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Summary. Within the cytoplasm of otherwise normal Purkinje cells barred structures 
have been found in cases of Kuru. They are also present in small numbers in axoplasm of 
nerve fibres, both in human and chimpanzee material. They present a discrete punctate 
structure and are closely associated with intracellular membranous profiles. 

Zusammen]assung. In Fgllen yon Kuru wurden im Cytoplasma yon ansonst normalen 
Purkinjezellen Strukturen mit strahlendichten Balkenmustern gefunden. Solche sind auch in 
geringerer Zahl im Axoplasma yon Nervenfasern sowohl im menschlichen wie auch im Schim- 
pansenmaterial vorhanden. Sic weisen eine zarte Punktstruktur auf sind und eng mit intra- 
celluliiren Membranprofilen verbunden. 
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Pro longed  fur ther  examina t ion  of the  K u r u  ma te r i a l  (human and  chimpanzee)  
which formed the  basis of  the  first e lectron microscopic  s t u d y  of  th is  condi t ion 
(Field et al., 1968) has  shown the  presence of a s t ruc ture  no t  p rev ious ly  seen, and  
this  is here described.  

Material and Methods 
Formalin fixed human Kuru brain (obtained through the courtesy of Dr. J. D. Mathews 

in Okapa, New Guinea) and a block of second passage chimpanzee cerebellum (kindly given 
by Drs. C. D. Gajdusek and C. J. Gibbs, Jr., of National Institute of Health, Bethesda, U.S.A.) 
together with non-Kuru brain from New Guinea and normal chimpanzee cerebellum, formed 
the basis of this study. Preparation of the material was as described by Field et al. (1968) --  
post fixation in Dalton's osmic acid fixative and inclusion in Epon. Ultrathin sections were 
cut using an LKB Ultrotome and doubly stained with uranyl acetate and lead citrate. They 
were examined in a Philips E ~  300 equipped with goniometer stage. 

Results 
As a consequence of  formal in  f ixat ion u l t r a s t r uc tu r a l  p rese rva t ion  was poor  in 

the  h u m a n  cerebellar  mater ia l .  Numerous  densely  ba r red  s t ruc tures  were however  
found  in associa t ion wi th  mi tochondr ia  in  the  granule  cell layer  of the  cerebel lar  
cortex.  Al though  t h e y  appea red  in t r acy top la smic  i t  was impossible  to  iden t i fy  
wi th  any  ce r t a in ty  the  cell t y p e  (Fig. 1). However ,  p ro longed  search uncovered  
s imilar  bodies in g lu t a ra ldehyde  fixed second passage K u r u  chimpanzee  cerebel- 
lum, where t hey  were c lear ly  loca ted  wi th in  the  cy top la sm of Pu rk in j e  cells, the  
general  s t ruc ture  of which was well p reserved  wi th  normal  mi tochondr ia  and  o ther  
organelles (Figs. 2 and  3). On rare  occasions similar  ba r red  s t ruc tures  were found  
wi th in  nerve fibre axop lasm (Fig. 4). Here  t h e y  were o r i en ta t ed  along the  length  
of the  fibre. 

The densely  ba r red  s t ruc tures  were a p p a r a n t l y  formed from para l le l  aggregates  
of rough endoplasmie  re t i cu lum wi th  which were associa ted  r ibosome like par t ic les ,  
250 ~ in d iamete r  (Fig. 5). Where  the  cis ternae were closely apposed  to  each o ther  
the  in te rven ing  spaces appea red  dense and  amorphous  a t  low magnif ica t ion  (Fig.5). 
A t  higher  magnif icat ion,  however ,  and  wi th  t i l t ing,  the  dense region could be 
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Fig. 1. Intraeytoplasmic dense barred structures. ? Purkinje cell body. Human Kuru (formalin 
fixation) • 18,700 

resolved into particles each around 200 A in diameter. In  some cases the particles 
from adjacent cisternae alternated with each other so that  a "zip-like" appearance 
resulted. Whilst these were generally only 2 or 3 bands, sometimes they were 
more numerous and five, six or more might be present in series. These bands were 
remarkbly uniform in thickness : the dark bands being about 340 • and the inter- 
vening lighter ones 300 A. Stereo pictures did not materially facihtate interpre- 
tation, though there were occasional appearances suggestive of a spiral flamentous 
arrangement, the turns of which might have produced the discrete ribosome like 
particles (Fig. 6). 

Nothing comparable has been seen in non-Kuru brain or in the single normal 
chimpanzee examined. 

Discussion 
The present findings emphasize the vagaries of electron microscopic sampling, 

so subject to random chance. Even an extensive search must be limited to a 
very small total volume of tissue. Neither the study of Field et al. (1968) nor that  
of Lampert et al. (1969) noted the present structures, whose significance is un- 
certain. Herndon (1963) did not report their presence in normal rat cerebellum. 
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Fig. 2 

Fig. 3 
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Fig. 4. Dense barred structures in axis cylinders of Kuru chimpanzee 

Since the dense amorphous component may  comprise discrete particles shghtly 
smaller than  those associated with normal endoplasmic reticulum they might 
represent modified ribosomes, though their presence within the axis cylinder 
would be highly exceptional. 

In  view of the similarities which Kuru  bears to serapie and aging (Field, 1967) 
an intensive search of cerebellum from scrapie infected or aged animals might 
prove rewarding. Even more interesting is the possibility tha t  the changes are 
virus induced. I t  may  be tha t  the dense bands represent sites of some stage of 
viral replication. This is especially interesting because of the intimate association 
of scrapie agent (to which tha t  of Kuru  seems closely akin if not identical) with 
intracellular membranous structures (Gibbons and Hunter,  1967 ;Adams and Field, 
1968; Adams et al., 1970). 

Fig. 2. Purkinje cell from cerebellar cortex of second passage Kurn chimpanzee (glutaraldehyde 
immersion fixation). Numerous dense barred structures are present (arrows) • 2000 

Fig. 3. Higher magnification of Fig. 2 showing dense barred structures and mitochondria. 
x 20,600 
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Fig. 5 

Fig. 6 

Fig. 5. Association between granular endoplasmic reticulum and dense barred structures in 
Purkinje cells from Kuru chimpanzee. • 81,400 

Fig.6. Dense barred structure Kuru chimpanzee Purkinje cell cytoplasm. Suggestion of 
spiralization (arrows). EM: stage tilted + 18 ~ • 105,250 
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