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Vorderhornze l len  konn t en  hier i rgendwelche  Ver~tnde- 
rungen  nachgewiesen  werden  (Figur c und  e). 

Hins ich t l i ch  der  S t ruk tu rve rgnde rungen  an den moto-  
r ischen Vorderhornze l len  im l schaemiebere ich  waren  
besonders  charak te r i s t i sch  fiir die versch iedenen  Ischae-  
mieze i ten  die VerS.nderungen der  Mi tochondr ien  und  des 
endop lasma t i sehen  Re t iku lum ( F i g u r b u n d d ) .  Nach einer 
I schaemie  yon 10 rain, die noch im Bereich der  S t ruk ture r -  
ha l tung  liegt, zeigten die Cristae der Mi toch0ndr ien  kol- 
benar t ige  Auf t re ibungen.  In  der Mi tochondr i enma t r ix  
waren  wolkenar t ige  Subs t anzve rd i ch tungen  zu erkennen.  
Die Zis te rnen  des endop lasma t i schen  Re t iku lums  waren  
deut l ich  erwei ter t .  

Nach  einer I schaemiedauer  von 20 min,  bei  welcher  die 
S t ruk tu re rha l tungsze i t  der  motor i schen  Vorderhornze l len  
f iberschr i t ten  ist und die deshalb  zu i r revers iblen Sch~tdi- 
gungen an diesen Zellen ffihrt, waren  die Cristae der  
s ta rk  gequol lenen Mi tochondr ien  reduzier t .  E in  Zerfall 
der  Zis ternen des endop lasma t i schen  Re t iku lum und  
eine Aufl6sung der  rose t t ena r t igen  Grupp ie rung  der  
R ibosomen  sind kennze ichnend  fiir die Vergnderungen  
bei dieser I schaemiedauer .  

W e d e r  vorher  noch nachher  ve rabre ich tes  S i lymar in  
beeinf luss te  die geschi lder ten  )knderungen der  Ultrastruk~ 
tur.  

Schluss/olgerung. Mit einer Funk t ionspr i i fung  der  moto-  
r ischen Vorderhorngangl ienze l len  nach  BLASIOS und einer 
e lek t ronenmikroskopischen  U n t e r s u c h u n g  dieser Zellen 

nach  abges tuf te r  I schaemie  und  en t sp rechenden  Kont ro l -  
len ist eine umfassende  M6glichkeit  gegeben, den Einfluss  
yon Subs tanzen  auf die normale  und  auf die geschgdigte  
Gangl ienze l l funkt ion  und - s t ruk tu r  zu b e s t i m m e n n ,  1~, ~5. 
Si lymarin  fibte ke inen  solchen Einfluss  a u s .  Auch eine 
schgdigende Wi rkung  durch  Si lymar in  liess sich n ich t  
feststellen,  w o m i t  alle bisher igen Un te r suchungen  fiber 
die Vertr i igl ichkei t  des Si lymarins  best / i t igt  wurden.  

Summary.  The effect  of S i lymar in  on the  funct ion and  
s t ruc ture  of l umbar  anter ior  horn  cells in the  r abb i t  was  
s tudied  under  g radua ted  ischemia.  I t  was shown t h a t  
Si lymar in  has ne i ther  useful nor  injurious influence on 
the  anter ior  horn  cells examined.  
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Depletion of Cerebral Monoamines by p-Chlorophenylalanine in the Cat 

p-Chlorophenyla lan ine  (pCPA) produces  a long-last ing 
deple t ion  of cerebral  serotonin  (5HT) in several  species 1-3. 
This  effect is re la ted  to  the  inhibi t ion of t r y p t o p h a n  
hydroxy la se  4. However ,  the  levels of ca techo lamines  in 
the  bra in  of ra t  1.5-6 and mouse~ are also af fec ted  af ter  a 
single admin i s t r a t i on  of re la t ive ly  low doses of the  drug. 
In addi t ion ,  no rep inephr ine  (NE) has  been found to  be 
m a r k e d l y  d iminished  in var ious  bra in  areas of the  dog af ter  
repea ted  admin i s t r a t ions  of pCPA 1. In  the  cat, a single 
dose of pCPA (500 mg/kg  i.p.) does no t  seem to induce 
any  de tec tab le  deple t ion  of cerebral  ca techolamines  
w i th in  40 h af ter  admin i s t r a t ion  s. 

Recent ly ,  the  effect  of ca techolamines  on ponto-  
geniculo-occipi tal  spikes induced by  p C P A  was s tud ied  in 
cats  9. The biochemical  f indings repor ted  in th is  invest iga-  
t ion indicate  t h a t  pCPA lowers no t  only  the  levels of 
5HT bu t  a l so  those of the  endogenous  ca techolamines  in 
ca t  brain.  

