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Table II 
Action of Insulin on the Glucose Uptake and Oxigen Consumption 

of the Spinal Cord. Buffer Gey and Gey. Not anesthetised 

Mean ! a t P No. 
experiments 

Glucose uptake mg × 1/)0 mg of tissue 
Insulin 10 1 0.328 0.027 14 

1.867 0.05< P < 0 . 1  
Control . . 0-304 0.033 14 

Oxygen consumption: microlitres >" 10o mg of tissue × h 

Insulin 10 1 12.3 1.06 1.1211 0 - 2 < P < 0 . 3  14 

Control . . 12-7 0-65 14 

In  Table I I I  the  resul ts  are ob ta ined  by  exac t ly  follow- 
ing RAFAELSEN'S t echn ique :  t h a t  is to  say,  a f t e r  previ-  
ously anes the t i s ing  the  ra t  wi th  a m ix tu r e  of 50°/0 C O J O  v 
In  th is  kind of tes t ,  the  spinal  cord appears  sensi t ive  to 
the  act ion of insulin because the  difference in glucose 
c o n s u m p t i o n  of t he  t issue wi th  and  w i thou t  insul in is 
s ignif icant .  There  is, however ,  no s ignif icant  di f ference in 
the  oxygen  consumpt ion .  

Table I I I  
Action of Insulin on the Glucose Uptake and oxigen Consumption 
of the spinal Cord. Buffer Gey and Gey. Anesthetised with a CO2/O 2 

mixture at 50% 

IMean ] a t P No. 
experiments 

Glucose uptake: m g ×  loo ing of tissue 

Insulin 10 1 0.485 0.021 I 9 
3.8693 <0.01 

C o n t r o l . .  0.290 0.029 9 

Oxygen consumption: microlitres × 100 mg of tissue × h 

Insulin 10 -1 17.1 2.07 ! 8 
0.5263 0.6< P < 0 . 7  

Control . . 16.6 1.38 8 

Discussion. We were able to conf i rm RAFAELSEN'S re- 
sults, a l though  our  own d a t a  give t h e m  a d i f fe rent  in ter-  
p re ta t ion ,  because  we observed  t h a t  the  spinal  cord is 
only sensitive to  insulin when  the  ra t  has  been  previous ly  
anes the t i sed  wi th  COe. The basal  g lucose-uptake  is the  
same in the  expe r imen t s  bu t  in the  t e s t  m a d e  w i thou t  
anesthesia ,  no effect  is p roduced  w h e n  add ing  th is  hor-  
mone.  Similar  resul ts  h a v e  ob t a ined  URELES and  MUR- 
RAY e, because t h e y  have  found t h a t  r. c. b. up t ake  of 
1 la~ t r i i odo thyron ine  increases e i ther  wi th  m a r k e d  CO 2 
re ten t ion  (pat ients)  or w h e n  the  btood has  been  bubb led  
wi th  CO 2 into the  flask in vitro. 

J. L. I{-CANDELA and  
D. MARTIN-HERNANDEZ 

Instituto de Metabolisrno y Nutrieidn, Madrid (Spain), 
June 9, 1959. 

Rdsumd 

La moelle 6pini~re ne pa ra t t  pas  sensible X l ' insul ine 
in vitro si elle p rov ien t  d ' un  an imal  d6capit6 alors qu 'el le  
l ' es t  de faTon significat ive (P  < 0,01) si l ' an imal  6tai t  
anesth6si6 avec un m61ange de CO2/O 2 ~ 50%. 

A. URELES and M. MURRAY, cited by M. W. HAMOLSKY et al., 
J. clin. Endocrin. Met. 19, t03 (1959). 

Ion  A d s o r p t i o n  and E x c i t a t i o n  II 

I t  has  been  shown in a previous  c o m m u n i c a t i o n  1 t h a t  
the  in te rna l  and ex te rna l  ion concen t r a t ions  of nerve  can 
be re la ted  to the  ne t  q u a n t i t y  of ions f luxing dur ing  the 
passage  of a single impulse  by  the  express ion  [ = A r 
( C i -  Co). I t  was  also deduced  t h a t  t he  ions involved 
in these  fluxes form a mono laye r  a t  the  nerve  surface and 
t h a t  t h e y  are no t  hyd ra t ed .  This  was t aken  as an in- 
d ica t ion  t h a t  exc i t a t ion  m a y  be accompan ied  by  an 
adso rp t ion -deso rp t ion  process.  

