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The distribution and activity of acid and neutral  DNases and acid and alkaline RNases were 
studied by his tochemieal  methods in cells  of p r i m a r y  and metasta t ic  tumor nodules of 
Walker ' s  tumor  and ca rc inoma PA (transplantable carc inoma of the kidney) in ra ts .  Low 
intracel lular  nuclease activi ty was found in both transplantable tumors .  While their  local i -  
zation in cells of the metas tas ize  was the same,  the activity of the enzymes was lower than 
in cells of the p r i m a r y  tumors .  This is regarded  as a sign of their  more  marked anaplasia.  

A feature of p rogress ion  of malignant tumors  is their  ability to metas tas ize .  Although metas tases  
mainly reproduce the morphological  s t ruc ture  of the p r i m a r y  tumor ,  they often differ in their  more  rapid 
rate of growth and their  g rea te r  res i s tance  to chemotherapeutic  agents; these differences may ref lect  dif- 
fe rences  in their  cell metabol ism,  including their  nucleic acid metabol ism.  No comparat ive investigations 
of the activity of enzymes involved in nucleic acid metabol ism,  namely  the deoxyribonucleases (DNases) 
and r ibonucleases  (RNases), are  descr ibed in the access ible  l i te ra ture .  

The object of this investigation was to make a his tochemical  study of the distribution and activity of 
nucleases  in the cells of p r i m a r y  tumors  and thei r  metas tases ,  with special re ference  to Walker ' s  tumor  
and carc inoma PA (transplantable ca rc inoma of the ra t  kidney), which differ in their  his togenesis  and the 
localization of the p r i m a r y  tumor  and the metas tases .  

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

Walker ' s  tumor  was inoculated into ablino ra t s  subcutaneously in the region of the tail [5] and the de- 
velopment of metas tases  in the lungs was observed in 53% of cases .  Carcinoma PA was implanted in the 
spleen [4] and metas tases  were found in the l iver  in 34% of animals.  

P ieces  of Walker ' s  tumor  growing subcutaneously in the tail were taken for  study on the 31st-33rd 
day after  transplantation (amputation of the tail) and metas tases  in the lungs were taken 12-13 days la ter  
at autopsy. P ieces  of ca rc inoma PA, which was localized in the spleen, and its metas tases  in the l iver  
were taken simultaneously on the 20th-21st  day after  inoculation. The t issue was fixed in cold c a l c i u m -  
formal in  mixture for 12 h. In sections cut to a thickness of 10-12 # on a f reezing micro tome activity of 
the following enzymes was studied: acid DNase pH 5.9 by Vorbrodt ' s  method [13], acid RNase pH 5.9 by 
Vorbrod t ' s  method in the modification of Gluzman and Shlyakhovenko [1], neutral  DNase pH 7.2 and alkaline 
RNase pH 7.5 by the methods of Gluzman and Shlyakhovenko [1]. Control sections were incubated in medi-  
um without react ion substrate  or  with the addition of nuclease inhibitors. The intraeel lular  localization 
and level of activity of the nucleases  were est imated f rom the position, size,  and intensity of staining of 
granules  of lead sulfide, the end product  of the his tochemical  react ion.  
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Fig. 1. Acid DNase activity in cells  of p r ima ry  carc inoma PA (a) 
and its metas tas i s  (b). Vorbrodt ' s  method, 320 x .  

Fig. 2. Alkaline RNase ac t iv i ty  in cells of p r i m a r y  carc inoma PA 
(a) and its metas tas i s  (b). Method of Gluzman and Shlyakhovenko, 
320 •  

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

The react ion for acid DNase in the cells of carc inoma PA (Fig. 1) was marked by the presence  of 
numerous  small  and medium-s ized  granules ,  compact ly  a r ranged in the per inuclear  zone or  scat tered 
throughout the cytoplasm. A positive react ion was determined also in the s t ruc tures  of the nucleus:  the 
chromatin,  nucleoli,  and nuclear  membrane .  The int racel lular  distribution of acid DNase in cells  of the 
metas tases  was the same but the activity of the enzyme was somewhat lower.  

