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Fig.1 Microstructrue of a normal nail
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Fig.2 Microstructrue of a wide nail

(a) . (b) ZHIAKBERET 60 55 180 FHERIE S, (¢) . (d) 3 HIHFTFREBTET 2000 577 10000 5T K B R 5R.
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E3 MpaRTEREREY
Fig.3 Microstructrue of a sunken flat nail

(a) (b)) FAABAMEMET 60 55 180 FHRRER, (c) . (d) FHAFTHBITET 2000 £550 10000 £ T8 BRIF IR,
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Fig.4 Microstructrue of non—protruding nails with black line

(a)  (b) ZAIABBEMET 60 55 180 FHRRER, (c) . (d) FHIAFHEEET 2000 £550 10000 5T B BRIFIR.
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Fig.5 Microstructrue of a pale nail

(a) «(b) ZAABBMEMET 60 55 180 FHRRER, (c) . (d) FHIAFHEEET 2000 £550 10000 5T B BRIFIR.
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Fig.6 Microstructrue of a stippled nail

(a) «(b) FAABAMEMET 60 55 180 FHRRER, (c) . (d) FHAFTHBITT 2000 £550 10000 £ T B BRI IR,
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B7 BIEREMSH
Fig.7 Microstructrue of a white spot nail

(a) «(b) BRI ABBEMBET 60 55 180 FHRRHER, (c) . (d) FHIAFHEEET 2000 ££50 10000 5T H) BRI IR,
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(a) 60X (b) 180X (¢) 2000X (d) 10000X

B8 FTHIEREMEH
Fig.8 Microstructrue of a flat nail

(a) (b)) FAABAMEMET 60 55 180 FHRREE, (c) . (d) D HAFTHBITT 2000 £550 10000 5T B BRI IR,

(a) 60X (b) 180X (¢) 2000X (d) 10000X
B9 ZERgIEARMEN
Fig.9 Microstructrue of a nail with many vertical stripes

(a) (b)) FAABAMEMET 60 55 180 FHRRER, (c) . (d) FHAFTHEBIRT 2000 £550 10000 £ T B BRIFIR.
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Observation and Analysis of Microstructure of Human Fingernails

ZHAO Wen—jing' ,ZHANG Xiao—Kai’
(1. College of Chemistry, Chemical Engineering and Materials Science Shandong Normal University , Jinan 250014 , China ;
2. College of Physics and Electronics ,Shandong Normal University , Jinan 250014 , China )

Abstract: Nails diagnosis as a kind of traditional Chinese medicine diagnosis method has its limitations in modern healthcare. Using a
digital microscope and a scanning electron microscope( SEM) , nine different kinds of human nails, such as normal nails, wide nails,
sunken flat nails, narrow strip nails, are studied. From the different microstructure morphologies of nails, three conclusions are drawn.
First, the nail cuticle tissues of normal nails have a smooth and dense lamellar structure, with a laminated growth, a small interlayer
gap and no defects or holes. While those of abnormal nails, have a damaged lamellar structure, which has a large interlayer gap and a
rough surface with local holes or granular structure. Second, the secondary electronic signal images obtained from the SEM can
indirectly infer the level of metal trace elements with atomic number less than 20 in nails. Third, combining the microstructure of nails
and the macroscopic nail diagnosis, we can make their respective advantages complementary to each other and make the best of them
both. Through the comparison of macro and micro characteristics of different nails, the feature of different kinds of nails can be
analysed comprehensively, and through the analysis of all kinds of nails, we can infer the health of human body’s more accurately. It is
of great significance to the development of TCM " Nail Diagnosis" .

Key words: microstructure ; human nails ; morphology analysis
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