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During p regnancy  no significant  changes take p lace  in the mean  d i a m e t e r  of the nuclei in the l iver  
ce l l s  of Wis ta r  ra t s ,  but with an i nc r ea s e  in the length of p regnancy  the p redominant  d imensional  c l a s s  of 
the nuclei is shifted in the d i rec t ion  of an i nc rea se .  The m a s s  of cy toplasm of the ce l l s  i n c r e a s e s  pa r t i cu -  
l a r ly  sharply  on the 8th and 16th days  of pregnancy,  when ce l l s  of the l a r g e r  d imensional  c l a s s e s  appear .  

Inves t igat ions  have shown that the mean  s ize  of nuclei can be used as  c r i t e r ion  of cell  function during 
life [8]. 

The additional physiological  load a r i s ing  during pregnancy  br ings  about an intensif icat ion of me tabo-  
l i sm,  an i nc rea se  in the volume of ce r t a in  organs  including the l iver  [12, 15], and an i nc r ea se  in mitot ic  
act iv i ty  [4, 9]. In the r e p o r t s  of some invest igat ions  ment ion is made of an i nc rea se  in s ize of the ce l l s  dur -  
ing pregnancy,  although no p r e c i s e  de ta i l s  a r e  given of the c h a r a c t e r  of these  changes,  the t ime when they 
appear ,  and the i r  durat ion.  

In this  pape r  the r e s u l t s  of m e a s u r e m e n t s  of l iver  ce l l s  and the i r  nuclei in r a t s  at di f ferent  pe r iods  
of pregnancy are described. 

EXPERIMENTAL METHOD 

Experiments were carried out on Wistar rats initially weighing 160-180 g. Five animals were used 
at each period of pregnancy (8, 9, I0, 13, 16, and 19 days). The rats were always sacrificed at the same 
time of day, at 8 A.M. Material was fixed with Carnoy's fluid, and paraffin sections 7 # in thickness were 
stained by the Feulgen method and eounterstained with light green. One diameter of the nucleus and two 
diameters of the cell were measured by means of a screw-adjusted ocular micrometer (objective, immer- 
sion 90• ocular 7• Only mononuelear cells were measured. Altogether I00 nuclei and i00 cells were 
measured in the liver of each animal. Nonpregnant animals of the same group acted as controls. 

EXPERIMENTAL RESULTS 

No significant changes took place in the mean dimensions of the nuclei at the times of pregnancy studied. 
The mean diameter of the nuclei varied between the 8th and 19th days of pregnancy from 25.5 to 26.8 p. In 
the control (nonpregnant rats of the same group) the mean diameter of the nuclei was 25.1 # (Table i). Ex- 
amination of the relative percentages of nuclei of different dimensional classes shows, however, that with 
an increase in the duration of pregnancy there is an increase in the precentage of larger nuclei and a shift 
of the predominant dimensional class of nuclei toward an increase (Table 2). Starting from the 9th day of 
pregnancy, classes of nuclei of larger size became predominant. 

This increase in size was evidently not connected with an increase in ploidy of the nuclei, because large 
numbers of cases of an increase in size of the nuclei by a whole number of times were never observed, al- 
though the final answer to this question must await the use of more precise methods of investigation. 

The changes in the mean dimensions of the liver cells are given in Table i, where two increases on 
the 8th and 16th clays of pregnancy can be clearly discerned. 
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T A B L E  2. R e l a t i v e  P e r c e n t a g e s  of Nuc le i  in D i f f e r e n t  D i m e n s i o n a l  
C l a s s e s  
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Time of 
pregnancy 
(Ln daj_s) _ .  

Contzot 
8 
9 

10 
13 
16 
19 

Dimensional classes 

12,5 31,0 
7,4 20.8 
2.6 9,0 
6,8 14,2 
5.4 12.4 
3,6 7.4 
0.6 7,2 

3 

385 
42.8 
30.4 
33.2 
22,8 
22,4 
18.6 
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15,0 
21,6 
4b.2 
38.4 
39.0 
32.6 
43,0 
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2.5 0,5 
6.0 4,2 
9,8 1.0 
4,6 1,6 

14,4 4.8 
16.4 9,4 
24.8 2,8 
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T A B L E  3 R e l a t i v e  P e r c e n t a g e s  of C e l l s  of D i f f e r e n t  D i m e n s i o n a l  
C l a s s e s  
Time of I Dimensional classes 
pregnancy l- ~ t______2__6 7_~_._ 8. ~ 1o 
(~.ndays) I ~ . 2 3 4 

Control 44.5 
8 7:0 
9 10.8 

10 14,0 
13 20+0 
16 "l,2 
19 4.2 

30,0 22.0 
23,8 27,4 
39,0 33.0 
29,6 34.2 
33.0 26,8 
19.2 25,4 
25,6 36,0 

3.5 
238 
13.8 
16,4 
12,6 
21,2 
23.0 
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Hence ,  in the  c o u r s e  of p r e g n a n c y  t h e r e  i s  an i n c r e a s e  i n t h e  m a s s  of c y t o p l a s m  
(148-191 ~2), which  i s  p a r t i c u l a r l y  m a r k e d  on the 8th and 16th day  of p r e g n a n c y .  

