HHE 20244E3 8568868
NEW CHINESE MEDICINE March 2024 Vol.56 No.6 -9

CETTHTT &

RN S5l 2P S 5TRY ¥k O 2 8 SR 28 524 53 Br

X, KiE, HW, FRE, §ouk
WHRHPEHDKZE, WHK FE@ 250355

[(WE] BH: RARES M ERNB B R Z o FHERRRRBEAIRELEGFXZH L7 Ecm (CHD)
AR ALE, ik AR S RORAN G R -9 BAT RATR ) S BRIl (UPLC-Q-TOF/MS) i AUNE 2k & ¥
B H oy AT 5 R, B Gene Cards 24 % | DisGeNET 2 #% B F ¥ CHD % Ja4E A 324, Jtidid Metascape
FEE NI M ERE \#fr%raﬁw W, M P H-FR -t s AT ERALE W& B, 48 AutoDockTools

BT RIAR L XEERER T, R BAUKNEREG ¥ A pdE RiEoELE E 76 MLF K
o, BB EKIF S AR RS T51 A, KRl kde s 1249 /\, gt ke b E RmMX e SR EE K
FHEEREE 190, AR AK (GO) TEIMBF, AMERLERIEFT M IR N, 3L ER P H
WAER ., mieid ey Edmifdsd; MR ER TR F TRK, w%@, 5T Re s R £ 80 R L R ERK R B
EHE A, haFEEF. TAARSARATHES (KEGG) T ESHT4ER R BAR L 3h kB AR
. RIS 5 BRBARREAL . cGMP-PKG i@ %, 45135 i8% . PPARZ 5%, 5 FHELERET, E£RF
A E B 5 B i 4 a0 ¥ SR B P i BALH BEIRIG FA M SE 2R & (PPARD) . id AL BREARIE T 76 24k
v (PPARG). s ;AR EWEF 24 (PTAFR) . #E# & <4k 2 (ESR2)., #i#tF <4k (AR). £ T8 X 2k
a (RXRA) FiREMEGL £ 88E . ATEA8. 7 (RAR-BAMR) 7R 7T RIFNLESESN. it B
AUNZEZE & F B 7 T Akid L 07E PPARA. PPARG., PPARD. ESR2. AR. RXRA ¥ 5 5505 Sh kAR 1L,
IRS]S A 5 BRBAEAEAL . cGMP-PKG i@ %, 45435 i@ . PPAR 125388 S ILAF CHD #9657 1E A .

[R@iR] Bom; BRNEEGFELG; RiEsH; MEHETE,; 5F308; AFRANAG

[hES%ES] R285; R541.4 [XErtrEmB] A [XEHES] 0256-7415 (2024) 06-0009-09

DOI: 10.13457/j.cnki.jncm.2024.06.002

Interactive Network Analysis of Multi-Target Action Mechanism of Jiujian Gualou
Xiebai Banxia Decoction for Coronary Heart Disease

LIU Mingyang, ZHANG Yang, GAO Li, DONG Zhenfei, ZENG Yide

Shandong University of Traditional Chinese Medicine, Jinan Shandong 250355, China
Abstract: Objective: To investigate the action mechanism of Jiujian Gualou Xiebai Banxia Decoction for
coronary heart disease (CHD) by mass spectrographic analysis, network pharmacology and molecular
docking techniques. Methods: Ultra—performance liquid chromatography—quadrupole time-of-flight dem
mass spectrometry (UPLC-Q-TOF/MS) was used to identify the components of Jiujian Gualou Xiebai
Banxia Decoction; the targets of CHD disease were found according to Gene Cards database and DisGeNET
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database; Metascape online analysis website was used to cluster analyze gene targets and pathways; a
network diagram of Chinese medicine-active ingredient—target interaction mechanism was constructed;
AutoDockTools software was used to complete the molecular docking of target genes and key active
ingredients. Results: A total of 76 chemical components of Jiujian Gualou Xiebai Banxia Decoction were
identified by spectrographic analysis, 751 medicine-related targets and 1 249 disease-related targets were
obtained by database screening, and 190 potential targets were obtained by intersection of the two. Kyoto
Encyclopedia of Genes and Genomes (KEGG) enrichment analysis results were mainly related to lipid and
atherosclerosis, fluid shear stress and atherosclerosis, ¢cGMP-PKG pathway, calcium signaling pathway,
and PPAR signaling pathway. Molecular docking results showed that the protein represented by
Peroxisome proliferator-activated receptor & (PPARD) , peroxisome proliferator—activated receptor
v (PPARG), platelet activating factor receptor (PTAFR), estrogen receptor 2 (ESR2), androgen receptor
(AR), and retinoic acid X-receptor a (RXRA) showed a good binding ability with three active ingredients,
namely demethylhomopterocarpin, Garmin and Cyclo (leucine—tyrosine). Conclusion: Jiujian Gualou Xiebai
Banxia Decoction can achieve therapeutic effects on CHD by activating targets of PPARA, PPARG,
PPARD, ESR2, ARand RXRA, lipidandatherosclerosis, fluid shear stress and atherosclerosis, cGMP-PKG

pathway, calcium signaling pathway, and PPAR signaling pathway.

