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By cy tophotomet ry  at two wavelengths,  a m a r k e d  dec r ea se  in the DNA content of the amniot ic  epi the-  
l ium of rabbi t s  was found in the ea r ly  s tages  of pregnancy.  In the late  s tages  of pregnancy this phenomenon 
is absent .  During asept ic  inf lammat ion  produced by introduction of a silk thread,  the number  of polyploid 
nuclei is increased .  

The poss ibi l i ty  of mul t ip l ica t ion of amniot ic  epithelial  ce l ls  in placental  m a m m a l s  is a m a t t e r  on which 
different  opinions a r e  held. The data so fa r  accumula ted  a re  based  pr incipal ly  on visual  observa t ion  of 
f igures  of karyokine t ic  and amitot ic  division in the amniot ic  epithelium [2, 4, 7, 10, 11]. The re  a re  only a 
few r e p o r t s  in the l i t e r a tu r e  of s tudies  of the reproduc t ive  power of the amniot ic  epithelium using photo-. 
m e r r y  of nuclei stained by the Feulgen method [5, 6, 12]. The r e su l t s  of a carefu l  photomet r ic  invest igat ion 
of the human amnion at different  s tages  of pregnancy [12] give good grounds for  consider ing that a p p r e c i -  
able DNA synthesis  takes  place in the nuclei in the ea r ly  s tages  of pregnancy.  Some w o r k e r s  [1, etc.] a s s e r t  
that a t  the end of pregnancy m o s t  nuclei of the amnion a re  in var ious  s tages  of pycnosis .  

It  was t he re fo re  in teres t ing  to produce asept ic  inf lammat ion in the amnion in the l a te r  s tages  of p r eg -  
nancy and to examine the p ro l i f e ra t ive  capaci ty  of the amnion by the cytophotometr ic  de terminat ion  of DNA 
stained by the Feulgen method.  

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

In the la te  s tage of pregnancy l apa ro tomy  was p e r f o r m e d  and a silk thread passed  through the amnion 
under asept ic  conditions through the u ter ine  wall.  The wall of the uter ine  cornu was opened 24 h l a t e r  and 
a hist01ogical and cy tophotometr ic  study made  of the amnion. Abundant vascu la r i za t ion  of the amnion could 
be seen  visual ly.  After  r e m o v a l  of the fore ign body, a detai led m i c r o s c o p i c  examinat ion was made  of the 
amniot ic  epithelium. Changes s i m i l a r  to those descr ibed  by Dondua and Zava rz in  [3] in the amnion of r a t s  
with exper imenta l  in f lammat ion  of the m e m b r a n e  were  found in the connec t ive - t i s sue  s t r o m a  of the amnion. 
Af ter  r e m o v a l  of the silk thread,  the amnion was placed with its epithelial  su r face  external ly  and i m p r e s -  
sions of the nuclei were  made  on a g lass  slide. I m p r e s s i o n s  of the nuclei of the amniot ic  epithelium were  
made  in a s i m i l a r  m anne r  in the late  (control) and ear ly  s tages  of pregnancy to d iscover  the dynamics  of 
the DNA content during no rma l  pregnancy.  I m p r e s s i o n s  of the nuclei were  fixed in Carnoy ' s  fluid (3 par t s  
absolute  alcohol+ 1 pa r t  glacial  ace t ic  acid). These  were  then hydrolyzed in 1NHC1 at  60 ~ for  10 rain and 
stained by Feulgen~s method. Cytophotometr ic  invest igat ion was c a r r i e d  out by means  of a p robe  cy tospec-  
t ropho tomete r  at two wavelengths using Sherudi lo ' s  method [9]. 
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Fig. 1. His togram of DNA content in 
nuclei of amniot ic  epithelium (length of 
fetus 1.5 cm). Absc i ssa ,  DNA content 
in conventional units (M); ordinate,  
f requency of finding (P}; T r e p r e s e n t s  
DNA content in te lophase nucleus.  
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Fig. 2. His togram of DNA content in 
nuclei of rabb i t  amniot ic  epithelium 
(length of fetus 7.5 cm).  a) Normal ;  
b} 24 h af ter  introduction of si lk 
thread.  Legend as in Fig. 1. 

