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t i s sue  cu l t u r e s  of t h e  deve lop ing  m a m m a l i a n  cerebel-  
l u m  x~-14. However ,  t r e a t m e n t  of y o u n g  a n i m a l s  w i t h  
t h y r o i d  h o r m o n e s  increases  t h e  sizes of t h e  n e u r o n s  a n d  
t h e  d e n s i t y  of a x o n s  in t h e  cen t r a l  n e r v o u s  s y s t e m  XS-xL 

Th i s  d i f ference  b e t w e e n  t h e  e i fec ts  of t h y r o i d  h o r m o n e s  
in  v ivo  a n d  in  v i t r o  m a y  be  due  to  t h e  f ac t  t h a t  m a n y  
of  t h e  a f f e r en t  a n d  e f fe ren t  c o n n e c t i o n s  of t h e  c u l t u r e d  
n e u r o n s  a re  necessa r i ly  severed  b y  t h e  process  of exp lan -  
r a t i on .  I n  t h i s  c o n n e c t i o n  i t  is of i n t e r e s t  t o  n o t e  t h a t  
t h y r o x i n e  acce le ra tes  t h e  d e g e n e r a t i o n  of m o t o r  n e u r o n s  
in  t h e  sp ina l  cord  of t h e  h y p o p h y s e c t o m i z e d  tadpole ,  
fo l lowing a m p u t a t i o n  of t h e  l i m b s  Is. I t  is poss ible  t h a t  
in  n o r m a l  o n t o g e n y  t he  t h y r o i d  h o r m o n e s  acce le ra te  t h e  
regress ion  of t hose  n e u r o n s  wh ich  d i f f e r en t i a t e  b u t  do  
n o t  fo rm f u n c t i o n a l  connec t ions ,  

W h i l e  t r i i o d o t h y r o n i n e  causes  d e g e n e r a t i v e  changes  in 
t h e  axons  of t h e  cu l t u r ed  cerebe l lum,  t h y r o x i n e  s t i m u -  
la tes  t h e  r e g e n e r a t i o n  of a x o n s  in t he  c rushed  sp ina l  cord  
of t h e  r a t  e, I t  is un l ike ly  t h a t  t h i s  d i f fe rence  r e p r e s e n t s  
a d i f f e ren t i a l  m o d e  of a c t i o n  of t h e  2 h o r m o n e s  s ince  

these  a re  in  al l  o t h e r  respec t s  s imi lar ,  e x c e p t  t h a t  T3 
is a b o u t  10 t i m e s  as  p o t e n t  as  t h y r o x i n e  x9 T h e  conf l i c t ing  
o b s e r v a t i o n s  may ,  however ,  b e  reconci led  b y  t h e  h y p o t h e -  
sis t h a t  t h e  t h y r o i d  h o r m o n e s  acce le ra te  t h e  d e g e n e r a t i o n  
of cells whose  p e r i p h e r a l  co n n ec t i o n s  h a v e  been  removed .  
I n  t h e  c u l t u r e d  f r a g m e n t s  m a n y  of t h e  a f f e r en t  a n d  
e f fe ren t  f ibres  to  a n d  f rom t h e  n e u r o n s  a re  severed,  
whi le  in  t h e  c r u s h e d  sp ina l  cord  o n l y  t h e  a x o n s  a re  
d iv ided ,  t h e  p e r i k a r y a ,  d e n d r i t e s  a n d  a f f e r en t  s y n a p s e s  
of t h e  i n j u r ed  n e u r o n s  be ing  for  t h e  m o s t  p a r t  r e m o t e  
f rom t h e  s i te  of a x o n o t m e s i s .  Accord ing  to  t h e  t heo ry ,  
therefore ,  one  would  e x p e c t  t r e a t m e n t  w i t h  t h y r o i d  
h o r m o n e s  to p roduce  p r e d o m i n a n t l y  regress ive  c h a n g e s  
in cu l t u r e  a n d  p r e d o m i n a n t l y  s t i m u l a t o r y  effects  in  t h e  
a n i m M  w i t h  a s ingle  local ized c e n t r a l  n e r v o u s  lesion.  

