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Abstract: The study aims to investigate the mechanism of Fengshining fecal microbiota transplants in the
intervention of rheumatoid arthritis by ultra-performance liquid chromatography-quadrupole/electrostatic field
obitrap high-resolution mass spectrometry (UHPLC-Q-Exactive Orbitrap-MS). All animal welfare and experimental
procedures followed the regulations of the Medical Ethics Committee of Shanxi University of Chinese medicine.
The rats were randomly divided into normal group, model group, fecal microbiota transplantation group and
Tripterygium wilfordii polyglycoside group, and the collagen induced arthritis (CIA) was established. The changes

of body weight and metatarpodal lesions of rats were evaluated. The serum of rats in each group was analyzed by
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liquid chromatography-mass spectrometry and metagenomic technology for differential metabolites and microflora.
The protein expression levels of Toll-like receptors (TLR4), myeloid differentiation factor 88 (MyD88) and nuclear
factor of kappa B (NF-xB p65) were detected by Western blot. A total of 13 different metabolites, including
arachidonic acid, docosahexaenoic acid, 13S-hydroxyoctadecanodienoic acid and L-phenylalanine were screened
from serum. Three metabolic pathways, including phenylalanine, tyrosine and tryptophan biosynthesis, phenylala-
nine metabolism and arachidonic acid metabolism were identified through pathway enrichment. Metagenomic
analysis showed that the abundance of g_Bacteroides, g_Prevotella and p_Actinobacteria in CIA group was higher.
The abundance of ¢_Clostridia, g_Akkermansia and s_Akkermansia_muciniphila in fecal microbiota transplanta-
tion group is higher. The hierarchical cluster heat map showed that Akkermansia was negatively correlated with
L-phenylalanine; while positively correlated with docosahexaenoic acid. Prevotella was positively correlated with
L-phenylalanine. Fecal microbiota transplantation group could significantly inhibit the expression of TLR4, MyD88
and p65 proteins in the synovium of rats (P < 0.01). The anti-rheumatoid arthritis effects of fecal microbiota trans-
plantation group is closely related to the intervention of the metabolism of phenylalanine and arachidonic acid,
through Akkermansia, Prevotella and other microorganisms, inhibition the TLR4/MyD88/NF-xB pathway.
Key words: Fengshining; fecal microbiota transplant; gut microbiota; rheumatoid arthritis; metabolomics
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(Curcuma longa L.) (it 5 : 20093004). <= & £l b5 X,
(Saposhnikovia divaricata Schischk.) (ft5: 210727002).
4T BN (Ligusticum chuanxiong Hort.) (fit 5 :
801003917). bk % £l Bk # (Ephedra sinica Stapf) (it 5
401003136P) 5 £} A (Cinnamomum cassia Presl) (it
5 84120901) B =M Bl =¥ (Sparganium stoloniferum
Buch.-Ham.) (fit 5 : 211201) & 4 B 11 35 (Daemono-
rops draco Blume.) (ftt 5 : 2103033). % € B} 4L ] &
(Corydalis yanhusuo W. T. Wang) (It 5: 210801). i B}
N 2E 1 (Cyathula officinalis Kuan) (#t°5: 201202). %
% £} 4 Wb (Rehmannia glutinosa Libosch.) (#it 5 :
501003526) Z RBP4~ (Amomum villosum Lour.) (3t 5 :
210201)~ & &} H ¥ (Glycyrrhaza uralensis Fisch.) (it
51 1807050), 2541 BB 223 g, I 500 mL 2848 K, 3%
W1 h, INAVETZE 1 h, P8ISS BN 300 mL 281K, A
45 min, JEL, & IF 2 IRV, W80 W A 2 AR 2k
2 gmL", T4 CUKFaHRAESH . A (ACQUITY
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Changes of ankle joint and body weight in each group after 21 d of administration. A, B: Effect of FMT-F on joint swelling in

collagen induced arthritis (CIA) rats; C: Changes in body weight; NC: Normal control group; CIA: Collagen induced arthritis group; FMT-

F: Fecal microbiota transplants-Fengshining group; TG: Tripterygium glycosides group
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Figure 2 Total plasma flow in positive and negative ion modes. A: Positive ion mode; B: Negative ion mode; C: Principal component

analysis (PCA) diagram; D: Hotelling' T* diagram
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Figure 3 Effect of fecal microbiota transplants on metabolites of CIA rats. A: Venn diagram of different metabolites between CIA & NC,
CIA group & FMT-F group; B: Heat maps of 13 differential metabolites; C: Content changes of different differential metabolites in each
group (n=>5-8,x=5). P <0.05 vs NC group; "P < 0.05 vs CIA group
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Figure 4 Analysis of metabolic pathway of differential metabolites of Fengshining (FSN) fecal microbiota transplants. A: Differential

metabolite pathway analysis; B: Metabolite sets enrichment overview
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Figure 5 Effect of fecal microbiota transplants of FSN on gut microbiota of CIA rats. A: Linear discriminant analysis (LDA) diagram of
CIA vs FMT-F differential bacteria; B: Comparison of bacteria in each group; C: Correlation analysis between genus level bacteria and
differential metabolites (n = 5-8, X+ 5). "P<0.05, "P <0.01, P <0.001 vs NC group; "P < 0.05 vs CIA group
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