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During the f i r s t  2 weeks  of cultivation, n i t rosomethy lu rea  (NMU; 0.05 mg/ml) or  dimethyl-  
n i t rosamine  (DMNA; 0.02 mg/ml) was added to the nutr ient  medium.  Altogether  613 explants  
we re  studied. In the expe r imen t s  with NMU, s tar t ing f r o m  the l l t h  day and until the final 
s tages  of cul t ivat ion (38 days), adenomatous  growths of the epi thel ium, mainly  bronchio lar ,  
were  observed.  DMNA proved  ve ry  toxic for  the cul tures .  The epithelial  hyperp las i a  was 
l e s s  ma r ked  in the expe r imen t s  with DMNA. 

In a previous  paper  [2] the author descr ibed  changes in the b ronchio la r  epithel ium in organ cul tures  
of embryonic  lung t i s sue  f r o m  mice  of l ines C3HA and A due to the t ransp lacen ta l  action of d imethylni t ro-  
samine (DMNA) and n i t rosomethy lu rea  (NMU). Adenomatous growths developing under  these  conditions in 
the cu l tures  we re  obse rved  a f te r  the 14th day and until the final s tages  of cult ivation (35th day). These in- 
ves t iga t ions  were  continued. The per iod of cult ivation of individual exper imenta l  viable  explants  was  in 
some ca se s  prolonged to 50 days.  After  the 9th day and throughout the r e s t  of the cult ivation per iod,  foci 
of m a r k e d  hyperp las ia  of the bronchio la r  epi thel ium, of adenomatous type, were  observed.  

The next step in the invest igat ion was  to study the act ion of NMU and DMNA on organ cu l tures  of 
mouse embryonic lungs when the compounds were administered in vitro, i.e., added directly to the nutrient 
medium of the cultures. Administration of the carcinogens in vitro ruled out any possible conversions of 
these compounds which could take place in the maternal organism. 

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

Embryonic  lungs of C3EA mice  were  taken for  the organ  cult ivation expe r imen t s  on the l as t  day of 
the antinatal  per iod.  The same watch g lass  technique [5] as  in the previous  invest igat ion [2] was  used. The 
ca rc inogens  were  diluted ex tempore  d i rec t ly  in the nutr ient  medium in the propor t ion  of 0.05 mg NMU/ml 
medium and 0.02 mg DMNA/ml medium.  Incubation with the carc inogens  took place f r o m  the 1st to 14th 
days of cultivation, after which the explants continued in cultivation in "pure" nutrient medium, i.e., without 
the addition of the carcinogen. The medium was changed as a rule twice a week. Cultures of embryonic 
lungs of intact C3HA mice which were cultivated in "pure" nutrient medium were used as the control. 

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

The exper imenta l  r e s u l t s  a re  given in Table 1 and Figs.  1-3. It is c l ea r  f r o m  Table 1 that the cul-  
t ivat ion per iod in the expe r imen t s  with NMU was 38 days and in the expe r imen t s  with DMNA 28 days.  Mor-  
phological  changes in the control  explants throughout this  per iod were  s imi l a r  to those descr ibed  by 
Kolesnichenko [1] and by the p resen t  author [2]. 
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T A B L E  1. A c t i o n  of NMU and DMNA on O r g a n  C u l t u r e s  of E m b r y o n i c  
Lung T i s s u e  

Day 

0 
4~h 
7 th 

11 th 
14 ~h 
21 st 
24 th 
28 th 
33 rd 
38 th 

Total 

Treatment with NMU 

[0 

62 
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25 

6 1  
38 
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No. with morpholo-~ 
gical changes 

deg. nec. hyp. 
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- -  - -  O 
15  01 , 4 ( 2 2 )  
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2 2 54 (90) 
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~6 6 (2,6) 122 (75) 
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11 
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? oo ~ o ,o 
26 

8 8 3(12) 20 
4 6 0 21 

13 3 (13) 28 3 
28 3 19 7 (20) 

o 16 

- -  - -  - -  2 5  
- -  2 7  

4! 65'(42)13 (11) 214 

1 
0 

8 1 
4 2 

12 0 
20 1 
24 13 

95 21 (t0) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
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L e g e n d :  deg.  d e n o t e s  e x p l a n t s  wi th  d e g e n e r a t i v e  c h a n g e s ,  nec .  t h o s e  
wi th  n e c r o t i c  c h a n g e s ,  hyp .  t h o s e  wi th  foca l  o r  d i f fuse  h y p e r p l a s i a  of 
the  e p i t h e l i u m .  
Note .  F i g u r e s  in p a r e n t h e s e s  a r e  p e r c e n t a g e s .  

