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k 6 n n e n  wir  a l le rd ings  m i t  u n s e r e n  R e s u t t a t e n  n i c h t  geben  
u n d  m S c h t e n  auch  die F rage  of ten lassen,  ob  n i c h t  eine 
even tue l l e  p o s t o p e r a t i v e  D u r c h b l u t u n g s s t 6 r u n g  des 
Sp l anchn icusgeb i e t e s  a n  de r  E n t s t e h u n g  des  Glykogen-  
ans t ieges  be te i l ig t  ist,  da,  wie ebenfa t l s  aus  A r b e i t e n  yo n  
BLOOM u n d  RUSSELL h e r v o r g e h t ,  d u r c h  H u n g e r  eine Er -  
h S h u n g  des H e r z g l y k o g e n s  erz ie l t  wird. 

E.  Lr~'THY, B. BISCHOF u n d  H.  ROSLI 

Mediz in ische  Univers i td t s -Pol ik l in ik  Ziirich, 23. J u n i  
1959. 

B y  a n  ar t i f ic ia l  s tenos is  of the  a b d o m i n a l  aor ta ,  h y p e r -  
t r o p h y  of t he  left  h e a r t  is p roduced .  Di f fe ren t  degrees  of 
n a r r o w i n g  of t he  a o r t a  lead to d i f fe ren t  degrees  of h e a r t  
h y p e r t r o p h y .  Af te r  a s t a r v a t i o n  of 24 h,  t he  g lycogen 
c o n t e n t  of t h e  h e a r t  t h a t  is in  a h y p e r t r o p h i c  cond i t i on  
is h i g h e r  t h a n  in n o r m a l  hea r t s .  

Lead Reactive Substances 
in Peripheral Synapses 

T h e  s u b n e u r a l  a p p a r a t u s  of m o t o r  e n d - p l a t e s  was f i rs t  
d e m o n s t r a t e d  w i t h  a s u p r a v i t a l  J a n u s - G r e e n  B s t a i n i n g  
b y  COUTEt,~JX 1. H i s t o c h e m i c a l  i nves t i ga t i ons  r evea led  
t h a t  the  pal isade- l ike  s t r u c t u r e  of the  s u b n e u r a l  a p p a r a t u s  
e x h i b i t s  cho l ines te rase  a c t i v i t y  ~-8. 

B iochemica l  i nves t i ga t i ons  c o n c e r n i n g  t h e  func t i on  of 
t he  m y o n e u r a l  synaps i s  suggest ,  however ,  t h a t  a n u m b e r  
of o t h e r  fac to rs  p l ay  a n  essent ia l  r61e in  t he  t r a n s m i s s i o n  
of impulses .  Accord ing  to KOSHTOVA?qTZ el al. ~, especia l ly  
- S H  c o m p o u n d s  m u s t  b e  t a k e n  i n to  accoun t .  T h e  pa r t i c i -  
p a t i o n  of ac t ive  - S H  groups  in t he  s t r u c t u r e  of C o e n z y m e  
A, an  essent ia l  f ac to r  in  t h e  m a n u f a c t u r i n g  of ace ty l -  
chol ine,  is a we l l -known  fac t  ~°. Cons ider ing  t he  v e r y  
sens i t ive  r eac t i on  of h e a v y  m e t a l  sa l t s  w i t h  - S H  groups  
( m e r c a p t i d e  reac t ion) ,  i t  was  decided to  a t t e m p t  to  t r ace  
t he  s u b n e u r a l  a p p a r a t u s  a n d  o t h e r  s y n a p t i c a l  s t r u c t u r e s  
b y  m e a n s  of lead c o m p o u n d s .  

