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The effect  of hyper-  and hypocaleemia on the adhesion of r a t  hepatocytes was studied by the 
fluid disintegrat ion method. Hyperca lcemia  was produced by intravenous injection of cal-  
cium gluconate, hypocalcemia by injection of EDTA or thyrocalci tonin and by thyro-para thy-  
roidectomy.  Hyperca lcemia  increases  but hypocalcemia reduces  adhesion of the hepatocytes.  
Injection of thyrocaleitonin into thyro-para thyroideetomized animals does not aggravate the 
hypocalcemia produced by the operation, nor does it lower the adhesion of the hepatocytes  
below the level attained by thyro-para thyro idec tomy.  

The role  of calcium ions in the mechanism of cell  adhesion is general ly  known. After removal  of cal-  
cium ions the u l t ras t ruc ture  of the cell  contacts is a l tered [5, 14], the degree of adhesion is reduced [9], 
and the permeabi l i ty  of the plasma membranes  is increased [12]. Considering the role of thyrocatci tonin 
(TCT) in the regulat ion of calcium metabo l i sm, i t  might be supposed that this hormone could regulate the 
degree of adhesion between cells  through a change in the calcium concentrat ion in the fluid media of the 
body or by its d i rec t  action on the contact  system.  

The investigation descr ibed below was ca r r i ed  out to study this problem. 

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

Exper iments  were ca r r i ed  out on 155 male Wistar  ra ts .  The animals were t r ans fe r r ed  to a calc ium- 
deficient diet 5days before the experiment  began and were kept on that diet throughout the experiment .  In the ex- 
per iments  of se r ies  I, 76 ra t s  weighing 150-200 gwere  divided into two groups:  hyperca lcemia  was induced in the 
ra t s  of group I by intravenous injection of 10% calcium gluconate solution in a dose of 0.2 ml/100 g body weight, 
while in group 2 a state of hypoealcemta was produced by the intravenous injection of 1% EDTA solution in 
a dose of 0.1 ml/100 g body weight. The animals were killed in batches 10, 20, 90, and 180 min after  injec- 
tion of the preparat ions .  The exper iments  of ser ies  II were ca r r i ed  out on 79 young ra ts  weighing 45-55 g, 
for young animals  are  much more  sensitive to TCT [3, 10]. Hypocaleemia was induced in half of them by 
removal  of the thyroid and parathyroid glands. F rom the day of the operat ion until the exper iment  (6th day) 
these ra t s  received thyroid extract ,  suspended in water,  daily by mouth in a dose of 5 mg/100 g body weight 
[4]. All the animals of this se r i e s  rece ived  a single intravenous injection of TCT in a dose of 1.25 t tg /100g 
body weight. The ra t s  were killed 5, 30, and 60 min after  injection of the hormone.  At the t ime of sacr i f ice ,  
blood was taken from all the ra ts  and the calcium concentrat ion determined in the serum from it by t i t ra-  
tion of the complex formed with 0.001 N EDTA solution using murexide as indicator.  The degree of adhe- 
sion of the hepatocytes was determined by the fluid disintegration method [1]. The dis integrator  chamber  
was loaded with eight standard pieces of l iver which were washed with a mixture of 0.067 M phosphate 
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TABLE 1. D y n a m i c s  of Se rum C a l c i um C o n c e n t r a t i o n  and  Degree  
of Adhes ion  of Hepa tocy tes  Fo l lowing  In jec t ion  of C a l c i um Glueo-  
hate and  EDTA (M * m) 

Calcium gluconate 
Time after injection calcium conc. index of 
of compound (in rain) (in mg %) adhesion 

Control 
10 

20 

45 

90 

180 

EDTA 
calcium conc. index of 
fin mg '~ adhesion 

8,8------0,26 
12,8-----0,32 

P <0,001 
11,2"+0,11 

P <0,001 
9,8-----0,57 

P >0,05 
9,2--. + 1,02 

P >0,05 
9,4+0,9 

P >0,05 

56,0~4,7 
19,0m 1,96 
<0,001 

24,4• 
<0,001 

19,5m 1,97 
<0,001 

19,7-----2,13 
<0,001 

30,0 -+- 1,62 
<0,001 

8,8-----0,26 
7,3--+0,29 
<0,001 
7,0-----0,31 
<0,001 

8,3+---0,24 
>0,05 

10,1-~0,63 
>0,05 
9,1-----0,22 
>0,05 

56,0-4-4,7 
96,0-----6,32 

<0,001 
81,1+4,5 

<0,001 
78,7-----4,6 

<0,001 
67,2-+-3,61 

>0,05 
60,1~6,78 

>0,05 

TABLE 2. D y n a m i c s  of S e r um Ca l c i um C o n c e n t r a t i o n  and  Degree  
of Adhes ion  of Hepa tocy tes  Af t e r  I n j e c t i on  of T C T  (M �9 m) 

Time after injection 
of compound (in min) 

