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U p t a k e  of a M e t a b o l i c a l l y  Inert  A m i n o  Acid by  B r a i n  T i s s u e  D u r i n g  H i g h  P r e s s u r e  O x y g e n  E x p o s u r e  

Large  in t r ape r i tonea l  doses of y -aminobu ty r i c  acid 
(GABA) p ro t ec t  animals  agains t  h igh  pressure  oxygen  
(HPO)- induced  convuls ions  1, a p p a r e n t l y  by  e levat ion  of 
bra in  GABA levels. A l though  normal ly  impermeab le  to 
GABA2, a, the  b lood-bra in  barr ier  m a y  be affected by  
H P O  to faci l i ta te  GABA t rans fe r  into t he  bra in  4. At- 
t e m p t s  to  d e m o n s t r a t e  such an HPO-acce l e r a t ed  neurona l  
accumula t ion  of GABA have  been  unsuccessful  5, 6, poss ib ly  
due to  m e t a b o l i s m  of accumula t ing  GABA by  bra in  
GABA-t ransaminase .  

Use of an iner t  amino  acid, such as e -amino- i sobutyr ic  
acid (AIB) 7-9, to assess b lood-bra in  barr ier  func t ion  
under  H P O  would c i r cumven t  t he  p rob lem of in t ra-  
neuronal  me tabo l i sm  of t he  admin i s t e red  amino  acid. 
The effect  of H P O  on the  up take  of A I B  into  the  bra in  
f rom the  blood is r epor ted  in th is  s tudy.  

Methods. Male VVistar rats,  w e i g h i n g  180-190 g, were 
in jec ted  s.c. w i th  0.54 ml  0.9% NaC1 conta in ing  5 ~xc 
AIB-1-C ~4 (specific ac t iv i ty  10 mC/mM).  15 min  af ter  
inject ion,  t he  ra t s  were exposed  in ind iv idua l  lucite 
chamber s  to 4 pressures  of oxygen,  52, 60, 68 and  75 psig, 
for 30 min.  Ra t s  ma in t a ined  at  a m b i e n t  pressure  served as 
controls .  Animals  were decap i t a t ed  as quickly as possible 
af ter  decompress ion ,  and bra in  t issue and blood collected 
and  p repa red  for analysis  according to  the  m e t h o d  of 
RAISZ and  O'BRIEN 10. Only non-convulsed  ra ts  were used. 
Rad ioac t i v i t y  of se rum and  bra in  was measured  using a 
Packa rd  Scint i l la t ion Spec t rometer .  Counts  were correc ted  
for quench ing  by  in te rna l  s t anda rd i za t ion  and AIB-C 14 
con t en t  expressed  as d i s in tegra t ions  per  minu te  (dpm). 

Results and discussion. The results  of the  e x p e r i m e n t  
are shown in t he  Table.  Exposu re  to  the  var ious  pressures  
of oxygen  resul ted  in s ignif icant ly  decreased (P  < 0.02) 
bra in  concen t ra t ions  (dpm/g wet  wt) of isotope compared  
to the  contro l  value.  Serum concen t ra t ions  (dpm/ml)  

were s imilar ly  decreased.  Changes in bra in  concen t ra t ions  
were d i rec t ly  re la ted  to  changes  in serum concen t ra t ions  
of AIB-1-C ~4 (overall correla t ion coeff icient  r = +0.62) .  
Compar ison of the  concen t ra t ions  in bra in  to  those  in 
serum (T/S) revealed no s ignif icant  changes  wi th  pressure.  

I t  is ev iden t  f rom these  resul ts  t h a t  a f lux of A I B  into 
the  bra in  is d e p e n d e n t  upon  the  serum concen t ra t ion  and 
is no t  accelera ted  by  HPO.  I t  m igh t  be concluded also 
t h a t  the  func t iona l  in tegr i ty  of the  b lood-bra in  barrier ,  
a t  least  to AIB,  r ema ined  una l te red  dur ing  H P O  exposure.  
Al though  GABA t r a n s p o r t  m a y  occur vi~ a d i f fe rent  
p a t h w a y  to t h a t  of AIB,  the  p resen t  f indings wi th  A I B  
and those  previous ly  wi th  GABA 5,6 suggest  t h a t  blood-  
bra in  barr ier  pe rmeab i l i t y  to GABA is no t  a l tered by  
HPO,  and t h a t  the  p ro tec t ive  act ion of GABA agains t  
H P O - i n d u c e d  convuls ions 1,4 migh t  no t  be due to  an 
HPO-acce le ra t ed  t r a n s p o r t  of GABA into  the  brain.  In  
view of the  s imul taneous  decreases in AIB  levels in bra in  
t issue and  serum, it is ev iden t  t h a t  H P O  accelera ted the  
clearance of A I B  f rom the  blood. Changes in func t iona l  
ac t iv i ty  of o ther  organs caused by  HPO,  such as liver and  
kidney,  migh t  be involved in th is  accelera ted clearance u.  

Rdsumd. L'6 tude  de l ' absorp t ion  de l 'acide =-aminoiso- 
butyr ic-C *~, par  les t issus du cerveau des ra t s  expos6s g 
des pressions vari6es d 'oxyggne,  a sugg6r6 que l 'hyper -  
press ion d 'oxyg~ne n ' inf luence  pas  la perm6abi l i t6  de la 
barri6re h6moenc@hal ique .  
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Brain-serum concentrations and tissue/serum ratio (T/S) of AIB-1-C 14 
during hyperbaric oxygen exposure 

Groups Brain Serum T/S 
(dpm/g wet wt.) (dpm/ml) 

Control (13) 7,533 =E 172 30,905 ~ 743 0.245 ~ 0.007 

52 psig (10) 6,856 ~ 2L 190 26,070 ~ -- 496 0.264 • 0.008 

60 psig (9) 6,264 ~ • 167 27,405 ~ ~ 1,094 0.230 ~- 0.010 

68 psig (8) 5,652 ~ =t- 314 27,070 ~ -t= 922 0.210 =L 0.016 

75 psig (14)  6,614~ =~ 266 26,804 ~ • 1,157 0.250 • 0.012 

Number of animals in parenthesis. �9 P < 0.02, significant difference 
from the control group. 

1 j .  D. WOOD, W. J. WATSON and F. M. CLYDESALE, J. Neurochem. 
70, 625 (1963). 

2 N. M. VAN G~LDER and K. A. C. EL~IOXT, J. Neuroehem. 3, 139 
(1958). 

a W. E. WILSON, R. J. HILL and R. E. KOEPPE, J. Biochem. 234, 347 
(1959). 
J. D. WOOD and W. J. WATSON, Can. J. Physiol. Pharmac. 42, 641 
(1964). 

s D. H. FORD and R. K. RHINES, J. neurol. Sei. 10, 331 (1970). 
s j .  D. WOOD, M. W. RADOMSKI and W. J. WATSON, Can. J. Biochem. 

49, 543 (1971). 
M. W. NOALL, T. R. RINGS, L. M. WALKER and H. N. CHRIST~NSEN, 
Science 126, 1002 (1957). 

s T. R. RIGGS and L. M. WALKER, J. biol. Chem. 233, 132 (1958). 
9 R. KI:T•ER, J. A. SI~S and M. W. GORDON, J. Neuroehem. 6, 311 

(1961). 
lo L. G. RAisz and J. E. O'BRIEN, Am. J. Physiol. 205, 816 (1963). 
11 DCIEM Research Paper No. 849. 


