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W hen s tu d y in g  the  b e h a v io u r of ex p lan ted  p la c e n ta l tissue , in te re s t  is 
g en era lly  focussed u p o n  th e  p ro d u c tio n  of h o rm o n es, an d  on th e  k ind  of cells 
in v o lv ed  in  th e ir  p ro d u c tio n . I t  has been show n t h a t  chorionic g o n ad o tro p in  
(in  th e  following : HCG) is p roduced  by  th e  cells o f L anghans [8, 3, 10]. 
M ore recen tly , how ever, C l e r c k  [1] d e m o n s tra te d  a co rre la tion  b e tw een  th e  
p ro d u c tio n  of oestrogens an d  th e  g row th  o f sy n c y tia l e lem ents. In v e s tig a tio n s  
concerned  w ith  th e  g ro w th  o f  th e  p lacen ta  h av e  rev e a le d  th a t  th e  co nnective  
tissu e  com ponen ts grow  ra p id ly , w hereas e p ith e lia l e lem ents develop a t  a 
slow er ra te  [2, 4, 6, 7]. In  g en era l, m edia com posed  o f  h e n ’s p lasm a, ch icken  
em b ry o  flu id , T y ro d e ’s so lu tio n  and  h en ’s se ru m  h av e  been used in th ese  
ex p e rim en ts . T here  a re , how ever, no d a ta  as to  th e  fac to rs  in fluencing  th e  
g ro w th  of th e  single cell ty p e s  in th e  tro p h o b la s t.

O ur ex p e rim en ts  w ith  tro p h o b la s t from  e a r ly  p regnancy  so u g h t an  
an sw er to  tw o questio n s. F ir s t ,  as to  ev en tu a l d iffe rences betw een  p re g n a n ts ’ 
se ru m  and o th e r  m ed ia  in  re g a rd  to  the  c h a ra c te r is tic s  or q u a lity  o f g ro w th . 
Second , th e  in fluence  o f d iffe re n t cu ltu re  m ed ia  on  th e  b eh av io u r o f th e  single 
m orphological co m p o n en ts  o f th e  tro p h o b la s t.

M ateria l for s tu d y  w as o b ta in ed  from  cases o f  in te r ru p te d  p reg n an cy . 
T h e  in te rv a l be tw een  o p e ra tio n  and  e x p la n ta tio n  was ab o u t 1 h o u r. Tw o 
k in d s  of cu ltu re  m ed iu m  w ere used. In  one series th e  m ed ium  was com posed 
o f  p lasm a and  serum  from  p re g n a n t w om en w ho h a d  been  o p era ted  on, th e n  
T y ro d e ’s so lu tion  an d  ch icken  em bryo  flu id . In  th e  o th e r  series p lasm a  and  
se ru m  from  n o n -p re g n a n t su b jec ts , T y ro d e’s so lu tio n  and  chicken em b ry o  
flu id  were em ployed . T h u s , th e  d ifference b e tw e e n  th e  tw o  series w as th a t  
in  th e  one serum  an d  p la sm a  from  early  p re g n a n c y , an d  in th e  o th e r  se ru m  
an d  p lasm a from  n o n -p re g n a n t su b jec ts  w ere c o n ta in e d  in th e  cu ltu re  m ed iu m . 
E a c h  series consisted  o f 20 to  30 cu ltu res, k e p t  a t  37° C in an  in c u b a to r . 
T h e  ex p ian ts  were co n tro lled  every  24 hours, f ix e d  in  som e cases on th e  4 th , 
b u t  u sua lly  on th e  7 th  to  10 th  days, and  w ere s ta in e d  accord ing  to  G iem sa, 
o r w ith  H E . T he c u ltu re s  w ere w ashed a t  3 -d a y  in te rv a ls .
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Results

W e have s tu d ie d  300 cu ltu re s  in  each  o f th e  tw o m ed ia . T h e  m a te ria l 
w as o b ta in e d  from  a b o u t 20 cases o f in te r ru p tio n . In  ag reem en t w ith  th e  d a ta  
in  th e  lite ra tu re , co n n ec tiv e  tissu e  e lem en ts  beg an  to  grow  f i r s t ,  w hereas 
th e  g ro w th  of ep ith e lia l e lem en ts  en su ed  on ly  la te r . The m ost m a rk e d  g row th  
o f  co n n ec tiv e  tissue an d  L a n g h a n s’ cells o ccu rred  in  th e  period  b e tw e e n  72 and 
96 h o u rs .

