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caus ing  t h e  a n i m a l  to  s t ep  d o w n  f r o m  t h e  she l f  m o r e  qu ick-  
ly :  as  t h e  s t i m u l a n t  ef fec t  wore  off  so t h e  e n h a n c e d  r e t en -  
t i o n  wou ld  b e c o m e  inc reas ing ly  ev iden t .  A l t e r n a t i v e l y ,  
t h e  d r u g  m i g h t  p roduce  a de l ayed  ef fec t  u p o n  m o t o r  ac t i -  
v i t y ,  caus ing  t h e  s u b j e c t s  to  b e c o m e  less a c t i v e  a f t e r  a 
pe r iod  of 7 days ,  t h e r e b y  inc reas ing  t h e  s t e p - d o w n  l a t en -  
Lies a n d  p r o d u c i n g  a n  a r t i f a c t u a l  i m p r o v e m e n t  in  l ea rned  
r e sponse  r e t en t ion .  H o w e v e r  b o t h  these  poss ib i l i t i es  were  
e l i m i n a t e d  s ince  i t  was  o b s e r v e d  t h a t  t h e r e  were  no  indi-  
c a t i ons  of a n y  effects  on  m o t o r  a c t i v i t y  a f fec t ing  s tep-  
d o w n  read iness  a m o n g s t  t h e  non - s hocked  con t ro l  subjects .  
Moreover ,  a s u b s i d i a r y  e x p e r i m e n t  on  a f u r t h e r  10 sub-  
jects ,  5 of w h i c h  were  g iven  m e t h y l a m p h e t a m i n e  h y d r o -  
ch lor ide  (in t he  dose level  p r e v i o u s l y  noted)  a n d  t h e  re- 
m a i n d e r  g iven  sal ine,  con f i rmed  t h a t  no  e l eva t ed  loco- 
m o t o r y  or r e a r i ng  a c t i v i t y  occur red  1, 3 or 5 days  a f t e r  
in jec t ion .  Th i s  does not ,  of course,  rule  o u t  t he  poss ib i l i ty  
t h a t  some  o t h e r  cha rac t e r i s t i c  of t h e  d rug  obscures  ele- 
v a t e d  s t e p - d o w n  l a t enc ie s  on  r e t e s t  d a y s  1, 3 a n d  5, t h o u g h  
i t  is v e r y  d i f f icu l t  to  see w h a t  t he  m e c h a n i s m  of t h i s  m i g h t  
be. Th i s  same  s u b s i d i a r y  e x p e r i m e n t  also showed  t h a t  no  
i m p a i r m e n t  of m o t o r  r e sponses  occur red  7 days  a f t e r  d rug  
t r e a t m e n t  such  as would  be  necessa ry  to  exp l a i n  t he  ele- 
v a t e d  l a t e n c y  sores obse rved  in t he  p r ev ious  expe r imen t .  

O t h e r  e x p l a n a t i o n s ,  n o t  r e l a t ed  to  changes  in m o t o r  
ac t i v i t y ,  m a y  also be  cons idered .  I t  m a y  be, for example ,  
t h a t  m e t h y l a m p h e t a m i n e  h y d r o c h l o r i d e  p roduces  a n  
ef fec t  w h i c h  increases  ove r  t i m e  a n d  w h i c h  ope ra t ed  in 
such  a w a y  as to  f ac i l i t a t e  t h e  express ion  of t h e  l ea rned  
response ,  i.e. to  e n h a n c e  m e m o r y  re t r i eva l .  A t  a physiolo-  
gical  level  t h i s  m i g h t  be  due  to  t h e  p rogress ive  deve lop-  
m e n t  of a c h a n g e  in s y n a p t i c  func t ion ing ,  or to  t he  bui ld-  
u p  of some p s y c h o a c t i v e  m e t a b o l i t e  of t he  drug.  There  is, 
however ,  no  ev idence  to  s u p p o r t  e i t h e r  of these  proposals ,  

