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I n f l u e n c e  of  A d r e n a l  C o r t e x  on  T h y r o c a l c i t o n i n  C o n t e n t  of the  R a t  T h y r o i d  

Thyroca lc i ton in  (TCT), a new fac tor  which con t r ibu tes  
to the  regula t ion of calcemia,  has  recent ly  been  isolated 
and  widely  s tudied  ~-4. TCT s torage in and  secret ion f rom 
the  thy ro id  seem to be re la ted  ma in ly  to  the  blood 
calc ium levelS, 6. Howeyer ,  TCT con t en t  of t he  r a t  
thy ro id  m a y  be af fec ted  by  o the r  factors.  Thus  thyro id  
( thyroxine)  lowers TCT content7,  s while  p i t u i t a ry"  
and  p a r a t h y r o i d s  ~~ do no t  affect  it. 

The effect  of the  adrena l  cor tex  is less known,  a l though  
THOMPSON et  al. ~ found  t h a t  cor t i sone  reduces t he  
hypoca lcemic  effect  of in jec ted  TCT. Since adreno-  
cort ical  ho rmones  p lay  an i m p o r t a n t  role in calcium 
homeos tas i s  ~2, i t  seemed of in te res t  to  s t u d y  the  effect  of 
ad r ena l ec tom y  and /o r  cor t isone or ACTH t r e a t m e n t  on 
TCT thy ro id  con ten t  of adrena lec tomized  and  in tac t  rats.  

M a t e r i a l s  and  methods. Male albino rats ,  Wis t a r  s t ra in  
60-70 g b o d y  weight  were used. E a c h  type  of expe r imen t  
(see Table) was pe r fo rmed  on 1 to  3 groups  of a t  least  
10 animals  each. All animals  were indiv idual ly  caged and  
m a i n t a i n e d  at  a cons t an t  t e m p e r a t u r e  of 24:t: 1~ 
E a c h  t r e a t m e n t  (control animals  received the  vehicle 
only) las ted for 7 consecut ive  days.  Trea ted  as well as 
cont ro l  animals  were pos ted  24 h af ter  the  last  t r e a t m e n t .  
Blood was ob ta ined  f rom the  abdomina l  aor ta  under  
l ight  e ther  anesthesia .  The p lasma  samples  of 2 animals  
were pooled toge the r  and  blood calc ium de t e rmined  
according to  CLARK and  COLLIP 13. The thy ro id  glands of 
each group were pooled together ,  weighed,  anidrif ied in 
ace tone  for 24 h a t  4~ and  powdered.  P re l imina ry  
expe r imen t s  showed t h a t  TCT remained  unchanged  even 
when  the  thy ro ids  in ace tone  or the i r  powder  h a d  been  
s tored  for 20-30 days  a t  4 ~ 

8 mg  of t hy ro id  powder  were suspended  in 4 ml  of 
0 .1N HC1 b y  means  of a P o t t e r - E l v e h j e m  homogenizer .  
The suspension was cent r i fuged for 15 rain a t  15,000 r p m  
in a ref r igera ted  centr i fuge ~4. TCT con t en t  of the  super-  
n a t a n t  was de t e rmined  by  assessing Fcs hypoca lcemic  
ac t iv i ty  according to MUNSON and  HI~SCH zs in Sprague-  
Dawley  rats,  ma in t a ined  on a low calcium die t  ~. H o g  
TCT, p repa red  according to  TENENHOUSE et a l Y  and  
s t anda rd i zed  in MRC (Medical Research  Council) uni ts  
was used as reference .material .  

Calcium c o n t e n t  was de t e rmined  13 on blood ob ta ined  
unde r  l ight  e ther  anes thes ia  70 rain af ter  s.c. inject ion.  

Results  and  discussion. The da t a  are shown in t he  
Table.  In  no ins tance  was  the  blood calcium level affected 
b y  our  expe r imen ta l  condi t ions .  On the  o the r  hand,  
cor t isone s ignif icant ly  increased TCT con t en t  of t he  
t hy ro id  in b o t h  adrena lec tomized  and  in t ac t  rats,  while 
ACTH exh ib i t ed  a s imilar  behav iour  in in tac t  animals  only. 

