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QUESTIONS
1. What are the mechanisms by which UV induces skin cancer?
2. What is the rationale for studying green tea to prevent skin cancer?
3. What were the hypotheses in this study, and how were they tested?
4. What were the findings of this study?
5. What were the limitations of this study?
6. How might the article affect your recommendations to patients?

Skin cancer accounts for more new cases of cancer than all other cancers combined. 
Exposure to UV radiation is the most important risk factor for development of skin 
cancer (LeBlanc et al., 2008). Primary prevention has reduced the incidence of skin 
cancer in the geographic regions at highest risk, such as Australia (Geller et al., 2009), 
but researchers are actively seeking ways to augment prevention through chemopre-
vention. Candidate agents include commonly used medications and foods such as 
nonsteroidal anti-inflammatory agents, lipid-lowering agents, angiotensin-converting 
enzyme and receptor blockers, and green tea (Christian et al., 2008). Polyphenols from 
green tea (GTPs) have been shown to reduce UV-induced skin cancer in animal mod-
els (Mantena et al., 2005). The mechanisms by which this is achieved remain unclear, 
but it is thought that the ability of GTPs to reduce the inflammation associated with 
UV exposure may be an important factor in this process.

As reported in this issue, to study the mechanisms by which GTPs affect inflammation and DNA repair and by which 
GTPs may prevent skin cancers induced by chronic UV exposure, Meeran and co-workers fed GTPs through drink-
ing water to IL-12 (an important mediator of inflammation) knockout (KO) and wild-type mice (Meeran et al., 2009). 
Compared with control mice, chronically UV-exposed and GTP-fed mice exhibited a delay in tumor onset, as well as 
smaller and fewer tumors. The benefit of GTPs was observed in IL-12 KO mice, but it was markedly less dramatic.

Mediators of inflammation, such as prostaglandin E2 and cyclooxygenase-2 (Katiyar and Meeran, 2007), as well as 
markers of cell proliferation, such as proliferating cell nuclear antigen and cyclin D1, were also affected by GTP admin-
istration; these effects were weaker in IL-12 KO mice. Repletion of IL-12 in KO mice and anti-IL-12 administration in wild-
type mice confirmed the role of IL-12. Because GTP benefits appeared to be only partly mediated through IL-12, DNA 
repair of cyclopyridine dimers was studied after acute UV exposure. GTP-fed mice showed greater DNA repair than did 
control mice, suggesting a dual mechanism by which GTP might reduce skin cancer development in animal models.

Through the following questions, we examine this paper in greater detail. For brief answers, please refer to http://
network.nature.com/group/jidclub.

references
Christian JB, Lapane KL, Hume AL, Eaton CB, Weinstock MA, VATTC Trial (2008) Association of ACE inhibitors and angiotensin receptor blockers 

with keratinocyte cancer prevention in the randomized VATTC trial. J Natl Cancer Inst 100:1223–32

Geller AC, Elwood M, Swetter SM, Brooks DR, Aitken J, Youl PH et al. (2009) Factors related to the presentation of thin and thick nodular melanoma 
from a population-based cancer registry in Queensland, Australia. Cancer; e-pub ahead of print 2 February 2009

Katiyar SK, Meeran SM (2007) Obesity increases the risk of UV radiationinduced oxidative stress and activation of MAPK and NF-kB signaling. Free 
Rad Biol Med 42:299–310

LeBlanc WG, Vidal L, Kirsner RS, Lee DJ, Caban-Martinez AJ, McCollister KE et al. (2008) Reported skin cancer screening of US adult workers. J Am 
Acad Dermatol 59:55–63

Mantena SK, Meeran SM, Elmets CA, Katiyar SK (2005) Orally administered green tea polyphenols prevent ultraviolet radiation-induced skin 
cancer in mice through activation of cytotoxic T cells and inhibition of angiogenesis in tumors. J Nutr 135:2871–7

Meeran SM, Akhtar S, Katiyar SK (2009) Inhibition of UVB-induced skin tumor development by drinking green tea polyphenols is mediated through 
DNA repair and subsequent inhibition of inflammation. J Invest Dermatol 129:1258–70

Green Tea Prevents Skin Cancer by Two Mechanisms
Navid Bouzari1, Yvonne Romagosa1 and Robert S. Kirsner1

Journal of Investigative Dermatology (2009) 129, 1054. doi:10.1038/jid.2009.64

0

10

20

30

40

50

60
UVB a lone

GTPs+UVB

20          25         30         35         40

Weeks on test

N
o.

 o
f t

um
or

s/
gr

ou
p

1Department of Dermatology and Cutaneous Surgery, University of Miami Miller School of Medicine, Miami, Florida, USA

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Elsevier - Publisher Connector 

https://core.ac.uk/display/82771517?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://network.nature.com/group/jidclub
http://network.nature.com/group/jidclub
http://www.nature.com/doifinder/10.1038/jid.2009.64



