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During differentiation of the placental  t issues there is a decrease  in size of the nuclei of the 
syncytium, f ibrocytes,  and endothelial cells. In the case of intrauterine death of the fetus, 
this decrease  is more  mai:ked and the nuclei of the syncytium change their shape and be-  
come almost c i rcular .  The volume of the cytoplasm compared with the nuclei is reduced in 
the syncytium. These deviations in the size of the cell nuclei correspond to functional changes 
in the placenta during pathological pregnancy. 

The size of the cells varies with the stage of individual development, and the changes correspond to 
functional activity of the cell and sometimes of the organ as a whole [2, 10-12, 16, 17]. The present investi- 
gation is a continuation of earlier work on the karyometry of the human placenta [4, 5]. Only isolated ref- 
erences to this problem can be found in the literature, mainly in connection with the chorionie epithelium 

[131. 

In the present  investigation all types of cells were  studied in the fetal par t  of the human placenta and 
extreme functional s tates of the organ were compared:  the placenta at the end of normal  pregnancy and 
after  intrauterine death of the fetus. No corresponding information could be found in the l i terature.  

EXPERIMENTAL METHOD 

The karyometric investigation was preceded by combined analysis of 205 human placentas, including 
75 obtained atvarious stages of pathological pregnancy. The placenta was studied by histological and histo- 
chemical methods (nucleic acids, polysaccharides, hydrolytic and oxido-reductive enzymes, lipids, iron 
compounds, and sulfhydryl groups were demonstrated), from which the morphological and functional state 

of the organ as a whole could be deduced and chorionic villi typical of each stage of embryogenesis could 
be selected [7]. These tests had also to be preceded by measurement of the nuclei since evaluation of the 
results of karyometry without allowing for the cytological and cytochemical characteristics of the cells can 
lead to incorrect interpretations, as is shown by recent results for the functional morphology of the cell 
and, in particular, for the role of the nucleus in protein synthesis [i]. 

Karyometric examination of cells of the pathological placenta was carried out on the placenta of a 
woman whose 30-week pregnancy had terminated by intrauterine death of the fetus. The reasons for choice 
of this object were explained previously [8]. 

The cell nuclei were measured in sections obtained after fixation of pieces of the fetal part of the 
placenta in 10% neutral formalin and embedded in the usual way in paraffin wax. Sections i0 t~ in thickness 
were stained with BShmer's hematoxylin and eosin. The nuclei of the placental cells (at least 200 in each 
tissue) were measured after drawing onpaperby means of a drawingapparatus [14, 15]. In connection with 
the structural peculiarities of the chlorionic villi, the nuclei of their syncytium and the nuclei of cells of 
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f i b r o c y t e  type  in the s t r o m a  and of e n d o t h e l i a l  c e l l s  
of the f e t a l  v e s s e l s  w e r e  m e a s u r e d  du r ing  the l a s t  3 
months  of p r e g n a n c y .  The  v o l u m e  of the c e l l  nuc le i  
w a s  d e t e r m i n e d  f r o m  a t ab l e  s p e c i a l l y  d r a w n  up fo r  
th i s  p u r p o s e  [6] by m e a n s  of the  equa t ion  [18]: 

v= 1,04-V~z .a .b .'Va-~ ", 

w h e r e  a ,  b, and  dadadadadadadadadad~b a r e  the a x e s  of  an e l l i p s o i d .  

Sec t ions  of the c h o r i o n i c  v i l l i  w e r e  d r a w n  on 
s q u a r e d  p a p e r  and the r a t i o  b e t w e e n  the a r e a  o c c u p i e d  
b y  the c y t o p l a s m  (Sc) and the a r e a  of the nuc le i  (Sn) 
w a s  ca l cu l a t ed �9  Since s e r i a l  s e c t i o n s  of cons t an t  
t h i c k n e s s  w e r e  c o m p a r e d ,  t h i s  r a t i o  s e r v e d  to r e f l e c t  
the r a t i o  b e t w e e n  the v o l u m e  of the c y t o p l a s m  and 
nuc le i .  The  r e s u l t s  of the m e a s u r e m e n t s  w e r e  s u b -  
j e c t e d  to s t a t i s t i c a l  a n a l y s i s  by  m e t h o d s  u s e d  con-  
s t a n t l y  by  the w r i t e r  in b i o m e t r i c a l  i n v e s t i g a t i o n s  [6]. 

