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Contemporary oncology deals with only a small 
number of the experimental forms equivalent to the neo- 
plasias of the human. This essentially complicates the 
search for new active antitumoral preparations. Therefore, 
the interest and the attempts of  a number of investigators 
to use the method of heterotransplantation of human 
tumors for experimental chemotherapy is understandable, 

Thanks to the use of influences suppressing the immune 
powers of the recipient organism (cortisone, roentgen 
irradiation), it has been possible, in the last few years, to 
transplant human tumors - sarcomas and carcinomas - 
to hamsters and rats for prolonged periods, and to pass 
them serially over periods for several months and years 
[2,10,14,!5]. 

In the years 1956-1958 there appeared the first short 
reports on the action of various chemopreparations on 
animals with tumores of human derivation [9,11,12,13]. 

It was established in the experiments of these authors 
that the different chemotherapeutic agents act variously 
on the heterotransplants of the same human tumor. 

In the construction of therapeutic experiments" on 
animals with heterotransplanted tumors it is possible to 
anticipate three variations in the resutts: 

1. Tumors existing under unfavorable conditions 
within the alien organism (deteriorating blood supply, 
immunological  effects) become vulnerable to any influen- 
c e s .  In this ease tumor heterotransplants are a poor means 
for the selection of new active antitumoral preparations 
or for the study of their spectra of activity. 

2. Tumors developing resistance to the preparations 
to which they v)ere sensitive in the original host. Resis- 
tance of this type could be explained by a change in the 
biological properties of the heterogenic tumor. In this 
ease, investigating various preparations, we would not be 
able to elucidate their real activity. 

3. The sensitivity of the tumors to the chemoprepa- 
rations being preserved or changing minimally subsequent 
to heterotransplantation. A result of this type would 
speak in favor of the approach involving laborious inves- 

tigations on heterotransplantations of tumors from the 
point of view of using them for experimental and clinical 
chemotherapy. 

The purpose of this work was a comparative study of 
the action of certain preparations on several animal tumors 
under conditions of homo-  andheterotransplantation. In 
the experiments we used a number of compounds from the 
group of ehlorethylamines and ethylenimines, whose 
antitumoral activity, as well as methods of administration 
and dosages in association with homotransplantation, were 
thoroughly studied by coworkers in the Laboratory of Ex- 
perimental Chemotherapy of the Institute of Experimental 
and Clinical  Oncology, AMN SSSR [3,5,6,7]. 

EXPFRIMFNTAL METHODS 

Many authors have studied the heterotransplantation 
of experimental tumors. They have obtained contradictory 
results. The results of the majority of these investigators 
are presented in the reviews of the literature by Yu. M. 
Yasil 'ev [1] and Ahlstrom [8]. We considered it necessary 
to ourselves to study the following minors, the potential 
and rapidity of their growth under the conditions of the 
alien organism, their weight and dimension: 1 ) ra t  tumors, 
transplanted to mice receiving cortisone: sarcoma M-l ,  
sarcoma 45 (typical  form and form resistant to sarcolysin), 
sarcoma SSK, Gehren's carcinoma, Walker's earcinosar- 
coma, ascitic hepatoma (strain AGF); 2) mouse tumors, 
transplanted to rats receiving eotisone: Ehrlieh's ascitie 
tumor , lymphosareoma - strain LIO-1 , two strains of 
mammary gland cancer - RSM and RMZh, Crocker's sarco- 
ma, squamous cell cancer of the esophagus - strains OZh- 
1 and OZh-5, ~sareoma 298, hepatoma 22; 3) Bmwn-Pearce's 
tumor of rabbits, transplanted to rats and mice receiving 
cortisone. 

A concise characterization of the strains of experimen- 
tal tumors used by us is contained in the review by F. E. 
Pogosyants [4]. 

* Yu. M. Vasi l 'ev,  our elder scientific coworker, took 
part in the direction of the work. 
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All  of the mouse tumors were transplanted, by means 
of ce l l  suspensions, to nonpedigreed rats, 8-4 weeks of age: 
the rats tumors were transplanted to nonpedigreed mice,  
15-20 grams in weight; the Brown-Pearce rabbit tumor 
was transplanted to mice  of the SsNa line, 15-20 grams  
in weight,  and to nonpedigreed rats, 8-4  weeks of age 
(80-40 grams in weight). The site of transplantation for 
al l  the tumors was the subcutaneous ce l l  layer  of the left  
flank. 

