies (AB) were positive at 99.9
nmol/L (normal <0.2). Anti muscle-specific ki-
nase (MuSK) were negative.

We concluded that the boy had had neonatal
MG with transient hypotonia and weakness but
persistent facial involvement. AChR AB were
negative when he was 3 years old. Oral pyri-
dostigmine 10 mg TID for 6 months brought no
improvement in his speech or swallowing ability.
At age 6, pharyngoplasty was done to improve his
speech: during anesthesia, right facial and spinal ac-
cessory nerves repetitive nerve stimulation with
trains of 10 shocks at 3 Hz showed no decrement.
The amplitudes of the compound muscle action po-
tentials (CMAPs) were abnormally low when the fa-
cial nerve was stimulated (0.2 mV, normal >2 mV).

The boy had two older asymptomatic twin sis-
ters; the mother had no further pregnancies.

Discussion. Neonatal MG occurs in 10 to 20% of
babies of mothers with MG; the majority will
have transient neonatal weakness while a minor-
ity will have arthrogryposis multiplex congenita
(AMC).! We found reports on only three children
with persistent facial involvement in the litera-
ture.>* Two had neonatal MG with transient gen-

eralized weakness and respiratory distress

Figure

Facial weakness in the proband at age 4 years: Showing his teeth (A), puffing his cheeks (B}, and closing
his eyes (C)
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followed by persistent facial diplegia.? Feeding
difficulties lasting 15 months were present in one
and MG was unrecognized at birth in one of the
two mothers. The third child had no neonaral
symptoms but he had a “hypotonic face with a
high arched palate . . .” and later required speech
therapy and pharyngoplasty for
speech.” His mother was asymptomatic but sub-
sequently had five pregnancies with fatal AMC.
She had high levels of anti-AChR AB which selec-
tively inhibited fetal AChR function with no ef-
fect on adult AChR.** It was thought that the
mother developed anti-AChR AB in the latter
part of her first pregnancy. The same hypothesis
can be made for the child presented here, as an

“unclear

earlier in utero exposure to the AB might have led to
more severe disease. The mother of our patient had
no further pregnancies but would be at high risk of
fetal complications.*>® What makes the facial and
bulbar musculature susceptible to lasting injury
when the motor end-plate is exposed to anti-AChR
AB in utero is unknown. The time at which the anti-
bodies first cross the placenta might play an impor-
tant role. The recorded low CMAPs evoked from
the facial muscles and the absence of decrement are
compatible with a myogenic process.

Prominent facial and bulbar involvement is
also encountered in patients with MG with anti-
MuSK AB, but the disease mechanism is also un-
clear.s”

Neonatal MG should be included in the differen-
tial diagnosis of a child with neonatal hypotonia
with or without persistent congenital facial and bul-
bar paresis. The mother should have a thorough
neurologic examination as well as an anti-AChR AB
titer even if she is thought to be asymptomatic and
even if several years have passed since the child’s
birth. An accurate diagnosis is important given the
risk of AMC in further pregnancies.?
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CLINICOPATHOLOGIC STUDY OF A SNCA
GENE DUPLICATION PATIENT WITH PARKIN-
SON DISEASE AND DEMENTIA

There is evidence that a-synuclein gene (SNCA)
point mutations and gene multiplications play a
pivotal role in the development of Lewy bodies
(LBs) and Lewy neuritic (LN) pathology. Dys-
regulation of the production/degradation of the
a-synuclein protein, a major component of LBs
and LNs, is speculated to result in its accumula-
tion and produce the neuropathological features
of SNCA-related neurodegeneration.!

