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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 .  
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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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Tab le  I. F o o d  i n t a k e  of ma le  h y p o t h a l a m i c  a n d  i n t a c t  con t ro l  r a t s  (g /day)  

EXPERIENTIA X I X / l O  

W e e k  G r o u p  

1 2 3 4 

(44) b (20) (9) (3) 
5 11.8 4- 0.52 ~ 11.7 4- 0.64 11.6 4- 0.81 12.3 4- 1.52 

(33) (21) (5) 
6 13,5 4- 0.31 12.9 4- 1.79 12.3 :}: 1,15 - -  

(21) (9) (5) 
7 17.0 4- 2,55 17.1 4- 1 . t2  15.8 4- 1.53 - -  

(40) (23) (6) (a) 
8 19.1 4- 0.40 17.7 4- 3.60 18.4 4- 1.27 16.5 4- 2.43 

(33) (l 1} (8) i s) 
9 20.6 4- 0.65 17.4 4- 1.26 2 3 . 4 4 -  1.09 15.8 4- 5.34 

(25) (12) (3) (8) 
I0 19.2 4- 1.02 22.5 4- 1,95 16.8 4- 2.42 16,9 4- 1.33 

(3o) (12) (6) 
11 21.1 4- 0.74 20.6 4- 1.62 `22.6 -4- 0.91 - -  

(24) (9) (4) (a) 
12 20.6 -}- 0.67 19.1 4- 1.82 18.9 -}- 1.03 22.4 4- 3.32 

(22) (7) (3) 
13 `21.3 4- 0.65 21.8 4- 2.26 20.3 4- 1.20 - -  

(5) (5) 
14 24.`2 4- 0 .42 21.6  4- 1.38 

5 

(a) 
8.5 4- 0.29 

(8) 
9,3 -4- 0.72 

(5) 
9.9 4- 1.87 

(s) 
14.7 4- 1.39 

(3) 
16,8 4- 1.17 

6 

(9) 
11.5 4- 1.44 

(9) 
18.6 4- 1.20 

7 

(3) 
14.3 4- 2.53 

(a) 
25.8 4- 1,89 

(8) (9) (3) 
17.5 4- 1.46 20.1 4- 1.62 26.4 4- 3.0'2 

(a) 
15.2 4- 0.67 - -  

(5) (9) (3) 
21.0 4- 4.62 19.4 4- 1.24 2:5.8 4- 1.18 

Mean 4- S .E.M.  - . . . . . . . . .  P , ~  0.05.  ~ n - P  <( O.Ol. 

Tab le  II .  Food  i n t a k e  of female  h y p o t h a l a n f i c  a n d  i n t a c t  con t ro l  r a t s  (g /day)  

~Veek G r o u p  

1 2 3 4 5 6 

(1`2}" (5) (6) (2) (3) 
5 12.1 4- 0 .96"  - -  14.3 4- 0.93 10,4 4- 1.70 9.9 4- 0.85 9.6 -4- 1.87 

(6) (3) 
6 10.7 4- 0.83 10.7 + 1.00 . . . . .  

(1~) (5) (6) (2) (3) 
7 15.6 4- 1.12 - -  14.3 4- 1.24 15.1 4- 2.{14 7.8 4- 4.50 12,4 j_ 0.88 

(6) (3) 
8 12.4 4- 0.69 15.3 4- 2.31 . . . . . .  

(6) (,t) 
9 18.2 4- 2.48 17.0 4- 2.37 . . . . .  

