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The content of nuclear  DNA in the epithelium of the endometr ial  glands of six healthy women 
of childbearing age and 10 women with menopausal  dyshormonal  g landular -cys t ic  hyperplasia  
was investigated microspectrophotometr ica l lyo The DNA content in the normal  uterine mue0sa 
in the various phases of the mens t rua l  cycle was unchanged, but in dyshormonal  hyperplasia  
of the endometr ium the DNA content was almost  twice the normal  value; a moderate  increase 
in polyploidy also was observed.  
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An important  aspect of the study of the pathogenesis of dysfunct ionalu ter inebleedingdueto  dyshvrmonal  
endometr ial  hyperplas ia  is the a s sessment  of the state of metabol ism by his tochemical  methods. Determina-  
tion of the dynamics of the DNA content in the cell nuclei of the uterine mucosa  is interest ing for two reasons .  
Firs t ,  two fundamental p rocesses  requir ing intensive protein synthesis take place in the endometrium, r e p r e -  
senting al ternating phases of the mens t rua l  cycle: prol iferat ion and secret ion.  Second, the endometr ium is a 
unique target  t issue in which p rocesses  of cell growth and differentiation are  controlled by sex hormones.  

Histoehemical  investigation of the DNA content in the cell nuclei of the endometr ial  glands of women 
with a normal  menst rua l  cycle and in certain pathological states has been car r ied  out by a method of visual 
a s sessment  of the intensity of the Feulgen react ion [4-6, 10] and also by the use of quantitative techniques [3, 
7, 9]. However, the resul ts  of these investigations are  heterogeneous and cont rad ic tory .  

The object of this investigation was a microspec t rophotomet r ic  study of the content of nuclear  DNA in 
the glandular epithelium of the endometr ium in individual phases of the normal  menst rua l  cycle and in meno-  
pausal dyshormonal  hyperplas ias .  

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

The endometr ium obtained by diagnostic or  therapeutic  curettage of the uterine cavity of 10 women aged 
f rom 45 to 52 years ,  suffering f rom dysfunctional uterine bleeding, was used (glandular-cyst ic  hyperplasia  of 
the endometr ium was found histologically).  The control group consisted of six women of reproduct ive age 
with a normal  mens t rua l  cycle (in three women a phase of prol i ferat ion and in the other three a phase of se-  
cre t ion was determined histologically}. 

The specific optical density of the nuclei was determined by means of an integrating scanning m i c r o -  
spect rophotometer  [1] at a wavelength of 575 nm (area of beam applied 0.25 p2) in sections 5 /~ thick stained 
in batches by the Feulgen method. In each section the concentrat ion of nuclear DNA was determined in 30 
cell nuclei f rom s imi lar  glands. The area  of 30 nuclei of the glandular epithelium was determined in the same 
regions by means of a mic rome te r .  The product  of the specific optical density and the a rea  of the section was 
an index of the mean DNA content per  nucleus. The DNA content in 30 nuclei of smal l  lymphocytes was de te r -  
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Fig. 1. H i s t o g r a m s  of DNA content (in ploidy 
units) in epi thel ia l  nuclei of endomet r i a l  glands.  
Ordinate ,  number  of  cel ls  (in %); a b s c i s s a ,  
ploidy value (c). a) Phase  of pro l i fe ra t ion;  b) 
phase  of sec re t ion ;  e) dyshormona l  endomet r i a l  
hype rp la s i a s .  Numbers  above columns indicate 
DNA accumula t ion  index. 

mined in the s a m e  sect ions  and the mean  DNA content pe r  nucleus was taken as the s tandard  for its content 
in the nucleus of  a diploid cel l  (2c). This was used  for  calculat ing the DNA content in the cell  nuclei of the 
endomet r i a l  glands in ploidy units.  To e s t ima te  the total  DNA content ,  a genera l ized  index of the kinet ics  of  
the DNA content was used,  namely  the DNA accumulat ion index (in ploidy units) [2], which is a weighted a r i t h -  
me t i c  mean.  The expe r imen ta l  r e su l t s  were  subjected to s t a t i s t i ca l  ana lys is .  

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

Mic rospec t ropho tome t r i c  examinat ion showed that the mean  DNA content per  nucleus of  a sma l l  l y m -  
phocyte is 6.10 • 0.25. 

The mean  DNA concentrat ion in the nuclei of  the glandular  epi thel ium in the p ro l i f e ra t ive  phase  was 
0.314 • 0.006; the mean  a r e a  of the nuclei  for this group was 24.0 • 0.33 ~2 and the DNA content per  nucleus 
w a s  7 .1  • 0.15. 

