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Summary. Within the framework of an Early Postmortem Brain Sampling Program we 
had the opportunity to make some light and electron microscopic observations on the orbital 
cortex of two elderly subjects known to have been free of neurologic and psychiatric 
disease. Filamentous deposits with the ultrastructural appearance of corpora amylacea were 
seen inside astrocytic and, more rarely, inside neuronal processes. The findings and their 
interpretation are discussed in the light of current views on cerebral corpora amylacea and 
Lafora bodies. It  is concluded that today's views on this matter do not account satisfactorily 
for the present observation or for observations we have quoted from the literature. 

Since Ramsey ' s  publ icat ion (1965) it is generally admi t ted  tha t  cerebral corpora 
amylacea occur invar iab ly  in astrocytic processes and  cell bodies. Likewise, it  is a 
ma t t e r  of common knowledge t ha t  the basophilic brain  deposits known as Lafora 
bodies have a similar u l t ras t ruc ture  bu t  a str ict ly in t raneurona l  location 
(Schoehet, 1972). I n  the course of our Ear ly  Pos tmor tem Brain Sampling Pro- 
gram we made some observations which leave little doubt  as to the occurrence of 
corpora amylacea type of inclusions not  only in astrocytic bu t  also in neuronal  
processes. I n  this paper  we report  our findings and we discuss them in the light 
of current  views on corpora amylacea and  LMora bodies of the central  nervous 
system. 

Material and Methods 

Approximately fifteen minutes after the patients had been pronounced dead and permission 
from next of kin had been obtained, a needle was inserted between eyeball and upper lid, 
through the intraorbital soft tissues, past the orbital roof and into the frontal lobe. Retrieved 
cylinders of orbital cortex and white matter were immediately fixed in 4% glutaraldehyde, 
stored at 4 ~ C and processed later for light and electron microscopy. Details of the method 
have been published severally together with a preliminary account of the ultrastructural 
observations on a small series of unselected cases out of a large number of consecutive deaths 
in the medical ward of an acute general hospital (Herrlinger et al., 1974). Brief clinical in- 
formation on the two cases dealt with in this report is given in the legends appended to the 
illustrations. A conventional autopsy was not performed. 

Observations 

Light Microscopy. Paraff in sections s tained with haematoxyl iu  and  eosin, 
cresyl violet and periodic acid-Schiff reagent  were available for study. I n  both 
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cases several  corpora  amylacea  were seen along the  blood vessels (Fig. 1) and  
sca t t e red  abou t  in the  cort ical  g ray  m a t t e r  (Fig. 3). T h e y  a p p e a r e d  as v a r i a b l y  
basophil ic,  per iodic  acid-Schiff  posi t ive,  round  bodies measur ing  up  to  40 ~z in dia- 
me te r  and  d isp lay ing  a hyal ine  t e x t u r e  wi th  or wi thou t  a suggest ion of a centra l  
core of different  s ta ining quali t ies.  A n  assessment  of the  loca t ion  of these  struc- 
tures  in re la t ion  to the  var ious  components  of the  neuropi l  was not  possible. 
His tologic  evidence of neurologic disease was no t  found in e i ther  of the  two 
cases. 

Electron Microscopy. Ultrathin sections prepared from glutaraldehyde-osmium 
fixed and Epon-embedded blocks were stained with uranyl acetate and lead 
citrate and examined with a Zeiss EM 9A electron microscope. 