A second poss ib i l i ty  is t h a t  t h e  d r u g  a f fec ts  t he  process  
of m e m o r y  conso l ida t ion  so as  to  e n h a n c e  t h e  e s t ab l i sh -  
m e n t  of a l o n g - t e r m  t r ace  a n d  to  m a k e  i t  tess suscep t ib l e  to  
d i s rup t i on .  However ,  e x p e r i m e n t a l  a n i m a l  s tud ie s  ~-* on  
m e m o r y  c o n s o l i d a t i o n  h a v e  i n d i c a t e d  t h a t  t he  t r ans fo r -  
m a t i o n  of s h o r t - t e r m  i n t o  l o n g - t e r m  t r aces  is l ike ly  to be  

e s sen t i a l l y  c o m p l e t e d  w i t h i n  a m a t t e r  of minu te s ,  or  a t  t h e  
m o s t  w i t h i n  2 or  3 h, fo l lowing t h e  l e a rn ing  exper ience .  
T h i s  does  no t ,  of course,  m e a n  t h a t  o t h e r  processes  of more  
e x t e n d e d  d u r a t i o n  m i g h t  n o t  be  i n v o l v e d  in t h e  f i xa t ion  of 
l o n g - t e r m  t races .  These  e x t e n d e d  processes  m i g h t  b e  sus- 
c ep t i b l e  to  mod i f i c a t i on  b y  e m e r g e n t  ef fec ts  of p r e v i o u s  
d rug  a d m i n i s t r a t i o n .  I n  t h e  case of t h e  d r u g  u n d e r  consi-  
d e r a t i o n ,  t h e r e  is l i t t l e  k n o w n  a b o u t  t h e  fo rm w h i c h  such  
e m e r g e n t  effects  m i g h t  t a k e :  acu te  m e t h y l a m p h e t a m i n e  
h y d r o c h l o r i d e  a d m i n i s t r a t i o n  p roduces  c a t e c h o l a m i n e  de- 
p l e t i on  in  n e r v e  t e rmina l s ,  p a r t i c u l a r l y  in  t h e  h y p o t h a l a -  
mus,  a m y g d a l a  a n d  h i p p o c a m p u s  s, b u t  t he  t i m e  course  of 
t h i s  ef fec t  is unce r t a in ,  as are t he  func t iona l  imp l i ca t i ons  
for  m e m o r y  conso l ida t ion .  

The  p h e n o m e n o n  of a p h a r m a c o l o g i c a l l y  i nduced  ap-  
p a r e n t  i m p r o v e m e n t  of m e m o r y  occur r ing  a f t e r  a 7-da~ 
de lay  is v e r y  curious,  if i ndeed  i t  is a p h e n o m e n o n  w h i c h  
can  be  r ep l i ca t ed  u n d e r  d i f f e ren t  e x p e r i m e n t a l  c i rcums-  
t ances ,  a n d  i ts  f u r t h e r  a n d  closer e x a m i n a t i o n  m a y  he lp  
to  e luc ida te  some  of t he  conso l ida t ion  processes  wh ich  oc- 
cu r  d u r i n g  m e m o r y  e s t a b l i s h m e n t .  

Rdsumd. L ' h y d r o c h l o r u r e  de m 6 t h y l a m p h 6 t a m i n e ,  
d rogue  qui  6 ta f t  admin i s t r 6e  a u x  r a t s  apr~s  qu ' i l s  a i e n t  
sub i  une  seule exp6r ience  d ' e n t r a i n e m e n t ,  am61iorera i t  la 
m 6 m o i r e  des  a n i m a u x  test6s,  ma i s  cet  effet  se n ' e s t  pro-  
du i t  que  7 jours  apr~s  l 'exp~rience.  
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Binding of 5-Hydroxytryptamine and Noradrenaline by R a t  L u n g  

