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It is known that as early as in the first generations, and sometimes also in established strains obtained through 
transplantation of spontaneous tumors, marked changes are observed in the biological properties of the tumor, directed 
toward an increase in malignancy. This process may be accompanied by changes in the morphology of the transplanted 
tumors [6, 8, 9]. 

In the opinion of the majority of authors, the morphological changes of the tumors in the process of serial trans- 
plantations results in a decrease in the differentiation of the tumor, which is manifested, above all, by a loss of the 
ability to form specific structures [1, 2, 10]. These changes have been studied primarily in material from mice [7, 
11]. At the same time, mammary  gland cancer of rats is a more perspective experimental model, since its reactivity, 
in the process of hormonotherapy, is close to that seen in man [4, 12]. 

In 1958, we obtained a transplantable rat mammary  gland cancer (RMK-1), possessing, in the first generations, 
a manifest reactivity to hormones 1"4], and, according to its morphological structure, presenting as a characmristic rat 
alveolar carcinoma [3]. By 1961, RMK-1 had already been passed through more than 30 generations, in the process of 
which we observed changes in the reactivity of this tumor to hormonal action [5] and changes in its morphological 
structure. 

In this work, we provide a description of  the morphological changes that occurred in the tumor in the course of 

32 generatiom. 

The original tumor, and the tumors of the first generations (2nd, 4th, 7th) consisted of rather coarse alveoli, 
filled with poorly differentiated cells. The epithelium of the alveoli possessed a manifest tendency toward the for- 
mation of adenomatons (pseudoglandular) structures (Fig. 1). There was little secretion in the tumor. Occasionally, 
we observed areas of adenomatous structure, in which the alveoli were filled with secretion, but the epithelial lining 
consisted of only 1-2 layers of cells. The secretion was principally dense and homogeneous, with a small number of 
large vacuoles, and it stained well with eosin. There was minimal desquamation and cornification of the epithelial 
cells. The tumor cells were small, dark, possessed little chromatin, and contained poorly visible nucleoli. We noted 
a very small number of mitoses. The stroma of the tumor consisted of  small rods of loose connective tissue. 

By the 1Oth generation, the structme of RMK-1 had already been altered considerably. Above all, the dimen- 
sions of the alveoli were sharply increased. Occasionally, gigantic cells were noted, visible macroscopically. A large 
central cavity appeared in the alveoli, and the epithelium was arranged in the wall of  the alveolus in the form of a 
wide layer, inside which we observed a large number of  pseudoglandular cavities of varying size and form. The amount 
of secretion in the tumor decreased sharply, and its morphology was clearly altered: it was principally reticular in char- 
acter, and stained weakly with eosin. In the central cavity of the alveolus, in addition to secretion, there appeared a 
large number of shadow cells and large amounts of cellular detritus. Accoding to morphology, the tumor cells re- 
mained almost the same as the cells of the first generations. They were small, dark, with a narrow ring of protoplasm 
and a more compact  nucleus of intermediate size. The nucleolus was observed only in individual cells. Mitoses were 
encountered rarely. The stroma of the tumor did not change,  and, as before, consisted of rods of loose connective tissue. 
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Fig. 1. Structure of a tumor of the 1st generation of trans- 
plantable  rat mammary  gland carcinoma (RMK-1). The ad- 
enomatous structure of the tumor is well  v isual ized.  Stained 
with hematoxyl in-eos in .  Magnif icat ion 270x .  

By the 18th generation, the structure of the tumor markedly  differed from that observed in the 1st generation.  
The dimensions of the a lveol i  increased even more.  A centra l  cavi ty  was c lea r ly  seen in almost all  the a lveol i ,  in- 
side which one observed cornified cel ls  and granular masses of cel lular  detritus, which stained well  with eosin. Secre-  
tion became  st i l l  more min imal ,  and in the cavi ty  of the a lveol i  and the pseudo-glandular  structures it  had the form 
of weakly basophilic threads. Characteris t ic  of this generation was the appearance of areas of growth of fibroblast-  
l ike ep i the l ia l  cells,  superf ic ia l ly  resembling the growth of connect ive tissue cells in tissue culture.  The dimensions 
of the ceils increased somewhat,  main ly  due to an increase in the size of the nucleus. The number of  mitoses in the 
tumor increased significantly.  

