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Table II. Exchange of Na and K between erythroeytes and plasma 
during incubation at 2~ for 23 h in late SHR (29 weeks) compared 
with normotensive controls 

Control SHR 

Blood pressure (mm Hg) 
Systolic 141 -4- 3 196 4- 4 �9 
Diastolic 87 4- 2 114 4- 3 �9 

Plasma [Na] (mEq/l) 
Initial 138.1 -t- 0.3 138.6 • 0.3 
Final 135.2 :t_ 0.5 131.5 • 0.3 ~ 
/I --2.9 ~0.6 --' 7.2 4-0.3 ~ 

Plasma [K] (mEq/1) 
Initial 3.88 Jr 0.07 3.34 :h 0.09 ~ 
Final 6.80 :t: 0.17 9.89 -4- 0.28 
Z] + 2.93 • 0.16 + 6.54 -t- 0.3t ~ 

Hematoerit % (final) 47.2 4- 0.9 48.3 4- 0.09 

Weight (g) 509 ~ 3 320 4- 8 �9 

No. of animals 12 12 

-4- = Standard error of the mean. ~p < 0.02. 

ba t ion  t e m p e r a t u r e  raised to 37~ Fur the r ,  following 
incuba t ion  for 1, 2 or 3 h, the  ceils were spun down  and 
washed  in 50 volumes  of K-free  P S S  a t  2~ for 30 min to 
remove  extracel lular  Li before the  final  sampl ing  for 
chemical  analysis.  The 8 contro l  and 8 t e s t  ra t s  were 17 
weeks old, w i th  blood pressures  of 125 • 3/81 -~ 4 and 
178 :[: 4/108 ~ 4 respect ive ly .  The resul ts  are p resen ted  
in Figure  2. 

The ra te  of en t rance  of Li into cells was abou t  three-  
fold fas ter  unde r  the  cond i t ions  of th is  exper iment .  Again, 
Li en te red  cells fas ter  in the  S H R  and the  difference was 
s ignif icant  even af ter  1 h of incubat ion .  

Na in/lux into cells at 2~ In  paral lel  expe r imen t s  
involving the  inf lux of Na  induced  e i ther  b y  ouabain  or by  
an absence of K in the  medium,  we found  the  resul ts  too 
var iable  to  pe rmi t  f i rm conclusions.  Exposu re  of the  cells 
to  low t empera tu re ,  however ,  p roduced  unequivocal  
results .  A simple procedure  in which  whole  blood samples  
were lef t  und i s tu rbed  a t  2 ~ suffices to d e m o n s t r a t e  S H R  
and  control  differences.  In  th is  case, glass e lectrodes 
were used to es t imate  p lasma  Na+ and  K+, since th is  
procedure  is ve ry  precise and  does n o t  a l ter  the  sample  ~. 
Tile resul ts  are set  out  in Table U .  

Ini t ia l ly ,  p lasma Na+ and  K + values in control  and S H R  
groups were wi th in  0.5 mEq/1 of each other .  This dif- 
ference is suff ic ient  to es tabl ish  t h a t  p la sma  K + is reduced  
s l ight ly  b u t  s ignif icant ly  in the  S H R  b u t  no t  to  es tabl ish  
the  converse  for Na +. Af te r  23 h in the  cold, the  t r ans -  
m e m b r a n e  Na and K grad ien ts  h a d  run  down suff ic ient ly  
in the  controls  to  lower p l a sma  Na+ and  raise K + b y  
abou t  3 mEq/1. This ra te  was more  t h a n  doubled  in t he  
SHR.  

Discussion. These expe r imen t s  show an a p p a r e n t  
increase in the  pass ive  cat ion pe rmeab i l i t y  of the  red cell. 
I t  is pass ive  since i t  has  been  d e m o n s t r a t e d  wi th  b o t h  Li 
and Na under  condi t ions  where  t he  only  dr iv ing  force 
avai lable to t he  ion m o v e m e n t  is i ts  t r a n s m e m b r a n e  
gradient .  In  in t e rp re t ing  the i r  results ,  BEN-IsltAY et  al. ~ 
suggested th is  possibi l i ty.  

