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duc t s  were  exposed  in  t he  neck  a n d  cannu l a t ed .  I n  two  of 
t h e  dogs t h e  p a r o t i d  d u c t  was  also cannu l a t ed .  The  
fol lowing drugs  were given.  Me t hacho l i ne  (1-10 ~g/kg), 
i soprena l ine  (0.1-2 [xg/kg), s a l b u t a m o l  (1-2 mg/kg) :  
M e t h a c h o l i n e  was in jec ted  b e t w e e n  t h e  in jec t ions  of t h e  
o t h e r  d rugs  as a con t ro l  of t he  f u n c t i o n a l  s t a t e  of t he  g land.  
I n  7 of t h e  r a t s  a n d  4 of t h e  dogs, t h e  r i g h t  cho rda - l i ngua l  
n e r v e  was  cu t  in  o rder  to  sensi t ize  t h e  g land  ceils to  
sec re to ry  agents ,  

Results and discussion. T he  resul t s  are  s u m m a r i z e d  in 
t h e  Table .  I t  can  be  seen t h a t  in  r a t s  s a l i va ry  secre t ion  was 
o b t a i n e d  f rom all  s u b m a x i l l a r y  g lands  w h e n  i soprena l ine  
0.5 ~g/kg  was  given.  I n  t he  n o r m a l l y  i n n e r v a t e d  glands ,  
no  sa l iva ry  secre t ion  was o b t a i n e d  w h e n  s a l b u t a m o l  
20 txg/kg was in jec ted .  I n  1 ou t  of 7 of t h e  decen t ra l i zed  
g lands ,  s a l i va ry  secre t ion  was  o b t a i n e d  w h e n  s a l b u t a m o l  
20 ~g/kg was given.  W i t h  s a l b u t a m o l  10 ~g/kg, no  secre- 
t i on  was o b t a i n e d  in th i s  case. 

I n  t h e  n o r m a l l y  i n n e r v a t e d  s u b m a x i l l a r y  g land  of t h e  
dog, s a l i va ry  secre t ion  was o b t a i n e d  in 3 g lands  o u t  of 6, 
w h e n  i soprena l ine  0.5 ~g/kg was given.  Sa l iva ry  secre t ion  
was o b t a i n e d  f rom t h e  o t h e r  3 g lands  w h e n  i soprena l ine  
1-2 [~g/kg was given.  S a l b u t a m o l  20, 50 a n d  100 [xg/kg d id  
n o t  cause  secre t ion  in these  glands.  W h e n  s a l b u t a m o l  was 
found  to  cause  sa l iva t ion  in s u b m a x i l l a r y  g lands  of r a t s  

a n d  dogs, t he  effect  was abo l i shed  b y  p ropano lo l  showing  
t h a t  i t  was  m e d i a t e d  b y  fl-receptors.  I t  is n o t  su rpr i s ing  
t h a t  s a l b u t a m o l  was u n a b l e  to  evoque  a n y  f low of sa l iva  
f rom p a r o t i d  g lands  of dogs, wh ich  lack  fl-receptors 3. The  
secre tory  effect  on  t he  s u b m a x i l l a r y  g l and  was v e r y  smal l  ; 
i t  was  a t  m o s t  1/100 of t h a t  of i soprena l ine  a n d  usua l ly  
m u c h  smal ler .  I t  is obv ious  t h a t ,  in  i t s  r espons iveness  to  
s a lbu t amol ,  t h e  s a l iva ry  g lands  s tud ied  resemble  t h e  
h e a r t  r a t h e r  t h e  b ronch io le s  or t he  b lood  vessels.  Us ing  
t he  t e r m i n o l o g y  of LANDS, LUDUENA a n d  B v z z o  8 t h e i r  
f l -receptors  shou ld  in o the r  words  be descr ibed  as be long ing  
to t h e  fll subgroup .  

Zusammenfassung. Nachweis  an  R a t t e n  u n d  H u n d e n ,  
dass  Sa lbu t amol ,  ghn l i ch  wie Norad rena l in ,  n u r  in  h6he-  
rer  Dosierung,  die Spe iche l sekre t ion  der  Submaxi l l a r i s ,  
n i c h t  a b e t  die der  Pa ro t i s  e r h 6 h e n  k a n n .  Diese W i r k u n g  
k a n n  d u t c h  P ropano lo l  a u f g e h o b e n  werden,  was  zeigt,  
dass  s ich in der  Submax i l l a r i s  o f fenbar  fl l-lRezeptoren 
bef inden .  
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Responses  of the Resistance and Capacitance Vessels Reflexly Induced from the Cardiac Chambers 