R a t  lungs  in  v i t r o  h a v e  b e e n  s h o w n  to  r e m o v e  b o t h  
5 - h y d r o x y - t r y p t a m i n e  x (5-HT) a n d  n 0 r a d r e n a l i n e  ~ (NA) 
f r o m  the  p u l m o n a r y  c i rcu la t ion .  ALABASTER a n d  BAKHLE 1 
r e p o r t e d  t h a t  NA,  in  c o n c e n t r a t i o n s  u p  to  10 t i m e s  t hose  
of 5-HT,  fa i led  to  in f luence  r e m o v a l  of t h e  l a t t e r  b y  lung,  
sugges t i ng  t h a t  r e m o v a l  s i tes  for  t h e  2 a m i n e s  m a y  n o t  
be  iden t ica l ,  or  t h a t  t h e i r  a f f in i ty  is g r e a t e r  for  5 - H T  t h a n  
for  NA.  I n  a n  ef for t  t o  i d e n t i f y  poss ib le  b i n d i n g  s i tes  for  
b o t h  amines ,  r a d i o a c t i v e  5 -HT a n d  N A  were  a d m i n i s t e r e d  
s i m u l t a n e o u s l y  to  r a t s  a n d  t h e  subce l lu l a r  d i s t r i b u t i o n  of 
e ach  a m i n e  d e t e r m i n e d  s u b s e q u e n t l y  in  sucrose  hom oge -  
n a t e s  of lung.  

Male r a t s  (180 to  250 g) were a n e s t h e t i z e d  w i t h  D ia l /  
u r e t h a n e .  So lu t ions  of 14C-5-HT a n d  3H-NA (New E n g -  
l and  Nuc l ea r  Corpora t ion ,  specif ic  ac t iv i t i e s  15.3 m C / m M  
a n d  9.95 C/mM respec t ive ly )  were p r e p a r e d  in 0 .9% so- 
d i u m  chlor ide  a t  c o n c e n t r a t i o n s  such  t h a t  6 vg  of 5 -HT 
base  a n d  0.1 t~g N A  base  were infused (via a j u g l a r  can-  
nula)  pe r  min .  Th i s  m i x t u r e  of a m i n e s  was  infused  for  
10 min ,  a f t e r  w h i c h  lungs  were  r e m o v e d  e i the r  i m m e d i a t e l y  
or, in  some e x p e r i m e n t s ,  30 m i n  la ter .  Lungs  were  r insed  
in sal ine,  b lo t t ed ,  we ighed  a n d  hom ogen i zed  in 0 . 2 5 M  
sucrose  ( to ta l  of 7-8  ml).  T he  1¢C-5-HT ~nd 3H-NA in ~n 

a l i q u o t  of t h e  h o m o g e n a t e  was  m e a s u r e d  as descr ibed  ear-  
l ier  s,3. T h e  h o m o g e n a t e  was  cen t r i fuged  a t  3000 × g  for  
10 rain.  I n  some  e x p e r i m e n t s ,  an  a l i quo t  of t h e  supe rna -  
t a n t  was  l aye r ed  over  a l inea r  g r a d i e n t  of sucrose  (see be-  
low). T h e  r e m a i n d e r  of t h e  s u p e r n a t a n t  was  cen t r i f uged  a t  
105,000 × g  for 30 rain.  T h e  r e su l t i ng  s e d i m e n t  was  resus-  
p e n d e d  in 2.0 m l  of 0 . 2 5 M  sucrose. 0.5 m l  of t h e  suspen -  
s ion was  used for  m e a s u r e m e n t  of I4C-5-HT a n d  ~H-NA. 
T h e  r e m a i n d e r  (1.5 ml) was  l ayered  o v e r  a n  11.5 m l  l i nea r  
g r a d i e n t  of sucrose, r a n g i n g  in c o n c e n t r a t i o n  f r o m  0.25 to  
1 . 0 M  and  p r e p a r e d  w i t h  a B e c k m a n  G r a d i e n t  former .  Be-  
fore m a k i n g  t he  g r a d i e n t  2.0 m l  of 1.5 M sucrose  was  a d d e d  
to  each  tube .  G r a d i e n t s  were  cen t r i fuged  a t  132,000 × g  for 
1 h, a f t e r  w h i c h  22 f rac t ions ,  e ach  of a p p r o x i m a t e l y  0.6 ml,  
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Unchanged SH-noradrenaline and a*C-5-hydroxytryptamine in subcellular fractions of rat lung 

