
VOL. 2 8  (I958) SHORT COMMUNICATIONS 209 

The nucleic acid of phage M 4 was  analysed to find whether  HMC or cytosine was present .  
A sample of M 4 was hydrolysed wi th  88 % (v/v) formic acid, used by  WYATT AND COHEN 7 to 
isolate HMC, and the purine and pyr imidine bases were separated on paper  ch roma tog rams  
developed in isopropanol/HCl s. The spots  were located by  u.v. pho tog raphy  and the  spot  corre- 
sponding to cytosine f rom t h y m u s - D N A  cut  out  and eluted. The "cy tos ine"  from phage  M4 was  
identical with cytosine from t h y m u s - D N A  as regards n.y. absorpt ion  spectra  in o.i  N HC1 and 
in o.i N N a O H  and RF value on paper  ch romatograms  developed with n-butanol/NH3".  HMC is 
markedly  different f rom cytosine by these criteria. 

Thus  a l though phage M4 does not  contain HMC, the DNA metabol i sm of cells infected 
wi th  it is similar in its response to chloramphenicol  to t h a t  of E. eoli B infected with T2, an 
HMC-containing phage. I t  is therefore unlikely tha t  the requi rement  for pr ior  protein  synthesis  
is connected with the presence of HMC in the infecting phage. The reason for the  requi rement  
or non-requi rement  m a y  ra the r  be connected with the absence or presence of genetic homology 
between the phage and the host  bacter ium. 
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Radiation-induced alteration of splenic-DNase II activity in sucrose and 
aqueous homogenates 

Several theories1,2, 3 have been proposed to explain the increase in desoxyribonnclease I I  (DNase 
I I )  act ivi ty  per  mg wet  weight in the lymphoid  t issues of irradiated rats,  but  none of the proposed 
mechanisms has been established as the modus operandi. Since it has been shown tha t  i r radiat ion 
of isolated mi tochondr ia  wi th  large doses of X-rays  or y-rays  increases the measurable  activity 
of the DNase  ID, it was considered of interest  to determine whe the r  or not  damage of DNase-  
containing subcellular par t icula tes  in lymphoid t issue i rradiated in vivo might  account  for all 
or pa r t  of the observed increase in enzymic activity.  Therefore, the DNase I I  act ivi ty of the 
spleen of non-irradiated and control rats  was assayed in separate  por t ions  of t issue homogenized 
in media which ei ther preserve or destroy par t iculate  subcellular s t ructures .  

Male Sprague-Dawley ra ts  each weighing i8o-2oo g were either sham-ir radia ted or exposed 
to 756 R of X-rays,  using radiat ion factors previously described 5. 24 tl later, spleens and t h y m u s  
glands were removed, weighed and bisected. One-half of each organ was homogenized in distilled 
wate r  and the other  half  in o.44 M sucrose using a loosely fitting glass homogenizer.  The homo- 
genized tissues were centrifuged, washed and resnspended before assay in hyper tonic  sucrose 
solution (i : ioo, w/v). The conditions of incubat ion described by  KOWLESSAR el al. 5 were used. 
Since sucrose interfered with the diphenylamine reaction used in the above procedure, the concen- 
t ra t ion  of the produc ts  of enzymic degradat ion of desoxyribonucleic acid (DNA) was determined 
on the basis of the optical densi ty read at  3oo m/,  in the Beckman spec t rophotometeI  4. 

The results of this s tudy  are presented in Table I. I t  will be noted tha t  the specific activity 
of the splenic t issue homogenized in 0.44 .1I sucrose was considerably lower than  tha t  of the 
remainder  of the organ homogenized in water.  In  the case of the spleens of irradiated animals,  
the act ivi ty of the sucrose homogenate  was about  half of tha t  of the aqueous  preparat ion,  whereas,  
in the non-irradiated tissue, the DNase act ivi ty in sucrose was one-third of tha t  in water. The 
irradiated tissue samples were more active than  the corresponding control t issues homogenized 
in the same medium, lint the magni tude  of the respective changes differed for the prepara t ion  
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wi th  respec t  to  the  two  homogen iz ing  media.  Thus,  DNase  I I  a c t i v i t y  observed a f te r  i r r ad i a t i on  
was  3.4 t i m e s  g rea t e r  t h a n  the  cont ro l  va lue  if the  t i ssues  were homogenized  in sucrose so lu t ion  
and 2.2 t imes  h igher  t h a n  t he  cont ro l  va lue  when  w a t e r  was  used ins tead  of sucrose as the  homog-  
eniz ing medium.  As i nd i ca t ed  by  the  ra t ios  (Table I, co lumn 3, l ine 3), the  differences men t ioned  
above  are s t a t i s t i c a l l y  s ign i f ican t  a t  the  5 % level. The d a t a  auggest  t ha t ,  in sucrose homogena tes ,  
a l a rger  f rac t ion  of DNase  I I  p resen t  in the  t i s sue  has  become access ible  to  the  s u b s t r a t e  as a 
resu l t  of the  pr ior  i r r a d i a t i o n  of the  an imals .  

