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a c i d - a m m o n i a  11 a n d  i s o p r o p a n o l - w a t e r - a m m o n i a  12 as  de -  
v e l o p i n g  s y s t e m s .  F o r  e a c h  s o l v e n t  t h e  r u n n i n g  t i m e  w a s  
3 h.  T h e  s p o t s  l oca l i z ed  b y  U V - i l l u m i n a t i o n s  were  
s c r a p e d  off, s u s p e n d e d  in  s c i n t i l l a t i o n  f lu id  a n d  c o u n t e d .  
T h e  s c i n t i l l a t i o n  f l u i d  h a d  t h e  f o l l o w i n g  c o m p o n e n t s :  
t o l u e n e  500 ml ,  d i o x a n e  500 ml ,  m e t h a n o l  300 ml ,  P P O  
6.0 g, P O P O P  0.150 g, n a p h t h a l e n e  100 g, p l u s  4 %  C a b -  
o-sil.  

Nucleotide composition 

Substance By UV By asp distribution 

Column Column Thin layer ehro- 
illatography 

% Counts % of Counts % of 
per rain total per rain total 

2'(3')-CMP 33.3 159 7.0 15.5 12 
2'(3")-GMP 30.8 200 8.8 11.5 9 
2'(3')-UMP 17.2 1735 75.7 92.0 73 
2'(3')-AMP 18.7 194 8.5 7.5 6 

Recovery 2288 92.5 126.5 91 

CMP = cytidine-monophosphoric acid; GMP = guanosine-mono- 
phosphoric acid; UMP = uridine-monophosphoric acid; AMP = 
adenosine-inonophosphoric acid. 
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Radiochromatogram of the UMP fraction. Chromatography on 
Wha tman  No. 3 liana paper. Developing solvent, 6:3:1 absolute 
ethanol-2% (w/v) HaBOa-NH4OH (density 0.9) 1~ Bottom: repro- 
duction of a radiochromatogram of 2'(3')-UMP; full-scale deflec- 
tion = 1000 counts per inin. Top: reproduction of the separation of 

two authentic samples of 5'-UMP and 2'(3')-UMP. 

I n  a d d i t i o n ,  t h e  u r i d y l a t e  f r a c t i o n s  we re  c h r o m a t o -  
g r a p h e d  o n  p a p e r  w i t h  0.5 / , m o l e s  a u t h e n t i c  u r i d i n e - 5 ' -  
m o n o p h o s p h o r i c  a c id  ( 5 ' - U M P )  u s i n g  t h e  b o r a t e  s y s t e m  13, 
w h i c h  s e p a r a t e s  2 ' ( 3 ' ) - n u c l e o t i d e s  f r o m  5 ' - n u c l e o t i d e s .  

Results and conclusions. T h e  32p d i s t r i b u t i o n  in  t h e  
a l k a l i n e  h y d r o l y s a t e  of  t h e  l a b e l l e d  1RNA e x t r a c t e d  is 
s h o w n  in  t h e  T a b l e .  7 5 %  of  t h e  32p c o u n t s  we re  f o u n d  in  
2 ' ( 3 ' ) - U M P .  T h i s  is  c o n f i r m e d  b y  t h e  r e s u l t s  of  t h e  p a p e r  
c h r o m a t o g r a p h y  s h o w n  in  t h e  F i g u r e .  T h e  i n c o r p o r a t i o n  
is m o s t l y  n o t  t e r m i n a l .  I n  f a c t ,  w h e n  U T P  l a b e l l e d  in  t h e  
p y r i m i d i n e  r i n g  w a s  u s e d  as  p r e c u r s o r ,  o n l y  2 9 %  of  t h e  
r a d i o a c t i v i t y  w a s  f o u n d  a s s o c i a t e d  w i t h  t h e  n u c l e o s i d e .  
I t  is c o n c l u d e d  t h a t  a s u b c e l l u l a r  f r a c t i o n  w h i c h  a p -  
p a r e n t l y  c o n t a i n s  n o  D N A  a n d  p r o b a b l y  d e r i v e s  f r o m  t h e  
m i c r o s o m e s  is ab l e  to  i n c o r p o r a t e  u r i d y l a t e  i n t o  R N A  
w h e n  U T P  is t h e  p r e c u r s o r .  T h e  i n c o r p o r a t i o n  is l a r g e l y  
n o t  t e r m i n a l  a n d  n o t  r a n d o m .  I n  s o m e  a s p e c t s ,  t h e  s y s t e m  
d e s c r i b e d  h e r e  is s i m i l a r  to  t h e  p i g e o n  l ive r  m i c r o s o m e  
s y s t e m  of  STRAUS a n d  GOLDWASSER 13. I t  w o u l d  be  in-  
t e r e s t i n g  to  d e t e r m i n e  w h e t h e r  t h e  p e c u l i a r i t y  of  t h e  
p r o d u c t  is d u e  to  a spec i f i c  m e c h a n i s m  a t  w o r k  in  v i v o  
o r  to  a n  a r t e f a c t  d u e  to  t h e  e x t r a c t i o n  of  t h e  e n z y m a t i c  
a c t i v i t y  f r o m  t h e  cell.  

