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Activity of acid deoxyr ibonuclease  (DNAase II) was invest igated in t i s sues  of the ra t  thymus 
and spleen (at in terva ls  of 3 h during the 24-h period).  The an imals  we re  kept in ar t i f ic ia l  
l ighting f rom 5 A.M. to 5 P. M. Invest igat ions of the lymphoid t i s sue  revea led  a w e l l - m a r k e d  
diurnal  rhy thm of DNAase II  act ivi ty.  The g r e a t e s t  i nc r ea se  in act ivi ty of this enzyme was 
observed  during the evening and night (8 P. M~ A. M.), with a s m a l l e r  peak  at 11 A. M. 
Activity diminished in the morn ing  (5-8 A. M.) and afternoon (5 P.M.).  Analysis of the l i t e r a -  
ture  on acid DNAase function in animal  t i s sues  and of pe rsona l  observa t ions  suggested a r e -  
lat ionship of cause  and effect  between the diurnal  rhythm of DNAase II  act ivi ty  and p r o c e s s e s  
of DNA c a t a b o l i s m  in rapidly  renewed t i ssues .  

A p rob l em of c u r r e n t  impor tance  in chronobiology is the nature  of rhythmic  p r o c e s s e s  in the cell .  
According to one view [11], the b iochemica l  bas i s  of m e c h a n i s m s  of diurnal  rhy thms  is fo rmed  by  the b r e a k -  
down and synthes is  of b iological ly  impor tant  m a c r o m o l e c u l e s  (proteins and nucleic acids). 

This  causa t ive  link between the diurnal  rhythm of mult ipl icat ion and renewal  of cel ls  and nucleic m e t a -  
bo l i sm  is re f lec ted  in the l i t e r a t u r e  on the diurnal  per iod ic i ty  of synthes is  of nucleic acids and the i r  concen-  
t ra t ion  in animal  t i s sues  [3, 4, 6, 12]. 

R e m e m b e r i n g  that  the ca tabo l i sm and anabol i sm of nucleic acids takes  place  through a sy s t em of 
enzymic  reac t ions ,  it can be postula ted that  the diurnal  me tabo l i sm of these acids is Controlled by  changes 
in the act ivi ty  of the par t i c ipa t ing  enzymes .  

In the invest igat ion desc r ibed  below the diurnal  act ivi ty  of one of the enzymes  p r e s e n t  in animal  t i s -  
sues  with a high intensi ty  of DNA metabo l i sm,  acid deoxyr ibonuclease  (DNAase), was studied. 

As a hydrolase ,  acid DNAase is main ly  respons ib le  for the hydrolyt ic  breakdown of DNA [8]. The 
enzyme not only pa r t i c ipa te s  in the d isposa l  of nuclear  ma t e r i a l  in physiologica l ly  dying cel ls  but also,  as 
PokrovsMi  and Tute l 'yan  have shown, it has  a r econs t ruc t ive  function [5]. F r a g m e n t s  fo rmed  during hydro l -  
ys is  can be used to f o r m  new DNA requi red  for  the vi tal  act ivi ty  of the cell .  The role  of DNA depo lymera se s  
not only in the catabol ic  but also in the anabolic m e t a b o l i s m  of DNA m u s t  also be  mentioned [10]. 

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

Exper imen t s  we re  c a r r i e d  out on 80 ma le  Wis tar  r a t s  weighing 150-200 g. For  1 month the an imals  
we re  kept under s t r i c t  conditions of i l luminat ion (art if icial  lighting, intensi ty  150-200 lx, durat ion 12 h 
daffy - f r o m 5 A .  M. to 5 P. M.). Eve ry  3 hours  five an imals  f rom each of the two exper imen ta l  groups were  
decapi ta ted.  The spleen and thymus were  removed,  and the i r  t i s sues  analyzed for  acid DNAase act ivi ty  by  
a spec t ropho tomet r i c  method based  on the i nc rea se  in content of ac id-soluble  products  with enzymic  hydro l -  
ys i s  of DNA opt ical ly  act ive at 260 mp [15]. DNA with a mo lecu la r  weight of 6 x 106, i sola ted by the d e t e r -  
gent method [13], was used as the subs t ra te .  
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Fig. 1 Fig. 2 

Fig. I. Diurnal rhythm of acid DNAase activity in rat thymus. Con- 
tinuous line represen ts  enzyme aotivity in t issue homogenates,  broken 
line - nonsedimentable activity. Empty and filled c i rc les*  cor respond 
to experimental  points obtained for  different groups of a n i m a l s . . 4 b -  
sc issa ,  t ime of day (in h); ordinate, enzyme activity (in percent  of mean 
for 24-h period). 

Fig. 2. Diurnal rhythm of acid DNAase activity in rat  spleen. Legend 
as in Fig. 1. 

