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Frequency distribution of different types of atrial receptors 

Specialia I175 

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.  
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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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Electrophoretifi patterns of mouse serum proteins. * : gravid; ** : non-gravid. 

The  e l ec t rophore t i c  s e p a r a t i o n  of t he  s e rum p ro t e ins  of 
i n f a n t  a n d  a d u l t  mice showed  t h a t  t he  t r a n s f e r r i n  b a n d s  
could  n o t  be  seen in 3-day-old  animals .  The  b a n d s  did  n o t  
a p p e a r  un t i l  t h e  mice  were 10-12 days  old. A t  t h e  age of 
about 30 days ,  w h e n  t h e  an ima l s  were  a l r eady  sexua l ly  
m a t u r e ,  a d i f ference  w i t h  r ega rd  to t h e  t r an s f e r r i n  frac- 
t ions  b e t w e e n  male  and  female  an ima l s  was  found  (Fig- 
ure).  

I n  th i s  d i m o r p h i s m  the  1st a n d  3rd t r a n s f e r r i n  b a n d s  
b e c a m e  v e r y  m a r k e d  in t he  ma le  se rum,  whi le  in  t h e  
female  s e r u m  samples  t he  f i rs t  b a n d  was cons id e r ab l y  
l ighter .  The  d e n s i t o m e t r i c  m e a s u r e m e n t  of t he  s e p a r a t e d  
p ro t e in  f r ac t ions  of 115 male  and  115 female  mice  re- 
vea l ed  a s ign i f i can t  di f ference (p < 0.001) b e t w e e n  t h e  
p r o t e i n  conterLt of t h e  3 T r f - b a n d s  in  t h e  ma le  (18.38~ 
of t h e  t o t a l  p ro te in )  a n d  in t he  female  an ima l s  (17.35%).  

Moreover ,  a n  a d d i t i o n a l  f r ac t ion  a b o v e  t he  t r a n s f e r r i n  
b a n d s  was obse rved  a m o n g s t  t h e  females  only. The  pro-  
t e i n  p a t t e r n  was  t he  same  in g rav id  a n d  n o n - g r a v i d  
an imals .  I n  t h e  i n b r e d  mice popu l a t i ons  B A L B / C / A / B O M ,  
CBA/J~ D E / J ,  Cs=BL/6 J a n d  A U / S s J  t h i s  f r ac t ion  could 
n o t  be  found.  

Test for the differences in the average counting rate in 5 [ractions 

Fractions 

1 2 3 4 

Average coUnting 
rate per 1% protein 5.96 7.11 4.74 4.80 4.75 

Differences between 
the fractions 
2 + 
3 + + 
4 + + 
5 + + -- -- 
+ Significant at p < 0.001; --, not significant. 

The  ques t ion  w h e t h e r  t h e  a d d i t i o n a l  b a n d  is p a r t  of t he  
t r a n s f e r r i n  or a comple t e ly  d i f fe ren t  c o m p o n e n t  was  in-  
ve s t i ga t ed  b y  labe l l ing  t i le  p ro t e in s  w i t h  S~Fe. Here  32 
r a n d o m l y  selected 60-day-old  n o n - g r a v i d  females  f rom 
t h e  same  n o n - i n b r e d  p o p u l a t i o n  were used. I n  o rder  to  
l abe l  t h e  s e r u m  w i t h  59Fe, 15 t~l of s e r u m  f rom each  sample  
were mixed  w i t h  5 ~1 of 59Fe (In) c i t r a t e  solut ion.  The  
m i x t u r e  was t h e n  i n c u b a t e d  a t  4~ for  12 h. F r o m  each  
of t h e  label led  s e rum samples ,  5 ~1 c o n t a i n i n g  0.02 ~Ci 
59Fe were t a k e n  for t h e  e l ec t rophore t i c  separa t ion .  

Af te r  t h e  sepa ra t ion ,  t h e  p ro t e i n  c o n t e n t  in each  frac-  
t ion,  expressed  as t h e  p e r c e n t a g e  of t h e  t o t a l  p ro t e in  
con ten t ,  was  d e t e r m i n e d  in  a dens i tome te r .  T h e n  t h e  gel 
co lumn  was cu t  in to  5 p a r t s  (Figure),  a n d  the  c o u n t i n g  
r a t e  of t h e  5"Fe-ac t iv i ty  in  each  p r o t e i n  f r ac t ion  was  
m e a s u r e d  b y  m e a n s  of a 2 • 2 in. N a J  (T1) wel l - type  c rys t a l  
c o n n e c t e d  to  a s ing le -channe l  ana lyzer .  T h e  resu l t  was  
expressed  as c o u n t i n g  r a t e  pe r  p e r c e n t a g e  of the  p r o t e i n  
c o n t e n t  (Table).  

