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var ied  f rom nerve- l ike  t h r e a d s  to  comp lex  p lexuses  in 
w h i c h  i nd iv idua l  f ibres  could be  seen (Figures  3 a n d  4). 
I n  t he  3 areas f rom each  of t he  e x p e r i m e n t a l  sect ions  a t  
leas t  4 label led  s t ruc tu re s  were found,  t yp i ca l  p h o t o m e t e r  
read ings  be ing  as shown  in t he  Table .  No such s t ruc tu re s  
were found  in lung  t i ssue  f rom the  c o n t r a l a t e r a l  side or t h e  
u n t r e a t e d  con t ro l  hen.  

Conclusion. W e  conclude  t h a t  t h i s  t e c h n i q u e  can  b e  
used to  d e m o n s t r a t e  t he  pe r iphe ra l  d i s t r i b u t i o n  of vaga l  
a f fe ren t  n e r v e  f ibres wh ich  h a v e  t h e i r  cell bodies  in  t h e  
nodose  gangl ion  and  th i s  work  is now in progress.  

Rdsumd. P a r  m a r q u a g e  du  gangl ion  n o d o s u m  avec  la  
*H-leucine nous  avons  6tudi6 Ia r e p a r t i t i o n  des aff6rences 
vagales  an  n i v e a u  de la p a t t i e  inf6r ieure du sys t6me 
resp i ra to i re  du  pou le t  p a r  des t echn iques  d ' a u t o r a d i o -  
graphic .  
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Samplin~ of the Rodent Dorsal Lateral Geniculate 

I n  our  l a b o r a t o r y  we h a v e  been  concerned  w i t h  t h e  
e lec t ron  mic roscopy  of r e t ina l  axon  t e r m i n a t i o n  a n d  
d i s t r i bu t i on  of t h e  neu rons  of the  dorsa l  l a te ra l  gen icu la te  
nuc leus  (DLGN) in t h e  r a t .  I n  o rder  t h a t  co r re l a t ion  could  
be m a d e  w i t h  o the r  a n a t o m i c a l  and  physiological  d a t a  
i t  was  necessa ry  to deve lop  a n  accura te  s ampl ing  t e c h n i q u e  
to  insure  precise local iza t ion  w i t h i n  t he  D L G N  of i n fo rma-  
t i on  o b t a i n e d  in u l t r a s t r u c t u r a l  s tudies .  

The  b ra ins  of l a b o r a t o r y  r a t s  were per fused  t h r o u g h  t h e  
a o r t a  w i t h  a m i x t u r e  of 4 %  p a r a f o r m a l d e h y d e  a n d  0.5% 
g l u t a r a l d e h y d e  w i t h  4 %  sucrose in 0.1 M p h o s p h a t e  
buf fe r  (pH 7.3). The  pe r fusa t e  was used a t  r oom t e m p e r -  
a ture .  Suff ic ient  pressure  for g r a v i t y  per fns ion  was 
ach ieved  b y  m a i n t a i n i n g  t he  pe r fusa t e  reservoi r  a t  a 
h e i g h t  of 3.5 feet  (78.5 m m  Hg) above  t he  animals .  
The  per fus ions  c o n t i n u e d  for a t o t a l  of 20 min.  

I m m e d i a t e l y  a f t e r  pe r fus ion  each  a n i m a l  was  de-  
c a p i t a t e d  b y  f i rs t  sever ing  t he  sof t  t i ssue  s t ruc tu re s  
a r o u n d  t he  neck  region. This  was  followed b y  a l amin-  
e c t o m y  to expose t he  u p p e r  cervical  cord. The  cervical  
sp inal  cord  was t r a n s e c t e d  w i t h  a s h a r p  razor  blade.  This  
s tep  is pe r fo rmed  to  avo id  s t r e t c h i n g  a r t i f ac t  of t h e  
b r a i n s t e m .  The  c a t v a r i u m  was r e m o v e d  w i t h  a smal l  pa i r  
of ' rongeurs ' .  

