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Abstract

Objective: To explore the material basis and molecular mechanism of Fangfeng Tongsheng Powder
in treating hyperlipidemia based on network pharmacology and molecular docking. Methods: The
targets of Fangfeng Tongsheng Powder and hyperlipidemia were screened from the TCMSP and
GeneCards databases, and the common targets of Fangfeng Tongsheng Powder and hyperlipidemia
were obtained through interaction. The “Chinese medicine - component - common target” network
and PPI network were constructed using Cytoscape software, and the key components and core tar-
gets were screened out. The common targets were subjected to GO and KEGG enrichment analysis
using the DAVID database, and the molecular docking of key components and core targets was ver-
ified using the Schrodinger Maestro software. Results: 777 targets of Fangfeng Tongsheng Powder
and 3337 targets of hyperlipidemia were screened, and 290 common targets were found. The “Chi-
nese medicine - component - common target” network analysis showed that the key components
were quercetin, luteolin, kaempferol, etc. The PPI network analysis showed that the core targets
were HSP90AA1, STAT3, AKT1, PIK3CA, PIK3CB, and ESR1. The GO enrichment analysis mainly in-
volved responses to external stimuli and protein phosphorylation, etc. The KEGG enrichment anal-
ysis mainly involved pancreatic cancer in insulin resistance-diabetes complications and lipid me-
tabolism and atherosclerosis. The molecular docking results indicated that the key components had
good binding ability with the core target proteins. Conclusion: Fangfeng Tongsheng Powder may
intervene in hyperlipidemia by acting on proteins such as STAT3, AKT1, and PIK3CA.
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e I IMLAE (Hyperlipidemia) fE A I IR A 25 AL BOAZCo BB, 2 Sl Kk S A A58 A4 28O ML 7903 FR A S
SERERIER1]o EERG PRI TR, MR R OSBRI 400 AN FACTAERE, BTG FH a
KRB L 40.4%, HEIERLEH(2] (3], REMITRAMIRIGA M2, EFEE. JUE L
IR 7 8 S AN RSS2 PR ) 7 AN Y, ok i AR 8 B 2 v A8l B 22 4 R U SR (4] Bl KUl 21
W CEIIRTT) » HBIR JFIIT. RRESFEZ RPN, B “REXUE” 220, DI FER I H T
ST A R AR ) e S e B AR ZEELIS]-[8]0 WRIBIETEARIE ST, %07 W] 2t e G ML, H
I Z oy ZHERTERARIE, ARG ST VEME LR GEAT LR E B .
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2. EMEHE

2.1. BERBEBUEER S REAE AL RR R S0HE

FIF TCMSP %4 FE (https://tcmspe.com/)f 2 B RGBS HH 11 BRP 2B X NE . 2. K¥E. &
ALORSBE. AL BRI, HELL RIT. MR )RRy, JRREE DRI R EE(OB) > 30% M 2K 2
(DL) > 0.18 fifiife AL & 405 AR5 4 0 i t 104k 5 R Al fE Pubchem (https:/pubchem.ncbi.nlm.nih.gov/)
AT R, 53] SMILES 55 518%1 N\ SwissTargetPrediction (http:/swisstargetprediction.ch/)iF47 ¥ & T
b

2.2. FE SRS MEERIHE S

PL “Hyperlipidemia” %, £ GeneCards (i (https:/www.genecards.org/) 345 = i fILAE 1) 4

23. “hE - R - XEEAT MERIHIE R KR Y RTHEIE

T TR 3 8 55 RS £ 5 AR B R R e AR USE ) JE R HE 55, 22 Venn . Bol A2y R 48 5
S5 RIEASN Cytoscape B, M “Hzy - sy - FLEEES” M2%, RIE degree A ik My X id
S HPT A HILE A DR A4
2.4. PPI REAIHIE B Az D EE s B Thi%k

KL EIEE S R4S & STRING 0¥ % (https://en. String-db.org )47 0871, BREVIM AN, /DN HAFRE

WEA “highest confidence” (>0.9), #AJ53R15 8 A EAEPP)MZE . A5 tsv LT N Cytoscape 3K
At — B AL, FRiERE CytoHubba 4814 MCC SiE T2 O 88 A .

2.5. GO ThEE XM KEGG Bl EE ST

AR ILFEBE S DVAID #lE, PIFIRE NN, P <0.05 NimEFM, #H17 GO Az
(BP). 7> T IHRE(MF). M50 (CC)R KEGG B = &0, il i 78 28 W sl 347l M4 .

