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Abstract: Objective Based on network pharmacology and molecular docking technology, the material basis and mechanism of
Wenyang Yiqi Huoxue Recipe (I&FH#3<3%1f77) in the treatment of chronic heart failure were predicted. To explore the effect of
Wenyang Yiqi Huoxue Recipe on gene expression profile of peripheral blood in patients with chronic heart failure, so as to provide basis
and direction for the follow-up study of traditional Chinese medicine in the treatment of chronic heart failure. Methods Based on the
pharmacological analysis platform (TCMSP) of traditional Chinese medicine system, the potential active components of Wenyang Yiqi
Huoxue Recipe were screened; GEO database was used to obtain the target of potential active components; Venny online platform was
used to obtain the main pathogenic target of chronic heart failure. The “formula-component-target-disease” network model and
protein-protein interaction (PPI) network diagram were constructed by using STRING database and Cytoscape software to analyze the
main active components and target proteins in prescription; Genetic ontology (GO) and Kyoto encyclopedia of genes and genomes
(KEGG) were analyzed by Cluster Profiler toolkit of R language. Autodock was used for molecular docking. Thirty healthy subjects
were randomly selected as the control group. Experimental group: Sixty patients with chronic heart failure were randomly divided into
chemical medicine group and traditional Chinese medicine (TCM) and Western medicine group. The chemical medicine group was
treated with Benazepril Hydrochloride Tablets 10 mg/d, Hydrochlorothiazide Tablets 50 mg/d, Spironolactone Tablets 40 mg/d,
Metoprolol Succinate Tablets 23.75 mg/d and Digoxin Tablets 0.125 mg/d, 1 time/d; On the basis of oral treatment with conventional
chemical drugs, the TCM and Western medicine group was combined with Wenyang Yiqi Huoxue Formula Granules, 6 g/time, 2
times/d. The course of treatment of both groups was 15 d. In the control group, venous blood of forearm was collected by anticoagulant
tube in the quiet state of fasting in the morning, and then 10 cases of peripheral blood were randomly selected for differential detection of
gene chip. The experimental group was collected on an empty stomach in the morning of the next day after admission, the peripheral
blood of five cases in each group was randomly selected for the difference detection of gene chip before and after drug intervention.
Affymetrix company’s PrimeViewTM Human Gene Expression Array Gene chip was used to detect the reverse differentially expressed
genes of Wenyang Yiqi Huoxue Recipe combined with bioinformatics transcriptome and RNA technology. Results  Six potential active
components and 236 drug targets were screened; Seventeen potential targets of prescriptions in the treatment of chronic heart failure
were obtained; A total of 519 biological processes, five cell components and 14 molecular functions were obtained by GO analysis;
Eighty-nine signal pathways were obtained by KEGG pathway enrichment analysis. Microarray experiment showed that after the two
groups of patients with chronic heart failure were given different drugs, a total of 42 640 genes were detected in the gene expression
profile of peripheral blood in the TCM and Western medicine group and 37 081 in the chemical medicine group. Both intervention
methods can affect the gene expression of peripheral blood of chronic heart failure. The number of differential genes of chronic heart
failure changed by single pure chemical drugs was less than that by the combined intervention of Chinese and Western medicine.There
were also significant differences in related indexes brain natriuretic peptide (BNP), TCM symptom score and cardiac function (P < 0.05).
Conclusion It is preliminarily revealed that Wenyang Yiqi Huoxue Recipe may play a preventive and therapeutic role in chronic heart
failure through multiple components, multiple targets and multiple ways. Its mechanism is related to ZNF331, TRAPPC10, SMAD?7,
MYC, RORA and PCNA genes, involving Th17 cell differentiation, B cell receptor signal pathway and adenosine monophosphate
activated protein kinase (AMPK) pathway.
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Table 1 Screening results of main active compounds in Wenyang Yiqi Huoxue Recipe

