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Effect of cerebral cortex spreading depression on LH secretion 

No. of cases No. of positive stimulations~ O.A.A.D. % P value 

(a) Control (uniovariectomy) 12 - -  --1 ! 1.9 b - -  
bilateral 

(b) Bone removed 12 1 3.~ I 2.5 vs. a. n,s. 
(e) Bone + dura removed 11 1 6.1 ::t: 1.2 vs. a. n.s. 
(d) (e) + local KCl solution 12 10 18.6 :~: 2.0 vs. a. <0,001 

vs. e. <0.00l  
unilateral 

(e) Bone + dura removed 1~ 2 5.1 :k 2.2 vs. a. n.s. 
(t) {e) -I- local KC1 solution 19 5 8.1 ~ 1.8 vs. a. < 0.01 

O.A.A.D. higher than mean control + 2 standard deviations. ~ Mean and standard error of mean. n.s. Not significant. 

o v a r y  as c o m p a r e d  to  t h e  f i r s t  was  t a k e n  as a n  i ndex  of 
e n d o g e n o u s  l i be ra t i on  of L H .  O v a r i a n  ascorb ic  acid 
d e p l e t i o n ' ( O . A . A . D . )  h a s  b e e n  r e p o r t e d  2's as a v e r y  
sens i t ive  a n d  specific t e s t  for  L H .  

As ha s  b e e n  s h o w n  4, sp r ead ing  depress ion  (S.D.) can  
eas i ly  be  e l ic i ted in r a t s '  ce rebra l  co r t ex  b y  local app l ica -  
t i on  of 25% KC1. Th i s  t e c tmique  was used  in t he  p r e s en t  
expe r imen t .  C o t t o n  soaked  w i t h  25% KCI was  app l i ed  to 
t h e  ce rebra l  co r t ex  a f t e r  a w i n d o w  of 0.5 c m  d i a m e t e r  was  
opened  ilx t h e  skul l  in  t h e  occ ip i ta l  a r ea  a n d  t he  d u r a  
care fu l ly  r e m o v e d  u n d e r  microscopic  con t r o l  in  o r d e r  ±o 
avo id  cor t ica l  i n ju ry .  Groups  of  a n i m a l s  were  p r e p a r e d  
in  w h i c h  on ly  bone ,  or  bone  p lus  dura ,  were  r e m o v e d  
w i t h o u t  a p p l i c a t i o n  of KC1. These  o p e r a t i o n s  were  
p e r f o r m e d  i m m e d i a t e l y  a f t e r  t h e  r e m o v a l  of t h e  f i r s t  
ova ry .  

As can  be  seen in  t h e  Tab le ,  r e m o v a l  of one  o v a r y  
does  n o t  i nduce  O.A.A.D.  I n  c o n t r a s t  to  th is ,  a h i g h l y  
s ign i f i can t  O.A.A.D.  t a k e s  p lace  w h e n  25% KC1 is 
app l ied  b i l a t e ra l ly  to  t he  cor tex .  Also u n i l a t e r a l  appl ica-  
t i on  of KC1 has  i nduced  a s ign i f i can t  L H  secre t ion .  No 
effect  was  o b t a i n e d  b y  r e m o v i n g  t he  bone  a lone  or  
t o g e t h e r  w i t h  t he  dura .  

As has  been  shown  4, S.D. no t  on ly  p roduces  a severe  
i m p a i r m e n t  of e lec t r ica l  s p o n t a n e o u s  a c t i v i t y  of t h e  
cor tex  b u t  c an  also suppress  i ts  f u n c t i o n a l  ac t iv i ty .  I n  
t h a t  w a y  t h i s  t e c h n i q u e  can  be  used as a m e a n s  to 
i nduce  f u n c t i o n a l  a b l a t i o n  of t h e  neocor tex .  

