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A D e s c e n d i n g  P a t h w a y  w i t h  M o n o s y n a p t i c  
A c t i o n  o n  F l e x o r  M o t o n e u r o n e s  

Alpha  mo toneu rones  of the  lumbosacra l  region in the  
ca t  receive m o n o s y n a p t i c  E P S P s  f rom descending p a t h -  
ways:,~. E x t e n s o r  mo toneu rones  receive th is  ac t ion  f rom 
the  ipsi la teral  la tera l  ves t ibu la r  (Deiters ')  nucleus s. The 
p a t h w a y  to f lexor mo toneurones  also descends  f rom supra-  
spinal  cent res  bu t  does no t  or iginate  in Dei ters '  nucleus ~. 
The aim of the  p resen t  expe r imen t s  has been to  f ind the  
origin of t he  p a t h w a y  f rom which  monosynap t i c  E P S P s  
can be evoked in f lexor motoneurones .  

Cats anaes the t i zed  w i t h  chloralose and  para lysed  w i t h  
Flaxedi l  were used for in t racel lu lar  recording f rom moto-  
neurones.  S te reo tax ic  s t imula t ion  was made  in the  bra in  
s t em af ter  ve rma l  cerebe l lec tomy wi th  a th in  t ung s t en  
electrode ( insulated b u t  for the  tip) agains t  an ind i f fe ren t  
e lectrode in  t he  neck muscles.  At  the  lower thoracic  level, 
the  dorsal  columns were r emoved  for abou t  two segments  
and  the  spinal  cord hemisec t ioned  con t ra la te ra l  to t he  
side of mo toneurona l  recording.  The ven t ra l  roots  were 
left in tact .  Microelectrodes  filled wi th  2 M  K-c i t ra te  and a 
res is tance of 3-5 MX2 were used. Recordings  were made  
f rom 25 f lexor mo toneurones  in which  a monosynap t i e  
E P S P  was evoked on s t imula t ion  of ven t ro la t e ra l  funicles 
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The upper traces in A-C are intracellular recordings from a posterior 
biceps-semitendinosus (PBSt) motoneurone. The lower traces in A 
and B and the middle trace in C are recorded from the L7 dorsal root 
entry zone. Lowermost trace in C is recorded after withdrawal of the 
mieroeleetrode to a just extraceUular position. Voltage calibration 
refers to microelectrode recordings only. A shows the maximal 
monosynaptic Ia EPSP fronl the PBSt nerve. B shows the effect of 
supramaximal stimulation of the ipsilateral ventrolateral funicles in 
the lower thoracic region. In C the brain stem is stimulated in the 
hatched area in the drawing (D), which represents a transverse sec- 

tion of the brain stem at a level 6.5 mm rostral to obex. 

in the  thoracic  region (Figure, B). The  ceils were ident i -  
fied by  an t id romic  s t imula t ion  of the  axon at  a per iphera l  
level. A monosynap t i c  E P S P  can be evoked in f lexor 
motoneurones  f rom a dorsomedia l  region in the  upper  
medul la  and  lower pons.  Figure, C shows t h a t  s t imula-  
t ion  of th is  region produces  a descending  volley conduc ted  
a t  abou t  120msec (middle t race  in C) and an E P S P  in a 
f lexor mo toneurone  af ter  a segmenta l  l a tency  of 0.6 msec, 
which  shows t h a t  the  l inkage is inonosynapt ic .  The ampli-  
tude  of the  E P S P  from the  bra in  s t em corresponds  to  the  
ampl i tude  of the  early E P S P  evoked by  max imal  s t imu-  
la t ion of the  ipsi lateral  ven t ro la te ra l  funicles (Figure, t3) 
and is abou t  25% of t he  ampl i tude  of t he  max ima l  homo-  
n y mo u s  Ia  E P S P  (Figure, A; note  different  vol tage 
ca l ibra t ion  in A and B). Careful explora t ion  in a t rans-  
verse p lane  revealed t h a t  the  effect  is evoked at  ve ry  low 
threshold  ( <  0.05 mA) f rom the  h a t ch ed  region in the  
drawing.  The  region ex tends  for several  mi l l imetres  in a 
ros t rocauda l  direction,  b u t  there  was a large increase in 
th resho ld  w h e n  the  s t imula t ing  e lect rode was m o v e d  in 
the  ros t ra l  d i rect ion to the  midpon t ine  level. 

