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In rabbi ts  of different age groups Ca ++ ions increase  while Mg ++ ions decrease  the pla te-  
let electrokinetic potential. 

Platelets  c a r r y  a negative charge on their surface [1]. Since the platelet c i rcula tes  in an electrolyte  
medium, an e lec t r ica l  double layer  consist ing of ions of opposite sign is formed at the boundary separating 
the two phases.  The adsorption layer  on the cell surface determines  the magnitude of its surface charge,  
while the diffuse layer  lies in the surrounding medium. The electrokinet ic  potential of the cell depends on 
the s t ruc ture  of and interaction between these layers .  The formation of the double e lect r ical  layer  around 
the platelet  can be affected not only by the proper t ies  of the outer membrane  on the platelet itself, but also 
by changes in the ionic composit ion of the surrounding medium and, in part icular ,  by an increase  in the 
concentrat ion of bivalent cations. 

Since the possibil i ty cannot be ruled out that in the various stages of ontogenesis the platelet m e m -  
brane may possess  different adsorption and ionogenic proper t ies ,  it was decided to investigate whether 
changes take place in the electrokinet ic  potential of platelets under the influence of Ca + + and Mg ++ ions 
at different stages of ontogenesis.  

EXPERIMENTAL M E T H O D  

The Opton Cytoferometer  was used in the investigation. The electrophoret ic  mobility of the cells  
was measured  in the anter ior  s tat ionary zone of the flat ver t ical  chamber,  14 mm high and 0.7 mm deep. 
The tempera ture  was control led at 25 :~ 0~176 by means of a ColoraType-K ul t ra thermostat .  The cells 
moved in a steady e lec t r ic  field with a cur ren t  strength of 5 mA. Their  movement  was observed in the 
phase -con t ras t  mic roscope  under a magnificat ion of 800 t imes.  The medium for measurement  of mobility 
was Michaelis buffer, pH 7.35~ The electrophoret ic  mobility of the platelets was calculated from the 
formula 

S 
B - -  n.E'  

where S is the path of the platelet  in the grid of the ocular  m ic rome te r  (in cm); n the t ime taken by the 
platelet  to t ravel  along this path (in see); E the intensity of the e lectr ic  field. This was calculated from the 
formula 

l .p  
f" = --f:F , 

where I is the strength of the cur ren t  (in A); p a special  constant  of specific res i s tance  of the Michaelis 
buffer, namely 68.64 ~ / c m ;  h the height of the chamber  (in cm); and t the depth of the chamber  (in cm). 
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TABLE 1. Effect  of Ca ++ and Mg ++ Ions on E l e c t r o p h o r e t i c  M o b i l -  
i ty  of P l a t e l e t s  in Vi t ro  

Age groups 
of ra bbim 

[ Electrophoretic motJility[ Electrophoretic mobility 
Initial electro- after . . . . .  i . . . . .  , . incuDatlon OI • I atter incut)ation O! • 
p noretic mobhity I ml plasma with 0 2 ml ml plasma with 0 2 ml 
o~ ptatelets in J 0 1"" --a-" " I . . . . . .  " 

I " I �9 M ~-, (.-~l 2 [ L? • M ~V[~C,L 2 , 
cmS/V'~ec in cm 2 s' :~ ~_s:,'/ .^^ 1 I / v .  ec  I . . . . . .  

9 days 

15 days 

A dult 

0,907- 10 -4 
---0,017.10 -4 

0,731- 10 -4 
----. 0,009.10 -4 

0,784- 10 -4 
+--0,013.10 ~ 

0,982- 10-4-- + 0,020.10 -4 

P<0,001 

0,922.10-4--- 0,043. I0 -4 

P <  0,001 
0,836- I0-4+- 0,012.10 -4 

P<0,002 

0,786. I0-4___ 0,031.10 -4 

P<O,OO! 

