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and, accordingly, the arcs can span the same length. The 
arcs are clearly part  of the peripheral contour, and the 
granule is the central osmiophilic granule of polyhedric- 
globular units  as seen in oblique view. When the intra-  
period line is single and continuous, the myelin lamelia is 
constituted by 2 rows of globules only. Finally, the intra- 
period line can consist of a sequence of osmiophilic 
granules set a t  a distance of about  90-120 /~ one from 
the other, each appearing to be, more or less clearly, the 
center of a polyhedric-globular uni t  seen in face-on view. 

When the myelin lamellae show splits, they are usually 
found to occur a t  the level of a continuous intraperiod 
line, giving the impression that  the bonds between the 
granules of the major dense line and the adjacent  clear 
globules are firmer t han  the bonds between rows of clear 
globules. 

Since the described findings agree with those obtained 
on frog~, rat  and guinea-pig 15 brain cortex, they seem to 
justify the conclusion tha t  membranes of amphibian and 
mammalian  central and peripheral nervous system, fixed, 
dehydrated and embedded in various ways, consist 
essentially of osmiophobic globules and osmiophihc 
granules, and to suggest the hypothesis of the arrange- 
ment  of these globules and granules into potyhedric- 
globular units. This hypothesis is at tractive in tha t  it  
furnishes an explanation of the presence of osmiophilic 
granules in the lamella of myelin on the basis of a par- 
ticular orientation of polyhedric-globular units  with 
respect to the section plane. 

I t  is difficult to s ay  what  such electron microscopic 
appearance may  mean in  terms df real structure of the 
biological membrane.  Vqhen very high magnifications are 
employed, one must  take into consideration how much 
the embedding process may contribute to the structural  
organization of the cellular const i tuents ,  as well as the 
effects of fixation and dehydration on the tissue as 
sources of artifacts, even if, as in our case, one is dealing 
with results consistently obtained with 3 different em- 

bedding media. With this problem in mind, we began to 
study the effects upon myelin ultrastructure of different 
chemical and physical t reatments  applied before fixation. 
In  short segments (about 2 mm) of isolated frog sciatic 
nerves kept immersed in 0.1% trypsin in Ringer for 16 h 
at  room temperature, the myelin showed areas of struc- 
tural  disorganization in which the tamellae appeared dis- 
rupted and subst i tuted by  agglomerates of osmiophobic 
globules irregularly interspersed with osmiophilic granules 
(Figure 6). These preliminary results seem to indicate 
that,  in the experimental conditions to which the frog 
nerve fibers were subjected, not  only the disruption of 
myelin lamellae but  also the scission of the hypothesized 
polyhedric-globular units into subunits  were obtained is. 

Z~ammenfassung. Das Myelin peripherer Nerven yon 
Amphibien und  S~ugetieren scheint, mi t  Hochleistungs- 
elektronenmikroskop untersucht, aus einer regelm~ssigen 
Anordnung yon osmiophilen Granuta und osmiophoben 
Globula zu bestehen. Solche Untereinheiten scheinen 
h~ufig p01yedrische Gebilde zu formen, in welchen zen- 
trale Granula j eweils yon 6 osmiophoben Globula umgeben 
sind. Es i~t beim Froschischiadicus m6glich, die St~uktur 
des Myelins zu zerst~ren und die Granula yon den Globula 
durch Behandlung mit  Trypsin zu trennen.  
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Role of the Nuclear Membrane in Smooth 
Endoplasmic Reticulum Formation in 

White Rat Pinealocytes 

Although both granular and agranular endoplasmic 
reticulum have been described in rat  pinealocytes 1, the 
agranutar one is much more abondant  1. The presence of 
a well=developed agranular reticutum is also a character- 
istic of pinealocytes in other species s This structure is 
present mainly in the form of vesicles, the amount  of 
which may vary  in different physiological or experimental 
situations s The present work was undertaken in order 
to obtain further information on the origin and nature 
of this cytoplasmic component 

Materials and methods. Adult  white rats of both sexes 
of about  200 g were used Their pineal glands were 
dissected under ether anesthesia and immediately fixed 
in Palade's fixative s (1% osmium tetroxide in a 7.4 
veronalacetate buffer at  0°C) and embedded in buthyl-  
metacrilate. Thin  sections were cut with a Porter-Bloom 
microtome, and examined with a Philips EM 100 electron 
microscope. 

