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Clinical applications of cell therapy
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Modern medicine is developing newer
and newer methods of treatment,
supplementing traditional medications
with the latest scientific achievements.
For example, sometimes special cells
derived from the patient or a donor,

or even created in a laboratory, can
used as “medicines” in their own right

E. Donall Thomas, the father of cell ther-
apy, was the first to successfully transplant
hematopoietic stem cells, giving a bone
marrow transplant to a patient with can-
cer disease in 1959. Such a surgery was
performed in Poland for the first time in
1983 by Prof. Wiestaw Jedrzejczak and
Prof. Cezary Szczylik. Nowadays this meth-
od is applied not just in cancer therapy but
also in the treatment of dozens of diseases,
such as congenital immunodeficiencies or
autoimmune and metabolic diseases.

Although bone marrow stem cells are still
the subject of intensive research, a great
deal of work now underway relates to so-
matic cells. Polish laboratories can boast
of significant achievements in this respect,
as the Polish researcher Prof. Moskalewski
developed a method for isolating pancre-
atic islets as early as in the 1960s. This
method, now modified, is still used today
in transplants in humans. Poland’s first

tissue and cell banks were also established
at that time.

Fulfilling the promise

Stem cells are nowadays used in virtu-
ally every medical field, ranging from
skin grafts, through the regeneration of
cartilage and attempts to reconstruct in-
ternal organs, to the treatment of neuro-
logical diseases or immunosuppression.
These therapies make use of adult stem
cells, obtained from the body after birth.
Although their differentiation potential is
usually limited to one specific tissue (such
cells are described as “unipotent”), they
are safer for the patient than cells obtained
in any other way.

For some time, great enthusiasm was
aroused by the possibility of using em-
bryonic stem cells, derived from embryos,
because they can differentiate into any type
of tissue (they are “pluripotent”). However,
researchers have failed to overcome the
barrier of the tumorigenic potential of
these cells - within a number of months
after transplantation they may develop into
life-threatening germ cell tumors called
teratomas. Currently, great expectations
are associated with very small embryonic-
like stem cells (VSEL), recently discovered
by a Polish researcher, Prof. Ratajczak.
These are - to keep it very simple - embry-
onic tissue residues scattered throughout
the body after birth. They retain the pluri-
potency of embryonic cells, but do not ex-
hibit the same tumorigenic potential after
transplantation. Other important avenues
of research include work on induced plu-
ripotent stem cells (IPS), which were dis-
covered just 7 years ago but have already
won their discoverers a Nobel Prize. These
are somatic cells that, upon stimulation
of four genes playing an important role in
embryonic development, transform into
embryonic cells and can give rise to any
type of tissue. Both of those cell types,
however, are still in the preliminary stages
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of research and needtime before they might
come into use “at the patient’s bedside.”

Islets of success

Cell therapy also successfully uses somatic
cells, which are differentiated cells of the body.
The best example of this type of treatment
involves the use of pancreatic islets. During
a logistically complex surgery, pancreatic is-
lets are isolated from a deceased donor and
fed into the portal vein of the recipient. Then
skillful immunosuppressive therapy is neces-
sary to ensure the survival of the transplanted
islets and to avoid drug-induced side effects,
such as insulin resistance. Such pancreatic
cell transplants serve as an excellent illus-
tration of how modern cell therapy requires
extensive collaboration between various bio-
medical specializations, with a successful sur-
gical outcome hinging upon not just the work
of the transplant team itself, collecting and
transplanting the tissue, but also on modern
immunological diagnostics, helping to choose
a donor compatible with the recipient and
to maintain specific conditions (i.e. a clean-
room environment), as well as the work of the
team isolating the islets.

The success of pancreatic islet trans-
plants has led other somatic cells to attract
the attention of physicians and researchers.
Transplantations of allogeneic hepatocytes or
parathyroid cells may soon become an alterna-
tive to whole organ transplants.

Using melanoma against itself

Cancer immunotherapy is also an im-
portant field of cellular medicine. It uses
immune cells capable of finding and Kkilling
tumor cells, which is used in bone marrow
transplantation to treat leukemia. Initially,
natural Killer cells (NK) were used in cancer
immunotherapy. Their function in the body
is to find and kill malignant cells, but the
effectiveness of such treatments was low.
The next step was to apply dendritic cells
(DC), which can activate the immune sys-
tem and direct it to fight specific structures,
including malignant cells. They recognize
tumor cells based on antigens, which are
specific proteins present on the cell surface.
In a laboratory, DC cells can be artificially
“loaded” with antigens specific to a given
cancer, thus creating an anticancer cellular
vaccine (the first prostate cancer vaccine
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