Riassunto. U n a  f r a z i o n e  s u b c e l l u l a r e  p r e p a r a t a  d a l l a  
c o r t e c c i a  c e r e b r a l e  de l  v i t e l t o  6 c a p a c e  di  c a t a l i z z a r e  l ' i n -  
c o r p o r a z i o n e  di  u r i d i l a t o  n e l l ' a c i d o  r i b o n u c l e i c o  ( R N A )  
q u a n d o  U T P  6 u s a t o  c o m e  p r e c u r s o r e .  L ' a c i d o  r ibo -  
n u c l e i c o  s i n t e t i z z a t o  r i s u l t a  c o s t i t u i t o  p e r  il  7 5 % di  r e s i d u i  
u r id i l i c i  di  cu i  s o l t a n t o  il 2 9 %  r i s u l t a  t e r m i n a l e .  
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Attack Elicited by Forebrain and Hypothalamic 
St imulat ion in the Chicken 

D e f e n s i v e  r e a c t i o n s ,  f e a r  a n d  r a g e  h a v e  b e e n  p r o v o k e d  
in  m a m m a l i a n  spec i e s  t, i n c l u d i n g  m a n  2, b y  s t i m u l a t i n g  
b r a i n  s t r u c t u r e s  e x t e n d i n g  f r o m  t h e  a m y g d a l a  to  t h e  
m e s e n c e p h a l o n .  D i r e c t e d  a t t a c k  h a s  b e e n  e l i c i t ed  in  c a t s  
b y  s t i m u l a t i o n  of  t h e  a m y g d a l a  a, t h e  h y p o t h a l a m u s 4 - %  
t h e  m e d i a l  t h a l a m u s  7 a n d  t h e  m e s e n c e p h a l o n  5. I n  b i rds ,  
a t t a c k  h a s  b e e n  e l i c i t ed  b y  s t i m u l a t i n g  t h e  h y p o t h a l a m u s  
a n d  t h e  p r e o p t i c  a r e a  of  t h e  p i g e o n  s a n d  t h e  b r a i n s t e m  of  
t h e  c h i c k e n  9. T h e  l o c a t i o n  o f  t h e  e l e c t r o d e s  is n o t  spec i f i ed  
in  t h e  a f o r e m e n t i o n e d  p a p e r s .  I n  d u c k s  a t t a c k  a g a i n s t  
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n e a r b y  b i rds  h a s  been  caused  b y  s t i m u l a t i o n  of t h e  
nuc leus  m e s e n c e p h a l i c u s  dorsal is  la tera l is  l~ 

T h e  p r e s e n t  e x p e r i m e n t s  were  p e r f o r m e d  on  29 a d u l t  
W h i t e  L e g h o r n s :  14 hens ,  15 cocks. I n  all 159 s i tes  in 
va r i o u s  p a r t s  of t h e  basa l  fo rebra in  a n d  t he  d i encepha lon  
were s t i m u l a t e d .  On ly  po in t s  g iv ing  a d i rec ted  a t t a c k  
r e sponse  are dea l t  w i t h  in  t h i s  report .  