The pos tu la te  of GITTES et  al. 6 m u s t  be t aken  in to  
account  to explain  t he  var ia t ion  of TCT co n t en t  of t he  
thyroid .  Namely ,  a decrease i n  TCT con ten t  should be 
ascribed to its release no t  compensa t ed  by  a concomi t an t  
synthesis ,  whereas  TCT increase should p robab ly  be 
a t t r i b u t e d  to  its increased synthesis .  I t  is qui te  well 
known t h a t  cor t icosteroids  affect  b o t h  calcium and  
thyro id  metabol i sm.  As far as calcium is concerned,  
glucocort icoids inh ib i t  i ts  in tes t ina l  abso rp t ion  ill 
v i t ro  is, ~o, and p re sumab ly  in vivo 20, increase its u r inary  
excre t ion  2~ by  enhanc ing  g l o m e r u l a r  f i l t ra t ion  ra te  ~2 
and inhibi t  i ts  bone  depos i t ion  ~1. Fu r the rmore ,  t h e y  
affect  bone  calcium metabo l i sm by  inhib i t ing  bone  
collagen synthes is  ~3. 
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Effect of adrenalectomy and cortisone or ACTH treatment on plasma calcium and TCT content of thyroid glands of intact or adrenalecto- 
mized rats 

Treatment No. of Body weight (g) Plasma Ca ++ Thyroid 
groups o Initial Final (mE/l) Weight TCT content 

(mg/lO0 g (MRC U/g) 
body wt.) 

None 1 70.5.~ 1.09 a 106.5 4- 2.99 6.08 • 0.10 8.4 4- 0.45 12.30 =L 2.33 
Adrenalectomy 3 71.6 4- 1.56 104.0 4- 2.19 6.39 4- 0.06 9.3 4- 0.33 12.08 =[2 3.08 
Adrenalectomy + cortisone S 3 69.6 4- 1.36 65.6 =L 1.41 6.25 4- 0.05 11.1 4- 0.46 59.55 4- 6.66 
Adrenalec{omy+ ACTH b 2 70.0 4- 1.12 97.0 4- 2.37 6.24 4- 0.08 9.8 :}: 0.26 6.87 4- 2.33 
ACTH b 3 71.0 4- 1.33 97.3 4- 2.23 6.15 ~- 0.06 9.0 4- 0.42 30.80 4- 6.00 

5 mg/day s.c. for 7 days. b 2.5 U/day s.c. for 7 days. c At least 10 rats per group, a Average 4- S.E. 
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I n  so far  as t h y r o i d  m e t a b o l i s m  is concerned,  cor t i sone  
reduces  t h e  we igh t  of t he  g land  and  inh ib i t s  i ts  p ro t e in  
synthesis24;  on  t h e  o the r  h a n d ,  i t  is well  k n o w n  t h a t  
ACTH,  as well as cort isone,  ha s  a goi t regenic  ac t ion  ~5 
w i t h  lower iodine u p t a k e  b y  t h y r o i d  gland.  

Thus ,  t h e  increase  in  TCT t h y r o i d  c o n t e n t  m a y  be  
cons idered  a resu l t  of (a) ca lc ium nega t i ve  b a l a n c e  
due  to hypercor t i c i sm,  a n d / o r  (b) t he  i n h i b i t i n g  ac t ion  of 
cor t i sone  or  A C T H  on t h y r o i d  m e t abo l i s m .  I n  fact;  a 
decrease  in t h y r o i d  func t i on  is p r o b a b l y  genera l ly  
followed b y  a n  increased  TCT c o n t e n t  7. On t he  o the r  
h a n d ,  t h y r o x i n e  is d i r ec t ly  i nvo lved  in ca lc ium m e t a -  
bo l i sm 2~-~9, increases  bone  c a t a b o l i s m  in i n t a c t  r a t s  
w i t h o u t  mod i fy ing  ca lcemia  a~ a n d  enhances  t he  hypo-  
ca lcemic  effect  of exogenous  TCT a~-3~. I t  is l ikely t h a t  in  
our  e x p e r i m e n t a l  cond i t ions  t h y r o i d  m e t a b o l i s m  h a d  
b e e n  i n h i b i t e d  b y  h o r m o n a l  t r e a t m e n t  r e su l t ing  in a 
decreased  t h y r o x i n e  p r o d u c t i o n  a n d  increased  TCT 
c o n t e n t  of t h e  gland.  I f  t h i s  a s s u m p t i o n  is correct ,  a 
r educ t i on  in  bone  c a t a b o l i s m  a n d  s u b s e q u e n t  r e d u c t i o n  
in TCT d e m a n d  should  be  expec ted .  

