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fond6e sur une d6mons t ra t ion  an%rieure p rouvan t  que 
p e n d a n t  l ' exc i ta t ion  les cat ions impor tan ts  forment  une 
seule couche  5~ la surface fonctionnetle du nerf. La formute 
est  employ6e pour  calculer  la dis t r ibut ion du chlorure. 
Le r6sul ta t  es t  en accord avee les valeurs exp6rimentales 
publi6es. 

E f f e c t s  o f  C h r o n i c  L e s i o n s  o f  t h e  P e d u n c l e s  o n  

C e r e b e l l u m  C h o l i n e s t e r a s e  A c t i v i t y ,  i n  t h e  

A l b i n o  R a t  

In  a prev ious  pape r  ~, t he  high true cholinesterase activ- 
i ty  of cerebel lum - p r e d o m i n a n t l y  localized in cerebellar 
cor tex  - has  been  re la ted  to  cerebello-petal  tracts,  with 
the  t e n t a t i v e  purpose  of apply ing  available information 
on the  ACh sys t em  in cerebel lum to a cholinergic mecha- 
nism of a f fe ren t  fibres. The hypothes is  was supported 
by:  (a) the  di f ferent ia l  d is t r ibut ion of true cholinesterase 
over  the  s t ruc tu ra l ly  uni form cerebellar cortex;  (b) the 
sens i t iv i ty  of some int racor t ica l  neurons to acetylcholine ; 
(c) the  presence  of chol ineacetylase  in some cerebellar 
a f fe ren t  sys tems .  

The p re sen t  p a p e r  concerns  the  fate of cerebellum cho- 
l inesterase a f te r  uni la tera l  lesions involving, more or less 
extens ively ,  cerebel lar  peduncles .  

Adul t  albino ra ts  of the  Wis ta r  s train were used through- 
out.  Surgical  p rocedure  was per formed aseptically, under  
nembu ta l  anes thes ia .  Pedunc les  were approached from 
the  IV ventr icle ,  the  e x t e n t  and the location of the lesion 
being r econs t ruc t ed  on necroscopic examinat ion.  In a few 
animals  only  the  open ing  of the  IV ventricle was per- 
formed (sham operat ion) .  

E s t i m a t i o n s  of enzyme  ac t iv i ty  were carried out on the 
10 th d a y  following the  opera t ion,  by the Warburg  mano- 
met r ic  m e thod ,  as prev ious ly  descr ibedL The two halves 
of the  cerebel lum of ope ra t ed  animals were tested sepa- 
rately,  while cerebel la  of controls  were tes ted in  toto, hav- 
ing previous ly  s t a t ed  the  same level of act ivi ty  in the two 
halves. All e s t ima t ions  were carr ied out  in duplicate,  
using acety l - f l -methylchol ine  and butyrylchol ine as 'spe- 
cific' subs t r a t e s  for t rue  (ChEI) and pseudo-(ChEII)  cho- 
l inesterase,  respect ively .  F resh  solutions of subst ra tes  
were used in each exper imen t ,  the  final concentrat ions  
being acetyl- /3-methylcholine 0.03 M and butyrylcholine 
0.01 M.  Resul ts  are expressed as ~zl of COz evolved/h/g 
of we t  we igh t  of t issue. 

The  Table  gives the  resul ts  - bo th  as absolute values 
and as per  cen t  fall in ac t iv i ty  - of seven animals out 
of a to ta l  of t w e n t y  opera ted .  Resul ts  were consis tent  for 
similar t y p e s  of lesions, and  only  the  typical  examples 
have been  r epo r t ed  so as to  summar ize  the course of 
even ts  dur ing  progress ive  change of location and ex ten t  
of peduncu la r  lesion. Values refer to ChEI,  no significant 
var ia t ion  hav ing  ever  been  found in ChEI I  act ivi ty.  

Uni la te ra l  lesions of cerebel lar  peduncles are followed 
by a fall in cerebe l lum C h E I  content ,  the  value depending 
on the  e x t e n t  and  locat ion of the  lesion and reaching its 
m a x i m u m  w h e n  all th ree  peduncles  are severed. Maximal 
drops in ac t iv i ty  range a round  60% in the  ipsilateral side 
and 40 % in the  con t ro la te ra l  one, each peduncle contr ibut-  
ing to a cer ta in  ex t en t ,  as roughly indicated by results of 
part ia l  lesions. 