Steel  e lec t rodes  w i t h  n o n - i n s u l a t e d  t ip s  of 0 .2-0.4  m m  
were i m p l a n t e d  s t e r eo tax ica l ly  w i th  the  aid of an  a t l as  11. 
T h e  s t i m u l a t i o n  was  b e g u n  1-2  d a y s  a f te r  t he  opera t ion .  
The  b i rds  were co n nec t ed  to t he  s t i m u l a t o r  b y  a f lexible 
cable  wh ich  al lowed t h e m  f r eedom of m o v e m e n t  in t he  
e x p e r i m e n t a l  cage. U n s t i m u l a t e d  ch icken  were used  to  
s t u d y  t h e  evoked  social  reac t ions .  Monopo la r  s t i m u l a t i o n  
was  used.  T h e  ind i f fe ren t  e lect rode was  a s tee l  screw in  
the  s u p r a o r b i t a l  skull .  T h e  s t i m u l u s  cons i s t ed  of nega t i ve  
m o n o p h a s i c  s q u a r e  w a v e s  a t  a f r e q u e n c y  of 50 pulses /sec ,  
and  a pu l se  d u r a t i o n  of 2 msec.  The  s t i m u l u s  t r a i n  va r i ed  
f rom a b o u t  5 sec to  some  m i n u t e s .  The  mi l l i ampe rage  of 
t h e  s t i m u l a t i n g  (peak) c u r r e n t  was  m o n i t o r e d  on  an  oscil- 
loscope. T h e  a t t a c k  t h r e s h o l d s  r anged  f rom 0.05-0.35 m A  
a t  d i f fe ren t  sites. T h e  electrode pos i t ions  were h i s to -  
logically ver i f ied b y  s t u d y i n g  serial  f ron ta l  sec t ions  s t a i ne d  
a l t e r n a t e l y  for  n e rve  cells and  m y e l i n a t e d  f ibres.  
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Fig. 1. Brain sites giving rise to attack regularly ( �9 ) or occasionally 
(o) on repeated stimulation. They are plotted (combining the points 
from the left and right sides) on frontal sections beginning at the 
anterior commissure (A 8.5) and continuing posteriorly at 1 mm 
intervals. Abbreviations: ARCH, archistriatum; AS, area septalis; 
CA, eommissura anterior; HT, hypothalamus; OM, tractus occipito- 
mesencephalicus; PA, paleostriatum augmentatum. 

Fig. 2. A photographic series of a fight elicited by stimulating (at 
0.1 mA) the medial archistriatum of the smaller cock (s). When 
stimulated (white dots) the cock attacks a stronger companion and a 
fight begins. Note the threat postures with ruffled collars. When 
stimulation is terminated, the smaller cock hides its head submis- 

sively under the body of its recent opponent. 
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Di rec ted  a t t a c k  a n d  in t ra-species  f ights  were i nduced  
b y  s t i m u l a t i n g  20 b r a i n  si tes in  14 chicken.  Th i s  response  
was ob t a ined  f rom the  media l  a r ch i s t r i a t a l  region,  inc lud-  
ing t he  nuc leus  taeniae ,  the  t r a c t u s  occ ip i to -mesencepha-  
licus, t he  a rea  septal is  a n d  the  h y p o t h a l a m u s .  I n  F igure  1 
t h e  ac t ive  po in t s  are p l o t t ed  on  f r on t a l  sec t ions  of t he  
s t e reo tax ic  a t las .  I n  13 of these  the  a t t a c k  was o b t a i n e d  
regular ly ,  a n d  in 7 cases a c t u a l  a t t a c k i n g  occur red  on ly  
occas ional ly  b u t  was obse rved  more  t h a n  once. A charac-  
t e r i s t i c  t h r e a t  d i sp lay  preceded  or a c c o m p a n i e d  t he  a t -  
t a cks  in m o s t  cases (Figure 2). Aggress ion i n f r e q u e n t l y  
ove r l a s t ed  t he  s t i m u l a t i o n  for some minutes .  T r u l y  spon-  
t a n e o u s  f ights  were no t  seen. In  the  m a j o r i t y  of the  cases, 
circl ing to t he  n o n - s t i m u l a t e d  side occur red  d u r i n g  t he  
t h r e a t  display.  Vocal iza t ions  of v a r y i n g  i n t e n s i t y  were 
n o t e d  in a b o u t  ha l f  of the  responses.  A t  t h r ee  e lect rode 
s i tes  the  aggressive response  p a t t e r n  was i n t e r m ing l ed  
w i t h  b e h a v i o u r  sugges t ing  fear  and  escape tendencies .  

