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f ish ex t ends  to  51 a n d  51 sect ions,  in  t he  4 •  -~ T3 
g roup  to  87 a n d  83 sec t ions  a n d  in t h e  8 • 10 -7 T3 g roup  
to  99 a n d  94 sec t ions  on  t h e  LI-IS a n d  R H S  respect ive ly .  
These  resu l t s  are  s u m m a r i z e d  in t he  Table .  

The  m o s t  conv inc ing  p o i n t  n o t e d  in th i s  ana lys i s  was  
t h a t  a m o n g  t he  13 con t ro l  f ish a n d  t he  22 t r e a t e d  f ish 
s tud ied  n o t  a s ingle case of ove r l ap ing  resu l t s  was  found  
in t h e  2 groups.  C o m p a r i n g  t h e  responses  to  t h e  two  
levels  of t h e  ho rmone ,  n o t  a g r ea t  deal  of di f ference was 
no t i ced  excep t  a t  d a y  31 w h e n  t h e  t r e a t m e n t  of 8 • 10 .7 
T3 caused  a sma l l  b u t  a n  in s ign i f i can t  a d v a n c e d  g r o w t h  
of t he  bone.  F igure  a a n d  b show t h e  s t a t e  of deve lop-  
m e n t  of t h e  l a c r y m a l  bone  in a con t ro l  a n d  a T3 t r e a t e d  
a lev ins  r e spec t ive ly  a t  d a y  31 a f t e r  h a t c h i n g .  

These  resu l t s  p rov i de  f u r t h e r  ev idence  in  s u p p o r t  of 
t he  f ind ing  t h a t  exogenous  T4 p r o m o t e s  syn thes i s  a n d  
f u r t h e r  d e v e l o p m e n t  of l a c r y m a l  bone  in Salmo trutta 
a lev in  d u r i n g  t h e  31 days  a f t e r  h a t c h i n g K  Moreove r  t he  

resu l t s  of T3 t r e a t m e n t s  are c o n s i s t e n t  as unl ike  those  of 
T4 t r e a t m e n t ;  no  ove r l ap ing  cases were f o u n d  in t he  T3 
t r e a t m e n t s .  T h e  resu l t s  also i nd ica t e  t h a t  t h e  effect  of 
h ighe r  c o n c e n t r a t i o n  was s l igh t ly  i n h i b i t o r y  as c o m p a r e d  
to  t he  lower  c o n c e n t r a t i o n  one. I t  is also d e m o n s t r a t e d  
here  t h a t  T3 is more  t h a n  8 t i m e s  as p o t e n t  as T4 - a 
s i t u a t i o n  s imi la r  to  t h a t  r e p o r t e d  in t h e  case of t h e  r a t  3, 4. 
The  precise  r ea son  for  t he  h i g h  p o t e n c y  of T3 are  n o t  
known,  however ,  i t  m a y  be  t h a t  T3 is me t abo l i z ed  fa s t e r  
t h a n  T45, t h u s  t h e  T3 t r e a t m e n t  resu l ted  in a n  eff ic ient  
response  6. 

5 j .  HERRMANIq, H. J. RUSCHE and H. L. I~EUESKEMPER, Acts 
endocr. Copenh. Suppl. 18d, 72 (1974). 
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Summary. W h e n  free D H E A ,  i ts  sul fa t ide ,  a n d  su l fa te  were  a s sayed  in m a t e r n a l  p l a s m a  as well  as in  umbi l i ca l  cord  
a r t e r i a l  a n d  v e n o u s  p lasma ,  r a t h e r  h i g h  c o n c e n t r a t i o n s  were f o u n d  in e i t he r  f r ac t ion  f rom cord  a r t e r i a l  p lasma,  re-  
f lec t ing  t he  fe ta l  c o n t r i b u t i o n  n o t  on ly  of free D H E A  a n d  D H E A  sulfate ,  b u t  also of t h e  l ipophi le  s te ro id  sulfaf ide.  
Since h i g h  D H E A  levels were  assoc ia ted  w i t h  e l eva t ed  c -AMP concen t r a t i ons ,  a ce r t a in  i n t e r r e l a t i o n s h i p  of b o t h  
p a r a m e t e r s  is ind ica ted .  I n  t h e  course  of del ivery ,  a r ap id  decrease  of free es t r io l  in  m a t e r n a l  p l a s m a  was obse rved .  
H i g h e r  c o n c e n t r a t i o n  of free es t r io l  in  umbi l i ca l  venous  p l a s m a  po in t ed  a t  i ts  p l a c e n t a l  b io syn thes i s  f rom fe ta l  pre-  
cursors.  

