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[Abstract] Objective: Guided by nutrient-defense stages in the vessel-collateral theory, the modern

medical cases of unstable angina pectoris(UAP) were systematically collated and analyzed to explore the rules of
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syndrome and treatment of UAP and the molecular mechanism of core Chinese herbal combination in the
treatment of UAP based on network pharmacology. Method: All medical cases with UAP treated by Chinese
medicinal compounds were retrieved from PubMed, China National Knowledge Infrastructure (CNKI) , Wanfang
Data, VIP, and SinoMed published between database inception and November 2020. The syndromes of medical
cases were determined based on the nutrient-defense stages of the vessel-collateral theory. Rules of syndrome and
treatment of UAP were investigated by data mining methods, such as frequency statistics, cluster analysis, and
enhanced FP-Growth algorithm. The molecular mechanism of core Chinese herbal combination in the treatment
of UAP was analyzed by network pharmacology. Result: The first four syndromes of UAP with high frequencies
were deficiency and stagnation of collateral Qi, blood stasis obstructing collaterals, depression and stagnation of
collateral Qi, and turbid phlegm obstructing collaterals. The Chinese herbal medicines with high frequencies
included Salviae Miltiorrhizae Radix et Rhizoma, Glycyrrhizae Radix et Rhizoma, Chuanxiong Rhizoma, and
Astragali Radix, which were effective in resolving stasis, dredging collaterals, replenishing Qi, consolidating
defensive Qi, regulating Qi, relieving depression, and dispelling phlegm. The association analysis indicated that
the core Chinese herbal combination in the treatment of UAP was Salviae Miltiorrhizae Radix Chuanxiong
Rhizoma-Astragali Radix. Four Chinese herbal combinations were obtained by cluster analysis. As revealed by
network pharmacology, the key components of Salviae Miltiorrhizae Radix et Rhizoma-Chuanxiong Rhizoma-
Astragali Radix in the treatment of UAP included quercetin, luteolin, and tanshinone Il ,, and the key targets
included serine/threonine-protein kinase 1 (Aktl) ,
interleukin (IL) -6, and MAPKS8. Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis

mitogen-activated protein kinase 1 (MAPKI) , Jun,

showed that phosphatidylinositol-3-kinase (PI3K)/protein kinase B (Akt) signaling pathway might serve as the
main pathway for its therapeutic efficacy. Conclusion: The basic pathogenesis of UAP is deficiency/depression
and stagnation of collateral qi and turbid phlegm obstructing collaterals. The treatment should follow the
principles of replenishing Qi, resolving stasis, and dredging collaterals, assisted with regulating Qi and
resolving phlegm. The therapeutic efficacy of Salviae Miltiorrhizae Radix-Chuanxiong Rhizoma-Astragali Radix
was achieved via multi-component, multi-target, and multi-pathway. This study is expected to inspire future
UAP-related studies at the molecular level based on vessel-collateral theory.

[Keywords] nutrient-defense stages of vessel-collateral theory; unstable angina pectoris (UAP) ; data

mining; network pharmacology; rules of syndrome and treatment
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Fig. 2 Clustering diagram of UAP drugs

F6 UAPZIYREMM (L E>0.25, BEFE>0.5)
Table 6 UAP drug association rules (support>0.25, confidence>

0.5)
No. MUWITLE R EFE|No. M4 SZRE BEE
1 JIZ -2 03883 0.721 1| 11 EEH /K3 0.2930 0.634 9

2 FZ-)IE 03883 0.6163] 12 HIH—# % 0.2857 0.702 7
3 WEFFS 03407 0.6739|| 13 HE— 40T 0.2857 0.5652
4 PFZEE 03407 0.540 7 14 HIH-)IE 02747 0.6757
5 WE)IE 03260 0.644 9|15 JIIZ 2407 0.2747 0.510 2
6 JIIZ—HEE 03260 0.6054| 16 FEFT—FE 02711 0.778 9
7 HEA—JRE 03114 0.8947| 17 KE—-FE 02711 0.6325
8 JRFE—FE 03114 0.8173| 18 R E -3k 02711 0.5873
9 RKE-PFZ 02967 0.6923|| 19 (EH X 02711 0.5873
10 JRFE—FE 02930 0.769 2| 20 HIH—>FFZ 02674 0.657 7

