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# E. BEY ATWHEwE. M2 o R 2 4 2R 2) T AR LMY A (Shiwuwei Rupeng Pills, SRP) #it
= RER MURE B (hyperuricemic nephropathy, HN) [ERNLE]. 735k BRMEMSTECA CBE T BEM A HN KRR, B xR
. BRI . RIMEEY (50 mg/kg) HM SRP & MKFE (1.2, 0.4 g/kg) H. EL:LEZ 14d )5, IR IMTE T REE Caric
acid, UA). WIEF (creatinine, CREA) K JRZE % (ureanitrogen, BUN) /KF; KA AR-FL (HE) Jeaykiiss B AL
FEARAY, . SRHL SRP A HN #2045, #3 “ 259)-0a M o -1E B0 20 AR Asi-S A BAH EAE A (protein-protein interaction,
PPD) 2%, FFXITELERE f AT 2 R Ak (gene ontology, GO) Thfig J2 H{#RIE A 5 LK 24H F B4 15 (Kyoto encyclopedia of genes
and genomes, KEGG) MBESEE T KA FRHER AR S R /5 5% O S 4 A0 . KA qRT-PCR VEIGIES4H
KRBFHLS B A mRNA Rik; IWEKRRIHE, KA 16S rDNA miEENFEENREHFEEN. 48R SRP 2%
P& HN KB+ UAL CREA J BUN K (P<<0.05), FFuli3E A 40715 . SRP v] Geidisd 1 F T W AR A 2R 1k
7% (advanced glycation end products, AGE) -B JABEILAL 2R =¥ Z 44 (receptor for advanced glycation end products, RAGE).
HANfiA-2-17 (interleukin-17, IL-17) FIMJRIRFERF (tumor necrosis factor, TNF) Z&{5 Sl K IEH HNEH. AEA
(albumin, ALB). TNF. &S YIEEAIGFEYIBE 24K v (peroxisome proliferator-activated receptor gamma, PPARG). {55
155 5 5 R F 3 (signal transducer and activator of transcription 3, STAT3) & #5841 fuffi % 7578 2K (myelocytomatosis
viral oncogene, MYC) 5ARBE R, Mg xR, ILHEH . REETTFRILFRE T FREEM)LR R GRG0 EEE. SRP B3
T HN KRBT TNF. STAT3 Fil ALB mRNA FiA/K T (P<0.05), 3% il PPARGmRNA Fik/KT (P<0.05). 5
ERYZHELAL, SRP A KERATE R+ & M S HEE R, BAET KT BB AR B TR SRR B TR bl 32 BRI
Acteroides Akkermansia. Ralstonia X Prevotellaceae Ga6A1 group W J&, ¥4HI Lactobacillus } Ruminococcaceae UCG-014 [
AXFTFE . 256 SRP W] LUEIL M T i iB R RESE 1, 8% AGE-RAGE. IL-17. TNF 255 530 H A0 8 5 1R IE R IE I HN
EM, BHZEUN 2580 &2 BB R IT R R
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Methods HN rats model was established by adenine combined with ethambutol, and rats were divided into control group, model
group, allopurinol (50 mg/kg) group, SRP high-and low-dose (1.2, 0.4 g/kg) groups. After continuous administration for 14 d, levels
of uric acid (UA), creatinine (CREA) and urea nitrogen (BUN) in serum of rats were detected; Pathological changes of kidney tissue
was observed by hematoxylin-eosin (HE) staining. SRP and HN core targets were obtained, “drug-active ingredient-targets” and
protein-protein interaction (PPI) networks were constructed, gene ontology (GO) function and Kyoto encyclopedia of genes and
genomes (KEGG) pathway enrichment analysis on potential targets were performed; Molecular docking technology was used to
simulate the binding activity of key components and core targets. qRT-PCR was used to verify the mRNA expression of key targets in
kidney tissue of rats in each group; Rat feces were collected, and 16S rDNA high-throughput sequencing was used to detect changes
in intestinal flora. Results SRP significantly decreased the levels of UA, CREA and BUN in serum of HN rats (P < 0.05), ameliorated
the pathological damage of renal tissue. SRP played an anti-HN role by acting on advanced glycation end products (AGE)-receptor for
advanced glycation end products (RAGE), interleukin-17 (IL-17), tumor necrosis factor (TNF) and other signaling pathways. Albumin
(ALB), TNF, peroxisome proliferator-activated receptor gamma (PPARG), signal transducer and activator of transcription 3 (STAT3)
and bone marrow Myelocytomatosis viral oncogene (MYC) had good docking activity with luteolin, quercetin, kaempferol,
epigallocatechin gallate and catechin. SRP significantly down-regulated the mRNA expression levels of TNF, STAT3 and ALB in kidney
tissue of HN rats (P < 0.05), and significantly up-regulated the expression level of PPARG mRNA (P < 0.05). Compared with model
group, SRP significantly increased the richness and diversity of intestinal flora, and decreased the proportions of bacteroidetes and
firmicutes at phylum level; mainly decreased acteroides, akkermansia, ralstonia and prevotellaceae Ga6Al group, increased the
relative abundance of Lactobacillus and Ruminococcaceae UCG-014. Conclusion SRP can exert anti-HN effect by regulating the
structure of intestinal flora, regulating expression of AGE-RAGE, IL-17, TNF and other signaling pathways related targets, and has
the characteristics of multi-component, multi-target and multi-pathway treatment.