Fig. i. Focal hyperplasia of bronchiolar epithelium 

on surface of explant, llth day of cultivation, local 

administration of NMU, hematoxylin-eosin, 500• 

Fig .  2. H y p e r p l a s i a  of b r o n c h i o l a r  e p i t h e l i u m  
i n s i d e  exp lan t .  E x p e r i m e n t s  wi th  NMU, 38th day 
of c u l t i v a t i o n ,  h e m a t o x y l i n - e o s i n ,  300• 

Unde r  the  in f luence  of NMU and u n d e r  the  e x p e r i m e n t a l  cond i t i ons  u s e d ,  m a r k e d  s t i m u l a t i o n  of g rowth  
of the  e p i t h e l i u m  w a s  o b s e r v e d  in  the  lung t i s s u e  c u l t u r e s .  A d e n o m a t o u s  foca l  o r  d i f fuse  h y p e r p l a s i a ,  p r e -  
d o m i n a n t l y  of the b r o n c h i o l a r  e p i t h e l i u m ,  w a s  o b s e r v e d  both i n s ide  the  e x p l a n t s  and on t h e i r  s u r f a c e  f r o m  
the  l l t h  day  of c u l t i v a t i o n  (F ig .  1). The n u m b e r  of e x p l a n t s  wi th  a d e n o m a t o u s  p r o l i f e r a t i o n  i n c r e a s e d  d u r -  
ing  subsequen t  c u l t i v a t i o n  (F ig .  2). A l t o g e t h e r ,  s t a r t i n g  f r o m  the l l t h  day  of cu l t i va t i on ,  h y p e r p l a s i a  w a s  
found in 122 of the  162 e x p l a n t s  (75%). E v i d e n c e  in s u p p o r t  of s t i m u l a t i o n  of h y p e r p l a s i a  of the  e p i t h e l i u m  
by  NMU w a s  g iven  b y  the  f ac t  t ha t  in the  e x p e r i m e n t a l  c u l t u r e s  t h e r e  w e r e  s i g n i f i c a n t l y  f e w e r  n e c r o t i c  ex-  
p l a n t s  t han  in the  c o n t r o l  (Tab le  1). No h y p e r p l a s i a  w a s  o b s e r v e d  in any of the  c o n t r o l  e x p l a n t s .  

Unl ike  NMU, u n d e r  the  p r e s e n t  e x p e r i m e n t a l  c o n d i t i o n s  DMNA gave  r i s e  p r e d o m i n a n t l y  to  n e c r o s i s  of 
the  e x p l a n t s  r a t h e r  t han  to  s t i m u l a t i o n  of t h e i r  g rowth .  A f t e r  a d d i t i o n  of  DMNA to  the  n u t r i e n t  m e d i u m  in 
the  c o u r s e  of cu l t i va t i on ,  65 of the  155 e x p l a n t s  (42%) w e r e  n e c r o t i c  ( c o m p a r e d  wi th  2.6% in the  e x p e r i m e n t s  
wi th  NMU). F o c a l  o r  d i f fuse  h y p e r p l a s i a  of the  e p i t h e l i u m  of the  lung w a s  d e t e c t e d  in only  13 e x p l a n t s  
(F ig .  3). H o w e v e r ,  the  fac t  w a s  no ted  tha t  the  f i r s t  g r o w t h s  w e r e  found on the  7th day  of cu l t i va t i on .  In the 
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Fig. 3. Hyperp las ia  of bronchiolar  epi thel ium af ter  local 
applicat ion of DMNA, 21st day of cultivation, hematoxyl in-  
eosin,  300x. 

expe r imen t s  with NMU, however ,  and also when the action of DMNA and NMU was  by the t ransp lacen ta l  
route ,  the f i r s t  growths  were  obse rved  somewhat  l a t e r  (on the 9 th - l l t h  day). The c h a r a c t e r  of hype rp la s i a  
of the epi thel ium in these expe r imen t s  was s imi l a r  to the pic ture  desc r ibed  following the t r ansp lacen ta l  ac-  
t ion of DMNA and NMU [2]. Jnvest igat ions to study the local act ion of carcinogenic  n i t roso-compounds  both 
in vivo and in v i t ro  a re  desc r ibed  in the l i t e ra tu re .  In these  c a s e s  va r ious  t u m o r s  were  obtained in an imals  
at the site of injection of NMU [3, 5, 6]. However,  the r e su l t s  of the expe r imen t s  inv i t ro  a r e  i n t e r p r e t e d b y t h e  au-  
thors  cited as negative or  doubtful. For  instance,  a f te r  incubation of monolayer  cel l  cu l tures  of r a t  and 
h a m s t e r  f ib rob las t s  in a solution of n i t rosomethylure thane ,  no significant d i f fe rences  were  found in the 
growth of the exper imen ta l  and control  ce l l s  [8]; no marked  specif ic morphologica l  changes  were  found in 
ce l l s  a f te r  incubation in -vitro with NMU [7]. 

The expe r imen t s  to study the local  action of NMU and DMNA by d i rec t  addition to the nutr ient  medium 
of organ cu l tures  of mouse embryonic  lungs thus showed that  NMU, without pos se s s ing  any marked  toxic 
action, has  a c l ea r  s t imulat ing effect  mainly  on the b ronchio la r  epithelium, in which it g ives  r i s e  to focal 
or  diffuse adenomatous  growths in mos t  explants  s ta r t ing  f rom the l l t h  day of cultivation. Stimulation of 
hype rp l a s i a  of the b ronch io la r  epi thel ium in organ cu l tures  by the action of DMNA is l e s s  ma rked .  This  
fact  can evidently be a t t r ibuted to the s t rong toxic act ion of this compound on the o rgan  cul tures .  
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