The identification of SNCA multiplications in
families with parkinsonism suggests that SNCA
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gene dosage may play a role in the onset of Par-
kinson disease (PD).2 Most patients with SNCA
triplication develop cognitive and autonomic dys-
function in early stage of the disease.>* However,
three families with SNCA duplication have been
reported with symptoms more reminiscent of typ-
ical PD.5¢ Interestingly, a recent study reported
thar one triplication (a Swedish-American pedi-
gree) and one duplication pedigree have a com-
mon ancestor.’” As a common mechanism of
multiplications, the area including the SNCA-
MMRNI locus could play a role in multiple copy
numbers. Another multiplication family has been
reported also to have the rearrangement change in

authorized reproduction of this article is prohibited.



the same region indicating the SNCA-MMRNI1
locus may be fragile.>57

With regard to clinical aspects, patients with
SNCA duplication tend to have milder symptoms
compared to those with triplication.*” The onset
of disease in SNCA duplication patients occurs
approximately 15 years later (50 years of age)
than that of SNCA triplication families (35 years
of age). These features suggest that differences in
genetic copy numbers could influence the clinical
features of PD.

Recently, we identified two families of Japanese
origin with SNCA duplications.® One patient from
Family B (named as B-1) developed severe parkin-
sonism and dementia. These findings indicate that
SNCA duplication also causes PD with ‘dementia
(PDD). Three copies of the locus SNCA-MMRN]1
were identified in the two duplication families. The
length of . this region was less than 400 kb and
smaller than that reported for the previous, SNCA
multiplication families. The patient (B-1) died of
pneumonia in 2006. Herein we assessed the clinical
aspects and autopsy findings and propose a relation-
ship between SNCA duplication and dementia.

Clinical findings. The patient was a Japanese
man. At age 47 years, the first symptom presented
was a gradual-onset clumsiness of the hands.
Neurologic examination showed mild masked
face, hypophonic dysarthria, resting tremor of the
left hand, reduced arms swing and slowing of al-
ternating movements of the left hand, and moder-
ate rigidity of the neck and left-side extremities.
Administration of levodopa improved the parkin-
sonism, including tremor, bradykinesia, and ri-
gidity. Some
hallucinations appeared at age 60, and at age 61,
the Mini-Mental State Examination score was 17/
30. At 62 years of age, he developed fluctuation of
consciousness and showed resting tremor of the

loss of memory and visual

left hand, moderate masked facial expression, se-
vere hypophonic dysarthria and dysphagia, and
symmetric rigidity of the neck and extremities.
Brain MRI at that stage showed medial temporal
lobe atrophy on both sides and widening of Syl-
vian fissures. A 99m-TcECD SPECT study
showed hypoperfusion predominantly on both
frontotemporal lobes and occipital lobes. The
H/M ratio of MIBG myocardial scintigraphy was
reduced (early: 1.20, late: 1.09). Polysomnography
revealed abnormal behaviors in REM sleep. The
apolipoprotein E phenotype was £3/3. He became
bedridden at 64 years of age and died of aspiration
pneumonia at age 67 years. Consent was obrtained
from the relatives for autopsy examination.

— 286 —

Pathologic methods. Autopsy was performed
within 3 hours after death. The left side of the
brain was dissected out and stored at —70 °C.
The right side of the brain was fixed in neutral
buffered formalin. Sections of representative ar-
eas were stained with hematoxylin-eosin (H-E),
Kluever-Barrera (KB), and immunohistochemical
methods. For immunohistochemical staining, we
used the following primary antibodies: rabbit
anti-a-synuclein polyclonal antibody (Chemicon,
Temecula, CA), antibody to
a-synuclein (human, 15G7, Alexis Biochemicals,
Switzerland), anti-phosphorylated a-synuclein
{monoclonal, Wako , Osaka, Japan), anti-
phosphorylated tau (AT8, monoclonal, Fitzgerald,
Concord, MA), and anti-amyloid B 1-42 (poly-
clonal, IBL, Takasaki, Japan). Lewy-related pathol-
ogy was assessed according to the third Consensus
Guidelines for Dementia with Lewy bodies (DLB).?

