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E x p e r i m e n t s  showed tha t ,  when  high ampl i tude  im- 
pulsa t ion  had  been abol ished by  hexonium,  the  carot id  
c lamping was no t  followed by  the  cons t r ic t ion  of spleen 
res is tance vessels, while a capac i tance  vessel  response  
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Fig. 2, Direct correlation between changes of venous outflow from 
spleen vessels and the rate of low amplitude impulses in splenic 
nerve under pressor carotid sinus reflex after hexonium (2 mg/kg). 
Abscissa, magnitude of outflow changes in ml (AU, nil); ordinate, 
impulse rate in % to control (AI, %). 

(constr ic t ion or di la tat ion)  was pe r s i s t en t  in m o s t  cases. 
Venous outf low increased by  4.2 i 0.8% above  control  
in 50% of exper iments ,  decreased by  6.8 • 2.9% in 33%, 
and was unchanged  in 17% of exper iments .  

Changes of t he  low ampl i tude  impulse  ra te  in the  splenic 
nerve  were of the  same direct ion as those  of the  venous  
out f low in 79%. The increase of impulse  ra te  (by 8.5 i 
2,4% on the  average) in 15% of cases was accompanied  
by  a rise of venous  outflow, and  in 33.3% of cases de- 
crease of t he  impulse  ra te  (by 14.3 • 4.7%) was accom- 
pan ied  by  an out f low decrease.  These d a t a  are summar ized  
in Figure 1. 

Correlat ion and  regression analys is  showed t h a t  a 
d i rect  correla t ion exis ted  be tween  the  changes  of low 
ampl i tude  impulse  ra te  and the  changes  of venous  outf low 
(r = 0.511, p < 0.02): the  more  the  increase of low 
ampl i tude  impulse  ra te ,  the  more  the  magn i tude  of 
venous  out f low increase ; and the  more  the  decrease of the  
impulse  rate,  the  lesser was the  out f low (Figure 2). 

Thus,  the  s t u d y  of the  vasomoto r  react ions  of the  spleen 
wi th  s imul taneous  recording of the  ef ferent  s y m p a t h e t i c  
ac t iv i ty  pe rmi t s  us to suggest  t h a t  h igh  ampl i tude  im- 
pulsa t ion  is re la ted  to the  responses  of res is tance  vessels, 
and low ampl i tude  impulses,  to the  responses  of capaci t -  
ance vessels. 
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Summary.  The order  of po t ency  of 'b inding '  of b o t h  g lu tamate  and  aspa r t a t e  to synap tosomal  f rac t ions  of bra in  regions 
was:  cerebellar  cor tex  >> cauda te  nucleus ~ cerebral  cor tex  > medul la  ~ pons  > corona radia ta .  G lu t ama te  was 
bound  to a grea te r  e x t e n t  t h a n  a spa r t a t e  to par t ic les  of all regions s tudied,  excep t  for cerebral  cortex.  

L-Glutamate  and  L-asparate,  leading cand ida tes  for 
roles as exc i t a to ry  neuro t ransmi t t e r s ,  are the  mos t  po t en t  
and qu ickes t -ac t ing  exc i t a to ry  agents  p resen t  in the  
m a m m a l i a n  CNS 2-4. Since 'h igh ' -  and  ' low-aff ini ty '  
up take  processes for these  amino acids in var ious  CNS 
regions 5-~ and the i r  subcel lular  d i s t r ibu t ions  8 are ve ry  
similar, we have  devised a simple m e t h o d  b y  which  
regional differences in the i r  'b inding '  can be d e m o n s t r a t -  
ed, as has been shown for GABA, glycine and taur ine  9-~a. 

