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Summary. Brain tissue from an autopsied case of Pick's disease was studied by light and 
electron microscopy. Intraneuronal argentophilic Pick bodies were most numerous in the 
pyramidal cells of the hippocampus. By electron microscopy, these inclusions consisted of 
a conglomeration of granules enmeshed in an irregular network of proliferated neurofilaments. 
There were also multiple eosinophilic juxtaneuronal structures (Hirano bodies). By electron 
microscopy these consisted of interwoven sheaves of beaded and continuous filaments. The 
possible location of the Hirano bodies within degenerating axonal terminals is discussed. 

Zusammen/assung. Hirngeweb8 eines Falles von Picksehcr Krankheit wurde licbt-und 
elektronenmikroskopisch untersucht. Intraneuronale argentophile Picksche KSrper wurden 
am zahlreichsten in den Pyramidenze]len des Hippoeampus gefunden. E]ektronenoptisch 
bestanden die EinschluBk6rper aus einer Zusammenbalhng yon k6rnigen Gebilden, die in 
einem unregelmai3igen Netz yon vermehrten Neurofilamenten verstreut lagen. Viele eosino- 
philo Hiranosche K6rper fanden sich in n~ehster Nachbarschaft yon Nervenzellen. Diese 
KSrper bestanden aus verfloehtenen Schichten yon geperlten odor glatten Filamenten. Die 
m6gliehe Lokalisation der Hiranoschen KSrper innerhalb yon degenerierenden Axonendigungen 
wird diskutiert. 

K e y - W o r d s :  P ick ' s  Disease - -  P ick  Bodies - -  H i rano  Bodies - -  E lec t ron  
Microscopy. 

I n  1892 P ick  publ i shed  a clinical descr ip t ion  of  a progressive nonar ter ioselerot ic  
dement ia ,  which subsequen t ly  became known as P ick ' s  disease. Alzheimer  in  1911 
prov ided  the  first histologic s t u d y  of  th is  rare  condit ion,  including a descr ip t ion  
of enlarged neurons  t h a t  conta ined  g lobular  argentophi l ic  inclusions, or P ick  
bodies. The nerve cells affected in  th is  m a n n e r  were mos t  often found in regions 
of  the  cerebral  cor tex  undergoing ear ly  degenera t ion .  

Recen t ly  HI~A~o (1965, 1966, 1968) has  observed sp ind le -shaped  bodies in  
the  h ippoeampi  f rom eases of P ick ' s  disease and  amyo t roph ie  la te ra l  sclerosis 
f rom Guam. These inclusions were d is t inguished f rom the  P i ck  bodies b y  the i r  
eosinophil ic s ta ining and  jux t aneu rona l  posit ion.  

I n  th is  r epo r t  we compare  the  fine s t ruc ture  of  the  P ick  bodies to  t h a t  of  the  
j ux t aneu rona l  bodies (Hirano bodies) as observed  in a case of P i c k ' s  disease. 

Material and Methods 
The material used in this study is from the brain of a 69-year-old man who had been 

confined to a mental institution for the last 5 months of his life because of severe dementia. 
The disease started at  the age of 61 with aphasia. He was found aimlessly wandering around, 
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lost and confused. During the last months of life he was bedridden, mute, stared into space, 
and could not recognize anyone. 

For light microscopy, blocks of the formalin-fixed tissue from the left cerebral hemisphere 
were embedded in paraffin. The sections were stained with hematoxylin-eosin, Kluver-Barrera, 
~Iasson's trichrome, phosphotungstic acid-hematoxylin (PTAH), periodic acid-Sehiff, Holmes 
silver, Hirano silver, and Congo red stains. 

For electron microscopy, blocks of tissue from the left hippocampus were postfixed in 
osmic acid and embedded in Epon. After sections 2 microns thick were screeened, thin see- 
tions were stained with uranyl acetate and lead citrate. The material was examined in a Sie- 
mens IA electron microscope. 

Results 

Gross Observations 
At autopsy the brain displayed symmetric atrophy of the cerebral convolutions with 

a distribution pattern characteristic of Pick's disease (Fig. 1). The frontal, orbital, and an- 
terior temporal convolutions showed severe knife-edge atrophy. The lower parietal lobe was 

Fig. 1. Lateral view of the left cerebral hemisphere showing knife-edge atrophy of the frontal, 
orbital, and anterior temporal convolutions. The parietal lobe shows milder involvement. 

