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Inhibition ofdeoxyr ibonucleaseI  (DNase D in the urine of monkeys was found on the l s t -S th  
days af ter  i r radiat ion in a dose of 620 R (LD80_90/45) and an increase  in the activi t ies of 
DNases I and II was observed on the 20th-30th days. Excret ion of protein with the urine 
was indistinguishable f rom normal  until the 8th day and above normal  f rom the 10th to the 
30th days.  The increase  in DNase activity during this period cor re la t e s  with the beginning 
of regenera t ion  of the hematopoiet ic  t issue.  

Acute i r radiat ion of an animal leads to death of the cells  and disappearance of the radiosensi t ive t i s -  
sues,  but af ter  i r radiat ion in sublethal doses these p roces se s  are  replaced by a stage of intensive cell p ro -  
l iferation and regenerat ion.  During the f i rs t  days af ter  i r radiat ion,  activation of enzymes causing fe rmen-  
tation of the DNA molecule,  namely  DNases I and II, is observed [6, 7, 10, 11, 13]. These resu l t s  have been 
obtained on small  l abora tory  animals .  Few investigations have been ca r r i ed  out on higher mammals  [2, 8, 
9]. Species differences have not been studied, and activity of nucleases  in the period of regenera t ion has 
received vi r tual ly  no investigation. Analysis  of the changes in activity of the DNases in the destruct ive 
phase as well as in the period of regenera t ion after  i r radiat ion is of undoubted interest .  

The object of the investigation descr ibed below was to study activity of the DNases in the urine of 
monkeys with radiation s ickness .  

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

Exper iments  were  ca r r i ed  out on monkeys (Macaca mulatta) of both sexes weighing 2-4 kg and kept 
on an ord inary  diet. The animals were  i r radia ted in a dose of 620 R (LD80_90/45, Co ~~ ~/ r ays ,  dose rate 
36.5 R/ ra in) .  The 24-h specimen of the monkeys '  urine was collected, 0.2 ml chloroform added as a p re -  
servat ive ,  and the fluid was f i l tered and frozen.  Activity of the DNases was tested af ter  2-3 weeks,  for 
which purpose the samples were  thawed and fi l tered.  This t rea tment  of the mater ia l  had no effect on the 
activity of these enzymes.  

Activity of DNase I and DNase II was determined v i scos ime t r i ca l ly  [1], using the equation of Laskov-  
sky and Zajdela in Bening 's  modification [1] for  the calculations,  and the resu l t s  were expressed  in conven- 
tional units based on the 24-h sample of urine.  Prote in  was determined by Lowry ' s  method [12] in aliquots 
of urine dialyzed against distilled water  for  24 h. 

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

It will be c lear  f rom Fig. 1 that the activity of DNase I in the urine of normal  animals was 7220 ~- 500 
units per  d iures is .  Activity of DNase II was significantly lower,  namely  1230 * 340 units per  diuresis .  I r -  
radiation of these animals caused sharp changes in the activity of these enzymes:  activity of DNase I fell 
f rom the f i rs t  until the 8th day after  i r radiat ion by 42-72% of the normal  level, and increased by 96-244% 
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Fig. 1 Fig. 2 

Fig. 1. Change in act ivi ty  of DNases  in urine of monkeys  at va r ious  s tages  of radia t ion s ick-  
ness .  Absc i s sa ,  t ime a f t e r  i r rad ia t ion  (in days); ordinate ,  ac t iv i ty  of DNases (in convention-  
al units x 100). 1) Act ivi ty  of DNase I in intact  an imals ;  2) act iv i ty  of DNase I a f t e r  i r r a d i a -  
tion; 3) ac t iv i ty  of DNase 1] in intact an imals ;  4) act iv i ty  of DNase II a f te r  i r rad ia t ion .  Here ,  
and in Fig. 2: broken l ines  denote sca t t e r ;  points differ ing signif icant ly f r o m  normal  a re  
c i rc led .  

Fig. 2. Excre t ion  of prote in  with urine of monkeys  during s tages  of radiat ion s ickness .  Ab-  
s c i s sa ,  t ime  a f te r  i r rad ia t ion  (in days);  ordinate ,  prote in  content (in mg pe r  d iures i s ) .  1) 
Intact  an imals ;  2) i r r ad ia t ed  an imals .  

on the 20th-30th day (P < 0.05) ; act ivi ty  of DNase lI was  indist inguishable f r o m  norma l  until the 15th day 
but 128% higher  than normal  between the 20th and 30th days  of radia t ion  s i ckness .  

