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way.  To 12.5 ml  of 1 :100 G.P.  s e rum d i lu ted  in E D T A  
buf fe r  a t  37 ~ were added  4.0 ml  ice-cold E A C '  1, 4, 2 (Hu).  
The  m i x t u r e  was held  a t  37 ~ for  2 min  t h e n  13.3 ml  ice- 
cold E D T A  buf fe r  added  a n d  t he  suspens ion  was cent r i -  
fuged a n d  dra ined .  The  ceils were washed  once w i t h  13.3 
ml  ice-cold E D T A  buffer .  T he  cells were suspended  in 
4.5 ml  of cold VBS,  a zero t i m e  sample  t aken ,  and  t he  
suspens ion  t r a n s f e r r e d  to t he  15~ ba th .  T h e  r eac t ion  
was s a m p l e d  as before.  E* m a d e  f rom E A C ' I , 4 ,  2 (Hu) 
a n d  H u  C '3  was p r e p a r e d  b y  add ing  4.0 ml  ice-cold 
E A C ' I , 4 , 2 ( H u )  to  13.5 ml  1 :10  'M'  a t  37~ This  mix-  
t u r e  was held  a t  37 ~ for 2 min,  t h e n  t he  E* p r e p a r a t i o n  
was comple t ed  and  t he  t e r m i n a l  t r a n s f o r m a t i o n  fol lowed 
as descr ibed  above .  I n  add i t ion ,  a con t ro l  was inc luded  
which  lacked  a C' 3 source b u t  was  o therwise  m a n i p u l a t e d  
as descr ibed.  The  d a t a  are r ep re sen t ed  in F igure  2 a n d  
show aga in  t h a t  E* p r e p a r e d  f rom G.P.  C '3  comple tes  t he  
t e r m i n a l  r eac t ion  more  r ap i d l y  t h a n  does E* m a d e  f rom 
H u  C'3. 

Discussion. F r o m  Figures  1 a n d  2 i t  seems reasonab le  
to  sugges t  t h a t  t he  lower r a t e  of t he  t e r m i n a l  r eac t ion  of 
H u  C' c o m p a r e d  to  G.P.  C'  is due  to  t h e  E A C '  1, 4, 2 + C' 3 
step.  T h a t  is, t h e  n a t u r e  of t he  E* w i t h  r ega rd  to  i ts  ly t ic  
r a t e  seems to  be d e t e r m i n e d  b y  t he  r e a c t a n t s  which  con-  
v e r t  E A C ' 1 , 4 , 2  to  E*. W h e n  E A C ' 1 , 4 , 2  cells are pre-  
pa red  us ing  H u  C', t h e  t e r m i n a l  r eac t ion  will a ssume t he  
h ighe r  r a t e  if G.P.  s e rum furn ishes  t he  C'3.  Whi l e  
E A C ' 1 , 4 , 2  m a d e  f rom G.P.  C'  will p roduce  a slow- 
r eac t ing  E* if H u  se rum is the  source of C' 3. The  reac t ion  
E A C ' 1 , 4 , 2  + C '3  + E* ha s  been  shown  to  proceed  b y  
more  t h a n  one  s tep  in b o t h  G.P.  1~ and  H u  C ' u  due  to  

t he  ex is tence  of severa l  C '3  s u b c o m p o n e n t s .  F u r t h e r  
s t u d y  of t he  difference of t he  H u  a n d  G.P.  t e r m i n a l  reac-  
t ion  r a t e s  will r equ i re  the  use of C '3  s u b c o m p o n e n t s  to  
def ine precise ly  t h e  i n t e r m e d i a t e  a t  w h i c h  the  dif ference 
emerges  13. 

Zusammen/assung. Mit  M e e r s c h w e i n c h e n - K o m p l e m e n t  
sensibi l i s ier te  S c h a f e r y t h r o c y t e n  ( E A C ' I , 4 , 2 )  w u r d e n  
e inerse i ts  m i t  Meerschweinchen- ,  andere r se i t s  m i t  mensch -  
l i chem C '3  in I n t e r m e d i / i r f o r m  (E*) gebrach t .  Sic wur-  
den  im e r s t en  Fa l l  r a sche r  lysiert ,  als im  zwei ten  Fall .  
Es  wi rd  v e r m u t e t ,  dass  h a u p t s ~ c h l i c h  die E A C ' I , 4 , 2  
+ C ' 3 - R e a k t i o n  ftir die un te r sch ied l i che  W i r k u n g  v o n  
Meerschweinchen-  u n d  m e n s c h l i c h e m  K o m p l e m e n t  in  der  
T e r m i n a l p h a s e  de r  H~imolyse v e r a n t w o r t l i c h  ist. 
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Phospholipid Catabolism in Some Organs of 
Rabbit During Aseptic Autolysis 

