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Modern medicine is developing newer 
and newer methods of treatment, 
supplementing traditional medications 
with the latest scientifi c 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 
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of research and need time 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 colJaboration 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 alJogeneic 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 killing 
tumor cells, which is used in bone marrow 
transplantation to treat leukemia. Jnitially, 
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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Clin ical applicat ions of cell therapy 
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ofthis type is already on the market in the 
US and in Europe). 

Eff ecti ve immaturity 
Immunosuppression is another type of cell 

therapy that uses several cell types, mainly 
DC cells, regulatory T cells (Tregs), and 
mesenchymaJ stem cells. It is used primarily 
to treat autoimmune diseases and to prevent 
transplant rejection. 

As in the case of cancer immunotherapy, 
immunosuppressive therapy harnesses the 
abili ty of DC cells to identify antigens and 
to regulate the activity of other immune 
system cells. However, in contrast to an­ 
ticancer vaccines, where it is important 
to stimulate an immune response, immu- 

Tregs have been described in most autoim­ 
mune diseases and allergies. The activity of 
Tregs is extremely accurate as they mainly 
act through direct contact. Tregs and auto­ 
reactive target cells communicate with each 
other via membrane receptors. Therefore, 
this reaction is precisely targeted and lim­ 
ited to sites of inflammation. Consequently, 
potential side effects associated with other 
tissues that are characteristic of classical 
immunosuppressive therapy with non-cellu­ 
lar drugs are limited. 

They were used for the fi rst time to treat 
graft versus host disease after bone marrow 
transplantation, in which immune cells orig­ 
inating from the transplanted bone marrow 
attack the recipient's tissue. Our team at the 

nosuppression works by doing just the op­ 
posite. It uses immature DCs that present 
antigens to autoaggressive lymphocytes but 
cannot activate them. As a result, the activ­ 
ity of these lymphocytes is signifi cantly 
decreased or they even die, thus reducing 
the risk of an immune response against the 
body's own cells, which is called "autoag­ 
gressiveness." Using artificial manipulation 
of antigens on the DC surface, it is possible 
to selectively inhibit an immune response, 
e.g. the immune response only against the 
transplanted organ. 

Regulatory T cells (Tregs) are another 
specifi c type of immune cells. They do not 
actively participate in the fight against 
infections, but their task is to suppress 
any excessive activation of other cells. The 
absence of those cells, or their serious dys­ 
function, causes severe, multi-organ damage 
of autoimmune etiology, and less severe 
quantitative disorders and dysfunctions of 

Epldennls from adult stem 
cells produced at GUMed: 
A - epidermal stem 
cells Immediately after 
extraction, B - epidermal 
stem cells diff erentiating 
Into a mature tissue, 
C - gross image of the 
epidermis ready to be 
applied to a wound as 
a biological dressing 

Medical University of Gdansk has started 
administering Tregs to patients with this 
disease in whom standard therapy failed 
to yield positive results. They receive Tregs 
from the same donors from whom they 
had previously received their bone marrow 
transplant. 

Our team also uses Tregs to treat type 
1 diabetes, which is associated with the 
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