2.6. O FFHHERNE

FIH PyMoL2.4.0+ #0735 4% O B8R F1EAT Schrodinger Maestro 73 F X142, 70 Hr H 454 0%
A GG BAER . i PDB 5 % (https://www.pdbus.org/) A% 0L R ([ =4 SR GERIVE R
SR AR . SRJEIEIE PubChem ¥4 FE F#OCH KA 1) sdf2D S5 ok 7Rt emiik . 2 5 FI A
Schrodinger Maestro A1 FL AR A2 AR HEAT 73045 . 5 J518 H Discovery STUDIO2019 3444 731 0 4%
S5 RBEAT AT
3. F{R
3.1. BIRBERAEER S

BT TCMSP Hudfs e 0 305 1 XA 25 IR A Rl 70 B AR SR SRR TE A 7t i I I AE RO/ - b AT 4 78
JEFLERB KEE B 777 NE R 2 1R E R T B X 2 R R TR AR R E R
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Table 1. Active ingredients of Fangfeng Tongsheng Powder
= 1. BRBERUEMER S

TCMSP ID W& F BRI F B ik H

MOL000098 quercetin 46.43 0.28 PEF REE. ERL JOF. HE
MOL000006 luteolin 36.16 0.25 FBREE. ER. REMEL. RO

MOL000358  beta-sitosterol 3691 0.75  RR¥E. fEr. ERL A, CHEL P HE. R
MOLO000449  Stigmasterol 43.83 0.76 BEF BREE JRIT

MOL000422  kaempferol 41.88 0.24 BREE. BET. HOE. EE

MOL000173 wogonin 30.68 0.23 R, B BIR

3.2. BIREEE SR MEANERER

2 TCMSP Hudhs e x B WOl SRS Ve HEAT SR AR, INBRE RAE R IL3RMS 777 M. 2
JA M Genecards %4 4% 1.2 Wik S5 AFHMTAE R, e RIS OM AL AL 3337 > IRJE K PIE B R L
P BRI BRI, VEAR LIRS 1o LA KO ST T e A IV 78 B 1 290 o

B R 2 H = BE M. E

3047

(79.7%)

Figure 1. Intersecting targets of Fangfeng Tongsheng Powder and hyperlipidemia
B 1. B5RUEZ RS AR ME A &L =

3.3. PPI M5 #h

FIH STRING #i#i 22 % 290 /N [F]#E 5 33047 PPT W48 20 M7 o ARG K tsv U3 N Cytoscape 34 At
— BTk, PR LI 2.0 B REIT Degree HIEATAZ 02 R R IE - 45 53K B HSP9OAATL. STAT3.
AKTI1. PIK3CA. PIK3CB. ESRI1 MM Z&rRAZ.03E R, BIARE XE 25T & g IUAE FOAZ O 2.

3.4. “h#h - RS - LXER” MBS

{EH Cytoscape BAFHIME “ 2 - sy - FLIFHE A7 W4, K2 P2, AT R S 5 Nt
ATAIARAL, VRS DL = . R 3R BIAZ O 23 it B 2 (quercetin) « A2 B2 (luteolin)« 11123 M (kaempferol)
%2 (wogonin) .
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Figure 2. PPI network of common targets
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Figure 3. Herb-Component-Target network of Fangfeng Tongsheng Powder
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3.5.GO #1 KEGG BES R

WL 23\ DAVID 704, #2M8 P AT HE . B ThBE(BP) & ALY 7 &4 2 H b Je. M A K2k
WHE TP ER TR . AL - GHRRSR . PRI E « 4RI T A OB 3 DR R PR B A 1
o XEAMEVERIB RN . AT TR IR (CORT 7 ¥ K % dIRAN RS A AT EE . R
AR EAR A AR AR BTSN IhRE(ME)HT 7 N2 HW M RBERKRIT %
AEE . AT ARG AE K R 7 e s . MRT AR BT p 2 EE. RS S ERLEARM
BRI 2 3R R RIS, 1 R R MRS & KEGG @A AT 10 40 B A5 ML (S T ImE .
JEE ) PO B AR IR S AR - W PR I F AORE h IR E . AGE-RAGE i 5 BRIEAE . FHEE
R 515 5 il . N0 WHRST PD-L1 RIE M PD-1 A0 & s B L AT S B . C TUBEER R M5 Sl s .
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Figure 4. Enrichment analysis: (A, B) KEGG enrichment analysis; (C, D) GO enrichment analysis
E 4. BESH: (A, B)A KEGG BESH(C, D)A GO BEE ST

3.6. oFFHE

BEE NG SikEE AN, DINEHSEGEME, ot HEEmM 4S8, 150
degree 1B i A < JE K (HSP9OAAL, STAT3, AKT1, PIK3CA)#E T X #%. H:H HSP90AAT 5 wogonin X}
M —5.994, STAT3 5 Alpinetin X§ %18 —3.840, AKTI 5 kaempferol Xf %t —4.346, PIK3CA 5
Ammidin XHEN-7.544, P 5.
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Figure 5. Molecular docking. (A) HSP90OAA1 with wogonin; (B) STAT3
with alpinetin; (C) AKT1 with kaempferol; (D) PIK3CA with ammidin

