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Adenocyst ie  hype rp la s i a  of the endomet r ium was produced in mice  exper imenta l ly  by p r o -  
longed in t ravaginal  admin is t ra t ion  of d ihydros t i lbes t ro l .  P r e l i m i n a r y  division of the u ter Ine  
cornua  in these  mice  showed that  s t ra t i f ied  squamous epi thel ium appea r s  in the u terus ,  not 
as a r e su l t  of me tap l a s i a  of the endomet r ium,  but  following invasion of epi thel inm of dis ta l  
p a r t s  of the genital  t r ac t .  

The role  of i n f l ammato ry  changes in the u terus  in the pa thogenes is  of p r o c e s s e s  leading to the ap p ea r -  
ance of s t ra t i f i ed  squamous epi thel ium in the endomet r ium has  been demons t ra ted  exper imenta l ly  [2]. In 
expe r imen t s  on mice  with division of the u ter ine  cornua  [4], and also af ter  specia l  his tological  t r e a t m e n t  
of the ma te r i a l ,  including p r epa ra t i on  of f rontal  h is tological  sect ions  pass ing  through the u te rus  and vagina, 
which were  then embedded en bloc in paraf f in  wax [1, 2], it was shown that in f lammat ion  is not assoc ia ted  
with me tap l a s i a  of the endomet r i a l  epithelium, but with invasion of the cavi ty  of the body of the u t e rus  by  
s t ra t i f i ed  squamous epi thel ium f r o m  m o r e  dis ta l  pa r t s  of the genital  t rac t .  However,  the r e su l t s  of these  
expe r imen t s  a re  insufficient  to explain the genes i s  of the s t ra t i f ied  squamous epi thel ium found in the endo-  
m e t r i u m  when affected not by in f l ammatory ,  but  by o ther  pathological  changes.  In pa r t i cu la r ,  this  phenom- 
enon is obse rved  in some cases  of adenoeyst ic  hype rp l a s i a  of the endomet r ium in women. 

Despi te  the connection obse rved  with h y p e r e s t r i n i s m ,  much regard ing  the genes is  of adenocyst ic  
hype rp l a s i a  st i l l  r ema ins  unexplained. The study of this condition, as well as the elucidation of the poss ib le  
genes is  of the s t ra t i f ied  squamous epi thel ium found in the mucous membrane  of the body of the u te rus  in 
this d i sease ,  can pe rhaps  be faci l i ta ted by the crea t ion  of sui table  exper imenta l  models .  

EXPERIMENTAL METHOD 

The object  of this invest igat ion was to reproduce  adenocyst ie  hype rp la s i a  of the endome t r i um e x p e r i -  
menta l ly  and to study the genes is  of the s t ra t i f ied  squamous epi thel ium which pa r t i c ipa tes ,  along with the 
endomet r i ca l  p r i s m a t i c  epi thel ium, in the fo rmat ion  of the pathological  s t ruc tu res  cha r ac t e r i s t i c  of this 
d isease .  

Expe r imen t s  were  c a r r i e d  out on 107 v i rg in  female  CC-57 (Wt) mice.  Init ial ly the an imals  were  
aged 1.5-2 months.  Throughout the expe r imen t  the mice  rece ived  d ihydros t i lbes t ro l  sy s t ema t i ca l ly  by 
in t ravagina l  admin is t ra t ion  as a 0.2, 0.05, o r  0.02% suspens ion in physiological  saline. A polyurethane 
sponge was used  as the vehic le  for  introducing the suspens ion into the vagina  and prevent ing it f r om e s c a p -  
ing t h e r e f r o m  p rema tu re ly .  P i eces  of sponge weighing about 2 mg were  soaked in the d ihydros t i lbes t ro l  
suspension immedia t e ly  before  inser t ion.  The animals  were  sac r i f i eced  on the 17th, 120th, and 273rd days 
in di f ferent  exper iments .  In the re la t ive ly  shor t  expe r imen t s  (17 days), d ihydros t i lbes t ro l  was admin i s t e red  
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Fig. 1. Area  of endometr ium of mouse af ter  
sys temat ic  intravaginal administrat ion of sus-  
pension of dihydrost i lbestrol  (total dose 0.735 
mg) in physiological saline on polyurethane 
sponges, 273rd day of experiment.  Signs of 
adenocystic hyperplasia.  Hematoxyl in-muci-  
carmine,  8 • (loupe). 

Fig. 2. Same experiment,  same time. 
Area  of endometr ium of another mouse. 
Fragments  of stratif ied squamous epi-  
thelium, replacing pr i smat ic  epithelium 
of endometrium. Hematoxyl in-muci-  
carmine,  230 x. 