Z N E M LS &I B NEE, FHE
AT 64 LB W A, 130 30 A5 N5 3R 71~k
GRS, 28 AN HE AT B AR TR 20 M BB W LSy
191 MR o TR PR B 2, B Wk 25 ) A8 Y
TH WK,

2,52 UAPHHCHL SIS 4K &K, 7 GeneCards
Bl R R R 2 1 650 % AH L NCBI £ 4 12 3k A5

<172 -

OB B (Aktl) , 22 245006 6 R O
(MAPK1),Jun, 40/ Z -6 (1L-6) , 22 2535 {45
1 S(MAPKS) . WLIE 3.

2.5.4 B0 2G0T R RIS -UAP IR J7 HE 5 19 26 4 2t
MR T 38 FH Cytoscape 3.8.0 #EAT#% .00 24
XF 1% PR A3 -UAP 36 7§ s 9 2 [ 25 41, JF 247 #1
FINGR AT B 3 P B o34 B HE Y HE 24 T 10 19 1
G391 R G B R4 A FR 8

2.5.5 GO LW 470 F KEGG 5 5 i # & 46 7
B GO & 423 vh 4l i 4123 (CC) 23 7 3 5 4 70
T A M 2 73, 32 B AL FE I AE (membrane raft) , 5 {3 45
¥4 18 (membrane microdomain) , J& [X # (membrane
region) , & H #4 Bl & & ¥ (protein kinase complex)
G55 4> 1 I RE (MF) 43 B 2L 5 4R 159 T4 7 Zh g, &=
LALHE DNA 25 5 e st I 7456  RNA R A i 1T -4F
S PE DNA 25 & 56 N 456, A0 IR 7 32 AR 0 vk
(cytokine receptor activity) , 4 i ¥4 7 7 1 (kinase
regulator activity) ; 4= ¥ i #2 (BP) 73 #r 3 ' 4 3 2
349 AW T AR, B E AU HE 25 W) )N (response to
drugs) , 20 ML XF £k 27 ) 5t (9 52 B (cellular response to
chemical stress) , % 1k N # /< W (response to
oxidative stress) , 4 J& & T JZ I (response to metal
ion) , if Z M L IV (response to lipopolysaccharide) »
KEGG & th b w4 8 167 555 5, FEQ
F55 W B R JUL 19 -3 8 (PISK) /2R 4 3 B(Akt) 5 5
i P, N 28 E A I B R G B DR O R E T
0 M e A 28K 72 W) (AGE) /B BE b 2 7 ) 2 1K
(RAGE) {5 5 1l 55