MOLID Sy OB/% DL 2] MOLID o) OB% DL g
MOLO001910  11alpha,12alpha-epoxy-3beta-  64.77 038 [Aj MOL002698  lupeol-palmitate 3398 032 4k
23-dihydroxy-30-norolean-20- MOL002706 phytoene 39.56 050 4k
en-28,12beta-olide MOL002707 phytofluene 43.18 050 it
MOL001918  paconiflorgenone 87.59 037 HA. KA MOL002710 pyrethrin II 4836 035 it
MOL002776 baicalin 4012 075 FFAGL AdE MOL002712  6-hydroxykaempferol 62.13 027 it
MOL001921 lactiflorin 49.12 080 AR A MOL002717 qt_carthamone 51.03 020 47k
MOL001924  paconiflorin 5387 079 AX. KA MOL002719  6-hydroxynaringenin 3323 024 ik
MOL001925  paconiflorin_qt 68.18 040 HAJ. ) MOL002721  quercetagetin 4501 031 it
MOL001928  albiflorin_qt 66.64 033 HA MOL002757 7 8-dimethyl-1H-pyrimido 4575 019 afk
MOL001930  benzoyl paconiflorin 3127 075 HA [5,6-g]quinoxaline-2,4-dione
MOL000211  mairin 5538 078 HAj. HWE MOL002773 beta-carotene 37.18 058 i
MOL000358  beta-sitosterol 36,91 075 HAI. A543 HIH. | MOL000006 luteolin 36.16 025 it
FeRL, 4078, A%, | MOL000953 CLR 3787 068 it
B MOL000098  quercetin 4643 028 it RWE
MOL000359  sitosterol 36.91 075 @25, #A5. JI1E L | MOL000239  jaranol 50.83 029 HK
BHF. HEF. %t | MOL000296 hederagenin 36,91 075 HE. B
MOL000422  kaempferol 41.88 024 HAj. 4fE. BE, | MOL000354  isorhamnetin 49.60 031 i€
A% MOL000371  3,9-di-O-methylnissolin 5374 048 HK
MOL000492  (+)-catechin 5483 024 HAj. KA. MOL000374  5-hydroxyiso-muronulatol- ~ 41.72 0.69 ¥
MOL001002 ellagic acid 4306 043 7HA) 2',5"-di-O-glucoside
MOL002714  baicalein 3352 021 A e MOL000378 7-O-methylisomucronulatol ~ 74.69 030 &
MOL004355  spinasterol 4298 0.76 7R MOLO006992 (2R,3R)-4-methoxyl-distylin ~ 59.98 030 7#F4]
MOL000449  stigmasterol 4383 076 #FAj. HA. 476, [MOL006990 (1S284R)-trans-2-hydroxy-1.8- 30.25 027 A
AB, Bt cineole-B-D-glucopyranoside
MOL006994  1-O-beta-D-glucopyranosyl-8-0- 36.01 030 7iAj MOL000379  9,10-dimethoxypterocarpan-3-  36.74 0.92 F
benzoylpaeonisuffrone_qt 0-B-D-glucoside
MOL006999 ~ stigmast-7-en-3-ol 3742 075 FFA) MOL000387  bifendate 310 067 W
MOL007003  benzoyl paconiflorin 3114 054 57 MOL000392  formononetin 69.67 021 T
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MOLID 5% OB/% DL )& MOLID L% OB% DL W&
MOL007004  albiflorin 3025 077 A MOL000398 isoflavanone 109.90 030 i€
MOL007005 albiflorin_qt 4870 033 FAj MOL000417 calycosin 4775 024 i
MOL007008 ~ 4-ethyl-paeoniflorin_qt 56.87 044 JFAj MOL000438 ~ (3R)-3-(2-hydroxy-34-dimethoxyphenyl)  67.67 026 35
MOL007012  4-O-methyl-paeoniflorin_qt 56.70 043 FFA chroman-7-ol
MOL007014  8-debenzoylpaeonidanin 3174 045 A MOL000439  isomucronulatol-7,2"-di-O-glucosiole ~ 49.28  0.62
MOL007016  paeoniflorigenone 6533 037 R4 MOL000442  1,7-dihydroxy-3,9-dimethoxy 39.05 048 HE
MOL007018  9-ethyl-neo-paconiaflorin A_qt 64.42 030 FFA pterocarpene
MOL007022 evofolinB 6474 022 A MOL002879  diop 4359 039 A%
MOL007025  isobenzoylpaconiflorin 3114 054 A MOL003648  inermin 6583 054 A%
MOL002883  ethyl oleate (NF) 324 019 A MOL004492  chrysanthemaxanthin 3872 058 A%
