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Untersucht 

Wirksame Dosis 

Bilder bei hSehsten er- 
reichten fox. Dosen 

Hemmung des Netzbau-  
tr iebes in % der 
Versuchszahl 

Durchschnit t l iche Ver- 
gr6gerung der Netz- 
fl/iche um % 
Zahl der gegenfiber dem 
Vortag verl~tngerten 
Netze in % 
Vermehrung der  fiber- 
groBen Sektoren gegen 
den Vortag um 
Durehschnit t l iche Zu- 
nahme der Winkelregel- 
m~tl3igkeit in Grad 
Zahl der Netze, deren 
Winkel regelm~il3iger 
waren als am Vortag 
in % 
Klebfadenverlauf 

LSD 25 I Mezkalin 

0,03-0,37/Tier  ca. 1007/ 
Tier 

ca. 50-1007 ca. 2007 
Fort laufen Krfimpfe- 

Tod 
unterO ,057 iiber 0,057 

74,1 31,2 11,8 

+ 13,4 - 23,3 - 16,8 

71,5 85,7 64,7 

- 4  + 2  + 8  

+ 0,84" - 0 , 3 *  - 0 , 8 1 "  

100 28,6 17,6 
regel- regel- unregel- 
m~iBig m~Big mSl3ig 

* Unterschiede mit dem t-Test ,stark gesichert*. 

a l i en  N e t z e n ,  die u n t e r  d e m  E in f luB  n i e d e r e r  D o s e n  v o n  
L S D 2 5  g e b a u t  w o r d e n  s ind  [Tabe l l e  (7), (8)], s c h e i n t  
a n f  e i n e r  Z u n a h m e  des  A s s o z i a t i o n s t e m p o s  bei  de r  A n -  
lage  d e r  Rad ia l f~ tden  zu b e r u h e n .  (Die K l e b f a d e n r e g e l -  
m/ iBigke i t  w n r d e  n i c h t  q u a n t i t a t i v  er faBt . )  VCahrschein-  
t i ch  h a n d e l t  es s i ch  h i e r b e i  u m  eine  besse re  V e r w e r t u n g  
des  s e n s i b l e n  Kon t ro l t r e i ze s .  D a b e i  l i eg t  e ine  q u a l i t a t i v e  
S t e i g e r u n g  e ine r  s p o n t a n e n  L e i s t u n g  d u r c h  L S D  25 vor ,  
i m  G e g e n s a t z  zu de r  e r h 6 h t e n  U n r e g e l m ~ g i g k e i t  d u t c h  
M e z k a l i n  [Tabe l le  (7), (8)]. D a m i t  s c h e i n t  u n s  de r  
S p i n n e n t e s t  d u r c h  se ine  A u f g l i e d e r u n g  de r  W i r k u n g  
b e i d e r  S u b s t a n z e n  e inen  H i n w e i s  da f i i r  zu g e b e n ,  daB 
de r  ~ihnl ichen W i r k u n g  a m  M e n s c h e n  e in  v e r s e h i e d e n e r  
A n g r i f f s p u n k t  z u g r u n d e  l iegt .  P . N .  WITT 

P h a r m a k o l o g i s c h e s  I n s t i t u t  de r  U n i v e r s i t / t t  B e r n ,  den  
17. Januar 1951. 

S u m m a r y  

I n v e s t i g a t i n g ,  w i t h  a spec ia l  m e t h o d ,  sp ide r s '  webs  
b u i l t  u n d e r  t h e  i n f l u e n c e  of L S D  25 a n d  Mezcal ine ,  a 
d i f fe rence  b e t w e e n  t h e  tw o  s u b s t a n c e s  b e c o m e s  a p p a r e n t .  
T h e  m o s t  s t r i k i n g  is t h e  i m p r o v e d  e x a c t i t u d e  of  t h e  
ang les  w i t h  s m a l l  doses  of  L S D  25, a n d  t h e  d e c r e a s e d  
a c c u r a c y  u n d e r  t h e  i n f l u e n c e  of Mezcal ine .  T h e r e f o r e  i t  
s eems  l ike ly  t h a t  t h e  s i m i l a r  e f fec t  w h i c h  t h e  t w o  d r u g s  
h a v e  on  m a n  is b r o u g h t  a b o u t  b y  a t t a c k s  f rom d i f f e r e n t  
p o i n t s .  