0,672.10-~___ 0,027.10 -a 

P< 0.001 
0,?23.10-4+- 0,016 . 10 -4 

P<O,O05 

TABLE 2. Effect  of Ca ++ and  Mg ++ Ions on E l e c t r o p h o r e t i c  Mobi l i ty  of P l a t e l e t s  in Vivo 

In i t i a l  e l e c t r o p h o r e t i c  m o b i l i t y  
of p l a t e l e t s  ( in cmZ/V �9  

0.794.10 -4 • 0.011.10 -4 

P 

E l e c t r o p h o r e t i c  mob i l i t y  of p l a t e l e t s  a f t e r  i n j ec t i on  of 10 ml  
1% so lu t ion  of 

CaCIs, cm2 /V ,  sec  

0.870 - 1 0  -4  • 0 . 0 1 7 . 1 0  -4 

< 0.001 

MgC12, cmS/V �9 sec  

0 . 7 3 1 . 1 0 - 4 •  0 . 0 1 3 . 1 0  -4 

<0.001 

The e l e c t r o k i n e t i c  po ten t ia l  of the cel l  was  ca l cu l a t ed  by the f o r m u l a  

4 ~  
z =  D , 

where  ~ is  the v i s c o s i t y  of the m e d i u m  s u r r o u n d i n g  the  cel l ;  D the d i e l e c t r i c  c o n s t a n t  of the m e d i u m ;  and 
fi the e l e c t r o p h o r e t i c  mob i l i t y  of the ce l l  pe r  un i t  i n t e ns i t y  of the e l e c t r i c  f ield [2]. In  these  i n v e s t i g a t i o n s  
the v i s c o s i t y  of the m e d i u m  and i ts  d i e l e c t r i c  p r o p e r t i e s  r e m a i n e d  cons tan t ;  only  the e l e c t r o p h o r e t i c  m o b i l -  
i ty  of the p l a t e l e t s  r e f l e c t i n g  changes  in t he i r  Z -po t en t i a l ,  was  t h e r e f o r e  d e t e r m i n e d .  

Blood was  taken  by c a r d i a c  p u n c t u r e  and s t ab i l i z ed  with 3.8% sod ium c i t r a t e  in the r a t i o  4 : 1. P l a t e -  
l e t - e n r i c h e d  p l a s m a  was  p r e p a r e d  f r o m  blood by cen t r i f uga t i on  a t  2000 r p m  for 5 rain.  

Changes  in the ionic  c o m p o s i t i o n  of the p l a s m a  in  v i t r o  w e r e  induced by the addi t ion  of i so ton ic  (0.1 M) 
so lu t ions  of c a l c i u m  (CaC12) and m a g n e s i u m  sa l t s  (MgCI 2) fol lowed by incuba t ion  at  r o o m  t e m p e r a t u r e  for  
30 rain.  In  a s e r i e s  of 10 e x p e r i m e n t s  in vivo,  adul t  r a b b i t s  w e r e  used;  af ter  d e t e r m i n a t i o n  of the o r ig ina l  
e l e c t r o p h o r e t i c  mob i l i t y  of the p l a t e l e t s ,  10 ml  1% CaCl 2 or  MgCI 2 so lu t ion  was  in j ec t ed  i n t r a v e n o u s l y ,  a f te r  
which fu r t he r  blood s a m p l e s  w e r e  taken.  

Al toge ther  112 young r a b b i t s  aged 9 days,  70 aged 15 days ,  and 56 adul t  r a b b i t s  we re  s tud ied  in  the 

e x p e r i m e n t s .  

In each d e t e r m i n a t i o n  the e l e c t r o p h o r e t i c  m o b i l i t y  of 30 d i f fe ren t  p l a t e l e t s  was  r e c o r d e d .  

EXPERIMENTAL RESULTS 

As the results given in Table 1 show, the platelet electrokinetic potential of rabbits aged 9 days is 

higher than that of rabbits aged 15 days and adult rabbits (P < 0.001). 

Determination of the electrophoretic mobility of platelets from rabbits of the same age groups after 
incubation with isotonic CaCI z and MgCI 2 solutions showed that Ca ++ ions increase while Mg ++ ions de- 

c r e a s e  mobility. 

Under the influence of Ca ++ and Mg ++ ions, aggregation of the platelets frequently occurred. 

After intravenous injection of CaCI 2 solution into adult rabbits the electrophoretic mobility of their 
platelets increased appreciably, while it was reduced after injection of MgCI 2 solution (Table 2). 
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An inc rease  in the Ca ++ ion concentra t ion thus i n c r e a s e s  the e lec t rophore t ic  mobil i ty  of p la te le ts  and, 
consequently,  i n c r e a s e s  the i r  e lec t rokine t ic  potential.  An inc rease  in the Mg ++ ion concentrat ion reduces  
the e lec t rophore t i c  mobi l i ty  of the p la te le ts  and r educes  the i r  e lee t rokine t ie  potential.  

la 

2. 
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