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Thyroid-Gatecholamines Interrelationships in 
Free Fatty Acids Release from Adipose Tissue 

I t  was previous ly  found  t h a t  in h y p e r t h y r o i d  ra t s  there  
is g rea te r  release of free f a t t y  acids (FFA) f rom the  mesen-  
ter ic  adipose t issue (MAT), as well as the  e n h a n c e m e n t  of 
th is  F F A  release af ter  add i t ion  of ad rena l ineL  I t  is 
k n o w n  t h a t  t he  effect  of exogenous  ca techo lamines  on 
F F A  release f rom adipose t issue can be b locked by  use of 
a sui table  s y m p a t h o l y t i c  drug,  e.g. b y  p h e n t o l a m i n e  
(PA) 2,3. This  s y m p a t h i c o l y t i c u m  was  used in the  p resen t  
work  to  ascer ta in  t he  possible role of endogenous  cate-  
cholamines  in the  e n h a n c e m e n t  of the  release of F F A  
f rom adipose t issue in h y p e r t h y r o i d i s m .  

Method. W h i t e  female ra t s  of KonArovice s t ra in  were  
used in 3 expe r imen ta l  series. The  h y p e r t h y r o i d  s t a t e  
was  elici ted b y  a u g m e n t i n g  the  d ie t  by  0.1 g of dess ica ted  
t h y r o i d  (Spofa) per  an imal  per  d a y  for one m o n t h  in the  
f i rs t  series; in t he  t h i rd  series 1 mg  of t h y r o x i n e  (Roche) 
per  an imal  per  d a y  was  in jec ted  in t r ape r i tonea l ly  for 6 
consecut ive  days  pr ior  to  t e r m i n a t i o n  of expe r imen t .  In  
the  second series only  eu thy ro id  ra t s  w i t h o u t  a n y  t r ea t -  
m e n t  were used. The  incuba t ion  m e d i u m  and  p rocedure  
were  the  same as in previous  work  1. The F F A  concen t ra -  
t ion  was  d e t e r m i n e d  ba  DOLE'S m e t h o d  4. The  concen t ra -  
t ion  of adrena l ine  (A) was  a lways 2.5 tzg/ml of incuba t ion  
med ium,  t h e  concen t r a t ion  of p h e n t o l a m i n e  (Regitin,  
Ciba) is given in the  Table.  

Results. Only  s ta t i s t ica l ly  s igni f icant  resul ts  (given in 
t he  Table) are discussed.  

Series I :  I t  is e v i den t  t h a t  a f te r  add i t ion  of P A  the re  
is an  inh ib i t ion  of F F A  release f rom MAT of h y p e r t h y r o i d  
and,  s o m e w h a t  surpr is ingly,  in eu thy ro id  ra t s  also. The  
increased release of F F A  af te r  A add i t ion  was b locked by  
P A  in b o t h  groups  also, b u t  it  was s o m e w h a t  h igher  in 
compar i son  w i t h  ' na t ive '  values  recorded  w i t h o u t  addi -  
t ion  of A. 

Series I I :  The  resul ts  of th is  series conf i rm the  obser-  
va t ion  of series I, n a me ly  t h a t  PA p r e v e n t s  the  release of 
F F A  f rom MAT even  in normal ,  eu thy ro id  animal .  In  
th is  series also the  ad rena l ine -enhanced  release of F F A  
blocked b y  P A  was  h igher  t h a n  the  ' na t ive '  release, i.e. 
w i t h o u t  any  addi t ion .  

Series I I I  : I n  th is  series d i f fe ren t  concen t r a t ions  of PA 
were  used  in order  to  f ind the  a m o u n t  of PA which  will 
lower  t he  e n h a n c e d  F F A  release in h y p e r t h y r o i d i s m  to  
t h e  e u t h y r o i d  va lues  and  thus  s e m i q u a n t i t a t i v e l y  show 
t h e  increased  ca techo lamines  concen t r a t i on  in hype r -  
t h y r o i d  adipose t issue.  F r o m  the  Table  i t  is clear  t h a t  in 
the  presence  of P A - - 2 . 1 0 - 5 M  in incuba t ion  m e d i u m - - t h e  
release of F F A  f rom MAT of h y p e r t h y r o i d  group was 
lowered to  t he  ' n a t i v e '  eu thy ro id  value,  i.e. the re  occurred 

a smal l  ne t  u p t a k e  of F F A  f rom m e d i u m  to the  MAT. 
W i t h  increas ing the  concen t r a t i on  of PA, an e n h a n c e m e n t  
of F F A  u p t a k e  by  MAT was  found.  As in the  first  series, 
the  ' speed '  of F F A  release f rom (or u p t a k e  to) MAT re- 
mains  h igher  (or lower uptake)  in h y p e r t h y r o i d  group 
regardless of the  presence  of PA (or A in first  series). 

