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a well known  fact  t h a t  isolated perfused  k idneys  will re- 
lease renin  when  the i r  b lood flow is sharp ly  reduced  s. 

Thus,  a reduc t ion  of the  effect ive blood vo lume m a y  
give rise to  the  release of renin  by  two  mechan i sm:  a) b y  
a reduc t ion  of t he  renal  b lood flow, consecut ive  to ar ter ia l  
hypo tens ion  and/or  renal  vasoconst r ic t ion ,  and  b) by  the  
release of an humora l  renin  releasing factor.  

Rdsumd. L'ac t iv i t6  de la r6nine de coupes de reins de 
ra t s  et  celle de la r6nine lib6r6e pa r  elles p e n d a n t  une in- 

cuba t ion  de 2 heures  on t  6t6 mesur6es.  Les coupes t6moins  
on t  lib6r6 22% de leur con tenu  original.  Apr~s ad jonc t ion  
d ' a lbumine  s6rique, la quant i t6  de r6nine lib6r~e 6tait  de 
49%.  
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Comparison of the Blocking Potency of Local Anesthetics Applied at Different pH Values 

There has  been  some ques t ion  as to  whe the r  t he  un-  
charged  molecule of local anes the t i c  or the  charged form is 
responsible  for the  nerve  b lock ing  act ion 1, 3. In  a recen t  
series of paper s  we have  concluded t h a t  in t he  squid g ian t  
axon  local anes the t ics  block the  act ion po ten t i a l  f rom 
inside the  nerve  m e m b r a n e  in the  charged form. This  con- 
clusion was reached  following expe r imen t s  in which  the  
effect  of p H  on the  ac t ion  of a given concen t ra t ion  of 
t e r t i a ry  and  q u a t e r n a r y  local anes the t ics  was s tudied  on 
b o t h  in te rna l ly  and ex te rna l ly  per fused  axons.  Addi t iona l  
expe r imen t s  have  now been comple ted  to  t e s t  our  hypo-  
thesis  more  quan t i t a t ive ly .  

Gian t  axons  oi the  squid Loligo pealei were ex te rna l ly  
and  in te rna l ly  per fused  as descr ibed previous ly  ~,4. The 
m a x i m u m  ra te  of rise of t he  ac t ion  po ten t i a l  was he ld  
cons t an t  a t  a s l ight ly  hyperpo la r ized  level ( - -60 to  --75 
mv) by  appl ica t ion  of a polar iz ing cu r ren t  across the  nerve  
m e m b r a n e  to  e l iminate  t he  effect  of res t ing  po ten t i a l  
changes  on the  act ion potent ia l .  One t e r t i a ry  der iva t ive  
of l idocaine (6211-2 [N-(2-Methoxye thy l ) -methy lamino]  
2', 6' Acetoxyl id ide  �9 pKa = 6.3) and  procaine  were used 
in t he  s tudy .  The purpose  of the  expe r imen t s  was to  
d e m o n s t r a t e  t h a t  if the  concen t r a t ion  of the  charged form 
inside is held cons t an t  t he  degree of block p roduced  by  the  
local anes the t i c  will" be  i n d e p e n d e n t  of to ta l  anes the t i c  
concent ra t ion .  Calculat ions for the  changes  in the  p H  of 
t he  solut ion needed to  m a i n t a i n  t he  concen t ra t ion  of the  
charged  form inside c o n s t a n t  when  the  to ta l  concen t ra t ion  
is a l te red  can be made  f rom the  Hende r son -Hasse lbach  
equat ion,  pKa = p H  + log [BH+]/[B] where  [BH+] and  
[B] are the  concen t r a t ion  of the  charged  and  uncharged  
forms, respect ively .  
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Fig. 1. The effect of changing pH on the blocking potency of different 
concentrations of 6211 applied inside a squid axon. Each point re- 
presents the mean of 4 experiments with the standard error indicated 
by the bars. 

