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The p re sen t  da t a  indicate  n o t e w o r t h y  sex differences 
wi th  regard to food in take  in ra t s  lesioned a t  d i f ferent  
ages. The unaf fec ted  absolute  food in take  dur ing  the  
f irs t  pos t -opera t ive  week in the  male weanl ings migh t  be 
a t t r i bu t ab le  to  a decreased sens i t iv i ty  of the  la teral  
' feeding cen te r  '4 in the  weanl ing male to the  immed ia t e  
effect  of t he  lesion in the  ad jacen t  ' s a t i e ty  cen te r '  4; the  
female weanl ings ~ showed a depress ion of absolute  food 
in take  dur ing  th is  period.  I t  is no tewor thy ,  however ,  t h a t  
a l ready  dur ing  th is  expe r imen ta l  per iod the  oldes t  ra ts  
of b o t h  sexes showed gross hyperphagia .  

I t  is of in te res t  also tha t ,  while female ra ts  lesioned at  
t he  age of 59 and  75 days,  respect ively ,  d isplayed hyper-  
phagia  t h r o u g h o u t  the  exper iment ,  the i r  male  counter -  
pa r t s  began  to p la teau  dur ing  the  f i f th  week to  contro l  
levels;  in the  same vein is the  f inding in the  140-day-old 
males which did no t  show the  gross hype rphag i a  t h a t  was 
ev iden t  in the  female ra t s  of the  same age when  com- 
pa red  wi th  the i r  respect ive  in t ac t  controls.  This  suggests  
t h a t  ven t romed ia l  lesions elicit g rea te r  hype rphag ia  in 
the  adul t  female t h a n  in the  adul t  male rat .  

The da ta  show also tha t ,  when  food in take is expressed 
re la t ive to b o d y  weight,  weanl ing male ra ts  consume more 
t h a n  cor responding  females. The oldest  ra ts  wi th  lesions, 
b o t h  male and  female, however ,  show food in takes  similar 
to t h a t  of the i r  controls .  

Express ion  of food in take  re la t ive to a seemingly  more  
meaningfu l  pa ramete r ,  i.e. KLEIBER'S 'metabol ic  size'3 
shows t h a t  there  is l i t t le difference in whe the r  food con- 
sumpt ion  is referred to th is  p a r a m e t e r  or to body  weight .  

The da t a  show t h a t  des t ruc t ion  of the  ven t romed ia l  
sa t i e ty  neurons  in the  weanl ing male ra t  has  no immedia te  
effect  on food in take and suggest  a lesser sens i t iv i ty  of 
the  appropr i a t e  hypo tha l amic  neurons  4 to the  effect of 
the  lesions. This  is in con t ras t  to the  female rats.  The da ta  
also reveal  tha t ,  relat ive to body  weight ,  the  lesioned 
weanl ing ra ts  ate more  t h a n  older ra ts  wi th  lesions; 

female weanl ing ra ts  a te  similar amo u n t s  to older ra t s  
wi th  lesions. Fur the rmore ,  male ra t s  lesioned a t  la ter  
ages develop hype rphag i a  bu t  th is  is no t  as p ronounced  
as in cor respondingly  aged females. Male ra ts  wi th  lesions 
placed dur ing  adu l thood  p la teau  dur ing the  f i f th  week 
af ter  the  opera t ion  while cor responding  females  con- 
t inue  to show hyperphagia .  

The sex difference in food in take  m a y  be re la ted  to  a 
difference in body  compos i t ion  of males and females.  
T h a t  adipose t issue m a y  play a role in the  long- te rm 
regula t ion of food in take  has  been suggested by  K~N- 
NEDY 5. I t  is conceivable t h a t  the  grea te r  degree of adi- 
pos i ty  in the  lesioned female ra t s  ~ t h a n  in the  opera ted  
male animals  did affect  food in take  6. 

