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Fig. 1. A multivesicular body.containing 6 vesicles is clearly seen as 
an infolding of the internal nuclear membrane. Note continuity of 
the MVB membrane with the INM. The external nuclear membrane 
is apparent]y not involved in the formation of the nuctear MVB; 
N, nucleus; C, cytoplasm; INN, internal nuclear membrane; ENM, 
external nuclear membrane. • 69,000. 

Fig. 2. Small vesicIes (V) are found to lie free between the internal 
INM and external nuclear membranes (ENM). Note similarity 
between these vesicles and those filling the MVB (arrows). The 
vanisI~ing and eIongated aspect of the neck of the MVB suggests a 
possible separation of this structure from the nuclear membrane. 
• 66,0OO. 

rous  vesicles or t ubu l e s  (Figure  1). W e  h a v e  obse rved  t h a t ,  
in  some of these  s t ruc tures ,  t he  wide  connec t ion  b e t w e e n  
the  b a g l e t  a n d  t he  i n t e r m e m b r a n o u s  space na r rows  in to  
a v e r y  t h i n  neck  (Figure 2). 

The  ex t e rna l  nuc lea r  m e m b r a n e  br idges  over  t he  neck  
of t he  INM, i n v a g i n a t i o n  w i t h o u t  t a k i n g  p a r t  in t he  proc- 
ess. The  smal l  vesicles ins ide  these  s t ruc tu re s  are ap-  
p r o x i m a t e l y  90 n m  in d i a m e t e r  and  t h e y  are s u r r o u n d e d  
b y  a s ingle m e m b r a n e ,  p r o b a b l y  o r ig ina t ing  in t he  INM. 
W e  refer  to  these  ves icu la r  i n v a g i n a t i o n s  as M V B  due  to 
the  morpho log ica l  s imi lar i t ies  w i t h  t h e  well  descr ibed  
cy top l a smic  organelles.  

F u r t h e r m o r e  we n o t e d  nuc lea r  M V B  a p p a r e n t l y  un-  
connec ted  w i t h  t he  INM.  I n  a d d i t i o n  to  a n d  some t imes  in 
associa t ion  w i t h  N N B ,  severa l  s i n g l e - m e m b r a n e d  smal l  
vesicles a p p e a r e d  be tween  t he  i n t e r n a l  and  e x t e r n a l  
nuc lea r  m e m b r a n e  (Figure  2). These  vesicles were found  
to  lie free in  t he  i n t e r m e m b r a n o u s  space, a n d  a l t h o u g h  no  
connec t ion  w i t h  t he  nuc lea r  m e m b r a n e s  was no ted ,  t he i r  
s imi l a r i t y  w i t h  vesicles of mu l t i ve s i cu l a r  bodies  suggests  
t h e i r  p r o b a b l e  nuc l ea r  m e m b r a n e  origin.  

The  f o r m a t i o n  m e c h a n i s m  of these  nuc lea r  M V B  m i g h t  
be  ve ry  s imi la r  to  t h e  one descr ibed  b y  KILARSKI a n d  
JAst~sI~I ~ (see f igure  legends).  Bu t ,  as on ly  t h e  i n t e rna l  
nuc lea r  m e m b r a n e  of B H K  cells is involved ,  t h e  develop-  
m e n t  and  possible  s e p a r a t i o n  of M V B  f rom the  I N M  could 
be more  easi ly achieved.  

As to t he  f o r m a t i o n  and  n a t u r e  of MVB, t he re  are 
n u m e r o u s  r epor t s  r e l a t i ng  these  organel les  to  lysosomes,  
d iges t ive  vacuoles,  Golgi  sys tem,  a n d  p inocy t i c  vesicles 8 -~2. 

I n  B H K  ceils, M V B  are closely l inked  to t h e  nuc lea r  
m e m b r a n e  an d  m i g h t  be  closely r e l a t ed  to t h e  in t r a -  
nuc lea r  canal icu l i  descr ibed  in m a n y  d i f fe ren t  t i ssues  15-1L 
F u r t h e r m o r e  t h e i r  f unc t i on  culd be s imi la r  t o  those  
ascr ibed  to t h e  cana l i cu la r  sys tem,  i.e.: t r a n s p o r t  of 
nuc lea r  a n d  nucleolar  p r o d u c t s  of t h e  c y t o p l a s m  a n d  
vice versa.  