Technique and Results .  A n e s t h e s i a  was  i nduced  in  r a t s  
b y  a n  i n t r a p e r i t o n e a l  i n j e c t i o n  of u r e t h a n e  (0-2-0.3 g). 
One  m t  of t h e  fo l lowing so lu t ion  was in j ec t ed  p e r c u t a -  
neous ly  in to  t h e  s h o r t  f lexor  muscle  of t he  h i n d  p a d  : 

Pb(NO3) 2 crys t .  1.0 g 
U r e a  (or guan id ine )  1-0 g 
F o r m a l i n  4 p.o. 20-0 ml  

15 rain  l a t e r  the  an ima l s  were ki l led a n d  t h e  muscles  ex- 
cised. F rozen  sec t ions  were  cu t  i m m e d i a t e l y ,  w a s h e d  
br ie f ly  in  dis t i l led  w a t e r  a n d  i m m e r s e d  for  a few seconds  
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in  a 2 p,c. aqueous  so lu t ion  of sod ium sulfide. Th i s  t rea t -  
m e n t  resu l ted  in the  cha rac t e r i s t i c  microscopica l  p a t t e r n  
of t h e  s u b n e u r a l  a p p a r a t u s ,  as h a d  been  an t i c i p a t ed .  

• } 
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S imi la r  resu l t s  were  ob t a ined ,  if f resh t issues were 
immersed  in t h e  a f o r e m e n t i o n e d  lead so lu t ion  for 15 rain, 
sec t ioned,  a n d  t r e a t e d  s u b s e q u e n t l y  w i t h  Na~S. Other 
musc les  (e.g. d i a p h r a g m ,  i n t e r cos t a l  muscle ,  gastrocne- 



[15. X. 1959] Kurze Mitteihmgen - Brief Reports 397  

mius) a n d  v e g e t a t i v e  gang l i a  were successful ly inves t i -  
gated b y  m e a n s  of th i s  immers ion  technique .  

Th ree  p h o t o m i c r o g r a p h s  i l lus t ra te  our  results .  F igure  1 
shows some s u b n e u r a l  a p p a r a t u s  f rom the  in te rcos ta l  
muscle of t he  ra t .  No te  cha rac t e r i s t i c  l ining of the  sub-  
neura l  a p p a r a t u s  a n d  t he  s l igh t  b a c k g r o u n d  reac t ion  of 
muscle fibres.  F igure  2 (high power) d e m o n s t r a t e s  the  
d o u b l e - c o n t u r e d  a rbo r i s a t i ons  of the  a p p a r a t u s ;  here  an d  
there  also t he  pa l i sade- l ike  o rgan i sa t ion  of the  'o rgani tes '  
appear .  F igure  3 i l lus t ra tes  t h r ee  gangl ionic  cells from the  
cil iary gang l ion  of t he  hen .  SZENTAGOTHAI et al. n demon-  
s t r a t e d  t h a t  t h e  goble t - l ike  s y n a p t i c a l  s t ruc tu res  of these  
gangl ionic  cells e x h i b i t  chol ines te rase  ac t iv i ty .  Our  
m e t h o d  revea l s  a v e r y  s t r o n g  reac t ion  in these  goblets,  
while cell bod ies  r e a c t  o n l y  fa in t ly .  

Discussion. T h e  n a t i v e  cond i t i on  of the  t issues seems to 
be ind i spensab le  for a h i s to logica l  d e m o n s t r a t i o n  of lead-  
reac t ive  s y n a p t i c a l  subs tances .  I t  was found  t h a t  n e i t h e r  
fixed t issues,  n o r  f resh  f rozen sec t ions  e x h i b i t e d  a n y  re- 
ac t ion w i t h  lead salts.  D e s t r u c t i v e  ac t ion  of f ixa t ion  and /o r  
freezing on  fine c y t o c h e m i c a l  s t ruc tu re s  had  been ob- 
served also in our  p r e v i o u s  inves t iga t ions  concern ing  the  
microscopica l  t oca l i s a t i on  of p o t a s s i u m  in ne rve  fibres ~. 

W i t h  r ega rd  to t he  fo rma l in  a n d  u rea  c o n t e n t  of the  
lead-solu t ion  employed ,  i t  shou ld  be no t ed  t h a t  these  sub-  
s tances  are  n o t  e ssen t i a l  for t he  reac t ion .  Fo rma l in ,  how-  
ever, r ende r s  poss ible  a b e t t e r  his tological  localisat ion,  in 
so far  as t h i n n e r  sect ions  m a y  be ob ta ined .  On the  o t h e r  
hand ,  u r ea  l ibera tes  b u r i e d  -.SH groups  1° which  seem to 
be necessa ry  for  a c o m p l e t e  react ion.  E m p l o y i n g  a lead- 
so lu t ion  w i t h o u t  urea ,  t he  resu l t s  are  less sa t i s fac tory .  

