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Abstract: Objective To observe the therapeutic effect of Dangi San for patients with coronary artery disease
(CAD) of qi—deficiency and blood- stasis type, and the effects on vascular endothelial function and vascular
stiffness. Methods Sixty CAD patients of qi—deficiency and blood-stasis type were randomly divided into control

group and treatment group, 30 cases in each group. The two groups received secondary prevention of CAD,
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additionally, the treatment group received oral use of Dangi San, the treatment lasting 12 weeks. The changes of
clinical symptoms scores, blood lipids, ankle brachial index (ABI), pulse wave velocity (PWV) , nitrous oxide
(NO), endothelin 1 (ET-1), and adverse reactions were observed in both groups before and after treatment.
Moreover, the effect of Dangi San in improving vascular endothelial functions in CAD patients of qi—deficiency
and blood—stasis type was verified by network pharmacology. Results (1) After treatment, the clinical symptoms
scores in the two group were decreased (P <0.01 as compared with those before treatment) , the decrease in the
treatment group being superior to that in the control group (P <0.01). (2) After treatment, the low density
lipoprotein cholesterol (LDL—C) and total cholesterol (TC) levels in the two groups were decreased (P <0.01 as
compared with those before treatment) , but the difference being insignificant in the two groups (P > 0.05). (3)
After 3 months of treatment, the ABI level in the treatment group was increased as compared with that before
treatment (P <0.05) , and the ABI level was also increased in the control group, but the difference being
insignificant (P > 0.05 as compared with that before treatment ). The PWV level in the two groups was decreased
(P<0.050r P<0.01), the decrease in the treatment group being superior to that in the control group (P <0.01).
(4) After treatment, the ET—1 level in the two group was decreased (P <0.01 as compared with those before
treatment) , the decrease in the treatment groups being superior to that in the control group (P <0.01). After
treatment, the NO level in the two group was increased (P <0.01 as compared with those before treatment) , the
increase in the treatment groups being superior to that in the control group (P <0.01). (5)There was no significant
difference in incidence rate of adverse reaction between the two groups (P> 0.05). (6) Dangi San has possible
effects on improving vascular endothelial functions in CAD patients by affecting multiple pathways such as fluid
shear stress, atherosclerosis, cell apoptosis, p53 signaling pathway, hypoxia— inducible factor 1 (HIF-1)
signaling pathway, c—type lectin receptor signaling pathway, ErbB signaling pathway, interleukin 17 (IL-17)
signaling pathway and relaxin signaling pathway. Conclusion Dangi San is effective for improving the clinical
symptoms of CAD patients of qi—deficiency and blood-stasis type, improving vascular endothelial function and
vascular stiffness, which is possibly just the action mechanism.

Keywords: Dangi San; coronary artery disease; qi deficiency and blood stasis; vascular endothelial function;

vascular stiffness; network pharmacology
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Table 1 Comparison of baseline data in CAD patients of the two groups (x+5)
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Table 2 Comparison of the clinical symptoms scores, blood lipids, vascular stiffness indexes and

vascular endothelial factors in the two groups (x+s)
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Table 3 Data of key compounds in Dangi San
Ry MOL ID ety 0B(%) DL AlgP FEMH
S NIy MOL000098 quercetin 46.43 0.28 1.50 226
LA B R MOL000422 kaempferol 41.88 0.24 1.77 67
LI B MOL000354 isorhamnetin 49.60 0.31 1.76 33
=t e MOL000358 beta—sitosterol 36.91 0.75 8.08 31
F1& MOLO000006 luteolin 36.16 0.25 2.07 28
=kl MOL000449 Stigmasterol 43.83 0.76 7.64 23
F1= MOLO0O07154 tanshinone iia 49.89 0.40 4.66 21
W MOL000378 7-0-methylisomucronulatol 76.49 0.30 3.38 17
F1= MOLO007049 4-methylenemiltirone 34.35 0.23 4.33 14
F& MOL007088 cryptotanshinone 52.34 0.40 3.44 14
F+& MOLO007108 isocryptotanshi—none 54.98 0.39 3.59 14
S MOLO000392 formononetin 69.67 0.21 2.58 13
F1= MOL007093 dan—shexinkum d 38.88 0.55 2.83 13
F1= MOL007145 salviolone 31.72 0.24 4.05 13
SR MOLO007041 D6 40.86 0.23 4.16 12
P& MOLO007098 deoxyneocryptotanshinone 49.40 0.29 4.32 12
& MOLO007100 dihydrotanshinlactone 38.68 0.32 2.77 12
F1= MOLO007119 miltionone | 49.68 0.32 3.33 12
HIC MOL000380 D3 64.46 0.42 2.64 11
F= MOLO07111 Isotanshinone Il 49.92 0.40 4.66 11

