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The  o b s e r v a t i o n  t h a t  g l u t a t h i o n e ,  wh ich  c o n t a i n s  -SH  
groups,  is a f fec ted  b y  CAP is of s ignif icance.  I t  is con-  
ce ivable  t h a t  t h e  r e d u c t i o n  of g l u t a t h i o n e  o b s e r v e d  m i g h t  
h a v e  been  ref lec ted  in the  fall  of i n d u c t i o n  c a p a c i t y  of t he  
H e n s e n ' s  node  on  t r e a t m e n t  w i t h  c h l o r o a c e t o p h e n o n e  n .  

Zusammen/assung. Die O r g a n i s a t o r r e g i o n  yon  H i i h n -  
c h e n e m b r y o n e n  wurde  m i t  CAP  b e h a n d e l t  u n d  die Wir -  
k u n g  des  C A P  au f  schwefe lha l t ige  A m i n o s g u r e n  pap ie r -  
c h r o m a t o g r a p h i s c h  u n t e r s u c h t .  Die Ana lyse  e rgab ,  dass  
G l u t a t h i o n  s t g rke r  bee in f lus s t  w u r d e  als  M e t h i o n i n .  Die 
R e d u k t i o n  des  G l u t a t h i o n g e h a l t e s  k 6 n n t e  d e m  Abfa l l  de r  
I n d u k t i o n s k a p a z i t ~ t t  des H e n s e n s c h e n  K n o t e n s  e n t s p r e -  

chen,  de r  d u r c h  die B e h a n d l u n g  m i t  C A P  h e r v o r g e r u f e n  
wird.  
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Department o~ Zoology, University el Peoria (India), 
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Secretion of Saliva in the Rabbit after 
Postgangl ionic  Parasympathet ic  Denervation 

One to  t h r e e  d a y s  a f t e r  pos tgang l ion ic  p a r a s y m p a t h e t i c  
d e n e r v a t i o n  t h e  p a r o t i d  g l and  of t h e  ca t  shows  a sec re to ry  
a c t i v i t y  occu r r i ng  in b u r s t s  a n d  a s s u m e d  to  be  due  to  a 
p a r o x y s m a l  re lease  of ace ty l cho l ine  f rom t h e  d e g e n e r a t i n g  
n e r v e - e n d i n g s  L A s imilar ,  a l t h o u g h  more  con t inuous ,  'de-  
g e n e r a t i o n  sec re t ion '  ha s  been  obse rved  in s u b m a x i l l a r y  
a n d  s u b l i n g u a l  g l ands  of ca t s  2,a a n d  dogs 4. 

In  t h e  p r e sen t  e x p e r i m e n t s  t he  ef fec t  of u n i l a t e r a l  post -  
gang l ion ic  p a r a s y m p a t h e t i c  d e n e r v a t i o n  of t h e  sub-  
m a x i l l a r y  a n d  p a r o t i d  g l ands  was s t ud i ed  in r abb i t s .  As in 
ca t s  a t h e  c h o r d a  t y m p a n i  was  d i s sec ted  a long  t he  sub-  
m a x i l l a r y  d u c t  a n d  cu t  as close to the  g l and  as possible .  
T h e  pa ro t i d  g l and  was d e n e r v a t e d  b y  sec t ion  of the  aur ie-  
u t o t e m p o r a l  nerve ,  w h i c h  c o n t a i n s  i ts  p a r a s y m p a t h e t i c  
s ec r e to ry  f ibres  5. M o r p h i n e - u r e t h a n e  was used for t h e  
former ,  e t h e r  a n a e s t h e s i a  for t he  l a t t e r  ope ra t ion .  

