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Abstract: Objective To study the mechanism of Yiqi Fumai Lyophilized Injection (YQFM) in the treatment of cardiovascular
diseases based on the network pharmacology platform. Methods Based on the preliminary studies and related literature, the
structural core of YQFM main compound was selected, and the molecular target protein docking was simulated by DRAR-CPI server
to screen target. The obtained information of target was annotated by the KEGG database, and the access path was analyzed in
combination with references. Cytoscape 3.6.0 software were used to construct the “compound — target — channe — network”
integration model of the target, and the mechanism of YQFM in the treatment of cardiovascular disease was also be elaborated.
Results A total of seven compounds were screened: 20 (s) -protopanaxatriol, oleanolic acid, 2'-hydroxyl isoophio pogonone A,
ophiopogon B, Ophiogenin , schisandrin A , and schisandrin B, mainly corresponding to 127 target points, such as GASP, AKT, INS,
AKT, GSK3 beta, INK, GSK3 beta, ERK1, ERK2, etc, as well as MAPK, AMPK related cardiovascular function and glycolipid
metabolic pathway, TNF, mTOR related inflammatory signaling pathway, etc. Conclusion YQFM achieves the regulation of
QiYinLiangXu symptom and other cardiovascular disease treatment mainly through the cardiovascular protection, inflammation and
immune regulation, glucose-lipid metabolism intervention and other pathways. The network pharmacological method can be used to
predict the network mechanism of the main active ingredients of YQFM conveniently and systematically, and provide a research
direction for the treatment of cardiovascular diseases by traditional Chinese medicine.
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Table1 Compound-target information of YQFM
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Table 2 Cardiovascular disease-related path classification information of YQFM
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Peroxisome Chemokine signaling pathway
PPAR signaling pathway Fc epsilon RI signaling pathway
Cytokine-cytokine receptor interaction Fc gamma R-mediated phagocytosis
Hedgehog signaling pathway Hematopoietic cell lineage
Complement and coagulation cascades NF-kappa B signaling pathway
Rapl signaling pathway RIG-I-like receptor signaling pathway
MAPK signaling pathway T cell receptor signaling pathway
Tryptophan metabolism TNF signaling pathway
Acute myeloid leukemia Viral myocarditis
Focal adhesion FoxO signaling pathway
WEHRAC AMPK signaling pathway Adherens junction
Fructose and mannose metabolism Apoptosis
Glycolysis/Gluconeogenesis PI3K-Akt signaling pathway
Insulin signaling pathway Ras signaling pathway
Type 1I diabetes mellitus Regulation of actin cytoskeleton
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mTOR signaling pathway Thyroid hormone signaling pathway
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Fig.2 Network diagram of YQFM for compound - target - pathway



L¥#issatz. Drug Evaluation Research 35 413 38 201843 A *395¢

3 YQFM ;&7 0 M & f5fm 8948 XA 5 2 4

AT T, OO0 F 25 SR B
W M HTEAY . BRI ERAE ST AA
SER A E DL B AR S SARORE . AR SO H O
MAFHOCHE K 40 4%, AL YQFM AJ il sk 4ol
ERGATIES . A A A m % FERACS . fe
AR SO AR FAHDGE R LS S Tl
LR AT THRAR BRI H 11
3.1 O IMETHEEHRKIBEE

2 ZETEAL R (I (MAPK) 2RI — Pl
JERSF IR, S5 ZFThRe, GRG0
B SHCRIERS A . IR ARG A AR 3 Fh R
MAPK {55l %, 702 ft4 MAPK i, c-Jun
R AR EEE S (INKD Al p38 MAP i i
(p38). MAPK ##us Gt Ndlifukz, F3—Lei%
SR TR AL, A5 T A LA 5 41 N (e
L0 MBI R AR R 2 D) 0, HARE 5l %
UL 3a.

