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(CI,HgNS, p h e n o t h i a z o n i u m  ion). Therefore ,  N-[7-pheno-  
t h i az iny l - (10 ) -p ropy l ] - e thy l ened i amine  ( P P E D )  was pro- 
posed  as s t r u c t u r e  of t h e  me tabo l i t e .  I n  accordance  w i t h  
this ,  t h e  100  M H z - N M R - s p e c t r u m  (TMS as i n t e r n a l  
reference)  showed  abs o r p t i ons  a t  6 .8-7 .4  (8 a r o m a t i c  H), 
3.92 (NI~ -, t,  2 H, J ~ 7 Hz),  1.81 (C-CH~-C, s, 2 H) 
a n d  2.61 p p m  (N-CH~-, m, 6 H). The  U V - s p e c t r u m  wh ich  
closely r e s e m b l e d  t h a t  of peraz ine~  a n d  the  I R - s p e c t r m n  
also agreed  w i t h  t he  p roposed  s t ruc tu re .  UV-,  I R -  a n d  
mass - spec t r a  of t he  m e t a b o l i t e  a n d  of s y n t h e t i c a l l y  pre-  
p a r e d  P P E D  were i den t i ca l ,  as were t h e  RI  va lues  of t he  
two c o m p o u n d s  a n d  of t h e i r  sulfoxides  in  TLC (Table).  

I n  acu te  e x p e r i m e n t s  w i t h  50 m g / k g  peraz ine  pe r  os, 
P P E D  proves  to  be  a m i n o r  m e t a b o l i t e  in  r a t  l iver.  
R e p e a t e d  dosage  leads  to  a p rogress ive  increase  in i ts  
t i ssue  concen t r a t i on .  Af te r  t e r m i n a t i o n  of pe raz ine  admi -  
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n i s t r a t i on ,  t i s sue  levels  of P P E D  decl ine  m u c h  s lower  
t h a n  those  of o the r  me tabo l i t e s ,  a n d  P P E D  is st i l l  de tec t -  
able  in  va r ious  o rgans  2 weeks a f t e r  t he  las t  dosage.  

DisCussion. T h o u g h  t he  p ipe raz ine  r i ng  forms  p a r t  of a 
large  n u m b e r  of p h a r m a c e u t i c a l  compounds ,  a p p a r e n t l y  
n o t h i n g  was k n o w n  on i ts  m e t a b o l i c  d e g r a d a t i o n  in m a m -  
mals .  An  o x i d a t i v e  a t t a c k  on t he  c a r b o n  ske le ton  could be  
d e m o n s t r a t e d  b y  us 2 t h r o u g h  t h e  i den t i f i c a t i on  of a 
d ike top ipe raz ine  d e r i v a t i v e  w h i c h  is excre ted  in h u m a n s  
inges t ing  perazine .  The  occur rence  of P P A  in r a t  l iver  
shows t h a t  t he  p ipe raz ine  r ing  can  be  comple t e ly  degraded ,  
l eav ing  on ly  1 a m i n o  group.  P P A  cons t i t u t e s  a c o m m o n  
m e t a b o l i t e  of pe raz ine  and  promazine~.  

Zusammen/assung.  W i e d e r h o l t e  orale  Gabe  des Neuro-  
l e p t i k u m s  Pe raz in  (Tax i lan  | f f ihr t  bei  de r  R a t t e  zur  
IZumula t ion  e ines  M e t a b o l i t e n  m i t  tei lweise a b g e b a u t e m  
P ipe raz in r ing ,  N- [F -Pheno th iaz iny l -  (10)-propyl~-i i thylen- 
d i amin .  Seine K o n s t i t u t i o n  wurde  d u r c h  N M R -  u n d  
Massenspek t ro skop ie  sowie d u r c h  S y n t h e s e  gekl~irt. Als 
wei teres  A b b a u p r o d u k t  wurde  7-~Phenothiaz inyl - (10)] -  
p r o p y l a m i n  ident i f iz ie r t .  
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N e u r o n  P o p u l a t i o n s  i n  t h e  C e r e b e l l u m  o f  t h e  C a t  

