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Mechanism of Yiyi Fuzi Powder in homotherapy for rheumatoid arthritis and
chronic heart failure based on network pharmacology and molecular docking
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Abstract: Objective To explore the mechanism of Yiyi Fuzi Powder in treating rheumatoid arthritis (RA) and chronic heart failure
(CHF) based on network pharmacology and molecular docking method. Methods The active components of Yiyi Fuzi Powder were
screened by TCMSP database, and Smile number was obtained by Pubchem database, then the targets were obtained by Swiss
TargetPrediction Database. The disease targets were predicted by GeneCards and OMIM database. Protein-protein interaction (PPI)
network was constructed and core targets were screened, and GO function and KEGG enrichment were analyzed. After screening the
core components and core targets, AutoDock software was used for molecular docking verification. Results A total of 10 compatible
active components were screened, 403 potential drug targets, 1 112 targets for RA, 2 983 targets for CHF, and 69 drug-disease
intersection targets were screened after the intersection. The results of GO enrichment analysis showed that it was mainly related to
the regulation of inflammatory response, MAPK cascade regulation, response to oxidative stress, regulation of ossification, smooth
muscle cell proliferation, etc. The enrichment analysis of KEGG pathway obtained 236 pathways. The pathways related to RA and
CHF and ranked higher are PI3K-Akt signal pathway and NF-«B signal path, MAPK signal path, etc. The results of molecular

docking showed that the core components of Yiyi Fuzi Powder, such as karakoline, karanjin, stigmasterol, had good binding
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potential with target genes TNF, SRC, ESR1 and PTGS2. Conclusion Yiyi Fuzi Powder has a multiple target effect in the treatment

of RA and CHF, involving multiple biological processes and signal pathways, which may play the role of "treating different diseases

with the same therapy " by regulating inflammatory response, oxidative stress response, angiogenesis and development, cardiac

contraction regulation and MAPK cascade regulation.

Key words: network pharmacology; Yiyi Fuzi Powder; rheumatoid arthritis; chronic heart failure; treating the different diseases with

the same therapy; karakoline; karanjin; stigmasterol
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Table 1 Active constituents and their parameters from Yiyi Fuzi Powder

MOL ID [DEZE S OB/% DL FIEL
MOL002211 11, 14-—F5R &R (11, 14-eicosadienoic acid) 39.99 0.20 b7
MOL002397 Z R 12 346, (karakoline) 51.37 0.73 {iaa
MOL002398 7K 3% B % (karanjin) 69.56 0.34 i
MOL002395 F 5 503 P I (deoxyandrographolide) 56.30 0.31 b7
MOL001323 al-%5 #$ ¥ (sitosterol alphal) 43.28 0.78 B
MOL001494 MV R 2,1 (mandenol) 42.00 0.19 =U
MOL000449 T B2 (stigmasterol) 43.83 0.76 AV
MOL008121 2-H PR B H 7 B (2-monoolein) 34.23 0.29 A
MOL000953 CLR 37.87 0.68 B
MOL000359 4+ #§ B (sitosterol) 36.91 0.75 7 BT
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Fig.1 Intersecting target of Yiyi Fuzi Powder in treating
RA and CHF
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Table 2 Characteristic parameters of main active
components network nodes of Yiyi Fuzi Powder
MOL ID R Ry Bl N E REE
MOL002397 %R %3k (karakoline) 101 0.361 9 0.402 1

MOL002398 7K ¥ J 2% (karanjin) 100 0.3924 0.4013
MOLO000449 5 {7 (stigmastero) 60 0.317 6 0.209 8
MOL000359 45 i (sitosterol) 49 0.3630 0.1053

HL2H 7 (CO A 325 %%, £ BLELHE B A R SR 45 5 7y
T IRE(ME) A 575 5% , W e H E B0 5 1 . MAPK
BB PE AL 2RI E R R ARG 5%
KEGG 18 % & £ 70 7 15 31 236 2538 2% , 5 10 2% 8 i
BoREBESEE R OERBE RN EERS, FEA
JIE Tk LIS 3'- 380 ( PI3K-Akt) 15 5 38 % 38 % . MAPK
XG5 IEEE L H - kB (NF-xB) I8 24 55
2.6 o FIHIERNE

I TR R SRR, T 45 A 0 G AR
SE 5 [RSZ ARGy F SRR 2 (R 256 I AT REME AR, %o
Bt I RGeS /N 26,4 kImol ' 1% O 4 5
O SAMmEamilR3. RGIENEGGE<
-30.8 kJ-mol™ [ Bt 73 S BE mionf 45245 5L, F A PyMol
WAFEAT AT AL . IS EE 5 ESR1 ARSI b, i

ADORAS
TR ..

MBCB1 .

ALOXS i

& t\\i ]\\ 4

RBP4 £F

ENPP1

)
PRI 7

TACR1

/2 T TS : a b i f
5 i Gy ) A ™~
CcCR1 éﬁ;l/” e o
I

ol X
‘\v YP‘%T‘*—%HZE

PrEST

B3 EBMFHIATT RAK CHF £ 23 PPI W 45
Fig. 3 PPI network of targets of Yiyi Fuzi Powder in

treating RA and CHF

¥ 5] 5 His-356 TR A EH . B B4 AR
OBEONEK . T EERMRCA RIS PTGS2 &
FETR 5% % Phe-530.Ser-579 TE R A EH . 2R 5
L e A4 $2 3L W] 5 PTGS2 2 3k R 7% 3t Asp-157.

Gln-327 T A E AP, R B WK 5,



4645 F2H 2023428

%Kl-‘i{.‘[ﬁti Drug Evaluation Research  Vol. 46 No.2 February 2023 © 325 -

-lgP

E 4
Fig. 4 GO (A) and KEGG (B) enrichment analysis of target of Yiyi Fuzi Powder in treating RA and CHF
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Fig. 5 Molecular docking diagram of Yiyi Fuzi Powder core compounds and core targets
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