C onnective tissu e  cells grow  fro m  th e  cu ltu re  in  one p lan e , ra d ia lly , and 
m a y  e x te n d  to  sev era l tim e s  th e  size o f th e  o rig inal cu ltu re  su rface . I n  bo th

Fig. 1. 3 -d a y  p lacen ta l cu ltu re  in  “ n o n -p reg n a n t”  m ed iu m . G row th  o f  f ib r o b la s tic  ty p e .
M a g n ific a tio n , X 1 5 0

Fig. 2a. 6 -d a y  p lacen ta l cu ltu r e  in  “ p reg n a n t”  m ed iu m . P ro liferation  o f  L a n g h a n s’ cells.
M a g n ific a tio n , X l5 0

Fig. 2b. 6 -d a y  p lacen ta l cu ltu re  in  “ p reg n a n t”  m ed iu m . P ro liferation  o f  L a n g h a n s’ cells.
M a g n ific a tio n , X 3 0 0

Fig. 3. C ellu lar p ro lifera tion  sh o w in g  sy n c y tia l p a tte r n . “ P reg n a n t”  m ed ium .
M a g n ific a tio n , X 150

f ix e d  a n d  n a tiv e  p re p a ra tio n s  g ro w th  w as observed  a t  th e  s ite s  w here  the  
v illo u s s tro m a  had  been  tra n se c te d . In  such  cases oblong cells w ith  processes 
a n d  a n  o v a l nucleus grew  on  ra d ia l d ire c tio n . T hese p roved  to  be f ib ro b la s ts , 
o c c u rr in g  also in  o th e r  tissu e  cu ltu res  (F ig . 1 ) .
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A com parison  o f th e  g ro w th s in the tw o k in d s  o f m ed ium  re v e a le d  th a t  
in th a t  con ta in ing  “ n o n -p re g n a n t”  serum  and p la sm a , fib ro b las tic  p ro life ra tio n  
o ccu rred  m ost often an d  w as m ore m arked  th a n  in  th e  “ p re g n a n t”  m ed iu m .

L an g h an s’ cells show ed  a slow er ra te  o f g ro w th  in  one p lan e . L ike  th e  
o th e r  ep ith e lia l cells, th e se  cells sp read  u su a lly  co n cen trica lly , m ore  o r less 
se p a ra tin g  a t the  p e r ip h e ry . In  u n sta in ed  specim ens th e y  were l ig h te r  th a n  
th e  fib ro b la s ts  and  h a d  ro u n d  and ballooned nucle i (F ig . 2a and 2 b ) . As to  
th e  g row th  in  the  tw o k in d s  o f m ed ium , L an g h an s’ cells show ed a m ore  m a rk e d  
p ro life ra tio n  in th e  “ p re g n a n t” , th a n  in th e  “ n o n -p re g n a n t”  p la sm a .

T he sy n cy tia l e le m e n ts  began  to  grow  d u rin g  th e  f irs t 27 h o u rs  of 
cu ltiv a tio n  ( Fig. 4 ) ,  b u t  s to p p e d  grow ing a f te r  3 d ay s. In  general, th e  a r ra n g e ­
m en t o f new ly fo rm ed  cells w as ty p ica l for th e  sy n cy tia l p a t te rn .  I n  th is  
case, th e  “ p re g n a n t”  m ed iu m  h a d  a m ore fav o u rab le  in fluence on  g ro w th  
th a n  th e  “ n o n -p re g n a n t”  one , th o u g h  the  p ro life ra tio n  of L an g h an s’ cells w as 
m ore m ark ed  th a n  th a t  o f th e  sy n cy tiu m  in th e  “ p re g n a n t”  m ed iu m . In  som e 
ca s ;s  th e  in cu b a tio n  m ix tu re  co n ta in ed  no em b ry o n ic  flu id  b u t th is  m ade 
no ap p rec iab le  d ifference.

