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F r o m  4-6  h a f t e r  whole-body x - r a y  i r r ad ia t ion  (65.0 R) the  thymidine level  in the organs  (spleen, k id -  
neys ,  l iver )  r i s e s  and this is followed by an i nc r ea se  in i ts  exc re t ion  in the ur ine .  Expe r imen t s  on a d r e n a -  
I ec tomized  a n i m a l s  showed that  adrena l  co r t i ca l  ho rmones  r educe  the pos t rad ia t iona l  nucleos idur ia .  

I r r ad i a t i on  causes  defini te d i s tu rbances  of DNA m e t a b o l i s m  man i fes t ed  by a cons iderab le  i n c r e a s e  in 
the exc re t ion  of nueleos ides  [1, 5-7,  9], especi~dly Shymidine [2-4], in t h e u r i n e .  This  can be used as  an 
e a r l y  d iagnost ic  t e s t  of radia t ion injury.  

The object  of this invest igat ion was  to examine  the m e c h a n i s m s  caus ing  an i n c r e a s e  in thymidine ex -  
c re t ion  in the ur ine .  The hypothes is  that  the ma in  cause  of it  is breakdown of DNA in rap id iy  regenera t ing  
t i s s u e s ,  and that  some  contr ibut ion is made  by imhibitionof DNA syn thes i s ,  l ead ing  to the accumula t ion  on 
unused p r e c u r s o r s  of  DNA in the t i s s ue s ,  was  ~ested. An a t t e m p t  %vas a ls0  made to inves t iga te  the role  of 
ho rmona l  f a c to r s ,  notably  ad rena l  h o r m o n e s ,  in changes in the nucleoside level  in the t i s sues  and urine 
a f t e r  i r rad ia t ion .  

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

It was shown by  c h r o m a t o g r a p h y  on p a p e r  and on ion-exchange r e s in s  that 4-6  h a f t e r  whole~b0dy x-: 
r a y  i r r a d i a t i o n  of r a t s  in a dose  of 650 R a max ima l  i nc r ea se  in the thymidine level  takes  place:  in the 
sp leen ,  l i ve r ,  and kidneys  up to 52.1 ~ G.3, 2.2 _~ 0.9, and 14.5 ~-6.3 ~ m o l e s / g  t i s sue  respec t ive ly .  I m m e d i a -  
t e ly  a f t e r  this i nc rease  in the thymidine concent ra t ion  in the t issues~ its  exc re t ion  in the urine inc reased ,  
r each ing  a m a x i m u m  6 - 1 2 h a l t e r  i r r ad ia t ion  (Fig. 1). In s a m p l e s  of urine col lec ted  dur ing the per iod of 
m o s t  s e v e r e  block of DNA synthes i s  (in the f i r s t  6 h a f t e r  i r rad ia t ion) ,  the i nc r ea se  in thymidine concen-  
t r a t ion  was not so  m a r k e d  and was due to an  addit ional  f a c t o r -  d i s turbance  of the convers ion  of thymidine 
into f l - amin0 i sobu ty r i c  acid .  The r e s u l t s  obtained demons t r a t e  the leading role  of DNA caLuboIism in the 
product ion  of pos t rad iona t  thymidinur ia .  This  is conf i rmed  by  r e su l t s  obtained dur ing invest igat ion Of the 
ac t i v i t y  of enzymes  re spons ib le  for  the s3mthesis ( thymidyla te  s y a t h e t a s e ) a n d  b reakdown (5-nucleot idase)  
of thymidine monophosphate  (TMP) in the body. Inhibition of thymidyta te  syn the tase  ac t iv i ty  was found in 
the l i v e r  of r a t s  i r r a d i a t e d  in doses  of 850, 600, and 300 R (dose ra te  165 R / r a i n )  5 h a f t e r  hepa tec tomy 
(Fig. 2). 

Af t e r  i r r ad ia t ion  in a dose of 300 R the thym[dyla te  syn the tase  a c t i v i t y  was lowered by  57%, and in 
doses  of 600 and 850 R, by 64 and 66% respec~iye ly  c o m p a r e d  with the no rma l  level .  Blocking of TMP for:- 
mar ion  and,  consequent ly ,  of the fo rmat ion  of th~Tnid~ne de novo m a y  indicate ~ a t  the i nc rea se  in thymidine 
concent ra t ion  in the t i s sues  and urine a f t e r  i r r ad ia t ion  is m o r e  p a r t i c u l a r l y  the r e su l t  of inc reased  DNA 
breakdo,~a.  A s t a t i s t i ca l ly  siZ~aif:ic~nt i nc r ea se  in o~-nucleo,~a~e act ivi ty  ~ z s  found in eZir~c~s of the spleen 
and smal l  intest ine 24 ap~d 72 h a f t e r  i r r ad ia t ion  of ~-ats in a d0~e of 850 R,  i .e . ,  in the n~cleosides  in the 
tissues and urine. However, the 5~n~e~eot[dase ~.ctivity ef the tissues is e~_~remely high ~nder normal con- 
ditions also [8], For this,reason, even ~,1~.ou.'~'~. " ~ ma~<ed ~.r these er~-z~%~nes bring about intensive 

(Presented by Active ~{emb~:~r-0f the Ac~.deray of :%led'cal Sciences of the USSI% P. D. Gorizon~:ov). 
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Fig. I. Dynamics of excretion of thymidine 01) 
and fl-aminoisobutyrie acid (]3) in the urine (in 
pmoles/12 h) of rats under normal conditions 
and after whole-body x-ray irradiation in a 
minimal absolutely lethal dose (650 R). White 
circles represent Mmean * m for each time of 
observation; dark circles, Mmean �9 m for its 
differences from normal, are statistically sig- 
~ificanto Shaded areas give normal values of 
Mmean ~:m. Ar row indicates moment  of i r r a -  
diation. Excret ion a t  the point 6 h a f te r  i r r a -  
diation given in/~moles over a per iod  of 6 h. 
Level  of excre t ion  at  the point 48 h a f te r  i r r a -  
diation was obtained by dividing excre t ion  over  
the per iod f rom 24 to 48 h by 2. 
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Fig. 3. Excre t ion  of the nacleosides desoxy-  
eytidine {A), thymidine (B), and desoxyuridine 
(C), ( in/~moles/diuresis)  in the urine of intact 
(1) and adreea lec tomized  (2) r a t s  before and 
a f t e r  7 - r a y  i r radia t ion  (Co s~ in a minimal  ab -  
solutely let~hal dose (800 R). 
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Fig. 2. Thyrnidylate syn- 
thetase activity of regene- 
rating liver of rats (in 
#moles) before and after 
T-ray irradiation (Co ~~ 
in doses of 300, 600, and 
850 R. 

breakdo~na of nucleotides appearing as a result of in- 
Creased DNA breakdown, leading to an increase in the 
concentration of desoxynucleosides in the tissue and 
urine of irradiated animals. 

Adrenal hormones definitelY reduce the post- 
radiational nucleosiduria effect: in adrenalectomized 
(4 days before irradiation) animals the levels of deso- 
xycytidine, thymidine, and desox3~ridine in the urine 
increased during the first day after irradiation by 
100,c compared with their levels in Control irradiated 
rats (Fig. 3). 
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