The  role of su l focon juga ted  D H E A  (dehydroep ian -  
d ros te rone ,  3 f i -hydroxy-5-andros ten-17-one)  as a m a j o r  
p recursor  of e s t rogens  in t h e  f e top l acen t a l  u n i t  ha s  been  
e s t ab l i shed  b e y o n d  a n y  doubt1 ,  2. C o m p a r a t i v e l y  h ighe r  
c o n c e n t r a t i o n s  of su l focon juga ted  D H E A  in umbi l i ca l  
cord  a r t e r i a l  b lood  sugges ted  t he  b io syn thes i s  of t h i s  
p recurso r  in  fe ta l  a d r e n a l  t i ssue  8. Since, however ,  u n d e r  
physio logica l  cond i t ions  t h e  p r e d o m i n a n t  p o r t i o n  of 
su l focon juga ted  D I t E A  in a d u l t  h u m a n  sub jec t s  ap-  
p a r e n t l y  occurs  as a l ipophi le  c o m p o u n d ,  e.g. a di- 
g lycer ide  su l fa te  or  ' su l fa t ide '  4, 5, i t  s eemed  of p a r t i c u l a r  
i n t e r e s t  to  i n v e s t i g a t e  w h e t h e r  also t h e  fe ta l  ad r ena l  pro-  
duces  such  l ipophi le  su l foconjuga tes .  Espec ia l ly  in  v iew 
of t he  fac t  t h a t  on ly  D H E A  su l fa t ide  affects  t he  a c t i v i t y  
of G - 6 - P D H  (g lucose-6-phospha te  dehydrogenase)* ,7  or 
t he  c o n c e n t r a t i o n  of c -AMP in  p l a s m a  s, whereas  D H E A  
su l fa te  p r o v e d  to be  c o m p l e t e l y  i nac t i ve  in t he  G - 6 - P D H  
i n h i b i t i o n  tes t .  

Therefore ,  D H E A  was  d e t e r m i n e d  in t h e  f r ac t ions  of 
free s teroids,  s te ro id  sulfa t ides ,  a n d  s te ro id  su l fa tes  f rom 
umbi l i ca l  cord  a r t e r i a l  a n d  venous  p l a s m a  as well  as 
m a t e r n a l  p l a s m a  before,  dur ing ,  a n d  a f t e r  deI ivery.  A t  
t h e  same  t ime,  c -AMP a n d  free estr iol  (1, 3, 5(10)-estra-  
triene-3,16,17fl-triol) were  m e a s u r e d  in  these  samples .  

Material and methods. I n  20 n o r m a l  p r e g n a n t  women ,  
b lood  samples  were col lected d u r i n g  t h e  in i t ia l  s tage  of 
labour ,  in  t h e  expu l s ion  period,  a n d  2 a n d  48 h a f t e r  
de l ivery .  F r o m  t h e  umbi l i ca l  cord, a r t e r i a l  a n d  venous  
b lood were  w i t h d r a w n  i m m e d i a t e l y  a f t e r  del ivery,  
y ie ld ing  0.8 to  3.7 ml  of hepa r in i zed  p lasma .  