Nucleus for Electron Microscopy 

After  r e m o v i n g  t h e  b r a i n  f rom t h e  c ran ia l  cav i ty ,  t he  
b r a i n  was sliced sagi t ta ly .  E a c h  hal f  of t h e  b r a i n  was 
t r i m m e d  so t h a t  t h e  en t i re  desired nuc lea r  region was 
c o n t a i n e d  in one  t i ssue  block.  T h e  t issue b lock  was im- 
mersed  for two hour s  in cold 4 %  g l u t a r a l d e h y d e  in t he  
same  buffer  as t h e  per fusa te .  T h e  b lock  was t r a n s f e r r e d  
to  a r inse so lu t ion  of 0.1 M p h o s p h a t e  buffer  a n d  4 %  
sucrose. T h e  b lock  of b r a i n  t i ssue  was f u r t h e r  t r i m m e d  
u n d e r  a d issec t ing  microscope  to t h e  smal les t  d imens ions  
t h a t  sti l l  c o n t a i n e d  t h e  en t i r e  nuc lea r  g roup  of choice. 
W i t h  t h e  aid of a S m i t h - F a r q u h a r  t i ssue  sec t ioner  th i s  
t i ssue  b lock  was cu t  in to  serial  slices 250 [~m th ick .  
I n t e g r i t y  of t h e  slice series was  m a i n t a i n e d  b y  the  aga r  
med ia  used to s u p p o r t  t h e  block.  The  slices were p laced  
serial ly in  p a r t i t i o n e d  p las t ic  cases t h a t  c o n t a i n e d  t h e  
r inse solut ion.  Sect ions  were r insed  for a n  add i t i ona l  
10 rain.  P r io r  to  pos t - f ixa t ion  each  slice was  t r a n s f e r r e d  to  
a smal l  pe t r i  d i sh  t h a t  c o n t a i n e d  a so lu t ion  of 0 .5% 
o s m i u m - t e t r o x i d e  an d  4 %  sucrose in 0.1 M p h o s p h a t e  
buffer .  Af te r  1 to  2 m i n  in th i s  so lu t ion  t h e  surface  of t he  
slice acqu i red  a l ight  b r o w n  color. E a c h  slice was n e x t  
t r an s f e r r ed  to a pool  of p h o s p h a t e , b u f f e r e d  sucrose on  a 
clear  p las t i c  d isk  on  t h e  t r a n s i l l u m i n a t i n g  s tage  of a dis- 
sec t ing  microscope (Figure 1). T h e  osmica ted  m y e l i n a t e d  

Fig. 1 and 2. Transverse slices through the diencephalon of the rat. The slice has been lightly osmieated. Note the prominent landmarks of 
myelinated fibre tracts and blood vessels. An arrow in Figure 2 indicates sample taken for eleetron microscopy. Dorsal and ventral lateral 
geniculate nuclei (DLGN, VLGN) ; superior thalamie radiation (str); crus cerebri (cc); blood vessels (b). • 12. 
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f ibre b u n d l e s  p r o v i d e d  t h e  necessa ry  o r i e n t a t i o n  so t h a t ,  
in these  s tudies ,  wedge - shaped  t i ssue  samples  of t h e  
D L G N  could  be  t a k e n  (Figure  2). T h e  wedge - shaped  
samples  were p laced  in i n d i v i d u a l  glass via ls  a n d  f u r t h e r  
processed b y  pos t - f ixa t ion  for 2 h in  1% o s m i u m - t e t r o x i d e  
a n d  4 %  sucrose in 0.1 M p h o s p h a t e  buffer .  The  samples  
were r ap id ly  d e h y d r a t e d  t h r o u g h  a g raded  series of e t h y l  
alcohols  and  p ropy lene  oxide t h e n  in f i l t r a t ed  in Epon ,  All  
wedges  were carefu l ly  o r i en ted  as t h e y  were e m b e d d e d  in 
f ia t  molds  t h a t  c o n t a i n e d  E p o n  so t h a t  t r a n s v e r s e  semi-  
t h i n  a n d  t h i n  sect ions  could be  cut .  

S e m i - t h i n  sect ions  of t he  en t i r e  b lock  face, 1 to  3 ~zm 
th ick ,  were cu t  w i t h  glass kn ives  on  a Sorval l  Po r t e r -  
B l u m  MT2 u l t r a -mic ro tome .  These  sect ions  were s t a ined  
wi th  Mal lo ry ' s  azure  I f - m e t h y l e n e  blue  1 a n d  examined  
w i t h  the  l igh t  microscope.  F r o m  the  s t u d y  of t h e  semi-  
t h i n  sec t ions  a n  a p p r o p r i a t e  a rea  coud  be  c h o s e n  for 
s u b s e q u e n t  t h i n  sec t ion ing  a n d  s tudy .  

Th i s  s amp l ing  t e c h n i q u e  p rov ided  for  t he  precise 
local iza t ion  w i t h i n  t h e  D L G N  of t he  t h i n  sect ions  used in 
e lec t ron  microscopy.  The  loca l iza t ion  and  o r i e n t a t i o n  of a 

D L G N  t issue sample  is i l l u s t r a t ed  in F igures  1 a n d  2. The  
cu rved  side of t h e  wedge- shaped  sample  (arrow in F igure  
2) p e r m i t t e d  t h e  i m m e d i a t e  iden t i f i ca t ion  of t h e  opt ic  
t r a c t  surface.  This,  a long w i t h  o r i e n t a t i o n  d rawings  
comple t ed  a t  t h e  t ime  of in i t ia l  osmica t ion ,  enab led  one 
to  cor rec t ly  e m b e d  t h e  wedge- shaped  sample  in a f la t  
mold.  B y  th i s  m e t h o d  the  t h i n  sect ions  could a lways  be  
o b t a i n e d  in t h e  desired p lane  of sect ion.  To da t e  t he  
samples  were all e m b e d d e d  so t h a t  t r a n s v e r s e  sect ions  
were m a d e  t h r o u g h  t h e  nuc leus  f rom ros t ra l  to  caudal .  
Since t h e  th i ckness  of each  sample  was known,  i t  was  
possible  to  d e t e r m i n e  t h e  ros t ra l  to  cauda l  loca t ion  of 
each  of t h e  semi - th in  a n d  t h i n  sect ions  w i t h i n  t h e  DLGN.  