One to  f ive days  l a t e r  acu t e  e x p e r i m e n t s  in u r e t h a n e  
a n a e s t h e s i a  were ca r r ied  out .  T h e  p a r o t i d  duc t s  were ex- 
posed  a n d  c a n n u l a t e d ;  t h e  s u b m a x i l l a r y  duc t s  were can-  

'Degeneration secretion' from left parotid gland of the rabbit. Trac- 
ings from above: time in mini drops of saliva from left denervated 
gland; right c'mtrol gland; signal. Postganglionic, parasympathetic 
denervation of left gland 24 h before the experiment. At first signal 
1 O0 t~g eserine/kg, at second signal 100 ~tg Hoechst 9980/kg was given 

intravenously. 

n u l a t e d  t h r o u g h  t h e  m o u t h .  T h e  c a n n u l a e  used  gave  a b o u t  
50 d r o p s  o u t  of 1 ml  of d is t i l led  wa te r .  

One  to  t h r e e  d a y s  a f t e r  sec t ion  of t h e  a u r i c u l o t e m p o r a l  
n e r v e  t h e  p a r o t i d  g l a n d  of t h e  r a b b i t  showed  a ' degener -  
a t i o n  s ec re t i on ' ;  t h e  flow was  p a r t i c u l a r l y  m a r k e d  o n  t h e  
f i r s t  two  days ,  w h e n  d rops  of sa l iva  cou ld  fall  w i t h  i n t e r -  
va l s  of 3-5  min .  "['he sec re t ion  a p p e a r e d  in p a r o x y s m s  w i t h  
i n t e r v a l s  of 1-2  rain.  I t  was  inc reased  b y  eser ine  a n d  
abo l i shed  b y  H o e c h s t  9980 (a~-d ipheny l -y -p ipe r id ino-  
b u t y l a m i d e )  as s h o w n  in t h e  Figure ,  a n d  m u s t  t he re fo re  
be  a s s u m e d  to  be  caused  b y  ace ty tcho l ine .  

C o n t r a r y  to  t h e  p a r o t i d  g land ,  t h e  s u b m a x i l l a r y  g l and  
of t h e  r a b b i t  is n o r m a l l y  in  a p e r m a n e n t  s t a t e  of spon -  
t a n e o u s  a c t i v i t y  ~. One  to t h r e e  d a y s  a f t e r  t h e  o p e r a t i o n  a 
' d e g e n e r a t i o n  sec re t ion '  cou ld  be  o b s e r v e d  in t h e  sub-  
m a x i l l a r y  g land,  s u p e r i m p o s e d  on  t h e  slow s p o n t a n e o u s  
flow. D u r i n g  t h e  f irst  two  days ,  w h e n  t h e  flow was  pa r t i c -  
u l a r ly  p ro n o u n ced ,  d rops  of sa l iva  fell e v e r y  4 -6  m i n  f rom 
t h e  d e n e r v a t e d  g land  whereas  t h e  co n t r a l a t e r a l ,  n o r m a l  
g l and  secre ted  a b o u t  one  d r o p  pe r  h. T h e  ' d e g e n e r a t i o n  
sec re t ion '  was  m u c h  more  r egu la r  in  t h e  s u b m a x i l l a r y  
t h a n  in t h e  p a r o t i d  g l ands ;  on ly  in some few r a b b i t s  t h e r e  
was a t e n d e n c y  to  p a r o x y s m a l  flow f rom t h e  s u b m a x i l l a r y  
glands .  Eser ine  a u g m e n t e d  t h e  flow a n d  H o e c h s t  9980 
reduced  i t  to  t h e  level seen in t i le n o r m a l  gland.  

Zusammen/assung. Eine  D e g e n e r a t i o n s s e k r e t i o n  er- 
s ch e i n t  be im  K a n i n c h e n  in d en  e r s t en  dre i  T a g e n  n a c h  
p o s t g a n g l i o n ~ t r - p a r a s y m p a t h i s e h e r  D e n e r v i e r u n g  der  Sub-  
maxi l l a r i s -  u n d  Pa ro t i sd r t i s en .  

