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Distribution of Zn 65 48 h following i.p. injection 

Tissue Cpm per 2.6 • 10 ~ cells ~ Cpm 
per 109 ceils ~ 

Mesenterial 
lymph nodes 

Thymus  

Spleen 

Liver 

Pancreas 

Lungs 

Peritoneal cells 
(mast cells) 

Isolated mast  cells 

0.011 • 10 "b 
(0.5 • 10 ~) e 
0.013 • 109b 
(0.7 • 10 ~) ~ 
0.014 X 109 b 
(0.7 • 10 ~) ~ 

0 22.5 
0 12.9 
0 12.0 

0 24 
0 15 
0 14 
0 18 
0 29 
0 18 

0 76 
0 53 
0 42 
0 22 
0 21 
0 39 
0 21 
0 30 
0 28 

70 6,400 

69 5,300 

68 4,800 

38 14,600 

The values are corrected for backgrourld. " Total number of 
peritoneal ceils, o Number of peritoneal mast  cells in brackets. 

T o  f i n d  o u t  w h e t h e r  z i nc  is r e l e a s e d  f r o m  m a s t  ce l ls  
u n d e r  c o n d i t i o n s  k n o w n  to  c a u s e  a r e l e a s e  of  h i s t a m i n e ,  
r a t s  w h i c h  h a d  b e e n  g i v e n  50 txC Z n  65 i .p.  48 h ear l ie r ,  
w e r e  t r e a t e d  w i t h  t h e  c h e m i c a l  h i s t a m i n e - l i b e r a t o r ,  
c o m p o u n d  48 /80  (400 t x g / a n i m a l  i .p . ) ;  o t h e r  a n i m a l s  
r e c e i v e d  p h o s p h a t e - b u f f e r e d  s a l i n e  i .p.  T h e  p e r i t o n e a l  
f l u id  w a s  h a r v e s t e d  15 r a in  l a t e r ,  a n d  r a d i o a c t i v i t y  o f  
d r i e d  s u p e r n a t a n t s  m e a s u r e d .  I n  c o n t r o l s  (672-4-350  
c p m ) ,  r a d i o a c t i v i t y  w a s  f o u n d  to  be  d e a r l y  l ower  t h a n  in  
a n i m a l s  t r e a t e d  w i t h  c o m p o u n d  48 /80  (2908 i 663).  T h e  
p r e s e n t  r e s u l t s  s u g g e s t  t h a t  r a d i o a c t i v e  z inc  is i n c o r p o r a t e d  
s e l e c t i v e l y  i n t o  r a t  t i s s u e  m a s t  cel ls .  A n d  s i g n i f i c a n t  
a m o u n t s  of  z inc  w e r e  r e l e a s e d  b y  t h e  c h e m i c a l  h i s t a m i n e -  
l i b e r a t o r ,  c o m p o u n d  48/80.  H o w e v e r ,  t h e  m e c h a n i s m  of  
b i n d i n g  o f  z inc  t o  m a s t - c e l l  g r a n u l e s ,  a n d  i t s  role  a n d  m o d e  
of  m o b i l i z a t i o n  in  p a t h o p h y s i o l o g i c a l  p r o c e s s e s  n e e d s  
f u r t h e r  e l u c i d a t i o n .  

Zusammen/assung .  Bei  d e r  A l b i n o r a t t e  f i n d e r  s i ck  48 h 
n a c h  p a r e n t e r a l e r  V e r a b r e i c h u n g  y o n  r a d i o a k t i v e m  Z i n k  
(Zn  65) e i n  h o h e r  A n t e i l  de r  A k t i v i t / i t  in  d e n  G e w e b e m a s t -  
ze l len .  N a c h  V e r a b r e i c h u n g  de s  c h e r n i s c h e n  H i s t a m i n -  
l i b e r a t o r s ,  C o m p o u n d  48/80,  w i r d  e in  e r h e b l i c h e r  Te l l  
y o n  Z n  65 a u s  d e n  Ze l l en  frei .  

R .  KELLER a n d  E .  SORKIN 

Immunobio logy  Research Group, 
Departmenst  o /Dermato logy  and Medical  Microbiology, 
Univers i ty  o/Zi~rich,  and 
Schweizerisches Forschungsinst i tut ,  
Davos (Switzerland), 30 September 7969. 