The following tumors, subsequent to heterotransplan-  
ration, usually did not exceed the measurements of a pea 
and became necrot ic  early:  sarcoma M - l ,  sarcoma 45 
( typ ica l  form and form resistant to sarcolysin), sarcoma 
SSK, Gehren's carc inoma,  Walker 's  earc inosarcoma,  asci t ie  

hepatoma AGF, lymphosarcoma LIO-1, Ehrlich's asei t ic  
tumor, squamous ce l l  cancer  of the esophagus OZh-1 and 
OZh-5,  hepatoma 22. 

Adequate growth, subsequent to heterotransplantat ion 
to rats, was yie lded by the following mouse tumors :mammary  

gland carc inoma (strains RSM and RMZh), Crocker 's  sarcoma 
and sarcoma 298, and also Brown-Pearce's rabbit  tumor 
(with t r ansp lan ta t ion tomice  and rats), We used these strains 

in our therapeutic  experiments .  The effect of the following 
preparations was studied: embichin,  i .e .  m e t h y l - d i - ( 2 -  
ch lore thy l ) -amine ,  in a single dose of 0.15 m g / k g  for rats 

and mice;  sarcolysin, i .e .  D L - p - d i - ( 2 - c h l o r e t h y l ) - a m i n o -  
phenylalanine,  in doses of 0.5 m g / k g ,  1.5 m g / k g ,  and 
2 m g / k g ;  metasareolysin  fluoride,  i .e .  2 - f l uo ro -5 -d i - (2  - 

ch lore thyI ) -aminophenyla lan ine ,  in a single dose of 1.6 
m g / k g  for rats, 5 m g / k g  for mice ,  and 4 m g / k g  for rabbits; 
benzoda re, i .e .  ,2 - benzylox y -4,6 - d ie thy lene imino-  1 - 3 - 5 -  

t r iazine ,  in doses of 8 m g / k g  for rats, 15 m g / k g  for mice;  
thio-TEPA (tr iethylenethiophosphoramide); in doses of 2.5 

m g / k g  for rats and 4 m g / k g  for mice;  phenamete ,  i .e . ,  
d i - ( 2 - ch lo r e thy l ) - aminophenace ty l -me th ion ine  ethyl ether, 
in doses of 20 m g / k g  for rats and 110 m g / k g  for mice .  
Because of the varying to lerance  of the rats, mice  and 
rabbits to the preparations employed by us, we used them 
in the maximum tolerable  doses. 

Tumor therapy using these preparations began on the 
5th day following heterotransplantat ion and continued over 

the course of 7-8 days, af ter  which the animals  were  
sacrif iced,  using ether. Al l  the preparations were adminis -  
tered in t raper i toneal ly ,  with the except ion of phenamete ,  
which was introduced into the stomach.  The animals  
received benzodate  at intervals of 72 hours; the remaining 
preparations were adminis tered dai ly .  The average d iamete r  
of the tumors in the control and exper imenta l  groups were 
measured on the 5th, 8th and 12th day after transplantat ion.  
At the end of the exper iment  the percent  inhibi t ion of tumor 

growth was ca lcu la ted  by the average  weight of the tumors 
of each group. Al l  the animals  were injected with cort isone 
twice a week - 2.5 mg for the rats, and 2 mg for the mice .  

For comparison and as control ,  the rapeut ic ' exper iments  
were set up s imultaneously on homotransplants of these 

same tumors. T rea tmen t  'with the preparations in these 
exper iments  continued for 10-12 days. 

The data obtained are presented in the table .  As can 
be seen, sarcoma 298, subsequent to homotransplantat ion,  
was sensitive to phenamete  and sarcolysin (89 and 82percent  
inhibition).  The high degree of sensit ivity of this tumor was 
preserved in association with heterotransplantat ion as well  
(95-89% inhibit ion).  Sarcoma 298, under the conditions 
of homotransplantat ion,  was absolutely insensitive to 
embichin.  The same observation was made with he te ro-  
t ransplantat ion of the tumor to rats. 

