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of t h e  o rde r  of ha l f  a msec  1,a. T h e  di f ference can  be  
a c c o u n t e d  for  b y  t h e  c o n d u c t i o n  t i m e  f rom t he  m o t o -  
n e u r o n e  to  t h e  p o i n t  of s t i m u l a t i o n  of t h e  v e n t r a l  root ,  
w h i c h  in t h i s  case can  be  a p p r o x i m a t e d  to  0.4 msec  a n d  
t h e  i n i t i a t i o n  t i m e  of t he  ac t ion  p o t e n t i a l  w h i c h  is more  
d i f f icu l t  t o  e v a l u a t e  b u t  c a n  be  expec t ed  to  v a r y  b e t w e e n  
0.3 a n d  0.9 msec  ~. 

T h e  m a t e r i a l  cons i s t s  of 6 d y n a m i c  a n d  15 s t a t i c  
y -mo toneu rones .  N o n e  of t he  d y n a m i c  y - m o t o n e u r o n e s  
were  a c t i v a t e d  b y  s t i m u l a t i o n  of t he  ips i l a te ra l  v e n t r o -  
l a t e r a l  funicle,  b u t  al l  s t a t i c  were,  w i t h  a s e g m e n t a l  
l a t e n c y  v a r y i n g  b e t w e e n  1.0 a n d  1.6 msec  in 10 cases a n d  
longer  for t h e  5 o thers .  These  va lues  show t h a t  t he  
a c t i v a t i o n  of s t a t i c  y - m o t o n e u r o n e s  a t  l eas t  p a r t l y  is 
m o n o s y n a p t i c .  No s h o r t  l a t e n c y  (below 10 msec) dis- 
cha rge  h a s  been  found  in t h e  d y n a m i c  y -motoneurones .  I t  
is r e a s o n a b l e  to  i n t e r p r e t  t h e  absence  of de scend ing  effect  
o n  d y n a m i c  y - m o t o n e u r o n e s  on  s t i m u l a t i o n  of t h e  lower  
t h o r a c i c  cord  as  if no  m o n o s y n a p t i c  e x c i t a t o r y  effect  f r om 
t h e  lower  b r a i n  s t e m  1 is e v o k e d  in  t h i s  t y p e  of y -moto-  
neurones .  O u r  conc lus ion  t h a t  t h i s  m o n o s y n a p t i c  con t ro l  
f r o m  t h e  lower  b r a i n  s t e m  is exe r t ed  on  s t a t i c  y -moto-  
n e u r o n e s  does n o t  exc lude  a d d i t i o n a l  p a t h w a y s ,  propr io-  
sp ina l  or  f rom o t h e r  s u p r a s p i n a l  regions  w i t h  mono-  
s y n a p t i c  c o n n e c t i o n  to  s t a t i c  y - m o t oneu r ones .  

T h e  m o n o s y n a p t i c  connec t i ons  to  m o t o n e u r o n e s  are 
evoked  f rom 2 regions  in  t he  lower  b r a i n  s t e m :  t h e  
De i t e r s '  nuc leus  to  e x t e n s o r  ~.~0 a n d  y - m o t o n e u r o n e s  1,9, 
a n d  t h e  m e d i a l  p a r t  of t h e  lower  b r a i n  s t e m  to  f lexor  ~_n 
a n d  y - m o t o n e u r o n e s  1,~. T he  p r e s e n t  e x p e r i m e n t s  were  
m a d e  on  f lexor  ~ -motoneurones .  H e n c e  t h e  descend ing  
p a t h w a y  w i t h  m o n o s y n a p t i c  c o n n e c t i o n  to  t h e  s t a t i c  
y - m o t o n e u r o n e s  i n v e s t i g a t e d  o r ig ina t e s  f r o m  t h e  l a t t e r  
m e d i a l  b r a i n  s t e m  region.  However ,  i t  is sugges ted  t h a t  
also t h e  m o n o s y n a p t i c  effect  f r om De i t e r s '  nuc l eus  is 
e v o k e d  in  s t a t i c  7 -mo toneu rones .  T h e  r e a s o n  for  t h i s  
sugges t ion  is t h e  s imi l a r i t y  in  f u n c t i o n a l  o r g a n i z a t i o n  of 
t h e  2 s y s t e m s  r evea l ed  b y  p r ev ious  i n v e s t i g a t i o n s  1[~--13 