C ol lageno ly t i c  E n z y m e s  in H u m a n  S e r u m  

T h e  s e a r c h  fo r  c o l l a g e n a s e s  in  t h e  t i s s u e  of h i g h e r  
a n i m a l s  h a s  led  to  t h e  i s o l a t i o n  of  s e v e r a l  p r o t e a s e s  w i t h  
ac id i c  a n d  n e u t r a l  p H  o p t i m a  ~. GRIES a n d  LINI)NER 2'a 
c o u l d  d e m o n s t r a t e  t h a t  v a r i o u s  m a m m a l i a n  t i s s u e s  con -  
t a i n  e n z y m e s  t h a t  a r e  c a p a b l e  o f  s p l i t t i n g  s o l u b l e  p e p t i d e s  
f r o m  n a t i v e  i n s o l u b l e  c o l l a g e n  u n d e r  p h y s i o l o g i c a l  c o n d i -  
t i ons .  A n i m a l  c o l l a g e n a s e s  t h a t  h a v e  b e e n  s h o w n  to  c l e a v e  
t h e  c o l l a g e n  m o l e c u l e  i n t o  2 p ieces ,  r e p r e s e n t i n g  t h r e e -  
q u a r t e r s  a n d  o n e - q u a r t e r  o f  t h e  m o l e c u l e ,  w e r e  f o u n d  
s o m e  y e a r s  ago  for  t h e  f i r s t  t i m e  b y  GROSS e t  al. 4 a n d  l a t e r  
b y  FULLMER e t  al. s, J~VANSON e t  al.% LAZARUS e t  al. v, a n d  
EISEN e t  al. s. 

A n e w  c l a s s  of  c o l l a g e n o l y t i c  e n z y m e s ,  w h i c h  a r e  
d i f f e r e n t  f r o m  t h e  e n z y m e s  m e n t i o n e d  a b o v e ,  a n d  w h i c h  
r e s e m b l e  b a c t e r i a l  c o l l a g e n a s e s  in  t h e i r  s p e c i l i c i t y  for  t h e  
a p o l a r  r e g i o n s  of  t h e  c o l l a g e n  m o l e c u l e ,  h a v e  r e c e n t l y  
b e e n  d e m o n s t r a t e d  b y  STRAUCH e t  al. 9 - n  in  l i v i n g  cel ls  of  
h i g h e r  a n i m a l s  a n d  in  i n v a s i o n  z o n e s  of h u m a n  t u m u o r s  ~2. 
T h e  a c t i v i t y  o f  t h e s e  e n z y m e s  w a s  m e a s u r e d  b y  m e a n s  o f  
t h e  s y n t h e t i c  s u b s t r a t e  P Z - P r o - L e u - G l y - P r o - D - A r g  ( P Z -  
p - p h e n y l a z o b e n z y l o x y c a r b o n y l - ) ,  r e c e n t l y  d e v e l o p e d  b y  
*eVt'r?VSCH a n d  HEIDRICHla.  

T h i s  s u b s t r a t e ,  w h i c h  h a s  a s e q u e n c e  a n a l o g o u s  t o  t h e  
r e p e a t i n g  s e q u e n c e  - G l y - P r o - X - G l y - P r o - X -  (P ro  is 
p r o l i n e  o r  h y d r o x y p r o l i n e  a n d  X a v a r i a b l e  a m i n o  acid)  
p r e s e n t  in  t h e  a p o l a r  r e g i o n s  of c o l l a g e n  m o l e c u l e ,  is sp l i t  
b y  a c o l l a g e n a s e  of  t h e  b a c t e r i a l  t y p e  b e t w e e n  t h e  L e u -  
a n d  G l y - r e s i d u e s .  T h e  f r a g m e n t  P Z - P r o - L e n  is i n s o l u b l e  in  
a q u e o u s  s o l u t i o n s  a t  a c i d  p H  a n d  c a n  be  e x t r a c t e d  f r o m  
t h e  r e a c t i o n  m i x t u r e  w i t h  o r g a n i c  s o l v e n t s  a n d  d e t e r -  
m i n e d  s p e c t r o p h o t o m e t r i c a l l y .  T h e  C t e r m i n a l  a r g i n i n e  
m a k e s  t h e  p e p t i d e  ea s i l y  s o l u b l e  in w a t e r  a n d  t h e  D - f o r m  

m a k e s  t h e  c o m p o u n d  s t a b l e  a g a i n s t  a t t a c k  b y  t r y p s i n ,  
c a r b o x y p e p t i d a s e  a n d  o t h e r  cell  p r o t e a s e s .  T h e  s u b s t r a t e  
w a s  f o u n d  to  be  n o n - t o x i c  for  t h e  cel ls  a t  t h e  c o n c e n t r a -  
t i o n s  r e q u i r e d  for  t h e  d e t e r m i n a t i o n .  T h e  m e t h o d  ix v e r y  
s e n s i t i v e  a n d  a l l o w s  t h e  m e a s u r e m e n t  o f  e x t r e m e l y  low 
c o l l a g e n o l y t i c  a c t i v i t y .  