All heparinized plasma samples were assayed for the 
above-mentioned parameters by standard procedures. 
Steroid sulfatides and sulfates were isolated by ion 
exchange chromatography on polyamide columns and 
subseuqnet thin layer chromatography 9. Following 
solvolysis of sulfoeonjugates I)HEA was separated by 
repeated thin layer chromatography and quantitated by 
densitometry of its 2, 4-dinitrophenylhydrazone 10. c-AMP 
was measured by the protein binding assay of BROWN et 
al. n, while free estriol was determined by radioimmuno- 
assay 12. 

Results and discussion. As shown  in t he  Table ,  "the 
m a t e r n a l  p l a s m a  levels  of D H E A  v a r i e d  cons ide rab ly  in 
t h e  course of del ivery.  W h e r e a s  in  t h e  in i t ia l  s tage  of 
labour ,  t he  c o n c e n t r a t i o n  of t o t a l  D H E A  ave raged  83.9 ~g/  
100 ml,  a t o t a l  of 97.2 vg D H E A / 1 0 0  inl  were found  d u r i n g  
t h e  expu l s ion  period.  As c o m p a r e d  to  42.3 ~ 18.9 ~g/  
100 ml,  m e a s u r e d  in pe r iphe ra l  p l a s m a  of 10 n o r m a l  preg-  

1 ]~. DICZFALUSY and P. TROEN, Vitamins Hormones 19, 229 (1961). 
2 E. DlCZFALOSY, Int. Congr. ~ed. Ser. 83, 732 (1965). 
3 H. H. SIMMER, W. E. ]~ASTERLING, R. J. PION and W. J. DIGNAM, 
Steroids d, 125 (1964). 
G. W. OERTEL, Z. physiol. Chem. 343, 276 (1966). 

5 p. ]k~URTENBACH ' p. BENES and G. W. 0ERTEL, Eur. J. Biochem. 
39, 541 (1973). 

n G. W. OERTEL and P. BENES, J. Steroid B.iochem. 3, 493 (1972). 
7 p. BENES and G. W. OERTEL, J. Steroid Biochem. 2, 289 (1971). 
s G. W. OERTEL, P. BENES, 1Vi. SCI{IRAZI/ H. HOLZMANN and G. 

Ho~F~-N~, Experientia 30, 872 (1974): 



118 Speeialia 

Concentration of DHEA, c-AMP, and free estriol in maternal and cord plasma 

EXPERIENTIA 32/1 

Parameter Initial labour During expulsion 2 h after delivery 48 h after delivery Cord artery Cord vein 

DHEA (~xg]100 ml) 

Free 2.7212 1.1 3.5=L 0.9 3.3=[= 0.7 2.6=t= 1.5 8.74- 4.4 5.7=[= 2.2 
Sulfatide 48.32t2 20.4 51.3-t- 19,7 38.24- 14.5 40,8~_+_ 18,0 112.8~ 47.5 73.4=t= 34.2 
Sulfate 32.9-4- 8.5 42.4=t= 14.4 19.0=~ 7.2 26.42~ 8.3 80.44-46.2 45.2~2 6.7 

c-AMP(pMol/ml) 11.2~ 2.8 21.0=~ 6.4 16.0-~- 4.1 14.1=t= 4.7 31.4~11.5 30.3~12.2 

Estriol(ng/ml) 10.2-r 4.3 4.0~_ 1.9 2.0=[= 1.1 0.2:~ 0.09 5.7=I= 2.7 12.1-I= 6 .7  

