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c h r o m a t o g r a p h y  or b y  t h i n  layer  c h r o m a t o g r a p h y  an d  
ident i f ied,  us ing  a s t a n d a r d  as reference.  Lip ids  were 
s t a ined  w i t h  R o d a m i n e  6G, and  p h o t o g r a p h e d  u n d e r  UV-  
l ight .  F u r t h e r m o r e ,  l ec i th in  and  lysolec i th in  were ident i -  
fied w i t h  the  t e s t  for chol ine  n.  Reagen t s  used were prod-  
uc t s  of Carlo E r b a  R S  for c h r o m a t o g r a p h y ;  s t a n d a r d s  
for l ipids were suppl ied  b y  Sigma. 

Results. I n  t he  e x p e r i m e n t s  r epo r t ed  i t  is s h o w n  t h a t ,  
d u r i n g  asept ic  autolysis ,  phospho l ip ids  are des t royed  in 
t he  same  way  (qua l i t a t ive ly)  in  h e a r t  and  liver,  while  
k i d n e y  seems to b e h a v e  dif ferent ly .  The  pa r t i a l  d isap-  
pea rance  of lec i th ins  and  p h o s p h a t i d i l e t h a n o l a m i n e  an d  
card io l ip in  (d iphosphat id i lg lycer ide)  and  t he  con tem-  
p o r a r y  a p p e a r a n c e  of lyso lec i th in  and  o the r  lyso com- 
p o u n d s  can  be  seen:  th i s  a p p e a r a n c e  is m u c h  b e t t e r  

Paper chromatograms according to MARINETTI to illustrate the dif- 
fereneer in phospholipid composition of normal and autolytic rabbit 
tissues. The chromatogram was stained with Rodamine 6 G and 
photographed under UV-light. Spots I and 2 belong to heart phos- 
pholipid, 3 and 4 to kidney, and 5 and 6 to liver. Spots 1, 3, and 5 
are phospholipid of normal tissue: the nrore polar component, the 
dark, spread-out spot at the top is eardiolipin; below cardiolipin 
the two light spots arc from phosphatidilethanolamine and lecithin; 
the lower spots are in tim region of sphingomyelin and phospha- 
tidilinositol, but for these components there is much disagreement 
in the literature. Spots 2, 4, and 6, from the bottom upwards, are 
lysoleeithin, lysophosphatidilethanolamine (in the area of phospha- 
tidilinositol and sphingomyelin), lecithin, a non-identified spot, and 

eardiolipln. On the solvent front are migrated neutral lipid. 

d e m o n s t r a t e d  b y  t h e  specific t e s t  no t  r epo r t ed  here  for 
t h e  amino  groups  an d  for choline.  The  controls ,  m a d e  b v  
i n c u b a t i n g  phospho l ip id  f rom n o r m a l  t issue a n d  phospho -  
l ipid s t a n d a r d  in t h e  same  cond i t ion  of t issue in autolysis ,  
show a p a r t i a l  d e s t ru c t i o n  of card io l ip in  an d  phospha t i d i l -  
e t h a n o l a m i n e  (bu t  no t  as c lear ly  as in  t issues in autolysis) ,  
an d  do n o t  show d e s t r u c t i o n  of leci thin,  as we have ,  
obviously ,  w i t h  lec i th inase  in t h e  same w ay  as d u r i n g  
autolysis .  F r o m  n o n - p u b l i s h e d  d a t a  we found  t h a t  t he re  
is a r e m a r k a b l e  l ibe ra t ion  of f a t t y  acids a n d  t h e  q u a n t i t y  
of these  r ecovered  is s to ich iomet r i ca l ly  super ior  to  d isap-  
pea red  leci thin,  a n d  m a y  p a r t l y  come f rom hydro lys i s  of 
p h o s p h a t i d i l e t h a n o l a m i n e  an d  cardiol ipin,  or p a r t l y  f rom 
hydro lys i s  of t r ig lycer ides  of t issues.  In  t h e  l iver,  t he  
a m o u n t s  of lyso lec i th in  fo rmed  is equa l  to  t h e  lec i th in  
t h a t  d isappears ,  a n d  t h e  a c t i v i t y  is h igher  t h a n  in k i d n e y  
an d  hea r t .  

We  can  the re fore  say  t h a t  d u r i n g  au to lys i s  t he re  is a 
phospho l ipa se  A a c t i v i t y  in  all t h r ee  o rgans  c o m p a r e d  
w i t h  the  endogenous  lec i th in  ; we c a n n o t  ye t  say, however ,  
t h a t  t he re  is a h y d r o l y t i c  a c t i v i t y  aga ins t  p h o s p h a t i d i l -  
e t h a n o l a m i n e  a n d  cardiol ipin ,  because  of t h e i r  b reak -  
down, as a l r eady  men t ioned ,  in t h e  m e d i u m  used for 
autolysis .  