MOL005043  campest-5-en-3beta-ol 3758 071 A MOL005308  aposiopolamine 66.65 022 A%
MOL001494 mandenol 4200 019 JIE MOL005314 celabenzine 101.80 049 A%
MOL002135  myricanone 4060 051 JII% MOL005317  deoxyharringtonine 3927 081 A%
MOL002140 perlolyrine 6595 027 JIIE MOL005318  dianthramine 4045 020 A%
MOL002151  senkyunone 4766 024 JIIE MOL005320  arachidonate 4557 020 A%
MOL002157  wallichilide 4231 071 g MOL005321  frutinone A 6590 034 A%
MOL000433 FA 68.96 071 JIIE, #HE | MOL005344 ginsenoside rh, 36.32 056 AZ
MOL002211  11,14-eicosadienoic acid 3999 020 T MOL005348  ginsenoside-Rhy_qt 311 078 AZ
MOL002388  delphin_qt 5776 0.28 [fF MOL005356  girinimbin 6122 031 A%
MOL002392 deltoin 46.69 037 [+ MOL005357  gomisin B 3199 083 AZ
MOL002393  demethyldelavaine A 3452 018 ¥ MOL005360 malkangunin 57171 063 A%
MOL002394  demethyldelavaine B 3452 018 [F MOL005376  panaxadiol 33.09 079 AZ
MOL002395  deoxyandrographolide 5630 031 ¥ MOL005384  suchilactone 5752 056 A%
MOL002397  karakoline 5173 073 I MOL005399  alexandrin_qt 3691 075 A%
MOL002398  karanjin 69.56 034 ¥ MOLO005401 ginsenoside Rgs_qt 3956 0.79 A%
MOL002401 neokadsuranic acid B 4310 085 ¥ MOL000787 fumarine 5926 083 A3
MOL002406  2,7-dideacetyl-2,7-dibenzoyl-taxayunnanine F -~ 39.43  0.38  Pi-¥ MOLO001323 sitosterol alphal 4328 0.78 B
MOL002410  benzoylnapelline 3406 053 MF MOL001328  2,3-didehydro GA70 6329 050 Bk
MOL002415  6-demethyldesoline 51.87 0.66 [T MOL001329  2,3-didehydro GA77 88.08 053 -
MOL002416  deoxyaconitine 3096 024 ¥ MOL001339 GA119 7636 049 B
MOL002419  (R)-norcoclaurine 82.54 021 ¥ MOL001340 GA120 84.85 045 B
MOL002421  ignavine 84.08 025 [T MOLO001342  GA121-isolactone 7270 054 B
MOL002422  isotalatizidine 5082 073 T MOL001343 GA122 6479 050 B
MOL002423  jesaconitine 3341 019 ¥ MOL001344 GA122-isolactone 88.11 0.54 Mi-
MOL002434 carnosifloside I gt 38.16 0.80 ¥ MOLO001348  gibberellin 17 94.64 049 B
MOL000538  hypaconitine 3139 026 [T MOL001349 CA30 6172 054 B
MOL001736  (-)-taxifolin 60.51 027 FEH; MOL001351  gibberellin Ad4 101.61  0.54 B=
MOLO000073  ent-epicatechin 4896 024 HERY MOLO001352 GAS54 6421 053 B
MOL004576  taxifolin 57.84 027 H:H; MOL001353  GA60 93.17 053 B
MOLO11169  peroxyergosterol 4439 0.82 b MOL001355 GA63 65.54 054 B
MOL001771  poriferast-5-en-3beta-ol 3691 075 4k MOL001358  gibberellin 7 73.80 050 Bhi-
MOL002680  flavoxanthin 6041 056 41t MOL001360 GA77 87.89 0.53 Mki-
MOL002694 ~ 4-[(E)-4-(3,5-dimethoxy-4-oxo-1-cyclohexa- 4847 036 £17¢ MOLO001361 GAS87 68.85 057 B
2,5-dienylidene)but-2-enylidene]-2,6-dimeth MOL001368  3-0-p-coumaroylquinic acid 37.63 029 M-
oxycyclohexa-2,5-dien-1-one MOLO001371 populoside gt 108.89 020 k1=
MOL002695  lignan 4332 065 4t MOL000493  campesterol 37.58 071 B
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Fig.2 Volcanic maps of differential genes
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FOS). fadifudf 44+ (myelocytomatosisproteins,
MYC). HFEANIfIAZ TR (proliferating cell nuclear
antigen, PCNA) ¥ S EEEEIR, 208
(K 4.

