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Abstract

Elastic fibers provide elasticity to tissues such as arterial walls, lungs, skin, and ligaments. Fibrillin-1, an extra-

cellular matrix protein that functions as a sca#old for the elastin fiber assembly, is a major component of elastic

fibers. Chronically sun-exposed human skin is known to be characterized by dermal connective tissue damage with ac-

cumulation of abnormal elastic fibers. However, little is known about the relationship between accumulation of abnor-

mal elastic fibers and photodamaged skin. In the present study, we analyzed the expression of fibrillin-1 and accumu-

lation of fibrillin-1 fibers by ultraviolet A (UVA) irradiation, using cultured human skin fibroblast cells. UVA irradi-

ation decreased fibrillin-1 protein and mRNA levels in a dose- and time-dependent manner as assessed by Western

blot analysis and real-time RT-PCR, respectively. Moreover, on performing an immunofluorescence assay, we ob-

served an increased thickness of fibrillin-1 fibers after exposure to repeated UVA irradiation. These results suggest

that the accumulation of abnormal elastic fibers in photodamaged skin results from the deposition of accumulation

fibrillin-1 fibers. The present study is useful for understanding the progression of solar elastosis, which would be help-

ful in developing treatments for photodamaged skin.
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1. Introduction

Photoaging is related to severe ultraviolet (UV)-induced

damage of the dermal extracellular matrix,1) which is

characterized clinically by wrinkle formation and loss of

recoil capacity, and histologically by accumulation of dis-

integrated abnormal elastic fibers in the upper dermis; the

condition is known as actinic elastosis. Although the

mechanism of accumulation of altered elastic fibers in

photodamaged skin remains unclear, it is important for the

development of anti-photoaging treatments.2), 3)

Elastin is an insoluble extracellular matrix protein and

the core protein of elastic fibers that impart elasticity to

tissues such as skin, lungs, ligaments, and arterial walls.

Elastin is secreted from cells as a soluble protein of approx-

imately 70 kDa, referred to as tropoelastin. Tropoelastins

are cross-linked in the extracellular space by one or more

members of the lysyl oxidase gene family to form an elastin

polymer, which is the functional form of the mature pro-

tein. Fibrillin-containing microfibrils are believed to play

an important role in the assembly process by serving as a

sca#old for the alignment of cross-linking domains within

tropoelastin molecules. A direct molecular interaction be-

tween tropoelastin and microfibril proteins has been

demonstrated.4)�6) Domain-mapping studies have localized

the microfibril-binding domain to the C-terminus of

tropoelastin.7)�9) However, the mechanisms underlying

elastic fiber assembly are not fully understood.

It has been reported that chronically sun-exposed human

skin is characterized by dermal connective tissue damage

including an accumulation of abnormal elastic fibers.10)

Such accumulation is thought to be the result of over-

production and/or decreased degradation of elastic fibers.

It has been shown that ultraviolet B (UVB) irradiation

stimulates matrix metalloproteinase (MMP)-9 expression

in the epidermis11), 12) and its secretion from human

keratinocytes in culture.13) In addition, UV irradiation not

only causes photoaging, characterized by features such as

skin wrinkling or sagging, but also leads to reduced skin

elasticity.14) However, the detailed mechanisms underlying

abnormal elastic fiber formation in the photodamaged

dermis are still unclear. Thus, we hypothesized that abnor-

mal metabolism of fibrillin-1 in skin is caused by exposure

to sun, especially UV irradiation. The purpose of this study

was to investigate the expression of fibrillin-1 and accumu-

lation of fibrillin-1 fibers by UVA irradiation in human skin

fibroblast cells. For this purpose, we demonstrated fibrillin-

1 expression through measurements of mRNA and protein

levels, and fibrillin-1 fiber formation by applying our previ-

ously established in vitro model.15) Fibrillin-1 fiber forma-

tion was evaluated by immunofluorescent staining and

semi-quantitative analysis.
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