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The phagocytic act ivi ty  of ce l l s  of the re t icu lo-endothe l ia l  s y s t e m  (RES) of the l iver  and spleen and 
the acid phosphatase  act ivi ty  of these  cel ls  a re  inc reased  in mice  with t ransplan ted  s a r c o m a  180, Ehrlich~s 
adenocarc inoma ,  andEhrliehVs asc i t e s  tumor  in the init ial  s tage of t umor  development .  Subsequently,  these 
indices fall .  As the t um or s  develop, the g lycoprote in  content in the RES ce l l s  r i s e s .  
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According to published data the inc rease  in phagocytic act ivi ty  of cel ls  of the re t icu lo-endothe l ia l  s y s -  
t em (RES) obse rved  during ilffectious p r o c e s s e s  and a f te r  injection of antigens and other  biological ly act ive 
subs tances  is accompanied  by accumula t ion  of PAS-posi t ive  subs tances  in the RES ce l l s  and by an inc rease  
in act ivi ty  of the i r  l y sosoma l  enzyme acid phosphatase  [1, 2, 3-7,  9-11]o 

The object  of the p re sen t  invest igat ion was to study whether  a re la t ionship  exis ts  between the phagocy-  
tic act ivi ty  of the RES cel ls ,  the i r  acid phosphatase  act ivi ty,  and the i r  content of PAS-posi t ive  subs tances  
during tumor  growth.  

EXPERIMENTAL METHOD 

Expe r imen t s  were  c a r r i e d  out on lg0 noninbred albino mice  into which a s a r c o m a  180, Eh r l i ch ' s  aden-  
oca rc inoma,  or  Ehrl~eh 's  a sc i t e s  t umor  was t ransplanted .  The phagocytic act ivi ty  of the RES ce l l s  of mice  
with t ransp lan ted  t u m o r s  was de te rmined  f r o m  the r a t e  of c l ea rance  of in t ravenously  injected ink pa r t i c les  

f r o m  the blood by a method descr ibed  p rev ious ly  [8], 7, 14, 21, and 28 days 

0,04, 

0 
4, 8 lg 

t I / i 

18 20  24, 28 

Fig. 1. Changes in phago- 
cytic act ivi ty of RES cel ls  
of l iver  and spleen during 
development of e x p e r i m e n t -  
al t umor s  in mice .  Abs c i s -  
sa: days a f t e r  t r ansp lan t -  
ation of tumor ,  ordinate:  
phagocytic index. 1) Eh r l i ch ' s  
adenocare inoma;  2) s a r c o m a  
180; 3) Eh r l i ch ' s  a sc i t e s  
tumor  

a f te r  t ransplanta t ion  of solid t umor s  and 3, 5, 7, 9, and 11 days a f t e r  t r a n s -  
plantat ion of Ehr l i ch ' s  a se i t e s  tumor  (5 an imals  were  used at each t ime).  
Values of the phagocytic act ivi ty of RES ce l l s  of 10 healthy mice  se rved  as 
cont ro ls .  

P a r a l l e l  h i s tochemica l  invest igat ions of the l iver  and spleen of mice  
with t ransplanted  t umor s  (5-8 a n i m a l s  at each time) and healthy animals  (10 
mice) were  c a r r i e d  out at the s ame  t imes .  P ieces  of l iver  and spleen were  
fixed in C a - f o r m o l  in the cold and embedded in paraff in  or  cut into sect ions 
on a f reez ing  mic ro tome .  The acid phosphatase  act ivi ty  was demons t ra ted  
by Gomor i r s  method in t i s sue  sect ions  obtained on the f reez ing  mic ro tome .  
The content of PAS-posi t ive  subs tances  was de te rmined  by Hotchk i s s ' s  me th-  
od (paraff in sect ions) .  To de te rmine  the nature  of the PAS-posi t ive  ma te r i a l ,  
before  staining the ce l l s  were  t r ea t ed  with amylase  or  pyridine,  ex t rac ted  
with a mix tu re  of hot methanol  and ch loroform,  s tained with toluidine blue, 
or  invest igated by L i l l i e ' s  r eac t ion  fo r  ty ros ine .  

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

As the r e s u l t s  in Fig. 1 show, the phagocytic act ivi ty  of the RES ce l l s  
underwent cons is tent  and r egu la r  changes during development  both of solid 
t um or s  and of Eh r l i ch ' s  a sc i t e s  tumor .  
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Fig. 2. Acid phosphatase activity (Gomori's reaction) in Kupffer 
cells of liver, a,d) In healthy mice (a, 600• d, 100• b,e) in mice 
in early stages of tumor development (b, 600• e, 100• c) in 
mice in late stages of tumor development (600x). 

Determination of acid phosphatase activity in the RES cells of the liver and spleen at different stages 
of development of the transplanted tumors showed that development of both solid and ascites tumors is ac- 
companied by an increase in acid phosphatase activity. In the early stages of tumor development, not only 
was the activity of the enzyme increased in each individual cell, but the number of cells in which acid phos- 
phatase activity could be demonstrated also increased (Fig. 2). 

In the later stages of development of all types of tumors the acid phosphatase activity in the RES cells 
decreased, mainly not because of a reduction in the total number of cells exhibiting activity of this enzyme, 
but because of a decrease in acid phosphatase activity in each cell (Fig. 2). At the later stages of tumor 
development it is evident that not only are the RES cells less capable of ingesting foreign agents, but their 
ability to digest them is also reduced. 

Comparison of the histochemical data showing changes in acid phosphatase activity in the RES cells 
at various stages of tumor development with the results of investigation of the phagocytic activity of these 
cells described above clearly demonstrates a direct relationship between the phagocytic activity of the RES 
cells and their acid phosphatase activity; with an increase in phagocytic activity of the RES cells, their acid 
phosphatase activity simultaneously decreases; a decrease in phagocytic activity of the RES cells is accom- 
panied by a decrease in acid phosphatase activity. 

During development of transplanted tumors, definite changes also took place in the glycoprotein con- 
tent of the RES cells. These changes were particularly clear in the Kupffer cells of the liver: as the trans- 
planted tumor grew, the number of cells containing glycoproteins increased, and so also did the glycoprotein 
content of individual cells. The accumulation of glycoproteins in the Kupffer cells increased with growth of 
the tumor, and their content was particularly high in cells forming nodules of histiocytes. II0wever, in con- 
trast to the acid phosphatase activity, no relationship could be demonstrated between the phagocytic activity 
of the RES cells and their glycoprotein content. 

Hence, whereas the accumulation of glycoproteins in the RES cells during infectious and immune pro- 
cesses demonstrates an increase in their phagocytic powers [3, 4, I0] the increase in glycoprotein content 
in the RES cells during tumor growth does indicate an increase in the phagocytic activity of these cells. 
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