synthase 2,
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GO term

heat generation

response to muscle stretch

cellular response to mechanical stimulus

cellular response to UV -

response to organophosphorus-

response to purine-containing compound-

cellular response to lipopolysaccharide-

response to temperature stimulus

cellular response to abiotic stimulus

cellular response to environmental stimulus{

cellular response to external stimulus-

response to mechanical stimulus-

response to lipopolysaccharide

response to molecule of bacterial origin
cyclin-dependent protein kinase holoenzyme complex -
serine/threonine protein kinase complex+

protein kinase complex-

nuclear chromatin-

transcription regulator complex

adenylate cyclase binding-

R-SMAD binding

E-box binding-

RNA polymerase II activating transcription factor binding+
SMAD binding+

activating transcription factor binding-

ubiquitin protein ligase binding-

peptide binding-

ubiquitin-like protein ligase binding-

amide binding

RNA polymerase II-specific DNA-binding transcription factor binding-
DNA-binding transcription activator activity, RNA polymerase II-specific+
DNA-binding transcription activator activity+
DNA-binding transcription factor activity
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Fig.5 GO Analysis “BP-CC-MF”
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Fig. 6 KEGG Air bubbles before enrichment analysis

WA GRERIL, SeWRMizE, MIEHK

AIRETERCOR, RUIHEFRYE FOS MG KM
(binding affinity) N—38.49 kJ/mol, # % % 5 PTGS2
79-38.49 kJ/mol, 1LIZM5 FOS 4-40.17 kJ/mol,
ARBEE RS PTGS2 H-38.91 kl/mol. AHF 7545 H &
i P 33 S0 L7 %0 E Y S CHF L [RIEE A5

ity <o, RUNMEYM S 2 A KRGS, 46
AE<—5 kJ/mol KWLEE REF, /NT-9 kI/mol HHK
MR ETENE. TN G RA R LK 8, H
HE LG Y S 2R TR TR B S B R
DL 9. &5 BUIE Sl FH 25 & I 5 CHF B A2 4R 41
REBHA BTN ST,
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Fig. 7 Target-pathway action diagram
I 2 SMEMEZMAMEERRIEILAIR AR
» 2.1 RXF S5
o | 2.1.1 WA BEEAEYZ ARNA &R & S
900433, 100 rxns, Affymetrix, —20 ‘C), ¥ ik
& (5 1792, 100 rxns, Ambion, —20 C),
HAZAE A A& (iS5 900454, 30 rxns,
Affymetrix, —20 ‘C), 858, Yk, Jetailia (it
5900720, 30 rxns, Affymetrix, 4 C).
MYC 212 ¥ R IVURBERN A GRITH A, IS
H20054771, IRYIMESLZRENLAF]D, BN Git
i) 5 H42020343, UPCHERPUZG 25 A w]), A S EGR
Jr (45 H20058629, 1LTH = MSHIZ5A ), BRIER
E8 HFriEas FFEIRRERE T (HES H20100167, Bl 41 e h 24
Fig.8 Energy of molecular docking AFD, HESE R (5 AHG0335, HiMIFEHIELR
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Fig. 9 Molecular docking pattern
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JIRE ], 5% & BEE SRR (5 H1098300, VL
FERME 25 A BR A ), 5 FH 2 0 i 77§50k 771 (4t
520010902, HilFILRPARAERAA]D.

213 2% MR TES (QT-16, JEEKIMARA
7)), EEE 0N (5415D, Eppendorf A&, A
eI A% (TDX-1, TonDa A#]), Bik#s (P-2. P-20.
P-200. P-1000, Eppendorf A %)), B0 4L (0.2 mL.
0.5~1.5mL, VLI =F& A FD, VKFE (BCD-223N,
FEFENT]D, HIVKHL (SIM-F124, =¥£AH]), PCR X
(PTC-225, MJ /~®]), Magnetic Stand-96 (AM10027,
Ambion AF]), AL T (ND-1000, NanoDrop
ANFD, BRBUEI (GDS-7600, UVP AF]D, fHiE
& J&# (CHB-202, BIOER A 7]); Hybridization Oven
640 Fluidics Station 450. GeneChip® Scanner 3000,
B4 Affymetrix 24

22 Ak

2.2.1 R KIGIRITFT 2018 £E 11 H—2020 4E 5
Hy WA RSN 90 L EIRE, 7 5 il
HARIRH . WL AT A B BE 8 A L ik
HU 30 SN, ZHERET, RAPUBE IR
T b AL, S BE AT LA ER 10 50 41 & o P T A% 40 e S
PRI TA 1 1) 22 Al . 50 95 g4 vh B B AR 3
O'BERHERT 60 576 (2018 H[E.0 J1 320512 W
FRITHRE) MEH CHMN . HEBR. B bRiE
Wz zdER " HIG4 60 ] CHF ¥ 1h
WU RIE S A= 2 A TR 245240, 2 2145 30 191
B IR T2 T4 TP DR B Ae B 23 D3 2 v (G
5N qhszyy1102201601), 55 5& /LML 20T
BB s A R

222 U AR LA IAEAR XTI
N IR BB IR AR TR LT 30 A REN, 2
AR S LERRAS T, KRB W
F K AL, J BEATLAER 10 {1 41 & i -5 A% 4t P R A
FIREW Z il (22520 RANG T H A (10
mg/d) . S EMERE F (50 mg/d)« MR P TE A (40 mg/d)
Al SR 7 A (23.75 mg/d) Fedth = F (0.125 mg/d)
BeEHZy, BH 1R 7N 15 d PIugd: 7
AL 24 T RRYA ST 1 A R ID6A R B 25 03 1f 7
BRI, 6 g/, 2 W/d, UG 30 min IEAR, JTFEN
15 do 259 F0UHT Ja X BT S A7 I R AR R R AR
SVl AL ITRE S e O NERE AL A A w6 I
43% (left ventricular ejection fraction, LVEF) M1,
ZEARE T, RADUEEE SR EFEATE K, If