Tile resu l t s  o b t a i n e d  in  t he  p r e s e n t  work  show t h a t  
cor t ica l  S.D. evoked  b y  local  a p p l i c a t i o n  of KC1 induces  
a l ibe ra t ion  of LH.  Th i s  fac t  is a n  ev idence  t h a t  t he  neD- 

co r t ex  a c t i v i t y  is i n v o l v e d  in t he  m e c h a n i s m s  of secre t ion  
of t h i s  h o r m o n e ,  p r o b a b l y  t h r o u g h  a mod i f i ca t i on  of 
h y p o t h a l a m i c  ac t iv i ty .  BURES 4 ha s  also r epor t ed ,  u n d e r  
t he  same  c i r cums tances ,  s y m p t o m s  of h y p o t h a l a m i e  
i n v o l v e m e n t  such  as t h e r m o r e g u l a t i o n  d i s t u rbances ,  
w a t e r  r e t e n t i o n  a n d  hypog lycemia .  The  fac t  t h a t  s t ressful  
s t imu l i  do n o t  inf luence  L H  l i be ra t i on  2 r ende r s  t h i s  
p h e n o m e n o n  more  ev iden t .  

I n  o rde r  to  exp la in  these  resul ts ,  we h a v e  to p o s t u l a t e  
t h a t  in  n o r m a l  cond i t i ons  t h e  ce reb ra l  co r t ex  h a s  a n  
i n h i b i t o r y  in f luence  on  L H  secre t ion  a n d  w h e n  i ts  
s p o n t a n e o u s  a c t i v i t y  is depressed  e i t h e r  b y  i t s  i n ju ry ,  as  
in  t he  case of t h e  needle ,  or  b y  local  a p p l i c a t i o n  of 25% 
KC1, t h e  i n h i b i t i o n  is r e m o v e d  a n d  release of t he  h o r m o n e  
t a k e s  place.  

Rdsumd. L a  , s p r e a d i n g  d e p r e s s i o n ,  d u  co r t ex  c6r6bral  
p r o v o q u 6 e  chez  les r a t s  p a r  l ' a p p l i c a t i o n  locale d ' u n e  
so lu t ion  de  KC1 A 25% d6clenche  une  s6cr6t ion d ' h o r m o n e  
tu t6 in i san te  mesur6e  p a r  la d6pl6 t ion  de  l ' ac ide  a sco rb ique  
o v a r i e n  chez  des  a n i m a u x  pseudograv ides .  
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P r e s y n a p t i c  E f f e c t  o f  t h e  N e u r o - M u s c u l a r  T r a n s -  

m i t t e r  

A t  t he  u e u r o - m u s c u l a r  (n-m) j u n c t i o n  a p r e s y n a p t i c  
effect  of ace ty l cho l ine  (ACh), a n d  of c e r t a i n  c o m p o u n d s  
re l a t ed  to th i s  drug,  h a s  been  i n d i c a t e d  b y  t he  d r u g  con-  
d i t i oned  a n t i d r o m i c  n e r v e  a c t i v i t y  d e s e r i b e d  b y  MAS- 
LAND a n d  WIGTON 1, FENG a n d  L I a  RIKER et  al. (e.g. 
FOJIMORI e t  al. 3, 1R1KER et  al. *), V~TERNER 5 a n d  o thers ,  a n d  
d iscussed  b y  I~OELLE ~. Since t h e  p o s t s y n a p t i c  t r a n s m i t t e r  
effect  m a y  p r e s u m a b l y  in f luence  t h e  p r e s y n a p t i c  events ,  
i t  is of i m p o r t a n c e  for t he  s t u d y  of t he  l a t t e r  to  e s t ab l i sh  
cond i t ions  w h i c h  exclude  t he  p o s t - s y n a p t i c  a n d  m a i n t a i n  
t he  p r e s y n a p t i c  effect  of t h e  t r a n s m i t t e r .  