Acid DNase activity in the cells of Walker ' s  tumor  was revealed as sol i tary  brownish-black,  medium-  
sized granules  diffusely scat tered  in the cytoplasm; it was v e r y  weak in the nuclei. A weaker  reaction for  
acid DNase was observed in cells  of the metas tases .  

Neutral DNase was distributed only in the cytoplasm of the cel ls  as small ,  brown granules ,  d is t r ib-  
uted diffusely or  more  compactly.  Neutral DNase activity in cells  of metas tases  of Walker ' s  tumor  was 
lower than in the p r i m a r y  tumor.  The differences were less  marked in the case of carc inoma PA. 

Activity of alkaline and acid RNases in the cells of Walker ' s  tumor  and carc inoma PA (Fig. 2) was 
found mainly in the cytoplasm. In some cases  the granules  were grouped around the nucleus, and this was 
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a m o r e  c h a r a c t e r i s t i c  fea ture  of c a r c i n o m a  PA. RNase ac t iv i ty  in the cel ls  of the m e t a s t a s e s  was l e s s  
ma rked  than in the ce l l s  of the cor responding  p r i m a r y  t umor s .  

Nuclease act ivi ty  in the ce l l s  of Wa l ke r ' s  t umor  and ca rc inoma  PA detectable  h i s tochemica l ly  was 
much lower  than in the epi thel ium of the convoluted tubules of the healthy r a t  kidney. The r e su l t s  agree  
with b iochemica l  data indicating a low level  of absence  of nucleic acid depo lymerase  act ivi ty  in exper i -  
menta l  and human t um or s  [8, 9, 11] and also with the r e su l t s  of h i s tochemica l  invest igat ions both by 
Vorb rod t ' s  method [2, 7, 14] and by the l e s s - r e f i n e d  f i lm subs t ra te  method [10]. 

Enzyme act ivi ty  was lower  in Wa l ke r ' s  t umor  than in ca r c inoma  PA, but the h i s tochemica l  d i f fe r -  
ences  between cel ls  of the p r i m a r y  t um or s  and m e t a s t a s e s  we re  m o r e  marked .  These d i f fe rences  may  be 
explained by d i f fe rences  in the genes i s  and also the local izat ion of the p r i m a r y  t umor s  and m e t a s t a s e s  and 
by the i r  biological  p r o p e r t i e s .  

Judging f r o m  the h i s tochemica l  r e su l t s ,  the same pa t t e rn  of in t race l lu la r  dis t r ibut ion of nuc leases  
is found in the m e t a s t a s e s  as  in the p r i m a r y  t umor s .  The lower  enzyme act ivi ty  in cel ls  of the m e t a s t a s e s  
than of the p r i m a r y  t um or s  poss ib ly  p rov ides  for  inc reased  nucleic acid synthes is  and m o r e  rapid  growth.  
The b iochemical  invest igat ions of Wannenmacher  et al.  [15] showed an inverse  co r re la t ion  between the 
r a t e  of growth and inc rease  in s ize  of W a l k e r ' s  t umor  and its level  of RNase act ivi ty ,  whe reas  other  in- 
v e s t i g a t o r s  [6, 12] found inc reased  nuc lease  ac t iv i ty  during r e g r e s s i o n  of mal ignant  t u m o r s .  

The enzyme-h i s tochemica l  p r o p e r t i e s  of me ta s t a t i c  t umor  ce l l s  d i scovered  in this invest igat ion can 
be r ega rded  as evidence of the i r  fu r the r  anaplas ia  by compar i son  with p r i m a r y  tumor  ce l l s .  De t e rmina -  
t ion of the in t race l lu la r  local izat ion and act ivi ty  of nuc leases  in t u m o r s ,  in conjunction with the inves t iga-  
tion of o ther  enzyme s y s t e m s  [3], can thus be used to study the h i s togenes i s ,  c h a r a c t e r  of growth,  and 
criteria of the i r  mal ignancy.  
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