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A study on the compositional differences of healthy and periodontitis-affected alveolar bone based on Raman spectroscopy
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filiated Stomatological Hospital of Nanjing Medical University, Nanjing 210029, China)

Abstract: Objective To analyze the compositional characteristics of human alveolar bone in periodontal health and periodontitis at
the mid-root and apical regions using Raman spectroscopy, and to investigate differences in inorganic mineral components and collagen
secondary structure. Methods Right maxillary central incisors and surrounding alveolar bone samples were obtained from cadaveric
jaws with periodontal health or periodontitis. The samples were divided into mid-root and apical regions. Raman spectra were collected
from alveolar bone within approximately 1 mm of the tooth root. Quantitative analyses of inorganic mineral parameters and collagen sec-
ondary structure were performed. Results In healthy alveolar bone, the mineral-to-matrix ratio in the mid-root region was higher than
that in the apical region and was also higher than the mineral-to-matrix ratio in the mid-root region of periodontitis alveolar bone. In pe-
riodontitis alveolar bone, the mineral-to-matrix ratios of the mid-root and apical regions were similar. No significant differences were ob-
served in carbonate substitution or bone crystallinity among different alveolar bones or regions. Amide [ band analysis showed a de-
creased relative content of a-helix structures and increased relative contents of random coil and (-sheet structures in periodontitis alveo-
lar bone, with more pronounced changes in the mid-root region. The intensity ratio of fitted amide Il band peak areas([, 5,5/1, ;) in
the mid-root region of periodontitis alveolar bone was higher than that in the apical region. Conclusion Raman spectroscopy reveals al-
terations in alveolar bone mineralization and collagen secondary structure under periodontal health and periodontitis, with compositional
differences among root regions.
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Fig.1 Schematic diagram of sample preparation
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Fig.2 Raman spectroscopy testing equipment
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Fig.3 Representative Raman spectra of samples

from different test areas
JRE A AEAL, , 0 0 R AR B AR AR DX Sl A 4
PAL LG BRFRER R S B A A T i (R 1),
WAL L 45 2R R AEAR R X B, PD A AREL T
HLTH 4 A, 42 78 2F Jl JOIRZS N 2 1 B 7 A
REAIG . BEAN, PRLLAR 22 DX S8k i ™ 4 356 o Lb A 45 AR
T IX A BT R B, B ER USSR o AR T &
MR, LUK, H 45 RS R R  7EAR
r X 8 S AR X S8, HLTH 20 5 PD 2H il /K V- [l e 422
I, ZRERE AW TS B AE o 6 2 O il
F B IS AL K 8922 A, JE AR AR P X
FIA Wy o LU AY FEAER Ttk P i BB B 4
ALFAR N
x1 FHEEAREXEHTIK S IER
Tab.1 Alveolar bone inorganic component indicators

in different regions
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e HLTH  3.325+0.317 0.134+0.009 0.050+0.007
PD 2.684+0.208 0.141+0.007 0.049+0.005
JirSaN HLTH  2.587+0.291 0.131+0.006 0.048+0.007
PD 2.465+0.237 0.133+0.008 0.050+0.006
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Fig.4 Fitted peaks and peak area plots of amide [ bands for different test regions
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Tab.2 Relative content of secondary structures of amide [ bands and the I,,,,/I, ,,, intensity ratio of amide Il
bands in different regions of alveolar bone
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