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The  f i rs t  p a r t  of t he  e x p e r i m e n t  t h u s  ind ica tes  t h a t  in  
t he  absence  of food, n o r m a l  r a t s  showed  a g r e a t e r  degree  
of preference  for  sucrose  so lu t ion  t h a n  t h e y  h a d  in  t h e  
presence  of food. To e q u a t e  v o l u n t a r y  c o n s u m p t i o n  of 
sacchar ine  a n d  sugar  so lu t ions  u n d e r  ' fed '  condi t ions ,  i t  is 
necessa ry  to  increase  t he  sweetness  of t h e  s accha r ine  solu- 
t i on  over  w h a t  sufficed in t he  p re sence  of food;  th i s  sug-  
gests  t h a t  in the  absence  of food, suga r  p re fe rence  is ba sed  
on  two e lements ,  one due  to  t a s t e  a n d  t h e  o t h e r  to  t h e  
me tabo l i c  effects of suga r  inges t ion .  

A s imi la r  conclus ion  can  be  de r i ved  f rom t h e  obse rva -  
t ions  m a d e  on  h y p o t h a l a m i c  an imals .  T he  d e s t r u c t i o n  of 
t he  v e n t r o m e d i a l  ' s a t i e t y '  a r e a  causes  h y p e r p h a g i a  and ,  
in  t h e  presence  of e n o u g h  food, obes i ty .  I n  t h e  p r e s e n t  
expe r imen t s ,  t he  o p e r a t e d  r a t s  are  d e p r i v e d  on  two ac- 
counts .  On  t h e  one  h a n d ,  t h e y  h a d  been  r educed  b y  food 
res t r i c t ion  to  t h e i r  p r e - o p e r a t i o n  weight ,  a p rac t i ce  w h i c h  
i n v a r i a b l y  t e n d s  to  m a k e  a n i m a l s  r avenous .  On t he  o t h e r  
h a n d ,  the  a v a i l a b i l i t y  of f luid for  o n l y  1 h t e n d s  to  m a i n -  
t a i n  t h i s  d e p r i v e d  s ta te .  Such  an i m a l s  could  wel l  be ex-  
pec t ed  to  increase  t h e i r  i n t a k e  of t h e  n u t r i t i v e  sucrose  
so lu t ion  in  t h e  p re fe rence  t e s t .  T h a t  t h e y  do  n o t  r e s p o n d  
pos i t i ve ly  to  t he  sucrose  so lu t ion  as do r a t s  w i t h  n o r m a l  
h y p o t h a l a m i  --  t h e i r  r e l a t i ve  i n t a k e  of sucrose  in f ac t  de-  
c r ea se s - - sugges t s  t h a t  t h e  n u t r i t i v e  or  m e t a b o l i c  com- 
p o n e n t  of t h e  p re fe rence  for  s u g a r  h a s  been  decreased  
or  e l imina ted  b y  t he  opera t ion .  T he  a l t e r n a t i v e  in t e rp re -  

t a t i o n  is t h a t  v e n t r o m e d i a l  lesions i n t r o d u c e  a modif ica-  
t ion  of p e r i p h e r a l  t a s t e  f u n c t i o n  wh ich  affects  in  dif-  
f e ren t  f a sh ion  pe rcep t ion  of sweetness  in  s u g a r  a n d  in 
saccha r ine  so lu t ions .  Whi l e  i t  is t r u e  t h a t  h y p e r p h a g i c  
a n i m a l s  are  h y p e r a c t i v e  to  pos i t ive  a n d  n e g a t i v e  qual i -  
t ies  of t he  d ie t  s, such  a d i f fe ren t ia l  r e ac t i on  to  two  sweet  
agen t s  seems to us  h i g h l y  unl ikely .  

