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Methylurac i l  in doses  of 1 to 50 /~g/ml i nc rea sed  the to ta l  nucleic acid content in the nulcei  
and p ro te in  content in the cy top lasm of HEp-2  ce l l s .  A dose of 20 /zg/ml gave a gradual  in-  
c r e a s e  in the nucleic acid concent ra t ion  in the ce l l s  f rom 122 to 197%. A re la t ive ly  s table  
i n c r e a s e  in p ro te in  with al l  durat ions  of  exposure  was produced by a dose of 30 /~g/ml (132- 
145%). The r e s u l t s  sugges t  an i nc rea se  in the intensi ty of ce l l  m e t a b o l i s m  under  the influence 
of me thy l u r ac i l .  
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The abi l i ty  of pyr imid ine  de r iva t ives  (methylurac i l  and pentoxyD to reduce the intensi ty of i n f l a m m a -  
tion [3, 4, 10], to a cce l e r a t e  wound healing [1, 7, 11, 12], and to inc rease  the r e s i s t ance  of the o rgan i sm to 
adve r se  f ac to r s  [2, 5, 6, 8, 9] sugges ts  that  these  subs tances  could have a useful  role  in cl inical  p rac t i ce .  
However ,  the inadequate at tention paid to the study of the m e c h a n i s m  of action of the pyr imidine  is a definite 
handicap to the wider  use of these  subs tances .  

The Object of this  inves t igat ion was to study the ef fec t  of me thy lu rac i l  on me tabo l i sm  in a m o n o l a y e r  
t i s sue  cu l ture .  

EXPERIMENTAL METHOD 

Cells of line HEp-2 were used. A culture was grown in the usual way. On the third day of growth, 
when a good monolayer had formed and the culture fluid was changed methyluracil was added in doses 
of 1,5, I0, 20, 30, and 50 #g/ml,with exposures of 3, 6, 12, 24, and 48 h. The cells were fixed in ethanol- 
formalin. The total nucleic acids were determined in the nuclei [15] and protein in the cytoplasm [14], and 
the concentrations of substances in the cells were estimated by probe cytophotometry. With each exposure 
30 cells were photographed under standard conditions with the aid of a microcamera, with highly stabilized 
constant  i l luminat ion and a combinat ion of f i l t e r s  SZS-7 and ZhS-17. The film was developed s imul t a -  
neously .  Cor re l a t ion  between the degree  of blackening of the f i lm and the intensi ty of the light flux pass ing  
through the object  undergoing pho tomet ry  was de te rmined  with the aid of a c h a r a c t e r i s t i c  curve in which 
the in tensi ty  of blackening of the f i lm was plotted against  durat ion of exposure .  M e a s u r e m e n t s  were  taken 
with the MF-2  m i e r o p h o t o m e t e r .  With each  exposure  of the p repa ra t ion  photomet ry  was c a r r i e d  out at 
30 points of  the nucleus to de te rmine  n u c l e i c  acids  and 50 points of the cy top lasm to de te rmine  the p r o -  
te in  content .  The a r e a  of the object  in pro jec t ions  of the negat ives  obtained with constant  magnif ica t ion 
was m e a s u r e d  with a p l an ime te r  and values  for  the concent ra t ion  of the t es t  substance  were  calculated by 
the equat ion 

( /O- I s ) -S  

where  I is the concent ra t ion  of the substance  in the s t rue tu re ,  S the a r e a  of the organoid,  !o the intensi ty 
of light pas s ing  through the s t ruc tu re  not containing the t e s t  substance,  I s the intensi ty of light pass ing  
through the s t r u c t u r e  with the substance ,  and y the coeff ic ient  of con t ras t .  
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The results were subjected to statistical analysis. 

EXPERIMENTAL RESULTS 

As a result of the action of methyluracil in a dose of I #g/ml for 24 h the concentration of nucleic 
acids in the cells was unchanged, but after 48 h it had risen to 120% (P <0.05). The protein content in the 
cells rose gradually to 145% (P < 0.01) after 12 h, and returned to normal (P < 0.01) after 48 h. When meth- 
yluracil was given in a dose of 5 ~g/ml no change in the nucleic acid level was observed for 6 h (P < 0.001). 
After 12 h their content had increased to 171% (P<0.001), falling to 147% (P<0.001) after 48 h. The protein 
content was increased by this dose of methyluracil to 137% (P < 0.001) after 3 h, and to 152% (P < 0.001) after 
12 h; the increase in the protein content reached its highest level (218%) after 48 h. Methyluracil in a dose 
of I0 pg/ml increased the nucleic acid concentration to 201% (P < 0o001) after 3 h, their content fell a little 
(190%) after 12 h, and returned to its initial level, which was the same as in the control series (P < 0.05), 
in the course of 24-48 h. The protein concentration was increased by this dose to 131% (P<0.02) after 3 h, 
to 159%after 6 h, and to 196% (P<0.001) after 12 h; it fell to 168%(P<0~ after 48 h. Methyluracil in 
a dose of 20 #g/ml caused a gradual increase in the nucleic acid content from 122 to 197% (P<0.00]). The 
protein concentration was increased to 220% (P<0.001) after 3 h by this dose, it fell to 128% (P<0.02) after 
12 h, rose to 157% (P<0.001) after 24 h, and to 231% (P<0.001) after 48 h. Methyluracil in doses of 30 and 
50 pg/ml caused an increase in the concentration of nucleic acids after 3 h to 158-171% (P < 0.001), with 
slight fluctuations during observation for 48 h. The protein content after a dose of methyluracil of 30 #g/ml 
was 132-145% (P < 0.001) relative to the control, compared with 150-200% (P < 0.001) after a dose of 50 ~g/ml. 

The results thus show that methyluracil, in doses of 1 to 50 ~g/ml, stimulates protein and nucleic 
acid synthesis in cells; in a dose of 20 pg/ml a gradual increase in the concentration of nucleic acids in 
the cells was observed from 122 to 197%, whereas a dose of 30 #g/ml caused a relatively stable increase 
in the protein content in the ceils after all exposures (132-145%). The results indicate an increase in the 
intensity of metabolism in the cells under the influence of methyluracil, evidently on account of the anabolic 
action of this compound. 
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