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tween  to luene /N  N a O H  showed t h a t  over  99% of radio- 
ac t iv i ty  was p resen t  in the  neu t ra l  f ract ions and only  
0.63-0.78% was associated wi th  phenolic  fractions.  The 
presence of es t rone  and  estradiol-17/3 was excluded in 
phenolic f ract ions  f rom b o t h  precursors .  Ini t ia l  pape r  
c h r o m a t o g r a p h y  of the  neut ra l  metabol i tes  f rom pro-  
gesterone incuba t ions  (in cyc lohexane:  benzene  (3: 1)- 
propylene  glycol system) resul ted in the  separa t ion  of t he  
mater ia l  into 4 zones of radioact iv i ty .  Zone 1 included:  
polar  unident i f ied  mater ia l ;  zone 2: 3e,20c~-dihydroxy- 
5/%pregnane and  3/~,20~-dihydr0xy-5~-pregnane; zone 
3: 3~-hydroxy-5/%pregnan-20-one and 3~-hydroxy-5fl- 
pregnan-20-one;  zone 4: unconver t ed  proges te rone  
and 5/%pregnan-3,20-dione. The crysta l l izat ion da t a  for 
the  metabol i tes  ident i f ied are p resen ted  in Table  I. The 
f o r m a t i o n  of tes tos terone ,  4-androsten-3,17-dione and 
5fi-androstane der iva t ives  was excluded by  crys ta l l iza t ion  
s tudy.  As can be seen f rom Table II ,  p roges te rone  was 
extens ive ly  reduced  to 5/%pregnane der ivat ives  by  the  
p lacentae  f rom b o t h  15 and 28 day  p r egnan t  rabbi ts .  I t  is 
also ev iden t  t h a t  the  yield of pregnenolone  convers ion 
was much  lower t h a n  t h a t  of progesterone.  In  the  neu t ra l  
f ract ion f rom pregnenolone  incubat ions,  p roges te rone  
was isolated. Besides, 3/%hydroxy-5/3-pregnan-20-one and 
5fi-pregnan-3,20-dione were also ident i f ied (Table I). 

Discussion.  The p resen t  results  show t h a t  reduc t ion  to  
5fl-pregnane der iva t ives  is the  only metabol ic  p a t h w a y  of 
p roges te rone  and pregnenolone  in the  p lacenta  of mid-  
ges ta t ion  and near  t e r m  rabbi ts .  E n z y m e  act ivi t ies  de- 
m o n s t r a t e d  by  the  isolat ion and ident i f ica t ion of the  

pregnenolone and proges te rone  metabol i tes  are: A 5- 
3/%hydroxysteroid dehydrogenase ,  AS,A4-isomerase, 5fl- 
reductase,  3e-, 3/%, and 20e-hydroxys te ro id  dehydro-  
genases. Pregnenolone  convers ion to progesterone,  shown 
in the  present  exper iment ,  confi rms the  previous r epor t  
of MATSUMOTO et al. s. The lack of es t rogen synthes is  in 
r abb i t  p lacen ta  has a l ready  been repor ted  9. Stereospecific 
5/%reduction in r abb i t  p lacen ta  is unique among  shor t  
ges ta t ion  species. P resen t  results  are in con t ras t  to those  
repor ted  in similar  s tudies  w i t h  mouse and ra t  p lacenta l  
quar te rs  and  homogena tes ,  in which the  the  pr incipal  
metabol i tes  were shown to be sa tu ra t ed  5~-pregnane d.e- 
r ivat ives  ~ 4. The mos t  p ronounced  difference in the  distr i-  
but ion  of enzymat i c  act ivi t ies  in the  p lacentae  of var ious  
species appears  to lie in the  absence or presence of 17- 
hydroxy lase  and 17-20 lyase act ivi ty .  The capac i ty  for 
C19 s teroid  synthes is  f rom C2~ precursors  could no t  be 
found in r abb i t  p lacenta ,  as was shown earlier in mouse  
and ra t  2,a,s. These observa t ions  emphas ize  once again 
the  i m p o r t a n t  differences which  exist  in the  na tu re  of the  
metabol i tes  formed f rom the  same precursors  by  the  same 
organ f rom different  m a m m a l i a n  species. 
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Summary .  Plasma  amine  o:~idase ac t iv i ty  increased f rom 23.4 nmol /ml /h  dur ing p regnancy  to 49.5 nmol /ml /h  dur ing 
an ex t ended  pos t  p a r t u m  period in 10 rhesus monkeys .  Compar ison wi th  non -p regnan t  control  monkeys  sampled  at  
similar t imes  ind ica ted  t h a t  the  s ignif icant  differences were in the  ex t en d ed  pos t  p a r t u m  period. 