I t  has  been  shown t h a t  t h e  red cell vo lume is decreased 
in the  S H R  s and  i t  m a y  be urged t h a t  our resul ts  can  be 
expla ined on the  simple basis t h a t  cell surface avai lable  
to  ion pe rmea t ion  is increased.  In  the  case of t he  discoid 
red cell, however ,  the re  is no a priori  d i rec t  re la t ion  be- 
tween  cell vo lume and  cell surface unless i t  be assumed 
t h a t  cell shape  is invar ian t .  There  is t h u s  no s imple  d i rec t  
way  to t e s t  th is  possibi l i ty.  I t  is unlikely,  however ,  t h a t  
the  doubled  ra te  of en t rance  of Na  a t  2 ~ in t he  S H R  can 
be thus  s imply  explained.  In  fact,  t he  m o d e s t  increase in 
the  ra te  of Li en t rance  at  h igher  t e m p e r a t u r e s  compared  
w i t h  t he  exaggera t ion  of the  differences  b e t w e e n  t e s t  and  
control  groups a t  low t e m p e r a t u r e  argues s t rong ly  for a 
conformat iona l  change  in m e m b r a n e  s t ruc ture .  Since Na+ 
and  Li + are s imilar ly affected,  it  is l ikely t h a t  the  ca t ion  
channels  are affected.  F u r t h e r  de ta i led  s t u d y  of th is  
poss ib i l i ty  is now unde r  way.  I t  is of in te res t  t h a t  an 
a p p a r e n t  increase in ca t ion  pe rmeab i l i t y  of the  vascula r  
s mo o t h  muscle cell m e m b r a n e  in b o t h  DOCA hype r -  
tens ion  and the  S H R  has a l ready  been  r epo r t ed  9-n.  
Fu r the rmore ,  WESS~LS et  al. 4 have  observed  a s ignif icant  
posi t ive  corre la t ion b e t w een  sod ium inf lux in to  red cells 
and  blood pressure  in a large series of no rmo tens ive  and  
hype r t ens ive  subjects .  

7 S. Iv[. FRIEDMAN, in Glass Electrodes/or Hydrogen and Other Cations 
(Ed. G. EISENMAN; Marcel Dekker, New York 1967), p. 442. 

s S. SEs, G. C. HOFFMAN, N. T. STOWE, R. R. S•EBu and F. M. 
BvMPos, J. clin. Invest. 51,710 (1972). 

9 S. IV[. FRIEDMAN, Circulation Res. 34, 1-123 (1974). 
10 A. W. JONES, Circulation Res. 3d, 1-117 (1974). 
11 A. W. JoNEs and R. G. HART, Circulation Res. 37, 333 (1975). 

Stud ies  on  Carbon  T u r n o v e r  in the  F r e s h w a t e r  Snai l  Ancylus Jluviatilis ( B a s o m m a t o p h o r a ) 1  

13. STREIT 

Institute o/ Limno/ogy, Mainaust~c~sse 212, D-7750 Konstam-Egg (German Federal Rep~b~ic, BRD),  d November 1975. 

Summary. Carbon t u i n o v e r  ra tes  of young  specimens  of the  f reshwater  snail  Ancylus/luviati l is  are near ly  equal  for 
all organs, whereas  in adul t  specimens  in tes t ina l  organs (midgut  g land and others) show cons iderab ly  h igher  t u rn o v e r  
ra tes  t h a n  the  ' res t  animal '  (animal w i t h o u t  organs of tile pallial  complex).  

Only few s tudies  exis t  of basic ca rbon  balance  shee ts  
for d i f ferent  organs in inver tebra tes .  Inves t iga t ions  were 
therefore  run  on incorpora t ion  and  t u rnove r  of 14C- 
label led f o o d  in the  pateI l i form pu lmona t e  snail  Ancylus 
/luviatilis, l iving as a p r i m a r y  consumer  on s tones  of 
r ivers and  lakes. All t he  inves t iga t ions  were done wi th  
spec imens  of all size classes (1 m m - 7 m m  aper tu re  l eng th  
of shell) and  the  value for indiv idual  length  classes were 
ca lcula ted  according to  a regression line. 