W RIL, MAPK 805 o ol 5 S 145 P %2
I B 23 A R SR ZE R - CTNF-a)« 41 A %5-1
(IL-1) ZERAER T, A3 PRI g b 2 980 2%
8, WIS W 8o IR, MAPK i % (1)
WS 2 22 Ph A I DR 15 S 0P UL PR A R T
B3R, TR T ERK KIRBERIL K, S
SIS SRR ) SE R 2, AT 3 380 T 1 A1
W LEIRAT RS o Li U500, YQFM 18
Y H-F MAPK 3 %+ ) NF-xB. STAT3 F1 MAPK 14
AT, PR OB A T, T AT AR YT O
UL,

Ak, CACN BRFIR0E v (A 41 = A2 K i
TR Ca® IR, PELANMIAN Ca® B b, ik
IG5 PN S AN MBI PR3 N, In s T s 4 i R B
AN M55 P9 Sz 40 M (G B, 33615 T Y B2 T e R 4%
13, Yang Z5M szt 25 LI, YQFM nl @it 1Y
Ca” HIZERAR A S AN T, MRS Lo UL
I35 S (0 ) 5238 . 2 S 2 U R A e i T
YQFM figit it #7174 399 Ca™ Wi, Sk -
BRS04 B Bl AR FELA .

AHIFTEI0T P 288 73 BT 5 R o, 20(S)-JR N 5 =1
Je TR A T AR G S50 % o ph s
M YQFM  HsehCa I 22 4 = A T 1) 24 280 43
ZRWTUAZ. M (RREGEZ) Piddia s “d
WML Ik, 205 B AT vl REE R T

I35 P R A0 R 7P LA B, R0 3 1
W, IR Tt RS S iE L ThRE, KDL T g il
Ik B2

3.2 RAEHEXKIBEK

TNF-a /E4—FrEZ M4 RE 7, TUFEF2
FRANIB NS S IE S, BREARMET.. FA3E LA RIE
R o 0 JEIE S NAE O LS 2R G 5005 Pt B A
g, misaR AL E (NOD 2 nl i
TEFIE VLG R A & 5K, S sh It &
FIARARG IR T 2R 1 =45 4ORE A i i 44
R & Ry IN=RT 378 S 18 4 A S P ST S i )
B IR . TNF-a. TL-1 2540 Ho A1 SOE Rk 34 n p
F A b 40 G B 1 7K BE 1 4l AR S
TNF =4%& (TNFR) #]4}2f) TNFR1 #1 TNFR2 P4 WF
A, JEAGH) TNFR v A S KB R, IR
BRI (RS, T 2R S 2P [
TNF 30 (305 a5 i Traf3 (072 %4k, IFS5 AL
KR B IR 1 (TAKL) TERESY), dt—
WGE IKKs, R NF-«B WAZ WK, SERE
B AN (] 3b)

Yuan 5 OSG R BL, 35T BRI
—HMAAGH (COXD &% NO fEMim i 241, Ll
FH AR L 5 PR i B i A i) sl kA il s
Rt 1SN, Tan 251 Td Western blotting %,
YQFM HJ 18 il 143 TNF-a 175 (UL N 2 EAhy926
MO RAEE K, AR OIS VRS E ] -

PR I (T L VAR (T R TR s 0t Vi A PN
THEA SR AN . A0 i g vh ok A i 455
R GBS, PRI bk EL A0 PR A R A2 s
O 288 SR A3 Wit A1 SR SR i e U, iy s g A
WEFCIER, YQFM nJ AT R PG M8 Py 2 A K A7
(RIEIE, Th v P 40 G T 268 B BT -1 R of 7 2 i
& JEE ARE-9, M AR SERE KWV o

W0 26 2 BRAE IR A0 AT R I, VR T SSEAH DI %
B I LAY 22 SRR T 22 A 1) 2 6 e A A
A\ FA N B T4 B 0. HUILHEN YQFM h
X s TR BRI 2 A 4 IR 2 BRATE
FRY], FAEAFEMM R ITRERY,
RARFLL) th R 224 BAT “FRYREM . V5HAEE
(I ThR, AR 3 B R Pk S, Y e
BENE AR A5 A HEAEH o
3.3 HEREMIAHEES