The mean  DNA concentra t ion in the nucleus of  an epi thel ial  cel l  in the sec re t ing  endomet r ium was 
0.212 • i .e. ,  s ignif icant ly  less  than in the phase  of p ro l i fe ra t ion  (t > 3). The mean a r ea  of  c ro s s  sect ion 
of the nuclei for  the s ec re t i ng  endomet r ium was 32.0 • 0.29 g2 (1.3 t imes  g r e a t e r  than for the pro l i fe ra t ing  
endometr ium)  and the mean  DNA content pe r  nucleus was 6.98•  

Both in the p ro l i f e ra t ing  and in the sec re t ing  endomet r ium the modal  c lass  of the dis tr ibut ion was 
fo rmed  by paradiploid  cel ls  (85~ and the number  of pa ra te t rap lo id  cel ls  was smal l  (Fig. 1). The DNA accu-  
mulat ion index for  the cel l  nuclei  of the endomet r i a l  glands in the phase of pro l i fe ra t ion  was 2.5 and in the 
phase  of s ec re t i on  2.4. 

For  the n o r m a l  m e n s t r u a l  cycle  the mean  DNA content pe r  nucleus of the glandular epithelium is thus 
m a x i m a l  in the phase  of  p ro l i fe ra t ion  and much lower (one third lower) in the phase  of secre t ion .  However ,  
the mean  DNA content pe r  nucleus does not change s ignif icant ly  during the m e n s t r u a l  cycle,  on account of 
the i nc rea se  in volume of the nuclei of  the glandular  epi thel ium during s e c r e t o r y  t r ans fo rma t ion  of the u ter ine  
mucosa .  The inc rease  in volume of the nuclei  while the DNA content r e m a i n s  constant  is probably  linked with 
the accumula t ion  of o ther  k a r y o p l a s m i c  p ro t e in s  in the nuclei in connection with increased  secre t ion .  These 
r e su l t s  a re  in a g r e e m e n t  with Khes in ' s  view [8] that the inc rease  in volume of the nuclei is connected with 
the i r  functional swell ing and is a r e l i ab le  c r i t e r ion  of  inc reased  hmction of the cel ls ,  i .e. ,  act ivat ion of the i r  
speci f ic  act ivi ty.  

In dyshormonal  g l andu la r - cys t i c  hype rp l a s i a s  of the endomet r ium the mean  DNA concentra t ion in the nuclei 
of the glandular  epi thel ium was compara t i ve ly  high (0.614 • 0.018); cons iderable  va r iab i l i ty  of  this index was ob-  
s e rved  in individual obse rva t ions  (from 0.300 • 0.02 to 0.903 • 0.016). Endometr ia l  hyperp las i a  also was c h a r -  
ac te r i zed  by a high degree  of var ia t ion  of the index of the a r ea  of c ro s s  sect ion of the nuclei (from 27.7•  
to 46.6 • 0.41 #2). However ,  the mean  group index for  the a r e a  of  the nuclei in endomet r ia l  hyperp las i a  did 
not differ  s ignif icant ly  f r o m  that  in the sec re t ing  endomet r ium (32.8 • 0.44 and 32.0 • 0.29 p2, respec t ive ly ) .  
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The DNA content also var ied  cons iderably  in individual observa t ions  (from ]1.5 + 0.25 to 30.7=~ 0.207, and for 
the group as a whole it was 20.1~0.30,  i .e. ,  a lmost  th ree  t imes  g r ea t e r  than the cor responding  index for the 
endomet r ium in the phase of p ro l i fe ra t ion  and sec re t ion  during the no rma l  mens t rua l  cycle.  

The dis tr ibut ion of the cel ls  by DNA content (in ploidy units) showedpredominance  of pa ra te t rap lo id  cel ls  
(70%7, and the number  of cel ls  with a paradiploid DNA content was much s m a l l e r  than no rma l ly  {10%); a con-  
s ide rab le  number  of paraoctaploid  cel ls  also appeared  (20%7. The DNA accumulat ion index in the nuclei of the 
hyperp las t i c  endomet r ium was increased  to 4.9. 

In dyshormona l  g landu la r -cys t i c  hype rp la s i a  of the endomet r ium a high DNA concentrat ion and an in- 
c r e a s e  in volume of the nuclei of the glandular  epi thel ium were  d iscovered .  The a r ea  of c ros s  sect ion of the 
nuclei was g r e a t e r  than in the endomet r ium in the phase of prol i fera t ion  but it was not g r ea t e r  than that in the 
sec re t ing  mucosa .  The nuclear  DNA content was considerably  higher  than in the n o r m a l  endometr ium,  as a 
r e su l t  of an inc rease  both in the DNA concentrat ion and in the nuclear  volume.  E n d . r e , t r i a l  hyperp las ia  also 
was cha rac t e r i zed  by an inc rease  in he terogenei ty  of the epithel ium of the glands, evidence of which was given 
by the predominance  of pa ra te t rap lo id  cel ls ,  the appearance  of paraoctaploid  cel ls ,  and the inc rease  in the 
DNA accumulat ion index. The r e su l t s  point to activation of the genetic m a t e r i a l  in the c e l l s  and to a modera t e  
inc rease  in polyploidy, evidence of an inc rease  in elonal instabi l i ty in the glandular t i ssue .  The doubling of the 
DNA accumulat ion index in dyshormonal  hyperp las i a s  in some cases  may  be the basis  for fur ther  t r a n s f o r m a -  
tion of the endomet r ium and its mal ignant  change [2]~ 
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