D ia toms  (Nitzschia actinastroides) were labelled w i t h  
NaH14CO3, f i l tered on mill ipore fil ters and offered to  t he  
snails w i th in  a conical f lask a t  22~ After  24 h, t he  
snails were offered unlabel led food till  the  end  of t he  
exper iment ,  1 h to 16 days  later.  Then  the  animals  were  
solubilized and  measured  in a l iquid scint i l la t ion counter .  
All m e a s u r e m e n t s  were  pe r fo rmed  w i t h o u t  t he  shell. 

1 Supported by the Deutsche Forsehungsgemeinschaft. 
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Table I. Incorporation of carbon into the organs of Ancylus ]luviatilis at 22 ~ 
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Whole animalb Incorporation (ng/d) Incorpration (%) Significance �9 Specific incorporation 
(ng C/~g C) 

2 m m  6 mm 2 m m  6 mm 2 m m  6 mm 
1675 30997 100.4 104.5 40.0 40.0 

I~'Iidgut gland 399 9525 23.8 30.7 * 51.8 95.3 
Gut 89 2266 5.3 7.3 * 43.4 86.0 
Stomach 92 1500 5.5 4.8 NS 43.1 53.8 
Gonad 19 794 1.1 2.6 * - -  44.6 
Albumen gland --  2238 0 7.2 * --  47.4 
Rest of female genital tract 3044 0 9.8 * --  51.7 
Rest animal 1084 13037 64.7 42.1 * 36.4 26.3 

Significance of the difference between the percentage incorporation of young and adult  animals. NS, not significant. * Significant at the 95 % 
level, bVaIues for the whole animal are not  exactly the sum of the individual organs, because of independent measurements.  

S ing l e  o r g a n s  c o u l d  be  m e a s u r e d  b y  p u t t i n g  t h e  a n i m a l s  
i n to  a B o u i n  m i x t u r e ,  d i s s e c t i n g  t h e m  a t  a m a g n i f i c a t i o n  
of  1 0 - 4 0  a n d  d i s s o l v i n g  t h e  o r g a n s  in  a so lub i l i ze r .  

T h e  p o s s i b l e  l i m i t a t i o n s  of  c a l c u ! a t i n g  t u r n o v e r  r a t e s  
in  a n i m a l s  h a v e  b e e n  o u t l i n e d  s e v e r a l  t i m e s ,  b u t  a t  l e a s t  
a r o u g h  a p p r o x i m a t i o n  c a n  be  o b t a i n e d  2, ~. 

I t  w a s  s h o w n  e l s e w h e r e  t h a t  a b s o l u t e  v a l u e s  of  c a r b o n  
i n c o r p o r a t i o n  i n t o  t h e  w h o l e  a n i m a l  d e p e n d  on  a n i m a l  
size,  t e m p e r a t u r e  a n d  s e a s o n  4. I n c o r p o r a t i o n  i n t o  t h e  
o r g a n s  is s h o w n  in  T a b l e  I fo r  y o u n g  s p e c i m e n s  of  2 m m  
in  l e n g t h  ( c o r r e s p o n d i n g  t o  41 .9  ~zg C s o f t  t i s s u e  a s  a n  
a v e r a g e )  a n d  m a t u r e  s p e c i m e n s  of  6 m m  in  l e n g t h  (774.9 
a g  C). T h e s e  a n i m a l s  h a d  b e e n  f ed  l a b e l l e d  food  for  24 h 
a n d  u n l a b e l l e d  food  fo r  96 h.  I n c o r p o r a t i o n  r a t e s  i n t o  t h e  
o r g a n s  w e r e  a d j u s t e d  to  a v a l u e  of  40 n g  C/~zg C �9 d a y  fo r  
t h e  w h o l e  a n i m a l ,  w h i c h  r e p r e s e n t s  a p p r o x i m a t e l y  t h e  
m a x i m u m  i n c o r p o r a t i o n  r a t e  a t  22 ~ in  s p r i n g  for  a d u l t  
a s  we l l  a s  fo r  y o u n g  s p e c i m e n s  4. 

