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The DNA content on populations r ich in T -  and B-ce l l s  and the numer i ca l  ra t io  between these  
cel ls  in lymph nodes of intact  mice and mice with t u m o r s  were  inves t iga ted  in expe r imen t s  on 
B A L B / c  mice with a p r o g r e s s i v e l y  growing s a r c o m a  induced by Moloney v i rus .  The f rac t ion  
r ich  in T - l ym phocy t e s  c h a r a c t e r i s t i c a l l y  had a higher  DNA content than the f rac t ion  consis t ing 
mainly  of B- lymphocytes .  Development  of the t u m o r  led to a dec r ea se  in the re la t ive  numbe r  
of mac ronuc l eo l a r  lymphocytes  and a s imul taneous  i nc rea se  in the number  of mic ronuc leo l a r  
lymphocytes  in the lymph nodes, e spec ia l ly  the regional  nodes. 
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The study of the functional  s ta te  of  lymphocytes  f r o m  lymph nodes located dif ferent ly  re la t ive  to a t u m o r  
and the ra t io  between the va r ious  population of lymphocytes  can be used as  immunologica l  p a r a m e t e r s  of  i n t e r -  
action between the host  and a neop lasm developing in it. One of the e s sen t i a l  functional indices  of lymphooytes  
is  de te rmina t ion  of t he i r  DNA content.  

The object  of this  invest igat ion was to study the re la t ive  number s  of T -  and B- lymphocy tes  in lymph 
nodes of  BALB/c  mice and the pa ra l l e l  de te rmina t ion  of the DNA content in populations r ich in T -  and B-ce l l s  
f r o m  intact  an imals  and mice with t u m o r s  induced by Moloney s a r c o m a  v i rus .  

EXPERIMENTAL M E T H O D  

A t u m o r  was induced in BALB/c mice  aged 10-14 days by the usual  method descr ibed  p rev ious ly  [1]. 
The regional  (right inguinal) and r em o t e  (left axi l lary)  lymph nodes re la t ive  to the t u m o r  were  taken f r o m  mice 
with a developing s a r c o m a  for  invest igat ion.  The cor responding  lymph nodes f r o m  intact  mice of the s ame  age 
and sex se rved  as the control .  Cell  suspens ions  were  p r e p a r e d  f r o m  these  lymph nodes,  applied to s l ides ,  and 
stained with methylene blue by the method of Stockinger and Kel lner  [10] in o r d e r  to study the ra t io  between 
different  lymphocyte  populations [2]. The or ig inal  cell  suspensions  were  separa ted  into f rac t ions  r ich  in T -  o r  
B- lymphocytes  by the ce l lu la r  immunoadsorp t ion  method with cer ta in  modificat ions [3]. Mainly T- lymphocy te s  
were  p resen t  in the cel l  f ract ion which did not adhere  to the sorbent ,  whereas  mos t  of the adherent  cel ls  were  
B- lymphoeyte  s. 

Cytological  spec imens  of cel ls  adherent  and not adherent  to the sorbent  were  stained by Feulgen ' s  meth-  
od. The DNA content in the nuclei of  the lymphocytes  was es t imated  f r o m  the opt ical  density,  measu red  on the 
MUF-5 ins t rumen t  by consecut ive eytophotometry ,  with scanning in th ree  different  d i rec t ions ;  the mean optical  
densi ty  of  each nucleus was then calculated and multipl ied by i ts  a rea .  The r e su l t s  obtained for  the DNA con- 
tent  in the lymphocyte nuclei were  subjected to s ta t i s t i ca l  ana lys i s ,  allowing for  in s t rumen ta l  e r r o r  with a r e -  
l iabil i ty of  95%, and were  e x p r e s s e d  in conventional  units. 
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TABLE 1. Cell Count in Lymph Nodes of B A L B / c  Mice during Development  of T u m o r  
Induced by Moloney Sarcoma Virus  (in %, M * m) 

Lymph nodes Group of 
animals 

Lymphocytes Blast forms and 

mlcronucleolar large iympho- macronucleolar, cytes 
Other cells 

Regional 

Distant 

Control 
Experimental 
Control 
Experimental 

58,84• 35,924-1,00 
40,284-1,78 47,96~3,04 
59,504-1,21 34,644-1,62 
50,20~- 1 ,87 40,15+___4,08 

3,604-0,62 
7,96___1,71 
4,32• 
7,60___1,27 

1,644-0,20 
3,80~0,93 
1,52• 
2,05-t-0,54 

TABLE 2. DNA Content (in convent iona l  
units)  in Nuclei of Lymphocytes  of Different  
Cell F rac t ions  f r o m  Lymph Nodes of BALB/ 
c Mice during Development  of T u m o r  Induced 
by Moloney Sa rcoma  Virus  (M -~ m) 

Group of animals 

Control* 
Experimental: 

regional lymph nodes 

remote lymph nodes 

Adherent 
fraction 
(B-cells) 

Nonadherent 
fraction 

(P-cells) 

6,84"+-0,061 8,06• 

7,23-4_0,083 8,49• 

6,61-+0,049 7,44___ 0,052 

*Data for  both lymph notes .  

