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In numerous  e z p e r i m e n t s  on organotypica l  cu l ture  c a r r i e d  out in the w r i t e r s '  l abo ra to ry ,  p rac t i ca l ly  all  
subs tances  used  had some  effec t  o r  o the r  on cu l tu res  of  embryon ic  t i s sue s  of  l abo ra to ry  an imals .  However ,  
known ca rc inogens  had the m o s t  m a r k e d  act ion,  and under  the i r  influence,  f i r s t ,  hyperp las t i c  changes were  
o b s e r v e d  in the explants ,  and benign t u m o r s  in the c a s e  of c e r t a i n  ca rc inogens  [7] and second,  stimulas of 
growth [6] took p lace .  In all s e r i e s  of  expe r imen t s  the exper imenta l  cu l tu res  su rv ived  longer  (about 30%) 
than the cont ro ls  [1-3]. 

Th i s  p a p e r  g ives  the r e s u l t s  o f  m e a s u r e m e n t  of  the r e l a t ive  i n c r e a s e  in the zone around explants of 
embryon ic  r a t  s tomach  a f t e r  t r ansp lacen ta l  exposure  to the chemica l  ca rc inogens  benz(a)pyrene (BP) and 
N - m e t h y l - N ' - n i t r o - N - n i t r o s o g u a n i d i n e  {MNNG). It  will be r eca l l ed  that  the l a t t e r  induces t u m o r s  speci f ica l ly  
in the s tomach .  A s imul taneous  morpholog ica l  s tudy was made  of control  and exper imen ta l  explants .  

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

BP and MNNG were  given to noninbred female  r a t s  s ta r t ing  f rom the 16th day of pregnancy.  BP was 
injected as a s ingle dose of 25 m g  pe r  r a t  in t raper i tonea l ly ,  whe rea s  MNNG was given pe ro ra l l y  4 t i m e s  in 
a total  dose of 60 m g  p e r  r a t .  On the 19th-20th days of pregnancy  the an imals  were  kil led and the s tomachs  of 
the e m b r y o s  were  explanted in organ  cul ture .  Organ  cu l tu res  of  embryonic  s tomach  of intact  noninbred r a t s  
at the s a m e  pe r iod  of e m b r y o g e n e s i s  s e r v e d  as the cont ro ls  to both s e r i e s .  The method of cul ture  was that  
no rma l ly  used  in the w r i t e r s '  l a b o r a t o r y  [2]. Mil l ipore  f i l t e r s  of  the AUFS type,  with a pore  s ize  of 0.6-0.9 #, 
we re  used  as the support ing subs t r a t e ,  and five o r  s ix  f r a g m e n t s  of  embryonic  s tomach  were  ezplmlted on 
them.  The  f i l t e r s  we re  mounted on tan ta lum gr ids ,  p laced  in deep watch g l a s se s ,  into which nut r ient  med ium 
was poured.  The durat ion of cu l ture  was 17 days.  Exp lan t s  were  studied at different  t imes  of the expe r imen t  
in total  p r e p a r a t i o n s  made  a f t e r  f ixation of the cu l tures  in 70 ~ alcohol and staining with hematoxyl in .  

The explants  t h e m s e l v e s  and zones of growth around them were  m e a s u r e d  with an ocular  m i c r o m e t e r .  
The r e l a t ive  i n c r e a s e  in a r e a  of  the zone of growth, in pe r  cent, was ca lcula ted  by the equation (AS/Sk) �9 100, 
where  AS is the a r e a  of  the zone of growth and SK the a r e a  of  the t r ansp lan t .  This  value,  obtained at  dif ferent  
t imes  of  cul ture ,  c h a r a c t e r i z e d  the s t imulat ing act ion of the ca rc inogens  t e s t ed  c o m p a r e d  with the contro l .  
Al toge ther  76 cont ro l  and 166 expe r imen ta l  explauts  (101 with MNNG and 65 with BP) were  studied. 

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

During the cou r s e  of  cu l ture  p ro l i f e ra t ion  of ce l l s  and t he i r  s p r e a d  f rom the explanted f r agmen t  o v e r  
the su r f ace  of the Mi l l ipore  f i l t e r s  were  o b s e r v e d  in the control  explants  of embryonic  r a t  s tomach .  These  
ce l l s  f o r m e d  shee ts  o r  m e m b r a n e s  dis t inguished,  as a ru le ,  by the m o n o l a y e r  a r r a n g e m e n t  of the const i tuent  
ce l l s .  Among l a rge  ce l l s  with a round o r  oval  nucleus,  individual long ce i l s  could be dist inguished.  Star t ing 
f r o m  the l l t h  day of explantation necro t ic  zones appea red  in the m o n o l a y e r s ,  and by the 17th day these  occupied 
the g r e a t e r  p a r t  of  individual exp lan ts .  As a r e su l t ,  t oward  the end of the 2nd week of cul ture,  35 of the 76 
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Fig .  1. D iag ram of r e l a t ive  i nc r ea se  
in a r e a  of  zones around explants .  Ab-  
s c i s sa ,  t i m e s  of cu l ture  (in days); o r -  
dinate,  i nc r ea se  in a r e a  of zones (%). 
Unshaded columns - control ,  obliquely 
shaded - action of MNNG, c r o s s -  
hatching - action of BP.  

explants  (46%) stil l  surv ived .  In the control  explants  growth of connect ive t i s sue  was obse rved  in only 11.8% 
of c a s e s .  This  effect,  according to Khlopin [4], is due to the fact  that  the pro l i fe ra t ing  epithel ial  ce l ls  cause  
death of  the connect ive t i s sue  a m o r e  or  l e s s  shor t  t ime  a f t e r  the beginning of explantatton.  

