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[Abstract] Objective To investigate the inhibitory effect of neoeriocitrin (Neo) on ligature-induced experimental
periodontitis in mice and evaluate its biosafety, providing experimental evidence for novel candidate drugs in periodonti-
tis treatment. Methods This study has been approved by the Animal Welfare and Ethical Safety Committee. A peri-
odontitis model was established in C57BL/6] mice using silk ligation. The mice were divided into control, periodontitis
model, and three Neo treatment groups (5, 10, 20 mg/kg Neo). After 2 weeks of intervention, alveolar bone resorption

was analyzed by micro-computed tomography (micro-CT); periodontal tissue pathological changes were observed via
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hematoxylin-eosin (HE) and Masson staining; osteoclasts were counted using tartrate-resistant acid phosphatase stain-
ing; serum inflammatory factor levels [tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), interleukin-1@ (IL-1B), in-
terleukin-10 (IL-10)] were detected by enzyme-linked immunosorbent assay; gut microbiota changes were analyzed by
16S rRNA sequencing; and biosafety was assessed through HE staining of the heart, liver, spleen, lung, kidney, and
colon, as well as zonula occludens-1 (ZO-1) immunohistochemical staining of the colon. Results Compared with the
periodontitis model group, the 10 mg/kg Neo treatment group showed significantly alleviated alveolar bone resorption,
manifested as reduced cementoenamel junction to alveolar bone crest distance, increased bone mineral density, bone
volume fraction, and trabecular thickness. Additionally, reduced inflammatory cell infiltration, improved collagen fiber
arrangement, and a significantly decreased number of osteoclasts were observed in periodontal tissues. Serum levels of
pro-inflammatory factors TNF-a and IL-6 were also reduced. Furthermore, 10 mg/kg Neo intervention modulated the gut
microbiota structure without causing significant multi-organ toxicity or impairing intestinal barrier function. Conclu-
sion Neo can effectively mitigate the progression of experimental periodontitis by inhibiting alveolar bone resorption,

reducing periodontal tissue inflammation, modulating systemic immunity, and improving gut microbiota. With good bio-

safety, Neo is a promising candidate drug for the treatment of periodontitis.
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a: representative micro-computed tomography three-dimensional reconstruction and two-dimensional sagittal section images of the maxillae in mice

from each group. Dotted line: distance from the buccal alveolar bone crest to the cemento enamel junction; solid line: distance from the alveolar

bone crest to the cemento enamel junction. b: distance from the CEJ to the ABC of the maxillary second molar. ¢ — e: quantitative statistical analy-

sis of BMD, BV/TV, and Tb.Th in the alveolar bone at the apical 1/3 region of the mesial root of the maxillary second molar. Ctrl group: mice re-

ceived saline gavage without silk ligation; Lig group: mice with silk ligation received saline gavage; Lig + Neo-5 group: mice with silk ligation re-

ceived 5 mg/kg Neo gavage; Lig + Neo-10 group: mice with silk ligation received 10 mg/kg Neo gavage; Lig + Neo-20 group: mice with silk liga-

tion received 20 mg/kg Neo gavage. Neo: neoeriocitrin; CEJ-ABC: cemento enamel junction to alveolar bone crest distance; BMD: bone mineral

density; BV/TV: bone volume fraction; Th.Th: trabecular thickness. Compared with the Ctrl group, ##: P < 0.01, ###: P < 0.001. Compared with

the Lig group, **: P < 0.01, ***: P <0.001, ns: P > 0.05

Figure 1  Effect of neoeriocitrin on alveolar bone resorption in mice with periodontitis
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HE and Masson staining images of the maxillary second molars in mice from each group. Scale bars: upper panel = 200 pwm, lower panel = 100

pm. Cirl group: mice received saline gavage without silk ligation; Lig group: mice with silk ligation received saline gavage; Lig + Neo-5 group:

mice with silk ligation received 5 mg/kg Neo gavage; Lig + Neo-10 group: mice with silk ligation received 10 mg/kg Neo gavage; Lig + Neo-20

group: mice with silk ligation received 20 mg/kg Neo gavage. Neo: neoeriocitrin; HE: hematoxylin-eosin; AB: alveolar bone; PDL: periodontal liga-

