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T h e  E f f e c t  o f  Thyroid State, Adrenaline a n d  
G l u c o s e  o n  the Release of Free Fatty Acids f r o m  

Adipose Tissue  

The blood level  of free f a t t y  acids (FFA)  is low in hypo-  
thyroid  and h igh  in hyper thy ro id  pat ients .  The  decrease 
of blood F F A  af te r  ingest ion of glucose is g rea te r  in hyper -  
thyroid  than  in eu- and hypo thy ro id  ind iv idua lsL  I t  is 
generally accepted  t h a t  glucose lowers the  F F A  in p lasma 
by decreasing thei r  release f rom adipose t issue *. Consider-  
ing the  possible par t ic ipa t ion  of ca techolamines  in the  
manifes ta t ions  (haemodynamic  etc.) of thyreotoxicos is  a, 
the s t u d y  of the  relat ionships  be tween adrena l ine  and 
glucose effects on the  release of  F F A  from adipose t issue 
of hypo-  and hype r thy ro id  ra ts  was under taken .  

Method. 30 female Wis ta r  rats  were d iv ided in 3 groups, 
each conta in ing  10 animals.  The  first  group was euthyroid ,  
in the  second group the  animals  were hypo thy ro id  a f te r  
to ta l  t h y r o i d e c t o m y  2 mon ths  prior  to t e rmina t i on  of ex- 
per iment .  In  the  th i rd  group the  hyper thy ro id  s ta te  was 
elicited by  appl ica t ion  of 0.1 gdes icca ted  thyro id  (Thyreo- 
idin Spofa) per  an imal  per  day  for 4 weeks. The  s ta te  of 
animals  was assayed by  measur ing  the  basal  oxygen  con- 
sumpt ion  4. 

The  incubat ion  med ium was 5% human  a lbumin  (Cohn 
fract ion V) in Krebs  buffer  w i thou t  Ca ++, p H  7.45. Con- 
cent ra t ion  of glucose, when  used, was 2 m g / m l  and of 
adrena l ine  2.5 p g / m l  respect ive ly .  

The  rats  were sacrificed by  decapi ta t ion  and a lways  
200 m g  of mesenter ic  adipose t issue was placed in vessels 
wi th  3 ml  of incuba t ion  med ium.  The  samples  for de ter -  
mina t ion  of F F A  were t aken  af te r  5 and 120 min  of in- 
cuba t ion  a t  37~C and s t eady  agi ta t ion.  The  F F A  concen-  
t r a t ion  was de termined  by  the  m e t h o d  of TROUT et  al. % 

Results. F r o m  the  Table  i t  is ev iden t  t h a t  t he  release of 
F F A  f rom the  mesenter ic  adipose t issue of h y p o t h y r o i d  
rats  was less ( P <  0.05), and in hype r thy ro id  ra ts  i t  was 
grea te r  ( P <  0.05) than  in the  control  eu thyro id  group.  In  
presence of glucose the  release of F F A  from adipose t issue 
to incuba t ion  m e d i u m  was inhibi ted;  in fact  the  concen-  
t r a t ion  of F F A  in med ium was lowered in all three  groups.  

The  addi t ion  of adrenal ine  augmen ted  the  release of 
F F A  from adipose tissue of hype r thy ro id  rats  as well  as 
f rom eu thyro id  rats. In  hypo thy ro id  animals  there  was 
not  observed  signif icant  effect  of adrenaline.  The  increase 
of F F A  concen t ra t ion  in incuba t ion  m e d i u m  of hyper -  
thyro id  group was s ignif icant ly  grea ter  t h a n  t h a t  of 
eu thyro id  and hypo thyro id  group (P<0 .01 ) .  

FFA release from rat mesenterie adipose tissue in mEqll incubation medium (mean 4- standard error) 

Medium 
Group Albumin Albumin + Glucose Albumin + Adrenaline Albumin + Adrenaline + Glucose 

Euthyroid 0.189 4- 0.106 --0.155 z]z 0.173 
Hypothyroid 0.081 ~ 0.058 --0.138 4- 0.091 
Hyperthyroid 0.343 :ix O. 180 --0.266 2t2 0.265 

0.395 + 0.229 0.443 ~ 0.152 
0.191 ~ 0.134 0.07~ =t= 0.I10 
1.086 ~ 0.22~ 0.694 :~ 0.205 

The increased l ibera t ion of F F A  due to adrenal ine  was 
not  inf luenced by  addi t ion  of glucose in eu thyro id  group. 

In  hype r thy ro id  group the  addi t ion  of glucose lowered 
the adrenal ine  exaggera ted  release of F F A  ( P <  0.05). 

Discussion. The fact  t h a t  the  difference be tween  levels 
of F F A  in a lbumin  m e d i u m  af ter  120 min  of incuba t ion  
wi th  and wi thou t  glucose was grea tes t  in hyper thy ro id  
group is in good agreement  wi th  our  h u m a n  data .  The  
decrease of blood F F A  levels af ter  glucose ingest ion was 
grea tes t  in hype r thy ro id i sm 1. 

I n  accordance wi th  a recent  repor t  of DEBONS and 
SCltWARTZ 7, i t  was found t h a t  a hype r thy ro id  s ta te  
marked ly  a u g m e n t e d  the  release of F F A  from ra t  adipose 
t issue a f te r  adrenal ine.  

The  exp lana t ion  of the  an tagoniz ing  effect of  glucose to  
adrenal ine-enhanced l iberat ion of F F A  from adipose t issue 
in h y pe r thy ro id  ra ts  in cont rad is t inc t ion  to  t he  eu thyro id  
group, where  glucose was ineffective,  is no t  clear  a t  
present.  However ,  i t  should be real ized t h a t  metabo l i sm of 
glucose is enhanced  in hyper thy ro id i sm s. In  consequence 
of this enhanced  metabo l i sm of glucose, there  could,  for 
instance,  be a genera t ion  of the  glycerol phospha te  in 
adipose t issue a t  a faster  ra te  which is sufficient to pe rmi t  
re-ester i f icat ion of f a t t y  acids l iberated f rom glycerides 
after  adrenaline.  I n  eu thyro id  animals  the  genera t ion  of 
glycerol phospha te  f rom glucose m a y  no t  be sufficient in 
this respect  when  adrenal ine  is present.  The  e luc ida t ion  of 
thyroid-adrenal ine-glucose  in terre la t ionships  in l ipid 
metabo l i sm is under  s tudy  a t  present.  

Zusammen/assung. Die Fre i se tzung  freier Fetts~iuren 
aus d e m  mesenter ia len  Fe t tgewebe  yon  R a t t e n  ist  bei 
hype r thy ro iden  Tieren gr6sser, bei hypo thy reo iden  ge- 
r inger  und wird besonders bei hype r thy reo iden  R a t t e n  
durch  Adrenal in  posi t iv  gesteigert .  Glukose beeinflusst  
die durch  Adrenal in  gesteigerte  Abgabe der  freien Fe t t -  
sliuren aus dem Fe t t gewebe  yon  eu thyreo iden  Tieren  
nicht,  setzt  diese jedoch  bei hype r thy reo iden  R a t t e n  her-  
ab. 
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