Monoamine  oxidase,  a deamina t ing  enzyme  (MAO, 
monoamine  : O~ ox idoreduc tase  deamina t ing  EC.1.4.3.4) 
was first  discovered by  HARE ~ in 1928. I ts  ma jor  roles in 
deac t iva t ing  and degrad ing  monoamil le  neu ro t r ansmi t t e r s  
and  amine  metabol i tes ,  and in regula t ing amine  synthes is  
via  a feedback mechanism,  have  been  ex tens ive ly  re- 
viewed4 7. Various i soenzymes  are found associated wi th  
mi tochondr i a  in b o d y  tissues, platelets ,  and ne rve-end ing  
p repara t ions  f rom bra in  *-1~ A soluble enzyme found in 
the  p lasma  has d i f ferent  co-factor  r equ i rements  and  
subs t ra te - inh ib i to r  responses  f rom the  mi tochondr ia l  
MAO's  found in all o the r  tissues. The p lasma enzyme  has  
the  h ighes t  aff ini ty  for benzy lamine  n,  ~2, a l though  ty ra -  
mine has been the  mos t  f r equen t ly  s tudied subs t ra te .  
Previous  inves t iga tors  have  observed lower p lasma  MAO 
activi t ies  in women  t ak ing  syn the t i c  p roges t in -conta in ing  
pharmacologic  agents  t h a n  in age -matched  controls  ~a. 
One s t u d y  found decreases  in p lasma MAO from an 
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average  of 6 h before de l ivery  to an  average  of 78 h a f te r  1~. 
However ,  t he re  was no difference be t w een  p l a s m a  MAO 
a c t i v i t y  in 3rd t r i m e s t e r  p r e g n a n t  h u m a n  females  and  
cont ro l s  in  a n o t h e r  s t u d y  15. R e c e n t  s tudies  h a v e  sugges ted  
ti le poss ib i l i ty  t h a t  the  t y r a m i n e - d e a m i n a t i n g  e n z y m e  
ac t iv i t i es  m e a s u r e d  in the  l a t t e r  s t u d y  a f te r  cen t r i fuga t ion  
a t  1000-2000 g ref lected res idual  pa r t i cu l a t e  MAO ac- 
t i v i t y  f rom plateletsl6,17. Cons i s ten t  w i t h  th i s  in ter -  
p re t a t ion ,  t he  p l a s m a  MAO changes  p rev ious ly  r epo r t ed  
in assoc ia t ion  w i t h  t he  m e n s t r u a l  cycle in w o m e n  15,1s 
were no t  found  b y  BELMAKER et  al. ~9 in p l a s m a  e n z y m e  
t h a t  h a d  been  cen t r i fuged  a t  80,000 g to r emove  res idua l  
p a r t i c u l a t e  e n z y m e  ac t iv i ty .  Changes  were n o t e d  in s t ead  i n  
t he  p la t e l e t  MAO. W e  h a v e  rep l ica ted  these  f indings  in 
t he  female  rhesus  m o n k e y  d u r i n g  the  m e n s t r u a l  cycle 3% 
The  p r e s e n t  s t u d y  was u n d e r t a k e n  to  i nves t i ga t e  the  
possible  effects of p r e g n a n c y  on  p l a s m a  MAO a c t i v i t y  in 
t he  rhesus  monkey ,  u s i n g  h igh  speed cen t r i f uga t i on  and  
specific i nh ib i to r s  to  r emove  possible c o n t a m i n a t i n g  mi to-  
chondr i a l  enzyme.  

