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Abstract: Objective To investigate the protective effects and mechanisms of Tangshenning on the colon and kidneys of rats with
diabetic kidney disease (DKD), based on network pharmacology and animal experiments. Methods Active components and targets
of Tangshenning were selected using network pharmacology, followed by construction of a protein-protein interaction (PPI) network
and Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses to predict key signaling
pathways. A DKD rat model was established to evaluate the effects of Tangshenning on renal function and renal histopathology. In
colonic tissue, the expression of Toll-like receptor 4 (TLR4), myeloid differentiation factor 88 (MyD88), and nuclear factor-kB (NF-
«B), as well as the tight junction proteins zonula occludens-1 (ZO-1), Occludin, and Claudin-1, was determined. Results Network
pharmacology analysis suggested that the active components of Tangshenning may regulate multiple pathways via several core targets.
NF-kB pathway-related targets included tumor necrosis factor (TNF), prostaglandin-endoperoxide synthase 2 (PTGS2), and B-cell
lymphoma 2 (BCL2); IL-17 pathway-related targets included interleukin-6 (IL-6), TNF, and interleukin-1f (IL-1B); and HIF-1
pathway-enriched molecules included hypoxia-inducible factor 1o (HIF-1a), protein kinase B (AKT1), and BCL2. Animal experiments

showed that Tangshenning improved renal function and ameliorated renal histopathological damage in DKD rats, inhibited activation
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of the colonic TLR4/MyD88/NF-kB pathway, and upregulated ZO-1, Occludin, and Claudin-1 expression. Conclusion Tangshenning

may ameliorate DKD by suppressing the colonic TLR4/MyD88/NF-kB signaling pathway, enhancing intestinal barrier function, and

concomitantly improving renal pathology.

Key words: Tangshenning; diabetic kidney disease; intestinal barrier; network pharmacology; NF-«kB pathway
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Table 1 Basic information of main active ingredients of Tangshenning

Mol ID % OB/% DL Rl WY
MOLO000098  #i7%& (quercetin) 46.43 0.28 154 Al
MOL000422 11125/} (kaempferol) 41.88 0.24 63 A2
MOLO000378  7-O-F 3 7™ & it 958 (7-O-methylisomucronulatol) 74.69 0.30 45 HQI10
MOL000392 HIT=#H{£% (formononetin) 69.67 0.21 39 HQ6
MOLO000358 B-7+f§ % (beta-sitosterol) 36.91 0.75 38 Bl
MOL000354 $flZ=% (isorhamnetin) 49.60 0.31 37 HQ3
MOL008628  4'-Ff Jik-N-FH B A7 1 &5 258 (4'-methyl-N-methylcoclaurine) 53.43 0.26 33 IYZ2
MOL002135 ###Hi (myricanone) 40.60 0.51 25 (0):¢]
MOL000471 25K E (aloe-emodin) 83.38 0.24 24 DH2
MOL000296 ‘% #EE T JG (hederagenin) 36.91 0.75 24 HQ5
MOL000371 PRI E (3,9-di-O-methylnissolin) 53.74 0.48 23 HQI1
MOL000380 3- #2 %:-9,10- — H S L 2/ Lt [(6aR,11aR)-9,10-dimethoxy-  64.26 0.42 22 HQI3

6a,11a-dihydro-6 H-benzofurano[3,2-c] chromen-3-ol)]
MOL000417 -EZE5#EE (calycosin) 47.75 0.24 22 HQ7
MOL002235 ¥#*:3EE (eupatin) 50.80 0.41 16 DH5
MOL000239 #RZF (jaranol) 50.83 0.29 13 HQ2
MOL000096 JLFZ [(-)-catechin] 49.68 0.24 11 DH3
MOL002281 kB PAfE (toralactone) 46.46 0.24 9 DHI
MOL002268 KR (rhein) 47.07 0.28 7 DH4
MOL000387 HARXUEE (bifendate) 31.10 0.67 7 HQS8
MOL002140 JI|E W (perlolyrine) 65.95 0.27 4 CcX1
MOL002157 JI|EZEWE MBS (wallichilide) 4231 0.71 4 CcX3
MOL000442 1,7- —$83£-3,9- ~H AL LG (1,7-dihydroxy-3,9-dimethoxy 39.05 0.48 4 HQI12
pterocarpene)
MOLO001494 L . (mandenol) 42.00 0.19 3 Cl
MOL000433 M (folic acid) 68.96 0.71 3 DI
MOL000359 4 {§F (sitosterol) 36.91 0.75 3 CX4
MOL000379 9,10- — H % % 2 1 %% -3-0-B-D- % 4 ¥ #  (9,10-  36.74 0.92 3 HQ9
dimethoxypterocarpan-3-O-f-D-glucoside)
MOL000033  (35,85,95,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan- 36.23 0.78 3 HQ14
2-yloctan-2-y1]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro- 1 H-
cyclopenta[a]phenanthren-3-ol
MOL002297 #% ¥ (daucosterol_qt) 35.89 0.70 DH7
MOLO005030 (E)-11-—+#% (gondoic acid) 30.70 0.20 IYZ1
MOL002259 K% Hi-8-0-B-H —#EH (physcion diglucoside) 41.65 0.63 1 DH6
MOL002280 torachrysone-8-O-B-D-(6'-oxayl)-glucoside 43.02 0.74 1 DHS
MOL002288 K 3 % -1-O-B-D- Mt W i 4 # H  (emodin-1-O-B-D-  44.81 0.80 1 DH9
glucopyranoside)
MOL000211 HHEIEER (mairin) 55.38 0.78 1 HQI
MOLO000439 isomucronulatol-7,2'-di-O-glucosiole 49.28 0.62 1 HQ4

