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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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Weight, succinic acid dehydrogenase, and SH-group concentration of the thyroid glands after single injection of 15 IU of thyro- 
trophic hormone 

Thyroid gland 

h after Number of Body weight Weight Succinic SH-groups 
injection animals g mg dehydrogenase a 1O -5 moles]g 

Mean S.D. Mean S.D. Mean S.D. pb Mean S.D. pb 

0 8 280 25.4 16.9 2.92 171 48.2 1.58 0.168 
1 8 286 25.5 17.9 1.78 198 62.5 > 0.05 1.56 0.158 > 0.05 
12 8 283 18.9 17.4 2.17 211 65.6 > 0,05 1.74 0.218 ~> 0.05 
4 8 ~280 48.6 15.8 4.83 265 94.3 ~ 0.01 1.90 0.304 ~ 0.05 
6 8 284 30.9 16.6 1.84 262 91.4 <~ 0.05 1.90 0.202 -~ 0.01 
8 8 287 02.7 18.0 1.67 232 58.6 <~ 0.05 1.95 0.~21 ,~ 0.001 

12 8 286 54.0 16.8 3.30 178 54.7 > 0.05 1.80 0.245 -~ 0.05 
16 8 279 45.5 18.3 3.'20 140 20.3 ~> 0.05 1.70 0.283 >- 0.05 

a tLg of reduced tetrazolium salt/100 mg of fresh weight. 
b p value compared with controls. 

SH-groups  is slower, r each ing  its m a x i m u m  in 8 h. The  
drop  is also slower. The difference f rom the  cont ro l  level 
is still s ignif icant  12 h a f t e r  the  inject ion,  b u t  no longer  
af ter  16 h. These resul ts  are also p lo t t ed  in t he  graph.  No 
s ta t is t ica l ly  s ignif icant  differences can be d e m o n s t r a t e d  in 
the  weight  of the  t hy ro id  in t he  d i f fe rent  groups.  

I t  has  been  es tab l i shed  in r ecen t  long- t e rm expe r imen t s  
t h a t  succinic acid dehyd rogenase  ac t iv i ty  is a sensi t ive 
indica tor  of t h y r o i d  ac t iv i ty  ~. Succinic acid dehydrogen-  
ase par t i c ipa tes  in the  ox ida t ive  processes  of the  cell as an  
enzyme associa ted wi th  t he  cycle of Krebs .  On the  o t h e r  
hand ,  i t  has  been  shown t h a t  T S H  increases  the  oxygen  
consumpt ion  of t h y r o id  cells 1~. The succinic acid de- 
hydrogenase  c o n c e n t r a t i on  is t hus  i l lus t ra t ive  of t he  effect  
of T S H  on the  ox ida t ive  me tabo l i sm  of t he  t h y r o i d  cell. 

A correla t ion has  been  s t a t ed  b e t w e e n  SH-groups  and  
the  percentage  of ep i the l ium of t he  t hy ro id  s . This,  in 
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tu rn ,  gives a reliable p ic ture  of t he  func t ion  of t h y r o i d  
cells is. 

B o t h  the  succinic acid dehyd rogenase  and  the  SH-  
groups  are t hus  good indica tors  of t he  ac t iv i ty  of t hy ro id  
cells. The m e t h o d s  in t roduced  earlier  for the  measur ing  of 
acu te  changes  of t h y r o i d  funct ion2,  6-~ are laborious or 
d e m a n d  special  appa ra tus .  The  resul ts  ob ta ined  in the  
p r e s e n t  work  show t h a t  i t  is possible  to  measure  t he  
T S H - i n d u c e d  change  in the  ac t iv i ty  of t h y r o i d  cells by  
the  re la t ive ly  s imple  m e t h o d s  of de t e rmin ing  succinic acid 
dehydrogenase  and  SH-groups .  I t  is sugges ted  t h a t  these  
m e t h o d s  could be  used  genera l ly  for t h e  d e t e r m i n a t i o n  of 
t hy ro id  func t ion  in acute  e x p e r i m e n t a l  condi t ions .  

Zusammen/assung. Es  wurde  die W i r k u n g  einer  T S H -  
In j ek t i on  auf  den  Gehal t  der  Berns te ins i iu redehydroge-  
nase  und  der  S H - G r u p p e n  in der  Schilddri ise der  R a t t e  
un te r such t .  4 h nach  der  In j ek t ion  yon  T S H  erfolgte ein 
s igni f ikanter  Ans t ieg  der  Berns te ins~uredehydrogenase  
und  SH-Gruppen .  Die Methode  ist  desha lb  zur  Un te r -  
suchung  der  Schilddrfisenaktivi t~. t  im kurzf r i s t igen  Ver-  
such  geeignet .  
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A n  E x t r a r e n a l  Effect  of  H y d r o c h l o r o t h i a z i d e  

Chlorothiazide and  i ts  analogues,  well known  for the i r  
saluret ic  effect, have  been  repor ted  to  decrease the  u r ina ry  
vo lume in pa t i en t s  wi th  Diabetes insipidus z-a. This effect  
has  also been  demons t r a t ed  in exper imenta l  animals4, 5. 
No sa t i s fac tory  explana t ion  of the  an t id iure t ic  ac t ion has  
been given, a l though some authors  have  po in ted  to  a renal  

m e c h a n i s m  2, 6. R e c e n t l y  an ind i rec t  effect  of chlorothia-  
zide has  been  suggested,  viz. a t t e n u a t i o n  of t h i r s t  t h rough  
sod ium dep le t ionL  A l t h o u g h  the  m e c h a n i s m  of t h i r s t  is 
no t  ye t  f inal ly es tabl ished,  some evidence  is avai lable  for 
an osmot ic -sens i t ive  region in t he  h y p o t h a l a m u s  s, 3. Acti-  
va t ion  of th is  area  p r e s u m a b l y  depends  on sod ium move-  
m e n t  across t h e  cell m e m b r a n e  and  the re fore  m a y  be 
modif ied  b y  drugs  which  impede  sod ium t r anspor t .  To 