EXPERII~NTIA 27/11 

Fraction Time after end of Noradrenaline ~ 
infusion (min) 

5-hydroxytryptamine 

Whole homogenate 0 31.0 (29-42) 16.7 (12-20) 
Whole Homogenate 30 41.3 (26-50) 34.3 (20-44) 
High-speed sediment b 0 58.6 (54-72) 35.6 (28-47) 
High-speed sediment 30 78.0 (67-94) 59.7 (48-70) 

= Noradrenaline or 5-hydroxytryptamine presented as per cent of total SH or ~4C respectively. Each value is the mean of 3 or 4 separate experi- 
ments. The range is given in parenthesis, bSediment isolated by centrifugation of 3000 × g supernatant at 105,000 ×g for 30 rain. 
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Distribution of tritium and 14C carbon in the 
subcellular fraction of lung homogenate isolat- 
ed between 3000 × g and 105,000 × g. Rats re- 
ceived i.v. infusions of x4C-5-HT and aH-NE 
for 10 min: lungs were removed immediately 
(left panel) or 30 rain (right panel) later. Note 
the lO-fold decrease in tritium scale between 
left and right panels. 

were p r e p a r e d *  a n d  col lec ted  in  sc in t i l l a t ion  c o u n t i n g  
v ia l s  to  w h i c h  h a d  b e e n  a d d e d  0.02 m l  of 4 . 0 M  perch lo r i c  
acid.  10 ml  of B r a y s  p h o s p h o r  s was  a d d e d  to  each  v i a l  
a n d  b o t h  t r i t i u m  a n d  z 'C-ca rbon  d e t e r m i n e d  s i m u l t a n e -  
ous ly  b y  m e a n s  of a P a c k a r d  3320 l iqu id  sc in t i l l a t i on  
s p e c t r o m e t e r  w i t h  e x t e r n a l  s t a n d a r d i z a t i o n  fea ture .  

D e n s i t y  g r a d i e n t  c e n t r i f u g a t i o n  of t h e  3000 × g  super-  
n a t a n t  of l u n g  h o m o g e n a t e s  f r o m  a n i m a l s  k i l led  i m m e -  
d i a t e l y  a f t e r  a 10 mi l l  in fus ion  r e su l t ed  in a v e r y  s imi la r  
prof i le  for  b o t h  ~4C a n d  ~H. A s m a l l  p e a k  of b o t h  i so topes  
was  obse rved  c o r r e s p o n d i n g  to  a sucrose  d e n s i t y  of a p p r o -  
x i m a t e l y  1 .0M.  I t  was  p r o b a b l e  t h a t  t h e  d i s t r i b u t i o n  of 
i so topes  in  t h e  3000 × g s u p e r n a t a n t  r e f l ec ted  la rge ly  t h a t  
of m e t a b o l i t e  s ince  on ly  17% of t o t a l  z4C in  t h e  or ig ina l  
h o m o g e n a t e  was  u n c h a n g e d  5 -HT whi le  t h e  c o r r e s p o n d i n g  
f igure  for  N A  was 31% (Table) .  A l t h o u g h  lung  h o m o -  
gena te s  p r e p a r e d  f rom a n i m a l s  k i l led  30 ra in  a f t e r  t h e  in-  
fus ion  h a d  increased  p r o p o r t i o n s  of t o t a l  r a d i o a c t i v i t y  pre-  
s e n t  as u n c h a n g e d  5 -HT a n d  N A  (34% a n d  4 1 % ,  respec t i -  
vely,  see Table)  t h e  prof i le  of i so tope  d i s t r i b u t i o n  in t he  
3000 × g  s u p e r n a t a n t  was  una l t e r ed .  T h e  d i s t r i b u t i o n  of 
14C a n d  SH in r e s u s p e n d e d  105,000 × g  s e d i m e n t  is i l l u s t r a t -  
ed in t h e  Figure .  I t  c an  be  seen t h a t  w h e t h e r  lungs  were  
r e m o v e d  i m m e d i a t e l y  a f t e r  t h e  in fus ion  or  30 ra in  la ter ,  
t h e  m a j o r  p e a k  of b o t h  i so topes  occurs  a t  f r ac t ions  16-18.  
Sucrose  d e n s i t y  a t  t h i s  level  was  a p p r o x i m a t e l y  1 .0M.  
The  T a b l e  shows t h a t  w h e n  lungs  were  h o m o g e n i z e d  ira-  