VWA R 2 4, 1 R4 B A5 RGN E A
K6 DN 110375 oG B4 K BT 4R (brain natriuretic peptide
BNP), 7 1 el JafFi E—80 CUkFE, okl
BUIH AL 27 245 2L R0 AR 6 245 20 PR 5% 5 0367 1T S 4k
JE I P A e s DR SR % 1Y) 22 S A
223 ARESN  AREFMIRHES I E K20
WA B TR R B A PR 2 24 I PR i S ) 1,
BRI 1) “BeRER” g8 “BRER, . &K
R >67% 0 R AT 25%~67%- 5 R <25%,
I3 8 O U R TG

B R = (JRIT LR — 1897 5 )R TT R 7y

BRER=T3E + U5 150 S5
224 RS RERN  CHF BFEANREGEIX
HiERZE T RS, (@RI RALEE R LH T
JEIRFAS TS, RAPUEE O B nr R ki, ok
FEARBITG G, PSR A AR A SRR AT 1
mL K. KA Affymetrix mRNA FIE T H R
FEM PR RNA G, TSN B A ) = br
i, ARE TR 245 iETE e, A,
H AGCC 8 S R R, 4564M1E R
S S 5 e RNA FAR 2 A BA 2 A< 1 7 1)
ZRFRIEFER, Ao AT R SRR
PRA 7] 5E B Aridid #2 % H Ambion #1792 cRNA 3
WFRCIRA & SRR BEAREL R BE. (D
[ #5364 Al First strand cDNA: DA Total RNA #44,
EH T7 A3 F51 T7 Oligo (dT) Primer 45|
¥, f#H First Strand Enzyme Mix % i First strand
cDNA. (2) & Second strand DNA: FJ Second
Strand Enzyme Mix 1 DNA-RNA 74 &K H1[1] RNA
%46 N Second Strand cDNA, A HUAUEE DNAL(3)
IEHNE A B cRNA: Ll Second Strand cDNA A%
1, FIH T7 Enzyme Mix &% cRNA, #HNEYMER
biotino (4) cRNA #lifk: {fHHERAIIL cCRNA, [
Fih. BEEEALIR, JFAT cRNA BHTE . (5) cRNA
FB: K cRNA F BUARUE BRI RN (6)
SRS THBE e
225 ERERPEDE RSN REWES oy
T BH 25 00 17 1 22 S 25 R . i KOBAS i #F
AT KEGG @8 & £ i, 2 7RIAFEFE S Pride
P<<0.05 H|logoFC|>1.2 Ak %M. logFC>1.2
TR R R Ei; log,FC<—1.2 IR R KX
T
2.2.6 RNA ZERFRIASHT FEMH AGCC #HiF
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BT BB A, JEa S g, T
RNA % m i85 tr, L i 2520 54 = 25 iR yT
JE 2 R RIRFE N . P EBON B IAE (—1gP),
—1gP B K15 B miRNA & 2 PEKF i .

# 5% LncRNA 5753 mRNA [)ifik: et
PEG A S iR T e —H M ERRIE. KR
B AT E RSN, RIS ZE AT B BN 2
(logoFC)o Z 57 LncRNA 5% 5 mRNA f5E SUN:
llogoFC|>1.2 H P<<0.05, ¥4 log,FC>1.2 & UNE
15 B, logo,FC<—1.2 % SUAFRIE T,

227 GuitEar RA SPSS19.0 Suitik AT
BN, WRBIFIFER RN RREKESERFS
IERS A BRI R X +5 £or, SHBITRIE
KRB ¢ k50, AR BRI R ¢ K. THEL
WRHN B s, OINEES SR . A

HIEAS A, MR AESHAT L AR /KF 0=0.05,
P<0.05 INAHE BEMESRI ¥ 2R, P<0.01 WNE
WR M ZE R

23 BEETHIWER

231 —fIRRERIEE: 2 A B BB IE
B, SRR A%, P=0432>005, ZRAH
BaIFER G 2 AEFEFER KN, BIESSAA,

T ST REA ¢ K56, P=0.759>0.05, ZRAEH
GG 2 AEEHRAEKEEESS M, KH
MSTREA #6596, P=0.883>0.05, ZRFARNEE ST
S S RIR A 2 21 B 259 T BURT O I #E LVEF
B, EFAMSIFEAR ¢ /556, P=0.932>0.05, ZRFA
HA G o 2 HEBHE ANB LI R
K%, P=0.432>0.05, 2 HER LG HHFE L. LA
IR EAA M (R 2).

