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because  i t  can  v e r y  easily be  exposed to exogenous  sub- 
s tances  b y  in jec t ing  these  i n t r av i t r ea l ly .  

G A B A  has  been  d e m o n s t r a t e d  in t he  dog, ox a n d  
r a b b i t  r e t i n a  ~, ~, as has  t he  e n z y m e  syn thes i z ing  G A B A  ~. 
Moreover,  G A B A  has  been  shown to inf luence  r e t i na l  
ne rvous  m e c h a n i s m s  5-L 

T r i t i a t e d  G A B A  (10-25 ~zC) was in jec ted  i n t r a v i t r e a l l y  
in to  r a b b i t  eyes. Af te r  4 h, t he  r e t i n a  was d~ssected out ,  
f rozen in a l iquid  p r o p a n e - p r o p y l e n e  m i x t u r e  cooled b y  
l iquid n i t rogen ,  freeze-dried,  f ixed wi th  d ry  gaseous 
fo rmaldehyde ,  e m b e d d e d  in vacuo  d i rec t ly  in D u r c o p a n  
ACIVl (Fluka),  sec t ioned  in an  L K B  P y r a m i t o m e ,  a n d  
covered  w i t h  a u t o r a d i o g r a p h i c  s t r i pp ing  f i lm ( K o d a k  
AIR 10). As judged  b y  t he  excel lent ly  p rese rved  mono-  
a m i n e  fluorescence,  wh ich  is h igh ly  sens i t ive  to  water ,  
d i f fusion is negl igible  w i t h  th i s  procedure .  

The  r a d i o a c t i v i t y  of t he  r e t i n a  (Figure) was m a i n l y  
localized in t he  inne r  p lex i fo rm layer.  No sub laye r ing  
has  ye t  been  d e m o n s t r a t e d .  There  was also some radio-  
a c t i v i t y  in t h e  i n n e r m o s t  p a r t  of t he  i nne r  nuc lea r  l ayer  

a n d  in t h e  gangl ion  cell an d  ne rve  f ibre layers.  In  addi t ion ,  
some ceils occupy ing  t h e  same pos i t ion  as a m a c r i n e  cells 
were rad ioac t ive ,  as were some ne rve  cells of t h e  gangl ion  
cell layer.  

I t  has  been  shown t h a t  m o s t  of t h e  G A B A  t a k e n  up  
in to  b r a i n  slices is r e t a ined  as such  s. Also, t h e  d i s t r i b u t i on  
of exogenous  a n d  endogenous  G A B A  in r a t  ce rebra l  
cor tex  is v e r y  s imi la r  in  d i f fe ren t ia l  an d  g rad ien t  cen- 
t r i fuga l  f rac t ions  9. There  is t h u s  l i t t le  reason  to  suppose 
t h a t  G A B A  me tabo l i t e s  in te r fe re  to  a n y  cons iderable  
ex ten t ,  and,  p r e sumab ly ,  t h e  r a d i o a c t i v i t y  signifies 
G A B A - c o n t a i n i n g  neurons .  This  is f u r t h e r  s u p p o r t e d  b y  
t h e  fac t  t h a t  t h e  endogenous  G A B A  of t h e  r a b b i t  r e t i n a  
has  been  found  m a i n l y  in p a r t s  c o n t a i n i n g  t h e  gangl ion  
cell layer  an d  t h e  i nne r  p lex i fo rm layer  4 which  agrees 
well w i t h  t h e  p re sen t  results .  

I t  is of i n t e r e s t  to  no te  t h a t  t he re  is now evidence  
sugges t ing  4 d i f fe ren t  t r a n s m i t t e r  subs t ances  in t h e  i nne r  
nuc lea r  - i nne r  p lex i fo rm regions of r e t i n a :  G A B A  (as 
judged  f rom t h e  p r e s en t  work),  ace ty lcho l ine  (as j udged  
f rom ace ty lcho l ines te rase  studies~~ dopamine ,  an d  nor-  
ad rena l ine  (as judged  f rom f luorescence microscopy  n - 1~). 

Rdsumd. E n  e m p l o y a n t  la t e c h n i q u e  au to rad iog ra -  
phique ,  on cons t a t e  que l ' ac ide  y - a m i n o b u t y r i q u e  est  
accumul6  p r i n c i p a l e m e n t  dans  la couche p lex i forme 
in t e rne  et  darts ce r ta ines  cellules de la couche de cellules 
gang l ionna i res  et  de la couche de cellules amacr ines .  
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Autoradiogram, rabbit retina, intraocular injection of 25 ~xC GABA, 
4 h. Radioactivity is seen over a ganglion ceil (G) and over cells in 
the innermost part of the inner nuclear layer (arrows). There is also 
diffuse radioactivity in the inner plexiform layer (IPL), the ganglion 
cell layer, and the nerve fibre layer. • 700. 
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la With a similar technique, H6KFELT and LJUXGDA~L (personal 
communication 1970) have recently demonstrated uptake of 
tritiated GABA in cells in rat cerebellar cortex. 