In both cases several filamentous bodies were observed inside cell processes 
but never inside perikarya (Figs. 2, 4, 5). They consisted of an unbounded mass 
of randomly oriented, slightly bent, branching filaments measuring about 
65~ in tickness and bathing in a thinly spread background matrix of low 
density. A focally whorled pattern and punctate densities were seen inside 
some tangled masses; a differently structured central core was not found. 
The m a j o r i t y  of these  bodies were in every  respect  consis tent  wi th  wr i t t en  
accounts  and  publ i shed  e lec t ron micrographs  of cerebral  corpora amylacea .  
However ,  few isola ted  exemplars ,  a p a r t  f rom being otherwise typ ica l  and  qui te  
comparab le  wi th  the  others,  l ay  e m b e d d e d  in cell processes which were sugges tedly  
or u n d o u b t e d l y  neuronal  in na ture .  F o r  instance,  Fig.  2 depic ts  a por t ion  of a 
corpus amylaeeum whose cell m e m b r a n e  is shea thed  with  a few a t t e n u a t e d  
lamel lae  no t  unl ike myel in  lamellae.  Ins ide  the  cell process sca t t e red  mi tochondr ia  
are more evocat ive  of a mye l i na t ed  axon t h a n  of an as t rocyt ie  process. Dense-  
cored vesicles are seen along the  edge of the  corpus amy laceum depic ted  in Fig. 4. 
A few isola ted "osmiophi l ic  pa r t i c l e s "  of th is  k ind  are no t  unknown to occur in 
as t rocy tes  (Gonatas  et al., 1967) bu t  are b y  far  more  l ikely  to be seen in the  
average  neuronal  t h a n  in the  average  as t rocyt ie  cell process. A n d  finally, Fig. 5 
shows a small  corpus amy laceum wi th  a typ ica l  syuap t i c  special izat ion along the  
cell membrane  sur rounding the  inclusion. In t r aneu r i t i c  corpora  amylacea  occurred 

Fig. 1. Histologic section from orbital cortex of a male aged 72 with bronchial asthma and 
death in status asthmaticus and heart failure (Case 1): typical corpus amylaceum along a 

small blood vessel. H & E, X 745 

Fig. 2. Electron micrograph from Case 1 : section of corpus amylaceum occupying an uniden- 
tified cell process, possibly a myelinated axon, ensheathed by myelin-like lamellae. X 21000 

Fig. 3. Histologic section from orbital cortex of a male aged 65 with ventricular tachicardia 
of unknown origin and death in ventricular fibrillation (Case 2): several corpora amylacea 

lie scattered about in the grey matter. H & E, x 597 

Fig. 4. Electron mierograph from Case 2: section of a corpus amylaceum occupying an 
unidentified cell process, possibly a neurite, containing also some dense-cored vesicles 

(arrows). x 30000 

Fig. 5. Electron micrograph from Case 1: small corpus amylaceum in a postsynaptic 
ending. X 54000 
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singly in the neuropil showing no topographic predilection for vascular struc- 
tures. Ultrastructural evidence of an underlying neurologic disease was not 
obtained. 

Discussion 

No mat ter  what one chooses to call the filamentous inclusions the electron 
microscopic features of which we have described and illustrated, it is obvious 
that  they possess essentiMly the ultrastructural appearance of corpora amylacea 
and Lafora bodies; and it is further evident tha t  a few of these bodies take on an 
intraneuronal rather than an intra-astrocytic position. That  being the case, our 
findings raise the following questions. 

I t  may  be that  our filamentous structures are bona fide Lafora bodies which 
occur in neuronal processes of elderly subjects without neurologic or psychiatric 
involvement of any kind. I t  is not our intention to uphold this thesis which runs 
against some traditional tenets on this subject (Schochet, 1972). However, a survey 
of the literature reveals that  intraneuronal inclusions interpreted as " L a f o r a - l i k e "  
or as Lafora bodies have been reported in the brain of patients without myo- 
clonus epilepsy (Suzuki et al., 1971; Petito et al., 1973) and in the brain of dogs 
with only questionable, if any, neurologic disease (Holland et al., 1970). An alter- 
nate possibility is tha t  our filamentous structures represent average corpora amy- 
laeea which, on rare occasions, happen to occupy an intraneuronal position 
instead of having the more common intra-astrocytie situation. This, again, does 
not conform to today 's  prevailing views on corpora amylacea. However, the 
advanced age of our patients and the basal location of our cortical specimens 
argue in favor of rather than against such an interpretation and so does the 
reported finding of intra-axonal and presynaptie corpora amylacea type of fila- 
mentous masses in three cortical biopsy cases of Pick disease (Brion and 
Mikol, 1971). 

The third and last possibility is tha t  corpora amylacea and Lafora bodies 
may  be only two names for one and the same type of intracellular deposit 
with variable prevalence inside astrocytes and neurons alike in advancing age, in 
myoclonus epilepsy and in other diseases as well. Preferential involvement of one 
cell type with partial and possibly total sparing of the other may merely reflect 
the different severity of the process in the different cytological types rather than 
bear upon the chemical eompositon of the material(s) being stored. And further- 
more, similar if not identical ultrastructural and chemical substrates (Sakai 
etal.,  1969; Austin etal.,  1970; Sakai etal.,  1970; Nikaido et al., 1971) may  have 
the same morphogenesis and yet be polyetiological: distinct structural and/or 
regulatory defects of cell's metabolism may  play the causative role in the 
different situations here under consideration. 

