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We are not the first to study the character of growth of transplanted tumors in relation to the site of inocula- 
tion. This problem appeared earlier in work by Keysser [1911], Endler [1916] and other investigators who showed 
that tumors grow in different ways depending on the site of inoculation. 

Recently Soviet workers in this direction have established a number of interesting features of tumor growth. 
A. A. Solov'ev, for example, studied the principles of spread of metastases of the Bmwn-Pearce tumor of rabbits 
and their relation t6 the site of development of the primary tumor. This worker injected a suspension of tumor 
celts into the testis, ovary, kidney, adrenals, liver, spleen, retrobulbar tissues and the anterior chamber of the eye. 
In this way he observed that, depending on the site of injection of the tumor, the pattern of metastasis formation 
was varied. O. I. Epifanova [1] in her research showed that the Ehrlich adenocarcinoma of mice grows best in the 
region of the forelimbs and worst in the hindlimbs. After subcutaneous inoculation this tumor as a rule doesnot  
form metastases but after intraperitoneal inoculation an ascitic variant of the malignant cells develops, in a cer-  
tain percentage of cases with metastases in the liver, kidneys, spleen and other organs. The M - I  rat sarcoma, 
also inoculated subcutaneously, as a rule does not give metastases. However V. N. Popov [3] observed the develop- 
ment of metastases from this tumor in the internal organs after its inoculation in the muscle tissue of the hind l imb 
or into the testis. 

Similar results were obtained by Hlavayova and Kossey [8] with inoculation of the rat minor BSH-1 into the 
testicle of experimental animals. As another example confirming the ability of tumors to grow in different ways 
depending on the site of inoculation may be mentioned the ascitic variants of malignant cells which are formed 
by intraperitoneal passage through experimental animals of subcutaneous or solid forms of tumors [7, 9, 11, 12, 
13]. 

In view of these findings we decided to study the possibility of metastasis formation by the rat sarcoma M-1 
after inoculating the tumor into rats subcutaneously and into the testicle, and also the biological properties of the 
metastatic tumor tissue after subcutaneous inoculation of experimental animals with it. 

The rat sarcoma M-1 was first obtained by L. M. Shabad [5] by injecting rats with a solution of 3 : 4 benzpyrene 
in castor oil. According to the findings of this worker this tumor, from a histological point of view, Is a spindle-ceU 
and partly polymorphocellular sarcoma with low malignancy and a low percentage of successful inoculation (50 %). 

In our experiments the experimental animals used were sexually mature males aged from 6-10 months. In 
all the experiments we carried out the inoculation with tumor tissue with strict sterile precautions and with the 
same dosage: 0.5 ml of a 10% suspension of tumor particles in physiological saline. 

EXPERIMENTAL RESULTS 

I n o c u l a t i o n  of the Sarcoma M-1 SU...bcutaneously 

For subcutaneous inoculation 112 rats were used. Of these, 74 rats died from the developing tumors (66%), 
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in 15 rats the transplants a t  first showed some degree of growth and then regressed, while in 23 rats the trans- 
p lanta t ion  was unsuccessful. 

During pa thologica l  ana tomica l  investigations of the exper imenta l  animals  dying from tumors we never once 
found in them any metastases in the internal  organs or per i toneal  cavity.  The tumor nodules grew in the form of 
continuous conglomerat ing masses, sometimes reaching large dimensions and a weight of 140 g or more. Usually 
in the depth of these tumor nodules could be found a cavi ty  containing a b lood-s ta ined fluid. The rats died from 
tumors in the interval  between the 30th and 39th days after inoculat ion.  

I n o c u l a t i o n  o f  S a r c o m a  M - 1  i n t o  t h e  T e s t i c l e  

For inoculat ion of the sarcoma M-1 into the test icle 105 rats were used (Table  1). 

In 28 animals  the tumors in the test icles grew to some extent,  increased percept ib ly  in size and then b e -  
came necrot ic ,  u lcera ted  and underwent comple te  regression. Usually in these rats the site of inocula t ion was fully 
c ica t r ized  on the 30th-35th day from the start of the exper iment .  

T A B L E  1 

Results of Inoculat ion of the Rat Sarcoma M-1 into the Test ic le  

j , , . . . . . . . . .  