The  neurop i l  of the  D L G N  is packed  b e t w e e n  t he  
m y e l i n a t e d  axon  bundles .  Careful  e x a m i n a t i o n  of such  
s emi - th in  sect ions  enab led  us to  iden t i fy  pocke t s  of 
neurop i l  (do t ted  line in  F igure  3) in t h e  DLGN.  I n  these  
neurop i l  pocke t s  t h e  r educed  n u m b e r  of m y e l i n a t e d  
s t r u c t u r e s  was not iceable .  Such  areas  were usua l ly  
s u r r o u n d e d  b y  severa l  n e u r o n a l  pe r ika rya .  These  areas  of 
special  i n t e r e s t  were isola ted in to  p y r a m i d  fo rm b y  t he  
' m e s a - p y r a m i d '  t e c h n i q u e  2. T h i n  sect ions  of these  neuropi l  
pocke t s  usua l ly  d e m o n s t r a t e d  m a n y  areas  of complex  
s y n a p t i c  con tac t s .  

Zusammen/assung. U m  e ingehend  e l e k t r o n e n m i k r o -  
skopisct l  den  Verlauf ,  die E n d i g u n g e n  u n d  die Ver te i lung  
der  A x o n e  y o n  de r  R e t i n a  des Auges  im Nucleus  geni- 
c n l a t n s  dorsal is  la te ra l i s  u n t e r s u c h e n  zu kSnnen,  wurde  
die h ie r  besch r i ebene  s ichere Me t h o d e  ffir Lrbersicht  und  
Loka l i s i e rung  ausgearbe i t e t .  Mi t  dieser  M e t h o d e  k 6 n n e n  
n u n  genau  lokal i s ier te  Ste l len im Nucleus  gen icu la tus  
dorsal is  la te ra l i s  a u f g e s u c h t  u n d  ansch l iessend  m i t  dem 
E l e k t r o n e n m i k r o s k o p  u n t e r s u c h t  werden.  
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Fig. 3. Transverse 1 fxm section through DLGN. Dashed line indicates 
pocket of neuropil. Note optic tract (OT) on surface of sample. • 600. 
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Separat ion of Homovan i l l i c  Acid and Vani l ly lmandel ic  Acid with  I o n - E x c h a n g e  Res in  Co lumn 

In  t he  s t u d y  on  the  roles of d 0 p a m i n e  (DA) a n d  nore-  
p i n e p h r i n e  (NE) in b r a i n  funct ions ,  i t  is essent ia l  to  
e x a m i n e  t he  m e t a b o l i c  changes  of these  amines .  A l t h o u g h  
var ious  m e t h o d s  for t he  s i m u l t a n e o u s  e s t i m a t i o n  of 
c a t echo l amines  a n d  the i r  m e t a b o l i t e s  in  t he  b r a i n  h a v e  
been  p resen ted ,  t h e y  leave  m u c h  to be  i m p r o v e d  w i t h  
r ega rd  to  t he  sepa ra t ion ,  the  r ecove ry  r a t e  a n d  the  p rac t i -  
cal s imp l i c i ty  of procedures .  A b o v e  all, t h e  s e p a r a t i o n  of 
homovan i l l i c  acid (HVA) and  van i l l y lmande l i c  acid 
(VMA) ha s  been  cons idered  m o s t  diff icul t .  There  are two 
s tudies  on  t he  s e p a r a t i o n  m e t h o d  of H V A  a n d  VMA  b y  
co lumn  c h r o m a t o g r a p h y .  TAYLOR a n d  LAVERTY 1 h ad  
s e p a r a t e d  these  acids  of t h e  b r a i n  b y  e lu t ion  of a Dowex-  
1 -X2  a n i o n  exchange  res in  c o l u m n  w i t h  inc reas ing  con- 
c e n t r a t i o n s  of HC1. U n d e r  our  e x p e r i m e n t a l  condi t ions ,  

however ,  some over lap  of t h e  acids in to  adj acen t  f rac t ions  
r e m a i n e d  w i t h  t h e i r  me t h o d .  MESSI~IA et  al. 2 r epo r t ed  
s e p a r a t i o n  of u r i n a r y  H V A  a n d  V MA  w i t h  basic  a l u m i n a  
co lumn.  

W e  h a v e  successful ly  s epa ra t ed  H V A  f rom V MA  us ing  
the  m e t h o d  he re  given.  I o n - e x c h a n g e  res in  emp loyed  was 
D o w e x - l - X 2  an ion  exchange  resin,  200-400 mesh  
(chloride form) (Dow Chemica l  Co.). The  b r a i n  e x t r a c t  of 
~vVistar r a t s  was  o b t a i n e d  b y  h o mo g en i z i n g  t h e  b ra in ,  
excep t  for  t h e  o l fac to ry  bulb ,  p inea l  g l and  a n d  cerebel lum,  
in 5-6  vo lumes  of ice-cold 0.4 N perch lor ic  acid. Af te r  
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