Of the  20 a t t a c k  responses,  on ly  3 were o b t a i n e d  f rom 
hens .  i n  t h e m  all  t he  ac t ive  po in t s  were w i t h i n  1.5 m m  of 
t he  midl ine,  and  no a t t a c k s  were el ici ted f rom the  archi -  
s t r i a t a l  region.  This  difference be t w een  t h e  sexes m i g h t  
d e p e n d  on  h o r m o n a l  factors,  since ce rebra l  i m p l a n t s  of 
a n d r o g e n  in to  capons  h a v e  been  r epo r t ed  to a u g m e n t  ag- 
gressive behav iour ,  w h e n  i m p l a n t e d  ' in  and  v e n t r a l  to  t he  
p a l e o s t r i a t u m '  1~. Th i s  def in i t ion  of the  h o r m o n e - s e n s i t i v e  
a rea  seems to over lap  p a r t l y  w i t h  the  l a te ra l  po in t s  of m y  
mate r ia l ,  t h o u g h  electr ical  s t i m u l a t i o n  of t he  pa leos t r ia -  
t u rn  did no t  cause  a t t ack ,  excep t  a t  t h e  border l ine  of the  
oce ip i to -mesencepha l ic  t r ac t .  

Lesions in t he  v e n t r a l  media l  a r c h i s t r i a t u m  h a v e  been  
r epo r t ed  to h a v e  a t a m i n g  effect  on  wild ducks  and  elec- 
t r i ca l  s t i m u l a t i o n  of the  same region to cause  m a i n l y  
escape b e h a v i o u r  10. 

The  a v i a n  a r c h i s t r i a t u m  a n d  t he  m a m m a l i a n  a m y g d a l a  
are r ega rded  as be ing  a n a t o m i c a l l y  homologous .  Tile 
occ ip i to -mesencepha l ic  t r ac t ,  wh ich  connec t s  t he  a rchi -  
s t r i a t u m  wi th  preopt ie ,  h y p o t h a l a m i c  and  mesencepha l i c  
centres ,  forms,  t o g e t h e r  w i t h  t h e  an t e r i o r  commissure ,  t he  
a v i a n  s t r i a  t e r m i n a l i s  s y s t e m  la. I n  tile l igh t  of t he  pre-  
sen ted  da ta ,  t he  genera l  a r r a n g e m e n t  of b r a i n  s t r u c t u r e s  
r e l a t ed  to af fec t ive  r eac t ions  in  b i rds  appea r s  to  corre-  
spond  to  t h a t  de l inea ted  for ca ts  14. I n  v iew of t he  g rea t  
phy logene t i c  d i s tance  and  t he  differences  in  m a n y  b r a i n  
s t r u c t u r e s  be tween  b i rds  a n d  m a m m a l s ,  t h i s  would  sug- 
gest  t h a t  t h e  genera l  p l an  for t he  cen t r a l  r egu la t i on  of 
aggressive b e h a v i o u r  was laid ou t  ea r ly  d u r i n g  t he  phy lo -  
genesis of ve r t eb ra t e s .  

Zusamrnen/assung. Elek t r i s che  Re izung  b e g r e n z t e r  
Ste l len des med ia l en  A r c h i s t r i a t u m s  (Amygdala) ,  T r a c t u s  
occ ip i to-mesencephal icus ,  Area  septal is  u n d  des H y p o -  
t h a l a m u s  v o m  H a u s h u h n ,  16st geziel ten Angri f f  auf  e inen  
Ar tgenossen  aus. 
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D f i m p f u n g  d e s  K f i l t e z i t t e r n s  d u r c h  P e n t o b a r b i t a l  