Fibres  f rom dif ferent  cent res  descend in the  region 
f rom which  these  low th resho ld  effects are evoked 3 and 
i t  is no t  possible to disclose the  origin of the  axons  wi th  
m o n o s y n a p t i c  effect  on f lexor motoneurones  only  f rom 
the  s t imula t ion  exper iments .  However ,  there  is evidence 
t h a t  the  axons  do not  or iginate  f rom the  medial  ves t ibu lar  
nucleus because  descending monosynap t i c  E P S P s  can be 
evoked in f lexor  motoneurones  f rom the  thoracic  region 
several  weeks af ter  comple te  des t ruc t ion  of t he  ipsi- 
la teral  media l  ves t ibu lar  nucleus 4. Our s t imula t ion  ex- 
pe r imen t s  sugges t  t h a t  t he  axons  do no t  come f rom 
cent res  ros t ra l  to  the  lower  pons.  I t  is t en t a t i ve ly  sug- 
gested t h a t  t he  p a t h w a y  wi th  monosynap t i c  connec t ion  
to f lexor  motoneurones  is ret iculospinal .  

Zusammen/assung. E r reg u n g  eines dorsomedia len  
S t ammhi rngeb ie t e s  ve ru r sach t  ein monosynap t i sches  
E P S P  in Motoneuronen  der  Beugemuskeln .  
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A c t i o n  of  C o r t i s o n e  o n  H u m a n  F i b r o b l a s t s  in  
v i t r o  

H u m a n  embryon ic  cells can  be ma in ta ined  for several  
m o n t h s  in vi t ro  w i th  r e t en t ion  of some of the i r  in v ivo 
proper t ies  ~,~. These cells are p robab ly  der ived f rom 
m e s e n c h y m a l  ceils. Therefore,  since cort isone is one of 
t h e  fac tors  control l ing t h e  me taob l i sm of m e s e n c h y m a l  

t issue in v ivo  a, i t  seems i m p o r t a n t  to s t u d y  the  behav iour  
of these  ceils when  they  are exposed to a med ium conta in-  
ing th is  hormone .  
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Materials and methods. Two cell s t ra ins  or iginat ing 
f rom h u m a n  embryon ic  lung were used. One strain,  $41, 
was ob ta ined  f rom Dr. LEONARD HAYFLICK, and the  o ther  
s train,  referred to here as HAB,  was s t a r t ed  by  ourselves.  
Lung  t issue f rom a 4-month-o ld  embryo  was d iv ided in to  
2 pieces which were f r agmen ted  and minced  separa te ly  
wi th  pai red forceps and  placed into 2 Pe t r i  dishes. One 
dish conta ined  m e d i u m  suppl ied wi th  2.5/~g/ml cortisone. 
The f r agmented  tissues, a f te r  being asp i ra ted  several  
t imes  wi th  nu t r i en t  medium,  were placed in cul ture  flasks 
covered wi th  a lumin ium foil and  incuba ted  in a 37~ 
humidif ied  a tmosphe re  wi th  5% CO v Tissue cul ture 
me thods  and the  nu t r i en t  med ium 4 and  t ryps in  used were 
the  same as descr ibed by HAYFLICK and  ~/~OORHEAD e. 
Cortisone ace ta te  (Vitamix Corp., USA) was added  to pre-  
wa rmed  m ed ium in bo th  a final concen t ra t ion  of 2.5/~g/ml 
and of 50 #g/ml.  

Results. At the  21st passage,  s t ra in  $41 was  spl i t  into 
two series: one was cu l t iva ted  fu r ther  in the  original 
med ium (BME), the  o ther  in th is  med ium conta in ing  
cort isone at  a concen t ra t ion  of 2.5 I*g/ml. The series car- 
ried in BME died a t  the  48th passage;  the  series supple-  
men t ed  wi th  cort isone died a t  the  65th passage.  A cul ture 
was removed  f rom its cor t i sone-conta in ing  med ium at the  
38th passage and rep la ted  in BME wi thou t  cortisone.  I t  
died at  the  50th passage.  