T h e  f i r s t  2 c o l u m n s  i n d i c a t e  t h e  d i f f e r e n c e  in  a b s o l u t e  
v a l u e s .  P e r c e n t a g e  i n c o r p o r a t i o n  i n t o  t h e  o r g a n s  r e v e a l  
d i f f e r e n c e s  b e t w e e n  y o u n g  a n d  a d u l t  ( s i g n i f i c a n c e  a t  t h e  
9 5 %  leve l  i n d i c a t e d  b y  a n  a s t e r i s k ) :  Y o u n g  i n d i v i d u a l s  
i n c o r p o r a t e  m o r e  c a r b o n  i n t o  t h e  r e s t  a n i m a l  ( =  a n i m a l  
w i t h o u t  o r g a n s  o f  t h e  pa l l i a l  c o m p l e x ) ,  w h e r e a s  m a t u r e  
o n e s  i n c o r p o r a t e  i t  p r e f e r e n t i a l l y  i n t o  t h e  o r g a n s  o f  t h e  
pa l l i a l  sac .  Spec i f i c  i n c o r p o r a t i o n  ( las t  2 c o l u m n s )  
i n d i c a t e s  t h a t  in  y o u n g  i n d i v i d u a l s  i n c o r p o r a t i o n  r a t e s  
a r e  n e a r l y  t h e  s a m e  in  a l l  o r g a n s  ( r a n g e :  3 6 . 4 - 5 1 . 8  n g /  

~g C), b u t  d i f f e r  m a r k e d l y  in  a d u l t s  (26 .3 -95 .3  ng/~zC). 
I t  is a n  i n t e r e s t i n g  f a c t  t h a t  t h e  r e p r o d u c t i v e  o r g a n s  s h o w  
r e l a t i v e l y  low spec i f i c  i n c o r p o r a t i o n  r a t e s .  I t  h a s  b e e n  
s h o w n  e l s e w h e r e  t h a t  we  m u s t  a s s u m e  t h a t  m a t e r i a l  for  
e g g  c a p s u l e  p r o d u c t i o n  is s t o r e d  t o  a g r e a t  e x t e n t  in  o t h e r  
p a r t s  of  t h e  b o d y ,  e s p e c i a l l y  t h e  m i d g u t  g l a n d ,  a n d  t h e n  
m o b i l i z e d  if n e e d e d  ~. 

T h e r e  s e e m  to  be  f u n d a m e n t a l  d i f f e r e n t  m e t a b o l i c  
s t r a t e g i e s  in  y o u n g  a n d  a d u l t  s p e c i m e n s :  Y o u n g  s h o w  a n  
e q u a l l y  a n a b o l i c  a c t i v i t y  in  t h e  w h o l e  b o d y  a n d  a h i g h  
m o r t a l i t y  r a t e  in  n a t u r e  5. A d u l t  i n d i v i d u a l s ,  o n  t h e  o t h e r  
h a n d ,  g r o w  a t  a r e d u c e d  r a t e ,  b u t  s t o r e  a l a r g e  p o o l  of  
c a r b o n ,  w h i c h  e n a b l e s  t h e m  to  l a y  egg  c a p s u l e s  a t  i n t e r s  
v a l s  a n d  a l so  t o  e n d u r e  p e r i o d s  of  h u n g e r  for  s e v e r a l  d a y s .  

H a l f - l i f e  t i m e s  a n d  t u r n o v e r  r a t e s  w e r e  c a l c u l a t e d  b y  
m e a s u r i n g  t h e  e x p o n e n t i a l l y  d e c l i n i n g  r a d i o a c t i v i t y  
w i t h i n  t h e  o r g a n s  fo r  d i f f e r e n t  t i m e s  a f t e r  t h e  l a b e l l i n g  
p e r i o d  (1 h ,  6 h ,  1 d a y ,  4 d a y s ,  16 d a y s ) .  A s e c o n d  m e t h o d  
w a s  u s e d  a lso ,  t a k i n g  spec i f i c  i n c o r p o r a t i o n  r a t e s  as  a 
b a s e  for  c a l c u l a t i o n .  T h e  r a n g e  o f  r e s u l t s  o b t a i n e d  b y  t h e  
2 m e t h o d s  is p r e s e n t e d  in  T a b l e  I I ,  c o l u m n  1. I n  t h e  
s e c o n d  c o l u m n ,  a v e r a g e  p e r c e n t a g e  t u r n o v e r  r a t e s  p e r  d a y  

