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Summary. Bone is one of the most preferential target 
organs of cancer metastases. Breast, prostate and lung 
cancers have a special predilection for colonization in 
bone. In an animal model in which inoculation of cancer 
cells into the left cardiac ventricle selectively develops 
osteolytic bone metastases but rarely forms metastases 
in non-bone organs, the pattern of breast cancer 
colonization in bone was studied radiologically and 
histologically. Colonization of cancer cells in bone 
was found to initiate and develop along with or at the 
terminal end of the major arteries running into bone. It 
should, therefore, be re-recognized that the anatomical 
vasculature still remains as a critica1 factor which 
influences cancer colonization in bone in addition to 
cellular and molecular properties of the bone microe- 
nvironment and metastatic cancer cells. 
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1. Colonization of cancer cells in bone 

Bone is one of the most preferential target organs of 
cancer dissemination in patients with hematologic 
malignancies and carcinomas of the breast, prostate and 
lung (Mundy and Yoneda, 1995, 1996). Despite the fact 
that bone metastases occur primarily in the hemato- 
poietic (red) marrow through arterial routes (Berrettoni 
and Carter, 1986), arterial blood supply to the red 
marrow is very low (0.4 mllminlg organ weight) 
compared to other organs which are also preferential 
sites of cancer spread, such as lung (13.6 d m i n l g )  and 
liver (0.82 mllminlg) (Weiss et al., 1980). Hence, the 
hemodynamic theory, in which Ewing (1928) proposes 
that the frequency of cancer metastases in different 
organs is dependent on the numbers of cancer cells 
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delivered to them in their arterial blood, appears unlikely 
to be the mechanism underlying the preferential spread 
of cancer cells to bone. On the other hand, the seed and 
soil theory, which is another classical long-lasting 
concept proposed by Paget (1889) reasonably accounts 
for the preference of cancer dissemination to bone and 
thus has been widely accepted. Abundant storage of a 
variety of growth factors in bone (Hauschka et al., 1986) 
constitutes a fertile microenvironment which facilitates 
the colonization of metastatic cancer cells (Yoneda et al., 
1995; Yoneda, 1996). In addition, it seems likely that 
carcinomas of lung, breast an prostate which frequently 
spread to bone instinctively posses or acquire the 
capacity to migrate either actively (automotility) or 
passively (chemotactic attraction), arrest (adherence), 
survive (escape from irnrnune celí attack) and proliferate 
in the bone microenvironment. These host-cancer cell 
interactions play a principal contributional role in the 
establishment and progression of cancer colonization in 
bone. Thus, current studies of bone metastasis are 
directed toward determination of celiular and molecular 
events which are involved in the mediation of the 
interactions between the bone microenvironment and 
metastatic cancer cells. 1s there then no room to consider 
an involvement of hemodynamic factors in cancer 
metastasis to bone which accomodates more than 2.5 
liters of blood every minute (Arguello and Cohen, 
1996)? This is the issue to be discussed in this short 
review. 

2. An animal model of experimental bone metastasls 

We have reported a unique animal model in which 
inoculation of cancer cells into the left cardiac ventricle 
in young female nude mice selectively develops 
osteolytic bone metastases 4 to 5 weeks after cell 
inoculation (Nakai et al., 1992; Sasaki et al., 1995; 
Mbalaviele et al., 1996). Not al1 cancer cells inoculated 
into the heart formed ostolytic bone metastases, thus 
demonstrating cell-selectivity of this model. Prostate 
cancer cells such as PC-3, LNCap and PA 111 developed 
bone metastases but did not form osteoblastic lesions. 