u n d  P e t h i d i n  b e i  R a t t e n  

Die Bee in f lussung  der  T e m p e r a t u r s c h w e l l e  fiir das  
KAl tez i t t e rn  d u r e h  P e t h i d i n  und  P e n t o b a r b i t a l  wurde  a n  
i n t a k t e n  R a t t e n  geprtif t ,  die sich in e inem W a s s e r b a d  be-  
fanden .  Die T e m p e r a t u r  des W a s s e r b a d e s  k o n n t e  d u r c h  
Z u f u h r  von  k a l t e m  und  w a r m e m  W a s s e r  kon t i nu i e r l i ch  
v e r ~ n d e r t  werden .  I n  ~ t h e r n a r k o s e  wurde  eine Kant i le  
zur  D u r c h f t i h r u n g  v o n  I n j e k t i o n e n  in die r ech te  V. jugu-  
laris  e i n g e b u n d e n ;  eine bipolare ,  chlor ier te  S i l b e r d r a h t -  
e lek t rode  wurde  zur  Ab le i t ung  der  e l e k t r o m y o g r a p h i s c h e n  
A k t i v i t ~ t  im  l inken  M. gas t rocnemius  f ixiert .  Reg i s t r i e r t  
wurde  das  E l e k t r o m y o g r a m m  und  das  M e c h a n o m y o -  
g r a m m ,  das  m i t  Hilfe eines Piezokr is ta l les  f iber d e m  
Muske l  abge le i t e t  wurde.  Die K 6 r p e r t e m p e r a t u r  wurde  
t h e r m o e l e k t r i s c h  im R e k t u m  gemessen.  

Die B e s t i m m u n g  der  Tempera tu r schwe l l e ,  bei  de r  ein 
K~tl tezi t tern d u r c h  A b k i i h l u n g  ausgel6s t  wurde ,  erfolgte  
bei  zwei G r u p p e n  von  Tieren.  Die Tiere der  e inen  G r u p p e  
(39 R a t t e n )  b e f a n d e n  sich w~thrend der  D u r c h f i i h r u n g  
des Versuches  in e iner  f l achen  P e n t o b a r b i t a l n a r k o s e  (5 
m g / k g  i.v. ha lbs t f ind l i ch ) ;  u n t e r  dieser  B e d i n g u n g  se tz te  
das  Z i t t e r n  be i  e inem A b s i n k e n  der  R e k t a l t e m p e r a t u r  
u n t e r  36,0 ~ ein (Tabelle).  Die Tiere de r  a n d e r e n  G r u p p e  
(21 Ra t t en ) ,  die sich n a c h  b e e n d e t e r  O p e r a t i o n  (~_ther- 
narkose)  in  w a c h e m  Z u s t a n d  be fanden ,  ze ig ten  ein K~l te -  

z i t t e rn  bei  e iner  R e k t a l t e m p e r a t u r  v o n  36,6~ P e n t o -  
b a r b i t a l  f t ihr te  d e m n a c h  zu e iner  ge r inggrad igen  E r h 6 -  
h u n g  der  Schwelle des K~tltezit terns.  Der  U n t e r s c h i e d  der  
Schwel lenwer te  be ider  G r u p p e n  is t  zwar  sehr  klein,  liess 
sich j edoch  m i t  e inem p < 0,05 s t a t i s t i s ch  s ichern.  

P e t h i d i n  s enk te  in  e iner  Dos ie rung  von  2 m g / k g  die 
S c h w e l l e n t e m p e r a t u r  fiir das  Zi t te rn .  E i n  K/ t l t ez i t t e rn  
t r a t  bei den  w a c h e n  T ie ren  ers t  bei  e iner  R e k t a l t e m p e r a -  
t u r  yon  35,3 ~ auf, w ~ h r e n d  bei den  Tieren,  die a u s s e r d e m  

Schwellentemperatur (~ • a) 
des K~ltezitterns Signifikan z 
Kontrolle Pethidin Kontrolle- 

2 mg/kg Pethidin 

a) Tiere in Pento- 
barbitalnarkose 

b) Wache Tiere 

Signifikanz 
a) gegen b) 

36,0 ~ 0,54 33,0 ::1= 0,95 p ~ 0,001 
n ~ 39 n = 10 

36,6 ~ 1,73 35,3 ::t2 1,16 p < 0,01 
n = 37 n = 12 

p ~ 0,05 p ~ 0,001 

n -- Anzahl der Versuche 