Zusammenfassung. I m  Gegensatz  zu weibl ichen R a t t e n  
zeigen m~tnnliche Tiere mi t  L~sionen des N. ven t ro-  
medial is  h y p o t h a l a m i  im Alter  von 26, 59, 75 und  140 
Tagen kurz nach  der  Ab lak ta t ion  keinen u n mi t t e l b a r en  
Einf luss  auf die F u t t e r a u f n a h m e ,  E rwachsene  hie die in 
den gleichal t r igen weibl ichen R a t t e n  beobach t e t e  Hype r -  
phagie.  MSmnliche R a t t e n  erreichen das Kont ro l ln iveau  
schon nach  5 Wochen,  w~hrend  die weibl ichen Tiere noch 
ausgepr~gte  Hyperphag ie  zeigen. 
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H e m o d y n a m i c  Studies  in the Circle of Willis in 
the Rat 

During the  last  20 years  a grea t  deal  of b iochemical  
and  re la ted  research has been  conduc ted  using ra ts  ren- 
dered anoxic  by  l igat ion of b o t h  common  carot id  ar ter ies  
for vary ing  per iods  of t ime 1,2. This s tudy  was u n d e r t a k e n  
to aid in assessing the  funct ional  significance of the  ver- 
tebra l  ar ter ies  in the  ra t  and thus  to e lucidate  the  bio- 
chemical  results .  

Methods. Adul t  male albino ra ts  (Wistar  strain) averag-  
ing 450 g in weigh t  and anaes the t ized  wi th  in te rper i tonea l  
pen toba rb i t a l  sodium (4 mg/100 g) were s tudied.  Artif icial  
respi ra t ion  was used when  necessary.  The l ingual ar ter ies  
served as the  recording sites to measure  the  back  pressures  
of the  circle of Willis as repor ted  by  AYALA and HIM- 
WlCH 3 for the  dog. Occipital,  pha ryngea l  and  super ior  
thyro ida l  ar ter ies  were l igated near  the i r  origin and the  
carot id  sinus baroreceptors  dene rva t ed  wi th  10% forma- 
lin. The ca the te r s  used were in t ramedic  po lye thy lene  
tub ing  of 3 sizes te lescoped toge ther :  I .D. 0.034 in. �9 O.D. 
0.060 in., I .D. 0.023 in. �9 O.D. 0.038 in. and I .D. 0.011 
in. �9 O.D. 0.024 in. Actual  recording was accompl ished 
f rom the  r igh t  and left l ingual and sys temic  (femoral) 
sites s imul taneous ly  on a t ype  'R '  Offner D y n o g r a p h  
th rough  Model  P23 Gd S t a t h a m  pressure  t ransducers .  A 
defini te  sequent ia l  p a t t e r n  of c lamping was followed 

t h r o u g h o u t  the  exper iment .  The pressures  were allowed 
to equi l ibra te  be tween each c lamping  (45 see) and at  the  
end of each series (3 min). On each expe r imen t  2 c lamping  
series were followed: The first  consis ted of the  occlusion 
in sequence of the  left c o m m o n  carot id  a r t e ry  (LCC), the  
r igh t  c o m m o n  carot id  a r t e ry  (RCC), the  left  ve r tebra l  
a r t e ry  (LV) and, the  r igh t  ve r t eb ra l  a r t e ry  (RV); the  
second series was a reversal  and consis ted of occlusion of 
the  RV, LV, RCC and  LCC. Readings  were t aken  imme-  
d ia te ly  af ter  occlusion and again ap p ro x i ma t e l y  40 sec 
la ter ;  thus  16 readings in addi t ion  to control  values  were 
t aken  for each animal.  

Results. The results  p resen ted  for each series (Table), 
can be compared  only wi th  o ther  da t a  in t h a t  series. In  
series I when  the  to ta l  effect  following bi la teral  occlusion 
of bo th  carot id  and ver tebra l  sys tems  is considered the  
sys temic  pressure  (femoral) had  a decline of 23.1% in 
mean  pressure  immedia te ly  af ter  the  RV occlusion, which 
was followed in 30 sec in all cases by  a p ronounced  rise in 
pressure to a level app rox ima te ly  33% higher  t h a n  the  

1 L. JILEK, J. FISCHER, L. KRULICH, and S. TROJAN, in Developing 
Brain, Progress in Brain Research (Eds. W. A. HIMWlCH and H. E. 
HIMWlCH; Elsevier, Amsterdam, London, New York 1964), vol. 9, 
p. 113. 
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Pressures of lingual arteries after clamping the carotid and vertebral arteries in sequence as % drop ~ from control and heart rate 