Rdsumd. La  t r i i o d o t h y r o n i n e  p r o d u i t  in  v i t r o  des  
c h a n g e m e n t s  rdgressifs  d a n s  les cel lules  e t  d a n s  les a x o n e s  
du  ce rve le t  du  r a t  nouveau-hal .  I1 es t  suggdr6 que  les 
h o r m o n e s  t h y r o i d e s  p r o v o q u e n t  u n e  d r g r n r r e s c e n c e  accr -  
Idrre des  n e u r o n e s  d o n t  les c o n n e x i o n s  a f f r r e n t e s  e t  
e f fdrentes  o n t  dtd coupdes,  t a n d i s  qu 'e l les  s t i m u l e n t  la  
c ro issance  e t  la  d i f fd renc ia t ion  des n e u r o n e s  a u x  con-  
nex ions  p d r i p h r r i q u e s  i n t a c t e s  2°. 
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Fig. 4. Culture with T3, 100 ng per ml, showing axons, some of 
them degenerate, and much argyrophitie debris. Urea-silver nitrate 
method. × 730. 
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Fibrinolytic Activity in Wall of Human Ductus Arteriosus 

I t  is genera l ly  accep t ed  t h a t  c losure of t h e  d u c t u s  
a r t e r io sus  a f t e r  b i r t h  is b r o u g h t  a b o u t  b y  ac t ive  con-  
t r a c t i o n  of t h e  vessel  wal l  fol lowed b y  i n t i m a l  prol i fera-  
t i o n  1-4. T h i s  la rge  s h u n t ,  w h i c h  n o r m a l l y  a l lows z]3 of 
t h e  b lood  e jec ted  f r o m  t h e  r i g h t  h e a r t  v e n t r i c l e  t o  b y - p a s s  
t h e  h igh- res i s t ance  p u l m o n a r y  v a s c u l a r  bed  6, is essen t ia l  
for  t h e  large  foe ta l  ca rd iac  o u t p u t  s Phys io log ica l  m e c h a -  
n i s m s  for  m a i n t a i n i n g  p a t e n c y  of t h e  d u c t u s  in  u te ro  
h a v e  rece ived  l i t t l e  a t t e n t i o n .  

A n  a d e q u a t e  f low of b lood  t h r o u g h  t h e  d u c t u s  is 
necessa ry  n o t  o n l y  for  t h e  foe ta l  s y s t e m i c  c i rcu la t ion ,  
b u t  also for  n u t r i t i o n  of t h e  d u c t a l  wall .  T h e  a d v e n t i t i a  
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and  the  ou te r  p a r t  of the  media  of t he  duc tu s  con ta in  
n u m e r o u s  vasa  vasorum,  b u t  t he  vessels  do no t  e x t e n d  
to  t h e  duc ta t  lumen 7,8. The i n t i m a  a n d  t h e  inner  p a r t  
of t h e  m e d i a  are  t hus  d e p e n d e n t  on d i f fus ion of oxygen  
f rom the  lumen  or the  ou te r  layers  of the  duc tus .  Hence ,  
even  t e m p o r a r y  con t rac t ion  of t he  duc tus  (claimed to  
occur  in u tero  ~-1~ in th is  vessel  whose recep tor  and  

adrenerg ic  inne rva t ion  a p p a r a t u s  is deve loped  ear ly  in 
t he  h u m a n  ontogenes i s  x3,1.) w i t h  cessa t ion  of t h e  flow 
t h r o u g h  i ts  lumen  would pred ispose  to  anox ia  in t he  
in t ima.  This,  in tu rn ,  would  cause a release of t h r o m b o -  
p las t ic  subs tances  f rom the  e n d o t h e l i u m  and  t h e r e b y  
invi te  depos i t ion  of f ibr in  wi th  fu r the r  reduc t ion  of 
oxygen  t r ans fe r  to  t he  inner  p a r t  of the  duc ta l  wall. 

