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Fig. 3. (A) Nucleotide sequences of exon | in the Puratrophin-1 gene. A G-to-A change (complementary strand) in a patient with a heterozygous or a
homozygous state, and the normal sequence in a normal individual are shown. (B) The PCR products after EcoNT digestion. Lane M, 100 bp size markers; lane |,
anormal individual; lane 2, a patient with a heterozygous C-to-T change; lane 3, a patient with a homozygous C-to-T change. The wild-type EcoNI-digested PCR
products gave three bands (209, 92, and 59 bp). Meanwhile, the EcoNI-digested PCR products with a heterozygous C-to-T change gave four bands (268, 209, 92,
and 59 bp), and those with a homozygous C-to-T change gave two bands (268 and 92 bp). Two EcoNI-digested bands (92 and 59 bp) cannot be seen.

3A shows the results of GeneScan analysis of the nucleotide
sequence flanking the C-to-T change (complementary
strand) in the puratrophin-1 gene in a heterozygous or
homozygous patient and a normal individual in the same
family. Fig. 3B shows the results as to the EcoNI-digested
PCR products in the heterozygous or homozygous patient
and the normal individual.

We constructed haplotypes for pedigrees 1 and 3, the two
families large enough for haplotype analysis, and the results

Table 2
Frequencies of various subtypes of ADCA in 110 Japanese families
Number of % Number of %
families patients
MID/SCA3 36 327 79 41.6
SCA6 27 245 44 23.1
16q-linked 9 8.2 20 10.5
DRPLA 9 8.2 11 5.8
SCA2 7 6.4 12 6.3
SCAl 6 5.5 6 3.2
SCAg8 I 0.9 1 0.5
Unknown 15 13.6 17 9.0
Total 110 100 190 100

Approximately 80% of the 110 families were from the Kanto region, in a
central region of the mainland of Japan. Five of the nine families with 16qg-
linked ADCA were from the Kanto region, whereas the remaining families
were from the other regions of Japan.

revealed that all patients in the two families were segregated
with the haplotype 1-2-3-2 for the chromosome 16q markers
TAO001, GAOOI, TTTAOO! and CATGO03 (Fig. 1). The
genotypes of the remaining patients and carriers were also
identical with the haplotype 1-2-3-2 (data not shown).
Furthermore, the specific allele, 2, of GA0O1 was only seen
in all 22 patients and the four carriers with 16qg-linked
ADCA. The results indicate that the GA0O1 marker is very
specific for the diagnosis of patients withl6g-linked ADCA.

3.3. Frequency of 16g-linked ADCA

The frequencies of various subtypes of ADCA in Japan
are shown in Table 2. The results showed that the frequency
of 16g-linked ADCA families is 8.2%, this being lower than
those of MID/SCA3 (32.7%) and SCA6 (24.5%) ones, and
thus it is the third most frequent ADCA together with
DRPLA in Japan. Similarly, conceming the number of
patients, 16g-linked ADCA was the third-most frequent next
to MJD/SCA3 and SCA®6.

4. Discussion
In the present study, we found 22 Japanese patients with

16g-linked ADCA, and revealed some characteristic clinical
features of this disease in comparison with those found in
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earlier studies on 16g-linked ADCA in Japan, and SCA4 in
Utah and Germany, most of which involved linkage analyses
[4-10,20,21). First, the mean age at onset in our patients was
61.8 years, this being later than those in two earlier reports
on Japanese families with 16q-linked ADCA (mean, 55.9
and 56.7 years old) [6,20]. Moreover, the mean age at onset
in our patients was much later than that in the SCA4 patients
in Utah and Germany (mean, 39.3 and 38.3 years old) [4,5].
The age at onset in our patients with 16g-linked ADCA is
much later than that in the patients with SCA6 (mean,
- 45.0 years old) [6], which indicates late-onset pure cerebellar
ataxia. Therefore, 16g-linked ADCA appears to exhibit the
oldest age at onset among the ADCA subtypes with assigned
loci [9]. Second, we found that although cerebellar ataxia
was the most common and predominant feature in 16g-
linked ADCA, 54.5% of our patients showed exaggerated
deep tendon reflexes. Furthermore, moderate spasticity in the
lower limbs was noted in three of the four patients examined
in pedigree 3. Thus, although we observed no Babinski signs
in our patients, possible pyramidal tract signs can accompa-
ny cerebellar ataxia in 16q-linked ADCA, as described for
SCA4 [4,5]. Since spasticity in the lower limbs was noted
only in one pedigree, the presence of some modifying
genetic factors for this phenotype is suggested. Meanwhile,
the sensory axonal neuropathy described in SCA4 [4,5] was
absent in our patients, as in the earlier reports of 16g-linked
ADCA [6-10,20,21]. Sensorineural hearing impairment was
considered to be another important clinical feature of the
disease [9,10], and 6 (42.8%) of 14 families were reported to
have this condition in addition to age-related hearing loss [9].
In our study, audiograms revealed that 37.5% of the patients
examined had hearing impairment. However, since we
examined only eight patients by means of audiograms,
further examinations including audiograms and brainstem
auditory evoked potential measurement will be necessary to
clarify whether or not hearing impairment is associated with
16g-linked ADCA. Third, we found two asymptomatic
carriers with transient nystagmus and mild hyperreflexia,
suggesting they are early clinical signs of this disease.

