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The Role of NF-kB in Colon Cancer

Geom Seog Seo

Department of Internal Medicine, Digestive Disease Research Institute, Wonkwang University College of Medicine, Iksan, Korea

Colon cancer is the 3" common malignancy and 4™ common cause of cancer death in Korea. Recent studies
have shown that abnormal inflammatory response plays a critical role in colon carcinogenesis. A striking ex-
ample of connection between inflammation and cancer is NF-kB, in which key regulator of inflammation and
immune response is associated with target for colon cancer treatment. Constitutive NF-kB expression in co-
lon cancer is 40-80% in vivo as well as in vitro, and the inactivation of IKKP subunit can reduce tumor
multiplicity. The possible mechanisms by which NF-kB can contribute to colon carcinogenesis include the
activator of antiapoptotic gene expression, enhanced cell survival and proliferation, regulation of angiogenesis
and promotion of metastasis of cancer cells. Recent insights into the role of NF-kB involved in colon cancer
development as well as their relevance as therapeutic targets are herein discussed. (Korean J Gastroenterol

2011;57:3-7)
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Table 1. Functional Relationship between Inflammation and Cancer

. Tumors arise at sites of chronic inflammation

D W N~

carcinogenesis process

> o1

. Inflammatory cells, chemokines and cytokines are present in tumors
. Overexpression of cytokines and chemokines can induce cancer
. The same molecular targets and similar pathways are activated or shut down in inflammation, as well as in the

. Epidemiological studies have shown that chronic inflammatory states increase the risk of numerous cancers
. Non-steroidal anti-inflammatory drugs (NSAIDs) reduce the incidence and the mortality of several cancers
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Fig. 1. NF-xB signaling pathways.
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Table 2. Possible Roles of NF-kB in Colitis-associated Cancer
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1. Dysregulated cytokine production and related signaling activation in inflamed gut19
+ T NF-xB activity — correlated with the severity of inflammation®
+ T NF-xB activity — 1T TNF-0, TIL-1 and TIL-6 in rnacrophage21

2. 5-ASA — reduce NF-kB-mediated signaling — reduce the risk of developing cancer®

3. Experimental model

23

1) Conditional inactivation of the IKKB gene within enterocytes24

— | CAC incidence

2) The NBD peptide ameliorated colonic inflammatory injury through the downregulation of pro-inflammatory cytokines

mediated by NF-kB inhibition in both models®
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Table 3. How NF-kB Affects Cancer Development

1. Activator of antiapoptotic gene expression29
* C-FLIP, BCL-XL, A20
2. Effects on cell survival and production of growth
* NF-xB bind to Cyclin D1, D2 and D3
e Control growth factor (HGF, G-CSF, BMP)
3. Regulator of angiogenesiszg‘33
VEGF, Gro-o, IL-8, MCP-1
4. Promote metastasis of cancer cells
Gelatinase (MMP-2, 9), EMT, Snail

30-32

34-37

HGF, hepatocyte growth factor; BMP, bone morphogenetic
protein; VEGF, vascular endothelial growth factor; MMP,
matrix metalloproteinase; EMT, epithelial-to-mesenchymal
transition.
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