n a n t  w o m e n  n e a r  t e rm,  t h e  a b o v e  va lues  ind ica te  a 
d i s t i nc t  increase  in a d r e n o c o r t i c a i  ac t iv i ty .  The  e n h a n c e d  
b iosyn thes i s  of p r i m a r i l y  su l focon juga ted  D H E A  sub-  
s ided a f t e r  del ivery,  t h e  levels of t o t a l  D H E A  fal l ing 
to 60.5 ~g/100 ml  a n d  69.8 ~xg/100 ml  2 a n d  48 h resp. 
la ter .  T h a t  t he  fe ta l  ad r ena l  p rov ides  a s u b s t a n t i a l  po r t i on  
of D H E A  for p l a c e n t a l  b iosyn thes i s  of es tr iol  3 m a y  be  
g a t h e r e d  f rom c o m p a r a t i v e l y  h i g h  c o n c e n t r a t i o n s  of 
t o t a l  D H E A  in umbi l i ca l  cord a r t e r i a l  p l a s m a  (201.9 vg/  
100 ml),  t he  levels agree ing  w i t h  those  r epo r t ed  b y  SIMMER 
e t  al. 3, Concern ing  the  d i s t r i b u t i o n  of D H E A  upon  %lae 
f rac t ions  of free a n d  su l focon juga ted  steroids,  t he  f r ac t ion  
of s tero id  su l fa t ides  c o n t a i n e d  be t w een  52.7 % and  63 .1% 
of a s sayed  D H E A ,  followed b y  31 .4-43 .6% in t he  f r ac t ion  
of s tero id  sulfates,  an d  3 .2-5 .5% in t h e  f r ac t ion  of free 
s teroids.  A l t h o u g h  t h e  i n s t a b i l i t y  of s te ro id  sulfat ides4,  5 
m a y  h a v e  affected these  f igures - in  p rev ious  e x p e r i m e n t s  
t he  f r ac t ion  of s tero id  su l fa t ides  compr i sed  r o u g h l y  80% 
of t o t a l  D H E A  in pe r iphe ra l  p l a s m a  of n o r m a l  sub jec t s  - 
i t  can  be  conc luded  t h a t  t h e  fe ta l  a d r e n a l  also secretes  
D H E A  sulfat ide.  

W i t h  r ega rd  to t he  a s s um ed  i n t e r r e l a t i o n s h i p  be t ween  
D H E A  a n d  e -AMP s, t h e  p re sen t  resu l t s  revea l  a sub-  
s t a n t i a l  rise of p l a s m a  c -AMP d u r i n g  t he  expuls ion  period,  
fol lowed b y  a r ap id  decrease  a f t e r  de l ivery .  C o n c o m i t a n t  
w i t h  t h e  h igh  c o n c e n t r a t i o n s  of D H E A  in umbi l i ca l  cord  
a r t e r i a l  (or venous)  p l a s m a  also e l eva t ed  levels of c -AMP 
were Obtained,  s u p p o r t i n g  t h e  c o n t e n t i o n  t h a t  D H E A -  
especial ly  as t h e  su l fa t ide  - exer t s  a de f in i t e  inf luence  
u p o n ' p l a s m a  c-AMP. R e g a r d i n g  t he  nuc leo t ide  levels 

r e p o r t e d  here,  i t  shou ld  be  p o i n t e d  o u t  t h a t  hepa r in i zed  
p l a s m a  was used  t h r o u g h o u t  as in  p reced ing  inves t iga -  
t ions  8. Hence,  these  c o n c e n t r a t i o n s  c a n n o t  be  c o m p a r e d  
w i t h  those  ga ined  w i t h  E D T A - t r e a t e d  p lasma,  wh ich  
yields h igher  levels of c -AMP due  to i m m e d i a t e  i nh ib i t i on  
of phosphod ies te rase ,  as will  be  seen in a f o r t h c o m i n g  
c o m m u n i c a t i o n .  