Artery Blood pressure recording Heart rate 
clamped 

Left lingual Right lingual Systemic Control 370/min 
Control 126/120 mm Hg Control 127/118 mm Hg Control 126/115 rain Hg Initial Recovery 
Initial Recovery Initial Recovery Initial Recovery 

Series I 

LCC --74.1 --68.2 -- 8.2 -- 6.4 -- 9.8 -- 6,4 365 368 
RCC -- 77.0 -- 75.3 -- 80.4 -- 78.8 -- 14.8 -- 9.5 370 360 
LV -- 77.6 -- 78.1 -- 80.6 -- 80.8 -- 16.5 -- 10.5 358 368 
RV -- 83.5 -- 80.2 -- 86.8 -- 82.6 -- 23.1 + 33.3 343 348 

Series II  

RV -- 5.4 -- 5.0 -- 5.3 -- 4.0 -- 3.8 -- 3.3 401 408 
LV -- 16.3 -- 15.5 -- 15.6 -- 15.0 -- 15.6 -- 14.8 406 406 
RCC -- 18.1 -- 15.2 -- 70.3 -- 64.6 -- 16.6 -- 12.4 406 400 
LCC -- 82.0 -- 80.7 -- 84.5 -- 83.7 -- 7.4 + 32.3 405 413 

In order to obtain the % drop the arithmetical average of the systolic and diastolic pressures at each stage of the procedure was taken, and 
the residual pressure after each occlusion calculated as 1% ot the control. The difference between this figure and 100 is the percentage drop 
in pressure. 

c o n t r o l  va lues  be fore  t h e  c l a m p i n g  w a s  s t a r t ed .  A c t u a l l y  
t h e r e  w a s  a 56% rise f r o m  t h e  lowes t  p o i n t  (Table,  Fig-  
ure) ,  all  of w h i c h  occu r r ed  on ly  w h e n  t h e  o t h e r  3 a r te r i es  
were  a l r e a d y  closed. N o  increase  in  s y s t e m i c  p r e s s u r e  w a s  
n o t e d  a f t e r  c l a m p i n g s  of  t he  c o m m o n  ca ro t id  ar ter ies .  

I n  ser ies  I t h e  effect  of c l a m p i n g  t h e  ips i l a te ra l  c o m m o n  
ca ro t id  a r t e r y  on  p r e s s u r e  a t  t h e  l ingua l  s i tes  w a s  ap -  
p r o x i m a t e l y  equal ,  t h e  falls b e i n g  80.4% a n d  74.1% for  
t h e  r i g h t  a n d  lef t  s ides  r e spec t ive ly .  T h e s e  decreases  were  
fo l lowed b y  s l igh t  recover ies  w i t h i n  40 sac. Success ive  
c l a m p i n g s  of t h e  o t h e r  a r t e r i e s  p r o d u c e d  r e l a t i ve ly  sma l l  
decreases .  T h e  f inal  p r e s s u r e s  a f t e r  t h e  l a s t  c l a m p i n g  
s h o w e d  a fall  of  83 .5% in t h e  lef t  l ingua l  a n d  86.8% in 
t h e  r igh t .  I n  ser ies  I I  t he  r e su l t s  were  s imi l a r  b u t  t h e  
decl ine in p r e s s u r e  t e n d e d  to  be  less t h a n  in t h e  f i r s t  
series.  T h e  h e a r t  r a t e  s lowed  s l i gh t ly  d u r i n g  the  series  I 
c l amp ings ,  b u t  a t  t h e  b e g i n n i n g  of ser ies  I I  w a s  f a s t e r  
t h a n  t h a t  a t  t h e  b e g i n n i n g  of  ser ies  I. T h i s  inc rease  w a s  
m a i n t a i n e d  t h r o u g h o u t  ser ies  I I .  