EXPERIMENTAL RESULTS 

Microscopic  examinat ion of the stained f i lms f r o m  lymph nodes of the control  and expe r imen ta l  mice 
revea led  two main types  of lymphocytes :  macronuc leo la r ,  with one to th ree  la rge ,  c l ea r ly  dist inguishable nuc-  
leoli and with a basophi l ic  r i m  of cy toplasm,  and mieronuc leo la r ,  dist inguished by the p re sence  of numerous  
smal l ,  at t imes  a lmos t  indist inguishable nucleoli and a weakly basophi l ie  r i m  of cytoplasm.  In addition, b las t  
fo rms  of lymphocytes  and o ther  cel ls ,  including p l a sma  cells  and nonlymphoid cel ls ,  were  dist inguished as 
sepa ra t e  groups.  By the s imul taneous use  of immunologica l  and cytological  methods it was found that  the m a c r o -  
nuc leo la r  lymphocytes  belonged to the T - c e l l  population and mic ronuc leo l a r  lymphoeytes  to the B-ce l l  popula-  
t ion [2]. The exper iment  shows that  among cel ls  f r o m  the lymph nodes of intact  mice not adherent  to the immuno-  
sorbent ,  i .e . ,  mainly among the T - c e l l  f rac t ion,  82% of the cel ls  when stained by the method of Stockinger and 
Kellner  consis ted  of mac ronuc leo l a r  lymphocytes ,  whereas  among the adherent  cel ls  70.2% had the c h a r a c t e r i s -  
t ic  morphology of mic ronue leo la r  lymphocytes .  

On the o t h e r  hand, s tudies by Czechoslovak worke r s  have shown that  the p r e sence  of compact  nucleoli 
and of nucleoli with a nucleome in lymphocytes  is  evidence that  in tensive DNA synthes is  t akes  place  in these  
cel ls  [6, 9]. Subsequent invest igat ions have shown that  most  nactive" lymphocytes  belong to the t h y m u s - d e -  
pendent population and that  they a r e  sens i t ive  to the act ion of a n t i - 0 - s e r u m  [4, 5]. Invest igat ions by these  
worke r s  and our  own observa t ion  sugges ts  that  lymphocytes  With la rge ,  compact  nucleoli can be c lassed  as T -  
cel ls .  

The r e su l t s  of a study of the cel l  composi t ion of lymph nodes of  intact  BALB/c mice and of mice with 
t u m o r s  induced by Moloney s a r c o m a  v i rus  a re  given in Table 1. They show that  the cel l  composi t ion of the 
lymph nodes of  the intact  mice was unconnected with the i r  topography and was the s ame  for  both groups of 
lymph nodes studied. 

In mice with a developing t u m o r  the number  of mac ronuc l eo l a r  lymphocytes  in the regional  lymph nodes 
fell by 18% (P < 0.05), and in the r em o t e  lymph nodes by 9% (P < 0.05) compared  with the control .  Meanwhile, the 
re la t ive  number  of mic ronuc leo l a r  lymphocytes  inc reased  in these  lymph nodes,  e spec ia l ly  in the r eg ion -  
al lymph nodes. F u r t h e r m o r e ,  t r an s fo rm a t i on  changes,  e x p r e s s e d  as an i nc r ea se  in the number  of b las t  f o rms  
by 1.7-2.2 t imes ,  were  obse rved  in the lymph node cells .  
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The results of a study of the DNA content in the nuclei of lymphocytes from fractions rich in T-  and 
B-cells are given in Table 2. They show that the cells of the nonadherent fractions, consisting mainly of T- 
lymphocytes, contained more DNA than cells adherent to the sorbent, most of which were B-lymphocytes (P < 
0.05). This conclusion was valid both for the corresponding fractions obtained f rom the lymph nodes of intact 
mace and for the cell fractions of the experimental animals. 

The differences thus found in the DNA content in the cell nuclei of the nonadherent and adherent frac-  
tions evidently reflect  functional differences between the T-  and B-cell  populations of the lymph nodes. 

Investigations with acridine orange have revealed differences in the nucleic acid content in lymphocyte 
populations. When lymphoeytes are stained with this dye two types of cells giving strong and weak fluorescence 
can be distinguished [7]. Scott and Shelby [8] showed that T-lymphocytes of human peripheral blood incorporate 
three t imes more 3H-uridine than B-cells. The higher DNA content and greater  incorporation of 3H-uridine into 
T-cel ls  than into B-lymphocytes can probably be explained by the diversity of function of this class of lymph- 
ocytes. 

In animals with a developing tumor the DNA content is increased in both lymphocyte fractions obtained 
from the regional lymph nodes. This could indicate an increase in the functional activity of both group of cells 
in lymph nodes draining the zone of development of the neoplasm, as a result of antigenic stimulation t rans-  
matted to these lymph nodes. 
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