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In v i tro  S y n t h e s i s  of an A C T H - L i k e  H o r m o n e  and H u m a n  Chor ion ic  
S o m a t o m a m m o t r o p h i n  by P l a c e n t a l  and  A m n i o t i c  Cells  

On the  basis  of ad renocor t i co t roph ic  ac t i v i t y  found  inp la -  
cen ta l  ex t rac ts ,  severa l  au t ho r s  h a v e  p rev ious ly  suggested  
t h a t  the  p l a c e n t a  could p roduce  an  ACTH-l ike  h o r m o n e  1-~. 
However ,  no def in i te  ev idence  was found  for t he  s i te  of 
p r o d u c t i o n  of t h i s  hormone ,  as i t  could as well  be  b r o u g h t  
in  t h r o u g h  t h e  b lood as d i rec t ly  p roduced  in t h e  p l a c e n t a  ~. 
P rev ious  s tudies  f rom th i s  group a,7 h a v e  recen t ly  de- 
m o n s t r a t e d  t he  presence  in p l a s m a  of p r e g n a n t  w o m e n  of a 
factor ,  d i f fe rent  f rom p i t u i t a r y  ACTH,  wh ich  cross-reacts  
w i t h  s y n t h e t i c  h u m a n  A C T H  in a homologous  h u m a n -  
a n t i - h u m a n  A C T H  r a d i o - i m m u n o a s s a y  s y s t e m  s. 

A pep t ide  or p r o t e i n  c ross - reac t ing  w i t h  p i t u i t a r y  
A C T H  b o t h  t h r o u g h  i ts  biological  and  i ts  immuno log i ca l  
a c t i v i t y  6,7 was e x t r a c t e d  f rom p l a c e n t a l  t i ssue  w i t h  
ac id-ace tone  accord ing  to  LvozvsL and  pa r t i a l l y  pur i f ied  
w i th  oxycel lulose b y  t he  m e t h o d  of ASTWOOD et  al. 10 and  
w i t h  glass powder  accord ing  to t~ATCLIFFE and  EDWARDS n.  
Th i s  fac to r  was  shown  to  s t i m u l a t e  t he  cor t icos te rone  
p r o d u c t i o n  in h y p o p h y s e c t o m i z e d  ra t s  in t he  b ioassay  of 
LIPSCOMB and  NELSON 12, a n d  was called ' h u m a n  chor ionic  
co r t i co t roph in '  (HCC) 6, 7. I t  was  also found  in t he  incuba-  
t i on  m e d i u m  of cu l tu re  of p l a c e n t a l  f r agments .  

The  p re sen t  research  was car r ied  ou t  to  d e m o n s t r a t e  
t he  in  v i t ro  syn thes i s  and  release of HCC b y  p l a c e n t a  and  
a m n i o t i c  m e m b r a n e ,  and  to compare  t h e m  to the  syn thes i s  
and  secre t ion of h u m a n  chor ionic  s o m a t o m a m m o t r o p h i n  
(HCS). 

Tissue cultures. P l a c e n t a l  f r a g m e n t s  of a b o u t  1 m m  a 
and  amnio t i c  m e m b r a n e s  were cu l tu red  in rol ler  t ubes  a n d  
in p las t ic  cu l tu re  dishes w i th  2 ml  of McCoy's  m e d i u m  
(Grand  I s l and  Labora to r ies ,  N.Y. USA)  w i t h  the  add i t i on  
of 0.5 b~g/ml hydroco r t i sone  h y d r o g e n s u c c i n a t e  and  
50 btg/ml c rys ta l l ine  insulin.  

Fo r  cu l tu res  in  t he  rol ler  tubes ,  t he  f r a g m e n t s  (100-  
200 nag wet  w t / t ube )  were d i s t r i bu t ed  over  t he  walls of 
t he  tubes  and  excess f luid al lowed to  d ra in  off;  2 ml  of 
cu l tu re  m e d i u m  were t h e n  added.  

Fo r  cu l tu res  in t h e  p las t ic  dishes,  t he  f r a g m e n t s  were 
p laced  on  a Mill ipore m e m b r a n e  (0.45 am) suppo r t ed  b y  a 
piece of s ta inless  steel mesh.  The  level  of the  2 ml  cu l tu re  
f luid was jus t  a t  t he  level  of t he  Mil l ipore m e m b r a n e .  
Cul tures  were i n c u b a t e d  in a wa te r - sa tu ra ted ,  a t m o s p h e r e  
of 5 % c a r b o n  d ioxide  in air. 