Materials and methods. Adul t  male cats  (2.8-3.3 kg) 
were anes the t ized  wi th  p e n t o b a r b i t o n e - N a  + (30 mg/kg) 
and  t h e n  killed by  air embolism.  Regions  of the  bra in  
were dissected out  on a chilled, mois t  surface, weighed,  
and homogenized  in 10 volumes of ice-cold isosmotic  
(0.32 M) sucrose solution.  All fu r ther  opera t ions  were 
conduc ted  a t  0~ The subcellular  f rac t iona t ion  proce- 
dure  employed  was essent ia l ly  t h a t  of GRAY and  WIalTT- 
AKER a4, as modif ied  x~ excep t  t h a t  the  'b inding '  of L- 
g lu t ama te  and  L-aspar ta te  to  synap tosome-enr iched  
f ract ions  was examined  in a balanced,  b icarbona te -buf -  
fered medium,  r a the r  t h a n  in sucrose solutions.  The 
osmolari t ies  of t he  ions p re sen t  in th is  glucose free me- 
d ium were;  Na +, 147.3; K +, 3.5; Ca ++ , 1.3; Mg ++, 1.2; 
C1-, 128.5; HCO3- , 24.55; P O 4 - - -  , 0.45 and SO 4 -, 1.2 
mOsmoles / l i te r ;  to ta l  osmola r i ty  ~_ 308 m O s M ;  p H  
was 7.4 af ter  equi l ibra t ion  wi th  95% O J 5 %  CO 2. 

Por t ions  (4.0 ml) of homogena te s  represen t ing  0.364 g 
tissue, were cent r i fuged a t  1000 • 10 min to  prepare  

f i rs t  s u p e r n a t a n t  ($1) fractions.  Centr i fugat ion of 3.0 ml 
por t ions  of S~ fract ions a t  17,000• 30 min provided 
synap tosoma l  mi tochondr ia l  (P~) fractions,  which  were 
re -suspended  in 3.0 ml of 0.32 M sucrose solut ion and 
re-centr i fuged a t  17,000 • g, 30 rain. W a s h e d  P~ fract ions 
were re -suspended  in 3.0 ml  of physiological  medium,  
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and 250 ttl a l iquots  of these  suspensions were p ipe t t ed  
into centr i fuge tubes.  Then,  250 ~1 of physiological  me- 
d ium were added  and the  samples  were mixed  and  al- 
lowed to s t and  for 10 min  a t  0~ Last ly,  0.5 ml of a 
rad ioac t ive  solut ion which  p rov ided  final concen t ra t ions  
of 2.1 •  -7 M of U-14C-L-glutamate (New Eng land  
Nuclear  Corp.;  234 mCi/mmole)  and 2,3-aH-L-aspartate  
(New Eng land  Nuclear  Corp.;  26 Ci/mmole) were added,  
and the  samples  were mixed  and  allowed to  s t and  a t  
0~ for 15 rain before final cent r i fugat ion  a t  17,000 • 
30 min. Pel le t  and s u p e r n a t a n t  f ract ions  were p repa red  
for de t e rmina t i on  of radioactivity~~ The use of 
0.5 •  -6 M ~4C-sucrose (New Eng land  Nuclear  Corp.;  
505 mCi/mmole) in the  media  in ident ical  expe r imen t s  

'Binding' of glutanlate and aspartate to synaptosomal fractions of 
6 regions of the feline brain 

Brain region nmole/g P2 in non-sucrose space 

14C-glutamate aH-aspartate 

Cerebellar cortex 10.7 • 0.5 b 7.1 ~z 0.4 
Cerebral cortex 3.2 ~ 0.1 3.2 • 0.2 
Pons 2.7 ~ 0.05 b 1.9 ~_ 0.04 
Medulla oblongata 2.9 ~ 0.06 ~ 2.0 ~- 0.05 
Caudate nucleus 3.9 =c 0.l �9 3.3 ~ 0.15 
Corona radiata 1.6 ~_ 0.1 �9 1.2 • 0.1 

Final coiicentrations of l~C-glutalnate and 3H-asparate in the medium 
were 2.1 • 10 -~ M (see Methods); radioactivity was determined by a 
double-isotope method m. Means • SEM; 17 or 18 tissue sampIes 
in all cases; ~ and b indicate, respectively, p < 0.01 and p < 0.001, 
when these values are compared with corresponding values for ~H- 
aspartate; all values for the 'binding' of l~C-glutamate and aH- 
aspartate to particles of cerebellar cortex were significantly greater 
(p < 0.001) than those for all other regions (Student's t-test; two 
tailed). 

