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C57BL/6J mice were randomly divided into three groups: normal control (Control), periodontitis (P), and periodontitis+
silibinbin intervention (P+SB). Ligation with 7-0 silk thread around the maxillary second molar’s neck was performed to
generate a periodontitis animal model. Hematoxylin-eosin (HE), Masson staining, and micro-CT techniques were used to
verify the successful construction of the periodontitis model. Renal injury degree was evaluated by renal histological exa-
mination (HE, periodic acid-schiff, and Masson staining), ultrastructure observation under a transmission electron micro-
scope, and blood biochemical index detection. The balance of oxidation and antioxidation in kidney tissue was observed
by detecting the index of oxidative stress and MitoSOX Red fluorescence staining. The mRNA expression of mammalian
target of rapamycin (mTOR) was detected by quantitative reverse transcription polymerase chain, and the localization
and expression of mTOR in mouse kidney was further clarified using immunohistochemical staining. Results Com-
pared with that in the Control group, gingival destruction and inflammation around the second molar were more evident
in the P group. The alveolar bone was absorbed remarkably, as characterized by a decrease in bone volume fraction (BV/
TV) and trabecular thickness and the widening of trabecular spacing. Renal tissue showed signs of renal injury, such as
widening of Bowman space, exfoliation of renal tubular epithelial cells, morphological destruction of foot process, swel-
ling of mitochondria, and disappearance of mitochondrial crest, accompanied with a significant increase in malondialde-
hyde (MDA) level, a decrease in glutathione (GSH) and superoxide dismutase (SOD) activities, and the activation of
mTOR signal pathway. In the P+SB group, the destruction of gingiva and alveolar bone was significantly reduced, kid-
ney injury was effectively alleviated, the MDA level decreased, SOD and GSH activities were recovered, and the mTOR

signal pathway was significantly inhibited. Conclusion Silibinin can effectively alleviate the oxidative stress injury of

kidney and alleviate the renal injury caused by periodontitis by regulating the mTOR signal pathway.
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Fig 1 Shows HE and Masson staining of periodontal tissues in mice
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Tab 2 Kidney function indices of mice
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Cre/ (umol/L) 28.54+4.61 39.59+4.88" 31.15+4.95%
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Fig 3 Shows the pathological morphological manifestations of mouse kidney tissue
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Fig 4 Observation of the ultrastructure of mouse kidney tissue
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Tab 3 Index of oxidative stress in mice kidney

EREANA izt Control 4 P4 P+SB41
GSH/ (umol/g) 3.51+0.40 1.81+0.58™ 3.21£0.63%
SOD/ (U/mgprot) 56.53+3.85 31.18+4.29™ 44.20+3.85"
MDA/ (nmol/mgprot) 2.38+0.24 4.57+0.52™" 2.56+0.51%

e TRPAY Control AL, 2ZRALIHHE L, " P<0.001; 7RPHEP+SBAMIL, 2RAGFIEE X, "P<0.01, " P<0.001,
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< 17
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21 5
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A: MitoSOX Red Jeff,  x 200; B: MitoSOX Red Yt (f 37 6o i1 g /0 Hr, **%R P<0.001,
5 /NEUEHEZHZE MitoSOX Red 4 (%

Fig 5 MitoSOX Red staining of mouse kidney tissue



0248 YT 11 [ 2 44 3 West China Journal of Stomatology 2026-04 44(2)

Control 2 PA P+SB 4

[
” . =
O 1.0 = 3
= =}
g =
k) 821
8 0.5- £
< °
3"
<
0- 0-
Control P P+SB Control P P+SB Control P P+SB
E 25 F 25 G 25

A: mTOR A LULEY (A < 200; B: mTOR R A LU x 400; C: phospho-mTOR # 1R IA M REELH LAY x
200; D: phospho-mTOR 7K [1 2 iA AU e 4L e x 400; E: mTOR R £k E R 3HT; F: phospho-mTOR K [ ik 2 5 43
#1; G: qRT-PCRAZI mTOR mRNA [ fE 7007 *P<0.05, **P<0.01, **#P<0.001.

Bl 6 /NEUENEALS S AL S Ul A e (6 T B 1 3235 58 B AT HT

Fig 6 Immunohistochemical staining and quantitative analysis of protein expression in mouse kidney tissue

g bRk, FALNDEOCHETE T T mTORTE AR AT IR A ML

SEIO PR JE S B A B 0 AT e R AR B AR, FEFREH: AEH B HRALLAEF R,
T 7K KA 52 A] B8 o 10 ] mTOR {5 5 38 % ok ok %
AR, IR i A JE1 9 5 e 4 B AR 48 405 46 FH Edan

HT TS A RO 42 28 9 Je AR 22 0 L], R T
JK R AR JE R B 4G T i HARAE R AR [1] Frencken JE, Sharma P, Stenhouse L, et al. Global epi-



BB, S5 KR SRAE /N BF R 51 R A R A AR T

«249.