S u b d i v i s i o n  o f  C u t a n e o u s  A f f e r e n t s  A c c o r d i n g  

to  S k i n  A r e a s  a n d  R e f l e x  E f f e c t s  

I t  h a s  b e e n  s t a t e d  (LLOYD 1) t h a t  t h e  r e sponse  to a 
s ingle  s h o c k  to  a n  i p s i l a t e r a l  c u t a n e o u s  n e r v e  is i n d i r e c t  
f a c i l i t a t i o n  of t h e  f l exor  m o t o n e u r o n e s  a n d  a l ikewise  

1 D. P. C. LLOYD, J. Neurophysiol. 9, 439 (1946). 

i n d i r e c t  r ec ip roca l  i n h i b i t i o n  of t h e  e x t e n s o r  m o t o -  
n e u r o n e s .  W i t h  t h e  m o r e  n a t u r a l  m o d e s  of s t i m u l a t i o n  
to  be  used  below, o t h e r  re f lex  f igures  come  to  t h e  fore  
(cf. HAGBARTH a n d  NAESS1). 

I n  d e c e r e b r a t e  or  low sp ina l  c a t s  t he  h i n d  l i m b  to  be  
used  was d e e f f e r e n t e d  a n d  t h e  e x c i t a b i l i t y  of  a n t a g o n i -  
s t i c  m o t o n e u r o n e s  t e s t e d  b y  r e c o r d i n g  m o n o s y n a p t i c  
r e sponses  f r o m  a v e n t r a l  roo t .  
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Fig. 1.--Decerebrated cat. Records from the ventral root L?. Re- 
peated monosynaptic test volleys obtained (A) from the gastrocne- 
mius nerve and (B) from the deep peroneal nerve. Thermode on the 
intact sural nerve in the middle of the thigh. Local heating of the 
cutaneous nerve causes facilitation of the extensor motoneurones 
and inhibition of the flexor motoneurones. Upper line is temperature 

record, calibrated on the right in C °, Time 1000/see. 

I n  f igure  1 t h e  su ra l  n e r v e  is loca l ly  h e a t e d  ( t h e r m o d c  
t e c h n i q u e )  to  s t i m u l a t e  t h e  s m a l l  a f f e r e n t s  s e l ec t ive ly  
(C. v.  EULER~). T h e  re f lex  e f fec t s  a re  s h o w n  in  ga s t ro -  
c n e m i u s  a n d  deep  p e r o n e a l  m o t o n e u r o n e s  respectively- .  
T h e  s lowly  i t e r a t e d  m o n o s y n a p t i c  r e sponses  a re  i n c r e a s e d  
on  t h e  e x t e n s o r  s ide a n d  i n h i b i t e d  on  t h e  f l exor  side.  
W h e n  a s i m i l a r  s t i m u l a t i o n  is a p p l i e d  to  t h e  s u r a l  n e r v e  
in  a n  o t h e r w i s e  i n t a c t  a n i m a l  i t  m a y  cause  e x t e n s i o n  
of t h e  ank le .  T h u s  i t  is c lea r  t h a t  t h e  s m a l l e s t  a f f e r e n t  
f ibres  of a c u t a n e o u s  n e r v e  s o m e t i m e s  se t  u p  i p s i l a t e r a l  
re f lex  e x t e n s i o n .  