Inves t igat ion of explants  exposed to the t r ansp lacen ta l  action of MNNG also r evea l ed  epithelial  mono-  
l a y e r s  in them.  In some  cases  the i r  c h a r a c t e r  was s i m i l a r  to that  of the control ,  whereas  in o the r s  the ce l l s  
fo rming  them were  polymorphic  in cha rac t e r :  f rom smal l  cel ls  with a long or  round nucleus,  to l a r g e r  ce l l s .  
In these  m o n l a y e r s  it  was difficult to identify the predominant  type of cel ls .  

F u r t h e r  study of the explants  showed that  t he i r  surv iva l  r a t e  was higher  than in the con t ro l .  In the con-  
t ro l ,  for  instance,  46% of explants f o r m e d  a zone of growth consis t ing of sheets  of  epithel ial  ce l ls ,  whereas  
in the expe r imen t  with MNNG the number  was 65.3% (P < 0.01). The number  of  explants showing growth of 
connect ive  t i s sue  was p rac t i ca l ly  indis t inguishable f rom the control ,  namely  4.8% (P > 0.05). 

In the e x p e r i m e n t s  with BP wide zones of  growth were  obse rved  in the explants ,  and t he i r  numb er  also 
was h igher  than in the control ,  namely  64.6% (P < 0.05). By c o n t r a s t  with the control ,  a c h a r a c t e r i s t i c  fea t~re  
of the epithel ial  m e m b r a n e s  was loosening of the s t ruc tu re  of  the pe r iphe ra l  a r e a s  of the zone of g r o ~ h  and 
the  fo rma t ion  of cav i t i e s  on its f r e e  bo rde r .  Dis t inct ive  r o s e t t e s  o r  ne s t s ,  s t r u c t u r e s  composed  of p a l e r  cel ls  
with round nuclei ,  could be seen  in the epithel ial  m e m b r a n e s  f o r m e d  f rom densely  packed epithelial  ce l l s .  At  
the p e r i p h e r y  of the epi thel ial  sheets  growth of connect ive  t i s sue  was frequent ly  (in 49.2%) obse rved  (P < 0.01), 
whereas  in the contro l  the corresponding" f igure  was 11.8%. 

The r e s u l t s  of  the morpho log ica l  s tudy of  cu l tu res  exposed  to the t r ansp lacen ta l  act ion of MNNG and BP 
can be s u m m a r i z e d  by the s t a t emen t  that  embryonic  r a t  s tomach  t i s sue  p o s s e s s e s  high sens i t iv i ty  to these  
ca rc inogens .  This  was m a n i f e s t e d  as a h igher  su rv iva l  r a t e  of  the expe r imen ta l  cu l tu res  and c h a r a c t e r i s t i c  
morpho log ica l  changes which were  not found in the cont ro l .  

The r e s u l t s  of m e a s u r e m e n t s  m a d e  in the contro l  on the 6th, l l t h ,  14th, and 17th days of  explantat ion 
a r e  given in Fig .  1. The  d i ag ram shows that  the r e l a t ive  i n c r e a s e  in a r e a  of  the zones around the f r agmen t s  in 
the control  was  at about the s a m e  level  throughout  the per iod  of cu l ture  and va r i ed  only between 120 aad 147%. 
Meanwhile ,  the r e l a t ive  i n c r e a s e  in s ize  in explants  exposed  to the t ransp laeen ta l  action of MNNG was on 
a v e r a g e  2.5-3.5 t i m e s  g-rearer  than the control  m e a s u r e m e n t s  at  the s a m e  t i m e s  o f  cul ture ,  and in the case  of  
t r ansp lacen ta l  exposure  to BP the g r e a t e s t  i nc rea se  of  all was o b s e r v e d  on the 6th day of cu l ture ,  namely  
503% (P < 0.001), c o m p a r e d  with the control  level  of 129%. 

The r e su l t s  of  these  m e a s u r e m e n t s  (Fig. 1) thus indicate a s t imulat ing act ion of the t e s t  ca rc inogens  on 
embryonic  s tomach  t i ssue .  

The quanti tat ive r e s u l t s  of  the s t imula t ing  action of the ca rc inogens  a r e  in a g r e e m e n t  with those  of 
p rev ious  morpholog ica l  s tudies [5, 9] and they a r e  conf i rmed  by l a t e r  work  with organotypica l  cul ture  [7, 8]. 
The question of  the s t imulat ing action of chemica l  ca rc inogens  r e q u i r e s  fu r the r  study. The use  of  the method  
of organotypica l  cu l ture  o f  di f ferent  embryon ic  organs ,  including f r a g m e n t s  of s tomach,  on Mil l ipore  f i l t e r s  
followed by quanti tat ive m e a s u r e m e n t  m a y  prove  to be useful ,  
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