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The development of a p r i m a r y  methylcholanthrene s a r co m a  in C3H/Sn mice  is accompanied 
by a marked  dec rease  in the percentage  of @+-lymphocytes in cel l  suspensions obtained from 
lymph glands regional  re la t ive  to the t u m o r  compared  with distant lymph glands or  the lymph 
glands of control  animals .  
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The development of chemical ly  induced tumors  in animals is accompanied by various react ive  changes 
in the immunocompetent  sys tem of the t umor -b ea r i n g  animals  [2-4, 14]. However,  the degree of involve- 
ment of the var ious components  of the lymphoid sys tem in this response differs .  It depends on the func- 
t ional and topographic connection of the pa r t i cu la r  immunocompetent  organ with the dynamics and the site 
of development of the chemical ly  induced tumor  in the animal.  The study of the functional state of the 
regional  and distant lymph glands re la t ive  to the tumor  is thus of great  in teres t .  

One approach to the investigation of the state of lymph glands is by analysis of the rat io between the 
var ious  cel ls  contained in them (lymphoid and nonlymphoid). 

Considering the important  role of lymphocytes  in ant i tumor immunity and the different  functions of 
the T -  and B-ce l l s  in the immune response  to tumors  [7, 8, 11], in this investigation an at tempt was made 
to study the rat io between the numbers  of cells  c a r r y i n g  the e -an t igen  (the antigenic m a r k e r  of the T -  
lymphocytes)  on the i r  surface [10, 12] and cel ls  on which this antigen cannot be found ( e - - ce l l s ) ,  in cel l  
suspensions f rom the cor responding  lymph glands. 

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

Inbred C3H/Sn mice (males) were used.  Sarcomas  were induced by in t ramuscu la r  injection of 1 mg 
20-methylcholanthrene (MC) in 0.1 ml apr icot  oil (experimental  group) into the right thigh. Animals of 
the same age and sex, not rece iv ing  MC, consti tuted the control  group. 

The animals with a t umor  were killed. The regional  (inguinal) and distant (opposite inguinal) lymph 
glands were weighed and cel l  suspensions p repa red  from them.  For  this purpose,  lymph glands carefu l ly  
f reed f rom adipose t issue and washed in buffered (0.! M phosphate buffer,  pH 7.47 Hanks's solution, were 
carefu l ly  teased  apart  with thin needles .  The resul t ing suspensions were washed 3 t imes  (5 min at 1000 
rpm) in the same salt  buffer .  After  washing the number  of cel ls  in 1 ml was counted and the rat io between 
the numbers  of living and dead cel ls  in the suspension calculated.  Suspensions were p repa red  in the same 
way from the right and left inguinal lymph glands of normal  (control) animal.  All the operat ions involved 
in p repar ing  the suspensions were ca r r i ed  out in the cold. 
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TABLE 1. Weight of  Lymph Glands and Content o fOu  in 
Regional  and Distant Lymph Glands of C3H/Sn Mice with MC T u m o r  
and of Control  Animals  ( resul ts  of cytotoxic tes t )  
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Ratio of weight 
of regional l~mph 
glands to weight 
of distant glands 

5 
3 

2,7 
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Cytotoxic index of lymph glands 

regional distant 

0,50 0,75 
0,42 0,61 
0,51 0,63 
0,37 0,62 
0,51 0,63 
0,42 0,82 
0,55 0,84 
0,39 0,65 

control 

I 6 ,12•  

0,74 
0,68,' 
0,73 
0,68 
0,79 
0,77 
0,79 
0,73 
0,70 
0,78 
0,79 

M �9 m 0,46~-0,02 0,69-~0,03 0,74-----0,01 

Mean weight 17,0+ 2,42 6,18~0,50 

A n t i - O - s e r u m  of AKR mice  (anti-C3H), obtained and t e s t ed  by the method of Reif  and Allen [12], was 
used  as the t e s t  s e r u m .  The s e r u m  was f i r s t  heated for  45 min  at 56~ It was found to be highly specif ic .  
I t s  t i t e r  (cytotoxic index) was 0.50 for  C3H thymocy tes  in dilutions of the s e r u m  between 1 : 512 and 1 : 1024. 

The working dilution of the a n t i s e r u m  and no rma l  mouse  s e rum (1 : 4) was p r e p a r e d  in buffered 
Hanks ' s  solution immedia t e ly  before  the e x p e r i m e n t s .  The cytotoxic t es t  was c a r r i e d  out in the m i c r o -  
modif ica t ion  [5]. A pool of f r e sh  guinea pig s e r a ,  nontoxic for  lymphocytes ,  in a dilution of 1 : 3 was used 
as the source  of complement .  All t e s t s  were  c a r r i e d  out with the same  batch of an t i s e rum and comp le -  
ment .  The r e su l t s  were  e x p r e s s e d  as the cytotoxic index. 

