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Abstract

Objective: To explore the effective chemical constituents of Qilishanyu Heart Failure Prescription
for treatment of Heart Failure. Methods: SD rats were randomly divided into 5 groups, with 12 rats
in each group. After modeling and continuous intragastric administration for 4 weeks, the heart
tissues were taken for TTC staining and transmission electron microscopy to observe the volume
of cardiac infarction and the extent of myocardial cell damage and the degree of myocardial cell
damage was observed by transmission electron microscopy. Active ingredients of drug and the
corresponding targets were screened, while the targets of disease n were predicted according to a
variety of databases. A network of drug-component-target-disease, GO and KEGG pathway enrich-
ment analysis as well as molecular docking was conducted. Results: Compared with the sham
group, the model group was observed with significantly increased myocardial infarction volume
(P < 0.01), decreased of heart mitochondria, fractured of the mitochondrial cristae, and the blurred
of cardiac myofibrils structure. Compared with model group, myocardial infarction volume of Qi-
lishanyu Heart Failure Prescription formula was significantly reduced in both low and high dose
groups (P < 0.01), and the mitochondrial and cardiac myofibrils structures were basically normal.
A total of 159 components were screened, with 82 core targets. GO function enrichment analysis
revealed 488 items. KEGG pathway enrichment screened 37 signaling pathways. The results of
molecular docking showed that stigmasterol had a certain degree of affinity with proteins. Conclu-
sion: The active ingredients in Qilishanyu Heart Failure Prescription may combine with core tar-
gets to regulate signaling pathways and reduce myocardial cell damage, which played a significant
role in the treatment of Heart Failure.
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1. 5|15

‘0713 (Heart Failure, HF)2 H1T0o RS54 S DhRESE & 300 AR 78 & L6 LT RERERS T 51 A 2 2%
IREXEAEL] [2] [3]. HATZ14 600 JREE NEA O A5EsE, SR EREA T4 OURZESBIRLIIZHLA,
M-S0 0 J 3235 5] [6] [7] - JEAERBIT TR P 252 77 B (L B0 77 BA I RANIG 22 3 3 FE e
PR, RS BCE MATEN )57, IR O S B, G0 73 s M S TG [8] o BB BUEGs 1L B 3 7 7E I
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PR R FIR97 AL LB, R ISR 102 BINBYEC ISR, JF TR ALITA
W, SESRBLAEH R LSOO O LD R B RO, RIS MRS T 80.4%, FEIIK LI T4
SR A19] [10] [11]. (EBCARDGIE AL cRELRZ AR S FBLRIE AT PR, ACHFIE H IR 4k
LIRS SHLSZ IR ISEIRRE, SRRSO W B BT AT LR LR 2R R R L

2.
2.1. SEEOE

B SD HEME KSR 60 R, KB E(180 £ 20) g, W H =R KSR SZE SRy, SEEREh AR P VEATAIE
F: SYXK(5F) 2017-0061

2.2. 54

BB I BL AT (HP R 30 g, %51 159, 11Zk8a20g, Jbfihnfk 109, KA 209, k4% 159,
FH2 20 g 4Rk, MM EE ST ERZE): HE (il E2EEZ] ARAR, 100 f/Af, 0.25 mg/
Jr, fib5: 020170909). 2,3,5-F 1L = VU AIM(TTC)FIIE H 3£ [H Sigma A Fl; 10%/K A& AW H EZ
SR AFIA R AT .