Crocker 's sarcoma in mice  was sensit ive to benzodate  
in a dose of 15 m g / k g  (95% inhibition);  under conditions of 
heterotransplantat ion to rats that preparat ion gave rise to 
68"]0 inhibi t ion of tumor growth in a dose of 8 m g / k g .  A 
cer ta in  reduction in the ant i tumoral  effect  possibly depends 
on the smal ler  dose and the shortened interval  of t rea tment .  
Using sarcolysin in doses of 2 and 1.5 m g / k g ,  the growth 
of Crocker 's  sarcoma in mice  was inhibited by 59 and 5~o. 
With heterotransplantat ion of the tumor to rats, sarcolysin 
in these doses gave rise to 66 and 64"]0 inhibitions respect ively.  
Sarcolysin, in a dose of 0.5 m g / k g ,  did not effect the growth 
of Crocker 's  sarcoma, ei ther in mice  or in rats. 

Strain RMZh (cancer  of the mammary  gland) was 
essential ly not inhibited by the appl ica t ion  of sarcolysin 
and phenamete  either in homo-  or heterotogous trans- 

plantat ion.  
Sarcotysin fluoride showed itself  to be a preparat ion 

strongly influencing the growth of another m a m m a r y  
gland ca rc inoma (RSM) under condit ions of h o m o - a n d  
heterotransplantat ion (97 and 81"]o). Embichin and th lo-  

TEPA did not act  on this tumor in mice ;  in rats, thio-TEPA 
caused a s t imulat ion in the growth of Crocker 's  sarcoma, 

while embichin  did not ev idence  a notable  effect.  
Preservation of the sensi t ivi ty of the Brown-Pearce 

tumor to sarcolysin and metasarcolysin  f luoride was observed 

in the case of t ransplantat ion of that strain to animals  
belonging to two different  genuses. Thus, metasarcolysin 
fluoride yie lded 94"]0 inhibi t ion of the growth of that  tumor 

with subcutaneous t ransplantat ion of it  to rabbits, 81% 
inhibi t ion with the tumors growing in mice ,  and 82% in 

rats. Sarcolysin ( in doses of 3 m g / k g  after 72 hours in 
the experiments on rabbits and 1.5 m g / k g  da i ly  in mice  
and ra ts)did  not give rise to a s ta t i s t ica l ly  s ignif icant  
inhibit ion in the growth of this tumor, nei ther  with homo-  

logous nor heterologous transplantat ion.  
In conjunct ion with his tological  investigations of the 

heterotransplanted tumors, a morphological  picture was 
observed ident ica l  with that  of the or iginal .  In tumors 
treated with the ac t ive  preparations there were noted 
degenera t ive  changes, up to necrosis of the tumor cei ls ,  
increase in the amount  of connec t ive  tissue stroma, and 
lymphoid and leukocyt ic  inf i l t rat ion.  The de ta i led  
descript ion of the microscopic pic ture  of the treated 
heterogenic  tumors will  be the subject  of a specia l  report. 

Thus, the invest igat ion carried out showed that the 

degree and charac te r  of sensit ivity of tumors of mice  

(mammary  gland carc inomas,  strains RSM and RMZh, 
Crocker 's  sarcoma,  sarcoma 9.98) and Brown-Pearce 's  
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rabbit tumor to preparations of the chlorethylamine and 
ethylenimine groups (embichin, sarcolysin, metasarcoly- 
sin fluoride, phenarhete, benzodate, thio-TEPA) is preserved 
with heterotransplantation to rats. 

SUMMARY 

The author studied the effect of some antibiastie 
chemotherapeutic preparations on the growth of mouse 
tumors (Crocker's sarcoma, cancers RSM and RMZh of the 
mammary  gland, and sarcoma 298) and rabbit Brown- 
Pearce tumor in heterotransplantation. Mouse tumors 
were inoculated into three- and fo~ -we e k -o l d  rats, and 
rabbit tumors were inoculated into rats and mice.  Corti-  
zone was administered to the recipient animals, Thera - 
peutic experiments were conducted o n  homotransplants 
of the same tumors. It was shown that the homo-  and the 
heterotransplanted tumors were approximately identical 
in sensitivity to chemotherapeutic preparations investi- 
gated (embichin, sarcolysin, thio-TEPA, etc.). 
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