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Af te r  dialysis  the  mater ia l  of each  of t he  3 peaks  ob ta ined  
was concen t ra t ed  and tes ted  for chemotac t i c  a c t i v i t y  as 
p rev ious ly  descr ibedL The  ma te r i a l  of t h e  first  and 
second peak  had  no chemotac t i c  ac t iv i ty ,  whereas  the  
ma te r i a l  of  the  th i rd  peak  induced p ronounced  migra t ion .  
B o t h  ha lves  of t he  th i rd  peak  were  equa l ly  ac t ive  (Figure 
2). I t  has  been shown t h a t  the re  is a good corre la t ion 
be tween  molecular  we igh t  and e lut ion v o l u m e  from 
Sephadex  co lumns  s. FLODm and KILLANDER 9 h a v e  
d e m o n s t r a t e d  tha t ,  by  f i l t ra t ion of serum th rough  a 
Sephadex  G-200 column,  3 peaks are  obtained,  the  first  
peak  consis t ing of 19s-7s mater ia l ,  the  second peak  of 
7s-4s and the  th i rd  peak  of 4s and smaller  mater ia l .  This  
suggests t h a t  the  cy to tax ins  recovered in t he  th i rd  peak  
consist  of 4s or  smaller  mater ia l .  NILSSON and ~V[UELLER- 
EBERHARD 10 have  however  presented  evidence  t h a t  the  
complex  of the  complemen t  componen t s  C'5 and 6 which 
has  been identif ied as c y t o t a x i n  n has a sed imenta t ion  
coeff icient  h igher  t han  9.5s. This  complex  would  pre- 
s u m ab ly  be eluted in the  first  peak, ye t  in our  exper iments  
no chemotac t i c  ac t iv i ty  was de tec ted  in this  fract ion.  
This  could be due to the  fact  t h a t  in the  present  experi-  
men t s  separa t ions  have  been per formed a t  s l ight ly  
alkal ine pH,  where the  C'5, 6 and 7 complex  dissociates 
and is the reby  inac t iva t ed  ~0. 

Ac t iv i t y  could however  be  de tec ted  in the  first  peak  
under  s l ight ly  di f ferent  expe r imen ta l  condit ions.  2 frac- 
t ions were  ob ta ined  f rom chemotac t i c  serum by  am-  
m o n i u m  sulphate  prec ip i ta t ion :  f rac t ion 1: 0-0.33 
sa tura t ion  ; f rac t ion  2 : 0.33-0.7 sa tura t ion.  Bo th  f ract ions  
were  found to be  chemotac t ic .  Af te r  c h r o m a t o g r a p h y  of 
f rac t ion 1 on Sephadex  G-200 chemotac t i c  a c t i v i t y  was 
de tec ted  in the  first  peak.  A similar  ch romatograph ic  
separa t ion  of f ract ion 2 showed ac t iv i ty  in the  th i rd  peak  
only,  t he  first  and second peaks being inact ive .  I t  is 
possible t h a t  the  ac t i v i t y  in the  f irs t  peak  is due  to a 
C'5, 6 and  7 complex.  Again  the  chemotac t i c  a c t i v i t y  
found in the  th i rd  peak  canno t  be a t t r i bu t ed  to this 

complex.  Consequent ly ,  t he  presence of more  t h a n  one 
po lymorph  c y t o t a x i n  in se rum m u s t  be considered.  This  
v iew could expla in  the  a p p a r e n t  discrepancies  be tween  
our  previous  f indings t h a t  fo rmat ion  of chemotac t i c  
a c t i v i t y  does no t  para l le l  fo rmat ion  of hemoly t i c  comple-  
m e n t  e and those  of ~vVARD, COCHRANE and MU]~LLER- 
EBERHARD ~ t h a t  the  chemotac t i c  a c t i v i t y  in serum is 
due  to  C'5, 6, 7 complexes .  