It is noteworthy that we found two sporadic patients with
16g-linked ADCA who had been diagnosed as having
LCCA. The parents of the two sporadic patients were all
normal until death in their 40s and at 73, 74, and 94 years
old, and there were no individuals with cerebellar ataxia in
their families. Since the age at onset in our patients with 16g-
linked ADCA is very late, the parents who could have
harbored a C-to-T mutation in the puratrophin-I gene
appeared to be neurologically free until their death.
Otherwise, incomplete penetrance can be suspected in 16g-
linked ADCA. Thus, there is a possibility that a patient with
this disease can be misdiagnosed as having sporadic LCCA,
and we should analyze the puratrophin-1 gene even in an
apparently sporadic case with cerebellar ataxia.

In pedigree 2, four of the six patients were homozygous for
the C-to-T substitution in the puratrophin-1 gene. Comparing
the mean age at onset in homozygotes with that in

heterozygotes in this pedigree, the former was earlier than
the latter. Unfortunately, we could not accurately compare the
phenotypic severity during the disease course in them. Since
the number of observation is low, we should be prudent in
interpretation for a gene dosage effect in 16q-linked ADCA.
In SCAS®, although a gene dosage effect is considered [22—
247, the increase in the severity of symptoms with homo-
zygosity is not as great as that observed in MID/SCA3 [13].
Similarly, a gene dosage effect in 16q-linked ADCA, if one
exists, might be mild and similar to that in SCA6. Further
studies are required to clarify whether a gene dosage effect
indeed exists in 16¢-linked ADCA or not, because the brain
MRI findings revealed similar atrophy of the cerebellum in a
homozygous patient and a heterozygous one.

Qur study revealed that 16g-linked ADCA was the third-
most frequent subtype of ADCA next to MJD/SCA3 and
SCA6 in 110 Japanese families with ADCA. Although
SCA6, MJID/SCA3, and DRPLA are considered to be the
most prevalent subtypes of ADCA in Japan despite
considerable variation in the frequency of each subtype
among districts [25], our study showed that 16q-linked
ADCA is also frequently seen among Japanese patients with
ADCA, and thus this disease may be widespread in Japan.
Meanwhile, 13.6% of our ADCA families still remained to
be caused by an unknown molecular basis. The clinical
features of these families showed adult-onset cerebellar
ataxia with or without extracerebellar neurological dysfunc-
tion. Although a linkage analysis could not be performed on
these families because of a small number of the family
members, we should elucidate the molecular etiology of
these ADCA families in the near future.

