
15. 12. 1968 Specialia 1221 

Terminal degeneration in central gray in mesencephalon at the level 
of the superior eolliculus. VIII, third ventricle; CP, posterior commis- 
sure. 

15 go ld th iog lucose - in j ec ted  mice. T h e  o t h e r  2 in j ec ted  
mice  as well  as t h e  con t ro l  mice showed  no b r a i n  lesions.  
T h e  p a t h w a y  was shown  to  o r ig ina t e  in t h e  p e r i v e n t r i c u l a r  
sys tem,  course  dorsa l ly  a n d  descend  to  t e r m i n a t e  in t h e  
cen t r a l  g r ay  region of t h e  m e s e n c e p h a l o n  a t  t h e  level of 
t h e  super io r  colliculus.  T e r m i n a l  d e g e n e r a t i o n  of t h e  
b u n d l e  of Schl i tz  is i l l u s t r a t ed  in the  Figure .  No degene ra -  
t ion  was  s h o w n  below t h e  level of t h e  super io r  coll iculus.  

Thus ,  i t  a p p e a r s  t h a t  t h e  b u n d l e  of Scht i tz  l ike t h e  
f ibers  c o n n e c t i n g  VMA to  L H A  or ig ina t e  in n e u r o n s  w h i c h  
are  p a r t  of t h e  g lucorecep t ive  s y s t e m  as ev idenced  b y  t h e  
ac t ion  of G T G  13. 

Rdsumd. Les 16sions p rovoqu6es  chez  des  sour is  p a r  une  
in jec t ion  d ' a u r o t h i o g l u c o s e  d a n s  la r6gion v e n t r o m 6 d i a l e  
de l ' h y p o t h a l a m e  son t  su iv ies  de  la d6g6n6rescence  du  
fasciculus  dorsal is  l ong i tud ina l i s  (faisceau de Schli tz) .  
Cet te  o b s e r v a t i o n  ind ique  que  l 'or ig ine  de ce t t e  s t r u c t u r e  
ef f6rente  es t  g lucor6cept ive  e t  fair  p a r t i e  du  sys t~me 
g lucor6cep teur  qu i  contr61e la sa t i6 t& 
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Hemodynamic Patterns During Fighting Behaviour in the Cat 1 

I t  is wide ly  he ld  t h a t  e m o t i o n  resu l t s  in  a cha rac t e r i s t i c  
h e m o d y n a m i c  p a t t e r n  cons i s t ing  of inc reased  a r t e r i a l  
pressure ,  inc reased  h e a r t  ra te ,  a u g m e n t e d  ca rd iac  o u t p u t  
a n d  inc reased  t o t a l  p e r i p h e r a l  r e s i s t ance  due  to  s y m p a -  
t h e t i c a l l y  m e d i a t e d  v a s o c o n s t r i c t i o n  in t h e  v iscera l  a n d  
c u t a n e o u s  beds.  Th i s  vasocons t r i c t i on ,  however ,  is t h o u g h t  
to  be  assoc ia ted  w i t h  se lec t ive  v a s o d i l a t a t i o n  in muscle  
b lood  vessels,  b r o u g h t  a b o u t  t h r o u g h  special ized s y m p a -  
t h e t i c  f ibres  wh ich  can  be  b locked  b y  a t r o p i n e  3. 