Keywords: Coronary heart disease; Jiujian Gualou Xiebai Banxia Decoction; Mass spectrographic

analysis; Network pharmacology; Molecular docking; Action mechanism

geb O (CHD ) A2 Fi et bR 207 Jik ok 1 A 1k 5 | k38 s
7% ol P 26 BT S 2 A MO IR, (o O O
AR S PO Y 20200, o ELC U459 H
BRETRREE TR B, #iF 2020 4F, CHD %
ATRERE 1139 7. (F A - JEIERHE) 104 0K
A, BbodE, MRS, B TR, TR I E
o CRIEARHE - M) ok “Mos, Mo FHHA
i, AWIBSRIEAL, ToAEEs " SR BT
Fl5%” A&AFE CHD kL, MBI A, %
L KAR . B MR AEA S e, SEEHMEH, A
W o (4 BRI - RO R A AW KRR ) ]
B CHBAREN, M E, REEALERESGE
2" BRI . AR M, v B E
BHATA . AR B, DAL ) BN 338 (2 = i kAT
BIT . BFRERWT, R FE E %697 CHD B8 H.
SRR T R 4RI A, 4 TR 56 fi) CHD B
R R 5 1 2RI, G IRIT UL T8 FR T
JrZE o WAEA T PRI T HOR@E PH . 425 BAT%
ER . AP g (BEEmg) h ik, MK

A, LR OKNFEE, I R LI S
R, ey R o 2 AW, 1E
FPLEIEEATE R, RS T hEAM AR, WXL
PRBLR 2558 ) 205 . 2238 AR A A0, M2 2Y
HEEN] LUR TR 255 0 2 iy . RSP AL,
A ARAME ARG B S GRS 2, (H
SETEEFE )5 i AT A A — SE AR P B, ™ R T
W 245 245 B2 jig OO VR O MERRPED, ITARSK, BRSO
FR K S, Hon] 5% 0 43 B v 25 42 5 B o
A2 B AT AR5 SR FH R e 0 € T — DU T
K AT B[] AR R A (UPLC-Q-TOF/MS ) 43 #r i B
Flk 2 A ARy, 2 4% 25 B2 wiE 5
BT EETFB, W56 7 CHD BIAEFBL 2
R0, MEAR T BN ZE5E (2 = 77697 CHD
P25 ERNE ] BR P LHI SR S i S %

1 RIS

1.1 UBEEIKF 1260 B S A kU 6230
VAR ST I AL (S5 Agilent 24 7)), HALO 90A C18
%R (2.1 mmx100 mm, 2.7 pm, EE AMT A ),



HHE 20244E3 8568868
NEW CHINESE MEDICINE March 2024 Vol.56 No.6 -1 -

FA1604N Y 0.1 mg HL T K VFE(_ LR &Rl 22U A
B2y ®] ), Centrifuge 5420 fif # % .0 Ml ( f&# [H
Eppendorf 2y # ) , B D24 UV 4 7K {¥ (Merck
Millipore ), YM-080S i 7 4 (I 7 B A B
NE) . HEE. OB, WR (g2 sopk A e B %
MHERRAF), SN LC-MS 9.

1.2 HRHRE RE. A, EREEKA R
J g iR 2 A FR A /A7, B A 2568 Bl i AR rp B
2R 2R 2y 2 e h 25 2 0 B = P R AR R B2 A T
FEFIPEAR

2 WRAZE

21 BERINEEAFEAHE BIAKEUNE 24 ¢
HPE 12g, #EH 9 g MoK 700 mL, _FiRAREE T
2RI 1 h J5RE L h, B2, DAt
UE, FRANACKIE 700 mL, EELFERE, §I3F 21K
UEWOIT AR 2 250 mL, il A O AT R R 2
RGN

