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The effect  of thyrocalc i tonin  (TCT) on the excre t ion  of sodium, po tass ium,  calc ium,  and m a g -  
nesium by the kidneys and gas t ro in tes t ina l  t r a c t  was studied in 76 ma le  rabbi t s  under  condi- 
tions of f r ee  and r e s t r i c t e d  movemen t .  Prolonged admin i s t r a t ion  of TCT to both groups of 
rabbi ts  caused an equal i nc rea se  in the total po tass ium excre t ion ,  a dec rease  in the m a g n e -  
s ium excre t ion ,  and no effect  on sodium excre t ion .  The total loss  of calc ium f rom the body 
during hypokinesia  and TCT admin i s t r a t ion  was much less  than during hypokinesia  alone. 

The thyroid  hormone  thyrocale i tonin  (TCT) not only affects  calcium metabo l i sm,  as was hi ther to 
bel ieved [4], but a lso  helps to regulate  the water ,  sodium, po tass ium,  and magnes ium balance  [2, 3]. The 
conflicting evidence of the effect  of TCT on e lec t ro ly te  me tabo l i sm can evidently be explained by the species  
speci f ic i ty  of the hormone  and the nature  of the t es t  object .  In some invest igat ions ,  m o r e o v e r ,  the role  of 
the intest ine in the regulat ion of the e lec t ro ly te  balance and the init ial  s ta te  of the animal  were  d i s regarded ,  

The object  of this invest igat ion was to study the effect  of TCT on sodium, po tass ium,  ca lc ium,  and 
magnes ium excre t ion  by the kidneys and gas t ro in tes t ina l  t r ac t  of rabbi t s  under  conditions of f ree  and 
r e s t r i c t e d  (hypokinesia) movement .  

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

F o r  these  expe r imen t s  76 male  chinchilla rabbi ts  init ially weighing 2500 g were divided into four  
groups:  1) control ;  2) hypokinesia;  3) rece iv ing  TCT; 4) hypokinesia  + TCT.  Hypokinesia for  30 days  was 
produced by keeping the an imals  in spec ia l  const ra in ing cages .  The TCT used  was obtained f r o m b o v i n e  
thyroid  glands;  i t s  act iv i ty  was 300 un i t s / r ag  [1]. The TCT was injected subcutaneously into the rabbi ts  of 
groups 3 and 4 twice a day throughout the per iod  of the expe r imen t  in a dose of 50 uni ts  pe r  injection.  The 
an imals  r ece ived  a s tandard  pe l le t  diet with the addition of hay and vege tab les .  Wate~ was given ad lib. 
The concentra t ions  of sodium,  po tass ium (by f lame photometry) ,  magnes ium (by a tomic  abso rp t iome t ry ) ,  
and calc ium (by photoelec t r ic  c o l o r i m e t r i c  t i t ra t ion  using murex ide  as indicator) in the blood p l a sma  of the 
rabbi ts  were  de te rmined  before  taking food on the 2nd, 8th, 15th, 22nd, and 30th days.  The e lec t ro ly tes  also 
were  de te rmined  in the 24-hour  spec imens  of ur ine  and feces  (by a tomic  abso rp t iome t ry . )  

EXPERIMENTAL RESULTS AND DISCUSSION 

Throughout the experiment the plasma calcium concentration of the control rabbits fluctuated between 
6.29 and 8.06 meq/liter; it was low after 8 and 15 days of hypokinesia (by 6 and 14%, respectively) but at 
other times it was the same as in the control, Administration of TCT lowered the plasma calcium concen- 
tration in the freely moving rabbits on the 8th day (16% of the control; P < 0.001) and on the 8th and 15thdays 
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Fig.  1. Diures is  and excre t ion  of e l ec t ro ly tes  in the ur ine during hypokinesta  and admin i s -  
t ra t ion  of thyrocalc i tonin  (calculated pe r  kg body weight): 1) control;  2) thyrocalci tonin;  3) 
hypokinesia;  4) hypokinesia  + thyrocalc i tonin .  

Fig.  2. Excre t ion  of e l ec t ro ly tes  in the ur ine  and feces during hypokinesia and admin i s -  
t r a t ion  of thyrocalci tonin (expressed  pe r  kg: body weight): 1) total excre t ion  of e lec t ro ly tes ;  
2) excre t ion  of e l ec t ro ly tes  in the feces .  I) Thyrocalci tonin;  II) hypokinesia;  11I) hypo-  
kinesia  + thyrocalci tonin.  

of hypokinesia (by 6 and 8%, respec t ive ly ;  P<  0.05). 

The magnes ium concentra t ion in the p l a sma  during hypokinesia was indist inguishable f rom that in the 
control  and it  r anged  f rom 1.13 to 1.78 m e q / l i t e r .  Af te r  injection of TCT into the rabbi ts  of group 3 the 
p l a sma  magnes ium concentra t ion was signif icantly i nc rea sed  on the 8th, 15th, and 22nd days (by 23, 21, and 
18%, respec t ive ly ) .  In the rabbi ts  of group 4 the p l a sma  magnes ium concentrat ion a lso  was increased :  by 
11% a f t e r  8 days and by 34% a f t e r  15 days (P > 0.05). 

