
846 Specialia EXPERIENTIA 23/t0 

Hiberna t ion ,  therefore,  interferes  w i th  spermiogenesis  by  
a r e t a rda t ion  of cell d i f ferent ia t ion.  Cell prol i fera t ion  
seems to  be independent ,  because no difference in tes t i s  
g rowth  be tween  the  2 groups of animals  was observed.  I n  
general,  an increase in t he  test is  weight  can  be due  e i ther  
to cell prol i fera t ion  or  to a l iquid  re tent ion,  which m a y  
be  a t t r i bu t ed  to  a rise in the  osmot ic  pressure  in the  
tubules.  Swelling of t he  l a t t e r  kind, however ,  is only  seen 
when  the  p roduc t ion  of spe rmatozoa  is m a x i m a l  and when  
the  seminal  vesicles are enlarged. Such a s ta te  of spermio-  
genic ac t i v i t y  was only  found in t he  2 cont ro l  hamste rs  
wi th  the  heav ies t  testes  (hamsters  Nos. 27 and 47)° As 
was a l ready  shown, such a max ima l  ac t i v i t y  canno t  be 
reached,  dur ing  h iberna t ion  (WELLS 1). 

The  discrepancy be tween  cell prol i fera t ion and cell 
d i f ferent ia t ion  in the  germinal  ep i the l ium of t he  testis, 
wi th  regard to the  influence of h ibernat ion,  possibly ex- 
presses a d i f ferent  endocr ine  balance.  An analysis  of 

hypophysea l  and thyro ida l  microscopical  s ta tes  is in pro-  
gress now in an  a t t e m p t  to reveal  differences be tween  
cont ro l  and h ibe rna t ing  hamste rs  a t  the  endocr ine  level,  

Zusammen/assung. Vq/ihrend einer  Per iode  von  Dezem-  
be t  bis M/irz wurden  yon  Goldhams te rn  im Winte rsch la f  
und  gleichzeit ig yon  Kont ro l l t ie ren ,  die bei  Z immer-  
t e m p e r a t u r  geha l ten  wurden,  die l inken Testes  unter-  
sucht .  Aus der  Kor re la t ion  zwischen dem his tologischen 
Bi ld  und dem re la t iven  Organgewich t  ging hervor,  dass 
der  Winte rsch la f  keinen Einfluss  auf  die Pro l i fe ra t ion  der  
Zellen des Keimepi the l s  hat ,  dass sic aber  die Differen- 
z ierung dieser Zellen verz6gert .  

J.  H.  SMIT-VIS and M. A. AKKERMAN-BELLAART 

Anatomical-Embryological Laboratory, University of 
Amsterdam (The Netherlands), 77tk Apri'l 7967. 

Persistence of  a G r o w t h  H o r m o n e - L i k e  Antigen 
in Organ Cultures of Human Placentas 

The  h u m a n  p lacen ta  conta ins  a subs tance  (human 
p lacenta l  factor,  H P F  1) t h a t  is ant igenical ly  re la ted to 
h u m a n  p i tu i t a ry  g rowth  ho rmone  (HGH).  The  ac t ive  
componen t  in ex t rac t s  of h u m a n  p lacen ta  has been 
var ious ly  named  'p lacen ta l  lac togen '  s, 'chorionic g rowth  
hormone-prolac t in 'S  and ' g rowth  hormone- l ike  sub- 
s tance '  4. 

This  paper  reports  our  immunof luorescence  (IF) studies 
on the  persis tence of H P F  in organ cul tures  of 11 normal  
p lacentas  (gestat ional  ages 12-40 weeks). Norma l  villi  
were dissected under  sterile condi t ions  f rom 2 ful l - term 
p lacen tas  col lected af ter  spontaneous  vagina l  de l ivery  and 
f rom the  o ther  p lacentas  af ter  caesarian sect ion or 
hys te ro tomy.  E x p l a n t s  (2-3 m m  8) of the  p lacenta l  vill i  
were main ta ined  in a chemical ly-def ined med ium (T.C. 
199) wi th  a s imple organ  cu l ture  t echn ique  ~. Represen t -  
a t ive  explan ts  f rom each p lacenta  were  f ixed in 4~/o 
neut ra l  buffered fo rmaldehyde  in saline af ter  cul ture  for 
I, 3, 5, 7, 10, 12, 14 days  and 3, 4, 5 and  6 weeks in vi t ro.  
The  histological  appearances  of the  t rophoblas t  in our  
organ cultures,  a l though s l ight ly  modified,  indica ted  t h a t  
the  tissue is l iving;  this conclusion was suppor ted  by  the  
repor t  of D N A  synthesis  in cy to t rophob las t  nuclei  in 
s imilar  organ cul tures  s and by  evidence of glucose con- 
sumpt ion  by  the  exp ian t s  s, 

