
UC Irvine
UC Irvine Previously Published Works

Title
Antioxidants and redox-active metals in the epigenetic pathogenesis of cutaneous 
melanoma: epidemiologic and experimental evidence

Permalink
https://escholarship.org/uc/item/0gp4q0nv

Journal
PIGMENT CELL & MELANOMA RESEARCH, 21(2)

ISSN
1755-1471

Authors
Meyskens, Frank L
Yang, Sun
Anton-Culver, Hoda
et al.

Publication Date
2008

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
availalbe at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/0gp4q0nv
https://escholarship.org/uc/item/0gp4q0nv#author
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


inorganic particles are commonly used as a UV filter. In particular,

zinc oxide has been widely used in Japan for several years.

Optimizing the size, shape and distribution of inorganic particles

has improved both the UV protection and the transparency of

sunscreens. Currently, several products with a sun-protection

factor greater than 50 (SPF 50+) or a UVA-protection factor of

more than eight (PA+++) are commercially available in Japan. We

have utilized zinc oxide in sunscreens and have developed a high

dispersion of fine zinc oxide and titanium dioxide with a unique

dispersant. By using this high dispersion, it could be used to

produce sunscreen products that had high UV protection efficacy

and a high transparency. Furthermore, new formulation technol-

ogy made it possible to develop the sunscreen products that

combine high UV protection with a comfortable feel. In the

current study, we attempted to disperse the inorganic particles

throughout the water phase of water-in-oil (W/O)-type sun-

screens. To achieve this goal, we adopted O/W/O multiple

emulsions, in which hydrophobic fine inorganic particles were

distributed in both the internal oil phase and the external oil

phase. On application to the skin, the number of micro-pores was

significantly lower than that of popular W/O emulsion sunsc-

reens. The O/W/O multiple emulsions provided enhanced UV

protection without increasing the amount of UV filters. It could

therefore be used to produce sunscreen products that combine

high UV protection with a comfortable skin feel. We will present

an inorganic UV powder technology and a formulation technology

for the sunscreen products that combine long-lasting broad

wavelength-range UV protection with a comfortable skin feel.

ES10-1 Antioxidants and redox-active metals in the
epigenetic pathogenesis of cutaneous melanoma:
epidemiologic and experimental evidence
Frank L Meyskens, Sun Yang, Hoda Anton-Culver, Patrick Farmer

Chao Family Comprenesive Cancer Center, University of

California Irvine, Irvine, California, USA

Our studies of the role of ROS and transcriptional response to

redox stress in melanoma leads us to reconsider the role of UV,

metals and antioxidants in the pathogenic process. An explora-

tion of the role of melanin using EPR and other techniques by our

labs suggests that it is converted from anti-oxidant to pro-oxidant

early in pathogenesis which leads to melanosomal damage that

serves as ongoing nidus for ROS generation. The involvement of

redox-active metals is critical and in combination with UV leads

normal melanocytes in vitro to resemble dysplatic melanocytes.

A rethinking of the biological basis of the observation that severe

sunburns early in life are dose-response predictors of risk for

melanoma later in life raises the possibility that release of

photolabile iron from Hgb and its binding to melanin with the

onset of low-grade redox cycling may be at the root of this

epidemiologic(EPI) observation. A re-examination of the epige-

netic risk factors for melanoma has identified a large EPI that

implicates heavy metal exposure, including markedly increased

risks for melanoma in printers/lithographers, electrical industry

workers, and hip replacements patients. Clinicial imaging studies

and two large studies that document the adverse effect of

metallothionein expression on the outcome of primary melano-

ma offers ancillary support. Several EPI studies suggest a

protective role of diet antioxidants(RR, O.70) and an adverse

effect of alcohol (RR, 2.5). These considerations, the role of

copper in melanin synthesis, and the binding characteristics of

metals to melanin, we propose that Fe+3, Fe+2,Cu+2, and Cr+6

either alone or with UVL contribute significantly to the

pathogenesis of melanoma. The potential for metal chelaors

and antioxidants as interventions by blocking the etiologic

initiation and/or obviating the later pathogenesis of melanoma

will be presented.
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Melatonin, a product of multistep enzymatic transformation of

L-tryptophan, is widely found in vertebrates, invertebrates,

plants, unicellular eukaryotes, algae and even bacteria. Melatonin

is ubiquitously distributed throughout an organism, as its small

size and amphiphilic nature facilitates permeability to all cellular

compartments including mitochondria. It is also produced and

metabolized by the mammalian skin. Cutaneous melatonin

metabolism includes UVR-induced production of N1-acetyl-N2-

formyl-5-methoxykynuramine, phylogenetically the "most an-

cient" product of melatonin metabolism acting as a powerful

antioxidant. In the skin melatonin actions are mediated by cell

surface and putative cytosolic or nuclear receptors, and

melatonin and its metabolites have receptor-independent effects

acting as broad-spectrum antioxidants, activators of cytoprotec-

tive pathways, modulators of cellular metabolism, and as

antimutagenic and anticarcinogenic factors. Thus, melatonin

could play an important role in the preservation of the physical

and functional integrity of the skin through intra-, auto- or

paracrine mechanisms acting directly or indirectly (e.g. via

metabolites), which depend on preexistent local degradative

pathways and the intensity of exposure to solar radiation. The

differences in expression of the melatoninergic system in human

and furry animal skin may be related to the prevailing specific

skin stressor (solar radiation in humans vs. hair cycling or

chemical stimuli in rodents). Melatonin, therefore could partici-

pate in the skin responses to stress including protection against

solar radiation as well as against other types of oxidative stress.

The dysregulation of the cutaneous melatoninergic system may

be involved in the pathogenesis of common pigmentary skin

disorders.

LS1-1 Identification of roles of MITF in human
melanocytes: Implication as a new target for anti-
melanogenic agents
Genji Imokawa

School of Bionics, Tokyo University of Technology, Tokyo, Japan

Endothelin(ET)-1 and stem cell factor(SCF) plays a major role in

several hyperpigmentary disorders. Thus, detailed understanding

of ET-1 or SCF-stimulated intercellular signaling in human

melanocytes is likely to be a key for developing potent anti-

melanogenic agents. In this study, we examined ET-1 or SCF-

stimulated intercellular signalings including MITF expression and

its phosphorylation by RT-PCR and western blotting analysis.

Addition of ET-1 or SCF (1 or 10 nM) to cultured human

melanocytes stimulated the phosphorylation of MITF with a peak

at 5-20 min, which was accompanied by the phosphorylation of

ERK1/2. The phosphorylation of MITF was completely abolished

by a MEK inhibitor PD98059 or by a PKC inhibitor Go 6983, but

not by a PKA inhibitor H89 or a p38 MAP kinase inhibitor SB

203580. The expression of MITF-M mRNA transcripts was

markedly augmented at 40-120 min post-incubation with ET-1,
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