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

In 100%of the mice  r ece iv ing  MC s a r c o m a s  were  induced, and the i r  weight va r i ed  between 1.3 and 
4.9 g. All the t u m o r - b e a r i n g  an imals  showed the same  type of r e sponse  (hyperplasia)  to development  of 
the t u m o r  (Table 1). The cytotoxic index for  ce l l s  of the regional  lymph gland fell  s ignif icantly comp a red  
with the contro l  (P < 0.001) during the development  of the t u m o r .  

The signif icant  dec r ea s e  in the cytotoxic index during the t e s t  with suspens ions  of the regional  lymph 
gland r e f l ec t ed  a dec r ea s e  in the content of 8 + - c e l l s  (T- lymphocytes)  and a re la t ive  inc rease  in the num-  
b e r  of O - - c e l l s .  The dis tant  lymph glands did not undergo such cons iderable  changes .  The d i f fe rences  
in the degree  of hype rp l a s i a  of the reg iona l  lymph gland evident ly  c o r r e l a t e d  not with the s ize of the tumor ,  
but with the degree  of immunogenic i ty  and the ra te  of growth of the p r i m a r y  t u m o r .  This  conclusion is con-  
t i m e d  by r e su l t s  [13] obtained with C3H/HeJ mice  in e x p e r i m e n t s  with t ransp lan ta t ion  of syngeneic MC 
s a r c o m a s  ( t ransplanted  s t ra ins )  d i f fer ing in t he i r  immunogenic i ty  and ra te  of gorwth. The fas tes t  and 
mos t  intensive h y p e r p l a s i a  of the reg iona l  lymph gland were  caused by s t r a ins  with low immunogenici ty  
and a high ra te  of  growth.  Dif ferences  in the degree  of hype rp l a s i a  of the regional  lymph gland in the p r e s -  
ent expe r imen t s  can poss ib ly  be a t t r ibuted  to these  same  fac to r s .  

His to logical ly  the h y p e r p l a s i a  of the regional  lymph glands in the C3H mice  during growth of an MC 
s a r c o m a  is c h a r a c t e r i z e d  by p l a s m a c y t o s i s  and h is t iocytos is  [9, 13]. S imi la r  changes a re  also obse rved  
in B A L C / c  mice  [1]. However ,  it is imposs ib le  to judge changes in the ra t io  between the number  of e + -  
and  8 - - l y m p h o c y t e s  in the lymph glands f rom the his to logical  data for  there  a re  no p rec i se  morpholog ica l  
d i f f e rences  between these  ce l l s .  P r e p a r a t i o n  of a suspens ion f rom lymph gland ce l l s  for  such an analys is  
to be c a r r i e d  out cancels  out the topographic  d i f fe rences  in the dis tr ibut ion of the cel ls  in the lymph gland 
t i s sue  and can be used  only to study the genera l  tendency of the ra t io  between the O+- and O - - c e l l s .  In-  
c idental ly ,  dur ing t eas ing  apar t  of the gland (as shown a morphologica l  study of the cel l  composi t ion of the 
suspens ions) ,  main ly  cel ls  not par t i c ipa t ing  in the s t ruc tu re  of the gland s t r o m a  and only loosely connected 
with it, i .e . ,  lymphocytes ,  pass  into suspens ion.  
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I,iyperplasia of the lumph glands in C~H/Sn mice in response to the development of a pr imary MC 
sarcoma is thus accompanied by a decrease in the relative number of O+-lymph0cytes. This change in 
the ratio between the numbers of @+- and e - - c e l l s  could reflect  the lymphadenopathy that develops under 
the influence of large doses of tumor antigen and that promotes the growth of chemically induced sarcomas 
in C3I-I/Sn mice [13]. 

The decrease in the relative number of O+-cells (T-lymphocytes) may indicate an immunodepressant 
effect of the tumor on tile lymph gland and inhibition of the cellular immune responses to tumor antigens. 
On the other hand, the relative increase in the number of @--cells (most of them in the system used were 
B- lymphocytes  and their  descendants - plasma ceils) may evidently reflect the relative stimulation of anti- 
body formation, possibly aimed at producing so-called blocking antibodies [6], that promote tumor growth. 

These hypotheses require direct verification in experiments to study the functional activity of the 
O+-and O--cel ls  of the corresponding lymph glands during the development of MC-sarcomas. The prob- 
lem of which factors (specific tumor antigens, toxic products of tumor metabolism, genetic features of the 
tumor-bear ing animal, or the presence of oncornaviruses) affect the ratio between the number of O+-and 
e - - c e l l s  in the lymph glands and their  functional activity during the development of MC-sarcomas still 
remains an open problem. Further  investigations will be car r ied  out to study these problems. 
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