HQ-#E; DH-K3: CX-JIE: IYZ-&HT: Al A2-HEE. S TIHEERY

DI-3 e, JIE ARSI .
HQ-Astragalus membranaceus (Huangqi); DH-Rheum palmatum (Dahuang); CX-Ligusticum chuanxiong (Chuanxiong); JYZ-Rosa laevigata (Jinyingzi);

BI-K#. &MTIER: ClIE . S TIE R

Al, A2-common ingredients of 4. membranaceu and R. laevigata; B1-common ingredient of R. palmatum and R. laevigata; C1-common ingredient of L.

chuanxiong and R. laevigata; D1-common ingredient of A. membranaceu and L. chuanxiong.
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HQ-#T; CX-)I|%; DH-K#.
HQ-Astragali Radix; CX-Chuanxiong Rhizoma; DH-Rhei Radix et Rhizoma.
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Fig.1 Network diagram of components and targets of Tangshenning compound prescription
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TNF ISR L 101 544.16 8.13X 1073
AKTI HEHWE B 100 514.66 8.06X1073
IL-6 H 4/ #-6 96 304.87 7.81x1073
IL-1pB H4uf AN 2-18 94 287.05 7.69X 1073
TP53 Jilga i pSs3 90 227.17 7.41X1073
PPARG T A Bl A T T O S A y 87 251.42 7.30%X1073
CASP3 FPER-RL AR EAN 3 87 160.74 730X 1073
JUN AP-1 B3 PR 31 57 87 185.93 7.25X1073
EGFR R EAKHE T 24 86 24935 7.25%1073
MMP9 EiEEEARE9 86 221.39 7.25%1073
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hsa05200: Pathways in cancer

hsa05418: Fluid shear stress and atherosclerosis
hsa04657: IL-17 signaling pathway

hsa05210: Colorectal cancer

hsa04066: HIF-1 signaling pathway

hsa05205: Proteoglycans in cancer

hsa01522: Endocrine resislance
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hsa04931: Insulin resistance
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hsa04064: NF-kappa B signaling pathway
hsa04217: Necroptosis
hsa05211: Renal cell carcinoma
hsa04061: Viral protein interaction with cytokine and cytokine receptor
hsa04370: VEGF signaling pathway
hsa05202: Transcriptional misregulation in cancer
. hsa05120: Epithelial cell signaling in Helicobacter pylori infection

4 KEGG B
Fig. 4 KEGG enrichment analysis
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Fig. 6 Levels of GLU, GSP, BUN and CREA in each group of rats ( X s, n=4)
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AR B ANEY K. LA EORTSOR RAEMIRE: AR SR AR U A .
Red arrows: renal tubular dilatation and epithelial cell degeneration; yellow arrows: inflammatory cell infiltration; blue arrows: fibrous tissue proliferation.
7 BEXREH HE 28

Fig. 7 HE staining of renal tissue among different groups of rats
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Table 3 Analysis of renal Masson and PAS staining in rats

from different groups ( X *s, n=3)
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#P <0.01 vs control group; “*P < 0.01 vs model group.
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Fig. 8 Results of renal Masson and PAS staining in rats from different groups
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Fig.9 Protein levels of Claudin-1, Occludin, and ZO-1 in rat colonic tissues across groups ( X *s, n=3)
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Fig. 10 Protein levels of TLR4, MyD88, p65 in rat colonic tissues across groups ( X *s, n=3)
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