As d e m o n s t r a t e d  b y  t he  pho tomic rog raphs ,  morpho -  
logical loca l i sa t ion  of l ead- reac t ive  synap t i ca l  s t ruc tu res  is 
ident ica l  w i t h  t h a t  of cho l ines te rase  ac t iv i ty .  The  ques t ion  
m a y  ar ise  w h e t h e r  l ead- reac t ion  is no t  due  to  chotin-  
esterase ~3. A l t h o u g h  t he  lead n i t r a t e  so lu t ion  employed  
con ta ins  no s u b s t r a t e  to  be hydro lysed  by  the  enzyme,  
lead ions poss ib ly  c o m b i n e  w i t h  some p a r t  of the  chol in-  
esterase molecule,  e.g. w i t h  the  supposed  - S H  groups  of 
this  e n z y m e  (NAcrtMANSOHN and  LEDERERI*). There  are 
some obse rva t ions ,  however ,  wh ich  oppose such  a n  ex- 
p l ana t ion .  Chol ines te rase  a c t i v i t y  is no t  af fected by  
freezing, whi le  l ead - reac t ion  is abol i shed  b y  it. On the  
o ther  h a n d ,  a p r e - i n c u b a t i o n  in eserine (10 -3 M, for 
10 min)  i nh ib i t s  cho l ines te rase  ac t iv i ty ,  while  lead- 
reac t ion  is n o t  in f luenced  b y  it. An  isotonic  so lu t ion  of 
c a d m i u m  chlor ide,  app l ied  pr io r  to t he  lead-reac t ion ,  
abol ishes  it, whi le  t he  cho l ines te rase  ac t i v i t y  r emains  un-  
changed .  F ina l ly ,  cho l ines te rase  ac t i v i t y  of m o t o r  end-  
p la tes  m a y  be  d e m o n s t r a t e d  h i s tochemiea t ly  b y  means  of 
i ndoxy l ace t a t e  or  th io lace t i c  acid in sect ions  previous ly  
t r ea ted  w i t h  a lead solut ion.  I t  does no t  seem plausible ,  
therefore,  t h a t  lead r eac t ion  shou ld  be due to chol in-  
esterase,  b u t  r a t h e r  to  a n o t h e r  c o m p o u n d  h a v i n g  the  
same h i s t o c h e m i c a l  local isat ion.  F u r t h e r  inves t iga t ions  
on th i s  sub j ec t  are in progress.  
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Zusammen/assung 

l )u rch  v i ta le  bzw. s u p r a v i t a l e  B e h a n d l u n g  m i t  Pb(NOa)2 
werden  die s u b n e u r a l e n  A p p a r a t e  d e r  q u e r g e s t r e i f t e n  
Muskeln  sowie die s y n a p t i s c h e n  S t r u k t u r e n  d e r  v e g e t a -  
t i ven  Gangl ien  darges te l l t ,  Die F rage  wird d i sku t i e r t ,  ob  
das  b le i r eak t ive  Mate r ia l  m i t  den  S u l f h y d r y l s u b s t a n z e n  
bzw. m i t d e r  Chol ines te rase  iden t i s ch  sei. 

V e r i i n d e r u n g e n  der  e l e k t r i s c h e n  H i r n t i i t i g k e i t  
bei  Katzen  nach  R O n t g e n t o t a l b e s t r a h l u n g  ~ 