2.2 FGHHAEIE WU RN (2 B s
O 1 mL, ABEZSRURTERIL, W B R
B H-80°C, ELZSE 1Pall T, 48 h JGBUHZETHE
i, KE I 100% B EE 1 mL, #7540 min,
12 000 r/min &0 12 min, H R, i 0.22 wm &
FLUERR, BIASIP R 3 11 2 337 TS i

23 WHREBABS ST Ofi%&MF. HALO 90A
C18 ity , WzhAH-0.1% WK A (A) -2 G
W (B)BABEVEE (0 ~ 10 min, 2% ~10% B; 10 ~20 min,
10% ~20% B; 20~25 min, 20% ~45% B; 25~30 min,
45% ~95% B; 30~35min, 95% ~100% B) , ¥ i
0.3 mL/min, # 25 °C, KPS 265 nm, 254 nm .
310 nm. 325 nm, AR 2 pL, @RIE&AM. RH
HLE 25 B IR (ESD, B FURHL R 3.2 kv, B4HE
PIRFE N 350 C, F54LTE 35 psig, HEZHEIE 175V,
BT URIEE 350 °C, TR E 8 L/min, B4
JLFEl m/z 50~ 1500, ¥§A . MBI M AR R
DL SRS AT R, XFIE . U R A AR I
RBUEE T A

24 BRNRZFAFXEFULERSEE @ildif
[ 61 (CNKI) . PubMed %08 2 20 2 N3E | e .
5 52 A o B Gl b R 2 2 B
JE (TCMID) . A Hl /b 40 +F A& ¥ 0% 1 £ 98
JF (PubChem) . ™1 25 2 4t 24 34 22 504l % 5 73 A 1

£ (TCMSP) K6 R th 25 Gk 2= AR B, i IE B
TR R [M+H] . [M+Na] & 15 7#i X F[M-H] .
[M+HCOOT I 43 F 8 F RS i B B fr [, X 4%
W2 I EATRG TR A

25 HAREFEBFEIUFRAHRS D FEHE
FREL aid PubChem s 28 X0 BN 25 1
A2 Y AL~ o EAT 2R 25 MR, O R HE 5 A
WA . A 24 B 00 0V S AR O B Py . T
i PubChem U4 2 A6 28 15 14 J80 70 Xof o7 1Y) 3 25 4
e T 45K N BOFRAF A SDF A%,

26 HRMEFZFAFEFERERME K 25
H A5 2 /Y SDF A 2S5 A Swiss 24 J%E (hup://
www.swisstargetprediction.ch/) , #FFYIFIEEEE “Homo
2% S O AR i, SR
IERIN S B SRV DL (SEEE LY=a

2.7 FfmtEXEE Sk
N RFEIRAE Gene Cards ZUHE 72 (https : //www.genecards.
org/) . DisGeNET %(#i % (https : //www.disgenet.org/ ) 7
PEATRE AR, Score=10 A5 A i e Y 25 111 o H 45 R UL
B JF1KTS CHD AR CHE A,

28 HY-HEFREABARME 1 BEZHT
H. (http : //www.ehbio.com/test/venn/#/) H1 43 5| 5% AP Bl
JRNFEHE 2 E 5 M CHD M T AL, 2l B,
SR A A I 1 A ] B B Sy 1 AR R B 112 3R
CHD HY/EHI#EL AL

29 WY-EERS-BRMEEBEERST
H 245 10 355 S0 R R B T A R DR A TR A5 0 )
A Cytoscape 3.8.2 f, H i 24— PE A3~ ri L
YEM %%, {fi H] Network Analyzer LI REXT 32 22 1 M 153
BEAT AT, 1A R IMUR A (degree) YRR
210 ZEBFR-ZEBHREE (PPl) MEEIRINEE
BESH  BAEHIEE S AL 2 Metascape 1E28 7047 K
vl (https : //metascape. org/ gp/index. html#/main/step1) ,
HENT PP 46 K HEPRIAR AR (GO) 5 3 i 55 PR 5 B R 4
AR (KEGG) & 4RI Hr, I U I A7 nT L
feo ¥ GO WA A YR . A T
T RE B9 AH O HE 45 5% A OmicStudio M 3 (https : //www.
omicstudio.cn/tool) FE1T Upset 43 M1 2 &, i 156 78 B
JREFE R YE CHD ) R 87 U508,
211 SFxdEE [ TCMSP B R T 801
RO HY 3D 45, AR-AE R SDF #%3X, il OpenBabel

. ”
sapiens ,

LA “coronary heart disease”



