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The object of this investigation was to study superovulation and the changes in the decidual react ion 
of the uterus in rats  receiving the anti- leukemic drug myleran.  

EXPERIMENTAL METHOD 

Experiments were carried out on noninbred albino rats weighing 180-200 g. Myleran (i, 4-dimethane- 
sulfonyloxybutane) was dissolved by heating in peach oil and injected intraperitoneally (once) in a dose of 
i0 mg/kg body weight. The interval between the injection of myleran and insemination of the female was 
8-9, 12-14, or 36-48 h, or 3-3.5, 4-5, 8-9, I0-ii, and 15-20 days. The results of the experiments were 
read on the 10th and 17th days of pregnancy. The corpora lutea in the ovaries and the living and resorbed 
embryos were counted. The deciduomas on the 10th day of pregnancy were fixed in Bouin's fluid, sections 
were cut, and were stained with iron-hematoxylin and eosin. The pituitary, thyroid, and adrenals of the 
experimental females were weighed. Altogether 232 pregnant rats (174 experimental and 58 control) were 
used. 

EXPERIMENTAL RESULTS 

On the 10th day of pregnancy thickenings of the uterine wall several times larger than the decidua in 
a normal pregnancy of the same period were found in the uterine cornua of the experimental rats. The 
number, size, and shape of these thickenings varied from one rat to another. Their arrangement along the 
length of the uterus also varied. Sometimes they alternated with normal decidual swellings, sometimes 
they lay in groups, and sometimes the whole uterus consisted of bead-like thickenings. Often there was no 
clear line of demarcation between the larger thickenings. Hypertrophied areas of the uterine wall could 
be found in both cornua, in one cornu, or in neither. The massive decidual swellings in the uterus were 
mainly observed in rats with an interval of 5 days between administration of myleran and insemination. 

In the histological preparations the uterine thickenings consisted of proliferating decidual tissue with 
the same structure as at the sites of implantation of the embryos. The central part of the decidual swell- 
ings usually consisted of loose tissue with hemorrhages. Since these decidual swellings as a rule contained 
neither embryos nor remains of embryos, they were described as pseudodeciduae. By the 17th day of preg- 
nancy the pseudodeciduae were completely or partly absorbed. In the latter case they looked like elongated 
or circular structures on the mesometrial wall of the uterus and outwardly they resembled the remains of 

the placenta after early death and absorption of the embryos. 

Analysis of the experimental material obtained on the 10th day of pregnancy (see Table) showed that 
the total number of decidual swellings per experimental rat rose with an increase in the time interval be- 
tween injection of myleran and insemination, reaching its maximum when the preparation was given 3 and 
5 days before the expected ovulation. With a further increase in the interval between injection of the pre- 
paration and insemination, the number of decidual swellings in the experimental animals fell and by the 

15th-20th day it was close to the control value. 

Of the 96 rats of the experimental group 52 had between 13 and 25 decidual swellings, whereas in the 

control group (24 rats) their number did not exceed 12 per animal. 
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N u m b e r  of C o r p o r a  Lu tea  and Dec iduae  a f t e r  In-  
j e c t i on  of M y l e r a n  at  V a r i o u s  T i m e s  b e f o r e  I n s e -  
m i n a t i o n  ( c a l c u l a t e d  p e r  r a t ,  M4-m) 

Date ]Interval between in- No. 
of jecti0n of myleran p~eg- 
preg- ancl insemination Of nant 
nancy rats rats 

,O-th 

174h 

8--9 h 
12--14 
36--48 >~ 
3--3,5 days 
4--5 days 
8--9 >~ 
,0--II 
15--20 >> 
Control 

,2 
,6 
16 

24 

Corpora 
lutea 

12,0• 
13,4_+0,5 
13,8_+0,8 
,7,3_+ 1,2 
18,9_+, ,3 
,9,6+ 1,2 
18,2_+0,8 
12,3_+0,5 
,,,5_+0,3 