Bo th  series of s t ra in  H A B  which were carried in two 
dif ferent  media  were assayed at  the  l l t h  passage for 
p la t ing  efficiency: Pe t r i  dishes were seeded wi th  100 cells 
each f rom the  cort isone series, and o ther  dishes wi th  an 
equal  n u m b e r  of un t r ea t ed  cells. 10 days  later  the  
colonies which  formed were s ta ined and counted,  a group 
of a t  least  7 cells being considered as a colony. An average 
of 17 colonies per  dish were formed in the  un t r ea t ed  series 
and 27 in the  cort isone t r ea ted  series (cortisone 2.5/~g/ml). 
At  the  25th passage cul tures were made  f rom the  2 series 
wi th  an initial inoculum of 2.5 . 104 cells/ml. The cells 
f rom 4 cul tures  of each series were counted  dai ly for 9 
days.  Cells were t ryps in ized  and  s ta ined wi th  t r y p an e  
blue for count ing.  Resul ts  p lo t t ed  on g rowth  curves rep- 
resent ing  the  average count  (Figure) showed a genera t ion  
t ime of 24 h for the  cells ma in ta ined  in BME and 20 h for 
the  cells ma in ta ined  in BME wi th  cort isone (2.5/~g/ml). 

This  s t ra in  was also carried in BME s u p p l e m e n t e d  wi th  
50 #g /ml  of cortisone.  No s t imula t ing  ac t ion  was  observed  
wi th  th is  concen t ra t ion  of the  h o rmo n e ;  never theless ,  
there  was no g rowth  inhibi t ion.  

The H A B  cells cu l t iva ted  in BME died at  the  61st 
passage.  The cul ture or iginat ing f rom the  same tissue, 
which  was grown in the  med i u m supp lemen ted  wi th  2.5 
pg /ml  of cortisone,  died a t  the  76th passage.  

Discussion. In  our exper iments ,  h u m a n  embryonic  
s t ra ins  which  can be ma in t a ined  for long per iods  in dif- 
fe rent  t issue cul ture  media~, ~ could be carr ied for longer 
per iods  wi th  the  addi t ion  of cortisone.  The l i fespan of the  
two cell s t ra ins  ma in t a ined  in med i u m conta in ing  the  
ho rmone  a t  a concen t ra t ion  of 2.5/~g/ml increased respec-  
t ive ly  by  35 and 25%. This effect  seems to d i sappear  
when  the  ho rmone  is w i thdrawn ,  since s t ra in  $41 grown 
in cort isone med i u m lasted as long as the  s t ra in  in the  
controls  when  rep la ted  in BME. TODARO and  GREEN 5 
could also increase the  l i fespan of h u m a n  embryon ic  
s t ra ins  wi th  the  addi t ion  of a lbumin  to the  medium,  and  
GILLETTE et al. found t h a t  cort isone de layed  the  degenera-  
t ive changes  of organized skin in vi t ro  ~. The h o rmo n e  also 
had  a s t imula to ry  effect  on cellular g rowth  of s t ra in  HAB,  
which  was evidenced by  the  shor ten ing  of t he  genera t ion  
t ime  and the  increase in the  p la t ing  efficiency. This  effect  
was previous ly  d e m o n s t r a t e d  by  CASTOR 7 in his work  
wi th  h u m a n  f ibroblasts .  ARPELS et  at. s also found a sus- 
ta in ing  effect  of hydrocor t i sone  on d i f ferent  es tab l i shed  
cell lines. 

The s t ra ins  we used also seem to have  a specific 
capac i ty  to metabol ize  cort isone,  since t h e y  could be 
carried wi thou t  any  toxic  effect  a t  a concen t ra t ion  (50 
#g/ml) which is inh ib i tory  to o ther  cell sys temsg- l l .  

I t  seems possible t h a t  the  i m p r o v e m e n t  of t issue cul ture  
media  will fu r the r  delay the  appearance  of the  degenera-  
t ive s tage observed in t issues of d i f ferent  origins dur ing  
the i r  life in vitro.  

Rdsumd. ] )eux sources de f ibroblas tes  origin-aires de 
p o u m o n  d ' e m b r y o n  h u ma i n  out  ~t~ cult iv6es en milieu 
de cul ture  c o n t e n a n t  2,5 ~g/ml de cort isone.  L ' h o r m o n e  
a prolong6 la vie des souches et  st imul6 la division cellu- 
laire. 
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