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Abstract: Objective To explore the pivotal mechanisms of Xinyang tablet on the prevention and treatment of

chronic heart failure (CHF) based on transcriptome and network pharmacology. Methods The CHF models were
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induced by transverse aortic constriction(TAC) surgery, thirty—two mice were randomly divided into Sham operation
group, model group, Xinyang tablet group (910 mg-kg ') and positive control group (Perindopril 0.607 mg-kg™').
After the model was successfully established, the above—mentioned doses of drugs were given by gavage(10 mL-kg™)
once a day for 8 consecutive weeks. After eight weeks, we collected left ventricular ejection fraction (LVEF) and left
ventricular short axis shortening rate (LVFS) and other cardiac function data by echocardiographic testing. The
pathological changes of heart tissue were evaluated by Masson staining. The mRNA was extracted from heart tissues
and subjected to RNA- Seq for differentially expressed genes comparison, GO analysis and KEGG pathway
enrichment analysis. Active components of Xinyang tablet were searched from TCMSP and literatures, the targets
were predicted by SwissTargetPrediction platform. The common targets of transcriptomics and networkpharmacology
(pivotal targets of Xinyang tablet in the treatment of CHF) were performed by Venny website. The common targets
were used to construct protein— protein interaction (PPI) network through the STRING platform. The Drugs—
ingredients—common targets network was constructed by Cytoscape 3.8.0 to screen core targets, the KEGG pathway
enrichment analysis of the core targets was performed, and then, we tested the expression of core targets by Real-
time fluorescence quantitative PCR. Results As compared with the Sham operation group, the LVEF, LVFS in
model group were significantly decreased (P <0.01), the heart volume was increased and the cardiac coefficient was
higher significantly (P<0.01) , and the cardiac collagen volume fraction was significantly higher (P <0.05). As
compared with the model group, the LVEF, LVFS in Xinyang tablet group were significantly increased (P <0.01),
the heart volume was decreased and the cardiac coefficient was lower significantly (P <0.01) ; the cardiac collagen
volume fraction was significantly lower (P <0.05) , and the change of positive control group was not statistically
significant (P >0.05). We screened out 83 active ingredients in Xinyang tablet. There were 354 differential genes in
intersection part of the Sham operation—model group and model- Xinyang tablet group ; furthermore , the
354 differential genes were analyzed with 771 targets of the main active ingredients of Xinyang tablet, which then
resulted in 21 common targets (the key targets of Xinyang tablet in the treatment of CHF). The core targets of
Xinyang tablet in the treatment of CHF are CCNB1, CCNA2, CDKI1, PLK1, TNF, ALOXS, CCNDI. The main
pivotal mechanisms obtained by KEGG pathway enrichment involved the pathways of cell cycle,
senescence, FoxO signaling, AMPK signaling, p53, Hypertrophic cardiomyopathy (HCM) , and AGE- RAGE

signaling pathways in diabetic complications. Conclusion Xinyang tablet can improve cardiac function, relieve the

cellular

cardiac fibrosis and hypertrophy, which is related with the synergistic mechanism of multi— component, multi-
target, and multi-signal pathway.
Keywords: Xinyang tablet; chronic heart failure; cardial function; cardiac fibrosis; network pharmacology;

transcriptomics; mice
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The effects of Xinyang tablet on echocardiogram, LVEF and LVFS in chronic heart failure mice(x +s, n=8)
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Table 2 The main active ingredients of Xinyang tablet