Figure 1 shows the  resul ts  of e x p e r i m e n t s  in which 3 
concen t ra t ions  of 6211 were app l ied  inside the  axon a t  
d i f fe rent  p H  values. In  these  expe r imen t s  t he  p H  of the  
ex te rna l  solut ion was  held a t  8.0 by  cont inuous  perfusion.  
Separa te  expe r imen t s  have  shown t h a t  the  p H  changes  
alone, wi th in  the  ranges  used in F igure  1, had  no signifi- 
can t  effect  on the  m a x i m u m  ra te  of rise of the  act ion 
po ten t i a l  3. As is ev iden t  f rom the  g raph  there  is re la t ively  
l i t t le  difference in t he  degree of block as you go f rom 1.2 
to  3.3 m M  if the  p H  is a l te red  f rom 7.0 to 7.5.At 10 m M  
(pH 8.0), there  is abou t  a 10% increase in the  percen t  of 
block as compared  to  the  lower concent ra t ions .  There  is a 
marked  difference,  however,  if these  resul ts  are compared  
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Fig. 2. The effect of pH changes on the blocking potency of externally 
applied procaine. The solid line represents experiments ill which the 
concentration of procaine was increased from 1.5 to 11.8 mM while 
changing the pH of the solution from 8.5 to 7.5. The dashed line re- 
presents experiments in which the concentration of procaine was si- 
milarily increased while keeping the pH at 8.0. Each point is the mean 
of 5 experiments with the standard error. 
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to w h a t  was  o b t a i n e d  w h e n  t h e  t o t a l  c o n c e n t r a t i o n  of 6211 
ins ide  was  increased  w i t h o u t  c h a n g i n g  t he  p H  (as p u b -  
l i shed previously)8 .  I n  these  e x p e r i m e n t s  w h e n  t he  con- 
c e n t r a t i o n  of 6211 was  changed  f rom i to  10 m M  keep ing  
t he  p H  of t h e  so lu t ion  a t  7, t h e r e  was a 33% g rea t e r  b lock  
a t  t he  h ighe r  concen t r a t i on :  Similar i ly ,  if t h e  p H  was m a i n -  
t a i n e d  a t  8.0, t h e r e  was a 50% grea te r  b lock  a t  10 m M  
t h a n  a t  1 m M .  

I n  F igu re  2 we h a v e  c o m p a r e d  on  t he  same  axons  t h e  
effect  of c h a n g i n g  t he  e x t e r n a l  c o n c e n t r a t i o n  p roca ine  
w i t h  a n d  w i t h o u t  a l t e r ing  t h e  p H  of t h e  solut ion.  The  
solid l ine  r ep re sen t s  t he  resu l t s  o b t a i n e d  w h e n  t h e  con-  
c e n t r a t i o n  of p roca ine  v:as increased  f rom 1.5 to  4 to  11.8 
m M  whi le  c h a n g i n g  t h e  p H  f rom 8.5, 8.0, 7.5 respect ive ly .  
As is e v i d e n t  f rom F igu re  2 t h e r e  is a s l igh t  increase  in t h e  
degree of b lock  as you  increase  t h e  c o n c e n t r a t i o n  f rom 

1.5 to  11.8 m M  (X = 46% a t  1.5 c o m p a r e d  to  72% a t  
11.8 m M ) .  If, however ,  t h e  c o n c e n t r a t i o n  of p roca ine  is 
s imi la r i ly  inc reased  e x t e r n a l l y  keep ing  t he  p H  a t  8.0 
(dashed  line) t h e r e  is a m a r k e d  dif ference b e t w e e n  1.5 a n d  
11.8 m M  (35% b lock  a t  1.5 m M  c o m p a r e d  to  97% b lock  
a t  11.8 m M ) .  I t  is obvious,  therefore ,  t h a t  if t h e  i n t e r n a l  
c o n c e n t r a t i o n  of t h e  cha rged  fo rm of t h e  local  a n e s t h e t i c  
is m a i n t a i n e d  cons t an t ,  c h a n g i n g  t he  t o t a l  c o n c e n t r a t i o n  
b y  a f ac to r  of 8 ha s  l i t t l e  effect  on  t he  b lock ing  po tency .  

The  resu l t s  of these  e x p e r i m e n t s  s u p p o r t  t h e  concep t  
t h a t  i t  is p r i m a r i l y  t h e  cha rged  fo rm of t h e  local  a n e s t h e t i c  

t h a t  is ac t ive  f rom ins ide  t he  n e r v e  m e m b r a n e .  There  does 
a p p e a r  to  be  a s l igh t  increase  in t he  ab i l i t y  of t he  local 
a n e s t h e t i c  to  depress  t he  ac t ion  p o t e n t i a l  as t h e  concen-  
t r a t i o n  of t h e  u n c h a n g e d  fo rm is increased.  