F2 MEBE—MEREK (Xts)

Table 2 Comparison of general data between two groups (X £ S)

n/fl . S BT RE/
ZH5 RIS % I /A VAT HT LVEF/%
% & 11 2% III 2%
2t b 14 16 77.00+8.92  7.83+3.79 60.73+9.62 14 16
iz 11 19 76.30+8.66  7.97+3.16 60.93+8.55 11 19

2.3.2  [iEBNP/KF X5 2 2 585 254 T Tt
J& L35 BNP /K37 IEAS AR VG LA, 1697 5K H
MSTREA ¢ K556, P=0.891>0.05, ZRAHE St
RN 2 HBITERHRA ¢« KK, WRITHIE ¢
EAF, P<0.01, RHEFAS ¥R, H15d
SRS, IMJE BNP KPR, RMBITHR. 2
HEFHL 1S diRITE, IM7E BNP K25 KM
SLREA ¢ 1556, P=0.041<0.05, RHAIT G 2 ik
H s BNP KT IR 25, H A vh 2541697 80k
T2 (R 3D,

233 FEEIRFS 2 HEE ABLRT A EEIR
53 LR ST REAS ¢ K556, P=0.408>0.05, FiZi
EREGHHE N, 2 MK 154897 )E, BITHE
T A ) o B R R AR 437 RO R R AR B, P=
0.037<<0.05, R 2 HEFH VIR TT o BOERR
sESAEGIFERE N, B Egaia i R e i
UM (R4,

234 OUIBESSR 2HEEZ1SABTE, MY
BITHIE LIRS I, TT RS AL L UiRe VT
AL L IhBEST R LB IR AR 56, Hh PE 25414

WEN 87%, WHZH N 77%, P=0.027<0.05,

R 2 HBEAWIRTT G LIREIT E R A gt
X By ia sy RO T 24 (R 5).
235 ARFE WKITFMERM 0. . HE
ZFEMT R, L BNV, Al 1L 2.
391, FEHOE IR EHORE T FIRE o bRifE, T 2
W) T TR G a4y, 4% “2.2.37 TR AT,
R TR PG ) BRI B 2 T, oA
W&/, A I B R P 2 A 2, Hr
PEZGAH A RE BT (R 6).

23.6 GHRZERSNT 2 HARAYTE,

HRE I R ik g b 15 886 ML FIA Eif (5
FEFRIEIK N ZNF331. TRAPPC10. SMAD7.

MYC. RORA), 26 754 NMERRIETFIH (EETH
FILFEK N RHOB LRRN3) . 456 W 4% 24 22 T
FllogyFC|, FREEFER WK 7. FEIERSHMEE
G L 10, YIBIESE Thl7 40504k B 41
MAZ R (S S iEE . AMPK {5 5B e BB, 5
R BRI A OG, W4 N IR BH & A0E T IR T
CHF FI/EHALH] . 5 W2 Tl it 45 AT A
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#3 MEBNPKE (Xt5s)
Table 3 Levels of serum BNP (X £ s)

x7 XEEERMTREIE

Table 7 Microarray validation of key genes

151 n/fl IS (A BNP/(pgrmL ™) 375 eS| R BE
1225 30 VRITHT 1030.16+286.73 ZNF331 GEO %)% mRNA
BIT 572.014180.14" TRAPPCI0
T2y 30 YRITHT 1041.76+359.59 SMAD7
BT 470.92+194.77"" IER3
HRMETRILE: "P<0.01: S AT E: P<0.05 RORA
P < 0.01 vs same group before treatment; “P < 0.05 vs chemical RUNX3
medicine group after treatment Myc
F4 PEERVDLEE (XL5s) INF217
Table 4 Comparison of TCM symptom scores ( X £ S) PCNA
451 /gl EE (A HEESEIRAR S RHOB LncRNA
th2E 2 30 BITH 24.90i2.48* LRRN
BT R 13.57+4.22
g Zy 30 YRIT T 25.57+3.61 (22 e ik B A 26
BTG 11.03+4.94™

SRARITRTLE: "P<0.05; SHFELMHIBITRILE: *P<0.05
P < 0.05 vs same group before treatment; “P < 0.05 vs chemical

medicine group after treatment

#5 DLINBETAILLER
Table 5 Comparison of cardiac function and curative
effect

Al n/fl BT

e M AREY%

=] 30

e 30 18 8 4 87"

