+ 1760 - $F47% FE8H 2024FE8 8 "éﬁ-i‘ﬁﬁti Drug Evaluation Research  Vol. 47 No. 8 August 2024

ETHIRIZRMMEAEZNIREATAT SEMREZRHGRER
{ERHLH 74

ERE, B BT, EEEY, XA, HER', BEEMN, FWR, EEEE, WmIOR!
L7 R EZ RS, T BT 530200
2. BRI EER, T B 537099

% FE: BR ETEIRIZE, A0 DR AL O I R TT AN L B AR g FH 200, T8 P IR 48 24 BT AR T R
ORI AR AL . Fask DA B SR A SO R 3 7 B AR IR 5 ST & 4 A P e S O R E AR
PR = SCHR B 72 . PubMed. Web of Science &5 H1 4 SCHU 4 22 U s5¢ IR AR 9 STk N85 K8, 1 FH Microsoft Excel 2019 £ 374
WP, FET Apriori SLEHHAT BRI 04T, e SR E=>0.55. BASE=0.9 B0 AR IS L2, T 4 24 T 2
PRIT B EEAL O B AR T 120 A FA L EA5 B 2 70 e LASGAE . 45 R AN 86 B Hix i 7l, ¥ & 1381kzy, R
T 908 Uk, JRIBRIM Zp AT 45 LR ISR 1S 5 )1 . A, Hole. 4046, ARATEATRCEE, LUK 6 Wb 25 41 A% 0
29 0 L5 AT 89 Rl oy A 165 MV AESE A, HA 107 MBS0 M AMEAE RS, R A E 2 2R/ E IR W
I (AKTD. MiEEEA (ALB). MBI IERHEF (TNF). A4 A%-6 (IL6). H4IENK-1p (ILI1B) %, JEH A
i (GO) ThBE/ AT EEW LR R AR ROERE . MRFET S AR, HEENSERA TR (KEGG) Wik
B AR T R LS 33 - R (B (PISK-Akt) . MAPK. IL-17. TNF £55@ % 5% O 25 W 4LiE 77 /< R I AL 26 R 35 4]
MK PG R RN SR B4 BB M R DGR R SR E O AR m A AT B T Ag R g
TE W ANAT AR MR R A R W AL, AR A RO AMA, I BAES TKTHER T MR OAMAH R
ITIETRE RN, NS S8 B T AT SR B F R AR 4 1 Hd 4% .

FHEIR: R UMM AR BRSNS EY TR JIE MIAs Mo s A

FESES: R285.5 XEkFRERE: A YEHS: 1674-6376 (2024) 08-1760-16

DOI: 10.7501/j.issn.1674-6376.2024.08.010

Dosing regularity and mechanism of prescriptions containing Astragali Radix in
treatment of apoplexy with syndrome of ¢i deficiency and blood stasis based on
data mining and network pharmacology

SHI Junhao', QIU Qin', HUANG Chunying’, LIU Xiaofang', GU Baojun', QIN Chunping', LI Pengfei',
MO Huiqing', ZHEN Hanshen'

1. Guangxi University of Traditional Chinese Medicine, Nanning 530200, China

2. Yulin Hospital of Traditional Chinese Medicine, Yulin 537099, China

Abstract: Objective Based on data mining, the dosing regularity of Astragali Radix as the core treatment for apoplexy with
syndrome of ¢i deficiency and blood stasis was analyzed, and the network pharmacology was used to elucidate the mechanism of the
core drug group containing Astragali Radix in the treatment of this disease. Methods Relevant literature collected by CNKI,
Wanfang, VIP, CBM, PubMed and Web of Science were used as data sources, and the database was established by Microsoft Excel
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2019. Based on Apriori algorithm for association rule, the drug pair that satisfied support > 0.55 and confidence > 0.9 as the core
drug group containing Astragali Radix. The mechanism of the Astragali Radix core drug group for the treatment of this disease was
investigated through network pharmacology and validated with molecular docking. Results The results showed that a total of 86
target formulas involving 138 TCMs were screened, with a cumulative frequency of 908 uses. The analysis of association rules
showed that Astragali Radix was strongly associated with Chuanxiong Rhizoma, Angelicae Sinensis Radix, Pheretima, Carthami
Flos, and Paeoniae Radix Rubra, and the core drug group with these six herbs contained 89 ingredients and 165 potential targets, of
which 107 potential targets were distributed in the nervous system, and the key targets contained serine/threonine kinase 1 (AKT1),
serum albumin (ALB), tumor necrosis factor (TNF), leukocyte interleukin-6 (IL6), interleukin-13 (IL1B), etc. GO functional
analysis mainly involved the regulation of biological processes such as energy metabolism, inflammatory response, and apoptosis.
Phosphatidylinositol 3-kinase-protein kinase (PI3K-Akt), MAPK, IL-17, and TNF pathways in KEGG enrichment analysis were
closely related to the treatment of apoplexy with syndrome of ¢i deficiency and blood stasis. Molecular docking results showed that
stigmasterol, P -sitosterol, quercetin and wogonin had high docking activities with key target proteins. Conclusions This study
summarized the dosing regularity of prescriptions containing Astragali Radix in the treatment of apoplexy with syndrome of ¢i
deficiency and blood stasis, and revealed the mechanism of the core drug group containing Astragali Radix in the treatment of this
disease at the molecular level, which provides data support for the subsequent development of prescriptions containing Astragali
Radix in the treatment of this disease.