Activity of the enzyme was determined in t issue homogenates and supernatant  (nonsedimentable ac t i -  
vity) obtained after  ul tracentrifugation of a t issue suspension at 105,000 g. Activity was calculated per  gram 
wet weight of t issue.  

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

The resul ts  of investigation of the dynamics of diurnal enzyme activity in the animals of the two ex- 
per imental  groups are  shown graphical ly  in Figs. 1 and 2. (Each point on the curves  was obtained by anal- 
ysis  of t i ssues  taken f rom five animals.) The resul ts  show marked fluctuations in the diurnal activity of 
ac id  DNAase in the organs studied. 

The curve of enzyme activity in homogenates of the thymus (Fig. 1) is bimodal.  Its max ima  fell at 
11 A. M. and 8 P. M. and its mimina  at 8 A. M. and 5 P. M. The diurnal rhythm of acid DNAase activity 
in homogenates of the spleen was bas ica l ly  of the same cha rac te r  as in the thymus.  The only exception was 
the position of the second maximum, which was displaced to the night (2 A. M.). The maximal deviation of 
enzyme activi ty f rom the mean value for the 24-h period for the thymus was about 30% at the maximum and 
407o at the minimum, while for  the spleen it was 407o at the two ext remes .  Consequently, differences in the 
acid DNAase activity at the points of maximum and minimum for the two organs were s imi la r  and amounted 
to 70-807o. However, compared  with the spleen, the diurnal rhythm of acid DN.4ase activity in thymus homo- 
genates was m o r e  c lear ly  defined, evidently because  of the more  homogeneous cel lular  composition of the 
t issue of that organ. 

Acid DNAase is local ized mainly in lysosomes  [9], where it occurs  in an inactive, latent state. Since 
activation of the enzyme is la rge ly  connected with its l iberation from membrane  s t ruc tures ,  the diurnal 
rhythm of this p roces s  was investigated. It follows f rom the curves (broken lines) in Figs. 1 and 2 that 
nonsedimentable activity in the t i ssues  studied, just as in the homogenates,  does not remain  constant during 
the 24-h period.  The highest increase  in activity (by more  than 1007o)was observed at night ! 1 P .  M. - 2 A. M:), 
whereas  in the morning and afternoon the activity of the enzyme was below the mean value for the 24 hours.  
The resul ts  indicate a possible role of membrane  mechanisms of enzyme activation in the regulation of the 
diurnal activity of the acid hydrolases .  

The observed diurnal rhythm of acid DNAase activity co r re la t e s  with the intensity of DNA metabol ism 
in the t issues .  Diurnal per iodic i ty  of the enzyme was observed only in rapidly renewed t issues  (spleen, 

*As inRuss ianor ig ina l .  Circ les  not p resen t  in f igure in original.  - Publisher .  
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thymus).  Attempts to detect  a diurnal  rhythm of acid DNAase activity in the l iver  were  unsuccessful .  The 
activity of the enzyme in this organ was p rac t i ca l ly  the same at all t imes  of day and night. 

The bas ic  p rob lem for  solution is to identify with which aspect  of DNA metabol ism - anabolic or cata-  
bolic - the diurnal  rhythm of acid DNAase act ivi ty is connected. According to the l i t e ra tu re  [1, 7], the curve  
of the diurnal r h y t h m  of mi tos is  in the lymphoid t i s sues  of animals is nnimodal in charac te r ,  by contras t  
with the bimodal diurnal  curve  of enzyme activity;  the t ime of the maximum and minimum of mi tos is  does 
not coincide with the e x t r e m e s  of the diurnal rhythm of DNAase act ivi ty obtained in the p resen t  exper iments .  
It can accordingly  be postulated that the diurnal per iodic i ty  of DNAase activity is not connected with one of 
the essent ia l  components of the biochemical  mechanism of mitotic rhythm, namely anabolism of DNP [2]. 
This hypothesis  is supported by information in the l i t e ra tu re  showing that acid DNAase activity is unchanged 
during the inter~sification of synthesis  caused by increased  pro l i fe ra t ion  of cells  in the regenera t ing  l iver  
[14]. Meanwhile, special  exper iments  to de te rmine  the percentage  of dead cel ls  in the spleen and thymus 
during the 24-h per iod revea led  pat terns  analogous to the diurnal per iodic i ty  of acid DNAase act ivi ty (coin- 
cidence with the t imes  of the ex t r eme  points of the bimodal diurnal  curves) .  Evidence that the diurnal  p e r -  
iodicity of the enzyme is connected with DNA catabol ism is also given by the per iod ic i ty  of local izat ion of 
the enzyme dur ing the 24-h per iod;  this is re f lec ted  in changes in the nonsedimentable activity,  which may  
be connected with autolytic breakdown of the cel ls  during the i r  physiological  death. 

Consequently, the mos t  probable  hypothesis  is that the diurnal  per iodioi ty  of acid DNAase activity 
detectable  in lymphoid t i ssues  is connected mainly with the per iod ic i ty  of DNA catabolism. 
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