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The effect  of  the  per iod  of p regnancy  and the concentra t ion  of the cell  suspension to be cul tured 
on succes s  in the  cu l ture  of amniot ic  fluid ce l l s  was  studied on 29 samples .  The opt imal  t ime  
fo r  taking amniot ic  fluid fo r  quick and successfu l  cul ture  was found to be the 17th week of 
p regnancy .  The  need to allow for  the concentra t ion  of the cell  suspension before  addition of 
the ce l l s  to the cu l ture  m e d i u m ,  depending on the per iod of pregnancy ,  was demons t ra ted .  
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The main  t a sk  in the antenata l  diagnosis  of inheri ted d i s e a s e s  by m e a n s  of amniot ic  fluid cell  cul ture  
is rapid  e s t ab l i shment  of the diagnosis .  To solve th is  p rob l em it is not sufficient to obtain successfu l  cel l  
cu l tu res ,  but the cu l ture  t i m e  m u s t  a l so  be reduced  to the min imum.  The  opt imal  cu l ture  t i m e  of amniot ic  
fluid ce l l s  is known to be 2-3 weeks  on the a v e r a g e  [1]. To de t e rmine  the antenatal  diagnosis ,  the inves t iga tor  
thus r e q u i r e s  on a ve rage  3-4 weeks .  The urgency  of the  solution to th is  p rob lem of  rap id  cell  cul ture  in o r d e r  
to es tab l i sh  the diagnosis  will be  obvious .  Usual ly  the opt imal  t ime  for  taking amniot ic  fluid is cons idered  to 
be  the  second t r i m e s t e r  of  p regnancy  [1, 3]. However ,  the p rob lem of the m o r e  p r e c i s e  t ime  during pregnancy 
fo r  the p e r f o r m a n c e  of  amniocen tes i s  in o r d e r  to obtain the m o s t  rap id  poss ib le  cul ture  of amniot ic  ce l l s  has  
not yet  been  set t led.  

Th is  paper  gives the r e s u l t s  of a study of the effect  of  the conditions of cu l ture  and the per iods  of  p r e g -  
nancy on growth of amniot ic  c e l l s  in Vitro with the a i m  of reducing the i r  cu l ture  t ime .  

E X P E R I M E N T A  L M E T H O D  

The invest igat ion was c a r r i e d  out on amniot ic  fluid ce l l s  (29 specimens)  obtained at  t e rmina t ion  of 
p regnancy  (14-23 weeks) on medica l  grounds.  The  volume of amniot ic  fluid in the different  spec imens  var ied  
f rom 100 to 200 ml,  so that  in each ca se  seve ra l  s c o r e s  of  va r i an t s  of the cu l tu res  could be obtained.  In this 
way  the effect  of va r ious  f ac t o r s  on growth of amniot ic  ce l l s  could be tes ted .  

Glass  40 -ml  f l asks  and C a r r e l ' s  j a r s  (d iameter  50 ram) w e r e  used to t r a n s p o r t  the amaiot ic  fluid f r o m  
the ma te rn i t y  home,  and they were  sent to the l abo ra to ry  in the hor izontal  posi t ion (the "posit ion of cul ture") .  
The  amniot ic  fluid ce l l s  were  then sedimented  by centr i fugat ion at 100 r p m  for  10 rain and t r a n s f e r r e d  to o ther  
v e s s e l s  for  cu l tu re  in different  concent ra t ions .  Since the mos t  viable amniot ic  fluid ce l l s  at tach t h e m s e l v e s  
to the subs t r a t e  within a r e l a t ive ly  shor t  t ime  (1-2 h), medium also was poured into the v e s s e l s  in which the 
fluid was t r a n s p o r t e d  and they w e r e  used  fo r  cu l ture .  C e l l s  were  cul tured  in C a r r e l ' s  j a r s ,  g lass  f lasks ,  and 
also in penicil l in f l a sks  (d iameter  19-21 ram) with a cove r s l ip  on the  bottom for  cytogenet ic  ana lys i s .  The  
nutr ient  med ium used  cons is ted  of 80% medium No. 199 (Institute of  Po l iomye l i t i s  and Vi rus  Encephal i t is ,  
Academy  of Medical  Sc iences  of the  USSR) and 20% embryonic  ca l f  s e r u m  (Microbiological  Assoc ia tes ) ,  with 
the addition of glutamic acid (up to a concent ra t ion  of 0.03%) and ant ibiot ics  (100 units penicil l in,  50 units  
s t r ep tomycin ,  and 100 units  monomycin  to 1 ml  cu l ture  medium).  I t  is impor tan t  to note that  seedings of the 
cel ls  were  successfu l  also when human group AB s e r u m  obtained f r o m  severa l  donors  was used  instead of 
embryonic  ca l f  s e rum,  but the eff ic iency of cu l ture  was 65% c o m p a r e d  with 91%. 