Rdsumd. Lorsque  l ' on  d 6 t e r m i n e  le p o u r c e n t a g e  de 
cho ix  de so lu t ions  de saccha r ine  e t  de sucre chez  le ra t ,  on  
t r o u v e  que  la  pr6f6rence  p o u r  le sucre  es t  d iminu6e  q u a n d  
les a n i m a u x  on t  ace , s  A leur  n o u r r i t u r e  p e n d a n t  le test .  L a  
d e s t r u c t i o n  de la  r6gion v e n t r o m 6 d i a l e  h y p o t h a l a m i q u e  
d i m i n u e  auss i  la pr6f6rence r e l a t i ve  p o u r  le sucre.  Ces 
r6su l t a t s  c o n f i r m e n t  l ' id6e que  Fun  des  f ac teu r s  de la  pr6- 
f6rence p o u r  le sucre  d6pend  de l ' in t6gr i t6  de la  fonc t ion  
des r6cep teur s  h y p o t h a l a m i q u e s .  

L. F. TITLEBAUM a n d  J.  MAYER 

Department o/Nutrition, Harvard School o/Public Health, 
Boston (Massachusetts, U.S.A.), May 27, 1.053 
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Aldosterone Production of Compensated 
Hypertrophic Adrenals 

I t  is a k n o w n  fac t  t h a t ,  a f t e r  r e m o v a l  of one  of t h e  
adrenals ,  t he  o t h e r  shows qu i t e  soon,  a l r e a d y  in one  to  
two  days :  a c o m p e n s a t o r y  h y p e r t r o p h y .  T h e  h is to logica l  
p a t t e r n  also suggests  h y p e r f u n c t i o n  1. A p a r t  f r om mor -  
phologica l  i nves t iga t ions ,  r e l a t i ve ly  few a u t h o r s  h a v e  
e x a m i n e d  t he  f u n c t i o n  of c o m p e n s a t o r y  h y p e r t r o p h i c  
adrenals .  I n  p r ev ious  i nves t i ga t i ons  2, we h a v e  o b s e r v e d  a 
m o d e r a t e  increase  of t he  g lycocor t ico id  (cor t icos terone)  
c o n t e n t  of t h e  a d r e n a l  venous  blood.  Accord ing  to  BOHUS, 
ENDR6CZI, a n d  LISSAK 3, t h e  in vitro co r t i cos t e rone  pro-  
duc t i on  of t he  s u r v i v i n g  a d r e n a l  p o r t i o n s  increase  in  ma le  
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Figs. a and b illustrate aldosterone and corticosterone production in 
surviving adrenal portions of control animals and after compensatory 
hypertrophy. No significant change is seen in aldosterone production ; 

corticosterone production is increasing, p < 0.02. 

ra t s .  No l i t e r a r y  d a t a  could  be  found  as to  t he  a ldos t e rone  
p r o d u c t i o n  of ad rena l s  d i sp l ay ing  c o m p e n s a t o r y  h y p e r -  
t r o p h y .  (L i t e r a ry  d a t a  refer  to  t r a n s p l a n t e d  adrenals4 . )  
The  a im  of t h e  p r e s e n t  e x p e r i m e n t s ,  ca r r i ed  o u t  in  ra ts ,  
was  to  c la r i fy  t h i s  p rob lem.  

The  left  a d r e n a l  of ma le  r a t s  of i den t i ca l  breed ,  weigh-  
ing  80 to  130 g each,  was  r e m o v e d  in e t h e r  narcosis .  
A ldos t e rone  p r o d u c t i o n  was i n v e s t i g a t e d  5 d a y s  l a t e r  
when ,  a cco rd ing  to  l i t e r a r y  d a t a  1, de f in i t e  c o m p e n s a t o r y  
h y p e r t r o p h y  could  be  obse rved .  Fo r  t he  pu rpose  of t h e  
e x a m i n a t i o n  of a l dos t e rone  p roduc t ion ,  t h e  a n i m a l s  were 
d e c a p i t a t e d  ; t he  ad rena l s  were i m m e d i a t e l y  r emoved ,  cu t  
i n to  four  p a r t s  and,  acco rd ing  to  GIROUD 5 i n c u b a t e d  in a 
K r e b s - R i n g e r - b i c a r b o n a t e - s o l u t i o n  c o n t a i n i n g  200 m g %  
glucose a t  38°C t e m p e r a t u r e .  Af t e r  a n  in i t i a l  i n c u b a t i o n  
of ha l f  a n  hour ,  t h e  i n c u b a t i o n  so lu t ion  was c h a n g e d  a n d  
a ldos t e rone  a n d  co r t i cos t e rone  p r o d u c t i o n  of t he  ad rena l s  
c h a r a c t e r i z e d  b y  t h e  s te ro id  c o n t e n t  of a f u r t h e r  pe r iod  
l a s t i ng  2 h. A t  t h e  end  of i n c u b a t i o n ,  t h e  i n c u b a t i o n  solu- 
t i on  was  s h a k e n  w i t h  ch lo ro fo rm a n d  t h e  ch lo ro fo rm 
v a c u u m  dis t i l led  a t  + 45°C. The  d r y  res idue  was  t r e a t e d  
on  W h a t m a n  No. 1 f i l te r  p a p e r  s t r ip  w i t h  i so la t ing  chro-  
m a t o g r a p h y  in  B u s h  ]3 5 s y s t e m  6 fol lowing t he  so-cal led 
pu r i fy ing  c h r o m a t o g r a p h y  v. Af t e r  i so la t ing  c h r o m a t o g r a -  
phy ,  t he  p a p e r  s t r ips  were  deve loped  w i t h  a lka l ine  t e t r a -  
zo l ium b lue  a n d  t h e  f o r m a z a n  p a t c h e s  due  to  s t e ro id  effect  