Fig. 2. Cross sections of vessels with same 
incubation time (45 min) from a foetus of 
30 cm crown-heel length. Moderate fibrino- 
lyric activity with circumscript areas of tysis 
in aorta (upper picture) and pulmonary artery 
(middle picture). Intense fibrinolytic activity 
in ductus arteriosus (bottom picture) where 
all fibrin in contact with sections has been 
lysed. × 4.1. 
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Using  an  ex t r ac t i on  procedure ,  ASTRUP and  AL- 
BRECHTSEN 15 have  d e m o n s t r a t e d  p la sminogen  ac t i va to r  
in vessel  wails.  This  f ind ing  has  been  co r robora t ed  b y  
TODD 1~, who  used a ' f ibr inolys is  a u t o g r a p h  t echn ique ' .  
FEARNLEY 17 a s sumed  t h a t  ac t iva to r s  are  con t inuous ly  
l ibera ted  f rom the  vessel  walls and  t h a t  t h e y  m a i n t a i n  
t he  spon taneous  f ibr inoly t ic  ac t iv i ty  in t he  blood.  I t  is 
wide ly  be l ieved t h a t  f ibr inoly t ic  ac t iv i ty  is necessary  
for p r e v e n t i n g  depos i t ion  of f ibr in  in the  b lood vessels 
and  for d issolving any  depos i t s  fo rmed  is. 

I t  was  there fore  cons idered  of in te res t  to  assess t h e  
f ibr inoly t ic  ac t iv i ty  in t h e  wall  of t he  h u m a n  duc t u s  
ar ter iosus .  The  ma te r i a l  cons i s ted  of 17 a p p a r e n t l y  
no rma l  16-23-week-old foetuses  (crown-heel  l eng th  14.5 
to  30 cm) o b t a i n e d  a t  legal abor t ions  p e r f o r m e d  b y  
h y s t e r o t o m y .  In  14 cases t he  duc tus  ar ter iosus  w i t h  
a d j a c e n t  pa r t s  of t he  aor t ic  arch and  the  p u l m o n a r y  
a r t e ry  was  excised (Figure 1); in 3 t he  duc tu s  and  only  
one of t he  a d j a c e n t  vessels.  The  vessels  were d issec ted  
wi th in  20 rain af ter  t he  evacua t ion  of t he  u te rus  and  
i m m e d i a t e l y  frozen in e x p a n d i n g  CO, or l iquid ni t rogen.  

Values for fibrinolytic activity in human foetal vessel wails, in 
arbitrary units 

Foetal Fibrinolytic activity 
crown-heel Duetus Adjacent Adjacent 
length arteriosus aorta pulmonary 
(em) artery 

14.5 8.5 7.0 3.0 
15 8.5 - 7.5 
17 10.0 5.5 6.0 
17.5 8.5 6.5 8.0 
18 6.0 5.5 6.0 
18 7.0 4.0 9.0 
18.5 9.5 6.0 7.0 
19.5 8.0 6.0 - 
20 8.5 4.0 7.5 
20 11.0 5.5 7.5 
21 9.5 - 8.0 
22 10.0 3.0 5.0 
22.5 10.0 7.0 6.5 
24 9.5 7.5 8.0 
25 8.5 7.5 3.5 
27 8.5 3.5 3.0 
30 8.0 4.5 5.0 

Mean =}: S.E. 8.8 :t: 0.3 5.5 ~ 0.4 6.3 _-k 0.5 
n = 17 n = I5 n =  I6 

Test of difference according to the Wileoxon rank test for pair 
differences: 
ductus > aorta T- = 0 p < 0.01 
ductus > pulmonary artery T- = 6 p < 0.01 
pulmonary artery> aorta T- = 32 p >  0.1 

t~es*igaleO ~ vssse/segmenls 

Pglm0naf~ aFIgr y 
Fig. I. Topographical relation of the 3 vessel segments investigated. 

