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Abstract

Objective: Gouty nephropathy is a common glomerular disease caused by excessive uric acid pro-
duction or decreased uric acid excretion, which leads to a large amount of uric acid deposition in
renal tubules. Bining Decoction is an effective prescription for treating Gouty nephropathy. How-
ever, its mechanism of action is still unclear. In this study, network pharmacological molecular
docking technology and transcriptomics analysis were used to explore the potential molecular
mechanism of Bining Decoction in treating Gouty nephropathy. Method: Firstly, the potential tar-
gets of Bining Decoction on Gouty nephropathy were found by using network pharmacology me-
thods: the effective compound targets of 9 traditional Chinese medicines related to Bining Decoc-
tion were obtained from public database TCMSP, and the Gouty nephropathy-related gene targets
were obtained from OMIM, GenBank, GeneCards, Disgenet database for further screening and
clustering. Then the network pharmacological prediction of Bining Decoction target and the Gouty
nephropathy-related genes was overlapped using Venny2.1.0 to obtain the intersection target and
then use Cytoscape software to construct the active ingredient-target network. Protein-protein
interaction (PPI) network is plotted by String database and Cytoscape software. Then the gene
ontology (GO) and pathway enrichment of Kyoto Encyclopedia of Genomics and Genomics (KEGG)
were analyzed by DAVID database. Finally, Discovery Studio 2019 Client is used for molecular
docking. In addition, the model of Gouty nephropathy was established by animal experiment, and
the mice with Gouty nephropathy were treated with Bining Decoction and samples were collected
for analysis. The results were sequenced and analyzed by transcriptomics method, and the differ-
ence of expression quantity was analyzed. Results: According to the screening criteria, 413 active
compounds and 1085 potential targets of Bining Decoction were screened out. 118 genes were
discovered. Beta-sitosterol sitosterolmannitol Mandenolstigmasterol is an important active com-
ponent in the active component-target network. MAPKS, JAK2, PTPN11, ESR1, HSP90AA1, MAPK14
are the core target in PPI network. It was found that MAPK8 had good binding affinity with stigmas-
terol and stigmasterol widely existed in Chinese herbal medicine components of Phellodendron
amurensis, mushroom and coix seed in Bining Decoction. Therefore, the active ingredients of Bining
Decoction have good affinity with the core target in molecular docking. Combining the transcrip-
tomics data with 118 target genes, it is speculated that PPAR signaling pathway may be an effective
mechanism of Bining Decoction. In vivo experiment, urinary protein of kidney function in Gouty
nephropathy mice treated with Bining Decoction was significantly improved. These results con-
firmed that BND plays an effective role in Gouty nephropathy disease mainly through PPAR signaling
pathway. Conclusion: This study predicted the potential target signal pathway of the main effective
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components of BND in treating Gouty nephropathy, and provided a new idea for further study on
the protective mechanism of BND on Gouty nephropathy and its clinical application.
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1. T4

IR R AR R, MRFRAE R 2, BUE IEHEE PR, S RURBR S f U T i v /N
BUE A IS S R B R[] [2] [3]. IEESAEREREIAE R . HARIEARE . R R S IREAE (R X
BEFREAD, BRIIK—FRIFRIE, FEUHKE EE AR E T4 Bk, SRR
PERTHERR . S A RV BB (S 40 C o S — AN B R ST 1A

96 AT 093 T R 99 Dl PR A RS in 5 PR B HEI Rk /D> o 9 35 5 Je A DR 3R R A3 M R 2R, b 3RAs 1
R 3R 5 PR o PRI R N MR I e ZARUR P2 . AR Dok B B B MR I M TR [ 52 45R 9K 1 4 i Fr
PRI PEE NS ) e 24 72, RIR 2 BEAE /T BRI 3 B b & e B EAE IR IR HEME it 3= S1E R, R
AEIIRERZH 70% 'S AEHEME ;s FIARM 30% M mHE . S8 /NekiEd f5, RIS /NE R 7 WhFl
HIW, RIBGR 7 DURBOE e . T NE BRI R b B s, 20 10% 25
JEMRIR 3 LA RTE :CHEME, oAk 90% 1 EEIRUSS]. KL DORIRIR VIR T BB b, MFEH /NS, W&
FE/NER B R0 AR FE 5 I bR B N R 2 S IE BRI OE R [6] [7] [8] [9]. BEEIRRE R,
WSS S ThEE I .

