Therapeutics

R REVIEWED

Regenerative Medicine:
Confusion or Complacency?

The subject of Regenerative Medicine is currently at an inflexion
point! There has been an enormous amount of financial
investment, along with basic and clinical research, but despite
these efforts there is only one tried and tested use of stem cells
and that is bone marrow transplantation (using haemopoietic stem
cells) which was first developed in 1957 The rest of Regenerative
Medicine is currently confused with the identification of multiple
stem cell types,® many clinical trials* but no real progress to a safe
and effective routine stem cell-based procedure for any disease.

Perhaps the most studied stem cells (apart from haemopoietic stem
cells) to date are mesenchymal stem cells (MSC) which are found in
adipose tissue,’ umbilical cord tissue® and even inside teeth.” Despite
this apparent abundance of MSC for potential clinical use there
have been many problems along the way such as complicated and
expensive isolation and preparation of MSC, lack of standardisation of
MSC preparations, licensing issues in some countries and unreliable
clinical outcomes. As a result, MSC technology has staggered to an
almost halt with little or no standardised treatments available.

The second types of stem cell which caused great excitement,
and even greater hype and cost, are embryonic stem cells (ESC)? and
induced Pluripotent Stem Cells (iPSC). The problems relating to ESC
are that they are made by destroying a human embryo which causes
considerable legal, ethical, religious and moral objections. They are
also technically difficult to create and require extensive regulatory
approval making them extremely expensive. The problems relating
to iPSC are that they are ‘man made’ from normal body cells (e.g. skin
cells) by the introduction of new genes into the skin cell to ‘turn it
into’ a stem cell. The reservations here are cost, safety and efficacy
and once again neither ESC nor iPSC have reached routine clinical
practice.

Thankfully, there is one stem cell type which is readily available,
cheap to produce and potentially very safe and effective. These stem
cells have an unusual name and equally unusual properties. The
name of the stem cells is human Very Small Embryonic Like (hVSEL)
stem cells® These hVSEL stem cells are present in every tissue in
the body (including blood) and they are pluripotent meaning that
they can, in theory, regenerate any tissue type in the body.* The fact
that they are termed ‘embryonic like’ does not mean that they are
embryonic stem cells, it simply means that they carry some of the
surface antigens seen on embryonic stem cells.? These hVSEL stem
cells may be quiescent in normal physiology or may be the ultimate
source of all other stem cell types in normal homeostasis.”® It has also
been shown that hVSEL are mobilised during disease or injury and
may be contributing to tissue repair in these circumstances.’**

The most exciting thing is that HiVSEL can be easily obtained by
taking a blood sample from the patient and preparing Platelet Rich

Plasma (PRP) which contains millions of hVSEL stem cells. These
hVSEL stem cells in PRP can then be activated using modulated
laser light to make them highly safe and effective autologous
reparative stem cell technology.® The mechanism of action of the
modulated laser light on hVSEL stem cells is still to be fully defined
but a mechanism has been proposed using the principles of Quantum
Mechanics which is once again a first in stem cell technology.” It
has since been found that the modulated laser does in fact interact
with other stem cell types most notable umbilical cord blood derived
expanded MSC which have been shown to be extremely effective
in the treatment of end stage heart failure.® In the same study we
reported the safety and efficacy of autologous laser activated hVSEL
stem cells in the treatment of end-stage heart failure.

Much more work is needed on laser activated autologous hVSEL
stem cells, but they represent an easy to obtain, cheap to process
and potentially a safe and effective treatment for a wide range of
pathologies. The impact alone on global heart disease could be
massive and similar as yet unpublished results have been obtained in
neurological disease, neurological trauma and type 2 diabetes. Since
hVSEL stem cells are pluripotent they can not only repair stem cell
numbers in any stem cell compartment but also repair the damaged
or diseased stem cell niche.’® The stem cell technology needed to
provide safe, effective and affordable treatments in the future needs
to be identified and focussed on now. If we continue with confused,
complex and expensive technology then regenerative medicine will
have a very poor, if not non-existent, future.
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