U FLBh ) TR A AT T (mTOR) A& — P



* 396«

L¥issatz.  Drug Evaluation Research 35 41 % 35 3 ¥

201853 A

JELRST I 22 Z I/ I A IR B 1 N, 7T 434 mTOR
H4% 1(mTORC AT 2(mTORC2), H:Ff mTORC1
PATIR A B B R I A B
R, mTORC2 25 T i 40 Hu B 2L A et . il i
AT 2 FIET: . mTOR J@EE AT UL4H AR
AR PR B R /U KT s 3 8 A7 vy FR) G, e ) R A
B VER - AKT AT LAy 8% PDK1 #1 mTORC2
Wik, WS )EH AKT @ Rk GSK3. FoxO
FWE M mTORC, e 25 41 A= KA 1745
AR, mTOR 175 538 BT L4 1 R 2 I
i B B AT A, BERR1L Y mTORC1 4 it
WEEAESY TSC1/2, i 40 b & i
Feu 15T A MR YERR AN AR I I RE RS, ¥
Bh4 i (47522 (181 3¢) . Guo P4 YQFM R
% B Z N mTOR (MWL, S2AR Ja) s il 57T
Froli g, RN . 2R
WFFUHIESE T YQFM  HAT 4Ede O JULRE B 1R~F 4 Al
e O I RE AE -

PRAFERTEAL B (1 (AMPK) J&—Fh i =
BUEA, Mo Py 3 ADNWALIA K, EEAZ
Jforh B A B B U T AEH . AMPK AE 4 fig K

(®) 2-Hydroxy

AT T WG, R A P ) e A VSR 2
mTOR b 440 ATP A sz, BRGS0 i)
AMPK 7] #15] mTORCI, 4k ifiy 338 5 [ 1 A 53 g AR
PEAMEEE I AMPK IS 0] ff TSC2 TR, [A]E: 14
17 mTORCI FILhEE™ . 8 LA e 45 o 2 4 £ B4
I, 4 i AR Re AR 330 AMP/ATP LE% T},
BEI AMPK gt &3, i b iR #i A bl s 8k 4
(GLUT4> 1 PPARy G 1 1o (PGCla),
B ATP ¥ A2 B LA B i 2> ATP 1) ¥ FE R Wik &2
AMP/ATP Lt (18] 3d). Kt AMPK figf i it
RC A 2 B, U5 0 B T RN JU LA 2E
FEORERERT . Li PFE T YQFM
IS AMPK S-SR AR ZRAR Lo JY Lk 1l 7
WS S0/ RO B ke B R A

Wz 2R L IR, S A IR A A DG
25300 T F BT 20(5)- NS =l FFIURIR
TR HER. R T4, N YQFM H42
FHIRF X RIRAH F 2R 40208 “ KAbe S,
SENKEEE s Tk HAT “USahe, ai AR, £h
Bl R, A RE RIS 2RSS i
AMPK KT e AR “2837 I H kP,

(a) Classical MAP kinase pathway ~ JNK and p38 MAP kinase pathway /-isoophio-pogononeA PN TNF/LTA
GF TNF 11 3. 206) ] B
- - . Oleanolic acid Ophiogemn ..
P : ~ TNFRI1 TNFR2
P o T
RTK CACN CA§P lLIR/,,
# / i TRAF2/5% JNK AT p38
Ras (o157 i '
; i 74 NIK TAKI1 h_,\.m].m. i
Al : AKT TAK1
PPP3C H :
ERK JNK
Proliferation differentiation, inflamm
Proliferation,differentiation (Apoptosis)
(C) 9 2'-Hydroxy-isoophio-pogononeA
Schusandrin A Ophiopogonone B .
Schisandsin B .Ophiogenin 1 —— 20 (s) -protopanaxatriol
- e ' . .-==-7 Oleamc acid
L Wnt. TNF Ins [IGF sl
' P ' INSR ~ CTF1
i TR P13K(PIBK-AKT signaling pathway
LR S TR

- : Cytos]
mTOR-*™ ~
K1/2 ppK 1 e Cell survival

J ’%m’] ORC2)

AKT

GSK3B TNFR E

TSC1/2

mTOR@TORCY)

_ sphagy
a phagy
Protein systhesis

GC --» Inhibited glycogen synthesis
hway el
PDK1 f‘:’ AM PK —4 HMGR --» Inhibited protein synthesis

4 R srEBPIc
AKT FOXO  §
FAS

s A\
TSC1/2  PGC-1 Repressed fatty acid synthesis

Rheb

, Tob
mTORC1
i

ncreased autophagy

3 YQFM HMER#HEIREE

Fig.3 Pathway mechanism of action schematic for YQFM
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