L. SPERTI, S. SPERTI) and P. ZArTL Arch. ital. Biol. sper, 
in press. 

Table 
True cholinesterase activity of rat c(,rel)elhlnl after  unilat(,ral lesions 

involving eerebellar l)edun('h,s 

) 
Sham operation 

' (it 

Ih)mohlteral 
half 

Q MeCh % 

1014 

869 - 13 

785 - 24 

874 - 22 

408 - 52 

598 - 42 

487 - 50 

388 - 63 

Controlateral Contn)l 
h,alf ( in toto) 

t) MeCI' % iQ MeCh 

1008 994 

988 - I 995 

1044 0 1030 

1024 - 8 1119 

8()0 - 12 977 

880 - 15 1030 

817 - I0 976 

(:)35 - 39 1042 

ICp= inferior cen'bellar peduncle; MCP- mMdh' cerebellar pe- 
dunch'; SCP -- silrn'rior eerelwllar peduncle 

Q MoCh =~l  C()2]R wet weight of tisslle/h with avetyl-fl-methyl- 
choline as slnbstrate; % =- fall ill activity as per cent of the control 
tested ill the same experiment, which was of the s;inlt, litter of tilt" 

operated anin)al  

Figures for sham operaiitlu are tile Ilwatl (){ three experiments. 
l)rawings roughly indicate location arm extt,nt t)f lesions 

The disappearence of ChFA - in cerebel lum predomi-  
nant ly  localized in the  cor tex t-4 _ is clearly related to the  
degenerat ion of afferent  fibres (partially crossed), the  
efferent ones - a lmost  entirely nuclear in origin - being 
out  of question.  

As to the behaviour  of ChEf ill Waller |an degenera t ion ,  
afferent  t rac ts  to cerebellum seem then  to resemble pre- 
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gang l i a r  s y m p a t h e t i c  s r a t h e r  t h a n  pe r iphe ra l  m o t o r  
f ibres 6, the  C h E I  c o n c e n t r a t e d  a t  t he  s y n a p t i c  level be ing  
e x t e n s i v e l y  invo lved  as i nd i ca t ed  b y  the  h igh  d rops  in 
ac t iv i ty .  

T h e  d e p e n d e n c e  of cor t ico-cerebe l la r  C h E I  a c t i v i t y  
f rom the  i n t e g r i t y  of a f f e ren t  f ibres  closely agrees  w i t h  
h i s t ochem ica l  d a t a  of a se lec t ive  d i s t r i b u t i o n  of t h e  en-  
z y m e  in t h e  cor t ico-cerebe l la r  l ayers  c o n t a i n i n g  a f f e ren t  
t e r m i n a l s  ~-4. B o t h  fac t s  fit  in w i th  t he  a b o v e - m e n t i o n e d  
i n f o r m a t i o n  to  s u p p o r t  a poss ible  chol inerg ie  m e c h a n i s m  
of s ome  cerebel lar  a f f e r en t  s y s t e m s ,  

L. SPERTI a n d  S. SPERTI 

Is t i lu to  di Fis iologia e Is l i tu to  di Chimica  Biologica del- 
l 'Univers i td  di Padova,  J u n e  18, 7959. 

R iassun to  

Lesioni  un i l a t e ra l i  n e l l ' a m b i t o  dei pedunco l i  cerebel lar i  
sono segui te ,  nel  r a t t o ,  da  u n a  c a d u t a  de l l ' a t t iv i tX coli- 
ne s t e r a s i ca  v e r a  del cerve l le t to ,  che r a g g i u n g e  i valor i  m a s -  
s imi  del 60% nel la  m e t ~  ips i la te ra le  e del  40% in que l l a  
con t ro l a t e r a l e  net caso  di sezione to ta le  dei t re  peduncol i .  
In  n e s s u n  caso l 'a t t ivi t /~ della p seudo-co l ines t e r a s i  ~ ri- 
s u l t a t a  s i g n i f i c a t i v a m e n t e  mod i f i ca t a .  

5 C. H. SA~,VYER and W. H. HOLLtNSHEAD, J. Ncurophysiol. 8, 
137 (1945). 

6 R. COUTEAIJX, Int. Rev. Cytol. 4, 335 (1955). 

Effects of Midline Cerebel lar  Spl i t t ing  and of 
Les ions  in Cerebral  Cortex  on Cerebe l lum 

Chol ines terase  Act iv i ty ,  in the Albino Rat  

Chronic  un i l a t e r a l  sec t ion  of r a t  cerebel la r  pedunc l e s  
h a s  been  s h o w n  ~ to  r educe  t r u e  cho l ines t e r a se  a c t i v i t y  
(ChEI)  in b o t h  h o m o t a t e r a l  and  c o n t r o l a t e r a l  h a l v e s  of 
ce rebe l lum,  d rop  v a lu e s  r a n g i n g  a r o u n d  60% a n d  40% 
respec t ive ly .  R e s u l t s  h a v e  been  refer red  to tile degene ra -  
t ion  of a f f e r en t  f ibres  e n d i n g  in cerebel lar  co r t ex  - where  
C h E I  is h i g h l y  c o n c e n t r a t e d  2-5_, a pa r t i a l  i n t r ace rebe l l a r  
c ross ing  ~ poss ib ly  a c c o u n t i n g  for t h e  c o n t r o l a t e r a l  effect .  

