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Inflammation and Prostate Carcinogenesis

Wanisa Punfa and Pornsiri Pitchakarn”
Department of Biochemistry, Faculty of Medicine, Chiang Mai University

Abstract

Chronic inflammation involved in prostate carcinogenesis during initiation, promotion
and progression steps. Chronic prostatitis causes by infection or chemical exposure. In the
initiation step, the alteration of various inflammatory related genes, such as RNASEL, MSRI,
GSTPI and NKX3.1 was reported. Tumor promotion and progression steps are related with the
inflammatory environment. The recruitment of immune cells to the site of inflammation releases
pro-inflammatory mediators, including COX-2, iNOS, MMP-2, MMP-9, NO, ROS, IL-1, IL-6,
TNF-a and chemokines (chemokine C-C motif ligand 2; CCL2). These pro-inflammatory
mediators enhance prostate cancer cell growth, proliferation, angiogenesis and invasion.
Therefore, the prevention and inhibition of the chronic inflammation may reduce risk factors of

prostate carcinogenesis.
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Tumor initiation
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\ Acute inflammation

Pro-inflammatory cytokines
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Chronic inflammation

Inflammatory cells
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Inflammatory microenvironment

Tumor promotion

- Tumor progression

Tumor invasion & metastasis

)

910 Lu et al, 2006 L8y Aggarwal et al, 2006)

Y Aa
dNAIDINOY

1. Lu H, Ouyang W, Huang C. Inflammation, a
key event in cancer development. Mol Cancer
Res 2006; 4: 221-33.

2. Coussens LM, Werb Z. Inflammation and

cancer. Nature 2002; 420: 860-7.

d' a a I 1 A A 9 o o dy o @
‘iﬂi’l 1 ﬁ‘llilﬂj1uﬂl’f)ﬁﬂallﬂﬂ1ilﬂﬂi]$!ﬂ@]@h@ﬂﬂh1ﬂVILﬂEJ’J‘U’ENﬂ“]Jﬂi&‘U’JuﬂTifJﬂLﬁ‘ULl‘UULifJN (ﬂﬂ!!ﬁﬂﬁﬂ

3. Aggarwal BB, Shishodia S, Sandur SK, et al.
Inflammation and cancer: how hot is the link?
Biochem Pharmacol 2006; 72: 1605-21.

4, Mantovani A, Allavena P, Sica A, et al.
Cancer-related inflammation. Nature 2008;

454: 436-44.



MNsasiEInelne 2558 ; 30(1) : 78-91

89

5.

10.

11.

12.

Philip M, Rowley DA, Schreiber H.
Inflammation as a tumor promoter in cancer
induction. Semin Cancer Biol 2004; 14: 433-
9.

Balkwill F, Mantovani A. Inflammation and
cancer: back to Virchow? Lancet 2001; 357:
539-45.

De Marzo AM, Coffey DS, Nelson WG. New
concepts in tissue specificity for prostate
cancer and benign prostatic hyperplasia.
Urology 1999; 53: 29-39; discussion-42.
Dennis LK, Lynch CF, Torner JC.
Epidemiologic association between prostatitis
and prostate cancer. Urology 2002; 60: 78-83.
Vincent TL, Gatenby RA. An evolutionary
model for initiation, promotion, and
progression in carcinogenesis. Int J Oncol
2008; 32: 729-37.

Chin JL, Reiter RE. Genetic alterations in
prostate cancer. Curr Urol Rep 2004; 5: 157-
65.

De Marzo AM, DeWeese TL, Platz EA, et al.
Pathological and molecular mechanisms of
prostate

carcinogenesis: implications for

diagnosis, detection, prevention, and

treatment. J Cell Biochem 2004; 91: 459-77.
Deutsch E, Maggiorella L, Eschwege P, ef al.
and molecular

Environmental, genetic,

13.

14.

15.

16.

17.

18.

19.

features of prostate cancer. Lancet Oncol
2004; 5: 303-13.

Silverman RH, Jung DD, Nolan-Sorden NL,
et al. Purification and analysis of murine 2-
5A-dependent RNase. J Biol Chem 1988;
263: 7336-41.

Floyd-Smith G, Slattery E, Lengyel P.
Interferon action: RNA cleavage pattern of a
2'-5" oligoadenylate-dependent
endonuclease. Science 1981; 212: 1030-2.
Clemens MJ, Williams BR. Inhibition of cell-
free protein synthesis by pppA2'p5'A2'pS'A: a
novel oligonucleotide  synthesized by
interferon-treated L cell extracts. Cell 1978;
13: 565-72.

Carpten J, Nupponen N, Isaacs S, et al.
Germline mutations in the ribonuclease L
gene in families showing linkage with HPC1.
Nat Genet 2002; 30: 181-4.

Platt N, Gordon S. Is the class A macrophage
scavenger receptor (SR-A) multifunctional? -
The mouse's tale. J Clin Invest 2001; 108:
649-54.

