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an ima l s  were s h a v e d  w i t h  e lectr ic  c l ippers  f rom the  wais t  
down  a n d  immobi l i zed  on  a b o a r d  accord ing  to a pre-  
v ious ly  descr ibed  t e c h n i q u e  2. T h e n  t h e y  were p laced  ver-  
t ica l ly  (h ind  feet  down)  for 30 m i n  in a t a n k  filled w i t h  
a n  ice-water  m i x t u r e  wh ich  r eached  j u s t  to  t he  wais t .  

I m m e d i a t e l y  a f t e r  f reezing t he  r a t s  t h e i r  h i n d  legs were 
st iff  (as if in  a r igor  morr is)  a n d  pale,  whi le  d u r i n g  t he  
n e x t  few h o u r s  t h e y  b e c a m e  flaccid a n d  s o m e w h a t  c y a n o t -  
ic. On t he  fol lowing day ,  t he  cyanos is  of the  skin  d isap-  
pea red  b u t  t he  h i n d  legs r e m a i n e d  comple t e ly  or  a l m o s t  
comple t e ly  p a r a l y z e d  in  all an imals .  Th i s  pa ra lys i s  per-  
sisted,  a n d  d u r i n g  t he  n e x t  week  a n  acu te  i n v o l u t i o n  of 
t he  m u s c u l a t u r e  ensued  so t h a t  the  con tou r s  of t he  long 
bones  b e c a m e  eas i ly  vis ible  t h r o u g h  t he  skin.  U p o n  
a u t o p s y  on  the  12 th  day,  t he  i nvo lu t ed  muscles  e x h i b i t e d  
a l ight  ' f ish f lesh'  t y p e  of d i sco lora t ion  which ,  u p o n  h is to-  
logic e x a m i n a t i o n ,  p r o v e d  to  be the  resu l t  of a n  in tense  
genera l ized  lysis of s t r i a t e d  muscle  f ibers  assoc ia ted  w i t h  
p ro l i fe ra t ion  of t he  s a r c o l e m m a  cells and  of tile s u r r o u n d -  
ing c o n n e c t i v e  t i ssue  (Figure) .  The  vessels,  ne rves  and  
skin  showed  no e v i d e n t  change .  S imi la r  cold exposure  or  
a o r t a  l iga tu re  a lone p roduced  no  c o m p a r a b l e  muscle  
lesions. 

A p p a r e n t l y ,  l iga ture  of t he  a o r t a  p roduces  on ly  a l a t e n t  
v a s c u l a r  def ic iency which  becomes  mani fes t ,  however ,  
u p o n  exposure  to cold. The  p rocedure  is t h u s  su i t ab le  fur 
t he  c o n s i s t e n t  p r o d u c t i o n  of se lec t ive  s t r i a t ed  muscle  
lesions in a p r e d e t e r m i n e d  t e r r i t o ry .  I t  shou ld  lend i tself  
especia l ly  to  b iochemica l  s tud ies  on  myolys i s  for which  i t  
is i m p o r t a n t  t h a t  a large muscle  mass  of p r e d e t e r m i n e d  
size be  af fec ted  s imul t aneous ly .  

Zusammen/assung. N a c h  v o l l k o m m e n e r  l . i g a t u r  de r  
A o r t a  k n a p p  u n t e r h a l b  de r  N ie r ena r t e r i en  ge l ing t  es bei 
der  R a t t e ,  d u r c h  A b k i i h l u n g  de r  H i n t e r b e i n e  regelmS.ssig 
eine s t r eng  au f  die kauda l e  K6rperh i i l f t e  beschrXnkte  
D y s t r o p h i e  de r  S k e l e t t m u s k u l a t u r  he rvo rzu ru fen .  
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T h e  E f f e c t  o f  L i m b  I s c h a e m i a  o n  t h e  S e r u m  