2 D. L. BUCHANAN', Arch. Biochem. Biophys. 94, 500 (196t). 
s U. SPECK and K. URICH, Z. vergI. Physiol. 63, 405 (1969). 
4 B. STREIT, Arch. HydrobioI., Suppl. 48, 1 (1975). 
s B. STREIT, Oeco1ogia, Berl., 22, 261 (1976). 

Table i l .  Half-life t ime and daily turnover rate of carbon in Ancylus/luviatilis at 22 ~ 

Whole animal Half-life time Average daily turnover rate 
(days) in % of carbon 

14 4.8 

Respiration of Helix pomatic~ 
([xg O2[mg dry weight �9 h) 

Ganglia --  - 2.53-4.00 
Midgut gland 7-  8 9.7 1.39-2.78 
Gut 7-  8 9.1 2.56-2.70 
Kidney - -  - 2.05-2.24 
Stomach 6 13 8.5 - 
Radula 9-12 7.8 - 
Gonad 7-16 6.7 - 
Rest of female genital tract 12-14 5.1 ca. 1.03 
Albumen gland 13-15 4.8 1.17-1.20 
Rest animal 24-27 2.7 ca. 0.85 

Tissue respiration rates of Helix pomatia according to KERKUT and LAVERACK 6 at 28 ~ All the specimens were mature.  
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are ca lcula ted .  W e  aga in  see t h a t  t u r n o v e r  ra tes  are ap-  
p r o x i m a t e l y  3 t imes  as h i g h  in m i d g u t  g land,  g u t  a n d  
s t o m a c h  compared  to  t he  res t  animal .  

For  compar ison ,  r e sp i ra t ion  ra t e s  for d i f fe rent  o rgans  
for t he  t e r re s t r i a l  p u l m o n a t e  snai l  Helix pomatia, as 
p re sen ted  b y  o the r  a u t h o r s  6, are s u m m a r i z e d  also in 
Tab le  I I ,  co lumn  3. R e s p i r a t i o n  r a t e  obv ious ly  goes more  
or less para l le l  to  c a r b o n  t u r n o v e r  ra te .  Organs  of t he  
pal l ia l  complex  show a b o u t  3 t imes  h igher  a r e sp i ra t ion  ra t e  
t h a n  t h e  res t  a n i m a l  a n d  r ep r oduc t i ve  o rgans  show aga in  
a r a t h e r  low value .  T he  inco rpo ra t ion  and  t u r n o v e r  ra tes  
of t he  o rgans  cor respond  to some e x t e n t  to  t he  resul t s  for  
r a t s  a n d  mice:  t h e  h ighes t  be ing  in liver,  t h e n  k idney ,  
spleen, lung, muscle,  a n d  t he  lowest  in  t he  bra in .  In  
c rus t aceans  (Orconectes limosus), t h e  succession:  gut ,  
m i d g u t  gland,  s tomach ,  muscle  was found,  w h e n  14C- 
glucose was in jec ted  in to  t h e  h e m o l y m p h L  

I f  half-l ife t imes  of t he  m i d g u t  gland,  s t o m a c h  and  gu t  
of Ancylus fluviatilis are c o n v e r t e d  to  m a m m a l  t e m p e r a -  