8--9 h 
12--14 >~ 
36--48 ~ 
3--3,5 days 
4--9 clays 

10--20 
Control 

7 
8 
6 

12 

15 

12,0_+0,5 
14,9_+0,8 
14,0-+ 1,3 
15,i--+1,4 

17,1-+0,7 
15, l_+0,7 
11,5• 

Deciduae 

13,1-+ 1,0 
15,9-+0,7 
15,4-+ 1,5 
16,5-+ 1,4 
16,9-+ l, l 
14,1_+0,7 
I 1,2_+ 1,4 
10,8• 
9,5-+0,6 

13,9_+ 1,0 
13,9+ 1,1 
15,7_+ 1,7 
9,7_+ 1,0 

14,7_+0,7 
12,0_+ 1,0 

9,3_+0,4 

F i g .  1. D e c i d u a l  r e a c t i o n  of the r a t ' s  u t e r u s  on 
the 10th day  of p r e g n a n c y -  a) con t ro l ;  b -k )  a f t e r  
i n j e c t i o n  of m y l e r a n  into r a t s  b e f o r e  i n s e m i n a -  
t ion .  

M y l e r a n  was a l s o  found to p r o d u c e  s u p e r -  
ovu la t ion ,  i t s  d e g r e e  depend ing  on the t i m e  of i n -  
j e c t i o n  of the p r e p a r a t i o n  b e f o r e  the e x p e c t e d  ovu-  
l a t i on .  The n u m b e r  of c o r p o r a  l u t ea  in  the o v a r i e s  
(ovulat ion)  i n c r e a s e d  p r o g r e s s i v e l y  wi th  an i n -  
c r e a s e  in  the i n t e r v a l  b e t w e e n  i n j e c t i o n  of m y l e r a n  
and i n s e m i n a t i o n  to about  10 d a y s ,  in the  a n i m a l s  
i n v e s t i g a t e d  on bo th  the 10th and the 17th days  of 
p r e g n a n c y  (see  Tab le ) .  

In the  e x p e r i m e n t a l  r a t s  r e c e i v i n g  m y l e r a n  2 days  b e f o r e  copu la t i on  the n u m b e r  of c o r p o r a  lu tea  in  
the  o v a r i e s  was  s m a l l e r  than the n u m b e r  of d e c i d u a l  s w e l l i n g s .  When the p r e p a r a t i o n  was i n j e c t e d  12-14 h 
b e f o r e  the e x p e c t e d  ovu la t ion ,  f o r  e x a m p l e ,  on the  10th day  of  p r e g n a n c y  t h e r e  w e r e  2.54-0.8 m o r e  dec idua l  
s w e l l i n g s  p e r  r a t  than  c o r p o r a  l u t e a .  When m y l e r a n  was  i n j e c t e d  8-9 and  36-48 h b e f o r e  copu la t ion  the 
d i f f e r e n c e  b e t w e e n  the n u m b e r  of c o r p o r a  lu tea  and d e c i d u a l  s w e l l i n g s  in the e x p e r i m e n t a l  r a t s  was  not  
s t a t i s t i c a l l y  s i g n i f i c a n t .  When m y l e r a n  was  i n j e c t e d  3 - 3 . 5  days  b e f o r e  the e x p e c t e d  ovu la t ion  the n u m b e r  of 
c o r p o r a  l u t ea  in  the  v a r i e s  and of d e c i d u a l  s w e l l i n g s  in the  u t e r u s  of the e x p e r i m e n t a l  f e m a l e s  showed  a 
f u r t h e r  i n c r e a s e ,  but  t h e r e  w e r e  m o r e  of the f o r m e r  than of the l a t t e r .  When m y l e r a n  was  i n j e c t e d  10 days  
b e f o r e  ovu la t ion  the  n u m b e r  of c o r p o r a  lu tea  and d e c i d u a l  s w e l l i n g s  was  l e s s  than at  the p r e c e d i n g  t i m e s ,  
and  wi th  an i n c r e a s e  in the i n t e r v a l  b e t w e e n  i n j e c t i o n  of the p r e p a r a t i o n  and copu la t i on  the r e l a t i v e  n u m b e r s  
of c o r p o r a  l u t ea  and  d e c i d u a l  s w e l l i n g s  in the e x p e r i m e n t a l  a n i m a l s  r e t u r n e d  to the c o n t r o l  l e v e l  ( see  Table) .  