ment; R: root

Figure 2 Effect of neoeriocitrin on pathological changes in periodontal tissues of mice with periodontitis
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a: TRAP staining images of the furcation area and distal approximal surface of the maxillary second molars in mice from each group. Arrows indi-
cate osteoclasts (TRAP-positive cells). Scale bar = 100 pum. b: quantification of osteoclast numbers in TRAP staining. Ctrl group: mice received
saline gavage without silk ligation; Lig group: mice with silk ligation received saline gavage; Lig + Neo-5 group: mice with silk ligation received 5
mg/kg Neo gavage; Lig + Neo-10 group: mice with silk ligation received 10 mg/kg Neo gavage; Lig + Neo-20 group: mice with silk ligation re-
ceived 20 mg/kg Neo gavage. Neo: neoeriocitrin; AB: alveolar bone; TRAP: tartrate-resistant acid phosphatase. Compared with the Ctrl group, ###:
P <0.001, NS: P > 0.05. Compared with the Lig group, *: P < 0.05, **: P < 0.01, ***: P < 0.001

Figure 3  Effect of neoeriocitrin on osteoclasts in periodontal tissue from mice with periodontitis
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Serum concentrations of TNF-a, 1L-6, IL-13, and IL-10 detected by ELISA in each group. Ctrl group: mice received saline gavage without silk li-
gation; Lig group: mice with silk ligation received saline gavage; Lig + Neo-5 group: mice with silk ligation received 5 mg/kg Neo gavage; Lig +
Neo-10 group: mice with silk ligation received 10 mg/kg Neo gavage; Lig + Neo-20 group: mice with silk ligation received 20 mg/kg Neo gavage.
Neo: neoeriocitrin; ELISA: enzyme-linked immunosorbent assay; TNF-a: tumor necrosis factor-a; 1L-6: interleukin-6; IL-1: interleukin-13; IL-
10: interleukin-10. Compared with the Ctrl group, #: P < 0.05, NS: P > 0.05; Compared with the Lig group, *: P < 0.05, ns: P > 0.05

Figure 4  Effect of neoeriocitrin on serum inflammatory cytokine levels in mice with periodontitis
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a: comparison of gut microbiota alpha diversity indices (such as Chaol, Shannon) among groups. b: PCoA analysis based on Bray - Curtis distance.

c: heatmap of the top 10 relative abundances at the phylum level. d: heatmap of the top 10 relative abundances at the family level. e: heatmap of

the top 10 relative abundances at the genus level. f&g: LefSe analysis of differentially abundant taxa between groups. Ctrl group: mice received sa-

line gavage without silk ligation; Lig group: mice with silk ligation received saline gavage; Lig + Neo-5 group: mice with silk ligation received 5

mg/kg Neo gavage; Lig + Neo-10 group: mice with silk ligation received 10 mg/kg Neo gavage; Lig + Neo-20 group: mice with silk ligation re-

ceived 20 mg/kg Neo gavage. Neo: neoeriocitrin; PCoA: principal coordinates analysis; LefSe: linear discriminant analysis effect size

Figure 5 Effect of neoeriocitrin on gut microbiota in mice with periodontitis
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a: HE staining images of heart, liver, spleen, lung, kidney, and colon tissues. Scale bar = 200 pm; b: immunohistochemical staining results of ZO-1

in colon tissue. Scale bar = 200 wm; c: statistical analysis of the percentage area of ZO-1 positive expression. Ctrl group: mice received saline ga-

vage without silk ligation; Lig group: mice with silk ligation received saline gavage; Lig + Neo-5 group: mice with silk ligation received 5 mg/kg Neo

gavage; Lig + Neo-10 group: mice with silk ligation received 10 mg/kg Neo gavage; Lig + Neo-20 group: mice with silk ligation received 20 mg/kg

Neo gavage. Neo: neoeriocitrin; ZO-1: zonula occludens-1. Compared with the Cirl group, NS: P > 0.05; Compared with the Lig group, ns: P>0.05

Figure 6 Effect of neoeriocitrin on multi-organ toxicity and intestinal barrier function in mice with periodontitis
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