IKEEAE, I R AE R 2 G RIG ST 7 TS T RIAFIEIT 8RB (FHELIVE) &85 7 DY Wb T
AT SR AR T, BRI E TR o T g i, ARe et RAF[10]. BRAERE, ST imaT
AR SRR G BN b R A 5 RER A, o R X SRS RIS ThRe, (R S 00 2 FHLEITE AR AR

DRI, URAZE R 1 DX 28 24 B 2 RN i S AL 2 TBEAT A BT 9 o I 288 24 3 22 SR 0 i R 24 W) 85 B AR )
Oy, TN R AR R . 2R 253 2 g v BERIE 7 1 — Rl i B BR R 7, B2
L FH T H R 5 5 A 4 Ok R IR SR 11

e AN P H AR RN RNA-Seq, & —Fp 4 8 FlE EFEAH ATA mRNA PR DL VF 2 JE4ufid RNA
WIRh R 7. SR - BOmsE RN —FE, RNA-Seq M5 —H X FTH mma BHTIEHESE, 53
AHRL) cDNAs. #R1M, HXH H— cDNA S0 56l - 5B ABEE U BN AE, RNA-Seq Bt H %
BRI cDNA A Sk R BRE S R T ¢cDNA. RNA-Seq (i H Al R —4% DNA il 543k %
SERFE T, IR FF B BT P R A i A mRNA e “Hekdl” ). Zd BRI
FEANFESRIIN) “BR” B, DAIRPE NG AR P AN ) S B2 B, RNA-Seq A LA &7
AR s B SRl - R AEEEE U N, (HE) AN IR, — A E BRI R S N R
ANFEDR VRSN E K BE (BRSP4 “ SR B SR AR AT 0 e S B e . X — TR T E T
N(TPM) KI5 e A% [12]. RNA-seq HTHEBER ] EMMME, 7TV H K &) 2 7Rk R
(DEGs), | 2T RHNEIERRIEIREMLEE[13]. RNA-seq AJ LAZ Pk s 3R HUE:— b i 2 B sl
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GUERE—RETILFATAREAR . R EATRRIEAKTE, HERENE AT o Hh R AF3E — Y e 41 218k
WEAERE RS FTILTIrEEEARTINE S, I Z N F IR T GRS WoR 259 & 24005

AT 5T P A D) 2% 24 30 2 49 AT R0 e S 2L 2 0 T AIE S 3 04 T R T PR BRI S R 1 B /N B
Y M JERE R A AR, gt — 2 I BRI 737 B VR T XUE R DR Sl s A R R . Dk, DR T
TIAE N, FHRH TR HE AT T . IS JRBEEN SN L e B fE g, ok Rt
A 4T RNA-Seq 4bHE,

2. BRIFISE
2.1. T ARLE AR FREATI

BT AR BT AR BUS. LT, E. AR DL AR 9 vk . Oy
FELERENF LG, BB L, ERANMEf 2, HIES IR B DL PR IR IR, (2Bt
FRHEME AT LA N2y, BYE 2 HEIE, SOTRRSALEE, EW] 7GR IE. BLR. AT
WA . NSRS, iEMAIE, COINBOEZ, HIZgENE T AL, HIE K
BNE S NABATURME RN . B4, S AR IR T Z R A 3 AER,
A AR B R B A, EIRAYIE T, REARBIE S, ARASA .

2.2. BT ZEN NS RTEE

B, RBEE TS 9 WP ZERA SULEYIRE S KR TCMSP (https:/temsp-e.com/) 1 BE 245 R G 245 P27
IR A&, DR A5 T 9 WRh 250k Bl . ERT . AR, EUUC, L&, #m. 2L
By A AR 22 o ARAE = AN BIE IR A P08 H FE (Oral bioavailability, OB) > 30%. IfiLfix 5 &
(Blood-brain barrier, BBB) > 0.3, 1252414 (Drug likeness, DL) > 0.18 §ifii tH 9 Wk 24 (14 b &40

2.3. TSR

K 9 Wk 2510 B S8 L PubChem $udfa % T K 3Dsdf 3CfF,  4niAT 3Dsdf 31, T %K chem3D
B T 3T R 2D HAh 3D, TCMSP 48 e iR i A HE m 5 B &4, @i 7E PubChem #(#% FE
21151 Canonical SMILES J3%1], #ififE SwissTargetPrediction 4/ e 347 8 1 FEAR T KM 72
¥ PubChem %% % T2 T k) 3D/2Dsdf 34 4% pharm mapper, FFEEFFHBFHIR A 45 H, 45 R HR)E
FEIRRYE, FHEE Uniprot 4 % (https://www .uniprot.org/uploadlists/) 7 ] £ & 5 B ) N ZRHE pS L A .
FE T NS RUBE RS 1 9 W 258 A B W AT B G SR N bR EE S T

