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Abstract
Polarization-resolved second-harmonic-generation (SHG) microscopy is a
powerful tool to visualize orientation in dermal collagen fiber. We reviewed the
application of this microscopy for investigation of the relation between wrinkle
direction and collagen orientation in ultraviolet-B-exposed (UVB-exposed) skin.
A polarization anisotropic image of the SHG light indicated that wrinkle direction
in UVB-exposed skin is predominantly parallel to the orientation of dermal
collagen fibers. Furthermore, collagen orientation in post-UVB-exposed skin with
few wrinkles changed from that of UVB-exposed wrinkled skin to that of
no-UVB-exposed skin. This microscopy has the potential to become a powerful

non-invasive tool for assessment of cutaneous photoaging.

Keywords: second-harmonic-generation, collagen, orientation, photoaging,

wrinkle.
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Figure captions

Fig. 1. Linear and nonlinear effects in sound and optical regions.

Fig. 2. Dependence of SHG efficiency on incident laser polarization and collagen

fiber orientation.

Fig. 3. Experimental setup. ND: neutral density filter; M: mirror; BS: beam
splitter; L: lens; HS: harmonic separator; SHG light:
second-harmonic-generation light; F: infrared-cut filter; PMT:
photon-counting-type photomultiplier tube; A/2: half waveplate; GM: galvano
mirrors; RL1 and RL2: relay lenses; OL: oil-immersion objective lens; PZT:

piezoelectric transducer.

Fig. 4. Protocol of sample preparation and optical photographs of skin surface
for (a) UVB-exposed (16 weeks old), (b) age-matched control sample (16 weeks
old), (c) post-UVB-exposed (22 weeks old), and (d) age-matched control sample

22 weeks old).

Fig. 5. Comparison of depth-resolved SHG images among (a) UVB-exposed
sample (16 weeks old), (b) age-matched control sample (16 weeks old), (c)
post-UVB-exposed sample (22 weeks old), and (d) age-matched control sample

(22 weeks old).



Fig. 6. Comparison of depth-resolved a images among (a) UVB-exposed (16
weeks old), (b) age-matched control sample (16 weeks old), (c)
post-UVB-exposed (22 weeks old), and (d) age-matched control sample (22

weeks old).

Fig. 7. Statistics of 3D data of a values for four kinds of skin sample (n = 5).
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