
C H A P T E R  I

I N T R O D U C T I O N  A N D  A I M S

The cerebe llum  has a u n iq u e  re la tio n sh ip  w ith  cerebral 

cortex, th a la m u s , m id b ra in , and sp in a l cord (Ito, 1979). I t  

does n o t o n ly  receive in p u ts  fro m  these s tru c tu re s , b u t  also 

p ro je c ts  fib e rs  to th e m  th ro u g h  m ono- o r p o ly -s y n a p tic a l 

pa thw ays (B rodai, 1981). In  fact, the  ce rebe llum  in tim a te ly  

involved in  com plex m echan ism s w h ic h  co n tro l som atic  m uscle 

le n g th  and tone  (Cooper et ah, 1976 ; E b n e r e t ah , 1980;

S ch u lm an  et ah, 1987), g a it (H e rsh le r e t ah, 1989), postu re  

(Sprague and Cham bers, 1954), in it ia t io n  and c o rtic a l in p u t and 

o u tp u t s igna ls  (D oudet e t ah, 1990). C onsequen tly , n e u ra l 

in te g ra tio n  a t m an y  d iffe re n t levels o f the  n e u ra x is  m ig h t be 

a lte red  by  a c tiv a tio n  o f d iffe re n t p ro je c tio n s  fro m  the  cerebe lla r 

nu c le i and the o u tp u t pa thw ays o f the ce re b e llu m (B a n tli et al.,

1976). M ore specifica lly , s t im u la tio n  o f the  cerebe lla r surface 

is assum ed to activa te  a great n u m b e r o f P u rk in je  cells w h ich  

are the in h ib ito ry  ne u ro ns  to  the  cerebe lla r n u c le i(G ra n it and 

P h illip p , 1957).
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This concept,leads to the  use o f e lectrica l s t im u la tio n  o f 

the  cerebe lla r cortex  as a m ean o f in it ia t in g  the  in h ib ito ry  

p o te n tia l o f P u rk in je  cell e fflu x  in  va rio u s  ne u ro lo g ic  diseases 

(Cooper, 1973 ; Cooper et ah, 1973). Base on s tu d ie s  in

m onkeys and  m en, i t  was fo u n d  th a t  e le c trica l s t im u la t io n  o f 

a n te r io r  lobe o f ce re b e lla r co rte x  p ro d u ce d  a decrease in  

ab n o rm a l m uscle  tone (Cooper et ah, 1973 ะ 1976 ; F ish e r and 

Penn, 1978; H em m y et al., 1977 ; Penn et ah, 1978 ะ E b ne r et 

ah, 1980). The decreased torque (m easurem ent o f res is tance  w hen 

a lim b  is passively moved) re lated to reduce in  to n ic  and re flex ly  

e lectrom yogram  (EMG) ac tiv ities  o f m uscle  (Penn et ah, 1978 ; 

Ebner et ah, 1980 ะ 1982).

Since the EMG can also be used to s tu d y  the  

re la tio n sh ip  between e lec trica l a c tiv ity  and deve lopm ent o f 

tens ion  in  m uscle (Herm an, 1970). T hus, th is  s tu d y  is a im ed 

to investigate the  effects o f e lectrica l s t im u la tio n  on d iffe re n t areas 

o f a n te rio r cerebe lla r cortex on EM G a c tiv itie s  o f tr ice p s  surae 

(gastrosoleus m uscle) o f su b s ta n tia  n ig ra -les ioned  tree shrew s. I t  

is expected th a t e lec trica l s t im u la tio n  w o u ld  decrease the  m uscle  

r ig id ity  due to d is in h ib it io n  o f m o to r a c tiv ity . In  a d d itio n , th is  

w o rk  de fin ed  the  o p tim a l s t im u lu s  p a ra m e te rs  (i.e., 

frequency, d u ra tio n  and c u rre n t in te n s ity ) and  area o f the  

cerebe lla r co rte x  w h ic h  p roduces su p p re ss io n  o f a b n o rm a l EM G  

p a tte rn  a t re s t a fte r s tim u la tio n . T h is  f in d in g  w il l  expand the  

u n d e rs ta n d in g  o f the  effect o f cerebe lla r e lec trica l s t im u la tio n  on
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m uscle  tone in  P ark inson 's  disease and m ay a llow  the  procedure  

as a m ean to decrease m uscle r ig id ity  in  the P ark inson ian .
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