2.4. BN B EFESNTHE

R E B E K 4L BL“ Gouty nephropathy . gouty kidney. uric acid nephropathy ” 1 4 ¢ 517 ,
£ OMIM %% #% J% (https:/omim.org/) - GenBank (http://www.ncbi.nlm.nih.gov) < GeneCards %1 #
(https://www.genecards.org/) Disgenet 45 & (https:/www.disgenet.org/home/) 4T 5 L s5 B, IR T,

2.5. 1932 E5Y) - SR ERERAR PPI LR E

FIF Venny2.1.0 M3k (https:/bioinfogp.cnb.csic.es/tools/venny/) ¥ & 3f B2 W) AT A EE¥E AR, il /F
VENN [l B3+ 9 Wb 25608 KU 132 S804 A% % STRING 7E 2R #4i FE (https://en.string-db.org/),
SR M E R 2N “Homosapiens” , A EAEHBIEBEE N “highest confidence (0.900)” , EFFFR M 2%
Wr FF ()15 & “hide disconnected nodes in the network” , HE|EASEAZMMEEHAGEE, SA
Cytoscape3.7.2 #AF 21| PPI 45 ]
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2.6. GO #1 KEGG iEBREE N

P K O 20 AV R ZE SERERRIY) GO THEE(GOMF. GPBP. GOCC)Y5 KEGG il i 43 #4452
HIAZ S S8 A8 5 N metascape # iE J (https://metascape.org/gp/index.html#/main/stepl), & K| F J& BR & A
“Homosapiens” , A3 T 5 K A& (Gene Ontology, GO)IHEF 5 AR LA AIFE K 20 15 R} 4> T5(Kyoto En-
cyclopedia of Genes and Genomes, KEGG)il % & £ 0 H71. 15 & 445 R IE MRS H 2 (false discovery
rate, FDR){H, AR /N BRI 0 £ A0 H R AE AT HEY « RAEZR S kS
(http://www.bioinformatics.com.cn/) B H 45 BT AIAY, . SR 5 R EE RN 2% 1K

2.7. HFXE

BT Cytoscape3.7.2 HA4-3dF CytoNCA X PPI MLt AT ¥ dT, EBUZ & A T4 38, 3R
PRI TR RE VAR VR YT T WL A DGR E T 8 R

3. HREFMRESR
3.1. FSELE At

3.1.1. Z5¥El&

BT RHE: AR 2 EEES . BT 220100112; PATERAE: B Z-ZJ-0052-2009). FA&
0.5 gk, FRREAZ 0.3 go

SRR WL E 2R AR A R A7, b5 H33020771. #Uk& N 0.1 g/fv, 36 Fr/f.

3.1.2. ERBEYT

ICR /) B AT PR PR IR 8 AR R (N L SIEB 7020 B 45 245 TCR /N BR300 V5 [R]85 — 70 Ak A
RBP4 05 8 H: ASAA, BMA, FTRES. b FEH, HERmEE. . (KRR
4, 4 10 X U ESANEMIRHZERK, BTEHATER 0.5%% P REA4ERMWEIES, e
AR, R BHIFEFRGER: HIRIES . CHET BT 0.5%5 HILLF4EANVA L, 10% = 19 B IR
F5, RHIEEERAE H IR RN 10 ghkg, [FIR4 T 100 mg/kg MRIEME S, #BAFA 1 mikg. RHUEH
A ANBIT A RIS BEAT RO, 4524 A SEH IS T RRE AR, BT R | RS
7KV B I T I B & v R R A AR 25 F 28K A TR S, 0 4R T 2.4 g/kg 1.2 g/kg 0.6 g/kg.
FERS S, . IR E A ZAKIEES . 4 T 60 mg/kg. 40 mg/kg. 20 mg/kg.

3.1.3. HARE

3L 6 W/ BRI R S KA I, AR5 VR ] T8O T RSO, £E 4°C, 5000 r 254 R B0 10 min
JG, WHUME A, 20CHRTE, ARSI MEREE, U, JREE, VPG RIE ISR .
RO LS, ARE, JET-80°CIRAF, LMENIELESITFEA.

