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func t ion  of t he  k i d n e y  is e l imina ted  b y  u re t e r  l igat ion.  
To a c e r t a i n  degree, t h e  s eve r i t y  of t he  shock  depends  on  
t he  a m o u n t  of t h e  in jec ted  microspheres .  Af te r  t he  in-  
j ec t ion  of 10 m g  in to  each  k idney ,  t he  s e r u m  urea  rose 
t r an s i en t l y ,  b u t  no s y m p t o m s  of c i r cu l a to ry  fai lure  
occurred,  a n d  all a n i m a l s  su rv ived  for a per iod  of more  
t h a n  3 m o n t h s .  I n  c o n t r a s t  to  this ,  t h e  in jec t ion  of 25 m g  
in to  each  k i d n e y  a lways  resu l ted  in t he  r ap id  d e v e l o p m e n t  
of a severe  shock-l ike  s ta te ,  and  all an i m a l s  s u c c u m b e d  
w i t h i n  12 h. 
The  shock-l ike  s t a t e  is p r even ted ,  if a con t ra l a t e ra l ,  non-  
embol ized  k i d n e y  is p resen t ,  i n d e p e n d e n t  of i ts  excre-  
t o r y  func t ion .  If  t h e  i n t a c t  r ena l  t issue is r e m o v e d  a f t e r  
severa l  hours ,  a shock- l ike  s t a t e  sti l l  deve lops  as a con-  
sequence  of the  p reced ing  in jec t ion  of mic rospheres  in to  
t he  o t h e r  k idney.  
I t  is sugges ted  t h a t  t he  shock- l ike  s t a t e  a f t e r  mass ive  
e m b o l i z a t i o n  is e l ic i ted b y  t he  release of a s u b s t a n c e  f rom 
the  af fec ted  k idney.  A t  first ,  i t  was  supposed  t h a t  r en in  
m i g h t  h a v e  been  excess ively  released, and  t he  h igh  p l a s m a  
c o n c e n t r a t i o n  of ang i o t ens i n  I I  seems to s u p p o r t  such  a n  
a s s umpt ion .  However ,  t he  s t i m u l a t i o n  of r en in  secre t ion  
and  t he  e n h a n c e d  f o r m a t i o n  of ang io t ens in  I I  shou ld  
resu l t  in  an  increase  in b lood  pressure .  F u r t h e r m o r e ,  in  
s tudies  w i t h  the  i so la ted  per fused  k idney,  on ly  a t r a n s i e n t  
release of ren in  for a b o u t  10 m i n  was obse rved  4, b u t  t h e  
a m o u n t  of microspheres  in jec ted  in those  e x p e r i m e n t s  
was on ly  a f r ac t ion  (1/50) of t h a t  g iven  to the  r a t s  in  
which  a shock-l ike s t a t e  developed.  The  h igh  p l a s m a  
c o n c e n t r a t i o n  of ang io t ens in  I I  is p r o b a b l y  t he  conse-  
quence  of a s econda ry  a c t i v a t i o n  of t he  r en in -ang io t ens in  
sys tem.  The  reduc t ion  in i n t r a v a s c u l a r  vo lume,  caused  b y  
the  increased  cap i l l a ry  pe rmeab i l i t y ,  is the  m a j o r  s t imu lus  
for t he  r en in -ang io t ens in  sys tem.  I n  addi t ion ,  r en in  m i g h t  

