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Morphological  changes  in the o rgans  of immunogenes i s  (thymus, lymph glands,  spleen) were  
studied and the RNA content of these o rgans  de te rmined  b iochemical ly  in 92 r a t s  during 
growth of a t ransplan ted  i n t r a e e r e b r a l  g l iob las toma mul t i fo rme (strain No. 101/12). The r e -  
sponse of the lymphore t i cu la r  o rgans  was shown to depend on the stage of the d i sease .  On the 
6th day af ter  t ransplantat ion of the tumor,  for  instance,  act ivat ion of the re t iculoendothel ia l  
par t  of the thymus,  hyperp las ia  of the lymphoid fol l ic les  in the lymph glands,  and activation of 
nucleic acid synthes is  were  observed,  whereas  in an imals  with a developing tumor  death of the 
lymphoic e lements  and a dec rea se  in RNA sysn thes i s  were  found. Morphological  investigation 
of the spleen showed a gradual  reduction in i ts  cel l  population. 
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Much expe r imen ta l  evidence of d i f fe rences  in the antigenic s t ruc tu re  of no rma l  and tumor  t i s sues  has 
recent ly  been obtained [1, 2l. Morphological  changes  in the lymphore t icu la r  o rgans  are  among the inevitable 
consequences  of  in teract ion of the o rgan-spec i f i c  an t igen -an t ibody  type. Each of these o rgans  (thymus, 
lymph glands, and spleen) p e r f o r m s  its  own pa r t i cu la r  function. Whereas  the thymus plays  a basic ro le  
in immunologic surve i l lance  of the tumor ,  the spleen and lymph glands a re  d i rec t ly  concerned in the p r o -  
tect ive r e s p o n s e s  of  humora l  and t i s sue  c h a r a c t e r  [3]. The RNA content  in these o rgans  is  an indicator  of 
antibody production,  for  antibody synthes is  is  linked with the accumulat ion of RNA [4]. 

The object  of this investigation was  to make a morphological  study of the o rgans  of immunogenes is  
during the development  of a t ransplantable  tumor in the bra in  and to de te rmine  their  RNA content b iochemic -  

ally. 

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

Expe r imen t s  were  c a r r i e d  out on 92 noninbred infantile female  albino r a t s  (weight 50-70 g) into which 
a g l iob las toma mul t i fo rme  (strain No. 101/12) was t ransplanted  i n t r ace r eb ra l l y .  The an imals  were  killed 
on the 11th day a f t e r  t ransplanta t ion of the tumor ,  and at a t ime of appearance  of dist inct  cl inical  evidence 
of the d i sease  (15.7 • 1.06 days af ter  the operat ion).  The control  group consis ted of intact an imals  killed 
s imul taneously  with the exper imenta l  group. The thymus,  lymph glands,  and spleen were  taken for m o r -  
phological  examination,  fixed in C a rnoy ' s  fluid, embedded in paraff in  wax, and stained with h e m a t o x y l i n -  
eosin in Brachet fs  and the PAS reac t ions  were  c a r r i e d  out. RNA was de te rmined  quantitat ively by the 
method of Schmidt and Thannhauser  [5]. 
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Fig. 1. Total RNA con-  
tent in thymus, lymph 
gIands, and spleen. Or -  
dinate, RNA content (in 
m g / g  protein); abscissa;  
a) thymus; b) lymph glands; 
e) spleen. 1) Intact ani-  
mals;  2) animals on 6th 
day after transplantation 
of tumor; 3) r a t s  with de-  
veloping brain tumor.  

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

Histological investigation of the thymus glands of r a t s  killed on the 
6th day after transplantation of the tumor revealed preservat ion of the 
boundaries between the layers ;  both l aye rs  were  reasonably wide. Small 
loci of depopulation were  found in the cortex,  together with groups of py-  
reninophilic cells,  whereas  in the medulla the cel ls  of the ret iculoendothe-  
lium were  juicy and pyroninophilic on staining by Brache t ' s  reaction.  The 
Hassa l l ' s  corpusc les  were large,  some of them contained ingested par t i -  
cles, and the PAS react ion revealed a small quantity of PAS-posit ive ma-  
ter ial  in them. Both cor tex and medulla contained numerous  re t iculoen-  
dothelial cel ls  with mitotic figures.  

In the animals with a developing p r imary  tumor,  a reas  containing 
groups of confluent hyperchromic  thymocytes appeared in the cor tex of 
the thymus. Together  with these changes, many macrophages  with phago- 
cytosed cel ls  and par t ic les  of fragmented cells,  giving a positive Brache t ' s  
reaction,  were seen in the cortex. The Hassa l l ' s  corpusc les  varied in 
size and number,  but they were much smal ler  than in ra t s  killed on the 
6th day after the operation. A few mature  and immature  p lasma cells  
were observed in the cor tex  and medulla. The immature  cel ls  were often 
located in the per ivascular  connective t issue. Reticuloendothelial cells  
with mitotic figures were found in the cor tex only. 

