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acids. This v iew has  recent ly  been  sus ta ined  x2-~4. An 
inh ib i to ry  al losteric effect,  due  to  b ind ing  of t he  sugar  
suff ic ient ly  close to  the  amino ac id-binding site or vice- 
versa, was suggested.  Given the  charac ter i s t ics  of t he  
expe r imen ta l  t echn ique  used in the  research  descr ibed 
here, i t  is impossible  to decide f rom the  resul ts  which  of 
t he  va ry ing  in t e rp re t a t ions  offered to expla in  th is  phe-  
nomenon  i~ the  mos t  acceptable ,  even t h o u g h  the  mu t u a l  
in te rac t ion  be tween  galactose and leucine in vivo is ve ry  
clearly conf i rmed.  

Summary. The inh ib i to ry  act ion of L-leucine on the  in- 
tes t inal  absorp t ion  of D-glucose and  o-galactose ,  as well 
as t he  inh ib i to ry  act ion of D-galactose on the  absorp t ion  
of L-leucine at various concentrations by  r a t  small  
in tes t ine  has  been  studied.  The fu r the r  effect  was more  

clearly ev idenced when  the  m e d i u m  was  pe r funded  
t h ro u g h  the  in tes t ine  in a closed circuit  s y s t em using a 
per is ta l t ic  pump .  
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T h e  E f f e c t s  of  J a u n d i c e d  P l a s m a  a n d  H y p e r c h o l e s t e r o l a e m i c  P l a s m a  o n  V a s c u l a r  

S e n s i t i v i t y  to  I n j e c t e d  N o r a d r e n a l i n e  

Altera t ions  in renal  perfus ion have  been  shown in a 
va r i e ty  of liver diseases 1,2. We  have  inves t iga ted  the  
poss ib i l i ty  t h a t  th is  m a y  be due to a p o t e n t i a t e d  pressor  
response to  c i rculat ing noradrena l ine  (NA). 

Isola ted  perfused  k idneys  and segments  of r ab b i t  
femoral  a r t e ry  were r emoved  f rom an anaes the t i zed  animal  
and perfused  at  cons t an t  flow in a wa rmed  organ ba th .  
The p repa ra t ions  wer  first  per fused  wi th  a physiological  
saline solut ion conta in ing  NaC1 118.0, KC1 4.69, NaH2PO 4 
1.33, NaHCO 3 25.0, glucose 5.56, CaC12 2.52 and  MgCI~ 
1.05 raM~1 and  the  perfus ion pressure  was mon i to red  
p rox imal  to  the  prepara t ion .  As the  flow was c o n s t a n t  
(4-5 ml/min) ,  any  change  in res is tance  of the  sys t em was 
ref lected in a change  in perfus ion pressure.  

The ar ter ia l  cons t r i c to r  responses  to  NA were de ter -  
mined  by  graded  in ject ion of NA in w a r m e d  saline as a 
bolus in to  the  pe r fusa te  jus t  p rox imal  to the  p repa ra t ion .  
These responses  were ob ta ined  before, du r ing  and  af ter  
perfus ion of the  p repa ra t ion  wi th  the  expe r imen ta l  
p lasma.  

Figure  1 shows a 10g dose/ response  p lo t  for a typ ica l  
expe r imen t  when  jaund iced  baboon  p lasma  was  used. I t  
can be seen t h a t  the  jaundiced  p lasma  caused the  dose/  
response curve to shi f t  to  the  left of the  ini t ial  curve  
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Fig. 1. Kidney log dose/responses jaundiced plasma. Kidney re- 
sponses in mm Hg (y axis) plotted against the doses of injected NA 
(x axis). The closed circles show the responses to NA obtained when 
Krebs was initially perfused. The open circles show those obtained 
when the jaundiced plasma was perfused, and the open triangles 
show those when Krebs was re-perfused. It can be seen that jaundiced 
plasma shifts the curve to the left and that the washout returns the 
et!rve towards normal. 
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Fig. 2. Artery log dose/responses - lipid plasma. This graph shows 
the artery responses in mm Hg (y axis) plotted against the doses of 
injected NA (x axis). The closed circles show the responses obtained 
to NA when Krebs was initially perfused. The open circles show 
those obtained when the hypercholesterolaemic plasma was perfused, 
and the open triangles show those when Krebs was re-perfused. It 
can be seen that the plasma shifted the curve to the left and the 
washout moves back towards normal. 
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i n d i c a t i n g  t h a t  a p o t e n t i a t i o n  of t he  effects  of N A  h a d  
occurred.  W h e n  t h e  p l a s m a  was  w a s h e d  out ,  t h e  cu rve  
r e t u r n e d  t owards  normal .  Th i s  p a t t e r n  was r epea t ed  in all  
of t he  5 k i d n e y  e x p e r i m e n t s  a n d  5 a r t e r y  expe r i m en t s .  No 
p o t e n t i a t i o n  was  seen in  8 con t ro l  e x p e r i m e n t s  w h e n  
n o r m a l  p l a s m a  was perfused.  