h a v e  been  re leased also f rom t h e  i schaemic  r ena l  t issue.  
A release of rena l  p r o s t a g l a n d i n s  ha s  also been  considered,  
b u t  w h e n  t he  r a t s  were p r e t r e a t e d  w i t h  i n d o m e t h a c i n  
(2-3 mg/kg) ,  t he  shock- l ike  s t a t e  could  n o t  be  p r e v e n t e d .  
However ,  these  e x p e r i m e n t s  do no t  exc lude  a possible  
c o n t r i b u t i o n  of p r o s t a g l a n d i n s  to  t h e  shock  synd rome .  
A n o t h e r  poss ib i l i ty  would  be  t he  release of k in inogenases  
f rom the  k i d n e y  a n d  the  f o r m a t i o n  of k in ins ,  such  as 
ka l l id in  a n d  b r a d y k i n i n .  I f  b r a d y k i n i n  was infused in to  
rats ,  t h e  b lood  pressure  fell in  r e l a t i on  to  t he  dose, wh ich  
r a n g e d  f rom 2.5 y /kg /min  to 125 ~ /kg /min .  The  response  to  
vasopresso r  agents ,  such  as n o r a d r e n a l i n e  a n d  ang io t ens in  
I I ,  was  reduced.  A bolus  i n j ec t i on  of 50 7 b r a d y k i n i n  per  
r a t  ( cor responding  to 250 v/kg) was fol lowed b y  a de- 
crease in b lood  pressure  a n d  h e a r t  ra te ,  a n d  t he  r a t s  d ied  
w i t h i n  10-40 min.  A l t h o u g h  these  obse rva t i ons  seem to 
s u p p o r t  a causa l  role of b r a d y k i n i n  in t he  d e v e l o p m e n t  
of t he  shock  s y n d r o m e  a f t e r  r ena l  embol iza t ion ,  t h e y  do 
no t  exp la in  the  p r o t e c t i v e  role of i n t a c t  r ena l  t issue.  
F u r t h e r m o r e ,  the  a m o u n t  of b r a d y k i n i n  t h a t  m a y  be  
fo rmed  in t h e  r a t s  is l imi ted  b y  t h e  a m o u n t  of s u b s t r a t e  
p resen t .  Hence,  conv inc ing  ev idence  is s t i l l  l ack ing  t h a t  
t he  k in inogenase -k in in  sys t em is t he  on ly  f ac to r  i nvo lved  
in t he  pa thogenes i s  of t he  o b s e r v e d  syndrome .  On t he  
o t h e r  h a n d ,  b r a d y k i n i n  has  been  c la imed  to be  respons ib le  
for t h e  shock  t h a t  occurs  a f t e r  i n j e c t i o n  of t r y p s i n  and  
o the r  p ro t eo ly t i c  enzymes  s. S tud ies  w i t h  t he  p ro tease  
i n h i b i t o r  a p r o t i n i n  could no t  be  u n d e r t a k e n  because  of i t s  
h i g h  t o x i c i t y  in rats .  
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Summary. A new t e c h n i q u e  is used to  measu re  the  h o r n e t ' s  wing m o v e m e n t .  I t  enab les  one  to  measu re  precise ly  t he  
f r equency  of th i s  m o v e m e n t ,  even  in t he  presence  of spur ious  'noise ' .  Th i s  au toco r r e l a t i on  t e c h n i q u e  revea led  t h a t  t he  
h o r n e t ' s  wing  s t roke  is d iv ided  in to  3 smal le r  s t rokes  w h e n  t h e y  are t i red.  T h e  ene rgy  c o n t e n t  in  each  s tage can  be  
m e a s u r e d  using t he  au tocor re la to r .  

T h e r m o r e g u l a t i o n  is a c o m m o n  p h e n o m e n o n  a m o n g  
Vesp inae  1, who use b o t h  f ann i ng  w i t h  t he  wings a n d  
w a t e r  t r a n s p o r t  to  cool o v e r h e a t e d  nes t s  2-5. I n  t h e  case 
of t he  Or ien ta l  ho rne t ,  Vespa  or iental is ,  severa l  workers  
a r r ange  t h e m s e l v e s  a r o u n d  the  nes t  en t rance ,  facing ou t  
in nes t s  above  g r o u n d  or up  in s u b t e r r a n e a n  nests .  A t  
t e m p e r a t u r e s  h ighe r  t h a n  optimal, ,  these  workers  com- 
mence  a c o n s t a n t  a n d  rap id  f ann i ng  m o v e m e n t  of t h e i r  
wings. T h e  f ann ing  workers  are m o s t  f r e q u e n t l y  d ispersed  
on  t he  outs ide  of t he  nest ,  a t  some d i s t ance  f rom t h e  
e n t r a n c e  e, b u t  m a y  also a r r ange  t h e m s e l v e s  b e h i n d  a n d  
a r o u n d  it, in  t he  galleries be t w een  t h e  e n t r a n c e  a n d  t h e  
combs,  a n d  on t h e  c o m b s  proper .  Accord ing  to S te iner  8, 
t he  a d u l t  wasps  beg in  f a n n i n g  t h e i r  wings w h e n  t he  t e m -  
p e r a t u r e  of the  surface  of t h e  b rood  c o m b  reaches  a b o u t  
35 ~ Because  t he  Or i en t a l  h o r n e t  bui lds  i ts  nes t s  u n d e r -  
g round ,  t he  workers  m a y  c o m m e n c e  f ann i ng  even  a t  t e m -  
p e r a t u r e s  a r o u n d  20 ~ p r o v i d e d  t he  re la t ive  h u m i d i t y  is 
h ighe r  t h a n  80%.  Th i s  can  be induced  e x p e r i m e n t a l l y  b y  