Some clegree of activation of the reticuloendothelial  component was 
thus found in the thymus of ra ts  killed on the 6th day after the operation, 
but if a developing tumor was present ,  degenerative changes in the thy- 
moeytes  and a macrophagal  react ion occurred.  

In the paral lel  biochemical  investigation of the RNA content in the thymus, on the 6th day after the 
operation the RNA content was higher than normal ,  but in the ra t s  with a developing tumor it was lower thm~ 
in the intact animals (Fig. 1). 

Morphological  investigation of the lymph glands of r a t s  killed on the 6th day after the operation showed 
a disturbance of the archi tectonics  of the lymph glands. The cor tex consisted of c lus te rs  of lymphocytes,  
with sol i tary pyroninophilic cel ls  distributed among them. Foll icle-l ike s t ruc tures  were scat tered through- 
out the a rea  of the lymph gland (Fig. 2). Their pale centers  contained ret iculum cel ls  with mitotic f igures,  
macrophages ,  and also cells  with pyroninophilic cytoplasm and a palely-s ta ined nucleus (immunoblasts). 
The medullary cords  were  re la t ively  wide and contained mature  and immature  p lasma cells.  The s inuses '  
were dilated and their  endothelium was swollen. 

In the animals with a developing tumor the s t ructure  of the lymph glands was gross ly  disturbed. The 
cor tex  consis ted of a continuous sheet of large lymphocytes  and reticuloendothelial  cells.  Small foll icle-  
like formations containing pyroninophilic cells  with a large,  pale nucleus, were revealed  only by Brache t ' s  
react ion.  The medullary cords  were narrow, with g ross ly  dilated sinuses,  the lumen of which was packed 
with desquamated endothelial cells.  A few plasma cel ls  were present  in the medullary cords .  

On the 6th day after transplantat ion of the tumor into the brain, s t ructural  dis turbances were found 
in the lymph glands, with hyperplasia  of the pale centers  of the foll icle-like formations and the appearance 
of numerous p lasma cells;  if a developing tumor was present ,  the s t ructura l  dis turbances  were severe,  ve ry  
few lymphocytes  were  present ,  and the number of pyroninophilic cel ls  was reduced. 

Biochemical  determination of the RNA content in the lymph glands on the 6th day after the operation 
showed an increase ,  but during development of the tumor its content was below normal  (Fig. 1). 

In the spleen, on  the 6th day after the operat ion the malpighian bodies var ied in size, their  pale cen-  
t e r s  were not c lear ly  distinguishable, and no pyroninophilic cel ls  could be seen. The centra l  a r t e r i e s  had 
swollen endothelium. 

Some reduction in the density of the red  pulp was observed.  Lymphocytes in it were grouped in large 
c lus te rs  (Fig. 3a) and a few mature  and immature  p lasma cells  also were present,  mainly beneath the cap-  
sale .  A few megakaryoblas ts  also were present ,  their  cytoplasm weakly pyroninophilic.  
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Fig. 2. Fo l l i c le - l ike  s t ruc tu re s  in lymph gland of r a t  on 6th day af ter  
t ransplanta t ion  of tumor:  a) genera l  view of lymph gland, stained with 
methyl  g reen- ty ron ine ,  120 x; b) a r e a  of pale center  of fo l l ic le- l ike  
s t ruc ture ,  stained with methyl  g reen- ty ron ine ,  500 x. 

Fig. 3. Spleen of r a t s  with t ransplanted  tumor:  a) lymphocytes  in 
la rge  c lu s t e r s  in red  pulp of spleen on 6th day af ter  t ransplantat ion of 
tumor ;  hema toxy l i n - eos in ,  500 x; b) marked  dec rea se  in number  of 
lymphocytes  in spleen, but numerous  e r y t h r o e y t e s  in it in r a t s  with 
developing bra in  tumor;  hema toxy l in - eos in ,  500 x. 

The malpighian bodies in the spleen of r a t s  with a developing bra in  tumor  were  reduced  in size and 
the i r  pale cen te r s  were  absent.  The cen t ra l  a r t e r i e s  had swollen walls  and pyconotic endothelium. The red  
pulp contained a few lymphocytes .  The s inuses  were  g r o s s l y  dilated and filled with e ry th rocy tes .  As a r e -  
sult of inc reased  pe rmeab i l i t y  of the ve s se l s  the red pulp thus r e s e m b l e d  " lakes  of blood" with tiny is lands 
of lymphoid t i s sue  (Fig. 3b). There  were  few or  no megakaryob las t s .  

The b iochemica l  t e s t s  also conf i rmed a gradual  dec r ea se  in the RNA content of the spleen during de-  
ve lopment  of the b ra in  tumor  (Fig. 1}. 
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