Mos t  of t h i s  i n f o r m a t i o n  h a s  n o t  been  de r ived  f rom 
n a t u r a l l y  b e h a v i n g  an imals ,  b u t  f rom e x p e r i m e n t s  in  
w h i c h  t h e  so-cal led h y p o t h a l a m i c  defence  a rea  was 
e lec t r ica l ly  s t i m u l a t e d  in a n a e s t h e t i z e d  ca t s  3,s These  in- 
ve s t i ga t i ons  obv ious ly  suffer  f rom all l i m i t a t i o n s  i n h e r e n t  
in  e lec t r ica l  s t i m u l a t i o n  of t he  b r a i n  a n d  use of anaes thes i a .  
D a t a  o b t a i n e d  in u n a n a e s t h e t i z e d  a n i m a l s  are  r e s t r i c t ed  
to  t h e  d e m o n s t r a t i o n  of a n  increased  musc le  b lood  flow 
d u r i n g  pseudoa f fec t ive  r eac t i ons  in  h i g h  d e c e r e b r a t e  ca t s  4 
a n d  d u r i n g  s imple  a l e r t i n g  in i n t a c t  consc ious  ca t s  5. I n -  
v e s t i g a t i o n  in m a n  h a s  se ldom gone  b e y o n d  t e s t s  such  as  
a d i f f icu l t  m e n t a l  a r i t h m e t i c  t a s k  s, or  ha s  been  p e r f o r m e d  
w i t h  too  l imi ted  or un re l i ab le  h e m o d y n a m i c  t e c h n i q u e s  v,8. 

T h e  e x p e r i m e n t s ,  t h e  p r e l i m i n a r y  resu l t s  of w h i c h  we 
are  going  to repor t ,  h a v e  been  p l a n n e d  to  o b t a i n  a f a i t h fu l  
p i c tu re  of h e m o d y n a m i c  p a t t e r n s  in u n a n a e s t h e t i z e d ,  u n -  
r e s t r a i n e d  a n i m a l s  d u r i n g  a de f in i t e  k ind  of e m o t i o n a l  
b e h a v i o u r .  T h e  f igh t ing  b e h a v i o u r  of t h e  ca t  was  se lected 
as p a r t i c u l a r l y  su i tab le .  The  e x p e r i m e n t a l  se t -up  cons i s ted  
of a cage s u b d i v i d e d  in to  2 c o m p a r t m e n t s  b y  a m o v a b l e  
o p a q u e  screen.  In  a c o m p a r t m e n t  a ca t  was  p laced  h a v i n g  
a n  e lec t rode  ch ron ica l ly  i m p l a n t e d  in t h e  mesencepha l i c  
grey,  so t h a t  e lectr ical  s t i m u l a t i o n  t h r o u g h  t h i s  e lec t rode  
i n v a r i a b l y  e l ic i ted a t t a c k  b e h a v i o u r .  Th i s  c a t  was  on ly  
used as a s t i m u l u s  for ev o k i n g  n a t u r a l  f i gh t i ng  b e h a v i o n r  
in a n o t h e r  cat ,  t h e  s u b j e c t  of t h e  e x p e r i m e n t ,  w h i c h  was  
p laced  in t h e  o t h e r  c o m p a r t m e n t  of t h e  cage. T h e  s u b j ec t  
h a d  p rev ious ly  been  se lected because  of i ts  c o n s t a n t  
r e s p o n d i n g  w i t h  h iss ing  a n d  s t r i k ing  w h e n e v e r  a t t a c k e d  
b y  t h e  e lec t r ica l ly  s t i m u l a t e d  an imal .  C a r d i o v a s c u l a r  re- 
ac t ions  were  r e p e a t e d l y  r ecorded  in 6 s u b j e c t s  whi le  f ight -  
ing  a g a i n s t  t h e  e lec t r ica l ly  s t i m u l a t e d  a t t a c k i n g  ca t .  
A b o u t  a week  before  recording,  t h e y  were i m p l a n t e d  w i t h  
e l ec t romagne t i c  f low-probes  ( S t a t h a m )  a r o u n d  t h e  ascend-  
ing aor ta ,  t h e  super io r  mesen te r i c  a r t e ry ,  a n d  a n  e x t e r n a l  
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iliac a r te ry .  Cardiac ou tpu t ,  mesen te r i c  blood flow, and  
blood flow t h r o u g h  a h ind  l imb were  con t inuous ly  com-  
p u t e d  f rom the  i n s t an t aneous  flow curves  by  in t eg ra t ing  
ampli f iers  au toma t i ca l ly  rese t  a t  2-sec intervals .  Blood 
pressure  was measu red  t h r o u g h  an  i m p l a n t e d  ar ter ia l  
cannu la  and  a s t ra in-gage  t r ansducer ,  and  hea r t  ra te  by  
ca rd io t achography .  The e l ec t romyogram of t he  neck, and  
t h a t  of t he  h ind  l imb, t he  blood flow of which  was 
measured ,  were also recorded.  The t ime  dur ing  which  the  
d iv id ing  screen was  raised and  the  s t r ikes  g iven wi th  t he  
fore l imb b y  the  recorded  ca t  were  also s ignal led on the  
12-channel  Grass  P7 po lyg raph  by  su i table  markers .  

