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The action of 4 -me thy lu rac i l  on e m b r y o g e n e s i s  was  studied in expe r imen t s  on albino r a t s  under  con-  
ditions of s t r e s s  ( immobil izat ion of the f ema le s  on the 10th day of pregnancy) .  Under n o r m a l  conditions 
the compound in doses  of 600-2000 mg/kg does not give r i s e  to developmenta l  anomal ies  in r a t  embryos ,  
and the embryotox ic  act ion of 4 -me thy lu rac i l  i s  mani fes ted  only in a dose of 2000 mg/i~g and above. If the 
p regnan t  f ema le s  we re  immobi l i zed  a f t e r  rece iv ing  the compound (2000 mg/kg)  i t s  lethal  action on the e m -  
b r y o s  was  unchanged, and ex te rna l  examinat ion of the surviving e m b r y o s  showed no developmenta l  anom-  
a l ies .  However,  the examinat ion of m i c roan a tomica l  sect ions showed that  58.9% of the fe tuses  had deve lop-  
menta l  anomal ies  of the urogeni ta l  s y s t em .  

4 -Methy lurac i l  (4MU) is widely used in va r ious  b ranches  of med ica l  p r ac t i ce  as a s t imula to r  of 
physiologica l  and r e p a r a t i v e  r egenera t ion  and a lso  as  a r egu la to r  of in f l ammatory  p r o c e s s e s  [5]. The p o s -  
s ibi l i ty  of using 4MU for  the t r e a t m e n t  of p regnant  women m a k e s  i t  n e c e s s a r y  to inves t iga te  the effect  of 
this compound on development  of the em bryo  under  expe r imen ta l  conditions because  care fu l  a s s e s s m e n t  of 
the act ion of therapeut ic  subs tances  on an imal  e m b r y o s  is  an effect ive means  of safeguarding the antenatal  
pe r iod  of development  [3]. 

4MU has  a m a rked  embryotox ic  act ion and produces  developmental  anomal ies  in chick e m b r y o s  [4]. 
In a dose of 50 mg/kg, this compound has  no ha rmfu l  action on ra t  e m b r y o s  [6]. 

The t e ra togea ic  and embryo tox ic  act ivi ty of ha rmfu l  agents  can be s t rengthened or  weakened by 
changes taking place  in the m a t e r n a l  o rgan i sm  [1, 7-9]. Immobi l iza t ion ,  for  instance,  potent ia tes  the t e r a -  
togenic and embryo tox ic  action of ca rbu tamide  and sodium sal icyla te  on r a t  e m b r y o s  [2], probably  as  the 
r e s u l t  of delay of the excre t ion  of these subs tances  by the pregnant  f emale .  

The object  of the p r e s e n t  invest igat ion was  to study the te ra togenic  embryo tox ic  act ivi ty  of 4MU 
while the p regnan t  f em a l e s  we re  in a s tate  of s t r e s s  produced by immobi l iza t ion .  

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 69 pregnant  albino r a t s  weighing 150-200 g. The s lab r e c o m m e n d e d  
by Renaud [10] was  used for  immobi l iza t ion  (on the 10th day of pregnancy) .  4MU was introduced into the 
s tomach  as  a single dose of 2000 mg/kg body weight  body the beginning of immobi l iza t ion.  This  dose  was 
chosen on the bas i s  of a s e r i e s  of p r e l i m i n a r y  expe r imen t s  in which var ious  doses  of the compound, f r o m  
600 to 3000 mg/kg,  were  given by the gas t r i c  route .  The r e su l t s  of these  expe r imen t s  showed that  4MU in 
doses  of 600-1500 mg/kg has  no ef fec t  wha teve r  or  a weak embryo tox ic  action on the development  of the r a t  
embryo ,  and doses  of 2500-3000 mg/kg caused  death of the pregnant  an imals .  A dose of 2000 mg/kg gave a 
ma rked  embryo tox ic  effect  but not toxic effect  on the p regnan t  an imals .  The ra t s  were  sac r i f i ced  on the 
19th-20th day of pregnancy.  The n u m b e r  of implantat ion s i tes  and of living and dead e m b r y o s  in the u te rus  
and the number  of c o r p o r a  lutea in the ova r i e s  were  counted. The fe tuses  we re  studied under  a binocular  
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TABLE 1. 
10th Day of P regnancy  

Harmful  Action of 4 -Methy lurac i l  on Embryogenes i s  of Albino Rats  when Admin i s t e red  on the 

Treatment 

4MU, 2000 mg/kg 

4MU, 2000 mg/kg + immobi l iza t ion  
for  2.5 h 

Immobi l i za t ion  for  2.5 h 

Control  

No. of m a l -  
fo rmed  
e m b r y o s  

33 
(58.9 ~-6.5) 

Living fe tuses  

loupe and fixed in Bouin 's  fluid. Af te r  f ixation for  7-10 days,  a m ic roana tomica l  invest igat ion of the e m -  
b ryos  was c a r r i e d  out by Wi l son ' s  method [11]. 

The n u m e r i c a l  data were  subjected to s ta t i s t i ca l  ana lys i s .  

EXPERIMENTAL RESULTS 

Administration of 4MU on the 10th day of pregnancy had no toxic action on the pregnant females, but 
caused death of 34.8% of the fetuses. In the control group the number of dying fetuses did not exceed 7.3%. 
Macroscopic examination revealed no differences whatever between the surviving embryos and the controls, 
and no developmental anomalies of the internal organs were present. 

In the control group no deaths were observed among the immobilized pregnant animals, the number 
of dying embryos was 16%, and no developmental anomalies were found among the surviving embryos. 

When the pregnant animals were immobilized after receiving 4MU, no developmental anomalies were 
found in the surviving embryos on external inspection, but microanatomical examination of sections showed 
that 58.9% of fetuses had various developmental anomalies of the urogenital system. The commonest types 
of malformations were hydronephrosis and edema of the ureter. Ectopia of the kidneys, unilateral absence 
of a kidney, curvature of the ureters, cryptochidism and monorchidism, and incomplete development of the 
MUllerian duct were found in some embryos. No developmental anomalies of other internal organs were 
found (Table i). The most typical developmental malformations are shown in Fig. I. 

Under conditions of maternal stress due to immobilization, the teratogenic action of 4MU was thus 
manifested. No case of congenital developmental anomalies due to the action of 4MU has been described 
in the literature. However, we consider that it is too early yet to state categorically that this compound 
is harmless to the human embryo [6], for this investigation carried out by the authors cited involved a 
small number of albino rats and the internal organs of the embryos were not examined. The dose used in 
the present experiments was much larger than the therapeutic dose, but the results obtained, indicating the 
ability of 4MU to give rise to developmental anomalies of the urogenital system in rat embryos during im- 
mobilization of the mother not only require detailed study, but also provide evidence of the potential tera- 
togenic properties of this compound. The possibility is not ruled out that if other factors are brought to 
bear on the mother during pregnancy, the teratogenic properties of 4MU may also be manifested in man. 
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Fig. i. Section through a 20-day rat embryo. A) Normal; B) hydro- 
nephrosis; C) absence of right kidney. 
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