The  indirect  I F  s taining t echn ique  has been described 
p rev ious lyL In  the  first  stage, the  sect ions were t rea ted  
wi th  a goat  an t i serum to the  RABEN 8 prepara t ion  of H G H  
or  wi th  non - immune  goa t  se rum and 0 .15M NaCl as 
controls ;  f iuorescein-conjugated rabb i t  an t i -goa t  IgG 
serum was used in the  second stage. The  I F  s ta ining of 
organ-cul tured  explan ts  of h u m a n  p lacen ta  was repro- 
ducible  as consis tent  results  were ob ta ined  on s taining 
sections of each block on 3 separa te  occasions wi th  ant i  
H G H  serum and the  controls.  The  specifici ty of this an t i  
H G H  serum in I F  s ta ining of normal  uncu l tu red  h u m a n  
p i tu i t a ry  gland and  p lacen ta  has been character ized 
prev ious ly  I,~,9. Never the less  i t  was essential  to  demon-  
s t ra te  t h a t  s ta in ing of organcul tured  p lacen ta  was also 
immunolog ica l ly  specific:  the  exper iments  to  de te rmine  
this  I0 were per fo rmed  on sections of 3-, 5- and 7-day 
exp lan t s  of 2 p lacen tas  f rom each t r imes te r  wi th  the  

me thods  descr ibed previous ly  7. The  findings were in 
comple te  concurrence  wi th  those  of prev ious  exper iments  
in which the  immunologica l  specif ici ty of the  I F  s ta ining 
sys tem had been  establ ished L 

The  sections were  examined  independen t ly  by  bo th  of 
us, w i thou t  prior  knowledge of the  se rum used, and H P F  
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lo Firstly, we showed that the staining capacity of the anti HGI-I 

serum diluted 1[i s in saline (as used throughout this investigation) 
was removed by absorption with acetone-dried powders of human 
pituitary and placenta (approximately 100 mg]ml), with RABEN s 
preparation of human pituitary growth hormone (4 mg/ml) and 
with FRIESE~11 extract of human placenta (4 mg/ml); absorption 
with acetone-dried powders of other human organs (adult liver, 
heart, kidney and spleen, and foetal brain, liver, spleen and skin) 
(approximately 100 mg/ml), purified human pituitary adreno- 
corticotrophic hormone (ACTH) prepared by the method of 
CURmE and DAVIES li (4 mg]ml), purified human urinary gonado- 
trophins (4 mg/ml) or human IgG (4 mg]ml) did not remove the 
staining capacity. Secondly, the anti HGH serum was fraetionated 
by chromatography on DEAE Sephadex and various fractions 
were u~ed separately as the first stage in the IF staining; bright 
staining was obtained with the IgG fraction only. The active 
principle is, therefore, an immunoglobulin. Thirdly, it was showrl 
in absorption experiments (50 mg absorbant]ml) that the staining 
capacity of the fluorescein-conjugated anti-goat IgG serum could 
be removed by treatment with goat IgG (prepared by DEAI~ 
Sephadex chromatography of normal goat serum) but it was not 
affected after treatment with other fractions of goat serum, human 
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Immunofluorescence staining with anti HGH serum in organ-cultures 
of human placentas of various gestational ages 

Gesta- No. of No. positive on culture at day 
tion placen- 
(weeks) tascul- 0 3 7 10 

tured (uncul- 
tured) 

14 21 28 

12 3 3 3 3 3 3 0 0 
14-16 3 3 3 3 2 0 0 0 
20-22 2 2 2 2 2 0 0 0 
38-40 3 3 3 :3 2 1 0 0 

A B 

Fig. I, IF  staining with anti HGH serum of syncytiotrophoblast 
cytoplasm in chorionic vil~ from a 40-weeks human placenta. × 400. 

(A) uncultured tissue. (B) 4 days in vitro. 

was  cons ide red  t o  be  p r e s e n t  w h e n  a c lear  d i s t i n c t i o n  
cou ld  b e  m a d e  b e t w e e n  specif ic  f luorescence  in sec t ions  
s t a i n e d  w i t h  a n t i  H G H  s e r u m  a n d  t h e  au to f iuorescence  
of t h e  cont ro ls .  T h e  r e su l t s  a re  s u m m a r i z e d  in t h e  Table .  
O r g a n  cu l tu res  of al l  11 p l a c e n t a s  show specific s t a i n i n g  
of H P F  in  t h e  c y t o p l a s m  of t h e  s y n c y t i o t r o p h o b l a s t  u p  
to  10 d a y s  in  v i t ro ,  a n d  t h e  e x p l a n t s  of p l a c e n t a s  of 12- 
weeks  a n d  38-40-weeks g e s t a t i o n  s t i l l  show specific s t a in -  
ing  u p  t o  14 days .  Af t e r  21 d a y s  in  v i t ro ,  H P F  c a n n o t  b e  
d e t e c t e d  in  a n y  of t h e  p l a c e n t a  e x p l a n t s .  Specif ic  s t a i n i n g  
is b r i g h t  in  u n c u l t u r e d  t i ssue  a n d  1 -day  cu l tures ,  b u t  i t  
b eco mes  p rogress ive ly  less i n t e n s e  d u r i n g  cu l t u r e  u n t i l  i t  
is v e r y  w e a k  a t  10 days .  Th i s  fal l  in  i n t e n s i t y  of f luores-  
cence  was  n o t e d  w i t h  all  cu l tures ,  i r r e spec t ive  o1 g e s t a t i o n  
age. 