CARLI, DIETE-SPIFF a n d  POMPEIANO 14,15 h a v e  recorded  
acce le ra t ion  of g roup  I I  a f fe ren t s  ex tenso r s  on  s t i m u l a t i o n  
of t h e  De i t e r s '  nucleus .  This  m e a n s  t h a t  s t a t i c  y -moto -  
n e u r o n e s  are  acce le ra ted  ~a,x7 f rom th i s  region.  B y  a f f e r en t  

recording,  i t  is n o t  poss ible  to  dec ide  w h e t h e r  a c o n n e c t i o n  
is m o n o s y n a p t i c ,  b u t  i t  seems  to  be  of s h o r t  l a t e n c y  a n d  
to  h a v e  c o m p a r a t i v e l y  l i t t l e  su scep t ib i l i t y  to  a n a e s t h e s i a .  

Rdsumd. Nous  a v o n s  enregistr6,  d a n s  les ner f s  de musc les  
f l6chisseurs,  l ' a c t iv i t6  de n e u r o n e s  y un iques ,  ident i f ies  
COulme d y n a m i q u e s  ou s t a t i q u e s  p a r  l eur  c o m p o r t e m e n t  
sous  l ' e f fe t  d ' u n e  in jec t ion  i.v. de D O P A  3,4. L a  s t i m u l a -  
t i on  du  co rdon  an t6 ro l a t6 r a l  ips i la t6ra l  de la moelle ,  au  
n i v e a u  tho rac ique ,  a i n v a r i a b l e m e n t  ac t iv6  les n e u r o n e s  
s t a t iques .  D a n s  10 cas sur  15, la l a t ence  a 6t6 br~ve,  in-  
d i q u a n t  une  c o n n e x i o n  m o n o s y n a p t i q u e .  P a r  con t re ,  les 
neu rones  y d y n a m i q u e s  n ' o n t  pas  p resen t6  d ' a c t i v a t i o n  
d a n s  ces condi t ions .  Ces r6su l t a t s  p e r m e t t e n t  d ' i den t i f i e r  

des  neu rones  y s t a t i ques  la f r ac t ion  de  n e u r o n e s  y 
r e c e v a n t  u n e  c o n n e x i o n  m o n o s y n a p t i q u e  ~ p a r t i r  de la  
r6gion bu lba i r e  1. 
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Fai lure  of the Pineal  B o d y  of T w o  Spec ies  of Birds  
to S h o w  Electrical  R e s p o n s e s  to  I l luminat ion  

"While we were  i n v e s t i g a t i n g  t h e  p inea l  b o d y  of t he  
J a p a n e s e  qua i l  (Coturnix coturnix japonica): for  ev idence  
of d i r ec t  r e spons iveness  to  l ight ,  a r e p o r t  b y  MORITA 1 
a p p e a r e d  wh ich  descr ibed  a t t e m p t s  to  record  e lect r ica l  
r esponses  f rom t h e  p inea l  of t he  p igeon  (Columbia livia) 
t o  l ight .  D i rec t  i l l u m i n a t i o n  of t h e  p inea l  or  of t he  l a t e r a l  
eyes d id  n o t  p roduce  a n y  electr ical  a c t i v i t y  r e l a t ed  to  t h e  
onse t  or  cessa t ion  of l ight .  W e  h a v e  o b t a i n e d  s imi la r  
n e g a t i v e  resu l t s  w i t h  t h e  J a p a n e s e  qua i l  a n d  E ng l i sh  
spar row.  

