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The organ  cul ture  method can now be used  fo r  the cul t iva t ion  of many d i f ferent  organs  and t i s sues  
f r o m  adult  an imals  and man.  Good surv iva l  in o rgan  cul ture  condit ions can be obtained with the endocr ine  
organs  and hormone-dependen t  t i s s u e s :  p i tu i t a ry ,  ovary ,  thyroid ,  pa ra thy ro id ,  m a m m a r y  gland, s emina l  
v e s i c l e s ,  p ros ta te ;  m o r e o v e r ,  if the app rop r i a t e  hormones  a re  added to the nut r ien t  medium,  the cul t ivat ion 
of these  o rgans  is imporved  and they may even function. 

Because  the growth of the organs  l i s t ed  above in organ  cu l tu res  i s  dependent on hormones ,  this means 
that the organ  cul ture  method can be used  to study the hormone regula t ion  of p r o l i f e r a t i v e  and s e c r e t o r y  
p r o c e s s e s  in the t i s sues  and o rgans ,  which is  impor t an t  for  unders tanding  the mechan i sm of the an t i tumor  
act ion of ho rmones .  Such an inves t iga t ion  in organ  cul ture  condit ions has  advantages over  inves t iga t ion  in 
the in tac t  o rgan i sm,  for  the effect  of compensa to ry  reac t ions  of the endocr ine  s y s t e m  on hormonal  effects 
can be excluded.  

Lit t le  in format ion  about organ cul ture  of the u te rus  can be found in the l i t e r a t u r e .  The f i r s t  a t tempt  
to cul t iva te  the u te rus  of newborn and adult  r a t s  was made by Trowel l  [6]. La te r ,  Evere t t  [4] cul t iva ted  the 
embryon ic  guinea pig u te rus  and s tudied the mi to t ic  ac t iv i ty  of the epi the l ium.  

The objec t  of the p r e s e n t  inves t iga t ion  was to study the effect  of hormones  on the p r o l i f e r a t i ve  and 
p r o l i f e r a t i v e  and s e c r e t o r y  p r o c e s s e s  in the endomet r ium of r a t s  of va r ious  ages in the conditions of organ 
cul ture  of the u t e ru s .  

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

The u te rus  of noninbred r a t s  aged 5, 10, 20, and 30 days was cul t iva ted  for  3 and 7 days by Chen's 
method [2] as modif ied  by R. Kh. A d i l ' g i r e e v a  [1] fo r  adult  t i s sue .  Cultivation was c a r r i e d  out in watch 
g l a s s e s  on a c iga re t t e  p a p e r  raf t ,  in a nut r ien t  medium cons i s t ing  of synthet ic  medium No. 199 (50%), calf 
s e r u m  (25%), and chick embryonic  ex t r ac t  in a dilution of 1:2 in phys io log ica l  sa l ine  (25%). In addit ion 
g lucose  was added to the nutr ient  medium:  1-2 drops of a 40% solut ion was added to 10 ml  of medium No. 
199. The hormone p r e p a r a t i o n s  were  d i s so lved  in acetone and then suspended in medium No. 199 so that 
the acetone concent ra t ion  in the medium did not exceed 0.5-1.0 %. D ihyd ros t i l be s t ro l  was used in a dose of 
0.5 and 5.0 # g / m l  nut r ien t  medium.  The watch g l a s s e s  were  p l aced  in P e t r i  d ishes  in a mois t  a tmosphere ,  
the gaseous  phase  of the cul ture  was blown out with carbon  dioxide,  and the spec imens  were  then incubated 
in a mo i s t  c h a m b e r  at  35:~0.5 ~ 

The u te rus  was taken f rom animals  k i l led  by decapi ta t ion .  The u te r ine  eornua were  f r e e d  f rom con- 
nect ive  t i s sue  and cut into d isks  measu r ing  1.0-1.5 ram. Five or s ix disks were  p laced  on each raf t .  After  
3-4 days the cu l tu res  on the ra f t  were  washed in medium No. 199, and then t r a n s f e r r e d  on the s ame  ra f t  
into f r e s h  nu t r ien t  medium.  Af te r  the end of the e xpe r i m e n t  the cul ture  was f ixed in Bouin 's  fluid, taken 
f r o m  the raf t ,  and t r e a t e d  by the usual  h is to logicaI  me thods .  The sec t ions  were  s ta ined  with hematoxy l in -  
eos in .  