Changes in the prote in  content in the urine of the intact and i r r ad ia ted  monkeys  a re  given in Fig.  2. 
The quantity of pro te in  excre ted  with the ur ine of the i r r ad ia ted  monkeys  f r o m  the 1st to the 8th day was  
20-30 mg p e r  d iu re s i s ,  indist inguishable f r o m  norma l .  On the 10th day the pro te in  concentra t ion in the 
urine was  r a i s ed  to 106 mg,  while between the 15th and the 30th days  a f t e r  i r rad ia t ion  it va r i ed  f r o m  58.8 
to 72 mg pe r  d iu res i s  (P < 0.05). 

Compar i son  of the r e s u l t s  given in Figs .  1 and 2 shows that the dynamics  of the change in enzyme 
act ivi ty  did not coincide with f luctuations in the prote in  concentra t ion in the ur ine .  The sharp  inhibition of 
DNase I act ivi ty  f r o m  the 1st to the 8th day took place against  the background of a pro te in  concentra t ion  in-  
dist inguishable f r o m  n o r m a l ,  while the per iod of maximal  inc rease  in act ivi ty  of the enzymes  (20th day) 
did not coincide with the t ime  of the max imal  i nc rea se  in prote in  excre t ion  with the urine (10th day). 

The c h a r a c t e r  of the changes  in the ac t iv i ty  of DNases  I and II and in the pro te in  concentra t ion in the 
urine of the i r r ad ia ted  monkeys  sugges ts  that the m e c h a n i s m s  leading to an inc rease  in the pro te in  u rea  
and an inc rease  in the act ivi ty  of these enzymes  a re  different .  

It is in te res t ing  to com pa re  the changes in act ivi ty  of the DNases  in the urine of the monkeys  with the 
changes in excre t ion  of deoxycytidine (dC), one of the mos t  impor tan t  metabol i t es  of DNA, descr ibed  p r e -  
v ious ly  [3]. The w o r k e r s  cited r e p o r t  hype rexc re t ion  of dC on the 1st ,  6th, 8th, 18th, 21st ,  24th, and 27th 
days  a f t e r  i r rad ia t ion  and they link the i n c r e a s e d  el imination of dC on the f i r s t  day with intensive b r e a k -  
down of DNA of the rad iosens i t ive  t i s sues ,  and in the per iod f r o m  the 18th to the 27th day with inc reased  
DNA me tabo l i sm  following the beginning of regenera t ion  of the hematopoie t ic  t i ssue .  No inc reased  ac t iv i ty  
of the DNases  was  found in the monkeys '  ur ine during the f i r s t  day a f t e r  i r rad ia t ion .  However ,  the DNase 
level  under  no rma l  conditions was high enough to hydrolyze  the DNA of the d is in tegra t ing t i s sues  and to 
provide  for  the inc reased  excre t ion  of degradat ion products  (dC) in the ur ine ,  as mentioned above.  Inhibi-  
t ion of DNase I ac t iv i ty  during the f i r s t  day could be de te rmined  by l ibera t ion  of the inhibitor of this  enzyme 
f r o m  the d is in tegra t ing  t i s sues ,  where  it is  p r e sen t  in l a rge  amounts .  P robab ly  the inc rease  in DNase 
act ivi ty  in the per iod  f r o m  the 15th to the 30th day, coinciding with inc reased  excre t ion  of dC, owed its o r i -  
gin at this  per iod  to r egene ra t ive  p r o c e s s e s ,  for  some inves t iga tors  have noted a co r re la t ion  between ac t iv -  
i ty of the DNases  and the level  of mitot ic  tictivity [14], the intensi ty  of DNA biosynthes i s ,  and the r a t e  of 
growth of the t i s s ue s  [5]. 
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Changes in the activity of the DNases in the urine of irradiated animals in the period of tissue break- 
down thus differ in different species: in rats  the activity of both DNase I and DNase II is increased [10, 11], 
in dogs the activity of only DNase II is increased [8], while in monkeys, as the present results  show, DNase 
I is inhibited and no changes are found in the activity of DNase II. In the period of regeneration an increase 
in the activity of these enzymes was observed in both monkeys and dogs [2].* 
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