T h e  h i g h e s t  c o u n t i n g  r a t e  pe r  1% p r o t e i n  was f o u n d  in  
f r ac t ion  2, w h i c h  c o n t a i n e d  t h e  t r ans fe r r ins .  I t  is in-  
t e r e s t ing  to  no t e  t h a t  in  all  t h e  o t h e r  p ro t e i n  f r ac t ions  
too  r e l a t ive ly  h i g h  c o u n t i n g  r a t e s  were ob ta ined .  Th i s  
ind ica tes  t h a t  in  add i t i on  to  t h e  t r ans fe r r ins ,  o t h e r  pro-  
t e in s  are  also ab le  to  bind. i ron  ions.  As s l igh t  d i f ferences  
in  t h e  d i s t r i b u t i o n  of r a d i o a c t i v i t y  are v e r y  diff icul t  to  
d e t e r m i n e  in q u a n t i t y  b y  a u t o r a d i o g r a p h y ,  t h e  de t ec t i on  
of r a d i o a c t i v i t y  b y  m e a n s  of a sc in t i l l a t ion  c rys ta l  p r o v e d  
to  be  t h e  more  f a v o u r a b l e  m e t h o d .  

I n  o rder  to  f ind  o u t  h o w  each  f r ac t i on  dif fered f rom t h e  
Others r ega rd ing  i ts  5~Fe-activi ty,  t h e  r a n g e - t e s t  e in  
c o m b i n a t i o n  w i t h  leas t  squares  analys is  of va r i ance  ~ was 
car r ied  out .  T h e  resu l t s  are  s h o w n  in t h e  Table .  

0 A. ~V[UDRA, Stc~tistische Methode ]~r Landwirtscha]tliche Versuche 
(Paul Parey, Berlin and Hamburg 1958). 
W. R. HARVEY, A. R. S. 20-8, U. S. Department of Agriculture 
(USDA) reprint, July 1968, p. 157. 
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I n  f r ac t ion  1 t h e  e lec t rophore t i c  s t a r t i n g  p o i n t  of t h e  
label led  s e rum was  included.  Th i s  m a y  a c c o u n t  for  t h e  
f ac t  t h a t  here  t h e  59Fe-act ivi ty  was s ign i f i can t ly  h ighe r  
t h a n  ill t h e  f r ac t ions  3, 4 a n d  5. F r a c t i o n  2, wh ich  con-  
t a i n e d  t h e  t r ans fe r r ins ,  h a d  t he  h i ghes t  c o u n t i n g  r a t e  pe r  
1% p r o t e i n  a n d  was  s ign i f i can t ly  d i f fe ren t  f rom all  t h e  
o t h e r  f rac t ions .  F r a c t i o n  3, t h e  ob jec t  of our  inves t iga -  
t ion,  h a d  t h e  same  a c t i v i t y  per  p r o t e i n  c o n t e n t  as f r ac t ion  
4 a n d  5. 

F r o m  these  resu l t s  i t  could  be  conc luded  t h a t  t h e  sex- 
specific f r ac t ion  3 in t he  female  a n i m a l s  was  n o t  a p a r t  
ot  t h e  t r a n s f e r r i n  bands .  

Summary. Sex-specific differences  w i t h  r e g a r d  to  t he  
i n t e n s i t y  of t r a n s f e r r i n  b a n d s  were obse rved  in a non -  
i n b r e d  a d u l t  mouse  p o p u l a t i o n  a f t e r  s e p a r a t i o n  of t he  
se rum p ro t e ins  b y  po l yac r y l am i de  gel e lec t rophores is .  
A m o n g s t  t h e  female  animals ,  a n  a d d i t i o n a l  p r o t e i n  frac-  
t ion  was found  j u s t  a b o v e  t h e  pos i t ion  of t h e  t r a n s f e r r i n  

b a n d s .  B y  m e a n s  of a t r a c e r  me thod ,  us ing  59Fe-labelling, 
i t  could  be  shown  t h a t  t he  add i t i ona l  f r ac t ion  is n o t  a p a r t  
of t h e  t r a n s f e r r i n  b a n d s .  
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A u t o n o m i c  C o n t r o l  o f  R e n a l  P o r t a l  B l o o d  F l o w  i n  t h e  D o m e s t i c  F o w l  

