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R E S U L T S

P o s t o p e r a t iv e  O b s e r v a t io n s  o f  T h e  T ree  S h r e w s  A fter  S N  
L e s io n e d

T h e  a n im a ls  r e m a in e d  in  th e  le th a r g ic  s le e p in g  for 2 4  
h o u r s  to  3 6  h o u r s . T h en  th e y  b e g a n  to  m o v e  th e ir  h e a d s  a n d  
p a w s b u t  u n c o o r d in a te d . T h ey  b eg a n  to  sw a llo w  flu id , in tr o d u c ed  
in to  th e  m o u th  b y  sy r in g e . O n  th e  3 6  h o u r s  to  4 8  h o u r s  th e  
a n im a ls  ex h ib ited  p o stu r a l a sy m m etry , h ea d  a n d  b o d y  b e n t  to  th e  
le f t  s id e  a n d  c ir c le d  a r o u n d  th e  "body a x is  to  th e  le f t  s id e  
( ip s ila tera l tu r n in g  b eh a v io u r) in  le ft  S N  le s io n e d  a n im a ls . T u r n in g  
to  r ig h t s id e  w a s  s e e n  in  tw o  a n im a ls  th a t  w a s  S N -le s io n e d  o n  r ig h t  
s id e . T h e  m u s c le  to n e  o f le ft leg  w a s  e n h a n c e d  in  th e  p a s s iv e  
s tr e tc h  m o v e m e n ts .

I n te n s e  r ig id ity  a n d  c o g -w h e e l p h e n o m e n o n  w ere  
p er c e iv e d  o n  d o r s if le x io n  o f  th e  fe e t , a n d  th e  E M G  o f  c a lf  
m u s c le  in d ic a te d  a  to n ic  h y p er a c tiv itie s  a t r e s t  o n  c o n t in u o u s  
reco rd in g . T h e  r e s t in g  EM G w a s  s i le n t  s im ila r ly  in  tr ic e p s  
s u r a e  o f  n o r m a l tree  s h r e w  (s h o w n  in  fig u r e  6 a , 7 a ) . W ith  
in c r e a se d  effort, in c r e a se d  fr e q u e n c y  o f  d is c h a r g e  a n d  a d d it io n a l  
m o to r  u n it s  w ere  recru ited  (sh o w n  in  fig u re  6 b ).
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T h e  EM G  r e c o r d s  o f  th e  le f t  S N - le s io n e d  tree  
sh r e w s  sh o w e d  th e  m o to r  u n it s  a c t iv it ie s  p e r s is te d  in  th e  ip s i  
la te r a l tr ice p s  s u r a e  in  r e s t in g  p er io d , a lth o u g h  th e  m o to r  u n its  
a c t iv it ie s  o f  th e  u n in v o lv e d  leg  a b s e n te d  (F igure 7b). To con firm  
th a t  th e  e le c tr o d e s  w ere  s t il l  in se r te d  in  m u s c le  o f  b o th  s id e s ,  
th e  in te r fe r e n c e  p a tte r n  o f  th e  EM G  w a s  s h o w e d  (F ig u re . 7c). 
W h en  th e  a n im a ls  m o ved  leg s .

T h e  E M G  f in d in g s  o f  tw o  tr e e  s h r e w s  w ith  r ig h t  
s u b s t a n t ia  n ig r a - le s io n e d  sh o w e d  th e  c o n t in u o u s  m o to r  u n it s  a t  
r e s t  o f r ig h t tr ic e p s  su r a e  (u p p er  tra ce , fig u re  .8๖ ).

E ffe c ts  o f  C ereb e lla r  s t im u la t io n  in  EM G A ctiv itie s .

1. E ffec t o f c u r r e n t in te n s i t ie s  o f e le c tr ica l s t im u la t io n  
o n  v e r m is  reg io n  (C o)