3. &
3.1. Bh4PsCIe

3.11. SHARGT
60 W KEBEHL A FA AL, W55 108507 K(30 g/kg)« =il E (60 g/kg) S i 41(9.0 x 10°°
olkg)EEAL A 12 W, ERPENRSR 5d JE T AL PR

3.1.2. LMERDFIREAE &
SR 575[12], N 2re i 2 OIEESE G O 1Bl . RIS 5 KRG FA KRBT B4 T
NIIZWD, BT ARAMBAIEE B A TEERATEIK, #EBEPN 10 mikg. SR—k, EEEHEE VUM,

3.1.3. TTC #:&#E L AET FFR

H PBS M VR AR I L, "R AR IR AR (17K 5, BT —20°CUKFEFEIL 20 min, MO
SESLERAL BT RIEESY) F, KU CE 3T CHEAE, 0.2%M TTC IS 30 min, JFET 4% %
F S VAR [ 52 24 h, B S ECHE AR . SRA] Image-pro plus 6.0 IR HT 8k 45K B Cy LR JE A A,
THHEARIEA L o (O NUEAEAZ 40 b = AR X ARAR OO EARAR) o

3.14. ESBRERELMRFIRGIEE

PBS L E A ZUE T —20°CUKFI A7 20 min, T 58 X 35 Bl i BU— B AAFR 2958 1 mm? .0 L2 21
B, BT 2.5%% —REVEARAE LA E . FH 0.1 mol/L BiERE 6 2 ph il b ek ZH 23k 3 WG B T 1904k R [
EW T, 1E 4CHANEDE 1 he SNEHHPAEREFE LB K IF AR A e, IFE-80°C
TREMRAT . FRBEY R PR A E & 60~70 nm JEHHEHEYIF, SR )5H 3% Mg det, b5 (E
FHE 5 LT A L2 HF K SR T P B B 5 R

3.2. MEEHIESF

3.2.1. YIRSy RE SRS
R R 25 RGBS H 4G TCMSP (http://tcmspw.com/tcmsp.php) 1 BATMAN-TCM “F&
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(http://bionet.ncpsh.org/batman-tem/) Y 5 A1 §iii % 375 4 B 4 Ko X 8 i) B A% B 1, 7E Uniprot % 4 &
(http://www.Uniprot.org/) 22 ) #EAR 8 [ L A FR, POFEREIN “human” , FRRE bR SR 40— o 5
R 44 FRARAT

3.2.2. IR RRTFIE

1E GeneCards (¥ % (https://www.genecards.org/) A1 OMIM #4E Z (https://omim.org/) L < 7] “Heart
Failure” #EA7RI R, W HF MHOCEEER B o 4 259 TN HE 53 5 500 B ) M — (B4R ARG B Skl
F R 4H = 71 T B (http://bioinformatics.psb.ugent.be/webtools/\Venn/) 73 #3545 3L 48 4 o

3.2.3. EHEEMEHES S

A B 5 5 A S PE A 2 BT 100 AN#E 5 _EAEE STRIN (https://string-db.org/)fE 2853 HT -4, ¥
PRI “Homo sapiens” , 3RTFEEH HAEMZEE, FEIEE EIRAAFN “TSV” XHH- 5 N\ Z Cytoscape
3.7.2 BAFRIE 2 - Sy - BB - ORI, R Network Analysis fifEHE(T 7047

3.2.4.GO B KEGG BE#
B4 2 B9 VE SR S 5 N2 DAVID (https:/david.ncifcrf.gov/home.jsp) ¥ %, #FH R &~ “Homo
sapiens” , HIABEIERN AR, FHREBIME P <0.05, #H{T GO Ml KEGG &&0#r, Tl LAbH .

3.3. HFxE

M PubChem (https:/pubchem.ncbi.nlm.nih.gov/)4f B~ 8cHE 4 | 10 (&40 2D 4544, M RSCB
PDB (http://www.rcsh.org) 4 &~ #HE 44 i = I OCBEEE 25 1 1) 3D 4544 LASCHEE 2R 1 PTGS1.CHRML1,
CHRMB3 £ 524k, DIHEA T 10 M4k & 41F B, R AutoDock Tools 1.5.6 #4770 X, MALA
VIS RIS AR, EEE G R FA R 45 5. H RIS T v 2 B B8 R0 0
Gu—hrdfE, WFFHROE S5 A B8N T 0 BEIIRCAR 5324k mT DL R &5 A, /N 15 BRI S 2 4mT DU 45 4
IR X LI R 45 A B8 < 0 kd/mol FI o 18 A i e A B [13] [14] [15]

34. GtFESH

TR SEEG AR K A SPSS 19.0 it 4R ALBE, DISEARHE R (X £5)RR, S EUE LR A A
F 7 ZE M (ANOVE), 24 ¥%0a) (I EL K A LSD (07 Z 55 ) Bk Dunnett’s T3 #: (07 ZA S, BLP
<0.05 NERHGIT#E L.