HHE 2024435856556
12 - NEW CHINESE MEDICINE March 2024 Vol.56 No.6

B R S A% KR O mol2. 7E PDB AL
J (https : //www.resb.org/ ) H K 22 PRI A5, ) o i ok
251N “Homo sapiens”, $A20 88 519 3D Z5H9 (- 17
3 PDB #& 2., fii [l PyMOL viewer #4371 I F2 (7K
O3 F KBe . i AutoDockTools k4 X #1845 4 3D
SR PEAT I A AL B, B grid box B T A BB L
iz 17 Autogrid 2 J¥ #4175 — R X iz A&, i H
Genentic Algorithm Bkt 85, 217 AutoDock
FRFPHEA TS0 —RAHEIZ S . G4 A aE, A4 B s
=5 kJ/mol RIATIA NS48 0Ty, 5 0 0 4 19 45 45 37
1474 PDBQT #8 A SC )5, 14 PyMOL viewer 4
HEAT AT AR AL B

3 MRER

31 BRINEFHAXEFUERSSH K E
TR R SR IR B I (TIC) WL 1, 7EIE
TRy 0T I BN B 128 2 b S o0 48 58
76 My, AL IR R TR B ) 59 4
Py Bt B AU S Y 17 MUY .

A

x106 [+ESI TIC 3f8 Frag=175. 0V jiujianjischun-p.d

1234567 8910111213141516171819202122232425262728293031323334
Counts vs. AHEMFE] (min)

x10 € [-ESI TIC 378 Frag=175.0V jiujianjiachunnd

1234567 8910111213141516171819202122232425262728293031323334
Counts vs. SREEMH] (min)

E:OAEBTFHEKX; BASTFHEKX
B 1 ERREHERFEEF UPLC-Q-TOF/MS 434k TIC

32 ZY-KimLRIEMAEA RN E
D42 W I VR R A 603 A, B PR FTHE A
1401, TP EAEHIS 62314y, £ E 51520/ L
751 4~, CHD $ESHsc4E, LA HH5 1249 4~ 4
il 45 R (& 2), WADRERE 2 %5 CHD [y
MBS Ja AR A W AEVE FHHE A5 190 4

33 HH-FEUMS-MEAMEHE KINE, o

TP S AE AR S5 A Cytoscape3.8.2
A G22I S, 190 ST FEAE I 255 B X bz i
52 ANTEER A S 5 M L, WK 3. WREVE
A AR A TEPE R, 10 S RE S 20 DL
B A, HEIIX 10 S B0 2 P BT SR E 1 2F
%A% CHD IR E By, W3 1,
34 PPIMERINEEEESHT WAUREMAH
T PPT 45 5 R, o 94 A0 B S XA M B A
I, 300 20 AL T 458 H Z R EAEM Y, UL 4,
Horb g0 A R (L) - 18, B R WL EE 3 G
a(PIK3CA) . MEB R Z R (ESR)2 S5 8L OB HE
ZEE . GO WHEMS A, YRR T &
W R RSN B B TR L AR T RS 0 OF
WA AL L R R B rh TR . A
Gy FUIRESE R BV e 2 F R K SR BTG PE L BRI
A M RGE%, KEGG IAEE BT 4s R 18
KNGS sh bkl RERE AL . AR BTN 77 5 B koK RE
fifk . cGMP-PKG i . #5{5 5% . PPAR {5518
H, DLIE 5. Upset W1 R, W N S5 R4ES &
(A SO AP TE B G, 12 A SR R SR S e i
A, R HER R ZIR(AR) . ESR1, ESR2. %
PR K% TH3(NRIH3) | ik S Ak 0 A 184 51 90
Z AR o (PPARA) | 2 48 Ak Wy il 44 384 5 ) 00005 A2 1K
8(PPARD) ., AL S YIIE 3214 v (PPARG) |
I/ ME LT3R (PTAFR) . 4i4% D %A (VDR) .
AR X Z K a(RXRA) . 2T FE 3C1(NR3CL) |
MR K% 3C2(NR3C2), WL 6.

