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The thymidylate  synthetase  (TS) f r o m  the decidual t i ssue and e m b r y o s  of r a t s  has a molecu la r  
weight of 58,000, a pH-op t imum of 6.9, and is rap id ly  inact ivated on heating. In the a n t i m e s o -  
m e t r i a l  (A-part)  and the m e s o m e t r i a l  (M-part)  pa r t s  of the decidual t i ssue of r a t s  on the 9th- 
11th day of p regnancy  the profi le  of specif ic  TS act ivi ty  and the r e s p o n s e  of this p a r a m e t e r  to 
injection of the antifolate drug py r i me thamine  into the r a t s  were  invest igated.  Cells of the A- 
and M - p a r t s  were  found to behave dif ferent ly .  The specif ic  TS act ivi ty  in the A-pa r t  was 
higher than in the M-pa r t  and reached  the m a x i m u m  on the 10th day of pregnancy.  Specific 
TS act ivi ty  in the M - p a r t  fell s teadi ly  during the per iod of invest igat ion.  Adminis t ra t ion  of 
py r ime thamine  on the 9th day of p regnancy  caused a wave of i nc rea se  in TS act ivi ty  in the A- 
par t ,  whereas  in the M -pa r t  the speci f ic  TS act ivi ty  ro se  slowly. 

Key words:  thymidylate  synthetase  of decidual  t i ssue;  r a t  e m b r y o s ;  py r ime thamine  as an an-  
tifolate agent.  

The fo rmat ion  of decidual t i ssue  is an e s sen t i a l  fac tor  of implantat ion and has been well studied 
morphologica l ly  [4, 7]. Meanwhi le ,  however ,  the molecu la r  m e c h a n i s m s  of decidual izat ion have rece ived  
little study and the b iochemica l  bas i s  of t r ans fo rma t ion  of the endomet r ium into decidual cel ls  is not c l ea r .  

The tes t  object  in this invest igat ion cons is ted  of decidual t i ssue f rom r a t s  on the 9 t h - l l t h  day of 
pregnancy.  P ro l i f e ra t ing  t i s sues  a re  c h a r a c t e r i z e d  by the p r e s e n c e  of thymidylate  synthetase  (TS) act ivi ty 
[5]. This enzyme ca ta lyzes  the fo rmat ion  of thymidine monophosphate  and a t  this s tage it is able to l imi t  
the ra te  of DNA synthes i s  [5]. 

The object  of the invest igat ion was to m e a s u r e  the specif ic  TS act ivi ty  in the an t imesome t r i a l  (A-part)  
and m e s o m e t r i a l  (M-part)  pa r t s  of the deciduaI t i ssue  and also the changes in this p a r a m e t e r  on a d m i n i s t r a -  

tion of the antifolate agent  py r ime thamine  [9]. Some phys icochemica l  
TABLE 1. Specific TS Activity in p r o p e r t i e s  of TS f r o m  the decidua[ t i ssue  and e m b r y o s  of r a t s  also 
Decidual T issue  of Rats  on 8 t h - l l t h  were  studied. 
Day of Pregnancy  (M • m) 

Day of 
ping nancy 

8th 
9th 

lOIh 
l l t h  

SpecificTS activity ~in moles 
mbstrate/mg protein/30 min) 

whole 
decidual 
tissue 

2,6-+0,2 
2,7-+0,1 
2,5-+0,05 
1,5-+0,I 

l A-part [ M-part 
[ 

2,9To,1 2, 5 o,2 
[ 1,9---0,1 4,6--+0,2 I 1'34-0'1 2,5--+0,1 

EXPERIMENTAL METHOD 

Exper imen t s  were c a r r i e d  ou ton  albino r a t s .  The f i r s t d a y  of 
p regnancy  was taken to be the day on which s p e r m a t o z o a  were  found 
in vaginal s m e a r s  f rom the f ema le s .  In the expe r imen t s  with p y r i -  
me thamine  the drug was given in a dose of 25 m g / k g t h r o u g h  a gas t r i c  
tube, once only, in the f o r m  of a suspension in a 20% aqueous so lu-  
tion of Tween-20.  The A- and M-pa r t s  of the decidua[ t i ssue  were  
s e p a r a t e d  in the cold under a binocular  loupe; the e m b r y o  with the 
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Effect of pyrimethamine on specific TS activity in ra t  decidual t issue:  1) ant imeso-  
metr ia l  part ;  2) mesometr ia l  part .  

ectoplacental cone was not used in the work. 

Specific TS activity was determined as described ear l ie r  [1], but instead of Tr i s -buf fer ,  phosphate 
buffer [8] was used in the incubation medium to block the alkaline phosphatase present  in the decidual t i s -  
sue [10]. Formaldehyde-C 14 with a specific activity of 2.6 x 10 ~ counts/min/#mole and columns of Dowex 
i x8 (200-400 mesh) in the formate form,  measuring 1 x3 cm, were used. The tetrahydrofolate was from 
Sigma (USA). The resul ts  descr ibed are  mean values from two independent experiments ,  in each of which 
50-100 implantation sites were used.  

The molecular  weight of the TS was determined by gel-f i l t ra t ion through a column of Sephadex G-100 
(2.5 x47 cm), cal ibrated by means  of blue dextran and marke r  proteins.  The preparat ion was applied to the 
column in a volume of 5 ml and elution ca r r i ed  out with 0.05 M K-phosphate buffer, pH 7.2, containing 0.05 
M mercaptoethanol,  at the rate of 50 ml/h.  