Key words: Shiwuwei Rupeng Pills; hyperuricemia nephropathy; intestinal flora; network pharmacology; molecular docking; tumor

necrosis factor; peroxisome proliferator-activated receptor gamma; albumin; signal transducer and activator of transcription 3
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AR ATF; IR (S 20201004) T H AR
AR ZE IR AR JRIERS (H5 A108804) T H
¥R R T AEAGRHE A IRA R SRR LTI (i
5 201202) W H A FREZHNAA R A 1 R
Curic acid, UA) A7) & (L5 Cobas57121601). L
& WL Ccreatinine, CREA) RFA & (#t 5
Cobas58321702) FIfiLif JK % % (urea nitrogen, BUN)
Ril& (S Cobas58266201) [ % [F Roche 2
Hls JRARER-PHL (HE) Bl (s G1003) 1Y
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H B R4 R AR A B A 7] PrimeScript™ RT
Reagent Kit with gDNA Eraser (L5 A121034A)
H HZ Takara A #]; iTag™ Universal SYBR Green
Super mix (5 L001752A) W H 3 E Bio-Rad 24
Al FEEAENZH DNA $REUAHS (S5 116560-
200) % H MP Biomedical 2 &] .

1.3 Y&

HI1850R A4 st vA 1 2 oMl G Fe IS 25 0oL
B EBRAT]); cobasc31l B4 H MmN (fE
Roche A7 ); Veriti™ 96 LA PCR X,
QuantStudio™ 3 R F % 5E & PCR X (3 [EH Thermo
Fisher Scientific A 5] ); RM2016 ZURFRYI AL (I
WEREACRARAT)D; IB-P5 BLALHINL GRILR A
T EBRAT); Iumina Miseq ml &I FFAL (£
Illumina 23 ).

2 ik

2.1 TH¥PSLEE

211 SrH. ERBRNZEZE Wistar KR BEHL 5 T
MR, BRI, BIMEREE (50 mg/kg, M T IR
A& 400 SRP &, KFAIE (1.2, 0.4 gkg, 7%l
M FIRARFIREM 3. 15 4, H4e6 N, fpmmes
FERIR 20 T ey T AE P SR K AL B 1% AR IE RS Al
2.5%RIR O T BB, XA ig SRR AE TR
K, HEZH ig WEW, 1 /d, ES:21 do SRP
e FH TR RE RO A, A B 3R /K BC B 0.24+ 0.08
g/mL [T TR EERIE B ok A, ¥ T A2 B AR /KT
A 0.5% IR B . TEIERIEE 8 RINTFUR4AZS, %4
254 ig MR 259, STHRAIRBEAIA ig SR F AR 2R
oK, 1kd, ES:14d.

2.1.2  IfiiE+ UA. CREA Al BUN /KFIUMIE K
WeEi)E, KRZEE 12h, ip 0.3%E 28 (40
mg/kg) BRI, MEEBIKEUM, ZERFE 30 min,
3000 r/min &0 15 min, BT, 4083050 & B
FeE, 4 8 3h A SO I 8% 41K BRI i
UA. CREA #1 BUN /K*F,