HRAESIFI 22tk

gt/ liaes WA (H3C) ®(OBY%  (DL) G5
HH(HQ) 1 Mairin( (IR ) 55.38 0.78 HQ1
2 Jaranol(FERFER) 50.83 0.29 HQ2
3 Hederagenin(F 217 70) 3691 0.75 B2
4 (38,85,98,10R,13R, 148, 17R)~10, 13~dimethyl-17-[ (2R, 58) -5~ propan-2-yloctan-2-y1|-2,3,4,7,8, 36.23 0.78 HOQ3
9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren—3-ol
5 Tsorhamnetin( 525 %) 49.60 031 A3
6 3,9-di-O-methylnissolin(3,9, 10- = F & L&Ak ) 53.74 0.48 HQ4
7 7-0O-methylisomucronulatol (7-0- P HE 2 ZF A ) 74.69 0.30 HQ6
8 9, 10~dimethoxypterocarpan—3-0-B-D-glucoside(9, 10- BRI F-3-0-B-D-H AT ) 36.74 0.92 HQ7
9 (6aR,11aR)-9,10~dimethoxy-6a, 11a~dihydro-6H-benzofurano|3, 2-c¢|chromen-3-ol 64.26 0.42 HOQS$
10 TIsoflavanone( 5 # i) 0.53 0.30 HQ11
11 Kaempferol (1L A3 ) 41.88 0.24 A5
12 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl ) chroman—7-ol[ (3R )-3-(2-F£ -3 , 4- — HI A HAHE ) B -T—ol] 67.67 0.26 HQ14
13 Tsomucronulatol-7,2’ ~di-O-glucosiole (S BEHIBE HiH-7,2" - —~O-H AT Fi 1) 4928 0.62 HQ15
14 Quercetin(#fitf% %) 46.43 0.28 B5
15 Astragalosidel V (2 ) 22.50 0.15 HQ17
16 Astragalus polysaccharide( # £ 1) - - HQI8
£1%:(HS) 17 DNOP($B7 —HIfR —g) 40.59 0.40 HS1
18 Beta-sitosterol (B—7f ) 3691 0.75 A2
19 Ginsenoside Rg3(AZ B Re3) 12.43 0.22 HS4
20 Ginsenoside Rb1 (AZ 127 Rb1) 6.24 0.04 HS7
21 Ginsenoside RACAZ R Rd) - - HS8
TR (YMC) 22 Galeopsin( BiRAE 1) 61.02 038  YMCI
23 ZINC04073977 38.00 076  YMC2
24 Preleoheterin (T #5 8 5 %) 85.97 0.33 YMC3
25 Iso—preleoheterin(SFRT#EHF 2 K) 66.29 033  YMC4
26 Quercetin(#fit & %) 46.43 0.28 B5
27 Arachidonic acid ({621 DUKTR) 45.57 020  YMCS
28 Tsothamnetin( 5 fZEZ) 49.60 031 A3
29 Kaempferol ([1125M}) 41.88 0.24 A5
30  Linoleyl acetate(Z RV IMEZRR) 42.10 0.20 YYH2
31 Poriferast-5-en-3beta—ol (y=7+ %) 3691 0.75 YYH3
32 DFV(HHZ) 32.76 0.18 YYH4
33 Chryseriol [ 43 %5 (#) & ] 35.85 0.27 YYH5
34 8-Isopentenyl-kaempferol 38.04 039  YYH6
35 Sitosterol (4 i) 3691 0.75 B3
36 Kaempferol (11 Z5H}) 41.88 0.24 A5
37 Anhydroicaritin(BKEFEFER) 45.41 044  YYH7
38 C-Homoerythrinan, 1,6-didehydro-3, 15, 16~trimethoxy, (3.beta.)- 39.14 049  YYHS
39 6=hydroxy-11, 12— dimethoxy-2, 2- dimethyl- 1, 8- dioxo-2, 3, 4, 8- tetrahydro— 1H-isochromeno[3, 4-h| 60.64 0.66  YYHI2
isoquinolin—2-ium
40 8~(3-methylbut-2-enyl)~2-phenyl-chromone 48.54 025  YYHI3
41 Anhydroicaritin—3-O-alpha-L-rhamnoside 41.58 0.61 YYH14
42 leariin(REETT) 41.58 0.61  YYHI5
43 lcariside A7(FEFFT A7) 3191 086  YYHI6
44 Luteolin(KRHE) 36.16 025  YYHI7
45 Quercetin(Ht% %) 46.43 0.28 B5

46 Epimedin A(BIZEE A) 5.06 031 YYHI9
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47 Epimedin BGHZEE B) 8.65 034  YYH20

48  Epimedin COZEE C) 16.29 034 YYH21

49 Icariside I(FRFEFEUH 1) 21.88 0.85 YYH22

50  Baohuoside I (71 1) - - YYH23

EPFT(TLZ) 51 11, 14—cicosadienoic acid (11, 14-— 15 —4&#R) 39.99 020  TLZI

52 Hederagenin (& B 170) 36.91 0.75 B2

53 Isorhamnetin(5F 22 %) 49.60 0.31 A3

54 Beta-sitosterol (=73 i) 36.91 0.75 A2

55  Dihomolinolenic acid(11, 14, 17- 1% —4R) 44.11 0.20 TLZ7

56  Kaempferol ([LIZSH}) 41.88 0.24 A5

57 Quercetin(HiH i %) 46.43 0.28 B5

HHIT(CQZ) 58 (4aS,6aR,6aS,6bR,8aR, 10R, 12aR, 14bS)~10~hydroxy-2,2, 6a,6b, 9,9, 12a~heptamethyl- 32.03 076  CQZ1

1,3,4,5,6,6a,7,8,8a,10,11,12,13, 14b—tetradecahydropicene—4a—carboxylic acid

59  Dinatin(& % %) 30.97 027  CQZ2

60  Sitosterol (4 fi§ i) 36.91 0.75 B3

61 Daucostero_qt 36.91 0.75 CQZ3

62 Dihydrotricetin (&3 L2 ) 58.12 028  CQZ4

63  Hypolaetin 33.24 0.28 CQZ5

64  Orobanchoside_qt(#Z5F) 55.99 082  CQZ6

65  Plantaginin_qt(FRTFF _qt) 54.04 024  CQZ7

66 Quercetin(#l 2 %) 46.43 0.28 B5

BAFHF(MDQ) 67  Sitosterol (4 {5 E) 36.91 0.75 B3

68  Spinasterol (o~ 2% {5 i) 42.98 0.76  MDQI1

69  Kaempferol ([1IZ3}) 41.88 0.24 A5

70 Asiatic acid (FAEHR) 16.69 0.72  MDQ2
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