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Drug discovery from plant-derived natural prod-
ucts as treatment against pancreatic cancer :
Search for choline transporter inhibitors
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Pancreatic cancer is one of the most deadly of all types
of cancer and is often difficult to detect. The currently
reported five-year survival rate for pancreatic cancer is
still extremely low. Early detection and improved
treatment strategies are needed to improve the prognosis
for this deadly disease. Choline is an organic cation
that plays a critical role in the structure and function of
biological membranes. Intracellular choline accumu-
lation through choline transporters is the rate-limiting
step in phospholipid metabolism, and it is a prerequisite
for cell proliferation. In this study, we examined the
functional characterization of choline transporters in
MIA PaCa-2 pancreatic cancer cells. Furthermore, we
searched for compounds that inhibit choline uptake as
well as cell proliferation in a plant-derived natural
organic compound library. Choline uptake is Na+-
independent and mediated by a single transport system.
Choline transporter-like protein 1 (CTL1) and CTL2
mRNA are highly expressed. We found two hit
compounds that inhibit choline uptake and cell viability
from 480 plant-derived natural organic compounds.
These hit compounds reduced cell survival and enhanced
caspase-3/7 activity. Ceramide, which is an apoptosis-
inducing molecule, also reduced cell viability and
enhanced caspase-3/7 activity. These results suggest
that CTL1 are functionally expressed in pancreatic cancer
cells and are also involved in abnormal proliferation.
Identification of this CTL1-mediated choline transport
system provides a potential new target for cancer therapy.

Furthermore, hit compounds inhibit CTL1 function,
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thereby activating the sphingomyelin metabolic system,
and it is thought that apoptosis was induced by

endogenous ceramide.
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Usefulness of DCF-R therapy for Stage IV esoph-
ageal cancer
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(Background] In our institution, the chemoradio-

therapy for Stage IV advanced esophageal cancer (T4,
M1) has been performed. However, the prognosis of
5-FU+CDDP + radiation (FP-R therapy), which was the
standard therapy, was extremely poor, and in 2004 a
chemotherapy with Docetaxel added to FP therapy (DCF
DCF

exerts an excellent effect on M1 cases, but sufficient

therapy) was started for improving the prognosis.
effect was not obtained in T4 cases. So we started the
chemoradiotherapy (DCF-R therapy) for local control in
2007, and obtained good results.

[Purpose] We report Stage IV esophageal cancer cases
and examine the best treatment at the present time by
retrospectively comparing the results of different regimen.
[Material and Methods]
diagnosed as Stage IV at the time of initial examination

in 1998 to 2014 and treated at our institution. The

The targets were 86 cases

treatments were Low dose FP + radiation (FP-R) in
1998-2003, DCF alone in 2004-2006, and DCF-R in
2007 and later.
main lesion, the Nland N2 lymph nodes and the lymph

The irradiation range was including the

node of 1.5 cm or more in the FP-R group, and it was 3

cm above and below the main lesion and the range from
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1.5 to 2.5 cm wide from the main lesion, and lymph
nodes of 1.5 cm or more in the DCF-R group. In each
case, the irradiation dose was set to 60 Gy in total.

[Results] Stage IV cases was 39:10:57 in FP-R :
DCF : DCF-R. [Invasion into the large blood vessels
was 18/39 (46%) : 2/10 (20%) : 13/57 (23%),
invasion into the trachea and bronchi were 15 cases
(38%) : 7 cases (70%) : 23 cases (40%), and invasion
1 case (10%) : 3

Invasion into the large blood vessels was

into both organs was 6 cases (15%) :
cases (0.5%).
observed in the FP-R group, and invasion into the
trachea and bronchi was observed in the DCF-R group.
In the primary effect of treatment, CR was 1 case
(3%) : 1 case (10%) : 20 cases (35%), PR was 18
cases (46%) : 7 cases (70%) : 30 cases %), and NC/PD
was 20 cases (51%) : 2 cases (20%) : 7 cases (12%).
One year survival rate was 21% : 10% : 66%, 5 years
survival rate was 6.4% : 10% : 23.2%, median survival
was 184 days : 191 days : 429 days.

[Discussion] DCF-R therapy gave good results in the
treatment effect and prognosis for Stage IV esophageal
cancer with obvious significant difference compared to
FP-R therapy and DCF therapy. Although it was
slightly reduced in therapeutic effect in M1 cases, it was

considered to be the best treatment at the present time.
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Differentiation of orbital lymphoproliferative dis-
eases by metabolomics
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[Purpose] Orbital lymphoproliferative diseases,
particularly mucosa-associated lymphoid tissue (MALT)
lymphoma and IgG4-related ocular disease (IgG4-
ROD), have similar clinical and also histopathological
features, and are therefore often difficult to differentiate.

Metabolomics is a method of comprehensive analysis of
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