E x a m i n a t i o n  of the  r e l a t i v e  p r e e e n t a g e s  of c e l l s  in the  v a r i o u s  d i m e n s i o n a l  
c l a s s e s  (Table  3) shows  t ha t  in the  c o n t r o l  g roup  44.5% of c e l l s  w e r e  s m a l l ,  with a 
m e a n  a r e a  of 110 ~2, and a l l  the  l i v e r  c e l l s  of the  nonp regnan t  r a t s  w e r e  d i s t r i b u t e d  
a m o n g  4 d i m e n s i o n a l  c l a s s e s  ( i .e . ,  l a r g e  c e l l s  w e r e  c o m p l e t e l y  absen t ) .  D u r i n g  p r e g -  
nancy  (at the  d i f f e r e n t  p e r i o d s )  the  h i g h e s t  p e r c e n t a g e  of c e l l s  had a m e a n  a r e a  of 150- 
190 ~2, and c l a s s e s  of l a r g e r  c e l l s  a p p e a r e d ,  e s p e c i a l l y  on the 8th and 16th d a y s .  

In the  c o u r s e  of p r e g n a n c y ,  an i n c r e a s e  in  the  s i ze  of the  c e l l s  t hus  t a k e s  p l a c e  
in the  l i v e r  of  r a t s ,  wh i l e  the  s i z e  of t h e i r  n u c l e u s  r e m a i n s  m o r e  o r  l e s s  unchanged .  
T h e s e  m o r p h o l o g i c a l  f i n d i n g s  a r e  in fu l l  a g r e e m e n t  wi th  b i o c h e m i c a l  da t a  i n d i c a t i n g  
an  i n c r e a s e  in  the  i n t e n s i t y  of m e t a b o l i c  p r o c e s s e s  in the  l i v e r  d u r i n g  p r e g n a n c y  [10, 
11, 14] ,and t hey  a r e  the  r e s u l t  of i n c r e a s e d  p h y s i o l o g i c a l  a c t i v i t y  of t he  c e l l s .  

An i n c r e a s e  in  the  p h y s i o l o g i c a l  l oad  cont inu ing  fo r  a s u b s t a n t i a l  l eng th  of t i m e  
m u s t  i n e v i t a b l y  c a u s e  the  m o r e  r a p i d  w e a r  and t e a r  of the  c e l l s .  R e p o r t s  of i n c r e a s e d  
m i t o t i c  a c t i v i t y  of c e l l s  d u r i n g  p r e g n a n c y  in the  l i t e r a t u r e  a r e  not  f o r t u i t o u s  [4, 13]. 
H o w e v e r ,  m i t o t i c  d i v i m o n  i s  not  the  only me thod  of m a k i n g  good a l o s s  of func t ion ing  
s t r u c t u r a l  u n i t s .  A m o n g  the  o t h e r  m e c h a n i s m s  of t h i s  t ype  can  be  m e n t i o n e d  the  d i -  
v i s i o n  of b i n u c l e a r  c e l l s  [2, 3, 5], and the  p o l y p l o i d i z a t i o n  [1] and h y p e r t r o p h y  Of c e l l s  
[6, 7]. In the  c a s e  of p r e g n a n c y ,  h y p e r t r o p h y  of the  c e l l s  e v i d e n t l y  p l a y s  t h i s  c o m -  

p e n s a t o r y  wo le .  

Changes  in the  d i m e n s i o n s  of the  l i v e r  c e l l s  and nuc l e i  o b s e r v e d  d u r i n g  p r e g -  
nancy  a r e  an a d a p t i v e  r e s p o n s e  to  i n c r e a s e d  p h y s i o l o g i c a l  d e m a n d s ,  and they  a r e  e v i -  

den t ly  t e m p o r a r y  in c h a r a c t e r ,  b e c a u s e  they  do not  invo lve  m e c h a n i s m s  connec t ed  with  c h a n g e s  in the DNA 

conten t  in the  c e l l .  
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