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of the i r  reno t rophic  act iv i ty .  On the  contrary ,  t hymee -  
t o m y  of the  se rum recipient  a lmos t  abolished the  capa-  
bi l i ty of the  reno t rophic  serum to produce  CRG. The 
renot rophic  se rum ac t iv i ty  could be ascribed to  the  
presence of a g rowth  s t imula to r  10, or to  the  def iciency of 
an inhibi tor  ~a-tS. 

According to the  resul ts  descr ibed above, t he  following 
mechan i sm of the  CRG migh t  be pos tu la ted .  The re- 
no t roph ic  ac t iv i ty  of the  se rum appears  af ter  removal  of 
1 k idney  a. Recen t ly  it was c la imed t h a t  also deazot ized  
se rum f rom bi la tera l ly  nephrec tomized  ra ts  migh t  have  
reno t rophic  fea tures  ~6. The reno t rophie  ac t iv i ty  is di- 
rec ted  toward  the  t hymus ,  where f rom a s t imula t ion  of 
the  remain ing  k idney  occurs. This s t imulat ion,  p resum-  
ably  humoral ,  could be direct ,  or indi rec t  t h rough  the  
' t r ephocy t i c '  ac t ion  of lymphocytes .  

The proposed  mechan i sm did no t  t ake  in to  accoun t  
the  two d i s t inc t  processes t h a t  take  p a r t  in the  com-  
p e n s a t o r y  organ en la rgement :  the  h y p e r t r o p h y  and  
hyperplas ia .  According to  F o x  and WAI~MAN ~7, hyper -  
t r o p h y  is an early process  regula ted  humorMly,  and  
hyperp las ia  is a later  one, mos t  p r o b a b l y  med i a t ed  b y  
Iymphocytes .  In  fact  b o t h  processes could be control led 
by  the  thymus .  
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Summary.  A larval  e ry th rob las t  cul ture m e t h o d  is described.  By this  me thod ,  i t  is possible to  cu l t iva te  for several  
weeks a homogeneous  popula t ion  of cells (5.10 s cells/ml med i u m on average af ter  4 or 5 days  of culture),  which are 
re la t ively  synchronous  wi th  regard to  the i r  s ta te  of d i f ferent ia t ion.  

Among  the  numerous  biological sys tems t h a t  allow 
the  s t u d y  of factors  in terfer ing in cell d i f ferent ia t ion,  the  
e ry thropoie t i c  cell line cons t i tu tes  an excel lent  biological 
model.  

The d i f fe ren t ia t ion  of e ry th ro id  ceils can be envisaged 
in several  ways :  the  m a t u r a t i o n  of a cell line, the  evolu- 
t ion of haemoglobins ,  the  role of humora l  factors  in ter-  
vening in th is  ontogenesis  and  so on. The s t u d y  in v i t ro  
of the  swi tch  of syn the t i zed  haemoglobins  in the  course 
of tile d i f ferent  s tages of deve lopment ,  f rom the  embryo  
to the  adul t  ough t  to make  it possible to  tackle  o the r  
aspects  of this  problem.  

Several  au tho r s  1-7 have  descr ibed procedures  for s tudy-  
ing s teps  of erythropoies is  in amph ib i an  or ctlick cultures,  
b u t  in all cases t he  l eng th  of cul ture  t ime is shor t  (few 
hours  or few days).  To s t u d y  these  p h e n o m e n a  in the  
amphib ians ,  i t  was necessary  in the  first  expe r imen ta l  
s tage to  per fec t  a t echn ique  of larval  e ry th rob las t  cul ture  
t h a t  would allow normal  cell life to cont inue for a suf- 
f icient  length  of t ime (several weeks) so t h a t  the  haemo-  
globin swi tch could be followed or induced,  and at  a 
la ter  s tage the  molecular  s t u d y  of th is  switch,  as well as 
o ther  re la ted  problems,  could be under taken .  