Almos t  n o t h i n g  is k n o w n  a t  p re sen t  a b o u t  phospho l ip id  
ca tabo l i sm.  In  some tissues,  phospho l ipase  ac t iv i t i es  were 
shown  in v i t ro  l-~: phospho l ipase  A ac t iv i ty ,  wh ich  was 
found  in d i f fe ren t  t issues,  was m a d e  ev i den t  on ly  aga ins t  
r a t  l iver  endogenous  phospho l ip ids  7,s. B u t  the  d a t a  
ava i l ab le  do n o t  fu rn i sh  conclus ive  i n f o r m a t i on  a b o u t  t he  
p a t h w a y s  t h a t  ope ra te  in  v ivo ;  t h e y  deal  w i t h  a l a t e n t  
ac t iv i ty ,  wh ich  is in  ba l ance  a n d  is p r o b a b l y  m a s k e d  in 
t issues,  in  vivo,  b y  o t h e r  e n z y m a t i c  act ivi t ies .  

Using,  as m e t h o d  of research,  asept ic  autolysis ,  we 
t r i ed  to show changes  in phospho l ip id  c o n t e n t  of d i f fe ren t  
organs,  due  to hydro lys i s  b y  phospho l ipase  ac t iv i ty .  
D u r i n g  asept ic  au to lys i s  9, m a n y  e n z y m e  act ivi t ies ,  
ca theps ins ,  a n d  o t h e r  acid hydro lases  become  free - ac- 
t iv i t i e s  which  are no t  seen in i n t a c t  cells. Therefore  we 
t h o u g h t  t h a t  possible  phospho l ipase  a c t i v i t y  m i g h t  be- 
come man i f e s t  u n d e r  these  condi t ions .  

Material and methods. Por t i ons  of r a b b i t  hea r t ,  k i d n e y  
a n d  liver,  r e m o v e d  f rom an i m a l s  i m m e d i a t e l y  a f t e r  be- 
h e a d i n g  and  b leed ing  in ster i le  condi t ions ,  were k e p t  in 
asept ic  au to lys i s  a t  p H  4.5, accord ing  to t he  m e t h o d  used 
b y  DIANZANI 9. Af te r  6 days  of i n c u b a t i o n  a t  37~ the  
t i ssues  were r emoved ,  weighed,  a n d  e x t r a c t e d  for l ipid 
analysis .  I n  o rder  to  exclude  t he  poss ib i l i ty  t h a t  phospho-  
l ipids in  the  same e x p e r i m e n t a l  cond i t ions  were h y d r o -  
lysed, a l iquo ts  of phospho l ip ids  e x t r a c t e d  f rom n o r m a l  
t i ssues  a n d  s t a n d a r d  phos pho l i p i d  were i n c u b a t e d  in the  
same cond i t ions  of t i ssues  in  au to lys i s  w i t h  a n d  w i t h o u t  

phospho l ipase  A (as source of phospho l ipase  A snake  
v e n o m  Na/a naja was used, suppl ied  b y  Miami  Serpen-  
t a r ium,  Flor ida) ,  in f inal  so lu t ion  of 2.5 m g %  in the  same 
buf fe r  a ce t a t e  p H  4.5; t he  m e d i u m  in wh ich  the  phospho-  
l ipid was i n c u b a t e d  con t a ined  also bov ine  se rum a l b u m i n  
(suppl ied b y  the  I n s t i t u t o  Sieroterapico  Toscano Sclavo) 
in  f inal  c o n c e n t r a t i o n  of 0 .065%. The  samples  i n c u b a t e d  
w i t h  snake  v e n o m  were used as s t a n d a r d  for lysoleci thin,  
p rev ious  to  e x t r a c t i o n  w i t h  c h l o r o f o r m - m e t h a n o l  (2:1). 

L ip id  e x t r a c t i o n  was car r ied  ou t  e i t he r  on  some po r t i on  
of d i f fe ren t  o rgans  no t  in au to lys is  used as control ,  or on 
t i ssue  in  autolysis .  Tissue was e x t r a c t e d  3 t imes  w i t h  20 
vo lumes  of c h l o r o f o r m - m e t h a n o l  2 :1  (v/v) and  t he  com- 
b ined  e x t r a c t s  w a s h e d  accord ing  to FOLCH 1~ Phospho-  
l ipids were sepa ra t ed  b y  silicic acid i m p r e g n a t e d  p a p e r  
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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) .  


