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de  t i ssus  leucosiques ,  r e n d u s  n o n - p a t h o g ~ n e s  p a r  u n  s~jour  
d a n s  l ' o r g a n i s m e  du  l ap in  a n o t a b l e m e n t  inh ib~  la  leuc$- 
mogen~se  s p o n t a n ~ e  chez  ces a n i m a u x .  

Tableau 
Crit~re du Z s 

Cancer (mai 1958) 

Tumeurs  . . . . . . .  
Pas de tumeurs  . . . . .  
Total . . . . . . . . .  

Nont rmt~  

20 
19 
39 

Trait~s 

7 
23 
30 

27 
42 
69 

Summary 

(1) Af t e r  a 24-h passage  in a r ab b i t ,  f r a g m e n t s  of spon- 
t a n e o u s  isologous m a m m a r y  c a r c i n o m a  were  i m p l a n t e d  
u n d e r  t h e  sk in  of y o u n g  R I I I  females.  T h i s  p rocedure  
was found  to  p r e v e n t  t h e  a p p e a r a n c e  of s p o n t a n e o u s  
m a m m a r y  t u m o u r s  in a h igh  p e r c e n t a g e  of these  an imals .  
T h e  s u b s e q u e n t  a p p e a r a n c e  of c a r c i n o m a  was to  be  ob- 
s e rved  in on ly  2 3 %  of t r e a t e d  a n i m a l s  as  c o m p a r e d  w i th  
5 1 %  in cont ro l s .  

(2) Af t e r  a 24-h passage  in  a r a b b i t ,  f r a g m e n t s  of teu- 
ko t ic  isologous t issue,  i m p l a n t e d  s u b c u t a n e o u s l y  in  young  
A k R  females,  r ed u ced  s u b s e q u e n t  s p o n t a n e o u s  l eukomo-  
genesis  f rom 85 to  38%.  

Z 2 corrig6 = 4,449". Z 2 non corrig6 = 5,561". 

Leuc6mies (aoflt 1958) 

Leuc~mies 
i Pas de leucdmies 

Total  

Non trait~s 

246 
45 

291 

TraitSs 

7 
12 
19 

253 
57 

310 

Z ~ corrig6 = ~3,951"* 

C A N C E R  M A M M A I R E  S P O N T A N E  
Souris [emelles R III 

salns 48,8°]c 
TI~MOINS SANS 
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1 cancer 
1 51,20/0 
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Fig. 2 

Ces r6su l t a t s  se p a s s e n t  de  c o m m e n t a i r e s  (Figures  1 
e t  2) c a r  l ' i n h i b i t i o n  es t  m a n i f e s t e  d a n s  les d e n x  cas  
6tudi6s.  E n  ce qu i  conce rne  le m 6 c a n i s m e  de c e t t e  i nh ib i -  
t ion ,  a u c u n e  h y p o t h 6 s e  ne  p e u t  ~tre  propos6e  p o u r  ex-  
p l ique r  s u f f i s a m m e n t  ce ph6nom~ne ,  s inon  le p r inc ipe  qu i  
a serv i  de fil c o n d u c t e u r  Aces  exp6r iences .  

R. FISCHER e t  G. RUDALI 

Centre de Trans]usion Sanguine, H6pital Cantonal, 
Gen~ve et Laboratoire de Gdndtique, Fondation Curie, Paris, 
le 5 novembre 1959. 

L o c a l  C o n s t r i c t i o n  a n d  S p a s m  o f  L a r g e  A r t e r i e s  

E l i c i t e d  b y  H y p o t h a l a m i c  S t i m u l a t i o n  

Large  a n d  m e d i u m  sized a r te r ies  are  genera l ly  a s s u med  
to show on ly  m i n o r  degrees  of v a s c u l a r  ac t iv i ty ,  an d  
especia l ly  to  be  devo id  of n e r v o u s  co n t ro l  of a n y  impor -  
t ance .  Th i s  m a y  seem t rue  d u r i n g  n o r m a l  ' r e s t i ng '  con-  
di t ions ,  b u t  c o n t r a d i c t o r y  ev idence  h a s  b e e n  p r e s e n t e d L  
Of t h e  consecu t ive  vessels  of d i f f e ren t  size in  a va scu l a r  
loop, t h e  large a r te r ies  m a y  even  cons t r i c t  more  s t rong ly  
t h a n  smal l  vessels  to  local  s t imu l i  *. 

