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A b s e n c e  of R e n i n  S e c r e t i o n  in the  Por ta l  V e n o u s  S y s t e m  in Rats  

BARNARDO e t  a l )  r e p o r t e d  a n  u n e x p e c t e d  h i g h e r  p l a s m a  
r e n i n  a c t i v i t y  in  t h e  p o r t a l  v e n o u s  p l a s m a  as  c o m p a r e d  to  
p e r i p h e r a l  v e n o u s  p l a s m a  in  p a t i e n t s  w i t h  v a r i o u s  a b d o -  
m i n a l  a n d  l i ve r  d i s ea se s .  T h e  m e a n  d i f f e r e n c e  of  3 4 % ,  
w i t h  a r a n g e  u p  t o  t h r e e  t i m e s  t h e  p e r i p h e r a l  v e n o u s  le- 
vel ,  w a s  c o n s i d e r e d  t o  i n d i c a t e  a n  e x t r a r e n a l  s i t e  of  r e n i n  
p r o d u c t i o n  in  t h e  s p l a n c h n i c  a rea .  I n  d o g s  ~, 8 a n d  r a t s  4, ~ 
s i m i l a r  d i f f e r e n c e s  in  r e n i n  a c t i v i t y  c o u l d  n o t  be  d e t e c t e d .  
To  c l a r i f y  w h e t h e r  a s p l a n c h n i c  s o u r c e  of r e n i n  c a n  be  de -  
m o n s t r a t e d  in  a n i m a l s  w i t h o u t  r e n a l  r e n i n  s e c r e t i o n ,  s t u -  
d i e s  w e r e  p e r f o r m e d  o n  n e p h r e c t o m i z e d  r a t s  s u b j e c t e d  to  
a c u t e  h e m o r r h a g i c  h y p o t e n s i o n .  

3~rethods. I n  m a l e  a n d  f e m a l e  W i s t a r  r a t s ,  r a n g i n g  in  
w e i g h t  f r o m  340 to  500 g ( a v e r a g e  392 g), b o t h  k i d n e y s  
w e r e  r e m o v e d  u n d e r  l i g h t  e t h e r  a n e s t h e s i a .  T w o  to  24 h 
l a t e r  u r e t h a n e  a n e s t h e s i a  w a s  i n d u c e d  b y  i .p.  i n j e c t i o n  of 
0.5 m l  2 5 %  s o l u t i o n / 1 0 0  g b o d y  w e i g h t  a n d  a t h i n  h e p a r i -  
n i zed  p o l y e t h y l e n e  t u b e  w a s  i n s e r t e d  i n t o  t h e  c a r o t i d  a r -  
t e r y .  T h e  c a t h e t e r  a l l o w e d  s a m p l i n g  of  a r t e r i a l  b l o o d  a n d  
m e a s u r e m e n t  of  t h e  b lood  p r e s s u r e  b y  c o n n e c t i o n  t o  a 
m e r c u r y  m a n o m e t e r .  A f t e r  o p e n i n g  t h e  a b d o m i n a l  c a v i t y ,  
a c a n u l a  (No. 12) w a s  p a s s e d  t h r o u g h  a m e s e n t r i c  v e i n  to  
t h e  h i l a r  p a r t  of  t h e  p o r t a l  ve i n .  A v o i d a n c e  of  e x t e r n a l  
b l o o d  loss  a n d  f i x a t i o n  of t h e  c a n u l a  c o u l d  be  r e a d i l y  a c h i e v -  
ed  b y  u s e  of  H i s t a c r y l  | 

A f t e r  r e a d i n g  t h e  b l o o d  p r e s s u r e ,  h e m o r r h a g i c  h y p o -  
t e n s i o n  w a s  i n d u c e d  b y  s a m p l i n g  b lood  s i m u l t a n e o u s l y  in  
h e p a r i n i z e d  t u b e s  f r o m  t h e  c a r o t i d  a r t e r y  a n d  t h e  p o r t a l  
ve in ,  s e r v i n g  a lso  for  t h e  d e t e r m i n a t i o n  of  p l a s m a  r e n i n  
a c t i v i t y .  T h e  t o t a l  b l o o d  loss  r e a c h e d  3.5 t o  4.5 ml ,  r a n g -  
i n g  f r o m  10 to  12 m l / k g  b o d y  w e i g h t ,  w i t h  a d e c r e a s e  in  
b l o o d  p r e s s u r e  o f  25.3 • 12.2 m m  H g  (n = 17). S e c o n d  
s a m p l i n g  o f  b lood  f r o m  e i t h e r  s i t e  w a s  p e r f o r m e d  60 t o  
165 r a i n  l a t e r  w h e n  t h e  b l o o d  p r e s s u r e  h a d  d e c r e a s e d  be -  
low 30 m m  H g  in  4 a n d  b e t w e e n  30 a n d  50 m m  H g  in  10 
a n i m a l s .  