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

Nuclei, c i r cu l a r  in shape and of different  s izes ,  we re  
found in the i m p r e s s i o n s  of nuclei of the rabbi t  amniot ic  
epithelium at the ear ly  s tages  of development  (length of 
embryo  1.5 cm).  Bes ides  in te rphase  nuclei,  other  nuclei 
were  found in var ious  s tages  of karyokine t ic  division. Since 
DNA synthesis  in the nuclei is v i r tual ly  absent  in te lophase,  
the DNA content at  this t ime  is constant  and co r re sponds  to 
a diploid se t  of c h r o m o s o m e s  (the number  of c h r o m o s o m e s  
was de te rmined  in impre s s ions  of nucle iof  the amniot ic  
epithelium stained by Feu lgen ' s  method).  Pho tomet ry  of 
the te lophase  nuclei yielded values  for  the initial DNA con- 
tent before  the beginning of i ts  synthesis ,  and this was used 
when construct ing h i s tog rams .  No mi to t ic  f igures  were  
found in i m p r e s s i o n s  of the m a t u r e  amnion (length of fetus 
7.5 cm} in e i ther  the control  or  the exper imenta l  s e r i e s .  A 
noteworthy fea ture  was the i r  sma l l e r  s ize  compared  with 
that at e a r l i e r  s tages .  

The DNA content per  nucleus in the amniot ic  epi the-  
l ium of rabbi t s  was inc reased  in the ea r ly  s tages  of p r eg -  
nancy (Fig. 1) by a s ta t i s t ica l ly  significant amount  (P= 0.999 
re la t ive  to the m a t u r e  amnion). The c r i t e r i on  k was used 
for  compar i son  [8]. The resul t ing  h i s togram was b imodal  
because  of superpos i t ion  of two dis t r ibut ions,  the f i r s t  m a x i -  
mum re la t ing  to nuclei containing a diploid DNA content, 
and the second m a x i m u m  to the te traploid.  The mean  DNA 
content was 0.51 conventional unit, ref lec t ing on the h is to-  
g r a m  the DNA content in in te rphase  nuclei,  while i ts  con:. 
tent in te lephase  nuclei  was 0. 33 conventional unit. 

The h i s t og rams  in Fig. 2 co r r e spond  to the no rma l  
distr ibution.  A s ta t i s t ica l ly  significant  i nc rease  in the mean 
DNA content per  nucleus (0.36 conventional unit) in h i s to -  
g ram a can be a t t r ibuted to the p r e sence  of polyploid nuclei; 
this can eas i ly  be  proved by calculat ing the mean  for  each 
case  d i s regard ing  polyploid nuclei  (0.34 conventional unit}. 
The opera t ion led to an i nc rea se  in the total  number  of  poly-  
ploid ce l l s  in the epithelium of the m a t u r e  amnion (X = 1.63). 

It can thus be concluded from the results of the photometric study of the Feulgen reaction in the am- 
niotic epithelium that appreciable DNA synthesis takes place in nuclei of the rabbit amniotic epithelium in 
the early stages of development, while in the mature amnion most nuclei of the epithelial cells are diploid; 
polyploid nuclei are much less frequent, The possibility of their mitotic division is not ruled out, but the 
reduplication time may be very long and the probability of detection of mitotic figures extremely small. 

lj 

2. 
3. 
4. 
5. 

61 

7. 
8. 

8. 

LITERATURE CITED 

M. A. Baron, Reactive Structures of Internal Membranes [in Russian], Leningrad (1949}. 
N. V. Gladushenko, Med. Pribavleniya k Morsk. Sbor. February (1866), p. 133. 
A. K. Dondua and Ao A. Zavarzin, Dokl. Akad. Nauk SSSR, 155, No. 5, 1033 (1957). 
N. V. Donskikh,,Trudy Novosibirsk Med. Inst., 33, Book 2, 15 (1959). 
N. V. Donskikh and V. D. Novikov, in: Bioenergetics and Biological Spectrophotometry [in Russian], 
Moscow (1967), p. 192o 
A. M. Dudina, Arkh. Pat., No. 9, 54 (1968). 
M. Ya. Levina, Arkh~ Anat., No. 7, 37 (1960). 
N. A. Plokhinskii, Biometry [in Russian], Novosibirsk (1961}. 
A. I. Sherudilo, Izvest. Sibirsk. Otdel. Akad. Nauk SSSR, Seriya Biol.-Med. Nauk, No. 3, 145 (1964). 

1418 



10. H. Bautzmann and C. Hertenstein,  Z. Zel l forsch. ,  45, 589 (1957). 
11. Forse l l ,  Arch. Gynaek., 9__66, 436 (1912). 
12. H. Schwarzacher  and H, K-linger, Z. 7e l l forsch . ,  6__00, 741 (1963). 

1419 


