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Experiments  on rabbits showed that intravenous injection of the thyrohormone thyroca lc i -  
tonin sharply reduces the blood calc ium level in two phases.  The f i rs t  phase occurs  sooner  
after  injection of the hormone,  while the second reaches its maximum after 12 h. 

A study of the dynamics of thyrocalci tonin (TCT) aet ionin experiments  on animals ,  together with the 
results  of clinical observat ions [4-6], indicates that this hormone has the proper ty  of producing a marked 
decrease  in the blood calcium concentration. As most  invest igators point out, the hypocalcemic  effect 
observed is t ransient  in charac te r ,  and the act ion of TCT ends 3-4 h after  its administrat ion.  

The authors have shown [2] in experiments in vitro that TCT forms complexes by interaction with 
the protein components of the blood se rum or  homogenates of some t i ssues .  Injection of such mixtures 
into rabbits led to a decrease  in their  blood calc ium concentrat ion,  but in these cases  the action of the 
hormone reached its maximum after  a considerable t ime interval [2]~ 

Analysis of these resul ts  suggested that the action of TCT might be biphasic in charac te r .  The 
present  investigation was undertaken to test  this hypothesis experimental ly.  

EXPERIMENTAL METHOD 

A Soviet preparation of TCT obtained from bovine thyroid glands by a modified method of Gudmunds- 

son et al. [3], was used in the investigation. Its activity was 300 units/rag. Experiments were carried out 

on rabbits of both sexes weighing 2-3.5 kg. The animals were transferred to a minimal diet for 16-18 h 

before the experiments began. TCT was injected intravenously into the animals of each group (not less 
than i0 rabbits per group) in doses of I, I0, or 17 #g/kg made up in 0.5-1 ml physiological saline. Blood 

for testing was taken from the marginal vein of the ear before injection of TCT and 2, 4, 8, 12, 14, 16, 18, 

20, and 24 h thereafter. The serum calcium concentration was determined by compleximetric titration 

with 0.001 N EDTA solution in the presence of murexide as indicator. 

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  

It will be c lear  f rom Fig. 1 that the blood calcium concentrat ion of the control  rabbits (animals re -  
ceiving physiological saline) remained vir tually unchanged during the 24 h. Meanwhile, 2 h af ter  injection 
of 10 pg/kg TCT, the blood calcium level fell by 2.06~0.139 mg%; 4 h af ter  injection the calc ium concen- 
t rat ion was almost  back to its original level (differing f rom it by only 0.39J=0.031 mg%). In the next 4 h 
the calc ium concentrat ion was essential ly unchanged, but later it fell again, to reach its lowest level (a 
decrease  of 2.41=t0.072 mg~0). In the next 4 h the calc ium concentrat ion was essential ly unchanged, but 
later  it fell again, to reach its lowest level (a decrease  of 2.41=L0.072 mg%) 12 h af ter  injection, when it 
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Fig. 1. Change in blood calcium 
concentrat ion of rabbits after in- 
travenous injection of TCT in 
dose of 10 pg/kg (1) and of 1 ml 
physiological saline (2). Abscissa ,  
t ime (in h); ordinate,  change in 
blood calc ium concentration (ACa; 
in mg%). 

gradually began to r ise again so that af ter  24 h the hypocalcemic 
response in the animals was finally ended {deviation f rom the ini- 
tial level only 0.11• mg%). 

The absence of any regular  relationship between the degree 
of the manifested hypocalcemic effect of TCT and the dose of the 
prepara t ion is interest ing:  injection of a l a rge r  dose of the hor-  
mone (17 # g/kg) into the rabbits caused a smal le r  decrease  in the 
blood calcium level at the maximum of the second phase (12 h) 
than injection of a much smal le r  dose (10 #g/kg) of TCT. 

An ea r l i e r  investigation [2] revealed the ability of cer ta in  
organs,  notably the myocardium,  to bind thyrocalci tonin.  This 
suggests that TCT, like most  other hormones ,  exists in the body 
ei ther in a free or in a bound state.  It can accordingly be sup- 
posed that the f i rs t  phase of the hypocalcemie action of TCT is due 
to the direct  effect of f ree  TCT, while the second phase is due to 
gradual liberation of TCT f rom the complexes formed by in terac-  
tion between this hormone and the chemical  components of the t i s -  
sues.  At the same time, the unlimited capacity of the myocard ium 
to bind TCT, established in experiments  in vi tro,  as well as the 
fact that the biphasic hypocalcemic react ion in animals develops 
in response to injection of ve ry  small  doses of TCT, contradict  
this hypothesis to some extent. 

After per iphera l  administrat ion of TCT to rabbits,  the 
authors have shown that the calc ium concentration in the ce reb ro -  

spinal fluid of the animals r i ses  sharply,  while its blood level s imultaneously falls [1]. This suggests that 
the f i rs t  phase of the hypocalcemic effect of TCT is associated with its influence on the centra l  mechan-  
i sms  regulating the calc ium level in the body. 
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