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Excessive intake of sodium caused by high salt diet promotes the expression of inflammatory cytokines and
differentiation of helper T cells resulting in inflammatory responses. High-glucose diet also contributes to the
pathogenesis of periodontitis by inducing changes in the oral microbiome and reducing salivation. However, the effect
of a high-salt and glucose diet (HSGD) on the prognosis of periodontitis remains unclear. In this study, a rat model
of experimental periodontitis was established by periodic insertion of absorbable sutures containing Porphyromonas
gingivalis and Fusobacterium nucleatum strains into the right gingival sulcus to analyze the effect of HSGD on the
incidence and progression of periodontitis. The alveolar bone heights (ABH) was measured with microcomputed
tomography imaging of the HSGD- and general diet (GD)-treated groups. The right ABH was significantly decreased
compared to the left in both groups at 4 weeks after induction of inflammation; however, no significant difference
was noted between the groups. Notably, the ABH in the HSGD-treated group was significantly decreased at 8 weeks
after induction of inflammation, whereas in the GD-treated group, an increase in the ABH was observed; a significant
difference of the ABH was noted between the two groups (p < 0.05). At 12 weeks, recovery of the alveolar bone was
observed in both groups, with no significant differences in ABH between the two groups. These findings indicate
that the intake of excessive sodium attenuates the recovery rate of the alveolar bone even after the local infectant is
removed. In addition, this study demonstrates the use of HSGD in establishing a new animal model of periodontitis.
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Table 1. Classification of groups and experimental methods in SD
rat periodontitis model

Group Number 0-4 week 4-12 week

Control 5  General diet + general No treatment
anesthesia

GD control 12 General diet + general No treatment

group anesthesia + absorbable
suture insertion

HSGD 12 High salt and glucose diet +  No treatment
experimental absorbable suture insertion
group

GD, general diet; HSGD, high-salt and -glucose diet.
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Fig. 1. Time schedule for periodontitis induction and monitoring in Sprague Dawley rats are shown in the diagram (A), absorbent sutures containing Por-
phyromonas gingivalis and Fusobacterium nucleatum are inserted weekly for the first 4 weeks, and micro-computed tomography (uCT) was taken at every
4 weeks. During the entire experimental period, the weights of all subjects were measured and recorded weekly, and the amount of change in weight was
graphed weekly with the initial weight being 0 (B). Dietary intake (C) and water intake (D) in each group were measured weekly, and the total intake per
group was divided by the number of individuals in each group, and the graphs on mean + standard error of the mean of the intake of one individual per week

were described.
GD, general diet; HSGD, high-salt and -glucose diet.
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Fig. 2. Process for standardization of the reference plane (A) for measuring alveolar bone height in micro-computed tomographyimaging (A-D). The sec-
tional image passing through the center of the second root of buccal second molar in the coronal plane (A) perpendicular to the transverse plane (B) passing
through the median palatal suture and the median sagittal plane (C) was selected. Confirmation was made when the left and right teeth were symmetrically
observed. In this image, the height from the highest point of median palatal suture to the palatal alveolar crest was measured as the alveolar bone height.
Samples of alveolar bone height measured are presented at 0, 4, 8, and 12 weeks of the general diet (GD) control group (E-H) and of the high-salt and -glu-

cose diet (HSGD) experimental group (I-L) respectively.
Lt, left; Rt, right.
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Fig. 3. Alteration of alveolar bone height according to high-salt and -glu-
cose diet (HSGD) in periodontitis-induced SD rat. To induce periodontitis,
an absorbable suture incorporating Pophyromonas gingivalis and Fusobac-
terium nucleatum was inserted into the palatal gingival sulcus of the right
side of each of the individuals. The height of the right (experimental side)
alveolar bone relative to the height of the left (control side) was measured
at 4 week intervals in negative control group not induced periodontitis and
other 2 groups provided with a general diet (GD) or HSGD and induced
periodontitis. The measured value was expressed as mean + standard er-
ror of the mean in terms of percentage.

NS, not significant.

*p <0.05.

Table 2. Result of measurement of alveolar bone height in SD rat periodontitis model

0 week 4 weeks 8 weeks 12 weeks
Group
Lt. side Rt. side Lt. side Rt. side Lt. side Rt. side Lt. side Rt. side
Control 0.650 £ 0.324 0.567 + 0.194 0.602+0.229 0.608 £0.128 0.638+0.205 0.652 +0.140 0.704+0.217  0.656 + 0.103
GD 0.563 £ 0.078 0.547 + 0.099 0.613+0.085 0.401+0.120 0.647 £ 0.097 0.476 £0.126 0.693 £0.108  0.494 £ 0.147
HSGD 0.623 £0.133 0.608 + 0.065 0.673+0.143  0.425+0.107 0.753+0.124 0.463+£0.122 0.766 £ 0.123  0.555+ 0.106

Alveolar bone height was measured in micro-computed tomography taken at week 0, week 4, week 8, and week 12 in each group. The left side was used

as a control side in each individual, since suture was not inserted. The right side was used as an experimental side by inserting a suture. Results were

expressed as average + standard error of the mean.
GD, general diet; HSGD, high-salt and -glucose diet; Lt, left; Rt, right.
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