monoclonal

Neuropathologic findings. The brain weight
was 1350 g. Macroscopic examination showed
mild frontal lobe atrophy, and severe depigmen-
tation of the substantia nigra and locus ceruleus.
Microscopically, severe loss of melanin-
containing neurons and gliosis were seen in the
substantia nigra pars compacta. Severe neuronal
loss was also noted in the locus ceruleus, dorsal
motor nucleus of the vagus nerve and the amyg-
dala, and the nucleus basalis of Meynert (nbM).
Other findings included moderate neuronal loss
with gliosis in the CA2/3 in the hippocampus (fig-
ure, A), and LBs in the substantia nigra, locus cer-
uleus, nbM, small neurons of the oculomotor
nuclei, and dorsal motor neurons of the dorsal
motor nucleus of vagus nerve. Some pale bodies
were present in the remaining neurons of the sub-
stantia nigra. .

Immunocytochemical staining for a-synuclein
showed many LBs in the cerebral cortex, and espe-
cially in the entorhinal, insular, and cingulate corti-
ces, and in nbM, amygdala, hippocampus, and
brainstem {figure, B and D). In addition, we ob-
served an abundance of LNs in the CA2 of the hip-
pocampus (figure, C) and many Lewy dots in the
transentorhinal cortex, which were particularly evi-
dent
phosphorylated a-synuclein antibody (figure, E).
There was a moderate deposit of LBs in the sympa-
thetic ganglia. In contrast, only a few LBs were

in sections immunostained with anti-

noted in the substantia nigra and locus ceruleus. No
striking features were detected in putamen, globus
pallidus, and thalamus.

Oligodendrocytes with inclusions, which were
shown by a-synuclein immunohistochemistry,
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Figure Hematoxylin-eosin (H-E} and anti-phosphorylated a-synuclein results

(A) Severe neuronal loss in the CA3 region of the hippocampus. H-E staining. (B} An abundance of Lewy bodies (LBs) in the
CA3 region of the hippocampus. Anti-phosphorylated a-synuclein staining. {C) An abundance of Lewy neurites in the CA2
region of the hippocampus. Anti-phosphorylated a-synuclein staining. (D) Many anti-a-synuclein-positive LBs in the amygdala.
Anti-phosphorylated a-synuclein staining. (E) Many LBs in transentorhinal. Anti-phosphorylated a-synuclein staining. (F) Many
appearances of oligodendrocytes with inclusions in the substantia nigra. Anti-phosphorylated a-synuclein staining.

were noted in the substantia nigra and other re-
gions including the cingulate gyrus, amygdala,
nbM, transentorhinal cortex, substantia nigra,
pontine base, cerebellar white matter, and spinal
cord (figure, F).

The extent of Lewy-related pathology was
graded as diffuse neocortical type based on the
pathologic classification of DLB? (table). Immu-
nohistochemical staining for tau identified few
neurofibrillary tangles in the transentorhinal cor-
tex and amygdala as well as a few diffuse-type
senile plaques in the parietal cortex.

Molecular analysis. SNCA duplication in Family
B was confirmed and refined with copy number
variation analysis using the Affymetrix 250K SNP
array (Affymetrix, Santa Clara, CA), quantitative
real time PCR (ABI prism 7700 sequence detector;
Applied Biosystems, Foster City, CA), and FISH
analysis as reported previously.”*

Discussion. Recent studies have reported the
presence of abundant LBs in the cerebral cortex

of PDD, indicating that these neuropathologic
features are similar to those of DLB.!*!! The
pathologic features of SNCA triplication fami-
lies (Iowa and Swedish-American pedigree)
have been described previously.’*!2 These find-
ings indicated that severe neuronal loss and gli-
osis in the hippocampus (CA2/3) is a striking
feature. Severe degeneration of the substantia
nigra and locus ceruleus was also common and
numerous LBs appeared throughout the brain
including the cerebral cortex. The pathology
was described as diffuse LB disease, which cor-
responds to the designation of diffuse neocorti-
cal type in DLB. In our patient with SNCA
duplication, the distribution of LBs also corre-
sponds to diffuse neocortical type based on the
pathologic classification of DLB.® Oligoden-
drocytes with inclusions were also seen in our
patient, similar to those patients with SNCA
triplication, 21