Discussion

P la c e n ta  from  ea rly  p reg n an cy  was e x p la n te d  in m edia  co n ta in in g  p lasm a  
and  se rum  from  w om en  in  ea rly  p regnancy  an d  n o n -p re g n a n t w o m en , and  
th e  g ro w th  o f the  single co m p o n en ts  of the  tro p h o b la s t  was s tu d ied .

As com pared  to  th e  “ n o n -p re g n a n t” m ed iu m , th e  “ p re g n a n t”  one s ig n if i­
c a n tly  enhanced  th e  g ro w th  of th e  ep ithe lia l e lem en ts  of th e  tro p h o b la s t .  
O f th e  e lem ents o f th e  chorion ic  ep ith e liu m , especially  th e  L an g h an s  cells 
grew  m ark ed ly , a lth o u g h  sy n c y tia l buds so m etim es ap p eared . On th e  o th e r  
h a n d , fib ro b las tic  g ro w th  w as m ore m arked  in  th e  m ed ium  c o n ta in in g  se ru m  
an d  p lasm a  from  n o n -p re g n a n t sub jec ts .

S tu d ies  on th e  tro p h o b la s t  from  early  p re g n a n c y  (L ajos  e t a l., [9,10]) 
h av e  revealed  th a t  in  vitro  t r e a tm e n t  w ith  a n te r io r  p i tu i ta ry  e x tra c t  a n d  se ru m  
from  p re g n a n t su b jec ts  g ives rise  to  chorionic g o n ad o tro p h in  p ro d u c tio n . 
A n te rio r  p itu ita ry  e x tra c ts  an d  sera  from  n o n -p re g n a n t su b jec ts  h a d  no such  
effec t. The fac to r in flu en c in g  HCG o u tp u t is d e te c ta b le  in th e  a d e n o h y p o ­
physis  from  th e  ea rlie s t p h ase  of g rav id ity  u n til  a few w eeks a f te r  d e liv e ry . 
T his suggested  th a t  th e  p la c e n ta , like th e  o th e r  endocrine o rg an s, w ould  
be u n d e r  p i tu i ta ry  co n tro l.

T he above re su lts  s u p p o r t the  view  th a t  th e  considerab le  e p ith e lia l 
p ro life ra tio n  tak in g  p lace in  th e  “ p re g n a n t”  m ed iu m , and  the fa c t t h a t  HCG  
is sy n th esized  in th e  tro p h o b la s tic  ep ithe lium  in c u b a te d  in serum  o f p re g n a n t 
w om en m ake it  ju s tif ie d  to  claim  th a t  g row th  of, and HCG p ro d u c tio n  by , 
th e  tro p h o b la s t is u n d e r  p i tu i ta ry  contro l.
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Summary

(i) In a medium containing serum and plasma from non-pregnant subjects (‘‘non­
pregnant” medium) the connective tissue elements of the placenta showed intense growth. 
No such rate of fibroblastic growth occurred in a medium containing serum and plasma from 
early pregnancy (“pregnant” medium).

(ii) The growth of epithelial elements was significantly enhanced in the “pregnant” 
medium.

(iii) Langhans’ cells grew more intensively than the syncytial elements.

(iv) In “pregnant” serum the trophoblast synthesized HCG, whereas the “pregnant” 
medium significantly enhanced the growth of the epithelial elements of the explanted chorion.