Series No No. of rats [ Tumors 
not [ 

of e x -  in each ' - -  - inoculated separate s e -  inocula ted regressed 
per iments  ries of e x -  [ 

I ~eriments [ number of rats 

Me tastases 

6 
7 
8 
9 

10 
11 

Total  

12 
8 
8 
8 
9 

16 
8 

10 
10 
8 
8 

105 59 

2 
2 
2 
2 

8 
1 
1 

18 28 

2 8 
I 5 
2 4 
3 3 
5 4 
6 2 
2 5 
2 7 
2 8 
1 7 
2 6 

59 

ay of death 
f rats from 
evelopmg 

u m o r s  

25--30 th 
25--31 st 
27--35 th 
30--32 nd 
29--36 th 
31--35 th 
25--31 st 
26--39 th 
21--30 th 
22--28 th 
25--33 rd 

21--39- th 

In 18 rats the minors did not grow in the test icles.  

In 59 rats the tumors were successfully inocula ted and on the 12th-17th day they could a l ready be fe l t  in the 
abdomina l  cav i ty  of the animals  in the form of dense, nodular formations.  On pa tho log ica l  examina t ion  of these 
rats after  slaughter or natural  death tumor nodules of various sizes were found in the omentum,  on the mesentery 
of the smal l  and Large intestine,  on the per i toneum,  the diaphragm and the surface of the l ive r  and kidneys and 

in the thickness of muscle tissue si tuated far from the site of the original  inoculat ion.  

Not once did we observe the deve lopment  of metastases direct ly  in the lymph glands, the l iver ,  kidneys, 

lungs, spleen or other internal  organs. Thus, metastasis of the sarcoma M-1 differs somewhat  from the develop-  
merit of metastases from, for example ,  the Brown-Pearce rabbi t  carc inoma,  which metastasizes  intensively in the 

internal  organs of exper imenta l  animals .  

Rats with developing tumors died during the period from the 21st to the 39th day from the start  of the e x -  
per iment ,  in Fig. 1 is shown an exper imenta l  rat (No. 384) in whose per i toneal  cavi ty  mul t ip le  metastases deve -  

loped.  It died on the 33rd day.  

At necropsy the findings were as follows. There was a large tumor in the right tes t ic le .  In the omentum 
and mesentery of the smaU and large intestines was a continuous conglomerat ion of tumor tissue, the size of a 
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Fig. 1. Metastases of a sarcoma M-1 in a rat in the peritoneal cavity as a result 

of inoculation of the tumor into the testicle.  The rat died on the 28th day from 

the moment  of inoculation. The arrows indicate the situation of the metastases. 
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large hen's egg, completely isolated from the tumor developing in the site of inoculation. On the ab~ominal 
wall there were solitary tumor nodules of various sizes. In the region of the right kidney there was a large tumor 
nodule infiltrating muscle tissue. The kidney was slightly 4eformed and displaced. On the capsule of the left 
kidney were two metastases the size of peas. In the liver, kidneys, spleen, lymphatic glands and lungs no meta-  
stases were found. 

TABLE 2 

Distribution of Metastases from Sarcoma M-1 in Rats after Inoculation of the Tumor into 
the Testicle 

}No. of rats 
Series. No, - iving me 

of experi-  ~astases in- 
. leach separat~ 

meats series of ex-  
9e r iments 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Metaszases 

Total 59 

lon o Io tho t  m solo !on osurf ce 
omentum peritoneum I diaphragm tissue of the other organs 

59 

number of rats 

4 
1 
1 

2 
5 
I 
4 
1 

19 

3 
4 
1 

2 
1 
2 
3 
2 
3 
3 

24 

4 
3 
1 

1 

3 
1 
5 
3 
2 

23 

+ 2  

1 

1 

In Table 2 is shown the distribution of metastases from sarcoma M-1 in rats after implantation of the tumor 
in the testicle: in the omentum - 100% of the animals in which growth of the tumor took place, on the diaphragm 
- 40.6% of these animals, in muscle tissue - in 38.7%, on the peritoneum - in 32.2%, on the surface of organs 
(liver, kidneys) - in 6.7% of animals. 

In order to make a comparative study of the biological properties of the "primary" (growing at the site of 
implantation under the skin) M-1 tumor and of its metastases,we carried out 5 series of experiments in which one 
group of animals was inoculated subcutaneously with tumor tissue from a metastasis in the diaphragm and another 
group of rats from the *primary" subcutaneous tumor nodule. According to the findings of E. E. Pogosiants [2], the 
latent period of growth of sarcoma M-1 when implanted under the skin varies from 5 to 7 days. The number of 
positive inoculations is 98-100%. According to L. M. Shabad, the number of positive inoculations under the skin 
is on the average 50%. 