(3]

(4]

(3]

(6]

demiology of dental caries and severe periodontitis—a
comprehensive review[J]. J Clin Periodontol, 2017, 44
(Suppl 18): S94-S105.

GBD 2021 Oral Disorders Collaborators. Trends in the
global, regional, and national burden of oral conditions
from 1990 to 2021: a systematic analysis for the Global
Burden of Disease Study 2021[J]. Lancet, 2025, 405
(10482): 897-910.

Rodean IP, Halatiu VB, Popa TM, et al. Association be-
tween periodontal pathogens and inflammation in pa-
tients with acute coronary syndromes[J]. Int J Mol Sci,
2025, 26(9): 4360.

Slowik J, Panasiuk A, Kaczor M, et al. Oral health-rela-
ted quality of life in patients with periodontitis: a syste-
matic review and meta-analysis[J]. Front Oral Health,
2025, 6: 1503829.

Wu L, Huang CM, Wang Q, et al. Burden of severe pe-
riodontitis: new insights based on a systematic analysis
from the Global Burden of Disease Study 2021[J]. BMC
Oral Health, 2025, 25(1): 861.

Gharaibeh S, Alsabbah A, Alloubani A, et al. Reciprocal
interactions between periodontal disease and Alzhei-
mer’s disease: implications for mutual triggering, exa-
cerbation, and treatment interventions—a comprehensive
review of the literature[J]. Neurol Int, 2025, 17(6): 81.
Shaw S, Khan J. Risk of dental caries and periodontal
disease among older adults and elderly persons with dia-
betes in India: a population-based cross-sectional study
[J]. BMC Oral Health, 2025, 25(1): 737.
Guerrero-Sabater M, Cosin-Villanueva M, Alminana-
Pastor P, et al. Expression of miRNAs in the relationship
between periodontitis and cardiovascular diseases: a sys-
tematic review[J]. Noncoding RNA, 2025, 11(3): 37.

Yu JP, Lyu JL, Zhu TX, et al. Oral-gut axis in inflamma-
tion: periodontitis exacerbates ulcerative colitis via mi-
crobial dysbiosis and barrier disruption[J]. BMC Oral
Health, 2025, 25(1): 894.

Astuti L, Masulili SLC, Gunardi I, et al. Periodontal
pathogens correlate with rheumatoid arthritis disease pa-
rameters: a systematic review based on clinical studies
[J]. Dent J, 2025, 13(5): 214.

Bitonti V, Perri T, Cigni L, et al. The association be-
tween periodontal disease and polycystic ovary syndro-
me: a systematic review and meta-analysis[J]. Dent J,

2025, 13(5): 188.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

Wei W, Sun J, Ji ZX, et al. Gingipain and oncostatin M
synergistically disrupt kidney tight junctions in perio-
dontitis-associated acute kidney injury[J]. J Periodontol,
2024, 95(9): 867-879.

Lee YS, Kim AR, Jeon YE, et al. Periodontitis deterio-
rates renal fibrosis and macrophage infiltration in rats
with chronic kidney disease[J]. Oral Dis, 2024, 30(3):
1497-1505.

ZRLF, TN, BRERE, % ZORi AR MBI 1 2 5 KR
SR S JA S AR O B A5 0 v B VR IR SE[D]. 4R 0 D
BRAEAAE, 2024, 42(4): 502-511.

Li Q, Ma HN, Shang YQ, et al. The role of uncoupling
protein 2 in experimental periodontitis-associated renal
injury in rats[J]. West China J Stomatol, 2024, 42(4):
502-511.

Webster AC, Nagler EV, Morton RL, et al. Chronic kid-
ney disease[J]. Lancet, 2017, 389(10075): 1238-1252.
He I, Poirier B, Jensen E, et al. Demystifying the con-
nection between periodontal disease and chronic kidney
disease—an umbrella review[J]. J Periodontal Res, 2023,
58(5): 874-892.

Rajaratinam H, Abdul Rahman NA, Hanafi MH, et al.
Exploring the outcomes of non-surgical periodontal the-
rapy in modulating periodontal parameters, renal func-
tion, and inflammatory biomarkers in chronic kidney
disease patients with periodontitis[J]. Peer], 2025, 13:
€19492.

Shang JX, Liu HF, Zheng YL, et al. Role of oxidative
stress in the relationship between periodontitis and sys-
temic diseases[J]. Front Physiol, 2023, 14: 1210449.

Liu W, Guo DY. Oxidative stress in periodontitis and the
application of antioxidants in treatment: a narrative re-
view[J]. Front Physiol, 2025, 16: 1485367.

