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to  1.4 msec (N = 42, m e a n  0.95 msec) a n d  t he  d u r a t i o n  
va r i ed  f rom 5 msec  to  30 msec  (mean  10 msec).  I n  sonic 
N R T P  neurons ,  E P S P s  were induced  fol lowing I P  as well  
as Dt3C s t i m u l a t i o n  CoIlision e x p e r i m e n t s  i l lus t ra te  
(Figure E - H )  t h a t  I P  induced  E P S P s  were b locked  b y  
cond i t i on ing  DBC s t i m u l a t i o n  a t  s t imulus  in te rva l s  of less 
t h a n  0.5 msec. A pa r t i a l  r ecovery  was obse rved  a t  0.7 msec 
and  full r ecovery  a t  1.2 insec i n t e r - s t imu lus  in te rva l s .  
Cons ider ing  t h e  la tenc ies  of D B C  a n d  I P  induced  E P S P s  
and  t h e  resu l t s  of collision expe r imen t s ,  N R T P  cells are 
m o n o s y n a p t i c a l l y  a c t i v a t e d  b y  axons  of I P  cells v ia  t he  
b r a c h i u m  c o n j u n c t i v u m .  This  conclus ion  is in  a g r e e m e n t  
w i t h  a n a t o m i c a l  o b s e r v a t i o n s  ~-4. Conduc t ion  ve loc i ty  of 
the  I P  axons  i m p i n g i n g  on the  N R T P  cells was e s t ima ted  
b y  m e a s u r i n g  differences  in  la tencies  be t w een  I P  and  DBC 
induced  E P S P s  and  t he  d i s t ance  b e t w e e n  s t imu la t i ons i t e s .  
The  c o n d u c t i o n  ve loc i ty  t h u s  ca lcu la ted  f rom 6 in t ra -  
cel lular ly  recorded  N R T P  cells r anged  f rom 25M/sec  to 
50 M/see  (mean  33 M/sec) .  A t  t imes ,  the  s t i m u l a t i o n  of I P  
resu l ted  in a n t i d r o m i c  f i r ing  of t he  N R T P  neu rons  
fol lowed b y  m o n o s y n a p t i c  E P S P s  or s ynap t i c a l l y  acti-  
v a t e d  spikes. This  could be  i n t e r p r e t e d  as s u p p o r t i v e  
ev idence  for a rec iproca l  p a t h w a y  be tween  t h e  I P  and  
p o n t i n e  nuc leus  as sugges ted  b y  TSUKAHA}{A and  BA.~DOt 

Some of t he  I P  induced  E P S P s  were reversed  b y  
app l i ca t i on  of depola r iz ing  cu r r en t s  t h r o u g h  t he  record ing  
microe lec t rode  (Figure  I L ) .  F igure  I is a con t ro l  record  
of a n  I P  induced  E P S P .  By  successive increases  in 
depola r iz ing  c u r r e n t  t he  a m p l i t u d e  of t he  E P S P s  de- 
creased (Figure  J).  The  t r a n s m e m b r a n e  p o t e n t i a l  was 
a l m o s t  a t  i ts  reversa l  p o t e n t i a l  a t  5.1 nA (Figure K) a n d  
was  reversed  a t  7.5 n A  i n t e n s i t y  (Figure  L). These  resu l t s  
would ind ica t e  t h a t  some e x c i t a t o r y  synap t i c  t e r m i n a l s  of 
I P  axons  are located  on or nea r  t he  soma  of the  N R T P  
cells 10. 