P l a s m a  r e n i n  a c t i v i t y  w a s  d e t e r m i n e d  a f t e r  d i a l y z i n g  
t h e  p l a s m a  a g a i n s t  a s o l u t i o n  of  e t h y l e n e - d i a m i n t e t r a -  
a ce t i c  a c i d  0 . 2 2 %  in  0 . 9 %  sa l i ne  for  20 h a n d  t h e n  a g a i n s t  
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Renin activity in portalvenous and arterial plasma in 18 nephrectonfized rats subjected to hemorrhage 

Animal Sex Weight Tinm interval Blood pressure Time interval 
No. Ig) between nephreetomy after bleeding between bleeding 

and bleeding (h) fmm Hg) and blood sampling (h) 

Renin activity 
Portovenous Arterial 

15 ~ 345 2 35 1 n.d. ~ 
16 E 350 2 not registrated [ n.d. ~ 
17 9 380 2 25 1 n.d. ~ 
18 9 340 2 25 1.2 n.d. ~ 
19 9 340 2 25 2 n.d. 
20 9 340 2 22 1 n.d. 
21 2 340 7.5 30 2 n.d. 
22 9 380 12 42 1.4 n.d. 
23 ~ 370 18 28 1.45 n.d. 
25 9 370 17 85 1.45 n.d. 
26 ~ 400 12 40 1.3 n.d. 
27 ~ 420 8 60 2 n.d. 
28 3 410 24 30 1 n.d. 
29 ~ 420 18.5 26 2 - -  
30 ~ 420 17.5 32 2 n.d. 
31 ~ 440 24 50 2 n.d. 
32 ~ 490 24 45 2.45 n.d. 
33 ~ 500 24 80 1.30 n.d. 

ll.d. a 
n.d. ~ 
n.d.~ 
n.d ~ 
n.d. 
n.d. 
n.d. 
n.d 
II.d 
n.d 
n.d 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 

aRenin activity determined after 1 h incubation time; ++material with a slight depressor effect; n.d. -- non detectable. 
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0.9% saline.  The  i n c u b a t i o n  m i x t u r e  c o n t a i n e d  1.0 ml  of a 
p r e t r e a t e d  angio tens inase- f ree  p l a s m a  pool  of nephrec to -  
mized  an ima l s  w i t h o u t  pressor  or depressor  ac t iv i ty .  The  
ang io t ens inogen  c o n c e n t r a t i o n  in d i f fe ren t  charges  was 
a b o u t  4000 ng  ang io tens in  I I - a m i d  equ iva Ien t /ml .  I n  t he  
presence  of 0.01 ml  of 5% d i - i sop ropy l f luo rophospha te  (in 
i sopropanol) ,  0,3 ml  p h o s p h a t e  buf fe r  (0.1 mol,  p H  5.5), 
0.65 ml  0.9% saline,  0.04 ml  neomyc in - su l f a t e  0.5 ~ 
0.25 to 0.5 ml  p lasma,  t he  m i x t u r e  was a d j u s t e d  to  p h  5.5 
and  i n c u b a t e d  a t  37 ~ for 2 h. Fo l lowing  h e a t  i nac t i va -  
t ion  a t  p h  5.1, t he  clear  s u p e r n a t a n t  was  b ioassayed  by  
pressor  response  in t he  nephrec tomized ,  vago tomized ,  
p e n t o l i n i u m - b l o c k e d  r a t  as descr ibed  in de ta i l s  else- 
where  s. 