tu re  of 38~ b y  a s suming  a Q~0 of 2, va lues  of 2.3-5.3 days  
are found,  wh ich  nea r ly  equa l  va lues  for mice  a n d  for 
Orconectes w h e n  conver teda .  On t h e  o the r  h a n d ,  respi ra-  
t ion  ra t e s  are a b o u t  2500 ~zl O2/g �9 h for mice, 40 ~1 O2/ 
g �9 h for Orconectes 3 and  200 ~zl O2/g �9 h for dncylus  
fluviatilis s, t h e  l a t t e r  b o t h  a t  18 ~ Assuming  aga in  a 
Q~0 of 2, mice h a v e  a r e sp i ra t ion  r a t e  a b o u t  15 t imes  as 
h igh  a Orconectes and  a b o u t  3 t imes  as h i g h  as Ancylus. 
Such  ca lcu la t ions  h a v e  to be  r ega rded  w i t h  cau t ion ,  as 
n e i t h e r  i n v e r t e b r a t e  can  exis t  a t  38~ a n d  a n y  a s s u m e d  
va lue  of Q~0 is a rb i t r a ry .  B u t  neve r the l e s s  i t  now  seems 
to  be  a genera l  p h e n o m e n o n  t h a t  i nve r t eb ra t e s ,  a l t h o u g h  
showing  lower r e sp i ra t ion  ra tes  t h a n  m a m m a l s ,  h a v e  
qu i te  c o m p a r a b l e  i nco rpo ra t i on  a n d  c a r b o n  t u r n o v e r  
ra tes ,  if c o n v e r t e d  to  t he  same t e m p e r a t u r e .  

6 G. A. I(ERKUT and M. S. LAVERACK, J. exp. Biol. 34, 97 (1957). 
7 K. GRASZYNSKI, Z. vergl. Physiol. 59, 110 (1968). 
s K. BERO, Hydrobiologia 4, 225 (1952). 

Carotid Chemoreceptor Influence on the Cardiac Sympathetic Nerve Discharge 

P. G. MONTAROLO, ~V~. PASSATOR]E and F. RASCHI 

fstituto di tVisiologia Umana dell'Universitft, Corso Ra//aello 30, 1-10726 Torino ([taly), 3 November 7975. 

Summary.  P u r e  s t i m u l a t i o n  of ca ro t id  chemorecep to r s  induces,  as a p r i m a r y  effect, t h e  genera l  s p o n t a n e o u s  a c t i v a t i o n  
of b o t h  t he  ca rd ioexc i t a to ry  a n d  t h e  ca r d i o i nh i b i t o ry  m e d u l l a r y  centres .  These  effects  h a v e  been  shown  b y  keep ing  
c o n s t a n t  those  p a r a m e t e r s  which,  w h e n  modif ied,  p roduced  seconda ry  effects h id ing  t h e  i nves t i ga t ed  p r i m a r y  ones. 

, Chemorecep to r  s t i m u l a t i o n  of ca ro t id  g lomus  p rovokes  
in s p o n t a n e o u s l y  b r e a t h i n g  an i m a l s  an  increased  ac t iva -  
t i on  of t he  r e sp i r a to r y  centres ,  h y p e r t e n s i o n  a n d  t a c h y -  
ca rd ia  1, 2. W h e n  the  an ima l s  are t h o r a c o t o m i z e d  or cura-  
r ized a n d  ar t i f ic ia l ly  ven t i l a t ed ,  t he  same chemorecep to r  
s t imu lus  resu l t s  in  b r a d y c a r d i a  s-5. I t  is genera l ly  accep ted  
t h a t  t he  t a c h y c a r d i a  observed  in t h e  f i rs t  e x p e r i m e n t a l  
cond i t ion  is asc r ibab le  to  t he  increase  of v e n t i l a t i o n  pro-  
voked  b y  t he  chemorecep to r  s t imulus ,  wh ich  is to  say  
t h a t  t he  t a c h y c a r d i a  is a s econda ry  response  to  t he  in- 
crease of p u l m o n a r y  s t r e t c h  r ecep to r  a c t i v i t y  4, ~, 7. The  
p r i m a r y  effect  of ca ro t id  chemorecep to r  s t i m u l a t i o n  on  
t h e  h e a r t  shou ld  cons is t  in  a decrease  of i ts  f r e q u e n c y :  
such  a b r a d y c a r d i c  effect  appea r s  u n m a s k e d  if t he  a n i m a l  
is n o t  a l lowed to  increase  i ts ven t i l a t ion .  

