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To Explore Mechanism of Xinmaikang Tablets in Treatment of Atherosclerosis
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[Abstract] Objective: To investigate the potential pharmacological mechanism of Xinmaikang tablets
in the treatment of atherosclerosis cardiovascular disease by using network pharmacology and cell experimental
validation. Method: The components of Xinmaikang tablets were searched by BATMAN-TCM database and the
active ingredients and potential targets were screened. The atherosclerosis related disease targets were searched in

GeneCards and online mendelian inheritance in man (OMIM) discase databases. The therapeutic targets were
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obtained by mapping the intersection of the tablets and disease targets. Therapeutic targets were uploaded to
STRING database to construct protein-protein interaction( PPI) network. Cytoscape software was used to create a
"drug-active component-therapeutic target" network map, and a network topology algorithm was used to screen
key action targets. David software was used for gene ontology (GO) and Kyoto encyclopedia of genes and
genomes (KEGG) function enrichment analysis. The key targets of drug therapy were validated by in vitro cell
assay. Result: A total of 19 active ingredients, 132 potential targets and 4703 atherosclerotic disease-related
target genes of Xinmaikang tablets were retrieved and screened, and 84 intersection targets were obtained. 3 key
therapeutic targets of Xinmaikang tablets in the treatment of atherosclerotic diseases were screened, including
Calmodulin 1 (CALM1) , voltage-dependent L-type calcium channel subunit alpha-1C (CACNAI1C) and
Phosphatidylinositol 4, 5-bisphosphate 3-kinase catalytic subunit alpha isoform (PIK3CA). A total of 313
biological processes, 89 molecular functions and 53 cell components were obtained by GO enrichment. A total of
40 pathways were obtained from KEGG functional enrichment, including purine metabolism, renin secretion,
CGMP/PKG signaling pathway and so on. In vitro cell experiment results verified that Xinmaikang tablets can up-
regulate the expression of CALM1 and CACNAI1C, down-regulate the expression of PIK3CA, so as to inhibit
the activity of inflammatory response, and play a therapeutic role in atherosclerotic diseases. Conclusion:
Xinmaikang tablets may treat atherosclerosis cardiovascular disease through betulin, methyleugenol and other

compounds, through purine metabolism, renin secretion, cGMP/PKG signaling pathway and other pathways,

which acts on CALM1, CACNA1C, PIK3CA and other targets.
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Fig. 1 Effect of Xinmaikang tablets on human aortic endothelial cell protein CALM1,PIK3CA and CACNAI1C expression
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B di , D-Fr M, 57 ORI AF 36 19 N6 PRl or o
H P M AR O R IR S A )RR B0 A T LA

fdt BRE 20 B o 7 B W) S5 5 v 3P B L IR RE A AR TR A AR
b U S E Y ME R i 3 — b FLER = RS
HpUE S HL A R AICTE [ R AR B 04 A, BE B 3 B ik
5 A0 B, AR SE AN ) IR A 2
/N B Bl kR BE R AL . F 9k BRB-E A b i
R SN D N AR 7 O R (AR TR it A )
S JIE [, G T SRE B 0 AR TR B, R IV U AR A T
fig , o3 A R A, B AE 22 Bl ik ok A R Ak Y AR
FHP . DAy A 0 38 o 1 ) 352 56 -3-F O 0 R B
ik 46 i A 3 J i (HMG-CoA ) 1% M, U8 12 IH [ 2 4=
o RZWFFRYIFFHOR R BA )iz P b %
I o i ot B R 0 i i A5 L B sh ik o RE A 1R 1
TERP,

A BT ARG 132 4% 245 XA 97 3l ok ok B 4k
1) ¥ EAE FH AR A, 30 ik o R £ 1) R G I s 35 PR AT
4 703 4,0 Kk B R 55 3l ok s A B Ak 1T 00 B A 32 42
Wik 2 R A5 84 AR M AR o A BIF S rh N 1 2 A
T AR FHRE 555 20 Ik o A W Ak AL 1 A G, L b A
1% 184 1 57 & PIK3CA , PIK3R1, i 5% /&K ADORAL,
W Bz i % % /K NR3C1, CALM1,NR3C1, # £ %
T 25 A2 AR Tk 0B 3Z & CHRM2, ' |- B 38 A2 1
ADRAI1B,ADRA2A % . B8Pk 5 B8 il JL-T- 7T LA £k
JIT A ) W TR TR 118 K ik s , A 1 TG L BB R N A
R B OBE A o Lboan B AR R pS3 i S 00 B TR
(Wipl) Al 2 5 Z2 B 58 i AH OGP0 19 S 2 96 15, SCRR
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A= 2 5 g kool BE R Ak i fRUY . BF9E & B PHPS (4§
S5 A S R0 R R 35 e v R R % 7R ER 1) AT TS AN
S IR T S R VLB 3 UG 15 S 0E B, 4 o
FEE WG 44T it e L 1 B2 %) % Wk B 0, AR 9 UK AT it O
B TR B Pk ok R 5 Ak 0 SR L F 5 A 3 A a3 e
P 198 /K O 50 i B 0 RURS: S E AH OGP
JI A A N 40 A P TR A T, T A L,
o B R AL A R R L 2 50 e AR, R B
Pk 56k Ik It G B ot 0 4 I DR S5 56 E B
iy 26 il W 166 G = W R I 1T R A AR 0 T fig RO
332 AE IR R 9T ek AR Bl Ik o A R Ak PO RS .
W R R LA Tz B I e S
Z PR, Rl B 40 5% Ak, BE 1k BoAR iy AR, T
P Wbk T 2 238 B BEL DT B A A0 BRI I I A L AR
Uik % G B P AR E SN e B G RN ) A Y
If HLRE™ ok i 4 A 2% A0 IE T AR 97 o0 i 45
W o B BR AT LN a0 B0 46 L Bk 0 AL o
B RS AT T 0TI S sl koo v R R A2
BEHIE B, #8107 51 & Sh bk o AR AR AR B g R B
B B,-AR FLAT JE 5 BECIT, te st 0 T RE M 7E il
2 o ML A TR o

KEGG il [ & 4 45 3 Won , AR, B % 4
W, cGMP/PKG 15 53 J% , cAMP {5 53 % , 10 5k fiE
Zfil AR ERR I E I E N EE AR LS
AF 5 000 0 A 5 SRR RN A o Ik 0 K rT RE O 2
Pris v s  E ) B AR . R R, cGMP/
PKG 5 5 F% , cAMP {5 538 % 38 o 52 ) g 1 1038
XF g KA R T AR R, BB R A b L IE R 5%
ik AP B BRI S A A 0 45 RS
WA HARZG A R A
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PIK3CA,CACNAIC, MR “ 254 -1k 5 4§ 457 9 2%
P, 3 S 30 A5 ) 3 2252 2 25 WAk A ) 1 HE R R
FEVE R R T A A R AR o 38 o 4 B S 2
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CACNAIC i H R KKV kAR B35 0% 1L A4 i
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ZTFE ,CALM1 5 CACNAIC % 1 ¥ H A7 3l 4 5
SV T T B3 TR UR R A7 4R B 1 PIK3CA IR REAIL,
Hnp % sh ok oh B B Ak 90 A BRI T AR .
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FR T B KOS FE AL B 22 o) 2 B A L £
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