The  fo l lowing is a p r e l i m i n a r y  r e p o r t  on  an  a t t e m p t  to  
exc lude  t he  p o s t s y n a p t i c  r e sponse  b y  c u t t i n g  t h e  musc le  
f ibres  t r a n s v e r s a l l y  o n  e i t h e r  side of t h e  e n d p l a t e  region,  
l eav ing  t h e  musc l e  f ibres  to  d e p o l a r i z a t i o n  b y  t h e  de-  
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marca t ion  currents .  A detai led descr ipt ion will be given 
la ter  in the  comple te  publ icat ion of the exper iments .  
I sola ted  ra t  phrenic  ne rve -d iaphragm prepara t ions  were 
used. Nerve action potent ia ls  and endpla te  poten t ia l s  
were recorded external ly  by means  of p la t inum and 
chlor ina ted  silver electrodes respect ively.  Rest ing po- 
ten t ia l s  of muscle fibres were recorded int racet lular ly  
by means  of glass microelectrodes  filled wi th  3 molar  KCI 
solut ion and having an impedance  of 10 20 M,(2. The cut  
muscle fibres usually had a length  of 4-5 mm. 

The rest ing potent ia l  of the muscle fibres before cu t t ing  
was found to be fairly stable,  be tween  70 and 75 mV. No 
ant idromic  ac t iv i ty  was recorded on s u p r a m a x i m a l  s t imu-  
lat ion of the  nerve (30/min). Addi t ion of p ros t igmine  or 
d i i sopropyt f luorophosphate  (1)FP) caused the  usual  re- 
pet i t ive  firing in the muscle and back firing in the  nerve  
following or thodromic  nerve w~lleys. 

The cu t t ing  caused a fall of the muscle res t ing po ten t i a l  
to about  30-35 mV within a few minutes ,  measured  mid-  
way be tween  the cut  surfaces. F u r t h e r  decline took place 
slowly, the  res t ing po ten t ia l  ending  up a t  roughly  15 m V  
af ter  1 to 2 h. On nerve s t imula t ion ,  no electrical  muscle 
ac t iv i ty  was recorded under  these condi t ions  except  for a 
small and fading endpla te  po ten t ia l  being seen up to 
about  half an hour  af ter  cut t ing.  A shor t  in terva l  a f te r  
addi t ion  of pros t igmine  (1 ~xg/ml of b a t h  fluid) the  
or thodromic  spikes were regularly followed by a burs t  of 
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l)rug conditioned antidromie actiyity in the rat phrenie nerve after 
injury depolarization of the diaphragm. Extraeellular recording from 
nerve and muscle. Supramaxilnal indirect stimulation at 30/min. 
Pulse width, 0.05 reset. Negativity downwards in the left column, 
upwards in the right. The tracings a', b', and c" (left cohmm) are from 
the nmscle, the others from the nerve. Orthodromic spike far left in 
each nerve record, t, a, and a', 20 rain after cutting of the muscle 
fibres, addition of prostigmine bromide, I bzg/ml, b and b', 2 rain after 
prostigmine addition. The orthodromic nerve spike is followed by 
antidromie nerve activity. Addition of d-tubocurarine chloride (d-To), 
2,5 btg/ml, c and c', 2 inin after d-To addition. Antidromie activity 
stopped. II, a, similar to I, a. I)1"1 ~, ~ btg/ml added, b, 10 rain after 
I)FP addition. Slight antidronfic firing. ACh iodide, 0.6bag/nil, added. 
c, la]2 min after ACh addition. Antidromic firing increased. Addition 
of ACh, l~btg/ml, d,2min aftere'antidr°micaetivityahn°stst°pped" 
Time calibration, 2 msec. Amplitude calibration, 0.5 mV and 0.2 mV 
for nerve and muscle records respectively. For further details see text. 

an t id romic  nerve act ion po ten t i a l s  las t ing up to 40-50 
msec (see the  Figure).  There  was no ac t iv i ty  recorded 
from the muscle a n d  the  r e s t i n g  p o t e n t i a l  in m o s t  
m u s c l e  fibres was about  20 mV. Pros t igmine  had  a more  
p ronounced  effect  t h a n  I ) F P  (2 ~,g/ml). Addi t ion  of 
ACh iodide (0.6 ptg/ml) to a D F P - t r e a t e d  p repa ra t ion  
caused,  however ,  a s ignif icant  increase in the  an t id romic  
fir ing following the  o r thod romic  nerve  volleys. ACh iodide 
in a concen t r a t ion  of 15 gg/ml  ex t inguished  the  an t id ro-  
mic nerve  po ten t ia l s  wi th in  1 or 2 min.  This also occurred 
when  the  back  firing was due to pros t igmine,  d-Tubocu-  
rarine chloride (2.5 btg/ml) had  a similar  effect.  