The q u a n t i t y  Ar has been def ined as t h a t  volume of the 
nerve  subs tance  in which  the  ionic concen t r a t ion  cor- 
r e sponds  to  t h a t  of the  nerve  in ter ior  or to  t h a t  of the 
b a t h i n g  solut ion depend ing  on the  presence  or  absence 
of the  flux quan t i t y .  

The a d v a n t a g e  of th is  fo rmula t ion  is t h a t  by  sum- 
m a t i n g  the  flux values  over  all such un i t  vo lumes  avail- 
able, the  gross ion concen t r a t i on  dif ference be tween  the 
axop lasm and  the  b a t h i n g  fluid can be expressed  in te rms 
of the  flux q u a n t i t y  charac te r i s t ic  of a single discharge.  

Since A r  can also be r ega rded  as a sor t  of ' ex t ended  
surface ' ,  being in fact  only  one ha l f  of an ion th ick  and 
s i tua ted  p r e s u m a b l y  a t  the  func t iona l  surface of the  nerve, 
th is  surface m a y  be cons idered  as hav ing  the  same ionic 
compos i t ion  as t he  nerve  inter ior .  This  sugges ts  t h a t  the 
forces which  opera te  in ma in t a in ing  the  ionic composi t ion  
of the  nerve  in ter ior  are ident ical  wi th  those  which 
ma i n t a i n  the  ionic compos i t ion  of the  nerve  surface. 
Conven ien t ly  these  forces m a y  be charac te r ized  as ad- 
so rp t ion  forces, opposi te  and equal  in m a g n i t u d e  to  the 
po ten t i a l s  as given for each ionic species by  the  relat ion 
E k T/e in (C~/Co). 

I t  follows f rom such a v iew t h a t  since the  surface 
mono laye r s  of t he  maj or m o n o v a l e n t  ions can be regarded 
as spat ia l ly  super imposed ,  the  res t ing  po ten t i a l  of the  cell 
m a y  be as sumed  to  co r respond  to  t he  algebraic  sum of the 
po ten t i a l s  due  to each of the  ma jo r  ions r ep re sen ted  a t  the 
surface, This  leads to the  express ion  

R.P.  = k T/e l n ( K J K  o × Na i /Na  0 × C10/Cli). 

Taking  the  ex te rna l  concen t r a t i ons  of K and Na  ions as 
K 0 =  22 mM/kg and  Na 0 =  440 mM/kg 2 and  the  in- 
te rna l  ones as K i ~ 345-3 mM/kgandNa  i = 62.5 mM/kg l, 
and  using the  va lue  of 59 m V  for the  cor rec ted  rest ing 
po ten t i a l  of the  squid g ian t  axon  3, one ob ta ins  f rom the 
above  formula  the  rat io C10/C1 i - 4.5. 

According to the  d a t a  of BEAR and  SCHMITT 4 th is  ratio 
is a b o u t  4, t he  a g r e e m e n t  b e t w een  th i s  va lue  and  the 
one ca lcula ted  above sugges t ing  t h a t  the  a s sumpt ion  in- 
volved  in the  formula t ion  is essent ia l ly  correct .  

I wish to thank Dr. B. W..ZWEIFACH for his kind advice and in- 
terest. 

E. ASCHHEIM 

Department o] Pathology, New York University, Bellevue 
Medical Center, New York, May 25, 1959. 

Rdsumd 

Une faqon s imple  de formuler  le po ten t ie t  de repos de 
l ' axone  g6ant  du Calmar  est  pr6sent6e. L '6qua t ion  est 

1 E. ASCHHEIM, Science 129, 779 (1959). 
2 A. L. HODGKIN, Biol. Rev. Cambridge Phil. Soc. 26,339 (1951). 
3 A. L, HODGKIN and B. KATZ, J. Physiol. 108, 37 (1949). 
4 R. S. BEAR and F. O. SCHMITT, J. cell. comp. Physiol. 14, 205 

(1939). 
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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- 

I A. S. V. I{ln~t;EN and L. M. CIIIPMAN, J. Physiol.  / /4 ,  2911 (1951). 
8 S, C. Slll.;N, P. (;REENFIKLI)) arid E. J. ]{OI.:LL, J, colllp. NeuroI, 

10'2, 717 (l(.)5,q). 
4 (;. IL I(.ol~l.l.E, J. colllp, Neurol. too, 211 (195.1). 