Key words: Astragali Radix; apoplexy with syndrome of ¢i deficiency and blood stasis; data mining; network pharmacology;
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pige MOL000354 5 B 2= &K (isorhamnetin) 49.60 0.31
B MOL000371 3,9--0-H 7 JE Z M (3,9-di-O-methylnissolin) 53.74 0.48
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A 4046 75~ MOL000358 B-# £ ¥ (B-sitosterol) 3691 0.75
A L4675~ MOL000449 F 4 45 |2 (stigmasterol) 43.83 0.76
EE| MOL001956 8- FF 42 5 SRR 117 1 P4 16 Cenidlilin) 32.69 0.28

B MOL002644 M5 2 (phellopterin) 40.19 0.28

EE| MOLO011746 51817 R (isopimpinellin) 43.14 0.17

| MOLO001944 St 2546 HT B M 18 (marmesin) 50.28 0.18

| MOL001941 KK R #] 2 (imperatorin) 34.55 0.22

EE MOL001942 SEIR AT 5 2 (isoimperatorin) 45.46 0.23

i) MOL010485 AR T R (eicosapentaenoic acid) 45.66 0.21

Hho: MOL005320 164 VU J# 1% (arachidonic acid) 45.57 0.20

ARI2 MOL002694 4-[(E)-4-(3, 5-dimethoxy-4-oxo-1-cyclohexa-2 , 5-dienylidene ) but-2- 48.47 0.36

enylidene ]-2, 6-dimethoxycyclohexa-2 , 5-dien-1-one

AR MOL002695 K% (lignan) 4332 0.65

Awia MOL002710 [ H14§ % 11 (pyrethrin ID 4836 0.35

AW MOL002712 6-F22 111 25 (6-hydroxykaempferol) 62.13 027

AR IS MOL002714 % %> % (baicalein) 33.52 021
Awia MOL002717 fift 3041 £ B (carthamone) 51.03 0.20

AW MOL002721 Hit B2 73 75 % 2 (quercetagetin) 4501 0.31

w3 MOL002757 7,8-dimethyl-1H-pyrimido[ 5, 6-g Jquinoxaline-2 , 4-dione 4575 0.19

a8 MOL002773 B-# 3 | & (B-carotene) 37.18 0.58
AW G MOL002776 # %1F (baicalin) 40.12 0.75
AW MOL000006 AR EZ (luteolin) 36.16 0.25

AW MOLO000953 5,6-cholesten-3-f3-ol 37.87 0.68

IRAG MOL006992 (2R,3R)-4-methoxyl-distylin 59.98 0.30

i) MOL000492 JLAE [ (+)-catechin] 54.83 0.24

] MOL001924 A5 25%F (paeoniflorin) 53.87 0.79

i) MOL001002 FRAETR Cellagic acid) 43.06 0.43

N} MOL004355 = S W (spinasterol) 4298 0.76

BERZOAYMAERTSEMRBZE R XEEER S

Table 6 Key active ingredients in core drug group containing Astragali Radix for treatment of apoplexy with syndrome of

qi deficiency and blood stasis

H# S TCMSP %5 R34 TR FEAH
1 FE A MOL000098 Hit 7 2% (quercetin) 109
2 A1 MOLO000006 KR 5K (luteolin) 43
3 R NAwid MOL000422 111 25} (kaempferol) 40
4 B MOL000173 I % 2 (wogonin) 30
5 I MOLO000378 7-0-5 F F 440 8115 % (7-O-methylisomucronulatol) 27
6 -4 MOL000354 5 Bl 25 & (isorhamnetin) 26
7 B MOL000392 749 #£ 2K (formononetin) 26
8 AW IAING] MOL002714 %5 3 (baicalein) 25
9 EVENAW ) MOL000358 B-7+ i ¥ ( B-sitosterol) 23