A ty p ic a l  c o n tr o lle d -s t im u la t io n - c o n tr o l le d  s e q u e n c e  is  
i l lu s tr a te d  in  fig u re  9 . T h e  EM G  a c t iv it ie s  o f  th e  tr ic e p s  s u r a e  
w er e  c h a r a c te r iz e d  b y  c o n s id e r a b le  b a c k g r o u n d  a c t iv it ie s  
b e fo r e , d u r in g  a n d  a fte r  s t im u la t io n .  In th e  p r e -s t im u la t io n  
c o n tr o l (F ig u re  9 a ) , th e  EM G  a c t iv it ie s  a t  r e s t  o f  tr ic e p s  s u r a e  
s h o w e d  a b n o r m a l c o n t in u o u s  m o to r  u n i t s  (M U s). T h e  
e f fe c t s  o f  e le c tr ic a l  s t im u la t io n  w e r e  p r o d u c e d  b y  d iffe r e n t  
in t e n s i t ie s  w ith  th e  c o n s ta n t  fr e q u e n c y  (1 0 0  Hz) a n d  d u r a tio n  
(0 .2  m S ). D u r in g  s t im u la t io n  o f th e  C 2 reg ion  (F igure 9d) b y  
s t im u lu s  d u r a tio n  (0 .2  m s), 1 0 0  H z o f  freq u en cy , a n d  0 .2  m A
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o f  s t im u lu s  in t e n s i t y ,  d r a m a t ic a lly  s u p p r e s s e d  t h is  
c h a r a c te r is t ic s  o f  th e  r e s t in g  EM G p a tte r n  a s  i l lu s tr a te d  in  
fig u re  9 D . In a d d it io n , t h is  s t im u lu s  r e d u c e d  th e  a b n o r m a l  
b a c k g r o u n d  EM G a ctiv ity  in  th is  m u s c le  to  n orm al p a tte rn  
o f th e  r e s t in g  EM G . B u t  it  w a s  n o t  s e e n  th is  e ffect w h e n  lo w  
s t im u lu s  in te n s i t ie s  (0 .0 5  m A  to  0 .1 5  mA) w ere u s e d  (F igure  
9 a , 9 b  a n d  9 c). T h e  m e a n  th r e sh o ld  o f th e  s u p p r e s s in g  r e s p o n s e  
o f C 2 r eg io n  w a s  0 .1 8  + 0 .0 5  m A  (M ean + SEM .), a s  s h o w n  in  
fig u re . 10  c. In th e  p o s t -s t im u la t io n  co n tro l th e  a b n o rm a l EM G  
a c t iv ity  w a s  n o t  s u p p r e s s e d  im m e d ia te ly . T h e  t im e  t h a t  th e  
s t a r t in g  s t im u la t io n  u n t i l  th e  a b n o r m a l r e s t in g  E M G  
d is a p p e a r e d , is  th e  th e  la te n c y  p eriod . L a ten cy  p ero id  o f  C 2  
reg io n  w a s  2 5 .8  ±  3 .4 7  s e c  (M ean + SE M .). T he tim e  c o u r s e  
w a s  from  s to p p in g  th e  s t im u la t io n  u n til  th e  a b n o rm a l r e s t in g  
EM G d is a p p e a r e d  th a t  c a lle d  a fter  e ffec t p er iod . A fter e ffe c t  
p ero id  o f  C 2 reg io n  w a s  2 5 .6  + 3 .9 6  se c  (M ean + SEM .).

2 . E ffe c t o f  th e  v a r ied ______ s t im u lu s  d u r a t io n  a n d
freq u en - c ie s  o n  v e r m is  reg ion  (C2)

S ix  fr e q u e n c ie s  w ith  v ar ied  s t im u lu s  d u ra tio n  w er e  u s e d  
in  th is  s tu d y . F irs t e x p e r im e n t o f th is  s tu d y , th e  EM G r e s p o n s e  
o f th e  tr ic e p s  s u r a e  w a s  m e a s u r e d  d u r in g  th e  a p p lic a t io n  o f  
c e r e b e lla r  s t im u la t io n  a t th e  s ix  d ifferen t s t im u lu s  fr e q u e n c ie s  (1, 
5 , 10 , 5 0 , 1 0 0 , 2 0 0  Hz) w h e n  th e  d u r a tio n  w a s  h e ld  c o n s t a n t
0 . 0 2  m S .  T h e n  t h e  d u r a t i o n  0 . 0 5  m S ,  0 . 1  m S  a n d  0 . 2  m S

w e r e  u s e d .  T h e  s u p p r e s s i o n  o f  t h e  a b n o r m a l  c o n t i n u o u s  M U s