Fig. 3. Same experiment,  120th day. Focus of 
adenogenic prol i fera t ion of endometrium. Hema- 
toxyl in-muciearmine,  440 x. 

five t imes a week (12 inser t ions  in the course  of the 
experiment), and in the other  experiments  (120 days 

- 30 insert ions,  and 273 days - 60 insertions) it was 
given once or  twice a week. The dose of dihydro- 
s t i lbestrol  each t ime varied f rom between 0.025 and 
0.01 nag to 0.001 mg per  mouse; the total dose 
given in the experiments  ending on the 17th day was 
0.24 mg per  mouse, in those ending on the 120th day 
it was 0.46 mg per  mouse,  and in those ending on the 
273rd day, it was 0.735 mg per  mouse. The methods 
used to introduce the sponge into the vagina of the 
mice, of obtaining and fixing the pathological material ,  
and of cutting and staining the histological  sections 
were described previously [1, 3, 6]. In most  of the 
animals,  the uter ine cornua were divided as a p r e -  
l iminary  measure  1-2 weeks before intravaginal 

administrat ion of dihydrost i lbestrol  began. The division was per formed under ether  anesthesia,  between 
two l igatures,  in about the middle third of the cornu. Access  to the cornua was obtained through an incision 
along the linea alba of the abdomen. The wound was closed with silk sutures.  The animals were killed with 
chloroform on the day after  the final administrat ion of dihydrosti lbestrol .  

R E S U L T S  

The resul ts  a re  given in Table 1. In experiments  lasting 120 and 273 days, the animals developed 
papil lomas of the vagina. On the 273rd day papil lomas were found in all 20 animals,  and on the 120th day 
in nine of the 17 mice.* 

*Endophytic changes in the vaginal epithelium, c lassed as initial [1], were found in the remaining mice on 
the 120th day; on the 17th day the vaginal epithelium differed f rom normal  only in its somewhat increased  
prol i fera t ive  activity. 
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In f l ammato ry  changes in the at tached p a r t  of the body of the 
u te rus  were  absent  in the longest  expe r imen t s  (273 days); they 
were  found in only four of the 17 mice  on the 120th day of the ex-  
pe r imen t ,  but in 64 of the 70 mice  in the shor t  expe r imen t s  end-  
ing on the 17th day. 

F r a g m e n t s  of s t ra t i f ied  squamous epi thel ium in the mucous 
m e m b r a n e  of the body of the u te rus  were  found in all g r , u p s  of 
expe r imen t s  in about half  of the animals  o r  more  (8 of 15, 39 of 
55, 14 of 17, and 19 of 20 animals ,  respect ive ly) .  It mus t  be e m -  
phas ized  that  on the 273rd day of the expe r imen t  no sign of 
in f lammat ion  was p r e s e n t  in any of the 19 mice  in which f r ag -  
ments  of s t ra t i f i ed  squamous  epi thel ium were  found. In all the 
long exper imen t s ,  in which 37 mice were  studied, s igns of in f l am-  
mat ion were  p r e sen t  in four  an imals  and f r agmen t s  of s t ra t i f ied  
squamous epi thel ium in the mucous membrane  of the body of the 
u te rus  in 33 mice.  

In the overwhelming  major i ty  of mice  (35 of 37 animals) 
adenocyst ic  hype rp l a s i a  of the endomet r ium developed in the long 
exper iments .  On the 273rd day of the expe r imen t  in 13 of the 
20 animals ,  signs of s c l e ros i s  of the connective t i s sue  of the 
organ were  presen t .  Separate  foci of pa r t i cu l a r ly  active p ro l i f -  
e ra t ion  of glandular  epithel ial  s t r uc tu r e s  (loci of adenogenic p r o -  
l iferation) were  found in 10 mice  at these  t imes .  

On the 17th day the epi thel ium of the at tached p a r t  of the 
body of the u te rus  showed intensive s e c r e t o r y  and p ro l i f e r a t i ve  
activity.  In some p a r t s  the p r i s m a t i c  epi thel ium lining the u te rus  
appeared  to cons i s t  of two or  m o r e  rows,  and some  s t ruc tu r e s  
were  found which bo re  a cons iderable  r e s e m b l a n c e  to s t ra t i f ied  
epi thel ium (this in fact  resu l ted  f rom the chaotic accumulat ion of 
sl ightly f lat tened cel ls  [1]). The epi thel ium of the glands stil l  
r ema ined  definitely s imple  in type, e i ther  p r i s m a t i c  or  cubical .  