T h e  i so l a t i on ,  t h e  m o d e  of  a c t i o n ,  a n d  t h e  p r o p e r t i e s  of  
a n i m a l  c o l l a g e n a s e s  w i t h  t h e  s p e c i f i c i t y  for  a p o l a r  
r e g i o n s  o f  t h e  c o l l a g e n  m o l e c u l e  will  be  p u b l i s h e d  else-  
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where .  Th i s  p a p e r  r epo r t s  t he  i n v e s t i g a t i o n  oI s u c h  
enzymes  in h u m a n  se rum w i t h  t he  a id  of t h e  s y n t h e t i c  
s u b s t r a t e  PZ-Pro-Leu-Gly-Pro-D-Arg .  

The  i n c u b a t i o n  of s e rum w i t h  t h e  s u b s t r a t e  in  a Tris 
buf fe r  of p H  8.0 resu l ted  in  sp l i t t i ng  of t h e  col lagenase-  
specific bond .  T h e  expec ted  P Z - P r o - L e u  f r a g m e n t  was  
ident i f ied  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  on  sil ica gel. 

E n z y m a t i c  a c t i v i t y  showed  a l inear  p a t t e r n  a t  25 ~ 
A t  37~ a descend ing  cu rve  was ob ta ined ,  p r o b a b l y  
caused  b y  d e n a t u r a t i o n  or i n a c t i v a t i o n  of t he  enzyme.  
Ra i s i ng  t h e  t e m p e r a t u r e  of t he  s e rum to  56~ led to  a 
r ap id  loss of e n z y m a t i c  ac t iv i ty .  L e a v i n g  t he  s e rum a t  
room t e m p e r a t u r e  for severa l  hours  l ikewise r e su l t ed  in 
loss of e n z y m a t i c  ac t iv i ty .  

T h e  p H  d e p e n d e n c e  of t he  sp l i t t ing  r a t e  in  the  F igu re  
( the l a t t e r  expressed  in a M  P Z - P r o - L e u  1 of se rum/h)  
shows 2 d i s t i nc t  peaks,  t he  f i rs t  be tween  p H  7.0 a n d  7.3, 
and  t h e  second b e t w e e n  p H  8.0 and  8.2. I t  is i n t e r e s t i ng  
to no t e  t h a t  t he  loca t ion  of t he  peaks  r e m a i n s  the  same  
for d i f ferent  s e rum samples ,  whi le  t h e i r  h e i g h t  vames. 
S e r u m  1 exh ib i t s  a low p H  o p t i m u m  a t  p H  7.0 and  a 
h igh  o p t i m u m  a t  pH 8, whereas  t he  oppos i te  is the  case 
for s e r u m  2. We  also found  sera  in which  t h e  2 pH peaks  
were j u s t  as m u c h  d i s t i nc t  b u t  were bo t t l  a t  t he  same  
level. This  ind ica tes  t he  presence  of 2 enzym es  in t he  
s e rum and  cor responds  to  our  o t h e r  f ind ings  14 on  t he  
e n z y m a t i c  a c t i v i t y  in t issue. 

Up to  a c o n c e n t r a t i o n  of 0.5 ~zM of s u b s t r a t e  pe r  sample  
t he  s u b s t r a t e  c o n c e n t r a t i o n  is t he  l i m i t i n g  fac to r  of 
e n z y m a t i c  ac t iv i ty .  A b o v e  0.5 [zM of s u b s t r a t e  pe r  
p r epa ra t i on ,  the  p o i n t  of comple t e  s a t u r a t i o n  of t he  en- 
zyme  w i t h  t he  s u b s t r a t e  is reached  and  t h e  r eac t ion  is 
p r o p o r t i o n M  t o  t h e  e n z y m e  q u a n t i t y .  

In  t he  l igh t  of t h e  above  f ind ings  we deve loped  t he  
fol lowing me thod  of d e t e r m i n i n g  t he  col lagenase  a c t i v i t y  
in s e r u m :  1.0 mt  of 0 . 0 5 M  Tris-HC1 buf fe r  p H  7.2 or 
p H  8.0 a n d  1 ml  of s u b s t r a t e  so lu t ion  (1.0 ~zM/ml- 
0.812 m g  PZ-Pro-Leu=Gly-Pro-D-Arg/ml~S) in t he  same  
buf fe r  so lu t ion  were added  to  0.5-1.0 ml  of serum,  and  t he  
same  was  i n c u b a t e d  for 1 h a t  25 ~ T h e n  t h e  r eac t ion  was 
s t opped  by  a d d i n g  10% (w/v) ci t r ic  a c id  to  a p H  of 
a p p r o x i m a t e i y  3. T h e  q u a n t i t y  of ci t r ic  ac id  r equ i red  for 
1.0 m l o f  s e rum at  p H  7.2 was  1.0 ml,  a n d  for 1.0 m l  of 
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se rum a t  p H  8.0, 1.5 ml.  T h e  P Z - P r o - L e u  f r a g m e n t  sp l i t  
off b y  t h e  col lagenase  was e x t r a c t e d  f rom t h e  sample  b y  
s h a k i n g  i t  w i t h  5.0 ml  benzene .  Af te r  c en t r i f uga t i on  for  
severa l  m i n u t e s  a t  a b o u t  1000 g t he  organic  phase  was  
p i p e t t e d  off and,  if no t  ye t  clear, passed  t h r o u g h  a 
p la i t e r  fi l ter.  The  c o n c e n t r a t i o n  of t he  P Z - P r o - L e u  pro-  
duced  b y  t he  ac t ion  of t h e  e n z y m e  was d e t e r m i n e d  b y  
m e a s u r i n g  t h e  a d s o r p t i o n  a t  320 n m  or 440 n m  aga in s t  a 
con t ro l  cons i s t ing  of a sample  t r e a t e d  in t he  same  m a n n e r  
descr ibed  a b o v e  b u t  w i t h o u t  i n c u b a t i o n  a t  25~ T h e  
c o n c e n t r a t i o n  of P Z - P r o - L e u  was r ead  off f rom a pre-  
v ious ly  p r e p a r e d  m e a s u r i n g  d iag ram.  (PZ-Pro -Leu  in ~zM/ 
5 ml  benzene.)  