Th i s  is on ly  a p r e l i m i n a r y  note ,  b u t  we can  a n t i c i p a t e  
t h a t  asept ic  au to lys i s  could be a good m e t h o d  for s t u d y i n g  
the  p a t h w a y s  of endogenous  l ipid c a t a b o l i s m  12. 

Riassunto. Gli a u t o r i  h a n n o  s t u d i a t o  il c o m p o r t a m e n t o  
dei fosfolipidi  d u r a n t e  l ' au to l i s i  a sep t ica  di cuore,  r e n e e  
fegato di coniglio. Dai  r i su l t a t i  o t t e n u t i  conc ludono  che 
si h a  a t t i v i t ~  fosfolipasica in  t u t t i  e t re  gli o rgan i  conside-  
raf t  verso le leci t ine  endogene  del tessuto,  a t t i v i t ~  difficil- 
m e n t e  ev idenz iab i l e  in  v ivo  con a l t re  tecniche.  
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E x c i t a t i o n  of S h a m  Rage  B e h a v i o u r  by Con-  
tro l led  Electr ica l  S t i m u l a t i o n  of Group  I M u s c l e  

Afferents  I 

I t  is genera l ly  a s sumed  t h a t  g roup  I muscle  a f fe ren ts  
exclus ive ly  p ro j ec t  on to  s egmen ta l  levels of t he  sp ina l  
cord  a n d  the  cerebel lum2,  w i th  t he  possible  excep t ion  of 
g roup  I a f fe rents  f rom the  fore l imb which  seem to p ro jec t  
to the  m o t o r  co r t ex  as well 3. I n  s u p p o r t  of th i s  opinion,  
h igh  r a t e  s t i m u l a t i o n  of g roup  I f ibres  of the  h a m s t r i n g  
ne rve  could no t  induce  e lec t rocor t i cograph ic  or beha -  
v ioura l  a rousa l  of i n t a c t  u n r e s t r a i n e d  cats ,  no r  could i t  
d i scharge  re t i cu la r  un i t s  ~. Since i t  is k n o w n  t h a t  d i f fe ren t  

effects m a y  be o b t a i n e d  b y  work ing  on p r e p a r a t i o n s  w i t h  
d i f fe rent  ex c i t ab i l i t y  backgrounds ,  we h a v e  t e s t ed  muscle  
a f fe ren t  s t i m u l a t i o n  in t h e  acu te  decor t i ca te  an imal .  

Results. I n  20 acu te  decor t i ca te  cats ,  0.1 msec,  100-600 
c/sec r e c t a n g u l a r  pulses were de l ivered  to t h e  cen t r a l  
s t u m p  of a cu t  h a m s t r i n g  ne rve  t h r o u g h  a b ipo la r  col lar-  
t ype  e lec t rode  carrier ,  t h e  p r o x i m a l  e lect rode be ing  a lways  
t h e  ca thode .  The  s t imu lus  t h r e s h o l d  for the  m o s t  exc i t ab le  
group I f ibres  was  per iodica l ly  checked  b y  CRO m o n i t o r -  
ing f rom t h e  sciat ic  t r u n k  a b o v e  t h e  e n t r a n c e  of t h e  h a m -  
s t r ing  nerve ,  a n d  found  to r e m a i n  c o n s t a n t  t h r o u g h o u t  
t h e  whole  ex p e r i men t .  S t i m u l a t i n g  vo l tages  were a lways  
ind ica t ed  as mul t ip le s  of th i s  t h r e sho ld  vo l t age  (T m e a n -  
ing t imes  th resho ld) .  



316 Specialia EXPEEIENrlA XXII/5 

In  12 ou t  of 20 decor t ica te  animals ,  sham rage out-  
bur s t s  could be cons i s ten t ly  elici ted by  s t imula t ing  the  
h a m s t r i n g  nerve  a t  in tensi t ies  lower t h a n  1.70 T. In  10 
animals  in tens i t ies  below 1.50 T, and in 2 animals  as low 
as 1.36 T were effective.  In  5 decor t ica te  animals  in 
which a t  the  end of the  expe r imen t  the  dorsal  root  electro-  
g ram was recorded,  as well  as in 5 in tac t  animals  unde r  
ba rb i tu ra t e  anaes thes ia  in which  th is  cont ro l  was per-  
formed,  group II  t h r e sho ld  ranged be tween  1.70 and  
2.12 T, conf i rming  previous  observa t ions  by  o the r  
au thors  4& The Figure  summar izes  an expe r imen t  in 
which  the  muscle a f ferents  evoking s h a m  rage were 
clearly ident i f ied  by  dorsal  root  recording.  I t  was shown 
in th is  an imal  t h a t  s t imula t ion  of the  left h a m s t r i n g  
nerve  a t  300 c/sec a t  a s t r eng th  of 6.08 V (i.e. 1.45 t imes  
the  th resho ld  ac t iva t ion  of the  nerve,  0.055 V:  B, uppe r  
tracing) cons t an t l y  elici ted a v io lent  ou tbu r s t  of sham 