F igure  M shows an  example  of m o n o s y n a p t i c a l l y  
i nduced  E P S P s  fol lowing CP s t imu la t i on .  T he  l a t ency  of 
CP induced  E P S P s  va r i ed  f rom 0.7 msec to  1.5 msec (N = ] 0, 
m e a n  1.1 msec) and  t he  d u r a t i o n  f rom 7-26 msec (mean 13 
msec). Th i s  ave rage  l a t ency  of 1.1 msec is s imi la r  to  t h a t  
of p o n t i n e  nuc lea r  cells a c t i v a t e d  b y  CP s t i m u l a t i o n <  
Di rec t  cor t ica l  i n p u t s  to  t he  N R T P  ceils h a v e  been  ob- 
se rved  b y  a n a t o m i c a l  m e t h o d s  ~1-1~. 

In  conclusion,  the  p re sen t  d a t a  show, in  a g r e e m e n t  w i t h  
p rev ious  a n a t o m i c a l  obse rva t ions ,  t h a t  t he  N R T P  
neu rons  receive d i rec t  e x c i t a t o r y  i n p u t s  f rom the  cerebel lar  
nuc leus  via  t he  b r a c h i u m  c o n j u n c t i v u m  a n d  f rom the  
cerebra l  peduncle .  Some e lec t rophys io logica l  cha rac t e r -  
ist ics of t he  N R T P  cells are d i f fe ren t  f rom those  of t he  
L1RN cells 15, ,6 i n d i c a t i n g  func t iona l  differences be tween  
these  precerebe l la r  nuclei  in t e r m s  of cerebel lar  opera t ion .  

Rdsumd. On a enregis t r6  ]es po ten t i e l s  e lec t r iques  mono-  
et  po ly - synap t i ques  (EPSPs)  des cellules du  nuc leus  
re t icu la r i s  t e g m e n t i  pon t i s  en s t i m u l a n t  le nuc leus  in ter -  
pos i tus  (NI), le b r a c h i u m  c o n j u n c t i v u m  (BC) e t  le 
p6doncule  c6r6belleux. Les exp6riences  de collision on t  
m o n t r 6  que des axones  des cellules N R T P  a c t i v e n t  leurs 
neurones  v ia  BC. Quelques  po ten t i e l s  p o s t s y n a p t i q u e s  
ex i t a t eu r s  i ndu i t s  p a r  le nuc leus  in t e rpos i tu s  ou t  6t6 
invers6s pa r  un  c o u r a n t  d6po la r i san t  appl iqu6  au  vois inage  
de la micro61ectrode de d6r iva t ion ,  ce qu i  ind ique  que les 
t e rmina i sons  s y n a p t i q u e s  d ' a x o n e s  N I  se t r o u v e n t  pr6s 
du  s o m m e t  des cellules N R T P .  
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I n f l u e n c e  of  A l t e r e d  S t e r o l  C o m p o s i t i o n  on  ( N a G  

I t  was s h o w n  t h a t  in e x p e r i m e n t a l  m y o p a t h y  induced  
b y  20.25-diazacholes terol  t he  ac t i v i t y  of (Na +, K +) ATP-  
ase in  m e m b r a n e s  of d i f fe ren t  t i ssues  is inc reased1-<  I t  
was supposed  t h a t  th i s  increase  is due  to  t he  i n c o r p o r a t i o n  
of desmos te ro l  in  t h e  d i f fe ren t  m e m b r a n e s ;  20.25- 
d iazacholes te ro l  i nh ib i t s  desmos te ro l  r educ tase  and  
the re fo re  desmos te ro l  is a c c u m u l a t e d  in t he  t r e a t e d  
a n i m a l s  4. 