T h e  p inea l s  of a t o t a l  of 25 quails ,  males  a n d  females,  
r a n g i n g  in age f rom 7 days  to  6 m o n t h s ,  were  p r e p a r e d  
for  e lec t r ica l  r ecord ing  b y  a v a r i e t y  of t e c h n i q u e s :  (1) 
B i r d s  were  a n e s t h e t i z e d  w i t h  N e m b u t a l ,  p laced  in a 
s t e r eo t ax i c  dev ice  a n d  t h e  exposed  p inea l  was  p e n e t r a t e d  
a t  va r i ous  s i tes  w i t h  t u n g s t e n  microe lec t rodes .  (2) B i rds  
were  d e c a p i t a t e d ,  t h e  p inea l  was  d issec ted  f rom t h e  
b r a i n ,  p l a c e d  in  sa l ine  o n  a w a x  block,  a n d  t h e n  i m p a l e d  

(Coturnix  coturnix japonica and Passer domest icus)  

b y  t u n g s t e n  mic roe lec t rodes ;  t he  sa l ine  was  d r a w n  off 
a n d  t h e  p r e p a r a t i o n  was  covered  w i t h  oil. (3) P inea t s  dis- 
sec ted  in t h e  m a n n e r  j u s t  descr ibed  were  p laced  o n  a se t  
of para l le l  t u n g s t e n  wires  for e x t e r n a l  r eco rd ing  a n d  
covered  w i t h  oil. (4) B i rds  were d e c a p i t a t e d ,  t h e  t o p  ha l f  
of t h e  he'~d was  r e m o v e d  b y  a co rona l  sect ion,  t h e  c o r t e x  
a n d  ce rebe l lum where  t h e n  d i s sec t ed  a w a y  l eav ing  t h e  
p inea l  a t t a c h e d  to  t h e  men inges  w h i c h  a d h e r e d  to  t h e  
skul l ;  t h e  wick  of a s i lver -s i lver  ch lor ide  e lec t rode  ( l ight  
shielded)  was  a t t a c h e d  to  t h e  end  of t h e  p inea l  s ta lk ,  a n d  
a n  i nd i f f e r en t  e lec t rode  was  in se r t ed  i n to  t h e  meninges .  
(5) T u n g s t e n  wire,  h o o k  e lec t rodes  were  p l aced  u n d e r  t h e  
s t a l k  of p inea l s  p r e p a r e d  as j u s t  descr ibed .  A t u n g s t e n  
l a m p  in a n  i l l u m i n a t o r  e q u i p p e d  w i t h  a c a m e r a  s h u t t e r  

I W. MORITA, Experientia 22, 402 (1966). 
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was  e m p l o y e d  to  p r o v i d e  l i gh t  s t i m u l i  of v a r y i n g  d u r a t i o n s  
to  t h e  p inea l  body .  E lec t r i ca l  a c t i v i t y  was  m o n i t e r e d  v i a  
a T e k t r o n i x  122 ampl i f i e r  c o n n e c t e d  to  a T e k t r o n i x  502 
oscilloscope. 

The  on ly  p o t e n t i a l s  obse rved  h a v i n g  a p inea l  or ig in  
were sus ta ined ,  low a m p l i t u d e  spikes  w i t h  a f r e q u e n c y  of 
5-10/see  w h i c h  were  d e t e c t e d  w h e n  a wick  e lec t rode  was  
on  t h e  m o s t  ba sa l  r e m n a n t  of t h e  p inea l  s ta lk .  T h e y  were  
n o t  in  a n y  w a y  in f luenced  b y  changes  of i l l umina t ion .  
MORITA 1 desc r ibed  s imi la r  t r a i n s  of impulses  f rom v e n t r a l  
pos i t ions  in  t h e  p igeon  p inea l .  

