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Nucleo -cy top lasmic  and nuc l eo lo -nuc l ea r  r a t ios  were  studied in the basa l  ce l l s  of the e p i t h e -  
l ium of the regenera t ing  gingival  mucous m e m b r a n e  of adult r a t s  12 h, and 1, 3, 5, 14, 28, 
and 45 days  a f te r  r emova l  of th ree  upper  cheek teeth.  Some genera l  f ea tu re s  and, at the 
same t ime ,  ce r t a in  d i f fe rences  in the course  of r egenera t ive  p r o c e s s e s  following in jury  to 
the gum and of ce r t a in  in terna l  organs  a re  demons t ra ted .  

Prev ious  inves t iga t ions  [1-3] showed that a change in the nuc l eo -cy top l a smic  and nuc leo lo -nuc lea r  
r 

r a t io  in the r egenera t ing  kidney and p a n c r e a s  is  c h a r a c t e r i z e d  by cer ta in  spec ia l  fea ture .  The nuc l eo -  
cy top lasmic  ra t io  in ce l l s  of the convoluted tubules  of the regenera t ing  kidney shows l i t t le  or  no change in 
connection with the p ropor t iona l  i n c r e a s e  in a r e a  of the cy top lasm and nucleus ,  while in the col lec t ing  t u -  
bules, it r i s e s  sharp ly  because of d i s turbance  of the p ropor t iona l  growth of the cy top lasm and nucleus .  The 
c h a r a c t e r  of the change in the nuc l eo -cy top l a smic  and nue leo lo -nuc lea r  r a t io  in the ac ina r  ce l l s  of the r e -  
generat Ing panc reas  is  de t e rmined  by the g r e a t e r  i nc rea se  in the cy top lasm and nucleus ,  whereas  in the 
i s l e t  c e l l s ,  the g r e a t e s t  d e c r e a s e  takes  place in the a r e a  of the cy top lasm and the ra te  of change in a r e a  
of the nucleus and nucleolus  i s  ident ica l .  

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

Exper imen t s  were  c a r r i e d  out on male  a lbIno  r a t s  weighing 110-150 g. The e xpe r i m e n t a l  (35) a n i -  
m a l s ,  f r om which th ree  upper  cheek tee th  were  r emoved  on the left  s ide,  and the control  (35) an ima l s  were  
s a c r i f i c e d  In groups of five at a t ime ,  12 h and 1, 3, 5, 14, 28, and 45 days a f t e r  operat ion.  Ma te r i a l  was 
fixed by Bouin 's  method.  Paraf f in  sect ions  were  s ta ined with hematoxy l in -eos in .  The outl ines of the nu-  
c leol i ,  nuclei ,  and cy top lasm of the basa l  ce l l s  of the epi the l ium were  drawn f rom sec t ions  of the gingival 
mucous membrane  and the a r e a s  of these  shapes  were  de t e rmined  by weighing. The number  of nucleol i  
pe r  nucleus was counted and the nuc l eo io -nuc l ea r  and nuc l eo -ey top l a smic  ra t ios  for  the s tudied ce l l s  were  
de te rmined .  

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

The results given in Table 1 show that the nucleo-cytoplasmic ratio increased from the beginning of 
the experiment because of an increase in area of the cytoplasm. These changes are evidently associated 
with the development of edema and a reactive state of the cell. This is shown by restoration of the normal 
nueleo-cytoplasmie ratio 3 days after operation. On the 3rd, 5th, and 14th days of the experiment, a per- 
sistent increase in the nucleo-cytoplasmic ratio was observed, reaching a maximum 3 days after operation 
(an increase of 29%). This increase in all cases took place because of an increase in area of the nucleus 
(this increase also reached a maximum of 33% 3 days after the operation). On the 28th and 45th days of 
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TABLE I. Nucleo-cytoplasmic and Nucleolo-nuclear Ratios in Basal 
Cells of Epithelium of Gingival Mucous Membrane in Rats Following 
Extraction of Teeth and in Control 