pe rmi t t ed  correct ion for t he  amo u n t s  of aH and 14C en- 
t r ap p ed  in s u p e r n a t a n t  fluid of the  pellets.  All da ta  were 
corrected for the  amo u n t s  of amino acids p resen t  as oc- 
cluded s u p e r n a t a n t  fluid of the  pellets  1~ 

Results  and discussion. Resul ts  shown in the  Table in- 
d ica ted  t h a t  b o t h  amino acids were bound  to  a consider-  
able e x t e n t  to par t ic les  p repared  f rom all regions of the  
brain  t h a t  were s tudied,  and  t h a t  p ronounced  regional  
differences exis ted in th is  'b inding ' .  The order  of p o t e n c y  
of 'b inding '  of g lu t ama te  and  a spa r t a t e  to the  par t ic les  
was; cerebellar  cor tex  >> cauda te  nucleus _>_ cerebral  
cor tex  > medul la  ob longa ta  ~ ports > corona radia ta .  
G lu tamate  was bound  to  a grea ter  ex t en t  t h a n  a spa r t a t e  
to par t ic les  of all regions s tudied,  excep t  for cerebral  
cortex.  This s t u d y  has revealed t h a t  s ignif icant  differ- 
ences exis t  in the  'b ind ing '  of g lu tamate  and  aspa r t a t e  
to synap tosome-enr i ched  fract ions of some cerebral  
s t ructures .  These differences,  like those  observed in 
studies of t he  'b inding '  of GABA and glycine to synap to -  
somal f rac t ions  of cerebral  cor tex and spinal cord 9,10, 
canno t  be expla ined s imply  by  differences which exis t  in 
the  endogenous  t issue con ten t s  of these  amino acids, and 
consequent ly ,  t h e y  could be re la ted  to the  physiological  
act ions of these  amino acids, e.g., to  mechan i sms  of 
t r ansmi t t e r - i nac t i va t i on  ( ' re-uptake ' )  and /or  receptor-  
in teract ion.  I t  is n o t e w o r t h y  *.hat the  results  p resen ted  
herein revealed regional  differences t h a t  could no t  be 
shown clearly by  kinet ic  s tudies  of the  up take  processes 
for these amino acids, e.g., 5,6. Such differences migh t  
even become more p ronounced  if b inding  s tudies  are 
carried out  in the  absence of Na + (see ref. i~). 
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Summary .  Cont inued PG synthes is  in the  early stages of essent ial  hype r t ens ion  m i g h t  reflect  an ac t iva t ion  of the  renal  
an t ihype r t ens ive  funct ion  in respect  to  neurogenic  and/or  ho rmona l  press ion stimuli,  subsequen t ly  a deficiency of 
renal  PG synthes i s  re la ted  to  i rreversible changes  wi th  t he  k idney  would  lead to  the  p repoderance  of a pressure  me- 
chanism,  resul t ing  to  a fu r ther  increase of blood pressure.  

The ident i f ica t ion  of the  p o t e n t  an t ihype r t ens ive  
p ros tag land ins  (PGs) in the  renal  medul la  2, a has  p rov ided  
fu r the r  suppor t  for the  concep t  t h a t  s ta tes  of an imal  and  
h u m a n  h y p e r t e n s i o n  m a y  resul t  f rom a def iciency of 
renal  depressor  systems4.  Since na tu ra l  PGs occurr ing in 
t he  urine have  been  t h o u g h t  to  ref lect  renal  PGs syn the -  
sis 5, the  de tec t ion  of u r inary  PGs in pa t i en t s  wi th  ar ter ia l  
hypertension could serve as a useful tool for testing this 
hypothesis. We therefore decided to invesigate the presence 
of substances with chromatographic behaviour and the 
bioassay properties of PGs in the urine of a group of 
patients with essential hypertension. The results are sug- 
gestive of a deficiency in renomedullary PG synthesis 
related to the evolution of the hypertensive disease. 

Patients  and methods. 21 pa t i en t s  wi th  essent ial  
hyper tens ion ,  15 males  and  6 females, aged 19 to 53 
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