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In te rac t ion  between tumor  and host  is a v e r y  impor tan t  p r o b l e m  in m o d e r n  oncology. The development  
of t umor s  of d i f ferent  genes i s  is accompanied  by changes in lymphoid and hematopoie t ic  t i s sues .  Fo r  ins tance,  
d i s tu rbances  of hematopoies i s ,  notably a leukemoid reac t ion ,  changes in the lymph nodes (LN), and thymus 
have been d i scove red  and desc r ibed  [1, 2, 4-6, 8, 13-15].  Invest igat ions on LN have been c a r r i e d  out mainly  
on cl inical  m a t e r i a l  without obse rva t ion  over  a per iod of t ime,  and the r e su l t s  a r e  often highly con t rad ic to ry  
[5, 9, 10, 12-15]. Accordingly  de te rmina t ion  of the m o r e  p r e c i s e  behav ior  of LN during growth of tumors  ap-  
pea r ed  in te res t ing .  P rev ious ly ,  using a model  of syngeneic  t ransp lan tab le  hemang iope r i cy toma  (HAPC),  the 
development  of a leukemoid reac t ion  with e ry th ro id  hematopo ies i s  in the red  pulp of the spleen and t r ans i en t  
e ry th rocy tos i s  in the blood, followed by anemia,  was found in mice .  In the p r e s e n t  invest igat ion a morpho log i -  
cal  and m o r p h o m e t r i c  ana lys i s  was made of the thymus and of s e v e r a l  LN in the course  of development  of 
HAPC in mice. 

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

Exper imen t s  were  c a r r i e d  out on sexual ly  ma tu r e  ma le  (CBA x C57BL/6]) F 1 mice weighing 24.0 + 2.0 g, 
r e a r e d  at the Stolbovaya Nur s e ry ,  Academy of Medical  Sciences  of the USSR. The animals  were  divided into 
two groups :  a syngeneic  HAPC was t ransp lan ted  subcutaneously  into mice  of group 1 in the do r sa l  region,  
whereas  a suspens ion  of sp leen  cel ls  of syngeneic  an imals  was injected subcutaneously  into the mice  of group 
2 (control) ,  in a dose of 5 x 106 cel ls  pe r  animal .  The an imals  were  kil led 1, 2, 3, 7, 10, 14, and 17 days  a f t e r  
t ransplan ta t ion  of the HAPC (five mice  at each t ime,  total 70), and the tumor ,  thymus,  ax i l la ry  regional  and 
con t ra l a t e ra l  regional  LN, m e s e n t e r i c  LN, P e y e r ' s  Pa tches ,  l iver ,  lungs, and kidney were  removed.  The tumor ,  
thymus,  and LN were  weighed and all the m a t e r i a l  was fixed in Bouin 's  flud. Pa ra f f in  sect ions ,  cut to a th ick-  
ness  of  4 t~, were  s ta ined with azure  I I -eos in  and with hematoxyl in  and eosin,  and morphologica l  and mo rp h o -  
me t r i c  ana lys i s  was c a r r i e d  out. By means  of an Avtandi lov ' s  gr id  the a r e a s  of the cor tex  and medul la  of the 
thymus and the re la t ive  pe rcen tages  of b l a s t  cel ls ,  mi to t ica l ly  dividing cel ls ,  ce l ls  in a s ta te  of pycnos is ,  and 
m a c r o p h a g e s  in the cor tex  and medul la  and the number  of H a s s a l l ' s  co rpusc l e s  in a ce r ta in  a r e a  of the medul la  
were  calculated.  Act ivi ty  of the B-dependent  zone in LN, the number  and degree  of ma tu r i ty  of the ge rmina t ive  
cen te r s ,  the a r e a  of the medu l l a ry  cords  and the number  of lymphocytes ,  b l a s t  cel ls ,  p l a s m a b l a s t s ,  and p l a s m a  
cel ls  in them, and a lso  the intensi ty  of de lymphat iza t ion  and the abundance of the T-dependent  zone (the num-  
be r  and act ivi ty  of pos tcap i l l a ry  venules,  the abundance of the specif ic  cell  reac t ion  around them, and de lymph-  
at ization) were  a s s e s s e d  by a ranking method. The n u m e r i c a l  r e su l t s  were  subjected to s ta t i s t i ca l  ana lys i s ,  
the s ignif icance of d i f fe rences  being de te rmined  by Student 's  t t e s t  at the P < 0.05 level .  