m o i s t e n i n g  t he  soil a r o u n d  t h e  nest ,  and,  in  t h e  l abora -  
tory ,  b y  keep ing  t he  floor of t h e  ar t i f ic ia l  b r eed ing  box  
(ABB) wet .  I n  th i s  case, one to  severa l  workers  engage  in 
t h e r m o r e g u l a t i o n ,  a n d  t h e i r  f a n n i n g  a c t i v i t y  c an  be  ob-  
se rved  and  recorded  over  long per iods  w i t h o u t  in te r -  
rup t ion .  
I n  order  to  o b t a i n  accu ra t e  d a t a  on  t he  f a n n i n g  a c t i v i t y  
a n d  t he  noise p roduced  b y  it, we emp loyed  a t e c h n i q u e  
well  k n o w n  in a s t r o n o m y  a n d  re l a t ed  fields, b u t  n e v e r  
before  used in ana lyz ing  h o r n e t  v e n t i l a t i o n  noise. A series 
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Energy content 

Top curve Middle curve Bottom curve 

Down-stroke 100% 79% 21% 
Upward-stroke 100% 55% 12.5% 

of sens i t ive  m i c r o p h o n e s  (Brfiel & Kjaer )  are p laced  in 
a d v a n c e  in t he  A B B  in t h e  e s t i m a t e d  v i c in i ty  of ven t i -  
l a t ing  horne t s .  The  e lectr ical  s ignal  f rom t h e  m i c r o p h o n e  
closest  to  a v e n t i l a t i n g  h o r n e t  is t h e n  fed in to  a t ape -  
recorder  (Pioneer ,  Do lby  sys tem,  h igh  f ideli ty,  f r equency  
r ange  5-20,000 Hz) and  recorded  on  a casse t t e  tape .  The  
v e n t i l a t i o n  noise is recorded  f rom s t a r t  to  f in ish  for  each  
f a n n i n g  h o r n e t  (and  i ts  s u b s e q u e n t  rep lacement ) .  
The  i n d i v i d u a l  record ings  are n e x t  fed in to  a n  au to -  
co r re l a to r  ( H e w l e t t - P a c k a r d  Type  No. 3721A). I n  t he  
corre la tor ,  t he  ana logue  s ignal  is f i rs t  digi t ized,  i.e. e v e r y  
1/3 mil l isecond,  t h e  i n s t r u m e n t  de tec t s  t he  h e i g h t  of t he  
s ignal  a t  t h a t  m o m e n t  a n d  produces  a n u m b e r  w h i c h  is 
p r o p o r t i o n a l  to  t he  he igh t .  There  are t h u s  180,000 such  
n u m b e r  pe r  m i n  of recorded  t ime.  T he  au to -co r r e l a to r  is 
a c tua l l y  a c o m p u t e r  t h a t  t akes  these  n u m b e r s  a n d  pro-  
cesses t h e n  as follows: if t h e  n u m b e r s  are  labeled  a 1, a v 

a8 . . . .  an (n = 180,000 for 1 min) ,  t he  c o m p u t e r  f i rs t  cal- 
180,000 

cula tes  t he  express ion  • a~ a n d  memor izes  i t  on  
i = l  
180,000 

c h a n n e l  0. The  p r o d u c t  Z ai • ai +1 is t h e n  fed in to  
i = l  

180,000 
c h a n n e l  1 and  t he  p r o d u c t  ~F al Xai  +2 in to  c h a n n e l  2, 