These findings suggest that the pathomecha-
nism of SNCA-MMRN1 multiplication could
have a common pathway in families, based on the

Table Pattern of Lewy-related pathology in brainstem, limbic, and neocortical regions

Brainstem regions Basal forebrain/limbic regions

Neocortical regions

1X-X LC SN nbM Amygdala Transentorhinal Cingulate Temporal Frontal Parietal

3 3 2 3 3 3

3 2 2 ¢}

IX = 9th cranial nerve nucleus; X = 10th cranial nerve nucleus; LC = locus ceruleus; SN = substantia nigra; nbM = nucleus
basalis of Meynert; 1 = mild; 2 = moderate; 3 = severe; 4 = very severe.
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overexpression of the a-synuclein protein in the
blood and brain of patients with triplication.’*
This gain of function mechanism causing abun-
dant a-synuclein expression could explain the
presence of LBs in many areas of the brain. In
advanced stages, patients with SNCA multiplica-
tion perhaps tend to display abundant LBs, in as-
sociation with severe parkinsonism and dementia,
with the pathologic features relating directly to
the clinical symptoms.

Apart from the copy number of SNCA, other
factors such as aging are inextricably involved in
the age at onset of dementia. However, the im-
portant message is that not only SNCA triplica-
tion but also SNCA duplication could induce
severe dementia. Thus, multiple copies of the
SNCA-MMRNI1 region are an important cause of
parkinsonism with dementia.
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Abstract

We reported previously that phosphorylation by casein kinase H (CKII) regulates the interaction between alpha-synuclein and its binding
partner synphilin-1, and that both CKII alpha and beta subunits co-localize with alpha-synuclein in cytoplasmic inclusions in transfected
cells. In this study, we extended these observations to the brains of patients with Parkinson’s disease (PD) and examined whether CKII
subunits are present in Lewy bodies. Immunohistochemical studies on PD brains harboring Lewy bodies revealed a positive stain for CKII
beta but not for CKII alpha. In addition, CKII beta subunits co-localized with alpha-synuclein in most Lewy bodies. These findings suggest
that CKII beta subunits may play a role in the formation of intracytoplasmic inclusions in human alpha-synuclemopathles either through
phosphorylation events or through a separate mechanism linked to the beta subunit itself.

© 2007 Elsevier B.V. All rights reserved.

Kevwords: Lewy bodies; Cascin kinasc [I; a-Synuclein; Phosphorylation; Parkinson’s discasc

1. Introduction

The accumulation of pathogenic proteins in inclusions is
characteristic of several neurodegenerative disorders [1-4].
Although the molecular mechanisms that lead to the
formation of these inclusions are not completely understood,
elucidating their constituents can provide clues about the
pathogenesis of the diseases and about the genesis of the
inclusions. For example, a-synuclein, which is an abundant
constituent of Lewy bodies [5,6], appears to have an

* Cormesponding author. Brain Disease Research Center, Ajou University
School of Medicine, Wonchon-dong, Yeongtong-gu. Suwon 443-721, South
Korea. Tel.: +82 31 219 4554; fax: +82 31 216 6381.

E-mail address: glec@ajou.ac.kr (G. Lee).

0022-510X/$ - see front matter © 2007 Elsevier B.V. All rights reserved.
doi:10.1016/j.jns.2007.08.027

important role in the pathogenesis of Parkinson’s disease
(PD) and other a-synucleinopathies. In addition, synphilin-1,
which interacts with a-synuclein and induces the formation
of cytoplasmic inclusion in cultured cells, is another
component of Lewy bodies in the brains of patients with
PD [7.,8].

