C-19

22 5 19

The critical role of inflammation in angiogenesis and malignant
progression by cancer cells through altered tumor microenvironment
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VEGFA, VEGFC, VEGFD NF-1KB

Increasing evidence confirms that chronic inflammation is the strongest link to
cancer. In 1850, Rudolf Virchow from Wurzburg, Germany, was the first to link chronic
inflammation with arthritis, obesity, asthma and cancer. We observed that
inflammatory cytokines, IL-13, could induce angiogenesis and lymphangiogenesis through
activation of transcription factor, NF-KB and proinflammatory gene products. Enhanced
angiogenesis resulted in tumor progression with macrophage infilteration and this was
inhibited by macrophage targeting drugs.

5,300,000 1,590,000 6,890,000
4,100,000 1,230,000 5,330,000
4,100,000 1,230,000 5,330,000

13,500,000 4,050,000 17,550,000




C-19

1863
””Lymphoreticular infiltrate
reflects origin of cancer at sites of
chronic inflammation””
1

€Y

@

®

Q)

€Y

/RNA /

MCP-1 MIP-lax CSF

@

NDRG1/Cap43
(Maruyama et al., 2006, Cancer Res.)
NDRG1/Cap43
®
IL-13  VEGF
COX2

VEGFA, MIP-1, ENA78

IL-13 LLC/ IL-1B

(DLLC/ 1L-1B3
LLC mock

in vitro

(QLLC/IL-1B

MCP-1  VEGFA  MMP-9

(3)LLC/IL-13 NF-
KB

(ALLC/IL-1B

G)IL-1B

VEGFA

NF- B
VEGFC



A IL-1f (50 ng)

mRNA expression O

mRANA expression

Lymphatic
vesselsfield
a

none

cD3

LYVE-1

D 251
20 9
15+
10 4 *
5 o

Blood vessels/Tiel

[V
IL-1B IL-1+SNS0

L.

IL-1f8 IL-1B+SN50

-
T
i

=L
L

(-]
[

VEGF-A
1.0 1.0
0.8 0.8
0.6 06
0.4 04
0.2 02
a

IL-1p  IL-1p+SN50
VEGF-D

1.0
0.8
06
0.4
02

IL-1p  IL-1B+SN50

SN30

VEGF-C

IL-1p

IL-1P+SNS0

27
Murakami, Y., Hosoi, F., lzumi, H.,
Maruyama, Y., Ureshino, H., Watari, K.,
Kohno, K., Kuwano, M. and Ono, M.
Identification of sites subjected to
serine/threonine phosphorylation by
SGK1 affecting N-myc
downstream-regulated gene 1
(NDRG1)/Cap43-dependent suppression
of angiogenic CxC chemokine
expression in human pancreatic cancer
cells. Biochem. and Biophys. Res
Commun. In press, 2010.
Taniguchi, K., Sasaki, K., Watari, K.,
Yasukawa, H., Imaizumi, T., Ayada, T.,
Okamoto, F., Ishizaki, T., Kato, R.,
Kohno, R., Kimura, H., Sato, Y., Ono,
M., Yonemitsu, Y., Yoshimura, A.
Suppressioni of Sproutys Has a
Therapeutic Effect for a Mouse Model
of Ischemia by Enhancing Angiogenesis.
PLoS ONE., 4, e5467:1-11, 2009.
Hosoi, F., lzumi, H., Kawahara, A.,
Yuichi, M., Kinoshita, H., Kage, M.,
Nishio, K., Kohno, K., Kuwano, M., and
Ono, M. N-myc downstream regulated
gene 1/Cap43 suppresses tumor growth
and angiogenesis of pancreatic cancer
through attenuation of IKKbeta
expression. Cancer Res., 69 4983-4991,
2009.
Watari, K., Nakao, S., Fotovati, A.,
Basaki, Y., Hosoi, F., Bereczky, B.,
Higuchi, R., Miyamoto, T., Kuwano, M.,
Ono, M. Role of macrophages in
inflammatory lymphangiogenesis:
Enhanced production of vascular
endothelial growth factor C and D
through NF-kB activation. Biochem.
and Biophys. Res Commun., 377:826-31,
2008.
Ono, M. Review Molecular links
between tumor angiogenesis and
inflammation inflammatory stimuli
of macrophages and cancer cells as
targets for therapeutic strategy.
Cancer Sci., 99:1501-1506, 2008.
Kimura, Y., Watari, K., Fotovati, A.,
Hosoi, F., Yasumoto, K., lzumi, H.,
Kohno, K., Umezawa, K., lguchi, H.,
Shirouzu, K., Takamori, S., Kuwano,
M.,and Ono,M. Inflammatory stimuli
from macrophages and cancer cells



synergistically promote tumor growth
and angiogenesis. Cancer Sci., 98:
2009-2018, 2007.

Nakao, S., Hata, Y., Miura, M., Noda,
K., Kinura, Y., Kawahara, S., Kita, T.,
Hisatomi, T., Nakazawa, T., Jin, Y.,
Dana, R., Kuwano, M., Ono, M.,
Ishibashi, T. and Hafezi-Moghadam, A.
Dexamethasone inhibits
IL-1 -induced corneal
neovascularization: role of NF- K
B-activated stromal cells in
inflammatory angiogenesis. Am. J.
Path., 171: 1058-1065, 2007.

49

VEGF-C

21
2009 12 12-13

2009 11 14-15

Mayumi Ono, Fumihito Hosoi, Hiroto
Izumi, Kazuto Nishio, Kimitoshi Kohno,
Michihiko Kuwano

N-myc downstream regulated gene 1
(NDRG1)/Cap43  suppresses  tumor
growth and angiogenesis of pancreatic
cancer through attenuation of NF-KB
signaling. AACR 100" Annual Meeting
2009 April 18-22, 2009,
Denver, Colorado, USA.

in
2008 2008
3 14
Ono, M.

A novel therapeutic strategy of tumor
angiogenesis and bone metastasis by
targeting tumor-associated
macrophages.; The Sixth Japan-China
Joint Conference for Cancer Research
Cancer-Host Interaction (Invited
speaker) October 6,7, 2007, Hokkaido,
Japan.

Ono, M.

Tumor Microenvironment ; The role of
tumor-associated macrophages in

malignant cancer progression “<66%"
Annual Meeting of the Japanese Cancer
Association”” (Symposia) October
3-5 , 2007 , Yokohama, Japan.
5
2010

40 508-511

2008

— 13
221-228 2008
223 983-987 2007

4
6-13, 2007

http://shuyo.phar_kyushu-u.ac.jp/

ONO MAYUMI



