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Protective effect and mechanism of Scutellariae Radix on fibrosis in diabetic cardio-

myopathy based on network pharmacology and cytology experiments
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[ ABSTRACT] Aim  To explore the role and mechanism of the effective ingredients of Scutellariae Radix in
improving the fibrosis of diabetes cardiomyopathy ( DCM). Methods The technology platform of Chinese medicine
system pharmacology (TCMSP) and the small molecule drug target prediction ( Swiss Target Prediction) platform were used
to excavate the active components of Scutellariae Radix and the target of its response. ~ DCM related disease gene targets
were screened using GeneCards, Disgene, UniPort and OMIM databases, and intersecting genes were imported into the
String 11. 5 database to construct a drug-disease-protein interaction network diagram.  Cytoscape 3.9.1 software was a-
dopted to visualize the key target network. — Metascape platform was used to explore the molecular targets of Scutellariae
Radix effective ingredients against DCM, and draw pathway maps through the KEGG database. H9¢2 and AC16 cardio-
myocytes were stimulated with 5.5 mmol/L D-glucose as the normal glucose control group, 35 mmol/L D-glucose as the

high glucose group, and 10 wmol/L Baicalin was used for intervention.  The levels of TGF-B1, collagen I (COL I ) and
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collagenlll (COLII) mRNA were detected by RT-qPCR, and the expression of Smad2/3, p-Smad2/3, COL [ and COLII
Results Through the a-

bove platform, a total of 33 effective ingredients including Baicalin, 441 core targets, and 1 884 DCM disease genes were

protein were detected by Western blot, TGF-B1 level in supernatant was assessed by ELISA.

retrieved , 150 core genes for treating DCM with Scutellariae Radix were obtained.
as TGF-B1, TP53, MMP-9 and IL-6 were obtained through String PPI, KEGG signaling pathways such as MAPK and
PI3K/ Akt were enriched. In vitro experiments showed high glucose stimulation of H9¢2 and AC16 cardiomyocytes led to
upregulation of TGF-B1, COL I and COLII mRNA levels, p-Smad2/3, COL I and COLII protein levels, and signifi-

The drug-disease interacted genes such

cantly increased the content of TGF-B1 in the supernatant, while Baicalin weakened its expression. Conclusion The

active ingredients of Scutellariae Radix exert anti DCM effects through multiple targets, among which Baicalin inhibits TGF-

B1/Smad signaling to improve high glucose induced cardiomyocyte fibrosis and plays a protective role in DCM.

[KEY WORDS ] diabetic cardiomyopathy;
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Table 1. PCR primer sequences

HEK 4 i g (5'-3") TUETIH(5-3")
B-actin B ACACTCTCCGCTCCTCCTAG TGGAATCTGGAGGTTCGCAG
A TCTCCCAAGTCCACACAGG GGCACGAAGGCTCATCA
TGF-B1 55 CCAGATCCTGTCCAAACTAAGG CTCTTTAGCATAGTAGTCCGCT
A AGCGACTCGCCAGAGTGGTTA GCAGTGTGTTATCCCTGCTGTCA
COL I B TGTTGGTCCTGCTGGCAAGAATG GTCACCTTGTTCGCCTGTCTCAC
A GAGGGCAACAGCAGGTTCACTTA TCAGCACCACCGATGTCCA
COLII B AGTCGGAGGAATGGGTGGCTATC CAGGAGATCCAGGATGTCCAGAGG
A CCACGGAAACACTGGTGGAC GCCAGCTGCACATCAAGGAC
) 7 o= B e BT AR O S AT A O R PR R AL A
JIRAS 441 MHREER (1)
2.1 BEEXETEFRLUAYEREEER 2.2 DCM X IERMIFIE

i TCMSP Bl AR S 8 4 1 33 ML G
Wi(# 2), i Swiss Target Prediction Fll UniProt
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Table 2. Thirty-three effective compounds of Scutellariae Radix

