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SUMMARY

Among 190 adult males (ranging in age from 41 to
80 years) who were examined for hyaline cytoplasmic
inclusions (HCI) within cells of the hypoglossal
nuclei of the medulla oblongata, HCI were found in
37 (19%). No definite correlation was noted between
HCI and specific diseases. The morphological and
histochemical descriptions and pathological inter-
pretation as well as frequency of HCI as reported in
the literature were reviewed. There was no evidence
that the presence of HCI was related to radiation
exposure, specific disease or aging.

INTRODUCTION

Pick’s argyrophilic inclusions, Lewy bodies, and
Lafora bodies are well known types of intracyto-
plasmic inclusion bodies noted in nerve cells. Each
of these is of some diagnostic significance.

During studies of cerebrovascular disturbances in
the -human adult brain, the presence of hyaline
cytoplasmic inclusions (HCI) in the hypoglossal
nuclei of the medulla oblongata and in the anterior
homn cells of the spinal cord were frequently noted.
Reports concerning this type of inclusion body have
appeared recently,1"% but so far no definite conclu-
sion seems to have been reached as to its signifi-
cance. They are said to indicate cell aging by some
investigators and to be related to various diseases
by others. The following is a report of a special
search made for the presence of HCI bodies.
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METHODS

The brain stem was examined from 190 men aged
41 to 80 years of age who were autopsied at ABCC
Hiroshima, between 1965-71. There was no particular

selection of cases other than that all were members
of the JNIH-ABCC Life Span Study sample. The
medulla oblongata was dissected at the level of the
trigonum hypoglossi, embedded in paraffin, and
4t sections were prepared. At this level, about 25
to 30 cells of each hypoglossal nucleus were
available for study. Hematoxylin and eosin (H&E)
stain was used in all cases and the Bodian’s and
PAS stains were also used in some cases.

RESULTS

HCI bodies were found in 37 (19%) of the 190 brain
stems examined (Table 1, Figure 1). In 32 cases
only a single HCI body was found but in 5 cases
more than one HCI body was seen in each hypoglossal
nucleus. However no cell was found to have more
than one HCI body. The special stains did not
contribute additional information.
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TABLE 1 INCIDENCE OF HYALINE CYTOPLASMIC INCLUSION BY AGE
#1 B TRAIRE P E A RO 5] FEE R

Paositive for HCI

Age Cases
Number Percent*
41-50 12 3 25
51-60 55 ) 16
61-70 117 24 21
T1-80 G 1 17
Total 190 37 19

* The differences are not statistically significant.
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There was no evidence of any relation between
radiation exposure and the occurrence of HCI bodies.
Of the cases with HCI bodies, none was exposed to
50rad or more at the time of the bomb while of the
153 without HCI bodies, 10 had estimated TG65
radiation doses of 50rad or more.

DISCUSSION

Peters (1935)5 seems to have been the first to
describe HCI bodies. Subsequently, beginning
about 1962, reports began to appear mainly in
connection with cases of motor neuron disease,
especially  amyotrophic lateral sclerosis  with
descriptions of Lewy body-like structures or intra-
neuronal conglomerates.®’ Takei and Mirra?
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FIGURE 1 CYTOPLASMIC INCLUSION BODIES IN 3 NEURONS FROM HYPOGLOSSAL NUCLEI
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reported in 1971 that these inclusions were clearly
different from Lewy bodies and called them intra-
cytoplasmic hyaline inclusion bodies.

The HCI body, as reported by some investigators,
is of homogeneous structure, well defined, round or
elliptical, and stains pale pink with the H & E stain.
Since it somewhat resembles Lewy bodies, some
investigators have considered it to be an atypical
form of that structure.8:? However, it differs from
Lewy bodies in that it lacks concentric lamination
and varies considerably in shape often being
elliptical or fusiform while almost all Lewy bodies
are spherical. In addition, Lewy bodies can
frequently be seen in pigment containing cells in the
substantia nigra, nucleus loci caerulei, etc. HCI
bodies differ from Pick's argyrophilic inclusions in
that they are eosinophilic. HCI bodies differ from
Lafora bodies in that they do not have a central
basophilic structure surrounded by another deeply
staining ring as seen in Lafora bodies. Lafora
bodies also have a different distribution and are
frequently seen in cortical nerve cells of the telen-
cephalon, Golgi's cells of the stratum granulosum
cerebelli, and in the substantia nigra.

-
.

HCI bodies are found in the perinuclear region within
the cell, and are clearly distinguished from the
nucleus and from lipofuscin granules. Occasionally,
the nucleus is displaced by the HCI. No central
cores or laminar structures are seen in HCI bodies,
although small vacuoles may sometimes be noted.

Apparently HCI bodies vary in size being reported
to measure from 17x22 {1 to 14x42p.3  Generally,
a single HCI body is present within a cell, but more
than one HCI body has been reported to be present
within anterior horn cells of the spinal cord. ;0
In the present study, the neurons of the hypoglossal
nucleus in the medulla oblongata contained only
a single HCI body if any were present. No report
has been found of the presence of more than one
HCI within a single cell in the hypoglossal nucleus.

It has been reported that in addition to the hypo-
glossal nucleus, HCI bodies have been found in the
anterior horn cells of the spinal cord, supraoptic
nucleus, olivary nucleus, nucleus of trigeminal
nerve, nucleus ambiguous, nucleus reticularis
gigantocellularis, etc.1:2:3 Hirano et al® were
unable to find HCI bodies in a careful examination
of Betz's giant cells.