B2 FEHMEROFREENEIIENEED PPl MKE
Figure 2 PPI network of target proteins of Dangi Sanin
improving vascular endothelial function in patients with
coronary artery disease
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Table 4 The key targets and topological properties of Dangi San in improving vascular
endothelial function in CAD patients
Gt K b HRE Ak D R AN D R Ak
o A ke || e more ave| % T mor ane| % e dow A
IL6 64 0.107 0.690 [|[RELA 39 0.024 0.596 ||CASP9 27 0.003 0.542 ||NQOI 20 0.008  0.509
VEGFA 58 0.058 0.661 ||PPARG 38 0.023 0.586 ||AHR 27 0.010 0.540 ||CYPIA1 20 0.006 0.495
CASP3 57 0.058 0.661 ||NOS3 34 0.026 0.571 ||ICAM1I 26 0.004 0.540 ||PRKCA 19 0.010 0.522
EGFR 55 0.065 0.665 ||[MDM2 34 0.006 0562 |[PARPI 26 0.022 0.524 |[|HSPBI 19 0.006 0.512
MAPK8 55 0.053 0.653 ||HIFIA 33 0.014 0.565 |[|[NFKBIA 25 0.005 0.534 [|[NCOA2 19 0.006 0.512
MYC 53 0.038 0.645 [[CASP8 33 0.011 0.565 ||GSK3B 24 0.009 0.542 ||CASPI 19 0.004 0.512
ESR1 50 0.031 0.634 ||APP 320077 0574 ||CRP 22 0.009 0534 ||PLAU 18 0.003 0.509
FOS 48 0.066 0.626 |[|NR3C1 31 0.010 0.562 ||NFE2L2 22 0.012 0.529 ||GSTP1 18 0.011 0491
CCNDI 48 0.021 0.612 ||PGR 31 0.008 0.559 ||CYP3A4 22 0.015 0.527 ||SLC2A4 17 0.003 0.500
AR 44 0.035 0.606 [|CAVI 30 0.010 0.556 |[[VCAMI 22 0.004 0.519 ||LPL 16 0.004 0.500
ERBB2 42 0.020 0.606 |[[MCLI 29 0.004 0548 ||[NCOA1l 21 0.007 0.500
x5 ARHBEROREENRINGEXREETER IS T
Table 5 Functional information of key target genes of Dangi San in improving vascular endothelial
function in CAD patients
FRD) B PR pii el R
Biological Process (BP)
G0:0016907 G protein—coupled acetylcholine receptor activity G 25 BB ZBEAEIZ ARG 5.34E-08 57.14
G0:0034349 glial cell apoptotic process e B A A H 1 7R 3.46E-06  23.53
G0:0061419 positive regulation of transcription from RNA B I RNA BRGEG TS 3 75 4.94E-06 50.00
polymerase Il promoter in response to hypoxia SR IEPH T
G0:0036480 neuron intrinsic apoptotic signaling pathway in 1 S R A TN AE TS 2.04E-05 33.33 3
response to oxidative stress SE R ST
G0:1903376 regulation of oxidative stress—induced neuron EALN A S M A ITNAETS 2.04E-05 33.33 3
intrinsic apoptotic signaling pathway {55 IR
G0:0003057 regulation of the force of heart contraction by R 2E AR SR ORI T) 2.91E-05 30.00 3
chemical signal
G0:0097084 vascular smooth muscle cell development A H WA & 1.08E-04 20.00 3
G0:0046886 positive regulation of hormone biosynthetic WMEAYS B IEM RS 1.08E-04  20.00 3
process
G0:0007213 G protein—coupled acetylcholine receptor G B IR S WE 32 (5 6.94E-06 20.00 4
signaling pathway T i
G0:0007197 adenylate cyclase—inhibiting G protein—coupled MR R L ) G A BB 1.91E-07 44.44 4
acetylcholine receptor signaling pathway O TRARARAZ 1A A o
Molecular Function (MF)
G0:0098531 ligand—activated transcription factor activity BRI % S R 16k 1.75E-10 11.63 10
G0:0016907 G protein—coupled acetylcholine receptor activity G & FIBEE ZMEARBRSZ AT E  5.40E-08 57.14 4
G0:0097199 cysteine—type endopeptidase activity involved in 2§ Bt Z R N IREEIG 12 5 6.96E-07 18.52
apoptotic signaling pathway T {5 il
G0:0015464 acetylcholine receptor activity CTBRIRATEAZ A 175 3 6.01E-06 12.20
50:0001091 RNA polymerase Il general transcription RNA B A 11— s s e i 2.10E-05 15.38 4
initiation factor binding FoEL
G0:0043295 glutathione binding A H RS A 8.72E-05  21.43 3
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G0:0099589 serotonin receptor activity 5 RN Z RS B 9.78E-05 10.53 4
c acetylcholine binding CEENRmESS & 1.61E-04 17.65 3
G0:0004935 adrenergic receptor activity B AR ERE ARG Bh 1.61E-04 17.65 3
G0:1904031 positive regulation of cyclin—dependent protein £ Jjtl J& HH 25 11 22 B/ J5 R 1.75E-04 9.09 4