3.2. SFEREMFRBIEEERE

FEAAREUS RNA J5, X TEAZAEY, HWAE Oligo (dT)HIHIER S % mRNA, ST EZAEY, Al
G B RNA, FI4E]H mRNA A1\ Fragmentation Buffer 15 H 5 Wr s % F BL, 75 BAR W5 ) mRNA
KRR, 7SR FEAL S #)(random  hexamers) £ il cDNA 55 —%8%, FFIIAZZEM# . ANTPs. RNase H Al
DNA polymerase 1 & /i cDNA 2% 5%, £ QiaQuick PCR X7l &2t Ifin EB Z2 il & Rimf& & |
IAE A, RSk, HABUIRRERER RIK R H RN By, JRIEAT PCR 438, AT 58 BN SR
Hl4 TAE, IR0 H Nlumina HiSeq2000 3E47 7 .
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3.3. Mt ERREER

TS B R RIE AP BB G, 38655 5 R A B (1A S AN B A 06 . O 7 3RA3 AN IR & (A A
ANTRIREAS () 35 DR 3 A /K O AT L, R e 8 oy FPRM (55 1 /3 e SR 80 0 A T B 56 0 S A 7R B
), B =AP R EIER L, B Stringtie M. TMM (1887 M {E 1P B ) AR #EL AN Perl AT
o i edge R BHATFREAIAI 2 TR 04T, 35 p E, T2 . @i FDR (BEiREILE)
KHfisE p (EMBIME. KRIERM pEN qE. FE, ARHE FPKM EiTH 2 FRIA S, WRZEECEE(FC).
ik 2 H q<0.05. FC>2 B FC<0.5.

4, 58
4.1. ETAPHENEHLEY

FIF TCMSP %48 MR 48 — A {8 AR A= 4071 F FZ (Oral bioavailability, OB) > 30%. IfiL i 57 f#(Blood-brain
barrier, BBB) > 0.3, H12£24%(Drug likeness, DL) > 0.18 25, ik T3z A UL &4 49 14~

4.2. TMZ54940 5

308 R T 1 05 RN PE LAY 351 A4S, ZERTT 334 4, IR 407 4, )11 408 4>, WAk 408 4,
R 412 4, LZELE 408 D, FUUT 361 4, EHEE DI 413 AMEHERES
4.3. RS EFRR L

FIFH OMIM %i#& % (https://omim.org/)s GenBank (http:/www.ncbi.nlm.nih.gov). GeneCards #{#& &
(https://www.genecards.org/). Disgenet H(4# £ (https://www.disgenet.org/home/) i it H T #E 15 1085 4>

4.4. R - BRI AR PPI L& E

FIH Venny2.1.0 SREXZGVIANG AN RENR,  THE T 9 Bk 2 590 KU 950 IR S R #E AR 118
JLE 1), B E bR L AEZE STRING 7E £k 2035 FE (https://cn.string-db.org/) , FE K Fh & FR 52 A“ Homosapiens”,
M HAEF R{E 1% E N “highest confidence (0.900)” , & FFF LM 48 A Wi H A7 & “hide disconnected nodes
in the network” , 438 15 8& A 2 WA EAEAE ELE 2), T Cytoscape3.7.2 #AF2 1] PPI 45K .
SRAHE 116 NI AT, 2054 KU (LE] 3). FEEHI BT - B - B R RN EI(LIE 4),

Gouty nephropath Bining decoction

118 295

(8.6%) (21.4%)

Figure 1. Venn diagram of the intersection target of Bining
decoction and Gouty nephropathy
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Figure 2. PPI network diagram of the intersection target of Bining decoction
and Gouty nephropathy made by STRING online database

B 2. F STRING ELHEEFENET A5 RN B 32 R E) PP ML E

A
[ e an
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N

Figure 3. PPI network diagram of the cross target of Bining decoction and
Gouty nephropathy made by Cytoscape3.7.2
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Figure 4. Network diagram of the relationship between Bining decoction and its components and targets
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4.5. GO M1 KEGG &2 =&EST

N FH Metascape % S S8 pi EAT & S04, 1B Em/NEBEN 3, p EEUER] 0.01, HR/INKAEE] 1.5,
3 AT KEGG. GO 7r#T. KEGG M/ ir iR, WEHERSS T 2MARESAELE 5). @i m
TR AR 8 A% 1) 5 DR AT AT 5w Lk (AL 1] 6)