P. OHLIN 

Institute el Physiology, University o~ Lund (Sweden), 
November 23, 1962, 
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The 5-Hydroxytryptamine  Content of the Brain 
and Some Other Organs of the Hedgehog  (E, ri- 
naceus europaeus) During Activity and Hiber- 

nation 

a u t o n o m i c  c e n t r a l  r egu la t ion .  Acco rd ing  to  t h i s  op in ion  
t h e  f u n c t i o n a l  b a l a n c e  in b o t h  t he se  s t a t e s  is sh i f t ed  to-  
w a r d s  a t r o p h o t r o p i c  p r e d o m i n a n c e .  SUOMALAINEN ~" con-  
s iders  t h a t  s y m p a t h e t i c  h y p o f u n c t i o n  is e s sen t i a l  t o  h iber -  

H E s s  1 c o m p a r e s  h i b e r n a t i o n  w i t h  t h e  s t a t e  of sleep a n d  1 W. R. tt~ss, Z. vgl. Physiol. 26, 529 (1939). 
cons iders  b o t h  these  cond i t i ons  to  be d e p e n d e n t  u p o n  a n  2 p. SUOMALAINEN, Biochem. Z. 295, 145 (1938). 
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na t ion .  LYMAN a n d  CHATFIELD 3 also sugges t  t h a t  the  
c e n t r a l  r e p r e s e n t a t i o n  of t h e  s y m p a t h e t i c  ne r vous  sys t em 
is e ssen t i a l  since i t  a p p e a r s  to  be i nvo lved  in a rousa l  f rom 
h i b e r n a t i o n .  

I t  a p p e a r e d  t o  be  of i n t e r e s t  to  i nves t i ga t e  t he  5- 
h y d r o x y t r y p t a m i n e  (5HT) a n d  c a t e c h o l a m i n e  concen-  
t r a t i o n s  in  t he  b r a i n  of t h e  h e d g e h o g  d u r i n g  h i b e r n a t i o n  
a n d  s u m m e r  ac t iv i ty .  I n  t h e  p r e s e n t  p a p e r  t h e  d i s t r i b u t i o n  
of 5 H T  in t he  b ra in ,  a n d  in  some o t h e r  t issues,  is repor ted .  

Material  and Methods. W e  used hedgehogs  w h i c h  were 
col lected in n a t u r a l  s u r r o u n d i n g s  in  s u m m e r  a n d  ear ly  
a u t u m n .  T h e y  were fed on  o a t m e a l  milk,  cooked m e a t  a n d  
viscera ,  a n d  wate r .  D u r i n g  h i b e r n a t i o n  t he  an i m a l s  were 
k e p t  a t  a b o u t  4 to  6°C. T h e  b r a i n s  of a g roup  of an imals ,  
b o t h  ac t ive  a n d  h i b e r n a t i n g  (4+4) ,  were per fused  in 
s o d i u m  p e n t o b a r b i t a l  a n e s t h e s i a  (35 m g / k g  i.p.) w i t h  
Locke ' s  so lu t ion  a t  b o d y  t e m p e r a t u r e .  O t h e r  a n i m a l s  were 
d e c a p i t a t e d  w i t h o u t  a n e s t h e s i a  or perfus ion.  Some b r a i n s  
were d iv ided  in to  t he  fol lowing p a r t s  : ce rebe l lum,  m edu l l a  
a n d  pons ,  mesencepha lon ,  d i encepha lon ,  ce rebra l  hemi -  
spheres  a n d  o l f ac to ry  bu lbs .  5 H T  was  d e t e r m i n e d  bio- 
logical ly  b y  us ing  t h e  r a t  f u n d u s  s t r ip  m e t h o d  of VANE 4 
modi f ied  as desc r ibed  p rev ious ly  5. M e t h y s e r g i d  (Deseril- 
Sandoz)  was used  as a 5 H T  a n t a g o n i s t  in  a c o n c e n t r a t i o n  
of 2 to  5 ng /ml .  

Results. T h e  resu l t s  c o n c e r n i n g  t h e  5 H T  c o n t e n t  in  t he  
b r a i n  of  t h e  h e d g e h o g  d u r i n g  t h e  cold season  as c o m p a r e d  
w i t h  t h e  s u m m e r  season,  are p r e s e n t e d  in Tab le  I. An  in- 
crease of t h e  5 H T  c o n t e n t  occu r red  d u r i n g  t h e  cold sea-  
son. O n  t h e  o t h e r  h a n d  no  s ign i f i can t  d i f ference  was found  
b e t w e e n  t h e  b r a i n  5HT c o n t e n t  in  h i b e r n a t i n g  hedgehogs  
a n d  those  k e p t  a t  r o o m  t e m p e r a t u r e  d u r i n g  t h e  cold sea- 
son. 