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

T u m o r  growth was accompanied  by a d e c r e a s e  in weight of the thymus and in the body weight (Fig. la,  
b) ,  which was pa r t i cu l a r l y  m a r k e d  on the 10th-14th day a f t e r  t ransp lan ta t ion  of the HAPC. A d e c r e a s e  in the 
a r e a  of the cor tex  and some i n c r e a s e  in the a r e a  of the thymus ( inversion)  were  obse rved  on the 14th-17t.h day 
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Fig'. 1. Changes in body weight and weight of tumor (A), 
thymus (B), and regional (C) and contra la tera l  regional 
(D) axillary LN associated with growth of HAPC. 
Abscissa ,  time af ter  transplantation of tumor (in days) ;  
ordinate:  A: on left) body weight, on right) weight of 
tumor (in g); ]3) weight of thymus (in rag); C) weight of 
regional axil lary LN {in rag); D) weight of contra la t -  
eral  regional axillary LN (in rag). Continuous line - 
experiment;  broken line - control.  A c ross  indicates a 
single observation.  

af ter  t ransplantat ion of the HAPC and in some cases  the boundary between cortex and medulla disappeared,  so 
that the parenchyma of the thymus consis ted of diffusely ar ranged lymphocytes with single blast  ceils and 
p lasma cells.  The number  of blast  cells,  pycnotic cells,  and mitoses  fluctuated in the course  of development of 
the HAPC during the f i rs t  3 days af ter  transplantation, with a peak of the blast  cells in the cortex and a sharp 
dec rease  in the frequency of pycnosis  in them on the 2nd day. A sharp decrease  in the number of mitoses  and 
an increase  in the number  of cells with pycnosis were observed in the medulla on the 2nd day, followed by a 
sharp r i se  (to a peak} of both these pa rame te r s  on the 3rd day. The number of macrophages  and of Hassa l l ' s  
corpusc les  in the thymus did not change significantly at any time during growth of the HAPC, and within each 
group there was considerable  sca t te r  of the values.  No changes descr ibed above were observed in the control,  
but the wide sca t t e r  of the values also was a feature.  During growth of the HAPC progress ive  atrophy of the 
thymus was thus observed,  mainly on account of a decrease  in a rea  of the cortex,  as was demonst ra ted  previ -  
ously in studies of other  tumors  [1, 2, 6, 11, 13, 15]. Evidently this atrophy of the thymus was nonspecific in 
charac te r ,  for it has been observed in s tarvat ion [ 11], af ter  injection of cer ta in  antigens [7],  and in infectious 
d iseases  and s t r e s s  [3].  The role of the thymus in the onset  and development of tumors  of different genesis  is 
highly cont radic tory  [2], and the causes  of the atrophy observed in the organ are  not clear .  Atrophy of the thy- 
mus may perhaps be a response  to lymphocytopenia in  the blood and (or) the resul t  of exhaustion of the prol i f -  
erat ive activity of the organ in response  to the action of substances  secre ted  by the tumor,  inhibition of cer tain 
components of the immune sys tem,  o r  endocrine imbalance in the course  of tumor development [2, 3, 11, 15]. 
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Fig. 2. Changes in act ivi ty  of T -  and B-dependent  zones 
in LN assoc ia t ed  with growth of HAPC. Absc i s sa ,  t ime 
a f t e r  t ransplan ta t ion  of tumor  (in days) ;  ordinate ,  ac t iv -  
ity (in conventional units)  of B-dependent  (c i rc les )  and 
T-dependent  ( t r iangles)  zones in expe r imen t  (continu- 
ous line) and control  (broken l ine) .  A) Regional ips i la t -  
e ra l  LN, B) con t r a l a t e ra l  axi l la ry  LN, C) m e s e n t e r i c  
LN, D) P e y e r ' s  patch. • One observa t ion .  