We have no evidence to offer along these lines. Only future observations 
may  shed some light on these problems. For the time being the least tha t  one 
can say is the following. First, intracellular inclusions best identifiable as cerebral 
corpora amylaeea of old age can occur also, though rarely, inside nerve cell 
processes. Secondly, our findings and some of the findings we have quoted from 
the literature do not fit in with present-day thinking on the subject of corpora 
amylacea and Lafora bodies. 



Intraneuritic Corpora Amylacea 301 

For technical, photographic and clerical work we thank Anke Mauss, Paritcher Becker, 
Susanne Luh, Veronika Heinzinger and Ursula Qreini. 

References 

Austin, J., Nikaido, T., Stukenbrok, H.: Studies of corpora amylacea. II. Histochemical and 
electron microscopic observations. In: Proceedings of the 6th International Congress of 
Neuropathology, p. 1029 1030. Paris: Masson 1970 

Brion, S., Mikol, J.: ]~tude ultrastructurale de la maladie de Pick. A_ propos de trois cas. 
Rev. neurol. 125, 273-286 (1971) 

Gonatas, N.K., Martin, J., Evangelista, I. : The osmiophilic particles of astrocytes. Viruses, 
lipid droplets or products of secretion ? J. Neuropath. exp. Neurol. 26, 368-376 (1967) 

Herrlinger, H., Kronski, D., Anzil, A.P., Blinzinger, K. : Die friihzeitige transorbitale Nadel- 
autopsie. Eine brauchbare Methode zur Gcwebsentnahme ffir ultrastrukturelle Unter- 
suchungen am menschlichen Stirnhirn. Arch. Psychiat. Nervenkr. 219, 105-115 (1974) 

Holland, J.M., Davis, W.C., Prieur, D.J., Collins, G.H.: Lafora's disease in the dog. A 
comparative study. Amer. J. Path. 58, 509430 (1970) 

Nikaido, T., Austin, J., Stukenbrok, H. : Studies in myoclonus epilepsy. III. The effects of 
amylolytic enzymes on the ultrastructure of Lafora bodies. J. Histochem. Cytochem. 
19, 382-385 (1971) 

Petito, C.K., Hart, M.N., Porro, R.S., Earle, K.M.: Ultrastructm'al studies of olivoponto- 
cerebellar atrophy. J. Neuropath. exp. Neurol. 32, 503-522 (1973) 

Ramsey, H.J.: Ultrastructurc of corpora amylacea. J. Neuropath. exp. Neurol. 24, 
29 39 (1965) 

Sakai, M., Austin, J., Witmer, F., Trueb, L.: Studies of corpora amylacea. I. Isolation and 
preliminary characterization by chemical and histochemical techniques. Arch. Neurol. 
(Chic.) 21, 526 544 (1969) 

Sakai, M., Austin, J., Witmer, F., Trueb, L.: Studies in myoclonus epilepsy (Lafora body 
form). II. Polyglucosans in the systemic deposits of myoclonus epilepsy and in corpora 
amylacea. Neurology (Minneap.) 20, 160-176 (1970) 

Schochet, S.S., Jr.: Neuronal inclusions. In: The structure and function of nervous tissue, 
vol. 4, p. 129-177, G.H. Bourne, ed. New York: Academic Press 1972 

Suzuki, K., David, E., I(utschman, B. : Prcsenile dementia with "Lafora-like" intraneuronal 
inclusions. Arch. Neurol. (Chic.) 25, 69-80 (1970) 

Dr. A.P. Anzil 
Dr. Heike Herrlinger 
Dr. K. Blinzinger 
Max-Planck-Institut fiir Psychiatric 
D-8000 Mflnchen 40 
XraepelinstraBe 2 
Federal Republic of Germany 

Dr. D. Kronski 
St~dtisehes Krankenhaus 
Mfinchen- Schwabing 
])-8000 Mfinchen 40 
K61ner Platz 1 
Federal Republic of Germany 


