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The concentration of pseudouridine inthe urine of healthy rats and of rats with transplanted sar- 
coma 45 is  practically the same. Whole-body irradiation in a dose of 600 R~eaused pseudouridinuria in 
both groups of rats to an equal degree. 

We previously discovered an increase in the concentration of pseudouridine (PSU) in the urine of 
patients with lung cancer after therapeutic irradiation in a total dose of 2000 R [2]. However, consider- 
able individual variations in PSU excretion by these patients and an increase in its content in the urine of 
patients with [eukemias [3, 4] make special experimental investigations of this problem necessary. 

In the present investigation the excretion of PSU in the urine of tumor-bearing rats was studied be- 
fore and after irradiation. 

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

Experiments were car r ied  out on 40 male Wistar  albino rats  weighing 135-150 g. The rats were 
divided into two groups with 20 animals in each group. The 24-h excretion of PSU in their  urine was de-  
termined for  three days.  The ~ of group 1 (20 animals) then received whole-body external i rradiat ion in 
a dose of 600 R (dose rate 150 R/rain) on a 5 ~IeV l inear acce le ra tor ,  and their  PSU excret ion also was 
studied during the f i rs t  three days af ter  irradiat ion.  

The ra ts  (20) of group 2 were inculated with s a rcoma  45 (10 in t ramuscular ly  and 10 in t r ape r i -  
toaeaily). Two weeks after  inoculation, when the tumor  mass  was of considerable s ize ,  the 24-h excretion 
of PSU in the urine was again determined for 3 days.  The tumor-bear ing  rats  of both groups were then 
irradiated under the same conditions. Determinations of PSU before and after  i r radiat ion were car r ied  
out in urine collected from 20 and from 10 ram (in the groups of tumor-bear ing  animals),  and also were 
calculated per animal.  

During the experhnent  the rats were kept in metabolic cages with ar rangements  for collecting the 
urine separa te ly .  

The PSU content was determined by our suggested method for  determining PSU and thymidine s i m -  
ultaneously in the urine. 

The urine was aikalified with ammonia to  pH 11.0, the precipitated phosphates were removed,  and the 
liquid diluted with aznmonia (pg 11.0) twice. A portion of this dilution (10 ml) was applied to a c0[umn 
with the anion-exchange resins Dowex 1• 200/400 mesh,  in the formate  cycle,  measur ing 1 x 10 cm,  
prel iminar i ly  washed with 0.1 N NH4OH solution to pit above 10.0. After the urine had soaked into the 
column, 5 ml of 0.1 N NH4OH was run through, and elation was then car r ied  out with 0.1 N NH4COOH solu-  
tion (pH 7.0). The f i rs t  !5 ml of eluate contained 5- r ibosylurac i l  and thymidine. Nmnerous derivatives of 
the purines remained fixed on the column. The 15 ml of e[uate thus obtained was evaporated in vacuo at a 
temperature  of 18-20 ~ inside the evaporating liquid. The residue wasd i sso lved  in a minimal volume of 
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TABLE i. Excretion of PSU in Urine of Healthy and Tumor-Beariv.g Ra~ before 
and after ~nole-Body Irradiation in Dose of 600 R (in mg/24 h) 

Animals 

Heal thy 
T u m o r - b e a r i n g  (tumor 

inoculated i n t r a -  
muscu la r ly )  

T u m o r - b e a r i n g  (tumor 
inoculated i n t r a -  
per i toneaI ly)  

Before  i r r ad ia t ion  

1st day 

0.48 
0.39 

0.51 

3rd day 

0.35 0.56 
0.45 0 .48 

0.73 0.49 

After  i r r a d i a t i o n  

~ 3 rd day 

1.22 10.97 ,0.39 
1.o3 [ 0.76 o.41 

t 

I 

1.44 I 0.67 0.32 

I. 
d i s t i l l ed  wa te r  and an al iquot  pa r t  appl ied to Whatman 20 ch romatograph ic  paper .  Chroma tng raphy  was 
c a r r i e d  out in a s y s t e m  of i sopropyl  a l c o h o l - f o r m i c  a c i d - w a t e r  (6:3:1) for  20-25 h. Af te r  d ry ing ,  two 
c l e a r l y  defined absorp t ion  s ta ins  were  found in the u l t r achemiscope  with Rf values  for u r ac i l  of 0.64 
( 5 - r i b o s y l u r a c i l )  and 1.08 (thyraidine). The Rf values  of these  subs tances  at the solvent  f ront  we re  0.39 
and 0.67 r e s p e c t i v e l y .  The s ta ins  were  eluted with 3.5 ml 0.05 N HCI and opt ical  densi ty  de t e rmined  a t  
263 m# fo r  5 - r i b o s y l u r a c i I  and at 267 nla fo r  thymadine.  The content of these  compounds in e lua te  of 
the s ta ins  were  ca lcu la ted  f rom the coeff ic ient  of m o l a r  ext inct ion,  and f rom this value the content  in the 
24-h ur ine  was de t e rmined .  

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

The va lues  obtained for  the PSU content in the ur ine a r e  given in Table  1. 

No d i f f e rence  was found on compar ing  the level  of excre t ion  be fore  i r r a d i a t i o n  in the heat thy r a t s  
and r a t s  with s a r c o m a  45. I t  is  in t e res t ing  to note that  the PSU content  in the ur ine of r a t s ,  e x p r e s s e d  
p e r  k i lograrn  body weight ,  was 3-4 t imes  g r e a t e r  than in man [2]. A s m a l l  i n c r e a s e  in PSU content  was 
found in a n i m a l s  with in t r ape r ionea l  t u m o r s .  Externa l  whole-body i r r a d i a t i o n  in a dose  of 600 R i n -  
c r e a s e d  the exc re t i on  of PSU in the urine by 2-2.5 t imes  on the f i r s t  day a f t e r  i r r a d i a t i o n .  On the second  
day this  i n c r e a s e  was s m a l l e r ,  and on the th i rd  day the PSU Content was within normal  l i m i t s .  

A so l id  tumor  ( sa rcoma  45) thus caused no i n c r e a s e  in PSU exc re t ion  in the ur ine .  Externa l  i r -  
r ad ia t ion  was equal ly  effect ive in i nc reas ing  PSU excre t ion  both by heal thy an ima l s  and by ra t s  with 
t umors .  

The fact that leukemias are accompanied by increased PSU excretion, while this is not observed in 
the presence of Solid tumors, is evidence of specific disturbances in metabolism of transfer RNA in 
patients with leukemias. The view is held [5] that the turnover of transfer RNA in the leukocytes is faster 
in patients with le~kemias. As we showed in previous experiments with C 14-orotic acid, the source of the 
increase in PS[J in the urine after whole-body irradiation is increased breakdown of transfer RNA syn- 
thesized before irradiation [I]. 
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