Methods. Cats of  e i ther  sex weighing 2-2.5 kg were 
in jec ted  twice wi th  300 mg/kg  of DL-pCPA (suspended in 
saline) i.p. w i th  an in te rva l  of 24 h. The animals  were 
killed wi th  100 mg/kg of nembu ta l  i.p. a t  var ious  t ime  
in terva ls  af ter  t he  f i rs t  inject ion of p C P A  (see Figure).  
The bra ins  (wi thout  cerebelluml were cut  into 2 par ts  
(i.e. forebra in  and  brain s teml by  a p repon t ine - in te r -  
collicular section One hemisphere  of the  forebrain and 
the  bra in  s t em were ana lyzed  for the i r  amine  conten t .  
N E  and  dopamine  (DA) were ex t r ac t ed  according to  the 
procedure  of ANTON and  SAYRE 10 wi th  minor  modi f ica t ion  
(using 2 M Tris solut ion for p H  ad jus tmen t )  and measured  
spec t ropho to lne t r i ca l ly  as descr ibed by LAVERTV and 
TAYLOR n. 5HT was ex t rac ted  by  the  m e t h o d  of BoG- 
DANSKI et  at. x~ and  de t e rmined  according to  SNYDEI~ 
et  al. ~a. Sa l ine- t rea ted  cats  served as controls .  

Resulls. The t ime  course of ioCPA-induced changes of 
monoamine  levels in the  two  par t s  of cat  bra in  is shown 
in the  Figure.  In  t he  bra in  s tem,  5HT deple t ion  was a lmost  
max i ma l  ( reduct ion to  40% of controls) wi th in  48 h, 
whereas  in the  forebrain,  a s ignif icant  decrease (to 60% 
of controls) was no t  observed before the  80th h af ter  the  
f i rs t  admin i s t r a t i on  of the  drug. In  the la t t e r  brain  par t ,  
72 h af ter  the  f i rs t  in ject ion the  5HT con ten t  was s l ight ly 
elevated over  the control  values. 
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p C P A  also induced  a long- las t ing  d e c r e a s e  of ca techol-  
amines .  B o t h  N E  and  D A  were reduced  to  6 0 - 7 0 %  in 
t he  fo reb ra in  as well  as N E  in the  b r a i n  s t em (50-60%).  
T h e  effect  on  N E  seemed  to  be  more  p r o n o u n c e d  in t h e  
b r a i n  s t e m  ( - - 5 0 % )  t h a n  in t he  fo rebra in  ( - - 3 4 % ) .  
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Effect of pCPA on endogenous amines in brain stem and forebrain of 
t h e  eat. The values are expressed in percent of controls and represent 
means with S.E.M. of 4 double experiments. Control values ([• 
were 0.35 -[= 0.03, 0.25 • 0.01 and 0.53 ~ 0.05 for 5HT, NA and 
DA in forebrain, 0.80 • 0.06 and 0.46 ~= 0.03 for 5HT and NA in 
brain stem, respectively. 

Discussion. The  p re sen t  resu l t s  con f i rm  prev ious  f ind-  
ings 1, 3. Thus ,  p C P A  m a r k e d l y  reduces  t he  5HT c o n t e n t  
of t h e  bra in .  I n  addi t ion ,  these  e x p e r i m e n t s  show t h a t  
t h e  t i m e  course of 5HT dep le t ion  b y  p C P A  is d i f fe ren t  in  
t he  fo rebra in  a n d  in t he  b r a i n  s tem.  This  m a y  suggest  
d i f fe ren t  effects  of t h e  d rug  on t h e  syn thes i s  of 5HT in 
regions  wh ich  m a i n l y  c o n t a i n  ne rve  cell bodies  and  shor t  
axons  (bra in  s tem)  f rom areas  c o n t a i n i n g  m a i n l y  t e rmina l s  
(forebrain) .  T h e  s l ight  t r a n s i e n t  rise of 5HT in  t he  fore- 
b r a i n  which  precedes  t he  dep le t ion  of the  amine ,  is in  
a g r e e m e n t  w i t h  p rev ious  f ind ings  in ca t  m i d b r a i n - a n d  
d i encepha lon  a f t e r  a s ingle dose of t h e  d rug  2. However ,  
i t s  m e c h a n i s m  is as ye t  unclear .  

p C P A  m a r k e d l y  decreases  t he  ce rebra l  endogenous  
ca t echo l amines  in  t he  ca t  as well  as in  t h e  rat% The  mecha-  
n i s m  of t h i s  deple t ion ,  w h i c h  seems to  be  s imi la r  for b r a i n  
s t e m  and  forebra in ,  r e m a i n s  to  be  e luc ida ted .  A d i rec t  
effect  of t he  d rug  on ty ros ine  h y d r o x y l a s e  ~ c a n n o t  be  
excluded.  However ,  t h i s  ac t ion  of p C P A  m i g h t  also be 
m e d i a t e d  b y  a n e u r o n a l  m e c h a n i s m .  

I n  conclusion,  t he se  ~indings i nd i ca t e  t h a t  u n d e r  t he  
e x p e r i m e n t a l  cond i t ions  descr ibed,  t h e  dep le t ing  ac t ion  
of p C P A  in ca t  b r a i n  is no t  se lect ive  for 5HT. Accordingly ,  
if t he  d rug  is used as a tool  for s t u d y i n g  t he  role of 5HT 
in b r a i n  func t ions ,  a c o n c o m i t a n t  effect  on  ca techol-  
a m i n e s  should  be  t a k e n  in to  account .  