10 EERAW ] MOL000449 K% (stigmasterol) 23

11 FAwid MOL002773 B-TH % | 2 (B-carotene) 21
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Table 7 Key targets in core drug group containing Astragali Radix for treatment of apoplexy with syndrome of qi deficiency

and blood stasis

H4 HE R4 R R A R LR
1 22 R/ I R B A 1 (serine/threonine kinase 1) AKTI 121
2 1fL3% 4 8 1 (serum albumin) ALB 120
3 Jif 98 PR HE [A] T~ (tumor necrosis factor) TNF 117
4 14 2 /- %2 -6 (interleukin-6) IL6 116
5 40 g4 2 - 1B (interleukin-16) ILIB 107
6 15 W B2 K K] A (vascular endothelial growth factor A) VEGFA 105
7 Ji98 5 (4 P53 (tumor protein P53) TP53 104
8 e e K Al 3(Caspase 3) CASP3 103
9 HUZ IR 2% A i S A0 4 6 B8 2 (prostaglandin G/H synthase 2) PTGS?2 97

10 F i 4 J&8 B M 8 9 (matrix metalloproteinase 9) MMP9 95

11 R A2 K R 7 5% Ak (epidermal growth factor receptor) EGFR 93

12 WEWE 2 32 44 1 (estrogen receptor 1) ESRI 92

13 % 2 4K A F (epidermal growth factor) EGF 91

14 M A Bl (catenin B1) CTNNBI 91

15 213 4 1 (fibronectin) FNI 89

16 B4R 75 5 BT 1a(hypoxia-inducible factor 1a.) HIF1A 88

17 MY C Ji 3% 3£ K (MY C proto-oncogene) MYC 88

18 Tt AE ARt A T RO 52 44 y (peroxisome PPARG 88

proliferator activated receptor gamma)

19 C-X-C % 741k A 7B 4 8 (C-X-C motif chemokine ligand 8) CXCLS8 88

20 C-C % /7 #a4k R F B 44 2(C-C motif chemokine ligand 2) cCL2 87

21 Fos JiiJ& 3E [A (Fos proto-oncogene) FOS 83

22 141 2 /1 - 10 Cinterleukin-10) ILI10 82

23 21 5 318 A D1 (eyclin D1D CCNDI 79

24 T T2 I A1 [R] JRLIEE 25 11 (phosphatase and tensin homolog) PTEN 77

25 1S AL S Ccatalase) CAT 77

26 I 5 4 J& AR A1 2 (matrix metalloproteinase 2) MMP2 75

27 — %A% & (3 nitric-oxide synthase 3) NOS3 73

28 NF-«B ] A T «(NF-kB inhibitor a) NFKBIA 73

29 it 2 R WA I 52 448 2 (receptor tyrosine-protein kinase erbB-2) ERBB2 71

2.7 GOIEEMKEGG BIREE D

¥ 38 AL O AW IR T SR I Y AR (1 167
AT AEBE 55 O\ Metascape T & #E47 GO Iy fig Al
KEGG il % & 4 73§ , i i P<<0.01 /{1 GO %% H , I
R4 Count {5 K I /NHE 4 75 78 58 5 A= P i
FE(BP) VA 4L 5 (CO) K 4y T T g (MF) 23 Bk 44
A 20 25 R AT nT AL, WLl 6~8. it KEGG 7
B3 & 4 204 S0 R, AT 20 SR0E RS B LI 9.
i R BRI O A AT 2 8 £ T 4 M
B 24 W R T4 L J0E VI 3B L L Bh kR FE
TR 4K, Je R 55 AH OC 38 7%, 3 TR O AR YT

AR I B AR s K 2 i i R HEAE
2.8 MLERTIL 4R

iz H Cytoscape3.7.1 J A} 18 (A% O W) AR
I7 S 58 2R A A ) 56 AN V1 BG4 167 /N T R B
FNTHT 20 2% KEGG 38 #5 44 @ R BRI 25, IWLIE 10, %
WA 2% FE A 249 ST 5, 1 317 4630, 1% W 2% BE W% 15 T
i IR BB A% 0o 25 W) AL YR 9T SRS I Y AR e i
Z R 2R 2R T R R AEAE .
2.9 HFXEEIE

K4 A% 0 25 W) 20 PPT ) 2 v FEAB AL T /1T 8 1%
8 AR R 324, 75 PDB 208 T S0 N AR B
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Fig. 4 PPI network of key target proteins of core drug
group containing Astragali Radix in treatment of apoplexy
with syndrome of ¢i deficiency and blood stasis

(1) PDB 2514 , 73 1) 45 7 346 HH 1 11 AN B VG 1 i 2
T FR . BLRFI 2Rk 45 G ek, —#H & 5&
AR, RAEMERM T REMERR R, — AN, AR
/NF-20.93 kI mol ™ ¥ B A 8L 4F 1) 245 G s v, AN T
-29.30 kJ-mol U 5 ZU H) 45 A i . K iRy