The distribution of 5HT found in the various parts of 
the brain shows that the highest concentrations are 
located in the mesencephalon, diencephalon and medulla 
and pons (Table I). Considerable amounts also appeared 
in  t h e  t e l encepha lon .  The  r e l a t i ve ly  h i g h e s t  increase  was 

obse rved  in the  ce rebra l  hemisphe re s  d u r i n g  t he  cold 
season and  pa r t i cu l a r ly  d u r i n g  h i b e r n a t i o n .  A lower  in-  
crease was observed  in o t h e r  p a r t s  of t he  b ra in ,  e x c e p t  in  
the  ce rebe l lum and  o l fac to ry  bulbs ,  where  t he  increase  
was s t a t i s t i ca l ly  nons ign i f i can t .  The  per fus ion  of b r a i n s  
did  no t  inf luence t he  values.  

The  h ighes t  5HT c o n t e n t  of the  o t h e r  o r g a n s  was ob-  
served  in the  t u n d a l  po r t i on  of t h e  s t o m a c h ,  whereas  t h e  
pylorus  con ta ined  on ly  a b o u t  1/4 of th i s  a m o u n t  (Table  I1). 
S ignif icant ly  less was found  in t he  d u o d e n u m  t h a n  in t h e  
fundus.  The  5HT c o n c e n t r a t i o n s  in  p e r i p h e r a l  o rgans  were 
sub jec t  to larger  va r i a t i ons  c o m p a r e d  w i th  t h e  b ra in .  T h e  
differences found in d i f fe ren t  a c t i v i t y  s t a t e s  b e t w e e n  
var ious  per iphera l  t issues were no t  s t a t i s t i ca l ly  s ign i f ican t .  

Discussion. The  resul t s  sugges t  t h a t  t he re  are seasona l  
va r i a t i ons  of the  5HT c o n t e n t  in the  b ra in  of the  hedgehog.  
No s imi lar  changes  h a v e  been  r epo r t ed  in c o m m o n  non -  
h i b e r n a t i n g  mammal s .  The  5HT c o n t e n t  of the  b r a i n  in 
the  ac t ive  hedgehog  du r ing  the  m i d s u m m e r  per iod p r o v e d  
to  be s imilar  to  t h a t  found in t he  r a t  b y  us ing  t he  s ame  
bioassay  m e t h o d  6. The  b ra in  5 H T  c o n t e n t  of t h e  h e d g e h o g  
dur ing  cold seasons, especial ly in h i b e r n a t i o n  increased  to  
a level which  rare ly  occurs  physio logica l ly  in  o t h e r  m a m -  
mats  8. The  d i s t r i bu t ion  of 5HT in t he  b r a i n  of t h e  ac t ive  
hedgehog  dur ing  s u m m e r  is a p p r o x i m a t e l y  c o m p a r a b l e  
wi th  t h a t  in can ine  b ra in  ~. The  o l fac to ry  bu lbs  a n d  pyr i -  
fo rm lobes of the  hedgehog  are  large and  t he  n e o p a l l i u m  is 
less developed 8. The  rh inencepha l i c  s t r u c t u r e s  m a y  there -  

a C, I ). LYMAN and P. O. CIIATFIE[.D, Physiol, Rev. 35, 403 (1955). 
4 j .  R. VANE, Brit. J. Pharmaeol. 12, 344 (1957). 
5 V. J. UuseX£ arid V. I. UvseT, h, Ann. Acad. Sci. Fenn. A. IV 60 

(1962). 
6 V. ERSPAMER, in Progress in Drug Research (Ed. l,'. Jt~CKER, Birk- 

h~user Verlag, Basel 1961), w)l. 3, p. 151. 
7 D. F. BOGDANSKI, H, WEISSBACH, and S. UDENFR1END, J.  Neuro- 

chem. 1,272 (1957). 
s E.  D. ADRIAN, J,  Physiol.  1:10,459 (19.11-19,12). 