AR/ S Mol ID OB/% DL
Acacetin  JU#EZ MOLO001689  34.97 0.24
Wogonin I # 42 MOL000173  30.68 0.23
(2R) -7-hydroxy-5-methoxy-2-phenylchroman-4-one 11135 % MOL000228  55.23  0.20
Baicalin BT MOL002714  33.52  0.21
5,8,2-trihydroxy-7-methoxyflavone 5,8 ,2'- =35 -7 Fl 48 L ¢ il MOL002908  37.01  0.27
5,7,2,5-tetrahydroxy-8,6-dimethoxyflavone  5,7,2,5-PU¥25E-8,6-— H & L # fi MOL002909  33.82  0.45
Carthamidin  £IAE% MOL002910  41.15  0.24
2,6,2' 4/ -tetrahydroxy-6'-methoxychaleone  2,6,2" ,4'- T35 HE-6'-H 48 LA IR MOL002911  69.04  0.22
Dihydrobaicalin_qt 2 AM{lE 2% MOL002913  40.04  0.21
Eriodyctiol (flavanone) & MOL002914  41.35 0.24
Salvigenin —ZERHFER MOL002915  49.07  0.33
5,2",6'-trihydroxy-7,8-dimethoxyflavone 5,2’ ,6'-=%23£-7 8- H 4 L ¥ MOL002917  45.05 0.33
5,7,2',6'-tetrahydroxyflavone 5,7 ,2",6"-PU¥R E B MOL002925  37.01 0.24
Skullcapflavone 11 #{%- ¥l I MOL002927  69.51 0.44
Oroxylin A FJ24(E A MOL002928  41.37 0.23
Panicolin %% /0> ¥ B MOL002932  76.26  0.29
5,7 ,4'-trihydroxy-8-methoxyflavone 5,7 ,4'- =33 35-8- Il S8 KL HE 5z MOL002933  36.56  0.27
Neobaicalein ¥ 5 #7 MOL002934  104.34 0.44
Beta-sitosterol ~ B-7% 5 i MOL000358  36.91  0.75
Sitosterol 4§ 5t MOL000359  36.91 0.75
Norwogonin 25 FIIL A % MOL000525  39.4  0.21
5,2'-dihydroxy-6,7 ,8-trimethoxyflavone  5,2'- " J%3£-6,7 ,8-= I 48 L 5 il MOL000552  31.71  0.35
Ent-epicatechin (+)- FJILAZE MOLO00073  48.96 0.24
Stigmasterol & {5 MOL000449  43.83  0.76
Coptisine B 7 B MOLO001458  30.67 0.86
Bis[ (2S)-2-ethylhexyl ] benzene-1,2-dicarboxylate X[ (28)-2-Z.FEC H 1 4-1,2- " HEHE  MOL001490  43.59  0.35
Supraene % MOL001506  33.55  0.42
Diop 4B HIR _ Fr s MOL002879  43.59  0.39
Moslosooflavone 7555 T B [l MOL008206  44.09  0.25
11,13-eicosadienoic acid, methyl ester 11, 13-k — 152 F ik MOLO10415  39.28 0.23
5,7 ,4'-trihydroxy-6-methoxyflavanone 5,7 ,4'- =¥ %&-6-F & J i 452 R MOLO012245  36.63  0.27
5,7 ,4'-trihydroxy-8-methoxyflavanone 5,7 ,4'- =2 3-8l 4 it 8 be i MOLO12246  74.24  0.26
Rivularin B4 2R MOLO12266 ~ 37.94  0.37

2.3 EEXBUZERHSERS DCM WX EER 150 AR, IF i BAR 7 50>0.47 B )5 iz H
FIFH Venny 2. 1. 0 7TELAVERISE B 2845 BIE,  Cytoscape #E 17 Al #1458 F] TNF, TP53 . VEGFA . SRC.,

551 150 MEYT DCM B LS (F 2) . TGF-B1 45 150 M EAE IR (K 3) .
2.4 BEEXBUERSEEREDIMZEEREE 2.5 KEGGCH# GO EEH
PPI M4 & & PP T A5 AH B A O R B iY 150 S FE A iF

TE String (4 /% “ Multiple proteins” F 3 i G A 11& 5, B2 M MAPK W 0T AL 2K 7= W) K 3%
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1. EZHYE Y- aMEE
Figure 1. Scutellariae Radix’s pharmacological active

ingredient-target network
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Figure 2. Venn diagram of Scutellariae Radix

and DCM interaction genes
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Figure 3. Network diagram of anti DCM protein

interaction in Scutellaria baicalensis
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Figure 6. The effect of Baicalin on the cell viability of

high glucose stimulated cardiomyocytes
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Figure 8. Effect of Baicalin on the expression of COL I and COLII in high glucose-stimulated cardiomyocytes
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