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A combination of two techniques, tissue culture, for the isolation and accumulation of the virus, and inoculation 
of susceptible animals with culture preparations, helped to isolate the oncogenic virus of polyoma [8]. However. 
there have been only a few communications dealing with attempts to utilize this combination of methods in order to 
isolate other oncogertic viruses, especially from human tumors [4]. 

The present work has been an attempt to isolate a vires from cancerous tumors of the human mammary gland, 
using monl~ey kidney tissue culture, and inoculating culture fluids into newborn anitnals. The foUowing communi- 
cation presents some data obtained in the course of this work, 

M E T H O D S  
In these experiments we have used three extracts from cancerous tumors of marmnary glands of ,l woman who 

were operated at the clinic of the Institute of Experimental and Clinical Ontology of the Academy of Medical Sci- 
ences of USSIL during the period from February to May 1959. These extracts will be designated as No. 1, No. 2 and 
No. 3. Extract No. 3 was prepared from tumors of two patients. The extracts were homogenized in Tyrode's solution 
in the proportion of 1 : 10 at 5000 r.p.m, for 20 minutes. The supematent fluid, after centtifugation at 2000 r.p.m., 
was used to infect monkey kidney cells. Extracts and tissue culture preparations of Macacus flacsus and Macacus 
cynomolgus kidney cells were mixed in test tubes in the porpottions of 5:1 by volume, and the mixtures were placed 
in the refrigerator at 4"C for 18 hours. Then the cells were resuspended in a nutrient medium comisting of 0 .59  calf 
serum and phosphate buffer solution; suspensions were placed into Carrel flasks. 

Thsue culture preparations (culture fluids after "/-25 days of cultivation} were inoculated intraperitoneally in 
0.2 ml amounts into newborn nonpedtgreed rats, 2-18 hours after birth. 

In each lot, t/z - t#tsof the number of animals were inoculated with material from Infected cultures, and the 
rest were either not inoculated at all or (usually} inoculated with control preparations (culture fluids from infected 
cultures heat-inactivated at 56"C for 30 rain or fluids from uninfected cultures}, lmmcdiatedly Mtcr inoculation the 
animals were placed, each lot into a separate cage. Thus~ the experimental and the com~ol animals were in close 
contact from the moment of inoculation. 

Simultaneously with these experiments, a group of rau from the same source were Inoculated immediately 
after birth with fluid front a culture of human malignant cells (strain 558 Mr). Of 3"/rats which died or were killed 
11 to 23 months later, none had malignant growths. These animals served as cont~oh to our experiment. 

The results of morphological study of tumors and organs of rats, conducted by E, L. PtlgoT+hlna, will be pub- 
lished in a separate communication, as well as results of experiments on hybrid mice S57 X S3NA. 

"Presented at a conference at the Department of Etiology and Pathogcncsis of Tumors, Institute of Experimental and 
Clinical Oncology, Academyof Medical Sclcnccs of USSR, on February 2~ 1961, 
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RESULTS 
Extract No. 1 was carricd in tissue culture through 5 consecutive passages. Extracts Nos. 2 and 3 went through 

3 comecudvc passagcs in vitro. Wc did not note any dcgcncrativc changes in monkey kid,xey tissue cultures which 

could bc regardcd as due to a cytopathogenic effect. 

TABLE 1. The Finding of Malignant Tumors in Experimental and Con- 
trol Rats in "pure" and "Mixed" Passaging Experiments 

Kind o f  

experiment 

*~" passaging 

"Mixed" passaging 

Animals 

Experimental 
Controls 
Experimental 
Controls 

Finding of 
tumors 

o/48 (xo.Wo) 
s132 (15.O~o) 
2135 (s.~/o) 
0/19 

Total 

14/s0 (1%4~) 

21s40.~) 

Note: The numerators are the numbers of tumors which arose; deno- 
minators ate the numbers of dead or killed rats. 

Five to s e v e n  days after inoculation of tissue culture preparadom into newborn rats, we noted a sharp (2~,  and 
more) reduction in wcight and growth in some of the cxpcrimental animals. As a rule, such rats were not viable and 
died dming the following 2-6 weeks, suffering from enteritis or pneumonia. 

One of the rats, showing clearly defined cachexia, was killed on the 40th day after it had been inoculated with 
fluid from a culture, subjected to the action of extract No. 1 (lst passage). The blood serum and liver and spleen ex- 
tracts of this rat were inoculated into newborn rats and into monkcy ~idney tissue culture for further passaging and for 
inoculation into newborn animals. 

TABLE 2. Formation of Tumors in Rats in "Pure" and "Mixed" Passaging 
Experiments in Relationship to ~o  Original Material and Passage Number 

Kind of l 
experiment {Animals 

"Pure" pa~aging 

"l',..tixed" passagtng 

~l 

~ : 2  

.N'.~ 3 

Finding of tumors 
! 

l i 2 3 

0/4 , I/2 I/6 

0/22 i0/7 215 

O/5 -- I/3 

In I n  In 
vitro v lvo  vitro 

- i o J m  ~/:7 

3II5 

In 
vitro 

}/17 

I S 

2/I[ 

Total 

7/38 
(18,4%) 

6/34 

2/54 
(3,7%) 

Note: Same as for Table 1. 