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The study of the dependence of TS activity in the M-par t  of the decidual tissue on the pH of the medium 
showed that the pH-optimum was 6.9. The same pH-optimum was found for preparat ions  f rom the A-par t  
and also for TS f rom the soluble fraction of ra t  embryos  at the 14th day of development (salting out with 
ammonium sulfate, TS activity concentrated in the 45-85~ saturation fraction). Gel-fi l trat ion experiments  
(Fig. 1) showed that the molecular  weight of the TS f rom the decidual t issue and embryos  of the ra ts  was 
58,000 - 2000. The thermolabil i ty of the TS was investigated in preparat ions  of the enzyme f rom decidual 
t issue concentrated af ter  gel-f i l t rat ion with the aid of dry Sephadex G25. After heating far 10 min at 45~ 
39~ of the original ac t iv i ty  remained.  

The resul ts  indicate that, with respec t  to the pa ramete r s  studied, TS f rom decidual t issue is indis- 
tinguishable f rom the embryonic  type and that ra t  TS is s imilar  in its charac te r i s t i cs  to the enzyme studied 
from other objects [5, 11]. 

Measurement  of the specific TS activity in the soluble fraction of homogenates f rom the A- and M- 
parts  of the decidual tissue of ra ts  at the 9 th - l l t hdays  of pregnancy (Table 1) showed that on the 10th day 
the TS activity was much higher in the A-par t  than in the M-part .  TS activity in the M-par t  fell steadily dur -  
ing the period of the investigation. Since the M-par t  is approximately twice as large as the A-par t ,  when 
the decidual t i ssue  was used as a whole, no increaSe in the specific TS activity in the A-par t  could be de- 
tected. The decrease  in TS activity observed in the A-par t  f rom the 10th to the l l t h  day and in the M-par t  
ea r l i e r  still probably reflected the subsequent morphological  involution of the decidual t issue. 

The M- and A-par ts  of the decidual t issue also differed in their response  to the antifolate drug pyr i -  
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methamine .  Like other  inhibi tors  of dihydrofolate  r educ tase  [9], py r ime thamine  induces a te t rahydrofo la te  
def ic iency in p ro l i fe ra t ing  t i s sues  and thereby blocks the reac t ion  in which TS pa r t i c ipa tes  [5]. As will be 
c l ea r  f rom Fig.  2, admin i s t r a t ion  of py r ime thamine  to r a t s  on the 9th day of pregnancy caused an inc rease  
in TS act ivi ty  in the decidual  t i ssue .  In a dose of 25 mg/kg,  a sha rp  r i s e  of act ivi ty  was obse rved  init ial ly 
in the A-pa r t  only. TS act iv i ty  in the A - p a r t  did not i nc rea se  fu r the r  3 h a f t e r  the injection of p y r i m e t h a -  
mine and s t a r t ed  to r e t u r n  to normal .  After 24 h the expe r imen ta l  and control  s amples  (A-par t  on the 10th 
day) were  indist inguishable f rom each  other .  Meanwhile in the M-pa r t  admin is t ra t ion  of  py r ime thamine  
led to a slow r i s e  in TS act ivi ty ,  so that a f te r  24 h it was 63% above normal .  

The r e su l t s  of this invest igat ion showed that the A- and M-pa r t s  o f  the deeidual t i ssue have definite 
b iochemica l  d i f fe rences .  Cells  of  the A-pa r t ,  unlike those of the M-par t ,  a re  polyploid, with many nucleoli  
[3]. The i nc rea sed  content of TS in the cel ls  of the A - p a r t  poss ib ly  indicates  that DNA synthes is  takes place 
m o r e  in tensively  in these polyploid cel ls  during the per iod of the invest igat ion than in cel ls  o f  the M-par t ,  
and probably  for that r e a s o n  they were m o r e  sens i t ive  to py r ime thamine .  The inc rease  in speci f ic  TS a c -  
t ivity in the A-pa r t  obse rved  under these c i r c u m s t a n c e s  was probably  due to the a r r e s t  of DNA synthes i s ,  
with a consequent  i nc rease  in the population of cel ls  in the S-phase  of the cell  cycle.  TS act ivi ty  is known 
to r i s e  sharp ly  in ce l l s  in the S-phase  [6]. The change in the speci f ic  TS act ivi ty in the A-pa r t  coincided 
in t ime  with another  effect  of py r ime thamine ,  which the wri te  rs found prev ious ly  on embryon ic  t i s sues :  
an accumula t ion  of deoxyuridine monophosphate ,  the subs t ra t e  of the TS reac t ion  [2]. The d i sappearance  of 
the action of py r i m e t ham i ne  on TS a f te r  6 h was mos t  p robab ly  due to the accumulat ion of dihydrofolate  
which, as the subs t r a t e  for dihydrofolate  r educ ta se ,  abol ishes  the action of its inhibitor.  Methotrexate ,  
an even s t ronge r  dihydrofolate  r educ tase  inhibitor,  inhibits the reac t ion  of  reduct ion of dihydrofolate  in 
the t i s sues  for a much sho r t e r  t ime than it p e r s i s t s  there  [12]. 

The r e su l t s  indicate that in o rde r  to unders tand the molecu la r  mechan i sms  of decidual izat ion and its 
functional ro le  and a lso  to analyze the action of inhibi tors  on decidual t i ssue ,  b iochemical  d i f fe rences  be -  
tween ce l l s  of the A- and M -pa r t s  mus t  be taken into account~ 
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