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In the ea r ly  per iods  of development  of a B r o w n - P e a r c e  t u m o r  the phagocytic act ivi ty of  the 
c i rcula t ing leukoeytes  of rabbi ts  i nc r ea se s ,  but l a t e r  it dec r ea se s .  Regres s ion  of the t umor  
or  i ts  surgica l  r emova l ,  without the subsequent development  of me ta s t a se s ,  is accompanied  

by a las t ing  i nc rea se  in phagocytic act ivi ty  of the leukocytes .  

The study of phagocytosis ,  a nonspecific index of the r e s i s t ance  of the body, is of p rac t i ca l  as well as 
theore t ica l  in te res t  not only in i n f l ammato ry  d i seases ,  but also in other  pathological  p r o c e s s e s ,  notably in 
malignant  d isease .  Data in the l i t e r a tu re  on this subject  a re  inconsis tent  or  cont rad ic tory  [1-3, e t a l . ] .  

The object  of the p r e s en t  invest igat ion was to study the dynamics  of phagocytic  act ivi ty of the leuko-  
cytes  in rabbi ts  developing a B r o w n - P e a r c e  tumor .  

EXPERIMENTAL METHOD 

Three  s i m i l a r  groups  of male  rabbi ts  weighing 2.5-3 kg (10 animals  in each group) were  selected.  
The animals  of groups 1 and 2 were  inoculated in t ra tes t i cu la r ly  with a 20% suspension of B r o w n - P e a r c e  
t umor  in a dose of 0.5 ml.  In the an imals  of group 2, on the 5th day a f t e r  inoculation of the t umor  the 
tes t i s  with the t umor  t ransplanted  into it was removed.  The animals  of group 3, apparent ly  healthy rabbi ts ,  
acted as controls .  

The phagocytic  act ivi ty of the c i rcu la t ing leukocytes  was de te rmined  against  a s t ra in  of Staphylococcus 
aureus .  * Blood f rom the rabbi t  was taken f rom the marg ina l  vein of the ea r ,  and in accordance  with the 
method, f i lms were  made f r o m  each exper imenta l  animal.  In each f i lm 100 neutrophil  leukocytes  were  
counted, and the phagocytic number  (percentage of neutrophils  engaged in phagocytosis)  and the phagocytic 
index (ratio between the number  of ingested cocci and the number  of neutrophils  examined) were  calculated.  
The phagocytic  act ivi ty of the leukocytes  was de te rmined  throughout the exper iment :  before  inoculation of 
the tumor ,  and eve ry  5-7 days t he r ea f t e r  until death of the animals .  The resu l t s  were  analyzed s ta t i s t ica l ly  
by the F i s h e r - S t u d e n t  method. Dif ferences  were  regarded  as significant when P < 0.02. 

EXPERIMENTAL RESULTS 

The original  (before inoculation of the tumor) indices of leukocytic act ivi ty in all th ree  groups of ani-  
mals  var ied  within na r row l imi ts  (Table 1). The difference between the phagocytic numbers  and phagocytic 
indices of the rabbi ts  of groups 1 and 2 and the control  group (group 3) a re  not s ta t i s t ica l ly  significant.  

*The s t r a in  was obtained f rom the L. A. Ta rasev ich  Central  Institute of Vaccines and Sera.  
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TABLE 1. Phagocytic Number and Phagocytic Index for Rabbits at 
Various Times af ter  Inoculation of Brown-Pea rce  Tumor  (M • m) 
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No substantial var ia t ions  were observed in the indices of the control group (group 3) of animals 
throughout the period of investigation by compar ison with the original level. 

Subsequently, on the 5th-8th day after  inoculation of the tumor,  a s tat is t ical ly significant increase  i n  

phagocytic activity was observed in the experimental  animals of group 1, when compared both with the c o r -  
responding figures in the control group and with those in the same rabbits before inoculation of the tumor  
(for the phagocytic number,  P =0.002; for  the phagocytic indices the absence of t r ansgress ion  indicates 
significance of the differences).  Later,  during development of the tumor  (15th-22nd day after  inoculation} 
the phagocytic number  and phagocytic index vir tually decreased,  although still remaining within the limits 
of significance (Table 1). 

Both the increase  and the subsequent decrease  in phagocytic activity of the experimental  animals of 
this group were thus s ta t is t ical ly  significant, when compared with the original c r i t e r i a  of phagocytic ac t i -  
vity and also when compared with those c r i t e r i a  in the animals of the control  group at the corresponding 
t imes  of the investigation. 