'Rupture Sites' in Elastin During the Course of Organo-Alkaline Hydrolysis 

W e  h a v e  s tud ied  t he  var ious  r u p t u r e  sites of t he  poly-  
pep t ide  cha ins  p roduced  d u r i n g  t he  o rgano-a lka l ine  
hydro lys i s  of e las t in  b y  label l ing  w i t h  d in i t ro- f luoro-  
b e n z e n  (DNFB)  accord ing  to t he  m e t h o d  of SANGER 1. 
W e  h a v e  found  6 sites h a v i n g  ident i f ied  d i n i t r o - p r o t e i n -  
(DNP) -aspa r t i c  acid, D N P - g l u t a m i c  acid, DNP-g lyc ine ,  
DNP-a l an ine ,  D N P - v a l i n e  and  DNP- l euc ine  ". 

The  d i s t inc t ion  be tween  D N P - g l u t a m i c  acid and  D N P -  
serine is some t imes  doubt fu l .  To o b t a i n  more  r igorous 

separa t ions ,  we carr ied  ou t  a series of two d imens iona l  
c h r o m a t o g r a m s  of t h e  o rgano-a lka l ine  effected e las t in  
lysa te  label led  w i t h  D N F B  (elastin Kp  2) us ing  t h e  fol- 
lowing so lven t s :  1. Toluene/Pyridine/2-ehloroethanol/ 
0.8 N A m m o n i u m  h y d r o x i d e  (100 : 30 : 60 : 60). 2. Chloro- 
f o r m / B e n z y l  a lcohol /Acet ic  acid (70 :30 :3) .  W e  were 
able  to  observe  4 poor ly  s epa ra t ed  spots  of IRf lower t h a n  
t h a t  of DNP-g lyc iue  in the  2 so lven t  sys t ems  used 
(Figure 1). These  spots  were e lu ted  w i t h  e the r  and  
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r e c h r o m a t o g r a p h i e d .  However ,  s a t i s f ac to ry  resul t s  were 
no t  o b t a i n e d  because  t h i s  m e t h o d  is no t  sens i t ive  enough  
to de t ec t  a m i n o  acids of such  low concen t r a t i on ,  t h u s  
l eav ing  t h e i r  i den t i f i ca t ion  unresolved.  

Us ing  d i m e t h y l - a m i n o - n a p h t a l e n e - 5 - s u l f o n y l  or D a n s y l  
chlor ide  a to  label  N - t e r m i n a l  a m i n o  acids, i t  was  pos-  
sible to  de t ec t  res idues  a t  c o n c e n t r a t i o n s  of less t h a n  1% 
of t he  t o t a l  i n p u t  residues.  Indeed ,  on  a p r e p a r a t i o n  of 
e las t in  Kp,  t he  n u m b e r  of r u p t u r e  si tes iden t i f i ed  was  
g rea te r  t h a n  t h a t  found  prev ious ly ,  and  moreover ,  r a t h e r  
r e p r e s e n t a t i v e  of t he  a m i n o  acid compos i t i on  of f ib rous  
e las t in  e s t ab l i shed  a f t e r  hydro lys i s  in  6 N  hydroch lo r i c  
acid (under  n i t rogen)  for 72 h (Figure 2). T he  so lven t s  
used here  were:  1. B e n z e n e / P y r i d i n e / A c e t i c  acid (80 : 20 : 5). 
2. To luene~monoch l o r oe t hano l / 25% A m m o n i u m  h y d r o -  
x ide  (6 : 10 : 4). W e  were able  to  i den t i fy  d i m e t h y l - a m i n o -  
n a p h t a l e n - 5 - s u l f o n y l - ( D N S ) - a s p a r t i c  acid, D N S - g l u t a m i c  
acid, DNS-se r ine  and  D N S - t h r e o n i n e .  This  l as t  is par -  
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Fig. 1. Two dimensional silica-gel (Merck) thin layer chromato- 
graphy of dinitrobenzene labelled elastin (Ether soluble DNP-amino 
acids). The labelling was done according to the method of SANGERK 
Solvent I: Toluene/Pyridine/monoehloro ethanol/0.8N ammonium 
hydroxide (100:30:60:60) (v/v). Solvent II: chloroform/benzyl 
alcohol/acetic acid (70 : 30 : 3) (v/v). 
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Fig. 2. Two dimensional silica-gel (Merck) thin layer chromato- 
graphy of 'dansylated' elastin Kp. The dansylation was done accord- 
ing to the method of Gray and Hartley. Solvent I : benzene/pyridine/ 
acetic acid (80:25 : 5) (v/v). Solvent II : Toluene/monochloro-ethanol/ 
ammonium hydroxide 25 % (6 : 10:4) (v/v). 