Table  I. D i s t r i bu t ion  of 5 - h y d r o x y t r y p t a m i n e  in the bra in  of the hedgebog dur ing the warm and cold season. Numbers  of an imals  in pareu tbese  s 

Par t  of the bra in  5 - H y d r o x y t r y p t a m i n e  content  of the brain 
During the summer During the cold season 
In active state In active state Increase 
~tg/g q- S.E. [xg/g 4- S.E. % P 

In h ibe rna t i . n  Increase 
[zg/g ± S.E. % 

Whole  bra in  (excluding cerebel lum) 0.56 4- 0.0"26 (8) 0.85 4- 0.056 (8) 52 < 0 . 0 5  0,96 4- 0.045 (8) 71 <0 .001  
Cerebellum 0.05 4- 0.004 (3) 0.07 4- 0.02 (5) 40 ~>0.3 0.06 4- 0.02 (8) 20 - -  
Medulla  and  pons 0.78 4- 0.02 (3) 1.00 4- 0.07 (5} 28 <~|LO5 1.21 -~- 0.08 (8) 55 ~ 0 . 0 0 1  
Meseneephalon 1.37 4- 0.04 (3) 1.76 4- 0.07 (5) 29 < 0 . 0 1  1.79 + 0,08 (8) 31 ~ o . 0 1  
Diencephalon  1.00 4- 0.05 (3) 1.25 4- 0.08 (5) 25 <(0.05 1.22 ± 0.06 (8) 22 < 0 . 0 5  
Cerebral  hemispheres  0.37 4- 0.04 (3) 0.75 4- 0.08 (5) 103 <~0.01 0.89 ~ 0,06 (S) I,l I -~0.001 
Olfactory bu lbs  0.27 -t- 0.08 (3) 0.41 4- 0.04 (5) 52 )>0.1 0.47 4- 0,04 (s) 7-t ~>0.05 

From September 15 to May 31. 

Table II. 5-Hydroxytryptamine content in somc peripheral tissues of thc hedgehog in different activity ~tates (W'!/d of fresh tissue ~ S.E.) 
Numbers  of an imals  in parentheses  

Season, and  s t a t e  F u n d u s  Pylorus  Duodenum Spleen Liver Lung(perfused)  Kidney  

During summer 
Active 24.65 (2) 
During cold season 
Active 22.59 ± 2.1 (5) 
Hibernating 18.92 4- 1.8 (8) 

4.63 (l) 5 . 9 2 4 . 1 . 5 ( 5 )  3 . 2 0 ~ ]  i (5) 2..t0 ( l)  0.71 ~-O.08 (4) 

5.66 4- 1.4 (3) 12.22 4- 1 1 (5) 4.30 ± 0.3 (5) 1..16 4- 0.2.1 (6) . -  
- -  8.74 i 1.4 (8) 8.59 ± 2.4 (8) 2.79 ~ 0.71 (8) 0.91 ± o.lo (3) 

0.,~1 (1) 

o.5~ ~ o.'29 (4) 
0..19 ~ 0.10 (,t) 
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fore c o n s t i t u t e  a r e l a t ive ly  l a rger  p a r t  of t h e  h e m i s p h e r e s  
in t h e  hedgehog  t h a n  in t h e  dog. P a r t i c u l a r l y  in  rh inence -  
pha l ic  s t r u c t u r e s  5 H T  is c o n t a i n e d  pre fe ren t ia l ly% 