R e c e n t  compar i sons  of t h e  ce rebe l lum to  a n e u r o n a l  
m a c h i n e  1 would  gain  in  v a l i d i t y  if cons ide ra t ion  were 
g iven  to t he  n u m e r i c a l  pa r am e t e r s .  I n  ce rebe l lum research,  
f ind ings  m a d e  on n o n - p r i m a t e s  are f r e q u e n t l y  cons idered  
app l i cab le  to  man ,  to  t he  e x t e n t  of in f luenc ing  cl inical  
neu ro logy  2. The  e n u m e r a t i o n  of t h e  cerebel la r  nuc lea r  
cells, so c lear ly  i so la ted  f rom o t h e r  n e u r o n a l  groupings ,  
r ender s  a n  exac t  a s s e s s m e n t  of t h e  ou t f low or i en ted  
cerebe l la r  c apac i t y  3 in  a g iven  species. Cell f requencies  in  
t h e  deep cerebel la r  grey of m a n  were found  to  be  b u t  a 
f r ac t ion  of t he  fo rmer ly  r epo r t ed  r ange  of f igures 4. Thus,  
e s t i m a t i o n  m e t h o d s  are appl icable ,  g iv ing  a h i g h  level  of 
confidence.  E s t i m a t e s  of t he  va s t  n u m b e r  of P u r k i n j e  
cells would  t e n d  to  be  less precise.  T he  wides t  r ange  of 
u n c e r t a i n t y  is necessar i ly  assoc ia ted  w i t h  a t t e m p t s  to  
e n u m e r a t e  t he  g r anu l a r  cells. The  ava i l ab le  e s t ima te  ~ for 
m a n  ranges  f rom 10 l ~  to  1011. Bas ic  ce rebe l la r  s t r u c t u r e  on  
t he  microscopic  level  is r e m a r k a b l y  c o n s t a n t  in  al l  ve r te -  
b ra te s .  I t  is of in t e res t  w h e t h e r  the  p r o p o r t i o n a t e  dis t r i -  
b u t i o n  of t he  c o n s t i t u e n t  n e u r o n a l  e l emen t s  is s imp ly  a 
f u n c t i o n  of b o d y w e i g h t  or size, or re la tes  to  o the r  factors.  

N e u r o n  nuc leo la r  c o u n t s  were car r ied  ou t  Oil 25 ~ m  
Nissl  s t a i ned  sect ions  of 5 ca t  cerebel la .  B r a i n s  were 
f ixed b y  per fus ion  and  s u b s e q u e n t  i m m e r s i o n  in n e u t r a l  
buf fe red  isotonic  formal in .  Coun t s  were m a d e  b y  periodic 
samples  of 10 sec t ion  in te rva l s .  A 5 sec t ion  per iod  was 

5 

used in 1 b ra in .  Compared  to  an  al l  sec t ion  count ,  t he  
expec t ed  loss of accu racy  4 is 2% only.  

There  is l i t t l e  v a r i a t i o n  a m o n g  cell f requencies  in t he  
deep cerebel la r  nuc le i  of 4 an ima l s  (Table  I). The  5th, a 
y o u n g  male  of low bodyweigh t ,  ha s  s ign i f i can t ly  lower 
cell n u m b e r s  ( P  0.005) in  al l  of t h e  nuclei.  P e r i n a t a l  
n a l n u t r i t i o n  is a poss ible  b u t  no t  p r o v a b l e  cor re la te  for 
t h i s  difference.  C o m p a r e d  to cell f requencies  in  t he  same 
nuc le i  of m a n  a, sh i f t s  in  p ropo r t i ons  are considerable .  
Homologies  here,  c o m p a r i n g  p r i m a t e s  to  non-p r ima tes ,  
are accep ted  now w i t h  few r e se rva t i ons  6,~. W h e r e a s  t he  
m e d i a l  nuc leus  of t he  ca t  a ccoun t s  for  35% of all  deep 
ce rebe l l a r  neurons ,  t he  hom01oge fas t ig ia l  nuc leus  of m a n  
c o n t r i b u t e s  on ly  1 .65% of t he  to ta l .  A g a i n s t  a n  a s sumed  
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Table I. Cell frequencies cerebellar nuclei 