We confirmed that a C-to-T single nucleotide substitution
in the 5 UTR of exon | in the puratrophin-1 gene is strongly
associated with a distinct form of ataxia. This substitution
appears to be the mutation that causes 16g-linked ADCA for
the following reasons. First, this change was completely
segregated with the disease in 52 Japanese ADCA families,
whereas such a change was not seen in 1000 control
chromosomes [9). Second, the C-to-T change resulted in
reduced expression in the in vitro luciferase assay, which was
consistent with the tendency for reduction in mRNA
expression in the cerebellum in 16g-linked ADCA [9].
Third, puratrophin-1 was aggregated in the major target
neurons, i.e., Purkinje cells, in 16g-linked ADCA [9]. In the
present study, we also confirmed that allele 2 of GA001 was
only seen in all affected and asymptomatic carriers with the
C-to-T substitution. Since allele 2 (“allele 4” in the previous
report) has been seen in all affected individuals in all 52
families with 16qg-linked ADCA, but in only ! in 1000
control chromosomes, GA00] shows strong linkage dis-
equilibrium [9]. Although we could perform haplotype
analysis in only two families, the haplotype of “1-2-3-2”
(TA001-GAQO1-TTTAO001-CATGO03) was common in the
two families, suggesting a founder effect in 16g-linked
ADCA. Similarly, a strong founder effect has been observed
for 16g-linked ADCA 1in Japan {7, 9].
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Finally, it is interesting as to whether 16g-linked ADCA
and SCA4 are allelic or not [26]. Since the possible pyramidal
tract signs with cerebellar ataxia seen in our patients are
common in 16g-linked ADCA and SCA4 despite the absence
of sensory axonal neuropathy in the former, the two disorders
might be allelic. There is a possibility that patients with 16q-
linked ADCA will hereafter be found throughout the world.
Further investigations are necessary to clarify the molecular
mechanisms underlying 16g-linked ADCA and SCA4.
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Limited Wegener’s Granulomatosis Manifested by
Abducens Nerve Palsy Resulting From Pachymeningitis

Takeshi Kamimura, MD,*} Haruo Shimazaki, MD,} Mitsuya Morita, MD,T Imaharu Nakano, MD, 7
Hitoaki Okazaki, MD,} and Seiji Minota, MDJ

50-year-old man was referred to our hospital on April 30,

2002, presenting with rightsided headache associated
with paralysis of the right abducens nerve for several days.
As a recent history, he had a rightsided acute anterior uveitis,
otitis media, chronic sinusitis, and intranasal tumor. Labora-
tory examination disclosed an elevated erythrocyte sedimen-
tation rate (66 mm/h; normal, <10 mm/h) and proteinase 3
antineutrophil cytoplasmic antibody (ANCA) (36 EU; nor-
mal, <10 EU). Urinalysis was normal. Cerebrospinal fluid
analysis revealed a slightly increased white cell count at 10
cells in 3 visual fields dominated by mononuclear cells and an
elevated level of protein at 91 mg/dL. Chest X-ray examina-
tion demonstrated no significant abnormality. Gadolinium-
enhanced brain magnetic resonance imaging (MRI) showed
pachymeningeal enhancements over the right frontal convex-
ities, cavernous sinus, cerebellar tentorium, and skull base
(Fig. 1A, C, E). Histologic confirmation by biopsy of intra-
nasal tumor or pachymeninges was not performed because of
the patient’s refusal. He was diagnosed clinically with limited
Wegener’s granulomatosis (WG) complicated by abducens
nerve palsy resulting from pachymeningitis. Thirty milli-
grams per day of prednisone was initiated with an improve-
ment of the symptoms, laboratory data, and MRI findings
(Fig. 1B, D, F).
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DISCUSSION

Involvement of the central nervous system in patients
with WG occurs in 8%, and it is quite rare that such an
involvement was found at the time of diagnosis.! Recently,
pachymeningitis has been reported as a neurologic manifes-
tation of ANCA-related vasculitis.?

Fam et al reviewed 15 cases of WG with biopsy-proven
pachymeningitis and found some similarities they shared,
including its early occurrence in the course of active and
limited WG, an elevated erythrocyte sedimentation rate, se-
vere headache and cranial neuropathies in the absence of
nuchal rigidity, cerebrospinal fluid findings with mild lym-
phocytic pleocytosis and elevated protein concentration, a
positive serurn ANCA, detection of pachymeningitis by ga-
dolinium-enhanced brain MRI, and a favorable response to
the treatment with prednisone.” The findings of the present
case were quite similar to these features. Based on these
findings, he was given a diagnosis of WG clinically.

