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t imes  r e l a t i ve  to  t h e  c o n t r a l a t e r a l  cornu .  S ign i f i can t  in-  
creases  in  f r e q u e n c y  of c o n t r a c t i o n  of d ioes t rous  u te r i  
were  o b s e r v e d  s imi la r ly  to  t hose  of t he  oes t rous  u ter i .  I t  
s ign i f i can t ly  (p <: 0.01) inc reased  t en s i on  in  b o t h  t y p e s  
of u te r i  a t  each  of t h e  t i m e  in t e rva l s .  Resu l t s  f rom th i s  
e x p e r i m e n t  a re  s u m m a r i z e d  in t h e  Table .  P r e l i m i n a r y  
s tud ies  i nd i ca t e  t h a t  th i s  so lu t ion  h a s  s imi lar  effects  on  
excised h u m a n  m y o m e t r i u m .  

I t  m a y  be  t h a t  t h i s  oxy toc i c  a g e n t  is specific for  t h e  
s m o o t h  musc le  of t he  u t e r u s  s ince i t  was w i t h o u t  ef fec t  
o n  10 s amp le s  of r a t  d u o d e n a l  t issue.  These  i n t e s t i n a l  
s e g m e n t s  were  t r e a t e d  iden t i ca l ly  to  t h e  u t e r i n e  s t r i p s  
a n d  doses  10 t imes  g r ea t e r  t h a n  t hose  caus i ng  u t e r i n e  
s t i m u l a t i o n  were  w i t h o u t  effect  on  t he  i n t e s t i n a l  p r e p a r a -  
t ions .  Also t he  s ens i t i v i t y  of v a s c u l a r  s m o o t h  muscle  to  
t he  decoc t ion  was  tes ted .  T he  r i g h t  ca ro t id  a r te r ies  of 10 
r a t s  were c a n n u l a t e d ,  a n d  b lood  pressure ,  pulse  p ressu re  
a n d  h e a r t  r a t e  were m o n i t e r e d  on  a Grass  p o l y g r a p h .  
I n j e c t i o n s  of 1 ml  of e x t r a c t  pe r  100 g of r a t  v i a  t h e  
f emora l  ve in  p r o d u c e d  no  c h a n g e  in a n y  of  t h e  m e a s u r e d  
p a r a m e t e r s  u p  to  1 h a f t e r  t h e  in jec t ions .  

A t  t h e  p r e s e n t  t i m e  t h e  decoc t ion  h a s  res i s ted  c o m p l e t e  
pur i f i ca t ion ,  b u t  seve ra l  o b s e r v a t i o n s  h a v e  b e e n  n o t e d  
w i t h  r e g a r d  to  p rope r t i e s  of t he  ac t ive  agen t .  I t  is s t ab l e  
a t  100 °C, is n o t  decomposed  b y  l igh t  or u p o n  dry ing ,  no r  
is i t  soluble  in  t h e  f a t  so lven t s  (pe t ro l eum e ther ,  benzene ,  
d i e thy l  e ther ,  ace tone ,  h e p t a n e  or m e t h a n o l ) .  I t  is n o t  
r e t a i n e d  on  S e p h a d e x  G-25 or G-50 b u t  is t r a p p e d  on  a n  
1 8 .  1 i nch  c o l u m n  of G-100 g rade  Sephadex .  I n o r g a n i c  
ion e f fec t s  h a v e  been  ru led  o u t  as b o t h  c h a r r i n g  a n d  

t r e a t m e n t  w i t h  ac id  (pH  less t h a n  2) cause  loss of a c t i v i t y  
w h e n  t h e  e x t r a c t  is r e t u r n e d  to  i t s  o r ig ina l  c o n d i t i o n s L  

RdsumL U n  e x t r a i t  a q u e u x  de  feuilles de  Robinia 
pseudoacacia a u g m e n t e  la f rdquence  e t  la  force de con-  
t r a c t i o n  de l ' u td rus  isold de r a t .  Ce t te  ac t ion  semble  ~tre 
spdcif ique p o u r  le musc le  u t d r i n  lisse, car  l ' e x t r a i t  est  
sans  ef /e t  su r  des p r 6 p a r a t i o n s  isoldes d ' i n t e s t i n  e t  n ' a g i t  
pa s  sur  la p ress ion  ar t~r iel le  du  r a t  i n t ac t .  
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Inhibition of Shivering Obtained by 
Peripheral Stimulation 

