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The transplacental carcinogenic action of various known carcinogens -ethylnitrosourea (ENU), 
methylnitrosourea (MNU), dimethylbenzanthracene (DMBA), and benzo(a)pyrene (BP)- was in- 
vestigated in experiments oll rabbits. ENU was found to have the strongest carcinogenic ac- 
tivity, with a well-marked neurotropic effect. It was shown at the same time that the relative 
affinity for various tissues that is characteristic of the action of certain carcinogens on the adult 
organism is not always manifested in transplacental carcinogenesis. The study of the effect 
of various modifying factors (organ-specific immunization, chronic peripheral nerve stimulation, 
injection of MNU) on the realization of transpLacental carcinogenesis showed that their post- 
natal administration mainly stimulates the development of p~ripheral nerve tumors in the prog- 
enies (MNU inhibits tumor development). 
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Special interest  has recently been aroused in the study of sensitivity of different species of animals to 
the transplacental carcinogenic action of certain known carcinogens and the effect of modifying factors on tu- 
mor development. Druckrey et al. [7] f i rs t  found that ethylnitrosourea (ENU), if injected intravenously into 
pregnant ra ts ,  caused tumors of the nervous system in their progeny, If this carcinogen was injected into 
hamsters ,  multiple neoplasms of the peripheral  and cranial nerves developed in the progenies [12, 14], whereas 
adenomas of the lungs and leukemias developed in mice [4, 6]. Napalkov and Aleksandrov [5] found that after 
injection of dimethylbenzanthracene (DMBA} into pregnant ra ts  tumors of the nervous system mad kidneys are 
selectively induced in their progenies. A s a resul t  of the transplacental action of methylnitrosourea (MNU}, 
a powerful neurotropic carcinogen, for adult rats,  mainly tumors of the kidneys and nervous system, appear in 
their progenies. Nevertheless, the question of differences in the pattern of development of neoplasms induced 
by transplacental action of different carcinogens has been inadequately studied. There  are isolated repor ts  
[8] of the production of kidney tumors in the progeny of pregnant rabbits after administration of ENU. Data 
on the role of modifying factors in the development of the phenomenon of transplacental carcinogenesis are 
part icular ly scanty. 

Accordingly, in the investigation described below transplacental carcinogenesis in rabbits was studied 
after administration of various carcinogens and the effect of some modifying factors on tumor development 
was examined. 

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

Experiments were car r ied  out on 110 pregnant chinchilla rabbits, divided into two ser ies .  The animals 
of ser ies  I (60 rabbits} received an intravenous injection of various carcinogens on the 25th-26th day after fe r -  
tilization. ENU in a dose of 80 mg/kg  (group 1, 12 animals), MNU in a dose of 40 mg/kg (group 2, 12 animals}, 
DMBA in a dose of 20 mg/kg (group 3, 12 animals), and benzo(a)pyrene (BP) in a dose of 30 mg/kg (group 4, 
12 animals}; 12 pregnant rabbits receiving an intravenous injection of physiological saline served as the con- 
t rol ,  In ser ies  II 50 pregnant rabbits received an intravenous injection of ENU in a dose of 80 mg/kg  on the 
25th-25th day after fertilization. The progenies of these rabb i t s  were divided into four groups, with 36 animals 
in each group. The animals of group 1 were immunized 3 times, at intervals of 10 days, with antigen from 
homologous rabbit sciatic nerve t issue (together with Freund's  complete adjuvant}. A focus of chronic i r r i ta -  
tion was created in the rabbits of group 2 by tying a nylon ligature around the left sciatic nerve; the animals 
of group 3 Were given an intravenous injection of MNU once a week in a dose of 10 mg/kg for 15 months. 
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T A B L E  i. F r e q u e n c y  of  T u m o r  D e v e l o p m e n t  and  Mean  S u r v i v a l  P e r i o d  of P r o g e n i e s  of  
R a b b i t s  f o l l o w i n g  T r a n s p l a c e n t a l  A c t ion  of V a r i o u s  C a r e i n o g e n s  

Carcinogen tested 

EN_U : 

MNU, 

DMBA 

BP 

Control 

Total 

Number of animals in experiment 

Until day surviving until frequency and site of induc- 
tion of tumors of taking time of ap- 

from pearance of of 
mothers first tumor in all peripheral of 

localiza, nervous kidneys 
tions system 

36 

38 

35 

36 

38 

183 

33 
(170 and 160) 

31 
(160 and 150) 

.32 
(160~ and 160) 

30 
(180 and 120) 

34 
(180 and 160) 

160 

16 

6 

7 

5 

34 

8 4 

1 4 

4 2 

3 2 

16 12 

Mean survival period of rabbits with 
"minors, days 

of peripheral 
nervous system 

of kidneys 

437,8• 

622+16,4 

600,5+21,3 

642,5___10,1 

326,5~13,1 

286,5~14,7 

334,5__+7,4 

372~16,3 

F i g .  1. N e u r i n o m a  of  l e f t  s c i a t i c  n e r v e  in 
o f f s p r i n g  of  a r a b b i t  r e c e i v i n g  o r g a n - s p e -  
c i f i c  i m m u n i z a t i o n .  