KEGG enrichment analysis(k_shen_m_vs m shen m all 1)

Metabolic pathways - ® Padjust
Oxidativc phosphorylation - ° 0.000008
Parkinson disease - ° 0.000006
Thermogenesis - ° 0.000004
Alzheimer disease ® 0.000002
° Non-alcoholic fatty liver discasc ° 0
£ Huntington disease - )
< Valine, leucine and isoleucine degradation - °
2 Peroxisome - °
E Tryptophan mctabolism - o
E Osteoclast differentiation - °
Fatly acid degradation - °
Hematopoietic cell lineage °
Carbon mctabolism °
Rheumatoid arthritis ° Number
Complement and coagulation cascades - ° ° 20
Amoebiasis - ) ® 232
Cytokinc-cytokine receptor intcraction y ® 444
Butanoate metabolism - ® 662
Leishmaniasis

03 035 04 045 05 0.55 0.6 0.65 0.7 075 08 0.85
Rich Factor

Figure 5. Analysis diagram of KEGG pathway at the intersection target of Bining decoction and Gouty nephropathy
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G0:0004879: nuclear receptor activity
GO:0004175: endopeptidase activity
G0:0004713: protein tyrosine kinase activity
G0:0031406: carboxylic acid binding
G0:0042803: protein homodimerization activity

] G0:0020037: heme binding
] GO:0004715: non-membrane spanning protein tyrosine kinase activity
] GO0:0016763: pentosyltransferase activity
] GO:0016209: antioxidant activity
G0:0019900: kinase binding
| GO:0019902: phosphatase binding
GO:0005126: cytokine receptor binding
GO0:0042562: hormone bindin;
GO:0051219: phosphoprotein %inding
—— G0O:0072341: modified amino acid binding
I GO:0008083: growth factor activity
— GO:0051427: hormone receptor binding
GO:0061629: RNA polymerase 1l-specific DNA-binding transcription factor binding
GO:1901681: sulfur compound binding
— GO:0050839: cell adhesion molecule binding
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
-log10(P)

Figure 6. GO analysis diagram of the intersection target of Bining decoction and Gouty nephropathy for disease prediction

E 6. BTiASHENE XL L IERTUE GO SHE

4.6. HFxHE

SRR B TR S A S E A EAER . N TIRUEARTF AR, A PR EE T
TBIT IR S L], NIRRT IR UL SE ks, BB 7 FRHETT .

W XE T P AN E Y degree [HIIHT, R degree fHE KM MG p-43 (S BE
beta-sitosterol. £ 8 E¥ sitosterol. H F&HE Mandenol. = & E# Stigmasterol. JHIT Cytoscape3.7.2 ¥4I 1F:
CytoHUBBA %I PPI MZ&EAT #fh M. B3z 9 Wi 2556 XU fI 22 SR 50 AR A2 % STRING 7E 2k %L
P [ (https://cn.string-db.org/), FERFhEBR E A “Homosapiens” , #HE.AF ] BI{E % 7€ N “highest confidence
(0.900) [14]” , PRGN L FR KT 05 21 “hide disconnected nodes in thenetwork” , S tsv . M
FH Cytoscape3.7.2 BAFFTHF tsv XA, 43 5% MCC 1 degree {H1E4T 7341, B+ HIE 9 SRC. MAPKS.
JAK2. STATI. RHOA. PTPNI1. ESRI. HSP90AAI. MAPKI14. MAPKI (WLIH 7). #EH AT 6 Nk R
FE Y E A MAPKS. JAK2. PTPNI1. ESRI. HSP90AAl. MAPKI14, BRI A#ZOEEACLA 8).

TETEVER 7y - BEASZrh, B- 28 Sl beta-sitosterol . 7 S5 i sitosterol . 1 #&lE Mandenol. & &/
Stigmasterol ] degree {Hzt & T HABRL Y, FERBATRIATT R NE FICEIE RS . o, -2 SRR
R TR ST . RED, -8 SEEEAYRAREEYER, WA EARAUKM13]. f-45 &8
NS B BA 09 RO i SR R URE PRI TE V[ 15] 0 2% S B mT DAY 5 28 VRN B IR 7 (1 233, G 15 NF-«B

