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A comparat ive microspect rophotometr ic  investigation of the DNA content in the nuclei of ten 
polymorphic human gas t r ic  carc inomas  showed that polyploidy and aneuploidy occur  both in 
a reas  with a glandular s t ructure  and in parts  of the tumor consist ing of solid fields of cei ls .  
It is postulated that cells forming these par ts  of the polymorphie gas t r ic  carc inoma may dif- 
fer  in their  karyotype.  

The polymorphism of p r imary  human tumors  is associated with a varied degree of cataplasia of the 
t issue,  the quantity and charac te r  of the secret ion,  the mosaic  pat tern of the sex chromatin,  the level of 
enzyme activity,  and many other factors  [4, 7-9, 14]. The contradic tory  nature of views regarding c a r -  
cinoma of the s tomach as a whole justifies a quantitative study of the dynamics of nucleoproteins in the 
cell nuclei of polymorphic tumors .  

This paper descr ibes  a comparative mierospect rophotometr ic  investigation of ten polymorphic human 
gastr ic  carc inomas  removed at operation (nine combining a reas  of glandular and solid s t ruc ture ,  and one 
with glandular,  solid, and sc i r rhus  areas) .  

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

Sections of the tumor stained by Feulgen's  method were examined on an integrating mic rospec t ro -  
photometer  made by the Central Pathological Laboratory ,  Institute of Human Morphology, Academy of 
Medical Sciences of the USSR [1, 2]. To ensure reliabil i ty of the comparison,  sections cut to a thickness 
of 5 tl, in which different a reas  of the tumor  parenchyma differed in s t ruc ture ,  were used. The DNA con- 
tent was determined under a magnification of 450 t imes in 50 nuclei of the tumor cells in the zone of the 
section studied (at a wavelength of 575 nm). The relative optical density (per tt 2 of section) of the nucleus 
and its a rea  (by grav imet r ic  karyometry)  were determined.  The DNA content in the nuclei was expressed 
in conventional units (the product of the relat ive optical density and the a rea  of section of the nucleus). 

For  compar ison with the DNA content in a diploid set  of chromosomes ,  the mean DNA content in the 
lymphocytes was measured  in the same histological  section. The results  of these measurements  were 
analyzed by s tat is t ical  methods. 

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

The resul ts  agreed with data in the l i terature showing an increase  in the DNA content in the cells of 
malignant tumors  [3, 5, 11, 19, 24]. 

In the polymorphic gas t r ic  carc inomas  the DNA content in the cell nuclei varied considerably,  as the 
h is tograms in Fig. 1 show. In four tumors  it varied f rom hypodiploid to polyploid, reaching values of 16 n 
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F i g .  1. H i s t o g r a m s  of  d i s t r i b u t i o n  of  c e l l  
nuc le i  (based  on DNA content)  of p o l y m o r -  
phic  c a r c i n o m a s  ( a - j ) .  Unshaded  co lumns  
r e p r e s e n t  g l a n d u l a r  a r e a s ;  s h a d e d  c o l -  
u m n s  s o l i d  a r e a s ;  b r o k e n  l ine  r e p r e s e n t s  
s c i r r h u s  a r e a s  

F ig .  2. A r e a  of  a d e n o c a r c i n o m a  of  the  
s t o m a c h .  H e m a t o x y l i n - e o s i n :  a) 120 • 
b) 250 x. 

(F ig .  1: a ,  b ,  f, j ) ,  in four  t u m o r s  8 n and above  (F ig .  1: c, e ,  g, h), and  in two t u m o r s  to the t e t r a p l o i d  
l e v e l  {Fig .  1: d ,  i ) .  The  h i s t o g r a m s  show v a r i e d  d e g r e e s  of  a n e u p l o i d y  in the  t u m o r s  a l s o .  

D i f f e r e n c e s  in DNA conten t  and in  the  s i z e  of  the n u c l e i  a l s o  w e r e  found in p a r t s  of the s a m e  m a l i g -  
nant  focus  d i f f e r i n g  in t h e i r  d e g r e e  of  m o r p h o l o g i c a l  c a t a p l a s i a .  In  5 c a s e s  l a r g e r  nuc le i  w e r e  found in 
the  c e l l s  of the  s o l i d *  c o m p o n e n t s  of  the  t u m o r ,  whi le  in o t h e r s  they  w e r e  found in the g l a n d u l a r  a r e a s .  
P a r a l l e l  wi th  a change  in s i z e  of  the  n u c l e u s ,  i t s  o p t i c a l  d e n s i t y  a l s o  changed :  in 8 c a s e s ,  a h i g h e r  r e l a -  
t i ve  o p t i c a l  d e n s i t y  was  found in the  l a r g e r  nuc l e i ,  i n d i c a t i n g  h igh  c o n c e n t r a t i o n s  of  DNA. Only  in two 
t u m o r s  was  an i n c r e a s e  in s i z e  of  the  nuc le i  a s s o c i a t e d  wi th  a s m a l l  d e c r e a s e  in DNA c o n c e n t r a t i o n ,  not 
s t a t i s t i c a l l y  s ign i f i can t~  

