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Thus,  the  resul ts  of th is  research indica te  t h a t :  (1) 
tha l idomide  interferes  wi th  the  fo rmat ion  of endos tea l  
bone  induced  by  means  of follicular ho rmone  in the  
pigeon;  (2) its ac t ion is mani fes ted  no t  by  cont inuous  
s lackening in the  bui lding of the  t rabeculae,  bu t  r a t h e r  
by  causing the i r  absorp t ion  be tween  the  10th and  the  
15th day  of t r e a t m e n t ;  and  f inal ly t h a t  (3) the  absorp t ion  
is no t  due to  an increase ill the  n u m b e r  of osteoclasts  in 
the  same period of t ime. 

Riassunto. Ricerche condo t t e  sulla ossificazione endo-  
steale i n d o t t a  con ormone  follicolare in piccioni  t r a t t a t i  
con ta l idomide  h a n n o  messo in evidenza  che la t a l idomide  

interfer isce con "azione ormonale ;  la t a l idomide  non  
inibisce la formazione delle t rabecole  ossee, ma  provoca  
un  notevole  r i assorb imento  delle t rabecole  stesse t ra  il 10 ~ 
e il 15 ~ giorno di t r a t t a m e n t o ;  ta le  r i a ssorb imento  non  
imputab i l e  ad un a u m e n t o  del n u mero  di osteoclast i  nel  
per iodo corr i spondente .  
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D e v e l o p m e n t  of  H y p e r p h a g i a  in  M a l e  R a t s  F o l -  
l o w i n g  P l a c e m e n t  of V e n t r o m e d i a l  H y p o t h a l a m i c  

L e s i o n s  at  F o u r  D i f f e r e n t  A g e s  1 

A previous s t u d y  2 has  shown t h a t  following ven t ro-  
medial  hypo tha l amic  lesions, adul t  female ra t s  showed a 
greater  absolute  food in take  t h a n  did weanl ing animals.  
Rela t ive  to b o d y  weight,  however,  weanl ing and  older  
ra ts  a te  s imilar  amoun t s  f rom the  f irs t  pos t -opera t ive  
week on. Ra t s  lesioned dur ing  early and late adolescence 
showed similar food in take  pa t t e rn s  t h r o u g h o u t  the  ex- 
per iment ,  regardless  of whe the r  food in take  was ex- 
pressed in g /day  relat ive to body  weight  or re la t ive  to 
KLEIBER'S 'metabol ic  size '~. I t  was suggested t h a t  age 
a t  opera t ion  and  sens i t iv i ty  of hypo tha l amic  neurons  
might  account  for these  f indings 2. The p resen t  note  
repor ts  on a similar s t u d y  in male rats.  Methods  and 
exper imenta l  condi t ions  were ident ical  wi th  those in the  
s tudy  in the  female animals  2. 

(a) Food intake in g/day (Figure 1). Dur ing  the  first  
pos t -opera t ive  week only the  oldest  ra ts  wi th  lesions (140 
days) showed hype rphag i a  when compared  wi th  their  

controls  as well as wi th  the  3 younger  groups of ope ra ted  
rats.  F r o m  tile second week on, the  2 younger  groups  of 
ra t s  wi th  lesions (26 days  and  59 days,  respect ively)  ate 
similar  amo u n t s  as the i r  respect ive  controls  bu t  t he  2 
older groups  of ra t s  (75 and  140 days,  respect ively)  
showed hype rphag ia  unt i l  the  f i f th  week;  dur ing  the  
s ix th  pos t -opera t ive  week all lesioned ra ts  had  p la t eaued  
to  control  levels. Among  the  opera ted  animals,  the  ra ts  
lesioned a t  140 days  of age showed the  h ighes t  food 
in take;  dur ing the  s ix th  week all lesioned ra ts  a te  similar 
amounts .  

(b) Food intake relative to body weight (Figure 2). The 
only  group of ra ts  to show a higher  food in take  t h a n  the i r  
controls  dur ing the  f irs t  week of the  expe r imen t  were the  
140-day-old ra ts ;  however ,  t hey  p la t eaued  as early as the  
th i rd  week. Compared wi th  the i r  controls,  ra ts  lesioned 

1 This investigation was supported by U.S.P.H.S. Grant No. 
HE 06975 of the National Heart Institute. 

2 L. L. BERNARDIS, Experientia 22, 593 (1966). 
a M. KLEn~R, Physiol. Rev. 27, 511 (1947). 
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Fig. 1. Food intake in g/day of rats with hy- 
pothalamic lesions placed at the age of 26 
days (group 1), 59 days (group 3), 75 days 
(group 5) and 140 days (group 7) and of their 
corresponding intact controls. Figures at 
bottom of diagram designate group number. 
Comparisons of means - First week: 7 vs 8, 
p < 0.001; second week: 1 vs 2, p < 0.05; 
5 vs 6, p <  0.05; 7 vs 8, p <  0.001; third 
week: 3 vs4, p <  0.05; 5 vs6, p <  0.01; 
7 vs 8, p < 0.001; fourth week: 5 vs 6, p 
0.001; 7 vs 8, p < 0.01; fifth week: 5 vs6, 
p < 0.02; 7 vs 8, p < 0.01. 
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a t  59 d a y s  a t e  s i m i l a r  a m o u n t s  t h r o u g h o u t  t h e  s t u d y  b u t  
a n i m a l s  l e s i o n e d  a t  75 d a y s  a t e  m o r e  d u r i n g  t h e  s e c o n d ,  
t h i r d  a n d  f o u r t h  w e e k .  A m o n g  t h e  o p e r a t e d  r a t s ,  t h e  
w e a n l i n g s  c o n s u m e d  m o r e  t h a n  t h e  3 o l d e r  g r o u p s  of  
a n i m a l s  t h r o u g h o u t  t h e  e x p e r i m e n t .  A m o n g  t h e  i n t a c t  
c o n t r o l s ,  t h e  w e a n l i n g  r a t s  s h o w e d  t h e  h i g h e s t  f ood  i n t a k e  Group 
also.  