o c c u r r e d  o n l y  o n l y  t h e  w i d e  d u r a t i o n  ( 0 . 2  m S )  w i t h  s t i m u l u s
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fr e q u e n c ie s  5 0  H z an d  1 0 0  H z (F igu re 11). B u t  th e  c u r r e n t  
in te n s ity  o f th e  freq u en cy  o f  5 0  Hz, w h ic h  w a s  u s e d  to  s u p p r e s s  
a b n o r m a l c o n t in u o u s  M U s p a tte rn , w a s  m o re  th a n  th a t  o f  th e  
fr e q u e n c y  1 0 0  H z, w h ile  s t im u lu s  d u r a t io n  (0 .2  m S ) w a s  
c o n s ta n t  (F igure 12). F ig u r e s  11 a n d  12 s h o w e d  th e  e ffe c tiv e  
s t im u lu s  d u ra tio n  0 .2  m S  a n d  e ffec tiv e  s t im u lu s  fr e q u e n c y  
1 0 0  H z on  C 2 region .

3 . E ffe c ts  o f  d iffe r e n t c u r r e n t  i n t e n s i t y  a n d  c o n s t a n t  
freq u en cy  a n d  d u ra tio n  o f o th er  a rea s

T h e  m e a s u r e m e n ts  o b ta in e d  from  EM G  p a tte r n  d u r in g  
c e r e b e lla r  s t im u la t io n  a t d iffe re n t c u r r e n t  in t e n s i t i e s ,  r e v e a le d  
th e  im p o r ta n c e  o f  th e s e  p a r a m e te r s  in  d e te r m in in g  th e  
th r e s h o ld  o f e a c h  reg io n  t h a t  p r o d u c e d  b y  t h is  p r o c e d u r e  to  
s u p p r e s s  th e  r e s t in g  EM G  a ctiv ity . T h e  in h ib it io n  o n  M U s to  
n o rm a l p a tte rn  co u ld  b e s h o w n  w h e n  th e  c u r r e n t  in t e n s i t ie s  o f  
c ereb e lla r  s t im u la t io n  r ea ch ed  th r e sh o ld  lev e l (F igu re 13). In th is  
s tu d y , s t im u li  w ere  a p p lie d  to  v e r m is  (C l,  C 2 , C 3), le f t  (L I, L2, 
L3) a n d  r ig h t (R l, R 2 , R3) o f th e  in te r m e d ia t e  p a r t  o f  
a n te r io r  lo b e  b y  fr e q u e n c y  1 0 0  H z, d u r a t io n  0 .2  m s  for d e f in ite  
th r esh o ld  o f  e a c h  region .

T h e  im p o r ta n c e  o f  s t im u lu s  lo c a t io n  w a s  e v a lu a t e d  b y  
co m p a r in g  th e  th r e sh o ld  o f  in h ib ito r y  e f fe c ts  o f s t im u la t in g  
cen tra lly , ip s ila ter a lly  a n d  c o n tr a la te r a lly  o f th e  s t im u lu s  lo c a te d  
on  th e  v er m is  (C l, C 2, C 3), left (L I, L2, L3) a n d  r ig h t (R l, R 2, 
R3) o f th e  in te r m e d ia te  z o n e , r e sp e c t iv e ly .

ท-จ Ô fc ฯ 'จ ร '}
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T h e ip s ila te r a l s t im u la t io n , th e  c u r r e n t in te n s i t ie s  w ere  u s e d  
w e r e  l e s s  t h a n  c o n tr a la te r a l  a n d  c e n tr a l  s t im u la t io n .  B o th  
in te r m e d ia te  p a r ts  o f a n te r io r  lo b e  w ere  m o re  s e n s it iv e  th a n  
v er m is . T h e  le a s t  th r esh o ld  w a s  u s e d  to  s t im u la e  th e m  for  
th is  r e sp o n s e , a s  sh o w n  in  figure 14 a n d  ta b le  3 .

S o  th e  a p p r o p r ia te  s t im u lu s  p a r a m e te r s  a n d  lo c a t io n  o f  
c e r e b e lla r  s t im u la t io n  p ro d u c ed  th e  s u p p r e s s io n  o f  th e  a b n o r m a l  
r e s tin g  EM G o f tr ice p s  su ra e  in  S N -le s io n e d  a n im a l.

