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The t ransp lacen ta l  action of d imethy ln i t rosamine  (DMNA) was studied in organ cul tures  of 
embryonic  kidneys of C3HA mice.  As a resu l t  of adminis t ra t ion  of DMNA to pregnant  fe -  
males ,  hype rp la s i a  of the tubular  epithelium, ini t ial ly diffuse and l a t e r  focal,  was observed,  
and pap i l l a ry  outgrowths consis t ing of epithelial  cel ls  of un i form type appeared  in the organ  
cul tures .  The obse rved  changes in the epi thel ium a re  PoSsibly the initial  s tages  of a p r e c a n -  
ce rous  p roces s .  

The t ransp lacen ta l  act ion of ce r t a in  n i t roso-compounds  has been demons t ra t ed  by seve ra l  worke r s  
[ 1, 4, 8, e t  al. ]. Recent ly  in the w r i t e r ' s  l abora to ry ,  the t ransp lacenta l  t u m o r - p r o  ducing act ion of a number  of 
carc inogenic  subs tances  has been detected in vi t ro  - in organ cul tures .  This effect  was f i r s t  studied by 
Kolesnichenko in 1966 [3]. She showed that  a f te r  injection of ure thane to pregnant  mice  of line A, adenomas 
appeared  in organ cul tures  of the lungs taken f rom the embryos .  Later ,  Smetanin [5] found that injection 
of d imethy ln i t rosourea  and d imethy ln i t rosamine  into female  C3HA mice is followed by the development  of 
adenoma- l ike  growths in organ  cul tures  of embryonic  lungs. La ter ,  Kolesnichenko d i scovered  preneoplas t i c  
changes in the epi thel ium and connective t i s sue  of organ cul tures  of the lungs of VD-9 ra t s  a f te r  admin i s -  
t ra t ion  of d imethyln i t rosourea .  

TABLE 1. Transp lacen ta l  Action of 
DMNA in Organ Cultures  of Mouse E m -  
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During invest igat ions with another  o b j e c t - t h e  e m b r y o -  
nic kidney - to study t ransp lacen ta l  action on organ cul tures ,  
Golub' [2], us ing orthotoluidine and 3,3-dichlorobenzidine,  and 
Yu. D. Sorokina [6], using 7 ,12-dimethylbenz (a) anthracene,  
found hyperp las t i c  changes in the epithelium. 

In the p r e s e n t  invest igat ion the t ransp lacen ta l  action of 
DMNA was studied in organ  cul tures  of mouse kidneys. 

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

Exper imen t s  were  c a r r i e d  out on C3HA mice.  DMNA 
was injected into pregnant  f e m a l e s  in a dose of 0.25 m g / k g  
subcutaneously 2 days before  explantation. Kidneys f r o m  
19-21-day embryos  were  used for  organ cultivation. The 
method of organ cul tures  developed in the w r i t e r ' s  l abora to ry  
by  T. S. Kolesnichenko was used. Explants were  fixed with 
Bouin 's  fluid 4, 8, 15, 19, 22, and 26 days a f te r  p repa ra t ion  
of the cul tures .  Paraf f in  sect ions ,  2-3 ~ in th ickness ,  were  
stained with hematoxyl in-eos in .  
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Fig. 1. Cyst outgrowth 15 days after adminis -  
t ra t ion of DMNA. Hematoxylin-eosin,  200 • 

Fig. 2: Papi l lary  outgrowth 19 days after ad- 
ministrat ion ofDMNA. Hematoxylin-eosin,  200 • 

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

After 4 days the explants of the control  ser ies  became rounded in shape and were covered by a con-  
nec t ive- t i ssue  capsule consist ing of one o r  severa l  layers .  The basic  kidney s t ructure  was well preserved.  
At the center  of the explant, hyalinosis  was observed in individual tubules and glomeruli .  After 8 days, 
necrot ic  p roces se s  were  more  evident. Although the great  majori ty  of glomerul i  and tubules in the pe r i -  
pheral  par t  remained intact, the central  par t  of the explants was occupied ei ther  by continuous hyaline 
masses ,  or  by debris .  Sometimes pycnosis  of all the nuclei were observed on the surface of the explant. 
Some' tubules were great ly  dilated, and necrotic masses  were present  in their  lumen. 

After 15 days necrot ic  changes affected a considerable par t  of the explant. The connect ive- t issue 
membrane  had disappeared. The zone of normal  tubules and glomerul i  was narrowed,  but in some of them 
the beginning of hyalinosis  also was observed.  Later ,  after  19 days, the outlines of the tubules in the r e -  
maining par t  of explants were indistinct and, in addition, many epithelial cells lay outside the tubules, so 
that as a resul t  the general  s t ructural  pat tern was obliterated. Only g lomerul iwi th  signs of hyalinosis 
could be distinguished more  or  less clearly.  The zone of cells with pycnotic nuclei on the surface was 
widened. 