T h e  e x t e n s o r  i n h i b i t i o n  f rom a s ingle  s h o c k  to  a 
c u t a n e o u s  n e r v e  m a y  be  fo l lowed b y  f a c i l i t a t i o n  (BERN- 
HARD3). Th i s  was  r e p e a t e d l y  ver i f i ed  in  t h e  p r e s e n t  
i n v e s t i g a t i o n .  S o m e t i m e s ,  h o w e v e r ,  in  a ser ies  of obser -  
v a t i o n s ,  e x c e p t i o n a l  r e su l t s  a p p e a r e d .  I t  t u r n e d  o u t  t h a t  
t h e  e f fec t  cou ld  be  mod i f i ed  b y a p p l y i n g  t h e  c o n d i t i o n i n g  
s h o c k  to  d i f f e r e n t  b r a n c h e s  of t h e  s a m e  c u t a n e o u s  t r u n k .  
F i g u r e  2 shows  t h e  e x c i t a b i l i t y  c h a n g e s  in  t h e  m o t o n e u -  
rones  of g a s t r o c n e m i u s  fo l lowing  a c o n d i t i o n i n g  s h o c k  to  
a s m a l l  c u t a n e o u s  b r a n c h  p a s s i n g  o v e r  t h e  heel .  T h e r e  
is no  i n h i b i t i o n  to  be seen,  o n l y  a f ac i l i t a t i on ,  t h e  l a t e n c y  
of w h i c h  does  n o t  exceed  4 msec .  T h u s  also t h e  f a s t e s t  
f ib res  of a c u t a n e o u s  n e r v e  a re  s o m e t i m e s  c a p a b l e  of 
c a u s i n g  i p s i l a t e r a l  e x t e n s o r  f ac i I i t a t ion .  

T h e  s ingle  s h o c k  t e c h n i q u e ,  as  wel l  as  t h e  t h e r m o d e  
t e c h n i q u e  d e s c r i b e d  a b o v e ,  r e p r e s e n t  a n  u n n a t u r a l  m o d e  
of s t i m u l a t i o n ,  and ,  b y  u s i n g  s u c h  m e t h o d s ,  i t  m a y  be  
d i f f i cu l t  t o  d i s t i n g u i s h  b e t w e e n  f u n c t i o n a l l y  d i f f e r e n t  
g r o u p s  of s e n s o r y  un i t s .  B y  l e a v i n g  t h e  c u t a n e o u s  n e r v e s  
i n t a c t  a n d  s t i m u l a t i n g  t h e  sk in  i t se l f  b y  a d e q u a t e  
m e a n s ,  s t r i k i n g  r e su l t s  were  o t a i n e d  w h i c h  e m p h a s i z e  t h e  
i m p o r t a n c e  of t r u l y  phys io log ica l  c o n d i t i o n i n g .  

I K-E. HAGBARTII'and K. NAESS, Acta physiol. Scand. 21, 336 
(1950). 

c. v. EULER, Acta ph>~slol. Scand. 14, suppl. 45 (1947). 
3 C. G. I]ERNHARD, Acta physiol. Scand. 6, suppl. 47 (1947). 
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In  a decerebrate animal both  hind limbs were dener- 
vated,  leaving only the pure cutaneous nerves such as the 
sural and the saphenus, on the side of the leg to be used. 
The monosynapt ic  test  volleys were continuously elicited 
from the central  s tump of the gastrocnemius nerve. By 
pinching the skin of the leg it  provedpossibte to influence 
the ampli tude of the test  responses in a differential  
fashion by applying the st imulat ion to different areas of 
the skin. When pinching the skin over the heel, for 
example,  a marked facili tation of the gastrocnemius 
motoneurones was obtained;  but  when a similar st imula- 
t ion was applied to the surface over the ventral  side of 
the ankle an equally prominent  inhibit ion appeared. 
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-Fig. ~.--Decerebrated cat. Excitability changes of gastrocnemiu 
motoneurones following a conditioning shock to a small cutaneous 

branch running over the heel. 

In order to map out  the faci l i tatory and inhibi tory 
skin areas for the motoneurones of different muscles it  
was necessary to preserve all the skin afferents of the 
leg. Thus, in the exper iment  presented in figure 3, the 
innervat ion of the leg was left in tac t  except  for the 
gastrocnemius, the deep peroneal and the quadriceps 
nerve which were severed. From the central  s tumps of 
any of the lat ter  nerves, monosynapt ic  test  volleys could 
be evoked (the rectus component  of the quadriceps had 
been removed).  When pinching the skin great  care was 
taken to ascertain that no movements of the leg or any 
other s t imulat ion of deep afferents occured. 

dOI*S~I OSpe,Ct Of ¢'~tf, 

were inhibited Irom the extensor faci l i tatory area just 
described, and facil i tated from the rest of the leg. The 
results were quite constant  and easy to repeat.  

The extensor motoneurones of the quadriceps muscle 
were also influenced by pinching the skin. They were 
facil i tated from the skin over  the ventral  side of the 
th igh and the knee and inhibited from other  parts of the 
leg. The extensor  faci l i tatory skin areas are mainly 
distr ibuted over the extensor muscles concerned. 