The  i m m e d i a t e  cause  of t h e  b r a i n  5HT increase  is 
p r o b a b l y  due  to such  changes  in e n z y m e  ac t iv i t i e s  t h a t  
r e la t ive ly  more  5HT is s y n t h e t i z e d  t h a n  des t royed .  T he  
oxygen  c o n s u m p t i o n  of t h e  t i ssues  is g rea t ly  decreased  
d u r i n g  h i b e r n a t i o n  ~0. The  monoana ine  oxidase  a c t i v i t y  is 
largely  d e p e n d e n t  u p o n  o x y g e n  t en s i on  n .  T he  a m i n o  acid 
decarboxylases ,  on  t he  o t h e r  h a n d ,  a re  more  eff ic ient  in 
a n a e r o b i c  c o n d i t i o n s  xz. V a r i a t i o n s  in  t he  o x y g e n  a n d  
c a r b o n  d iox ide  tens ions ,  however ,  m a y  n o t  be  t h e  cause  of 
5 H T  increase ,  s ince ANDERSON" a n d  BONNYCASTLE 13 found  
no  effect  of d e p r i v a t i o n  of  o x y g e n  or  a c c u m u l a t i o n  of 
c a r b o n  dioxide ,  or  of bo th ,  on  t he  b r a i n  5 H T  in  ra ts .  D i rec t  
ev idence  is so fa r  n o t  ava i l ab le  c o n c e r n i n g  t h e  poss ible  
c h a n g e s  of t h e  ac t iv i t i e s  of  e n z y m e s  f o r m i n g  or  d e s t r o y i n g  
5 H T  in d i f f e ren t  s t a t e s  of a c t i v i t y  in  hedgehogs .  

T h e  phys io logica l  s igni f icance  of t h e  changes  of t h e  
b r a i n  5 H T  is d i f f icul t  to  i n t e rp re t .  T he  p r e d o m i n a n t  
a p p e a r a n c e  of b o u n d  5H T  in s y n a p t i c  vesicles of n e r v e  
t e r m i n a l s  in t h e  gu inea -p ig  b r a i n  seems s t r o n g l y  to  sugges t  
i ts  p a r t i c i p a t i o n  in s y n a p t i c  t r a n s m i s s i o n  ~4. Severa l  ob-  
s e r v a t i o n s  sugges t  t h a t  5 H T  more  s u i t a b l y  func t i ons  as a 
t r o p h o t r o p i c  t h a n  as a n  e rgo t rop ic  t r a n s m i t t e r  °,lnAd. Our  
own  o b s e r v a t i o n s  w i th  h i b e r n a t i n g  hedgehogs  p o i n t  in  t i le  
same  di rec t ion .  The  5 H T  precursor ,  5 - h y d r o x y t r y p t o p h a n  
(40 m g / k g  of d l - 5 H T P  s.c.) d id  no t  a rouse  t he  h i b e r n a t i n g  
hedgehog,  a l t h o u g h  i t  was  d e c a r b o x y l a t e d  in t i le  b r a i n  a n d  
increased  t h e  b r a i n  5 H T  c o n t e n t .  On  t h e  o t h e r  h a n d ,  t h e  
e q u i v a l e n t  dose of I - D O P A  s t a r t e d  t h e  a rousa l  m e c h a n i s m ,  
a n d  t h e  h e d g e h o g  was  a roused  w i t h i n  a few h o u r s  1L 

Accord ing  to  AZZALI lS  SUOMALAINEN, a n d  NYHOLM 1~ 
t h e  neu rosec re t i on  f rom t h e  s u p r a o p t i c  nucle i  is e n h a n c e d  
d u r i n g  t h e  cold season,  especia l ly  d u r i n g  t he  l a s t  per iod  of 
h i b e r n a t i o n .  Th i s  is a n  i m p o r t a n t  o b s e r v a t i o n  since i t  
d e m o n s t r a t e s  t h a t  no t  all  b r a i n  func t i ons  are depressed  
d u r i n g  h i b e r n a t i o n .  F r o m  th i s  i t  m a y  be  conc luded  t h a t  
also t he  p r o d u c t i o n  of a n  a g e n t  f u n c t i o n i n g  as a t r a n s -  
m i t t e r  a t  t h e  s u p r a o p t i c  nucle i  is p r o b a b l y  e n h a n c e d  
d u r i n g  t he  cold season.  PICKFORD ~° a n d  DUKE et  al. 21 
h a v e  sugges ted  t h a t  ace ty l eho l ine  (ACh) is t h i s  t r a n s -  
m i t t e r  in  t he  dog. I t  would  be a t t r a c t i v e  to  sugges t  a pos-  
s ib i l i ty  of t he  a c t i v a t i o n  of a c e n t r a l  chol inerg ic  t r a n s -  
m i t t e r  s y s t e m  in t he  h e d g e h o g  d u r i n g  t he  co ld  season  a n d  
h i b e r n a t i o n .  Pa ra l l e l  c h a n g e s  in  the  5 H T  a n d  ACh con-  
t e n t s  in  t h e  b r a i n  h a v e  b e e n  r e p o r t e d  in  d i f f e ren t  a c t i v i t y  
s ta tes .  T h u s  t h e  ACh c o n t e n t  of t h e  b r a i n  is h i g h e r  d u r i n g  
sleep t h a n  in wakefu lness ,  be ing  a t  i t s  h i g h e s t  d u r i n g  an -  
es thes ia  ~ ' ~ .  The  b r a i n  5 H T  also increases  in  r a t s  d u r i n g  
a n e s t h e s i a  x~ a n d  d u r i n g  t he  sleep per iod  in mice 24 