4, ER
4.1. ThYPsELE

4.1.1. W ARELRHET FFR

TTC Jetagi Runld 1 frox, BEOMSACNBEZEXE, 58O AIERIEX . FGita Ranik 1
fiiR, SEFARMALE, HAAKROIEIEARIEZMP < 0.01). SHAALE, K. SrEde
JULBEBEAARAR 35 {5 2 k> (P < 0.05, 0.01).

4.1.2. LIERRRSRIRGIEE

ML R WE 2 Fox, IEWAHA)LRATE, BRI (B)E I H 2L bt H A = i 2issb, 5
Gy U LA B 2 A AR 24 ELARARAR /I, bR 52 AW, B MOBERIANIE s A7) 2 (C) e B 0 4 2o A 4
IR, WURAFLEEM LR e, M —, LRIk Widd; w7 24 (D) BAR ) 4 2 f 45 44 L
BOEH, #0 WA RARIE D s H w2 4 (E) B 2 A0 oy SRR 15, 3B R, P 38 7 LR AR I BT 2
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Figure 1. TTC staining results in each group rats with Heart Failure after
Myocardial Infarction
B 1 DERLDREERFRCIALR TTC REBER

Table 1. Myocardial infarction volume in each group
= 1 BEXRROHETRFR

ZH 5 FIE/(g-kg) FEFEIRF%
RFEARA 0 0
et 0 33.24
o 30 17.15
VA RS- 9]
60 8.08
i 9.0x107° 12.77

(D) (E)

Figure 2. Transmission electron microscopy of organelle damage (20,000x%)
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4.2. MBHIEE

4.2.1. TP BREERERHFE

FIF TCMSP Jz BATMAN #i#fs P i 26 75 11 i 7 15 B3 ES 20 A 551 12 4, tiZkBE 20 A, db T
IR 17 AN K& 29 4N, KR 74N, FH2 654, Bl 2 A Btws 5 4, Jfikk E S WS 53] 159 /M
G, 3A; TRINEEFRIL 33,788 />, HEA MR S 115 %) 16,381 ST &, 7E GeneCards 1 OMIM
KOl PE R REAS B 2743 ANBOREE R, 2 TIINEE s B HE R SR AR B 2136 AR R, 1] 3B.
B L B0 TE 7 FR IS PE RS (OB AT 30 A2k &) 5 B 2.

4.2.2. EEE(ERERHE

W3 B AR AH AR 4R HUAT 100 _EAE % STRING fELR WP &, SR EA EAEMLSE, R EWE

SRATEN “TSV” . ¥ “TSV” 0 F5 A\ F Cytoscape 3.7.2 #AFHEAT T AL L AL FE, JL453) 100 15
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Figure 3. Acquisition of drug ingredients and targets of Qilishanyu Heart Failure Prescription for the treatment of heart

failure
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Table 2. Information of part of active ingredients from Qilishanyu Heart Failure Prescription
2. KB LELRGIDEERIER

En s A= 33 OB/% DL
MOL012940 Spiradine A(Z5 2% € A) 113.52 0.61
MOL007064 Przewalskin b (4% 7} Ziifi ik b) 110.32 0.44
MOL000398 Isoflavanone (5 3 i) 109.99 0.3