x H. LANGENDORF and E. TONUTTI, J~rztl. Forsch. 3, 197 (1950). 
2 p. WEisz, L. HORVXTH, T. KKDAS ct al., Acta physiol. Acad. Sci. 

Hung. 5, 15, 259 (1959). 
a G. BoIIUS, E. ENDR6CZI, and K. LISSA.K, Acta physiol., in press. 
4 C. C. J. CARPENTER, J. O. DAVIS, J. E. HOLMAN, and C. R. AYERS, 

J. clin. Invest. 40, 196 (1961). 
5 C . J .P .  GIROUD, M. SAPPRAN, A. V. SCHALLY, J. STACHENKO, and 

E. H. VENNING, Proc. Soc. exp. Biol. Med. 92, 855 (1956). 
s I. E. BusH, Biochem. J.  5o, 370 (1952). 

P. WEISZ and E. GLAZ, Med. exp. 3, 264 (1960). 



t5. X. 1963 Brevi comunieazioni - Brief Reports 541 

e lua t ed  w i t h  a m i x t u r e  of e t h y l - a c e t a t e :  m e t h a n o l  (7: 3). 
Concentrations were  d e t e r m i n e d  b y  U n i c a m  Sp 500 spec- 
t r o p h o t o m e t e r  a t  530 mtz w a v e l e n g t h .  I n  eve ry  ins tance ,  
a t  leas t  6 con t ro l s  a n d  5 to  6 ad rena l s  of un i l a t e r a l l y  
a d r e n a l e c t o m i z e d  r a t s  were i n c u b a t e d  t oge the r .  T he  q u a n -  
t i t y  of a ldos t e rone  is easi ly  m e a s u r a b l e  in  th i s  way.  
Therefore ,  e v e r y  p o i n t  of t h e  F igure  i l lu s t r a t e s  t h e  pro-  
d u c t i o n  of a t  leas t  5 ad rena l s .  I t  is seen f rom t he  d a t a  of 
t h e  F igu re  t h a t ,  in  acco rdance  w i t h  l i t e r a ry  d a t a  4, cor t i -  
cos te rone  p r o d u c t i o n  of c o m p e n s a t o r y  h y p e r t r o p h i c  adre-  
na l s  shows a def in i t e  increase.  O n  t h e  o t h e r  h a n d ,  p roduc-  
t i on  of a ldos te rone  r e m a i n s  u n c h a n g e d .  

