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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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cen t r i fuga t ion ,  t he  p H  of t he  s u p e r n a t a n t  f luid was 
a d j u s t e d  to 6.1 w i t h  K2CO3, and  t h e n  t he  p r e c i p i t a t e d  
p o t a s s i u m  pe rch lo ra t e  was  r e m o v e d  b y  cen t r i tuga t ion .  
H V A  was d e t e r m i n e d  accord ing  to  ANDs e t  al. 3 a n d  
VMA to WEIL-MALHERBE~; 10 ~g of a u t h e n t i c  H V A  in 
3 ml  of t he  e x t r a c t  so lu t ion  were appl ied  to t he  co lumn,  
washed  w i t h  8 ml  of w a t e r  a n d  4 ml  of 0.02 M p h o s p h a t e  

b u f f e r ,  p H  6.1. H V A  was t t len  e lu ted  w i t h  12 ml  of 0.4 N 
acet ic  ac id -e thano l  (50% v/v)  ; 30 ~g of a u t h e n t i c  VMA in 
3 ml  of t he  e x t r a c t  so lu t ion  were e lu ted  w i t h  8 ml  of 4,0 
N acet ic  acid a f t e r  t he  same  procedures  as I-IVA. H V A  was 
e lu ted  in  0.4 N acet ic  ac id -e thano l  f rac t ions  w i t h  85 .4 •  
19.4% (S.D.) r ecove ry  a n d  t h e n  98.2 4- 5.7% (S.D.) of 
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2nd column, Dowex-l-X2; a, d, water; b, 0.8 N HC1; c, 2.0 N HC1; 
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added  VMA was found  in 4.0 N acet ic  acid f rac t ions ,  whi le  
some a t t e m p t s  w i t h  o t h e r  e l uan t s  r e su l t ed  in  11o h igher  
recoveries .  Over lap  of t he  acids in to  a d j a c e n t  f r ac t ions  
d id  no t  occur  a t  all. 

I n  o rder  to  s epa ra t e  these  acids f rom DA, N E  a n d  t h e i r  
precursors ,  a n o t h e r  i on -exchange  resin,  Dowex-50W-  • 8, 
200-400 m e s h  (hydrogen  form) was used. D A  a n d  N E  
were s epa ra t ed  b y  a s l ight  mod i f i ca t i on  of t h e  m e t h o d  of 
BERTLER et  a l ) .  The  resu l t s  o b t a i n e d  are shown  in t he  
Figure.  N E  adso rbed  on  t he  D o w e x - 5 0 W  co lumn was 
e lu ted  w i t h  0.8 N tIC1 in a f r ac t i on  v o l u m e  of 2 ml  a f t e r  
4 mI of wash ing  water ,  and  9 5 - 9 7 %  of a d d e d  N E  were 
recovered  in t he  3rd a n d  t h e  4 th  HC1 fract ions .  D A  ad- 
sorbed  on  t he  D o w e x - 5 0 W  co lumn  was  no t  e lu ted  w i t h  
10 ml  of 0.8 N HC1, b u t  found  in  t h e  fol lowing 10 ml  of 
2.0 N HC1 e lu te  w i t h  8 9 - 9 2 %  recovery.  Tyros ine  was no t  
adso rbed  on  t h e  D o w e x - 5 0 W  c o l u m n  a t  all  a n d  D O P A ,  
H V A  a n d  VMA b e h a v e d  s imi la r ly  on  th i s  column.  The  
e f f luen t  off t h e  column,  t o g e t h e r  w i t h  2 ml  of wash ing  
water ,  was  app l ied  to  t h e  Dowex-1 co lumn  a n d  t h e n  4 ml  
of wash ing  w a t e r  followed. Tyros ine  was found  in  these  
e f f luents  off t he  second c o l u m n  w i t h  9 3 - 1 0 0 %  recovery.  
D O P A  was f o u n d  in  t he  same  f rac t ions  as t y ro s ine  w i t h  
99% recovery .  A large p o r t i o n  of H V A  and  VMA passed  
t h r o u g h  t h e  D o w e x - 5 0 W  c o l u m n  a n d  t h e  r e s t  was  com- 
p le te ly  w a s h e d  ou t  w i t h  4 ml  of water .  

The  m e t h o d  descr ibed  here  m a y  requ i re  some improve -  
m e n t s  in order  to  e s t i m a t e  t he  endogenous  ca t echo l amines  
and  me tabo l i t e s  in  t he  b r a i n  b u t  i t  would  be  useful  for  
s t u d y  of t he  me tabo l i c  changes  in  t h e  b r a i n  c a t e c h o l a m i n e  
s y s t e m  us ing  a n  i so tope- label led  a m i n e  precursor .  The  
s t u d y  of t he  s e p a r a t i o n  of i n t e r m e d i a t e  me t abo l i t e s  of 
c a t echo l amines  w i t h  these  c o l u m n  s y s t e m  is in  progress  in  
our  l abo ra to ry .  

Zusammen/assung. Zugefi igte  exogene H o m o v a n i l l i n -  
s~ure u n d  Van i l l y lmande l s~u re  i m  E x t r a k t  aus  R a t t e n -  
h i r n  k 6 n n e n  d u t c h  S ~ u l e n c h r o m a t o g r a p h i e  (Dowex-1- 
X2) a b g e t r e n n t  werden.  Die  ers tere  wurde  zu 85%,  die 
le tz tere  zu 98% wiedergewonnen .  
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Italy 
The 3rd International Sympos ium on Mass 
Spectrometry in Biochemistry  and Medicine 

in Alghero (Sardinia), 16-18 June 1975 

Topics  : Gas c h r o m a t o g r a p h y ,  mass  spec t rome t ry ,  mass  
f r a g m e n t o g r a p h y ,  s t ab le  i so tope  m e a s u r e m e n t s ,  f ield 
ioniza t ion,  field desorp t ion ,  chemica l  ioniza t ion.  T he  areas  
of app l i ca t ion  will  inc lude :  B iochemis t ry ,  medic ine ,  
toxicology,  d rug  research,  forensic  science, cl inical  chem-  
i s t ry  a n d  po l lu t ion .  F u r t h e r  i n f o r m a t i o n  b y  Dr. A. 
Frigerio,  I s t i t u t o  di  R ice rche  Fa r m aco l og i che  'Mar io  
Negri ' ,  Via  E r i t r e a  62, 1-20157 Milano,  I t a ly .  

Switzerland 
International Sympos ium on Enzymes  and 
Proteins from Thermophil ic  Microorganisms 

in Zi~rick, 28 July-1 August 1975 

Topics :  T h e r m o p h i l i c  enzymes  (prote ins) :  I so la t ion ,  
c h a r a c t e r i z a t i o n  a n d  genera l  p roper t ies .  S t r u c t u r a l  bas is  
of ' t h e rmoph i l i c '  p rope r t i e s  of enzymes  and  p ro t e ins  
( the rmos tab i l i t y ,  specific ac t iv i ty ) .  S t r u c t u r e  func t i on  
re la t ionships .  E n z y m e s  in t h e r m o p h i l i c  me tabo l i sm.  
T e m p e r a t u r e  a d a p t a t i o n .  Genera l  aspec t s  of t he  t h e r m o -  
ph i ly  p rob lem.  
I n f o r m a t i o n  a n d  r e g i s t r a t i o n :  Prof.  Dr.  H. Zuber ,  
I n s t i t u t  fiir Molekutarbio logie  u n d  Biophys ik ,  Eidgen6ss i -  
sche Techn i sche  Hochschule ,  CH-8049 Ziirich, Swi tzer land.  


