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The importance of tumor heterotransplantation and the difficulties of accomplishing it are well-known. 
As Ehflich [8] has already established, when a mouse carcinoma is subcutaneously implanted in rats, the tumor 
grows for a short t ime (up to 8 days), but then is resolved. In some studies [7, 10], a rather long preservation 
of the heterotransplanted Ehrlich's mouse tumor was obtained, but only in rats of the Hungarian strain. Tumor 
growth in a different type of host has been protracted by shortening the intervals between implantations of the 
heterogeneous carcinoma [1, 6], but even in this way, prolonged and steady development of heterotransplanted 
tumors could not be maintained for long. There are interesting works on the long preservation of tumors hetero- 
transplanted from mice to newborn rats [9]. 

The majority of authors [3, 4, 6, 9, 10] mention that certain biological properties of mouse carcinoma 
are changed by heterotransplantation. However, there is as yet no definitive explanation of this question. 

Our purpose was to obtain the prolonged development of a mouse ascitic cancer tumor heterotransplanted 
to rats and to study the immunobiological properties of the tumor during the implantations. 

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

Three to f ive-day-old rats were tntra-abdomtnally inoculated with a dose of 0.2 ml of Ehrlich's mottse 
adenocarcinoma (ascitic type). A considerable increase in the bulk of the animals was observed in the rats on 
the 3rd-6th day after implantation, and the rats died on the 6th-Sth day. Material for subsequent implantations 
was obtained in the usual way under sterile conditions and bacteriologically inspected; at least 20 rats weighing 
from 6 to 9 g were used for each implantation (passage). When the increased volume of the rats' stomachs had 
reached considerable proportions, which usually occurred on the 3rd-6th day of the implantation, all the rats 
were injected with 1 ml  of a physiological solution (0.85a/o NaCI) with penicillin (about 10,000 units); then, 
2 m l  or more of the ascltic fluid, thus diluted, was carefully pumped into a syringe. The ascitic exudate from 
the rats, even when diluted, was a rather dense suspension of pink or grey (depending on the erythrocyte coment) 
tumorous cells. The material  obtained was injected into the celiac cavity of normal rats in a dose of 0.2-0.4 ~fl. 

The implantations of the mouse ascltic cancer in the 8-5-day old rats reached a frequency of ;t00~. li TM 

the last passages, the amount of tumorous cells per 1 ml of ascitic fluid fluctuated, although the amount wa~ 
still rather considerable. It was 40 million cells in the 92nd passage and 66 million in the 108th passage, 
whereas, in ordinary mouse ascltic cancer, the amount of cancerous cells as a rule fluctuates between 99 and 

120 million. 

The cells were counted in achamberwt th  a Gorycv's grid. The development of ascitic cancer in tilt 
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celiac cavity of the re~s was alsc~ histologically proven. Smears of the ascitic exudate from the rats were fixed 
for one hour in a mixture of alcohol-ether and then stained with hematoxylin-eosino 

Five to eight white male mice weighing from 18-22 g andintra-abdominaliyinoculated with the tumor 
were used as the biological control for each passage. 

We inoculated 2-week old or older rats and miceintra-abdominallywith t h e  passag e cancer as an ad- 
ditional test to dgtermine the virulency of the tumor in the passages. In these experiments, the implantation 
dose of ascitic cancer was 0,2-0.4 ml per 8 g of weight for the rats and 0.1-0.2 ml for the mice. 

A total of 4,0110 rats of various ages and 2,000 mice were experimented upon. 

in this work, we shall present the generaI results of the observation from all 400 experiments. 

E X P E R I M E N T A L  RESULTS 

The first successful experiments transplanting Ehrlich's ascitic mouse cancer to the Celiac cavity of rats 
were done in May-June 1954. At th/~t time, we succeeded in transplanting the mouse tumor to rats for five 
passages with no decrease in the growth intensity of the minor when it was reversely transplanted to mice. Further 

transplantations were impossible, however, due to the death of the experimental rats~ 

In April, 1955, we again transplanted Ehrlich's ascitic mouse cancer to rats intraperitonealty, This 
time, in view of the real danger of losing the strain, we conducted 2-3 parallel series of tra~splantations, using 
15-a0 animals, aged from a-6 days, for each passage. More than 100 passages have now been made in the rats. 