4 . T h e  la te n c y  a n d  a fter  e ffe c t  p er io d  o f  th e  c e r e b e lla r  
s t im u la t io n

T h e  la t e n c y  p er io d  w a s  s e e n  d u r in g  s t im u la t io n .  T im e  
c o u r s e  o f  n o  e ffe c t  o f c e r e b e lla r  s t im u la t io n  a fte r  o n  s w it c h  o f  
s t im u la to r  w a s  p r e s e n te d  in  ta b le  4 . L a te n c y  p e r io d  (sec ) o f  
a n te r io r  c e r e b e lla r  c o r te x  w a s  b e tw e e n  1 8 .7  + 1 .0 5  to  2 8 .1  + 3 .3 4  
s e c  (Table 4  a n d  figu re 15).

A fter e ffec t p eriod  (sec) th a t  w a s  m e a s u r e d  from  s to p p in g  
s t im u la t io n  to  EM G a c tiv ity  r e tu r n ed  to  p r e -s t im u la t io n  c o n tr o l  
(a s s h o w n  in  ta b le  5). T h e  e f fe c ts  o f  s t im u la t io n  o n  a n te r io r  
c e r e b e lla r  c o r te x  p e r s is te d  for s e c o n d s  to  m in u te ,  i l lu s tr a t e d  in  
ta b le  5  a n d  fig u re  16.
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T h e N e u r o a n a to m ic a l S tu d ie s  o f  L e s io n ed  a n d  s t i m u l a t e d  
S ite s

T h e  n e u r o a n a to m ic a l s t u d ie s  o f  le s io n e d  a n d  s t im u la te d  
s i t e s  w ere  in v e s tig a te d  b y  m ic r o sc o p y  o f se r ia l co r o n a l c resy l  
v io le t  s ta in e d  s e c t io n s .  In fig u re  17  th e  n e e d le  tr a c t  tip  
lo c a te d  in  th e  r e g io n  o f  th e  S N  l e s io n s  o f  a ll a n im a ls  w ere  
in d ic a te d  b y  w h ite  arro w  w h ic h  c o r r e sp o n d e d  to  th e  f in d in g s  o f  
o th e r  a u th o r s  (บทg e r ste d t, 1 9 7 1  ะ S o te lo  e t  a l., 1 9 7 3 ).

In f ig u r e  1 8 . th e  s t im u la t e d  s i t e  in  c e r e b e l la r  c o r te x  
p ole  o f  th e  C 2 reg io n  w ere  sh o w n .
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F ig u re  6  a . T h e  n o r m a l EM G r e co r d in g s  o f tr ic e p s  s u r a e  a t  r e s t  
s h o w s  s i le n t ly  in  b o th  r ig h t leg  (u p p er  trace) a n d  le ft leg  (lo w er  
tr a c e )

f ~ m  I r  I I I I I I I เ I I I I I I I* *1 I I I I น I I I  I I I I 1 4  1 I n y i I I I I I I I I I I I I I I I I I I I T  »—t—»—r
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F ig u r e  6  b . T h e  n o r m a l  E M G  r e c o r d in g s  o f  t r i c e p s  s u r a e  w h e n  
a n i m a l  i n c r e a s e d  e f fo r t  in  b o t h  l e g s  s h o w e d  t h e  f r e q u e n c y  o f  
d i s c h a r g e  m o t o r  u n i t s  i n c r e a s e d ,  a n d  a d d i t io n a l  m o t o r  u n i t s
r e c r u i t e d .
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F igu re  7 a. T h e  r e s t in g  EM G o f  tr ic e p s  s u r a e  in  r ig h t leg  (u p p er  
trace) a n d  left leg  (lower trace) b efore  s u b s t a n t a  n ig r a - le s io n

f ..-1—1 ̂ F ...1--- \--- g f g f
F igure 7 b. T h e r e s tin g  EM G o f  le ft S N - le s io n e d  tree  s h r e w  sh o w e d  
th a t  th e  m o to r  u n it s  from  le f t  tr ic e p s  s u r a e  (lo w er  tra ce ) w er e  
c o n t in u o u s , b u t  t h e y  w ere  n o t  s e e n  from  a n o th e r  leg  (u p p er  trace)