The an t id romic  spikes have  been c la imed to  be gen- 
e ra ted  by  e i ther  of two  mechanisms ,  viz. an  electrical  
s t imula t ion  of the  nerve  te rminals  from the  muscle 
fibres (ephapt ic  t ransmiss ion)  dur ing the  muscle ac t iv i ty ,  
par t icu lar ly  dur ing  the  repe t i t ive  firing in the  muscle,  
or a p re synap t i c  effect  of the  t r ansmi t t e r .  A combina t ion  
of bo th  these mechan i sms  is also a possibi l i ty to be con- 
sidered.  

T h o u g h  no ac t iv i ty  was recorded from the  cu t  muscle 
fibres in the  p resen t  exper iments ,  the  pos t synap t i c  pheno-  
mena  of demarca t i on  (e.g. in jury  cur ren t  and a l te ra t ion  
of t h e  ion env i ronment )  could p r e s u m a b l y  influence the  
p r e synap t i c  terminals .  Nerve  te rmina ls  which are cut  
t o g e t h e r  wi th  the  muscle fibres will ce r ta in ly  develop 
the i r  own demarca t i on  currents .  Thus  i t  c a n n o t  be ex-  
c luded t h a t  p h e n o m e n a  o the r  t h a n  the  t r a n s m i t t e r  effect  
may  p lay  an i m p o r t a n t  p a r t  a t  the  nerve  endings  under  
the  expe r imen ta l  condi t ions  descr ibed.  The an t id romie  
ac t iv i ty  in the  s t imula ted  moto r  nerve  following add i t ion  
of a chol ines te rase- inhib i tor  to the  b a t h  fluid, when  the  
cut  muscle was  depolar ized to  abou t  20 mV and  tile last  
t race of a muscle  response,  no t  to say repe t i t ive  firing of 
the  muscle,  was lost, seems to indicate  a p re synap t i c  effect  
of the  t r ansmi t t e r .  The effect  of ACh on the  back  firing 
due to D F P ,  also indica tes  an ACh sens i t iv i ty  of the  pre-  
synap t i c  terminals .  On this  a s sumpt ion  it is not  surpr is ing 
t h a t  the  backf i r ing was blocked by  excess of ACh and  
by  d - tubocura r ine  in accordance  wi th  the  effects  of these  
drugs on the  p o s t s y n a p t i c  receptors .  The t r a n s m i t t e r  pro-  
bably  con t r ibu tes  to the  genera t ion  a t  the  nerve endings  
of a g raded  local response,  which out las ts  the  re f rac tory  
period of the  ad j acen t  'all or no th ing '  r e spond ing  nerve  
membrane ,  and sets up an t id romic  repe t i t ive  ac t iv i ty  in 
the  nerve.  These resul ts  seem to s u p p o r t  the  hypo thes i s  
pu t  forward by KOELLF* 6. 

Zusammen/assung. Nach t ransversa le r  Durchschnei -  
dung  der  Muskelfasern des isolierten I~:attenzwerchfelles 
auf jeder  Seite der  E n d p l a t t e n r e g i o n  wurde  die elek- 
t r i sche  Aktivit~it im s t imul ie r ten  Nervus  phren icus  nach  
Zusatz  w m  Pros t igmin ,  D F P  und  zum Tell auch  Acetyt -  
chol in  s tudier t .  Die o r t h o d r o m e n  Nerven impulse  wurden  
yon a n t i d r o m e r  Akt ivi t / i t  im Nerv  gefolgt,  auch dann ,  
wenn durch  l ) emarka t ionsvorg / inge  das R u h e p o t e n t i a l  
des Muskels bis auf 20 m V  h e r u n t e r g e b r a c h t  und  die 
e lektr ische Akt iv i tg t  im Muskel gel6scht  war.  Dies sche in t  
ffir eine p r a e s y n a p t i s c h e  \Vi rkung  des Aeetylchot ins  zu 
sprechen.  
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