The  f ib r ino ly t ic  ac t iv i ty  was  d e m o n s t r a t e d  wi th  a his to-  
chemica l  m e t h o d  le a d a p t e d  to  p rov ide  a s e m i q u a n t i t a t i v e  
m e a s u r e m e n t  of t h e  ac t iv i ty  is. S ta t i s t ica l  compar i sons  
b e t w e e n  the  groups  were  pe r fo rmed  w i t h  V¢ilcoxon's t e s t  
for pa i r  differences.  

The f ib r ino ly t ic  ac t iva to r  ac t iv i ty  in the  wall  of the  
duc tus  ar te r iosus  was high and  p roduced  large coalescent  
ly t ic  areas in t he  cover ing  f ibr in  layer  in m o s t  of t he  
sections.  I t  was s igni f icant ly  h igher  in the  duc ta l  wall 
t h a n  in ad j acen t  p a r t s  of  t he  aor ta  and  the  p u l m o n a r y  
a r t e r y  (Table). The  zones of lysis were localized to  the  
vasa  vaso rum in the  a d v e n t i t i a  and  to  t he  in t imal  endo-  
t h e l i u m (Figures 2a, b and  c). The  f ibr inoly t ic  ac t iv i ty  
of the  duc tus  did no t  v a r y  wi th  t he  size of t he  foetus  
w i th in  t he  range  s tudied.  

As known  xs, the  f ibr inoly t ic  ac t iv i ty  d e m o n s t r a t e d  
h i s tochemica l ly  reflects  t he  q u o t a  of f ibr inoly t ic  agen ts  
readi ly  avai lable  for in te rac t ion  and  t h e r e b y  l iable to  
have  a physiological  funct ion,  In  t he  l ight  of t he  p resen t  
consensus  of opinion of the  func t ion  of vascula r  f ibr ino-  
lyric agen ts  xT,~s it seems reasonable  to  a s sume  t h a t  the  
high f ibr inoly t ic  ac t iv i ty  found  in the  duc tus  a r te r iosus  
p lays  a s igni f icant  role in t h e  p r e v e n t i o n  of f ibr in  depos i t s  
in t h e  vascu la r  lumen  a n d  t h e r e b y  con t r ibu te s  to  t h e  
m a i n t e n a n c e  of t he  p a t e n c y  of t he  s h u n t  in utero.  

The  f ind ing  also suggests  an on togene t i c  d i f fe ren t ia t ion  
b e t w e e n  ar ter ies  or ig ina t ing  f rom the  embryon ic  aort ic  
arches.  I t  was  found  earl ier  t h a t  t he  con t rac t i l e  response  
of the  duc tus  to  oxygen  is pecul iar  to  th is  vessel  lL The 
p re sen t  inves t iga t ion  p rov ides  fu r the r  ev idence  of a 
func t iona l  d i f ference  b e t w e e n  the  duc tus  ar te r iosus  and  
the  a d j a c e n t  foeta l  a r te r ies  *°. 

Zusammen[assung.  Die f ib r ino ly t i sche  A k t i v i t ~ t  yon  
17 D u c t u s  Botal l i  h u m a n e r  F o e t e n  wurde  m i t  angren-  
zenden S e g m e n t e n  der  Ar te r ia  pu lmona l i s  and  der  Aor ta  
mi t  Hi l fe  der  h i s tochemischen  Methode  nach  TODD/PAN- 
DOLFI vergl ichen.  Es  zeigte sich, dass  im Duc tus  Botal l i  
die f ibr inoly t i sche  Aktivit~it  im Vergle ich zu den  be iden  
anderen  GefAssen (s/ imtliche aus den  Aor t enbogen  ent-  
wickelt)  hdher  lag. 
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