t i cu l a r ly  i n t e r e s t i ng :  1)ARTRIDGE 4 found  qu i t e  a whi le  
ago t h a t  t h e  f i rs t  a m i n o  acids to  be  l i be ra t ed  d u r i n g  the  
course of acid hydro lys i s  were a spa r t i c  and  g lu t amic  acids 
only. Likewise,  a t  t he  N- te rmina l s ,  we h a v e  ident i f ied  
DNS-pro l ine ,  D N S - p h e n y l a l a n i n e  as well  as a spo t  cor- 
r e s p o n d i n g  to DNS-d i lys ine .  Moreover ,  t h a n k s  to  th i s  
t echn ique ,  we h a v e  been  able  to  d i s t i ngu i sh  be tween  
DNS- leuc ine  and  DNS-isoleucine .  The  spots  of RI  g rea te r  
t h a n  t h a t  of isoleucine ind ica te  pep t ides  c o n t a i n i n g  
isoleucine in the  N - t e r m i n a l  pos i t ion  r e s i s t an t  to  a t  leas t  
48 h hydrolys is ,  accord ing  to K~LLER and  MANDL 5. 

The  p r o b l e m  concern ing  t he  con t igen t  d i lys ine  is more  
complex  because  i t  is a ques t ion  of knowing  w h e t h e r  tk i s  
pep t ide  comes  f rom a n  u n k n o w n  br idge  b o n d  or poss ib ly  
m e t a b o l i c  i n t e r m e d i a t e  of desmos ine  or isodesinosine.  

I n  shor t ,  b y  c o m p a r i n g  t he  resul t s  o b t a i n e d  b y  t he  2 
m e t h o d s  we m a y  conc lude  t h a t  t he re  is no  special  
r u p t u r e  s i te  on  t he  p o l y p e p t i d e  chains .  The  a lka l ine  
hydro lys i s  effected u n d e r  our  cond i t ions  in  t he  presence  
of a lcohol  is respons ib le  for a r a n d o m  pro teo ly t i e  degrada-  
t ion  due  to  a s imple  hydro lys i s  in  wh ich  t he  organic  
c o n s t i t u e n t  p lays  t h e  role of a n  ' acce le ra to r '  in  open ing  
regions closed off b y  t he  h y d r o p h o b i c  a m i n o  acid residues,  
t h e r e b y  f avo r ing  t he  role of t h e  h y d r o l y t i c  a g e n t  (1WI 
p o t a s s i u m  hydrox ide )  wh ich  can  t h e n  r ende r  t he  pep t ide  
b o n d s  b roken ,  b u t  w i t h  no  specif ici ty.  

W e  h a v e  o the r  ev idence  to d e m o n s t r a t e  such  cu t t ing .  
D u r i n g  t he  course  of progress ive  hydro lys i s  of f ib rous  
e las t in  to  e las t in  l~p b y  0 . 6 M  p o t a s s i u m  h y d r o x i d e  (suf- 
f ic ient  to  disperse  elast in)  in  80% e thanol ,  we h a v e  
car r ied  ou t  t he  fol lowing ana lyses :  1. Compar i son  of 
a m i n o  acids as a f unc t i on  of t i m e  of hydrolys is .  2. Ap-  
p r o x i m a t e  measu re  of molecu la r  we igh t  b y  passage  
t h r o u g h  biogel co lumns  (Biorad).  

F r o m  the  resul t s  ob ta ined ,  i t  appea r s  t h a t  f rom the  
f i rs t  h o u r  of hydro lys i s  onward ,  t he  a m i n o  acid com- 
pos i t ion  of t he  pep t ides  o b t a i n e d  is v e r y  s imi la r  to  t h a t  
of f ibrous  elast in ,  w i t h  t he  excep t ion  of t he  lysine, des- 
mosine,  i sodesmosine  group.  The  m e a s u r e m e n t  of re la t ive  
molecu la r  we igh ts  car r ied  ou t  in  t he  biogel  co lumns  gave  
us n u m b e r s  v a r y i n g  f rom 2000 to  4000 da l tons ,  acco rd ing  
to  t he  t i m e  of hydrolys is .  This  l a t t e r  m a k e s  qu i t e  a p p a r e n t  
to  us  t he  d ras t i c  effect  of t h e  p o t a s s i u m  h y d r o x i d e  
d u r i n g  th i s  hydrolys is .  

E v e n  t h o u g h  t he  ' acce le ra t ing '  role of t he  alcohols  is 
clear, f rom the  facts  conce rn ing  the i r  ac t ion  on  the  
t e r t i a r y  s t ruc tu re ,  t he  r u p t u r e  of t he  p e p t i d e  cha in  
appea r s  to  be comple t e ly  r andom.  

Rdsumd. Au cours  de l ' 6 tude  des pep t ides  r 6 s u l t a n t  de 
la scission de l '61astine pa r  hydro lyse  en mil ieu organo-  
alcalin,  nous  avons  ~% oblig6s de p%ciser  ce r t a ins  po in t s  
du  marquage .  E n  u t i l i s an t  la m 6 t h o d e  au DNS,  nous  en 
a v o n s  d6du i t  que  l ' hyd ro tyse  darts nos  condi t ions ,  m 6 m e  
en pr6sence de so lvants ,  s ' e f fec tne  d ' u n  man i6 re  n o n  
syst6mat is~e.  
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