I n  a f i rs t  group of expe r imen t s ,  t he  t issues were cu l tu red  
for 48 h a t  37~ At  t he  end  of t h e  cu l tu re  per iod,  t h e  
m e d i u m  was collected,  cen t r i fuged  and  t h e  s u p e r n a t a n t  
ana lyzed .  For  compar i son ,  o the r  t u b e s  w i t h  p l acen t a l  or 
a n m i o t i c  m e m b r a n e  f r a g m e n t s  were s to red  a t  4 ~ d u r i n g  
the  i n c u b a t i o n  period.  The  s u p e r n a t a n t  was  ana lyzed  
a f te r  son ica t ion  and  cen t r i fuga t ion .  

I n  a n o t h e r  group of e x p e r i m e n t s  t he  t i ssues  (p lacen ta l  
f r agments )  were cu l tu red  for 72 h a t  37~ E v e r y  24 h 
t he  cu l tu re  m e d i u m  was r e m o v e d  for  ana lys i s  a n d  rep laced  
by  f resh med ium.  At  t he  end  of t he  i n c u b a t i o n  period,  t he  
r e m a i n i n g  t i ssue  was  p u t  in  2 ml  med ium,  son ica ted  and  
cent r i fuged .  The  s u p e r n a t a n t  was  ana lyzed .  Fo r  com- 
par ison,  o the r  f r a g m e n t s  of p l a c e n t a  were i m m e d i a t e l y  
f rozen w i t h  2 ml  of McCoy 's  med ium.  At  t he  end  of t he  
cu l tu re  period,  t h e y  were defrosted,  son ica ted  and  cen t r i -  
fuged.  The  s u p e r n a t a n t  was ana lyzed .  McCoy's  m e d i u m  
was used as a b l a n k  in all t h e  assays.  

Assays. The  HCS  r a d i o i m m u n o a s s a y  was pe r fo rmed  
in t h e  i n c u b a t i o n  m e d i a  d i lu t ed  in  0.04 M p h o s p h a t e  
buffer ,  p H  7.4 c o n t a i n i n g  0.1% beef se rum a l b u m i n  
accord ing  to  p rev ious  desc r ip t ion  is. HCS SCLAVO was 
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Immunoreactive HCS and ACTH levels measured in the incubation media of placental fragments and amniotic membranes cultures in vitro, 
and in the supernatant of the same tissues stored at 4 ~ sonicated and centrifuged (intraeellular tissue content) 

Placental fragments Amniotie membranes 

I.R.HCS I.R.ACTH I.R.HCS I.R.ACTH 
([xg/ml) (pg/ml) (gg/ml) (pg/ml} 

MeCoy's medium 0.0 0.0 0.0 0.0 
Intracellular tissue 12.5 48.8 0.045 39.7 
content 16.5 80.0 0.080 60.5 
Incubation media 

Roller tubes 

Plastic dishes 

40 151.0 0,272 125.0 
36 111.0 0.145 155.0 
29 340.0 0.450 175.0 
41 107.0 0.410 165.0 

20.5 172.0 0.145 125.0 
19 115.0 0.230 165.0 
16 125.0 0.320 101.0 

9.5 145.0 
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Fig. 1. Upper part: HCS radioimmunoassay. Dilution curves of 
standard HCS and of incubation medium of placental fragments 
culture. Lower part: ACTH radioimmunoassay. Dilution curves of 
standard synthetic 1-39 h-ACTH and of glass powder extracts of 
incubatiou medium of placental fragments culture. 
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Fig. 2. Placental fragments culture in vitro: immunoreaetive HCS 
(left side) and immunoreaetive ACTH (right side) levels in the medium 
removed every 24 h and replaced by fresh medium, in noncultured 
tissue and at the end of 72 h culture. 

used as s t anda rd  lL HCC was de tec ted  and  par t i a l ly  
measured  by  means  of its par t ia l  cross-react ion in the  
r ad io - immuno-assay  for h u m a n  ACTH. 

The A C T t t  r ad io immunoassay  was pe r fo rmed  using 
a n t i - h u m a n  ACTH rabb i t  se rum (Wellcome RD 06), 
syn the t i c  1-39 h u m a n  ACTH from Ferr ing  A.B. as a 
s t anda rd  ancl for labelling, and goa t - an t i - r abb i t  gamma-  
globulin se rum (11-ab, Sclavo) for precipi tat ionS,  15 
ACTI-I was labelled according to GREXNWOOD et al. 16 
wi th  1125 and purif ied on a shor t  d ry  cellulose co lumn 
( W h a t m a n n  no 1, Chromedia  CF 11): 17. The biological 
fluids were ex t r ac t ed  before the  assay. E x t r a c t i o n  was 
per formed wi th  porous  glass according t o  RAmCLIFFE and  
EDWARDS 11 wi th  minor  modif ica t ions  15. The results  were 
corrected for loss dur ing  ex t rac t ion  procedure .  The 
s ta t is t ical  analysis  of the  results  was made  according to 
the  S t u d e n t ' s / - t e s t .  

