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A study of the f requency and cha rac t e r  of me tas t a s i za t ion  of t ransplantable  m a m m a r y  gland 
ca rc inoma  of Phodopus sungorus Pall .  (strain OMD) conducted on 47 an imals  with in t ra-  
muscu l a r  or  in t raper i t enea l  inoculation of the tumor  (2nd-16th generat ion of the strain) 
showed that this t ransplantabIe  tumor  has  a high incidence and a dist inctive (hematogenous 
and lymphogenous) type of me tas ta s i za t ion .  With both methods of inoculation the mos t  cha r -  
ae t e r i s t i e  local izat ion of m e t a s t a s e s  is the lungs (more than 80% of eases ) .  As a rule ,  
m e t a s e s  in the lungs were  combined with m e t a s t a s e s  in lymph glands in different  pa r t s  of 
the body (60-80% of eases ) .  After  in t raper i tonea l  inoculation, m e t a s t a s e s  were  found pa r -  
t icu lar ly  often in the p a r a t r a e h e a l  lymph glands (up to 60% of eases ) .  Frequently me ta -  
s t a s e s  were  found in the kidneys,  spleen and l iver .  Metas tas iza t ion  in the internal  organs  
(including the Iungs) occu r r ed  in 24 of 27 h a m s t e r s  af ter  in t r amuscu la r  inoculation and in 
16 of 20 h a m s t e r s  a f te r  in t raper i tonea l  inoculationo 

The striped hairy-footed Jungarian hamster Phodopus sungorus Pall. is a new experimental animal 
used in cancer research [1-3]. The first transplantable tumors of this animal have been obtained com- 
paratively recently. One of them, strain OMD (transplantable carcinoma of the mammary glands) behaved 
from the outset as a metastasizing tumor, and it has retained this property during subsequent transplanta- 
tions [41o 

The object of the investigation described below was to obtain more detailed characteristics of the 
frequency and nature of inetastasization of this tumor. 

EXPERIMENTAL METHOD AND RESULTS 

Museum material, consisting of early (from the 2nd to the 15th) generations of strain OMD, gen- 
erously provided by Oo I. Sokova (to whom the writers express their gratitude) was subjected to micro- 
scopic investigation, and a special experiment was carried out to study strain OMD in the 16th generation. 
This experiment was performed on the first hamsters reared by the writer himself, and derived from 5 
pairs of animals belonging to a stock held at the Laboratory of Cytogenetics (Head, Professor Eo E. Pogo- 
syants) of the Institute of Experimental and Clinical Oncology. 

The museum material investigated was obtained from 28 Jungarian hamsters of both sexes which had 
died after intramuscular or intraperitoneal inoculation of strain OMD in the 2nd-15th generations~ 

The experimental material consisted of 20 Jungarian hamsters inoculated intramuscularly (13 ani- 
mals) or intraperitoneally (seven animals with strain OMD in the 16th generation. Altogether tumors, 
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internal organs,  and all lymph glands demonstrable  at au- 
topsy f rom 47 animals dying at different t imes after inocula- 
tion were subjec ted to  histological investigation (paraffin s e c -  
tions, hematoxylin-eosin).  

In the experimental  investigation successful  takes of 
s train OMD were obtained in a lmost  as many cases  (100% by 
int ramuscular  and 85.7% by intraperi toneal  inoculation) as in 
O. I. Sokova's experiments  (naturally, allowance must  be 
made  for the very  small size of the group of hams te r s  in the 
present  ser ies  inoculated intraperitoneally),  in which it was 
100% when both methods of inoculation were used. The mean 
life span of the animals after  inoculation in the present  ex- 
per iments  was somewhat less than in O. I. Sokova's experi-  
ments,  at least after  in t ramuscular  inoculation (45.2 ~- 3.4 
and 34.8 =~ 3.3 days, respect ively ,  P < 0.05). This difference 
can be attributed fully to the fact that Sokova used ea r l i e r  
generat ions of the strain.  