Results. As to be  expected ,  b i l a te ra l  n e p h r e c t o m y  re- 
sul ted  in a comple te  d i s appea rance  of r en in  a c t i v i t y  in  the  
a r t e r i a l  and  p o r t a l  venous  p l a s m a  w i t h i n  2 to  24 h a f te r  
opera t ion .  W h e n  these  an i m a l s  were sub jec t ed  to  hemor -  
rhag ic  h y p o t e n s i o n  l a s t i ng  f rom 60 tO 165 min,  r eappear -  
ance  of r en in  in t he  p o r t a l  venous  or a r t e r i a l  p l a s m a  
could no t  be  de tec ted  (Table),  U n d e r  t he  same c i rcum- 
s tances ,  40 to 65 m i n  a f t e r  i n d u c i n g  hemor rhage ,  un-  
n e p h r e c t o m i z e d  an im a l s  revea led  a th ree fo ld  increase  in 
t he  a r t e r i a l  p l a s m a  ren in  a c t i v i t y  f rom 65 ~ 21 n g / m l  to 
221 • 48 n g / m l  (n = 5) w i t h i n  a one -hour  i n c u b a t i o n  
t ime.  Accord ing  to our  f indings ,  t he  p o r t a l  sys t em of r a t s  
does n o t  l ibe ra te  renin.  This  con t r a s t s  w i t h  pub l i shed  re- 
sui ts  7 in  w h i c h  a p r e v a l e n t  increase  in r en in  a c t i v i t y  in 
p o r t a l  venous  b lood  ha s  been  r epo r t ed  in dogs u n d e r  s imi-  
lar  condi t ions .  W h e t h e r  th i s  d i f ference is due  to a species- 
specific b ind ing  of p l a sma t i c  r en in  located  in the  mesen-  

te r ic  vessel  wal l  s wh ich  can  be  l i be r a t ed  b y  t he  h y p o x i c  
h y p o t e n s i v e  s ta te ,  r ema ins  to be es tab l i shed .  I n  non-ne -  
p h r e c t o m i z e d  dogs, a s ign i f ican t  increase  b u t  no measur -  
ab l e  d i f ference in t he  a r t e r i a l  and  p o r t a l  venous  r en in  level  
a f te r  h e m o r r h a g e  was r epo r t ed  s. So far  r en in  s y n t h e t i z i n g  
s t r u c t u r e s  in t he  sp l anchn ic  area  h a v e  n o t  been  descr ibed.  

Zusammenfassung. An 2-24 h n e p h r e k t o m i e r t e n  m/~nn- 
l ichen  u n d  weib l i chen  W i s t a r - R a t t e n  w u r d e n  Vergleichs-  
b e s t i m m u n g e n  der  R e n i n - A k t i v i t g t  im ar te r ie l len  u n d  por-  
t a l v e n 6 s e n  P l a s m a  durchgef t ih r t .  Die R e n i n - A k t i v i t ~ t  
war  in  be iden  GefXssys temen auf  n i c h t  messba re  W e r t e  
abgefa l len .  Die infolge B l u t e n t z u g  von  10-12 m l / k g  er- 
ziel te hXmorrhag i sche  H y p o t e n s i o n  f i ihr te  im Z e i t r a u m  
v o n  60-165 min  n i c h t  zu e inem R e n i n - A k t i v i t ~ t s a n s t i e g .  
Die Ve r suchs re su l t a t e  e rgeben  ke ine  Bes t~ t igung ,  dass  
R e n i n  in der  p o r t a l e n  S t r o m b a h n  p r o d u z i e r t  oder  freige- 
se tz t  wird.  
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Stretch Sensitive Intrinsic Autoregulatory Mechanisms for Rhythmicity and Contractility of the Heart 

Whi le  c o n d u c t i n g  e x p e r i m e n t s  on  isola ted frog hear t s ,  
t h e  a u t h o r  obse rved  t h a t  change  in the  per fus ion  pressure  
cons i s t en t ly  p roduced  changes  in h e a r t  ra te .  E x t e n s i v e  
e x p e r i m e n t s  conduc t ed  on var ious  p r e p a r a t i o n s  of i so la ted  
frog h e a r t s  and  i ts  i nd iv idua l  c h a m b e r  ( P a t h a k  1-~) and  on 
i so la ted  dog h e a r t s  and  i so la ted  a t r i a  of dogs, r abb i t s ,  
g inea-pigs  and  a lb ino  ra t s  ( P a t h a k  s) d e m o n s t r a t e d  t h a t  
d i s t ens ion  of va r ious  c h a m b e r s  of frog h e a r t s  and  dis ten-  
sion of r i gh t  a t r i a  of m a m m a l i a n  h e a r t s  b y  ra is ing  t he  
i n t r a l u m i n a l  pressure  resu l ted  in ca rd ioacce le ra t ion  in a 
p rogress ive ly  I inear  fash ion  up  to a ce r t a in  cr i t ical  pres- 
sure b e y o n d  wh ich  e i the r  no  f u r t h e r  acce le ra t ion  occured 
or the  h e a r t  r a t e  s t a r t e d  decl ining.  I n  a g iven  hear t ,  
d e p e n d i n g  upon  in i t ia l  s t r e t c h  of t he  p a c e m a k e r  due to 
p r e v a l e n t  r i gh t  a t r i a l  p ressure  in  r e l a t ion  to th i s  cr i t ical  
degree of s t re tch ,  one could get  e i the r  acce le ra t ion  dr 
dece le ra t ion  or no change  in t he  h e a r t  ra te ,  on increas ing  
t he  d i s t end ing  pressure.  