In conclusion, pachymeningitis must be taken into
consideration when a patient with WG has a headache and
cranial neuropathy. Gadolinium-enhanced MRI is quite use-
ful not only for the diagnosis, but also the follow up of
pachymeningitis. Heightened awareness, early diagnosis, and
timely therapy for this atypical presentation of WG are
important to prevent permanent neurologic dysfunction and
further disease progression.’
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FIGURE 1. Gadolinium-enhanced T1-
weighted brain magnetic resonance
image on admission (A, C, and E) and
4 weeks after treatment with cortico-
steroid (B, D, and F). Axial scan show-
ing pachymeningeal enhancement over
the right frontal convexities (A, big ar-
rowheads), cavernous sinus, and cere-
bellar tentorium (C, small arrowheads).
Coronal scan showing pachymeningeal
enhancement along the skull base (E,
arrows). All the enhanced lesions were
improved with corticosteroid (B, D,
and F). A-D, axial views; E and F, coro-
nal views.
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LB+ : Lewy body positive, LB— . Lewy body negative, — : no degeneration, + . mild, ++ ! moderate, +
++ : severe. NE : not evaluated, NFT : neurofibrillary tangle, SP : senile plaque.
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<Abstract>

Clinicopathological study on L-dopa efficacy in
clinical diagnosis of Parkinson’s disease.
by
Kenji ISHIHARA, M.D., Mitsuru KAWAMURA, M.D,,
*Jun-ichi SHIOTA, M.D. & **Imaharu NAKANO, M.D.
from
Department of Neurology, Showa University School

64 . 537

of Medicine, Tokyo 142-8666, Japan, and *Depart-
ment of Neurology, Ushioda General Hospital,
Yokohama, Kanagawa, Japan and **Department of
Neurology, Jichi Medical School, Tochigi, Japan.

We studied whether the existence of L-dopa efficacy
was significant in the clinical diagnosis of Parkinson’s
disease (PD). We reviewed retrospectively eight cases
diagnosed as PD, dementia with Lewy bodies (DLB)
or Parkinsonian syndrome clinically, treated with L-dopa
and examined pathologically. Three cases, which
showed L-dopa efficacy, were diagnosed as DLB patho-
logically. One case, which showed L-dopa efficacy, was
Lewy body-free nigral degeneration. On the other hand,
three cases without L-dopa efficacy were diagnosed as
PD pathologically. One case with L-dopa efficacy was
also diagnosed as PD pathologically. Based on the find-
ings mentioned above, we think that the L-dopa efficacy
is not a determinant factor in the clinical diagnosis of
PD. Further neurochemical analysis including neu-
rotransmitters and receptors would be necessary for the

clinicopathological research.
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bellar atrophy, but it would seem that sagittal image (B} show subtle atrophy of superior cerebel-
lar vermis compared to age-matched normal control.

3.0 28 20 1.8 10 05 0.0

3.8.::3.8::2.8 . 1.5 1.0::06.800.0

Fig. 2 Proton MR spectroscopy. Proton MR spectra obtained in the occipital lobe {A) show normal pattern, whereas in the
left cerebellar hemisphere (B) show decrease of NAA/Cr ratio, suggesting cerebellar degeneration.
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Table 1 Previously reported SCA6 cases with episodic ataxia-like symptoms

Number e of Interictal Progressive Cerebellar CAG Response to

Author Year of families Cases  Onset ?fam nystagmus™® ataxi * atrophy*  numbers acef:azo‘xarrﬁde‘*
Jodice et al* 1997 2 17 20-52 23-74 11/16 4/17 11/11 20, 23 7/7
Gomez et al® 1997 2 3 24-49  29-75 3/3 3/3 unknown 22,23 0/0
Geschwind et al® 1997 1 2 47,63 65,71 0/1 2/2 unknown 22 0/0
Jenetal” 1998 3 9 16-51 43-72 6/6 8/9 2/2 22 2/3
Koh et al'™ 2001 1 2 39,40 43,49 2/2 1/2 1/2 26 2/2
{This case’ 2006 1 1 24 28 - + +/— 22 +

**. positive cases/examined cases, *

{(Fig. 1). 3% MR angiography {MRA) TIiZ & DR
Bhasr, 8% 23R, BHIMPSPECT T,
UM Eummm« BT 2880 % 5 - 725 'H-MR spectroscopy
{(MRS) T3 /N B 2 Bk @ N- acetylaspartate/creatine
(N‘AA/Cr? W14 (E#139+018 KT 280,
AN DR ASRIGE S A7 (Fig. 25

