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Monosynapt ic  Excitat ion of Spinal 7 - M o t o -  
neurones  f rom the Brain Stem 

I t  has  been repor ted  t h a t  in con t ras t  to a -motoneurones  
there  is no monosynap t i c  exc i t a to ry  act ion f rom p r i m a r y  
afferents  to y -motoneurones  which receive spinal  reflex 
act ions  t h rough  re la t ively  complex  pathways~,  e. On the  
o the r  hand,  the  dr iving effect  on muscle spindle afferents  
evoked f rom the  bra in  s t em m a y  indicate  a s impler  l inkage 
be tween  descending  fibres and  y-motoneurones  3. I t  has  
now been found t h a t  large monosynap t i c  E P S P s  can be 
evoked in y -motoneurones  by  impulses in fibres descend-  
ing f rom the  bra in  stem. 

The exper imen t s  were made  on adul t  cats  anaes the-  
t ized wi th  pen toba rb i tone - sod ium.  Glass capi l lary micro- 
e lectrodes (filled wi th  221/1 K-c i t ra te  or 32~I KC1 solution) 
were inser ted  a t  the  lumbar  level into the  mo to r  nucleus 
of the  ven t ra l  horn,  and y -motoneurones  were recorded 
intracellularly.  Motoneurones, as de te rmined  by  an ant i -  
dromic invasion f rom the  muscle nerves or the  ven t ra l  

which  was the  in te rva l  be tween  the  onse t  of the  negat ive  
def lec t ion in the  cord do r sum po ten t ia l  ( indicated by  
arrow) and the  onset  of the  E P S P .  The E P S P  followed a 
s t imulus  f requency  of more  t h a n  400 c/sec. These fea tures  
s t rong ly  suggest  a monosynap t i c  na tu re  of the  E P S P .  

Careful a d j u s t m e n t  of t he  s t imulus  s t r en g t h  showed 
t h a t  the  size of each u n i t a ry  E P S P  m a y  be as large as 
2.0-2.5 m V  (F, G) and  t h a t  a full-sized E P S P  is com- 
posed main ly  of a l imited n u m b e r  of these  large un i t a ry  
E P S P s .  The ampl i tude  of the  max ima l  monosynap t i c  
E P S P  reached 8-10 m V  and  could in i t ia te  a spike po- 
t en t ia l  (I). 

S t imula t ion  of the  cont ra la te ra l  spinal  cord (8-10 em 
ros t ra l  to the  recording site) also induced  E P S P s  wi th  a 
shor t  la tency.  However ,  the  segmenta l  de lay  was 0.9-1.0 
msec and sl ight ly (0.4-0.5 msec) longer t h a n  t h a t  f rom 
the  ipsi lateral  cord, suggest ing a d i synap t i c  l inkage or 
poss ib ly  an i nvo lvemen t  of slower conduc t ing  fibres. 

We  were unable  to evoke the  d i s t inc t  monosynap t i c  
E P S P  f rom the  bra in  s t em in abou t  hal f  the  y-moto-  
neurones  examined.  A poss ibi l i ty  m a y  be envisaged t h a t  
those  two kinds of y -motoneurones  d is t inguished  by  the  
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Each record in upper traces shows intracellular recordings from a y-motoneurone. Lower traces in A, B, F-I and middle traces in C-E 
are recordings from L7 dorsal root entry zone. Lower traces in C E show potentials recorded with the microelectrode at a just extra- 
cellular position. A, B show antidromie invasion from the L7-SI ventral roots. C, D show effects of stimulation of ipsilateral spinal 
cord at lower thoracic level, E after stimulation of contralateral spinal cord at the same level (dorsal columns were removed for 2 
segments at the level of stimulation). F I show EPSPs after stimulation of the ipsilateral lower brain stem at different strengths. 

Voltage calibration at A refers to this record only. Spike potentials in B and I are retouched. 

roots,  were ident i f ied as 7 -motoneurones  e i ther  by the  
slow conduc t ion  veloci ty  of the  axon (when the  ven t ra l  
roots  were intact)  or, in a few cases (when the  ven t ra l  
roots  were cut  for an t id romic  s t imulat ion) ,  by  the  lack 
of monosynap t i c  E P S P  f rom the  p r imary  afferents  even 
wi th  s t rong s t imula t ion  of the  whole dorsal  roots  of the  
same and ne igbbour ing  2 segments .  The neurone  illus- 
t r a t ed  in the  Figure A - I  was ident i f ied in the  la t t e r  way;  
A and B show t h a t  the  neurone  was exci ted  f rom the  
ven t ra l  roots  in an al l-or-none fashion wi thou t  graded 
prepotent ia ls .  

An E P S P  of a simple conf igura t ion  was induced by  a 
single shock s t imula t ion  b o t h  f rom the  ipsi lateral  spinal  
cord (C, D, 9.5 cm rost ra l  to  the  recording site) and f rom 
the  lower brain  s t em (F-I) ,  the  la t te r  being s t imula ted  
by  a t ungs t en  electrode s tereotac t ica l ly  placed by  means  
of a Horsley-Clarke appara tus .  The t ime course and the  
max ima l  ampl i tude  of the  2 kinds of E P S P s  were very  
similar, suggest ing t h a t  the  E P S P s  are med ia ted  by  the  
same fibre sys tem cont inu ing  f rom the bra in  s t em down 
to  the  lumbar  cord. The conduc t ion  veloci ty  of the  
descending t r ac t  is e s t ima ted  to be 90 m/sec. 

The la tency  of the  E P S P  was fixed and short .  The 
shor tes t  segmenta l  delay m a y  be tess t h a n  0.4-0.5 msec, 

presence  or absence of the  supraspina l  m o n o s y n a p t i c  
E P S P  cor respond to s ta t ic  and d y n ami c  y -motoneu-  
rones  4 6. 

Zusammen/assung. W~hrend  Reizung des caudalen  
H i r n s t a m m e s  wurden  durch  intrazellulXre Able i tung  mi t  
Mikroe lek t roden  monosynap t i s che  E P S P s  in lumbo-  
sakra len  y -Motoneuronen  registr ier t .  
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