(12) (3) (5) (2) (2) (2) 
10 16.7 4- 0.53 13.7 4- 1.45 20.9 4- 1.47 17.9 4- lAB 12.5 4- 3.20 13.2 4- 1.50 

(6) (4) 
11 17.9 4- 1.99 . . . .  17.8 j_ 3.71 - -  

(12) (a) (5) (2) (2) (2) 
12 17.9 4- 0.64 14.2 4- 2.22 23.0 4- 2.10 21.4  4- 4.65 16.0 4- 2.00 10.0 4- 6.70 

(6) (4) 
13 17.1 4- t.O0 - -  - -  17.6 4- 2.74 - -  - -  

(12) (3) (5) (3) (2) (`2) 
14 17.6 :k  0.62 15.8 4- 3.28 22.1 4- 1.54 20.0 4- 6.30 16.0 4- 3.00 16.7 4- 0.35 

7 

(6) 
12.2 4- 1.71 

(6) 
16.5 4- 0.73 

(3) 
21.7 4- `2.11 

(3) 
21,1 4- 1.74 

(3) 
20.7 4- 1.88 

(3) 
'21.7 -{- 1.25 

(3) 
18.7 -t- 0.67 

(3) 
20.5 ± 1.80 

Mean  -}- S .E.M.  - . . . . . . . . . .  P ~ 0.05. b n P ~ 0,01. 



15. X. 1963 Brevi comunieazioni - Brief Reports 543 

v e n t r o m e d i a l  a rea  (Group 3F) showed  no s ign i f ican t  
h y p e r p h a g i a  u n t i l  t h e  12 th  week  of life. 

I t  a p p e a r s  t h a t  lesions p laced  in c e r t a i n  areas  of t he  
h y p o t h a l a m u s  of t h e  wean l ing  r a t  in  b o t h  sexes resu l t  in 
d e r a n g e m e n t s  of food i n t a k e  p a t t e r n s  which ,  d e p e n d i n g  
u p o n  sex  a n d  loca t ion ,  e i t h e r  cause  a t r a n s i t o r y  or per-  
s i s t en t  increase  or decrease  of food in t ake .  P u b e r t y  seems 
to  be  a per iod  in  t h e  life cycle d u r i n g  w h i c h  some lesions 
cause  h y p o p h a g i a  a n d  in  o t h e r s  h y p e r p h a g i a .  Then ,  fol- 
lowing p u b e r t y ,  t h i s  effect  e i t h e r  pers i s t s  or  subsides .  
O t h e r  h y p o t h a l a m i c  lesions h a v e  no  effect  on  feeding  be-  
hav io r .  H o w  s ign i f i can t ly  t h e  endoc r ine  cor re la tes  of 
p u b e r t y ,  coupled  w i t h  t he  h y p o t h a l a m i c  lesions,  a re  re- 
spons ib le  for  t he se  c h a n g e s  in  food i n t a k e  is open  to  
specu la t ion .  I t  is conce ivab le  t h a t  t h e  s t r i k ing  endoc r ine  
a l t e r a t i o n s  of p u b e r t y  m a y  affec t  e n e r g y  b a l a n c e  or  t h e  
degree  of  u t i l i z a t i on  of inges ted  food for  anabo l i c  pro-  
cesses. T h i s  m a y  t h e n  invo lve  a f eed -back  m e c h a n i s m  in  
r e l a t i on  to  a p p r o p r i a t e  cen te r s  r e g u l a t i n g  calor ic  i n t ake .  

I n  y o u n g  r a t s  w i t h  lesions in  t h e  v e n t r o m e d i a l  a rea  t h e  
absence  of a degree  of h y p e r p h a g i a  w h i c h  t r a n s c e n d s  t h a t  
co r re l a t ed  w i t h  g r o w t h  m a y  be  c o n s i s t e n t  w i t h  t h e  t hes i s  
t h a t  g r o w t h  per se prov ides  m a x i m a l  h y p e r p h a g i a .  Grow-  
ing  an imal s ,  as  KENNEDY 11 h a s  shown,  e a t  a b o u t  twice  
as  m u c h  as  m a t u r e  r a t s  in  p r o p o r t i o n  to t h e i r  b o d y  
we igh t ;  t h e i r  food i n t a k e  a p p e a r s  to  be  una f fec t ed  b y  
h y p o t h a t a m i c  lesions un t i l  t h e  age a t  w h i c h  t h e  food in-  
t a k e  r e l a t i ve  to  b o d y  we igh t  begins  to  decrease .  Les ions  
in  t he  pos te r io r  h y p o t h a l a m u s  t h u s  fa r  r e p o r t e d  d id  n o t  
cause  h y p e r p h a g i a  n .  B u t  such  lesions d id  r e su l t  in  h y p e r -  
p h a g i a  in  b o t h  sexes  in  t he  p r e s e n t  s tudy .  On  t he  o t h e r  
h a n d ,  HETHERINGTON a n d  RANSON 5 found  t h a t  lesions 
in t he  c a u d a l  h y p o t h a l a m u s  do r s o l a t e r a l  to  t he  m a m -  
mi l l a ry  bod ies  d id  cause  obes i ty  in  r a t s  we igh ing  a b o u t  