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

The r e s u l t s  of the p r e s e n t  i n v e s t i g a t i o n  (Table  
1) m u s t  be c o m p a r e d  with  those  of o t h e r  i n v e s t i g a -  
t ions  p u b l i s h e d  p r e v i o u s l y  [4, 5]. At  the end of  n o r -  
real  p r e g n a n c y  t h e r e  i s  s o m e  d e c r e a s e  in the s i z e  of 
the nuc le i  of the s y n c y t i u m  in the  v i l l i  (13.27 * 0.11 
c o m p a r e d  wi th  14.15 • 0.11 in the  f i r s t  3 months) .  
The  nuc le i  r e m a i n e d  of  v i r t u a l l y  the  s a m e  shape ,  a s  
i s  shown by the r a t i o  b e t w e e n  the a r i t h m e t i c  m e a n  
v a l u e s  of the s m a l l e s t  (D s) and l a r g e s t  (D l) d i a m -  
e t e r s  of  the  n u c l e i :  0.64 and 0.7 (it i s  ev iden t  that  
if  th i s  r a t i o  i s  c l o s e  to 1, the s e c t i o n  th rough  the 
nuc l eus  i s  a p p r o x i m a t e l y  c i r c u l a r  in  shape) .  The 
c u r v e  of v a r i a t i o n s  in the d i m e n s i o n s  of these  nuc le i  
i s  m o r e  a s y m m e t r i c a l  a t  the end of the  i n t r a u t e r i n e  
p e r i o d  (A s =0.25) than at  i t s  beg inn ing  (A s -~ 0.16).* 
T o w a r d  the end of the  i n t r a u t e r i n e  p e r i o d  the p r e -  
dominan t  c e l l s  in the s t r o m a  a r e  those  of f i b r o e y t e  
type. The curve showing variation in size of their 

nuclei is practically symmetrical. Their mean diam- 
eter is smaller than during the first 3 months in 

cells of the fibroblastie series (13.73 • com- 
pared with 14.37 • 0.01). The shape of the nuclei was 

almost unchanged, but the volume of the fibrocyte 

nuclei was considerably reduced. The greatest de- 

crease in size took place in the nuclei of the endothe- 
lial cells: mean diameter 12.62 • compared 

with 14.65 • volume 953.0~:28.9 compared with 
1536.0 • 37.6. The nuclei of these cells are nearly 

e l l i p s o i d a l  in shape ,  s ince  

D s : D t =0.46.  

It was found that by the end of intrauterine de- 

velopment there was a statistically significant de- 
crease in the Sc/S n ratio to 2.04 • 0.16 from 2.78 • 
0.16 in the initial stages of embryogenesis. At these 

�9 As-coefficient of asymmetry. 
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t imes distinctive s t ruc tures  which most worke r s  call syncytial nodules, with considerable p reponder -  
ance of nuclear  mater ia l  (S c : Sn = 1.12; m = •  in the chorionic villi. 

Physiological  aging of the placenta thus leads not only to a c loser  ar rangement  of the maternal  and 
fetal circulations,  as has been shown previously [8], but also to a decrease  in size of the cell nuclei, ac -  
companied by differentiation of the placental  t issues which is complete by this period. 

In pathological pregnancy the rate of differentiation of the chorionic villi in the placenta is sharply 
modified [9]. In cases  of stillbirth the mean size of the nuclei of the syncytium is reduced and their shape 
is varied, for they become almost  c i rcular .  The nuclei of the f ibrocytes  are also reduced in size and they 
become c i rcular .  Their  range of var ia t ions  is wider  and their mean values more  variable,  indicating 
g rea te r  heterogeneity of these cells. The dimensions of the nuclei of the endothelial cells also are  reduced, 
although their  shape remains  as before. In young villi found in the pathological placenta there are syncytial 
appendages, such as are  charac te r i s t i c  of the chorionic villi in the ea r l i e r  stages of pregnancy [5]. However, 
the nuclei of these appendages in cases  of stillbirth were  much smal le r  than during the f i rs t  3 months of 
pregnancy (8.72 • 0.11 compared with 14.22 • 0.12). Their  volume was more  than halved, and they became 
c i rcu la r  in shape, since Ds:D 1 =0.72. The ratio Sc :Sn  in the syncytium of the functioning villi (1.34 • 0.20) 
was reduced by a s tat is t ical ly significant degree compared with its value at the end of normal  pregnancy. 
Very charac ter i s t ica l ly  this p a r a m e t e r  was much more variable (57.4% compared with 31.9%). 

The resul ts  of ka ryomet r i c  investigation of the placenta in this form of pathological pregnancy, com-  
pared with the his tochemical  findings [7], are  evidence that a decrease  in size of the syncytial nuclei of the 
villi is accompained by a decrease  in intensity of cytochemical  tests  for  nucleic acids, possibly reflecting 
dis turbances  in protein synthesis.  The changes in size of the f ibrocyte nuclei coincide with abnormali t ies  
in the biosynthesis  of po lysacchar ides  by s t romal  cells of the villi, giving r ise  to a disturbance of the ratio 
between hyaluronic acid and chondroitin sulfates, which alter  the permeabil i ty  of the human placental  
ba r r i e r .  These resul ts  are  consistent  with the view that changes take place in the b iometr ic  cha rac t e r i s -  
tics of the placental  b a r r i e r  in cases  of intrauter ine fetal death [8]. 

It can be concluded f rom these resul ts  and the discussion that the changes discovered in the dimen-  
sions of the cell nuclei in the fetal par t  of the human placenta reflect  morphological  and functional p r o p e r -  
t ies of the placenta at the end of normal  pregnancy and in cases  of stillbirth. 
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