Ishiguro T, Naito M, Yamamoto T, ef al. Role
of macrophage scavenger receptors in
response to Listeria monocytogenes infection
in mice. Am J Pathol 2001; 158: 179-88.
Sorensen M, Autrup H, Tjonneland A, et al.

Glutathione S-transferase T1 null-genotype is



MNsasREInelne 2558 ; 30(1) : 78-91

90

20.

21.

22.

23.

24.

25.

associated with an increased risk of lung
cancer. Int J Cancer 2004; 110: 219-24.

Lin XH, Tascilar M, Lee WH, et al. GSTP1
CpG island hypermethylation is responsible
for the absence of GSTP1 expression in
human prostate cancer cells. Am J Pathol
2001; 159: 1815-26.

Shirai T, Sano M, Tamano S, et al. The
prostate: a target for carcinogenicity of 2-
amino-1 -methyl-6 -phenylimidazo[4 , 5 -
b]pyridine (PhIP) derived from cooked foods.
Cancer Res 1997; 57: 195-8.

Sciavolino PJ, Abrams EW, Yang L, et al.
Tissue-specific expression of murine Nkx3.1
in the male urogenital system. Dev Dyn 1997;
209: 127-38.

Kim MJ, Cardiff RD, Desai N, et al.
Cooperativity of Nkx3.1 and Pten loss of
function in a mouse model of prostate
carcinogenesis. Proceedings of the National
Academy of Sciences of the United States of
America. 2002; 99: 2884-9.

Emmert-Buck MR, Vocke CD, Pozzatti RO,
et al. Allelic loss on chromosome 8p12-21 in
microdissected  prostatic intraepithelial
neoplasia. Cancer Res 1995; 55: 2959-62.

Babior BM. Phagocytes and oxidative stress.

Am J Med 2000; 109: 33-44.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Closa D, Folch-Puy E. Oxygen free radicals
and the systemic inflammatory response.
IUBMB life 2004; 56: 185-91.

Dranoff G. Cytokines in cancer pathogenesis
and cancer therapy. Nat Rev Cancer 2004; 4:
11-22.

Pollard JW. Tumour-educated macrophages
promote tumour progression and metastasis.
Nat Rev Cancer 2004; 4: 71-8.

Zhang J, Lu Y, Pienta KJ. Multiple roles of
chemokine (C-C motif) ligand 2 in promoting
prostate cancer growth. J Natl Cancer Inst
2010; 102: 522-8.

Oyama K, Fujimura T, Ninomiya I, ef al. A
COX-2 inhibitor prevents the esophageal
inflammation-metaplasia-adenocarcinoma
sequence in rats. Carcinogenesis 2005; 26:
565-70.

Hussain SP, Trivers GE, Hofseth LJ, et al.
Nitric oxide, a mediator of inflammation,
suppresses tumorigenesis. Cancer Res 2004;
64: 6849-53.

Aggarwal BB. Nuclear factor-kappa-B: The
enemy within. Cancer Cell 2004; 6: 203-8.
Hsu A, Bray TM, Ho E. Anti-inflammatory
activity of soy and tea in prostate cancer
prevention. Exp Biol Med 2010; 235: 659-67.
Vardi A, Bosviel R, Rabiau N, et al. Soy

Phytoestrogens Modify DNA Methylation of



MNsasiEInelne 2558 ; 30(1) : 78-91

91

35.

36.

37.

38.

GSTP1, RASSF1A, EPH2 and BRCAI
Promoter in Prostate Cancer Cells. In Vivo
2010; 24: 393-400.

Pantuck AJ, Leppert JT, Zomorodian N, et al.
Phase II study of pomegranate juice for men
with rising prostate-specific antigen following
surgery or radiation for prostate cancer. Clin
Cancer Res 2006; 12: 4018-26.

Pannellini T, Iezzi M, Liberatore M, et al. A
Dietary Tomato Supplement Prevents
Prostate Cancer in TRAMP Mice. Cancer
Prev Res 2010; 3: 1284-91.

Reid AHM, Attard G, Barrie E, et al. CYP17
inhibition as a hormonal strategy for prostate
cancer. Nat Clin Pract Urol 2008; 5: 610-20.
Chang BL, Zheng SQL, Isaacs SD, et al. A
polymorphism in the CDKNIB gene is

associated with increased risk of hereditary

39.

40.

41.

42.

prostate cancer. Cancer Res 2004; 64: 1997-
9.

Makino Y, Nakamura H, lkeda E, et al.
Hypoxia-inducible factor regulates survival of
antigen receptor-driven T cells. J Immunol
2003; 171: 6534-40.

Hodge DR, Hurt EM, Farrar WL. The role of
IL-6 and STAT3 in inflammation and cancer.
Eur J Cancer 2005; 41: 2502-12.

Cho HY, Reddy SP, Yamamoto M, et al. The
transcription factor NRF2 protects against
pulmonary fibrosis. FASEB J 2004; 18: 1258-
60.

Rao A, Luo C, Hogan PG. Transcription
factors of the NFAT family: regulation and
function. Annu Rev Immunol 1997; 15: 707-

47.