I n  th i s  s t u d y  t h e  c e n t r a l  n e r v o u s  con t ro l  of v a s o m o t i o n  
in large  a r t e r i e s  h a s  been  inves t iga t ed .  Specia l  a t t e n t i o n  
was p a i d  to  t h e i r  i n t e r r e l a t i o n  to  t h e  ca rd i o v as cu l a r  
s y s t e m  as a whole ,  a n d  to  se lec t ive  v a s o m o t o r  a c t i v a t i o n  
p a t t e r n s .  

Methods . -  96 r a b b i t s  u n d e r  m o d e r a t e  p e n t o b a r b i t a l  or 
c h l o r a l o s e - u r e t h a n e  a n a e s t h e s i a w e r e  used. B lood  pressures  
were  r ecorded  w i t h  s t r a i n  gauge  m a n o m e t e r s  t h r o u g h  
p o l y e t h e n e  ca the t e r s ,  i n se r t ed  in  su i t ab l e  l a t e r a l  b r a n c h e s  
to  t h e  m a i n  a r t e r y  s tud ied .  F o r  example ,  in  t h e  h i n d l i m b ,  
t h e  g rea t  s a p h e n o u s  a r t e r y  a n d  c o n t r a l a t e r a l  iliac a r t e r y  
were  c a n n u l a t e d ,  a n d  t h e  ' o u t p u t '  p ressure  cha rac te r i s t i c s  
f rom t h e  s a p h e n o u s  were c o m p a r e d  w i t h  t h e  ' i n p u t '  pres-  
sure  va lues  of t h e  iliac a r t e ry .  Pu lse  p ressures  a t  b o t h  
ends  of t h e  a r t e ry ,  m e a n  pressure  g r a d i e n t s  a long  it, and  
t h e  a r t e r i a l  flow t h r o u g h  t h e  s egmen t ,  were  folowed. For  
compar i son ,  d i a m e t e r  ch an g es  of t h e  a r t e r y  were obse rved  
w i t h  a d i s sec t ion  microscope ,  a n d  v e n o u s  ou t f low from 
t h e  leg recorded.  E l ec t ron i c  d rop  coun te r s  were  used as 
f lowmeters .  Con t ro l  e x p e r i m e n t s  showed  t h a t  ch an g es  in 
a m p l i t u d e  of t h e  p ressure  pulse  as  i t  was  t r a n s m i t t e d  
a long  t h e  s egmen t ,  s u p p l e m e n t e d  w i t h  e v a l u a t i o n  of the  
o t h e r  d a t a ,  could  p ro v i d e  a fa i r  i n d e x  of v a s o m o t o r  reac- 
t ions  of t h e  s egmen t .  

T h e  r ad i a l  a r t e r y  of a fore l imb,  a b r a n c h  of t h e  inferior  
m e s e n t e r i c  a r t e r y  in t h e  s p l a n c h n i c  area ,  a n d  t h e  cen t r a l  
ea r  a r t e r y  were  also c a n n u l a t e d  for  local  p ressu re  measure-  
m e n t s .  I n  a d d i t i o n ,  t h e  e l e c t r o c a r d i o g r a m  a n d  h e a r t  ra te  
were  recorded .  

E lec t r i ca l  s t i m u l a t i o n  of t h e  fo rebra in ,  h y p o t h a l a m u s ,  
a n d  m e s e n c e p h a l o n  was  p e r f o r m e d  t h r o u g h  s teel  needle 
e lec t rodes  i n se r t ed  s t e reo tax ica l ly .  R e c t a n g u l a r  pulses, 
0 -5-2-0V,  1-500/s ,  1-15 ms  pulses,  i n d e p e n d e n t l y  var iab le ,  
were  used.  E l e c t r o d e  pos i t ions  were  ver i f ied  b y  t h e  Prus-  

x A. SCItRETZENMAYR, Kiln. Wschr. 15, 625 (1936). - J.M. 
BARNES and J. TRVEWA, Brit. J. Surg. 30, 74 (1942). - J. B. KXN- 
MONTH and F. A. SIMONE, Brit. J. Surg. 39, 333 (1951). - F.J .  
HANDY', Minnesota Med. 41, 162 (1958). 

2 F. J. HADDY~ M. FLEISHMAN, and D. A. EMANUEL, Circ. Res. a, 
247 (1957). 
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sian blue method s, comparing frozen serial sections of the 
brains with the brain atlas of SAWYER, EVERETT, and 
GREEN 4. 
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Fig. l.-Consecutive records of single pressure pulses. A. Rabbit 
3.0 kg. Chloralose. Superimposed tracings of lilac (larger) and 
saphenous (smaller) pulse waves, before (1), during (2), and after 
(3, 4) hypothalamic stimulation. Calibration to the right, vertical bar 
20 mm Hg. Note reduction of pulse pressure due to constriction 
of the femoral artery. B. Rabbit 3.4 kg. Nembutal. Upper tracing 
saphenous, lower tracing central ear artery pressure pulses. Before 
(I), during (~), and after (3, 4 and 5) hypothalamic stimulation. 
Stimulation repeated (6), but serial pressure pulses now super- 
imposed. Vertical bar 30 mm Hg. Note ear artery pulse uninfluenced 
during marked reduction of femoral pulse pressure. Time 0.I s. 

a W. R. HEss, Beitf~ge zur Physiologic des Hirnstarames. I. (G. 
Thieme, Leipzig 1932). 