Discussion. PA inh ib i t ed  the  ' na t ive '  release of F F A  
from ra t  MAT not  only  on h y p e r t h y r o i d  b u t  also in nor-  
mal, eu thyro id  group.  This  f inding suggests  t h a t  the  
presence of cer ta in  a m o u n t s  or ac t iv i ty  of endogenous  
ca techolamines  is a cond i t ion  sine qua non for mobi l iza t ion  
of d e p o t  fat  in the  form of F F A .  F r o m  this  it fu r the r  fol- 
lows t h a t  such a f a c t o r - - e . g ,  h y p e r t h y r o i d i s m S - - w h i c h  
enhances  the  ac t iv i ty  of ca t echo lamines  can influence the  
F F A  release by a u g m e n t i n g  the  l ipolyt ic  effect  of endo-  
genous  ca techolamines ;  ana logous ly  to  the  case of exo- 
genous  ca techolamines  in eu- and  h y p e r t h y r o i d  s t a t e  L I t  
can  be men t ioned  here t h a t  the  mobi l i za t ion  of fat  f rom 
depo t s  was  shown to cease when  regional  a f fe ren t  s y m p a -  
the t ic  fibres are dissectede'7. The  f ind ings  of t he  p re sen t  
work  s u b s t a n t i a t e  the  possibi l i ty t h a t  h igh  level of blood 
F F A  in h y p e r t h y r o i d  individuals  s is caused  by  e n h a n c e d  
ac t iv i ty  or grea te r  a m o u n t  of ca techo lamines .  The  ques-  
t ion w h e t h e r  or no t  the  thyro id  can exagge ra t e  t he  F F A  
release f rom adipose t issue in the  to ta l  absence  of ca te -  
cho lamines  remains  to  be inves t iga ted .  

Zusammen/assung. Die Abgabe  freier Fe t t s / i u ren  aus  
d e m  mesen te r i a l en  Fe t tgewebe  kann  durch  P h e n t o l a m i n  
n i ch t  nu r  bei h y p e r t h y r e o t e n ,  sondern  auch  bei e u t h y -  
r eo ten  R a t t e n  blockier t  werden.  Die erhGhte F r e i s e t z u n g  
bei H y p e r t h y r e o s e  liisst sich wahrsche in l ich  d u t c h  e ine  
ges te iger te  Ka techo laminak t iv i t l t t  erkl~iren. 
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FFA release from MAT in mEq/1 incubation medium (mean :t: standard error} 

No. of Albumin + pheutolamine Albumin + adrenalin Albumin + adrenalin + 
Series Group animals Medium albumin 4 • t0-* M phentolamine 4 • 10 -4 M 

Euthyroid 6 0.017 4- 0.08 --0.13 -t- 0.03 0.56 -}- 0.17 0.12 -4- 0.06 
I. 

Hyperthyroid 6 0.33 :I_ 0.17 --0.05 :~. 0.04 1.22:1:0.51 0.44 :]2 0.16 

II. Euthyroid I0 0.12 :[: 0.08 --0.11 :~ 0.05 0.95 ! 0.12 0.26 ~: 0.13 

Albumin + phentol- Albmnin + phentol- Albumin + phentol- 
Medium albumin amine 2 • 10-SM amine 4 - 10-~M amine 4 • 10-4M 

Euthyroid 5 ---0.004 i 0.036 --0.09 -4- 0.05 --0.I i  :]: 0.05 --0.17 :l: 0.05 
III. 

Hyperthyroid 5 0.07 :J: 0.03 --0.006 ± 0.01 --0.06 :i: 0.I0 --0.09 :I: 0.03 