Resul ts .  The incuba t ion  media  of p lacenta l  or amniot ic  
m e m b r a n e  f r agmen t s  t es ted  for the i r  immunoreac t ive  
HCS and ACTH con ten t s  showed high amo u n t s  of 
subs tances  measurable  b y  r ad i0 immunoassay  (Table). 
The incuba t ion  media  f rom cultures pe r fo rmed  in roller 
tubes  always gave h igher  immunoreac t ive  HCS con ten t s  
t h a n  those  f rom t issues cul tured  in plast ic  dishes. The 
immunoreac t ive  HCS levels found in the  cultures of 
p lacenta l  f r agment s  were found to be much  h igher  t h a n  
those  in cul tures Of amnio t ic  membranes .  

The immunoreac t ive  ACTH levels, on the  cont rary ,  
failed to show any  s ignif icant  difference be tween  the  
d i f fe rent  incuba t ion  procedures  or the  d i f ferent  t issues 
tes ted.  For  bo th  hormones  the  con ten t s  in the  t issue pr ior  
to cul ture were lower t h a n  the  a m o u n t  recovered in the  
incuba t ion  media  (Table). 

In  the  HCS rad io immunoassay  (Figure 1) the  di lut ion 
curve of t he  incuba t ion  media  of the  p lacenta l  f r agmen t s  
d e m o n s t r a t e d  a ve ry  close s imi lar i ty  and paral le l ism 
wi th  the  s t an d a rd  curve for HCS. In  con t ras t  to this,  in 
the  ACTH rad io immunoassay  the  di lut ion curves of t he  
glass powder  ex t rac t s  of the  same cul ture media  did no t  
show any paral le l ism wi th  the  s t an d a rd  curve for ACTH. 

These results  suggest  the  presence  of a pep t ide  or 
protein,  o ther  t h a n  p i tu i t a ry  ACTH, hav ing  immuno-  
logical s imilari t ies to th is  hormone.  To ver i fy  t h a t  HCS 
and th is  ACTH-like pep t ide  are neosynthes ized  by  the  
p lacenta l  cells, ano the r  expe r imen t  was pe r fo rmed  in 
which the  incuba t ion  m e d i u m  was replaced and  assayed 
every  24 h unt i l  the  72nd h. The ho rmona l  con ten t s  of the  
t issues were tes ted  af ter  the i r  cul ture for 72 h and  
compared  wi th  t h a t  of t issues not  cultured.  The resul ts  
(Figure 2) demons t r a t e  in v i t ro  syn thes i s  of bo th  HCS 
and  an ACTH-like pep t ide  by  the  p lacenta l  f ragments .  
The t t C S  produced  by  the  cells was s ignif icant ly  higher  
t h a n  the  int racel lular  con ten t s ;  t he  p lacenta l  syn thes i s  in 
v i t ro  was m a x i m u m  dur ing  the  first  24 h of the  tes t  and  
s ignif icant ly  reduced in the  48th and  72nd h samples.  
Compared  to the  values found before culture,  the  in t ra-  
cellular con ten t s  of HCS a t  the  end of the  expe r imen t  was 
s ignif icant ly  reduced.  
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The imrnunoreact ive  ACTH intracel lular  con ten t s  did 
not  change signif icant ly af ter  the  72 h incuba t ion  t ime.  
High  immunoreac t ive  ACTH concen t ra t ions  were measur -  
ed in all t h e  incubat ion  media  samples  changed at  the  vari-  
ous per iods  (Figure 2, r ight  side). However ,  the  ACTH-like 
pro te in  imm unoreac t i v i t y  of the  con ten t s  of t he  samples  
decreased successively wi th  the  increase of t he  incubat ion  
t ime  and a s ignif icant  difference was found be tween  the  
24 and  the  72 h samples.  

Moreover,  t he  to ta l  ACTHqike  immunoreac t i v i t y  
measured  in the  m e d i u m  was near ly  three  t imes  t h a t  
found in the  p lacenta l  f r agment s  before in i t ia t ing the  
cul ture (P  < 0.001). 

Discussion. The results  d e m o n s t r a t e  the  product ion ,  by  
h u m a n  placenta l  ceils and amniot ic  membranes ,  of an 
ACTH-like pep t ide  or pro te in  which  cross-reacts  in a 
homologous  h u m a n - a n t i - h u m a n  ACTI-I r ad io immuno-  
assay. These observa t ions  conf i rm those  of the  previous  
s tudies  on the  presence  of an ACTH-like subs tance  in 
p regnancy  p l a sma  and in h u m a n  p lacenta l  extracts6,  L 
Moreover,  t h e y  d e m o n s t r a t e  t h a t  th is  subs tance  is 
syn thes ized  in the  p lacen ta  itself, r a the r  t h a n  coming 
f rom mate rna l  blood. 

