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Af te r  T - r a y  i r radia t ion ,  immunizat ion,  adminis t ra t ion  of cor t i sone,  and burns  the excre t ion  
of thymidine in the ur ine  of r a t s  i n c r e a s e s .  I r rad ia t ion  produces  the g r e a t e s t  i nc r ea se  in 
excret ion.  The action of these  fac tors  leads to an approx imate ly  equal i nc r ea se  in excre t ion  
of f i -aminoisobutyr ie  acids in the ur ine.  

The pos t rad ia t ion  i nc rea se  in excre t ion  of desoxynucleosides  (desoxycytidine and thymidine) in the 
ur ine  of an imals  and man can be used as an ea r ly  diagnostic  t es t  of radia t ion damage.  Among the metabol ic  
tes t s  of radia t ion damage  in an imals  (rats) ,  nuc leos idur ia  is  the mos t  rad iosens i t ive  index, with p r e c i s e  
dependence on dosage and with a high re la t ive  ra te  of i nc rea se  [1, 2, 6, 7, 9, 10, 13-15, 17]. 

However,  i t  has not yet  been d i scovered  to what extent nucleos idur ia  is  specif ic  for  the i r r ad ia t ed  
organ ism.  P a r i s e k  and c o - w o r k e r s  [7] did not obse rve  an i nc rea se  in the excre t ion  of desoxycyt idine in the 
ur ine  of  r a t s  during the f i r s t  day a f te r  s e v e r a l  types  of  t r ea tmen t  accompanied by m a s s i v e  death of  ce l l s  
(extensive third degree  burns,  multiple f r a c t u r e s  of both l imbs,  necrot ic  i n f l ammato ry  changes a f te r  in jec -  
tion of fo rmal in  into the a n i m a l ' s  foot). Yakubovic and c o - w o r k e r s  [18] found a definite i n c r e a s e  in the con-  
centra t ion of desoxycytidine in the ur ine  during the f i r s t  day a f t e r  injection of hydrocor t i sone  into ra ts ,  
causing dis in tegra t ion of lymphocytes .  

The object  of the p r e s e n t  invest igat ion was to study the excre t ion of thymidine and i ts  breakdown p r o -  
duct f l -aminoisobutyr ic  acid (BAIBA) in ra t s  a f te r  exposure  to var ious  fac to r s  causing des t ruc t ion  of t i s sue  
cel ls :  7 - r a y  i r rad ia t ion  (C@~ s eve re  third degree  burns ,  immunizat ion,  and admin is t ra t ion  of h y d r o e o r t i -  
sone. 

Increased excretion of BAIBA in the urine is nonspecific for the irradiated animal and also takes place 
in a number of diseases accompanied by cell destruction [6, i i ,  16]. During exposure to the above-mentioned 
pathogenetic factors, it was therefore decided to compare the levels of excretion of thymidine and BAIBA 
in the urine. 

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

Exper imen t s  were  ca r r i ed  out on 120 noninbred male  ra t s  weighing 170-200 g, which were  kept in 
me tabo l i sm cages  on an o rd inary  diet. 

The animals  (20) of group 1 rece ived  whole-body T - r a y  i r rad ia t ion  in adose  of 500 R on an t~GO-2 
appara tus  (dose ra te  640 R/min) .  The animals  (40) of group 2 were  immunized  by i n t r a m u s c u l a r  injection 
of hea t -k i l led  vacc ine  of Salmonella pa r a typhosa  Bres l au  (1 bil l ion bac t e r i a l  cel ls  in 0.5 ml solution). Thi rd  
degree  bu rns  were  inflicted on the 40 an imals  of group 3. The burned a r e a s  in the l umbosac ra l  region 
covered  10-15% of the a n i m a l ' s  body sur face .  The 20 an imals  of group 4 rece ived  an in t raper i tonea l  in jec -  
tion of hydrocor t i sone  in a dose  of 5 mg/100 g body weight (1.3-1.6 ml of  the p r e p a r a t i o n  manufactured  by 
Gedeon Richter ,  Hungary).  
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Fig. 1. Dynamics  of excre t ion  of t hym i -  
dine in ur ine  of r a t s  a f t e r  var ious  p r o c e -  
dures :  1) i r rad ia t ion ;  2) immunizat ion;  
3) hydrocor t i sone ;  4) burns .  C i rc les  de -  
note values  differ ing signif icant ly f r o m  
or ig inal  level.  Ver t i ca l  l ines on curves  
show biological  s c a t t e r  of values.  
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Fig. 2. Dynamics of excretion of BAIBA 
in urine of rats after various procedures. 
Legend as in Fig. I. 
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Thymidine was de te rmined  by Mazur ik ' s  method [5], 
BAIBA by Bowden' s method [12] (in a modificat ion using the 
Soviet KU-1 ion-exchange res in ,  ch romatography  of amino-  
acid ex t r ac t s  on pape r  was c a r r i e d  out in a sy s t em of no rma l  
b u t a n o l - f o r m i c  a c i d - w a t e r  in the ra t io  75:15 : 10). Thymi -  
dine and BAIBA in the 24-h ur ine  of the an imals  were  d e t e r -  
mined for  11-25 days a f t e r  each p rocedure .  The resu l t s  ob- 
tained were  subjected to s ta t i s t ica l  analys is  by Student 's  
method. 