F i g .  2. K idney  t u m o r s  induced  in r a b b i t s  
d u r i n g  p o s t n a t a l  a d m i n i s t r a t i o n  of v a r i o u s  
m o d i f y i n g  f a c t o r s .  

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

A n a l y s i s  of  t he  da t a  shows  t ha t  the  r a b b i t  p l a c e n t a  is  not  a b a r r i e r  fo r  p o l y c y c l i c  a r o m a t i c  h y d r o c a r b o n s  
a n d  n i t r o s o  c o m p o u n d s  and t ha t  a d m i n i s t r a t i o n  of t h e s e  c a r c i n o g e n s  in  t he  l a s t  t h i r d  of  p r e g n a n c y  l e a d s  t o  in -  
duc t ion  of  t u m o r s ,  p r e d o m i n a n t l y  of  p e r i p h e r a l  n e r v e s  and the  k i d n e y s ,  in  t h e i r  p r o g e n i e s .  T h e  c o m p a r a t i v e  
s tudy  o f  t he  t r a n s p l a c e n t a l  a c t i o n  of  ENU, MNU, DMBA, and  BP showed  conv inc ing ly  t ha t  ENU has  the  s t r o n g e s t  
c a r c i n o g e n i c  a c t i v i t y  in  r a b b i t s ;  i t  had  a v e r y  w e l l - m a r k e d  n e u r o t r o p i c  c a r c i n o g e n i c  a c t i o n  (Tab le  1). 
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TABLE 2. 
and Influence of Modifying F a c t o r s  

Dis t r ibut ion of T ransp l acen t a l  T u m o r s  in Rabbi t s  Depending on Sex, Location,  

Modifying factors 0 ~  

1~~ ~ 

27 

26 
29 

peripheral 
central Inervous 
nervous ]syStem _ 
system 

! 

l 2 6 

4 ? 

Tumors 

kidneys other 
locations 

o" ~ d' g 

! 3 2 

Immunization with antigenfrom 
homologouS sciatic nerve 
tissue 

Chronic irritation of ~ciatic 
glerv e 

Intravenous injection of MNU 

Mean latent 
[period of a~- 
lpearance or 
{peripheral [X:;:e tnmo  , 

2 17 463,5-I-40,2 

T 12 474.1.+27,2 
721 _+23, l 

MNU, a powerful  carc inogen with dis t inct  affinity for ne rve  t i s sue  in adult  r a t s ,  when admin i s t e r ed  ex-  
pe r imen ta l l y  over  long per iods  [2, 7, 9], had a weaker  t r ansp lacen ta  ! carc inogenic  act ion than EMU. Admin i s -  
t r a t i on  of MNU in the las t  third of the gestat ion per iod  caused  the  fo rma t ion  predominant ly  of kidney t u m o r s  
in the surv iv ing  rabb i t s .  Following a single injection of DMBA into p regnan t  r a t s ,  t u m o r s  main ly  of the m a m -  
m a r y  gland develop; the r e s u l t s  now obtained conf i rmed that  admin i s t r a t ion  of DMBA and BP to p regnan t  r a b -  
bits  leads to the fo rmat ion  of p e r i p h e r a l  nerve  and kidney t u m o r s  in the i r  p rogeny .  The  p r e sen t  r e s u l t s  a r e  
evidence that  the cha rac t e r i s t i c  re la t ive  affinity of ce r t a in  ca rc inogens  for  pa r t i cu l a r  o rgans  and t i s s u e s  when 
act ing on the adult o rgan i s m  is not a lways mani fes ted  in t r ansp l acen t a l  ca rc inogenes i s .  

According  to data in the  l i t e r a tu re ,  modifying f ac to r s  have a nmrked  s t imula t ing  act ion on t r ansp tacen ta t  
ca rc inogenes i s  in r abb i t s .  S ta t i s t ica l  ana lys is  of the data by the )i2 c r i t e r ion  showed a definite ef fec t  of modi -  
fying f ac to r s  on the f requency of t u m o r s  induced by ENU and of neurogenic  neop la sms  in pa r t i cu l a r .  The  fac -  
t o r s  used also had a c l ea r  effect  on the  t i m e s  of appea rance  of the f i r s t  p e r i p h e r a l  ne rve  t u m o r s .  The  develop-  
ment  and manifes ta t ion  of the t umor  p r o c e s s  we re  shown to take  p lace  m o r e  rap id ly  and eas i ly  agains t  the 
background of var ious  changes in reac t iv i ty  of the an imal  and in the c o u r s e  of  chronic  i r r i t a t i on  (Table 2). 

