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g. 1. Family pedigree. Three siblings (IV-4,5
and 7) are affected. Large arrow indicates
the present case, and small arrow the case
autopsied recently reported®, Three thick
lines show consanguineous marriage.
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Table1l. Clinical findings of the present case biopsied and her
younger brother previously autopsied ™,

Case Biopsied case Autopsied case
Sex female male
Age (year) 60 49
Age of onset (year) 17 19
Duration of
illness (years) 43 30
Progressive ataxia + +
Action tremors + +)
Pyramidal tract signs + (+)
Impaired auditory acuity + +)
Decreased position &
vibration sense + +

Hypo-or a-refrexia +) +)
Autonomic dysfunctions

Excessive sweating + (+>

Tonic pupils +) +

Blepharoptosis (=) +>

Abdominal pain (€] +

Vomiting -+ +

Diarrhea + +

Paralytic ileus ) +)

Neurogenic bladder (= +
Cerebrospinal fluid

Elevated protein + +)

Xanthochromia +) CD)

(+), observed ; (=), not observed.
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Fig.2. Submucous plexus and lamina propria mucosa.

v

A and B. Plexus neurons contain

multiple IEIs with or without cores. A, hematoxylin-eosin, X1,000. B, toluidine blue, x400.
C, Three cells with an IEI observed in the lamina propria mucosa. Toluidine blue, x400.
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Fig.3. Submucous plexus neurons. Most neurons have IEIs associated with or without cores.

No IEIs are seen in satellite cells and axons.

This ganglion shows rounded shape. Nerve

cell nucleus (N),satellite cell nucleus (S). X 1,700,
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Fig. 4. Submucous plexus neurons. A. A mass
of neurons showing irregular shape. Xx2,000.
B. The cytoplasm of a neuron is occupied
with IEIs. %3,000.
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Fig. 5. Two different cores. A. Dense homogeneous cores are seen in IEIs. Xx9,000. B. Dense
cores with filaments are observed in an IEl. Some of them fuse with each other. Two dense
homogeneous cores (arrow heads) are also seen. x14,000.
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Fig.6. An IEI in a plexus neuron associated
with ribosome-containing cytoplasmic invag-
inations. Many RER and free ribosomes are
observed in the cytoplasm adjacent to the
IEI. X 14,000.




726 o

LHKIC [Els »HBL, ZOMEEETY 27 M
fao IEIs WHEL L Tz (K9A). B0 HiZ
EHahnkfRrR e LT, 521 RER OERNICEFE
L, MEBEARMEOHRATHERE T2 7T OHHEL
- IEls BE 2 L (M 9B). BB EREE LT
FEIEEE E o2 M e F M (K90), RO F
WEAMEAE (9D), KEEE L REMAE (11 0) Wb IEIs &%
#EAhi:. WThOMBWTY, [Elsa7ic
BEERE R N o T,

RS OMEE L LT, BB IEME N K
M, ME#ER, U o%BRK, AR, Biias e
MNEEENS, RELLBRY, 2hs oM
IEls RRHELELZ» o7z,

0. ZNEWEFRR

R E L EEHEED IEls 0 2BOE R >/a 7
DT, BEREEET a7, WHRa 7R
ZoHeNEhoTAINY T ADE — 7 NRHENR
(B11).

% =

MR HERE, FROFRBEL —REOE AR %
KT L, RERELME ZREEHEEL2RT 2
BukBlang., Z0kHT, BCBRELBHT 28
i, EEENFERAV SN B, EFHHE
ZERMEL THRBMORELRBHEE 2L FERI WS
OPEBENTVREY. ThSDEBOBI IR, &
R X 2 RBEERN T ENIBO CEHE 8 h, B2
DEBHIRBEORRICE > T W5 . NRICZZHEBD
ZWT, BREEBISRERE2HED, 2EEOME:
i/, REEFENRDN 2 MERBCIIEBLAR
BEACEBINTERE2HTTE D", EBER
DI YME  BWTE RS M ORIk 2.

SEOEBERTESMCINTZ Lk, HETH
BEQHBMBEEY 27 YHAD A% 5T, HEES
BosfEsEiR, SMmMEREME, KEHROFE
TR, kEEE BN & OMREBRMUA 02 O

Fig.7. Schwann cells in submucous plexus.

A An IEI occupies a large part of cy’coplasm
which protrudes into tissue space. B. Many cytoplasmic invaginations are seen in an IEI with
dense cores. Axons in Fig. A and B contain no IEIs. A and B, X10,000.
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Fig.8. Schwann cell processes with IEIs. The
processes are markedly swollen. Schwann
cell nucleus (SN), % 6,000.
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Fig.9. IEIs in cells of the lamina propria mucosa and the lamina muscularis mucosa. A. Two
fibroblasts with an IEI are seen. x5,100. B. Three conspicuous cores occur in a fibroblast.
Around these cores a small amount of fine granular materials (arrow heads) is also seen.
%X6,000. C. A capillary pericyte has an IEI. No IEIs are observed in capillary endothelial
cells, Capillary lumen (CL), X8,500. D. A smocth muscle cell with an IEL. X14,000.
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Fig.10. A mucous epithelial cell with IEls.
These IEIs are similar to those seen in the
nerve cell of Fig. 6. x6,800.
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Fig. 11. X-ray spectrum from filament-contain-
ing cores within IEls in submucous plexus
neurons. Arrow head indicates calcium peak.
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Unusual Familial Ataxia with Cytoplasmic Inclusions— Ultrastructural Findings
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Abstract

Rectal tissues obtained by biopsy with an endoscope from a 60-year-old woman with
unusual familial ataxia were examined by light and electron microscopy. There was a
close consanguinity in her family. Her neurologic symptoms were similar to those of two
male siblings. Most of the submucous plexus neurons had intracytoplasmic eosinophilic
inclusions (IEIs) with or withoht intensely eosinophilic cores. Ultrastructurally, the IEIs in
the neurons were filled with less dense, fine granular materials with or without dense
cores, and surrounded by a single membrane decorated with attached ribosomes. Similar
IEls were observed within the Schwann cells, fibroblasts, vascular pericytes and smooth
muscle cells in the lamina propria mucosa, and within the mucous epithelial cells. The
IEIs in the present case were similar to those seen in the male autopsied sibling recently
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reported. The distribution of IEI-loaded cells in the present case closely resembled that of
cells with storage materials in neuronal storage diseases (NSDs). The IEIs are considered
to be stored materials which result from a genetically determined metabolic disorder, with
an autosomal recessive trait. The IEIs have not been described in any NSD. They show
that the unusual familial ataxia in these two siblings is a type of NSD previously
unreported.