Casein kinase 11 (CKII) is a ubiquitous seryl/threonyl
protein kinase which has a vital role in eukaryotic cells
[9,10]. The holoenzyme is generally composed of two
catalytic (a and/or a’) and two regulatory () subunits. a-
Synuclein has several consensus sites for this kinase and is
strongly phosphorylated by CKII, particularly at serine 129
[11]. CamKIl, on the other hand, has only a weak
phosphorylating activity on a-synuclein in vitro [11]. We
reported previously that CKII mediated phosphorylation of
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Control

Fig.1. CKII 8 subunits are present in Lewy bodics of PD patients. Sections through the substantia nigra pars compacta (SN) were stained with hematoxylin and
eosin (H&E) showing an eosinophilic Lewy body (arrow). The SN tissues of PD cases were stained immunohistochemically with anti-CKII p antibody. Three
dopamincrgic neurons with ncuromelanin are seen in the field. The peripheral rim of an LB was predominantly stained with anti-CKII B antibody (arrow) inone
neuron. The two other neurons in the field are Lewy body negative. The boxed neuron is shown at higher power magnification (insef). Omission of primary

antibody gave no signal. Scale bar=50 pm.

synphilin-1 regulates a-synuclein/synphilin-1 interaction
and thereby inclusion body formation [12]). We found that
both CKII a and B subunits are present in cytoplasmic
inclusions of cells transfected with these two protein
partners. Therefore, CKll-induced phosphorylation may
have an important role in the formation of inclusions in the
context of a-synuclein and synphilin-1 interaction. Howev-
er, the pathological relevance of this kinase to human o-
synucleinopathies is unknown.

2. Subjects and methods

Postmortem human brain specimens were obtained
from three clinically and pathologically confirmed cases
of PD (2 females, 1 male; ages 76—83 years), and two
control cases (both 73 year old males). These samples
were obtained from the Research Resource Network
through the National Center of Neurology and Psychiatry
Musashi Hospital (Japan). This study was approved by the
Scientific-Ethical Review Board of Ajou University
Medical Center (AJIRB-CRO-06-056) and by the National
Center of Neurology and Psychiatry (18-2-1).

Postmortem brain tissues from the midbrains of patients
with PD and controls were fixed in formaldehyde and

embedded in paraffin. Six-micrometer sections from
substantia nigra (SN) were sectioned for immunohisto-
chemistry. Tissue sections were deparaffinized in xylene
followed by a descending concentration of ethanol solu-
tions. Brain sections were permeabilized with 0.2% Triton
X-100 in PBS for 30 min, and washed with PBS.
Endogenous peroxidase was blocked by incubating sections
in 3% hydrogen peroxide solution for 5 min, and then
rinsed in PBS. The sections were then immunostained
with mouse monoclonal antibodies to casein kinase Il a and
(3-subunits (1:500, Calbiochem), which were characterized in
our previous report {12]. Immunoreactivity was visualized
with the avidin—biotin complex detection system (Vector
Laboratories) according to the manufacturer’s instructions,
using 3,3-diaminobenzidine (DAB) as the chromogen. The
sections were counterstained with Harris hematoxylin
solution (ThermoShandon). To assess the co-localization of
CKII subunits and a-synuclein, a double-labeling immuno-
fluorescence study was performed on selected sections with a
combination of monoclonal anti-CKII B subunit (1:500,
Calbiochem) and polyclonal anti-a-synuclein (1:200, Sigma)
antibodies. CKII  was visualized by anti-mouse IgG coupled
with FITC (Chemicon), and a-synuclein was visualized
with anti-rabbit IgG coupled with rhodamine (Chemicon).
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X
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a-synuclein iy = Merge

CKIl 8

Control

PD case 1

PD case 2

Fig. 2. CKII B subunit co-localizes with a-synuclein in patients with PD. Sections through the SN of PD cases were incubated with a mouse monoclonal anti-
CKII R subunit antibody and labeled with FITC conjugated anti-mouse and with a rabbit anti-a-synuclein antibody and rhodaminc-conjugated anti-rabbit.
Merged images of the double-stained LB with CKII p and a-synuclein immunoreactivities arc shown in yellow. Scale bar=10 um. (For intcrpretation of the
references to colour in this figure legend, the reader is referred to the web version of this article.)