5 I, 8 NLRP3 R M /ME[16]. 25 L ATIR, - 28 55 1 beta-sitosterol . 28 &5 i sitosterol . 11 #5 1 Mandenol ,
& S Stigmasterol W] BE &5 T ATV KB 1) 32 Z 252802 2L . 1 £E PPI W 2% 1, MAPK8 . JAK2 . PTPN11,
ESR1. HSP90AA1. MAPKI14 [JFEEHIE, $EmyB 717 n] REdid ok #E md SO B I i) ORAP PR KO8 o A
FERY, MAPKS Rk FifSE A RR A E VIS, HAS 5146 5 015 4 PRAN B /NER LA A R 4 i ik
FE. MAPKS 2{E /0 2 F LR (s, nT A SHtfe . EEMET.. MAPKI4 £ p38 HHZ—, &5
AR ML AY(TLR 155 . TNF {5 5%5) (5 SB[ 17]. BBz O E A 58T %8 2 ST 5 75t
Fz, W LASRAFIER T 0 KU R AR 1R YT 2 T AL AT G VR T 4 R

Oy T xR GE Rn] W, 7T 6 M0 R 1 T MAPKS 5L &1 H % Stigmasterol 43 LU (145 65571 17,
1M 7 8§ W Stigmasterol (AW IZAFE T 30MA WL 28 B WA 25y i, i B v 24 5 7015 7 32 R
I VB FEIX LM A EU R G AN D, XTSRRI T B A 2 e R 1] 9(a)~(D B T A
W - BEARIEE ST A 1~60 22 WIHE ] 9(a) SAL 124.806 43, X1 9(b) AT 124.747, & 9(c) AT 124.674 47,
9(d) 7 124.348 73, 14 9(e) fifir 122.957 43, & 9(F) iz 122.828 73 (WL 9).
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Figure 7. Top ten core proteins
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Figure 8. Core protein 3D image

8. % LER 3D El%

(d)

Figure 9. Six sites with the highest molecular docking score
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4.7. BHISKIE AL R4

NS IE R 23 RJF, 2 HHUBENL 10 /N BLAS I PRER -39 180.557umol/L, WILEFF354 71.643
umol/L, JREZEECFIIA 14.912 mmol/L, 'HHEAEFEHCFIIN 1.6533 go BIALAIHUBENL 10 R /NER IS/
B PR R 218.034 pmol/L, WLEFF#24 118.238 pmol/L, SR EECFHN 30.497 mmol/L, B 1A E 541
%18 2.762 go WREALELEEHL 10 R /NS /N BUILRER 120.607 umol/L, WLEFF34)74 47.555 umol/L, JK
EETHN9.17 mmol/L, BWFAEIRECFIN 1,120 go 2541, A4, BRILN B =185 11
FERILE 10y ghd, FEE, BRANRIFERAZ R SRI/ELE 1) 254, Faa. B
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Figure 10. Statistical chart of laboratory indexes of mice in traditional Chinese medicine group, blank
group and model group
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SIEHAME, BRSO A I RIR . UEF . JRERBREZ I, MR 23 KRB Tiz)a, hed
NRIIRIR S LB JRERBEIIAET TGS, EN 7B T B RERER, IR B IEA ORI ER . T
[l REZEL /N B PR IR LTS IR BRI T 254, X R W] 1A a7 i RV I R b LI )
B, (HURBAINNY, BT% SRR L E 24, BRI SEE N aFEEE . R, e .
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O IMEA RS LAEBEA RS E A RFEIE(18]. BRI, BHT7 5 HIVE R A 7RG TR RV
MR, BINERE A 2R T TSI T19].

FEXS B AL IREASTE A S IO T, PRARZL R B B 2R o O ) PR IR 4 s EHY BULAE /N AR T
HBEEE NG, SIURE/NE LA TEIRTE, TR T, B VE BRI R IR . 75 B A Bk 2 A
AR, TR B, R RRA Y. Si5h, B/NEIKE B R, kA, BBk
BN E R A BELL, RARIE BRI 2 [20]. FRERES S KBRS R UG 2 380 7 AR AL iR
FREE K. WNPEMERE, MAEEH T EERALZHELRLER, SEMESURE. ZRAER.
TRPHAKZS, SR RRFLRK S, MBI, MR TR, BBERIR, BAAE, BRKZ. KBS T
B, SEEERERSUE K.
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Figure 11. Thermogram of the difference between liver and kidney samples of mice in traditional Chinese medicine group,
blank group and model group
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Figure 12. VENN diagram of the difference between liver and kidney samples of mice in traditional
Chinese medicine group, blank group and model group
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4.8. FEREZFHIRT