After 22 days a narrow zone of tubules with apparently healthy epithelium couldbe seen. Earyorrhexis  
was well marked not only in the center,  but also at the per iphery  of the explant. By the end of the period 
of observation, the 26th day, only individual living tubules and epithelial cells could be seen against the 
background of general  necrosis .  By contras t  with the control, 4-8 days after injection of DMNA chaotic 
growth of epithelium was observed in some explants outside the tubules (Table 1). The tubules themselves 
were ill-defined. As a result,  sometimes the whole explant consisted of a continuous sheet of epithelium. 
Meanwhile other explants showed a much more severe  degree of degeneration than in the con t ro l .  

After 15 days, in the experimental  explants degeneration was extremely slight compared  with the 
control. Some glomerul i  were considerably enlarged. In some explants there were areas  in which the 
epithelium was growing as individual bands. In other par ts ,  f ibrosis of the tubules and glomerul i  was ob- 
served. In 5 cases ,  outgrowths projected f rom the usually smooth surface of the explants. Some of them 
appeared more like cysts .  The walls of such a cys t  consisted of one or  severa l  layers  of cubical or cylin-  
dr ical  epithelial cells. The inner  par t  of such a p rocess  contained a few stellate f ibroblasts  (Fig. 1),or the 
connective t issue was more  compact  and resembled areas  of f ibrosis.  Outgrowths of this type, as careful  
examination of ser ia l  sections showed, were the continuation of separate  renal  tubules beyond the limits of 
the explant. In such cases ,  when outside the ordinary t issue s t ructure  of the kidney, the tubules formed 
curiously shaped s t ruc tures ,  and the uniformity of their  epithelial lining was disturbed. Along with these 
outgrowths others were seen which consisted of a project ing a rea  of the explant with an ill-defined kidney 
s t ructure  (among connect ive- t issue epithelial cells the tubules could not be c lear ly  distinguished), covered 
by simple or  stratif ied epithelium. Outgrowths of the lat ter  type probably arose  on account of the uneven 
surface of the explant used for the culture.  Outgrowths observed at this t ime were thus s t ructura l  in 
charac ter .  

924 



Fig. 3. Hyperp la s i a  of epithelial  cel ls  22 days 
a f t e r  adminis t ra t ion  of DMNA. Hematoxyl in-  
eosin, 200 • 

After  19 days epi thel izat ion of the explant was 
st i l l  more  evident. Bas ica l ly  the explants consis ted 
of a continuous sheet of epithelium, and only occa-  
s ional ly could individual tubules be faintly dist inguished.  
In all explants ,  zones of p ro l i fe ra t ion  of epi thel ium 
were  observed  onthe surface.  Some of them consis ted 
of pap i l l a ry  outgrowths of different  shapes,  covered  
by a uni form cubical epithelium. Inside them, against  
the background of an indist inct  s t ruc ture ,  individual ep i -  
thelial  ce l l s  could be seen. Other outgrowths were  fo rmed  
ent i re ly  of epithel ial  ce l ls ,  a l so  of uni form type (Fig. 2). 

Af ter  22 days the edges of the explants were  no 
longer  smooth, as in the control,  but winding on ac -  
count of death of the in te rs t i t ia l  t i s sue  and the a p p e a r -  
ance of tubular  s t r uc tu r e s  on the surface .  T h e n e c r o t -  
ic changes were  weaker  than in the control.  In some 

explants,  even those which were  comple te ly  necrot ic ,  a r ea s  of intensive hyperp las i a  of epithelial  cel ls  were  
encountered (Fig. 3). Some explants were  so well p r e s e r v e d  that  g lomeru l i  could be seen  in them. Al-  
mos t  complete  nec ro s i s  was obse rved  a f t e r  26 days,  jus t  as in the control .  

To sum up, a f te r  admin i s t r a t ionof  DMNA, hyperp las i a  of the tubular  epi thel ium and, to some extent, 
of the g l o m e r u l a r  epi thel ium was c l ea r ly  obse rved  during the f i r s t  two weeks f rom the beginning of explan-  
ration. This  was manifes ted  as continuous or  par t i a l  epi thel izat ion of mos t  of the explants.  At this s tage 
of development  of the organ cul tures ,  the hype rp la s i a  was diffuse in cha rac t e r .  Subsequently, against  the 
background of this diffuse hyperp las ia ,  pap i l l a ry  outgrowths appeared,  consis t ing of foci of p ro l i fe ra t ion  of 
hyperp las t ic  epithelium. In addition, the t ransp lacen ta l  action of DMNA was revealed  by a higher  level  of 
surv iva l  of the explants ,  espec ia l ly  in the late per iods  of observat ions .  

Hence, the t r ansp lacen ta l  action of DMNA was mani fes ted  by the appearance  of diffuse,  followed by 
foca l ,hyperp las ia  of the renal  epi thel ium of mouse embryos  in organ cul tures .  According to the views of 
Shabad [7] on the development  of t umor s  as a mul t i s tage  p r o c e s s ,  the diffuse and focal hyperp las i a  observed  
in the organ cul tures  descr ibed  above are  the f i r s t  s tages  of p reneoplas t i c  changes.  
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