Inject ion of M-NU, a r e s o r p t i v e  carc inogen  with defini te affinity for  t i s s u e s  of the ne rvous  s y s t e m  [1, 3, 
5, 7, 8, 11, 12], was found to inhibit tumor  growth in the p rogen ie s  of  the r abb i t s  and to p reven t  t ran~placenta l  
ca rc inogenes i s  induced by ENU. S imi la r  r e s u l t s  we re  obtained by Pezze t t a  et al.  [13] in r a t s ,  a f te r  injection 
of va r ious  n i t rosourea  der iva t ives  into the p rogen ies  of rabb i t s .  Chronic  i r r i t a t ion  of  the  sc ia t ic  ne rve  was 
found to have a s t imula t ing  effect  on the onset  and development  of t r ansp l acen ta l  t u m o r s  of p e r i p h e r a l  ne rves  
in the p rogen ies  of the rabbi t s ,  in full a g r e e m e n t  with cl inical  obse rva t ions  when var ious  f o r m s  of t r a u m a  in 
chi ldren lead to the rapid  appea rance  of t u m o r s  in the ne rvous  sy s t em.  

The  r e s u l t s  of these  invest igat ions conf i rm that  o rgan - spec i f i c  immuniza t ion  with antigen f r o m  homol ,  
ogous p e r i p h e r a l  ne rve  t i s sue  leads  to s t imulat ion of t r ansp l acen ta l  ca rc inogenes i s  in rabb i t s ,  evidently in 
connection with changes in the reac t iv i ty  of the an imal  and, in pa r t i cu l a r ,  with changes  in au to immune and auto-  
a l le rg ic  p r o c e s s e s  as  a r e s u l t  of immunological  action, with the consequent  modif icat ion of r e s i s t a n c e  of the 
progeny of the r abb i t s  to induction and growth of t r ansp lacen ta l  t u m o r s .  I t  is  in te res t ing  to  note that  under  
these  c i r cums t anees ,  bes ides  an i n c r e a s e  in the f requency of p e r i p h e r a l  ne rve  t umor  fo rmat ion  and shortening 
of the min imal  la tent  per iod  of the i r  development ,  changes a lso  take  p lace  in the morphologica l  s t ruc tu re  of 
t r ansp lacen ta l  k idney t u m o r s .  The  fact  that  sympa thob l a s tomas  of the kidneys were  obtained in the p rogen ies  
of r abb i t s  conf i rms  Mas s on ' s  opinion [10] that  both the nephrogenic  anlage and the p r i m i t i v e  neuroepi the l ium 
may  play a pa r t  in the fo rmat ion  of the neu roec tode rma l  va r i an t  of embryonic  nephroma (Wilms '  tumor) .  

The  r e s u l t s  of these  expe r imen t s  thus show that  the pos tna ta l  appl icat ion of var ious  modifying f ac to r s  
influences t ransp lacen ta l  ca rc inogenes i s  in r abb i t s  caused by injection of ENU during p regnancy  and fac i l i ta tes  
the induction in the i r  p rogen ies  of t u m o r s  that  a re  mos t  f requent ly  encountered in chi ldren.  
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H E M A T O P O I E T I C  T I S S U E  R E A C T I O N S  A S S O C I A T E D  
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T U M O R S  IN M ICE 
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Growth of a hemangiopericytoma in syngeneic (CBAx C57BL/6j)F 1 male mice led to regular  
changes in hematopoiesis: an increase in the weight end number of the spleen cells, an increase 
in the number of colony-forming units (CFU) in the spleen, intensification of myelopoiesis in 
the spleen, and the development of leukocytosis with a sharp increase in the number of poty- 
morphonuclear granulocytes in the circulating blood, i.e., a "leukemoid reaction" syndrome. 
This syndrome developed also when tumor cells were injected into a splenectomized host. A 
leukemoid reaction, although less marked, also was found in the late stages of development of a 
hepatoma, transplanted into syngeneic (CBAX C57BL/6j)F 1 male mice. Meanwhile, transplan- 
tation of a syngeneic strain of carcinoma of the bladder into the same mice did not lead to the 
development of a leukemoid reaction. 

KEY WORDS: hemangiopericytoma; hepatoma; carcinoma of the bladder; leukemoid reaction. 

During growth of certain solid tumors in animals and man changes in hematopoiesis - the so-called leu- 
kemoid reaction - have frequently been described [4, 5, 10, 12]. Leukemoid reactions in mice were character-  
ized by a high leukocytosis, with the dominance of polymorphonuclear neutrophils, splenomegaly, an increase 
in the number of stem cells in the spleen and bone marrow, and extramedullary hematopoiesis in the liver, 
kidneys, and lungs [1, 3, 7-9]. 

The object of the present  investigation was to study the leukemoid reaction in mice with transplantable 
tumors of strains of hemangiopericytoma, hepatoma, and carcinoma of the bladder. The strains were obtained 
in the wri ters '  laboratory and maintained by serial  passage through syngeneic recipients [2]. 

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

Experiments were carr ied out on adults (CBAX C57BL/6j) mice weighing 20-22 g reared  at the "Stol- 
bovaya"nursery,  Academyof Medical Sciences of the USSR. The mice were divided into two groups: the mice 
of group 1 were inoculated with tumors,  the mice of group 2 (control) remained intact. Tumors were t rans-  
planted subcutaneously into male mice: hemangiopericytoma, 1" 10 ~ cells per animal; carcinoma of the bladder 
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