i = l  
a n d  so on  up  to  c h a n n e l  99. W i t h  our  p a r t i c u l a r  au to -  
corre la tor ,  t hese  p r o d u c t s  are ca lcu la ted  c o n t i n u o u s l y  as 
more  d a t a  come in a n d  t he  m e m o r y  channe l s  are u p d a t e d  
for  as long as t h e  t a p e  o u t p u t  is fed in to  t h e  au to -cor re -  
la tor .  U l t i m a t e l y  t he  100 m e m o r y  channe l s  are d i sp layed  
a n d  recorded.  

I I I 
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t 

i 
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i i 

! 

l I I I I I 
13~3 16.66 20 2~:33 20F~6 30.00 33.33 

t i m e  i n  m s  

The amplitude of the auto-correlator is plotted versus time. The top 
curve shows a repetition rate of 150 times per sec. The middle curve 
was taken 6 mill later and it shows a faster repetition rate and smaller 
amplitude of the up-stroke. In the bottom curve taken 6 min later, 
the 2 strokes were split into three shorter swings. It took 3 min of 
integration to obtain each curve. 

The  au to -co r r e l a to r  t e c h n i q u e  emp loyed  here  enab les  us 
to  t r ace  t he  exac t  ' shape '  of s ignals  even  in t he  presence  
of spur ios  'noise ' .  I f  t h e r e  is a ce r t a in  f ea tu re  in  t he  s ignal  
t h a t  r epea t s  i tself  eve ry  so often,  t h e  d isp lay  of t h e  100 
c h a n n e l s  shows on ly  t he  r epe t i t i ous  f ea tu re  a n d  ignores  
a n y  r a n d o m  feature .  T h u s  t h e  au to -co r re l a t ion  t e c h n i q u e  
m a y  be  cons idered  as g iv ing  a r e p r e s e n t a t i v e  sec t ion  of a 
signal,  ' c leaned '  f rom a n y  r a n d o m  'noise ' .  I f  n o t h i n g  in 
t h e  i ncoming  s ignal  is r epe t i t ious  a n d  t he  peaks  a n d  t he  
'va l leys '  occur  a t  r a n d o m  t imes ,  t he  d isp lay  will show a 
s t r a i g h t  line. The  m a i n  a d v a n t a g e  of t he  au to ,cor re la to r ,  
therefore ,  is t h a t  i t  can  e x t r a c t  a r epe t i t ious  s ignal  o u t  of 
a r a n d o m  noise wh ich  m a y  be  m u c h  larger  t h a n  t he  s ignal  
itself. The  longer  t he  t i m e  of in t eg ra t ion ,  the  b e t t e r  t he  
r epe t i t ious  s ignal  will s t a n d  o u t  of t he  noise. The  second 
a d v a n t a g e  is t h a t  t he  t i m e - m e a s u r i n g  capabi l i t ies  of t he  
i n s t r u m e n t  are v e r y  precise,  enab l ing  us to  d e t e r m i n e  t he  
r a t e  of r epe t i t i on  w i t h  m a x i m u m  accuracy .  

The  t op  cu rve  in t h e  f igure  i l lus t ra tes  t he  resu l t  of such  
a n  ana lys i s  (at  28 ~ and  90% re la t ive  humid i ty ) .  A repre-  
s e n t a t i o n  of 33.33 msec  of rea l  t i m e  is d isplayed.  I t  shows 
a clear  r epe t i t ious  s ignal  e v e r y  6.66 msec or 150 t imes  
pe r  sec. I n  t e r m s  of wing  m o v e m e n t  th i s  implies t h a t  a 
d o w n s t r o k e - u p s t r o k e  b e a t  of equa l  i n t e n s i t y  occurs  eve ry  
13.33 msec or 75 t imes  pe r  sec. 