T h e  p inea t s  of 12 E n g l i s h  spa r rows  (Passer domesticus), 
30-120 d a y s  of age, p r e p a r e d  acco rd ing  to  m e t h o d s  3 a n d  
4 above ,  fa i led t o  show a n y  a c t i v i t y  r e l a t ab l e  to  changes  
of i l l u m i n a t i o n  b u t  d i d  w i t h  wick e lec t rode  record ings  
e x h i b i t  s p o n t a n e o u s  spikes  l ike those  of t h e  quai l  p ineal .  

T h e r e  a p p e a r s  to  be  a co r re l a t ion  b e t w e e n  r eco rdab le  
e lectr icM a c t i v i t y  a n d  degree  of d e v e l o p m e n t  of p r e s u m e d  
p h o t o r e c e p t o r s  in  p inea l  complexes .  Th i s  is be s t  s u p p o r t e d  
b y  s tud ies  of frogs, whose  p inea l s  are e lec t r ica l ly  respon-  
sive to  l i gh t  ~,s a n d  c o n t a i n  recogn izab le  p h o t o r e c e p t o r  
un i t s  s imi la r  to  those  of t he  v e r t e b r a t e  l a t e ra l  eye 4. The  
ev idence  f rom l igh t  mic roscopy  c o n c e r n i n g  t h e  poss ib i l i ty  
of p h o t o r e c e p t o r s  in  b i rd  p inea l  bod ies  is conflictingS,% 
E l e c t r o n  m i c r o g r a p h s  revea l  t he  p resence  of recep tor - l ike  
s t ruc tu res ,  b u t  t h e y  do  n o t  a p p e a r  to  b e  t yp i ca l  p h o t o -  
recep tors ,  T h e y  genera l ly  a re  desc r ibed  as r u d i m e n t a r y  ~,s 
a n d  as  l ack ing  a wel l -deve loped  o u t e r  s e g m e n t  9-n .  How-  
ever,  t h e  n e g a t i v e  f ind ings  to  d a t e  are  a n  i n a d e q u a t e  
s ample  on  w h i c h  to  base  conclus ions  a n d  do n o t  exc lude  
the  poss ib i l i ty  t h a t  some b i rds  m a y  h a v e  p inea ls  t h a t  a re  
p h o t o r e c e p t i v e  in t he  c o n v e n t i o n a l  sense. W i t h i n  o t h e r  
p h y l a  t he re  a re  g rea t  v a r i a t i o n s  in  t h e  degrees  of deve lop-  
m e n t  of t h e  p inea l  complex .  Th i s  is n o t a b l y  t r u e  in 
Rept i l i a ,  some  of wh ich  h a v e  h igh ly  d i f f e r en t i a t ed  p h o t o -  

r e c e p t i v e  u n i t s  l ,  as p a r t  of t h e i r  p inea l  c o m p l e x  whi le  in  
o t h e r s  a p inea l  m a y  be  a b s e n t  13,1L 

~dsumd. D a n s  l ' 6p iphyse  de 2 esp6ces d ' o i s eaux  il n ' a  
pas  6t6 poss ible  de d 4 m o n t r e r  u n e  r e l a t i on  e n t r e  le po ten -  
t iel  61ectrique e t  les v a r i a t i o n s  d ' i l l umina t i on ,  On  p e u t  en  
conc lure  que  chez  ces o i seaux  l ' 6p iphyse  n ' e s t  pas  u n  
p h o t o r 6 c e p t e u r  d a n s  le sens  conven t i onne l .  
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F r e e  Amino Acids in Blood Serum of Hedgehogs in Deep Hypothermia and after Spontaneous 
A r o u s a l s  1 