In the 32nd generation, the general  structure of RMK-1 differed l i t t le  from that described in the 18th generation.  
However, in contrast to the lat ter ,  the zones of f ibroblast- l ike epi the l ium adjoining the central  cav i ty  of  the a lveol i  
were apparent in almost alI  the a lveol i ,  resulting in the loss of  the adenomatous structure of the tumor (Fig. 2a). Along 
with this, a large number of smal l  a lveol i  were formed in them, with a solid type of  structure. There was almost no 
secretion at a l l  in the tumor. It appeared as isolated, very thin, weakly basophil ic threads, and the cavi t ies  of the 
a lveol i  were f i l led  pr imar i ly  with ce t lu lar  detritus. In this generat ion,  we also observed signif icant  cy to log ica l  changes. 
The dimensions of the cel ls  increased markedly,  main ly  due to an increase in the size of the nuclei .  In the zone of 
f ibroblast- l ike epi the l ium the nuclei  of the cel ls  were intensely elongated.  In the larger and l ighter nuclei  of the 
epi the l ia l  layer the structure of the chromatin network became more c lear ly  defined, and, as a rule, the nucleolus 
was readi ly  apparent (see Fig. 1; Fig. 2b). Mitoses in the tumor were numerous (2-4 per visual field under high mag-  
nification).  The stroma remained unchanged. 

Thus, in the process of serial  transplantation there occurs a progressive decrease in different iat ion of the tumor: 
secretion diminishes, and there is a reduction in the abi l i ty  to form glandular structures. One also notes cer tain cy to-  
logica l  signs of tumor dedifferent iat ion:  the size of the nucleus increases, the structure of  the cbxomatin network be-  
comes more c lea r ly  defined, and the nucleolus becomes more evident .  At the same t ime,  changes arise that  are 
character is t ic  of an increase in the mal ignancy of the tumor: the number of mitoses increases, and there appears areas 
of solid ep i the l ia l  growth and growth zones of  a typ ica l ,  f ibrobtast- l ike epi the l ium.  

It must be emphasized that in para l le l  with the morphological  dedifferent iat ion of the tumor, there also occurs 
a progressive reduction in its react iv i ty  to hormonal  action,  down to the appearance of area ac t iv i ty  [5]. 

From the data obtained, it would follow that by approximate ly  the 10th generation the use of t ransplantable 
rat mammary  gland cancers is not expeditious for purposes of exper imenta l  hormonotherapy.  

S U M M A R Y  
During the process of consecutive inoculations of  rat  a lveolar  mi lkduct  carc inoma (RMC-1) - from the 2nd to 

the 32nd generations the authors observed considerable morphological  changes, manifested by the reduction of tumor 
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Fig. 2. Structure of the tumor in the 32rid generation of 
RMK-1. a) At magnification of 130x. The adenomatom 
character of the tumor is lost; b) at magnification of 270x. 
The a typical  fibroblast-like epithelium is visible. Tendency 
toward the formation of adenomatous structures is manifested 
weakly. The dimensions of the nuclei are enlarged. Stained 
with hematoxylin-eosin. 

differentiation (diminished secretion and decreased 
capacity to glanduIar structure formation) and by 
some cytological signs of dedifferentiation (enlarge- 
ment of the nucleus, a more distinct chromatin net- 
work structure, and separation of the nucleolus). Be- 
sides, there appeared areas of solid epithelial growth 
and su'ata of  atypical fibroblast-like epithelium. The 
number of mitoses also increased, pointing to an in- 
tensification of  tumor malignancy. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all o f  th i s  peri-  

od ica l  l i t e ra ture  may  we l l  be  a v a i l a b l e  in En$1iah tran~Iatioa.  A complete list of the cover-to- 
cover English translations appears at the back of this issue. 
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