FRHEGE ST, B 11, Hh g5 Gt S
(X4 A T 8 B 5 AKT1(=50.21 kJFmol ™ B-75 £
BE 5 AKTI ( - 46.86 kImol™) . & { B 5 ALB
(=44.77 kJmol )M 25 5 AKT1(-43.51 kJ'mol DX
H A E 5 ALB(-42.68 ki'mol™) , % I 45 &5 15 2 W
K12,
3 g

A AR — Bl PR L , f 5 A 4 N fi
FR, H AT B — ol 2 A iR AL 5 B B 21
AL EL o T ALTE LR, 5 DDA R (4
(52 22 0 ) A g o XU 1R s DL DR 4% ik S R, KU N
W7 YR IT 32 LB AL A #h 2 1 SN CIE F R
PR DB “RE MLZEHE , IKANIRA -+ ==« FFBH A 7T, P9 R
B AT, S B8 HA VR TRE IR I B B, LA B A < ] it
STk . PR BT FU R W, WL 1 A ) R
Fi 111442 B 25 ) fik 5 350K i )= 50 sk i 51 62 , 945 % i 42
ZURE AU R 0 Ay PR 2 2 R B MR AE L S A/
A BT A 9% 0 BB 41 BT T A0 1 A R
(10 R Jo AL oL T w245 B T IR T e L 4 AR e
PR o 5t 1L DX 49 2 7 I 8 0 o I 7 5 e 1 i 4 i
H 26 1Y FE 5 38 00 B S8 A i T L PR A ORE TR T
Fik AMFI 2 T TSR R,

MAOA GIAL F3 ADRA2A
AKTI /" CHRNA?
ALOX12 |\ CAVI
EGLN1 \ RAFI KCNH2 NR3C2
\frRza P10 DRD'3901
FABPS ADRA[A | " ADRB?2 KCNMAL
SLE6A3 || J PRKCA
APOD I\ ALB f 7 ERBB2
MMPS 1Ly R KDRMYC FBmme Heéad _ADRA2C
I X HIFLA ~
BAX NR3CI HSDIBI f ; /}P RASAT __BNI
L\ earz W} ‘ 17
BIRCS 14 cxgsf LR ~ IRE MAPK10
PRKCB “
MAPKS LA MAP2 2Bs3 HTR3A
X \ :
SIRTL  yaps | i 3F2
CTNNBI CagR3 | i e OLRI
”_, IGFBP3
CASP7 okl CD40LG
REI ACHE
NOS2 CDKN2A
RELA N
MDM2- — EGF XDH
T TGFB1L ~ S _MMPQ
g —CTSD —
TYR™cypra2 g ]
z— S RUNX2
CYPIBI  CYPIAl _ PLAT 7 F1  MAOB

F2

7 SELE L Z A} .
CAT  ICAMI P ~MMP2AKRIBI 0
COLIAT _
Gstpi THBD  GABRA2 \ Sa CASPY \iapK1
7 \ . CHUK
SERPINEI | ALOXS 7 ¥ NP PPARD
D4 SCNSA | AN - oskan e
VCAMI sk I NN PQA“{éPK” PPARA
/ X N\
LBP PTGSI Qnara 1L 1NN, SRR RN ApHip | CXCL1O0
MPYGFR SFGABRA )
PTGS? PTGES AR/ YE \ \ SLC6A2 PYGM
IFNG | A \ COL3AI .
NFE2L2 SLe2ad | ﬂ‘) oARpPDEA CDKNIA
IL1A SLPL NQO1 FOS ADHIC
GSTMI [ CxeL
CAIMY, peca L conptt TPV
"“PTEN GRIA2 CRP

Bs5 BERZOHYABREESARSHRE

Fig.5 Tissue distribution of potential targets of core drug group containing Astragali Radix in treatment of apoplexy with

syndrome of gi deficiency and blood stasis
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Fig. 6 BP analysis of potential targets of core drug group containing Astragali Radix in treatment of apoplexy with syn-

drome of gi deficiency and blood stasis
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Fig. 7 CC analysis of potential targets of core drug group

&7

containing Astragali Radix in treatment of apoplexy with

syndrome of gi deficiency and blood stasis
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Fig. 8 MF analysis of potential targets of core drug group containing Astragali Radix in treatment of apoplexy with syn-

drome of gi deficiency and blood stasis
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Fig. 9 Top 20 KEGG signal pathways of potential targets of core drug group containing Astragali Radix in treatment

of apoplexy with syndrome of gi deficiency and blood stasis
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Fig. 12 Binding pattern diagram of molecular docking
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