GXBD CHD

1059

Size of each list

1249

1249

624.5 751

0 _ _ >
GXBD CHD

E: GXBD. BANE#GOFEZ A
B2 #Hy-ERiEAEaTER



HHE 2024E3H%568%F 61
NEW CHINESE MEDICINE March 2024 Vol.56 No.6 - 13

ot3%
BEIRTE Lo /
e $8e5%°39% 33
'5'. L) °.‘ . o )
333303333
efipe / Pl s i - 2
® & ©.g e
sz.z s s:1 ; : W -®
P.c' . 5
x8s X84 w‘u‘.: . . ‘ . /*/ .‘ . . .
- ® o @® ¥
xes ® @ ®

E ORGSR AR R 190 AR EEREE, AREGL). EG(XB). FFE(BX)HAHE S LR EH A = F A 6 &R
%, GBAREL FF A Ry
B3 HH-FHERS-BaMEE

F1 FEANEFERFEFTEEERIEER

4’5 TEPERL S KR degree fH
GL21 VY iR JE 41
GL15 KImig JEE 39
BX5 IR - B =R HEE 37
BX23 9-4 TR WHFE 35
GL8 ESUE IS JRE 32
GL7 ik JRE 25
BX15 PR 25 7 ik WHHE 24
BX4 H UM ER - 2R) HHE 24
GL20 A LR JZE 22
BX1 2-(mkhg—2-3)-5-(2,3,4- EEE 20

TRE-T -1, 4-E0

4 PPl M%&E

3.5 SFx#E X U347 GHEHAY 12 RS TP CGEEAR-TATR) . Rl R | AR
AW PDB ID FIELSL5H, Ml S AR ATR BRI RES R RE R, RS T T 11 O]
o ZEERES-5 kl/mol FR A BAFIAS A 1EME, A% W&, WA 2. T RHER TSR ILIE 7.



HHE 2024435856556
- 14 - NEW CHINESE MEDICINE March 2024 Vol.56 No.6

A GO enrichment analysis B GO enrichment analysis
response to hormone] ° FOR membrane rat] ° R
regulation of inflammatory response - ° de-7 side of membrane | ) 0.08
regulation of hormone levels ° 3e7 extracellular matrix o 0.06
positive regulation of cell migration | ° 27 perinuclear region of cytoplasm ° 006
circulatory system process.| ° fe? focal adhesion | ° 002
regulation of MAPK cascade ° 0 vesicle lumen.| ° 0
response to lipopolysaccharide ° Iytic vacuole | °
response to xenobiotic stimulus | ° receptor complex-| ™
response to extracellular stimulus. ° endocytic vesicle | °
regulation of secretion-| ° ficolin-1-rich granule J °
cellular response to nitrogen compound ° peptidase inhibitor complex | .
response to wounding - ° apical part of cell | °
response to decreased oxygen levels | o endoplasmic reticulum lumen | °
regulation of cell adhesion. ° '_'“’;’ge' phosphatidylinositol 3-kinase complex, class 1A_| . Number
negative regulation of cell population proliferation | ° 03 nuclear envelope ° ; 1"
response to inorganic substance ° on transcription regulator complex | ° 02
cellular chemical homeostasis ° [k early endosome ° o
small molecule biosynthetic process | ° tertiary granule | .
cellular response to chemical stress - . postsynapse .| °
response to steroid hormone . . blood microparticle | .
005 01 0 02 04 06
C GO enrichment analysis D X .
KEGG Enrichment Analysis
serine hydrolase activity [) FOR FDR
lipid binding ° 8.3; X  Pathways in cancer ° 0008
heme binding ° 0o Lipid and atherosclerosis . ° o
nuclear receptor activity ® 0.004 Fluid shear stress and atherosclerosis ° pyost
carboxylic acid binding ° 0.002 Proteoglycans in cancer. [ ] 0.002
RNA polymerase Il-specific DNA-binding transcription factor binding ° -0 CGMP-PKG signaling pathway ° 70'
protein domain specific binding ° Calcium signaling pathway. °
kinase binding ° Neuroactive ligand-receptor interaction °
peptide binding ° PPAR signaling pathway. .
protein homodimerization activity ° Diabetic cardiomyopathy. °
adrenergic receptor activity . Arachidonic acid metabolism .{ .
hydrolase activity, acting on ester bonds ° Rheumatoid arthritis °
antioxidant activity > Transcriptional misregulation in cancer. °
oxidoreductase activity N f“fgbﬂ A FnlA dlgesﬂonf and absorption | . Number
heparin binding ° e 15 Chemical carcinogenesis - DNA adducts. . .
lipase activity . 0% Th17 cell differentiation . 19
protein serinelthreonine/tyrosine kinase activity ° @3k Epithelial cell signaling in Helicobacter pylori infection . @3
virus receptor activity . Parathyroid hormone synthesis, secretion and action . [ KK
hormone binding . Antigen processing and presentation { .
G protein-coupled receptor binding ° Bile secretion { .
Steroid hormone biosynthesis .
0 02 04 06
01 02 03