Zusammen/assung. Es  wi rd  die A n n a h m e  gest i i tz t ,  dass  
in  der  N e r v e n m e m b r a n  die a k t i v e  F o r m  lokal  anaes the -  
f i scher  Mi t t e l  die ionis ier te  F o r m  ist. Die das  W i r k u n g s -  
p o t e n t i a l  h e r a b s e t z e n d e  W i r k u n g  dieser  Stoffe s che in t  
d u r c h  die h 6 h e r e n  K o n z e n t r a t i o n e n  der  n i ch t - ion i s i e r t en  
F o r m  b e d i n g t  zu sein, 
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On the fl-Adrenergic Receptors in Salivary Glands of Rat and Dogs  

I n  s a l i va ry  g lands  secre t ing  in response  to  s y m p a t h e t i c  
s t i m u l a t i o n  a n d  s y m p a t h o m i m e t i c  drugs,  t h e  effect  is 
usua l ly  m e d i a t e d  b y  a-receptors .  However ,  t h e  s u b m a x i l -  
l a ry  g l and  of t he  r a t  x is suppl ied  w i t h  some fi-receptors  
also, and,  in  t he  s u b m a x i l l a r y  g lands  of t h e  dog, t h e  adre-  
nergic  recep tors  be long  exclus ive ly  to  t h e  fi-group 2. 
LANDS, LUDUENA a n d  B u z z o  3 d iv ide  t he  f l-receptors i n to  
2 subgroups ,  t he  Ix- receptors  (in hea r t ,  add ipose  t i s sue  
a n d  smal l  in tes t ine)  a n d  t h e  fi~-receptors (in u te rus ,  
b ronch io les  a n d  b lood vessels). 

R e c e n t l y  s a l b u t a m o l  ~ [ 2 - t - b u t y l a m i n o - l - ( 4 - h y d r o x y - 3 -  
h y d r o x y m e t h y l ) - p h e n y l e t a n o l ~  was descr ibed  as a s t imu-  
l a n t  of fin-receptors;  c o m p a r e d  w i t h  i soprena l ine  i t  is 
a b o u t  e q u i p o t e n t  in  i ts  d i l a to r  ac t ion  on  t h e  b ronch i ,  b u t  
i t s  ch rono-  a n d  ino t rop ic  ac t ions  on  t h e  h e a r t  are  v e r y  
m u c h  smal le r  5-v. I n  t he  p r e s en t  e x p e r i m e n t s  th i s  d rug  
was used to  s t u d y  t h e  If-receptors w h i c h  m e d i a t e  secre t ion  
in t he  s u b m a x i l l a r y  g lands  of dogs a n d  ra ts .  

Materials and methods. 14 r a t s  we igh ing  be tween  180 
a n d  440 g a n d  6 dogs b e t w e e n  5.2 a n d  10.5 kg  were used. 
The  r a t s  were a n a e s t h e t i z e d  w i t h  chlora lose  (100 mg/kg)  
a n d  t h e  dogs w i t h  ch lo ra lo se -u re thane  (50 + 500 mg/kg)  
g iven  i.v. a f t e r  i n d u c t i o n  w i t h  e ther .  The  s u b m a x i l l a r y  
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Secretory responses to isoprenrdine and salbutamol 

Gland Isoprenaline Salbutamol Salbutamol Salbutamol 
(0.5 tzg/kg) (20 [zglkg) (50 [zg/kg) (100 ~g/kg) 

Normally innervated submaxillary gland of rat 7[7 

Decentralized submaxillary gland of rat 7]7 

Normally innervated submaxillary gland of dog 3[6 

Decentralized submaxillary gland of dog 414 

Normal parotid gland of dog 0/2 

0/7 1/7 316 

117 4[7 4/7 

0/3 016 0/4 

113 214 212 
0/2 0/2 0/2 

The relation between the number of glands, in which secretion was obtained, and the number of glands studied, is given. 