I t  has  been shown t h a t  the  cy to t ax ins  formed in fresh 
se rum on in te rac t ion  wi th  an t igen -an t ibody  mix tu res  are  
specific to  po lymorphs .  I n  a first  series of exper iments ,  
se rum exer ted  a sl ight  effect  on mononuc lea r  ceils; b u t  i t  
was no t  clear whe the r  th is  was an unspecific response or  
whe ther  small  quant i t i es  of a mac rophage  cy to tax in*  were 
present .  F u r t h e r  exper iments  wi th  d i f ferent  pools of 
normal  rabb i t  se rum have  however  shown tha t  such sera 
conta in  va ry ing  and somet imes  considerable  chemotac t i c  
a c t i v i t y  for mononuc lea r  cells (Table). The  p ronounced  
effect  observed  wi th  cer ta in  sera suggests the  presence of 
a c y t o t a x i n  for mononuc lea r  cells. The  mechan i sm of its 
fo rmat ion  remains  unknown.  

The d a t a  presented  give evidence  for the  occurrence of 
several  cy to t ax ins  in r abb i t  serum. A t  least  2 di f ferent  
cy to tax ins  for po lymorphs  and 1 c y t o t a x i n  for mono-  
nuclear  cells h a v e  been demons t r a t ed  12,18. 

Zusammenfassung. Die Un te r suchungen  zeigen, dass 
mehrere  Zy to t ax ine  im Kan inchense rum v o r h a n d e n  sein 
kOnnen. Zwei davon  wirken spezifisch auf  Granu lozy ten  
und ein anderes  spezifisch auf mononuklea re  Zellen. 
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Chemotactic activity for mononuclear cells in normal rabbit serum 

Test solution Mononuclear 
cells/field 

Gey's solution 0 

Casein (10 mglml Gey's solution) (positive control) 292 
20% normal rabbit serum in Gey's solution 177 
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Presynaptic Inhibition by Gastrocnemius-  
Soleus Nerves 

Synchronous  exc i ta t ion  of Group I afferent  fibres of 
nerves  to f lexor  muscles of cat  h ind l imb induces pre- 
synapt ic  inhibi t ion of the  monosynap t i c  reflex in response 
to s t imula t ion  of e i ther  f lexor  or  ex tensor  nerves l ,~  No 
ev iden t  p resynap t ic  inhibi t ion  was found following the  
electr ical  s t imula t ion  at  Group  I s t rength  of the  nerves  
to t he  extensor  muscles of hip, ankle and toe 1,z However ,  
afferent  volleys following the  cont rac t ion  of an extensor  

muscle,  such as the  gas t rocnemius  medial is  (MG), cause 
p resynap t i c  inhibi t ion  of I a  afferent  t e rmina l s  f rom 
nerves  to ex tensor  and f lexor muscles 3. Fur the rmore ,  a 
brief  t e tan ic  s t imula t ion  (4 s t imul i  a t  250/scc) a t  Group I 
s t rength  appl ied to t he  la tera l  gast rocnemius-soleus  
(LGS) nerve  can induce  a p resynapt ic  inhibi t ion of the  
monosynap t i c  reflex response evoked  by  s t imula t ing  the  
nerve  to  the  agonis t  muscle MG 4,5. 

I n  the  present  exper iments  the  mechan i sm invo lved  
in the  inhibi t ion of the  monosynap t i c  ref lex following a 
br ief  t e tan ic  s t imula t ion  of Group I fibres of an agonis t  
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ex tenso r  n e r v e  were r e i n v e s t i g a t e d  b y  t e s t i n g  t he  exc i ta -  
b i l i ty  of s ingle m o t o n e u r o n e s .  

Material and methods. T h e  e x p e r i m e n t s  were  p e r f o r m e d  
in 9 cats ,  sp ina l ized  a t  T z , - L  z level  u n d e r  N e m b u t a l  (35 
m g / k g  i.p.) anaes thes i a ,  cu ra r i zed  a n d  dee f fe ren ted  f rom 
L5 to  S , ;  t h e  n e r v e s  to  MG a n d  L G S  musc les  were  i so la ted  
a n d  c u t  d i s ta l ly .  A glass m i c r o p i p e t t e ,  f i l led w i t h  3 M  
KC1 a n d  h a v i n g  a r e s i s t ance  of 5 -8  M O h m s ,  was  used for  
i n t r ace l l u t a r  r eco rd ing  f r o m  a l p h a  m o t o n e u r o n e s ,  i den t i -  
fied b y  a n t i d r o m i c  s t i m u l a t i o n .  