]

14 7 71

ik H L TP<<0.05

"P <0.05 vs chemical medicine group

*6 WY TMEAEREILR
Table 6 Comparison of efficacy of two drugs after

intervention

ZH 5 n/f SR
W 30

TR a2 30 13 11 6 80"

I TR BREY%

14 7 77

el

S A R "P<0.05

"P < 0.05 vs chemical medicine group

2.3.7 RNA ZREZEIHER  Cluater RHIH—1L
JarEdE, TR amap fLH heluster (method=
LinkMethod), %:KI>XH heatmap.2. {b=Z54,
PHZGANS L, 2] 2 O H BE A ) mRNA LncRNA
WE (B 1D. HE 1R, 2 H4ARAY (k2
A5 HY) TRE S5CBAEE (R 7 RRgEERD

F7 ceRNA (LncRNA-miRNA-mRNA) [H%%.
J#IL mircode H¥EE TR ZER LncRNA [rEEE[R]
miRNA, 5 B #1041 miRNA BAc4E, i@
miRDB. miRTarBase. TargetScan £ & - 5K AH N
mRNA, 5 Bl F 1 mRNA B 4E, )5 Cytoscape
Zxfilzg . miRNA &L, & P {EAMAHE,
miRNA FHERK, KHIZ miRNA 522|550 15
kK P<<0.01 7~ miRNA BB BEEZER.
IncRNA f#1[logoFC|=2 J mRNA [fJ|log,FC|=2.

KASHEE (B 12) B/RDL miRNA HECR T
LncRNA 36 R 32 A1 mRNA T 758 R 3%
TRl LncRNA -7 CHF ) 3 ZAE R 45: HA%EY
PEIEMI T lal (EEFIAIP25). FIMEHE S 1
(GVINPD) . WU 321 5% (OR249P). OR2A9P
& G EEBPZAAR T, 5 e Ak as M EAR
8BRS, AR T 0 LA
RS, TS miRNA 585 F 0AIF i O g B
F%: RHOB FERAHICH) miR-27a-3p B H if
DA B £ L ) 3 B S A%, S I A B R E
ZNF331 W31 X HEA RS miR-140-5p Xf
I 22 W A 5 (0 A5 P R 4 3 B % A A B TR
MO, 0 I 00 F AN AR B s MYC K
5 i & miR-129-5p /K P % P)#H >, I
miR-129-5p /K-FR i CHF B# 5, 5 LVEF
. BRI, EIR TN miRNA AL R B ] H T
5L BH 2 005 1 77 1A B R o) S b B I, N
CHF M7t =%,
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Statistics of Pathway Enrichment For Up Genes
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regulation of actin cytoskeleton
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proteasome’|
primary immunodeficiency
Phagosome- &)
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Parkinson’s disease| ®
Pancreatic cancer e
oxidative phosphorylation? L ]
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natural killer cell mediated cytotoxicity?
measles |

lysosome?| [ ]

inflammatiory bowel disease (IBD)] *
huntington's disease! @
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Fc gamma R-mediated phagocytosis] L

Fc epsilon RI signaling pathway|

fatty acid elongation

Epstein-Barr virus infection|
endocytosis] [

colorectal cancer’]

citrate cycle (TCA cycle)]

circadian rthythm?

chronic myeloid leukemia L

cell adhesion moleculles(CAMs)]
biotin metabolism]
B cell receptor 51gnalmg pathway L
basal factors
bacterial { -».
autoimmune tyroid disease|
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allograft rejection
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spliceosome: [ ]

P

L] 0.04
0.03

= 0.02
i0.0l
Genes
* 6
® 12
® |3
® 24
® 30
® 36
* ® L2

® 48
@54

& 10

NN
|17

RHFHASHABESTH LAERES

3 4 5
Enrichment

BEREEST

Fig. 10 Enrichment analysis of up-regulated gene signaling pathway in western medicine group and Chinese and western

medicine group after treatment
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{222 vs T PE 24 mRNA_Heatmap 2EZ 4 vs A 2541 LncRNA Heatmap
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Fig. 11 Heat map of western medicine group vs Chinese medicine group after treatment
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Fig. 12 Sankey map of peripheral blood gene microarray
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4t RN BT, ATIEAREN, (R
P VA gl (i s 2046 ARAT—iR—0, HARMIZ,
FLZ29E M2 R