2.5.6 A% 24 0T 1 B 4 -UAP 3R 7 I 5 - 38 1% W)
% SR Cytoscape 3.8.0 # {444 #2422 00 24 X 85005
PE RS -UAP J6 7 #8530 3% P 25 AR, 95 Mo #% 0 245
XA ST UAP A 2800 P 23 80 A, A 15 4t B2 3, A
HR WES,FSW,, A SN, 5 REE,
7-O-W 5& S5 N B2 e, R4 A 3R L B P 210, 4 Hg
S5 W B0 25 XA YT UAP AR OCHE 211544, L4
Aktl, MAPK1, Jun, MAPKS %4 ; 5 M 3| [f{) 2% .0 25 %t
69T UAP AR OG5 5 3 #% A7 20 4% , L 45 PI3K/Akt 15
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Table 7 Active ingredient information of core drug combination
gy 9y TIPS A% 0 24 08 38 5315 1 A 23 OB/% DL
P& MOL001601 P& SFZ/A11,2,5,6-tetrahydrotanshinone 38.75 0.36
MOL001942 SRR ] & isoimperatorin 45.46 0.23
MOL002651 K& JHZ 0 1, dehydrotanshinone 1T , 43.76 0.40
MOLO007154 F+Z: 11 , tanshinone 11 , 49.89 0.40
MOL000006 AP HLZ luteolin 36.16 0.25
MOL007100 S J}FZ N dihydrotanshinlactone 38.68 0.32
MOL007088 [} 20 cryptotanshinone 52.34 0.40
N MOL001494 AE i iR £ T mandenol 42.00 0.19
MOL002135 ¥ HEf myricanone 40.60 0.51
MOL002140 JIIE W perlolyrine 65.95 0.27
MOL002151 )R senkyunone 47.66 0.24
MOL002157 JIE ZEnk NS wallichilide 4231 0.71
MOLO000359 H B sitosterol 36.91 0.75
MOLO000433 & folic acid 68.96 0.71
I MOL000392 Jil #4546 % formononetin 69.67 0.21
MOL000239 18 R % 3 jaranol 50.83 0.29
MOL000296 7 JHE ' 1 JC hederagenin 36.91 0.75
MOL000098 Hit B2 & quercetin 46.43 0.28
MOL000354 5 B ZERK isorhamnetin 49.60 0.31
MOL000378 7-0-H IR N EERE 7-0O-methylisomucronulatol 74.69 0.30
MOL000422 11 25 ) kaempferol 41.88 0.24

suGeas OR1 ”.“‘ @ e
e M9 e o 201

R3S ‘2/ @ 'T ‘ 7' B\
°‘>sz;’—’%.’3%% e
B s pgy o s

3 RTT UAPHEE =R PPIM 447
Fig.3 PPI network analysisof target for treatment of UAP

SOEBAE . 2R LRI RIPE S N E CE R A R0 T
BLATIR YT UAP HAT 2 W4y 2 80 A 2238 55 7 1
P AR
3 itig

3.0 EET KRG SHULE TS T UAP 5 28 00F 3 B
A PR J IR R R A R I ke T
M DGR, R G K424 U A O B
PHE (EFEELE)T - TRV A SR, 26 P
i RS AR A, DAL R v 2 AR L 0 E A, DL
WATZ NS W EE D "R NL - RS T

R8 BOBNXEHRS

Table 8 Key components of the core drug portfolio

No. 7+ FIF 45 P51 2 - 1 25 4 OGS i 4y BEAE
1 MOL000098 H#fit}iz & quercetin 106
2 MOL000006 AJE%Z luteolin 45
3 MOL000422 ILiIZ5Hh kaempferol 35
4 MOLO007154 J}Z:iil 1A tanshinone iia 29
5 MOL007100 & J}Z N dihydrotanshinlactone 22
6 MOL000354 5 FlZ5% isorhamnetin 21

7 MOLO000378 7-O-HJE 5 N EERE 7-O-methylisomucronulatol 21

8 MOL000392 H#il|#:#4{£ % formononetin 18
9 MOL007088 FtF+Z: cryptotanshinone 18
10 MOLO002135 ##fi myricanone 17

FE T BN, DAE RSN BBl IE A T L

A Z R 5 TS 2 A T bk Z Ak, T THﬂWF

EAUR M AT T o N ULITR R B, 45 L R

RIS 45 5 o8 A Bk b 32 i s B Fﬁﬂz](%%]/\ﬂ}iﬂﬂ“,

SR, S A5 G B IR o 8 T AR

R AL AE DK GE A IE # a8 47, [R]85 A O E
- 173 -



27 B 164
202148 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 16
Aug. ,2021

ARS8 1 Bk 4 AT i E D) Re . B TR
S Z R AR 2 e MR B B S Y 3 A
(ERWNE- RN )MEIL T M, B Js A
fei A7 TR R T RN IR R W = 0 2 5 R AR
KR I B R Bk BAOR R AR AR
IR R R A 3 LA BGE 1T R g, 8 i k8 TG
PLR ¥R B R IR 8 TR H 2 300 8 AN I,
155 SR 9, LT R 35S, 8 ok L A6 9 3L 7 0 Lk 4%
AT — 25 Jin = ok 45 S ALBEL -