PFHUERORE FE2ELLTEELEROR
BiIoWT, B L FEHEOFET CACNAIA EIZF
MO CAG) ¥— MW rexyy vy OELR Y3
ELY. FOHEE, FEFRZEEREL-22UY
—FPEEEDOIINE— D200 ETZFERE-
Twic, BEREFY Y- Tho7: (13/13), £
72, BB D CACNAIABIZF &Ly VY ILEEER
EAshiehoiz,

‘Eﬁ?ﬁ‘%iﬁ EBRE1EEFEBLABATE, 3
%ﬁiﬁ# REITERREIBICTEHENEDERS
LI % % BY, MEEFEVBRICESTLOD
%5>%ﬂ%ntommﬁnoﬁ FEUHTKREY
HEL, 2006 FE8 LV EAERT LD, TE
AN 500mg/E10)V\3EE*Fﬁ‘i&‘*Lt3 FhiZk D
ZEREEHOBL L EFAEROBERENRALNT,

IL £ &

E L7 SCA6 FEFIE, wITIIIh
TTIZSDD|EHNSH B 237519 (Table 1), BEER
F10EERE~ 60 BENET, BEERYBEERELE
L72Y, BT EMNERTEEY R OE-> TLAHMK
B Thotze BFENBFEDITE A XTMRI L/
BRERVADLNT, RESNTVTAORRNTS,
BEMRRAETE L EBE L ES o BENEE
LT8BY, FOCAG Y Y- MII20~26TH o7,
TEF T I FARE, 1P*REEYTH-7, &
HTIZ 14080 SCAGEBID S B, 1BDAIC E%ﬁ
EREVAONLRESIATEY Y, BEMER
EXETAEHITNTHAILEIONS, T/, AR
SCA6 DWIREFER I, ZEOLD 39 FIOHE DL L L,

BEA BT

f

*: effective cases/administrated cases
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We reported a Japanese case of spinocerebellar atax-
ia type 6 {SCA6) with episodic ataxia type 2 'EA2; phe-
notype. A 28-year—old woman was admitted to our hos-
pital because of episodic unsteadiness of gait and
dysarthria for 4 years. Neurological examination re-
vealed truncal ataxia and dysarthria during attacks, but
no abnormal findings in interictal phases. A brain MRI

Abstract showed no obvious cerebellar atrophy, whereas proton
) ] ) MR spectroscopy {'H-MRS) disclosed decrease of the
A Case of Spinocerebellar Ataxia Type 6 with Its N-acetylaspartate/ceatine {NAA/Cr) ratio in the cere-
Initial Symptom of Episodic Ataxia-like Phenotype bellar hemisphere. We identified the expanded 22 CAG
by repeats without a missense mutation in the CACNAIA
gene. After one year from the discharge, her gait ataxia
Haruo Shimazaki*, Koichi Nakao*, Kinya Ishikawa™**, became gradually obvious even in the interictal phase.
Yoshihisa Takiyama*, Imaharu Nakano™ To our knowledge, although a few foreign papers had
from reported the SCA6 cases with EA2 phenotype, there is
no particular report on such cases in Japan. 'H-MRS,
' Division of Neurology, Department of Internal in addition to CAG repeats analysis, might enable us to
Medicine, Jichi Medical School, 3311-1 Yakushiji, differentiate SCA6 from EA2, because the latter showed
Shimotsuke—-shi, Tochigi 329-0498, Japan no decrease of NAA/Cr ratio in cerebellar hemisphere
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Fig.1 Upper portion : Serial area reduction rate changes of the left ulnar nerve, divided into four longitudinal seg-

ments. “A” indicates the segment between the wrist and the below elbow, “B” indicates the segment between the be-

low elbow and the above elbow, “C” indicates the segment between the above elbow and the axilla, “D” indicates the

segment between the axilla and the Erb’s point. Lower portion : Serial clinical findings using Modified Rankin Scale.
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Fig.2 Serial motor conduction studies for the left ulnar nerve. Motor conduction studies were performed on admis-
sion (A), on the 8th (B), 15th (C), 21st (D), 35th (E) and 43rd (F) day after the first IVIg, and on the 8th (G) and 15th
(H) day after the 2nd IVIg. Five compound muscle action potentials (CMAPs) were evoked by electrical stimulation
on the wrist, the below elbow, the above elbow, the axilla and the Erb’s point. Arrows indicate CMAP evoked by Erb’s
point stimulation, which demonstrate possible conduction block on admission.
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