SPERBER 1 was t h e  f i rs t  to  d e m o n s t r a t e  a f u n c t i o n a l  
r ena l  p o r t a l  s y s t e m  in t he  domes t i c  fowl ; h is  o b s e r v a t i o n s  
h a v e  l a t t e r l y  been  e x t e n d e d  2. The  i n t e g r i t y  of t h i s  s y s t e m  
depends  on  t he  a c t i v i t y  of t h e  rena l  p o r t a l  va lve  w h i c h  
lies a t  t he  j u n c t i o n  of t h e  r ena l  vein,  e x t e r n a l  iliac ve in  
a n d  infer ior  v e n a  c a v a  2. This  va lve  is composed  la rge ly  of 
c i rcular ly  a r r a n g e d  s m o o t h  muscle  cells t h a t  h a v e  been  
shown,  b y  h i s tochemica l  t echn iques ,  to  receive  a dense  
no rad rene rg i c  a n d  chol inergic  innervation ~-5. P h a r m a -  
cological o b s e r v a t i o n s  on  t he  r ena l  p o r t a l  va lve  f rom t h e  
t u r k e y  ind ica te  t h a t  ace ty lcho l ine  has  e x c i t a t o r y  and  
adrena l ine  has  i n h i b i t o r y  effects 6. However ,  t h e r e  h a v e  
been  no  phys io logica l  s tudies  on t he  ne r vous  con t ro l  of 
t he  s m o o t h  muscle  of t he  r ena l  p o r t a l  va lve  ; in t he  p r e s e n t  
account ,  such  a s t u d y  is r epor ted .  

Materials and methods. 12-week-old W h i t e  Legho rn  
chicks were d e c a p i t a t e d  u n d e r  l igh t  e the r  anae s the s i a  
a n d  t he  rena l  p o r t a l  va lve  f rom t he  lef t  side was r e m o v e d  
in tac t .  The  va lve  was t h e n  sli t  open  and  m o u n t e d  in a n  
organ  b a t h  in such  a w ay  t h a t  c o n t r a c t i o n  of t he  s m o o t h  
muscle  ceils was recorded  as a change  in l eng th .  The  
t i ssue  was b a t h e d  in a physio logica l  sal ine so lu t ion  a t  37 ~ 

gassed w i t h  95% 03, 5% CO v The  n e r v e  f ibres  w i t h i n  
t h e  r ena l  p o r t a l  va lve  were s t i m u l a t e d  t h r o u g h  a pa i r  of 
p l a t i n u m  wire e lec t rodes  a r r a n g e d  e i the r  side of t h e  t issue.  

Results. The  maj  o r i t y  of p r e p a r a t i o n s  e x h i b i t e d  r h y t h m i c  
s p o n t a n e o u s  ac t iv i ty ,  supe r imposed  on  slow changes  in 
t one  (Figure A). Th i s  a c t i v i t y  a p p e a r e d  to  be myogen ic  
since i t  was una f f ec t ed  b y  a u t o n o m i c  drugs.  The  response  
of t he  rena l  p o r t a l  va lve  to  ne rve  s t i m u l a t i o n  d e p e n d e d  
on  s t imu lus  f requency .  A t  low f requencies  (1-2 Hz) t h e r e  
was  a m a r k e d  r e l a x a t i o n  of t h e  t issue w i t h  l i t t le  e x c i t a t o r y  
effect  (Figure  B). However ,  w i t h  h ighe r  s t imu lus  fre- 
quenc ies  (4-10 Hz) t he re  was an  in i t ia l  e x c i t a t o r y  response  
fol lowed b y  a p ro longed  re laxa t ion .  The  e x c i t a t o r y  re- 
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T. BENNETT and T. MALMFORS, Z. Zellforsch, 106, 22 (1970). 
6 B. R. RENNICK and H. GANDIA, Proc. Soc. exp. Biol. Med. 85, 234 

(1954). 

0 1 ( j [  

! ! 
5 m i n  

A) Spontaneous activity in the 
renal portal valve. Note the fre- 
quent spontaneous contractions 
superimposed on the slow changes 
in tone. B) Responses of the renal 
portal valve to nerve stimulation 
(60 V strength, 0.2 msec duration 
for 10 sec periods) at frequencies 
of 1 to 10 Hz. Note the predomi- 
nant relaxatory response at low 
frequencies and the initial con- 
traction seen with higher stimulus 
frequencies. 