95-130  g. Food  in t ake ,  however ,  h a d  no t  been  m e a s u r e d  
in t h e i r  s tudy .  

The  f ind ings  of t he  p r e s e n t  s t u d y  sugges t  t h a t  effects  
of h y p o t h a l a m i c  lesions on  food i n t a k e  c a n n o t  be  p rope r ly  
e v a l u a t e d  w i t h o u t  t a k i n g  in to  a c c o u n t  t he  age of t he  r a t  a t  
t he  t i m e  lesions are  p roduced .  A b l a t i o n s  w h i c h  m a y  cause  
changes  in food i n t a k e  if p laced  a f t e r  m a t u r i t y  m a y  n o t  
do so sho r t l y  before  p u b e r t y  or  a t  s t i l l  a n  ear l ier  age. The  
converse  of t he  foregoing m a y  also o b t a i n .  F l u c t u a t i o n s  
in ene rgy  r e q u i r e m e n t s  d u r i n g  g r o w t h  a n d  p u b e r t y  m a y  
cause  t r a n s i e n t  f l uc tua t ions  in food i n t a k e  w h i c h  can  be  
e v i d e n t  on ly  in c o n t i n u o u s  s tud ies  f r o m  w e a n i n g  t h r o u g h  
a d u l t h o o d  1~. 

Zusammen/assung. J~nderungen  in  de r  F u t t e r a u f n a h m e  
yon  R a t t e n  m i t  h y p o t h a l a m i s c h e n  L~s ionen  s ind  n i c h t  
n u r  v o m  Locus ,  s o n d e r n  auch  v o m  G e s c h l e c h t  u n d  d e m  
A l t e r  abh'Xngig, in  we lchem sic b e i g e b r a c h t  w u r d e n .  P u -  
b e r t ~ t  s che in t  e ine Zei t  zu sein, in  welcher  _~nderungen  
in  de r  F u t t e r a u f n a h m e  e in t r e t en .  LXsionen i m  h i n t e r e n  
H y p o t h a t a m u s ,  die b i s h e r  n i c h t  als h y p e r p h a g i s c h  be-  
k a n n t  wateR,  w e n n  sie in  e r w a c h s e n e n  iRat ten  p l az i e r t  
wurden ,  v e r u r s a c h t e n  H y p e r p h a g i e  in  be iden  Gesch lech-  
t e rn ,  w e n n  die O p e r a t i o n  ku rz  n a c h  A b l a k t a t i o n  d u r c h -  
geff ihr t  wurde .  
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A c u t e  Effect  of T h y r o t r o p h i c  H o r m o n e  on the 
C o n c e n t r a t i o n  of Succ in i c  Acid  D e h y d r o g e n a s e  
and S u l f h y d r y l  G r o u p s  in the  T h y r o i d  Gland of 

the  Rat :  

A grea t  v a r i e t y  of m e t h o d s  h a v e  been  evo lved  for the  
m e a s u r e m e n t  of t h y r o i d  function-". A fea tu re  t h a t  m o s t  
of t h e m  h a v e  in  c o m m o n  is t h a t  t h e y  requ i re  a fa i r ly  long- 
t e r m  effect  on  t he  t h y r o i d  g land.  Some m e t h o d s  h a v e  
been  developed,  however ,  to  elicit  t h e  acu te  changes  in 
t h y r o i d  func t ion .  T h e y  are  based  on  t h e  d e t e r m i n a t i o n  of 
i n t r a c e l l u l a r  colloid granulesa ,  4, p e r c e n t a g e  of ep i the -  
l i um 2, r a d i o a c t i v e  p32 u p t a k e  5, or r ad i oac t i ve  I TM up-  
t a k e  ~. 

