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Application of conditionally replicative adenovirus for
chemosensitivity of pancreatic cancer cells

Jun KimuraV, Hidetaka A. Ono?, Takashi Kosaka", Hirotoshi Akiyama?),

Yasushi Ichikawa?, Shuichi Hirai®¥, Chikara Kunisaki”, Itaru Endo?

1) Department of Gastroenterological Surgery, Graduate School of Medicine, Yokohama-city University
2) Department of Clinical Oncology, Graduate School of Medicine, Yokohama-city University

3) Department of Molecular Biology, Graduate School of Medicine, Yokohama-city University

Background: Complete macroscopic resection in com-
bination with chemotherapy is only potentially cura-
tive treatment for pancreatic cancer. Even after neo-
adjuvant chemotherapy, surgeries often fail to a-
chieve RO resection. Since current techniques of
cross-sectional imaging including PET-CT cannot reli-
ably distinguish viable cancer from scar tissue, micro-
scopic cancer cells may remain on the resectional
margin. In this study, we investigated whether condi-
tionally replicative adenovirus (Ad5/3Cox2-CRAd-del-
ta ADP-Luc) is an useful imaging tool for diagnosis of

chemotherapeutic effect on pancreatic cancer.

Methods: CRAd has infectivity toward pancreatic
cancer cells enhanced virus with a Ad5/3 chimeric
fiber and Cox-2 promoter and E3 region is deleted
while maintaining the adenovirus death protein(ADP)
gene in its native position and which is inserted the
luciferase gene in the next to the ADP gene. A total
of 24 BALB/c nu/nu mice with subcutaneous xeno-
grafts of MiaPaCa-2 were divided into two groups:
untreated A group (n:12) and gemicitabine (GEM)
treated B group (n:12). When a tumor diameter grew

up to 4-6mm (day 0), PBS was administered by intra-

peritoneally injected in the group A and GEM (1000
mg/kg) was administered by intraperitoneally inject-
ed bi-weekly in the group B. The correlations be-
tween tumor volume and pathological evaluation (are-
a of viable tumor (%)) and bioluminescent imaging

using this CRAd were analyzed.

Results: On day 22, 29, 36, 43, tumor volumes (mm?)
were 172.7+20.2, 286.8 £28.7, 463.0+59.6 and 842.0 534,
ROI (x10* p/s/cm?/sr) were 39.7%55, 80.7=9.6,
734.7+158.8, 1013.3+315.6, rates of viable tumor area
were 100 %, respectively in the group A, by contrast,
tumor volumes (mm?) were 475+65, 37.3+2.3, 4483%79
and 37323, ROI (x10* p/s/cm?/sr) were 56.6+11.2,
53.3+99, 21.0£5.3, 0.02+0.005, rates of viable tumor
area (%) were 72710, 670 1.3, 36.3+38, 10.7+9.2,
respectively in the group B. Bioluminescent imaging
correlated closely with rate of viable tumor area (%)
(R=0.96) but not tumor volume (R= 0.31).

Conclusion: CRAd could be one of a reliable imaging
tool to diagnose chemotherapeutic effect on pancre-
atic cancer in terms of distinguish viable tumor from
scar tissue.
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Recombinant human soluble thrombomodulin prevents
liver failure after excessive hepatectomy in rats.

Yohei Ota, Takafumi Kumamoto, Ryutarou Mori, Koichi Taniguchi,

Ryusei Matsuyama, Yasushi Ichikawa, Kuniya Tanaka, Itaru Endo

I Yokohama City University Graduate School of Medicine I

Introduction: Recent advances in surgical procedures
and perioperative management have enabled aggres-
sive and excessive hepatectomy (Hx) for the treat-
ment of malignant liver tumors. However, may cause
fatal liver failure. We have shown that 90% Hx was
safe, whereas 95% Hx was fatal in rats. We found
that liver failure after excessive Hx results from
hepatocyte apoptosis and a delay in the early phases
of regeneration.
Recombinant human soluble thrombomodulin
(rTM) protects endothelial cells by inhibiting coagu-
lation, inflammation, and apoptosis. We therefore
hypothesized that rTM may block hepatocyte

apoptosis and promote liver regeneration.

Materials and methods:
Experiment 1:

rTM was dissolved in physiological saline to con-
centrations of 1.0, 2.0, and 4.0 mg/kg or saline. Seven-
day survival rates were compared among each group.
Experiment 2:

Rats administered 2.0 mg/kg rTM or saline were
subjected to 95% Hx, as described. Remnant liver and
blood were corrected immediately after 95% Hx, and
1, 3, 6, 12, and 24 hours later.

Serum concentrations of ALT and AST and high-
mobility group box 1 (HMGB-1) were utilized.

The remnant liver /body weight ratio and Ki67

positive cell ratio were calculated to evaluate liver

regeneration. Hepatocyte apoptosis was analyzed by
the TUNEL positive ratio. RT-PCR was utilized to
assess the levels of mRNAs encoding plasminogen
activator inhibitor (PAI)-1 as hepatic regeneration
maker, protease activated receptor (PAR)-1 and Bax
as apoptosis regulated makers. The PAR-1 expression
was also compared using immunohistochemistry and

western blotting.

Result:
Experiment 1:

All saline-injected rats died within 52 hours after
Hx, whereas survival was significantly prolonged in
rats injected with 2.0 mg/kg rTM (Figure).
Experiment 2:

r'TM suppressed serum ALT expression, but had
no effect on the expression of HMGB-1. rTM en-
hanced remnant liver growth, with the number of
Ki67 positive cells increasing within 24 h, and re-
duced the numbers of TUNEL positive cells. RT-PCR
showed that rTM enhanced PAR-1, while reducing
PAI-1 and Bax. Immunohistochemistry and western
blotting showed that PAR-1 expression 24 h after Hx

was higher in rTM-treated than in control rats.

Conclusion:
r'TM may improve survival following excessive Hx
by inhibiting apoptosis and promoting liver regenera-

tion.
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