W h e n  free es t r io l  was d e t e r m i n e d  in t h e  va r ious  sam-  
pies, a decl ine was obse rved  in t h e  expu l s ion  period,  
wh ich  m a y  be  a t t r i b u t e d  to  a r educed  b io syn thes i s  of 
p l acen t a l  es trogens.  W h e t h e r  a n  insuf f ic ien t  s u p p l y  of 
Cl~-steroid precursors  is r espons ib le  for  t h i s  decrease,  or  
an  i m p a i r e d  m e t a b o l i c  a c t i v i t y  of p l acen t a l  t issue,  re- 
m a i n s  to  be  seen. W i t h i n  48 h t h e  m a t e r n a l  p l a s m a  con-  
c e n t r a t i o n  of free estr iol  h a d  r e t u r n e d  to  n o n - p r e g n a n c y  
levels. I n  c o n t r a s t  to  SCHILD et  al. ~3, who  could n o t  
ve r i fy  s ign i f ican t  differences  in  t he  estr iol  c o n t e n t  of 
umbi l ica l  cord  a r t e r i a l  a n d  v e n o u s  blood, t he  h ighe r  levels  
of free estr iol  in  t h e  venous  blood,  shown  in t he  Table ,  
m i g h t  v e r y  well  h i n t  a t  i ts  p l a c e n t a l  origin.  

9 G. W. O~RTEL, P. ~{ENZEL and D. WIgNZEL, J. Steroid Biochem. 1, 
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94 (1972). 
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Biochern. J, 121,561 (1971), 
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Summary. The  e x p e r i m e n t s  show inf luence  of p roges te rone  a n d  es t rad io l  on r egu la t ion  of enzymes  of m o n o a m i n e  
me tabo l i sm,  MAO a n d  COMT d u r i n g  p regnancy .  B o t h  t h e  h o r m o n e s  i n h i b i t  enzymes  MAO and  COMT in t h e  ad rena l s  
w h e n  d e t e r m i n e d  a t  0 h p a r t u r i t i o n .  E s t r a d i o l  ha s  s t ronge r  i n h i b i t o r y  effect  t h a n  proges terone .  The  resul t s  p rov ide  
ev idence  for i m p o r t a n t  endocr ine  imp l i ca t ion  d u r i n g  p r e g n a n c y  for processes of m o n o a m i n e  regu la t ion .  

The  role of sexual  s teroids  in r egu la t ion  of m o n o a m i n e  
m e t a b o l i s m  h a s  been  a s ub j ec t  of g rea t  i n t e r e s t  recent ly .  
H o r m o n e s  can  mod i fy  t he  physio logica l  d i spos i t ion  of 
label led amines  in  r a t  u t e rus  2, 3. P roges t e rone  increases  
m o n o a m i n e  o x i d a s e  (MAO) in t he  u t e rus  d u r i n g  es t rus  ~, 5. 
Cyclic v a r i a t i o n s  in  p roges te rone  p r o d u c t i o n  b y  ad rena l s  
and  ovar ies  d i r ec t ly  af fec t  m o n o a m i n e  me tabo l i sm6 ,  7. 
I n  t h e  ra t ,  e s t rad io l  i nh ib i t s  MAO a n d  p roges te rone  s e e m s  
to  s t i m u l a t e  t he  e n z y m e  s -n .  T he  s tud ies  in t h e  p a s t  h a v e  

been  m a i n l y  devo t ed  to  n o r m a l  or cyclic an imals ,  b u t  
h a r d l y  a n y  s t u d y  has  been  p e r f o r m e d  d u r i n g  p r e g n a n c y .  
The  p r e sen t  s t u d y  repor t s  t he  effects  of e s t rad io l  and  
p roges t e rone  on enzymes  MAO a n d  ca t echo l -O-me thy l -  
t r an s f e r a se  (COMT) d u r i n g  la te  p r e g n a n c y  a n d  p a r t u r i -  
t ion.  

Materials and methods. W h i t e  S h e r m a n  r a t s  were 
used  in al l  t h e  s tudy .  T h e  females  were  m a d e  p r e g n a n t  as  
descr ibed p rev ious ly  a n d  k e p t  a t  21 ~ w i t h  n a t u r a l  n i g h t  