I n  t h i s  Study we t r i ed  to  f ind  a cor re Ia t ion  be t ween  t h e  
r e p l a c e m e n t  of choles te ro l  b y  desmos te ro l  a n d  t he  
increase  of specific (Na+, K+) A T P a s e  a c t i v i t y  in  card iac  
sa rco lemma.  4 groups  of male  W i s t a r - r a t s  were s tud ied  
over  a pe r iod  of 30 days.  Group  A se rved  as con t ro l  a n d  
rece ived  0.2 ml  w a t e r  b y  an  oesophagea l  cannula ,  g roup  B 
was  t r e a t e d  w i t h  10 m g  20.25-diazacholes terol  d ihyd ro -  
chlor ide  in 0.2 mI water ,  g roup  C co r re sponds  to  group B 
b u t  a d d i t i o n a l l y  h a d  2% choles terol  in t he  s t a n d a r d  diet ,  
g roup  D was t r e a t e d  w i t h  a suspens ion  of 20 m g  t r i p a r a n o l  
i n 0 . 2  ml  w a t e r  - t h i s  s u b s t a n c e  is also k n o w n  to i n h i b i t  
choles tero l  b io syn thes i s  a t  t he  s tep  of i n t e r conve r s ion  

K +) A T P a s e  A c t i v i t y  of C a r d i a c  S a r c o l e m m a  

f rom desmost~rol  to cholesterol~.  AI1 groups  of r a t s  were 
t r e a t e d  da i ly  w i t h  t he  a b o v e - m e n t i o n e d  subs tances .  
Af te r  i n t e rva l s  i nd ica t ed  in t he  Table ,  t he  an ima l s  were 
sacrif iced b y  aor t ic  punc tu re ,  card iac  s a r c o l e m m a  was 
t h e n  p r e p a r e d  accord ing  to  DIETZE and  HEPP 6 a n d  s terol  
ana lys i s  was pe r fo rmed  as descr ibed ear l ier  1 in a v a r i a n  
1400 g a s c h r o m a t o g r a p h  equ ipped  w i t h  a 3% OV-17 
column.  
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ATPase activities (~moles P liberated/rag protein • h) in cardiac sarcolemma and percent desmosterol in total sterols of heart muscle of rats 

Days of treatment 5 9 12 16 19 23 26 30 

Group A Mg~+ATPase 5.11 6.19 6.90 6.19 5.00 6.37 4.80 6.85 
(Na +, K +) ATPase 1.85 2.80 2.77 3.03 2.12 3.27 2.25 3.60 
Stimulation (%) 36.2 45.2 40.0 49.0 42.7 51.3 46.9 52.6 
Desmosterol (%) 0 0 0 0 0 0 0 0 

Group B Mg~+ATPase 6.30 5.80 6.41 5.24 5.24 5.24 4.10 7.00 
(Na +, K+)ATPase 3.00 3.80 4.60 5.42 4.80 5.36 4.07 7.65 
Stimulation ( % ) 47.5 65.5 71.6 103.4 91.7 102.3 99.0 109.3 
Desmosterol (%) 23 38 47 74 68 77 80 81 

Group C Mg2+ATPase 5.60 6.43 6.48 5.96 5.66 6.66 6.02 7.00 
(Na +, K+)ATPase 2.80 3.20 2.55 3.13 2.46 2.97 3.02 3.25 
Stimulation (%) 50.0 50.0 39.4 52.5 43.4 44.5 50.1 46.5 
Desmosterol (%) 8 13 20 24 10 15 16 18 

Group D Mg2+ATPase 5.75 5.42 6.30 5.77 5.60 -- -- 6.76 
(Na +, K+)ATPase 2.99 3.52 3.78 4.40 4.30 -- -- 5.43 
Stimulation (%) 52.0 65.0 60.0 76.3 76.8 -- 80.1 
Desmosterol (%) 14 29 35 46 30 -- -- 54 

A) controls; B) 20.25-diazacholesterol treated; C) = B) plus 2% cholesterol in the standard diet; D) triparanol treated. 

(Na +, K +) ATPase  was assayed in a m e d i u m  con- 
ta in ing :  60 m M  NaCI, 6 m M  KC1, 0.5 m M  EGTA, 
3 m M  MgCI~, 3 m M  Tris-ATP, 30 m M  Tris-HC1 p H  7.0, 
sarcolemmal  prote in ,  0.2 mg/ml ;  to ta l  vo lume 2 ml;  
37~ Incuba t i on  t ime  30 min.  To de te rmine  the  basal,  
Mg ~+ ATPase ,  NaC1 and KC1 were replaced by  66 m M  
cholinchloride.  P h o s p h a t e  l ibera ted  f rom A T P  was 
de t e rmined  according to  FtSlCE and  SOBBA ROW 7. 