H y p o t h y r o i d i s m  c a u s e d  by  a d m i n i s t r a t i o n  of 6 - m e t h y l t h i o u r a c i l  i s  known to d e p r e s s  the d e c i d u a l  r e -  
a c t i on  to u t e r i n e  t r a u m a  and to i n j e c t i o n  of h i s t i d i n e  in to  the u t e r u s  of p s e u d o p r e g n a n t  r a t s ;  i n j ec t i on  of 
p r o g e s t e r o n e  p r e v e n t s  the  d e p r e s s a n t  a c t i o n  of 6 - m e t h y l t h i o u r a c i l  on d e v e l o p m e n t  of the dec idua  [1]. Ex -  
p e r i m e n t s  wi th  m y l e r a n  w e r e  c a r r i e d  out  in F e b r u a r y  and March ,  1965. In a l l  the  r a t s  o b t a i n e d  f r o m  the 
n u r s e r y  the we igh t  of the t h y r o i d  was  c o n s i d e r a b l y  i n c r e a s e d  (26.9 r ag /100  g). The s u g g e s t i o n  has  been  
m a d e  tha t  the  i n t e n s i f i e d  d e c i d u a l  r e a c t i o n  of the u t e r u s  i s  the e x p e r i m e n t a l  a n i m a l s  was  due to t h y r o i d  

h y p e r f u n c t i o n .  Howeve r ,  when the e x p e r i m e n t s  w e r e  r e p e a t e d  in  M a y - J u n e  and in O c t o b e r ,  when the weight  
of the t h y r o i d  was  c l o s e  to n o r m a l  fo r  r a t s  (about 10 r ag /100  g), s u p e r n u m e r a r y  and p s e u d o d e c i d u a e  a p -  
p e a r e d  in the  e x p e r i m e n t a l  f e m a l e s  r e c e i v i n g  m y l e r a n .  The r e a c t i o n  of the t h y r o i d  to m y l e r a n  was  d e t e r -  
m i n e d  by  i t s  f unc t i ona l  s t a t e .  When the t h y r o i d  of the r a t s  was  e n l a r g e d  ( F e b r u a r y - M a r c h )  a d m i n i s t r a t i o n  
of m y l e r a n  doub led  the weight  of the g land,  w h e r e a s  in the  r a t s  wi th  a t h y r o i d  of n o r m a l  we igh t  ( M a y - J u n e )  
i t  l e d  to on ly  a v e r y  s l i g h t  i n c r e a s e  in i t s  we igh t .  
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No demonstrable connection could therefore  be found between the state of the thyroid and the fo rma-  
tion of pseudodeciduae in the experimental  ra ts  after administration of myleran.  Since the decidual react ion 
of the uterus is ul t imately determined by interaction between many endocrine organs (the system: p i tu i ta ry-  
t h y r o i d - a d r e n a l s - o v a r i e s ) ,  the adrenals and pituitary of the experimental ra ts  were also weighted. How- 
ever ,  no difference between the weight of these glands in the experimental and control animals was found 
in all the ser ies  of experiments .  

Changes in the hormone balance in the female rats  after  administration of myleran were revealed by 
the presence  of superovulation. This is also produced by x - r a y  i r radiat ion of nonpregnant mice [4, 5] and 
rats  [2, 3], but its mechanism is unknown. Superovulation is a manifestation of the radiomimet ism of my-  
leran, belong to the c lass  of the alkylating compounds. 

Fur ther  investigations are  needed to provide the solution to the problem of the causes and mechanism 
of the abnormal decidual react ion of the uterine mucosa produced by administrat ion of myleran in the stages 
preceding ovulation. 
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