I n  u n c u l t u r e d  n o r m a l  vill i ,  H P F  is p r e s e n t  in, a n d  re-  
s t r i c t ed  to,  all  v i a b l e  s y n c y t i o t r o p h o b l a s t  whe re  i t  is 
u n i f o r m l y  d i s t r i b u t e d  in t h e  c y t o p l a s m  (Figure  l -A) .  
Af t e r  c u l t u r e  for 3 d a y s  m o s t  of t h e  s y n c y t i o t r o p h o b l a s t  
c o n t a i n s  H P F ;  t h e r e a f t e r  t h e  a n t i g e n  is p rog res s ive ly  los t  
f rom focal  a reas  b u t  th i s  loss is a p p a r e n t l y  u n r e l a t e d  t o  
cyto logica l  m o d i f i c a t i o n  or  d e g e n e r a t i o n  or  to  mic ro -  
a n a t o m i c a l  local i ty .  I n  s t a i n e d  areas  of c u l t u r e d  villi,  
a l t h o u g h  H P F  is s o m e t i m e s  d i f fused  t h r o u g h o u t  t h e  cy to -  
p l a s m  of t h e  s y n c y t i o t r o p h o b l a s t  (F igures  1-B a n d  2), i t  
is  of ten ,  p a r t i c u l a r l y  a f t e r  3 -5  d a y s  in  v i t ro ,  d i s t r i b u t e d  
focal ly  in  t h e  s y n c y t i o t r o p h o b l a s t  as  g ranu le s  in  t h e  cy to -  
p l a s m  a r o u n d  t h e  nucle i  or  in  t h e  basa l  p a r t  of t h e  cell 
(F igure  3). I n  4 e x p l a n t s  of 12-14-weeks p l a c e n t a s  H P F  
was  d e t e c t e d  in t h e  c y t o p l a s m  of some of t h e  c y t o t r o p h o -  
b l a s t  in  a d d i t i o n  to  t h e  s y n c y t i o t r o p h o b l a s t  (F igure  2) ; i t  
a p p e a r e d  in  t h e  c y t o t r o p h o b l a s t  on ly  a f t e r  3 d a y s  cu l tu re  
a n d  s u b s e q u e n t l y  d i s a p p e a r e d  a t  t h e  s a m e  r a t e  as  t h a t  
in  t h e  s y n c y t i o t r o p h o b l a s t .  

I t  h a s  been  s h o w n  p rev ious ly  t h a t  t h e  H P F  is a 
ch a r ac t e r i s t i c  a n t i g e n  of v i ab l e  u n c u l t u r e d  t r o p h o b l a s t  
s ince i t  is p r e s e n t  in  all  s amples  of n o r m a l  s y n c y t i o t r o p h o -  
b l a s t  1,18 a n d  i ts  b e n i g n  t u r n o u t s  ( h y d a t i d i f o r m  m o l e s ) i  
a n d  in  s y n c y t i o t r o p h o b l a s t  of a p r o p o r t i o n  of chor iocar -  

1B j .  L. CHRISTIE, A. B. M. ANDERSON, A. C. TURNBULL and J. S. 
BECK, J. Obstet. Gynec. Br. Commonw. 73, 399 (1956). 
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Pig. 2. M-weeks human placenta cultured for 3 days in vitro, x 400. 
(A) diffuse IF staining of syncytiotrophoblast and cytotrophoblast 
With anti HGH serum, (B) same area after restaining with haema- 

toxylin and eosin, 

A 8 

Fig. 3. 12-weeks human placenta cultured for 14 daysin vitro, × 400. 
(A) granular IF staining around nuclei and in basal part of cytoplasm 
of syncytiotrophoblast with anti HGH serum. (B) same area after 

restaining with haematoxylin and eosin. 
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cinomas of the uterus ~ and malignant  trophoblastic tern- 
tomas of the testis1% but  it  is always absent from necrotic 
trophoblast x,~3 In uterine trophoblast,  H P F  is restricted 
to the cytoplasm of the syneytiotrophoblast  x but, in 
some malignant teratomas of the testis, it is present in 
the cytoplasm of occasional groups of cells identified as 
cytotrophoblast.  Our finding of H P F  in the cytotropho- 
blast of some cultured placental villi is therefore not  
surprising, and it possibly indicates a minor incoordina- 
tion of differentiation in the organ cultures, as there is 
evidence tha t  normal cytotrophoblast  differentiates into 
syncytiotrophoblast  s,lb 