The  electr ic  a c t i v i t y  in  t he  b r a i n  is g rea t ly  decreased  
d u r i n g  h i b e r n a t i o n ,  90% in t he  g r o u n d  squ i r re l  a cco rd ing  
to  STRUMWASSE~ ~.  The  b iochemica l  processes  t a k i n g  
place in s y n a p t i c  t r ansmis s ion ,  however ,  need  no t  be  
decreased  to the  same ex t en t .  O u r  e x p e r i m e n t s  w i t h  pre-  
cursor  amino  acids a n d  m o n o a m i n e  ox idase  i n h i b i t o r s  

show a cons ide rab le  a m i n e  f o r m a t i o n  in t h e  b r a i n  and  
some o t h e r  organs ,  especia l ly  in  t h e  k i d n e y  a n d  l iver  of t h e  
h i b e r n a t i n g  hedgehog.  The  a n i m a l s  were a roused  w i t h i n  a 
few h o u r s  a f t e r  the  a d m i n i s t r a t i o n  of m o n o a m i n e  oxidase  
i n h i b i t o r s  ~7. 

Our  s tud ies  on t he  c a t e c h o l a m i n e  c o n t e n t  in  the  b ra ins  
of hedgehogs  in  d i f f e ren t  a c t i v i t y  s t a t e s  i nd i ca t e  t h a t  t he  
n o r a d r e n a l i n e  c o n t e n t  is dec reased  d u r i n g  p r o f o u n d  h ibe r -  
n a t i o n  tL Fo r  t h e  p r e s e n t  we p l y  a t t e n t i o n  on ly  to  t he  
oppos ing  changes  of 5 H T  a n d  n o r a d r e n a l i n e  in t h e  h ibe r -  
n a t i n g  b ra in .  I n  conclusion,  we sugges t  t h a t  t he se  supposed  
t r a n s m i t t e r  s u b s t a n c e s  be long  to  f u n c t i o n a l l y  d i f fe ren t  
s y s t e m s  in  t h e  b ra in ,  one  of wh ich  m a y  be  func t i on ing  
more  e f fec t ive ly  whi le  t he  o t h e r  is less active2% 

Zusammen[ass.ung. Der  5 - I t y d r o x y t r y p t a m i n g e h a l t  des  
Ige lh i rn s  w~ihrend de r  k a l t e n  J a h r e s z e i t  u n d  besonde r s  
wXhrend des  V~"interschlafs war  s t e t s  h~Sher als  m i t t e n  im 
Sommer .  Die grSss te  Z u n a h m e  w u r d e  in den  Grossh i rn -  
hemisph~Lren gefunden .  M e c h a n i s m u s  u n d  phys io logische  
B e d e u t u n g  de r  .£,nderung wurde  d i s k u t i e r t  u n d  d a b e i  an-  
g e n o m m e n ,  dass  diese im Z u s a m m e n h a n g  m i t  e iner  au to -  
n o m e n  Rege lung  des H i b e r n a t i o n s z u s t a n d e s  s tehe .  
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