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Gamma-Aminobutyr ic  Acid (GABA) in Fish Erythrocytes 

Considerable  a t t e n t i o n  ha s  been  p a i d  to G A B A  in 
ne r vous  tissues*, w h i c h  is t he  on ly  v e r t e b r a t e  t i ssue  so 
far  where  th i s  s u b s t a n c e  has  been  found  ~. I t  h a s  been  sug- 
ges ted  t h a t  G A B A  plays  a n  i m p o r t a n t  phys io log ica l  role 
as a n  i n h i b i t o r y  t r a n s m i t t e r  in  t he  v e r t e b r a t e  c en t r a l  
ne r vous  sys tem,  a n d  a t  t h e  c r u s t a c e a n  n e u r o m u s c u l a r  
j u n c t i o n  ~. O t h e r  phys io logica l  func t ions  h a v e  also been  
sugges ted  3. 

I n  t h e  p r e s e n t  i n v e s t i g a t i o n  i t  has  been  f o u n d  t h a t  
GABA,  t o g e t h e r  w i t h  t au r in ,  are t he  m a j o r  c o n s t i t u e n t s  
of t h e  in t r ace l lu la r  e x t r a c t a b l e  a m i n o  acid pool  in  
e r y t h r o c y t e s  f rom f lounde r  (Pleuronectes flesus), pla ice  
(P. platessa), and  d a b  (P. limanda) (Figure).  

P ro te in - f ree  alcohol  e x t r a c t s  (80% e thy l  alcohol) were 
p r e p a r e d  f rom h e m o l y z e d  cells which  were col lected f rom 
hepar in ized  blood, and  w a s h e d  in isotonic  saline.  Th in -  
layer  c h r o m a t o g r a p h y  was  car r ied  ou t  4, 5 us ing  e i the r  iso- 
p ropano l / fo rmic  a c i d / w a t e r  (40/2/10, v /v) ,  or n - p r o p a n o l /  
a m m o n i a  0 . 2 N  (3/1, v /v)  as so lven t  for t he  d e v e l o p m e n t  
in one -d imens iona l  c h r o m a t o g r a p h y .  For  two-d imens iona l  
c h r o m a t o g r a p h y ,  t he  f i rs t  so lven t  m e n t i o n e d  was  used 
for the  f i r s t  d i m e n s i o n  a n d  p h e n o l / w a t e r  (75/25, w/w, gas- 
phase  e( tui l ibra ted w i t h  3% NH4OH ), or n - b u t a n o l /  
a c e t o n e / d i e t h y l a m i n e / w a t e r  (70/70/14/35, v /v)  for t h e  
second d imens ion .  

I n  eve ry  c h r o m a t o g r a m  tes ted ,  one and  t h e  same  
n i n h y d r i n - p o s i t i v e  spot  b e h a v e d  in an  iden t ica l  m a n n e r  
to  a s t a n d a r d  c o n t a i n i n g  GABA.  The  o the r  d o m i n a t i n g  
n i n h y d r i n - p o s i t i v e  s u b s t a n c e  was  t a u r i n  (Figure) which,  
t oge the r  w i t h  GABA,  m a k e s  up  mos t  of t he  in t r ace l lu l a r  
pool  of e x t r a c t a b l e  a m i n o  acid- l ike subs t ances  ( abou t  
45 mM/1 cells, m e a s u r e d  as t a u r i n  equivalents6) .  How- 
ever,  t races  of fl-alanine, alanine ,  g lu t amic  acid, a spa r t i c  
acid, glycine and  3-4 un iden t i f i ed  spots  could also be 
de tec ted ,  

I o n - e x c h a n g e  c h r o m a t o g r a p h y  (Bio-Cal I n s t r u m e n t s ,  
su lphosal icyl ic  ac id  pro te in- f ree  ex t rac t s )  showed  t h a t  t he  
in t r ace l lu l a r  G A B A  pool  was  on ly  ha l f  t h e  size of t he  
t a u r i n  pool  in  f lounder  e ry th rocy te s .  