Some of the histochemical studies have been

contradictory. HCI is said by some to be
PAS-positivel:3:% and by others PAS-negative?:’;
argentaffine-positive, 3. 4.7 and argentaffine-

2

negative,~ so that no definite conclusion seems to
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TABLE 2 COMPARISON OF THE FREQUENCY OF HYALINE CYTOPLASMIC INCLUSIONS
REPORTED BY DIFFERENT INVESTIGATORS

#2 HMHEOHELL

T T B B P 3 R B O RE R

Positive for HCI

Reference Year Author Age Sex Cases ———
Number Percent

5 1935  Peters Im-66 7 7 [ 86
1 1971 Mendel, et al 30-82 M+F 100 31 31
2 1971  Roessmann, et al ? M+F 204 27 13
3 1971 Takei, et al 20-104 M+F 518 150 29
4 1972 Wisotzkey, et al 20-80 M+F 463 82 18

1974  Mitsuyama 41-80 M 190 a7 19

have been established yet. However, all reports

agree that HCI bodies contain protein.

A number of electron microscopic studies of HCI
bodies have been reported. Wisotzkey and Moossy, 4
and Roessmann and McFarland? stated that HCI
bodies consist of a finely granular amorphous
material which does not resemble microtubules,
neurofibrils, amyloid, or lipofuscin. Schochet et al”
reported that intracytoplasmic neurofllamentfs which
run parallel and measure about 100 A in diameter
become enmeshed and occasionally contain lipo-
fuscin granules or mitochondria. They postulated
that the formation of intracytoplasmic conglomerates
may result from an increase in neurofilaments
within the neuron due to injury of the axon. Mendell
and Markesbery lhave stated that HCI bodies consist
of a filamentous structure. All of these investigators
used postmortem material, mentioned that fixation
had been a problem, and stated that difficulties
were encountered in the electron microscopic
examinations. Evidently the fine structure of HCI
bodies has not yet been resolved.

In the present study of 190 cases, HCI bodies were
found in 37 (19%). The frequency of occurrence of
HCI bodies as reported by various investigators is
given in Table 2. The variation as given in these
reports presumably is related at least in part to
differences in distribution of cases by age and sex.
Generally, consecutive autopsies were studied to
avoid bias by specific diseases, but there was a
large difference in the age composition in the
different reports (Table 2), Wisotzkey and Moossy?
stated that when cases under 15 years of age were
excluded, the frequency of HCI was 20%, and that
when cases under 30 years of age were excluded,
the frequency rose to 23%. Roessmann and
McFarland? reported they did not find HCI in persons
under 30 years of age, and Wisotzkey and Moossy 4
did not observe HCI bodies in persons under 25
years of age. Several of the writers have assumed

EAEMBETHAZEIIDVTII—HLTVWELITHA.
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that the HCI body is a change related to aging. 24
However, some investigators have found no corre-
lation between the presence of HCI bodies and the
presence of the so-called senile changes (senile
plaques, Alzheimer’s fibrillary changes, etc.) in the
hippocampus of aged perscms.3 One report denies
a comelation between aging and HCI.1 A higher
frequency of HCI in males than in females, and a
higher frequency of HCI in Blacks than in
Caucasians, have been reported? but others have
denied any such relations.® The present study,
limited to males 40 to 80 years of age, yields no
evidence that the presence of HCI may be an age
related phenomenon. Above age 60 HCI bodies
were seen in approximately 20% of the autopsies
studied.

ELEBELH5.27¢ Lo, EBEEOEETALLSE
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TABLE 3 INCIDENCE OF HYALINE CYTOPLASMIC INCLUSION BODIES BY CAUSE OF DEATH
#3 ORIFHRARLE Py A TR o FERR B A s

Total Cases Positive for HCI

Pathologic Major Disease Examined

Number Percent
Malignant neoplasms i 62 13 21
Intracranial vascular diseases 46 5 11
Pulmonary diseases 27 10 37
Hypertensive and arteriosclerotic diseases 25 5 20
Gastrointestinal tract diseases 20 3 15
Renal diseases 2 1 50
Others 8 0 0
Total

190 37 19

Takei and Mirra? considered HCI bodies to be the
resulet of reversible changes because other celullar
components such as the nucleus, Nissl’s bodies, etc.,
are well preserved. He described the process as
a “‘pathobiotic’’ change. Peters® considered it to
be a “‘transitional metabolic phenomenon.”’

Most investigators report that there is no definite
correlation between specific disease and the
presence of HCI bodies. In this study also there is
no evidence of associating HCI bodies and a
specific cause of death (Table 3). Hirano et al®
stated that HCI bodies were found among cases of
familial amyotrophic lateral sclerosis (ALS) in
Russia, but no definite correlation with ALS has
been established as yet. Takei and Mirra? reported
that HCI bodies were found in 58% of chronic
alcoholics. In the present study, there was not a
single case with the clinical diagnosis of chronic
Mendell and Markesberyl noted HCI
bodies in the hypoglossal nucleus in Hallervorden-

alcoholism.

Spatz’s disease, in progressive supranuclear palsy
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and in the anterior horn cells in ALS and Creutzfeld- MBI HCL #BHTwaEH, ThiIBRoORFAELT
Jakob's disease, but they considered these to be s
incidental findings.
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