Zusammen/assung. Mit  e l e k t r o n e n m i k r o s k o p i s c h e r  Un-  
t e r s u c h u n g  yon  B H K  21 cl 13 Zellen w u r d e n  mul t i -  
ves iku ls  K 6 r p e r c h e n  im K a r y o p l a s m a  festgestel l t ,  
S t r u k t u r e n ,  die d i r ek t  der  i n n e ren  K e r n m e m b r a n  en t -  
s t a m m e n .  Die mul t ives iku lXren  K 6 r p e r c h e n  wie auch  die 
i n t e r n e n  vesikul~iren E l e m e n t e  ( ~  90 rim) w a r e n  y o n  
e iner  e inzigen M e m b r a n  umgeben .  
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Effect of Light on the Synaptic  Organizat ion of the Inner P lex i form Layer 
of the Retina in Albino Rats 

Visua l  r ecep to r s  of a lb ino  r a t s  are  d a m a g e d  b y  pro-  
longed i l l u m i n a t i o n  1-5. I n  rhesus  m o n k e y s  degene ra t i o n  
of t h e  recep tors  in  t he  m a c u l a r  region is obse rved  a f t e r  
t he  eye ha s  been  exposed to t he  l igh t  of an  ind i rec t  

oph tha lmoscope* .  T h e  e x t e n t  of d a m a g e  increases  in  
s eve r i t y  w i t h  t h e  l e n g t h  an d  i n t e n s i t y  of i l l umina t ion .  
W h e n  s t u d y i n g  t h e  effects of m o n o c u l a r  d e p r i v a t i o n  
(achieved  b y  un i l a t e ra l  l id-suture)  of p a t t e r n  vis ion in 
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Fig. 1. Changes in dendritic profiles and amacrine endings (a, b) after long illumination (longer than 8 h per day for more than 2 months) as 
compared with controls illuminated 8 h for 2 months (c). In a) the dendrite (D) seems to be dark, tile amacrine ending (A) contains 
vacuoles. In b) the dendrite (D) is swollen. The amacrine ending (A) contacting it seems to be normal. The altered structures retain their 
synaptic contacts. The presynaptic sides are marked by arrows. Calibration line 0.5 txm. 

albino rats,  damage  to  t he  receptors  of t he  open eye, 
compan ion  to  the  l id-sutured,  was observed.  In  addi t ion  
to  t he  receptor  damage,  a decreased dens i ty  of synapses  
of b ipolar  cells occurred 7, 8. I t  was pos tu la ted  t h a t  a ra t  
w i th  only  one funct ional  eye keeps i t  open  for a longer 
per iod  of t ime  t h a n  i t  would if b o t h  eyes were available.  
An increased i l luminat ion  of th is  open eye would pr imar i ly  
affect  receptors  and  consequen t ly  the  synap t ic  endings  of 
b ipolar  ceils. The a im of the  r epor ted  exper imen t s  was to  
t e s t  th is  assumpt ion .  

Material  and methods. Sta r t ing  on the  14th day  of age 
albino ra ts  were i l lumina ted  dai ly for 8 or 16 h for 2, 4 or 

6 m o n t h s  wi th  l ight  of 500 lux in tens i ty .  The animals  were 
kep t  a t  24~ on the  usual  Larsen  diet .  U n d e r  u re thane  
anaes thes ia  t h e y  were sacrificed by  perfus ion wi th  glutaral-  
dehyde  and  the  re t inae  were p repa red  for l ight  and  electron 
microscope examina t ion  as descr ibed elsewhere 7,s. The 
th ickness  of var ious  r e t ina l  layers  was measured  at  a 
magni f ica t ion  of 1,000 • and  the  dens i ty  of synapses  
coun ted  in e lectron micrographs  t a k e n  f rom the  whole 
th ickness  of t he  inner  p lex i form layer  (IPL)8 in fields of 
56.2 txm ~ at  a magni f ica t ion  of 26,600 X. 

Results. Ligh t  microscopy.  The re t inae  of ra t s  i l luminat-  
ed for a re la t ively  shor t  per iod (8 h daily for 2 months )  
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Group Thickness ([xm) 

Outer 

Density of synapses per field*, per ~zm 2 .*  

Inner Plexiform Layer 

Plexiform Nuclear Total Dyad A/B A/A A/D 
layer layer 

Surface of IPL 
(~m~) 

II 

A (3) 8 h/2 mo 9.3 4- 0.14 49.1 ~: 0.42 7.42 4- 0.14" 0.64 J= 0.03 4.14 4- 0.17 2.02 4- 0.08 0.62 4- 0.02 25,077 
0.1320"* 0.0114 0.0737 0.0360 0.0110 