Affe ren t  i n p u t  e l ic i ted  b y  pe r iphe ra l  s t i m u l a t i o n  was 
s h o w n  to  i n h i b i t  severa l  f unc t i ons  of t h e  c e n t r a l  n e r v o u s  
sys tem.  I n h i b i t o r y  b e h a v i o u r  w i t h  d rowsiness  was 
o b t a i n e d  b y  low r a t e  s t i m u l a t i o n  of c u t a n e o u s  ne rves  x 
a n d  b y  r e p e t i t i v e  i so la ted  e lect r ica l  pulses  to  t he  s.c. 
t i ssue  s. 

Moreover ,  a u t o n o m i c  ac t iv i t i e s  m a y  also be i n h i b i t e d  
b y  a f f e r en t  s t i m u l a t i o n ,  i.e. t h e  i nh ib i t i on  of t h e  sk in  
ga lvan ic  ref lex i n d u c e d  b y  f a r a d i z a t i o n  of c u t a n e o u s  
n e r v e s  8, a n d  t h e  h y p o t e n s i v e  ref lex o b t a i n e d  b y  sk in  
s t i m u l a t i o n  in t he  a n a e s t h e t i z e d  dog  w i t h  ch lora lose  (in 
p r epa ra t i on ) .  I t  seemed p r o b a b l e  t h a t  o t h e r  ac t iv i t i e s  of 
t h e  c e n t r a l  ne rvous  sys tem,  such  as sh iver ing ,  m i g h t  be  
i n h i b i t e d  b y  th i s  fo rm o1 s t i m u l a t i o n ;  and ,  in v iew of t h e  
f ac t  t h a t  t h e r e  is no  def in i t e  conc lus ion  on  t h e  m a t t e r  4, 
th is  h a s  been  inves t iga t ed .  

Methods. 9 mongr e l  dogs we igh ing  7-18  kg were  
a n a e s t h e t i z e d  w i t h  n e m b u t a l  (33 mg/kg ,  i.p.). Sh ive r ing  
was d e t e c t e d  b y  t h e  E M G  a c t i v i t y  reg i s te red  f rom the  
e x t e n s o r  a n d  f lexor  musc les  of 1 leg. T h e  e lec t rodes  were 
app l i ed  b y  v i sua l i za t ion  of t he  musc les  a f t e r  incis ion 
of t he  skin  a n d  secured  b y  l iga tu re  to  avo id  a n y  
mob i l i z a t i on  f rom t h e  i m p l a n t e d  place.  T h i n  s ta in less  
s teel  needles  or n i c h r o m e  wire  0.2 m m  w i d t h  i so la ted  
excep t  in  10-15 m m  of l e n g t h  were  ut i l ized as e lect rodes .  
2 e lec t rodes  were  app l ied  in  e a c h  musc le  s e p a r a t e d  b y  a 
d i s t a n c e  of 10 m m .  T h e  e lec t rodes  were  c o n n e c t e d  to  t h e  
AC i n p u t  of a 7 Model  Grass  P o l y g r a p h  p reampl i f i e r  w i t h  
a t i m e  c o n s t a n t  of 0.04 sec. T h e  s ame  leg i m p l a n t e d  w i t h  

t h e  E M G  elec t rodes  was  s t i m u l a t e d  w i t h  pu l ses  of 0.5 
msec d u r a t i o n  a n d  30 c/see by  m e a n s  of needles  i n t r o d u c e d  
in  t h e  foo t  paxl of t h e  leg. Usua l ly ,  t h e  forelegs were  
p re fe r red  to  reg is te r  t h e  E M G  ac t iv i ty ,  b u t  sh ive r ing  
could as well  be  d e t e c t e d  f rom the  hindlegs .  