A I t h o u g h  r eguIa t ion  of a ldos te rone  p r o d u c t i o n  is, f rom 
m a n y  po in t s  of view, no t  ye t  en t i r e ly  clarified, a regula-  
t i on  of h u m o r a l  n a t u r e  m u s t  c e r t a i n l y  be considered,  as 
s h o w n  in t h e  f i rs t  p lace  b y  YANKOPOULOS' cross-ci rcula-  
t ion  e x p e r i m e n t s  s. The  fac t  t h a t  in  c o m p e n s a t o r y  h y p e r -  
t r o p h y  no  inc reased  a ldos t e rone  p r o d u c t i o n  was  found ,  
sugges ts  t h a t  t h e  r e g u l a t i n g  s y s t e m  of a ldos t e rone  pro-  
d u c t i o n  does n o t  b e c o m e  mobi l ized  b y  t he  effect  of a 50% 
decrease.  T h e  increase  of co r t i cos te rone  p r o d u c t i o n  is 

d o u b t l e s s  t h e  consequence  of  e n d o g e n o u s  A C T H  h y p e r -  
p roduc t i on .  The  p r e s e n t  e x p e r i m e n t a l  f ind ings  a re  evi-  
dence  a g a i n s t  t he  a l d o s t e r o n o t r o p e  role of A C T H .  

Zusammen/assung. Die A l d o s t e r o n p r o d u k t i o n  der  kom-  
p e n s a t o r i s c h - h y p e r t r o p h i s i e r t e n  N e b e n n i e r e n  w u r d e  im 
R a t t e n e x p e r i m e n t  u n t e r s u c h t .  Die  C o r t i c o s t e r o n p r o d u k -  
t ion  zeigte e ine wesen t l i che  Z u n a h m e ,  dagegen  b l i eben  
die A l d o s t e r o n w e r t e  u n v e r ~ n d e r t ,  was  gegen e ine  A C T H -  
R e g e l u n g  de r  A l d o s t e r o n s e k r e t i o n  spr ich t .  

P.  WEIsz  a n d  VERONIKA KEMI~NY 

National Institute/or Rheumatism and Medical Hydrology, 
Research Laboratory, Budapest (Hungary), 
March 25, 1963. 
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F o o d  I n t a k e  P a t t e r n s  f r o m  W e a n i n g  t o  A d u l t -  

h o o d  i n  M a l e  a n d  F e m a l e  R a t s  w i t h  

H y p o t h a l a m i c  L e s i o n s  ~ 

The  classical  s tud ies  of HETHERINGTON a n d  RANSON 2-5, 
of BROBECK 6,7 a n d  ANAND a n d  BROBECK s,9 descr ibed  t h e  
role of t he  h y p o t h a l a m u s  in  t h e  con t ro l  of food i n t a k e ;  
these  f indings  were con f i rmed  b y  n m n e r o u s  workers1°.  

Aside  f rom a s t u d y  b y  KENNEDY 11, w h o  i n v e s t i g a t e d  
t h e  effect  of v e n t r o m e d i a l  lesions on  food i n t a k e  in  wean-  
l ing ra ts ,  t hese  s tud ie s  were  c o n d u c t e d  in  a d u l t  ra t s .  I n  
con t r a s t ,  however ,  s tud ies  of food i n t a k e  p a t t e r n  in  r a t s  
t h a t  h a d  lesions p laced  in va r ious  p a r t s  of t h e  h y p o t h a l a -  
mus  s h o r t l y  a f t e r  w e a n i n g  are  n o t  k n o w n  to th i s  au t ho r .  

T h e  r a t s  r e p o r t e d  here  were  used in i t i a l ly  for  a s t u d y  
conce rn ing  t he  effect  of h y p o t h a l a m i c  lesions on  growth .  
The  p r e sen t  no te  dea ls  w i t h  t h e  food i n t a k e  p a t t e r n  ob-  
se rved  in these  a n i m a l s  f rom t he  t i m e  of o p e r a t i o n  (25 
d a y s  of  age) to  t h e  age of 98 days .  Char les  R i v e r  r a t s  of 
b o t h  sexes  rece ived  b i l a t e r a l  e lec t ro ly t ic  lesions u s ing  a 
modi f i ed  Hors ley -Cla rke  s t e r eo t ax i c  i n s t r u m e n t .  All  r a t s  
were  h o u s e d  in  i n d i v i d u a l  cages in  a room,  k e p t  a t  24°C 
w h i c h  was success ive ly  l igh t  a n d  d a r k  for  12 h periods.  
A s y n t h e t i c  diet ,  w h i c h  y ie lded  4,2 Cal/g,  a n d  w a t e r  were  
ava i l ab le  ad lib;turn. Food  i n t a k e  was m e a s u r e d  e i t h e r  for 
t h r e e  consecu t ive  days  weekly  or  for four  consecu t ive  
days  e v e r y  two weeks.  V a r i a t i o n s  in  t h e  size of t he  g roups  
as well  as in  t he  per iods  of m e a s u r e m e n t  occur  because  
some  a n i m a l s  were used  for  e x p e r i m e n t s  o t h e r  t h a n  
desc r ibed  in th i s  note .  