2.1.3 HE GetibAaill'EirH20m sk B& A
KEENFAL, T 4%LRHEBSEE, ) H
J&, BT HE Yeth, T RS NS EH 20
AR

22 MEHBZ5 S FiiE

2.2.1  SRP i MR OB KBRS IR EL A
TCMSP % (http://tcmspw.com/tcmsp.php)
3RAF SRP H 15 b 2GS TR R SY s I 2 A T

ARAEYI R E Coral bioavailability, OB=30%) H.
i A AL PE (drug likeness, DL=0.18). X
TCMSP 45 FE e = AN 1 2, i #8482 CNKI
J% PubMed #5045 2 H P &4 52 1, B 240 5 SRP
G PE R o 4R & o A5 B 1S TR R RS
TCMSP Hide F haR 3 Lt w40, BRI & i
P& UniPort Chttps://www.uniprot.org/ ) £ 2% #5115
FIEEIER ID, #FhiE$EN homo sapiens. %I T
TCMSP Hudfs e h K R A B4 22 e oy, T BAAE
PubChem #{4f& i H 3R #5346 22 B2y (1) SMILES, #571
HI SWISS #idfs Pt AT ¥E T, B2 AT P A B
I3 R TIHE R

222 HN $ERIHIIREL 7E GeneCards U452
(https://www.genecards.org/) FRHL HN #HIHE 5, &
H Excel FIEE bR b L5 S Gs R
FIRTAE S 58 SRP I 3E 14 Bl 20 S A 5 503
MUEAT Venn KEIRI2xh], RS RVEENEHIRE A
2.2.3  SRPIEMERMZN-HN HOR AL S P2 1R AR
P& RIS s 5 HN W AEAE R RO AR BLAE
FH G R M e M SO AT 2% S0 fF, F N Cytoscape
3.7.2 BAFREE SRP IS TR -HN (R R2% .
2.2.4  SCBERE R F -4 A BUM LA F (protein-
protein interaction, PPD) ML Hr K 3R1E
FIVETEAE I #E S5 N STRING (4 %  (https://cn.
string-db.org/) "1, PFPiL#E 9 homo sapiens, 347
EAHBEST, BAREERERENETE, FH
TSV #% 305 R H Cytoscape 3.7.2 B AF#) 4 SRP ¥
J7 HN 1 JHAE £OH PPI f%5 .

2.2.5  OCHEEE OB EE R S B AH B R (Kyoto
encyclopedia of genes and genomes, KEGG) i i Fll
FERAAK (gene ontology, GO) INREE i
F Metascape Z(#i /% (http://metascape.org/gp/index.
html#/main/stepl) X EAE I EE 1547 GO DhRef!
KEGG % & £ 551, L P<0.05 AifidkbriE,
REAGH AR MAWMAAEF & 26 R M
IR

2.2.6 RBERE SO>S HRIRAE AR s 07 0k R 1
A A AZ O #E 55, M PubChem %4 Chttps:/
pubchem.ncbi.nlm.nih.gov/) 1~ %k 3E 14 Bi 43 (1] 2D &5
) FEAR-AF A SDF #%3X, | FH Open Babel X1 SDF
&% Xy MOL2 #3(, 1N/ TRCAR. A
PDB %% (https://www.rcsb.org/) FiA% 0088 2 1
3D Z5t R4 PDB #3X, FHgH PyMol Xt 2
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AutoDockTools 1.2.6 H#3F MR 735 ¥ 8 1 (1) M
AT X, BRI HAH AR A
2.3 qRT-PCR ERNKHEE S mRNA Rik

B “2.1.17 TR S 4K B IE A 2R A= T4 It
B, IR RIS ok R, R & U B A SR
& RNA Jf5 1 cDNA, #E4T qRT-PCR 734, ilif
Primer Premier 5 i PCR ¥ 34 5|¥7 %], HEH
(albumin, ALB). AL F -0 (tumor necrosis
factor-a, TNF-0)- ISV BHARIG T B0 3244 v
(peroxisome proliferator-activated receptor gamma,
PPARG) . 15 51T 5 FBAHH T 3 (signal
transducer and activator of transcription 3, STAT3) #l
H i -3- 1 R i &L (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) 5I¥)/75 L% 1.