m e d i a t e l y  a f t e r  t h e  infus ion,  u n c h a n g e d  5 - H T  c o n s t i t u t e d  
36% of t o t a l  14C whi le  59% of t o t a l  3H in  t h i s  f r a c t i o n  was  
NA.  W h e n  30 ra in  e l apsed  a f t e r  t h e  infus ion,  u n c h a n g e d  
5 - H T  a c c o u n t e d  for  60% of t o t a l  14C whi le  7 8 %  of SH was  
assoc ia ted  w i t h  NE .  A l t h o u g h  in  t h e  l a t t e r  e x p e r i m e n t s ,  
t h e  b u l k  of N E  was  p r e s e n t  in  t h e  h e a v y  p e a k  a t  1 . 0 M  
sucrose,  a sma l l e r  a n d  l i gh t e r  p e a k  of  3H was  o b s e r v e d  in 2 
of 3 s e p a r a t e  e x p e r i m e n t s  a t  a d e n s i t y  c o r r e s p o n d i n g  to  
0.4-0.51VI sucrose.  T h i s  p e a k  was  n e v e r  seen for  5-HT,  
regard less  of w h e n  lungs  were  r e m o v e d  a f t e r  t h e  infus ion.  

These  d a t a  sugges t  t h a t  m o s t  of t h e  u n c h a n g e d  5 - H T  
a n d  N E  in l u n g  is b o u n d  to  subce l lu l a r  o rgane l les  t h a t  a re  
e i t h e r  iden t i ca l  for b o t h  a m i n e s  or  b e h a v e  s imi l a r ly  in  t h e  
sucrose  g r a d i e n t  used.  Also, i t  is c lear  t h a t  m e t a b o l i t e s  
of b o t h  5 -HT a n d  N A  a re  more  r ead i ly  los t  f r om lungs  t h a n  
t h e  a m i n e s  s ince t he  l a t t e r  c o n s t i t u t e  l a rger  p r o p o r t i o n s  of 
t h e  who le  h o m o g e n a t e  p r e p a r e d  30 m i n  a f t e r  t h e  in fus ion  
t h a n  i m m e d i a t e l y  a t  i t s  t e r m i n a t i o n .  S e d i m e n t a t i o n  a n d  
r e suspens ion  of p a r t i c u l a t e  e l e m e n t s  in  t h e  3000 X g super-  
n a t a n t  y ie lds  a p r e p a r a t i o n  w i t h  cons ide r ab ly  h i g h e r  pro-  
po r t i ons  of u n c h a n g e d  amine .  Y e t  even  when ,  in  one  ex- 

4 R.H.  ROTH, L. STJARNl~ , F .E.  BLOOM and N.J .  GIAR~IAN, J. 
Pharmac. exp. Ther. 162, 203 (1968). 

5 G.A. BRAY, Analyt. Biochem. 1,279 (1960). 
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p e r i m e n t  (see Table) ,  N A  a n d  5 - H T  in  t h e  h igh - speed  sedi- 
m e n t  a c c o u n t e d  for 9 4 %  a n d  70% of t o t a l  SH a n d  14C re- 
spec t ive ly ,  cons ide rab le  a m o u n t s  of b o t h  isotopes  a p p e a r e d  
in t b e  f i rs t  4 or  5 f r ac t ions  of t h e  g rad ien t .  Th i s  obse rva -  
t i on  suggests  tha~ b i n d i n g  of t he  a m i n e s  is no t  suf f ic ien t ly  
f i rm to  p r e v e n t  some loss d u r i n g  r e suspens ion  a n d  cent r i -  
f uga t i on  in a sucrose  g rad ien t .  