Tht A, T A5 . A O S JE 98 5 ) 4 B e i
R b R U SE[I]. BUAR H R BR 2 2, 2024, 38(2):
136-139.

Ma HN, Yu WX. Study on the role of oxidative stress in
the process of periodontitis affecting systemic diseases
[J]. J Modern Stomatol, 2024, 38(2): 136-139.

Srivastava SP, Kopasz-Gemmen O, Thurman A, et al.
The molecular determinants regulating redox signaling
in diabetic endothelial cells[J]. Front Pharmacol, 2025,
16: 1563047.

Cabrera-Serrano AJ, Sanchez-Maldonado JM, Gonzalez-

Olmedo C, et al. Crosstalk between autophagy and oxi-



*250-

AT 11 2= 2 4% & West China Journal of Stomatology

2026-04 44(2)

(23]

[24]

[25]

[26]

[27]

(28]

[29]

dative stress in hematological malignancies: mechani-
sms, implications, and therapeutic potential[J]. Antioxi-
dants, 2025, 14(3): 264.

Su JL, Fan XM, Zou YY, et al. Inhibition of aberrant
activated fibroblast-like synoviocytes in rheumatoid ar-
thritis by leishmania peptide via the regulation of fatty
acid synthesis metabolism[J]. Adv Sci, 2025, 12(19):
€2409154.

Shi LY, Wang ZS, Xiao JX, et al. Folic acid alleviates hy-
drogen peroxide-induced oxidative stress in bovine pla-
cental trophoblast cells by regulating the NRF2/mTOR
signaling pathway[J]. Int J Mol Sci, 2025, 26(6): 2818.
Pereira-Filho JL, Mendes AGG, Campos CDL, et al. A
comprehensive review on the antibacterial, antifungal,
antiviral, and antiparasitic potential of silybin[J]. Anti-
biotics, 2024, 13(11): 1091.

Foroughi M, Torabinejad M, Angelov N, et al. Bridging
oral and systemic health: Exploring pathogenesis, bio-
markers, and diagnostic innovations in periodontal di-
sease[J]. Infection, 2025, 53(6): 2277-2302.

Yekani M, Dastgir M, Fattahi S, et al. Microbiological
and molecular aspects of periodontitis pathogenesis: an
infection-induced inflammatory condition[J]. Front Cell
Infect Microbiol, 2025, 15: 1533658.

Chen XR, Han R, Liu XW, et al. Association between
composite dietary antioxidant index and the prevalence
of periodontitis: results from NHANES 2009-2014[J].
BMC Oral Health, 2025, 25(1): 779.

Conte R, Valentino A, Sepe F, et al. Resveratrol-loaded
solid lipid nanoparticles reinforced hyaluronic hydrogel:
multitarget strategy for the treatment of diabetes-related

periodontitis[J]. Biomedicines, 2025, 13(5): 1059.

[30]

[31]

[34]

[37]

Zhu G, Chen L, Liu Q. The relationship between perio-
dontitis and proteinuria in chronic kidney disease: a re-
view[J]. Med Oral Patol Oral Cir Bucal, 2025, 30(6):
€839-¢848.
Fan TT, Guo KL, Cao FD, et al. Study on the effect of
periodontitis on renal tissue in atherosclerotic mice[J]. J
Periodontal Res, 2023, 58(3): 655-667.
T8, 28, KR, 45 . L s din A R LA
IF 98 R BAROC B B0 e AR I 0], H I BE 28, 2022,
42(5): 420-424.
Ding X, Li X, Liu XC, et al. Role of mammalian target
of rapamycin in renal injury associated with periodonti-
tis in rats[J]. Stomatology, 2022, 42(5): 420-424.
Ganimusa I, Chew E, Lu EMC. Vitamin D deficiency,
chronic kidney disease and periodontitis[J]. Medicina
(Kaunas), 2024, 60(3): 420.
Deng YJ, Zeng LY, Liu HX, et al. Silibinin attenuates
ferroptosis in acute kidney injury by targeting FTHI1[J].
Redox Biol, 2024, 77: 103360.
Luk HY, Jiwan NC, Appell CR, et al. Passive dehydra-
tion increases oxidative stress and mTOR signalling
pathway activation in young men following resistance
exercise[J]. J Physiol, 2025, 603(12): 3551-3570.
Xu SY, Jiang XJ, Liu YL, et al. Silibinin alleviates lipo-
polysaccharide induced inflammation in porcine mam-
mary epithelial cells via mTOR/NF-«B signaling path-
way[J]. Mol Nutr Food Res, 2023, 67(14): €2200715.
Choi S, Ham S, Lee YI, et al. Silibinin downregulates
types I and Il collagen expression via suppression of
the mTOR signaling pathway[J]. Int J Mol Sci, 2023, 24
(18): 14386.

(A S

RELE)