Sections were observed under a Carl Zeiss LSM-510 laser
scanning confocal microscope.

3. Results

In the substantia nigra pars compacta (SN) of PD cases,
Lewy bodies stained with eosin as expected (Fig. 1).
Immunohistochemical experiments revealed that Lewy
bodies were CKII §# positive (Fig. 1), but no signal was
detected for CKlIl-« (data not shown). Nearly all cytoplasmic
inclusions were positive for CKII {3, which resembled
classical Lewy bodies typically found in a-synucleinopa-
thies. To investigate the specification of CKII  antibody,
lysates prepared from human neuroblastoma cells (SH-
SYSY cells) were subjected to Western blot. It had a proper
characterization because the band of CKII p disappeared in
preabsorbed with CKII enzyme (NEB) (Supplementary
data). To further confirm the localization of CKII B subunits
in Lewy bodies, a double-labeling immunofluorescence
was carried out with antibodies to o-synuclein and CKII B.
Most Lewy bodies in SN were immunoreactive for both -
synuclein and CKII § subunits in the halo of these inclusions

(Fig. 2). The signal for a-synuclein was stronger than that for
CKII B. These findings are consistent with the observation
that a-synuclein is the major filamentous component of
Lewy bodies particularly in the halo region [5,6]. These
observations suggest that CKII subunits are components of
Lewy bodies co-localizing with a-synuclein.

4, Discussion

The present study shows that Lewy bodies in PD brains
are immunoreactive for CKII B subunits, consistent with our
previous finding that CKII # subunits localize in cytoplas-
mic inclusions induced by the co-expression of a-synuclein
and synphilin-1 in 293 cells [12]. Our present in vivo finding
may be an important clue for understanding the molecular
mechanisms that induce the formation of Lewy body-like
inclusions.

The o subunit of CK11 is catalytically active, whereas the B
subunit is inactive. Although the function of CKII 3 is still not
entirely understood, this subunit has the specificity of
interaction with substrate proteins [10]. Therefore, CKII 3 has
a greater tendency to interact with its substrates than CKII a.
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This may explain why CKII 3 was detected in Lewy bodies, but

not CKII a. To exclude the possibility of antibody specificity, k
we used another CKII « antibody (Santa Cruz) and obtamed a

similar negative staining (data not shown),
These observations were made in PD brains with SN

Lewy bodies, but we expect that all Lewy bodies likely have

CKII B subunits since this kinase is present in most brain
neurons [13,14].

The subunit of CKII 3 was present in Lewy bodies, and
was concentrated in the surrounding halo of Lewy bodies.
Although CKII f was detected in the halo of Lewy bodies of
PD brains, this subunit showed weak staining than o-
synuclein in their halos, with their core regions unstained. In
many cases, CKII P subunit is directly or indirectly
responsible for binding and dissociation of its substrates as
a major mechanism for the regulation of specific protein
kinases [10]. In this respect, only CKII beta subunit coupled
with a-synuclein may be a selective formation of inclusion
and leads to facilitate Lewy bodies. Therefore, this subunit
may be detected in low intensity than a-synuclein. Further in
depth analysis of composition ratio of CKIl # and a-
synuclein is needed. Other CKII B antibodies may be helpful
for the elucidation of our observations in Lewy bodies.

Phosphorylation events have been implicated in certain
neurodegenerative diseases. For example, the hyperpho-
sphorylation of tau is associated with the pathogenesis of
Alzheimer’s disease [15], and phosphorylated a-synuclein at
Ser129 is deposited in Lewy bodies of Dementia with Lewy
bodies (DLB) and in a-synuclein transgenic Drosophila
[16,17]. Our observations suggest that CKII mediated
phosphorylation may contribute to the formation of protein
aggregates in human a-synucleinopathies.