The  p r e sen t  c o m m u n i c a t i o n  is based  u p o n  f u r t he r  con- 
f i r m a t i o n  and  ex tens ion  of these  f ind ings  us ing  more  
ref ined e lect ronic  recordings.  

2~[aterial and method. The  a c t i v i t y  of i so la ted  frog h e a r t s  
(Rana temporaria) per fused  in s i tu  w i t h  frog R inge r  solu- 
t ion  was recorded  w i t h  a f ou r - channe l  i n k w r i t i n g  recorder.  
The  recorded  p a r a m e t e r s  inc luded  per fus ion  (venous) 
pressure ,  h e a r t  ra te ,  a r t e r ia l  pressures  (systolic, d ias tol ic  
and  pulse pressure)  deve loped  b y  t he  i so la ted  h e a r t  work-  
ing aga ins t  an  ar t i f ic ia l  r e s i s t ance  and  card iac  ou tpu t .  
The  effect  of g raded  increase  in venous  pressure  b y  ra i s ing  
t he  per fus ion  pressure  a n d  of g raded  increase  in a r te r ia l  
p ressure  p roduced  b y  inc reas ing  t he  ar t i f ic ia l  resis tance,  
was  inves t iga ted .  A l t h o u g h  p r e s s u r e - t a c h y c a r d i a  was 

obse rved  in a large n u m b e r  of frogs used in var ious  exper-  
iments ,  de ta i led  ana lys i s  of th i s  n a t u r e  was u n d e r t a k e n  in 
18 hea r t s .  The  t e m p e r a t u r e  of l a b o r a t o r y  was t h e r m o -  
s t a t i ca l ly  regula ted .  

Results. G r a d e d  increase  in venous  pressure  in  s teps  of 
1 cm f rom 0 to  6 cm of R inge r  p roduced  g raded  increase  
in t he  h e a r t  r a t e  up  to  3 to  4 cm pressure .  F u r t h e r  in- 
creases in  pressure  b e y o n d  th i s  level  e i the r  p r o d u c e d  no 
f u r t h e r  increase  in the  h e a r t  r a t e  or t he  h e a r t  r a t e  decl ined 
(Figure  1) below the  p l a t eau  level. G r a d e d  increases  in  
a r t e r i a l  pressure  in  s teps  of 10 m m  H g  p roduced  s imi la r  
changes  due  to b a c k  pressure  caus ing  d i s tens ion  of the  
s inus  venosus .  The  fol lowing add i t i ona l  obse rva t ions  were 
con f i rmed :  1. The  p ressure -acce le ra t ion  response  was 
revers ible .  2. Fo r  each h e a r t  t he re  was a cr i t ical  pressure  
up  to  which  b o t h  ino t rop ic  a n d  ch rono t rop ic  responses  
increased  s imu l t aneous ly  w i t h  t he  degree of pressure-  
s t re tch ,  The  frog hea r t s  worked  op t ima l ly  a t  a b o u t  3 cm 
R i n g e r  pressure .  3. H y p o d y n a m i c  h e a r t s  could be  re- 
a c t i v a t e d  and  qu iescen t  h e a r t s  could be  r e s t a r t e d  b y  in- 
creas ing t he  d i s t end ing  pressure .  H e a r t  b e a t  cons iderab ly  
slowed down or s t opped  a l t oge the r  w h e n  the  p ressure  was 
r educed  to zero level. 4. R e p e a t e d  t e s t i ng  w i t h  pressures  
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