T A B L E  I 

ENZYMIC ACTIVITY OF AQUEOUS AND SUCROSE HOMOGENATES OF SPLEEN 

After  homogen i z a t i on  in sucrose or water ,  all s amples  were  resuspended  in sucrose before enzymic  
a c t i v i t y  was  assayed.  Each  g roup  con ta ined  io  an imals .  The DNase  I I  specific a c t i v i t y  is expressed  
as .dE300 ma/mg wet  t issue.  The t o t a l  a c t i v i t y  is the  specific a c t i v i t y  × wet  wt  of spleen (mg). 
"S tanda rd  errors  are g iven excep t  where  the  a s t e r i sks  denote  the  use of s t a n d a r d  dev ia t ion  of 

i nd iv idua l  ra t ios .  

I I1 
Sucrose homogenate Aqueous homogenate Ratio I/I1" 

DNase  i I  A. Control  0.226 ± 0.040 o.64i ~ 0.042 0.349 ~ o.122 
specific a c t i v i t y  B. I r r a d i a t e d  0.697 ~ 0.067 1.416 ± o.148 0.489 ~ o.13o 

Average  ra t io  B/A* 3-39 ~ 1.o35 2.23 -c 0.34 ° 

Tota l  i )Nase  l I  A. Control  12.6 ~ 1. 9 25.2 + 4.3 
B. I r r a d i a t e d  I9.8 @ 2.9 40.3 -L 6.1 
Average  ra t io  B/A* 1.83 =[2 0.802 1.19 @ 0.296 

In  e v a l u a t i n g  these  data ,  i t  was considered of i m p o r t a n c e  to  d e t e r m i n e  the  degree of act i-  
v a t i o n  of DNase  I I  r e su l t ing  from t r e a t m e n t  of t i s sue  h o m o g e n a t e s  wi th  d is t i l led  water .  Aqueous  
homogena t e s  of spleen were subjec ted ,  therefore ,  to  the  fu r the r  d i s r u p t i v e  ac t ion  of sonic v ib r a t i on  
in order  to  learn w h e t h e r  an add i t i ona l  increase  in enzymic  a c t i v i t y  would  occur. Exposu re  of 
aqueous  homogena te s  for IO-2O rain to  9 kcycle  sonic v ib r a t i on  in a R a v t h e o n  Vibra to r  Uni t  
caused no a l t e ra t ion  in DNase  I I  ac t iv i ty .  This  ind ica tes  t h a t  homogen iza t ion  of t i ssues  in wa te r  
resu l t s  in a loss of s t r u c t u r a l  i n t e g r i t y  sufficient to  render  a cons ide rab ly  g rea t e r  q u a n t i t y ,  pe rhaps  
all, of the  l )Nase  II  a c t i v i t y  accessible  to  the  subs t ra te .  Since more  v igorous  de s t ruc t i ve  measures  
m i g h t  cause even  g rea t e r  a c t i v a t i o n  of DNase  II ,  i t  c anno t  be a s sumed  t h a t  the  measu red  increase  
in a c t i v i t y  caused by t r e a t m e n t  wi th  d is t i l led  wa te r  necessar i ly  represen t s  the  m a x i m a l  ac t i va t i on  
possible.  

I t  m a y  be concluded t h a t  a m o d e r a t e  increase in the  DNase  II  per  mg wet  lymphoid  t i ssue  
p r e s u m a b l y  due to r ad i a t i on  d a m a g e  in vivo can p r o b a b l y  be d e m o n s t r a t e d  if p recau t ions  are 
t a k e n  to p rese rve  the  s t r u c t u r a l  i n t e g r i t y  of subce! lu lar  p a r t i c u l a t e s  dur ing  homogen iza t ion  and 
assay.  This  increase in a c t i v i t y  m i g h t  well  be more s t r i k ing  if the  s t u d y  had  been made  a t  the  
peak  of ce l lu lar  de s t ruc t ion  (6-12 h a f te r  i r r ad ia t ion)  r a the r  t h a n  at  24 h when cel lu lar  debris  
has been largely removed.  Such a mechan ism,  if i t  exis ts ,  canno t  exp la in  the  pub l i shed  reportsl,~-, a 
of enhanced  l )Nase  I I  a c t i v i t y  in l ympho id  t i s sue  being m a x i m a l  24-72 b af ter  i r r ad ia t ion  of 
the  an imal .  Since d is t i l led  wa te r  was  used as the  homogen iz ing  m e d i u m  in all of these  studies,  
i t  m a y  be a s sum e d  t h a t  the  measured  increase  in a c t i v i t y  represen ts  an ac tua l  increase in the  
a m o u n t  of l )Nase  I I p resen t  per mg  of the  a t roph i ed  t issues .  

This  work  was suppor ted ,  in par t ,  by  a g r a n t  from the U. S. Atomic  E n e r g y  Commission.  
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