The  ca rd iovascu la r  changes  were  found  to  be d e p e n d e n t  
upon  the  pos tu re  and  t h e  a m o u n t  of muscle  ac t iv i ty  of 
t he  ca t  du r ing  f ight ing.  Therefore ,  2 t y p e s  of f ight ing  
were d i s t inguished  : in 1, t he  an imal  lay on its side, dur ing  
b o t h  basel ine and  f ight ing,  hissed and  s t ruck  wi th  the  
forel imbs,  and  did  no t  suppo r t  i tself  w i th  t he  h ind l imbs  
or use t h e m  dur ing  f ight ing.  This  type ,  in which  the  h ind  
l imb EMG showed min imal  change  in muscle  ac t iv i ty  will 
be des igna ted  non - suppo r t i ve  f ight ing.  In  the  o the r  t y p e  
the  ca t  s u p p o r t e d  itself on i ts  h ind  l imbs  dur ing  the  base-  
line per iod and  used t h e m  for ba lance  and  s u p p o r t  du r ing  
f igh t ing ;  here  the  EMG showed cons iderable  increase in 
muscle  ac t iv i ty .  This  t y p e  will be  t e r m e d  suppor t ive  
f ight ing.  

The  card iovascular  changes  charac te r i s t ic  of t he  2 t y p e s  
of f igh t ing  showed cons i s t en t  p a t t e r n s  in all an imals  

t e s t ed  and  were found  s ta t i s t ica l ly  s igni f icant  w h e n  
ana lyzed  wi th  a t - tes t  of differences• As a typ ica l  ex amp l e  
the  m e a n  values  of 6 episodes  of b o t h  t y p e s  of f ight ing  
f rom the  same ca t  are p r e sen t ed  in Figures  1 and  2. The  
episodes of F igure  1 were carr ied ou t  w i th  the  h ind  legs 
in a n o n - s u p p o r t i n g  pos ture .  In  t he  f i rs t  2-sec in te rva l  
be tween  raising the  pa r t i t i on  and  beg inn ing  of t he  f ight ing  
response  of the  cat ,  the re  was a s l ight  decrease in m e a n  
ar ter ia l  pressure,  in h e a r t  rate ,  in cardiac  ou tpu t ,  in 
mesente r ic  and  in iliac blood flow. This  is t he  same h e m c -  
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Figs. 1 and 2. Each filled circle represents the mean of 2-sec measure- 
ments performed during 6 fighting episodes. Shaded area is time 
during which partition was opened, while vertical line indicates first 
strike of the attacked cat (i.e. beginning of fighting). Interruption 
of line joining filled circles is due to the variable time between opening 
of partition and beginning of fighting in the different episodes. 
Horizontal broken line indicates baseline measurements when the 
cat was quiet prior to the trials. MAP, mean arterial pressure; 
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HR, heart rate; CO, cardiac output; MF, superior mesenteric flow; 
IF, external iliac flow; TC, total peripheral conductance; MC, super- 
ior mesenterie conductance; IC, external iliac conductance. 
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d y n a m i c  p a t t e r n  t h a t  was observed  when  open ing  of t he  
p a r t i t i o n  was  no t  fol lowed by  a t t ack ,  and  there fore  by  a 
f igh t ing  response .  W h e n e v e r  f ight ing  occurred,  however ,  
t he  decrease  in h e a r t  r a te  and  cardiac  o u t p u t  changed  to  
an increase,  which  was more  de layed  as far as cardiac  
o u t p u t  was  concerned .  Mesenter ic  and  iliac flows showed 
a more  m a r k e d  decrease.  Due to  the  r a the r  small  change  
in ar ter ia l  pressure,  t he  ra t io  blood flow over  mean  
pressure,  t h a t  is vascu la r  conduc tance ,  could be used as 
an  index  of vascula r  d iamete r .  Dur ing  n o n - s u p p o r t i v e  
f igh t ing  the re  was l i t t le change  in to ta l  vascu la r  conduc-  
tance.  A m a r k e d  decrease  in mesen te r i c  and  iliac conduc-  
t ances  indica tes  vasocons t r i c t ion  in b o t h  beds.  Iliac 
vasocons t r i c t ion  did no t  r ep resen t  s imply  a vasocons t r ic -  
t ion of cu taneous  vessels,  b u t  p r o b a b l y  of muscle  vessels  
as well, since i t  was  also observed  when  increased  p ressure  
wi th in  a p l e t h y s m o g r a p h  cuff  e l imina ted  all b lood flow 
to  t he  paw, i.e. t h a t  po r t ion  of the  h ind  l imb which  
receives  t h e  m a j o r  p a r t  of t he  neura l ly  regula ted  cu ta -  
neous l imb flow 9. 