M a n y  c o n s t i t u e n t s  of p l a s m a  are inc reased  in  jaundice ,  
a n d  these  resu l t s  would  sugges t  t h a t  one or  more  of t h e m  
was  p o t e n t i a t i n g  t h e  effect  of NA.  One poss ib i l i ty  was  
t h o u g h t  to  be  t h e  s teroids.  I t  has  b e e n  s h o w n  in  h e a r t  
muscle  t h a t  choles tero l  a n d  o t h e r  s te ro ids  p o t e n t i a t e  t h e  
effects  of N A  b y  i n h i b i t i n g  t he  c a t e c h o l a m i n e ' s  ex t r a -  
n e u r o n a l  u p t a k e  a n d  m e t a b o l i s m  3. As j aund ice  shows a n  
e l eva t ion  in t o t a l  choles tero l  4 associa ted  w i t h  an  e l eva t ion  
of f l- l ipoproteins,  we h a v e  also cons idered  t he  effects of a 
h y p e r t i p i d a e m i c  p lasma .  

I n  FREDRICKSON'S S t y p e  I I  hype r l ip idaemia ,  t h e r e  is a n  
increased  p l a s m a  choles te ro l  s imi la r  to  t h a t  occur r ing  in 
jaundice .  60 m l  samples  of hepa r i n i zed  p l a s m a  were  
t a k e n  f rom fas t ing  p a t i e n t s  w i t h  FREDRICKSON'S t y p e  
I la  hype r l i p idaemia ,  a n d  3 of these  samples  pooled to  
pe r fo rm  a n  a r t e r y  expe r i m en t .  F igure  2 shows a log dose/  
response  p lo t  of t h e  effects  of N A  on  a n  a r t e r y  before,  
d u r i n g  a n d  a f t e r  pe r fus ion  w i th  t h e  hype r l i p idaemic  
p lasma .  An  N A  p o t e n t i a t i o n  was found  in t h i s  e x p e r i m e n t  
a n d  in 5 o the r s  w h e n  t he  p l a s m a  was perfused.  No po ten -  
t i a t i o n  was found  w h e n  us ing  n o r m a l  h u m a n  p lasma.  

T h u s  our  resu l t s  would  sugges t  t h a t  t h e  a l t e red  r ena l  
pe r fus ion  found  in j aund i ce  (pa r t i cu la r ly  d u r i n g  per iods  
of h y p o t e n s i o n  e) m a y  be  due  to a p o t e n t i a t e d  pressor  
response  to  c i rcu la t ing  ca techo lamines .  One poss ible  
c o n s t i t u e n t  caus ing  t h i s  could  be t h e  increased  /3-1ipo- 

p r o t e i n  a n d  cholesterol .  H y p e r c h o l e s t e r o l a e m i a  m a y  well  
be  more  i n t i m a t e l y  r e l a t ed  w i t h  pa tho log ica l  t i s sue  
i schaemias ,  such  as ca rd iac  infarc t ion ,  t h a n  we ye t  
realise.  

Summary. J a u n d i c e d  p l a s m a  a n d  p l a s m a  f rom h y p e r -  
l ip idaemic  p a t i e n t s  was  pe r fused  in to  a n  i so la ted  a r t e r y  
or k i d n e y  p r e p a r a t i o n .  The  responses  of t he  a r t e r y  to 
doses of n o r a d r e n a l i n e  w h e n  K r e b s  so lu t ion  was per fused  
were  c o m p a r e d  to  t h e  responses  w h e n  t h e  p l a smas  were  
perfused.  I t  was  found  t h a t  b o t h  j a u n d i c e d  a n d  h y p e r -  
l ip idaemic  p l a smas  p o t e n t i a t e d  t he  effects of n o r a d r e n a l i n e  
on  t h e  i so la ted  a r te r ies  a n d  k idneys .  
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Relative Distribution of Types A and B Atrial Receptors in Do~s,  Cats, Monkeys and Rabbits 