AFIP  Neg. 66-13050 

involved to a lesser extent. The posterior portion of the superior temporal gyrus, the trans- 
verse gyms, the precentral and posteentral gyri, and those of the occipital lobe were spared. 
Grossly the hippocampal gyrus and Ammon's horn showed only moderate atrophy. The 
vessels at the base of the brain were strikingly free of arteriosclerosis. 

Light Microscopic Observations 
The atrophic cerebral cortex showed loss of neurons without predilection for any particular 

layers. The residual gray matter  was spongy and revealed a striking astrogliosis, as did the 
underlying white matter. The basal ganglia were similarly involved. 

Many of the remaining neurons were enlarged and had a globular configuration. Some of 
these ceils contained typical Pick bodies within their cytoplasm. IMost of the bodies were 
homogeneous, but  some contained minute vacuoles and/or lipochrome granules. They were 
most numerous in the pyramidal cells of the subieulum. They stained pale bhm with he- 
matoxylin-eosin. With both the Holmes (Fig. 2 a) and Hirano silver stains they were strongly 
argentophilic. Neither Masson's triehrome nor PTAH stained the inclusions. They were 
neither congophilie nor birefringent. 

In addition to the Pick bodies, the sections from the hippocampus also contained nu- 
merous eosinophilic spheroidal or spindle-shaped structures similar to those described by 

23 Ac~a Neuropathologica, Bd. l l  
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HIRA~O (1965, 1968). These were most often immediately adjacent to the perikarya of the 
pyramidal eelIs (Fig.2b). They were not stained by our Holmes sliver technique but were 
stained dark purple with PTAH and dark red with Masson's trichrome stains. They were 
neither congophilic nor birefringent. 

Abundant lipochrome pigment and granulovacuolar changes were evident in many of 
the neurons within the subiculum. Rare ncurofibrillary tangles were present in Sommer's 
sector. Numerous corpora amylacea were found beneath the pin, under the ependyma, and 
about blood vessels. 

Fig.2 a and b. Light microscopic appearance of the inclusion bodies in the hippocampus. 
a Argentophilic intraneuronal Pick bodies. Holmes stain, x 500. b Eosinophilic juxtaneuronal 

Hirano body. I-Iematoxytin-eosin. x 660. AFIP Neg. 67-1006 

Electron Microscopic Observations 

Many of the hippocampal neurons were enlarged and contained abundant 
lipochrome pigment. The Pick bodies corresponded to poorly demarcated osmo- 
phflic masses that  displaced the nucleus and cytoplasmic organelles. Many of 
the inclusions were uniformly granular, while others contained minute vacuoles 
and/or lipochrome granules (Figs.3a and b). Higher magnification disclosed that  
the inclusions were actually a conglomeration of fine osmophilie particles enmeshed 
within the interstices of a loose, randomly arranged network of neurofilaments. 
The partieIes were morphologicMly similar to the granules attached to the rough 
endoplasmic reticulum and were thus considered to be ribonucleoprotein particles 
(RNP) or ribosomes. The individual filaments measured approximately 200/~ 
in diameter and were periodically constricted (Fig. 3e). Some of the filaments 
tended to swirl about the periphery of the body, but no limiting membrane could 
be discerned. 

The Hirano bodies were also intracytoplasmic but apparently not within 
neural perikarya. Most were immediately adjacent to neurons, including ones 
that contained Pick bodies. The Hirano bodies had a variable configuration 
ranging from spheroidal to spindle-shaped (Fig.4a). They were composed of 
interwoven sheaves of parallel filaments. Occasionally they appeared splintered, 
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Fig. 3 a--c. Electron microscopic appearance of the Pick bodies, a Note the poor demarcation 
and the presence of occasional lipochrome granules, • 3500. b Another inclusion, contt~ining 
vacuoles. • 3500. c Higher magnification of the Pick body showing that it is composed of 
a conglomeration of osmophilic granules enmeshed in a loose network of neurofilaments. 

Note the periodic constrictions of the filaments (arrows). • 70000 

with one or more small  bundles  separated from the ma in  mass by  amorphous  
osmophilic mater ial  (Fig.4b).  The major i ty  of the indiv idual  f i laments were 
100 A in  width and  consisted of a series of minu te  osmophilic densities with 
a periodicity of 100 to 150 I .  When  arranged in  register, they produced a para- 

23* 
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crystalline or herringbone pat tern (Fig. 5). Other filaments were less osmophilie 
and uniform. These occurred individually and in small bundles. 