(A ) Food Intake Pattern o/Male Rats with Hypothalamic 
Lesions Compared to Intact Controls. T h e  o n l y  g roup  w i t h  
a c o n s i s t e n t l y  lower  food i n t a k e  t h r o u g h o u t  t h e  en t i r e  
pe r iod  of t h i s  i n v e s t i g a t i o n  is t h a t  w i t h  lesions in t he  a rea  
of t h e  do r somed ia l  nucle i  (Group 5M, Tab le  I). I n  none  
of t h e  o t h e r  g roups  was  t h e r e  a s ign i f i can t  di f ference f rom 
t h e  con t ro l  va lues  before  t h e  n i n t h  week  6f life ( s ix th  
week  pos t -ope ra t ive ) .  Food  i n t a k e  d i m i n i s h e d  t e m p o r -  
a r i ly  in  r a t s  w i t h  lesions in t he  s u p r a o p t i c  a r ea  insuf f ic ien t  
to  p roduce  d i abe t e s  ins ip idus  (Group  2M). B u t  a b l a t i o n s  
in  b o t h  t h e  v e n t r o m e d i a l  a r ea  (Group  3M) a n d  lesions in 
t h e  reg ion  of t h e  m a m m i l l a r y - d o r s a l  p r e m a m m i l l a r y  nu-  
clei (Group  7M) were  assoc ia ted  w i t h  s ign i f i can t ly  in- 
c reased  food inges t ion  a t  c o m p a r a b l e  ages. Th i s  f ind ing  

cor re la tes  w i t h  p u b e r t y  (50-60 days12). I t  is n o t e w o r t h y  
t h a t  r a t s  w i t h  v e n t r o m e d i a l  lesions d id  n o t  d i sp l ay  t h e  
e x t r e m e  degree  of h y p e r p h a g i a  w h i c h  is so cha r ac t e r i s t i c  
for  o lder  a n i m a l s  w i t h  a b l a t i o n s  in t h i s  s t ructureS,6,L 
F u r t h e r m o r e ,  lesions in t h e  m a m m i l l a r y - d o r s a l  pre-  
m a m m i l l a r y  a r ea  (Group  7M) were  assoc ia ted  w i t h  con-  
t i n u c d  h y p e r p h a g i a  in  t he  p o s t - p u b e r t a l  per iod.  

(B) Food Intake Pattern o/ Female Rats with Hypo- 
thalamic Lesions versus Intact Controls. I n  female  r a t s  
w i t h  lesions in t he  region of t h e  s u p r a o p t i c  nuclei  a s l ight ,  
b u t  s ign i f ican t ,  h y p e r p h a g i a  occur red  d u r i n g  t h e  t e n t h  
week  of life (Group  2F, T a b l e  I I ) ;  in  ma le  r a t s  t h i s  h a d  
t r a n s p i r e d  d u r i n g  t h e  n i n t h  week.  On  t he  o t h e r  h a n d ,  
lesions in t h e  a rea  of t h e  do r somed ia l  nuc le i  (Group  5F) 
d id  n o t  cause  t h e  h y p o p h a g i a  s h o w n  b y  ma le  r a t s  w i t h  
s imi la r  lesions.  Ab la t i ons  i n v o l v i n g  t he  m a m i l l a r y - d o r s a l -  
p r e m a m m i l l a r y  nucle i  of females  (Group 7F) resu l ted ,  as 
in  t h e  males ,  in increased  food i n t a k e  w h i c h  a p p e a r e d  
d u r i n g  t h e  t e n t h  week  of life. R a t s  w i t h  lesions in t h e  
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