The weight of the regional  ax i l l a ry  LN of the expe r imen ta l  mice  was a l i t t le  higher  than in the control  
(Fig. 1C). On the 2nd day a f t e r  t ransplanta t ion  of the HAPC the T -  and B-dependent  zones of LN were  more  
act ive than in the control .  On the 3rd day act ivi ty  of both zones fell  to the level  of act ivi ty of the cor responding  
zones in the control ,  then i nc rea sed  until the 7th day, and r ema ined  at that level  until the 14th day, much 
higher  than the cor responding  p a r a m e t e r s  in the control .  Act ivi ty  of the T-dependent  zones was r a t h e r  higher  
than act ivi ty  of the B-dependent  zones throughout growth of the HAPC (Fig. 2A). 

In the con t r a l a t e r a l  regional  ax i l l a ry  LN, the weight of which did not d i f fer  s ignif icant ly f r o m  the weight 
of the control  LN during development  of the HAPC (Fig. 1D), act ivi ty  of the T -  and B-dependent  zones exceeded 
that in the control ,  except  on the 2nd and 10th days a f t e r  t ransplanta t ion  of the HAPC (Fig. 2B). The ips i l a t e ra l  
and con t r a l a t e ra l  regional  ax i l l a ry  LN thus exhibit  act ivat ion of T -  and B-dependent  zones  during growth of an 
HAPC. In r emo te  LN (mesen te r i c  LN and P e y e r ' s  patch) no signs e i ther  of act ivat ion or  of exhaust ion of T -  
and B-dependent  zones could be obse rved  compared  with the control  during development  of the HAPC (Fig. 2C, 
D).  

Nei ther  tumor  ce l l s  nor  foci of eetopic hematopo ies i s  could be found in any of the LN studied. 

No tumor  cel ls  were  found in s e r i a l  sec t ions  of the l ive r ,  kidneys,  and lungs by his tological  ana lys is .  
Foci  of granuloeyt ic  inf i l t rat ion of d i f ferent  s i zes  were  found in the lungs and, to a l e s s e r  degree ,  in the l iver .  

Data in the l i t e r a tu r e  a r e  concerned  mainly  with morphologica l  and h i s toehemica l  ana lys is  of LN in can-  
ce r  pat ients  [5, 8, 10, 12]. Some co r r e l a t i on  has been  found between ac t iv i ty  of d i f ferent  zones of LN and the 
prognos is  of tumors :  ac t ivat ion of T-dependent  zones is obse rved  in the absence  of me tas ta s i za t ion  and in pa -  
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t ients with a longer  per iod  of survival  [5, 8, 14]; the state of the B-dependent  zones and the d i scovery  of sinus 
his t iocytosis  have been in te rpre ted  different ly  [5, 8, 10, 12]; weak act ivi ty or  exhaustion of LN is r ega rded  as 
a bad prognost ic  sign [8, 10]. The resu l t s  conf i rm exist ing views on the connection between metas tas iza t ion  
and act ivi ty of regional  LN. Meanwhile absence of a r e sponse  of the remote  LN will be noted. 

The resu l t s  a re  evidence that growth of HAPC in mice is accompanied not only by a leukemoid response  
of myeloid type [4],  but also by atrophy of the thymus, act ivat ion of T-  and B-dependent  zones in the regional  
ips i la te ra l  and con t ra la te ra l  LN, with p rese rva t ion  of the usual s t ruc tu re  of distant  LN (mesenter ic  LN and 
P e y e r ' s  patch) .  Activation of LN may be connected with the immunologic response  to the tumor  or  it: may be 
a compensatory reaction to the developing lymphocytopenia in the blood and gradually increasing atrophy of the 
thymus. 
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The important biological role of gangliosides is largely determined by their location on the cell surface. 
Cell recognition and cell adhesion, and the ability of normal cells to exhibit contact inhibition and the loss of 
this property during malignant transformation all depend on the ganglioside composition of membranes. The 
membrane receptor of Vibrio cholerae is a ganglioside; gangliosides of the cell surface participate in reception 
of other bacterial toxins, viruses, interferon, and peptide hormones [4]. There is evidence of the role of ganglio- 
sides in serotonin reception [2, 12]. 
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