G l y c e r o l  C o n c e n t r a t i o n  of  t h e  R a t  

An increase  in  the  c o n c e n t r a t i o n  of non-es te r i f ied  f a t t y  
acids ( N E F A )  in the  b lood u s u a l l y i n d i c a t e s  a g rea t e r  r a t e  
of mob i l i z a t i on  f rom the  fa t  stores.  Changes  in the  N E F A  
c o n c e n t r a t i o n  of p l a s m a  d u r i n g  and  a f t e r  4 h b i l a t e ra l  
h i n d  l imb  i s c h a e m i a  in r a t s  h a v e  been  i nves t i ga t ed  b y  
STONER 1. The  genera l  response  was t he  same  w h e t h e r  
t he  samples  were o b t a i n e d  b y  d e c a p i t a t i o n  or  u n d e r  nem-  
b u t a l  anae s the s i a  b u t  the  a c t u a l  c o n c e n t r a t i o n s  d e p e n d e d  
o n  the  s a m p l i n g  procedure .  The  p l a s m a  N E F A  concen t r a -  
t i on  rose whi l s t  t h e  t o u r n i q u e t s  were in place a n d  re- 
m a i n e d  h igh  a f t e r  release.  The re  was l i t t le  di f ference be- 
t w e e n  con t ro l  a n d  e x p e r i m e n t a l  va lues  3 h a f t e r  release,  
owing  to  a rise in t he  N E F A  c o n c e n t r a t i o n  of con t ro l  
a n i m a l s  d u r i n g  t he  a f t e rnoon .  STONER 1 also showed  t h a t  
t he  increase  was  d e p e n d e n t  on  the  presence  of a n  i n t a c t  
s y m p a t h e t i c  ne rvous  sys tem.  

In  t he  case of r a t s  a f t e r  t o u r n i q u e t  release,  an  increase  
in the  p l a s m a  N E F A  c o n c e n t r a t i o n  m i g h t  ref lect  no t  on ly  
a g rea t e r  r a t e  of release f rom the  depots ,  b u t  also impa i r ed  
u t i l i za t ion  of N E F A .  Changes  in the  r a t e  of fa t  mobi l iza-  
t i on  m i g h t  be  fol lowed more  easi ly  b y  m e a s u r i n g  the  con-  
c e n t r a t i o n  of c i rcu la t ing  glycerol  2.~. 

Male a lb ino  r a t s  of the  P o r t o n  s t r a i n  (body we igh t  
223 g ± 22 S.D.) fed on  M.R.C. d ie t  41B were used. Bi- 
l a t e ra l  h i n d  l imb  i s chaemia  was  p roduced  b y  r u b b e r  tou r -  
n i q u e t s  appl ied  u n d e r  e t h e r  anae s t he s i a  4. E a c h  exper i -  
m e n t a l  a n i m a l  was  pa i red  w i t h  a con t ro l  wh ich  was kil led 
a t  t he  same  t ime.  Con t ro l  a n i m a l s  were also a n a e s t h e t i z e d  
to c o m p e n s a t e  for  a n y  effects  of e ther .  On ly  one such  pa i r  
was  s tud ied  a t  a n y  p a r t i c u l a r  t i m e  on  a n y  day .  Glycerol  
was  e s t i m a t e d  e n z y m a t i c a l l y  5 o n  f i l t ra tes  of s e r u m  de- 
p ro te in ized  w i t h  b a r i u m  h y d r o x i d e  a n d  zinc s u l p h a t e  6. 

The  s e rum glycerol  c o n c e n t r a t i o n s  va r i ed  widely  u n d e r  
all  c o n d i t i o n s  (Table).  The  process  of dep ro te in i z ing  con-  
t r i b u t e s  to  th i s  va r i a t ion ,  as  t he  u n a v o i d a b l e  d i lu t ion  in- 

vo lved  can  b r ing  the  c o n c e n t r a t i o n s  of the  weaker  samples  
close to the  l imi t  of re l iab i l i ty  of the  m e t h o d  (abou t  5 pM). 

A ch i - square  t e s t  showed  t h a t  t he  c o n c e n t r a t i o n s  in t he  
whole g roup  of i n ju r ed  r a t s  were s ign i f i can t ly  g rea t e r  
( P  <: 0.01) t h a n  in the  con t ro l s  f rom noon  onwards ,  b u t  
c o m p a r i s o n  of the  m e a n s  ( ' t ' - tes t )  a t  specific t imes  showed  
a s ign i f i can t  d i f ference b e t w e e n  t he  con t ro l  and  in ju red  
r a t s  on ly  a t  3 p .m.  