Sign i f ikan te  EEG-Ver~ tnde rungen  w u r d e n  b i s h e r  e r s t  
nach  mass iven  S t r a h l e n d o s e n  (4000-6000 r) ge funden  a-% 
die o h n e h i n  h is to logische  l )auersch~iden v e ru r s ach en .  Bei 
schw/ icheren  l )osen k o n n t e n  j edoch  keine s icheren  E E G -  
Ver~inderungen b e o b a c h t e t  werden  =. l ) emgegen l ibe r  wird  
be r ich te t ,  dass  die S t r a h l e n e m p f i n d l i c h k e i t  b e d i n g t e r  
Reflexvorg~inge - insbesondere  in k o m p l e x e r e n  T e s t s i t u a -  
t ionen  - auch  bei s chwachen  S t r a h l e n d o s e n  n a c h w e i s b a r  
sei 5. Es  wurde  d e s h a l b  u n t e r s u c h t ,  ob  Ver~ inderungen  d e r  
e lek t r i schen  HirntS. t igkei t  nach  13estrahlung m i t  schw~i- 
cheren  l )osen e r k e n n b a r  sind,  wenn  emp f i n d l i ch e r e  
e lekt rophys iok)gische  M e s s m e t h o d e n  a n g e w a n d t  werden .  

Methodik. Bei 5 frei tx 'wegl ichen K a t z e n  w u r d e  die 
e lekt r i sche  Hi rn t / i t i gke i t  mi t t e l s  konzen t r i sche r ,  s te reo-  
t a k t i s c h  imp lan t i e r t e r ,  ch ron i sche r  E l e k t r o d e n  k o r t i k a l  
( sensomotor ische  und  pa r i e t a l e  Rinde)  und  s u b k o r t i k a l  
abge le i t e t  (mesenceph.  subs t ,  re t icu lar i s ;  t h a l a m u s :  nucl .  
ven t r ,  an t .  (VA), cent r ,  med.  (CM) u n d  cent r ,  la t .  (CL); 
h i p p o c a m p u s  u n d  nucl.  amygda lae ) .  Zugle ich  w u r d e n  
nachfo lgende  R e i z a n t w o r t e n  au f  e lek t r i sche  Re izung  
u n t e r s u c h t  u n d  de ren  SchwelIen b e s t i m m t :  1. , A r o u s a l  
r eac t i on , e  nach  Re izung  (150 l mp./sec,  1 msec) de r  mes-  
encepha len  subst ,  re t icu lar i s ;  2. ( (Recrui t ing response~ v 
nach  Reizung (7 Imp. /sec,  1 msec} des d i f fusen  t h a l a -  
mischen  P ro j ek t i (mssys t ems  (VA, CM, CL);  3. R h i n e n c e -  
pha le  e lekt r i sche  N a c h e n t l a d u n g  nach  Re izung  (150 I m p . /  
sec, 1 msec) des t t i p p o c a m p u s  oder  des Mande lke rns .  Alle 
Messungen w u r d e n  in e inem s ch a l Mi ch t en  K/trig vor -  
genommen ,  wobei  das  V e r h a l t e n  de r  Tiere  d u r c h  e ine  
Glasscheibe  b e o b a c h t e t  werden  konn te .  I)ie A b l e i t u n g  d e r  
e lek t r i schen  Hirnt~i t igkei t  erfolgte  m i t  e inem 8 - K a n a l -  
Of fne r -T in tenschre ibe r .  

Gere iz t  wurde  mi t  e inem G r a s s - I m p u l s g e n e r a t o r .  J e d e r  
B e s t r a h h m g  ging eine Kont ro l lpe r iode  w m  4 bis 6 W o c h e n  
voraus .  Die B e s t r a h l u n g  erfolgte  m i t  zwei P i c k e r - E i n -  
he i t en  s i m u l t a n  v o n  oben  u n d  un ten .  F o k u s a b s t a n d :  
60 cm;  S p a n n u n g :  250 KV, 15 m A ;  l )os i s l e i s tung :  
43 r / ra in ;  F i l t e r u n g :  0,5 m m  Cu pa rabo l i sch  u n d  1 m m  AI; 
H W S  : 1,7 m m  ; Gesamtdos i s  : 4o0 r G a n z k 6 r p e r b e s t r a h -  
lung. Die Messungen  se t z t en  u n m i t t e l b a r  n a e h  de r  Be-  
s t r a h l u n g  ein u n d  w u r d e n  a m  gle ichen T ag  fiber 9 S t u n d e n  
und  we i t e rh in  tRglich zweimal  for tgese tz t .  
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