A n  in t e re s t ing  change  is n o t e d  a b o u t  6 m in  a f t e r  t he  
workers  s t a r t  ven t i l a t i ng .  The  change  is ev iden t  f rom the  
midd le  cu rve  of t he  figure,  wh ich  is d i f fe rent  f rom the  
u p p e r  cu rve  in 2 respects  : t h e  s t rokes  are a l i t t le  b i t  f as te r  
(153.8 t imes  pe r  sec or e v e r y  6.5 msec) and  eve ry  second 
s t roke  (p robab ly  t h e '  down-s t roke)  is lower in  a m p l i t u d e  
(by 32%) t h a n  t he  first .  5 m i n  later ,  t he  p a t t e r n  is 
a l t o g e t h e r  d i f fe ren t  (figure, b o t t o m  curve) ;  t h e  down-  
s t roke  is sti l l  there ,  b u t  is spl i t  i n to  3 peaks,  a n d  t h e  up-  
s t roke  is also spl i t  in to  3. The  t ime  b e t w e e n  two u p w a r d  
s t rokes  is now shor t e r  (12 msec,  or 83.33 t imes  pe r  sec). 
Th i s  new p a t t e r n  is i n t e r e s t i ng  a n d  is p r o b a b l y  d e t e c t a b l e  
on ly  w i t h  a corre la tor .  I t  shows t h a t  a t  a ce r t a in  m o m e n t ,  
p r o b a b l y  wheI1 t he  h o r n e t  is t i red,  t h e  down-s t rokes  are 
n o t  m a d e  in one c o n t i n u o u s  swing, b u t  are r a t h e r  d iv ided  
in to  3 s h o r t e r  swings before  t he  u p w a r d  s t roke  com- 
mences .  The  reason  we suspec t  h o r n e t  fa t igue  to  be  re- 
spons ib le  is t h a t  t h e  t o t a l  ene rgy  e x p e n d i t u r e  in  t he  
b o t t o m  curve  is smal le r  t h a n  in t h e  midd le  or t op  curve.  
T h e  ene rgy  c o n t e n t  is m e a s u r e d  b y  t h e  area  u n d e r  t he  
peaks ,  and  t he  a rea  is t he  l a rges t  in  t h e  t o p  curve,  smal le r  
in  t he  midd le  cu rve  a n d  smal les t  in  t he  b o t t o m  curve  
(even if one t akes  in to  a c c o u n t  t he  h ighe r  r epe t i t i on  rate) .  
The  ene rgy  c o n t e n t  va lues  of the  peaks  in t he  f igure are 
p r e sen t ed  in t he  tab le .  

Of t he  v e n t i l a t i n g  ho rne t s ,  5 fol lowed th i s  sequence  of 
e v e n t s  in  t h e  t ime  schedule  specif ied above,  7 p roduced  
t h e  sequence  in a sho r t e r  t ime,  i . e ,  up  to  3 ra in  for t he  
f i rs t  change,  and  a n o t h e r  3 m i n  m a x i m u m  for t he  second 
change  ( b o t t o m  cu rve  of t he  figure), and  3 t ook  longer  
(up to 14 min)  to  comple t e  a sequence.  

I t  would  seem t h a t  t he  v e n t i l a t i o n  a c t i v i t y  in i t ia l ly  en ta i l s  
a series of two-s t roke  wing  m o v e m e n t s  - a s t rong  down-  
s t roke  ( the power  s t roke)  a n d  a s u b s e q u e n t  up-Stroke.  
Gradua l ly ,  however ,  t he  down-s t rokes  weaken  (p robab ly  
as a r e su l t  of fat igue),  b r e a k i n g  up  in to  severa l  sub-  
s t roke r s  a n d  poss ib ly  decay ing  a l toge ther .  I t  shou ld  be  
n o t e d  t h a t  in  t he  n a t u r a l ,  well  p o p u l a t e d  nest ,  a con-  
s iderab le  n u m b e r  of workers  (up to 30-50 on v e r y  w a r m  
days  of fol lowing rainfal l )  m a y  be  engaged  in v e n t i l a t i o n  
ac t iv i ty .  This  poses t he  ques t ion  (now u n d e r  inves t iga -  
t ion)  as to  how the  v e n t i l a t i n g  workers  synchron ize  t h e i r  
wing  m o v e m e n t s  to  avo id  a phase  dif ference which  would  
in te r fe re  w i t h  c o o r d i n a t e d  ven t i l a t ion .  
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I n  Vespa  or ienta l is ,  as in o t h e r  H y m e n o p t e r a ,  a myogen ic  
r h y t h m  of w i n g - b e a t  is observed .  In  myogen ic  insects ,  t he  
ene rgy  to m a i n t a i n  a w ing -bea t  f r equency  can  on ly  be 
d r a w n  f rom f ibr i lar  muscles.  A mechan ica l  t r ace  f rom the  
t h o r a x  of a n  ac t ive  wasp  7 po in t s  to  a f r equency  of 
155 Hz, whereas  an  e lectr ical  t race  f rom t he  same wasp  
yields a cons ide rab ly  lower f requency .  I n  t he  l a t t e r  in- 
s tance ,  t he  impulses  in m o t o r  ne rves  supp ly ing  the  m a i n  
f l ight  muscles  are n o t  s y n c h r o n o u s  w i t h  the  wing beats .  
Our  m e t h o d  of recording,  w h e n  coupled  to a process ing  