FEPRLES FBORHT R, i ARIELRE 3 S
% B (phosphoinositide-3 kinase-protein kinase B,
PI3K-Akt). AMPK i i & 5L R T s 4 (1) i 2%,
RIS SRR GO ERaT I EEAY
TR MR RRIE 0 S I 22 SR 7 Z R A
AR 1 — R AR IRE, R AR
BT UE = R, A “Rem Qa2 FR.
HFVEE H e 25 B ARz 5, Breh
S TS R RS, IR A R P T )R
FIN, GO wAEHTEE R, IRBH 2 I 5 1R
FHRE fAE 2 M gi f 2H 5 R A7 e, FF H DAARAR B 0 A
RNE, DI B e S5 2 Ma eyt
T2 MAPK {5 5% SE B2 — A A 1948 Jd % (48
M I — R A S E R E A U, HEET
KEZHANMI N, MRS JFA% AN 2 = S5 L 309 »
e R P S AR ST, FR AR RS M IEL
EE SR AHAZN, AT R X
R CUngupusgsE . 4. Al T B fErh
BAZCEENIER . A SLIH 7T uEsE CHF nl @it
Wi MAPK A1 PI3K/Akt 15 55@ k"), fiiish -1
TR B S, & SEUm BNk E,

NEZ Bi& CHF [WEEE 1, AliE-S 04
FRAE K, Ao TLAR A AR 3 KY, O LA i 44k
2B R, HEAIZEEL, HHLHIATRES Toll #3244
4/#%R ¥ xB (Toll-like receptor4/nuclear factor-kB,
TLR4/NF-«B) {5530 A0 40 S A ), 42
it FH 38 S0 L7 7 e i 2 8 S 2@ %, /& CHF
Hk B OB YR TR -

Gui 22 5F F2iE SE T3 i3 AMPK {5 558 2% 1
EWE, IS AR (free fatty acid, FFA) ¥
BIRRARH, BRARAREIA ST N Ishik-r i 4 s 5
WA T RE. A LIEHE BN, 75 24 h S S A
KBS ULAR S 72 4, IS0 =k BE FFA
M, AMPK 7E P53 I A B s PR S, b
HE4: 4 1E Cantiphospholipid syndrome, APS) fE{E
it FFA B8R HURIF, FRAK FRA 7ER5 7R IR B
Ifi APS REPEIK CHF AET- XU, CLp 2 ESE, CHF
B WIAAEE R FFA _EIRAKSE, 1 A AEfE
FFA Rl R RERS . CHF [ IR 2 5%, S8t
WLAHA N FFA B8, ATP /b .

AP TR B, T PH 28 A I R it
i) p3-15 LR 24k (B3-adrenoceptor agonists,
P3-ARD I IL D T RIFY I SR IE Im JEIK (type T
procollagen carboxyl terminal propeptide, PICP) Al
I 2 i e i & 2R o K (procollagen TIT N-termi,
PIIINP) & &, Wik O EE, IS O TRE .
25 25 s S5 PO UL B 26 A0 I 5 i 3 GATA
4549 A 4 (GATA binding proteind, GATA4) H#
B TR R B, BRI T AL/ R A, 1A%
OEEMY, SO, 25 BAd, RS
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AL I BYJR A B ORA% ] LVEF. /o0 S U4 A
W 12 Cleft ventricular end systolic dimension ,
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H G 50 BRI AT S I SL B0 45 SR I, Lg%
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st 5 POV IS 0 o 28 A 3 ot 7 38 5k A 92 4 D B
KA F-B (transforming growth factor-B, TGF-B) /
Smads {5 = 18 % 5 il zh Bk s 7 I 520 B 2%
FITEF o

Re i BgFE ALl (fatty acid translocase, FAT) /
CD36T H1 P & B £5 A Bk %% # B -1 ( carnitine
palmitoyl transterase-1, CPT-1) & 2 M55 FFA ¥
BRSCHEEERT, S5O BRI Rt UIRE.
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CD36 AL — s I iz fa S L A EAG 7], 7T n
H FFA (3. ERFFURIL CHF I, Fid 2 ok
S il 5] el D> B VS PR A A T FREAIG, ARSI FFA
(B SRR FH 2 B pg ),

AL APS 7E 78 53 e Al AMPK 3 B8 5% 12 [ 15
# K, FAT/CD36T Hl CPT-1 Mk hi ik, taz
i, Kl AMPK 5 2 D RE R ESL 2R R, It
[F1) FR) 375 A B AT 1) — o 78 70 b BE SR A . R S 3
APS J{y CHF — M RIS HIEYT TBL APS fiEfL
CD36 5 i S WA Lo U FRA IS, oL
WA RV Sk i, ATRe2 “IRiate” s
JEVIH — R 5] 73 AR, e & R [ A RS AT
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fil, HEMEEE CHF MSSREIR .

T A 7 2 O e BB A A AT LD AR R 2
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fxt FFA MRS, ONAIER ATP AREM
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