* C. H. SAWYZR, J.W. EVERETT, and J.D. GREEN, J. comp. 
Neurol. I01, 801 (1954). 

Results.--By stimulation of circumscribed subcortical 
regions, the pulse pressure in the arteries investigated 
could be reduced so that the output pulsations were 
barely perceptible (Fig. 1 A). At the same time, the pres- 
sure gradient along the segment usually decreased: some- 
times this was followed by a secondary increase. The 
arterial flow through the segment decreased markedly 
and even stopped. If the femoral artery was exposed, 
inspection showed a considerable constriction starting at 
the level of the proximal third of the artery and increasing 
distally. These arterial responses could occur independ- 
ently of pressor or depressor reactions. By selecting elec- 
trode sites and stimulus parameters, almost maximal 
constrictions of the femoral arteries could be induced 
without any change in mean aortic blood pressure or 
heart rate. Moving the electrode, sometiFnes as little as 
0.5 ram, would change this response into a pressor or 
depressor reaction, without concurrent large artery con- 
striction. 

The arterial response had a latency of about  5 s, after 
which the degree of constriction usually reached a value 
that  was proportional to stimulus intensity and frequency 
and maintained for several minutes of stimulation. After 
stimulation, the artery usually relaxed and pre-stimu- 
latory values were restored within 1 min. Long or intense 
stimulations, on the other hand, caused a short post- 
stimulatory increase of pulsatory amplitude followed by 
a post-stimulatory constriction of the artery for several 
minutes (Fig. 2, 3). Repeated short stimulations seemed 
to summate and cause a longlasting constriction. After 
continuous stimulation for about 5 rain (Fig, 2, 5), the 
vasoconstriction of the femoral artery persisted for 20 to 
30 min. These post-stimulatory 'vasospasms' could be 
abolished by a small additional dose of pentobarbital  
(Fig. 2, 6). After repeated or prolonged constriction, the 
artery sometimes dilated spontaneously, pulsated forcibly, 
and did not respond with constrictions any more. 

In  most cases, the magnitude of the arterial responses 
to brain stimulations were proportional to the frequency 

t 
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Fig. 2.--Rabbit 3.2 kg. Nembutal-chloralose. Pairs of records of saphenous and contralaterai femoral blood pressures. Calibrations 
in mm Hg to the right. Between signals hypothalamic stimulations of a site at stimulus frequencies indicated. Intensity 0.8 V, except 
for record 3, where it was 1-0 V. In record s 10 mg Nembutal. Note constrictor responses increase with increasing stimulus fre- 
quency (5, I, 2). Post-stimulatory increase of amplitude is related to frequency and intensity (compare I, 2, and $). Post-stimulatory 
constriction (3 and 5) is correlated to strength and duration of stimulation. This constriction is temporarily abolished after a subse- 

quent stimulation (4) and after injection of Nembutal (s). Between 5 and 6 there is an interval of 10 rain. 

2* 
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used a n d  t h e n  fol lowed a n  S - shaped  c u r v e  a p p r o a c h i n g  
m a x i m a l  va lues  a t  50-100 pulses/s .  T h e  p o s t - s t i m u l a t o r y  
d i l a t a t i o n  a n d  consecu t ive  cons t r i c t i on  showed  a s imi la r  
r e l a t i on  to  t h e  s t i m u l u s  f r equency .  

Fig. 3.--Schematic mid-sagittal reconstruction on rabbit brain stem 
of the region (X), from which large-artery constriction has been 

eIicited. 

b e y o n d  20/s, usua l ly  led to  a decrease  of response .  Relax-  
a t i o n  responses ,  or  s e c o n d a r y  c o n s t r i c t i o n  a f t e r  s t imula-  
t ion,  were n o t  found  in these  pos tgang l ion ic  s t imu la t i on  
e x p e r i m e n t s .  