&1 51955
Table 1 Primer sequences
HH M (5°-37)
ALB F: CCAAGTGCTGTAGTGGGTCC

R: GCCTTGGGCTTGTGTTTCAC

TNF-o F: GGCGTGTTCATCCGTTCTCT
R: CCCAGAGCCACAATTCCCTT
PPARG F: GTGCCTTCGCTGATGCACT
R: GCAGGCTCTACTTTGATCGC
STAT3 F: GACCGCGTCGGCTAGGA
R: ATCCTGCCGCAATCAGGGG
GAPDH F: GAAGGTCGGTGTGAACGGAT

R: CCCATTTGATGTTAGCGGGAT

2.4 16S rDNA JFEMN A EE AT
KIREEZ G, W “2.1.17 BT %40 K R3S,
KH Zymo Research BIOMICS DNA il & ffil] %% 147
& REL DNA, FEE ] 0.8%F gk sk A2l gDNA
SEREME, B S E DNA WKEE. H SI1SF (5-
GTGYCAGCMGCCGCGGTAA-3’) 1 806R (5°-
GGACTACHVGGGTWTCTAAT-3>) SHEEAM) 16S
tDNA V3~4 X791, KM Zymoclean HEX
DNA [FICR A& X PCR BRI T 44k, FF0E
H Qubit@2.0 Fluorometer 5 &, H] NEBNext Ultra I
DNA MA@ E DNA E, HaxKH
Ilumina HiSeq i# SBS 71 & v2 #HATMF . Rl
Ja X HAR AT AL B, [ FLASH Hf4XUm 751,
3T Barcode M raw reads x5 H B FE S F A, B
% Barcode J741, FFfH QUME2 #EAT =, & T

Deblur 2% 7 53T 17 51 B g AR S 4k LB, 2R
i ASV REIERFIRFAE T 51 o A 5T Hb 3R DU
SR 43 2806t STLVA s 2 34T W 43 28 554 42
FIRIEE, FHAEFZEUREXT ASV BHIEF ST
FlyERE. {HF QIIME2 XHFAE P 513k 47 £ & X,
FE R N B 1) FastTree ffif4f4) @ gk b . )5t
ITEER AT o ZREMED T B ZREME T 22
SRR BT UL V& D RE T 434
2.5 FItFESH

¥4 % B GraphPad Prism 8 F1 SPSS 20.0 #ff
BEATSRET, BARARRA X +s Kom. HIHZER
FKHL LR 2K 7 223 B (One-way ANOVE) #E4T EL A%
T B R I B B EVR L o B RETE L B ZREME
DA 2 SR M R 15 S 4.0.5 $dlE 2 Hr itk
BT 2T 8 QIIME2 2020.2 BHTHIRF 7%, #
{E43r95 .7t (operational taxonomic unit, OUT) %
. VIR ER R A 2
3 #£R
3.1 SRP X} HN KR 'BALAFIBIT AR EF
UA. CREA #1 BUN 7K A9 8205

WK 1-A fior, SxHBRA e, FRALLLK R E
INERAMUAZ O 2, BN RS, B NEYT R
PARE /N b R G AR TEIRAE . SRR b, %
YRGS AT R B T . B NE TR B AR D
BN A AR R SR L. A 1-B B,
xR s, B KRG+ UA. CREA Al
BUN /K83 THE (P<0.05), ] HN #iAK
Y SEMANE, FA4H KRGS UA.
CREA. BUN /KPR #EfE (P<0.05); SRP *f
HN KFUMiES CREA A1 BUN 7K P R 1E AR
TR, 87 SRP Xt UA JHs S8 'S ThAg
i A R SCEER, BT Rt T B4 s i 1
W
3.2 MEHEEMR
3.2.1 SRP EMERMTRE 8 TCMSP #dkE &
PAKSCHRIGE R, % SRP 5250 sy, 4eid ik
BREMRE] 121 MERRS, HPRHTF 1240, %28
FH3IANREF A WFTA IFE2DN RE
A LA LA FHETF 34 BEEE A, RE
WA T 16 4. BT 224N BEE 44
PREEEE 8 . EYIE 3 4. Hh BB AL
A LAER. MR, KBEERULAREETIL
RREETIRES.
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SRR #P<0.05; SRMAE: "P<0.05
#P < 0.05 vs control group; "P < 0.05 vs model group

1 SRP Xt HN XRSELFEEN (A) RILESF UA. CREA 1 BUN K (B) HISME (X+s,n=6)
Fig.1 Effect of SRP on pathological changes of kidney tissue (A) and UA, CREA and BUN levels in serum (B) of HN rats (X £ s,

n==6)

3.2.2 HN K SRP it s b Bl gt i3
13E PE A 4> Canonical SMILES § A\ Swiss Target
Prediction {4 % LA & PharmMapper 34, &%
1531 SRP [I1E 42 25 780 4, 7F GeneCards ¥ e
KRB HN (1) 626 M5 . Kol S 525 e S
RS B9 3] 147 DS A, WHE 2,