REFERENCES

1. D e  Cl e r c k , P.: (1957) Culture de placenta humain et sécrétion d’oestrogènes. 
Gynec. obstet 9, 31. — 2. F o r n e r o , A.: (1951) Cultura placentare in vitro. Pathologica 7, 
346— 350. — 3. G e y , G. O., G e y , N . K.: (1936) Maintenance of human normal cells and 
tumor cells in continuous culture. Preliminary report : cultivation of mesoblastic tumors
and normal tissue and notes on methods of cultivation. Amer. J .  Cancer 27, 45. — 4. G e y , G. 
O., S e e g a r , G. E., G e y , N. K.: (1940) The cytological and cultural characteristics and the 
hormone production of human and tumor trophoblastic cells. Anat. Rec. Suppl. 76, 23—24. 
— 5. G e y , G. 0., Se e g a r , G. E., H e l l m a n n , L. M.: (1938) Production of gonadotrophic 
substance (prolan) by placental cells in tissue cultures. Science 88, 306. — 6. G u g g is b e r g , 
H . ,  N e u w e i l e r , W.: (1926) Über Züchtungversuche der menschlichen Placenta in vitro. 
Amer. Med. Ass. 8 7 , 453. — 7. H e i m , K.: (1928) Weitere Ergebnisse bei Auspflanzung-versuche 
von Placenta und Decidua. Zbl. Gynäk. 52, 939—942. — 8. J o n e s , G. E. S., G e y , G. 0., 
G e y , N. K.: (1943) Hormone production by placental cells maintained in continuous culture. 
Bull. John Hopkins Hosp. 72, 26—38. — 9. L a j o s , L., C s a b a , I., D o m á n y , S., S z é k e l y , 
J., B r e i l a , L.: Experimental Investigation of the Conditions of Production of Chorionic 
Gonadotrophin. Gynecologia. In the press. — 10. L a j o s , L., C s a b a , L, D o m á n y , S., S z é k e l y , 
J., B r e il a , I.: A terhes adenohypophysis hatása a lepény choriongonadotropin termelésére 
in vitro kísérletekben. Kíséri. Orvostud. In the press. — 11. S t e w a r t , H . L., J r ., Sa n o , 
M. E ., M o n t g o m e r y , T. L .: (1948) Hormone secretion by human placenta grown in tissue 
culture. J. Clin. Endocrinol. 8, 175—188.

ОПЫТ ПО ЭКСПЛАНТАЦИИ В ЦЕЛЯХ ИССЛЕДОВАНИЯ УСЛОВИЙ РОСТА
ТРОФОБЛАСТОВ

Л. ЛАЙОШ, Л. МОЛНАР и Й. ГЭРЧ

В небеременной среде авторы наблюдали главным образом интенсивный рост 
соединительнотканевых элементов плаценты. В случае применения беременной среды 
не наблюдалось роста фибробластов в таком размере.

Далее авторы установили в беременной среде значительное повышение роста эпи­
телиальных элементов.

Клетки Лангганса показали в опытах авторов более интенсивный рост, чем синци­
тиальные элементы.

При помещении трофобластов в сыворотку беременных произошел синтез HCG, 
в го время как в опытых по эксплантации беременная среда вызывала значительный рост 
э пителиальных элементов наружной оболочки зародыша.
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EXPLANTATIONSVERSUCHE ZUR UNTERSUCHUNG DER WACHSTUMS­
VERHÄLTNISSE VOM TROPHOBLASTEN

L. LAJOS, L. MOLNÄR und J .  GÖRCS

In nichtschwangerem Medium wurde ein intensives Wachstum der Bindegewebsele- 
mente der Plazenta beobachtet. Bei Anwendung von schwangerem Medium war das Wachs­
tum von Fibroblasten geringer.

In schwangerem Medium konnte eine bedeutende Steigerung des Wachstums von 
Epithelialelementen wahrgenommen werden.

Die Langhans-Zellen zeigten in den Experimenten ein intensiveres Wachstum als die 
synzytialen Elemente.

Wurden die Trophoblasten in schwangeres Serum gelegt so erfolgte während der Inku­
bation HCG-Synthese, während in Explantationsversuchen das schwangere Medium ein 
beträchtliches Wachstum der Elemente des Chorionepithels hervorrief.

Prof. László L ajos  

D r. Lajos Molnár  

D r. Jen ő  Görcs

Pécs, É d e sa n y á k  ú t ja  17. H u n g ary
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