Discussion. T h e  l ingua l  a r t e r y  p re s su re ,  u n d e r  t h e  cir- 
c u m s t a n c e s  desc r ibed  in th i s  s t u d y ,  h a s  b e e n  s h o w n  b y  
AYALA a n d  HIMWICH 3,4 to  ref lec t  in  a q u a l i t a t i v e  b u t  n o t  
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Left and right liugual artery pressures and systemic blood pressures 
after the sequential closing of the common carotid arteries and the 

vertebral arteries. 

e x a c t l y  q u a n t i t a t i v e  f a s h i o n  t h e  p r e s s u r e s  ex i s t ing  in  a 
b r a n c h  of t he  midd l e  ce reb ra l  a r t e r y ,  i t  can,  there fore ,  be 
a s s u m e d  t h a t  t h e  r e d u c t i o n s  in p r e s s u r e  n o t e d  were  ac- 
c o m p a n i e d  b y  s imi la r  ones  on  t h e  a r t e r i a l  side of t h e  
ce rebra l  c i rcu la t ion .  T h e  w o r k  of JILEK et  al. 1 and  also 
Of KRIEGER 5 h a s  s h o w n  t h a t  t h e  r a t  is v e r y  suscep t ib l e  to  
c l a m p i n g  of t h e  ca r o t i d  ar ter ies .  I n  t he  a d u l t  a n i m a l  t he  
l iga t ion  of b o t h  ca ro t id s  for  a pe r iod  of  4 h r e su l t s  in  
m a r k e d  p a t h o l o g i c a l  c h a n g e s  in t h e  b r a i n s t e m .  On  t h e  
bas i s  of  these  d a t a  a n d  t h e  a n a t o m i c a l  p i c tu re  of  t h e  
circle of WSllis in  t he  ra t ,  w h i c h  is c o m p l e t e  a p p a r e n t l y  
on ly  b y  r o u n d a b o u t  c o n n e c t i o n s  a n d  n o t  b y  d i rec t  c o m -  
m u n i c a t i o n  as  in t h e  dog  e , i t  a p p e a r e d  to  us  t h a t  t h e  
v e r t e b r a l  a r t e r i e s  m i g h t  m a k e  l i t t le  c o n t r i b u t i o n  to  t h e  
ce reb ra l  c i r cu la t ion  in t h e  ra t .  A l t h o u g h  i t  is diff icul t  on  
the  ba s i s  of p r e s s u r e  m e a s u r e m e n t s  a lone  to  d e t e r m i n e  
t h e  r e l a t ive  c o n t r i b u t i o n  w h i c h  vesse l s  m a k e  to  t he  ne t -  
w o r k  a t  t h e  base  of t h e  b r a i n  a n d  hence  to  t he  t o t a l  
ce reb ra l  c i rcu la t ion ,  t he  d a t a  p r e s e n t e d  in t h i s  p a p e r  
w o u l d  s u g g e s t  t h a t  in  t h i s  species  t h e  v e r t e b r a l s  can  m a k e  
a cons ide rab le  c o n t r i b u t i o n .  T h e  fa i lure  of s y s t e m i c  b lood  
p r e s s u r e  to  r e s p o n d  to  t h e  c l a m p i n g  of t h e  ca ro t id  a r te r ies  
w a s  p r o b a b l y  due  to  c o m p l e t e  d e n e r v a t i o n  of the  ca ro t id  
s inus  r ecep to r s .  T h e  f ina l  c l a m p i n g  of t h e  2nd v e r t e b r a l  
a r t e r y ,  h o w e v e r ,  w a s  fo l lowed n o t  i m m e d i a t e l y  b u t  w i t h i n  
30 sec b y  a la rge  increase  in s y s t e m i c  p res su re .  Th i s  in- 
crease occ u r r e d  in all a n i m a l s  s tud ied ,  a n d  s u g g e s t e d  a 
cen t r a l  re f lex  m e c h a n i s m  w h i c h  a t t e m p t e d  to  c o m p e n s a t e  
for  ce reb ra l  i schemia .  T h e  p r e se nc e  of s u c h  a m e c h a n i s m  
in t h e  r a t  h a s  b e e n  s u g g e s t e d  b y  KRIE6ER 5. 

Rdsumd. Les  c h a n g e m e n t s  de t e n s i o n  ar t6r ie l le  d a n s  
l ' a r t6 re  l ingua le  des  R a t s  o u t  6t6 m e s u r 6 s  ap r6s  l 'occ lus ion  
des a r t6 res  c a r o t i d i e n n e s  e t  ve r t6b ra l e s .  Les  donn6es  ob-  
t e n u e s  n o u s  f o n t  s u p p o s e r  que  les a r t6 re s  ve r t6b ra l e s  s o n t  
en  g r a n d e  p a r t i e  r e s p o n s a b l e s  du  m a i n t i e n t  de la t e n s i o n  
ar t6riel le  darts  le ce rveau .  
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