AS can be seen f rom the  Tab!e, there  are no s ignif icant  
differences w i th  regard  to  the  basic, Mg~+-dependent  A T P  
ase act iv i ty .  Addi t ion  of Na+ and  K+ resul ts  in a s t imula-  
tion, th is  alkali  s t imula ted  p a r t  be ing comple te ly  in- 
h ib i ted  by  5 • 10 .4 M ouabain.  

As descr ibed earlier a, the  specific (Na+, K+) ATPase  
was s t imula ted  by  t r e a t m e n t  w i th  20.25-diazaeholesterol.  
The effect  of 20.25-diazacholesterol  was abol ished by  
addi t ion  of 2% cholesterol  to  the  diet .  T r e a t m e n t  w i th  
t r iparanol  also s t imula ted  the  specific (Na+, K+) ATPase .  

I t  can be seen t h a t  the  observed  increase in group B and 
D is clearly d e p e n d e n t  on the  t ime  of t r e a t m e n t ,  whereas  
in group A and C specific ac t iv i ty  remained  low. I t  also is 
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Dependency of (Na +, K +) ATPase stimulation of cardiac sarcolemma 
on the percentage of desmosterol in the sterol fraction of the heart of 
rats. &, controls (group A); �9 20.25-diazaeholesterol treated 
(group B); • 20.25-diazaeholesterol treated plus 2% cholesterol 
in standard diet (group C) ; 0, triparanol treated. 

shown in t he  Table  t h a t  th is  increase of (Na +, K+) 
ATPase  ac t iv i ty  is accompanied  by  increasing desmo- 
sterol  accumulat ion .  

The correla t ion be tween  the  percen tage  of s t imula t ion  
and  the  pe rcen tage  of desmostero l  in to ta l  sterols of the  
hea r t  is shown in the  Figure.  Whi te  changes  in desmo-  
sterol  pe rcen tage  up to 15-20% do no t  affect  (Na+, K+) 
ATPase  ac t iv i ty  signif icantly,  there  is a l inear  correlat ion 
at  h igher  desmostero l  pe rcen tages  in t he  20.25-diaza- 
cholesterol  and the  t r ipa rano l  t r ea t ed  ra ts  as well. 

Since to ta l  sterol co n t en t  was only min imal ly  inf luenced 
by  the  t r ea tmen t ,  changes  in (Na +, K+) ATPase  ac t iv i ty  
d e m o n s t r a t e d  here  should be causal ly  re la ted  to  the  
r ep lacemen t  of cholesterol  by  desmostero l  in h e a r t  
p l a sma  membrane .  F r o m  the  resul ts  ob ta ined  for group C, 
where  v i r tua l ly  l i t t le  desmostero l  was found and  no 
increase in enzyme  ac t iv i ty  could be observed,  one can 
conclude t h a t  20.25-diazacholesterol  i tself has  no effect  on 
m e m b r a n a l  (Na +, K+) ATPase  ac t iv i ty .  

Zusammen/assung. Behand lung  mi t  20,25-Diazachole- 
s ter in  bzw. Tr iparanol  f i ihrt  bei  1Ratten zu einer Anh~u- 
lung yon  Desmos te r in  im t t e rzmuske l .  Gleichzeit ig 
k o m m t  es zu einer E r h 6 h u n g  der  spezif ischen (Na +, K+)- 
ATPase  Akt iv i t / i t  des Herzmuske l sako lemm.  Der Zusam- 
m e n h a n g  dieser be iden  Ph~Lnomene wird  d iskut ier t .  
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