E: A AMEAE; B afgslk; C. o FH4k; D.KEGG g &4
5 GO 5 KEGG E&EnH==E

. *2 XBERSHEIHESSTFHEEER

»
‘At
=] s A
e G5 i 0 e

50:0008269 lpidbincing ( kJ / mol )
GO.0006725 response fohartone

» GO0017171 serne hycrolase actvity N
oo ramoni I PPARA  AMZERE  -591 x

® GO001012 extracelulr matix

00045121 membrane.at

PPARA  EMEHE -5.85  ASP-419,HIS-416 Fl GLN-413
PPARG AT -5.61  HIS-266 #l ARG-280
RXRA  Fli%fz -5.58  GLN-275 #ll ALA-327
AR i -5.57  GLU-681 #1 GLY-683

ALA-748, ARG-752, GLU-681,
PRO-682 HI VAL-685

7 ESR2 I, -5.39  GLU-305

I GO0098552 side.of membrane . _

[ 8 PPARD LR =536  MET-440
G0:0017171.serine. hydrolase.activi .

— e 9 PPARG  FEEMIZ 507 LEU-453,LYS-457 Fl CLN-454

I G0:0020037.heme binding . [ 10 PPARD il i% @ %? 509 ALA-414 1 MET-417

B GO0008289.iid binding [ . 11 RXRA TR 255 TR, -5.04  GLN-275
I GO:0009725 response.tohormone @

)

60:0098552 51 of membrane:

Intersection Size

[ " I o)

- G0:0045121.membrane.raft o A s ﬁ; N -
[ 6 M Gamemam)

B G0:0031012 extracellularmatrix .

) @
Set Size

6 BERNSIEMMHMARSFHEBSTEELR 51249 4~ CHD $USURSE AR, RIS 259 - IS TEAE
FHFE S 190 4~ 25 WoR, 52 N6 M4 5 e R

4 it FHHR g5 A X N AR, 3 ok 2 — 305 1 i 43— A I 45
AWETEHG 751 D AURZEE LA EREA 0B, EmEEE, ArEEHm. HFCEm-



HHE 2024E3H%568%F 61
NEW CHINESE MEDICINE March 2024 Vol.56 No.6 <15 -

E: A A Z A5 PPARA sT4E; B. Wt Z A5 PPARG sH4:; C. M@t Z 445 AR sH4; D. A=t Z A5 ESR2 xF4;
E. B et 2445 PPARD t#:; F. At EF a5 RXRA *T48; G £ %48 £ 5 PPARA H4; H. £ 5848 &5 RXRA *F4E;
L3 (BAM-BEAR) 5 AR xT42; J. £ 88 %55 PPARG #4%; K. i 84845 PPARD %

B7 S4FxEREE

B ZIR) . WAMER . A R R I AR5 (1 H A58
M) CHD % #0  1) R BEIE Moy o o, 385 55
R EA AR S A B, 8 T
KR . H B EEIE AT . SAE RN AE CHD
KR B EEWER, Mg IR A T -
a(TNF-a) . IL-6 5542 % 1) L APIESE 5 CHD
RIH SR, AR AL, S5l SRR nE MR
R R AN 740 TNF-a, IL-6 Fl IL-17A, Ei8HT
R F 1L-10, KAEW T 55T 40 B 05 M A M
PR I 2 5 i — A B AT P AT RAE I R SR AE W
Wi, AEFEAE I, PSR i — Ak Z (NO)
(RS CAT S IS, A S L R 2R A2 AR T fil 5 0530 T Y
T T B M AU T NO IS T A 5 R A
% CHD AIRITAEF™, 35 (5 2R - 2R ) & —Fh
A A5 B K, A 0 /I SR

FH, AEIEILIE PI3K/AKL B BURIEN, A%04
J¥ CHD™, SRR — PR AR IR, BT iR
FIHE AT AR CHD %50 I 0 5 B S8 09,
S PR A ELAT B AR R S P R AR A, BB A5 A
07 O TR 4 R R A -9 (MMP-9) [k, B
I I Hh MMP-9 JK V-4 # 3 CHD £ 55 15", A
5T & B, R IR T o 0% PPARG 4% CHD 9
R R, T RN 2 v R i S
FHEE. WMEHM . FCEAR-TEER) . IR .
AR TR S 16 1 R e i) CHD (R iE 7

SRR AAZ I BTN ZEE 12 E 7 P84 CHD 1%
TEVEFIALE, AT T GO, KEGG & FE5 T
AR B, cGMP-PKG i #% 5 1] 5] & 2 ol i
BPIR, BT cGMP-PKG 18 % Jf [ 9% LDLR
FERIFRIE, W R 2 AR Bl K P e A A i A %