3.2.3 JEBIERLARIMEIIE K SRP 5 HN [1HE
TG K SCAE SN Cytoscape 3.7.2, 152IiEVER -
BRIz (B 3), Mgy 279 M5 A RS
A RFREE T LR R B TR (MOL006821).
fitiz &% (MOL000098). ABEHE ZE (MOL000006)-
JLZEZE (MOL000492). 11145/ (MOL000422), 1%
SEVEME 2 AT BE A VR IT HN (OB -

479 633

2 SRPEMMSS HN L2 EMFEE
Fig.2 Venn diagram of intersection of SRP active ingredient
and HN targets

3.2.4 HN 5 SRP I/EHE AT PPI MZE MR R IE
[FIBL 3\ STRING #i#fa i, 3745 PP 45 1A (18]
4-A). HH SRR AL, W RUAN S RN A
IR FR o Ve FEMESERT AL A (& 4-B), 4%
BI&A 77 MERLLK 1582 MR R, T sgit
BRIR, T AUEROR, ARREEEMOR, RFAEEAEF
AW R Y R AR PR R A AR AT
KR, EAOBRMHARR GG Bm, IR,
FEAEHEA SERTRIRE A0 0 ALB. B E R R A2
fR S H M 3 (cystein-asparate protease 3, CASP3).
Fesx K7 JUNL A4S 3R-6 (interleukin-6, IL-6)
TNF. [ R KK F A (vascular endothelial
growth factor A, VEGFA). STAT3. IL-1B. &
F p53 (tumor protein p53, TP53) Al PPARG, iX 10
AN S T B R LR, R ST
SRP 7 HN i F2 ke s 2 E H o

3.2.5 SRPAJT HN L GO DR e Rt #
SRP 77 HN HIHEFERE R 1T GO DIREA KEGG i
ME LS, GO Uit E i Ay i
(biological processes, BP). 4iffi 5> (cellular
components, CC) F173F-IfE (molecular functions,
MF) 3 N5t . W 5 Frzs, BP L EALRE A X
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Fig.3 SRP active ingredient-target network
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A-PPI network of SRP-treated HN targets B-PPI network of targets with the highest degree value
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Fig. 4 PPI network
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cytoplasmic vesicle lumen - || 20 serotonergic synapse { 30
carboxylic acid binding 1 10 . P?‘hw?ys in cancer 1 @ 20
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rich factor

El5 GO IEERK KEGG BIEREE DT
Fig.5 GO function and KEGG pathway enrichment analysis

APSR IR ) 52 N K ot A R SRR 71 4 Js B %5 CC 32
TASE MR B W RS, MF SRR
KA TEEE . AR RS S AR
ARG JKEGG B % & S BURE R fe = R 20 2%
OO, FEAEM T MR AR Y
(advanced glycation end products, AGE) -Hf Hffk %t
K F=H) %% (receptor for advanced glycation end
products, RAGE) 155 1@ % 4 T &A% +1-«B
(nuclear factor-kB, NF-xB) {5 5l 45,
3.3 DFIEHAR

fii e W 2% h AR s R SR A, | A
AutoDockTools 1.5.6 15 273§ X455 . Kb plidr ik
B A A S R T ) LR R B T IRRBE M=
JLFRER IR R B R, R IEH PPI 45
HEAHT 10 (L 4. Fh ALB. TNF. PPARG. STAT3
PAS MY C 5 3 RHEAR UL, W4t R AR
AR (B 6). Hhoraieas Rl AR 7.
3.4 SRP X HN KR BHAH K HEES mRNA R
A

HN # A &R A, Herh TNF-a\ ALB STAT3
LA S PPARG ¥ 58§55 V1A G . W& 8 s, 5
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Fig. 6 Cluster heatmap of molecular docking

XTRRAELAS, BEALH R R R ALB. STAT3 K
TNF-a mRNA FRIEKF¥EEF S (P<0.05),
PPARG mRNA FIE/KFEE K (P<0.05); HHE
A, FAAHRREHL N ALB. STAT3 K
TNF-a mRNA Fik/K 5 E K (P<0.05),
PPARG mRNA FIE/KT-EEFE (P<0.05). K
SRP BEfE @ M) 2 RE Rl 7k, MM HN K
BRI B 4
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MYC

KRBT ILRRKETIRE
7 SRP XEFEMM S S XEIELH D T
Fig. 7 Molecular docking of main active ingredients of SRP with key targets
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8 SRP %f HN X 1B4H4 s ALB. TNF-a. PPARG & STAT3 mRNA RiARIFN (X£s,n=6)
Fig. 8 Effect of SRP on ALB, TNF-a, PPARG and STAT3 mRNA expressions in kidney tissue of HN rats (X+ S, n =6)