Results. E M G  a c t i v i t y  was poor ly  deve loped  d u r i n g  t he  
f i rs t  h o u r s  of t h e  expe r imen t s .  Af te r  t he  f i rs t  or  second 
hour ,  before  t h e  a p p e a r a n c e  of sh iver ing ,  i t  was  poss ible  
to  regis te r  some ton ic  E M G  a c t i v i t y  f rom the  ex tensors .  
The  de f in i t e  f igure of b a c k g r o u n d  E M G  a c t i v i t y  d e p e n d e d  
on t h e  pos i t ion  of t h e  leg, a l t h o u g h  a t on i c  f lexor  a c t i v i t y  
was  a lways  u n d e t e c t a b l e  w i t h  t h e  s e n s i t i v i t y  used.  
Sh ive r ing  s t a r t e d  a b o u t  2 -3  h a f t e r  i n j ec t i on  of t h e  
a n a e s t h e t i c  a n d  was  ful ly  deve loped  b y  4 -5  h,  w h e n  
signs of l i gh t e r  a n a e s t h e s i a  level  appea red .  T h e  rec ta l  
t e m p e r a t u r e  was  s l igh t ly  s u b n o r m a l  (0.5-1°C) a t  t he  
b e g i n n i n g  of sh ive r ing  a n d  t h e r e a f t e r  h i g h e r  va lues  were 
recorded.  Usua l ly  sh ive r ing  a t t a c k s  l a s t ed  no  longer  t h a n  
30 sec a n d  b e g a n  b y  t r e m o r  of t h e  h e a d  muscles .  Sh ive r ing  
a c t i v i t y  was  more  e v i d e n t  d u r i n g  t he  i n sp i r a t i on .  F i g u r e  
(a) is a t y p i c a l  r eco rd  whe re  a ton ic  ex t enso r  a c t i v i t y  is 
p r e d o m i n a n t .  I t  is also s h o w n  t h a t  mod i f i ca t i ons  occur  
on  t h e  E M G  d u r i n g  sh ive r ing  a t t a c k .  T h e  b e g i n n i n g  of 
sh ive r ing  is i n d i c a t e d  a t  t h e  a r row b y  a n  a b r u p t  a c t i va -  
t i on  of f lexor  musc les  c o n c o m i t a n t l y  w i t h  a n  a u g m e n t a -  

1 0 .  POMPEIANO and J. E. SWETT, Archs ital. Biol. 700, 311 (1962). 
s L. D'ANr~A, Communication to the Soc. argent. Biol. (1965). 

G. H. WAN~ and V. W. BROWN, J. NeurophysioL 20, 340 (1957). 
4 A. HEMIr~GWAV, Physiol. Rev. 43, 397 {1963). 



15.8. 1967 Specialia 639 

tion on the  extensor  ac t iv i ty .  W h e n  the  foot pad  was 
s t imulated dur ing  shivering, an inhibi t ion  was seen, 
demons t ra ted  by  a decrease a c t i v i t y  of bo th  types  of 
muscles. The  inh ib i to ry  effect  was no t  fully developed 
unti l  l a te  in t he  period of s t imula t ion ,  F igure  (b). 
Figures (c) and (d) are  examples  f rom ano the r  exper iment .  
In  figure (c) is shown the  inhibi t ion  of shiver ing when  
s t imula ted  wi th  8 V. In  F igure  (d) t he  an imal  was s t imu-  
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EMG records from extensor (Ext) and flexor (Fl) muscles. Anaesthe- 
tized dog with nembutal (33 mg/kg, i.p.) (a) Note that silence of 
flexor muscles was present before shivering (Sh.). (b) Inhibition of 
shivering by stimulation of the foot pad. (c) The same inhibitory 
effect obtained in one other experiment. (d) Flexor reflex activation 
obtained by stimulating the foot pad as in (e) in the absence of 
shivering. (a, b) Recorded from the foreleg muscles; (c, d) recorded 

from the hindleg muscles. Calibration 100 #*V. 

la ted in the  absence of shiver ing as demons t r a t ed  by 
silence of f lexor ac t iv i ty ,  against  a s l ight ly tonus  of the  
extensors  on the  E M G  record. In  this s i tua t ion  the  
s t imula t ion  evokes  a s t r ik ing ac t iva t ion  of the  flexors 
w i thou t  any  response of the  extensors .  I n  a few cases 
there  was a rebound  effect  wi th  faci l i ta t ion of sh iver ing 
af ter  the  period of s t imula t ion .  This  is also i l lus t ra ted in 
the  F igure  (d). 