AR IL5E 18 AN S I, 353K15 136.85 Gb Clean Data, 7% %£ i Clean Data ¥JiA % 6.6 Gb
DAL, Q30 Bk /43 EUAE 91.93%LA b0 HARAEAER A A G HEHE, & H T [llumina Novaseq 6000 Il 7~
ST IR FRANEFE R, BTSN RNA SRR B 246 38 #3750, 20 ML TR 3!
K Q. KE/NT 25 MEE LR SR B Z A I AZHE 1 RNA HUHE 35 4 B o 368 JekfofF PR 7 2 R0 ) Ik )
BEECIAT E— 2 BT 55T RNA-Seq ¥ 53 41 52 e 955 797 2 RIS 2R 2 7 e Rk P B TR Je o 7 i ML Ay -
[log2FC| >= 1 & padjust < 0.05, A7 ALl 2L FL F 4L 31,163 4>, Ho CEnEE[A 30,340 4>, Hrkk
823 Ny ik AIL 110,561 />, HACHEFA 96,106 4>, HieA 14,455 4. H5HAH /N AH
b, BT AL L/ 10,146 ANFERIERIG T 1278 NERRIBIEA, Hr 413 NEEK A i, 865 MKk
HE T 5277 T 5 50 R E B 118 M EREE S fisc &, ikt &K ACE 5 PLAU. KN
B 3 B2 ACEIRYT,  LISKHLC LA R0 S U093 OO IRUIAD 5 LA R ) . BRATTR I ACES 2386 invii 145
BN R R RS, X EIX — W R —8. Rk, ST R IR T ACEL Y897, RONER
T BIR BT ACEi —22.0E R EF 4b, 50 et mT BE 38 n A8 25 0 XU XU o A ) 8= 32 5o 0 XU
B NET T SGELE], BT R T 2 R AR N .

I o e 21 2 22 S R BE TR i % KEGG 15 518 8% SR FH 31 00 35 TR v F SRS DR /0 S AR HEA T 3 SR T
{1 77754 Fisher FE RS A4z THSARBE 1, $2 45 2 Fh 2 EAG IS 7795 IE P 1, W1: Bonferroni Holm.
BH 1 BY % % 150 T, BRACK A BH 755 PAESHTRAE, {4 & ER) P AE(HP Padjust) < 0.05 Y,
YONIBLTHREAFETE B35 B AR 15 0, R R A AR 3 Padjust HI /N2 KR — NG & LI PPAR {5 538
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PPAR 17 5 % [F) 2 o 45 25 B 22 0 et 1) KEGG {5 538 . 34k, PPAR 15 5@ R AL VR 15 48 77 1

EEEEEM.
4.9. PPAR [FSEBERETAAIT RN ESETAERAINSE
PPAR {55 Il B2 S 77107 i X 1) B B B 2 — o S S A AR B S ) 0TS 32 7 (PPARS ) 5 4

FRR A% [T e A0 FE R R I8 2 52 A R DR PR TG A T e S R -8 R IR AR I B 2 AR L o e AT I 9 IR I A I
WA AR SEE A4 . PPARs & PPARa. PPARS. PPARy =FhIF R k. WFFE B, A&ME k% 4n
J¥LAE 13 5 (Phorbol muristyl acetate, PMA)FIE T, o EIE7H 5 L0 i K71 TNF-a. IL-1 H1 IL-6 7K
SRR 0. £ AJS1E N, PPAR-y mRNA fA7E% 4 Fp 4k, Bl PPAR-y1. PPAR-y2. PPAR-y3. PPAR-y4
mRNA A& A [F] 25 R =4 PPAR-y. PPARy 32 & —FiA% 24, HR Xt Bt 85 (I AE#E 2 o PPAR-y
T AL 2 B SR A 5 AH N RCAR S5 & 5 A ReTE ik . — B SRCRLE & kML), PPAR-y H4EH R X
AR (retinoid X receptor, RXR)ZEATEE—N ¢ Ak, REHE—RIIMFERFE T, J535E WTE PPAR )3
JUIH(PPREYR & S I I E B 7 X385 7 ARG S, BT SIERM21].

