MINXZZH®R(EFHHR) 2025, 56 (6) : 1556 — 1565
J Sichuan Univ ( Med Sci)

FAESEN AN T IRESERE/NR O RESR
2 R EI T
EFFOL2 FZT, RER, RAHE, sk LI 2EH OV

1. WHIT RS B2 B B 55— EE B P EERE (BN 310000); 2. #RTTHEE 25 K254 B8 (M 310000);
3 WL R BR2EBE M 56 — R Bedb 4 B TP R (773 315800)

[FE] B8 SRR M T ERLE G RN R O s e A s, R HAR LS. Ak K 12R
8JE I A NEJHE AL JRY (non-obese diabetic, NOD)/INRBEHL /- A RIZE | A FIR S M4, 44 H; 7314 HBALB/c/MR
PERIEH XTI, P2GALATIRARR ST (15 ¢/(kg-d) JHEE, HAMA L T E40.08 g/(kg-d) JHET, 1EH X R4
FRERI E 3055, 1R 8IHG, RAEMEWAEA, i3 16S rRNAKE I FF 4347 11 B BT, H0E17 Alpha 2 RETE | BetaZ KEPE
KRS, SR AlphaZS B HrH /R 35 B 25 S0 LT A6 2 5 3B NOD/ N U st E M 19 24 (P<0.05) .
YIRS HT R, S 2L L AR TE BT ], S BE B ) LA B PR S 540 (P<0.01), T FR S 4 Hh R BE B ) 1
PSR FAK . BetaZZ RIS HTIRIR, A 204 SRR (2 W) 0 B i 2 0 B, T 2 e 2T TR 11 3R AR, EL LA DY s iR
TR EEA . TREFON AT 7R, o 25 4 AN S 4 A S R IR 5 38 5 AL % S A5 AR SC T R T EL A RS W
KEGGiH i & S TR, 2527 At A2 . PREE15 AL B Rpasia i 56 i Hh A0 s B D A8 3 B iR TR S 41 (P<0.05) .
g8 FRBAZE NG M T DIARE TR ARSI N R O s B B, BB VR 254, O P 20T 7 R AR S A VE TR
HET SIS

[8A) AR R /N SRR DBEstcEYRE e FIREATE

Effects and Mechanisms of Yangyin Yiqi Huoxue Formula
on the Oral Microecology in Sjogren's
Syndrome Model Mice

WU Fangping "2 LU Wenwen', WU Danbin', ZHOU Yangqing3, LU Haifengl, YING Lixiong', WU
Guolin ®'*. 1. The First Affiliated Hospital, Zhejiang University School of Medicine, Department of Traditional Chinese
Medicine, Hangzhou 310000, China; 2. School of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou
310000, China; 3. Department of Traditional Chinese Medicine, The Beilun Branch of The First Affiliated Hospital, Zhejiang
University School of Medicine, Ningbo 315800, China
A Corresponding author, E-mail: wuguolin28@zju.edu.cn

[Abstract] Objective To investigate the effect of the Yangyin Yiqi Huoxue formula on the oral microecology in a
mouse model of Sjogren's syndrome (SS), and to explore the underlying mechanisms. Methods A total of 12 8-week-old
non-obese diabetic (NOD) mice were randomly assigned to a model group, a traditional Chinese medicine (TCM) group,
and a hydroxychloroquine (HCQ) group, with 4 mice in each group. In addition, 4 BALB/c mice were used as the normal
control group. The TCM group was administered Yangyin Yiqi Huoxue formula (15 g/[kg-d]) via gavage and the HCQ
group received HCQ (0.08 g/[kg-d]) via gavage. The normal control and model groups were maintained under standard
feeding conditions without intervention. After 8 weeks of treatment, saliva samples were collected for 16S rRNA gene
sequencing to analyze the oral microbiota. Alpha diversity, beta diversity, and functional prediction analyses were
performed. Results  Alpha diversity analysis showed that the Yangyin Yiqi Huoxue formula significantly increased oral
microbiome diversity in NOD mice (P < 0.05). Species composition analysis indicated that the formula increased the
abundance of the phylum Proteobacteria and decreased the abundance of the phylum Firmicutes (P < 0.01), while HCQ
led to an abnormal decrease in the abundance of the phylum Firmicutes. Beta diversity analysis revealed distinct microbial
clustering in the treatment groups and the model group, with the TCM group showing clustering in the phylum
Proteobacteria and exhibiting lower intragroup dispersion than the HCQ group did. According to the functional
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prediction analysis, both the TCM and HCQ groups demonstrated regulatory potential in terms of amino acid transport
and metabolism, transcription, and other related functions. KEGG analysis found greater microbial enrichment in cellular
processes, environmental information processing, and disease-related pathways in the TCM group compared to the HCQ
group (P < 0.05). Conclusion The Yangyin Yiqi Huoxue formula can restore oral microbiome diversity and improve

the colony structure in in a mouse model of SS, providing experimental evidence for the advantages of TCM in regulating

oral microecological functions.
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Fig 1 Analysis of oral microbial community diversity in NOD mice

Con: the control group (4 samples: S5, S7, S9, and S10); Model: the Sjogren's syndrome model group (4 samples: 12, I3, 15, and 19); TCM: traditional Chinese

medicine group (4 samples: H1, H2, H3, and H4); HCQ: hydroxychloroquine group (4 samples: E1, E2, E3, and E4). A, the bar graph of alpha diversity analysis index; B,

bar graph of intergroup differences in alpha diversity analysis (" P < 0.05, ~ P<0.01, " P < 0.005).
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Fig 2 Analysis of microbial community species composition
The abbreviations are explained in the note to Fig 1. A, Venn diagram analysis of species composition in each group community; B, the heatmap of species in each

sample community; C, bar chart of the proportion of different phyla in each sample.
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Fig 3 Analysis of inter-group community composition differences

The abbreviations are explained in the note to Fig 1. A, PCoA analysis chart by sample groups; B, microbiome typing analysis chart for different sample groups; C,

multi-species comparison bar chart (the data in the brackets represent the Pvalue). " P < 0.05, P < 0.01.
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Fig 4 Species correlation in the samples
The abbreviations are explained in the note to Table 1. ) P <0.05,
™ P <0.005.
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The sample designations are explained in the note to Table 1.

Variations in composition of fungal functional
groups inferred by FUNGuild
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Fig 6 Analysis plot of FUNGuild function prediction

The sample designations are explained in the note to Table 1.
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Fig 7 KEGG pathway species abundance statistics

A, KEGG pathway analysis of the 4 different groups (The sample designations are explained in the note to Table 1.); B, KEGG abundance statistical mean of the TCM

group and the HCQ group. "P<0.05 " P<001," " P<0.005.
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