Data for  excre t ion  of thymidine in the ur ine of r a t s  
during the 24 h a f t e r  i r rad ia t ion ,  injection of co r t i sone ,burns ,  
and immuniza t ion  a re  shown in Fig. 1. After  i r rad ia t ion  of 
the animals ,  the excre t ion  of thymidine reached a max imu m 
during the f i r s t  day, when it was 5-6 t imes  above the back -  
ground level ,  and l a t e r  a f te r  i r r ad ia t ion  its content in the 24- 
h ur ine  was below the control  value. After  injection of hydro-  
cor t i sone ,  a significant  i nc r ea se  in thymidine excre t ion  was 
found on the f i r s t ,  third,  and seventh days (by 3-4 t imes) ,  on 
the 10th, l l t h ,  and 24th days a f te r  th i rd  degree  burns  (by 2.6 
t imes) ,  but only on the 13th day a f te r  inject ion of vaccine  to 
produce  immunizat ion  of the an imals  (by 1.5 t imes) .  

Data for  the excre t ion  of BAIBA in the ur ine  during the 
24 h a f te r  these  p r o c e d u r e s  a re  given in Fig. 2. Af ter  i r r a d i a -  
t ion of the animals ,  excre t ion  of BAIBA with the ur ine  reached 
a m a x i m u m  during the f i r s t  day, when it  was 2.5-3 t imes  
above the background value; la ter ,  a f te r  i r rad ia t ion ,  changes 
in the BAIBA content in the 24-h ur ine  were  not s ta t i s t i ca l ly  
significant.  After  burns ,  a significant  i nc rea se  in the e x c r e -  
t ion of BAIBA in the ur ine  o c c u r r e d  on the second, third,  
11th, and 25th days (on the ave rage  by 2.5 t imes) ,  af ter  i m -  
munizat ion of the an imals  on the seventh,  eighth, ninth, and 
10th days a f t e r  injection of vaccine  (on the ave rage  by 2.5 
t imes) ,  and a f t e r  injection of hydrocor t i sone  on the f i r s t ,  
second, third,  and seventh days (on the ave rage  by 1.5 t imes) .  

All the pathogenetic  fac tors  tes ted  thus inc reased  the 
excre t ion  of thymidine and BAIBA in the r a t s '  urine.  How- 
ever ,  the degree  and t imes  of i nc r ea se  in thymidine e x c r e -  
t ion d i f fered  a f t e r  each of the four  types of p rocedure .  As 
r ega rds  the degree  of i nc r ea se  in thymidine excret ion,  the 

f i r s t  p lace  goes to i r rad ia t ion ,  followed (in descending order)  by injection of hydrocor t i sone ,  burns ,  and 
immunizat ion.  By con t ras t  with excre t ion  of thymidine in the ur ine,  the degree  of i nc r ea se  of BAIBA ex-  
c re t ion  a f t e r  th ree  types  of p r o c e d u r e  ( i r radiat ion,  burns ,  immunizat ion)  was approx imate ly  equal, and it 
was somewhat  l e s s  only a f te r  injection of hydrocor t i sone .  On the f i r s t  day a f te r  these  var ious  p rocedures ,  
a s t a t i s t i ca l ly  s ignif icant  i n c r e a s e  in the excre t ion  of thymidine and BAIBA in the ur ine  took place  only 
a f t e r  i r r ad ia t ion  and inject ion of hydrocor t i sone ,  and it  was mos t  marked  a f te r  i r radia t ion.  After  i r r a d i a -  
tion of the ra t s  the i n c r e a s e  in excre t ion  of thymidine in the ur ine  was twice as g rea t  as the i nc rea se  in 
excre t ion  of BAIBA in the  ur ine.  

The i n c r e a s e  in excre t ion  of BAIBA and thymidine between the f i r s t  and seventh days a f t e r  inject ion 
of hydrocor t i sone  and the i n c r e a s e  in excre t ion  of BAIBA on the second and third days a f te r  burns  can be 
a t t r ibuted to breakdown of ce l l s  in the damaged t i s sues .  The i n c r e a s e s  in content of BAIBA and thymidine 
in the ur ine  in the l a t e r  per iods  a f te r  burns  (on the 10th-25th days) coincides with the beginning of p r o -  
c e s s e s  of t i s sue  r e p a i r  [4]. The i nc r ea s e  in excre t ion  of BAIBA f r o m  the seventh to the l l t h  days and of 
thymidine on the 13th day af ter  immuniza t ion  of the an imals  was probably  the resu l t  of death of some 
p l a s m a  ce l l s  p reced ing  the l ibera t ion  of antibodies into the blood s t r e a m  [3, 7]. 
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The results of these experiments show that thymidinuria may be due to two principal causes: 1) mui- 
tiple destruction of tissue cells (especially lymphocytes) by the pathogenetic factors used at different times 
after  the beginning of the procedure,  and 2) by the processes  of tissue repair,  accompanied by an increase 
in the quantity of DNA precursors  formed de novo. However, since selective destruction of cells of rapidly 
renewed tissues and of lymphoid tissue in the ear l ies t  stages after exposure to the procedure is one of the 
"crit ical" effects of ionizing radiation, the determination of an increase in the content of desoxynucleosides 
and, in particular,  of thymidine in the urine can be used as a highly sensitive indicator of radiation damage. 
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