At the la te  s tages  (120th and 273rd days), glands showing 
cyst ic  changes were  found in p rac t i ca l l y  all f ields of v is ion of the 
mic roscope  under  low power  in t he  endomet r ium of the s tump of 
the u te r ine  cornu. Many cys ts  were  of cons iderable  s ize  and 
c o m p r e s s e d  the surrounding glands and s t roma .  Rema ins  of 
sec re t ion  could be seen within the cavi ty  of the cys ts .  This s e c r e -  
tion contained l i t t le  mucus;  occasional  desquamated  ce l l s  were  
p resen t .  The epi thel ium lining the u terus ,  the epi thel ium of the 
glands, and the epi thel ium lining the cysts  had s i m i l a r  morpho lo -  
gical  fea tures ,  namely  i r r e g u l a r  s e c r e t o r y  act ivi ty and i r r e g u l a r  
p ro l i f e r a t ive  activity.  In different  pa r t s  of it, some cel ls  we re  
pale ,  and poss ib ly  swollen, while o thers  were  dark  and s t r e t ched  
in a ve r t i c a l  direct ion,  as if c o m p r e s s e d  f rom the sides.  

The iso la ted  pa r t  of the body of the u te rus  by the 17th day 
was conver ted  into one l a rge  thin-walled cys t  filled with s e c r e -  
t ion (evidently, a se rous  sec re t ion  with t r a c e s  of mucus) and with 
a few desquamated  cel ls .  Usual ly  the epi theI ium lining the cys t  
cavi ty  remained  s imple  in cha rac t e r ,  with dark  cy top lasm and a 
dark  nucleus deeply stained with hematoxylin.  In none of the 92 
eases  with division of the u ter ine  eornu that were  studied could 
f r agmen t s  of s t ra t i f ied  squamous epi thel ium be found in the i r  
i sola ted par t .  
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Some of the fea tures  dist inguishing the endomet r ium in the long expe r imen t s  a re  i l lus t ra ted  in Figs.  
1-3. 

The ova r i e s  also were  studied in 25 animals .  Signs of hype rp l a s i a  of the g ranu losa  t i s sue  were  found 
(in five an imals  onthe  120th and in five on the 273rd day) and in some ca se s  t umor s  were  p r e s e n t  ( theca-  
cell  t u m o r s  of the ovary;  in th ree  an imals  on the 120th and in 12 on the 273rd day). 

On the bas i s  of the r e s u l t s  of  these  expe r imen t s  and of data in the l i t e r a tu re  concerning the poss ib le  
genes is  of  s t ra t i f i ed  squamous epi thel ium p r e s e n t  in the u te rus  under  exper imenta l  conditions [2-4, 6], i t  can 
be taken as conclusively  p roved  that  this epi thel ium appears ,  not through metap las ia  of  the endomet r ia l  
epi thel ium, but through invasion of epi thel ium of dis ta l  p a r t s  of the genital  t r a c t  into the u ter ine  mucous 
membrane .  Metr i t i s  p lays  a leading role  in the pa thogenes is  of  this p roces s .  During prolonged and p e r s i s -  
tent  h y p e r e s t r i n i s m ,  however ,  me t r i t i s  was an ear ly ,  but gradual ly  diminishing react ion.  Meanwhile, the 
resu l t s  provide  c l ea r  evidence also of the leading role  of chronic h y p e r e s t r i n i s m  in the pathogenesis  of 
exper imenta l  adenocyst ic  hype rp l a s i a  of  the endometr ium.  

This expe r imen ta l  model of  adenocyst ic  hyperp las ia ,  when studied morphological ly ,  co r re sponds  
c lose ly  to i t s  or iginal  [5, 7]. The d i scove ry  of f r agmen t s  of s t ra t i f ied  squamous epithel ium in the mucous 
m e m b r a n e  of the body of the u te rus  in women in some cases  of adenocyst ic  hype rp l a s i a  evidently ref lec ts  
the s ame  fea tu res  of the pa thogenes is  of this condition in women. 

The r e su l t s  of this study of reproduct ion  of adenoeyst ic  hype rp la s i a  exper imenta l ly  demons t ra t e  
that the pathological  epi thel ium and connec t ive- t i s sue  s t ruc tu re s  involved in i ts  fo rmat ion  a re  der ived  f rom 
the endomet r ium;  the f r agments  of s t ra t i f ied  squamous epi thel ium found in ~he endomet r ium a re  one of the 
fac to r s  which m e r e l y  accompany the pa thogenes is  of adenocyst ic  hyperp las ia ,  poss ib ly  with some influence 
on the deta i ls  of i t s  pa thogenes is ,  but not a d i r ec t  component  of  it. 

In the exper imen t s  descr ibed ,  jus t  as under  cl inical  conditions, the phenomena of adenocyst ic  h y p e r -  
p l a s i a  of the endomet r ium a re  definitely connected with the occu r rence  of hormonal ly  act ive ovar ian  tumors .  
The extent  to which these  phenomena  mutual ly  influence each o ther  is  st i l l  not c lear .  In these  exper iments ,  
both the changes in the u te rus  and changes in the ova r i e s  developed in the cour se  of  chronic hype re s t r i n i sm .  
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