W h e n  m o t o n e u r o n e s  were  f o u n d  t o  be  m o n o s y n a p t i c -  
Mty exc i ted  b y  MG s t i m u l a t i o n ,  t h e  s y n a p t i c  exc i t ab i l i t y  
was t e s t ed  fo l lowing br ief  c o n d i t i o n i n g  t r a i n s  (4 s t imul i  
a t  250/see a t  G r o u p  I s t r e n g t h )  app l i ed  to L G S  nerve .  
Single t e s t  s t imu l i  were g iven  to  MG n e r v e  a t  i n t e rva l s  
f rom 0-500  msec f rom t he  b e g i n n i n g  of t he  c o n d i t i o n i n g  
s t imu la t i on .  F o r  each  v a l u e  of i n t e r v a l  6 exc i t ab i l i t y  
t es t s  were r e p e a t e d  a t  i n t e r v a l s  of 3 sec. T he  s t r e n g t h  of 
t he  t e s t  s t imu lus  was t h e  lowes t  necessa ry  to  evoke,  w h e n  
uncond i t i oned ,  a ref lex  d i scha rge  w i t h  a 1:1  response  - 
s t imu lus  ra t io .  W i t h  t he  same  c o n d i t i o n i n g  procedure ,  
br ie f  pulses  of c u r r e n t  were t h e n  g iven  in t race l lu la r ly% 
a t  j u s t  s u p r a t h r e s h o l d  i n t ens i t y ,  in  o rde r  to  t e s t  t h e  pos t -  
s y n a p t i c  m e m b r a n e  e x c i t a b i l i t y  accord ing  to  FRANK a n d  
~?'UORTES 7 

Results. Br ie f  t e t a n i c  s t i m u l a t i o n  of  L G S  n e r v e  a f t e r  a 
l a t ency  of a b o u t  15 msec  induces  u sua l ly  a c o m p l e t e  in-  
h i b i t i o n  of  t h e  m o n o s y n a p t i c  d i scha rge  of  s ingle  MG m o t o -  
neurones .  T h e  i n h i b i t i o n  las t s  up  to  280 rese t .  A p a r t i a l  
i n h i b i t i o n  c~n be  o b s e r v e d  for  t h e  n e x t  100-150 rese t .  A 
sample  g r a p h  is r e p o r t e d  in  F igure  C. T h e  s ame  e lec t r ica l  
s t i m u l a t i o n  of L G S  n e r v e  also gives  a depress ion  of t h e  
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d i r ec t  response  to t he  i n t r ace l l u l a r  s t imulus .  Th i s  d i r ec t  
r e sponse  is c o m p l e t e l y  abo l i shed  up  to  100 msec f rom t h e  
b e g i n n i n g  of t he  cond i t i on ing  s t i m u l a t i o n  a n d  r e s to red  
d u r i n g  t h e  n e x t  50-100  msec.  The  depress ion  is re la ted ,  
as expec ted ,  w i t h  some degree  of a f t e r - h y p e r p o l a r i z a t i o n .  
S imi la r  resu l t s  were o b t a i n e d  in  L G S  m o t o n e u r o n e s  
fo l lowing c o n d i t i o n i n g  s t i m u l a t i o n  of t h e  MG nerve .  N o t  
a l l  t h e  m o t o n e u r o n e s ,  however ,  showed  i n h i b i t i o n  w h e n  
t e s t e d  w i t h  s y n a p t i c  exc i t a t ion .  