F ig u r e  7 c . T h e  in t e r f e r e n c e  E M G  p a t t e r n  o f  b o t h  l e g s  w a s  w h ic h  
s h o w e d  t h a t  t h e  e le c t r o d e  w a s  s t i l l  i n s e r t e d  a n d  r e c o r d e d  in

m u s c l e s
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F igu re  8  a. T h e  r e s t in g  EMG o f tr icep s  su ra e  w a s  s i le n t  in  n o rm a l 
tree  s h r e w  (B efore le s io n  o f r igh t SN)
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F i g u r e  8  b .  T h e  r e s t i n g  E M G  o f  r i g h t  t r i c e p s  s u r a e  ( u p p e r  t r a c e )

s h o w s  c o n t i n u o u s  m o t o r  u n i t s  a t  r e s t  ( a f t e r  l e s i o n  o f  l e f t  S N )
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F igu re 9 . T h e  EM G r e s p o n s e  o f  t r ic e p s  s u r a e  in  S N - le s io n e d  
a n im a ls ,  s t im u la te d  o n  C 2 re g io n  b y  e le c tr ic a l  c u r r e n t  1 0 0  H 2  
freq u en cy  a n d  0 .2  m S  d u ra tio n . T h e  r e s tin g  EM G p a tte r n  w a s  
s u p p r e s s e d  b y  u s in g  c u r r e n t in te n s ity  0 .2  m A  (d), b u t  th is  r e s p o n s e  
w a s  n o t s e e n  if  th e  c u r r e n t in te n s ity , u s e d  to s t im u la t io n ,w a s  0 .0 5  
m A to 0 .1 5  m A  (a, b a n d  c)
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P re-stim u la tio n  con tro l C ereb ella r  s t im u la tio n  P o s t-s t im u la t io n  p e r io d

(0.05 - 0 .15 m A ) (0 .18 ±  0.05 m A )

A  B C D

* 0  )LV 1 1 : 1 . ; : ! ! : : ! '  1 1

i !  1 i น  i 1 U  I I  i u
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F ig u r e  10 . T h e  E M G  a c t iv i t y  o f  t h e  le f t  S N  l e s io n e d  t r e e  s h r e w  
b e fo r e , d u r in g  a n d  a f t e r  s t im u la t i o n  o n  C 2  r e g io n . A  s h o w s  th e  

c o n t i n u o u s  m o to r  u n i t s  o f  ip s i la t e r a l  t r i c e p s  s u r a e  ( lo w e r  tr a c e )  
d u r in g  p r e s t im u la t i o n  p e r io d .  B  s h o w s  t h e  s i g n a l  o f  e l e c t r i c a l  
s t im u la t io n  w ith  th e  c o n t i n u o u s  m o to r  u n i t s  ( lo w e r  tr a c e )  a n d  o n ly  
s ig n a l  o f  e l e c t r i c a l  s t im u la t i o n  (u p p e r  t r a c e )  d u r in g  s t i m u l a t i o n  
p e r io d ,  b y  u s i n g  f r e q u e n c y  1 0 0  H z  a n d  d u r a t io n  0 . 2  m s .  In  