rage (A, middle  port ion) ,  ident ical  to  t h a t  induced  by  
tact i le  s t imul i  (A, lower port ion).  The animal  was t h e n  
anaes the t i zed  wi th  pen toba rb i t a l  and  immobi l ized wi th  
gallamine.  By leading f rom dorsal  roo t  L7 (B, lower  
tracings),  i t  was shown t h a t  group I th resho ld  was  stil l  
0.055 V and  t h a t  s t imul i  of 0.08 V (1.45 T) p roduced  a 
pure  ac t iva t ion  of group I fibres, the  most  exci table  
group  II  f ibres being ac t iva ted  on ly  a t  a much  h igher  
vol tage  (2.0 T). 

To rule out  the  poss ibi l i ty  t h a t  rage mechan i sms  were 
no t  d i rec t ly  exci ted by  group I volleys,  bu t  r a t h e r  b y  
impulses  in skin or h igh  th resho ld  muscle  a f ferents  gen-  
e ra ted  by  a reflex muscle  cont rac t ion ,  a few decor t ica te  
animals  were  immobi l ized  wi th  gal lamine soon af ter  t he  
th resho ld  vol tage  for a group I vol ley eliciting s h a m  rage 
was found:  the  same group I volleys t h a t  were previous ly  
capable  of eliciting rage ou tbu r s t s  could still induce a 
marked  mydr ias is  and  a defini te  increase in blood pres-  
sure. B o t h  p h e n o m e n a  d i sappeared  a f te r  decerebra t ion.  
Finally,  t he  hypo thes i s  t h a t  group I impulses m i g h t  
evoke s h a m  rage by  exc i ta t ion  of the  cerebellar  mech-  
an isms regula t ing rage behaviour~,  has  been  d i sproved  
by  the  possibi l i ty  of inducing rage ou tburs t s  by  s t imul i  
l imited to  group I af ferents  af ter  acute  abla t ion  of the  
whole cerebellum. 

U p w a r d  conduc t ion  of group I a f ferent  impulses  to  
h igher  bra in  s t em levels, t h o u g h  unexpec ted  on the  evi- 
dence of previous  authors ,  is l ikely to have  been shown in 
our  expe r imen t s  because of the  high exc i tab i l i ty  of the  
decor t ica te  cat.  Al terna t ive ly ,  descending influences f rom 
cerebra l  co r t ex  and  subcor t ica l  s t ruc tu res  migh t  depress  
t r ansmiss ion  of group I volleys to the  spino-ret icular ,  or 
o the r  ascending  p a t h w a y s  in the  in tac t  and decerebra te  
animal,  and  emphas ize  i t  in the  decor t ica te  s ta te .  

Riassunto. La st imolazione e le t t r ica  ad al ta  cadenza  
(100-600 c/sec) del puro  con t ingen te  di fibre muscolar i  
a p p a r t e n e n t i  al gruppo I ~ in grado di  sca tenare  accessi 
di falsa r abb ia  nel  ga t to  decort icato,  anche  dopo ablazione 
del cervel le t to  e somminis t raz ione  di curar izzant i .  
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Sham rage outbursts upon 300 c/sec stimulation of group I afferents 
in the left hamstring nerve. In A, the polygraph recording of sham 
rage behaviour: EMG = electromyogram of the left triceps muscle; 
R = respiration; BP = femoral arterial pressure. In B, the nerve 
monitor represents 15 superimposed sweeps of electrical response to 
threshold activation of the hamstring nerve, led from the sciatic 
nerve at a short distance from the stimulating cathode. Large de- 
flection on the left is shock artefact, followed by a barely detectable 
neural potential. In B, tracings indicated under dorsal root are mono- 
phasic records (15 superimposed sweeps) from cut dorsal root L7, 
upon stimulation of the left hamstring nerve at the amplitudes indi- 
cated. Stimulation recording distance is 11.2 cm. Note that the time 

base is different for nerve monitor and dorsal root tracings. 
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