Conclusions. I t  is concluded t h a t  per ipheral  s t imula t ion  
inhibi ts  t he  E M G  ac t i v i t y  produced  by  the  shiver ing 
a t tack .  This  muscu la r  inf luence is a general ized one and 
affects bo th  f lexor and ex tensor  muscles.  I t  differs f rom 
the  f lexor ac t iva t ion  observed  when s t imula t ion  was per- 
formed in absence of shivering.  The  charac te r i s t ica  of the  
la te  phenomenon  suggest  a process occurr ing  a t  a spinal 
level  and a s imple reflex in nature .  The  inhibi t ion  of 
shivering, on the  contrary ,  could be an  inh ib i to ry  process 
set  up by  afferent  inputs  on the  h y p o t h a l a m u s  or the  
re t icular  fo rmat ion  ~. 

Rdsumd. La  s t imula t ion  de la pa t t e  chez le chien 
anesth6si6, inhibe l ' ac t iv i t6  muscula i re  enregistr6e pen-  
d a n t  les a t t aques  de frisson. Cet effet  peu t  d6pendre  de 
Fac t ion  inhibi t r ice  des influx ne rveux  agissant  sur  l ' hypo-  
tha l amus  ou m~me sur  la fo rmat ion  r6ticulaire,  e t  p e u t  
se d is t inguer  des influences inhibi t r ices  d 'o r ig ine  m~dut-  
taire q u ' o n  observe  quand  la  pa t t e  est s t imul~e en dehors  
des a t t aques  de frisson. 
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Mechanisms of Sympathetic Regulation of  

Arterial Smooth Muscle 

According to recent  da t a  1-3, sympa the t i c  nerve  endings 
have been shown at  the  border  line be tween  the  adven-  
t i t ia  and the  media ;  only  except iona l ly  do they  pene t r a t e  
into the  superficial  layers of the  media.  Several  layers o f  
Vascular smooth  muscle  h a v e  been shown to be a t  a 
considerable d is tance  f rom the  adrenergic  ne rve  endings.  
It has been evidenced 4-~, however ,  t h a t  condui t  vessels 
With several  smoo th  muscle layers,  free of adrenergic  
nerve endings,  cons t r ic t  to  sympa the t i c  s t imula t ion  in- 
duced e i ther  ref lec t ive ly  or  d i rec t ly ;  and the  range  of the  
Sympathet ic  cont ro l  of t he  radius  of t he  condui t  vessel 
has been  formula ted% 

The ques t ion  then  arose by  which mechan i sm is exci ta-  
t ion of t he  smooth  muscle,  pa r t i cu la r ly  of t he  layers  free 
of adrenergic  endings,  realized ? Theore t ica l ly  2 possibili- 
ties mus t  be considered:  (a) conduc t ion  of exc i ta t ion  
from cell to cell, or (b) diffusion of the  t r a n s m i t t e r  
released f rom nerve  endings to the  effect ive smooth  
muscles. The  present  s tudy  is designed as an a t t e m p t  to 
prove the  second possibil i ty.  

Method. In  a series of tests  on 7 dogs, anaes the t ized  
wi th  t h iopen ta l  (70 mg/1 kg b.w.) the  range  of the  
sympa the t i c  control  of the  d i ame te r  of dorsal  peda l  
a r t e ry  was followed. The  ar ter ial  d i amete r  was recorded 
by  means  of a different ial  induc t ive  t r ans fo rmerL  St imu-  
la t ion of the  per iphera l  s t ump  of the  cu t  s y m p a t h e t i c  
t r unk  by bipolar  p l a t inum electrodes was appl ied (be- 
tween LG3-LG4) by  means  of square  wave  pulses of 5 
msec durat ion,  a t  a f requency  of 0.5-15 c/see. The  repro-  
duc t ion  of original  recordings (Figure 1) represents  
cont rac t ion  (d iameter  decrease) of the  dorsal  pedal  a r t e ry  
a t  var ious  frequencies  of sympa the t i c  s t imula t ion .  
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