Results. A well-developed smooth endoplasmic reticulum 
was observed in pinealocyte cytoplasm. This was mainly 
formed by characteristic cysternae and small vesicles 
with a diameter varying between 250 and 1500 /~ 
(Figure 1). 

Nuclear membrane showed the typical double-layered 
consti tut ion;  its pores did not  appear to be a simple 
membrane discontinuity since they appeared closed by  a 
th in  diaphragm %o which a mass o f  electron dense 
material had joined (Figure 2). S o m e  ribosomes were 
observed in close contact with the external surface of the 
outer layer (Figure 1). Blebs of %hls outer layer were 
frequently seen;  t h e y  varied in size from one zone to 
another (Figures i and 3). At  the site where blebs 
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appeared,  few or  no adheren t  r ibosomes were present .  
Many  smooth  m e m b r a n e  vesicles of di f ferent  sizes 
(Figures 2 and 3) were of ten  observed  in close re la t ion to 
t he  blebs. Typica l  mul t ives icu la r  bodies were occasion- 

al ly seen in t he  v i c in i ty  of the  nuc lear  membrane .  
Granu la r  endoplasmic  re t i cu lum was also present  bu t  i t  
was v e r y  scarce. 

Discussion. Al though  no def in i t ive  conclusion has ye t  
been reached in re la t ion  to pineal  g l and  funct ion,  a grea t  
a m o u n t  of ev idence  tends  to  ind ica te  t h a t  i t  m a y  have  a 
secre tory  a c t i v i t y  in re la t ion  to  sexua l  funct ions.  The  
presence in p inea locytes  of a fair  m o u n t  of agranu la r  
endoplasmic  re t i cu lum toge the r  wi th  the  resul ts  ob ta ined  
by  SAHI.EAUN and  HOLBAN 3 who  observed  var ia t ions  in 
the  n u m b e r  of  ag ranu la r  vesicles a f t e r  cas t ra t ion  and 
af ter  sex hormones  admin i s t r a t ion  suggests t h a t  this  
cy top lasmic  s t ruc ture  m a y  be re la ted  wi th  secre tory  
func t ion  of pinealocytes .  

The  par t i c ipa t ion  of nuc lear  m e m b r a n e  in t he  fo rmat ion  
of endoplasmic  r e t i cu lum has been suggested b y  several  
au thors~ ,5- t  Blebbing  of the  o u t e r  layer  of the  nuclear  
m e m b r a n e  has  been descr ibed in  o the r  cell t ypes  by  
several  au thors  x°,s-9. I t  has also been described in t he  
bovine  pineal  cells by  ANDERSON s. The  presence of 
va ry ing  amoun t s  of  ag ranu la r  vesicles in close re la t ion to  
nuclear  blebs observed  b y  us tends  to add  suppor t  to  the  
v iew t h a t  agranu la r  r e t i cu lum is formed a t  the  nuclear  
membrane .  

The  presence of ' d i aph ragms '  ob tu r a t i ng  nuclear  
membrane  pores has been descr ibed before ~. I t s  mean ing  
remains  as ye t  obscure.  

Fig. 1. Small vesicles of the endoplasmic reticulum (V), and a bleb 
(B) of the outer nuclear membrane. The nuclear envelope presents 

ribosomes adhered to the external surface (R). x 32.000. 

Fig. 3. Scattered vesicles iV) and a lysosome-like particle (Ly). 
x 52.500. 

Rdsumd. La  glande pin6ale du r a t  b lanc  est  6tudi4e 
ici au  microscope 6lectronique.  L 'assoc ia t ion  observSe 
entre  les v4sicules agranula i res  et  les ~blebs,~ de la 
m e m b r a n e  nuel6aire es t  un  a r g u m e n t  en  f aveur  de la 
th6orie  scion laquel le  l 'or igine du re t i cu lum endoplas-  
mique  est ~ rechercher  dans la m e m b r a n e  nuel6aire. 
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Fig. 2. Nuclear pore (NP) showing a thin diaphragm and adherent 
dense material, x 79.000. 
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