Specialia EXPERIENTIA 28/3 

Cat Medial Right Lateral Total Medial Left nucleus Lateral Total 
nucleus nucleus nucleus nucleus interpositus nucleus 

interpositus 

1 3.5 y, 4 kgc~ 8470 10200 5360 24030 8490 10300 5180 23970 
2 1.5 y, 3.5 kg ~ 8045 10580 5260 23885 8325 10105 5225 23655 
3 1.5 y, 2.4 kg ~ 8860 10840 5450 25150 8710 10770 5640 25120 
4 4 y, 3,6 kgc~ 8850 10740 5480 25070 8800 10630 5440 24870 
5 2.5 y, 2.2 k g 6  7880 9540 4150 21570 8190 9770 4370 22330 
mean 8421 10380 5140 22940 8403 10314 5176 22989 
standard deviation ~ 431 473 503 1635 249 360 433 1409 
S.D. % ! 5.1 4.5 9.8 7.1 2.9 3.5 8.4 6.1 

Table II. Purkinje cell count and granular cells estimate in one female cat, 1.5-year-old, 2.4 kg 

Section number  Purkinje cells Granular cells Surface area granular Ratio of Purkinje Est imate of 
counted (mean in 1000 [/.In 2) cell layer ([Xli1 ~) to granular cells granular cells 

225 460 
250 1479 
275 1899 22.85 32,047,371 1:385 732,282 
300 3307 
325 2929 
350 3180 
375 3024 25.31 35,366,158 1:295 894,763 
400 3062 
425 3190 
450 3923 
475 3737 22.65 44,663,084 1:270 1,011,618 
500 4187 
525 3581 
550 2801 
575 2451 
600 1976 
625 1595 23.1.0 25,009,814 1:362 577,726 
650 858 
675 440 
700 78 

Total: 48,157 x 25 = 1,203,925 Purkinje cells, mean : 1 : 328 804,974 
1.2 x 106. estimate of granular ceils: 3.9 x 108. 

o v e r a l l  b o d y w e i g h t  r a t i o  of  20:1 ,  m a n  t o  ca t ,  d e e p  cere-  
b e l l a r  n e u r o n  s u m s  r e l a t e  12:1,  f a s t i g i a l  n u c l e a r  cel ls  
1 :1 .5 .  H e r e  cell  f r e q u e n c i e s  a r e  5 0 %  h i g h e r  in  t h e  ca t ,  n o t  
j u s t  p r o p o r t i o n a l l y  b u t  in  a b s o l u t e  t e r m s .  T h i s  f i n d i n g  
n e e d s  t o  be  e m p h a s i z e d  in  v i e w  of  t h e  d i v e r s e  c o n n e c t i o n s  
d e m o n s t r a t e d  for  t h e  c a t  f aS t ig i a l  n u c l e u s .  I n  t h e  c a t  t h e  
i n t e r p o s i t u s  n u c l e a r  c o m p l e x  a c c o u n t s  for  4 4 %  of  t h e  
t o t a l ,  in  m a n  for  6 %  o n l y ;  r e n d e r i n g  a r a t i o  o f  2 .8:1 .  T h e  
p r e d o m i n a n t l y  n e o c e r e b e l l a r  n u c l e u s  l a t e r a l i s  of  t h e  c a t  
c o n t r i b u t e s  2 1 %  to  t h e  n e u r o n  t o t a l ,  a g a i n s t  9 2 %  for  
t h e  d e n t a t e  n u c l e u s  o f  m a n ,  g i v i n g  a r a t i o  of  57:1 .  