W h e n  the  h ind  legs s u p p o r t e d  the  body,  and  par t ic i -  
p a t e d  in f ight ing  (Figure 2), t he  init ial  vasocons t r i c t ion  in 
t h e  iliac bed  was  quickly  supe r seded  by  s t rong  d i la ta t ion ,  
while mesen te r i c  vasocons t r i c t ion  was still ve ry  marked .  
Tota l  vascu la r  conduc t ance  now showed  a s t ronger  t r e n d  
t o w a r d  overal l  vasod i la ta t ion ,  and  m e a n  ar ter ia l  p ressure  
was  subs t an t i a l l y  unchanged ,  if no t  s l ight ly  decreased.  

The  d a t a  ob ta ined  dur ing  na tu ra l  f igh t ing  behav iour  in 
t he  i n t a c t  ca t  have  conf i rmed  only  in p a r t  w h a t  h a d  been  
nfer red  b y  previous  a u tho r s  in m u c h  more  art if icial  

e x p e r i m e n t a l  s i tua t ions .  As a m a t t e r  of fact,  in absence  of 
m o v e m e n t  we h a v e  found  itiac vasocons t r ic t ion ,  ins t ead  
of t h e  e x p e c t e d  neura l  chol inergic  vasod i l a ta t ion .  Muscle 
vasod i l a t a t ion  has been  obse rved  only  when  the re  was 
muscle  ac t iv i ty ,  sugges t ing  a local me tabo l i t e  fac tor  as 
t he  ma in  ope ra t ing  vasod i l a to r  m e c h a n i s m  in the  leg 
muscles  dur ing  f ight ing.  

Riassunto. D u r a n t e  il c o m p o r t a m e n t o  di  lo t t a  del  g a t t o  
l ibero non  anes t e t i zza to  si osserva  t ach ica rd ia  e a u m e n t o  
della g e t t a t a  card iaca ;  la press ione  ar te r iosa  e la condu t -  
t a n z a  per i fer ica  to ta le  va r i ano  r e l a t i v a m e n t e  poco. Si ha  
u s a  m a r c a t a  vasocos t r iz ione  mesenter ica ,  m e n t r e  il l e t to  
iliaco subisce modif icazioni  di senso oppos to  a seconda  
de l l ' a t t iv i t~  motor i a  de l l ' a r to  poster iore .  In  assenza  di  
m o v i m e n t o  si ha  una  vasoeost r iz ione,  che  in teressa  non  
solo il le t to  cu taneo  ma  anche  quello muscolare ;  ques t a  
vasocos t r iz ione  viene invece sof foca ta  da una  cospicua  
vasodi ta taz ione ,  d ' e v i d e n t e  origine metabol ica ,  ogni  qual  
vo l t a  vi  sia a t t iv i t$  muscolare  locale. 
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Zuliissiger Schalldruck bei binauraler Reizung 
(Katze) 

