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The Effect of Triiodothyronine on Plasma Free Fatty Acid Level during Physical Exercise in Dogs  

I t  was found  ~, ~ t h a t  a d m i n i s t r a t i o n  of t r i i o d o t h y r o n i n e  
(Ts) to  n o r m a l  r a t s  largely  modif ies  response  of wh i t e  
adipose  t i ssue  t a k e n  f rom t he  r a t s  to  n o r a d r e n a l i n e  added  
to  i n c u b a t i o n  med i um .  On t he  o the r  hand ,  ROSENQIJIST 3 
i nd i ca t ed  t h a t  t h e  l ipolyt ic  effect  of n o r a d r e n a l i n e  in v i t ro  
is m a r k e d l y  r educed  in s u b c u t a n e o u s  adipose  t i ssue  of 
h y p o t h y r o i d  h u m a n  subjects .  Since i t  h a s  been  found  in 
th i s  l a b o r a t o r y  4 t h a t  inc reas ing  a m o u n t s  of n o r a d r e n a l i n e  
are re leased du r ing  phys ica l  exercice in  dogs, the  effect  of 
T a on  l ipolyt ic  ac t ion  of endogenous  n o r a d r e n a l i n e  was 
s tud ied  in dogs p e r f o r m i n g  t r e a d m i l l  exercise.  

Materials and methods. E x p e r i m e n t s  were car r ied  ou t  on 
5 male,  mongre l  clogs we igh ing  18 to  22 kg. Before  
e x p e r i m e n t s  dogs were dep r ived  of food for 18-20 h, 
b u t  h a d  free access to  water .  T h e  dogs pe r fo rmed  t readmii1  
exercice of m o d e r a t e  in t ens i ty .  T he  slope of t he  t r e a d m i l l  
was  12 ~ a n d  i ts  speed r a n g e d  f rom 1.4 to 1.8 m pe r  see 
accord ing  to t h e  i n d i v i d u a l  c apac i t y  of each  an imal .  A t  
first ,  t i m e  of t he  r u n  un t i l  e x h a u s t i o n  was es tab i l i shed  for 
each  dog. Then,  a f t e r  a t  leas t  one week  in te rva l ,  t h e  dogs 
were in jec ted  s u b c u t a n e o u s l y  w i t h  3,5, 3 '-tri iodo-L- 
t h y r o n i n e  (Nut r i t iona l  Biochemica ls  Corpora t ion ,  Ohio) in  
a single dose 0 1  m g / k g  of b o d y  we igh t  18 to 20 h before  
run.  Since i t  has  been  found  t h a t  T 3 m a r k e d l y  reduces  t i m e  
of exercise un t i l  e x h a u s t i o n  (from 232 • [S.I~.] 29 m i n  to  
61 • 8.0, p < 0.001) t i m e  of t h e  r u n  in con t ro l  exper i -  
men t s ,  pe r fo rmed  on t he  same  dogs a f te r  2-3  weeks 
fol lowing T 3 in ject ion,  was  chosen  to  be  equa l  to  t h a t  in  
T~ t r e a t e d  dogs. 

I m m e d i a t e l y  before  exercise, in  30 th  m i n  of exercise, 
and  a f t e r  i ts  cessa t ion  b o t h  in  con t ro l  a n d  in T a t r e a t e d  
dogs, venous  b lood  samples  were t a k e n  for d e t e r m i n a t i o n s  
of F F A  s glucose 6, l a c t a t e  ~ a n d  n o r a d r e n a l i n e  (NA) s levels. 
R e c t a l  t e m p e r a t u r e  was m e a s u r e d  i m m e d i a t e l y  before 
a n d  a t  t h e  end  of exercise, us ing  a t e rmocoup le  t h e r m o -  
m e t e r  El lab ,  Copenhagen .  

Resulls The  resu l t s  s u m m a r i z e d  in t he  Tab le  show t h a t  
a f te r  30 ra in  of exercice an  average  increase  in t he  p l a s m a  

Effect of triiodothyronine (T~) pretreatment on plasma free fatty 
acid (FFA) and noradrenaline (NA) levels during exercise in dogs. 
(Mean ~- S.E.) 

