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A d d i t i o n  of  d i m e t h y l n i t r o s a m i n e  (DMNA) in  v a r i o u s  d o s e s  to the  m e d i u m  has  a tox ic  e f f ec t  
in  o r g a n i c  c u l t u r e s  of e m b r y o n i c  k i d n e y  t i s s u e ,  which  i n c r e a s e s  wi th  an i n c r e a s e  in  the  
d o s e .  Meanwh i l e ,  u n d e r  the  i n f luence  of DMNA, h y p e r p l a s t i c  g rowth  of the  e p i t h e l i u m  was  
o b s e r v e d  in e x p l a n t e d  t i s s u e ,  and  the  h i g h e r  d o s e  of DMNA the  m o r e  f r e q u e n t l y  t h i s  
p h e n o m e n o n  w a s  o b s e r v e d .  

D i m e t h y l n i t r o s a m i n e  (DMNA) i n d u c e s  t u m o r s  in  v a r i o u s  o r g a n s :  the  l i v e r ,  l ungs ,  k i d n e y s ,  a l i m e n t a r y  
t r a c t ,  n e r v o u s  s y s t e m ,  and so  on [1, 3, 4]. I t s  h a r m f u l  a c t i o n  i s  m a n i f e s t e d  du r ing  the  f i r s t  days  a f t e r  a d -  
m i n i s t r a t i o n .  In  t he  w r i t e r s '  l a b o r a t o r y ,  S m e t a n i n  [2], a f t e r  add ing  DMNA to the  m e d i u m ,  o b s e r v e d  h y p e r -  
p l a s t i c  c h a n g e s  in  the  e p i t h e l i u m  in  o r g a n  c u l t u r e s  of  m o u s e  e m b r y o n i c  l ungs .  

The  o b j e c t  of  t h i s  i n v e s t i g a t i o n  w a s  to s tudy the a c t i o n  of  DMNA, when a d d e d  d i r e c t l y  to the  m e d i u m ,  
on e m b r y o n i c  k i d n e y  t i s s u e  in  o r g a n  c u l t u r e s .  

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

Mice  of  l i ne  B A L B / C  w e r e  u s e d .  K idn e ys  of 1 9 - 2 1 - d a y  e m b r y o s  w e r e  u s e d  f o r  the  o r g a n  c u l t u r e s .  
DMNA w a s  a d d e d  to the  n u t r i e n t  m e d i u m  in d o s e s  of  0.02, 0,01, and 0.002 m g / m l .  The e x p l a n t s  w e r e  kep t  

T A B L E  1. Ef fec t  of  DMNA on O r g a n  C u l t u r e s  of Mouse  E m b r y o n i c  
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h y p e r p l a s t i e  c h a n g e s  w e r e  o b s e r v e d  in  the c o n t r o l  e x p l a n t s .  
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Fig. 1 Fig. 2 

Fig. 1. Culture with exposure to 0.01 m g / m l  DMNA, l l th  day of 
cultivation: hyperplas ia  of epithelium of convoluted tubules; debris  
visible between tubules. Here and in Figs.  2 and 3, hematoxylin-  
eosin, 140 x. 

Fig. 2. Cultivation with exposure to 0.01 m g / m l  DMNA, 11th day of 
cultivation: atr0phic cysts .  

in the medium with the carcinogen f rom the 4th to the 7th day of 
cultivation. They were then replaced in ordinary medium. Fixa-  
tion with formal in  was ca r r i ed  out 7, 11, 14, 18, 21, and 24 days 
af ter  the beginning of cultivation. Paraffin sections 3-4 p in thick- 
ness were stained with hematoxylin and eosin. 

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

Fig. 3. Cultivation with exposure 
to 0.02 m g / m l  DMNA, 11th day of 
cultivation: papi l lary project ions 
on surface of explant. 

When added to the nutrient medium, DMNA had a p r imar i ly  
toxic effect on the explanted kidney t issue and this was par t icu lar ly  
marked  in the ear ly  per iod of cultivation. Degenerative changes 
were observed in all explanted f ragments  of kidney t issue without 
exception, and when the la rge  dose was used they were so severe  
that it was difficult to distinguish the s t ruc ture  of the kidney. With 
smal le r  doses masse s  of debris were sca t te red  at random through-  
out the explant. Later ,  when most  of the debris  had disappeared,  
charac te r i s t i ca l ly  t r aces  of it continued to remain  in the interst i t ial  
connective t issue throughout the res t  of the experiment.  The sur -  
vival rate of the explants was lower with the two l a rge r  doses than 
in the  control  (P<0.001). The smal les t  dose did not affect survival 
(Table 1). 

Although 11 days af ter  the beginning of explantation the cul-  
tures  were not completely f reed f rom debris,  the tubules were 
c lear ly  visible in them. By cont ras t  with the control,  with these 
doses of ni t ros  amine, g lomeru l iwere  never  observed.  Distinct 

prol i fera t ion of the epithelium was present  (Fig. 1). Many atrophic cysts  could be seen (Fig. 2). In a few 
cases  diffuse hyperplas ia  of the epithelium was observed and as a rule it extended throughout the explant 
(Table 1). In mos t  cases ,  however, the prol i fera t ion of the epithelium was focal in cha rac t e r  and affected 
only par t  of the explanted f ragment  of kidney. In other  a reas  necros i s  was usually observed during this 
period.  
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Hyperplastic changes in the epithelium consisted mainly of hypertrophy of the walls of convoluted 
tubules. Some of the proliferating tubules projected above the surface of the explant form distinctive papil- 
lary outgrowths (Fig. 3). Similar epithelial outgrowths could be seen in the atrophic cysts. Only rarely 
could islands of chaotically growing epithelium, not externally connected with the tubules, be seen. A char-  
acteris t ic  feature of the growing epithelial tissue was the well-marked polymorphism of the nuclei. With 
r a r e  exceptions, 2 weeks after the beginning of cultivation only individual fragments of the explant remained 
alive and were clear ly  demarcated from the remaining necrotic part .  The morphological picture of these 
areas  differed very  little from that described at the previous period. A few explants consisting entirely 
of chaotically growing tubules, with a clearly defined hyperplasia of the epithelium, were exceptions to this 
rule. After 18 days individual surviving areas  consisting of epithelium with marked signs of anaplasia still 
remained. At all other times of observation only isolated tubules could be seen among the necrotic tissue. 

It is c lear  from the results described above that the survival rate of the embryonic kidney tissue was 
reduced by DMNA by an amount which increased with an increase in the dose of the carcinogen. Meanwhile, 
with an increase in the dose, the intensity of the proliferative changes in the epithelium (both diffuse and 
focal) increased in the remaining kidney tissue. 
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