Control 
Thym-parathyroid- 

ectomy 
P 

5 
P 

3O 
P 

60 
P 

~jection of TCT into intact 
animals 

ealc. conc. index of 
(in mg q~ adhesion 

Injection of TCT into thyro- 
parathymidectomized animals 

calc. cone. index of 
" (in mg a/~ adhesion 

9,0-----0,16 9,0~ 0,47 13,0~ 0,77 

8,7-----0,24 15,0-----5,1 
>0,05 >0,05 
7,4-----0,22 17,0----- 1,73 
<0,05 <0,05 

7,25"+-0,31 20,4~ 1,0 
<0,01 <0,01 

7,4--0,5 
< 0,05 

7,3-----0,8 
>0,05 
7,7--0,2 
>0,05 

7,6----- 1,7 
>0,05 

12,1-+0,31 

23,1---2.0 
< o, oo 1 

20,8---6,6 
>0,05 

18,0+0,46 
>0,05 

20,0-*- 2.2 
>0,05 

buffer ,  pH 7.4, and  5% s u c r o s e  so lu t ion  (1 : 1). The degree  of a d h e s i o n  of the hepa tocy tes  was judged f rom 
the index of ce l l  adhes ion :  the n u m b e r  of ce l l s  de tached in  a known t ime i n t e r v a l  f rom a m e a s u r e d  a r e a  o f  
su r f ace  of the t i s sue  when r i n s e d  with a je t  of i so ton ic  f luid unde r  c o n s t a n t  h y d r o d y n a m i c  cond i t ions  [2]. 
The n u m b e r  of de tached  ce l l s  is  i n v e r s e l y  p r o p o r t i o n a l  to the degree  of a d h e s i o n  of the ce l l s  [7]. 

EXPERIMENTAL RESULTS 

The results of the experiments of series I are given in Table I. Injection of calcium glueonate led to 

a substantial increase in the blood calcium level during the first 20 rain. By the 45th minute the calcium 

level was back to normal. Hypercalcemia was accompanied by a sharp increase in adhesion of the hepato- 
cytes. High values of adhesion continued to be obtained for a long time even after restoration of the normal 

blood calcium level. 

For the first 20 rain, EDTA significantly lowered the blood calcium level, which returned to normal by 

the 45th minute of the experiment. Hypocalcemia was accompanied by a decrease in adhesion of the hepato- 

cytes which lasted for some time after restoration of the normal blood calcium level. These results thus 

indicate a direct relationship between the degree of adhesion and the blood calcium level. 

Injection of TCT (Table 2) fnto the intact animals lowered the blood calcium level from the 30th to the 
60th minute. During this period a marked decrease in the adhesion of the hepatocytes was found. Removal 

of the thyroid and parathyroid glands led to stable hypocalcemia and, at the same time, reduced the degree 
of adhesion of the hepatocytes. The attempt to produce a further decrease in the blood calcium level by in- 
jecting TCT into the thyro-parathyroidectomized rats was unsuccessful. This time the TCT likewise did 

not change the adhesion of the cells when reduced as a result of removal of parathormone and TCT from 
the circulation. 

Even the temporary hypercalcemia evoked by injection of calcium gluconate was thus accompanied 
by an  i n c r e a s e  in ce l l  adhes ion .  R e g a r d l e s s  of i t s  g e n e s i s  ( i n j e c t i o n  of EDTA,  TCT,  or  t h y r o - p a r a t h y -  
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ro idectomy) ,  hypoca lcemia  was accompanied  by a dec rease  in adhesion of the hepatocytes .  In both hyper -  
and hypoca lcemia  the change in the adhes iveness  of the cel ls  p e r s i s t e d  for  some cons iderable  t ime a f t e r  
r e s t o r a t i o n  of the no rma l  blood calc ium level.  

The p rob lem of the site of act ion of TCT r e q u i r e s  spec ia l  examinat ion.  Some w o r k e r s  cons ider  that  
the t a rge t  for  TCT is the bone t issue ce l l s  [8, 13]. Meanwhile , the  poss ib i l i ty  of i ts  d i rec t  act ion on the cell  
sur face  of other  somat ic  ce l l s  cannot be ru led  out. Although injection of TCT into t h y r o - p a r a t h y r o i d e c -  
tomized r a t s  had no ef fec t  on hepatoeyte  adhesion,  there  a re  neve r the l e s s  grounds for  cons ider ing  that TCT 
cannot ac t  d i rec t ly  on p l a sma  m e m b r a n e s .  Injection of TCT did not aggrava te  the hypoca lcemia  induced by 
t hy ro -pa ra thy ro idec tomy ,  conf i rming  data in the l i t e ra tu re  [11]. It m a y  be that  under  these conditions the 
injected TCT is m o r e  in tensively  bound with the t i ssue prote ins  and s e r u m  prote ins ,  fo rming  inactive c o m -  
plexes  which l ibera te  the act ive hormone  only much l a te r  than a f te r  60 min  (the longest  per iod of these ob- 
serva t ions)  [6]. 
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