I t  h a s  been  sugges ted  r ecen t l y  t h a t  the  d e t e r m i n a t i o n  
of succinic  acid d e h y d r o g e n a s e  7 a n d  s u l f h y d r y l  g roups  8 
c a n  be  used  to  measu r e  t h y r o i d  f u n c t i o n  in l o n g - t e r m  
tes ts .  T h e  pu rpose  of t h i s  work  is to  a sce r t a in  w h e t h e r  
these  m e t h o d s  can  be appl ied  in t h e  m e a s u r e m e n t  of acu te  
changes  in  t h y r o i d  func t ion .  

S ix ty - fou r  L o n g - E v a n s  ma le  r a t s  were e m p l o y e d  as t h e  
t e s t  an ima l s .  T h e y  were  d iv ided  in to  8 g roups  of 8 a n i m a l s  
each.  T h e  r a t s  of 7 g roups  were  g iven  15 I U  of t h y r o -  
t r o p h i c  h o r m o n e  ( A m b i n o n ,  Organon)  s u b c u t a n e o u s l y ,  
t h e  e i g h t h  g roup  se rv ing  as controls .  T h e  t h y r o t r o p h i c  
h o r m o n e  (TSH)  g roups  were  ki l led 1, 2, 4, 6, 8, 12, a n d  
16 h a f t e r  t h e  i n j e c t i o n  s i m u l t a n e o u s l y  w i t h  t he  cont ro ls .  
To e l i m i n a t e  possible  d i u r n a l  v a r i a t i o n  t h e  in j ec t ions  were 
a r r a n g e d  so t h a t  t he  a n i m a l s  of al l  t h e  g roups  were  sacr i -  
f iced a t  t he  s ame  t i m e  before  noon .  T h e  a n i m a l s  were  
ki l led b y  r a p i d  d e c a p i t a t i o n ,  t h e  t h y r o i d  g l ands  were  re-  

m o v e d  a n d  weighed  b y  to r s ion  ba lance .  One  lobe of t he  
t h y r o i d  was h o m o g e n i z e d  a n d  the  succinic  acid d e h y d r o -  
genase  c o n c e n t r a t i o n  was  d e t e r m i n e d  b y  t h e  m e t h o d  of 
VILLAnEAL a n d  BURGOS D. The  S H - g r o u p s  were de t e r -  
m i n e d  b y  t h e  m e r c u r y - o r a n g e  m e t h o d  of BENNETT a n d  
WATTS f rom the  o t h e r  ha l f  of t he  g l and  a°. ' S t u d e n t ' s '  t- 
t e s t  was  used in t h e  s t a t i s t i ca l  ana lys i s  of t he  resu l t s  n .  

T h e  resu l t s  are  t a b u l a t e d .  T h e  Tab le  shows t h a t  t h e  
succinic  acid d e h y d r o g e n a s e  c o n c e n t r a t i o n  of t he  t h y r o i d  
g land  rises fa i r ly  s h a r p l y  u n d e r  t h e  inf luence  of T S H .  I t  
r eaches  i t s  m a x i m u m  w i t h i n  4 h of t h e  in jec t ion  a n d  re-  
t u r n s  to  t he  con t ro l  level  in  12 h. The  increase  is s t a t i s t i c -  
a l ly  s ignif icant .  The  e l eva t ion  in t he  c o n c e n t r a t i o n  of t he  
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