In  fr i iheren U n t e r s u c h u n g e n  1 w u r d e  der  F r e q u e n z g a n g  
der  in te raura len  l~be r sp rechdAmmung  an  der  K a t z e  an-  
gegeben.  Fi ir  die B e s t i m m u n g  des m a x i m a l  an e inem 
Ohr  zulAssigen Schal ldruckes ,  der  das  andere  Ohr  d u r c h  
~ b e r s p r e c h e n  n ich t  i iberschwell ig  erregt ,  ist  dar i iber  
h inaus  noch  die K e n n t n i s  der  H6rschwe l l enkurve  erfor- 
derl ich.  L ine  H6rschwe l l enkurve  ffir die K a t z e  wurde  
von  ELLIOT e t  al. ~ im V e r h a l t e n s v e r s u c h  e rmi t t e l t .  Sie 
wurde  in e inem yon  e inem einzelnen L a u t s p r e c h e r  erzeug- 
t en  Schallfeld gemessen,  das  am bes ten  d u r c h  ein Freife ld  
a n g e n g h e r t  w e r d e n  kann .  

Versuche  mi t  unabhSmgiger  Re izung  be ider  Ohren  
e r fo rdern  jedoch  eine D a r b i e t u n g  des Reizes  fiber Kopf-  
h6rer ,  wobei  die Scha l ld ruckkont ro l le  im Geh6rgang  erfol- 
gen muss.  D a h e r  s ind die  H6r schwe l l enku rven  von  
ELLIOT et  al. 2 n ich t  ohne  wei teres  zu ve rwenden ,  der  
Un te r sch i ed  zwischen d e m  Schal ldruckpegel  im Geh6r-  
gang u n d  im Frei fe ld  muss  ber i i cks ich t ig t  werden .  Mess- 
wer te  dieses Un te r sch iedes  wurden  bere i t s  von  WIENER 
et  al. s e rmi t te l t ,  a l lerdings fiir f ron ta l en  Einfal l  des 
SchalIes. Da  sich in den  Ver suchen  von  ELLIOT e t  al. ~ die 
Tiere j edoch  frei bewegen  konn ten ,  k a n n  m a n  a n n e h m e n ,  
dass  die W e r t e  ffir den  Einfa l l swinkel  gel ten,  bei  denen  
der  gr6sste  Geh6rgangspege l  e n t s t e h t .  Dieser  Einfal ls-  
winkel  und  der  dabe i  a u f t r e t e n d e  m a x i m a l e  Scha l ld ruck-  
pegel  L~,nax w u r d e n  im Bereich yon  200 Hz  - 16 kHz  in 
Te rz sch r i t t en  b e s t i m m t .  

Ats M e s s r a n m  d ien te  ein re f l ex ionsa rmer  R a u m .  Der  
Geh6rgangspegel  L c wurde  d i rek t  am Trommelfe l l  einer  
na rko t i s i e r t en  K a t z e  fiber eine ca. 1 m m  s ta rke  Sonde  
u n d  ein K o n d e n s a t o r m i k r o p h o n  regis t r ier t .  Das  Tier  
wurde  dabe i  auf  e inem Dreh t i s ch  um seine ver t ika le  

ohne fiberschwelliges interaurales t~bersprechen 
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H6rschwellenpegel LHS F i m  Freifeld nach ELLIOT et al. ~, Hbr- 
schwellenpegel im Geh6rgang LHS G und zulii.~siger Geh6rgangspegel 
LGzul ffir nicht fibersehwelliges interaurales 0bersprechen. 
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