In the animals of group 2, f rom which the malignant tumor,  together with the test is ,  was removed on 
the 5th day after  its inoculation,the indices of phagocytic activity were approximately the same at all t imes  
of investigation as in group 1. This is evidently because after the surgical  operat ion on the experimental  
animals of this group, as was discovered at autopsy, intensive metastas izat ion was observed (just as in 
group 1), and this was responsible for the absence of c lea r  differences between the intensity of phagocytic 
activity inthe animals  of these two groups (differences between indices for groups 1 and 2 are  not significant). 

In the course  of the experiment,  and also after  its end, at autopsy on the animals, the tumors  in two 
rabbits of group 1 were discovered to have regressed ,  while in one rabbit f rom group 2 no metastasizat ion 
was observed after  removal  of the p r i m a r y  tumor.  It was therefore  decided to exclude these rabbits f rom 
the groups indicated above for  analysis  of the data and to isolate them as a separate group (4), for although 
they were few in number,  their  levels of phagocytic activity and their  general  state differed sharply f rom 
those of the animals in groups 1 and 2 with p rogress ive ly  developing tumors .  

The rabbits of group 4 were sacr i f iced when their  condition was sa t i s fac tory  on the 22nd day, i.e., 
at the same t imes as animals of groups 1 and 2 died or were sacr i f iced (in a ser ious condition). 

The resul ts  in Table 1 show that indices of phagocytic activity in the rabbits of group 4 during the 
per iod of absorption of the tumor  (starting f rom the 8th day after inoculation) were significantly higher than 
the original  indices before inoculation of the tumor  (no t r ansgress ion  is present  when the indices for the 
various groups are  compared).  

It can be concluded f rom a compar ison  of the data for  all four groups that the phagocytic activity of the 
circuIat ing leukocytes in rabbits during growth of a Brown-Pea rce  tumor  and of its metas tases  is inconstant 
and fluctuates considerably.  In the ear ly  periods of development of the tumor (3rd-8th day) a clear ly defined 
increase  in phagocytic activity of the leukocytes is observed,  and this is subsequently followed by a decrease  
and subsequent depress ion  of phagocytic activity. 

This decrease  in phagocytic activity of the leukocytes corresponds  to the t imes of appearance of mac-  
roscopical ly  visible metas tases  of tumors  of this par t i cu la r  strain,  as the wr i te rs  have shown previously.  
Subsequent development of the tumor  is accompanied by still g rea te r  depress ion of phagocytosis.  

Following removal  of the p r im a ry  focus of the Brown-Pea rce  tumor,  which did not prevent  the develop- 
ment of metas tases  of that tumor  in the rabbit, the phagocytic activity of the leukocytes was not appreciably 
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changed by compar i son  with that in the group of rabbi ts  f rom which the p r i m a r y  focus was not r e -  
moved (these d i f ferences  a r e  not s ta t i s t ica l ly  significant). 

Regres s ion  of the inoculated B r o w n - P e a r c e  tumor  in the rabbi ts  or  i ts  surg ica l  r emova l  without 
subsequent  development  of m e t a s t a s e s  (group 4) is accompanied by an i nc rea se  in the phagocytic  activity of 
the leukocytes .  

These resu l t s  suggest  that  the phagocytic  act ivi ty of the leukocytes is an indicator  of the course  of 
t u m o r  development .  It  c a n b e  used  in conjunction with o ther  data (immunologic, clinical ,  etc.} as evidence 
on which to a s s e s s  the course  and, to some extent,  the prognosis  of the malignant  p r o c e s s  in rabbi ts  inocu- 
lated with a B r o w n - P e a r c e  tumor ,  fo r  in the case  of i ts  complete  r eg re s s ion ,  not followed by the develop-  
ment  of me ta s t a se s ,  the phagocytic act ivi ty of the leukocytes  in these  an imals  is i nc reased  and r ema ins  for  
a long t ime  at a h igher  level  than or iginal ly  (before inoculation of the tumor) ,  and also by compar i son  with 
the control  group. At the s ame  t ime,  during p r o g r e s s i v e  development  of the t umor  and i ts  me ta s t a se s ,  a l -  
though the phagocytic  act ivi ty of the leukocytes  is  i nc reased  in the ea r ly  pe r iods  of development  of the 
tumor ,  i t  subsequently falls  sharply.  
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