13 (6) 8 h/6 mo 7.2 4- 0.09 38.2 j= 0.23 6.40 -4- 0.10 0.52 ~ 0.03 2.40 4- 0.06 2.22 4- 0.05 1.26 4- 0.04 31,022 
0.1145 0.0096 0.0428 0.0395 0.0224 

A (5) 16 h/2 mo 3.4 ~: 0.10 34.7 4- 0.26 5.67 4- 0.08 0.56 ztz 0.04 1.74 4- 0.04 1.75 4- 0.04 1.60 4- 0.04 25,852 
0.1010 0.0101 0.0310 0.0311 0.028 

B (4) 16 hi4 mo 2.6 :~ 0.11 25.9 4- 0.19 6.90 4- 0.13 0.64 =E 0.08 1.49 4- 0.08 2.35 4- 0,06 2.42 4- 0.07 21,187 
0.1230 0:0114 0.0265 0.0418 0.0431 

C (3) 16 h/6 mo 1:4 4- 0.08 10.4 4- 0.30 5.97 4- 0,11 0.47 4- 0.05 1.47 • 0.06 1.91 4- 0.06 2.12 ~ 0.06 17,198 
0,1063 0.0084 0.0262 0.0340 0.0378 

A/B, amacrine/bipolar synapse; A/A, amacrine/amacrine synapse; A/D, amaerine/dendritic synapse. Numbers in brackets indicate number of 
animals in each group. 

e x h i b i t e d  wel l  p r e s e r v e d  r e c e p t o r s  a n d  w e r e  t h e r e f o r e  
t a k e n  as  a c o n t r o l  g roup .  T h e  o u t e r  r e t i n a l  layers ,  f o r m e d  
m a i n l y  b y  t h e  r e c e p t o r s ,  b e c o m e  t h i n n e r  as  t h e  r e c e p t o r s  
d e g e n e r a t e .  Th i s  d e c r e a s e  in  t h e  t h i c k n e s s  is c o r r e l a t e d  
w i t h  a n  i n c r e a s e  in  t h e  d a i l y  i l l u m i n a t i o n  a n d  w i t h  an  
i n c r e a s e  in t h e  p e r i o d  of  e x p o s u r e  (Table) .  I n  genera l ,  
c h a n g e s  in  t h e  o u t e r  p l e x i f o r m  l a y e r  (OPL)  o c c u r r e d  
ea r l i e r  a n d  w e r e  m o r e  s eve re  t h a n  in  t h e  o u t e r  n u c l e a r  
l a y e r  (ONL).  T h e  r e c e p t o r  t e r m i n a l s  l o c a t e d  in t h e  O P L  
w e r e  d a m a g e d  be f o r e  a n d  to  a g r e a t e r  e x t e n t  b y  i l l u m i n a -  
t i o n  t h e n  o t h e r  p a r t s  o f  t h e  r e c e p t o r s .  Th i s  ag rees  w i t h  t h e  
o b s e r v a t i o n  t h a t  r e c e p t o r  t e r m i n M s  s h r i n k  w i t h  l i gh t  
e x p o s u r e  as  b r i e f  as  3 m i n  in r a t s  w h i c h  h a d  p r e v i o u s l y  
b e e n  k e p t  in  t h e  d a r k  9. T h e  d i m e n s i o n s  of  t h e  i n n e r  r e t i n a l  
l aye r s  d i d  n o t  v a r y  s i g n i f i c a n t l y  u n d e r  t h e  d i f f e r e n t  l i g h t  
r e g i m e n s  a n d  h a v e  n o t  b e e n  i n c l u d e d  in  t h e  t ab l e .  

Electron microscopy. T h e  r e c e p t o r s  a re  c o n n e c t e d  w i t h  
b i p o l a r  cells  w h i c h  r e l a y  i n f o r m a t i o n  f r o m  t h e m  i n t o  t h e  
i n n e r  p l e x i f o r m  l a y e r  ( IPL) .  Th i s  is a l a y e r  of  n e u r o p i l  
w h e r e  p r o c e s s e s  of  3 e l e m e n t s ,  b ipo la r ,  a m a c r i n e  a n d  
g a n g l i o n  cells  c o n t a c t  e a c h  o t h e r  in  c o n v e n t i o n a l  c o n t a c t s  
w h i c h  h a v e  on  t h e  p r e s y n a p t i c  s ide  an  a m a c r i n e  e n d i n g  
( a m a c r i n e / b i p o l a r ,  a m a c r i n e / d e n d r i t i c  a n d  a m a c r i n e /  
a m a c r i n e )  a n d  in  a c o m p l e x  c o n t a c t -  a d y a d  - w i t h  a 

b i p o l a r  t e r m i n a l  on  i t s  p r e s y n a p t i c  s ide  a n d  2 d e n d r i t e s  
or  a m a c r i n e  e n d i n g s  or  one  of  e a c h  on  i t s  p o s t s y n a p t i c  
s ide  ~0,1~. 

