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An impor tant  but l i t t le  studied aspect  of the problem of t ransplacenta l  carc inogenes is  is the s ea rch  for  
ways of preventing the onset  of t umors  in a progeny exposed to the action of chemical  carc inogens  during the 
per iod of embryogenes i s  [7]. In the w r i t e r s '  opinion, the approach based on the view that during the action of 
carc inogens  in the body, long before  clinical  manifes ta t ion of the turner ,  var ious  hormonal -metabol ic  d is tur -  
bances develop which, on the one hand, faci l i ta te  the development of malignant  ce l ls  and on the other  hand, 
depress  the sys tem of ant iktmor immunity [5], is very  promis ing .  

The a ims of the p re sen t  investigation were  to detect  some of these dis turbances  ar is ing  during t r a n s -  
placental  ca rc inogenes i s  and to a t tempt  to use antidtabetic agents to ove rcome  them with a view to inhibiting 
tttmo r growth. 

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

On the 21st day of pregnancy female  ra t s  were  given an in t raper i toneal  injection of N-n i t rosomethy lu rea  
(NMU) in a dose of 20 mg /kg .  All the F 1 offspring and also the intact ra t s  used as a control  were  divided into 
th ree  groups at the age of 3 months .  In the r a t s  of group 1, a f t e r  s tarvat ion for  18 h, de terminat ions  were  made 
of the blood sugar  (by the o-toluidine method) immunoreac t ive  insulin (IRI), choles tero l ,  t r i g lyce r ides ,  and 
somatomedin,  as desc r ibed  previous ly  [3, 4]; The blood sugar ,  IRI, andsomatomedin  levels  also were  de te rmined  
30, 60, and 120 rain a f te r  pe ro ra l  adminis t ra t ion of glucose in a dose of 3 g/tq~, l l emicas t ra t ion  was pe r fo rmed  
on the female  ra t s  of group 2 and the ability of die thyls t i lbestrol  propionate (DESP), injected subcutaneously in 
a dose of 0.57 pg ove r  a per iod of one week, to depress  compensa tory  hyper t rophy of the ovary  (CliO) was 
studied in these  animals  [2]. The remaining animals ,  exposed to the t ransplacenta l  action of NMU and con-  
stituting group 3, were  divided into subgroups, and until the end of l ife five t imes  a week they were  given 
pe ro ra l l y  through a tube 1 ml  of tap wate r  o r  5 mgbufo rmin  (N-butylbiguanide hydrochloride;  "A debit ,"  f rom 
"C hinoin," Hungary), in the same volume of water .  Neoplasms d iscovered  were  studied microscopica l ly .  

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

The ability of DESP to inhibit CHO induced by hemicas t ra t ion  was significantly depressed  in ra t s  exposed 
to the t ransplacenta l  action of NMU (Fig. 1); this may  be in t e rp re t ed  as a manifestat ion of a r a i s e d  threshold  
of sensit ivi ty of  the hypothalamic-hypophyseal  complex: to inhibition by es t rogen.  This cor responds  to o b s e r -  
vations made in exper iments  in which carc inogens  were  admin is te red  to sexually ma tu re  r a t s  [2]. 

In t h r ee -mon th -o ld  ra t s  whose mo the r s  were  e~q~osed to the action of N1VIU on the 21st day of pregnancy,  
a dec rease  in glucose uti l izat ion was obse rved  a f te r  1 and 2 h in the glucose to le rance  t es t  compared  with the 
control  (Fig. 2). The insulin level  in the control  and e~cperimental animals  did not differ  significantly e i ther  
before  o r  a f te r  adminis t ra t ion  of glucose,  whereas  the somatomedin concentra t ion was significantly depressed  
in ra t s  exposed to t ransp lacenta l  action of NMU (Fig. 2). T h e i n s u l i n - g l u c o s e  index in the control  r a t s  2 h 
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Fig. 1. Effect  of DESP on CHO induced by hemicas t ra t ion  in ra t s  exposed to t ransplacenta l  action of 
NMU. Ordinate, degree  of CHO (in %). 1) Control, 2) NMU. Oblique shading - injection of oil; c r o s s -  
hatching - injection of DESP. Circled numbers  show number  of animals in groups .  Values of M • m 
given. *) Difference f rom values in ra ts  receiving oil is significant (P < 0.05). 