I t  shou ld  be  e m p h a s i z e d  t h a t  e x p e r i m e n t a l l y  i nduced  
hype rco r t i c i sm  is l ike ly  to  affect,  a t  one  t ime,  ca lc ium,  
t h y r o i d  a n d  b o n e  m e t a b o l i s m  t h u s  p r o d u c i n g  t h e  v e r y  
s h a r p  and  s ign i f i can t  increase  in TCT c o n t e n t  of t h e  
t h y r o i d  w h i c h  we were able  to  d e m o n s t r a t e .  I n  our  
opinion,  t he  a c c u m u l a t i o n  of TCT is p r o b a b l y  a sc r ibab le  
to  a s h a r p  decrease  in i ts  ou t pu t ,  since i ts  syn thes i s  was  
p r e s u m a b l y  i n h i b i t e d  24 b y  cort icoids.  F r o m  a p r ac t i c a l  
v iewpoin t ,  our  resu l t s  sugges t  t h a t ,  d u r i n g  cor t i sone  

t he r apy ,  t he  a d m i n i s t r a t i o n  of TCT m i g h t  de lay  t he  onse t  
of osteoporosis .  

Riassunto. I1 t r a t t a m e n t o  con A T C H  o cor t i sone  causa  
u n  a u m e n t o  del c o n t e n u t o  in t i r oca l c i t on ina  delle t i ro id i  
di  r a t to .  Vengono  discusse le possibi l i  impl icaz ioni  dei 
r i su l t a t i  o t t e n u t i .  
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Oxygen Consumption of Genetically Obese Rats 1 

Oxygen  c o n s u m p t i o n  is s ign i f i can t ly  r educed  in 2 
s t r a ins  of gen t ica l ly  obese mice  w h e n  c o m p a r e d  to  t he i r  
lean  l i t t e r m a t e s  (obese 1 a n d  AY 3). Th i s  f ind ing  in genet i -  
cal ly obese  mice  led us to  i nves t i ga t e  t h e  u p t a k e  of o x y g e n  
in gene t ica l ly  obese r a t s  ~. Obes i ty  in  these  r a t s  is in- 
he r i t ed  as a Mende l i an  recessive t r a i t  a n d  t h e  af fec ted  
m e m b e r s  of each  l i t t e r  can  be  de t ec t ed  w i t h i n  t he  f i rs t  few 
weeks of life. W e  found  t h a t  t he  oxygen  c o n s u m p t i o n  of 
these  gene t ica l ly  obese r a t s  was  r educed  w h e n  c o m p a r e d  
to l i t t e r m a t e s  wh ich  b e c a m e  f a t  fol lowing h y p o t h a l a m i c  
lesions. 

Oxygen consumption of obese and thin rats 

r a t  f r om each  l i t ter .  A t  t h e  end  of th i s  e x p e r i m e n t  
b i l a t e ra l  lesions were p laced  in t h e  v e n t r o m e d i a l  nuclei  
of each  of t he  6 lean  l i t t e r m a t e s  ~. These  lesions were m a d e  
us ing  t h e  coord ina tes  of DEGRooT 5 a n d  app ly ing  a 
2 m A m p  c u r r e n t  t h r o u g h  t h e  t ip  of a n  in su la t ed  p l a t i n u m  
needle  for  15-30 sec. All  6 r a t s  b e c a m e  h y p e r p h a g i c  b u t  
on ly  3 b e c a m e  as obese as t h e i r  gene t ica l ly  obese l i t t e r -  
mates .  The  second e x p e r i m e n t  ut i l ized these  3 r a t s  a n d  
the i r  genet ic  obese  l i t t e r m a t e s  for  t h e  m e a s u r e m e n t  of 
oxygen  consumpt ion .  E x p e r i m e n t a l  p rocedures  were 
c o n d u c t e d  on  ra t s  a t  2 and  8 m o n t h s  of age. 

Expert- Animals No. of Age Body weight 
ment No. rats (month) (g) 

Oxygen consumption 
ml O2/g per h ml Ojg ~ per h 

1 Obese-genetic 6 2 314 4- 5 
Lean 6 2 207 4- 6 

2 Obese-genetic 3 8 550 4- 22 
Obese-lesioned 3 8 517 4- 27 

<0.01 1.11 4- 0.025a <0.05 6.22 nh 0.45~ n.s. 
1.48 _}: 0.029 7.35 4- 0.47 
1.03 4- 0.042 7.15 4- 0.29 n.s. < 0.05 < 0.05 1.22 • 0.038 7.95 -t- 0.25 

a Mean 4- S.E.M. 

Materials and methods. A n i m a l s :  Obese female  r a t s  of 
t h e  Zucker  S t r a i n  a n d  t h e i r  l ean  female  l i t t e r m a t e s  ~ were 
housed  in  a r o o m  w i t h  con t ro l led  l igh t  a n d  t e m p e r a t u r e  
a n d  g iven  P u r i n a  L a b o r a t o r y  Chow a n d  t a p  water .  I n  t he  
f i rs t  e x p e r i m e n t  oxygen  cons t i m p t i on  was d e t e r m i n e d  on  
12 r a t s  f rom 6 l i t ters ,  t h e r e  be ing  one lean and  one obese 
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