
2 Volume 12 Issue 1 • March/April 2017

FROM THE EDITOR

Tumours, Vascularisation and Metastasis

It is of no surprise that these three things 
are intimately linked, but in what ways? To 
grow tumours must co-opt, scavenge and 

out-perform normal tissue in their “zest” for life 
(growth, proliferation and dissemination). Like any 
normal tissue that has been damaged, recovery 
depends on connection to the vasculature - the 
process of (neo-)angiogenesis. If it is true of 
regenerating normal tissue, it will also be true 
for benign tumours, but malignant tumours 
often seem to upset the normal process. Their 
requirements and intrusive interaction with their 
environment can lead to neo-angiogenesis that 
is aberrant, which has indeed been shown to be 
true, and attention has recently been drawn to it 
by an article in Nature Reviews Drug Discovery 
[1]. While its does deal with the mechanism by 
which the process is abnormal in many tumours, 
the discovery of this condition and efforts to 
correct the deficiency are by no means new, even 
if it has now taken “centre stage”. In fact, this 
whole business was recognised in 1972 [2], and 
attempts made around that time to “normalize” 
tumour vasculature. Work continued on a 
compound referred to as ICRF 159 as an anti-
cancer agent, but it turned out to be the lead 
into the production of razoxane and dexrazoxane 
in the late 1990s, with an accepted treatment in 
preventing the cardiotoxicity of anthracyclines, 
overviewed by Hellman in 1998 [3]. 

The stroma of a tumour is the tissue it has 
infiltrated or co-opted, making it grow along with 
it. The nature of the stroma affects the growth 
and behaviour of a tumour, in what has been 
referred to as the “bystander effect”. Into it must 
come blood vessels by growth and infiltration. 
Many malignant tumours affect angiopoietin 
receptor 1 (Tie2), thereby altering the ability 
of endothelial cells to develop properly. It has 
also been proposed that tumours can push 
endothelial cells towards a more glycolytic mode 
of respiration, which also affects their formation. 
The poorly constructed vessels are leaky, making 
it easier for tumour cells to escape into the 
circulation. 

Necrotic breakdown in tumours that have an 
inadequate blood supply leads to local damage 
and inflammation, making matters worse. Thus 
any means that tries to correct this situation and 
“normalize” tumour blood vessels will reduce 
their co-option of nutrient supplies and lessen 
their chances of escaping into the circulation, 
thereby reducing the probability of metastatic 
spread. This had clearly been espoused and well 
research by Hellman and his colleagues in the 
1970 and thereafter.

The importance of vasculature normalization 
has finally been recognized over 40 years on. 
As often remarked, some 10-20 years after a 
discovery has been made, it is frequently ignored 
and the phenomenon has to be rediscovered; this 
seems to be a classic case. Now that the reasons 
for the vasculature of tumours being faulty 
are becoming clear through the mechanisms 
mentioned above (although much more research 
on this aspect is needed), intense investigation is 
needed to find ways of correcting (normalizing) 
the problem. Activating Tie2 can be combined 
with inhibiting ANG2 has given encouraging 
results [4]. Preventing endothelial cells from 
responding to the glycolytic activator PFKB3 [5] is 
also on the cards.

Ironically, my team were the first to 
produce and market an angiogenesis kit [6], 
but we concentrated on making the model as 
“normal” as possible by using HUVEC cells and 
primary cultures of human diploid fibroblasts. 
Unfortunately this did not move on to our 
studying interactions between normal and 
tumours cells, which was the obvious next step; 
however, in the light of recent developments 
this could be helpful in taking matters further. 
The really encouraging outcome is that there 
is now evidence to back up Hellman’s original 
endeavour that vasculature normalization would 
reduce metastasis, certainly the main reason why 
tumours can be so dangerous. While the evidence 
needs much further corroboration in animal 
models, it also looks promising because improved 
blood vessel patency means that anti-cancer 
drugs can get to the target tissue, as reported in 
ref.5. The next step is the translation of this work 
to the clinical scene, and if the correction of the 
angiogenetic disturbance can be ameliorated in 
cancer patients, then at last the fundamental step 
of tumour cell invasion into the circulation will 
be reduced and risk of metastasis can, at best, be 
reduced but almost certainly not eliminated.
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