In the an imals  of all  groups the p l a s m a  sodium concentra t ion va r i ed  f rom 141 to 150 m e q / I i t e r .  At 
no t ime of the invest igat ion were  significant  d i f ferences  f rom the control  observed .  During hypokinesia 
the calc ium excre t ion  in the ur ine  was reduced  on the second day to 74% of the control  (Fig. 1; P < 0.05), 
it was indist inguishable f rom the control  on the 7th and 14th days,  and sharp ly  i nc rea sed  on the 21st and 28th 
days (189 and 216% of the control;  P < 0.05). The magnes ium excre t ion  in the ur ine was cons iderably  
reduced  a l m o s t  throughout the exper iment ,  to 40, 44, and 53% of the control  on the 14th, 21st, and 28th days,  
r e spec t ive ly  (P < 0.05). Hypokinesia had no effect  on the u r ina ry  excre t ion  of po tass ium,  but the sodium 
excre t ion  followed a wave- l ike  course :  i t  feI1 cons iderably  on the 2nd day of the exper iment  (57% of the 
control;  P < 0.001), was  at the control l eveI  on the 14th day, was inc reased  on the 21st day (158% of the con-  
trol ;  P < 0.05), and was back to normal  again on the 28th day. 

Under the influence of TCT a dec rea se  in the ca lc ium excre t ion  in the ur ine of the un res t r a ined  
an imals  was obse rved  only on the 21st day (55% of the control;  P < 0.01); the magnes ium excre t ion  fell  
s t a r t ing  on the 7th day of the exper iment ,  to reach  39% of the control  level  on the 28th day (P < 0.001}. The 
po tass ium excre t ion  in the urine of the rabbi ts  of group 3 was i nc rea sed  on the 7th, 14th, and 28th days (141, 
132, and 172%, re spec t ive ly ;  P < 0.01); the sodium excre t ion  was unchanged a t  these  t imes ,  but on the 2nd 
and 21st days it  fel l  to 18 and 64% of the control  (P < 0.001 and < 0.05). 

The calc ium excre t ion  in the ur ine  of the rabbi ts  with r e s t r i c t e d  movemen t  was reduced on the 2nd and 
7th days a f t e r  admin i s t r a t ion  of TCT and inc reased  on the 14th, 21st,  and 28th days of the exper iment .  
However ,  the i nc r ea s e  in the calc ium excre t ion  was Iess  m a r k e d  than in the an imals  with hypokinesia 
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alone: 11% a f t e r  21 days and 17% a f t e r  28 days .  The magnes ium excre t ion  in the ur ine  of the rabbi ts  of 
group 4 was reduced by about the s ame  degree  as in the rabbi ts  of groups  2 and 3. TCT,  while increas ing  
the u r ina ry  excre t ion  of po tass ium in the rabbi t s  of group 3, had no such act ion on the an imals  with 
r e s t r i c t e d  m o v e m e n t .  Changes in the sodium excre t ion  in rabbi ts  rece iv ing  TCT during the per iod  of 
hypokinesia  co r responded  to those in the an imals  of group 3: the sodium excre t ion  in the rabbi ts  of group 
4 was reduced  on the 2nd day (54% of the control;  P < 0.01), it r e tu rned  to normal  on the 7th and 14th days,  
fell  on the 21st day (72%; P < 0.01), and reached  the control  level  on the  28th day of hypokinesia.  

The study of the excre t ion  of e l ec t ro ly tes  in the feces  of the control  rabbi ts  showed that  about 70% 
of the total  exc re tab le  calc ium is e l iminated via the gas t ro in tes t ina l  t rac t ;  magnes ium is excre ted  about 
equally in the ur ine  and feces ,  and m o s t  of the sodium and po tass ium is exc re ted  in the ur ine .  

To inves t iga te  the effect  of these fac tors  on e lec t ro ly te  me tabo l i sm in the course  of the exper iment ,  
the calcium, magnesium, potassium, and sodium concentrations were determined in the urine and feces 
together. In hypokinesia the calcium excretion in the urine and feces rose progressively (Fig. 2): by 10% 
after 7 days, 32% after 14 days, 74% after 21 days, and 111% after 28 days compared with the control (P < 
0.05 after 21 and 28 days). The combined excretion of magnesium remained unchanged; sodium excretion 
was increased on the 21st day (P < 0.001) and potassium excretion, on the 28th day of hypokinesia (P < 0.05). 

Administration of TCT (group 3) led to a decrease in the calcium and magnesium excretion on the 7th 
(81 and 75% of the control, respectively) and 28th days (88 and 71%). The sodium excretion was unchanged 
but the potassium excretion was increased to 164% of the control. 

The increase in the calcium excretion in the urine and feces of the rabbits of group 4 took place later 
and was mere marked than in the animals with hypokinesia alone. The effect was particularly great on the 
28th day when the calcium excretion in the rabbits of group 4 was reduced to almost half that in the animals 
of group 2. The excretion of magnesium, potassium, and sodium was the same in the rabbits of groups 3 
and 4. 

These results thus showed that prolonged administration of TCT both to unrestrained rabbits and to 
rabbits kept in hypokinesia causes an equal increase in the total potassium excretion, a decrease in the 
magnes ium excre t ion ,  but has no effect  on the sodium excre t ion .  Total  loss  of calc ium f rom animals  in 
hypokinesia and rece iv ing  TCT was much l e s s  than in rabbi t s  with hypokinesia  a lone.  
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