Discussion and conclusions. T h e  resu l t s  he re  r e p o r t e d  
g ive  f u r t h e r  ev idence  t h a t  t he  m o n o s y n a p t i c  re f lex  
r e sponse  of s ingle  m o t o n e u r o n e s  e v o k e d  b y  s t i m u l a t i n g  
a n  e x t e n s o r  n e r v e  is gene ra l ly  i n h i b i t e d  for a t i m e  
r a n g i n g  f rom 150-400 msec  by  a f f e r en t  vo l leys  f rom 
agon i s t  nerves .  The  i n t r ace l l u l a r  t e s t  s t imu l i  i n d i c a t e  t h a t  
b o t h  p o s t s y n a p t i c  a n d  p r e s y n a p t i c  i n h i b i t i o n  cause  th i s  
re f lex  depress ion .  Since t h e  e x c i t a b i l i t y  of p o s t s y n a p t i c  
m e m b r a n e  was found  depressed  d u r i n g  t h e  f i rs t  50-200 
msec in  d i f f e ren t  m o t o n e u r o n e s ,  a f t e r - h y p e r p o l a r i z a t i o n  
a n d  p o s t s y n a p t i c  i n h i b i t o r y  m e c h a n i s m s  b y  R e n s h a w  
cells a n d  b y  Golgi  t e n d o n  o rgans  (see re fe rence  in s) seem 
to  b e  invo lved .  A p r e s y n a p t i c  i n h i b i t o r y  m e c h a n i s m ,  how-  
ever,  a c c o u n t s  for  the  s u b s e q u e n t  i n h i b i t i o n  l a s t i ng  u p  
to  200-400 msec,  since t he  e x c i t a b i l i t y  of t h e  pos t -  
s y n a p t i c  m e m b r a n e  is b a c k  to  n o r m a l  a n d  n o  h y p e r -  
p o l a r i z a t i o n  is f o u n d  7 a f t e r  a t i m e  n o t  longer  t h a n  200 
msec.  

I n  a g r e e m e n t  w i t h  p r e v i o u s  resu l t s  4,s, o b t a i n e d  in t h e  
s ame  e x p e r i m e n t a l  c o n d i t i o n  a n d  in w h i c h  t h e  i n h i b i t i o n  
of a m o n o s y n a p t i c  re f lex  r e sponse  r eco rded  f rom a m o t o -  
n e u r o n e  pool  was  c o r r e l a t e d  w i t h  t h e  p r i m a r y  a f f e r e n t  
depo la r i za t ion ,  t he se  f ind ings  show t h a t  vol leys  f rom a n  
e x t e n s o r  n e r v e  cause  p r e s y n a p t i c  i n h i b i t i o n  of I a  a f f e r e n t  
t e r m i n a l s  of agon i s t  nerves .  However ,  a f r ac t ion  of  I a  
end ings  be long ing  to  a n  ex t enso r  n e r v e  could n o t  be  in-  
h i b i t e d  b y  a f f e r en t  a c t i v i t y  f rom a n  agon i s t  n e r v e  as no  
ref lex  i n h i b i t i o n  was  o b s e r v e d  in  some m o t o n e u r o n e s  ~. 

Riassunto. L a  s t imolaz ione  e l e t t r i ca  del  n e r v o  L G S  
induce  l ' i n ib iz ione  de l la  scarc ia  r i f lessa del  s ingolo m o t o -  
n e u r o n e  e v o c a t a  da l la  s t imo laz ione  del  n e r v o  MG. I1 t e s t  
di  ecc i t ab i l i t~  i n t r ace l lu l a r e  d i m o s t r a  t h e  l ' i n ib iz ione  
p r o v o c a t a  da  m e c c a n i s m i  sin pre-  che pos t s inap t i c i .  

L. PROVINI, IV[. DECANDIA a n d  M. MARIETTI 
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Exeitability tests performed in MG motoneurones following condi- 
tioning stimulation of LGS nerve. In (A) and (B) examples of intra- 
cellular recordings are reported. First spike of each record follows 
the LGS stimulation. At the arrows, test stimuli were applied to the 
MG nerve (A) and to the same motoneurone (B) following the 
beginning of the conditioning stimulation with the interval indicated 
in reset. Spikes are retouched. In the graph (C) the % of the moto- 
neurone response (100% corresponding to a 1:1 response - stimulus 
ratio) to MG nerve (o-o) and direct motoneurone stimulation (o-o) 
are plotted against time from the beginning of the conditioning 

stimulation. 
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