Finally, the present in vivo study extends and substantiates
our previous experiments in cellular models demonstrating
that CKII subunits are present in and regulate the formation
of a-synuclein inclusions in transfected 293 cells. Most
Lewy bodies in PD brains are stained for CKII pB. Our
cellular and in vivo observations collectively suggest that
casein kinase II and particularly its @ subunit contribute to
the formation of Lewy bodies likely through phosphoryla-
tion of substrate proteins critical to the pathogenesis of these
disorders including a-synuclein and synphilin-1. Alterna-
tively, this subunit of CKII may influence aggregation of o-
synuclein and its interacting proteins through a separate
unidentified mechanism.
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nonfluent aphasia
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AUTHORS’ SUMMARY-

A patient developed gradual loss of spontaneous
speech at age 60. Neuropsychological examina-
tion at age 62 showed severe nonfluent aphasia.
No alien hand was observed. Magnetic resonance
imaging showed progressive cortical atrophy with
definite atrophy of the left paracentral gyrus. He
died at age 67. The brain weighed 810 grams with
atrophy of the frontal lobé, globus pallidus,
enlargement of the lateral ventricles, and depig-
mentation of the substantia nigra. Ballooned
neurons as well as numerous astrocytic plaques
and argentophific threads were observed in the
cerebral cortex. Clinical diagnosis of corticobasal
degeneration is sometimes difficult in individuals
with atypical clinical presentations.

Introduction

Corticobasal degeneration (CBD), or cortical-
basal ganglionic degeneration, was originally de-
scribed by Rebeiz et al. as corticodentatonigral
degeneration with neuronal achromasia (7-3).
CBD is a rare neurodegenerative disorder and
clinically characterized by asymmetric limb clum-
siness, rigidity, tremor, dystonia, and cognitive
dysfunction (4~7). In an increased number of
pathologically confirmed cases of CBD, clinical
heterogeneity has been recognized. Based on the
result of a recent large study, 93% of individuals
with CBD showed various signs of higher cortical
dysfunction, such as dyspraxia, cortical sensory
loss, dementia, and aphasia (8). Aphasia has also
been proposed as an important—but not uni-
versal—clinical symptom of CBD patients (4).
Thus, in those individuals, only limited cases have
been pathologically confirmed as CBD. Further-
' more, cognitive dysfunction as an initial presenta-
tion may be still unusual manifestations of CBD.

HELIX REVIEW SERIES |

DEMENTIA |

In this paper, we report an autopsy case of
CBD - in which the patient developed primary

. progressive nonfluent aphasia as initial clinical

presentation. This report will provide the informa-
tion of clinical and neuropathologic heterogeneity
as well as characteristic changes in magnetic
resonance images (MRI) of CBD.

Case history

The case of the individual here reported, that of a
Japanese right-handed man, developed at age 60
difficulties in speaking and in simple arithmetic
calculation. He had been working as a baker since
he was 28 years old and kept a small supermarket
for the recent 10 years. Since he felt dull headache
at age 60, a brain computed tomography (CT)
scan was carried out but showed no abnormal
lesions. He continued to exhibit gradual loss of
spontaneous speech, although it was recorded that
his memory seemed well preserved. A brain MRI
showed an ischemic lesion of the right cerebral
white matter adjacent to the posterior horn of the
lateral ventricle. At age 61, his speech had further
deteriorated. According to the medical chart, he
showed difficulty in simple calculation, reading,
and writing. Memory disturbance was also re-
corded. He ceased working because he was unable
to function well at the cash register. In the
following 2 years his speech became restricted to
monotonous utterances. Approximately 1 year
later, the patient was referred to the neuro-
psychiatrist. Neuropsychologically, the condition’
of his speech was recognized as severe nonfluent
aphasia. The patient could answer simple ques-
tions such as his name, age, and his hometown.
While he identified real objects, such as a pencil
and a pair of glasses, his spontaneous speech was
nonfluent characterized with residual recurring
utterances of “un”’ (“yes”) or nodding. Persevera-
tion, as well as simplification of speech and
echolalia, was also present. Repetition was slightly
impaired. Auditory comprehension appeared
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somewhat better than speech output but was »

ISSUE 1/2007

—293 —

17