Conclusions. A c e n t r a l  n e r v o u s  co n t ro l  of v a s o m o t o r  
a c t i v i t y  in large a r te r ies  h a s  b e e n  found.  I t  r e sembles  the 
we l l -known  v a s o c o n s t r i c t o r  i n n e r v a t i o n  of sma l l  vessels 
w i t h  r e spec t  to  a c t i v a t i o n ,  n e u r a l  s t ruc tu res ,  a n d  neuro-  
ef fector  cha rac te r i s t i c s .  I t  u s u a l l y  o p e r a t e s  c o n c u r r e n t l y  
w i t h  t h e  v a s o c o n s t r i c t o r  co n t ro l  of sma l l e r  vessels ,  t hus  
p r o d u c i n g  a homologous  response  in consecu t ive  p a r t s  of 
a v a s c u l a r  loop. However ,  in case of p ro longed  ac t iva t ion ,  
t h e  large  a r t e r i e s  m a i n t a i n  c o n s t r i c t i o n  far  b e t t e r  t h a n  
sma l l  ones  a n d  show ev idence  of a r t e r i a l  spasm.  Th i s  is 
p a r t i c u l a r l y  t r u e  w h e n  t h e  s y s t e m  is s t i m u l a t e d  a t  the  
d i encepha l i c  level.  I t  t h e n  seems c a p a b l e  of p roduc ing  
i n d e p e n d e n t ,  i so la ted  cons t r i c t ions ,  a t  leas t  as j u d g e d  by  
t h e  overa l l  v a s o m o t o r  p a t t e r n s .  P r o b a b l y  c e n t r a l  func-  
t i o n a l  p a t t e r n s  a n d  local  p e r i p h e r a l  c o n d i t i o n s  i n t e r ac t  
to  c rea te  t h e  power fu l  reg iona l  v a s o s p a s m .  

The  m e a n  sys t emic  p ressure  was c o n s t a n t ,  even  dur ing  
genera l ized  c o n s t r i c t i o n  in t h e  l imbs,  a n d  t h i s  m a y  be 
p a r t l y  a sc r ibed  to  a r e d i s t r i b u t i o n  of flow to  v i sce ra l  a- 
reas,  as ev idenced  b y  t h e  c o n c u r r e n t  d i s t ens ion  of sp lanch-  
nic ar ter ies .  Such  a v a s o m o t o r  p a t t e r n  could  be  of im- 
p o r t a n c e  for  c e n t r a l i z a t i o n  of p ressure  in pa tho log ica l  
e m e r g e n c y  s i tua t ions ,  e.g. shock.  

A fellowship from 'Signe och Ane Gyllenbergs Stiftelse', and a 
grant to the Institute from the Office of Scientific Research of the 
Air Research and Development Command, United States Air Force, 
through its European Office, Contract AF 61(052)-119, are acknow- 
ledged. 

N. ~ECKMAN 

Ar t e r i a l  v a s o c o n s t r i c t i o n s  could  be  el ic i ted b i l a t e r a l l y  
in  t he  ear,  fo re l imb a n d  h i n d l i m b  w i t h  on ly  m i n o r  changes  
in  m e a n  sys t emic  pressure .  U n i l a t e r a l  h y p o t h a l a m i c  st i-  
m u l a t i o n  sufficed for  b i l a t e r a l  responses .  The  c o n s t r i c t i o n  
of t h e  ear  a r te r ies  h a d  t h e  lowes t  s t i m u l a t i o n  t h r e s h o l d ,  
cons t r i c t i on  of t he  fo re l imb a r te r ies  d e m a n d i n g  t he  h i g h e s t  
vo l tage .  The  s p l a n c h n i c  a r te r ies  r eac t ed  on ly  to  t hose  
s t imu l i  t h a t  e v o k e d  cons ide rab l e  p resso r  responses .  D u r -  
ing c o n s t r i c t o r  r eac t i ons  in  t h e  o t h e r  vessels,  t h e y  s h o w e d  
a n  inc reased  p u l s a t o r y  a m p l i t u d e .  Th i s  was  p r o b a b l y  due  
to  pass ive  d i s t ens ion  of t h e  vessels,  as s imi la r  increases  of 
pu l sa t i ons  was  seen in o t h e r  a r te r ies  w h e n  t h e  t one  of t he  
vessel  wal l  was  r educed .  