B 5. 9FXHE. (A) H HSP9OAA] 5 wogonin; (B) 4 STAT3 5
Alpinetin; (C) 4 AKT1 5 kaempferol; (D) /3 PIK3CA 5 Ammidin
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4. i1ig

AW FUIE 4 2325 5 0y Pk B 0738, WD HR R T B UGB S0 e R LA T BEAFAE R 2 1oy 2
. 2B RE LSl A 2 - By - SRR - EER T Z4ERIZE, OB XU O] Aeid
IR BT AIE S N A R B A 5 d B ) G BE AT (W1 STAT3. AKTI1. PIK3CA %), Z5T
e i LE s B, AR 2 7 AR T34t T RF23a e 22 5o P I A2 B IRl 26 SRR 5 25 3 )
YR FERR[10]. I BT 07 8 HH A i 2% (quercetin) AR B2 5 2% (luteolin) « 111 45 1y (kaempferol) Al Y 35 %= 2%
(wogonin)ZEETE M R 4, X EL R4 Pl I IE BA PR MR AU AR A o B dn, stz 2 m o o) A O A ] e
HIEREIEIIR p-AAk[11]; AR ZEL IS AMPK 38 Hb g 5 & A 12]; (L 238 Al At
I PPARy FIA K IR 8 WAL 13]o XL 7E R 7 it “pligy - a7 ST R R 8ONE, Gz
FVEMT AKT1 f1 STAT3, LZEMy#ln] PIK3CA, IS5 345 A HSPI0AAL, Ei 1 IEREHIEHZ
ANSREETT A, RILT 252 B B IR R A

HZ 0B R4 s 7 IR 2 T 0 v IR HILE () SGBEATL ), PPL 2% 40 i) i HSP9OAAL. STAT3.
AKTI1. PIK3CA % 6 MZUHE A, XEHE il F 200 LIRS RIE AL 2. STAT3 1R R RAES IR AR
ARSI ph LS ST R AT T 5 A 141 o B XU 2B BRI o0 (U AR R 55 20 T BB L 4 STAT3
fRAk, BHWT IL-6/JAK/STAT3 I8, Jakis i I MUAEAH O g v &ORE[15]. AKTI1/PIK3CA &I %15 5@
PRI ORISR . AR, B R U A (a0 Ll 2R T ) T R0 PISKV/AKT i, 15 Bk & 3 BURE,
BT 2 =R IURE CF BE b MR AR 3560, HSPOOAAL 1E N4 TH1E, S 52 MRS E AT . W
WEREZ BT R LXR. PPARa 522k DiRe, (Rt R [E B AiE[16]. 7T xiiegs Rees ik
M EAE RS B AT, S SRR T — e M MR

M B 5% 9T X S ORI — JORE P48 ISR Y, 9 X SO RS I g & B PTIR S . RS
Bk IEAL IR EE DL K. AGE-RAGE {5 5 @85 2 2@ A TR AR MAE, H—, RS RMPUERE S EET
IRS1/PI3K/AKT 155, 5 AHIFFUUE S5 XU S B LDL-C SN AHRERE, $27R L mT REid i o ik 5
FHURPE AT IIE17]. H =, JER SEIMKORREREILEE, SCBEEN S (M0 AKT1. STAT3)Z 5k
TERG I8 A R RIESF IR, HR7s 1B B L e a kR R AL i FENL I 18], JL=, AGE-RAGE 55
T, 1S A RO L BUG B VIR G, B RGBS MR iR 2 1L A S E s T R e
AGEs JEJ, FEZE G MUAE M8 37 &RE[19]. EAh, GO i Bonfl i B g EET “ X NEVERI B SR
CHEABRRL” SAEYSRE, FERPRGE FEHT BEIE I R AN EOE N BE T, S 54 IR

AHIF T T B 75, W0 B RE T B RO BT BB M R L R SRE PR RS, P R R
STAT3/AKTI1/PIK3CA 5548 i, T R ARBT[20] JE SN A JIE [H BE QA IEHE , M ehess v IR L AE A
SN . SRTI, ASHIE LS F B T A SR A L T, MR A SRR IE, fAE—EN
JRBRE . AR TR 45 S AR 2 S AR A, 3B IR R T LA 2 U B AS ks A%
OVFE S TF RS RIS R G, WA Bh T THB KB F /RS VR I7 I8 1. AR50 RN & 3044 7 BT v AR
FRPEAL TN BRI B CBUSIE” NEESE, EAHRHEI R IRAIRER .

HE&mMHE
PP EE 2R T BT E (YRS 2018MS001); [ 1 2 24 k2 28 BT IE 25 2 B RV I B (4 5
202477.A060).
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