v ia  corre la tor ,  p e r m i t s  a n  accu ra t e  ana lys i s  of t he  ven t i l a -  
t i on  noise of a n  insec t  w i t h o u t  in te r fe r ing  w i t h  i t s  n o r m a l  
ac t iv i ty .  The  recorded  differences in d u r a t i o n  of ven t i l a -  
t i on  a c t i v i t y  a m o n g  va r ious  h o r n e t s  p r o b a b l y  r ep re sen t  
differences  in t he  p h y s i c a l  e n d u r a n c e  of i n d i v i d u a l  
horne t s .  

7 J . W . S .  Pringle, in: Physiology of Insecta, p. 433. Ed. Morris 
Rockstein. Academic Press, New York III 1974. 
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Summary. In  r abb i t s ,  2 popu la t i ons  of s y m p a t h e t i c  pos tgangl ion ic  f ibres i n n e r v a t i n g  t he  skin,  hea r t ,  muscle  and  k i d n e y  
could be  classified b y  t h e i r  d i f fe rent  spike he igh t s  a n d  t h e i r  d i f fe ren t  suscep t ib i l i t y  to  n o r a d r e n a l i n e  and  ang io t ens in  
amide.  The  ab i l i ty  of t he  2 popu la t ions  to  r e spond  to physio logica l  s t imul i  in a h igh ly  d i f f e ren t i a t ed  m a n n e r  leads to  
t he  a s s u m p t i o n  t h a t  2 d i f fe rent  sys tems  in t he  ca rd iovascu la r  s y m p a t h e t i c  ou t f low exist .  

E x p e r i m e n t s  pe r fo rmed  w i t h i n  the  las t  few years  de-  
m o n s t r a t e  t he  ab i l i ty  of t he  s y m p a t h e t i c  v a s o m o t o r  s y s t e m  
to r e spond  to va r ious  physio logica l  s t imul i  w i t h  a h i g h  
degree of d i f f e r en t i a t i on  of regional  s y m p a t h e t i c  ou t f low 
(for review of l i t e ra tu re ,  see S imon  and  Riede l l ) .  B y  
compi l a t ion  of these  changes  in regional  s y m p a t h e t i c  
a c t i v i t y  or changes  in b lood  flow, a p a t t e r n  resu l t s  as t he  
c rea t ion  of t he  v a s o m o t o r  con t ro l  cen te r  in response  to 
t he  en t i re  i n f o r m a t i o n  - neura l  and  h u m o r a l  - d u r i n g  a 
g iven  s t ressful  s i tua t ion .  In  t he  ana lys i s  of the  com- 
p o n e n t s  of t he  d iverse  p a t t e r n s  of a u t o n o m i c  ou t f low b y  
d i rec t  record ing  of reg iona l  v a s o m o t o r  a c t i v i t y  in r abb i t s ,  
n o n - u n i f o r m i t y  up  to t he  degree of oppos i te  changes  of 
a c t i v i t y  was found  in d i f fe ren t  f i l amen t s  i n n e r v a t i n g  t he  
same vascu l a r  regions or organs,  e.g. t he  hea r t .  This  
ind ica tes  t he  ab i l i ty  of t he  a u t o n o m o u s  ne rvous  s y s t e m  to 
func t iona l  d i f f e r en t i a t i on  of i ts  ou t f low to single organs,  
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Fig. 1. Response of renal sympathetic efferents (fibre type A and B) 
and of arterial mean blood pressure (Pmar) to i.v. injections of nor- 
adrenaline (15 Ixg) and angiotensin amide (3 [xg). Mean values with 
standard deviations obtained from 9 animals. The right scale of the 
ordinate for fibre type A refers to the effect of angiotensin amide. 

