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The action of thyrocalci tonin (TCT) on changes in intercel lular  bonds in vi tro in a ca lc ium- 
free medium and in a solution containing calcium ions was investigated. The resul ts  showed 
that TCT can affect p roces se s  determining the level of adhesion between the l iver  cells. 
Under the influence of TCT the dissociat ing action of a ca lc ium-f ree  solution on hepatocytes 
was weakened. Meanwhile the effect of calcium on the tissue, which is to s t r e n g t h e n  in te r -  
cellular bonds, was reduced by TCT. Spectrophotometry and pH measurement  demonstrated 
the formation of complexes of TCT with calcium in solution, and this evidently explains the 
weakening of the calcium effect by TCT. 

Since the discovery of thyrocalcitonin (TCT) information on its biological proper t ies  and mode of action 
has been accumulated [1, 3, 8]. However, too little study has been given to the effect of TCT on metabolism 
in nonosseous tissues.  

The state of the intercel lular  bonds in the t issues is a pa r ame te r  which can be used to charac ter ize  
calcium metabolism. According to the l i terature ,  Ca++ par t ic ipates  in in tercel lular  bonding by stabilizing 
the intercel lular  "cement"  and changing the charge on the surface membranes  of the cell [5, 7, 9]. 

In the investigation descr ibed below the strength of the bonds between hepatocytes was used in order  
to est imate the action of TCT on soft t issues.  The effect of TCT was studied on the p rocess  of dissociation 
of cells taking place during incubation of the l iver in vi tro under various conditions. 

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

The method of fluid disintegration suggested by Arkhipenko and Chuich [2, 6], by which the strength 
of the intercel lular  bonds in the t issues can be estimated, was used in this investigation. 

Changes in the state of the in tercel lu lar  bonds in these experiments  were  produced by incubating the 
l iver  in ordinary physiological saline and also in the same solution containing calcium ions. Two concen- 
trations of Ca++ were used: one corresponded to hyperca lcemia  in the intact organism (20 mgT0, normal  
blood calcium 10 rag%), while the second (50 rag%) was considerably higher than the allowable physiological 
level. TCT was added to the incubation medium in a dose of 1.5 MRC unit /ml solution. A lyophilized p r epa r -  
ation of TCT, p repared  in the Department of Technology of Endocrine Preparat ions ,  All-Union Antibiotics 
Research  Institute, with an activity of 300 MRC uni ts / rag [4], was used in the investigation. 

The experiments  were ca r r i ed  out on the l iver  of 37 healthy male Wistar  ra ts  weighing 120-150 g. In 
the tes ts  of group 1, the l iver  was removed from a rat  immediately after  sacr i f ice  and placed in a Petr i  
dish with 0.9% sodium chloride, while in group 2 the l iver  was incubated in a solution of 0.9% sodium 
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chloride containing Ca++ in a concentration of 20 rag%, in group 3 the Ca ++ concentration in the physiologi-  
cal saline was 50 mg%. In the experimental ser ies  the l iver  was placed in the above-mentioned solutions 
together with TCT. The number of tests in the groups var ied from nine to 16. 

To secure contact between the hormone and Ca ++ over a wide area  of l iver  tissue, during the f i rs t  
15 min of incubation the solutions were injected slowly (60 ml in 15 min) into the vascular  system of the 
isolated l iver  through the gaping vesse l s  by means of a syringe. After  this had been done the tissue was 
kept in the incubation medium for  a fur ther  15 rain (the experiments  were  car r ied  out at room temperature) .  
Six pieces  of l iver,  weighing 250 mg altogether,  were placed in the chamber  of a d is in tegra tor  and the r e -  
se rvo i r  was filled with 7 ml 0.9% sodium chloride solution i r respec t ive  of the cha rac te r  of the experiment.  
After  10, 20, and 30 s t rokes  of the plunger (periods I, II, and III of the investigation respectively) the num- 
be r  of separated cells was counted in a Goryaev ' s  chamber.  

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

Considerable accumulation of hepatocytes in the solution (up to 695 • cells in the Goryaev ' s  cham-  
ber} was observed  by fluid disintegration of the t issue af ter  incubation of the l iver  in ca lc ium-f ree  solution. 
The dynamics of the inc rease  in number of cells in this case was charac te r ized  by a decline in the absolute 
inc rease  in the number  in the course  of disintegration. If the number of cells  in the solution after the f i rs t  
per iod of disintegration was taken as 100%, the increase  in the number of cells at the second stage was 
58.2% and at the third stage 32.7% of the initial number.  The decrease  observed in the rate of increase  in 
the number  of hepatocytes can be explained by assuming that some cells which were in the solution at the 
beginning of disintegration had been destroyed as the result  of repeated exposure to the let of liquid, so 
that the ratio between the number of newly separated cells and the number of cells des t royed was shifted in 
favor of the la t ter  [6]. 