p o s t s t im u la t io n  p e r io d , th e  a b n o r m a l E M G  a t  r e s t  o f  t h e  le f t  t r ic e p s  
s u r a e  m u s c l e  w a s  s u p p r e s s e d  b y  c e r e b e l l a r  s t i m u l a t i o n  a t  
i n t e n s i t i e s  u p  0 .1 8  + 0 .0 5  m A  (D ), b u t  t h i s  e f f e c t  w a s  n o t  s e e n  
w h e n  th e  lo w  i n t e n s i t i e s  ( 0 .0 5  to  0 .1 5  m A ) w e r e  u s e d ,  a s  s h o w e d  in  
c .  T h e  E M G  t r a c e s  w e r e  a ll d is p la y e d  a t  e q u a l  a g a in  fo r  c o n tr o l  a n d  
s t im u la t io n  p e r io d
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F igu re 11. T h e  e f fe c t s  o f  fo u r  d u r a t io n s  a n d  s ix  f r e q u e n c ie s  o f  
e le c tr ic a l  s t im u la t io n  o n  C 2 reg io n  in  u n ila te r a l  S N  le s io n e d  
a n im a ls  w ere  s h o w n  o n  th e  EM G p a ttern  o f tr icep s  s u r a e  m u s c le s .  
T h e fir st  row  sh o w e d  th e  e ffec t o f s t im u la tio n  b y  c o n s ta n t  d u r a t io n  
(0 .0 2  m S ) a n d  c o n s t a n t  c u r r e n t 0 .2 5  m A to 0 .4  mA, s ix  d iffe re n t  
fr e q u e n c ie s  ; 1 H z, 5 H z 1 10 Hz, 5 0  Hz 1 1 0 0  H z a n d  2 0 0  H z , 
r e sp e c t iv e ly . T h e  e ffe c t  o f  s t im u la t io n  b y  c o n s ta n t  d u r a t io n  0 .0 5  
mA, 0 .1 2  m S  a n d  0 .2  m S , s ix  d ifferen t fr e q u e n c ie s  w ere  s h o w n  in  
s e c o n d ,  th ir d  a n d  fo u r th  row , r e s p e c t iv e ly .  T h e  e le c t r ic a l  
s t im u la t io n  b y  s h o r t  d u r a t io n  (0 .0 1  to 0 .1  m S ). s ix  d if fe r e n t  
fr e q u e n c ie s  c o u ld  n o t  c h a n g e  a b n o r m a lly  EMG p a tte rn  in  tr ic e p s  
s u r a e  m u s c le  a lth o u g h  h ig h  c u r r e n t in te n s i t ie s  (0 .2 5  to  0 .4  mA) 
w ere  u s e d , e x c e p t  th e  w id e  d u ra tio n  0 .2  m S , freq u en cy  5 0  H z , 1 0 0  
Hz a n d  c u r r e n t in te n s it ie s  u p  to  0 .2 5  m A a s  sh o w n  in  fo u r th  row .
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F ig u re  12, T h e  t h r e s h o l d  o f c u r r e n t  i n t e n s i t y  u s e d  in  C 2  
s t im u la t io n  b y  c o n s ta n t  f re q u e n c y  (1 0 0  Hz) a n d  c o n s t a n t  d u r a t io n  
(0 .2  m S) fo r in h ib i t io n  m o to r  u n i t s  a t  r e s t  o f t r ic e p s  s u r a e  in  SN- 
le s io n e d  a n im a ls ,  w a s  o v e r 0 .1 5  m A  (r ig h t p a n e l) . B u t  w h e n  th e  
f r e q u e n c y  5 0  H z w ith  0 .2  m s  d u r a t i o n  w a s  u s e d ,  th e  c u r r e n t  
in te n s i t ie s  w a s  h ig h e r  (up  to  0 .3  mA), a s  sh o w n  in  left p a n e l.

03

CD
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Left in term ediate part V erm is part R ight in term ediate_part

L o b u le  I LI C l R1

Ir = 0.15 ±  0.07 mA Ir = 0.21 ±  0.07 mA Ir = 0.16 ±  0.03 m A

Lobule n  L2 C2 R2

Ir = 0.12 + 0.35 mA Ir = 0.13 + 0.05 mA Ir = 0.12 + 0.35 m A

Lobule in  L3 C3 R3

Ir = 0.18 + 0.14 m A Ir = 0.25 ±  0.10 mA Ir = 0.23 ±  0.07 m A

FiRure 13. T he  ra w  EM G d a ta  sh o w s  e ffec ts  of s t im u la t io n  o f n in e  
s t im u la te d  a re a s  by  u s in g  fre q u e n c y  100  Hz ; d u r a t io n  0 .2  m S  a n d  
v a r io u s  c u r r e n t  in te n s i t ie s  for f in d in g  th re s h o ld  (Ir) o f th e m . At 
c u r r e n t  in te n s ity , u s e d  to s t im u la te  o n  e a c h  a re a s  for s u p p r e s s io n  
th e  m o to r u n i ts  a t  re s t, w as e x p re s se d  to m e a n  + SEM . (mA)
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F ig u re  14. T h e  s t im u lu s  in te n s i t ie s  o f v e rm is  (C 1 ,C 2 ,C 3 ) , le ft 
(L 1 .L 2.L 3) a n d  r ig h t  (R 1 ,R 2 ,R 3) in te r m e d ia te  p a r t  o f  a n te r i o r  
c e re b e lla r  c o r te x  for s u p p re s s io n  th e  m o to r  u n i ts  a t  r e s t  sh o w  t h a t  
th e  v e rm is  w a s  le ss  se n s itiv e  th a n  b o th  in te rm e d ia te  p a r t s
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Iveraje Threshold 
(sec)

Lohule I Lohule II Lohule III
Ll Cl Rl l2 C2 Re L3 C3 R3

fteaji +SEli. 0.15 0.21 0.16 0.12 0.18 0.12 0.13 0.25 0.23
+ 0.07 +0.07 +0.03 +0.35 +0.05 +0.35 +0.14 +0.1 +0.076