Thus. two parallel =crlcs of experiments were simultaneously conducted with extract No. I. In the first, all the 
passages wcrc made in vitro, and the rcspectivc prcparatlons wctc inoculated into animals ('pure" passaging), and in 
the second series, the Ist passage was made in vitro, the 2nd through a newborn rat, and the 3rd and 4th passages a- 
gain in vitro ( 'mixed* passagin~, 

Eleven months after inoculation, the first rat died, with a sarcoma of the mcsentery. At the time there were 
332 lass under observation. Since then. 134 rats died, aged 11 to 20 months, among whlcb, 16 malignant tumors were 
found. 

The morphological suucturc and localization of malignant tumors, according to E. L. Prigozhina, were qulte 
similar: I0 animals had ret}culosarcoma of the mcscmcry, 3 had rellculosarcoma of lungs, 2 had sarcoma of sub- 
cutaneous tissue and one had osteofibrosarcomJ. 
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As seen in Table 1, in "pure" pass,~ging experiments, when newborn rats were inoculated with culture preo 
paratiom, tumors arose in 17-18~o of all eases, and approximately with the same frecuency among experimental and 
control rats. It is to be noted that in the control group of animals, 3 out of 5 tumors arose in intact (uninoculated) 
rats among 9 which died. In the "mixed" passaging experiment, when the original material was passaged through 
tissue culture, rat, and again through tissue culture, the number of tumors which arose in rats was considerably smaller 
(3.T]o). These differences bet~'een the frequency of formation of tumors in "pure" and "mixed" passaging experi- 
ments were statistically significant (P > 95). 

Table 2 shows the data on the formation of tumors in the "pure" and "mixed" passaging experiments in relation- 
ship to the original material and number of passage. Because there were no significant differences between the ex- 
perimental and the control animals, we have divided the animals into groups, depending on the composition of pre- 
parations inoculated (modifications of the experiment), and have grouped control animals with the corresponding ex- 
perimental ones. 

When newborn rats were inoculated with preparations from monkey kidney tissue cultures subjected to the action 
of extracts from human mammary gland cancerous tumors, the frequency of formation of tumors in experimental rats, 
as well as in control rats which have been kept in close contact with the experimental ones, became increased. The 
following facts bear witne~ to this. 

1. The statistically significant differences in the frequency of tumor forma~on in two similar groups of rats. 
Thus, when tissue culture preparations treated with extract No. 1 were inoculated0 in the "pure" passaging experi- 
ment in vitro, tumors arose in 18.4~'o of the cases. When this material was passaged through the rat and subsequently 
passaged in vitro, the frequency of tumor formation became 5 times lower (3.7~). 

2. A total absence of malignant tumors in rats of the same age, which were inoculated with preparations of 
cultures of human cancer cells at the same time when the animals used in this work were inoculated. 

Two hypotheses may be offered regarding the possible causes for the formation of tumors in rats, after they had 
been inoculated with preparations from tissue cultures. The ollcogenie effect could have been produced by: 1) the 
virus, being passagcd in vitro, from human mammary gland cancers, or 2) by a release into the culture medium by 
the monkey kidney cells of a substance (possibly the spontaneous monkey virus), which may have an oncogenic effect 
in rats. 

The differences in the frequency of tumor formation between the "pure" and the "mixed" passaging experiments 
support the first hypothesis. However, the almost identical frequency of tumor formation, following the inoculation 
of preparations from different extracts and from different in vitro passages, supports the second hypothesis. In this 
connection it is of interest to note that in experiments of Axelrod e t a l .  [1] there was noted an early formation of sub- 
c~,taneous sarcomas in most control animals (hamsters), which were inoculated with preparations from uninoculated 
cultures of monkey kidney tissue. 

The formation of tumors in control animals, including the intact ones, which were kept in close contact with 
the experimental ones, could be a result of their infection from the experimental animals. This hypothesis appears 
logical to us, both in the light of this investigation, and from recent literature on the contagiousness of many onco- 
genie ~,irnscs [2, 3, 5, 6, '/]. 

Of course, these hypotheses require further experimental proof. 

SU MMA RY 
][n administcr to newborn rats preparations from the monkey kidney tissue cultures subjected to the aeaon 

of th,~ exlracts from cancer tissues of the human mammary gland, sarcoma occurred in 17-lb~',~ of the experimental 
animals at the age of 11-20 months, as well as in control animals in direct contact with them. Much more rarely 
(in 3.'~'7o of the cases) the tumors occurred in rats in an experiment in which the initial material was passaged both in 
vlvo and in vitro (mixed passage). Tumors did not appear in another comparable group of rats inoculated at the same 
period with the preparation from tissue cultures of human origin, h question is discussed on the appearance of tumon 
In rats and a possible connection of this phenomenon with the material investigated or the monkey kidney tissue cu |-  
tures. 
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