ARG EE T k& 27 3 E LRI 18 3 UAP IR &8
TUE A ) 5 55 SR W LT 4 57 A e AE i R YK R 4 S
e I BEL 45 2% SRR W By g B 2%, B BRI 2
[E] 75 7 B o DG B PR . BEAE L T Bk &% Ul T
FRIE X 3 469 451 S i 14 1 45 9 A8 (427 403 461 Sy g
Oy ) B IE o AF 9 &5 L 3% W 45 KRR IR
68.06% , M IE (5 58.11% , & 1t (F4) IF /5 42.66%,
25 SABIE Y 41.42%7, 5 A58 1 UAP WY IE i 43
A 45 R BEA — B, Hh B RT UL 2% S (AR ) W L O B
2 N A FE AR AL
3.2 TR U0E TS 0 B UAP B 48 I 25 1
# UAP 24 MUEEWF 5% B , UAP & 40 25 9 4 )
Z IE WK PR RS Y3 RE FEAS. 2
Py E TR PR 5 25 DL AR 4% 2 g5 RO T
2y PR ARAR 2 KRR 4 2 o T R B 2 W I
LR FEE R T P2 I B =252 ), a] L
2l 5 - BN UAPIRYT AL L 25 4 . 25 Bl I
UAP D) 25 S AHE I 46 O FEAS VR 16, 3 LB AR 6 il
% HYREKELEAY RN ALK B -FKUERK,
BE 2 AR £ S T LU IRAT VLR PR
A ALY, DL E 25 A] R g AR AR 3R T #b
FH & oz Ak i ok, B 25 SR 46 2 J) L 35
BRE W20 NIRRT e S DS N -
FORE W EIT AR, LIS & E R GRS
T L3025, LA B AR 4% 22 ) Ol T 4% AR
THE RS I BEL 45 IE 5 55 = S DAJIEE e A A R
2% LhBE 1 IR e B i 35 DL =B KR b S AR
PR 2%, DL 1 2 T b e 8 45 AR 2R O N B 1
B A m K, v 2y e A R A5 A 0 AL 4 2 Ty,
T8 FH TR BE 44 IE 5 5% DU 2 AR L R 4 I BH R
FEL LR E AW SR AN S A K
T S R A DB RN %]
Je 4t K A Wk Ak B ok i 25 B AR R AR 4% ROR
PH, 2R 200 % 2 Ty, i H T8 LW R IE .
3.3 BO X FES-)IE -8 IR TT UAP (19 W 45 24
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PR AR A% O 24 X T A4 -UAP 36 97 #E 4G
D) £ i o 1 A 00 24 % PRS- 11 S - B IR YT UAP Y G
S, e R 2R A B Rk PR AR R
TR RNl R TR 19 | NEER N Sl B R
B B 2 175 3 10 HOc2 0 JUL 41 A Fh 40 i A0 98 15 2
fit} 1/2 (ERK1/2) , c-Jun 4 3 A % i B (INK) , p38
MAPK FI Akt # 2 16 Fl TL-18 FE K 2 3k , i 1) 4 470
JULZ e A S A g T R OB s AR AR
FRAEPE NS PRSI, o] A 0 20 0 D
% S AR %5 B2 6 75 11 (ox-LDL) 515 1 48 5 51405 , 4
5 IL-6 3k DL SE BT A B3N koo B 6 AL (AS) 1E
FAPO I A A T 22 A0 A P R 4 AR —
AALA A (eNOS) 1235 & i, 1 35 52 & ol 3 32 it
DAL B I 00 R ) A7 R