(c) Food i~tahe relative to 'metabolic size' ( F i g u r e  3). 
S i m i l a r  t o  t h e  a b s o l u t e  ( F i g u r e  1) a n d  t h e  r e l a t i v e  ( F i g u r e  
2) f ood  i n t a k e ,  o n l y  t h e  o l d e s t  r a t s  w i t h  l e s i ons  s h o w e d  
h y p e r p h a g i a  d u r i n g  t h e  f i r s t  w e e k  of  t h e  e x p e r i m e n t .  1 
S i m i l a r  t o  t h e  a b s o l u t e  a n d  r e l a t i v e  food  i n t a k e  a lso ,  t h e  2 
2 g r o u p s  of  o l d e r  r a t s  s h o w e d  f o o d  i n t a k e s  i n  t h e  r a n g e  3 
of  t h e i r  r e s p e c t i v e  c o n t r o l s .  I n  c o n t r a s t  to  t h e  a b s o l u t e  4 

5 a n d  r e l a t i v e  food  i n t a k e ;  h o w e v e r ,  d u r i n g  t h e  f i r s t  w e e k  6 
of  t h e  s t u d y  t h e  l e s i o n e d  w e a n l i n g  r a t s  a t e  as  m u c h  as  7 
t h e i r  c o n t r o l s .  8 

(d) Body weight (Tab le ) .  T e r m i n a l  b o d y  w e i g h t s  o f  
l e s i o n e d  w e a n l i n g s  we re  s i m i l a r  to  t h a t  of  t h e i r  c o n t r o l s ,  
b u t  t h e  o p e r a t e d  a n i m a l s  of  t h e  3 o l de r  g r o u p s  o f  r a t s  s h o w e d  
s i g n i f i c a n t l y  h i g h e r  b o d y  w e i g h t s  t h a n  t h e i r  c o n t r o l s .  

Body weight at operation and 6 weeks thereafter at sacrifice of rats 
with ventromedial lesions placed at the age of 26 days (group 1), 
59 days (group 3), 75 days (group 5) and 140 days (group 7) and of 

their respective controls (groups 2, 4, 6 and 8) 

Body Body 
weight at weight at 
operation sacrifice 

7 6 ~ 2  ~ 261~-18  
764 -2  2662t=10 

2384 -3  4324 -1 2  
2364-2  341~: 7 
3244-4  4 5 4 ~ z l l  
3284-5  3924- 8 
4 6 9 ~ 2  6294-13  
4714-3  4864-11  

Mean • S.E.M. Comparison between means: group 3 vs 4 p < 0.001 ; 
group 5 vs 6 p < 0.01; group 7 vs 8 p ~ 0.001. 
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Fig. 2. Food intake in g/100 g body weight 
of rats with hypothalamic lesions and of 
their intact  controls. For grouping see Fi- 
gure 1. Comparisons of means - First week: 
7 vs 8, p < 0.001; 1 vs 3, p < 0.01, vs 5, 
p < 0.01, vs 7, p < 0.001; second week: 
5 v s 6 ,  p < 0.01; 7vs8, p<o.oo1;lvs3,  
p <  0.01; 5 and 7, both p <  0.001; third 
week: 5 vs 6, 1 vs 3, 5 and 7, al lp < 0.001; 
fourth week: 5 vs 6, p < 0.001; 7 vs 8, 
p <  0.02; 1 vs 3, p <  0.02; 1 vs 7, p <  
0.001; fifth week: 1 vs 3, 5 and 7, all p < 
0.001; sixth week: 1 vs 3, p < 0.05, vs 5, 
p < 0.02, vs 7, p < 0.01. 
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Fig. 3. Food intake in g per 'metabolic size' 
of rats with hypothalamic lesions and of 
their intact  controls. For grouping see 
Figure 1. Comparisons between means - 
First week: 7 vs 8, p < 0.001; second 
week: 7 vs 8, p < 0.001; 1 vs 5, p 
0.05; 1 vs 7, p < 0.01; third week: 5 vs 6, 
p <  0.001; 7 vs 8, p < 0 . 0 5 ;  l v s 3 ,  p <  
0.01, vs 5, p < 0.02, vs 7, p < 0.001; 
fourth week: 5 v s 6 ,  p <  0.001; 7 v s8 ,  
p < 0.01; fifth week: 1 vs 3, p < 0.01; 
sixth week: 1 vs 7, p < 0.05. 
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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. 

LEE L. BERNARDIS 
wi th  the  technica l  ass is tance of 
M. BAHORSKY and LUISE BOHACEK 
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4 B. K. ANAND and J. R. BROBECK, Proc. Soc. exp. Biol. Med. 77, 
323 (1951). 

5 G.C. KENNEDY, Proe. R. Soc. B 7dO, 578 (1953). 
6 The attthor is grateful to Dr. F. R. SKELTON for his help and sup- 

port in this investigation. 

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. 

R. G. SPECTOR, Br. J. exper. Path. dd, 251 (1963). 
G. AYALA and W. A. HIMWlCH, Am. J. PhysioI. 201, 443 (1961). 