(2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)-3-(3,4-dihydroxyphenyl)acryloyl]oxy-
MOL007132  propionic acid (J}EHER A: (2R)-3-(3,4- 2 JE K IE)-2-[(E)-3-[2-[(E)-2-(34-  109.38 0.35
TRHIRER) LR HE]-3,4- R BRI -2- 05 TR SN R)
MOL005690 Periplocymarin_gt (]THIVKEQ) 104.15 0.74
MOL003908 Cynotoxin (AIfEEE % ) 99.94 0.78
MOL012992 Mauritine D (JEH 54, D) 89.13 0.45
MOLOOTIAO i o o i S @A s adimaro iy P9S 0%
MOL008647 Moupinamide (F23F- 5 5148 1t i) 86.71 0.26
MOL005656 Glycozolidal (11175 R &) 78.07 0.20
(6S)-6-hydroxy-1-methyl-6-methylol-8,9-dihydro-7H-naphtho[8,7-g]benzof
MOL007150  uran-10,11-quinone((6S)-6-F-1- {1 J-6-%4 1 4£-8,9- —&(-7TH- K I [8,7-q] 75.39 0.46
7 G i-10,11-Fg)
MOL000378  7-O-methylisomucronulatol(7-O-methylisomucronulatol(7-O- 1 3 57 P BE %) 74.69 0.3
MOL 008034 21302-79-4 73.52 0.77
MOL007058 Formyltanshinone (J} i) 73.44 0.42
MOL007120 miltionone 1l (F+Z:BEHT AR 1) 71.03 0.44
MOL003905 K-STROPHANTHOSIDE (K-% B jigft 7) 70.65 0.22
MOL005531 Telocinobufagin (i 4l % %) 69.99 0.79
MOL000392 Formononetin (Z5FRTE 3 ) 69.67 0.21
MOL000433 FA (IEWTR) 68.96 0.71
MOL005552 Gemin D (#3147 ¥ % D) 68.83 0.56
MOL007105 Epidanshenspiroketallactone (1 S 1245 i P fig) 68.27 0.31
-3-(2- -3 4-di _7- 3-(— ¥
MOL000438 (3R)-3-2 hyd_?.ﬁf_iﬁgg;%ﬁg%?g%ﬂéiﬁR) SR 67.67 0.26
MOL003410 Ziziphin_qt CK&E 2 1) 66.95 0.62
MOL003907 Erysimoside (% % B b 7+ ) 65.45 0.23
(6S)-6-(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-g]benzof
MOL007155  uran-10,11-dione((6S)-6-(¥% F1 J&)-1,6- — 1 4£-8,9- W &-TH- 25 W [8,7-g] & 65.26 0.45
G HA-10,11- )
MOL007130 Prolithospermic acid (5 4 %) 64.37 0.31
MOL005675 Periplocoside E_qt (FLII#FF E) 63.94 0.24
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2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxy-3-benzofuran
MOLOOTOS0 o ryoxaldenyde(2-(4-F -3 F AL ACIE) 5-(3- AT 1) T- R L7 i /) 020 0.40
MOL007068 Przewaquinone B (512 2. % B) 62.24 0.41

R, 1483 4041, & 3C. f&Bh Cytoscape 3.7.2 B AEH ) “Network Analysis” ffifh#E 40 b0, Hrbw
B OCEEVERI S HOR A, FEMZS T s BEAE RO, T BT RUAE 2 O s, BB,
MPSBER, W] R R B Rl 73 BUEE R [16]

423 T - 5 - BB - RS RS S
iz F Cytoscape 3.7.2 AT 25 - Wiy - B8 - BRI R RN LS, 14 3D %M 45 A 181 AN A5,

901 %511, LML R EIR, I MEMERST S 8.5 MESAHEAER, PSS 3 MEMERL
SIHEAERH . DA AU B E i b dE, Sk oK T4 TP E R S ML O i, 1S

F 20 MZOAE IR 82 MZOEE A HARHEAHT 5 LS B R g R L. FR
BRIRBRZE, 755 163, 61, 49, 23, 21 MELMEAEM; HEAHT 3 B AU ARSI = A
k4 1 (Prostaglandin Endoperoxide Synthase 1, PTGS1). 2 %! fIH A 52 14 M1 (Cholinergic Receptor,
Muscarinic 1, CHRM1). & & i ! IH 32 /& M3 (Cholinergic Receptor, Muscarinic 3, CHRM3), 43 #JfE5 61+
48, 42 ML AP EAEH .

