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The t r ansp lacen ta l  action of u re thane  in  a dose of 80 mg was studied in organ cul tures  
of embryonic  lung t i s sue  f rom mice  of lines A (high cance r  incidence) and C57B1 (low 
cance r  incidence). P readenomatous  changes were  found in the exper imenta l  lung t i s sue  
cul ture  of A mice:  diffuse hyperp las i a  of the epithelium (36.2%), focal  hyperp las ia  
(32.8%), and adenomas (15.5%). Diffuse and focal  hyperp las i a  of the epithelium devel -  
oped in 39.6 and 8.0% of ca ses ,  respec t ive ly ,  in embryonic  lung t i s sue  cul tures  of C57B1 
mice ,  but no adenomas  appeared .  The resu l t s  indicate cor re la t ion  between the sens i -  
t ivi ty of the embryonic  lung t i s sue  of these  s t ra ins  of mice  to the t ransplacenta l  c a r c ino -  
genic action of u re thane  in exper iments  in vivo and in vi t ro .  Organ cul tures  can thus be 
used as a model  to study t r ansp lacen ta l  ca rc inogenes i s  in the lungs. 

Adenomas of the lungs were  shown previous ly  [1] to appear  and develop in organ cul tures  of embryonic  
lung t i s sue  of mice  of line A in response  to the t r ansp lacen ta l  action of urethane.  La ter ,  the w r i t e r  and 
o ther  worke r s  obse rved  the development  of var ious  hyperp las t ic  growths of the epithelium in response  to 
the t ransp laoen ta l  action of carc inogens  in organ cul tures  of embryonic  lung t i s sue  of other  an imals  with 
a var ied  predispos i t ion  to the development  of king t umor s  [2-5, 7]. Exper imenta l  data and cl inical  o b s e r v a -  
t ions indicate that young an imals  and, in pa r t i cu la r ,  embryos ,  a r e  m o r e  sensi t ive  to carcinogenic  agents .  
The question thus a r i s e s  of the effects  of t r ansp lacen ta l  action of a carcinogen on the embryo of insuscep-  
t ible  an imals ,  with a low incidence of spontaneous ca rc inoma,  during organ cultivation. 

To study this p rob lem the t r ansp lacen ta l  action of ure thane  was compared  in organ cul tures  of e m b r y -  
onic lung t i s sue  f rom mice  of lines A and C57B1, with high and low incidence of spontaneous ca rc inoma,  
respec t ive ly .  

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

Pregnant  mice  of l ines A and C57B1 were  given subcutaneous injections of ure thane  in the last  th i rd  
of pregnancy fo r  3 days before  explantation of the embryonic  lung t i s sue  fo r  organ cul ture .  The total  dose 
injected was 80 mg pe r  mouse .  Cultures  of the lungs of intact mice  of the cor responding  lines acted as the 
control .  Full  detai ls  of the method were  desc r ibed  previous ly  [1]. Al together  114 exper imenta l  cul tures  
(56 f rom line C57B1 and 58 f rom line A) and 167 control  cul tures  (112 f rom line C57B1 and 55 f rom line 
A) were  studied. 

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

The morphologica l  p ic ture  and dynamics  of growth and different iat ion of control  cul tures  of the 
embryonic  lung t i s sue  in the C57B1 mice  were  approx imate ly  the s ame  as those of line A mice  in this 
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s e r i e s  of exper iments  and in those descr ibed  e a r l i e r  [1]. However,  the surv iv ia l  ra te  of the cul tures  was 
higher  than for  line A. During cultivation for  19 days, whereas  some explants of embryonic  lung t i s sue  of 
line A mice  re ta ined the i r  no rm a l  s t ruc ture ,  29 of the 55 cul tures  (52.7%) showed degenerat ive  changes,  
compared  with 37 of the 112 cul tures  (33.0%) f rom line C57B1 s imi l a r ly  affected. The difference was 
s ta t i s t ica l ly  significant (P < 0.01). 

In the exper imenta l  cu l tures  of embryonic  lung t i s sue  of the C57B1 m i c e  hyperp las i a  of the epithelium 
developed in the course  of 12 days: diffuse in 22 (39.6%) and focal  in f ive (8.0%) cases .  Degenera t ive  changes 
were  obse rved  in 19 (33.8%) of the 56 cul tures;  i .e. ,  the i r  f requency was the s ame  as in the control .  

In exper imenta l  cul tures  of embryonic  lung t i s sue  of line A mice  this s ame  dose of ure thane induced 
the development of diffuse hyperp las ia  of the epithelium in 21 (36.2%) and focal  hyperp las ia  in 19 (32.8%) 
of the 58 explants.  Adenomas and adenomatous pro l i fe ra t ion  developed in nine explants (15.5%). In one 
case  an adenoma was found as ea r ly  as on the second day of cultivation, i .e. ,  3 days a f t e r  the f i r s t  injection 
of ure thane  into the pregnant  animal .  In the exper imenta l  cu l tures ,  degenerat ive  changes were  comple te ly  
absent .  This  indicates the m a r k e d  growth-s t imula t ing  action of urethane.  A s i m i l a r  effect has been ob- 
se rved  previous ly  by the author and o ther  worke r s  as a resul t  of the t ransp lacen ta l  action of var ious  c a r -  
cinogens in organ cul tures  of embryonic  lung and kidney t i s sues  of mice ,  ra ts ,  and golden h a m s t e r s  [4, 7, 
8]. It mus t  be emphas ized  that ne i ther  adenomas nor  preadenomatous  growths were  obse rved  in cul tures  
of embryonic  lung t i s sue  of C57B1 mice .  

The compara t ive  study of organ cul tures  of embryonic  lung t i s sue  of these  two lines of mice  thus 
showed that the embryonic  lung t i s sue  of intact C57B1 mice  is cult ivated m o r e  success fu l ly  than embryonic  
lung t i s sue  of A mice .  This is perhaps  explained by some spec ia l  fea ture  of the lung t i s sue  of these  lines 
which, in turn,  de te rmines  the i r  sens i t iv i ty  to the carcinogenic  action of ure thane.  The sensi t iv i ty  of the 
embryonic  lung t i s sue  of C57B1 mice  to the t ransp lacen ta l  carcinogenic  action of ure thane was much lower 
than that of the A mi~e.  This was ref lected,  f i r s t ,  in the absence  of a growth-s t imula t ing  action of ure thane 
in the exper imenta l  C 57B1 cul tures  and its p r e sence  in the A cul tures .  Second, the carcinogenic  effect  of 
u re thane  in the A cul tures  was much g r e a t e r  than in the C57B1 cul tures .  It  will be noted that the f i r s t  and 
leas t  specif ic  s tage of t u m o r  development  [6], i .e. ,  diffuse hyperp las ia ,  occu r r ed  in the C57B1 cul tures  at 
a f requency comparab le  with that in the A cul tures ,  whereas  the second s ta te  - focal  h y p e r p l a s i a -  was ob- 
s e rved  in only so l i ta ry  ca s e s .  No adenomas developed in the C57B1 cul tures .  

During organ cultivation the embryonic  lung t i s sue  of line A mice  thus proved to be m o r e  suscept ib le  
to the t ransp lacen ta l  carcinogenic  action of urethane than the cor responding  C57B1 t i s sue .  Because  of this 
co r re la t ion  between the sensi t iv i ty  of the lung t i s sue  to the action of the carc inogen in exper iments  in vivo 
and in vi t ro ,  organ cul tures  can be used  with success  as a model  with which to study t ransp laeen ta l  c a r c i n -  
ogenesis .  
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