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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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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. 
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sponse  was b locked  b y  hyosc ine  (10 -~ g/ml),  while  t he  
n e r v e - m e d i a t e d  r e l a x a t i o n  was  abol i shed  b y  p roprano lo l  
(5 X 1 0 - '  g/ml).  

Discussio#. The  p r e s en t  s t u d y  has  p r o v i d e d  t he  f i rs t  
d i r ec t  d e m o n s t r a t i o n  t h a t  t h e  r ena l  p o r t a l  va lve  in t h e  
domes t i c  fowl has  an  exc i t a to ry ,  chol inergic  and  a nor-  
adrenerg ic  i n h i b i t o r y  i n n e r v a t i o n .  P rev ious  work  s has  
shown  t h a t ,  w h e n  t h e  r ena l  p o r t a l  va lve  is open  (i.e. 
inh ib i ted) ,  b lood  flows in to  t he  infer ior  v e n a  cava ;  
func t iona l  s tud ies  7 h a v e  p rov ided  ev idence  t h a t  t he  

i n f e r i o r  v e n a  c a v a  receives  a dense  no rad rene rg ic  i n n e r v a -  
t ion  t h a t  causes  c o n t r a c t i o n  of t he  muscle  in i t s  walls. The  
v a s o m o t o r  con t ro l  of t h e  v a s c u l a t u r e  in  th i s  region is t h u s  
such  t h a t  a genera l ized no rad rene rg i c  ne rve  d ischarge  
would  cause  open ing  of t h e  r ena l  po r t a l  va lve  a n d  hence  
flow of b lood in to  t h e  infer ior  v e n a  cava,  t he  capac i t y  of 
wh ich  would  be  r educed  b y  c o n t r a c t i o n  of i ts  muscu la tu re .  
Th i s  would  seem to  be  a n  eff ic ient  m e a n s  of f ac i l i t a t ing  
venous  r e tu rn .  The  dua l  i n n e r v a t i o n  of b o t h  t he  r ena l  

p o r t a l  va lve  a n d  t he  infer ior  v e n a  c a v a  would  c lear ly  
p e r m i t  v e r y  r ap id  a d j u s t m e n t s  in  t he  vo lume  of b lood  
r e t u r n i n g  to  t he  hea r t .  

Summary. Elec t r i ca l  s t imu la t i on  of t h e  in t r ins i c  
ne rves  of t h e  r ena l  p o r t a l  va lve  of t h e  domes t ic  fowl 
d e m o n s t r a t e d  t h e  presence  of no rad rene rg i c  inh ib i to ry ,  
a n d  chol inerg ic  e x c i t a t o r y  fibres.  T h e y  m a y  be  i n v o l v e d  
in t he  con t ro l  of venous  r e tu rn .  
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Ultrav io l e t  L i g h t - I n d u c e d  Min ia ture  E n d - P l a t e  P o t e n t i a l s  in F r o g  N e u r o m u s c u l a r  J u n c t i o n  

Severa l  phys ico -chemica l  cond i t ions  a n d  b iochemica l  
agen t s  h a v e  been  k n o w n  to  induce  a n  e x p e r i m e n t a l  
increase  in t he  r a t e  of a p p e a r a n c e  of m i n i a t u r e  end -p l a t e  
po t en t i a l s  (MEPP)  1-s. The i r  c o n t r i b u t i o n  to  t h e  s t u d y  of 
t he  re leas ing m e c h a n i s m  of ace ty lcho l ine  (ACh) vesicles  
is cons iderable .  U l t r a v i o l e t  (UV) i r r a d i a t i o n  ha s  o f t en  
been  used to o b t a i n  se lect ive  changes  in specific cel lular  
c o m p o n e n t s  4, 5. Th i s  p r e l i m i n a r y  c o m m u n i c a t i o n  descr ibes  
t he  increase  in t h e  d i scharge  f r e q u e n c y  of M E P P s  
fol lowing t he  app l i ca t i on  of U V  l igh t  to  t he  frog neuro -  
m u s c u l a r  j u n c t i o n  (NM J). 

The  e x p e r i m e n t s  were pe r fo rmed  on p r e p a r a t i o n s  of 
t he  sc ia t ic - sa r tor ius  N M J  of Rana nigromaculata, in  a few 
cases Xenopus laevis, a t  room t e m p e r a t u r e .  T he  b a t h i n g  
so lu t ion  h a d  a s t a n d a r d  com pos i t i on  of K+ 2.5, Ca ++ 1.8, 
N a  + 116.5, C1- 117.1, H2PO 4- 0.45, H P O  4- 2.55 in r aM.  
The  M E P P s  w i t h  a r i se - t ime  of 1 msec or less were re- 
corded  b y  t he  use  of 3 M KCl-fil led microe lec t rodes  of 
5-10 Mr2 res is tance .  T h e y  were  d i sp layed  on  an  oscillo- 

scope t h r o u g h  a F E T - o p e r a t i n g  preampl i f ie r .  L igh t ,  
suppl ied  b y  a m e r c u r y  l a m p  of 100 w, (USH-102D,  
Ushio)  was  focused t h r o u g h  a q u a r t z  lens. The  s p e c t r u m  
range  sho r t e r  t h a n  a p p r o x i m a t e l y  300 n m  could be  re- 
moved ,  w h e n  needed ,  b y  a glass fi l ter.  Record ings  were  
m o s t l y  m a d e  f rom re l a t i ve ly  deeper  f ibres a f t e r  t he  more  
superf ic ia l  ones  were r e m o v e d  to  ensure  more  effect ive  
i r rad ia t ion .  Af te r  i den t i fy ing  a n d  record ing  t he  s p o n t a n e -  
ous M E P P s ,  t h e  cen te r  of t h e  l igh t  spo t  was  a d j u s t e d  to  
h i t  t he  t ip  of t h e  record ing  electrode.  The  size of t he  spot  
was  large enough  to  give a p p r o x i m a t e l y  equa l  a m o u n t s  of 
i r r ad i a t i on  to  b o t h  pre-  a n d  p o s t - s y n a p t i c  e l ement s  f rom 
w h i c h  t he  r ecord ing  was t aken .  

F r o m  3-6  m i n  a f t e r  t he  onse t  of c o n t i n u o u s  app l i ca t ion  
of t he  un f i l t e r ed  l ight ,  a n  a b r u p t  a n d  t r a n s i e n t  increase  
in t he  M E P P  f r e q u e n c y  was cons i s t en t l y  produced .  W h e n  
t he  wave - l eng ths  sho r t e r  t h a n  300 n m  were cu t  off b y  a 
filter,  t h e  increase  in d i scharge  f r equency  could  no longer  
be  p roduced ,  even  a f t e r  i r r a d i a t i o n  for  10 min.  I t  follows 
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Fig. 1. Induction of miniature end-plate potentials (MEPP) fronl 
Rana neuromuscular junction by irradiation with UV-light. The 
UV application time is indicated by the hatched block, a) 4 rain; 
b) 1st application, 3 min; 2rid application, 10 sec. 

30 

20 

0 I 

30 . .O 
(3  

"5 
(5 

z 20 

a) 

0.2 0'.4 0.6 mV 

q 0.2 014 0.6 mV 

Amptitucle of MEPPs 

Fig. 2. Amplitude histogram of MEPPs. a) Before irradiation; 
b) as the MEPP discharge rate was increasing (measurement was 
started at 4 rain after onset of UV application). V, Mean value. 


