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Effect of Optical Clearing on Ultrastructure of Collagen Fibers

HAN Qin, GUO Jiansheng, WU Hangjun, ZHANG Menghan, LU Yinping, WU Lingyun
(Zhejiang University School of Medicine, Hangzhou 310058, China)

Abstract: Taking glycerol-mediated optical clearing of mouse skin as the research subject, the effects of optical clearing
on tissue ultrastructure were investigated through second-harmonic generation (SHG) imaging and transmission electron
microscope (TEM). The SHG imaging results showed that glycerol treatment can significantly enhance the signal
intensity and improve imaging depth, confirming that it is an effective optical clearing agent. By comparing the
ultrastructure of samples fixed by conventional chemical fixation and high-pressure freezing (HPF) through TEM, it was
found that HPF could better maintain the native ultrastructure of the tissue. Further analysis indicated that although
glycerol treatment reduced the diameter of collagen fibers, their D-periodicity did not show significant changes, indicating
that the optical clearing process did not cause damage to the collagen fiber structure. The above results indicated that
glycerol has an efficient and safe optical clearing effect and does not cause ultrastructural alterations during the optical
clearing process. The combination of label-free SHG optical imaging technology and the ultrastructural preservation
capacity of HPF can provide technical support for relevant scientific research.
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Fig.1 Optical clearing effect of glycerol
(a) water incubation, (b) glycerol incubation, (¢) comparison

of average imaging depth
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Fig.2 SHG signals of collagen fibers with different glycerol incubation times
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Fig. 3 Effect of different sample preparation methods on

structure of collagen fibers
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Fig. 4 Effects of different treatment methods on structure

of collagen fibers
(a) in vivo water incubation, (b) in vivo glycerol incubation,

(¢) in vitro water incubation, (d) in vitro glycerol incubation
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