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5.0 limitation of liability of advertising or
promotion material. (a) in no event will funai

be liable for any direct, indirect, special,
incidental, consequential, exemplary, or other

damages of any kind (including without
limitation damages for loss of profits, goodwill,

use, data or other intangible losses) arising
out of or relating to any use of the program.

(b) some jurisdictions do not allow the
exclusion of or limitation on incidental or
consequential damages. circadian rhythm

disruptions and light exposure are associated
with increased risk for breast cancer. recently,

we found that melatonin binding to the mt1
receptor on breast cancer cells increases
during the night and this binding can be

inhibited by r(+)-7-bromo-8-ethyl-2-methyl-4h-
1-benzopyran-4-one (r-bep) an mt1
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antagonist. to date, no studies have
investigated the interplay between melatonin

and 1,25(oh)2-vitamin d3 in breast cancer.
cancer cells are exposed to high oxidative
stress and low 1,25-dihydroxy vitamin d3
levels. here, we showed that melatonin
induced 1,25(oh)2d3 production and the

melatonin-induced g1 arrest in breast cancer
cells was abolished by an mt1 receptor

antagonist. moreover, melatonin enhanced
the cytotoxic effect of 1,25(oh)2d3. r&d

actions exist in the living body to maintain
homeostasis against life-threatening events,

and they operate in a feedback manner in the
presence of various factors, including
intracellular hormones, cytokines, and

neurotransmitters. the clearance of various
products, such as metabolic hormones,

cytokines, and neurotransmitters, is a well-
known self-checking mechanism, but to date,

our knowledge of cellular regulatory
mechanisms that maintain homeostasis and
balance remains limited. however, we have
recently been investigating the homeostasis

maintenance mechanism of human pro-
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opiomelanocortin (pomc) genes that are
located on the x chromosome. by using

human hypothalamus-derived tissue culture
cells, we first showed that pomc expression

levels are correlated with adrenocorticotropic
hormone (acth) activity. furthermore, we

showed that these levels are controlled by the
negative feedback loop of acth signaling that

is caused by the co-expression of
melanocortin-3 receptor (mc3r) and agouti-
related protein (agrp) that suppress pomc

expression in a pstat3-dependent manner. we
also showed that a signaling molecule, msx2,

and its downstream molecules, suppress pomc
expression by suppressing the activity of the

trans-acting factor, nanog, and its downstream
molecule, sox2. this is the first report of a

homeostatic control mechanism of pomc gene
expression by a signaling molecule,

melanocortin-3 receptor and its downstream
molecule.
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ginseng is a widely used herb with various
pharmacological properties. recently, we

found that ginsenosides such as
protopanaxadiol (ppd) reduce excessive

steroidogenesis caused by glucocorticoid and
enhance the negative feedback effect of

glucocorticoids on steroidogenesis. to
understand the molecular mechanisms of the

effects of ginsenosides, we used human
adrenocortical nci-h295r cells as an in vitro

model. treatment of nci-h295r cells with ppd in
the presence of acth enhanced grα expression
and reduced the transcription of target genes
such as star and cyp11a1, which resulted in a
reduction of the glucocorticoid-induced acth

and cortisol secretion. this action was
mediated by mapk activation through ap-1
activation and creb phosphorylation. this

chapter discusses the classification, roles, and
characteristics of fibronectin from a

biotechnological perspective. fibronectin is a
multifunctional extracellular matrix protein, a
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component of the glycoprotein complex, and a
key mediator of cellular recognition.

fibronectin is a high-molecular-weight
glycoprotein composed of three homologous
domains (i, ii, iii) of 250 kda, each containing
three subdomains (a-c). its many activities
include cell adhesion, wound healing, and
tumorigenesis. fibronectin is secreted as a

dimer, the union of two identical polypeptide
chains that form the third subdomain (e iii)
and either of which can bind to collagen or
heparin. fibronectin interacts with diverse

partners, including other extracellular matrix
proteins, cell membrane proteins, and dna.
binding of fibronectin to a wide variety of
ligands causes cell-surface conformational

changes that regulate cell spreading,
adhesion, migration, and growth. fibronectin

also modulates cell responses. properly
regulated expression of fibronectin, its

receptors, and their ligands is essential for
normal functioning of the organism.
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