NEIL 1 sugges ted  t h a t  t h e  recep tors  of t h e  r i g h t  side 
of t he  h e a r t  m a y  h a v e  a p r e d o m i n a n t  inf luence  on  capa-  
c i t ance  vessels,  t he  recep tors  of t h e  lef t  h e a r t  h a v i n g  pre-  
d o m i n a n t  inf luence  on  res i s t ance  vessels.  Th i s  h y p o t h e s i s  
was  s u p p o r t e d  b y  ~)BERG 2, However ,  t h e r e  a re  no  exper i -  
m e n t a l  d a t a  wh ich  could conclus ive ly  conf i rm or d i sp rove  
th i s  concept ion .  W h i l e  t he re  is c e r t a i n  i n f o r m a t i o n  on  t he  
responses  of r es i s t ance  vessels connec t ed  w i t h  card iac  
reflexes,  no  i n f o r m a t i o n  on  capac i t ance  vessels is p rac t i -  
ca l ly  avai lable .  D i s t ens ion  of t h e  lef t  a t r i u m  in ca t s  is 
k n o w n  to  be  fol lowed b y  d i l a t i on  of capac i t ance  vessels  
in  ex t r emi t i e s  a n d  i n t e s t i ne  2. An  increase  of b lood  pressure  
in  t he  lef t  ven t r i c l e  in  dogs resu l t s  in  a decrease  of t he  
venous  b lood  r e t u r n  to  t h e  hear t3-% Thi s  i n v e s t i g a t i o n  
concerns  t he  responses  of r e s i s t ance  a n d  capac i t ance  ves-  
sels as ref lex effects  of t he  d i s t ens ion  of t h e  h e a r t  chamber s .  

Method. E x p e r i m e n t s  were  pe r fo rmed  on ca ts  u n d e r  
u r e t h a n e  a n a e s t h e s i a  (1 g/kg), w i t h  t h e  t h o r a x  open,  u n d e r  
a r t i f ic ia l  b r e a t h i n g .  H e p a r i n e  was a d m i n i s t e r e d  i.v. to  
p r e v e n t  b lood  coagula t ion .  V a s o m o t o r  responses  r e su l t i ng  
f rom a d i s t ens ion  of t h e  l e f t  a t r i u m  or  ven t r i c l e  were 
s tud ied  in p r e p a r a t i o n s  w i t h  t he  r i g h t  h e a r t  bypass .  
T h r o u g h  c a t h e t e r s  i n t r o d u c e d  in to  b o t h  v e n a e  cavae  b lood  
was pass ing  to a n  e x t r a c o r p o r a l  reservoir .  B y  m e a n s  of a 
pe r fus ion  a p p a r a t u s  t he  b lood  was p u m p e d  in to  t h e  
p u l m o n a r y  a r t e r y  t h r o u g h  a c a t h e t e r  i n t r o d u c e d  in  t h e  
success ion v ia  t he  r i g h t  au r i cu lum,  a t r i u m  a n d  vent r ic le .  
The  p u l m o n a r y  a r t e r y  a n d  t h e  r i g h t  a u r i c u l u m  were t i g h t l y  
l i ga tu red  on  to  t h e  ca the te r .  Blood en t e r i ng  t h e  r i g h t  h e a r t  
c h a m b e r s  t h r o u g h  t h e  co rona ry  s inus  a n d  t h e b e s i a n  ve ins  
was also d ive r t ed  to  t h e  e x t r a c o r p o r a l  r ese rvo i r  t h r o u g h  

a n o t h e r  ca the te r .  The  d i s t ens ion  of t h e  r i g h t  h e a r t  c h a m -  
bers  was  m a d e  b y  in f l a t ion  of a r u b b e r  ba l loon  i n t r o d u c e d  
v ia  t h e  cen t r a l  end  of t he  an t e r i o r  v e n a  c a v a  in to  t h e  
r i g h t  a t r i um.  I n  t he  course of t he  e x p e r i m e n t  t he  ba l loon  
was m o v e d  to  t h e  r i g h t  ven t r ic le .  