P a r t i a l  or t o t a l  m i d - s a g i t t a l  d iv is ion  of ce rebe l lum - 
i nvo lv in g  on ly  t h e  f ibres  c ross ing  t he  mid l ine  - ha s  now 
p roved  to  give,  in t h e  two  h a l v e s  of ce rebe l lum,  b a l a n c e d  
d rops  of C h E I  ac t i v i t y ,  a p p r o a c h i n g ,  w h e n  d iv is ion  is 
comple te ,  t h e  fall v a lu e  p r e v i o u s l y  o b t a i n e d  in the  con t ro -  
la tera l  s ide of ce rebe l lum.  As in t he  case of lesions of 
cerebel lar  pedunc le s ,  no s ign i f i can t  v a r i a t i o n  was  ever  
f ound  in p s e u d o c h o l i n e s t e r a s e  (ChEII )  a c t i v i t y .  Resu l t s ,  
s c h e m a t i c a l l y  r e p r e s e n t e d  in Tab l e  I, refer  t h e n  on ly  to  
ChEI ,  a n d  are in each  case t he  m e a n  of t he  va lue s  ob- 
t a ined  on t h e  two  h a l v e s  of ce rebe l lum,  wh ich  n e v e r  dif- 
fered more  t h a n  3%.  
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Table I 
ChEI activity of rat cerebellum following mid-sagittal division 

~EX 879 
-11 70 

QCO 985 
,1,-15Fo 

QCO 1080 

N 
"-337o 

QCO 9'/6 

Drawings outline the extension of the lesion 
QEX, Qco = ChEI activity of the operated animals and of the controls, 
expressed as ~xl C02/g wet weight of tissue]h, with acetyl-fl-methyl- 
choline as substrate. Per cent falls in activity are also reported. 
In each experiment, the control was of the same litter as the oper- 

ated animal 

Table I I  
ChEI activity of rat cerebellum following more or less extensive 

ablations of cerebral cortex 

QEX lU0(R) 0 
111,5(~ .+ 2 % 

QCO 1125 

G 
QEX 1010(R~ - 1 

979(L) -,4 

QCO 1018 

0 
QEX 1150(R) +1% 

1195 (L) + 5 ~. 

QCO 1135 

Drawings ontline the cortical lesion 
QEX, Qco = as defined in "Fable I. R and L between brackets indicate 

the right and left half of cerebellum 

The  d rop  in C h E I  a c t i v i t y  is on ly  t he  c o n s e q u e n c e  of 
t he  d e g e n e r a t i o n  of a f f e ren t  t e r m i n a l s  in cerebel lar  cortex.  
D e a f f e r e n t a t i o n  of p o n t i n e  n e u r o n s ,  r e l a y i n g  impul ses  
f r om cerebra l  cor tex ,  no  longer  r e p roduc e s  t h e  effects  of 
sec t ion  of midd le  cerebel lar  pedunc le ,  c o n t a i n i n g  ponto-  
cerebel lar  axons .  Tab le  I I  s c h e m a t i c a l l y  r e p r e s e n t s  the 
r e su l t s  of more  or less e x t e n s i v e  a b l a t i ons  of cerebral  
c o r t e x :  no  va r i a t i on  in e i the r  C h E I i  or  C h E I  a c t i v i t y  has 
eve r  be e n  found  in the  two  ha lve s  of ce rebe l lum.  

L. SPERTI a n d  S. SPERTI 

Is t i tu lo  di Fis iologia e Is t i tu to  di Chimica Biologica del- 
l' Universit~t di Padova,  J u n e  18, 1959. 

R iassun to  

L a  div is ione  s ag i t t a l e  m e d i a n a  del ce rve l le t to  ~ seguita,  
nel  r a t i o ,  da  u n a  egna le  d i m i n u z i o n e  del la  a t t i v i t ~  coli- 
n e s t e r a s i c a  v e r a  nelle due  metX del  cerve l le t to ,  che  rag- 
g iunge ,  nei casi di d iv is ione  comple t a ,  va lor i  che si avvi- 
c inano  a quell i  o s se rva t i  nel la  m e t ~  con t ro l a t e r a l e  per 
sezione to ta le ,  un i l a t e ra le ,  dei peduncol i .  

Les ion i  del ia  cor tecc ia  cerebrale ,  a n c h e  se es tese ,  non 
mod i f i c a no  l ' a t t iv i tA co l ines te ras ica  v e r a  del cervelletto.  

I n  n e s s u n  easo v e n n e r o  o s se rva t e  modi f icaz ion i  del- 
l ' a t t iv i tX pseudoco l ines t e r a s i ca .  