E l e c t r o n  m i c r o g r a p h s  of  t h e  I P L  of  r e t i n a e  w i t h  d a m a g -  
ed r e c e p t o r s  s h o w e d ,  in  a g r e e m e n t  w i t h  t h e  o b s e r v a t i o n  of  
O 'ST~EN e t  al. 5, l i t t l e  e f fec t  a t  t h e  m a g n i f i c a t i o n  used  
(26,600 •  H o w e v e r ,  t h e  b ig  b i p o l a r  t e r m i n a l s ,  n e x t  t o  
t h e  g a n g l i o n  cell  layer ,  w e r e  c o n s i d e r a b l y  d i m i n i s h e d  in  
s ize or  a b s e n t .  O c c a s i o n a l l y  a l t e r e d  p rof i l e s  of  d e n d r i t e s  
(wh ich  were  e i t h e r  d a r k  or  swol len)  a n d  of  a m a c r i n e  e n d -  

1 T. KUWABARA and R. GORN, Arehs Ophthal. 79, 69 (1968). 
2 A. GRIGKOLO, N. ORZALF-SI~ ~. CASTELLANO and P. VITTONE, 

Ophthalmologica 157, 43 (1969). 
a W. K. NOLLE and R. ALBRECHT, Science, N.Y. 172, 76 (1971). 
4 W. K. O'STEEN and K. V. ANDERSON, Expl NeuroI. 30, 525 (1971). 
5 W. K. O'STEEN, CH. R. SHEAR and K. V. ANDERSON, Am. J. Anat. 

13d, 5 (1972). 
M. O. M.'Ts'o, 13. S. FINE and L, E. ZII~IMER~IAK, Am. J. Ophthalm. 
73, 686 (1972). 

7 E. FZFKOV~, Expl Neurol. 35, 458 (1972a). 
s E. FtFKOVX, Expl Neurol. 35, 450 (1972b). 

t3. G. CRAGG, 13rain Res. 15, 79 (1969). 
10 j .  E. DOWLING and ]3. B. 13OYCOTT, Proe. R. Soc., B. 756, 80 (1966). 
11 L. SOSULA and P. H. GLOW, J. comp, Neurol., 1dO, 439 (1970). 
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Fig. 2. Density of different synaptie contacts in the IPL (A/13, amacrine/bipolar; A/D, amaerine/dendritic; A/AI amacrine/amacrine and 
dyads) and the thickness of the receptor layers (R) under various light conditions expressed in percentage of the control group illuminated 
daily 8 h for 2 months. 
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ings (which were swollen a n d  c o n t a i n e d  vacuoles)  were 
observed.  B o t h  e lements ,  however ,  r e t a i n e d  t h e i r  synap t i c  
con t ac t s  (Figure 1). 

The  o rgan iza t i on  of t h e  I P L  re l a t ive  to  recep tors  
suggested  a d i f fe ren t  r eac t ion  to  p ro longed  i l l u m i n a t i o n  
for t h e  var ious  types  of synapses .  There fore  t he  s y n a p t i c  
dens i ty  for each  t y p e  of c o n t a c t  was  d e t e r m i n e d  (Table).  
Since af te r  8 h da i ly  i l l um i na t i on  for 2 m o n t h s  (group IA) 
t he  v i sua l  recep tors  were well  preserved ,  t he  synap t i c  
densi t ies  in t h e  I P L  of t h i s  group were t a k e n  as t he  refer-  
ence va lue  a n d  d a t a  of al l  o the r  groups  were expressed  as a 
pe rcen t age  of th i s  va lue  (Figure  2). T he  dens i ty  of t he  
a m a c r i n e / a m a c r i n e  con t ac t s  was  on ly  s l ight ly  af fected b y  
t he  l eng th  of l igh t  exposure ,  and  a mi ld  decrease  in  t h e  
dens i t y  of dyads  occurred.  However ,  t h e  dens i t y  of 
a m a c r i n e / b i p o l a r  synapses  was cons ide rab ly  decreased  
a f te r  p ro longed  i l lumina t ion ,  and  t h a t  of a m a c r i n e /  
dendr i t i c  con tac t s  was  s ign i f i can t ly  increased  (Figure 2). 

