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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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Animals Anaesthesia No. of 
animals 

No. of atrial 
receptors 

A B 

Inter- A : B 
mediate ratio 

Cats Nembutal or 
chloralose 14 

Dogs Nembutal 20 

Monkeys Nembutal or 
chloralose 8 

Rabbits Nembutal or 
urethane 20 

35 61 11 1:1.8 

3 47 2 1:16 

0 8 0 0:8 

0 0 0 0:0 

The poss ibi l i ty  of a t r ia l  a f fe ren t  f ibres in the  laryngeal  
communicans  has  to  be considered in view of t he  observa-  
t ions  of CASTENFORS, KNUTTSON and  SJOSTRAND 1~ in 
rats .  Though  the  laryngeal  communicans  in the  r abb i t s  
has  no t  been screened in the  p re sen t  s tudy,  ANDREW 11 
did no t  f ind in it any  fibres w i th  a cardiac r h y t h m .  This  
makes  i t  unl ikely t h a t  t he re  are  a t r ia l  a f fe ren t  f ibres 
coursing via  th is  route .  

This s t u d y  does no t  rule ou t  the  possibi l i ty  of a t r ia l  
recep tors  wi th  non -medu l l a t ed  af ferent  connect ions .  This  
is because,  in t h a t  case, the  ac t iv i ty  would no t  have  the  
same rela t ion to  the  ECG as w h e n  the  af ferent  f ibres are 
medul la ted .  The slower conduc t ion  veloci ty  of t he  
non-medu l l a t ed  f ibres would make  the  t y p e  B ac t iv i ty  
liable to  be mi s t aken  for ar ter ia l  ba ro recep to r  ac t iv i ty .  
Bu t  AARS 12 found t h a t  a f fe ren t  f ibres w i th  a ba ro recep to r  
p a t t e r n  of ac t iv i ty  in the  depressor  nerve  of the  r ab b i t  
had  conduc t ion  velocit ies in the  medul la ted  fibre range.  

CLEMENT, PELLETIER a n d  SHEPHERD la showed reduced  
renal  s y m p a t h e t i c  ac t iv i ty  in response  to dex t r an  infusion 
and  increased ac t iv i ty  in response  to bleeding in rabbi ts .  
These responses  were abol ished by  v a g o t o m y  or cooling 
the  vagi  to 2-5 ~ They  sugges ted  the  possible involve-  
m e n t  of receptors  in the  low pressure  sys tem,  imply ing  
the  classical atr ial  receptors .  F r o m  our results,  i t  seems 
more  likely t h a t  the i r  responses  were med i a t ed  t h ro u g h  
some o the r  a f fe ren t  fibres, e.g. non-medu l l a t ed  vagal  
f ibres f rom the  h e a r t  or e lsewhere which  would also be 
blocked a t  a t e m p e r a t u r e  of 2-5 ~ (PAINTAL la). 

In  conclusion, our  resul ts  suggest  t h a t  t he  t y p e  A and  
t y p e  ]3 atr ia l  receptors  are d i f fe ren t  func t iona l  categories.  

Summary. The difference in the  f r equency  d i s t r ibu t ion  
of the  A and B types  of a t r ia l  recep tors  in d i f ferent  labo- 
r a to ry  animals  suggests  t h a t  the  two  t y p e s  belong to 
func t iona l ly  separa te  categories.  

P. S. RAO, M. FAHIM and B. N. GUPTA15 

Department o/ Physiology, 
Vallabhbhai Patel Chest Institute, 
Delhi, 770007 (India), I7 February 1975. 

10 j .  CASTENFORS L, KNUTTSON anc T. SJOSTRAND, Aeta plysiol. 
scand. 84, 355 (1972). 

11 g. L. ANDREW, J. Physiol., Lond. 125, 352 (1954). 
12 H. AARS, Acta physiol, scand. 83, 335 (1971). 
13 D. L. CLEMENT, C. i. PELLETIER and ]. T. SHEPIIERD, CirculatioH 

Res. 31, 824 (1972). 
14 A. S. PAINTAL, J. Physiol, Lond. 193, 523 (1967). 
15 This work was supported in part by the Airforce Office of Scientific 

Research, United States Airforce under Grant No. EOOAR-68- 
0037 and No. AI;OSR-71-2149. B.N.G. and P.S.R. were supported 
by the Couucil of Scientific arid Industrial Research and M.F. by 
the Indian Council of Medical Research during the investigation. 
We are grateful to Prof. A. S. PAtNTAL and Dr. P. D. GUPTA for 
advice and guidance. 

Study on Se_x-Specific Transferrin Po lymorphism and on the Identification of 
Transferrins by Radioadtive Labellin~ 

The e lec t rophore t ic  separa t ion  of mouse se rum has  
shown the  genet ic  p o l y m o r p h i s m  of serum-fl-globulinl ,  2. 
By  labelling the  pro te ins  w i th  59Fe, the  fl-globulin frac-  
t ions  were au torad iographica l ly  ident i f ied as t rans fe r r in  
bands  3. The t r ans fe r r in  locus (Trf), which  shows the  
genetic po lymorph i sm,  consis ts  of 2 alleles (Trf~ and  
Trfb). They  can be d is t inguished by  the  anionic electro-  
phore t ic  migra t ion  of the  fl-globulins. TrI a is r ep resen ted  
b y  the  3 fas ter  mov ing  bands ,  TrI b by  the  3 f rac t ions  
moving  more  slowly. 

In  order  to  inves t iga te  the  t r ans fe r r in  po lymorph i sm,  
we separa ted  the  se rum pro te ins  by  means  of polyacryl -  
amide  gel e lectrophoresis ,  s imilar  to  the  m e t h o d  of 
ABRAHAM et al. 4 (Modificat ions:  L e n g t h  of the  gel 7.5 cm;  
to ta l  m o n o m e r  concen t r a t ion  6.08/100 ml ;  grade of 
po lymer iza t ion  0.86%). 

For  th is  s t u d y  a non- inbred  mouse  popu la t ion  was  
usedS. The popula t ion  was comple te ly  h o m o z y g o t e  w i th  
respec t  to  the  t rans fe r r in  locus (Trfb/Trfb). However ,  in 
t he  fl-globulin f ract ions  some sex-specific differences could 
be observed.  
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