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was m e a s u r e d  u n d e r  a t m o s p h e r i c  cond i t ions  a t  v a r y i n g  
c o n c e n t r a t i o n s  of p h o s p h a t e ,  a n d  t he  e n z y m e  was found  
to  be  p r o p o r t i o n a t e l y  more  ac t ive  a t  h ighe r  p h o s p h a t e  
c o n c e n t r a t i o n s  (Table).  

W h e n  G-3-PD a c t i v i t y  was m e a s u r e d  u n d e r  air, c a r b o n  
m o n o x i d e  a n d  n i t rogen ,  t he  e n z y m e  was found  to be  
nea r ly  300% more  ac t ive  u n d e r  c a r b o n  m o n o x i d e  and  
n i t rogen .  I n  t he  presence  of 0 . 0 5 M  d i th io th re i to l ,  G-3-PD 
a c t i v i t y  was e q u i v a l e n t  u n d e r  aerobic  and  anae rob ic  
cond i t ions  (Figure 2). Similar ly ,  2, 3 - D P G  syn thes i s  was 
e q u i v a l e n t  u n d e r  aerobic  a n d  anae rob i c  a t m o s p h e r e s  
w h e n  0 . 0 5 M  d i t h i o t h r e i t o l  was added  to  t he  i n c u b a t i o n  
sys tem.  A t  a c o n c e n t r a t i o n  of 7 m M  phospha t e ,  147 a n d  
154 n m o l e s / m l  of 2 , 3 - D P G  were syn thes ized  a f t e r  2 h 
u n d e r  a i r  a n d  n i t rogen ,  respect ive ly .  

G-3-PD is composed  of 4 po l ypep t i de  subuni t s ,  each  
c o n t r i b u t i n g  1 s u l p h y d r y l  res idue (cysteine 148) to  the  
ac t ive  cen te r  of t h e  enzyme~L O x i d a t i o n  of these  sul- 
p h y d r y l  res idues  is a c c o m p a n i e d  b y  i n a c t i v a t i o n  of the  
enzyme.  R e c e n t l y  pe rox ide  has  been  shown  t o  i n a c t i v a t e  
G-3-PD,  p r e s u m a b l y  b y  t he  ox ida t i on  of t he  essent ia l  
s u l p h y d r y l  g roups  to su lphur ic  acid ,2 E n z y m e  i n a c t i v a t e d  
in th i s  m a n n e r  m a y  be  r e a c t i v a t e d  b y  s u l p h y d r y l  reagents .  

The  m o s t  l ikely e x p l a n a t i o n  for t he  effect  of anae rob i c  
cond i t ions  u p o n  G-3-PD a c t i v i t y  r epo r t ed  in t he  c u r r e n t  
s t u d y  would  a p p e a r  to  be  in t he  p r e v e n t i o n  of s u l p h y d r y l  
ox ida t i on  and  s u b s e q u e n t  i n a c t i v a t i o n  of t he  enzyme.  
The  effect  of d i t h i o t h r e i t o l  would  t h e n  der ive  b o t h  f rom 
t h e  p r o t e c t i o n  a f forded  s u t p h y d r y l  res idues  a n d  t he  
r e a c t i v a t i o n  of p rev ious iy  i n a c t i v a t e d  enzyme.  

The  acce le ra ted  r a t e  of 2 , 3 - D P G  syn thes i s  in a n  
anae rob i c  a t m o s p h e r e  in  t he  absence  of h e m o g l o b i n  
would  the re fo re  seem to be  d e p e n d e n t  u p o n  increased  
G-3-PD ac t iv i ty .  E x p e r i m e n t s  emp loy ing  ar t i f ic ia l  2,3- 
D P G  g e n e r a t i n g  sy s t em s  shou ld  guard  a g a i n s t  G-3-PD 
inac t i va t i on .  W h a t  role th i s  f ind ing  m a y  p l ay  in the  
i n t a c t  h u m a n  e r y t h r o c y t e  r e m a i n s  to  be  d e m o n s t r a t e d .  
W i t h  i ts  h i g h  c o n c e n t r a t i o n  of h e m o g l o b i n  and  reduced  

Fig. 2. Glyceraldehyde-3-phosphate dehydrogenase acti- 
vity in incubation mixtures maintained under air, carbon 
monoxide and nitrogen. When 0.05M d/thiothreitol was 
added to the system, the ditferential effect of aerobic 
versus anaerobic incubation was abolished. 
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glu ta th ione ,  t he  i n t a c t  e ry th rocy te ,  u n d e r  n o r m a l  con-  
dit ions,  should  no t  be  vu lne rab l e  to  G-3-PD inac t i va t i on .  

I t  is of i n t e r e s t  t h a t  when  a d u l t  e r y t h r o c y t e s  are 
i n c u b a t e d  unde r  n i t rogen ,  2 ,  3 -DPG Ievels increase  ~a. 
This  increase  has  been  ascr ibed  to  relief of 2 , 3 - D P G  
m u t a s e  f rom i ts  p r o d u c t  i n h i b i t i o n  b y  2, 3 -DPG as a 
consequence  of i ts  b ind ing  to d e o x y h e m o g l o b i n  5,14. The  
s tudies  r epo r t ed  he re in  sugges t  t h a t  in  an  anae rob i c  
a tmosphe re ,  a t  leas t  in  v i t ro ,  increased 1 ,3 -DPG syn- 
thesis  s econda ry  to a u g m e n t e d  G-3-PD a c t i v i t y  m a y  also 
c o n t r i b u t e  to increased 2, 3 -DPG syn thes i s  ~5 

Zusammen/assung. I n  E r y t h r o z y t e n  is t  die Syn these  
yon  2, 3 -Diphosphog lyce ra t  aus  F ruc tose - I ,  6 -d iphospha t  
in  a n a e r o b e m  Milieu u m  18% hSher  als u n t e r  a e r o b e n  
Bed ingungen .  Das  anae robe  Milieu s te iger t  die Akt iv i tXt  
der  G l y c e r a l d e h y d - 3 - p h o s p h a t - d e h y d r 0 g e a a s e  um 300%.  
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A u t o r a d i o g r a p h i c  Ident i f i ca t ion  of R a b b i t  Re t ina l  N e u r o n s  that  take  up  G A B A  

G A B A  (y -aminobu ty r i c  acid) is now widely  be l ieved 
to  be  one of t he  m a m m a l i a n  n e u r o t r a n s m i t t e r s .  I t  h a s  
r ecen t ly  been  shown  t h a t  t h e  s u b s t a n c e  is ac t ive ly  t a k e n  
u p  and  r e t a i n e d  b y  the  cen t r a l  ne r vous  tissueS, 2, t h e  
m e c h a n i s m  s o m e w h a t  r e sembl ing  t h a t  for  c a t echo l amines  
in  adrenerg ic  neurons .  T he  u p t a k e  of exogenous  G A B A  
in to  w h a t  m i g h t  be  p r e s u m e d  to  be  G A B A  neurons  
m a k e s  i t  possible  to  d e m o n s t r a t e  these  neu r ons  au to-  

rad iograph ica l ly ,  p rov ided  t h a t  d i f fus ion can  be  con- 
t rol led.  The  r e t i n a  was chosen  as t e s t  t i s sue  because  i ts  
r egu la r  s t r u c t u r e  pe rmi t s  s imple  c lass i f ica t ion of cells a nd  

1 t{. KURIYAlV~A, E. ROBERTS and T. KAKEFUDA, Brain Res. 8, 132 
(1968). 
L. L. IVERS~N and M. J. NEA=, J. Neurochem. 16, 1245 (1969). 
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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  