Twiee~ during 16 months of transplanting mouse tumors to raLs, we were obliged to reimp!ant the tumor 

in the mice (after 30 and 73 passages) before we could conduct further passages to the rats. 

These reverse passages to the 'mice were not reflected in the properties or behavior of the strain, as 
subsequent transplantations showed. The tumor grew intensively in the celiac cavity of the rats, which was . 
indicated by the increase in the volume of the aseitic fIuid and by the numerous mitotic forms in tumor cells. 

We were very,'interested to find whether the immunobiological properties of mouse carcinoma changed 
after such prolonged heterogeneous transplantations of the tumor. The results obtained from our examination 
of the antigenic properties of mouse carcinoma cells after transplantation to rats will be presented in the next 

article. Certain changes in the biological properties were observed as fotlows. 

The external aspect of the ascitic exudate changed gradually during the process of transplanting mouse 
cancer to 8-5-day-old rats; after 52-58 passages, a more fluid ascitic exudate, grey in Color, in which white flakes 

occurred rather ftequentiy (conglomerations of cancerous cells), began to replace the thicker, pink or cherry- 
colored exudate. In addition, when the rats were ~llssected, a thin, whitish film began to appear at about the 
same time on the organs of the celiac cavity (liver, spleen), which also consisted of tumorous cell conglomerations. 
However, in some of the rats, the ascitic exudate which developed was different, r~tther thick and grey without 
the flakes or films; this exudate was also used for furthel' implantations. During this same period, we increased 
the inoculation dose from (1.2 to 0.4,ml and shortened the interval between implantations from 5-6 to 8-4 days. 
Tumorous ceils of Ehrlich~s mouse carcinoma were constantly found in the smears of the rat ascitic exudate. 

When the ascitic cancer was transplanted back to the mice,, we observed that 1-40 generations caused 
the amount of exudate to increase (to 9-10 or more ml) and that the mouse died, on the average, 10 to 14 days 
after the implantation. After 4!-45 generations, the control mice ,  on the average, died sooner (on the 8th-12th 
day), but the accumulation of the ascitie cancer exudate was very slight (0o5-1.5 mt and less than 8 ml). The 
volume of cancerous exudate was also observed to decrease in further passages of the hererotransplanted rumor 
to mice; when the number of passages to rats (8, 20, 80, 44, 55 generations) increased, the amount of tumor 
implantatiom in mice (16,11, 5, 4, 3 passages) decreased. In the last passages to the mice, no ascitic exudate 

was observefl to develop in the mice, although the animals died. 

Implantations of ascitic cancer to the cMiac cavity of rats 2 weeks old or more were observed to first 

increase and subsequently to decrease the virulency of the tumor to more adult rats. 

In contrast to the mice, the rats all survived the last passages, and the tumor was resolved. 

Therefore, a new method of protracted mouse tumor heterotransplantation to rats has been developed 
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which permits more than 110 implantatious of lihrlich's :lsclllc carcinoma to be done within the ccltac cavity 
of young rats (chiefly, of rats from '3-5 days old). 

The heterotransplantate grew and developed like the original mouse carcinoma ill both mice and week-old 
rats, retaining the basic morphology of the original lihr|ich's strain, ltowcver, protracted existence in heterogeneous 
surroundings caused some change in certain biological propcrtics of the mouse ascitic carcinoma. For example, 
heterotransplantation gradually caused file tumor to lose one of the nlain features of mouse carcinoma, i.e., the 
ability to form a large amount of ascitic fluid with the implautation of tumorous cells in the celiac cavity of mteet 
the tumor became less virulent in relation to rats aged 2 weeks or more (after the 50th generation) and its rate 
of growth decreased in both rats and mice; the outward appearance of the ascitic cancer exudate in the young 
rats changed (after 52-58 passages). Therefore, tim heterogeneous strain of tim ttnnor cannot be considered 
identical to the original Ehrlich's ascitic mouse carcinoma. 

S U M M A R Y  

Over 100 tntra-abdomlnal heterotransplantattom of Ehrllch's asctttc adenocarclnona to 3,6-day old rats 
were performed. Although the essential nature of the Initial ascttlc cancer was preserved for 16 months, some 
of Its biological effects on mice  and rats were altered, e.g., the mice  did not form a large amount of ascttlc 
fluid. In rats two weeks old and older, the growth rate of the heterogeneous lmplantatlom decreased from that 
of the original virulent mouse tumor. 
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