H i s t o g r a m s  of d i s t r i b u t i o n  of the  DNA con ten t  in the  c e l l  nuc le i  in g l a n d u l a r  and s o l i d  a r e a s  of the  
s a m e  t u m o r  d i f f e r e d  s u b s t a n t i a l l y .  S o m e t i m e s  t h e s e  d i f f e r e n c e s  w e r e  so  m a r k e d  tha t  the  h i s t o g r a m s  
h a r d l y  o v e r l a p p e d  a t  a l l .  C e l l  nuc le i  of  an  a d e n o c a r c i n o m a  con ta ined  DNA in a m o u n t s  v a r y i n g  f r o m  2 to 
4 n o r  m o r e ,  wh i l e  in  a s o l i d  a r e a  t hey  con t a ined  DNA in a m o u n t s  v a r y i n g  f r o m  4 to 16 n (F ig .  1: a ,  b) .  
In  o t h e r  c a s e s  ( F i g .  1: c ,  d) t h e s e  d i f f e r e n c e s  w e r e  l e s s  m a r k e d ,  a l though s t i l l  s t a t i s t i c a l l y  s i g n i f i c a n t .  

The  r e s u l t s  of  the  i n v e s t i g a t i o n  w e r e  not  s u f f i c i e n t l y  c l e a r  to d e t e c t  a p a r a l l e l  t r e n d  b e t w e e n  the 
DNA con ten t  and the d e g r e e  o f  p o l y p l o i d y ,  on the  one hand ,  and  the d e g r e e  of  c a t a p l a s i a  of  the  g a s t r i c  c a r -  
c i n o m a  (the p r e s e n c e  o r  a b s e n c e  of  g l a n d u l a r  s t r u c t u r e s )  on the  o t h e r  hand .  In s o m e  t u m o r s ,  c e l l s  f r o m  
a r e a s  of g l a n d u l a r  s t r u c t u r e  (F ig .  2a) con t a ined  DNA in a m o u n t s  of  abou t  2 n (F ig .  ld)  and 4 n, whi l e  c e l l s  
f r o m  a r e a s  of  s o l i d  s t r u c t u r e  (F ig .  2b) con ta ined  4 o r  8 n o r  even  m o r e  (F ig .  1: a,  b,  c).  In o t h e r  c a s e s ,  
on the  c o n t r a r y ,  a r e a s  of  s o l i d  s t r u c t u r e  had  n e a r e r  2 n ( F i g .  le)  o r  2 and 4 n {Fig.  1: f, g, h ,  i ) ,  whi le  
a r e a s  of a d e n o c a r c i n o m a  c o n t a i n e d  f r o m  2 to 8 n o r  m o r e  {Fig.  1: e ,  f) o r  f r o m  2 to 4 n and m o r e  (F ig .  1: 
g ,  h, i) of  DNA. The  d i s t r i b u t i o n  of nuc le i  With an  i d e n t i c a l  DNA con ten t  in the  g l a n d u l a r  and s o l i d  p a r t s  

* T h i s  t e r m  is  u s e d  to d e s c r i b e  con t inuous  f i e ld s  of p o l y m o r p h i c  c e l l s .  
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of the tumor was roughly identical (Fig. 1: i, j), although it must be emphasized that the DNA content in 
the cell nuclei of the glandular a reas  was higher than in the areas  of solid s t ructure  (the difference is 
s tat is t ical ly significant). 

Sometimes the areas  of adenocarcinoma and at other t imes the solid areas  were thus c loser  to the 
normal  prototype in DNA content in gast r ic  carc inomas .  Inui and Oota [17] likewise found no direct  re -  
lationship between, the mean DNA content in the nuclei of tumor cells and the histological features ref lec t -  
ing the degree of malignancy of gast r ic  carc inoma.  A higher or  tower DNA content in the nuclei of cancer  
cells is evidently an important  charac te r i s t i c  of malignant growth, but not the only one. F r o m  this point 
of view, the qualitative differences between the nucleotide composit ion of DNA f rom tumor t issue and f rom 
normal  t issue,  observed by a number of invest igators [5], may be of pr ime importance.  The more marked 
changes in the DNA content observed in the present  investigation in the nuclei of gast r ic  carc inoma cells 
than those descr ibed previously  [17] were evidently attributable to specific features of tumors  of poly-  
morphic s t ruc ture .  

Taking into account the corre la t ions  between the DNA content and size of the chromosomes  [6, 10, 
22, 23, 25], it can be assumed that the pat tern  of DNA content d iscovered in a reas  of the same tumor with 
different morphological  s t ruc ture  indicates differences in the karyotypes of the cells forming these a reas .  
Makino et al. [20] found variat ions in the karyotype of cells in 30 gast r ic  carc inomas  and concluded that 
neoplasms of the same genesis may differ in the composit ion of the chromosomes  of the s tem lines. Vari-  
ations in karyotype have been demonstra ted in carc inomas  of the m a m m a r y  gland [12, 15], in carc inomas  
of the uterus [18, 26], in carc inoma of the large intestine [13], and in malignant tumors  in other situations 
[21]. Assuming that variat ion of the karyotype is accompanied by changes in the proper t ies  of the tumor 
[16], a connection can evidently be established between the polymorphism of different par ts  of gast r ic  ca r -  
cinomas and differences in the karyotypes of the cells forming them. 
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