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

The s tudy of the h i s to log ica l  p r e p a r a t i o n s  showed that the u te rus  of the 5- and 10-day old r a t s  s u r -  
v ives  r e ad i l y  in o rgan  cul ture  condit ions for  3 and 7 days and p r e s e r v e s  i ts  typ ica l ly  u te r ine  s t r uc t u r e .  
In the s t r u c t u r e  of the l a y e r s  of i t s  wall  the u te r ine  explant  (see f igure ,  b) d i f fered  ve ry  l i t t le  f r o m  the 

L a b o r a t o r y  of Expe r imen ta l  Hormone Therapy and Labora to ry  of Mechanisms of Carc inogenes i s ,  
Ins t i tu te  of Expe r imen ta l  and Clinical  Oneology, Academy of Medical  Sciences  of the USSR, Moscow ( P r e -  
sen ted  by Act ive Member  of the Academy of Medical  Sciences of the USSR L. M. Shabad). T rans l a t ed  f rom 
Byul le ten '  ]~ksper imenta l 'no i  Biologi i  i Meditsiny,  Vol. 64, No. 8, pp. 104-107, August, 1967. Original  
a r t i c l e  submi t ted  F e b r u a r y  21, 1966. 

899 



His tological s t ructure  of explants 
of theuterus of 5- and 10-dayold 
rats  after  cultivation for  3 and 7 
days. a) Transver se  section 
through theuterus  of a 10-day 
old rat; b) control  explant of the 
uterus of a 5-day old ra t  af ter  
cultivation for  3 days; c) explant 
of the uterus of a 5-day old ra t  
after  cultivation for  3 days with 
addition of dihydrost i lbestrol .  
HematoxyHn-eos in .  270 • 

uterus of ra ts  of the same age (see figure,  a). In the uterine explants f rom 5- and 10-day old rats  after  
cultivation for  3 and 7 days, for  example, two layers  of the uterine w a l l - t h e  endometr ium and m y o m e t r i u m -  
were c lear ly  distinguishable. In contrast  to the uterine epithelium of the ra ts  of this age (see figure,  a), 
the endometrial  epithelium of the uterine explant was higher, and in some places its cytoplasm contained 
numerous vacuoles or  resembled  the apocrine type. Mitoses were c lear ly  visible in the epithelium. As a 
rule the epithelium grew out of the uterine canal and covered the cultivated f ragment  on its surface (see 
figure,  b); a new membrane  of endometrial  epithelium was formed around the explant. 

A wide connect ive- t issue membrane  of the endometrium, r ich in cells, could be seen under the epi- 
thelium of the central  canal of the uterine cornu. The myometr ium in the uterine explants was also well 
developed, although the regular  a r rangement  of the muscle cells was disturbed in the course  of cultivation, 
as may be seen especial ly c lear ly  in the cultures of the uterus of the 10-day old ra ts  (see figure,  b),, for  
in animals of this age differentiation into longitudinal and c i rcu la r  muscle layers  is distinctly visible. The 
third layer  of the uterine w a l l - t h e  serous m e m b r a n e - w a s  ill defined in the organ cultures and sometimes 
could not be seen because of the formation of the new membrane  around the explant f rom the endometrial  
epithelium growing out of the central  canal of the uterine cornu. 

The uterus of 20- and 30-day old ra ts  tolerated the conditions of organ cultivation for  3 and 7 days 
much less radily,  for  the typically uterine s t ructure  was p rese rved  only in individual explants, and most  
commonly only in par t  of the explant. In most  explants of the uterus of ra ts  of this age the epithelium in 
the central  canal of the cornu died, and only the epithelium on the surface of the explant survived. The con- 
nec t ive- t i ssue  cells of the endometr ium also died. The layer  of myometr ium,  on the other hand, hyper t ro -  
phied considerably and formed the major  par t  of the explant. 

During cultivation of the uterus of 5- and 10-day old rats  with the addition of hormones in the doses 
mentioned above to the nutrient medium, no react ion of the uterus could be detected to dihydrost i lbestrol  
alone, to proges terone alone, or  to a combination of both (see figure,  c). No stimulation of mitoses  or  of 
s ec re to ry  changes in the epithelium of the endometrium, for  example, could be observed after  the addition 
of hormones to the nutrient medium. The vacuolation of the cytoplasm of the epithelium and its conversion 
to aproer ine  type, as descr ibed above, were  equal in degree in the control  and the experimental  cultures.  
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Areas  of s t rat i f ied epithelium, fan-shaped papillae of epithelium with goblet c e l l s - c h a n g e s  deveIoping in the 
endometr ium of the uterus in animals receiving e s t r o g e n s - a l s o  were observed in both the experimental  
and the control  cul tures .  

These changes in the morphology of the control uter ine explants thus show that explantation of the 
uterus  itself produces the changes in the endometr ium ar is ing in vivo after  administrat ion of es t rogens 
or  other procedures  [5]. The possibi l i ty is not ruled out that the react ion of the endometr ium to explanta- 
tion prevented to some extent its react ion of hormones .  However, the author suggests that in these exper i -  
ments the absence of changes in the endometrial  epithelium to administrat ion of hormones was not the r e -  
sult  of creat ing conditions of cultivation in which the uterine cornu could survive readi ly in the absence of 
hormones also. Support for  this suggestion is given by data on the organ cultivation of m a m m a r y  gland 
t issue [3], according to which the react ion of this t issue to hormones was observed during cultivation on 
a minimal nutrient medium. 
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