W e  def ine 1 col lagenase u n i t  (CU/ as t he  q u a n t i t y  of 
1 ~zM P Z - P r o - L e u / l  of se rum/h ,  a n d  express  t he  ac t iv i t i es  
m e a s u r e d  a t  p H  7.2 b y  CUT. 2 and  a t  p H  8.0 b y  CUB. 0. The  
col lagenase  ac t iv i t i e s  d e t e r m i n e d  on samples  f rom a n u m -  
be r  of h e a l t h y  persons  are inc luded  in t he  Table .  

Our  f ind ings  h a v e  shown t h a t  t h e  use of s y n t h e t i c  sub-  
s t r a t e s  of t he  - G l y - P r o - X - G l y - P r o - X -  t y p e  p rov ides  a 
su i t ab le  m e a n s  for  t he  rap id ,  simple,  and  h igh ly  sens i t ive  
d e t e r m i n a t i o n  of col lagenolyt ic  enzymes.  

W e  hope  t h a t  th i s  p rocedure  will c o n t r i b u t e  to t h e  
d e t e r m i n a t i o n  oi such  enzymes  in clinical l abora to r ies  to  
get  ins ight  in to  t he  m e t a b o l i s m  and  d e g r a d a t i o n  of 
collagen in t h e  h u m a n  body.  

Col lagenoly t ic  a c t i v i t y  in sera of n o r m a l  persons  

N a m e  Sex Age CUT. 2 CU8.0 

Ke ~ 20 24.9 24.3 

B u  9 25 21.2 7.4 

Li  ~ 28 11.1 11.6 

Ac ~ 30 21.2 23.9 

St 2 34 33.5 19.2 

H o  9 39 12.2 6.7 

Go ~ 42 26.7 35.6 

Gr  2 42 11.2 15.1 

He  Q 46 33.2 24.9 

Be ~ 26 23.1 29.7 

W i  c~ 27 22.7 28.4 

Go c~ 27 9.1 

De c~ 27 14.8 9.0 

Re ~ 28 55.8 35.8 

De ~ 28 72.4 22.3 

Ch c~ 29 19.4 16.8 

SI c~ 30 25.9 32.0 

Ro  ~' 31 24.8 41.3 

Kn  ~ 31 31.2 18.1 

Be (~ 31 17.9 16.4 

Be c~ 33 29.2 24.0 

W i  ~ 36 23.4 23.2 

Ge ~ 38 25.5 27.8 

Be ~ 39 14.5 

St ~ 42 29.5 46.5 

G r  (~ 46 23.5 21.1 

Dependence  of sp l i t t i ng  r a t e  on  p H .  1.0 ml  of s e r u m  i n c u b a t e d  wi th  
1 ~xM PZ s u b s t r a t e  in  0.05 M Tris buf fe r  a t  25 ~ for  1 b. E a c h  of the  
m e a s u r i n g  po in t s  r ep re sen t s  the  m e a n  va lue  o b t a i n e d  f r o m  6 -8  tests .  

14 D. PROKOPOVA, L. STRAUCH a n d  K .  HANNIG, in p r e p a r a t i o n .  
- G. GRIES a n d  J .  LINDNER, in  p r e p a r a t i o n .  

15 M a n u f a c t u r e d  b y  F l u k a  AG. CH-9470 Buehs ,  SG (Switzer land) .  
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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 .  

G. GRIES, HEIDEMARIE BURESCH 
a n d  L. STRAUCH 

Klinisch-Chemisches Laboratorium, Miinchen, and 
Max- Planck- Institut /~tr Eiweiss- und Leder[orschung, 
D-8 Mi~nchen 15 (Germany), 14 August 7969. 

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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