3.5 SRP ¥ HN KR AFEERFHIF/NT
3.5.1 SRP X BB ZFEERE R o Z4F
PE 3 A3 008 & 4H K BRI T8 TR B Fh 22 RV EAT T
v, HA€LFE Chaol. Shannon. PD £l Simpson #5
#. Chaol f8%(H T HEY)Fh 4, Shannon H
Simpson &£ U VIR 2 1%, PD faHiue s #EA
AR, SR G, HEERESHUE
SRR, BUEBCR, ZrevERE. Wi 9 Pk,
HxRA R, #A4 Chaol. PD. Simpson A&
Shannon 15403 T F%, UiHH HN KR ziE R0+
BEMZ PR I T R SREBA R, S2hH
Chaol. PD. Shannon }% Simpson ¥ &4k 7, ¥t
W] SRP A 42 i K BRI T8 B HE ) 8 FE A 2 A
T RBEFEARY I E & B A I PR FE A2k
s, WAREIZE (B 10-A), 25 OTU #(H <1300
W, SFEAM R M 2ot a3, R0 2 0%

K, BEs R FEAS s 46 K Z BV 2 FEVEAE B
N T B FE SR T A A A T P S YR AR SR
AL &, 347 Rank-Abundance HZe7 4 (& 10-
B), Rank-Abundance H12&n] FRAERE 2 K1) 2 A
JiTH, RIA S AR Y 5 R

B ZHREE TR TR AR AS RO E M 45
Ry AT BB M, AN 7R i85 E A7) 23 At (principal
component analysis, PCA) #4445 734 (principal
co-ordinates analysis, PCoA) KA 7TV 2 B 1A
Uk ak2E ik Wil 10-Cy D fizR, ASFE 3 ek
RARRA AL BERIREA,  PIREAS RO BB A SR
TRE AR L S S AL o Xof FER ZELRTASE 2R 2B VU A B I8 40 5
YR SZH) HN K BRI Y i 8 v A B B Y AR
&, HAE SRP FTJ5, KB 3 w0 A 1% U
e o R AT R e 35 U6 SRP S KB ) i 18 B B
HIREIE S5 M AL A —E HIR PR
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3.5.2  SRP X HN KR ZIE R 1KFRISZ0
11 fros, KRB R TKF E DU
(Bacteroidetes) JEAER ] (Firmicutes) 3, Hh
EH/DERZAFET] (Proteobacteria) JEMi T ]
(Verrucomicrobia). T[] (Actinobacteria). 5
XTREZH LA, AL A K B AU TR T TR = 2
RETHE (P<<0.05), JSEER A= 2 K
(P<0.05), AR5 EEEE T a2 BTt
(P<<0.05); Z3d SRP T-Fil)i, AT A1 ERE ]
(RIAEN - BE A AR EE KR (P<0.05). R
SRP 7] LAid i FEARADURT B8 1 A 2 L $2 e SR BE
I TR ARG = B2 DL BRAADURT B8 1) R JEE B B T 1 B
fE R HN KR

3.5.3 SRP X HN K & #E e K7 LR
fEJE /KT b, 5 HN AR RAERMERIET 6 Fill

TBICEY 7 BN R 8 Lactobacillus . UK &
Bacteroides [ 50,2 W )& Akkermansia. 55 /K K H &
Ralstonia Prevotellaceae Ga6Al  group
Ruminococcaceae UCG-014. WK 12 fix, S5XFH
M, BAH KR BE S ALTEE R
Ruminococcaceae UCG-014 [PJFEX] F E K (P<
0.05), FIriSBEJE. 95 /K KK & M Prevotellaceae
Ga6A1 group AR FFETHE (P<0.05); £id SRP
Wy kA, UM S B A Ruminococcaceae UCG-014 1)
MR SR B (P<<0.05), BT8R, 57/K
G & M Prevotellaceae GabA1 group A X =F & %
RN B (P<<0.05). 7] SRP He iR ve 2 14 )& |
57 /R ICH J& M Prevotellaceae GabAl group 4K,
et FUAT B JE 22 Ruminococcaceae UCG-014 [#)385E
KE HN KR o

N N
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NG R REIR,  (H AR LS AN IR . PRk
AT TG B 28 25 B2 . o WP R % I 1 v B
e M SRP R YT HN [I{EFIALA, %A qRT-PCR %
ik, DM 57677 HN $2 4t 77 m s,

