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Smal l  doses  of thyroxine i nc rea se  the content of soluble pro te ins  and reduce  act ivi ty of a s -  
pa r t a t e  a m i n o t r a n s f e r a s e  and mala te  dehydrogenase  in the myoca rd ium of guinea pigs.  

If thyroxine is admin i s t e red  to ce r ta in  spec ies  of an imals  it p roduces  a s e r i e s  of metabol ic  and 
s t ruc tu r a l  changes in the hea r t  musc l e ,  i n c r e a s e s  the oxygen consumption,  modif ies  the act ivi ty  of cer ta in  
dehydrogenases  [7], and so on. In thyro toxicos i s  degenera t ive  changes develop in the hear t  muscle  as the 
r e su l t  of d i s turbances  of m e t a b o l i s m .  However ,  compara t ive ly  few studies have been made of the effect  
of thyroid ho rmones  on individual enzyme s y s t e m s  in hea r t  musc le .  

In the invest igat ion descr ibed  below the effect  of prolonged adminis t ra t ion  of smal l  doses  of thyrox-  
ine on the act ivi ty  of two enzymes ,  a spa r t a t e  a m i n o t r a n s f e r a s e  (AsAT; 2.6.1.1) and mala te  dehydrogenase 
(MDH; 1.1ol.37), in the hea r t  musc le  of guinea pigs was studied. 

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

Exper imen t s  were  ca r r i ed  out on guinea pigs weighing 350-400 g. For 8 days the an imals  rece ived  
daily subcutaneous inject ions of 50#g of the sodium sa l t  of L- thyroxine  (Reanal) pe r  100 g body weight [4, 
10, 12]. On the ninth day the an imals  were  decapi ta ted,  the hea r t  was quickly r emoved ,  washed twice with 
ice-co ld  physiological  sal ine,  and then homogenized for 2 rain. The homogenate  was centr ifuged for 25 
min at 20,000 g. Enzyme act ivi ty  and the prote in  content were  de te rmined  in the supernatant .  

Enzyme act ivi ty was de te rmined  by a spec t ropho tome t r i e  method based on the change in optical  den-  
s i ty at 340 nm,  AsAT was de te rmined  by the method of B e r g m e y e r  and Bernt  [1], and MDH by Bochr inge r ' s  
u l t ravio le t  tes t  [3]. The content  of soluble pro te ins  was de te rmined  by Gorna l l ' s  method [6]. 

Enzyme act ivi ty  was e x p r e s s e d  in R a c k e t ' s  units pe r  g r a m  f re sh  t i ssue  and per  g r a m  prote in ,  and 
the pro te in  content in m g / g  f r e sh  t i ssue .  

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

Thyroxine inc reased  the content of soluble pro te ins  (Table 1). The s ame  r e su l t  under s im i l a r  ex-  
p e r i m e n t a l  conditions was obtained by B r e s s l e r  and Wittels [4]. Activation of prote in  synthesis  in the t i s -  
sues  is one of the impor tan t  ef fec ts  of physiologica l  doses  of thyroxine [4, 12, 13]. 

AsAT act ivi ty  in the hea r t  musc le  of the expe r imen ta l  an imals  fell  sharp ly  (Tables 1 and 2). These 
observa t ions  do not agree  with those of Rotzsch  [10] and Canal and Maffe i -Facc io l i  [5], who found an in- 
c r e a s e  in the act ivi ty of this enzyme in the hea r t  musc le  of hyper thyroid  r a t s .  However ,  these work e r s  
used much higher  doses  of thyroxine,  with a definite catabol ic  action. The dec rea se  in enzyme act ivi ty  
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TABLE 1. Content of Soluble Pro te ins  
and AsAT and MDH Activity in Hear t  
Muscle of Guinea Pigs during Admini-  
s t ra t ion of Thyroxine (in R a c k e r ' s  
units per  g ram f resh  tissue) 

Statisti- 
cal in- 
dex 

n 
M 

~__37l 

P 

Proteins 

con-~ol exptl. 

7 10 
21,2 27,6 
0,9 2,0 

<0,02 

AsA T MDH 
con- ~ con- 
trol xptl. trol exptL 

300~1 183~8 744~0 567,0 
51,6 I 4,0 5,8 I 80,9 

<0,01 <o,l 

TABLE 2. Relative Activity 
of AsAT and MDH in Hear t  
Muscle of Guinea Pigs dur-  
ing Administrat ion of Thy-  
roxine (in R a c k e t ' s  units 
per  mg protein} 

Statisti AsAT MDH 

dexCal in- trolC~ exptI, con-trol exptL 

n 
54 

__~yrt 
P 

8 8 
12,2 3,5 
2,4 0,3 

<0,01 

31,0 19,1 
3,1 1,8 

<0,01 

observed in the presen t  exper iments  could be associated with the anabolie action of smal l  doses of thyrox-  
ine, manifested in par t icu la r  by an increase  in the content of soluble proteins  in hea r t  muscle .  Some work-  
e r s  [2,11] r epo r t  an inverse  re la t ionship  between protein content and amino t r ans fe ra se  activity,  i .e . ,  that 
increased  protein synthesis  is accompanied by a dec rea se ,  and increased  protein breakdown by an increase  
in amino t rans fe rase  activity.  The observed dec rease  in enzyme activity can hardly be at tr ibuted to the in- 
h ibi tory  effect  of thyroxine on pyr idoxal  phosphorylation,  for this effect  appears  only if high doses of the 
hormone are  used. In the p resen t  exper iments ,  a tendency for the MDH activity to fall also was observed 
(Table 1) ; this tendency became s ta t is t ica l ly  significant when the re la t ive  enzyme activity was calculated 
(Table 2). Data concerning the effect  of thyroxine on MDH in the l iver ,  where activation of this enzyme is 
observed,  are given in the l i t e ra tu re  [7, 9]. The same effect  has been found in the frog hea r t  muscle ,  where -  
as in r a t  hea r t  muscle  (with a higher  dose of thyroxine than in the p resen t  exper iments ,  namely 300 g over  
a period of 4 days) inhibition of MDH activity was observed.  In vi t ro  thyroxine inhibits this enzyme in the 
hear t  muscle  of both frogs and ra ts  [14]. Inhibition of MDH with the consequent dec rease  in the oxaloace-  
tare content have been held responsib le  by some workers  for  the inc rease  in activity of the succinate oxi-  
dase sys tem,  which is inhibited by oxatoacetate [14]o Bear ing in mind the high intensi ty of the t r i ca rboxyl ic  
acid cycle in hea r t  muscle  [8], it can be postulated that the change in MDH activity plays an important  ro le  
in the metabolic  dis turbances in the myocard ium under the influence of thyroid hormones .  
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