As far  as t he  m e c h a n i s m s  of th i s  b r a d y c a r d i a  are con- 
c e r n e d ,  beside t h e  well  def ined increase  of t he  vaga l  
a c t i v i t y  s-~l, t he re  is sti l l  some d i s ag r eem en t  as to  w h e t h e r  
the re  is a n y  p a r t i c i p a t i o n  of t h e  cardiac  s y m p a t h e t i c  
a c t i v i t y  in  t h i s  response.  A m o n g  others ,  DOWNI~O a n d  
SIEGEL 12 af f i rm t h a t  t he  card iac  s y m p a t h e t i c  ne rve  does 
no t  show a n y  con t r ibu t ion ,  whi le  ALANiS e t  al. ~3 h a v e  
descr ibed  e x p e r i m e n t s  in wh ich  a decrease, a n  increase  or 
no  change  in t he  cardiac  s y m p a t h e t i c  a c t i v i t y  occurred.  

The  p r e sen t  e x p e r i m e n t s  h a v e  been  u n d e r t a k e n  in order  
to  ana lyze  t h e  role of t he  card iac  s y m p a t h e t i c  n e r v e  in 
th i s  ref lex b r adyca rd i a .  

Methods. The  e x p e r i m e n t s  were pe r fo rmed  on 20 ca ts  
a n a e s t h e t i z e d  w i t h  u r e t h a n e  (250 mg/kg)  a n d  chloralose  
(30 mg/kg) ,  t h o r a c o t o m i z e d  a long t he  mid l ine  and  ar t i -  
f icial ly ven t i l a t ed .  T he  a r te r ia l  b lood pressure  was re- 
corded  f rom r i g h t  subc l av i an  a r te ry .  T he  electr ic  a c t i v i t y  
f rom t h e  cen t r a l  cu t  end  of t he  infer ior  cardiac  ne rve  a n d  of 
t h e  ph ren i c  ne rve  was recorded  b y  m e a n s  of a n  AC pre-  
ampl i f ie r  a n d  an  i n t e g r a t o r  fol lowing t he  t e c h n i q u e  of 
ALANiS e t  al.~h T rachea l  CO2% was c o n t i n u o u s l y  moni -  
to red  a n d  t h e  v e n t i l a t i o n  was ad ju s t ed  as to  keep t he  
end - t i da l  COs% a t  t he  con t ro l  level  t h r o u g h o u t  t he  

expe r imen t .  W h e n  requi red ,  t h e  ca t ' s  a r t e r ia l  b lood pres-  
sure  was k e p t  c o n s t a n t  b y  c o n n e c t i n g  t he  a b d o m i n a l  
a o r t a  (at  t he  b i furca t ion)  to  a large p las t ic  t u b e  which  led 
to a big  reservoi r  c o n t a i n i n g  buf fe red  sal ine solut ion.  The  
pressure  in t he  reservoi r  was f ixed a t  t he  same  level  as t h e  
m e a n  b lood pressure  t h e  a n i m a I  exh ib i t ed  j u s t  before  each  
tr ial .  The  h e a r t  was  paced,  w h e n  necessary,  b y  e lectr ical  
impulses  a t  a su i t ab le  f requency,  de l ive red  t h r o u g h  a 
couple  of r i ng - shaped  p l a t i n u m  elect rodes  f ixed to  t he  
an t e r i o r  wal l  of t he  r i g h t  a t r i um.  N a C N  so lu t ion  a t  a 
c o n c e n t r a t i o n  of 50 ~zg/ml was in jec ted  b y  m e a n s  of a n  
in fus ion  p u m p ,  t h r o u g h  t he  c a n n u l a t e d  t h y r o i d  a r te ry .  

Results and discussion. The  NaCN in jec t ion  in  t h o r a c o t -  
omized-ar t i f i c ia l ly  v e n t i l a t e d  ca ts  (Figure A) evoked  t h e  
usual  increase  in ph ren ic  discharge.  A t  t he  same  t i m e  t he  
s y m p a t h e t i c  d ischarge  exh ib i t ed  an  a b r u p t ,  sho r t - l a s t i ng  
increase  followed b y  modi f i ca t ions  t h a t  were  synch ronous  
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