The  e f fec t  of h ind- l imb  i schaemia  on the  c o n c e n t r a t i o n  of g lycerol  in 
s e rum.  Bi la te ra l  h ind - l imb  t o u r n i q u e t s  were app l i ed  d u r i n g  a 3 min 
per iod  of e t h e r  a n a e s t h e s i a  a t  l 0 a .m.  Cont ro l  an ima l s  were  s imi la r ly  
a t taes the t ized  wi th  the  excep t ion  of the  10 a . tn .  g roup .  Blood samples  
were  o b t a i n e d  b y  d e c a p i t a t i o n  a t  the t imes  ind ica ted .  T o u r n i q u e t s  
were  r e m o v e d  a t  2.0 p .m.  in the  e x p e r i m e n t a l  g roups  kil led a t  3 a n d  
5 p .m.  Glycerol  c o n c e n t r a t i o n s  I+M]I se run l  ~ S.E.M.  Nt t tnber  of 

r a t s  s h o w n  in pa ren thes i s  

Time Contro l  F .xper imenta l  

10.00 a .m.  162 ± 17 (8) 
10.10 a .m.  124 i 17 (7) - 
1 2 . 0 0 a . m .  154 j_ 31(t)) 188 ~ 17 (6) 

2 . 0 0 p . m .  1 1 3 i  8(6)  138 ± 16(6) 
3.00 p.nl.  112 4- 10 (6) 182 :J2 11 (6) '~ 
5.00 p .m.  137 ~- 7 (7) 169 :~ 18 (7) 

P < 0.001. 
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While  bo th  p roduc t s  of lipolysis increase in the  blood 
a f te r  the  in jury  the  t ime courses of the  changes  in glycerol  
and N E F A  concen t ra t ions  do no t  run parallel.  The N E F A  
concen t ra t ion  is max ima l  a t  the  t ime of release of t he  
t ou rn ique t s  and shor t ly  a f te rwards ,  whereas  the  glycerol 
concen t ra t ion  reaches its peak  abou t  1 h later.  This  could 
be expla ined by  the  di f ferent  vo lumes  of d i s t r ibu t ion  of 
the  two p roduc t s  of lipolysis, b u t  the  possibi l i ty  r ema ins  
t h a t  in jury  affects t he  subsequen t  m e t a b o l i s m  of one more  
t h a n  the  other.  

The fa t  stores m a y  no t  be t he  only  source of blood 
glycerol and N E F A  in in ju red  ra ts .  In  rabbi t s ,  t h e  t o t a l  
lipid con ten t  decreases in the  muscles  be low the  tourni -  
que tsL  and the  release of mater ia l  f rom the  in jured  mus-  
cles could have  compl ica ted  the  i n t e rp r e t a t i on  of t he  
present  expe r imen t s  8. 

Considering these expe r imen t s  w i th  those  on p l a sma  
N E F A ,  i t  is clear t h a t  b o t h  the  glycerol  and  N E F A  con- 
cen t ra t ions  are h igh  wi th in  1 h of re leasing the  tourn i -  
quets ,  suggest ing t h a t  fa t  mobi l iza t ion  is increased.  Fur-  
t he r  evidence is necessary  to  conf i rm this  point ,  and  ex- 
pe r imen t s  are be ing u n d e r t a k e n  to  search  for b e t t e r  indices 
of fat  mobi l iza t ion 9. 

Rdsumd. Le s6rum des ra t s  pr6sente  une concent ra t ion  
6lev6e de glyc6rine apr6s l ' app l ica t ion  de gar ro ts  aux 
m e m b r e s  post4r ieurs  p e n d a n t  qua t r e  heures.  L ' au t eu r  
compare  ses r6sul ta ts  avec ceux des recherches  dans  les- 
quelles les acides gras non-est6rifi6s on t  6t6 soumis  ~ des 
mesures  quan t i t a t ives .  
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Ret iculospinal  Inhibit ion of  T r a n s m i s s i o n  
through  Interneurones  of Spinal  Ref lex  P a t h w a y s  

