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Zusammen]assung. Mit  Hilfe  des s y n t h e t i s c h e n  Kolla-  
g e n a s e s u b s t r a t e s  PZ-Pro -Leu-Gly -Pro -D-Arg  w u r d e n  im 
h u m a n e n  S e r u m  kol lagenoly t i sche  E n z y m e  nachge-  
wiesen,  de ren  Spezifit~it de r  C los t r id iopep t idase  A ent -  
spr icht .  Die S p a l t u n g s g e s c h w i n d i k e i t  zeigt  in  Abh~ng ig -  
ke i t  yon  p H  ein O p t i m u m  bei  p H  7,2 u n d  bei  p H  8,0. Das  
sp r i c h t  ftir die E x i s t e n z  zweier  E n z y m e .  Zur  q u a n t i t a t i v e n  
B e s t i m m u n g  de r  Enzymakt iv i t~Lten  wurde  eine Me t h o d e  

ausgea rbe i t e t ,  m i t  der  eine Reihe  v o n  n o r m a l e n  h u m a n e n  
Seren  a n a l y s i e r t  wurde .  
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A Sens i t ive  B i o a s s a y  for C o r t i c o s t e r o i d s  

Severa l  a u t h o r s  1-~ r epo r t ed  t h a t  t he  d u o d e n u m  of t h e  
ch ick  e m b r y o  is a t a r g e t  o rgan  of ad renocor t i ca l  s teroids.  

I n  t h e  p r e sen t  paper ,  a b ioas say  for t he  q u a n t i t a t i v e  
e s t i m a t i o n  of cor t icoids  in s u b m i c r o g r a m  a m o u n t s  has  
been  des igned  on  the  basis  of t he  h is to logica l  changes  
a l r eady  descr ibed  b y  HAYES ~ on  t he  duodena l  m u c o s a  of 
16-day-old ch ick  e m b r y o s  c u l t i v a t e d  w i t h  cor t isone.  The  
resu l t s  ind ica te  t h a t  th i s  m e t h o d  can  be emp loyed  w i t h  
a d v a n t a g e  in a t i ssue  cu l tu re  l abo ra to ry ,  for i t  combines  
specif ici ty,  s impl ic i ty ,  a good precis ion and  s imple  
e q u i p m e n t .  

Material and methods. The  d u o d e n u m  of ch ick  Hy- l ine  
e m b r y o s  a t  16 days  of d e v e l o p m e n t  was  asep t ica l ly  dis- 
sected,  a n d  cu t  l ong i t ud ina l  a n d  t r a n s v e r s a l l y  in order  to  
o b t a i n  pieces of 0.5 mill  2. T h e y  were e x p l a n t e d  accord ing  
to t he  WOLFF and  HAFFEN'S t echn ique% p lac ing  the  
m u s c u l a r  face down  on t he  med ium.  The  cu l tu re  was 
o b t a i n e d  b y  m i x i n g  1 vol. of e m b r y o n i c  e x t r a c t  ( from 
9-day-old  chick  embryos) ,  1 vol. of Eag le ' s  m e d i u m  wi th  
t he  a d d i t i o n  of l a c t o a l b u m i n  h y d r o l y s a t e  (0.61% w/v),  
a n d  2 vol. of aga r  (1% w/v) in H a n k ' s  solut ion.  The  ex- 
p l a n t s  were c u l t i v a t e d  du r ing  48 h a t  37 ~ w i th  air  as the  
gas phase.  

The  fol lowing c o m p o u n d s  were assayed  : cor t icos terone,  
cortisol,  11-desoxy cor t i cos te rone  (DOC), a ldos terone ,  
17 -hydroxy  l l - d e s o x y  cor t i cos te rone  ( c o m p o u n d  'S') ,  
es t radiol ,  t es tos te rone ,  ad rena l ine  hyd roch lo r ide  and  nor-  
ad rena l ine  b i t a r t r a t e .  