The Hirano bodies were usually solid, with the center appearing as a point 
or a line, depending upon the plane of section. Occasional bodies contained 
a conglomeration of filaments, dense particles, and clumped vesicular structures 
in their centers (Fig.6a and b). No continuity could be demonstrated between 
the filaments and the chains of osmophilic densities. 

Fig.4a and b. Electron microscopic appearance of the Hirano bodies, a Hirano bodies 
showing the interwoven sheaves of beaded filaments, forming a paracrystalline pattern. 
• 15000. b Hirano body showing separation of the sheaves by amorphous osmophilic 

m~terial. • 15000 

Elsewhere in the hippocampus, ncurofibri]lary tangles and corpora amylacea 
were encountered. These had the same appearance as described by others (TERRY, 
1963; RAHSEY, 1965). 

Discussion 

By electron microscopy, the argentophilic intraneurona] Pick bodies con- 
sisted of a conglomeration of fine oslnophilic particles enmeshed in the interstices 
of a loose network of neurofilaments. The osmophilic particles had the same 
appearance as the granules attached to the rough endoplasmic reticulum and 
were thus considered to be ribosomes. The irregular arrangement of the filaments 
and the intimate association with the R N P  particles distinguish the Pick bodies 
from neurofibrillary tangles, which are compact bundles of parallel neurofilaments 
tha t  displace other cytoplasmic organelles (TERgr, 1963). The random orientation 
of the filaments hi the Pick bodies also explains the absence of birefringence. 

Swelling of the perikarya, with proliferation of both RNP particles and 
neurofilaments, has been observed in nerve cells following section of their axons 
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Fig.5. Higher magnification of a Hirano body showing the chains of strongly osmophilic 
densities a, nd the continuous, less osmophilic filaments. • 80000 

(TAKA~O, 1964; PA~T~TnSE, 1963). The similarity of the Pick cells to neurons 
undergoing reactive changes secondary to axonal injury had been emphasized 
by O~AnI and SPATZ (1926), who suggested that Pick's disease may primarily 
affect the axon. WILLIAMS (1935) has shown that the Pick bodies are nonspecific 
and may occur in a wide variety of diseases that affect the proximal portion of 
the axon. Attempts to reproduce these changes experimentally by undercutting 
the cerebral cortex have failed, however (RAMO~ y CAJAL, 1928). 

The ttirano bodies encountered in the present case were composed of inter- 
woven sheaves of filaments. Most of the filaments consisted of chains of osmo- 
philic densities with a periodicity of 100 to 150 A. Others were less osmophflic 
and continuous. These bodies were identical to those described in cases of amyo- 
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:Fig. 6. a A Hirano body adjacent to a neuron. • 6000. b Higher magnification of the center 
of the Hirano body shows a conglomeration of neurofilaments (at right), dense particles, and 

clumped vesicular structures (arrows). • 40000 
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t roph ic  la te ra l  sclerosis f rom Guam ( t tmA~o,  1965). I t  is of in te res t  t h a t  the  
s imul taneous  occurrence of  P icks ' s  disease and  amyo t roph i c  la tera l  sclerosis has 
been descr ibed prev ious ly  (vozr B n A U ~ f f ~ L ,  1932; VAZr 1V[~NSVEL~, 1954). 

B y  l ight  microscopy the  H i r a n o  bodies appea red  jux taneurona l ,  b u t  b y  
e lec t ron  microscopy  t h e y  were clear ly in t r aey top lasmic .  Occasional ly  the  bodies  
were hollow and  the i r  centers  con ta ined  a conglomera t ion  of  f i laments,  dense 
par t ic les ,  and  c lumped  vesicular  s t ructures .  This closely resembled  the  prol i fera-  
t ion  of  neurof i laments  and  granu la r  degenera t ion  of  vesicles observed  in synap t i c  
endings following axonal  degenera t ion  (GR.~Y and  HAMLYN, 1962). Fu r the rmore ,  
l amel la ted  whorls wi th  a per iodic  subs t ruc tu re  s imilar  to  t h a t  of  the  Hi rano  
body  have  been descr ibed wi th in  p resynap t i c  t e rmina l s  a d j a c e n t  to tumors  
(RAmsaY, 1967). F o r  these reasons,  we suggest  t h a t  the  H i r ano  bodies are 
p r o b a b l y  loca ted  in a b n o r m a l  axona l  endings.  
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