HHE 2024435856556
16 - NEW CHINESE MEDICINE March 2024 Vol.56 No.6

H 1 (LDL) AJ 22 fiff oA R 53 1200 80 388 T 5 0590 mT 40 o]
A8 S L AP ) 5 30 T 5 | & B i A A, sk
M4 P84 CHDRY,

ARG, Upset MHT4s R /R, MEWES
g BT 45 & A7 e &Mk, Hh AR, ESR2. PPARA %%
12 A E SR SR A O S B A A XX 12 4
%0 B0 0 55 T RN 2 11 2 B R B E M oy AT
Gt . AR ER IR 6 ML S5 L 3 AN E
WAy %4, 4135 PPARA. RXRA. AR. PPARG.
PPARD. ESR2, H:H', PPARG 5 RXRA J& T %k
MR, e 3h ks FE 6 4 & BL I i i S 5
HeA D MEHFSEIER], PPARG 5 RXRA 7E CHD £
F1AY T 55 200 6L 0 2 JUL 240 i 22 55 /KO 34 S T
B, MRS LR IEAH] T CHD BE s,
PPARA. PPARG. PPARD J&JI§ & (110 . AE &
i JNE RN Y R B R F, n] Sy oG 2 A
YER R EBWUA RSG5, &5 CHD /9 &0 U,
MEBFEALPESL N CHD A R, AEEFAE CHD
Sy L ADTRP B35, 160 I B R A i 8
FH™, ESR2 Wl 5 MEM R IFAT R RIS 5, MR
KO HIE A AT DLGE it K2z & ESR2 T HUVEC Hol
FEH(GP130) YKk, 1 GP130 /& 1L-6 54 {5538 i%
TR S R, LE S KR R RE Ak 18 1 5%
S HRS OGS PO, MEV R T dE ek G B AR IR
Z & GPER HI SR-BI # il LDL % Ma#=/ER, nI X}
CHD &2 2] 3 B A WA 7 AR P, A, il
SRR, AMEFM. ACREAR-MEAR) B 5L
O AT R4S A Re 1, B0E 73X 3 Rt o nl R
3 3 5 ] 9 2 B N R R R 4 A,V AR 2
F2E B i CHD XF 245 51 i 2 1

ZE I, AWE5E3E ) UPLC-Q-TOF/MS 4 A X i
B 3 11 2F 23 0 6 1 o EA TR, 3 FH o 24%
22 5 00 T R TR AR 2 58 2 = 0]
eI T P R . JE T IR R4S A 1Y O T B CHD,
R G SEE DT 25 SRR BT T CHD A1l RGBT 42 (1t
B SRR BES AR

[5% 30k]

[1] SHAYA G E, LEUCKER T M, JONES S R, et al. Coronary heart

disease risk: Low—density lipoprotein and beyond[J]. Trends
Cardiovasc Med, 2022, 32(4): 181-194.

2] LM AE ey Crb L i R B A ) 20200). oL
i A A, 2021, 40(10): 1005-1009.

[3] kAP, JET ALKI-LDL3E BTN 5 1) 5% B2 ox-LDL
5 S B9 LA PN B 2 A 0 B A FIALEID]. BF R AR ERZG R
%, 2021,

[4] ITH. JRFEFE 2 B N e £ O DI RE 56 11l R
WL CUAERBAAIN, 2020, 10(25): 32-34.

[5] =i, B, T, S JNEEEE A 7T Apoe )
/N BRIk ok R B AL BT RS FLRI S )). TP EE 2SR, 2020,
48(2): 25-30.

[6] d R, rik. g2 e BT T e A IR R o R B ).
2, 2020, 51(8): 2232-2237.

7] Bifd, BREJE. M2 H A b BRI BRSO E ] b
MR R4, 2021, 35(5): 1-6, 13.

(8] FRMRA, Piddk, BEME POl HORTEh TR h AR REL).
ST, 2017, 36(5): 579-587.

[9] TYAGIAM, GAUTAM A K, KUMAR A, etal. Medicarpin inhibits
osteoclastogenesis and has nonestrogenic bone conserving effect in
ovariectomized mice[J]]. Mol Cellular Endocrinol, 2010, 325(1-2):
101-109.

[10] KAPTOGE S, SESHASAI S R K, GAO P, et al. Inflammatory
cytokines and risk of coronary heart disease: new prospective study
and updated meta—analysis[J]. Eur Heart J, 2014, 35 (9) :
578-589.