Discussion. Since b ipo la r  e l ement s  are d i rec t ly  con- 
nec t ed  w i t h  v i sua l  recep tors  t h e y  can  be  expec ted  to  
ref lect  t he  degree of d a m a g e  to  t he  receptors .  Th i s  
t r a n s s y n a p t i c  effect  man i fes t s  i tself  b y  a loss of con t ac t s  
in  which  t he  b ipo la r  end ings  p a r t i c i p a t e  e i the r  pre-  or 
p o s t s y n a p t i c a l l y  ( amacr ine /b ipo la r s  and  dyads) .  Similar ly,  
sever ing  t he  opt ic  ne rve  induced  t r a n s s y n a p t i c a l l y  a 
decrease  in t he  s y n a p t i c  dens i ty  of t he  v i s u a l  cor tex  12. 

A m a c r i n e  ceils are  n o t  d i rec t ly  connec ted  w i t h  t h e  
receptors ,  so t h a t  t he  loss of t he  l a t t e r  does no t  affect  
con t ac t s  i nvo lv ing  exclus ive ly  a m a c r i n e  end ings  (ama- 
c r i ne / amac r ine  synapses) .  However ,  t he  amac r ine  end ings  
become,  b y  t he  loss of b ipo la r  endings,  dep r ived  of one 
of t he  m a i n  si tes of t e r m i n a t i o n .  T h e y  seem to  m a k e  new 
con t ac t s  i n s t ead  on  dend r i t e s  and  t he  f o r m a t i o n  of 
a m a c r i n e / d e n d r i t i c  synapses  is inverse ly  r e l a t ed  to  t he  
dens i ty  of b ipo la r  synapses .  Such a t r a n s l o c a t i o n  would  
requi re  f o r m a t i o n  of new dendr i t i c  surface  to accomoda te  
t he  a m a c r i n e  endings.  Since b ipo la r  t e r m i n a l s  con tac t ,  
besides  t he  a m a c r i n e  end ings  also t he  gangl ion  cells a n d  
the i  r dendr i tes ,  b o t h  amac r ine  and  gangl ion  cells b e c o m e  
p a r t l y  d e n e r v a t e d  a f te r  t he  degene r a t i on  of t h e  b ipo la r  
t e rmina l s .  D e n e r v a t e d  t i ssue  ha s  been  found  to  be  a 
s t rong  s t imulus  for g rowth  a n d  can  cause  e i the r  axona l  
sp rou t ing  or a change  in dendr i t i c  m o r p h o l o g y  ~3. 

Two sys t ems  in t he  r a t  b r a i n  can  serve as examples  of 
t he  f i r s t  m e c h a n i s m ,  a x o n a l  sprou t ing .  The  sep ta l  nuc le i  
receive  2 m a i n  i n p u t s :  f r om the  h i p p o c a m p u s  a n d  f rom 
the  h y p o t h a l a m u s .  A l o n g - t e r m  les ion in  one s y s t e m  
induces  t h e  sp read  of t e r m i n a l s  of t he  o the r  s y s t e m  to  
s i tes  or ig ina l ly  occupied  b y  t h e  first ,  a n d  vice ve r sa  ~4. 
S imi lar  synap t i c  r e a r r a n g e m e n t  occurs  in t he  super ior  
coll iculus a f t e r  l ong - t e rm  un i l a t e r a l  enuc lea t ion  ~s. Al te red  
dendr i t e s  of an t e r i o r  h o r n  cells obse rved  p r o x i m a l  to  t he  
s i te  of h e m i t r a n s s e c t i o n  of t h e  sp ina l  cord  could serve as 
a n  example  of t he  second m e c h a n i s m  ~s. Var icos i t ies  
deve lop ing  on  t he  dend r i t i c  t ree  increase  t he  p o t e n t i a l  
synap t i c  sites. Since t he  amac r ine  a n d  gangl ion  ceils become  
p a r t i a l l y  d e n e r v a t e d  s t ruc tures ,  e i the r  of t h e  above  
m e c h a n i s m s  could t h e n  t r igger  a process  r e su l t ing  in a n  
increased  n u m b e r  of a m a c r i n e / d e n d r i t i c  con tac t s .  