Rdsumd. Apr~s i n j ec t i on  i .v.  de  5 - h y d r o x a t r y p t a m i n e -  
C :4 e t  de  n o r a d r 6 n a l i n e - H  a ~ des  ra ts ,  on  a p r6pa r6  e t  
cen t r i fug6  des  h o m o g ~ n a t e s  de leurs  p o u m o n s  d a n s  u n  
g r a d i e n t  l in6aire  de  sucrose.  Apr6s  sacrif ice i m m 6 d i a t  ces 
deux  a m i n e s  son t  r e t rouv~es  d a n s  une  g r a n d e  f r ac t ion  de 
pa r t i cu l e s  p u l m o n a i r e s  s 6 d i m e n t a n t  d a n s  1 M de  sucrose. 

Aprbs  30 m i n  tes p o u m o n s  des  r a t  o f f r en t  u n  pic add i t ione I  
de n o r a d r ~ n a l i n e - H  3 c o r r e s p o n d a n t  A une  dens i t6  de  
sucrose  de  0.4 h 0.5. 
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N e u r o n a l  T y p e s  in L o n g - T e r m  Culture of Avian  

Tissue  cu l t u r e  of n e r v o u s  s y s t e m  h a s  p r o v i d e d  a n  ideal  
mode l  s y s t e m  for  e x p e r i m e n t a l  s tud ies  in  t h e  va r ious  dis- 
c ipl ines  of t h e  neurosciences .  F o r  u n d e r s t a n d i n g  a n d  in- 
t e r p r e t a t i o n  of a n y  e x p e r i m e n t a l  s tudies ,  precise  de f in i t ion  
of n e u r o n a l  t ypes  in  a g iven  cu l tu re  is m o s t  crucial ,  s ince 
n o  va l id  conc lus ion  can  b e  d r a w n  w i t h o u t  such  i n fo rma-  
t ion .  A l t h o u g h  t h e r e  h a v e  b e e n  a few r epo r t s  on  cu l t u r e  of 
m a m m a l i a n  a n d  a v i a n  r e t i na ,  l i t t l e  is k n o w n  a b o u t  t he  
n e u r o n a l  t y p e s  d i f f e r e n t i a t e d  in cu l tu re l -S .  T he  p r e sen t  
c o m m u n i c a t i o n  is p r i m a r i l y  conce rned  w i t h  t he  ident i f ica-  
t i o n  of n e u r o n a l  t y p e s  in  s i lver  i m p r e g n a t e d  ch ick  ret i -  
na l  cu l tures .  

The  eyes  of 10 -14-day-o ld  ch ick  e m b r y o s  were  d issected  
o u t  u n d e r  s ter i le  cond i t i ons  a n d  t h e  g lobes  were  incised 
a n t e r i o r  to  t h e  e q u a t o r i a l  p lane .  T h e  r e t i n a e  were  de-  

1 

Fig. 1. Neuronal elements of 13-14-day-old chick embryo retina. 
Pr, photoreceptors (rods and cones); be, bipolar cells; he, horizontal 
cell; ac, amacrine cell; gc, ganglion cell (modified from RAMON 
r CAJALS), 

Ret ina  

t a c h e d  g e n t l y  a n d  cu t  in  sma l l  pieces for e x p l a n t a t i o n .  T h e  
e x p l a n t s  were  p laced  on  r a t  t a i l  col lagen c o a t e d  cover-  
sl ips (11 b y  22 m m  rec t angu la r ) ,  a n d  t h e n  sealed in Maxi -  
m o w ' s  sl ides 4 or  in ro l le r  t u b e s  5. T h e  n u t r i e n t  f lu id  con-  
s i s t ed  of equa l  p a r t s  of hor se  se rum,  m e d i u m  199, H a n k s "  
b a l a n c e d  sa l t  so lu t ion  a n d  s u p p l e m e n t a r y  glucose  g iv ing  
a c o n c e n t r a t i o n  of 600 m g  pe r  100 m l  n u t r i e n t .  T h e  cul-  
t u r e s  were  i n c u b a t e d  a t  36 °C. A t  va r ious  t i m e  i n t e r v a l s  
(12-34  d a y s  in v i t ro )  cu l tu re s  were  t a k e n  o u t  a n d  f ixed for  
s i lve r  i m p r e g n a t i o n  b y  a mod i f i ca t i on  of B o d i a n ' s  p r o t a r -  
gol m e t h o d  s, 7. 