In our experiments, as may be seen in Table 3, the number of positive subcutaneous implantations in rats 
of the "primary" tumor was about 75% and the latent period of growth varied between 4 and 7 days. 

The results of subcutaneous implantation in rats of tissue from a metastasis from sarcoma M-1 in the dia-  
phragm were slightly different from those of the controls. The number of positive implantations in this case was 
about 32.1% and the latent period of growth varied between 8 and 12 days. Thus,during growth of the tumor in 
the diaphragm a weakening took place in the malignancy of the tumor tissue, which was reflected in the lower 
percentage of positive results of inoculation and in the lengthening of the latent period of growth. 

There is no single opinion either on the morphological properties of the sarcoma M-1 growing in the sub- 
cutaneous cellular tissue. Thus, according to L. M. Shabad, sarcoma M-1 is mainly composed of spindle-shaped 
cells and is partly polymorphocellular.  According to E. E. Pogosiants this tumor,histologically speaking,is a poly-  

morphocellular sarcoma. 

In our investigation the subcutaneous transplant of sarcoma M- l ,  as seen in Fig. 2, has a mixed structure: 
alongside polymorphous cells may be seen elongated ce!ls:and spindle-cell forms. In some places the cells are 
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disposed in the same direct ion and form character is t ic  vort ical  structures. In the field of vision may be seen ceils 
whose nuclei  have a round or slightly elongated oval shape. 

T A B L E  3 

Results of Subcutaneous Inoculat ion of Rats with Ordinary Tumor and with Tissue from 
a Metastasis of Sarcoma M-1 in the Diaphragm 

Series No. 

of exper i -  

ments 

No. of rats 1Latent p e -  
in each [riod of 

Igrowth of 
exper iment  / the tumor 

(in days) 

Results of implan' tat ion of tumor 

positive [ negative 
temp. growth of 

tumor and subse- 
quent regression 

1 
2 
3 
4 
5 

Tota l  

15 
17 
10 
9 
5 

56 

Experiment (inoculat4on of metas ta t ic  tissue) 

10--12 
8--9 

9--11 
8--10 

8--12 

9 
3 

4 
2 

18 (32.1%) 

3 
14 
10 
5 
3 

35 (62.5 %) 

3 

3(5.3%) 

1 
2 
3 
4 
5 

Tota l  

Control ( inoculat ion 

15 5--6 
17 4--7 
10 4--6 
10 5--7 
8 4--5 

60 4--7 

of "pr imary"  subcutaneous tumor) 

10 
13 
7 
8 
7 

45 (75%) 

2 
1 
1 
'1 

5(8.3%) 10(16.6%) 

The his tological  structure of the tissue of the metastasis from sarcoma M-1 in the diaphragm is shown in 
Fig. 3. Here the cei ls  are mainly  polymorphous, with large nuclei .  If sp ind le -ce l l s  are encountered,  they are very 
few. The tissue of the metastasis is rich in stroma. Neither are the vort ical  structures in evidence,  as in the sub- 
cutaneous transplant .  The ceils are arranged haphazardly.  

The results described thus show that  in consequence of changes in the conditions of exis tence,  both the 
mal ignancy and the morphological  structure of the M-1 sarcoma may undergo modif icat ion.  

Our experiments  confirm the findings of V. N. Popov that the M-1 sarcoma produces metastases when i m -  
planted in the tes t ic le .  However, in contrast to this worker, we did not once mee t ' t he  development  of metastases 

in the internal  organs of the exper imenta l  animals,  but observed them exclusively on the serous membranes of 
the organs. 

� 9  

Sarcoma M - l ,  as a rule, produces no metastases when inoculated subcutaneously in rats. Metastases develop 
in the abdominal  cavi ty  of exper imenta l  animals  when this tumor is inoculated into the tes t ic le .  Decrease of 
mal ignancy is noted in metas ta t ic  tumor on the surface of the diaphragm and is manifested in reduced percen t -  
age of positive inoculations and in prolonged la tent  period in subcutaneous inoculat ion of the tissue from the m e t a -  
s tat ic  tumors in rats. 
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