Materials and methods. 10 h e a l t h y  p r e g n a n t  adu l t  female  
rhesus  m o n k e y s  (Macaca mulatta) were s tud ied  f rom the  
C a r i b b e a n  P r i m a t e  Resea rch  Cen te r  a t  La  Pa rgue ra .  The i r  
m e a n  census -de t e rmined  age was 9.1 years  ( • 1.8 SEM). 
An  equa l  n u m b e r  of n o n - p r e g n a n t  females  were s tud ied  as 
controls ,  aged 8.7 years  ( :L 1.6 SEM). 16 of these  an ima l s  
were enclosed in 1/2 or 1/4 acre corrals  where  t h e y  were fed 
P u r i n a  m o n k e y  chow and  fresh w a t e r  a t  a single feeder 
ad  l ib i tum.  4 con t ro l  m o n k e y s  were i nd iv idua l ly  caged.  
Monkeys  were c a u g h t  in ne t s  and  h a n d  r e s t r a ined  wi th-  
o u t  anes the t i c s  while  10 cm ~ blood was d r a w n  v ia  a 
s a p h e n o u s  v e n i p u n c t u r e  in to  sod ium hepar in ized  syringes.  
T h e  spec imens  were d r a w n  on each  a n i m a l  d u r i n g  t he  
l a t t e r  p a r t  of p regnancy ,  a f t e r  del ivery,  or a t  co r respond-  
ing t imes  of t h e  yea r  for controls ,  an  ave rage  of approx i -  
m a t e l y  4 m o n t h s  apar t .  Spec imens  were p laced  in acid 
c i t r a t e  dex t rose  (ACD) p r e s e r va t i ve  and  cooled in an  ice 
b a t h  pr ior  to  p r epa ra t i on .  The  spec imens  were cen t r i fuged  
a t  2000 g for 3 0 +  m i n  a t  4~ and  p l a s m a  was r e m o v e d  
and  frozen on  d ry  ice w i t h i n  3 h of drawing.  P l a s m a  was 
s to red  a t  - 2 0 ~  un t i l  analysis .  P l a s m a  MAO was deter -  
m ined  us ing  a modi f i ca t ion  of the  m e t h o d  descr ibed  b y  
ROBINSON et  al. ~1 us ing  14C-benzylamine (10 -4 M) as 
subs t r a t e .  Values  are r epor t ed  as n a n o m o l e s  of d e a m i n a t -  
ed p r o d u c t / m l  p l a sma /h .  A two- fac to r  analys is  of va r i ance  
w i t h  r epea t ed  measures  on one fac tor  was  used to ana lyze  
t he  da ta ,  a f t e r  t es t s  of t he  h o m o g e n i e t y  of va r i ances  in 
t he  p a r t i t i o n e d  er ror  te rms .  Tes ts  of s imple  m a i n  effects 
comple t ed  t he  analys is  a f te r  a s igni f icant  A B  i n t e r ac t i on  
was found  23 

Results. P l a s m a  amine  oxidase  a c t i v i t y  increased  in 
each  of t he  p r e g n a n t  an ima l s  f rom the  spec imen du r ing  
t h e  p r e g n a n c y  to the  pos tde l ive ry  spec imen  (F  = 19.1, 
p < 0.001). The  r epea t ed  measu re  was no t  s ign i f ican t ly  
d i f fe ren t  in t he  cont ro l s  (F  = 0.2, N.S.). The  p r e p a r t u l n  
m e a n  was no t  s ign i f ican t ly  d i f fe rent  f rom t he  cor respond-  
ing t ime  spec imen  for t he  cont ro ls  (F  --  2.3, N.S.),  while  
t he  p o s t - p a r t u m  m e a n  was s ign i f i can t ly  d i f fe rent  (F  
130, p < 0.001) (Table).  