Time of Controls Ta-treated dogs 
exercise 
(rain) FFA NA FFA NA 

(~Eq/1) (~xg/1) (~Eq/1) (~g/1) 

0 379 =~ 24 0.94 :~ 0.069 469 =L 53 1.03 ~ 0.085 

30 435 • 20 1.33 • 0.055 1426 • 171 1.54 -4- 0.060 

60 447 i 21 i.46 4- 0.017 1156 • 176 1.79 • 0.11 

F F A  c o n c e n t r a t i o n  was 55.5 • (S.E.) 4.0 ~Eq/1 in con t ro l  
expe r imen t s ,  whi le  in  Tz e x p e r i m e n t s  i t  a m o u n t e d  to  
958 • 43 ~Eq/1 (p < 0.001). A t  t he  p o i n t  of exhaus t ion ,  
t he  p l a s m a  level  of F F A  in Ta- t rea ted  dogs was lower  
t h a n  a f te r  30 ra in  of exercise,  b u t  t he  dif ference b e t w e e n  
con t ro l  and  Tz- t rea ted  dogs was st i l l  v e r y  s t rong ly  
expressed  (p < 0.001). 

N A  b lood  level  increased  g r adua l l y  d u r i n g  exercise b o t h  
in con t ro l  and  in T a expe r imen t s ,  as descr ibed  b e f o r e !  
There  were no s ign i f ican t  changes  b e t w e e n  con t ro l  a n d  
Ta- t rea ted  dogs in b lood  glucose and  l a c t a t e  levels d u r i n g  
exercise. R e c t a l  t e m p e r a t u r e  of con t ro l  a n d  T3- t rea ted ,  
res t ing  dogs was s imi la r  (39 d: [S.E.] 0.15 and  39 ~ 0.2 ~ 
respect ive ly)  i m m e d i a t e l y  before  exercise.  However ,  a t  
t h e  end  of t h e  r u n  i t  was  on  ave rage  0.9~ h ighe r  in  T a- 
t r e a t e d  dogs t h a n  in con t ro l s  (p < 0.05). 

Discussion. The  d a t a  p r e s e n t e d  here  i nd i ca t e  t h a t  T 3- 
p r e t r e a t m e n t  m a r k e d l y  increases  p l a s m a  free f a t t y  acid 
level  d u r i n g  phys i ca l  exercise in dogs. 

I t  is k n o w n  t h a t  n o r a d r e n a l i n e  is t h e  m a i n  l ipolyt ic  
f ac to r  ac t ing  d u r i n g  p ro longed  phys ica l  exercise in  dogs 4 
so i t  seems l ikely t h a t  T 3 increases  ad ipok ine t i c  ac t ion  of 
t h e  ho rmone .  A poss ib i l i ty  t h a t  t h e  m u c h  h ighe r  level  of 
free f a t t y  acids in  p l a s m a  of Ta- t r ea ted  dogs is a conse- 
quence  of d i s t u r b a n c e s  in  r ea l i za t ion  of FFA,  c a n n o t  be 
comple t e ly  excluded,  a l t h o u g h  s imi la r  degree of carbo-  
h y d r a t e  u t i l i za t ion  in exerc is ing dogs (to be  publ i shed)  
speaks  aga in s t  it. 

The  resu l t s  p r e sen t ed  con f i rm  those  o b t a i n e d  in v i t ro  ~, 2. 
Thus ,  i t  seems l ike ly  t h a t  t he  e x p l a n a t i o n  of t he  p h e n o m -  
enon  g iven  b y  CAOWELL a n d  FAIN 1 t h a t  T 8 m a r k e d l y  
increases  m a x i m a l  a c c u m u l a t i o n  of cyclic A M P  in response  
to N A  is also t r ue  in vivo,  in  phys io logica l  s i t u a t i o n  of 
phys ica l  exercise.  On t he  o the r  hand ,  t he  p r e sen t  resu l t s  
are c o n t r a r y  to  those  o b t a i n e d  b y  SVEDMVR 9 who  fai led 
to  d e m o n s t r a t e  p o t e n t i a l i z a t i o n  of F F A - m o b i l i z i n g  effect 
of N A  b y  t r i i o d o t h y r o n i n e  in h u m a n  sub jec t s  or t h y r o x i n e  
in r abb i t s .  

I t  is supposed  t h a t  i m p a i r m e n t  of work ing  capac i ty  in  
T~- t rea ted  dogs m a y  be  due  to  t h e  m a r k e d  increase  of 
deep  b o d y  t e m p e r a t u r e  found  in these  dogs d u r i n g  exercise.  

Rdsumd. L a  t r i i o d o t h y r o n i n e  (Ts) admin i s t r6e  aux  
chiens  en une  seule dose de 0.1 mg/kg ,  18-20 h a v a n t  
l ' e f for t  p h y s i q u e  fa i t  a u g m e n t e r  s e n s i b l e m e n t  le n i v e a u  
des acides gras l ibres  et  la t e m p g r a t u r e  rec ta le  p e n d a n t  
l 'exercice,  ce qu i  r accourc i t  en m~me t e m p s  la dur6e de 
l 'effort .  
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