INFEA R 2= 175 S A DS 70 AR, iR B A R H Bl (HMGBI1), H toll #5244 4 {5 (TLR),
PSR RIE RS, RO 2 RN, SREAMEE T, GHZE T «B (NF-«B), MIERIER T-a
(TNF-a), DL I AR 25 18 (IL-18), e 28 3 350™ B K T 28051473 o ok S8 A P Bl A 385 BE A7 805 52 44 -y (PPAR-y)
& TR SRR, CHIE A rT R U I P R FE R 5%, ) TLR4 Bu&, FF9T NF-«xB %5 51
RAE. PPAR-y Z 5L RS, HENERRSFRIE R 1ERNEA RG] I 2OE SR, e RE
BTN RAE . XFRE R AT REAZ T2 5 2RE AT 28 0 5 R 40 NF-«B 1% 53 (1) B 435 1L [22]

PPARy 2 & — AL 5244, Wl Ry 0 B SORE IV FE T i o JLIURE AU 3R B, M — MBSO 52 14,
I 48 B 11 (U TL-6 B TL-8) IR IA B AR [23 ] 1M 93 XU ) MSU 44 L NLRP3 ik 77 X% 3 IL-18 724,
MSUC B 25 1gG 456, # M E, (20X Soan iy BBl d iz . eI R+ #MA A8 A VDGR (AA)
VIR, AA B AL B IR EACEE P SRR AR A AE G PGE I =, JE#E R IL-1/1L-6 774, B
A XY E SR RIS 5K. @B, B, K. AgREE. RINERERN, 5
P, FCHERT, PPAR 534 e, v LIS IHIHIE % A 1L-B. IL-6. IL-8 HIRIAFFIK,
HLRFRILIE R MY
5. #ig

BT (FHEOE) G877 R aTATRR, BLE) 2 N T8 XS SR I KGR IT . DFAk
B, DUSPHLE 3 BASAE AL 22 2 % B AR IL-6. PTGS1. PPARG Al BCL2 HA R UFMI45 468 f1[24]. Ty
W EOINR T 7R T il it PPAR JEEETRE R E PRER IMLE 51 S () 5 /N b R At i 2H 2R 22 AR A R AT IR
PHER . e AR /N R ANE PRIR SRR RS 30, B /NVE B AR & R EA

NG T Z B I T XS AT REAL, FRATT B iz AT T N 48 2 382 5 36 20 22 0 #

W28 2 22 AR R —Fh R G o W G BRBE S 788, BV TFHRAE T “Z R0y - ZHA7 A fE
FEDRBE T AR A SN A B R o B A 24 M eSS HR AR M LR P4 2 RS N H 24 i
HRR R IR R, SR SCHE R 7R A0 s A i rp g S (5 B . H AT e 42 5N s 2 B O 2 Bk
A, DAl B 3 B 25BN S 2RI [25].

ARSI TR 25 B FH 00 7 205 12 3 v 9 R R 24 1) 351 AN 25048 p 59 U A9 1085 A7 #E i B AZ
5, BEPRTE CFE LM, ERERT ERTRAE M 118 MMM, B, 118 ANac e fid
TR HTIRTS 4 A degree fH A KL GH) p-47 i B2 beta-sitosterol . 75 (S ¥ sitosterol . H #& ¥ Mandenol.
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5§ Stigmasterol Al 6 %0285 1 MAPKS. JAK2. PTPN11. ESR1. HSP90AAl. MAPKI14, iXiiH
TXEEHE (U5 R R S B SRR o AT TR, 133 6 AR AL, v MAPKS
54&Y) 5 k2 Stigmasterol 1) 1~6 A 55, X B8] MAPKS 51b&4) 5 i Stigmasterol A 5 4F 145 & 2%
77, 1S B Stigmasterol (WFIY)) VZAFAE T H0A . LR %S . RS A A, 1K U B T R R
BB AT ER . B 118 MM ST GO A KEGG 4, 45 R BT v @ i 4 i AH O IR
PR AEB IR RS I EE R, JOEM B S FE PPAR 15 5B ES . JF@HE 412200 153 B T
BIRAE LTS PPAR A SRR R ACUHE 5@ B A e, 7EvR T R s 7 BT, AN
S A5 RAESE, TG AR AN E B, B R R e T A

6. &t

i EPTR, BT MGG 53 TR DU s AL A e M TN 1B TR 9T R B BT AEN LD, 3R
AR T EIR TR B ENLHI T BE S PPAR 5 SIEBEA R, R, ABFTAAE—LLRIRYE, POV E
B2 WAL A AN 25 B 220 TORAE SERRATHI L 45 2R

E&WH
IR B AR A A4 (LH2019H115).
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