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Development of Novel Treatment Strategy for Human Cancer:
Targeting Cell Growth Stimulating Signal Pathways

Department of Hematology and Respiratory Medicine
Kochi Medical School T

YANG YANG (\

An HIV-1 protease inhibitor (PI), nelfinavir (NFV), induced growth arrest and apoptosis of
NCI-H460 and -H520 non-small cell lung cancer (NSCLC) cells in association with up-regulation
of p27 kipl and p53, and down-regulation of Bcl-2 and MMP-2 proteins. We found that NFV
blocked Akt signaling in these cells as measured by Akt kinase assay with glycogen synthase
kinase-3a/b (GSK-3a/b)as a substrate. To explore the role of Akt signaling in NFV-mediated
growth inhibition of NSCLC cells, we blocked this signal pathway by transfection of Akt small
interfering RNA (siRNA); transient transfection of Akt siRNA in NCI-H460 cells decreased the
level of Bcl-2 protein and slowed their proliferation compared to the non-specific siRNA
transfected cell. Conversely, forced-expression of Akt partially reversed NFV-mediated growth
inhibition of these cells, suggesting that Akt may be a molecular target of NFV in NSCLC cells.
Also, we found that inhibition of Akt signaling by NFV enhanced the ability of docetaxel to
inhibit the growth of NCI-H460 and -H520 cells. Importantly, NFV slowed the proliferation
inhibition and induced apoptosis of NCI-H460 cells present as tumor xenografts in nude mice
without adverse systemic effects. Taken together, this family of compounds might be useful for
the treatment of individuals with NSCLC.
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Development of Functionally Active Engineered Heart Tissue —
A Novel Replacement Therapy for Heart Transplantation.

KATARE GOPALRAO RAJESH
Department of Cardiovascular Control
Kochi Medical School

Heart transplantation is considered to be the treatment of choice in patients with end-stage
heart failure. Cell transplantation is becoming popular nowadays, however various limitations
with the cell transplantation ultimately make heart transplantation as the final treatment under
these conditions. However in Japan due to the heavy shortage of donor hearts, it becomes
highly essential to find out an alternate mode of treatment to replace the heart transplantation
procedure. Therefore we focused on developing a novel mode of treatment to overcome this
problem. Using the hearts of neonatal rats we constructed a spontaneously contracting
engineered heart tissue, which elicits the features of a well developed adult cardiomyocyte
(figurel) both functionally and morphologically. "Every researcher's dream is to translate his/her
research into a clinically useful tool". To make this true, we need to find out a suitable alternative
source for cardiomyocytes, since it is not possible to isolate cardiomyocytes in clinical practice,
as we used in the above protocol. Mesenchymal stem cells have been shown to have the
tendency for differentiating into cardiomyocytes.
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Our preliminary data show that, when cocultured with the cardiomyocytes mesenchymal stem
cells exhibit the properties of an adult cardiomyocyte (figurel). Hence as the next step we are
currently in the proess of developing the engineered heart tissue from the mesenchymal stem
cells that are differentiated into cardiomyocytes (figure 2). If we are able to successfully
construct an engineered tissue from the mesenchymal stem cells and transplant into the native
heart as described in the figure 2, we believe it is possible to overcome the donor shortage
problem in Japan. Moreover the mesenchymal engineered tissue transplantation is an
autologous transplantation, hence, this can further reduce the chances of graft rejection and also
prevent the other side effects of immunosuppressants which are otherwise required to be taken
by the patients for their lifetime.
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