The di f ferent  results  r epor ted  here and in the  previous  
studies,  and based bo th  on the  immunologica l  ac t iv i ty  of 
th is  ACTH-like substance,  and  demons t r a t i ng  its p lacenta l  
origin, jus t i fy  its p roposed  name:  h u m a n  chorionic 
cor t ico t rophin  (HCC). The use of a par t ia l  cross-react ion 
in the  radio immunologica l  sys tem does no t  pe rmi t  an 
exact  evalua t ion  of the  concen t ra t ion  of the  substance.  
However ,  the  observa t ion  t h a t  the  to ta l  immunoreac t ive  
ACTH secreted in the  med ium corresponds  to  th ree  t imes  
the  intracel lular  con ten t  before cul ture  s t rongly  suggests  
t h a t  HCC synthes is  is, in t he  expe r imen ta l  condi t ions  
used, ve ry  active.  The demons t r a t i on  of amniot ic  mem-  
b rane  con ten t  and  secret ion capac i ty  of b o t h  HHCS and  
HCC suggests  a model  for the  s tudy  of the  role of these  
cells in the  pro te in  compos i t ion  of amniot ic  fluid. 

In  conclusion, the  p resen t  da t a  d e m o n s t r a t e  the  capac i ty  
of the  p lacenta l  and amniot ic  cells to  synthes ize  and  secrete 

in vitro,  besides HCS, h u m a n  chorionic cor t icot rophin .  
The impor t ance  and the  role of t he  la t te r  in h u m a n  
reproduc t ion  is open to  much  specula t ion  and  mus t  be 
inves t iga ted  by  fu r ther  research~K 

Rdsumd. La synth6se de la s o m a t o m a m m o t r o p h i n e  (HCS) 
et  d ' u n  fac teur  p r6sen tan t  line r6act ion immunologique  
crois6e avec I 'ACTH a 6t6 d6montr6e  dans  des cul tures de 
f r agment s  de p lacen ta  e t  de m e m b r a n e  amniot ique .  Ce 
facteur  eat comparab le  5~ la cor t i co t rophine  chor ionique  
humaine  p r6c6demment  d6crite dans  le p la sma  de f emme 
enceinte  et  les ex t ra i t s  placentaires .  
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Effects of T h y r o i d e c t o m y  on Ovarian C o m p e n s a t o r y  Hyper trophy  in Rats  

Several  inves t iga tors  have  s tudied  the  effect  of 
t h y r o i d e c t o m y  (or p ropyl th iourac i l - induced  hypo thy ro id -  
ism) on the  h y p e r t r o p h y  of var ious  organs following 
uni la tera l  removal  of the  pa r t ne r  organ. ZECKWER 1 
showed t h a t  t h y r o i d e c t o m y  reduces  the  weight  of t he  
remain ing  adrena l  of uni la tera l ly  adrena lec tomized  ra ts  
below t h a t  of i n t ac t  controls  b u t  does no t  affect  the  
compensa to ry  response  of the  remain ing  k idney  in t he  

uni la tera l ly  nephrec tomized  ra t  (ZEcKWER2). Also, 
PROULX and  GORSKI a d e m o n s t r a t e d  t h a t  in uni la tera l ly  
adrena lec tomized  ra ts  r endered  anovu la to ry  by  ad- 
min i s t ra t ion  of androgens,  the  weigh t  of the  remain ing  
adrenal  is s ignif icant ly  reduced  by  admin i s t r a t i on  of 
propyl th iouraci l .  CONTOPOULOS and  KONEFF 4 revealed 
t h a t  removal  of the  t h y ro i d  in in tac t  female ra t s  caused a 
reduc t ion  in ovar ian  weight  and  recent ly  SAIDUDDIN 5, 

Effect of thyroidectomy and/or hemieastration on body and ovarian weights and corpora lutea production 

Group Condition No. Body weights (g) Left ovarian Relative ovarian Number of 
(Mean -4- S.E.) weights (mg) weight d corpora lutea 

(Mean + S.E.) (Mean :ix S.E.) 

I Intact 46 224.2 i 2.1 39.8 =~ 1.1 0.178 ~ 0.0045 13.1 4- 0.65 

II Hemicastrated 49 218.5 ~: 2.6 �9 58.9 :t: 1.6 ~ 0.269 i 0.0059 o 18.5 :J: 0.76 ~ 

III Hemicastrated + thyroidectomized 46 202.3 :t: 3.2 b 49.9 i 1-4b 0.247 ~= 0.0067 b 15.6 :J: 0.93 b 

Significantly different (p < 0.05) from group III. "~ Significantly different (p < 0.05) from groups I and II. o Significantly different (p < 0.05) 
from groups I and IrI, ~ Left mg ovarian weight/g body weight. 