Discussion. The  differences in th i s  s t u d y  are be tween  
pos t  p a r t u m  MAO act iv i t ies  and  co r re spond ing  ac t iv i t i es  
f rom n o r m a l  n o n - p r e g n a n t  females  w i t h o u t  i n f an t s  in  
t h a t  b i r t h  season, and  be t w een  pos t  p a r t u m  values  and  
t he  va lues  f rom prev ious  spec imens  du r ing  p r e g n a n c y  in 
t he  same animals .  H o r m o n a l  changes  in t he  p o s t - p a r t u m  
per iod  or associa ted  w i t h  nurs ing  in fan t s  m a y  be invo lved  
in these  differences.  Some socia l ly- induced stress  re la ted  
to be ing  the  m o t h e r  of a y o u n g  i n f a n t  in a p r i m a t e  social 
g roup  m i g h t  also be impl ica ted ,  a l t h o u g h  we k n o w  of no 
b e h a v i o r a l  data. to  s u p p o r t  th i s  possibi l i ty .  

There  is ev idence  f rom o the r  s tud ies  t h a t  m i t o c h o n d r i a l  
MAO a c t i v i t y  in a v a r i e t y  of t i ssues  is affected b y  t he  
es t rus  cycle38 or b y  p r e - t r e a t m e n t  w i th  es t radiol  or pro-  
ges terone ~*. We h a v e  n o t e d  effects of the  m e n s t r u a l  cycle 
and  of o v a r i e c t o m y  on p la t e l e t  MAO in rhesus  monkeys ,  
us ing t y r a m i n e  as subs t ra t e ,  b u t  found  no changes  in 
p l a s m a  amine  oxidase,  us ing  benzylamineS~ The  resu l t s  
r epo r t ed  here  a p p e a r  to  s u p p o r t  t he  f ind ing  of no  dif- 
ference in p l a s m a  MAO ac t iv i ty ,  m e a s u r e d  w i t h  t y r a m i n e  
as subs t ra te ,  in p r e g n a n t  h u m a n  females  and  cont ro l s  b y  
BRIGGS and  BRIGGS 15. Our  resu l t s  are no t  cons i s t en t  w i t h  
the  f indings  of TRYDING et  al. la who found  reduced  p l a s m a  
MAO ac t i v i t y  in  h u m a n  females  t a k i n g  s y n t h e t i c  pro-  
ges t in -con ta in ing  pha rmaco log ic  agents ,  w h e t h e r  a m i n e  
oxidase  a c t i v i t y  was m e a s u r e d  w i t h  benzy l amine  or 
t y r a m i n e  as subs t ra t e .  The  smal l  differences in t he  op- 

P l a s m a  MAO a c t i v i t y  (nmoles of b e n z y l a m i n e  oxid ized/ml  p la sma/h )  
in pa i red  spec imens  f rom 10 female  rhesus  m o n k e y s  a n d  co r respond-  
ing specimens  f rom n o n - p r e g n a n t  cont ro ls  

Monkey  Monkey  
No. Mothers  No.  Controls  

Pre-  P o s t - p a r t u m  Spec.  1 Spec.  2 

095 7.1 16.7 303 25.5 23.3 
231 10.4 17.3 075 13.0 21.5 
R65 23.1 31.4 288 5.8 13.9 
060 39.5 121.3 08D 21.4 31.9 
0Y6 17.8 50.8 09G 48.2 29.4 
0Z1 13.0 19.3 09C 24.7 24.3 
143 67.2 81.5 0L9 22.9 15.0 
685 34.3 85.5 283 36.0 30.8 
0X3 11.7 25.3 309 43.1 28.8 
834 9.8 45.7 241 27.7 18.7 

Mean 23.4 49.5 26.8 23.8 
S.D. 18.8 35.6 12.9 6.5 
S;E.M. 6.0 11.3 4.1 2.0 

Mean No. 
days from 
Delivery =82.3 +30.7 
S.E.M. 8.4 7.9 
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p o s i t e  d i r e c t i o n  f o u n d  in  t h e  s t u d y  b y  GILMORE e t  al.  14 
we re  f r o m  s a m p l e s  d r a w n  f r o m  6 h b e f o r e  t o  134 h a f t e r  
d e l i v e r y ,  a s h o r t  t i m e  p e r i o d  for  w h i c h  we  h a v e  no  c o m -  
p a r a b l e  d a t a .  