Materials. 1. Biological material .  The e ry th ro id  ceils 
are t aken  f rom spleen of tadpoles  of Pleurodeles waltlii 
(Amphibian,  Urodela) recovered a t  d i f ferent  s tages  pre-  
ceding the  me tamorphos i s  (50-53 of the  GALLIEN and  
DUROC~teR s chronological  table).  - 2. Culture medium.  
Many  tes ts  of d i f ferent  cul ture  media  were carr ied out :  

50% LEIBOVlrZ 9, pure ly  mineral  BART~I ~~ B a r t h  en- 
r iched amino acids and vi tamins ,  as well as WOLF and 
QuIMBu n.  This la t te r  med i u m of Wolf  and Qu imby  gives 
t he  bes t  results,  along wi th  enr iched B a r t h  medium,  in 
which  the  absence of heterologous  se rum enables  to  ab- 
sence of exogeneous thy rox ine  to be b e t t e r  controlled.  - 
3. Culture chambers .  Var ious  cul ture chamber s  were also 
t e s t ed :  glass chambers ,  po lys ty rene  flasks (Nunclon or 
Falcon) and  0.5 ml t r a n s p a r e n t  plas t ic  t r ays  (disposo- 
t rays ,  Block, Strasbourg,  France) ,  which  p roved  to  be 
the  mos t  sui table  for our exper iments .  
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Average number of cultured erythroblasts 

Culture duration 20 h 40 h 5 days 9 days 12 days 15 days 27 days 

Average number of erythroblasts (cells]ml) 4 2 5 , 6 0 0  4 7 3 , 3 5 0  4 9 8 , 3 5 0  2 9 1 , 2 0 0  1 8 7 , 2 0 0  165,600 174,400 
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Fig. 1. Phase contrast micrograph of erythroblasts released f~'om a fragment of spleen. 1 h culture. 

Fig. 2a and b. Phase coJ~trast mierographs of 4 days culture~. Homogeneous population of cells. Numerous mitosis (~) .  

Fig. 3. Phase contrast micrograph of 1.5 days culture. Presence of mitosis (-->). 
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Methods. Before the  expe r imen t  the  tadpoles  are kep t  
for more t h a n  24 h in steril ized well wa te r  to which  ant i -  
biotics (penicillin : 100 000 ~z/1 and s t r ep tomyc in  : 100 rag/l) 
are added.  The speens are r emoved  and placed, 2 or 3 a t  a 
t ime,  in the  d isposo- t rays  which  have  been previously  filled 
wi th  0.5 ml  of medium.  The e ry th rob las t s  are freed by  
f r agmen ta t ion  of the  speen wi th  small  pincers. Then the  
chambers  are hermet ica l ly  sealed wi th  a th in  sheet  of 
coverslip. Qual i ta t ive ly  and quan t i t a t i ve ly  similar results  
were ob ta ined  wi th  cul tures  incuba ted  in air and wi thou t  
air. The cul tures are kep t  a t  a t e m p e r a t u r e  of 18~ and 
the  med ium is renewed every  4 or 5 days.  

Observations. This cul ture t echn ique  allows cont inuous  
observa t ion  dur ing the  ent i re  life of the  cells. A t  the  
larval  s tages of d e v e l o p m e n t  a t  which they  are removed,  
the  spleens are simple pouches  filled wi th  e ry thro id  ceils 
(Figure 1). As soon as spleen f r agmenta t ion  into explan ts  
takes  place, the  e ry th rob las t s  spread  over the  b o t t o m  of 
the  chamber .  30 minu tes  af ter  the  beginning of the  cul- 
ture,  the  release of a s ignif icant  q u a n t i t y  of e ry th rob las t s  
was observed.  

After  15-20 h of culture,  the  e ry th rob las t s  which  were 
packed  in the  spleen (Figure 1) have  aquired a charac ter -  
istic morpho logy  (Figure 2 a). I t  is qui te  remarkable  t h a t  
the  cells thus  isolated are h ighly  homogeneous  (Figure 
2b). Indeed  we have  a ma jo r i t y  of po lychromatoph i l  and 
acidophil  e ry throblas ts .  There are ahvays cases of mitosis. 
The average number of e ry th rob las t s  thus  ob ta ined  is 
abou t  5 �9 105 cel ls /medium ml for 4 or 5 days  of culture.  
I t  is i m p o r t a n t  to note  t h a t  af ter  abou t  8 days  of cul ture 

a pa r t  of the  'ma tu re  cells' degenerate .  At  9 or 10 days,  
the  average n u m b e r  of e ry th rob las t s  is abou t  3 �9 105 ceils/ 
med i u m ml. Af ter  12 days  this  n u mb er  remains  cons tan t ,  
abou t  2 �9 105 ce l l s /medimn ml (table). Actual ly  it is no t  
possible to say whe the r  'ma tu re  cells' degenera te  because 
they  reach a degree of d i f ferent ia t ion for which  the  con- 
di t ions of cul ture are no t  adequate ,  or w h e t h e r  t h e y  
m u s t  die and in vivo t h e y  would have  degenera ted  in 
the  same way.  