The H P F  antigen persists in organ cultures of human 
placenta for about 2 weeks although these cultures 
seemingly remain viable for at  least 6 weeks. This is in 
marked contrast to the behaviour of an organ-specific 
microsomal antigen of human thyroid gland which persists 
in organ culture as long as the cells remain histologically 
viable ~*. I t  must be remembered, however, that  the thy- 
roid antigen is microsomal, whereas the placental antigen 
is a protein that  is believed to be synthesized in and 
secreted by the syncytiotrophoblast  in vivo z. If  this is 
so, the depletion of the H P F  antigen from the cytoplasm 
of the syncytiotrophoblast  must  result from an imbalance 
between the rates of synthesis in and loss, either by 
secretion or simple diffusion, from the organ-cultured 
tissue IT. 

Zusammen/assung. Auswfichse menschlicher Placenten 
(12.-14. Woche Schwangerschaft) wurden in Organkuttur 
gehalten. Obwohl sich die histologische Struktur  Iang- 
fristig erhalten 1Xsst, bleibt ein dem menschlichen Wachs- 
tumshormon iihnliches Antigen, das in unkult iviertem 
Syncytiotrophoblast  vorhanden ist, nur 10-14 Tage lung 
am Leben. Dasselbe erscheint vorfibergehend in Cyto- 
trophoblastzellen der Placentaauswfichse wiihrend der 
ersten 3 Monate. 

L. T. H o u  and J. S. BECK 

Pathology Department, The University, Aberdeen 
(Scotland), 18th May  7967. 
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Study of the Lymphocyte  Fractions in the Mixed 
Lymphocyte  Culture in vitro 

The culture of 2 lymphocyte populations from non- 
related individuals makes it  possible to 'obta in  the trans- 
formation of the lymphocytes into large blastic cells ~-4. 
The % of these transformations is in proportion to the 
presence of incompatibil i ty for some leucocyte antigens ~-~. 
I t  is important  to precise the nature of the substance 
which is responsible for these transformations. For this 
purpose the lymphocytes from one individual are dis- 
rupted and the different fractions are cultured with the 
living lymphocytes from another individual. 

Our procedure is as follows: the lymphocytes are 
obtained from peripheric defibrinated blood after sedi- 
mentat ion of the red cells thanks to the addition of 
plasmagel (R. Bellon, Paris). The polynuclears are 
eliminated by sticking to the glass of Roux bottles while 
the lymphocytes remain in suspension, To disrupt the 
lymphocytes a hypotonic shock in distilled water  for 30 
rain is used, which fragilizes the cells, Afterwards they are 
resuspended at  a concentration of 3 × 108 lymphocytes/ml 
in a solution of C.34M saccharose and 0.0018M CaC1. 
This suspension is treated by 4 successive freezing-thaw- 
ings. During the whole procedure t h e  temperature must 
never exceed 4 °C. The formation of aggregates is avoided 
by a permanent  magnetic stir. 

After the fourth freezing-thawing, a differential centri- 
fugation at 600 g for 10 min, 17,000 g for 15 min and 
105,000 g for 30 rain produces 3 pellets: nuclei, mito- 
chondria, a n d  ribosomes; in addition the supernate 
remains. This procedure of fractionation is a modified 
version of tha t  by RAPAPORT et al. s. The control under an 
electronic microscope shows the puri ty of our fractions. 

The 3 pellets and the supernate are diluted in order to 
produce the equivalent of 1 × 10 e cells/ml, All the frac- 
tions and the supernate are first tested in cultures with 
the autologous lymphocytes and then with the lympho- 
cytes of one other individual. Four control cultures are 
carried out on the same day: (1) mixed  lymphocyte 
culture (MLC) with the 2 living lymphocyte populations; 
(2) MLC with the killed lymphocytes of the donor of the 
fractions and the living lymphocytes of the other indi- 
vidual;  (3) negative control culture (NCC) with the living 
lymphocytes of one of the individuals; (4) NCC with the 
living lymphocytes of the other individual. 

The results, presented in the Table, show tha t  only the 
pellet of the third centrifugation a t  105,000 g is active. I t  
produces the transformation of the isologous lymphocytes 
into blastic cells. I ts  act ivi ty  is very similar to that  
observed when the killed lymphocytes are cultured in its 
place under the same conditions. Moreover, this demon- 
strates tha t  the antigens responsible for the stimulation 
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