T h e  s i g n i f i c a n c e  of  p l a s m a  a m i n e  o x i d a s e  a c t i v i t y  a n d  
i t s  r e l a t i o n s h i p s  to  b r a i n  or  s y m p a t h e t i c  m o n o a m i n e  
f u n c t i o n  is n o t  k n o w n .  D i f f e r e n c e s  in  e n z y m e s  r e l a t e d  t o  
t h e  m o n o a m i n e  s y s t e m s  a r e  of  i n t e r e s t  b e c a u s e  of p o s -  
s ib le  r e l e v a n c e  to  t h e  b e h a v i o r a l  c h a n g e s  a s s o c i a t e d  w i t h  
t h e  p o s t  p a r t u m  p e r i o d  in  h u m a n s  s u c h  as  t h e  p u e r p e r a l  
p s y c h o s e s  w h i c h  h a v e  b e e n  r e p o r t e d  s i nce  H i p p o c r a t e s  25. 
T h e r e  is  a d i s a g r e e m e n t  a s  to  w h e t h e r  t h e s e  p s y c h o s e s  
r e p r e s e n t  d i s t i n c t  n o s o l o g i c a l  e n t i t i e s  o r  w h e t h e r  f a c t o r s  
a s s o c i a t e d  w i t h  t h e  p u e r p e r a l  p e r i o d  p r e c i p i t a t e  t h e  ex -  
p r e s s i o n  of e p i s o d e s  of s c h i z o p h r e n i c  o r  m a n i c - d e p r e s s i v e  
psychos is26-30 ,  b o t h  of w h i c h  h a v e  b e e n  a s s o c i a t e d  w i t h  
c h a n g e s  in  o t h e r  m o n o a m i n e  e n z y m e  act ivi t ies31-37.  

T h y r o i d  H o r m o n e  i n  S e r u m  o f  F e t a l  C a l f  a n d  P r e g n a n t  C o w  D u r i n g  t h e  L a s t  T r i m e s t e r  o f  P r e g n a n c y  
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Summary.  C o n s i d e r a b l y  h i g h e r  t h y r o x i n e  a n d  t r i i o d o t h y r o n i n e  c o n c e n t r a t i o n s  in  s e r a  of  b o v i n e  f e t u s e s  t h a n  in  m a t e r n a l  
s a m p l e s  we re  f o u n d  d u r i n g  t h e  l a s t  t r i m e s t e r  of  p r e g n a n c y .  

I t  w a s  s h o w n  t h a t  m a m m a l i a n  f e t a l  t h y r o i d  is a c t i v e  in  
u t e r o  a n d  t h a t  n e g a t i v e  f e e d b a c k  c o n t r o l  a p p e a r s  t o  be  
f u n c t i o n a l  b e f o r e  p a r t u r i t i o n  4,~. T o  k n o w  m o r e  a b o u t  
m o t h e r - f e t u s  i n t e r r e l a t i o n ,  we  c o m p a r e d  t h y r o i d  h o r m o n e  
c o n t e n t  in  s e r a  of  b o v i n e  f e t u s e s  a n d  p r e g n a n t  c o w s  d u r i n g  
t h e  l a s t  t h i r d  of  p r e g n a n c y .  I 

Material and methods. 23 p r e g n a n t  C z e c h  r e d - w h i t e  
c o w s  in  t h e  2 4 1 - 2 7 9 t h  d a y  of  g e s t a t i o n  we re  c l i n i ca l l y  
a n d  h e m a t o l o g i c a l l y  e x a m i n e d  b e f o r e  e x p e r i m e n t .  T h e y  
we re  s u b m i t t e d  to  h i g h  e p i d u r a l  a n a e s t h e s i a  w i t h  p r o c a i n ,  
t h e  h e a d  of  f e t u s  w a s  e x t e r i o r i z e d ,  a r t e r i a  c a r o t i s  w a s  
c a n n u l a t e d  a n d  t h e  f e t u s  w a s  e x a n g u i n a t e d  s. S a m p l e s  of  
m a t e r n a l  b l o o d  we re  w i t h d r a w n  d u r i n g  s u r g i c a l  p r o c e d u r e .  