The morphology,  t he  behav iour  of the  remaining  ery- 
th rob las t s  (about  2 .  105 cel ls /medium ml) cont inues  to 
be normal  (Figure 3). These e ry th rob las t s  thus  cu l t iva ted  
for 4 weeks wi th  f r equen t  renewals  of the  medium,  
act ively incorpora te  labelled e lements  in the  prote ins  
(leuciue 3H) and the  R N A  (uridine 3H). 

Conclusion. The larval  e ry th rob las t  cul ture descr ibed 
above is an original for amphibians .  The cells thus  ob- 
t a ined  cons t i tu te  a homogeneous  popula t ion ,  and  are 
relat ively synchronous  wi th  regard to the i r  s ta te  of dif- 
ferent ia t ion.  Their  n u mb er s  (5 �9 105 cells/ml med ium on 
average af ter  4 or 5 days  of culture) are suff icient ly grea t  
to be biochemical ly  s tudied.  I t  should be under l ined  
t h a t  this  m e t h o d  of e ry th rob las t  cul ture makes  it pos- 
sible to follow thei r  evolut ion dur ing a period of several  
weeks. 

This biological sys t em should therefore  be par t icu lar ly  
sui table for s tudy ing  tire d i f ferent  p roblems raised in the  
in t roduc t ion  concerning the  s imul taneous  analysis  of 
b iochemical  and morphological  red line cell different ia-  
tion. 
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Summary.  Classical and a l te rna t ive  complemen t  p a t h w a y  act ivi t ies  have  been eva lua ted  in sera of w o m e n  in progres-  
sive stages of ges ta t ion  and in p r egnan t  mice belonging to ou tbred  or inbred mat ings ,  as compared  to suitable con- 
trols. \Virile classical C p a t h w a y  was found to be unmodif ied,  the  a l te rna t ive  one a t t a ined  in p regnancy  s ignif icant ly  
higher  ac t iv i ty  levels. Resul ts  are discussed in the  l ight  of mothe r -concep tus  relat ionships.  

Foeta l  al lografts survive in the  uterus  and are normal ly  
delivered n o t w i t h s t a n d i n g  the i r  bu rden  of h is tocom- 
pa t ib i l i ty  ant igens  which  pa r t ly  differ f rom those  of the  
mo the r  ~,2. Several  mechan i sms  have  been pos tu la ted  
which  migh t  account  for th is  unexpec ted  immunological  
behaviour ,  bu t  up to  da te  no conclusive evidence has 
been presented.  Never theless ,  immune  react ions do occur 
in pregnancy,  as has been d e m o n s t r a t e d  e i ther  in normal  
or in pathologic  condi t ions  a 5. Among  the  factors  which  
are possibly involved,  the  complemen t  sys tem is receiving 
increasing a t t en t i on  6 10. Thus, the  early f inding 6 of a 
s ignif icant ly lower level of hemoly t ic  ac t iv i ty  in the  sera 
of p r egnan t  women  has been conf i rmed in serum samples  
f rom late p regnancy  7, while a s l ight  bu t  s t eady  increase 
in hemolyt ic  po t ency  has been recent ly  r epor ted  in a 
p rospec t ive  s t u d y  of uncompl ica ted  h u m a n  pregnan-  
cies s,9. PROPP and ALPER 1~ found augmented  amoun t s  
of C3 in t he  serum of p r e g n a n t  women  at  the  t ime of 
pa r tu r i t i on  and the i r  results  have  been widely  con- 
f i rmed s, 9. 

Many  features  of the  c o m p l e m e n t  sys tem have  recent ly  
been clarified 1,. I t  is now well es tabl ished t h a t  besides 
the  classical p a t h w a y  of c o m p l e m e n t  act ivat ion,  in i t ia ted 

by  the  assembly  of t he  C l q - C l r - C l s  complex  on a l tered 
sites of the  immunoglobul in  Fc region, o ther  p a t h w a y s  do 
exist  which  bypass  t he  so-called early componen t s  (C1, 
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