T h e  n o r m a l  d e v e l o p m e n t a l  s tage  of t h e  r e t i n a  i r o m  
13-14-day-o ld  ch ick  e m b r y o s  is dep ic ted  in F igu re  1, 
w h i c h  is modi f i ed  f rom t h e  ske t ches  of ~g{AMON Y CAJAL s. 
T h e  cell e l e m e n t s  i l l u s t r a t ed  are  p h o t o r e c e p t o r  cells  (rods 
a n d  cones) ,  b ipo la r  cells, gang l ion  cells, a n d  two  t y p e s  of 
a s soc ia t ion  cells, h o r i z o n t a l  a n d  a m a c r i n e  cells. N e u r o n s  
d e m o n s t r a t e d  in  s i lver  i m p r e g n a t e d  cu l tu res  were closely 
co r re l a t ed  morpho log ica l l y  to  t he  n e u r o n a l  t ypes  shown  in 
F i g u r e  1. 

T h e  d e v e l o p m e n t  of ch ick  r e t i na l  cu l tu res  in genera l  was  
s imi l a r  to  t h e  desc r ip t ions  m a d e  b y  p r ev ious  a u t h o r s  in  
cu l t u r e s  of n e w - b o r n  r a t  r e t i n a  such  as  t h e  r o s e t t e  f o r m a -  
t i o n  of p h o t o r e c e p t o r s  :, 2 A m o n g s t  t h e  h e a v y  p o p u l a t i o n  
of p h o t o r e c e p t o r s  a n d  gl ial  cel ls  ( inc lud ing  Miil ler  cells), 
v a r i ous  n e u r o n a l  t y p e s  were obse rved .  A l t h o u g h  n e r v e  
cells in  cu l tu re  were i r regu la r ly  or ien ted ,  4 p r inc ipa l  t ypes  
of n e u r o n s  were  iden t i f i ed  as such  b y  cha rac t e r i s t i c  
f ea tu re s  of t h e i r  m o r p h o l o g y  a n d  size. Gang l ion  cells were  
t h e  l a rges t  a m o n g  t h e  n e u r o n s  obse rved  in r e t i na l  c u l t u r e s  
(14-20  ~ m  soma) ,  w i t h  m u l t i p o l a r  o r i e n t a t i o n  of dendr i t e s .  
T h e y  closely r e s e m b l e d  t yp i ca l  n e u r o n s  d e m o n s t r a t e d  in  
cu l t u r e s  of o t h e r  regions  of t h e  ch i ck  c e n t r a l  n e r v o u s  
t issueg,  1° (F igure  2). B ipo la r  cells were  d i s t i n g u i s h e d  
f rom o t h e r  neu rons  b y  t he i r  smal le r  size (6-10  ~ m  soma)  
a n d  2 long  processes  e x t e n d i n g  f rom t h e  cell  b o d y  (Figure  
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bromide solution for 24 h at room temperature, then transferred 
to 95% ethyl alcohol to extract lipids to improve the stainability 
of neuronal elements for 48 h at 36 °C. After a brief wash in distilled 
water, the fixed cultures were incubated in a Columbia staining 
dish containing 0.7% protargol solution and copper fragments 
(0.2 g per i0 ml solution) for 24 h at 36°C. After the incubation 

in protargol solution, the cultures were processed in a reducing 
bath, 0.5% gold chloride (without acetic acid added), 1% oxalic 
acid, and 5% sodium thiosulfate, for 5, 3, 3 and 3 min respectively. 

T When the protargols (silver proteinate) from various manufacturers 
were tested in our cultures, the quality of staining was rated in the 
following order: Prewar Beyer, Roque (French), Winthrop (Ameri- 
can), Chroma (German), Merck (German), Gurr (British), British 
Drug House. 
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