I n c r e a s i n g  t h e  d e p t h  of a n a e s t h e s i a ,  or  h e a t i n g  t h e  ani -  
mal ,  f i rs t  abo l i shed  t h e  response  of t h e  ear  a r t e r y  (Fig. 1 B).  
A f u r t h e r  i n j ec t i on  of a n a e s t h e t i c s  depressed  t h e  cons t r ic -  
t i o n  of t h e  fo re l imb  ar te r ies .  T h i s  e x t i n c t i o n  of r e sponse  
was a c c o m p a n i e d  b y  a n  inc rease  of t h e  local  pu l sa t ions .  
T r a u m a  of t h e  vessels  caused  b y  dissect ion,  anoxia ,  or  
m e c h a n i c a l l y  i nduced  s p a s m  also f a v o u r e d  loss of n e r v o u s  
cont ro l ,  a n d  abo l i shed  t h e  v a s o c o n s t r i c t o r  reac t ions .  Th i s  
was  one  of t h e  m a i n  r easons  for  a d o p t i n g  t h e  p r e s e n t  in-  
d i r ec t  m e t h o d  of s t u d y .  M i n o r  v a s o c o n s t r i c t i o n s  also 
occu r red  ' s p o n t a n e o u s l y ' ,  or  were  i nduced  in l i gh t ly  an -  
a e s t h e t i z e d  a n i m a l s  b y  ' a r o u s i n g '  or  nox ious  s t imul i .  These  
c h a n g e s  were n o t  seen in deep  anaes thes i a .  

T h e  a r t e r i a l  c o n s t r i c t i o n  was  abo l i shed  b y  a p p r o p r i a t e  
n e r v e  sec t ions  a n d  a f t e r  e r g o t a m i n e .  T h e  n e r v e s  to  t h e  
f emora l  a r t e r y  were  f o u n d  to  r u n  in t h e  f emora l  nerve .  
S t i m u l a t i o n  of t h e  l u m b a r  s y m p a t h e t i c  t r u n k  or  t h e  
f emora l  n e r v e  in cu ra r i zed  p r e p a r a t i o n s ,  p r o v o k e d  re- 
sponses  s imi la r  to  those  o b t a i n e d  b y  c e n t r a l  s t imul i .  F r o m  
1 t o  10 pulses /s  ( the  l a t t e r  m a x i m a l ) ,  t h e  r e sponse  was  
p r o p o r t i o n a l  to  s t i m u l u s  f r equency ,  t h o u g h  t h e  s t r i c t  re- 
l a t i on  was  a n  S - shaped  func t ion .  I n c r e a s i n g  f r e q u e n c y  

Nobel Institute /or Neurophysiology, Karolinsha Insti- 
tuter, Stockholm (Sweden), O c t o b e r  8, 1959. 

Zusammen/assung 

Die ne rv6se  Kon t ro l l e  de r  Femora l - ,  Brach ia l - ,  zen t ra -  
len  Ohr -  u n d  M e s e n t e r i a t a r t e r i e n  w u r d e  a m  K a n i n c h e n  
u n t e r s u c h t .  E s  k o n n t e n  d u r c h  e l ek t r i sche  R e i z u n g  eines 
Geb ie t e s  im l a t e r a l en  H y p o t h a l a m u s  a b g e s t u f t e  Gef~ss- 
v e r e n g e r u n g e n  h e r v o r g e r u f e n  werden .  O h n e  wesent l iche  
]knde rung  des A o r t e n m i t t e l d r u c k e s  u n d  de r  Herz f r equenz  
k o h n t e n  sogar  m a x i m a l e  K o n t r a k t i o n e n  h e r v o r g e r u f e n  
werden .  L a n g e  Reize  v e r u r s a c h t e n  a n h a l t e n d e n  G e f ~ s -  
spasmus ,  d e r  in  de r  A. femora l i s  a m  s t ~ r k s t e n  ausgepr~g t  
war .  

U n t e r s u c h u n g e n  z u r  i n t r a z e l l u l { i r e n  L o k a l i s a t i o n  

d e r  R e n i n -  u n d  H y p e r t e n s i n a s e - A k t i v i t { i t  

T r o t z  zah l r e i che r  U n t e r s u c h u n g e n  i s t  es b is  h e u t e  noch 
n i c h t  gegli ickt ,  die B i ldungs -  bzw.  Spe i che ro r t e  des  Re- 
n ins  in  d e r  Niere  e indeu t ig  fes tzu legen  1-a. W~ihrend Ver- 
suche  dieser  A r t  bet r~icht l iche  m e t h o d i s c h e  Schwierig- 
k e i t e n  b i e t en ,  sch ien  u n s  die F r a g e  n a c h  de r  Loka l i sa t ion  
des  R e n i n s  in  d e r  Zelle m i t  Hi l fe  t ier  Di f fe ren t ia lzen t r i -  
fug ie rung  16sbar zu sein.  W i r  b e s t i m m t e n  d e s h a l b  die 
Ren inak t iv i t~ t t  in  d en  e inze lnen  F r a k t i o n e n  y o n  Nieren- 
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