PAINTAL 1 descr ibed  m a i n l y  two types  of r ecep tors  in  
t he  walls  of t h e  ca rd iac  a t r ia .  The  t y p e  A recep tors  fire 
d u r i n g  a t r i a l  c o n t r a c t i o n  a n d  t he  t y p e  B fire d u r i n g  
a t r i a l  filling. I n  add i t ion ,  he  recognized a n  i n t e r m e d i a t e  
t y p e  w i t h  b u r s t s  of d i scharge  d u r i n g  b o t h  phases .  The  
impulses  f rom all these  recep tors  are t r a n s m i t t e d  in 
v a g a l  a f f e r en t  fibres. T he  occur rence  of t he  i n t e r m e d i a t e  
t y p e  of r ecep to r  leads  to  t he  poss ib i l i ty  t h a t  t h e  two  
m a i n  t ypes  be long  to  t h e  same  popu la t ion .  I t  was  
sugges ted  b y  PAINTAL ~ t h a t ,  if t h e  two  types  of r ecep tors  
were func t i ona l l y  s imilar ,  t hen ,  in  a r a n d o m  sample  
s tudy ,  t h e  i n t e r m e d i a t e  t y p e  shou ld  occur  more  f r e q u e n t l y  
t h a n  t h e  ' pu re '  types ,  viz. t h e  A a n d  B types .  Th i s  
poss ib i l i ty  was  e x a m i n e d  in t h i s  s t u d y  on  dogs, ca ts ,  
m o n k e y s  a n d  r abb i t s .  T he  resu l t s  of t h i s  s t u d y  h a v e  been  
p r e s e n t e d  in a n  a b s t r a c t  e lsewhere 3. 

Methods. I n  a n a e s t h e t i z e d  an ima l s  b r e a t h i n g  spon t a -  
neously ,  n e r v e  impulses  were  m o n i t o r e d  f rom t he  cerv ica l  
v a g a l  a f fe ren t s  us ing  c o n v e n t i a l  t e c h n i q u e s  1. The  m a i n  
c r i t e r ion  for  i den t i f i ca t ion  of a t r i a l  r ecep tors  was  t he  
t i m e  r e l a t i on  of t h e i r  d i scharge  to  t h e  ECG. O t h e r  
c r i t e r i a  descr ibed  b y  PAINTAL 1'4'5 were also used. Since 
e v e r y  one of t h e  end ings  ident i f ied  as a n  a t r i a l  r ecep to r  
w i t h  i n t a c t  ches t  h a s  been  loca ted  in t h e  r i g h t  or  lef t  
a t r i u m  a f t e r  open ing  t he  ches t  1, ~, 4, 6, p u n c t a t e  loca t ion  x 
was cons idered  u n n e c e s s a r y  in t h i s  s t u d y  to  e s t ab l i sh  t h e  
loca t ion  of t h e  recep tor .  

Results and discussion. T h e  resu l t s  are  s u m m a r i z e d  in  
t h e  Table .  I t  is c lear  t h a t  t h e  re la t ive  d i s t r i b u t i o n  of t h e  
two  m a i n  t y p e s  of a t r i a l  r ecep tors  is d i f fe ren t  in d i f fe ren t  
an imals .  One t y p e  can  occur  to  t he  r e l a t ive  or n e a r l y  
t o t a l  exc lus ion  of t h e  o ther .  Th i s  suggests  t h a t  t h e y  

differ  func t iona l ly .  This  is also s u p p o r t e d  b y  the  obse rva -  
t i on  t h a t  t h e  i n t e r m e d i a t e  r ecep to r  does n o t  occur  more  
f r e q u e n t l y  t h a n  t he  ' pu re '  types .  

The  t y p e  A:  t y p e  B ra t io  of 1:1.8 in  ca t s  in t he  p r e s e n t  
s t u d y  is c o m p a r a b l e  to  1DAINTAL'S 2 ra t io  of 1 : 1 a n d  to  t he  
ra t io  of 5 : 8 seen in t he  d a t a  of ARNDT et  al. 7. The  ra t io  
o b t a i n e d  in m o n k e y s  is in  r easonab le  a g r e e m e n t  w i t h  t h e  
f igures of CHAPMAN a n d  PBARCES, who  found  8 t y p e  B 
recep tors  to  one of t y p e  A. 

Our  fa i lure  to  f ind  a n y  e l ec t rophys io log ica l ly iden t i f i ab le  
a t r i a l  r ecep tors  in  t he  aor t i c  or  vagus  ne rves  of t he  
r a b b i t  is in  keep ing  w i t h  t h e  o b s e r v a t i o n  9 t h a t  n e r v e  
end ings  in t h e  a t r i a l  e n d o c a r d i u m  of t he  r a b b i t  are s c a n t  
in  n u m b e r ,  a n d  t h e  few t h a t  are  p r e s e n t  are  i l t formed 
compared  to  t hose  in ca t s  a n d  dogs. However ,  i t  m u s t  
be  n o t e d  t h a t  we h a v e  b e e n  look ing  on ly  for a f f e r en t  
a c t i v i t y  w i t h  a card iac  r h y t h m .  The re  m a y  be  a t r i a l  
end ings  w i t h  a n  i r regu la r  d ischarge .  
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