A t  t he  end of i n c u b a t i o n  period,  t he  exp l an t s  were 
f ixed in B ou in ' s  f luid for 24 h, pa ra f f in  embedded ,  serial ly 
cu t  a t  6 ~z and  s t a ined  w i th  hematox i l in -eos in ,  for  the  
his to logical  s tudy .  A series of sect ions  of each  e x p l a n t  was 
pe r fo rmed  and  one showing  a cu t  pe rpend icu l a r  to  t h e  
mucosa l  surface  was selected.  In  th i s  sect ion,  the  he igh t  
of the  mucosa,  t a k e n  f rom the  l imi t  w i t h  t he  muscu l a r  
layer  to  t he  free bo rde r  of t he  villi, Was m e a s u r e d  in 4 
d i f fe ren t  zones, w i th  t he  aid of a r e t i cu la t ed  eyepiece;  the  
average  read ing  was c o m p u t e d  as t he  f inal  h e i g h t  of t h e  
duodena l  mucosa  (Figure 1). 

S t a n d a r d  s t a t i s t i ca l  m e t h o d s  were employed  for the  
e v a l u a t i o n  of t he  d a t a  7,s. 

Results. The  d u o d e n u m  e x p l a n t s  t r e a t e d  w i th  cor t i -  
cos terone  and  cort isol  e x h i b i t e d  e d e m a  in t he  connec t ive  
t i ssue  of the  m u c o s a  a n d  d i l a t ed  ' vascu la r  channe l s '  in  the  
deepes t  layer  of t he  mucosa  nea r  t he  l imi t  of the  muscu la r  
layer  (Figure 1). Aldos te rone  a n d  DOC produce  edema,  
b u t  no t  ve ry  ev iden t ly  t he  a f o r e m e n t i o n e d  ' vascu la r  
channe l s ' .  In  b o t h  cases t h e  his to logical  modi f i ca t ions  
were reg is te red  as an  increase  in t he  he igh t  of the  mucosa.  
F igure  2 shows t he  l inear  response  of duodena l  h e i g h t  to  
cor t i cos te rone  in doses r a n g i n g  f rom 0.015 to 8.0 ~g/ml.  
(F for l i nea r i ty :  1.77; p > 0.05.) An  index  of precis ion (X) 
equa l  to  0.22 was ca lcu la ted  w i t h  t he  m e a n s  of 35 e x p l a n t s  
for each  dose. Cortisol  (Figure  2), a ldos te rone  a n d  DOC 
(Figure 3) also exh ib i t ed  l inea r  responses  in  t he  dosage 

range  s tudied .  The  slopes o b t a i n e d  for these  c o m p o u n d s  
d id  n o t  differ  s ign i f i can t ly  f rom t h a t  o b t a i n e d  w i t h  cor t i -  
cos terone  (F:  1.27; p > 0.05). E a c h  f igure  shows also t he  
dose wh ich  produces  t h e  m a x i m a l  effect ;  0.5 ~xg/ml for 
cort isol  a ldos te rone  an d  D.O.C.  a n d  2 [zg/ml for 
cortisol.  Cor t i cos te rone  was sti l l  ac t ive  a t  8.0 I~g/ml. 
W i t h i n  t h e  r ange  of l inear  response,  cor t icos terone ,  
a ldos te rone  a n d  cort isol  are equal ly  ac t ive ,  while  DOC is 
4 t i m e s  less p o t e n t  t h a n  a n y  one of t h e  o t h e r  compounds .  

I n  9 d i f fe ren t  e x p e r i m e n t s  the  slopes (b) of t h e  dosage-  
response  curves  for cor t i cos te rone  r a n g e d  b e t w e e n  0.07 
an d  0.11. 

Fig. 1. Section of a chick embryo duodenum at 16 days of develop- 
Inent cultivated in a medium containing corticosterone (4 [zg/ml) 
for 48 h. Hematoxylin-eosin. • ] 50. 
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Fig. 2. Effect of corticosterone (�9 and cortisol 
(0) on the height of the duodenal mucosa.' Ab- 
scissa: concentration of each compound in the 
culture medium. Ordinates: height of the 
duodenal mueosa measured in ix. C : control values. 
Each point indicates the mean of 35 explants. 
Bars represent once the standard error of the 
means. 
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Fig. 3. Effect of aldosterone (&) and DOC (O) 
on the height of the duodenal mucosa. C: control 
values. Each point represents the mean of 25 
explants. Bars represent once the standard e r r o r  

of the means. 
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F.ig. 4. Effect of compound 'S '  (0), estradiol (~), 
testosterone (E3), adrenaline (a) and noradrena- 
line (O) on the height of the duodenal mucosa. 
C : control values. Each point represents the mean 
ot 20 explants. 