[11] MANSOORI M N, RAGHUVANSHI A, SHUKLA P, etal. Medi-
carpin prevents arthritis in post—menopausal conditions by arresting
the expansion of TH17 cells and pro—inflammatory cytokines[J].
Int Inmunopharmacol, 2020, 82: 106299.

[12] SHI € C, LIAO J F, CHEN C F. Comparative study on the
vasorelaxant effects of three harmala alkaloids in vitro[J]. Japanese
Journal of Pharmacology, 2001, 85(3): 299-305.

[13] INFANTE T, COSTA D, NAPOLI C. Novel Insights Regarding
Nitric Oxide and Cardiovascular Diseases[J]. Angiology, 2021,
72(5): 411-425.

[14] XIAN M H, JI S L, CHEN C, et al Sparganin A
alleviates blood stasis syndrome and its key targets by molecular
docking[J]. RSC Adv, 2019, 9(65): 37978-37985.

[15] SANDERS T A B. Protective effects of dietary PUFA against chronic
disease: evidence from epidemiological studies and intervention
trials[J]. Proc Nutri Soc, 2014, 73(1): 73-79.

[16] K8, “Eweth, tdk, 2. BEEH MMP2 A1 MMP9 76 564K 3 fik
SR AR A AL PO JUE T S8 3 PP B I PR T D] AR R A A (R 2
), 2019, 38(1): 51-56.

[17] SHABBIR M A, KHAN M R, SAEED M, et al. Punicic acid: A



HHE 20244E3 8568868
NEW CHINESE MEDICINE March 2024 Vol.56 No.6 - 17

[18] MANNINO F,

[19]

[20]

[21]

[22]

[23]

striking health substance to combat metabolic syndromes in humans|J].
Lipids Health Dis, 2017, 16(1): 99.
IMBESI C, BITTO A, et al. Anti—oxidant and anti—
inflammatory effects of ellagic and punicic acid in an in vitro model of
cardiac fibrosis[J]. Biomed Pharmacother, 2023, 162: 114666.
INSERTE J, GARCIA-DORADO D. The ¢cGMP/PKG pathway as a
common mediator of cardioprotection : translatability and mecha-
nism[J]. BrJ Pharmacol, 2015, 172(8): 1996-2009.

LAN T J, LI Q F, CHANG M, et al. Lei-gong—gen formula
granule attenuates hyperlipidemia in rats via ¢cGMP-PKG signaling
pathway[J]. J Ethnopharmacol, 2020, 260: 112989.

OPIE L H. Calcium channel antagonists in the treatment of coronary
artery disease:

clinical use[J]. Prog Cardiovasc Dis, 1996, 38(4): 273-290.
ESCANDON P, VASINI B, WHELCHEL A E, et al.

fundamental pharmacological properties relevant to

The role of
peroxisome proliferator — activated receptors in healthy and diseased
eyes|J]. Exp Eye Res, 2021, 208: 108617.

GIAGINIS C, KLONARIS C, KATSARGYRIS A ,

et al .

Correlation of Peroxisome Proliferator—Activated Receptor-gam-

[24]

[25]

[26]

[27]

ma (PPAR-gamma) and Retinoid X Receptor-alpha (RXR-alpha)
expression with clinical risk factors in patients with advanced carotid
atherosclerosis[J]. Med Sci Monit, 2011, 17(7): 381-391.
GUSJ, LIUMM, GUOZR, etal. Gene-gene interactions among
PPARa/d/y polymorphisms for hypertriglyceridemia in Chinese Han
population[J]. Gene, 2013, 515(2): 272-276.

LUOCY, POOKE, TANG B, etal. Androgen inhibits key athero-
sclerotic processes by directly activating ADTRP transcription[J].
Biochim Biophys Acta Mol Basis Dis, 2017, 1863(9): 2319-2332.
ZHOU M, DAI'W, CULY, etal
expression in HUVECs by regulating ADAM10 and ADAM17 via the

Estrogen downregulates gp130

estrogen receptor[J].  Biochem Biophys Res Commun, 2020,
523(3): 753-758.
GHAFFARI' S, NABI F N, SUGIYAMA M G, et al. Estrogen

Inhibits LDL (Low—Density Lipoprotein) Transcytosis by Human
Coronary Artery Endothelial Cells via GPER (G-Protein—Coupled
Estrogen Receptor) and SR-BI (Scavenger Receptor Class B Type 1) [J]
Arterioscler Thromb Vase Biol, 2018, 38(10): 2283-2294.

(FTAEZR 4% > bR, )



