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Abstract: Skin is exposed to sunlight or artificial indoor light on a daily. The reached solar light on the earth surface
consist of 50% visible light and 45% infrared (IR) except for ultra violet (UV). The negative effects of UV including
UVB and UVA have been steadily investigated within the last decades. However, little is known about the effects of
visible or IR light. In this study, we irradiated human dermal fibroblasts using light emitting diode (LED) to investigate
the optimal parameter for enhancing cell growth and collagen synthesis. We found that red of 630 nm and green of
520 nm enhance the cell proliferation, but irradiation with purple and blue light exerts toxic effects. To examine the
response of irradiation time and light intensity on the fibroblasts, cells were exposed to red or green light with intensities
from 0.05 to 0.75 mW/cm®. Procollagen secretion was increased of 1.4 fold by 10 min irradiation, while 30 min treat-

ment decreased the collagen synthesis of dermal fibroblasts. Treatment with red of 0.3 mW/cm®

and green of 0.15
and 0.3 mW/cm® resulted in enhancement of collagen mRNA. Lastly, we investigated the combinatorial effect of red

and green light on dermal fibroblasts. The sequential irradiation of red and green light is an efficient way for the purpose
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of the increase in the number of fibroblasts than single light treatment. On the other hand, the exposure of red light

alone was more effective method for enhancing of collagen secretion. Our study showed that specific light parameters

accelerated cell proliferation, gene expression and collagen secretion on human dermal fibroblasts. In conclusion, we

demonstrate that light exposure with specific parameter has beneficial effects on the function of dermal fibroblasts, and

suggests the possibility of its cosmetically and clinical application.

Keywords: light therapy, dermal fibroblast, collagen, cell growth
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Figure 1. Light emitting diode (LED) irradiation device for in vitro experiment. (A) Light device including six different

wavelengths. (B) Detection data of light output intensity and
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wavelength. (C) Schematic of cell experiment for light irradiation.
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Figure 2. Irradiation for 10 min induced both the proliferation
and collagen synthesis in human dermal fibroblasts. (A)
Irradiation of 10 min with red and green light increased the
cell proliferation. (B) Treatment for 30 min inhibited the
collagen secretion.
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Figure 3. The specific output light intensity enhanced the
expression of collagen type 1 alpha. (A) Effect of light
intensity for cell growth. (B), (C) Effect of light intensity
for ECM related genes expression (collagen type I, MMPI).
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Figure 4. Sequential irradiation of red and green light enhanced cell growth and collagen secretion. (A) Irradiation condition for

cell proliferation. (B) Irradiation condition for collagen secretion.
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