A d i s t ens ion  of t he  lef t  h e a r t  c h a m b e r s  was m a d e  in t he  
p r e p a r a t i o n s  w i t h  t h e  b y p a s s e d  lef t  hea r t ,  a donor  ca t  
be ing  used. The  m a i n  p u l m o n a r y  a r t e r y  of a r ec ip i en t  ca t  
was l i ga tu red  a n d  t h e  v e n o u s  b lood f lowed to  t he  dono r ' s  
lungs  t h r o u g h  a c a t h e t e r  i n t r o d u c e d  i n to  t he  r i g h t  a t r i u m  
v ia  t h e  aur icu lum.  The  level  of t he  d o n o r  ca t  was  50 cm 
lower t h a n  t h a t  of t h e  r ec ip i en t  cat .  B lood  o x y g e n a t e d  in 
t h e  donor ' s  lungs  m o v e d  t h r o u g h  a c a t h e t e r  in to  t he  
ex t r aco rpo ra l  reservoi r ;  f r om here  i t  was  t a k e n  b y  m e a n s  
of a pe r fus ion  a p p a r a t u s  a n d  p u m p e d  in to  t h e  t ho rac i c  
a o r t a  of t he  r ec ip ien t  ca t  t h r o u g h  a T - s h a p e d  tube .  The  
d i s t ens ion  of t he  lef t  h e a r t  c h a m b e r s  was  m a d e  b y  a n  
in f l a t ion  of a r u b b e r  ba l loon  i n t r o d u c e d  in to  t he  lef t  
a t r i u m  or ven t r i c l e  v ia  t he  lef t  au r i cu lum.  

The  responses  of t h e  r e s i s t ance  a n d  capac i t ance  vessels  
in  t h e  h i n d q u a r t e r  p r e p a r a t i o n s  were s tud ied  w i t h  a 
m e t h o d  descr ibed  in a p r ev ious  c o m m u n i c a t i o n  7. 

Results. The  d i s t ens ion  of t h e  r i g h t  h e a r t  c h a m b e r s  (9 
animals)  was  found  to  p roduce  d i l a t i on  of t h e  res i s t ance  
vessels  a n d  cons t r i c t ion  of t he  capac i t ance  vessels  (Figure 
1). D i s t ens ion  of t he  r i g h t  a t r i u m  resu l ted  in  a decrease  of 
vascu la r  res i s tance  (by 15.4 4- 3.6% on t he  average)  in  
13 e x p e r i m e n t s  ou t  of 14. I n  one e x p e r i m e n t  no  changes  
were found.  I n  9 of 14 e x p e r i m e n t s  a n  increase  of venous  
ou t f low (by 6.2-t-1.2% on  t h e  average)  was  observed ,  in  
t h e  o t h e r  5 e x p e r i m e n t s  no  changes  of t h e  v e n o u s  out f low 
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being found.  The l a t en t  per iod  for the  res is tance decrease 
was  4.04-0.6 sec and  for t he  increase of the  venous  out-  
f l o w -  9.14-1.5 sec. Dis tens ion  of the  r igh t  ventr ic le  caused  
the  res is tance  decrease (by 13.34-4.7% on the  average) in 
all 7 exper iments .  The venous  outf low increased in mos t  
of these  expe r imen t s  (5 out  of 7) by  8.34-1.6% on the  
average.  In  t he  o the r  2 expe r imen t s  no changes  of t he  
venous  out f low were observed.  The l a t en t  per iod for t he  
response  of the  res is tance  vessels (3.54-0.7 sec) was  
shor te r  t h a n  t h a t  for t he  increase of the  venous  out f low 
(11.64-2.2 sec) b o t h  in expe r imen t s  w i th  the  r igh t  ven-  
tricle d is tens ion and  those  wi th  the  s t re tch ing  of t he  r igh t  
a t r ium.  The d is tens ion  of t he  r igh t  ventr ic le  resul ted  in a 
s l ight ly  grea ter  increase of t he  venous  out f low and  less 
p ronounced  res is tance  decrease as compared  wi th  t he  
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Fig. 1. Decrease of vascular resistance and increase of the venous out- 
flow in a hindquarter preparation after distension of the right atrium 
(I) and ventricle (II). Designations: R, changes of vascular resistance 
in percent to a control; C, changes of the venous outflow in percent to 
a control. 

d is tens ion  of the  r igh t  a t r ium.  However ,  the  difference 
found  was no t  s ta t i s t ica l ly  significant .  