i i PPI 4> M7 & /8 Aktl, MAPK1, Jun, IL-6,
MAPKS 1] §8 R #% 0> 25 XF P15 - )1 25 -8 IR 97 UAP
(9 B VR AR S KEGG 15 5 8 & 407 R
PI3K/Akt {5 53 % Al G2 FL 7 v UAP 1Y 3 2258 % .
PI3K/Akt i % AN W] 2 55 8 5 LK 48 M A= 4 L 53
b SETE PR T AR 2 Rl W 2k o B AR R 4R A N
R AR N 1 S LA, PI3KY/ Akt % 0 T il
Tt A1 R A Ak W AL B (SOD) 1 2 3k, S A HLAK
B9 S I TS I, R 4 e Kk PN e 4 ) g 4 v 0 AL
Bt 22 O LA B 451 . Akl 32 823835 T 0 ik
H 4L, AT 3 o PR AR — EAR A (NO) 7 A el ik ol
FHVE R 0 0 LA B AR 1052 BEBR Akel JEPR AT S
3l Ik ke B AT Ak /)N RO R I A S i L AN AR B A L
FEu >, Ak N 5 5 0 40 R T8, 51k B8 ik
o8 B R A0 5, I B0 BE B ik 2B . MAPK
FE PR SR Ry 4 L AME 5 08 5 2 R 2 (ERK2) AR
K, 25 P8 ¥ DU 40 B 3G 58 Ak e S A5 2 R
o0 g g AR, ERK2 B #EIE I & 5.0 0F & & MR
27, ZHOU %58 F 5% 32 B 411 i) ERK 1/2 7] i 2 1
T ATP 454 & %418 T A1(ABCAL) 1y %3k, 3 S 5L
L e 24 b JDEL [ e b 3 185 i, DTG 980 5% AS. CHEN
SEUE ST R B, A ERK 1/2 15 45 38 8% RO AT X
SZ AR AT fig o R 3 Bl bk o6 M 1 a8 IR [ B 5 )
iz A I 20 /3 A A B B A 22 BIL ) 4E %
ASHYHEJE . TL-6 S — Bl 4t i I8, I 9% 2 Fh R e K
B 3 I IV, 1 8 AT 3 o 3 TL-6 B, fR UE AS HF
JERY L WFSE & B IL-6 7 UAP & i i | 3% IL-6
JKOF AT AR S UAP J8 3 R RO I 45 3 44 9 70 00 )
T c-Jun SEOE B 1L(AP-1) A Z — 36 fk
Je AT R AS BEBR P 48 AE 41 1t S 1 L 40 K
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B 40 B PN 4 T R G S R B DT R HE AS B
oK B E R . MAPKS X # B N INKI, 2
MAPKs F % I B E AR 2 — A M8 5 o ik 3E
T M RAE S o AR R Y. T
SUM R Tk 25 A E K BB AL b 3 3255 1 miR-330 38
if P Wt {5 5 38 B 50 m BE (I MAPKS &3k, 17 il
AS BEH /I8 0, 8 0F 1 45 N B2 A0 BG5S GO E
LN, AR 2 o B 5 2 W R 4Nk Ak 2
RN R AR AN = BTN 2
JBEAE G, 5 AR T A T 0 AR A R AR A

25 b T UAP B2 2800 42 18 S ) 4% 245 352 43
BT, AT LA 955 LA 28 A5 (IS ) ¥ 998 38 BEL 45 hy 5 A g
Bl IR 97 DA 25 AL 4 Ry SEAR IR L 3f LS4k
PRIBL . %O 2% PSS - B IR YT UAP AL
HAZW A 28R A, N RSk 4 Ui Ae
UAP HH 53 F 7K - AF 58 BB 2560 & #4317 18

[FIzEMzE] AR AEAATH B4 .
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