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The concentration of ketone bodies is increased in the blood serum and hear t  t i ssue of 
rabbits receiving thyroid extract  for  two weeks. Meanwhile the intensity of oxidation of 
succinate and caprylate  by heart  homogenates increases .  It is postulated that the accu-  
mulation of ketone bodies in the myooardium is connected with the re la t ive  insufficiency 
of the throughput of the t r icarboxyl ic  acid cycle of the heart .  

No f i rm decision has been reached whether the lipid components of the heart  muscle  can be used as 
an energy subst ra te  during an excessive intake of thyroid hormones.  According to Crisol ia  [6], stimulation 
of the oxidative conversion of lipids in the heart  during thyrotoxicosis  takes place through the unavailability 
of other  sources  of oxidation and not as a result  of the t rue activation of fatty acid dehydrogenases by thy-  
roxine. However, on the basis of an analysis of the r e sp i ra to ry  quotient and the absorption of palmitate-  
C 14 by the myocardium in hyperthyroidism,  some invest igators conclude that in this case  substances of 
nonearbohydrate  origin, and mainly lipids, a re  util ized as sources  of energy.  

In this investigation the oxidation of suoeinate and capryla te  by homogenates of the "thyrotoxic N heart  
was studied and a paral le l  determination made of the concentrat ion of ketone bodies in the heart  t issue and 
blood. 

E X P E R I M E N T A L  M E T H O D  

Adult male rabbits weighing 2 .5-3  kg, kept on a standard diet, were used. Thyrotoxicosis  was induced 
by feeding the animals with thyroid extract  in doses calculated to produce the pathological state within two 
weeks [2]. Oxidation of suecinate and capryla te  was investigated in homogenates of the left ventr icle  by the 
method descr ibed previously [1]. The incubation mixture contained 2 • 10 -3 M ATP, 1 • 10 -2 M suecinate, 

and 1.6 x 10 -6 M eaprylate;  the pH of the Krebs ,R inger -  
TABLE 1. Concentration of Ketone 
Bodies (in rag% acetone) in Blood and 
Heart=Muscle (M • m). 

Total ketone 
bodies 

Animals in tn myo- 
cardium 

Control (n = 10) 
With thvrotoxieosis 

(n :- ]0) . . . . .  
P 

9--+0,6 

12__+0,7 
<0,01 

23q-1,1 

27,6___0,8 
<0,01 

Acetoo 
acetate 
in myo- 
cardium 

7,5__+0,4 

7,8___0,2 
>0,5 

phosphate buffer was 7.4. The level of oxidation was es t i -  
mated f rom the quantity of oxygen consumed per  hour in 
the Warburg apparatus at 37~ 

The total ketone bodies and aeetoacetate in the serum and 
heart  t i ssue were determined by a co lor imet r ic  method [4] using 
alkaline sal icyl-aldehyde.  

E X P E R I M E N T A L  R E S U L T S  

The resul ts  given in Table 1 show that an increase  in the 
total concentration of ketone bodies by 33 and 20%, respectively,  
over  normal  was observed in the blood serum and heart  t i ssue 
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TABLE 2. Oxidation of Capryla te  by Hear t  Homogenates  f rom 
Norma l  and Thyrotoxic  Animals  ( in moles  O2/h; M ~m) 

' 10~ cen~umpfien (moles) ~uantitx of~Quanti~y of 
_ _  _ _ _ _  ]Oz.util ~ for lcaprylate 

Animals ! . suet• oxlfl, o~ ,'ox " |succmate Ic~ rl ~dlzed 
1 caprylate t(in,p,moles),l (in ~ moles ) 
| 

Contxol (n= 10) . . . . . . .  / 7,8• 14,2• 6,3+0,4 0,57• 
Withthyrotoxicosis (n= 10) . . . .  / 10,5___0,7 2O,3___O,6 10,7• 0,97• 

P . . . . .  <0.01 <0,001 <0 ,001  <0,001 

of the thyrotoxic  animals .  The concentrat ion of aeetoacetate ,  de te rmined  in the hear t  t i s sue  only, r emained  
substant ia l ly  unchanged. Since ketones a r e  oxidation subs t ra tes  for  hear t  musc le  [9] and usual ly  do not ac -  
cumulate  in it [5], the changes obse rved  could indicate a dis turbance of the intensity of oxidation in the hear t  
t i s sue  in' thyro toxieos is .  However ,  the resu l t s  in Table  2 show that intensive oxidation of subs t ra tes  took 
place  in the hear t  homogenates  f r o m  thyrotoxic  animals .  

During oxidation of succinate  the absorpt ion of oxygen by homogenate  of the ven t r ic le  of the thyrotoxic 
an imals  was 35% higher than the control .  The addition of capry la te  to the insulation medium led to a fu r the r  
i nc rease  in the oxygen consumption in both the control  and the exper imenta l  s e r i e s .  The quantity of oxygen 
used  up for  the oxidation of capry la te  in the hear t  homogenates  f rom rabbi ts  with thyro toxicos is  was 70% 
higher  than the control .  Consequently,  in thyrotoxicos is  the conditions in the hear t  musc le  a r e  favorable  
fo r  intensive oxidation and the final s tages  of oxidation of fat ty acids a r e  undisturbed.  The accumulat ion of 
ketone bodies in the myoea rd ium under  these  conditions is probably  explained by the inadequacy of the C 2 
f r agmen t s  fo rmed  in excess  as a resu l t  of the increased  ketogenesis  in the l iver  [8]. 
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