kinase activity T P P T

Cellular Component (CC)
G0O:0045121 membrane raft A 1.51E-10 4.08 18
G0:0098857 membrane microdomain JEAIX 1.57E-10 4.07 18
G0O:0099056 integral component of presynaptic membrane 5 fle T B ) 2L S 4 3.34E-05 5.94 6
G0:0031264 death—inducing signaling complex T ERESE A 1.36E-04  17.65 3
G0:0099055 integral component of postsynaptic membrane G i Ji5 1) £ B A 3.62E-05 4.64 7
G0:0031093 platelet alpha granule lumen ML/ o A 1.91E-04 5.68 5
G0:0043679 axon terminus o R s 2.76E-04 4.05 6
G0O:0005901 caveola B 5.84E-04 4.46 5
G0:0009925 basal plasma membrane B o 2.85E-03 6.38 3
G0:0000307 cyclin-dependent protein kinase holoenzyme AT 40 6 B 8 O Y 4 4.92E-03 5.26 3

complex iS5

®6 ARHAEBOFREBEMNENRINGEXRETNBRERSN
Table 6 Analysis of KEGG pathway enrichment of Dangi San in improving vascular endothelial function in CAD patients

Associated  FEREL

J¥5(ID) PSR AR PfH Cones(%) (/M)
KEGG:05418 fluid shear stress and atherosclerosis TR BTN AN kR ERE 1 7.08E-11  11.51 16
KEGG:04210 apoptosis g1 o8 5.40E-10  11.03 15
KEGG:04115 p33 signaling pathway p33 {5l 527E-08  13.89 10
KEGG:04066 HIF-1 signaling pathway HIF-1 {7558 % 1.23E-06  10.00 10
KEGG:04625 C—type lectin receptor signaling pathway  TUBERE R A2 AR5 i B 1.76E-06  9.62 10
KEGG:04012 ErbB signaling pathway ErbB {5538 % 2.66E-06  10.59 9
KEGG:04657 1L-17 signaling pathway IL-17{F5 i % 5.66E-06  9.68 9
KEGG:04926 relaxin signaling pathway /N LE Y ERER TN 1.33E-05  7.69 10
KEGG:04218 cellular senescence MM 1.41E-05 6.88 11
KEGG:04659 Th17 cell differentiation Th17 434k 1.79E-05 8.41 9
KEGG:04064 NF-kappa B signaling pathway NF-kappa B {5 5l i 5.31E-05 8.42 8
KEGG:00980 metabolism of xenobiotics by cytochrome P450 443 PASOXTAME M CHTER  8.97E-05  9.21 7
KEGG:04068 FoxO signaling pathway FoxO {5 &l i 9.46E-05 6.82 9
KEGG:04370 VEGF signaling pathway VEGF {5 5 il % 1.68E-04  10.17 6
KEGG:05416 viral myocarditis FEHEOIIR 1.68E-04  10.17 6
KEGG:04725 cholinergic synapse JIELBRRE 5 filk 1.70E-04  7.14 8
KEGG:04920 adipocytokine signaling pathway et s 240 e PR 153 3.99E-04  8.70 6
KEGG:04662 B cell receptor signaling pathway B 2 AZ A4 (55 38 4.66E-04 845 6
KEGG:04620 Toll-like receptor signaling pathway toll FEAZ A 53 1 6.31E-04  6.73 7
KEGG:04622 RIG-I-like receptor signaling pathway RIG-TFEZ (55l 298E-03  7.14 5
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