V e r y  l i t t l e  i n f o r m a t i o n  is ava i l ab l e  conce rn ing  t h e  rela-  
t i on  of n i t r ogen  m e t a b o l i s m  to  n a t u r a l  m a m m a l i a n  h ibe r -  
na t i on .  I n  general ,  no  ' d i s t u r b a n c e s '  are  cons ide red  to  
occur,  b u t  a q u a n t i t a t i v e  r e d u c t i o n  is e v i d e n t  in  h ibe r -  
n a t i n g  an ima l s  ~. I n  r e c e n t  years  more  a t t e n t i o n  ha s  been  
p a i d  to  t h e  pe r iod ic i ty  of m a m m a l i a n  h i b e r n a t i o n  a n d  
m a n y  of t h e  o lder  d a t a  ove r look ing  t h i s  p o i n t  h a v e  h a d  
to  b e  rechecked .  W i t h  con t ro l l ed  e x p e r i m e n t s  i t  a p p e a r e d  
t h a t  t h e  n o n - p r o t e i n  n i t r o g e n  (NPN)  of t h e  b lood  was 
lowes t  in  a n i m a l s  (Citellus lateralis) in  deepes t  h i b e r n a t i o n ,  
b u t  a g r a d u a l  increase  of N P N  t o w a r d s  t i le  end  of t he  
h y p o t h e r m i a  pe r iod  was  n o t  obse rved  a. No rise of t h e  
b lood  u rea  level  could  be  d e m o n s t r a t e d  d u r i n g  t he  h y p o -  
t h e r m i a  pe r iod  a t  t h e  a p p r o a c h  of s p o n t a n e o u s  a rousa l  or  
in  a roused  hedgehogs  (Erinaceus europaeus L.)~. Changes  
in  b lood c r ea t i ne  levels  h a v e  been  d e m o n s t r a t e d  d u r i n g  
t h e  h i b e r n a t i o n  cycle  5. 

T h e  p r e s e n t  r e p o r t  descr ibes  t h e  b lood  s e r u m  free 
a m i n o  acid levels  f o u n d  in  h e d g e h o g  in m i d w i n t e r  in  deep  
h y p o t h e r m i a  a n d  a f t e r  s p o n t a n e o u s  a rousa l  as well  as in 
ac t ive ,  a w a k e  a n i m a l s  ou t s ide  t h e  h i b e r n a t i o n  season. 

H i b e r n a t i n g  a n i m a l s  were  caged in a c o n s t a n t  a m b i e n t  
t e m p e r a t u r e  of 4 °C. The  a n i m a l s  were t r a n s f e r r e d  in th i s  
h i b e r n a c u l u m  on Oc tobe r  27. No food or  w a t e r  was  ava i l -  

ab le  to  t h e m .  T h e  h i b e r n a t i o n  was supe rv i sed  b y  con-  
t i n u o u s  b o d y  t e m p e r a t u r e  m e a s u r e m e n t s  f rom each  
a n i m a l  v i a  ch ron ica l l y  i m p l a n t e d  t h e r m o c o u p l e s  6. Sam-  
p l ing  was  done  in  m i d w i n t e r  a f t e r  a b o u t  21/, m o n t h s  
h i b e r n a t i o n .  A t  t h a t  t i m e  t h e  a n i m a l s  h a d  u n d e r g o n e  
15-18 u n d i s t u r b e d ,  s p o n t a n e o u s  a rousa l s  a n d  en t r i e s  i n t o  
deep  h y p o t h e r m i a .  T h e  h y p o t h e r m i c  g r o u p  was  ki l led 
a f t e r  3 -4  days  in deep  h y p o t h e r m i a .  B lood  samples  f r o m  
s p o n t a n e o u s l y  a roused  a n i m a l s  w i t h  ' n o r m a l '  b o d y  t e m -  
p e r a t u r e  were  w i t h d r a w n  3 h a f t e r  t h e  i nc rea s ing  b o d y  
t e m p e r a t u r e  h a d  r eached  15°C. T h e  con t ro l  g roup  of 
n o r m o t h e r m i c  an ima l s  was  composed  of an ima l s  a w a k e  
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