I t  has  been  shown  t h a t  m a n y  ref lexes are fac i l i ta ted  
f rom the  cor t icospinal  t r a c t  and  f rom the  rubrosp ina l  
t r a c t L  This  faci l i ta t ion is ach ieved  b y  exc i t a to ry  act ion 
on the  in te rneurones  of these  ref lex p a t h w a y s .  Descend ing  
inhib i t ion  of reflex t r ansmiss ion  can be ve ry  p ro found  
and is tonica l ly  act ive  in t h e  dece reb ra te  s t a t e  a n d  is also 
found  a f te r  electr ical  s t imula t ion  of t he  b ra in  s t e m  ~,~. The 
mechan i sm by  which  the  reflex p a t h w a y s  are inh ib i t ed  
has  been diff icul t  to  analyse  in t h a t  i t  could be exe r t ed  
e i ther  a t  a p r i m a r y  a f fe ren t  or  a t  an in t e rneurona l  level. 
Ind i rec t  ev idence  sugges ts  t h a t  t he  tonic  dece rebra te  in- 
h ib i t ion  is interneuronal2,% a l though  it is k n o w n  t h a t  a 
large p r i m a r y  a f fe ren t  depolar iza t ion  (PAD) can  be  
evoked f rom the  b ra in  s t e m  5. In  o rde r  to  inves t iga te  th i s  
p rob lem fur ther ,  it  is necessary  to employ  electr ical  s t imu-  
la t ion of t he  b ra in  s t e m  a t  a s t r e n g t h  t h a t  does  n o t  evoke 
a PAD.  In  e x p e r i m e n t s  of th is  t ype ,  i t  ha s  been  shown  
t h a t  t r ansmiss ion  to  p r i m a r y  af ferents  can be inh ib i ted  
a t  an  in te rneurona l  level t h r o u g h  p a t h w a y s  descending  
f rom the  re t icular  Io rma t ion  in t he  ven t r a l  p a r t  of t he  
spinal  cord".  

The tonic  descending inhib i t ion  in the  dece rebra te  s t a t e  
is m e d i a t e d  via  dorsal  spinal  p a t h w a y s  7. The  p re sen t  ex-  
pe r imen t s  were made  on dece reb ra te  ca ts  w i th  the  spinal  
cord t r ansec ted  excep t  for the  dorsal  q u a d r a n t  con t ra -  
la tera l  to  the  side t e s t ed  in  the  lumbosacra l  region (see 
d iagram in Figure  1). Elect r ica l  s t imula t ion  in the  ven t ro -  
media l  pa r t  of the  medu l l a ry  re t icular  fo rma t ion  gives an 
effect ive depress ion  of t he  synap t i c  ac t ions  evoked  in  
flexor and  ex tensor  mo toneu rones  by  vol leys in t he  f lexor 
ref lex afferents  (FRA),  This  is shown in F igure  1 for a 
mo toneu rone  belonging to  the  ankle-ex tensor ,  gas t rocne-  
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Fig. 1. Inhibition from the reticular formation of transmission in the 
inhibitory pathway from the flexor reflex afferents (FRA) to an 
extensor motoneurone. Experiment on a decerebate, deeerebellate cat 
with the spinal cord transected except for the dorsal part of the 
lateral funicle contralateral to the side of recording (see drawings). 
The upper traces in A G  are intraeellular (citrate electrode) record- 
ings from a gastrocnemius-soleus (G-S) motoneurone, The upper 
traces in H and I are from the most caudal dorsal rootlet in L6. The 
lower traces in all records are from the dorsal root entry zone in L7. 
A and B, taken simultaneously at different sweep speeds, show the 
IPSP evoked from high threshold muscle afferenfs in the flexor 
digiforum longus (FDL) nerve. In the corresponding records D and E 
the IPSP from FDL is depressed by a conditioning stimulation of the 
brain stem reticular formation (150/see for 300 msee at the site 
shown in the right upper drawing). This stimulation of the brain 
stem has no effect on the Ia EPSP (test alone in C and conditioned 
in F). G shows that brain stem stimulation alone does not evoke any 
postsynaptic potential in the motoneurone. H illustrates that this 
stimulation of the brain stem does not evoke any dorsal root poten- 
tim (DRP) ; for comparison the DRP from sural (Sur) is shown in I. 