The d is tens ion  of the  left  hea r t  chamber s  (5 animals)  
caused  di la t ion of t he  res is tance  and  capaci tance  vessels 
(Figure 2). As a resul t  Of the  s t r e tch ing  of the  left  a t r ium,  
the  vascular  r e s i s t a rce  and  the  venous  outf low were 
shown to decrease by  11.84-1.7% and 4.34-0.7% respect -  
ively. The l a t en t  per iod for the  responses  of the  res is tance  
vessels  (1.94-0.3 sec) was m u c h  shor te r  t h a n  t h a t  for t he  
shif ts  of the  venous  out f low (11.34-3.3 sec). A dis tens ion  
of t he  left  ventr ic le  induced  the  same vasomoto r  responses,  
the  vascular  res is tance  being decreased by  6.54-0.9% and  
the  venous  out f low (in 5 expe r imen t s  of 6) by  2.9 4- 0.6%. 
In  one of the  expe r imen t s  the  venous  out f low remained  un- 
changed.  The la ten t  per iod  for the  responses  of the  resist-  
ance vessels was 2.74-0.6 sec and t h a t  for the  venous  out-  
flow changes  was 4.44-1.8 sec. The quan t i t a t i ve  difference 
be tween  the  responses  of t he  res is tance  and capac i tance  
vessels nduced  by  the  d i s t en t ion  of the  !eft hear t  chamber s  
was s ta t i s t ica l ly  insignif icant .  

Thus,  the  expe r imen t s  pe r fo rmed  showed the  s t imula-  
t ion  of any  hea r t  ch amb e r  to  be followed by  ident ica l  
responses  (dilatation) of t he  res is tance  vessels while the  
responses  of the  capac i tance  vessels were found to depend  
on the  site of the  s t imula t ion  of t he  cardiac r ecep to ry  
zones. The vasomoto r  responses  resul t ing f rom the  d is ten-  
sion of t he  r igh t  chamber s  were  more  pronounced  t h a n  
those  elici ted f rom the  lef t  chambers .  The  exper imen t s  
failed to  reveal  closer re la t ionship  be tween  the  left  hea r t  
r ecep to r s  and  the  res is tance  vessels on one hand  and  be- 
tween  the  r igh t  hea r t  receptors  and  the  capac i tance  
vessels on the  o the r  hand .  

Conclusion. The d is tens ion  of the  bypassed  r igh t  h e a r t  
in a h i n d q u a r t e r  p repa ra t ion  elicited a d i la ta t ion of t he  
res is tance  vessels and  mos t ly  the  cons t r ic t ion  of the  
capac i tance  vessels (di la ta t ion of the  capaci tance  vessels 
was no t  observed  in th is  series of exper iments ) .  The dis- 
tens ion  of the  left  hea r t  chambers  in the  same experi-  
men ta l  condi t ions  resul ted  in di la t ion of bo th  res is tance  
and  capac i tance  vessels. 
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Fig. 2. Decrease of vascular resistance and venous outflow in the hind- 
quarter preparation induced by distension of the left atrium (I) and 
ventricle (II). Designations are the same as in Figure 1. 

BbIB0)lbL PaCT~eHHe KaMep npaBofi IIOJIOBHHbl cepnua B 
yCJIOBI, IflX ee reMo)lHHaMHqecKo~ H30.TI~IIIHH BbI3bIBaeT ~II4~a- 
TaIIHIO pe3HCTHBHblX cocy)lOB npenapaTa 3a)lHHX KOHeqHocTe.H 
H B ~0J'IbUIHHCTBe c J I y q a e n  KOHCTpHKI~HIO eMKOCTHblX c0cy~IOB 
3TOH 06J~aCTH (RHJIaTauHH eMK0CTHblX c0cy)10B B 3TOM c~yqae 
He Ha6~maanocb). PaCT~eHHe KaMep neBofi H0YIOBHHbI cepnua 
B aHa~0rHqHblX yCg]0BH~X 0HbITOB Be)leT K ~InJIaTaunn KaK 
pe3HCTHBHblX, TaK n eMKOCTHblX cocy)10B HpenapaTa 3a)lHl4X 
KOHeqH0CTe~. 
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E i n f l u s s  de s  l u f t e l e k t r i s c h e n  F e l d e s  a u f  d a s  H a u t - P o t e n t i a l  y o n  Rana esculenta  

Bei der F r o s c h b a u c h h a u t  liegt ein M e m b r a n s y s t e m  vor, 
das  aus zwei Sch ich ten  bes teh t .  Von  aussen nach  innen  
f inder  m a n  als ers te  Membransch i ch t  das  S t r a t u m  co rneum 
und  das S t r a t u m  germina t ivum.  Die zweite Membran -  
schicht  wird  v o m  Corium gebildet .  Die erste  Membran -  

sch ich t  ist  ftir Na t r ium-  und  Ka l iumionen  eine Diffusions- 
strecke.  Durch  den zwei ten Tell des Memb ran s y s t ems  wer- 
den Na t r i umionen  ak t iv  t r anspor t i e r t .  Der  Kal iumionen-  
t r a n s p o r t  erfolgt  hier n ich t  durch  ak t iven  Transpor t ,  son- 
de rn  durch  einfache Diffusion.  Auf dieses M e m b r a n s y s t e m  