wh ich  m a y  be based  on  the  ex is tence  of d i f fe ren t  f ibre  
popu la t ions .  This,  in fact ,  could  be  shown  for t h e  inner -  
v a t i o n  of t he  h e a r t  where  changes  of a c t i v i t y  in some 
f i l amen t s  a lways  cor re la ted  w i t h  changes  of h e a r t  r a t e  a n d  
changes  in o t h e r  f i l amen t s  a p p e a r e d  to be assoc ia ted  w i t h  
changes  in m y o c a r d i a l  func t ion  S . F u n c t i o n a l l y  d i f fe ren t  
popu la t i ons  of v a s o m o t o r  f ibres  h a v e  r ecen t ly  been  
ident i f ied  in t he  v a s o m o t o r  supp ly  to t he  muscle  b y  
Horeyseck  et  al. 3 a n d  to the  skin  b y  Gregor  et  al. 4 in  cats .  
As in t he  h e a r t  we h a v e  found  d i f fe ren t ly  r eac t ing  
f ibre popu l a t i ons  in t he  v a s o m o t o r  supp ly  to  t he  muscle ,  
skin and  k i d n e y  of r abb i t s ,  whose  func t i on  we do no t  ye t  
know in detai l .  T h e y  showed some c o m m o n  in t r ins ic  
p roper t i e s  wh ich  m a y  allow a genera l  classif icat ion.  
Materials and methods. 32 r abb i t s ,  weighing  3.2-4.8 kg, 
were anes the t i z ed  w i t h  n e m b u t a l  sod ium (30 m g / k g  as 
in i t ia l  dose). S u b s e q u e n t  anes thes i a  was m a i n t a i n e d  b y  
ar t i f ic ial  v e n t i l a t i o n  w i t h  30% 02 a n d  70% N,O.  I n  
addi t ion ,  a c o n t i n u o u s  infus ion  of e i t he r  p e n t o b a r b i t a l  
(5 r ag /an imal /h )  or Al thes in  (Glaxo, 0.5 m l / a n i m a l / h )  
was g iven  v ia  t he  femora l  vein.  R e l a x a t i o n  was m a i n -  
t a ined  w i t h  e i the r  succ inyl  chol ine  (10 m g / a n i m a l / h )  or 
ga l l amine  (5 r ag /an ima l /h ) .  The  femora l  a r t e r y  was can-  
n u l a t e d  for b lood pressure  recording.  S y m p a t h e t i c  
a c t i v i t y  was recorded  f rom fine ne rve  s t r a n d s  a f t e r  
r emov ing  the  pe r ineu r ium.  F i l a m e n t s  c o n t a i n i n g  one or 
few func t ion ing  f ibres  were p u t  on  a p l a t i n u m  e lec t rode  
u n d e r  pa ra f f in  oil. The  f ibre a c t i v i t y  was ampl i f ied  (band  
w i d t h  0.06-1.5 kHz) a n d  d i sp layed  on an  oscilloscope. 
F ibres  d i scharg ing  w i t h  d i f fe ren t  spike  a m p l i t u d e s  could  
be s epa ra t ed  b y  m e a n s  of a w indow d i s c r i m i n a t o r  a n d  
were s tored t o g e t h e r  w i t h  t h e  or ig ina l  spikes a n d  t h e  
blood pressure  on  m a g n e t i c  tape .  Numer i ca l  e v a l u a t i o n  of 
t he  impulse  r a t e s  and  of a r t e r i a l  pressure  was p e r f o r m e d  
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