SR R EoR, SRP RELHE HN KR B
TRELARAL, FEARK RIS UA. CREA & BUN /K
-, H SRP J7 R T B 0] R AL M, EBH SRP
Pt HN B 25 S R0a T VEH « s 24 B3t
et SRP HH 121 ANIETER S, i 4 5 5 2448
RZEESE R 147 AFL[RIHE Ao 351 Ry -HE R 2%
SR R LS. BRETILRREE TR,
RBEZ ., JLRREENEEZ A, & SRP £#
G VERC T o B TR, AR FE 2R B0 iz 2 11011
Rt Ik A B M A AL BV PR T D UA &R
It F] 28 4 DR 5 T OR JRE SN B 77 A o A
S 2R R N 25 A i R R S 2 2% B ) Dl et
IS Toll &2 H.AR HMERIE I #iHH] NF-xB [
KL, MRS EIEDIREN14, KRB RN
1E B RIEIT BB A sy, AR
B, AKREBERAESEL LIRS RE T B2 FHRH
¥ 2 (nuclear factor E2 related factor 2, Nrf2), {55
1PES (reactive oxygen species, ROS), fZifHi%
WE A K EERRE, N Toll #£321A 4 (Toll-like
receptor 4, TLR4) /#EFf /LK 88 (myeloid
differentiation factor 88, Myd88) /NF-«xB i, Jfi#
GREMSEAR S, KIEPLRAEAUS, LR RRSA
H—HZ Wy, IR RS EDIRR S/6 EfE
FOLZRES, A3 B PR B U Ak i 35 2 sk /N PRI R BE A5
FHPH],  HIb AT LLAESE B /N ERAE AL AT 8] 5T £ 4E 4
(RIRERE, AT BRI B EME OO, 2B, 1
RIEIRY) S EER SRR S & 2T, BIRg S
M TENES ARG 5 G, NI A HE A B M RA 28 Ak
S RO Bl 2Ry Re A e B e R B R
M HLRIE RN, o5 B el REEF LR
REBE TR AR R EEEERSY 2 —, 22—
LR G AETER | INE R e ] i S S K NI 71
RAEHADL, B RBRS TRERTILEREE T
MR TG, 3%+ BUN. CREA FI 44 - /K~F
BIBEAS, URE BT LR R & TR Ae a8
RYE 73Rk, MORGEMERY, PR R,
SRP [ EEH R @ 1 5 UA Hieftt, 306 UA
A ISP 20T I SR FE IR TT HN fERT, HARSS
AT

AT R L R, SRP ¥GYT HN [ 25 e FE
#i4 TNF. ALB. MYC. PPARG % STAT3. iX 5
MNEAERE RS T 2R B 1 2 TR R A R R OR
MBS RE, THE— B IAE T AT 7 45
REATEENE . ALB 2 —FaESEm AHE A, E5RR
AVEHINy b . AEPREY], R KR T
ALB /K5 25 BRI, TNF-a 1 B W40 i 5034,
Z 54055 B RAE B AN B, AR TS
JERIIREE S TNF-a /K B IEA KR, TNF-a {F
VT AAEAN IR T, AT 0 R R4 e E S N
TG TBOR SORE S, 2 B I 28 RE Y 7 AR AR 2 ) 5
HRR 72324, TNF $0f AL RESCE RIE OB, 38
Al LU RS UA 1697125, PPARG & —Fiid S 4L 1 s
PRI TE 2 AR, BT JOAE BI1E RS, PPARG #3h
TR AL 3G 00 9 K SR AN R AL 2 B I A AR R AR R
F 4 BIRIE R B B R B2, T OR3P B TR
MYC Je—FZ Daei B 1, Al LR sEg i
Ko TR RN TS5 A P R o R VF 22 BRI 281, R4t
MYC w0 = 5 45 BUBE 5 A /B-%E & 1 ( Wnt/p-
catenin ) F1 8% IF BE AL BT 3- B MG/ R OB B
( phosphoinositide-3 kinase/protein kinase B, PI3K/
Akt) B, 5V R, STAT3 215 54
SR FOE AT, W) STAT3 EHLAR G
B B S A A5 2 i A 3R B R R R R B L)
FEHIBO, TL-6 BI LLVELL STAT3, 555 2 Fh 4 VA
TR, I EHERAE S R B1-32,