P u r k i n j e  n e u r o n s  w e r e  c o u n t e d  i n  20 s e c t i o n s  o f  1 
a n i m a l  (25 p e r i o d  s a m p l e ) .  T h e  e s t i m a t e  of  1 . 2 •  
( T a b l e  I I )  fo r  t h e  n u m b e r  o f  P u r k i n j e  cel ls ,  w h e n  r e l a t e d  
t o  t h e  m o s t  r e c e n t  s a n d  a l so  h i g h e s t  e s t i m a t e  25 • 108 for  
t h e  n u m b e r  o f  P u r k i n j e  ce l l s  in  t h e  h u m a n  c e r e b e l l u m ,  
t h e  r a t i o  is 20:1 ,  t h e  s a m e  a s  t h e  a s s u m e d  r a t i o  o f  b o d y -  
w e i g h t .  R a t i o s  of  c o n v e r g e n c e  of  P u r k i n j e  to  s u b c o r t i c a l  
n e u r o n s  a r e  26:1  in  t h e  ca t ,  40 :1  in  m a n .  O n  t h e  b a s i s  of  
l o w e r  P u r k i n j e  cel l  e s t i m a t e s  for  m a n ,  h o w e v e r ,  a s  
s u p p l i e d  b y  ea r l i e r  a u t h o r s  5, 9, r a t i o s  d i f f e r  less .  T h e  n e e d  
for  m o r e  p r e c i s e  n u m e r i c a l  d a t a  a b o u t  m a n  is  a p p a r e n t .  

A f i r s t  a p p r o x i m a t i o n  o f  t h e  n u m b e r  o f  g r a n u l a r  cel ls  
i n  t h e  s a m e  c a t  c e r e b e l l u m  r e n d e r s  a n  e s t i m a t e  of  3.9 • 10 s 

(Table II). G r a n u l a r  cel l  l a y e r  s u r f a c e  a r e a s  a n d  cell  
d e n s i t i e s  w e r e  e v a l u a t e d  a t  f o u r  l eve l s .  T h u s  a r a t i o  of  
1 :325  P u r k i n j e  to  g r a n u l a r  ce l ls  is s u g g e s t e d .  A v a i l a b l e  
f i g u r e s  for  m a n  g ive  r a t i o s  f r o m  400 :1  to  6600 :1 .  

T h e  a b o v e  f i n d i n g s  c o u n s e l  a c a u t i o u s  a p p r o a c h  t o w a r d s  
e x t r a p o l a t i o n s  f r o m  c a t  t o  m a n ,  in  p a r t i c u l a r  as  c o n c e r n s  
p r o p o r t i o n a l  d i s t r i b u t i o n  of  o u t f l o w  f r o m  t h e  c e r e b e l l u m .  
F u r t h e r ,  t h e y  p r o v i d e  a g a u g e  for  b o t h  spec ies ,  for  t h e  
a s s e s s m e n t  w i t h i n  t h e  c e r e b e l l u m  of  p r o p o r t i o n s  r e l a t e d  
t o  p h y l o g e n e t i c  s t a g e s .  

Zusammen]assung. D a s  Verh~Lltnis d e r  g r a n u l & r e n  Zel-  
l e n  i m  C o r t e x  d e s  K l e i n h i r n s  b e i  I Z a t z e n  z u r  v o r h a n d e n e n  
A n z a h l  y o n  P u r k i n j  e -Ze l l en  i s t  k l e i n e r  a l s  b e i m  M e n s c h e n .  
D ie  Z e l l z a h l e n  s t e l l e n  e i n e n  G r a d m e s s e r  f i i r  d ie  p h y l o g e n e -  
t i s c h e  E n t w i c k l u n g  da r .  
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