Fig. 2. Dynamics of  blood sugar  (a), insulin (5), and somatomedin (c) in ra ts  exposed to t r a n s p l a c e n t a l  
action of NMU, in glucose to le rance  t e s t s .  Abscissa ,  t ime (in rain) af ter  pe ro ra l  adminis t ra t ion of 
glucose solution (3 g/kg).  1) Control, 2) NMU. *) Here  and in Fig. 3, d i f ference f rom control  is s ignif-  
icant  (P < 0.05). 

a f te r  glucose loading was 1.5 t imes  higher  than in the exper imenta l  animals (0.38 and 0.23 respect ively) ,  evi -  
dence of a fall in the r e s e r v e  capacity, of the islet~cell  sys tem and of a r e l a t ive  deficiency of insulin in ra t s  
exposed to the action of  the carc inogen during embryonic  development.  The blood choles terol  level of these  
r a t s  was 1.4 t im es  higher  than in the control  (P < 0.05), but the t r ig lyce r ide  concentra t ion was the same in 
both groups (Fig. 3). 

NMU is known to cause hyperg lycemia  in Chinese hams te r s ,  an effect  which is a t t r ibuted to i ts se lec t ive  
harmful  action on the f i -cel ls  of  the panc reas  [8, 9]. In mice ,  however,  NMU does not induce hyperglycemia  
[9].  The r e su l t s  now obtained showed that  a dis turbance of  carbohydra te  to le rance  of the la tent  juvenile dia-  
betes  mel l i tus  type develops in ra t s  ezposed to the t ransp lacenta l  action of NMU. A s imi la r  dis turbance also 
has  been found a f t e r  adminis t ra t ion  of NMU to sexually ma tu re  ra t s  [4]. 

Adminis t ra t ion  of the antidiabetic drug buformin gave a dist inct  inhibitory effect  on rea l iza t ion  of the 
t ransp lacenta l  carc inogenic  action of NMU (Table 1), especia l ly  with r e s p e c t  to the f requency of malignant 
t umors  of the nervous  sys tem,  which was reduced  by 3.5 t imes .  An ant[carcinogenic effect  of the biguanides 
was obse rved  previous ly  in re la t ion  to the carcinogenic  action of  7,12-dimethylbenz(a)anthraeene and 1,2- 
d imethylhydrazine  on sexually ma tu r e  animals  [4, 6]. On the other  hand, the t ransplacenta l  carcinogenic  effect  
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Fig. 3. Blood choles tero l  
and t r ig lyce r ide  levels  (in 
mg~0) of ra t s  exposed to 
t ransp lacenta l  action of NMU. 
1) Cholesterol ,  2) t r ig lyce r ides .  
Oblique s h a d i n g -  control ;  
c r o s s - h a t c h i n g -  NMU. Cir -  
cled numbers  indicate number  
of de terminat ions .  Values 
of M -~ m given. 
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TABLE I. Effect of Buformin on Frequency and Location of Neoplasms in Rats Exposed to 

Transp l acen t a l  Act ion of N - n i t r o s o m e t h y l u r e a  

Num- Number of 
Exposure to balr sof rats with all nervous 

I tumors system kidney 

I 
Nivi U transplacentally 

plusl 26 (54.2%) water after third month I 
of life 1 48 16 (33,4%) 6 02,5%) 

NM U transplacentally plus I 
buformia after third I 
monthof life I 63 17 (23,6%)* 6 (9,5%)* 8 (12,7%) 

* Dif ference  f r o m  control  s ignif icant  (P < 0.05). 

Number of rats with malignant 
tumors of 

other 
locations 

5 (10,4%) 

1 (1,6%) 

Number of 
rats with 
benign 
tumors 

3 (6,3%) 

2 (3,2%) 

F 

Mean latent 
]7otal Iperiod of 
number I turn~ 
nf tumorsldays 

30 458• 

17 434• 

of  NMU was potent ia ted in r a t s  in which a s ta te  of pe rmanen t  e s t r u s  was induced at the age of 3 months ,  ac -  
companied  by a lower ing  of ca rbohydra t e  t o l e rance  and by o ther  d i s tu rbances  of ca rbohydra t e  and fat  me t ab o -  
l i sm  [1, 3]. 
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