Zusammen/assung. Nachweis ,  dass  die N e t z h a u t r e z e p -  
t o r en  tier weissen IRatte d u r c h  L i c h t e x p o s i t i o n  besch~idigt 
werden.  16 h ]3e leuchtung  t~iglich v e r u r s a c h t  n a c h  6 Mo- 
n a t e n  eine d ras t i sche  R e z e p t o r e n a b n a h m e ,  w o d u r c h  die 
synap t i s che  Organ i s a t i on  der  i nne ren  p l ex i fo rmen  Sch ich t  
ge~indert u n d  die D i c h t e  der  S y n a p s e n  v e r m i n d e r t  wird. 
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On the Presence of Glycogen in the Rhombencephalon of Chick Embryos During Development 

A l t h o u g h  t he  d i s t r i b u t i o n  of g lycogen in t h e  ne r vous  
sys t em of adu l t  a n d  e m b r y o n i c  an ima l s  ha s  been  inves t i -  
ga ted  in m a n y  v e r t e b r a t e  species, few s tud ies  on i ts  
d i s t r i b u t i o n  in  b i rds  are  avai lable .  GAGE 1, us ing  t he  iodine  
r eac t ion  a n d  sa l iva ry  digest ion,  f ound  t h a t  g lycogen 
appea r s  l a te  in  t he  d e v e l o p m e n t  of t he  ne r vous  s y s t e m  in 
ch ick  e m b r y o s  w i t h  respec t  to  P e t r o m y z o n  and  A m b l y -  
s toma.  

Glycogen  is a b u n d a n t  in  t he  m edu l l a  o b l o n g a t a  and  t he  
l umbosac ra l  reg ion  of t h e  sp ina l  cord f rom t he  6 th  to  t h e  
10 th  d a y  of deve lopmen t ,  a l t h o u g h  i ts  precise loca t ion  
has  no t  been  repor ted .  GAGE s ta t e s  t h a t  t he  p r o d u c t i o n  a n d  
u t i l i za t ion  of g lycogen is a p r o p e r t y  t h a t  t he  p r o t o p l a s m  
of ne rvous  ceils shares  w i t h  t he  p r o t o p l a s m  of a n y  o the r  
cell. Glycogen  is essent ia l  to  n e r v o u s  t issue,  as i t  is to  all 
o the r  t i ssues  d u r i n g  his togenesis ,  especial ly  in  t h e  t r ans i -  
t i on  to  t h e i r  de f in i t ive  a n d  f u n c t i o n a l  s ta te .  Glycogen  is 
an  ene rgy  reserve,  a n d  i ts  a p p e a r a n c e  in alI v e r t e b r a t e  
t i ssues  depends ,  a t  leas t  in pa r t ,  on  t h e  t i m e  a t  w h i c h  t h e  
t i ssue  becomes  func t iona l .  I t  t he re fo re  appea r s  ea r ly  in  

the  d e v e l o p m e n t  of A m b l y s t o m a  a n d  l a t e r  in %he ch ick  
embryo .  

I n  t he  ne rvous  sys t em of h igher  ve r t eb ra t e s ,  Gage d id  
no t  f ind  d e m o n s t r a b l e  q u a n t i t i e s  of g lycogen a f te r  t he  
e m b r y o n i c  period,  since a f te r  t h i s  s tage  l iver  and  muscle  
a s sume  the  p r inc ipa l  g lycogenet ic  func t ions .  

The  a c c u m u l a t i o n  of g lycogen in  ne rvous  t i ssue  d u r i n g  
t he  p ro l i f e ra t ive  process,  and  i ts  d i s a p p e a r a n c e  d u r i n g  
his to logical  d i f f e ren t i a t ion  as r epo r t ed  b y  GAGE1 in t he  
ch ick  e m b r y o  a n d  b y  JANOSKY a n d  WE~OER ~ in A m b l y -  
s toma ,  ha s  n o t  been  conf i rmed  b y  SACCANI and  MARINI 3 
in  u rode le  a m p h i b i a n s .  

MAsAI 4 found  seasonal  v a r i a t i o n s  of glycogen c o n t e n t  
in  t h e  ne rvous  sys t em in a m p h i b i a n s ,  f ish a n d  rept i les .  I n  

I S. H. GAG~, J. comp. Neurol. 27, 451 (1917). 
2 I. D. JANOSKY and B. S. WENGER, J. comp. Neurol. 105, 127 (1956). 

M. SACCANI and M. MARINI, Riv. Neurobiol. ld, 606 (1968). 
H. MASAI, Yokohama med. Bull 12, 239 (1961). 