Analysis of the resul t  given in Table 1 indicates that 
tumors  of s train OMD are charac te r ized  by a very high f r e -  
quency of metastasizat ion,  whether inoculated intramuscu-  
larly (from 84.6 to 100%) or  intraperi toneally (from 83.3 to 
100%). The most  constant and charac te r i s t ic  localization of 
metas tases  in both cases  was the lungs: multiple metas tases  
in the lungs were found in 24 of 27 (88.9%) animals investi- 
gated after in t ramuscular  inoculation and in 16 ot 20 (80%) 
animals investigated after int raper i toneal  inoculation (Figs. 1 
and 2). As a rule metas tases  in the lungs were accompanied 
by metas tases  in lymph glands in different par ts  of the body: 
metas tases  in the lymph glands were found in 16 of 27 (59.3%) 
hams te r s  after in t ramuscular  inoculation and in 16 of 20 
(80%) hams te r s  af ter  intraperi toneal  inoculation (Fig. 1). The 
most  commonly affected group of lymph glands after intra-  
peritoneal inoculation of OMD was the para t racheal  glands: 
metas tases  in this situation were found in 13 of 20 (65%) ham- 
s ters  inoculated intraperi toneally.  It is interest ing to note 
that para t racheal  metas tases  were found in five of those six 
cases  in these experiments  in which a tumor  inoculated intra- 
muscular ly  invaded the peritoneal cavity. Besides metas tases  
in the para t racheal  lymph g l a n d s ,  metas tases  of s train OMD 
also were found in the hams te r s  in the cervical  (three cases) ,  
axil lary (eight cases),  inguinal (six cases) ,  pararenal  (nine 
cases) ,  and lumbar  lymph glands (13 cases) .  The latter are 
evidently affected somewhat more  frequently af ter  in t ramus-  
cular  (12 of 27 cases) than intraperi toneal  (two of 20 cases) 
inoculation: The frequency of metastas izat ion in lymph glands 
in other par ts  of the body (except the para t racheal  and lumbar 
glands) is evidently independent of the mode of inoculation. 

It must  be emphasized that s train OMD metas tas izes  
fairly frequently also in those internal organs which are  re la -  
tively ra re ly  affected by metas tases  f rom other transplantable 
tumors .  For instance, in the mater ia l  analyzed three cases  
of metastas izat ion in the l iver (Fig. 3), ten cases  of metas ta-  
sization in the kidney, one case of metastas izat ion in the ad- 
renal,  and eight cases  of metastas izat ion in the spleen were 
observed.  The total incidence of metastas izat ion of the strain 
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Fig. 1. Strain OMD (2nd-15th generat ion) .  Organs  af-  
fected by m e t a s t a s e s  f rom h a m s t e r s  dying at var ious  
t imes  af ter  i n t r amuscu la r  or  in t raper i tonea l  inocula- 
tion (O. I~ Sokova's  museum mate r i a l ) .  1, 2) Multiple 
mi ! i a ry  m e t a s t a s e s  in the lungs; 3, 4) pa ra t r achea l  
m e t a s t a s e s  in the pa r a t r achea l  and pa ra r ena l  lymph 
glands; so lu tary  me tas t a t i c  nodule in the spleen. 

Fig. 2. Strain OMD, 16th gen- 
eration, 47th day after intra- 
muscular inoculation. Metasta- 
sis in the lung (120• 

Fig. 3. Strain OMD, l l th gen- 
eration, 37th day after intraperi- 
toneal inoculation. Metastasis in 
l i v e r  (120x). 

OMD inthe internal  o rgans  was 88.9% (24 of 27 cases)  a f ter  i n t r amuscu la r  inoculation and 80~c (16 of 20 
cases)  a f ter  in t raper i toneal  inoculation. 

As a rule,  the morphologica l  s t ruc ture  of the m e t a s t a s e s  co r responded  to the s t ruc tu re  of the or iginal  
tumor  which, in the ea r ly  genera t ions ,  was  marked  by predominance  of the glandular  component,  whe reas  
in the 16th genera t ion  it had a mainly  solid s t ruc tu re .  

The wr i t e r  concludes f r o m  his  many y e a r s  of exper ience  in the study of the f requency and dis t r ibu-  
tion of m e t a s t a s e s  f rom Various t ransplantable  t umor s  that each tumor  cha rac t e r i s t i c a l l y  m e t a s t a s i z e s  
e i ther  mainly by the lymphogenous or mainly by the hematogenous  route .  
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From this standpoint, strain OMD is particularly interesting as a highly metastasizing transplantable 
tumor with a well marked mixed (hematogenous and lymphogenous) type of metastasization, giving rise to 
metastases in many different organs whether inoculated intramuscularly or intraperitoneally. 

The high frequency of metastasization of strain OMD in the paratracheal lymph glands after intra- 
peritoneal inoculation and invasion of the peritoneal cavity by an intramuscularly inoculated tumor can be 
interpreted, it is considered, as evidence to support the early hypothesis that the selective metastasiza- 
tion of certain aseites tumors in this group of lymph glands is determined by the anatomical and physio- 
logical features of the lymph drainage from the peritoneal cavity in rodents [2]. 
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