The  t o t a l  pool  of e x t r a c t a b l e  a m i n o  acid- l ike subs t ances  
in  e r y t h r o c y t e s  f rom flounderV, p la ice  a n d  d a b  s h a s  been  
shown  to  v a r y  in c o n c e n t r a t i o n  c o n c o m i t a n t  w i t h  a va r i a -  
t i o n  in p l a s m a  osmola l i ty ,  i n i t i a t e d  b y  a c h a n g e  in t h e  
sa l in i ty  of t h e  s u r r o u n d i n g  water .  I n  v i t r o  e x p e r i m e n t s  on 
i so la ted  f lounder  b lood samples  h a v e  shown  t h a t  w h e n  t h e  
e r y t h r o c y t e s  were exposed  to a d i lu ted  p lasma,  a n  
osmot ic  swell ing of t h e  cells occur red ;  b u t  th i s  s tage  was 
fol lowed b y  cell v o l u m e  a d j u s t m e n t  b a c k  to  t h e  or ig ina l  
vo lume.  D u r i n g  th i s  process  the  cel lular  c o n t e n t  of p ro te in -  
free n i n h y d r i n - p o s i t i v e  subs t ances  decreased  c o n c o m i t a n t  
w i t h  a n  increase  in p l a s m a  c o n t e n t  of s imi la r  subs tances .  
T h e  p h e n o m e n o n  could n o t  be  exp l a ined  as a t e m p o r a r y  
lysis of t h e  cells~. 

I t  has  n o w  been  shown  t h a t  b o t h  G A B A  a n d  t a u r i n  
leave  t h e  f lounder  e r y t h r o c y t e s  u n d e r  s imi la r  experi-  
m e n t a l  condi t ions ,  an d  t h e  same  subs t ances  are in  v ivo  
r educed  in c o n c e n t r a t i o n  in f lounder ,  p la ice  a n d  d a b  ery- 
t h r o c y t e s  u n d e r  cond i t ions  wh ich  lead to a decrease  in 
p l a s m a  osmola l i ty .  F r o m  t h e  above  f ind ings  i t  seems t h a t  
G A B A  as well  as t a u r i n  in t h e  3 f ish species e r y t h r o c y t e s  
p l ay  a role as osmot ica l ly  ac t ive  solutes  in  t h e  cell vo lume  
r egu la t i on  u n d e r  cond i t ions  which  lead to an  a l t e r a t i o n  in 
p l a s m a  osmola l i ty .  

Zusammen/assung. Nachweis ,  dass  y - A m i n o b u t t e r s g u r e  
u n d  T a u r i n  bei  den  3 v e r w a n d t e n  P l a t t f i s c h a r t e n  F lunder ,  
Scholle u n d  Kl iesche die w i ch t i g s t en  i n t r a e r y t h r o z y t ~ r e n  
fre ien AminosS.uren sind. 

K. FUGELLI 9 
Institute o/Zoophysiology, 
University o] Oslo, 
Blindern, Oslo 3 (Norway), 27 November 1969. 

Thin-layer chromatogram (solvent for the development: iso-pro- 
panol/formic acid]water, 40/2/10) of alcohol extracts from flounder 
(a), plaice (b), and dab (c) erythrocytes. The ninhydrin-positive 
spots 1 represents taurin, the spots 2 represents y-aminobutyric acid. 
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Cardiac Muscle and Liver Ribosomes of the Rat: the Influence of Laparotomy and Laparotomy 
Combined with Adrenalectomy 

Surgical  t r a u m a  ( l apa ro tomy)  induces  in  rats ,  in  t h e  
i m m e d i a t e  pos t -ope ra t i ve  period,  a n  increase  in t he  incor-  
p o r a t i o n  ab i l i t y  of r i bosoma l  p r e p a r a t i o n s  f rom b o t h  
ca rd iac  musc le  a n d  l iver  in  an  in v i t ro  sys t em (K6LBEL 1, 
K6LBEL et  al.2). The  increase  is due  to a t e m p o r a r y  increase  
in t he  f o r m a t i o n  of polysomes.  As t he  glucocor t icoids  are  
k n o w n  to be one  of the  possible  r egu la to ry  fac tors  in  t h e  

m e t a b o l i s m  of R N A  (GARREN et  al.3), we b e c a m e  in- 
t e r e s t ed  in t h e  r eac t ion  of card iac  muscle  a n d  l iver  r ibo-  
somes to surgical  t r a u m a  in ad rena l ec to ln i zed  animals .  

Material and methods. I n  15 ma le  r a t s  (Wis t a r  s t ra in ,  
b o d y  we igh t  200-210 g), b i l a t e ra l  a d r e n a l e c t o m y  was per-  
fo rmed  p e r  l a p a r o t o m i a m  u n d e r  e t h e r  anaes thes ia .  The  
an i ma l s  were d e c a p i t a t e d  on  t h e  5 th  p o s t -o p e ra t i v e  day.  


