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cnLciun ANTAGON 
CULTURES 

B a l l e r i n i  P . ,  C 
Cac iag l  i F. *, 

STS MODULATE JH-PURINE RELEASE FROH RAT STRIATUH 
V I A  VSCC-DEPENDENT AND INDEPENDENT HECHANISMS. 

GLIAL 

c c a r e l l  i R . ,  D i  l o r i o  P., D i  Huzio H . ,  F e r r a r i  S. and 
- I n s t i t u t e  o f  Neuroscience, Cha i r  o f  Pharmacology, 

U n i v e r s i t y  o f  C h i e t i ,  Medical  School, Via d e i  V e s t i n i  31, C h i e t i ,  I t a l y .  

Abs t rac t :  E l e c t r  i c a i  s t i m u l a t i o n  inc reased bo th  3H-pur i n e  r e l e a s e  and 
i n f l u x  i n  r a t  p r imary  c u l t u r e s  o f  a s t r o c y t e s .  N i t r e n d i p i n e  and w- 

cono tox in  reduced t h e  f i r s t  event  be ing  t h e  i o n  f l u x e s  una f fec ted .  On ly  
when t h e  ou tward  K+-cur ren ts  were i m a r e d ,  90nM n i t r e n d i p i n e  decreased 
t h e  e l e c t r i c a l  evoked g l i a l  c e l l  inward 4%a2+ f l u x e s  too .  

A l though  a s t r o c y t e s  a r e  suggested t o  be modu la to rs  o f  seve ra l  CNS 

a c t i v i t i e s  t h e i r  p h y s i o l o g i c a l  r o l e  i s  t o  da te  y e t  unknown. Th is  study 

was m a i n l y  aimed a t  t h e  i n v e s t i g a t i o n  o f  t h e  eventua l  Ca2+ dependence o f  

P u r i n e  (P) o u t f l o w  f r o m  r a t  s t r  ia tum d i s s o c i a t e d  p r imary  g l  id1 c u l t u r e s .  

A S  t i m e  

when t h e  c e l l s  had completed t h e i r  main processes o f  development and had 

reached a s u f f i c i e n t  degree o f  b o t h  m a t u r a t i o n  and qu iesc ience  were a b l e  

t o  s e l e c t i v e l y  t a k e  up 3H-adenosine and t o  r e l e a s e  3H-P a t  r e s t  and 

under e l e c t r  i c a l  s t i m u l a t i o n  i n  a frequency-dependent and Na+- 

independent manner’. Ca2+-free medium + 1mM EGTA d i d  n o t  a f f e c t  3H-P 

basa l  r e l e a s e  b u t  s i g n i f i c a n t l y  (30% o f  c o n t r o l )  reduced t h a t  one evoked 

b y  a s u i t a b l e  e l e c t r i c a l  s t i m u l a t i o n  ( a l t e r n a t i n g  p o l a r i t y ;  3OrM/cd, 

SmSeC d u r a t i o n )  r e q u i r e d  t o  reach  t h e  maximal s t i m u l u s  t r i g g e r e d  

n e r o t r a n s m i t t e r  r e l e a s e  f r o m  b r a i n  sl ices2. The e f f e c t s  o f  Ca2+ 

a n t a g o n i s t s  were t e s t e d  too ,  s i n c e  c u l t u r e d  g l i a l  c e l l s  were shown t o  be 

p r o v i d e d  With v o l t a g e  s e n s i t i v e  Ca2+-channels (VSCC)3 and h i g h  a f f i n i t y  

b i n d i n g  s i t e s  f o r  n i t r e n d i p i n e ,  an a n t a g o n i s t  f o r  L - type  o f  VSCCs. 

However i t  was w o r t h  under 1 i n  i ng  t h a t  ca2+ a n t a g o n i s t s  had been a  so 
r e p o r t e d  t o  i n t e r f e r e  w i t h  an i nc reas ing  number o f  membrane c e l l  

mechanisms, thus  t h e i r  e f f e c t  on basal  and evoked 45ca2+ c u r r e n t s  i n t o  

p r e v i o u s l y  observed, g l i a l  c e l l s , a t  t h e  lqth day o f  c u l t u r e ,  a 
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the cu 
evoked 
dose of 

tures had to be evaluated too. 10-90nM nitrendipine reduced the 
3H-P release beginning from the concentratjon of 30nM. At the 
90nM the drug caused an inhibition (45% o f  control) similar to 

that induced by the culture pretreatment with 100nH w-conotoxin (w- 
CgTXl, a toxin reported to antagonize the different types o f  VSCCs. The 
simultaneous treatment with 9OnM nitrendipine and 100nH w-CgTX did not 
cause any additive effect. Unexpectedly neither nitrendipine (from 90nH 
to 30 v M )  nor tOOnM w-CgTX were able to inhibit the astrocyte inward 
45Ca2+ currents which, under the electrical stimulation rised in a 
frequency-dependent manner. Since in glial cells, however, electro- 
physiological studies demonstrated that the recording o f  action 
potentials is striclty linked to K +  ion currents and more precisely to 
the blocHade of CaEt-mediated outward K +  fluxes3, the possibi 1 ity that 
the experimental 
condition could not be ruled out. In this view, a study is in progress 
and particularly, some modification of the applied stit?HIlUS is going to 
be made. It seems reasonable to carry on in these terms on the basis of 
some preliminary data obtained by testing the effect O f  tetra- 
ethylamnonium (TEA) , a blocKer of Ca2+-activated outward K +  Currents, 
and of K +  removal on cultured astrocyte 45Ca2+ influx. In these 
experimental conditions 90nM nitrendipine succeeded i n  significantly 
reducing the electrical ly-evoked inward 45Ca2+ currents. These findings 
suggest that 3H-P release from dissociated primary g l  id1 Cultures i s  

corelated to Ca2+ transmembrane f 1 uxes. The Ca2+-dependence Seems to be 
functionally linked to the efficiency of the outward K +  current and only 
when these mechanisms are impared it seems that a role for VSCCS could 
be suggested. However, it cannot be underestimated neither that ca2+- 

antagonists exert an inhibitory effect on %-P release independent f r o m  

their capability of influencing the VSCC-fluxes nor that voltage 
operated channels With not yet identified characteristics like those 
recently unmasked in different tissue preparations exist. 

lacking effect of Ca2+ antagonists was related to the 
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