Befo re  addition of the  ca l l s  to the cul ture  the  total  number  of ce l l s  in the spec imen was counted by means  
of a Goryaev , s  counter  and the num ber  of  viable  ce l l s  was de te rmined  by staining them with a 0.4% aqueous 
solution of t ryphan  blue.  Ce l l s  we re  added to the cu l ture  med ium only if the spec imen  contained not l e s s  than 
8-10% of  viable  ce l l s .  The  f i r s t  change of  medium in the cul ture  v e s s e l s  took p lace  on the 6th o r  7th day of 
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Fig.  1. Number  of  colonies in cul tures  of amniotic cells  on 7th day of  cul ture  f rom 
different samples.  Abscissa ,  stage of pregnancy (in weeks); ordinate,  number  of 
colonies  in cul ture.  

Fig.  2. Success  of cul ture  of amniotic cel ls  depending on concentrat ion of cell 
suspension cul tured and stage of pregnancy.  Absc i ssa ,  stage of pregnancy (in weeks); 
ordinate,  number of ce l l s  (• 105) in 1 ml. Each point indicates presence  of growth 
on 7th day in cul ture.  

Fig. 3. F ragment  of preparat ion obtained for cytogenetic analysis  on 9th day of 
cul ture.  Azure-eos in ,  100 • 

culture.  La ter  the medium was changed every 2-3 days until sufficient ce l l s  were available for  cytogenetic 
analysis .  Cul ture  was regarded  as successful  if at leas t  two or  three growing colonies consist ing of not less  
than 20 cel ls  were found on the 7th or  8th day. 

Chromosome  prepara t ions  of the amniotic ce l l s  were  obtained by culturing the cel ls  in penicillin f lasks 
on the surface of a covers l ip .  Colchicine was added to the flasks 18 h af ter  the change of medium in a concen-  
t ra t ion of 0.5 ~ g / m l  for  5 h. H~potonic t rea tment  was ca r r i ed  out with distilled water  mixed with bovine 
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s e r u m  in the ra t io  of  4 : 1 with the addition of hya luronidase  (2.5 u n i t s / m l ) .  The  ce l l s  were  fixed 22-24 h a f t e r  
the  p rev ious  change of med ium with Ca rnoy t s  f ixat ive (twice, for  30 and 15 rain respec t ive ly ) .  

E X P E R I M E N T A L  R E S U L T S  

Adhesion of  amniot ic  ce l l s  and t he i r  growth in cu l ture  a r e  known to depend on the ra t io  between the 
number s  of l iving and nonviable ce l l s  in the fluid, which in tu rn  depends on the s tage of pregnancy [1, 2, 3]. 
When colonies  we re  counted in different  cu l tu res  on the 7th-Sth day in cul ture,  they were  mos t  numerous  if 
the amniot ic  fluid was taken at the 17th week of pregnancy  (Fig. 1). The  di f ference  in the number  of  colonies 
between the 16th and 17th weeks,  and also between the  17th and 18th weeks of pregnancy was significant (P < 
0.001). 

Since the  ra t io  between the number  of l iving and dead ce l l s  changes  during pregnancy,  by changing the 
total  concentra t ion of ce l l s  before  the i r  addition to the  cu l ture  in s amp le s  taken at  different  s tages  of  p r e g -  
nancy, it is  poss ib le  to obtain cu l tu res  in a shor t  t ime,  namely  8-10 days  (Fig. 2). If  the  sample  of amniot ic  
fluid is taken at the 16th-17th week of pregnancy,  the ce i l s  mus t  be cul tured in an initial concentrat ion of 
2.0" 105-4.0 �9 105 c e l l s / m 1  (Fig. 2). 

If  amniot ic  fluid is t aken  at  the 17th week of  pregnancy,  and if ce l l s  a r e  added to the culkure in a con-  
cent ra t ion  of 2.0 �9 105 c e l l s / m l ,  it is  thus poss ib le  to obtain a sufficient number  of colonies  of dividing ce l l s  
on the  8th-9th day of  cu l ture  for  comple te  cytogenet ic  ana lys i s  (Fig.  3). 

If  the amniot ic  fluid is taken at  o ther  t imes ,  by making al lowance for  the cel l  concentra t ion  before  c o m -  
mencing  cul ture ,  rapid  and success fu l  cu l tu re  of amniot ic  ce l l s  can atso be  achieved (Fig. 2). 
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