C o m p o u n d  'S', e s t r a d i o l ,  a d r e n a l i n e  a n d  n o r a d r e n a l i n e  
( F i g u r e  4) we re  w i t h o u t  e f fec t .  T e s t o s t e r o n e  ( F i g u r e  4) 
h a d  n o  e f f e c t  a t  a low d o s e  a n d  e x h i b i t e d  t o x i c  e f f ec t s  a t  
h i g h  dose s .  

Discussion. T h e  r e p o r t e d  h i s t o l o g i c a l  c h a n g e s  o f  t h e  
d u o d e n a l  m u c o s a  p r o d u c e d  b y  t h e  i n c u b a t i o n  o f  e x p l a n t s  
w i t h  s e v e r a l  h o r m o n e s ,  c o n f i r m  t h e  f i n d i n g s  of  t lAYES 5 
o n  t h e  a p p e a r a n c e  o f  e n l a r g e d  ' v a s c u l a r  c h a n n e l s '  u n d e r  
s i m i l a r  c o n d i t i o n s .  F u r t h e r ,  t h i s  p h e n o m e n o n  is p r o d u c e d  
b y  c o r t i c o s t e r o n e  a n d  c o r t i s o l  a n d  n o t  b y  a l d o s t e r o n e  a n d  
D O C .  T h e  p h e n o m e n o n  of  e d e m a  d e s c r i b e d  in  t h i s  p a p e r  
w a s  n o t  o b s e r v e d  b y  HAYES, b u t  t h i s  m a y  be  d u e  t o  a 
d i f f e r e n c e  in  c u l t u r e  m e t h o d s .  

T h e  h e i g h t  i n c r e a s i n g  e f fec t ,  a p p e a r s  t o  be  a spec i f i c  
r e s p o n s e  t o  b i o l o g i c a l l y  a c t i v e  co r t i co ids .  C o m p o u n d  of  
c l o s e l y  r e l a t e d  s t r u c t u r e  w i t h  low or  n o  c o r t i c o i d - l i k e  
a c t i v i t y ,  a s  wel l  a s  c a t e c h o l a m i n e s  w e r e  f o u n d  to  be  
w i t h o u t  e f fec t .  

T h e  c h i c k  e m b r y o  d u o d e n a l  m u c o s a  a p p e a r s  to  be  a 
v e r y  s e n s i t i v e  t a r g e t  o r g a n  b e c a u s e  i t  r e a c t s  s i g n i f i c a n t l y  
t o  c o r t i c o s t e r o n e  c o n c e n t r a t i o n s  of  t h e  o r d e r  o f  1/100 ~xg/ 
-ml. T h e  m e t h o d  h a s  a g o o d  p r e c i s i o n  i n d e x  (Z: 0.22),  
w o r k i n g  w i t h  35 e x p l a n t s  p e r  dose .  A b o u t  60 e x p l a n t s  c a n  
be  o b t a i n e d  in  30 m i n  of  d i s s e c t i o n  f r o m  a s i ng l e  d u o d e n u m .  

I t  s h o u l d  b e  r e m a r k e d  t h a t  w i d e  d o s a g e  r a n g e  in  w h i c h  
c o r t i c o s t e r o n e  p r o d u c e s  a l i n e a r  r e s p o n s e .  

T h e  p r e s e n t  b i o a s s a y  h a s  b e e n  e m p l o y e d  s u c c e s s f u l l y  
in t h e  s t u d y  of  c o r t i c o s t e r o i d  s e c r e t i o n  of  c h i c k  e m b r y o  
a d r e n a l  t i s s u e  m v i t r o  ( u n p u b l i s h e d  r e su l t s ) .  

Resumen. Se d e s c r i b e  u n  e n s a y o  b i o l 6 g i c o  p a r s  co r t i -  
c o s t e r o i d e s  b a s a d o  e n  la  c a p a c i d a d  de  e s t a s  h o r m o n a s  d e  
a u m e n t a r  la  a l t u r a  de  la  m u c o s a  d u o d e n a l  e m b r i o n a r i a  
c u l t i v a d a  in  v i t r o .  
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