The skin stimuli  employed have usually been mechan- 
ical and nocuous. But  local heat ing to extreme temper- 
atures (above 60--70°C) as well as moderate  pressure 
on the skin were sometimes found to be adequate  stimuli 
for the reflexes studied. 

On the basis of the present invest igat ion i t  is con- 
cluded tha t  the reflex pat terns  which can be obtained 
from the extero-ceptors of the l imb are more complex 
than has generally been thought .  The nature of the 
response is fundamenta l ly  determined by tha t  particular 
skin area of the leg to which s t imulat ion has been applied. 
For  both flexor and extensor muscles, specific exci tatory 
and inhibi tory skin areas have  been found. The end-or- 
gans responsible for these reactions are chiefly act ivated 
by nocuous stimuli  (mechanical or thermal) but  moderate 
pressure on the skin is also an adequate  mode of stimula- 
tion. In  the large cutaneous nerve trunks, leg afferents 
from different skin areas are intermingled, and, there- 
fore, in the usual reflex work sensory units with very 
different reflex functions are indiscr iminately act ivated 
by shocks to such nerves. The present  results suggest 
t ha t  analytical  penetra t ion of the organization of skin 
reflexes has to be based on afferent selectivation. These 
results are par t  of a more extensive s tudy which is in 
course of preparation. 

K-E. HAGBARTH 

Nobel Ins t i tu te  for Neurophysiology, Karolinska 
Inst i tuter ,  Stockholm, January  31, 1951. 

Zusammen[as$ung 
Es wurden die ipsilateralen Reflexwirkungen yon 

Hautafferenzen in der hintern Ext remi t / i t  der Katze 
studiert.  Es konnte gezeigt werden, dab in den groBen 
Hautnervenst~imnlen sensorische Elemente  mi t  ver- 
schiedenen Reflexfunkt ionen gemischt  sind. Ffir Beuge- 
und Streckmuskeln wurden spezifische erregende a n d  
hemmende Hautareale  gefunden. 

S k i n  Same. #QJ"$OI ~'~pe'¢¢'. 
von f rcx l  g s p e c t  Of #h igh.  

Fig. 3,--Decerebrated cat. Records (A and B) from the ventral root 
L 7 and (C) from the ventral root L e. Repeated monosynaptic test 
volleys obtained (A) from the deep peroneal nerve, (B) from the 
gastrocnemius nerve and (C) from the quadriceps nerve (the rectus 
component removed). By pinching the skin of the leg the excitability 
of the motoneurones is influenced and the effect is changed byvarying 

the localisation of the skin stimulus. See text. 

I t  was found tha t  facil i tat ion of the gastrocnemius 
motoneurones could be provoked from a skin area local- 
ized on the dorsal side of the leg and extending from 
about  the middle of the thigh to jus t  beneath the heel. 
F rom the surface of the rest of the leg, inhibit ion of the 
gastrocnemius motoneurones was obtained. The antago- 
nistic flexor motoneurones (test shocks on the deep 
peroneal nerve) were influenced in the opposite way. They 

P R O  L A B O R A T O R I O  

M6thode  de d o s a g e  du 45Ca et du 32p au cours 
de l 'emploi  s imul tan4  des  d e u x  rad io i so topes  

Nombreux sont les importants  t r avaux  biochimiques 
uti l isant le radiophosphore comme indicateur  pour 
l '6tude du m6tabolisme des tissus osseux. Pendan t  tr6s 
longtemps, & cause de certaines difficult6s d'ordre 
technique, on 6tail  limit6 & l 'ut i l isation du radiophos- 
phore pour l '6tude de ces probl6mes; m a i s &  l'heure 
actuelle, il est possible de pr6parer du radiocalcium 
ayant  des activit6s sp6cifiques suffisantes. Aussi diff6- 
rents auteurs ont  d6j& utilis4 ce radioisotope au cours 
des recherches du m6tabolisme du calcium. Dans cer- 
tains cas, il est impor tan t  aussi de pouvoir  faire le parM- 
161isme entre le m6tabolisme du calcium et  celui du phos- 
phore. C'est dans le but  de pouvoir  faire cette compa- 