Zusammen/assung. p-Ch lo rpheny la l an in ,  ein I n h i b i t o r  
der  Se ro ton inb iosyn these ,  senk te  bei  K a t z e n  den  Seroto- 
n i n g e h a l t  des Geh i rns  n i c h t  selekt iv .  Es  wurde  gleieh- 
zei t ig eine s ign i f ikan te  und  l a n g a n h a l t e n d e  E r n i e d r i g u n g  
des N o r a d r e n a l i n -  u n d  D o p a m i n g e h a l t s  gefunden,  
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Axonal Growth from the Primitive Sympathetic  

The  c y t o a r c h i t e c t u r e  of h u m a n  fe ta l  ad rena l  m edu l l a  
serves  su i t ab le  cond i t ions  for i so la t ing  t a t h e r  pu re  groups  
of p r i m i t i v e  s y m p a t h e t i c  cells. Accord ing  to COUPLAND 1, 
t he  a d r e n o m e d u l l a r y  p r i m i t i v e  s y m p a t h e t i c  e l ement s  
showed  de layed  p a t t e r n s  of d i f f e ren t i a t ion  a n d  pers i s ted  
t h r o u g h  t he  f i rs t  p o s t n a t a l  years .  The  groups  of p r i m i t i v e  
s y m p a t h e t i c  deve lop ing  AM cells fo rmed  t i g h t l y  packed  
r o u n d  to ovoid  large cell i s lands  s u r r o u n d e d  b y  a t h i n  
connec t ive  t i ssue  capsule.  E l ec t ron  mic roscopy  of these 
cell groups  revea led  t h a t  s y m p a t h e t i c  neurones  were differ- 
e n t i a t i n g  in t he  cen t r a l  reg ion  of the  c lus ters  whi le  t he  pe- 
r i phe ra l  zone fac ing to  t he  cor t ica l  e l emen t s  or m e d u l l a r y  
venous  s inusoids  d i f f e r en t i a t ed  to c a t e c h o l a m i n e  s to r ing  
m e d u l l a r y  cells (HERvoNEN 3). The  purpose  of t h e  p re sen t  
work  was to  deve lope  a n  o r g a n - c u l t u r e  m e t h o d  which  
could p rov ide  c o n s t a n t  cond i t ions  for s t u d y i n g  d i f fe ren t  
h u m o r a l  agen ts  poss ib ly  exe r t i ng  a n  effect  on t h e  differ- 
e n t i a t i o n  0f h u m a n  f e t a l  p r i m i t i v e  s y m p a t h e t i c  cells. 

The  ad rena l  g lands  of 3 - 4 - m o n t h - o l d  h u m a n  fe tuses  
were r e m o v e d  i m m e d i a t e l y  a f t e r  t he  d i sconnec t ion  of t he  
I e t o m a t e r n a l  n u t r i t i v e  c o n t a c t  and  t he  m e d u l l a r y  region 
was homogen ized  b y  gent le  p ipe t t ing .  T he  c lus ters  of pri-  
m i t i v e  s y m p a t h e t i c  cells were  ident i f ied  u n d e r  a s te reomi-  

Elements  of Human Fetal Adrenal Medulla 

croscope a n d  p laced  on  p e t r i  d ishes  for cu l t iva t ion .  The  
c u l t i v a t i o n  was pe r fo rmed  in Hepes  buf fe red  M e d i u m  199. 
A de ta i led  desc r ip t ion  of t h e  m e t h o d  will be  pub l i shed  
e lsewhere  (HERVONEN a n d  RECHARDT3).  

A s t rong  f i b rob l a s t  r eac t ion  and  r ap id  m o n o l a y e r  forma-  
t i on  b y  the  cells of fe ta l  cor tex  were the  d o m i n a t i n g  
fea tu res  d u r i n g  t he  f i rs t  2 weeks. Af te r  th i s  s tage  the  de- 
d i f f e r en t i a t i on  a n d / o r  degene ra t i on  of ad renocor t i ca l  
cells m a r k e d l y  r educed  t h e i r  number .  The  col lect ions of 
p r i m i t i v e  s y m p a t h e t i c  cells were found  to be m o s t l y  free 
f rom s u r r o u n d i n g  cor t ica l  cells. Axons  grew r e c t a n g u l a r l y  
f rom the  surface  of t he  groups  in al l  d i rec t ions  ini t ial ly.  
D u r i n g  t he  4 t h  week  t h e  g r o w t h  of t h e  ne rve  f ibres  was  
m o s t  m a r k e d  a n d  complex  a n a s t o m o s i n g  ne tworks  of 
f ibres  f rom n e i g h b o u r i n g  col lect ion of p r i m i t i v e  s y m p a t h e -  
t ic  e l emen t s  were obse rved  (Figure).  The  cells of S c h w a n n  
were iden t i f i ed  a long  t h e  course of t he  fibres. The  paral le l l  
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