4.2.4.GO 1 KEGG BEE&ESHr

B2 ~ oy - B - RIS TR I 82 MZ O EE 5N B DAVID BdE AT GO ThEEE %4
#r, 93] GO % H 588 NP < 0.01). HA LWt (GOBP)%k H 452 4>, 4Hifflk 4 (GOCC)% H 59 4™, 4
TUIRE(GOMF) & H 77 4, &l 4. R E R &N LB O FEITIRIT O O F L2 5 HE R e i
eI 2 AT T 22 0 1 R S T AR DA G

KEGG B & ik 5 5] 37 45 5l (P < 0.05), HEHUAT 15 4Nl 4% 22 i) S i B 0k Hdh A7 3 % 43
B, W 4. w025 1) 32 2@ B G BRI VLS 3-8 - 222018 75 2R R IR (PI3K-AKY (5 5 il % . iK
A5 T-1 (HIF-1)(5 Sl B A 305 2R (PPAR) S 5 il B S5 AL )15 T 10 B, ILAh, T il g 29 ¢ IL6.
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Figure 4. Gene ontology molecular function (A), Gene Ontology Cellular Constituent (B), Gene Ontology Biological
Process (C) and KEGG pathway enrichment analysis (D)

Bl 4. SFINRE(A). AR (B). 495152 (C)FN KEGG @R E &£ 5747 (D)

PGTS1— & &%
(A)

PTGS1—B-#H% M &

(B)
Figure 5. Molecular docking of stigmasterol (A), beta-carotene (B) and hederagenin (C) with PTGS1

PGTS1—HEHHE LT
©

E 5. SEE(A). f-HHE NEB), EEBEEEIT(C)S PTGSL M FXiiE

Table 3. Binding energy of key compounds with core target proteins

3 L ENMSXREEANGS AR

ZEA e /(kJ-mol—1)

WwEW MOL ID CAS = &% MG TFRE
PGTS1 CHRM1 CHRM3
73123-10-1,
Hit 17 2% MOL000098 74893-81-5, C15H1007 302.23 -312 321 254
117-39-5

Ji ] MOL000358 64997-52-0  C30H520 414.3862 -442 421  —4.83

Ll 25y MOL000422  520-18-3  C15H1006 428.7 -3.67 344 -2.89

AR MOLO000354  480-19-3  C16H1207 316.26 -452 —295 —2.37

AKBER MOLO000006  491-70-3  C15H1006 286.23 -365 373 242

o MOLO000449 68555-08-8  C29H480 412.69 542 473 —4.06
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WAEESE T MOL000296  465-99-6  C30H4804 472.7 -498 -426  -3.85
7-O-FE-F N & H 758 MOL000378 137217-83-5 C18H2005 316.354 -382 37 3.9

B-HHE bR MOL002773  7235-40-7  C40H56 536.87 -483 -415 -3.40

E R MOL007063 119400-87-2 C23H3006 402.5 -407 -469 -274
4.3. X

— N AR AR A BAE ISR 8, PR e, RAVERMATReMEOC. K b
DIETTAE “UM) - Gy - BERT - P07 IR E% TR IR R AR HE AL T 10 AL TR AL S S HEAA T 3 R R B
SRREAT R, AR 3. AR EIRIX 10 MEEY S 3 MR A Z R LA REIIME T 0 ki/mol,
FKHHEZ LAY EIX 3 MEEAKTT LA RS S. Hd, G5 PTGSL 45 &bt i (45 & fe—5.42
kd/mol). 454 s PERT = Ar gt R L 5.

5. g

PAREE W N OISR A Z JG 22 51K — RAVRIE N, MR O EEM, BFGOIRRS, O
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