GO ZhREM KEGG 1 # & £ W4 R &R, SRP
FIREIEIEER T NK-«B {55 i##. AGE-RAGE 15
Tl HIF-1 {558 8% DL A {5 5l 0 UL
GV ARR AR RIS A N, I Hl
MR R T A . B AR RS S DL
FA MR T2k 454 % ALB.PPARG\MYC.STAT3
S TNF S548 sl BEAT %, 10 ARSI RAE B
T OUA & B R s B RS 0 E . AGE-
RAGE 15 5l 5 #OE R ARV, wlEid i
22 R R TE R A B (mitogen-activated protein
kinase, MAPK) bk, Tifedt TNF-a. IL-1
S IL-6 45 g AMEPR 1 2 IA B3 B XS T B A B R
WU, T RLNVE R BT AR N BB IR e H T
TN AR E 55 s 75 B Ry A LA R is 34 oK
2SI B AFAEREAT R 21 A DL B Il i
ZRFE RS, /N BT A A
T2 EA 5 F A F-10 (hypoxia-inducible factor-1a.,
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HIF-1o) ®i&, HHKRIEES B RAHMELS
K[35361, qQRT-PCR &5 R 57, SRP A% i 35 FE1K HN
KBNS TNF-a. ALB. STAT3 25505 1%
15, HART HIRERE, 1HH SRP 7EIRYT R BR MUAE K
S EERIETIR . BB SRR, HEAREK
R R IEH K, Bit—0 38 SRP J677 = K BR IMUAE
' I 1R 22 8 T e R

¥ 3 B 1 2 LA SR AR W T AR Y R R S
FEPE R AR DL BB Ve 45 AL A8 Ak o ZE 11K |
SRP 1] AFARAUAF B8 1 AR F2 R S v B RE B
(R = B DL R A AEADLA B8 1 1R LB B T LA B
WHEEY], PSSR S UA KFRIEMAR, H
T E RefE LG L E N TR, ol ke
MRV RE R SR8, JERERE 1R LA~ TR, H
Bng T TR DA RECER N UA A0, 3,
MHEEETEENARE, 85 mKRIES S
FFT B S W RO >, R — SRR B R
AT Dy v PR R I PR BB A= ) o AR 45 R
7N, SRP BeWs BRI AR F2 5, I FLAT B
Al fEAE SRP HIFEAHE 2 — . Pl 5 8 55 - 20
MR A LB SRR S, IF B HAREYI Rews @
ok B A A 30 1 T 8 7 S22 1421, et e DL, SRP
REg e m IS TR G &, I e S AR aENg D
P& (A 2 R A

e PR R IMURE 5| JE2 B P4 40 5 W T T A () A A A
K-, JgiE AR S SR EQR . Eay
FERFRVR AW, Bew A =%
(trimethylamine N-oxide, TMAQO) S U520 HN
IR JE. TMAO fed i i B W i E Rk =1k,
et ME BRI, BICRAER 7, SEULE R
PN ~@ NP (1) =0 = 3 7 L I = i M S
G EEEPESZ4AK 5 (G protein coupled receptor 5,
TGRS) 5 30E R N VR 2 HEGS AR, W1 NF-«B
STEK. JHTERE TGRS FIFCIA H AR 2 My B i
2. TGRS SZARBRIE 5 ik 2 10| NF-xB
F141 & 9 Cinhibitor of NF-xB, IxB) i {1 ik R 1k,
BEAR NF-kB ARV, ANTTT 5 M [ 0 D 1) 8 S e
T, o A TR B 1 i 1 o e L S A fi
RIEMTIRE, TR NEEENRIERK —M, WLl
PR TL-1B B8 RS BT A B JE0E S B 481
HAWIEN, TR LUE Y NF-«B 5518
. AGE-RAGE 15 518 % 55 48 S 18 B (138 1, 071
PORE 1~ BB TB49-501, DA b &5 SRAR WA iy e e A o

BT NF-«B {5 5181 Ll k. AGE-RAGE {5 5 i

SRR T, ANTITREE HN B AR e . AR 4

W 25 24 P2 55 R M B, SRPVRYT HIN HHE 55

7 AR I 5 i T R R P OB % NF-xB A

AGE-RAGE — 0, Jri¥ S HIHE i 128 RIEERA I

ALB. TNF X PPARG % . %M SRP wJfeifid i1y

NF-«B il #% LA}t AGE-RAGE 3@ ¥R 50 4 Py 7 1

Rl 5 B RETRG T e v P T e e R TR P

FH HN.
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