Mean area (in pz) Ratio , ~  Number of Time of Group of 
of Iof of cyto- nucleoloqnucle.~ Inucle~ 

~bservation , animals nucleolust, nucleus plasm nuclear fcY.t~ per nucleus 
/role.  I 

12 h 

I day 

3 days 

5 days 

14 >~ 

28 >> 

45 ~> 

Experimental 
Control 
Experimental 
Control 
Experimental 
Control 
Experimental 
Control 
Experimental 
Control 
Experimental 
Control 
Experimental 
Contzol 

,9 
,8 
~,1+ 
!,5 
',1 

1,1 
I,l 
',,1 
',,I 
1,1 
1,1 
1,1 
1,1 

38,8 
38,1 
40,0 
36, [ 
49,3+ 
37, 1 
45,3+ 
37, 1 
41,0+ 
36,2 
39,5 
38,5 
38,5 
38,5 

34,2+ 
25,5 
35,9 
32,0 
31,6 
30,4 
29,8 
29,8 
29,2 
29,8 
28,3 
28,3 
28,9 
28,2 

0,04 
0,04 
0,07 
0,06 
0,04 
0,05 
0, 04 
0,05 
0,05 
0,05 
O, 05 
O, 05 
0,05 
O, 05 

I , i3+ 
1,49 
1,11 
I,I2 
1,57+ 
l,22 
1,52+ 
1,24 
1,41+ 
1,22 
I, 35 
1,36 
1,33 
1,36 

1,07 
I, 06 
1,12 
1,02 
1,11+ 
1,03 
1,05 
1,03 
1,06+ 
1,02 
1,05 
1,03 
1,04 
1,03 

Note. A+ sign denotes statistically significant differences present 
between experiment and control. 

the experiment, the nucleo-cytoplasmic ratio, like the area of the nucleus and cytoplasm, returned to nor- 
mal. Consequently, the nucleo-cytoplasmic ratio in basal cells of the epithelium of the regeneration gingi- 
val mucous membrane increased mainly because of an increase in size of the nucleus. 

The nucleolo-nuelear ratio was unchanged throughout the experiment. However, 24 h after the opera- 
tion, a small increase in area of the nucleolus (by 24%) was observed, but the even smaller increase in 
area of the nucleus (by 11%) was not statistically significant. This led to a temporary increase in the value 
of the nucleolo-nuclear ratio at that time. It is interesting to note that the number of nucleoli per nucleus 
showed a tendency to increase (by 10%) on the Ist day of the experiment. The difference between the ex- 
perimental and control values at this time was almost statistically significant (P = 0.094). The number of 
nueleoli per nucleus was increased by a statistically significant margin only 3 and 14 days after the opera- 
tion. Consequently, the nueleolo-nuclear ratio in the basal cells of the epithelium of the regenerating ging- 
ival mucous membrane was unchanged despite an increase both in the area of the nucleus and in the area 
of the nucleolus at certain times. The increase in number of nucleoli per nucleus coincided largely with 
the period of increase in size of the nuclei. 

These results show that, just as in objects studied previously [1-3], changes in the nueleo-cytoplasmic 
ratio in basal cells of the regenerating gingival mucous membrane do not give a complete picture of the 
process, and changes in the mean areas of nucleus and cytoplasm must be analyzed separately. 

The decrease in the nucleo-cytoplasmic ratio at the beginning of the experiment was due to an in- 
crease in area of the cytoplasm, while the increase in this ratio in the period of intensification of regenera- 
tion was entirely due to an increase in area of the nucleus. Despite the fact that the nucleolo-nuclear ratio 
in the present case was unchanged, the most intensive manifestation of regenerative processes was accom- 
panied by an increase in the number of nucleoli per nucleus and an increase in size of the nucleolus at the 
beginning of the experiment~ 

Hence, the results of the study of the nucleo-cytoplasmic and nucleolo-nuclear ratio in the basal ceils 
of the epithelium of the regenerating gingival mucous membrane reveal some common features but, at 
the same time, some differences in the course of regeneration following injury to the gum and to some in- 
ternai organs. 
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