Addition of TCT to the ca lc ium-f ree  medium led to changes in the charac te r  of the increase  in num- 
ber  of cel ls  in the r e s e r v o i r  of the disintegrator .  At the f i rs t  stage the difference between the number of 
detached cells in the test  with and without hormone was very  small (310 • 25 and 364 • cells respect ively;  
P > 0.05). However, the subsequent increase  in the number of cells was significantly less  in the group with 
added TCT. Fo r  instance, the number  of cells at the second stage of the investigation in this group was in- 
c reased  by 106 • 25 compared with 212 • 31 in the control, of 34.2 and 58.2% of the initial number of cells 
in the experiment  and control  respect ively  (P < o.ooD. Comparison of the resu l t s  obtained at the third 
per iod of the investigation is par t icu lar ly  interesting.  By contras t  with the control  group, in which the in-  
c r ease  in the number  of cells  continued to decline, reaching 32.7% of the initial level at the end of disinte-  
gration, in the experimental  group this index was actually a little higher (40.0%). This last  observation 
suggests that under the influence of TCT the res is tance  of the surface membranes  of the cells to mechani-  
cal action is increased,  and as a resul t  of this, fewer of the cells  in the solution were  broken up than in 
the experiments  with the ca lc ium-f ree  solution and without TCT, and for this reason the increase  in the 
number  of cel ls  remained constant after  the last  two stages of disintegration. 

These experiments  thus show that TCT prevents  to a certain degree the dissociating action of the 
ca lc ium-f ree  solution on in tercel lu lar  bonds, and perhaps increases  the mechanical  strength of the surface 
membranes  of the hepatocytes.  

In the modern view weakening of in tercel lu lar  bonds in a ca lc ium-f ree  medium takes place as a resul t  
of the break-down of p ro te in-ca lc ium complexes, which play the role of a t issue cement [5, 10]. TCT evi-  
dently inhibits the p rocess  of destruct ion of the intercel lular  mater ia l  and thus prevents  separation of the 
cells  which would otherwise occur  under the influence of the ca lc ium-f ree  solution. 

A study of the action of TCT when present  in the solution along with Ca ++ showed that it is directed 
toward weakening the effect of Ca ++ on the t issue. The addition of Ca ++ alone to the incubation medium 
sharply reduced the number  of cells  entering the r e se rvo i r  of the dis integrator  through the action of the 
jet of fluid (33 • 86 •  and 173 • cells with a Ca ++ concentration of 20 mg%, and 32 • 77 • and 
116 • 17 cells with a Ca++ concentration of 50 mg%), whereas  if TCT was present  these f igures were  much 
higher (111 •  • and 337 • cells and 35 • 113 • and 159 • cells respect ively with 20 
and 50 mg% Ca++). The action of the hormone was more  c lear ly  exhibited in a medium with Ca ++ in a con- 
centrat ion of 20 mg%, corresponding to a state of hyperca lcemia  (P < 0.01 at the f i rs t  and third and P < 
0.001 at the second stage of the investigation). With an increase  in the Ca ++ concentration to 50 mg%, the 
action of TCT was weakened (the difference between the control and the experimental  groups was not signifi- 
cant at any stage of the investigation). 
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Weakening of the action of Ca ++ on the in te rce l lu la r  bonds in the p r e sence  of TCT was  poss ib ly  due 
to pa r t i a l  binding of the ionized Ca ++ by the hormone.  Spec t rophotomet r ic  tes t s  and m e a s u r e m e n t s  of pH 
showed that when Ca ++ and TCT reac ted  in solution, there  was  a dec rea se  in the optical  densi ty and an in-  
c r e a s e  in the pH of the TCT solution. This  may se rve  to conf i rm the hypothesis  put fo rward  above. The 
res l t l t s  suggest  that the fo rmat ion  of T C T - C a  complexes  i n t e r f e r e s  with the action of Ca ++ on the s tate  of 
the in te rce l lu la r  bonds in the l i ve r  t i ssue.  
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