I n  m a t e r n a l  a n d  f e t a l  se ra ,  t h y r o x i n e  w a s  d e t e r m i n e d  
b y  r a d i o i m m u n o l o g i c a l  m e t h o d  ~ w i t h  s o m e  m o d i f i c a t i o n s  
o f  F6LDESS a n d  t r i i o d o t h y r o n i n e  w a s  d e t e r m i n e d  a c c o r d -  

Thyroxine (Tt) and triiodothyronine (T3) concentrations in maternal 
and fetal sera. BW, body weight; n.s., non-significant 

Mothers Fetuses 

n Means 4- SE n Means4- SE P 

T 4 (nmol/1) 23 42.9 4- 3.3 23 109.4 4- 5.1 < 0.001 

T 3 (nmol/l) 19 0.50 4- 0.05 19 1.22 :J= 0.15 < 0.01 

Correlation coefficients 
T 4 (mother: fetus) + 0.07767 n.s. 
T a (mother: fetus) + 0.21016 n.s.  

Fetal 
T4:BW 23 +0.20033 ms.  
Ta:BW 19 +0.00243 n.s. 
T4:T 3 19 + 0.45442 < 0.05 

Maternal 
T4:T 3 19 -- 0.42385 n.s. 

i n g  to  NAUMAN a n d  •AUMAN 9. T h y r o x i n e  a n t i b o d y  w a s  
p r o d u c e d  a n d  k i n d l y  s u p p l i e d  b y  Dr .  F6LDES s, t r i i odo -  
t h y r o n i n e  a n t i b o d y  w a s  t h e  k i n d  g i f t  f r o m  Dr .  NAUMAN o. 

Results and discussion. T h e  r e s u l t s  a re  s u m m a r i z e d  in  
t h e  T a b l e .  B o t h  t h y r o i d  h o r m o n e s ,  t h y r o x i n e  a n d  t r i -  
i o d o t h y r o n i n e  a r e  in  a t  l e a s t  tw ice  as  h i g h  in  c o n c e n t r a t i o n  
in  f e t a l  s e r a  as  in  m a t e r n a l  ones .  S t u d e n t ' s  t a n d  p a i r e d  
t e s t s  a r e  h i g h l y  s i g n i f i c a n t .  W e  d id  n o t  f i nd  a n y  c o r r e l a t i o n  
b e t w e e n  t h y r o i d  h o r m o n e  v a l u e s  in  f e t u s e s  a n d  m o t h e r s ,  
b e t w e e n  t h y r o i d  h o r m o n e  c o n t e n t  in  s e r a  a n d  b o d y  
w e i g h t  of  f e t u s e s .  W e  a lso  d i d  n o t  f i n d  a n x  t e n d e n c y  of  
t h y r o i d  h o r m o n e  c o n c e n t r a t i o n s  to  c h a n g e  a c c o r d i n g  to  
a g e  of f e t u s e s .  I n  f e t u s e s ,  u n l i k e  m o t h e r s ,  p o s i t i v e  cor -  
r e l a t i o n  b e t w e e n  t h y r o x i n e  a n d  t r i i o d o t h y r o n i n e  w a s  
n o t e d .  

I n  t h e  s h e e p  f e t u s ,  h i g h  t h y r o x i n e  s e c r e t i o n  r a t e  in  
c o m p a r i s o n  t o  m a t e r n a l  one  w a s  d e s c r i b e d  1~ HA- 
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