T able  3. T h re s h o ld  o f e a c h  a re a s  o f  a n te r io r  c e r e b e l la r  c o r te x  
w a s  e x p re s s e d  a s  m e a n  + SEM . T h r e s h o ld  o f s u p p r e s s io n  of 
a b n o r m a l  r e s t in g  EM G  o f v e rm is  (C l)  w a s  h ig h e r  t h a n  b o th  
in te rm e d ia te  p a r ts  (LI a n d  R l) , a n d  a lso  in  lo b u le  I, lo b u le  II (C2 > 
L2 a n d  R2).
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Lad er.cy 
period (sec)

L obul e I Lobule II Lobul e 111
Ll Cl Ri l2 C2 p* l3 c3 P'3

Aean +SEJ1. 18.79 20.8 18.7 19.33 25.8 21.18 19.18 28.1 23.16
+ 1.05 +4.73 +2.48 + 1.1 +3.47 +2.21 + 1.69 +3.34 +2.87

T ab le  4. L a ten cy  p e rio d  of c e re b e lla r  s t im u la t io n  w a s  m e a s u r e d  
fro m  th e  t im e  o f o n  s w i tc h  o f s t im u la to r  to  th e  t im e  o f 
d is a p p e ra n c e  of a b n o rm a l re s tin g  EMG by s tim u la tio n . T h e se  v a lu e s  
w ere  e x p re s se d  a s  m ea n  + SEM.
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F i g u r e  1 5 .  D a t a  s h o w s  m e a n  +  S E M . o f  l a t e n c y  p e r i o d .  T h e  e f f e c t s

o f  s t i m u l a t i o n  o n  a n t e r i o r  l o b e  w a s  l a t e  f r o m  1 8 . 7  +  2 . 4  t o  2 8 . 1  +

3 . 3  s e c o n d s ,  a f t e r  o n  s w i t c h  o f  s t i m u l a t o r
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After effcet 
period (sec)

Lobule I Lobule II Lobul e 111
Ll Cl Ri 1-2 C2 P-2 1-3 c3 P-3

lieeu3 +$Ert. 79.8 54.5 61.6 21.0 25.6 23.2 62.0 71.5 44.3
+4.32 +7.02 +4.24 +0.72 +3.96 +7.1-6 +8.42 +2.26 +4.26

T ab le  5. A fte r  e ffe c t p e r io d  w a s  re c o rd e d  fro m  th e  t im e  o f 
c e s s a t io n  of s t im u la t io n  to  th e  tim e  of re b o u n d  re s t in g  EM G . D a ta  
w a s  p re s e n te d  by  m e a n  + SEM.
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Stim ulating area

F ig u re  16. T he  effects o f s t im u la tio n  o n  a n te r io r  lo b e  p e r s is te d  for 
s e c o n d s  to  m in u te , a f te r  c e s s a t io n  of s t im u la t io n .  T h e s e  v a lu e s  
w ere  e x p re s s e d  a s  m e a n  + SEM .
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L t

F ig u re  17. T h e  n e e d le  t r a c t s  t ip s  lo c a te d  in  th e  re g io n  o f SN 
le s io n , a s  s h o w n  b y  w h ite  a rro w . AQ = a q u e d u c t  ; CP = c e re b ra l  
p e d u n c le  ะ RN = re d  n u c le u s  ; s c  = s u p e r io r  c o ll ic u lu s  ะ SN  = 
s u b s t a n t i a  n ig ra  ะ VT = v en tric le .
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TC.S

F ig u re  18. T h e  s t im u la te d  s ite  in  c e re b e lla r  c o r te x  o f C 2 reg io n , a s  
sh o w n  by  w h ite  a rro w . FLM = m ed ia l lo n g itu d in a l  f a s c ic u lu s  ; ICP = 
in fe rio r c e re b ra l p e d u n c le  ะ NVM = m e d ia l v e s t ib u la r  n u c le u s  ; NVL 
= la te ra l  v e s t ib u la r  n u c le u s  ะ NVS ะ: s u p e r io r  v e s t ib u la r  n u c le u s  ะ 
TCS ะะ c o r tic o sp in a l t r a c t  ; VII = fac ia l n e rv e .
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