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Study on the Treatment of Qi Deficiency and Blood Stasis Syndrome of Coronary Heart Disease Angina Pectoris with Sofren
Injection Based on Disease Module Analysis

XUE Lian', DONG Xin®, ZHAO Chenxi’, YU Xue’, ZHANG Shujing®, LI Ping', ZHOU Xuezhong®’, YANG Yang*

(1. The Third Affiliated Hospital of Betjing University of Chinese Medicine, Beijing 100029, China; 2. School of Computer and Informa-
tion Technology, Beijing Jiaotong University, Beijing 100044, China; 3. School of Chinese Medicine, Beijing University of Chinese Medi-
cine, Beijing 100020, China;4. The Third Affiliated Hospital of Beijing University of Chinese Medicine, Beijing 100029, China)

ABSTRACT: OBJECTIVE To reveal the pharmacological mechanism of Sofren Injection in the treatment of Qi deficiency and blood
stasis syndrome of angina pectoris in coronary heart disease, and to preliminarily verify the reliability of the prediction results by cell
experiments. METHODS  Firstly, we screened the main chemical components of Sofren injection and their targets from biomedical
databases and literature. Then, using the DIAMOnD algorithm, we constructed the angina disease module by screening Qi deficiency
and blood stasis syndrome-related genes from the GeneCards and MalaCards databases. Next, we conducted gene functional enrichment
analysis of the core targets in the “angina pectoris — Qi deficiency and blood stasis — Sofren Injection” network to identify key
pathways. Finally, we performed cell experiments to verify the effect of Sofren Injection on the expression of key pathway proteins in
hypoxic HOC2 cardiomyocytes. RESULTS  We identified 7 main chemical components of Sofren Injection, targeting a total of 362
genes. We screened 232 known angina pectoris—related genes and added 100 predicted genes by constructing the angina pectoris dis-
ease module. A total of 2 960 genes related to Qi deficiency and blood stasis syndrome were obtained. Network topological analysis re-
vealed 30 core targets for Sofren Injection in treating coronary heart disease angina pectoris with Qi deficiency and blood stasis syn-
drome, including STAT3, EGFR, TNF, and IL-6. Gene functional enrichment analysis identified 82 pathways. Literature analysis
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combined with the results indicated that STAT3 and the JAK2/STAT3 pathway might be key pathways for Sofren Injection in treating
coronary heart disease angina pectoris with Qi deficiency and blood stasis syndrome. Cell experimental results showed significant de-
creases in mRNA and protein expression of JAK2 and STAT3 in the SI group and the nicorandil group compared to the model group (P<
0.05). CONCLUSION Disease module analysis and cell experiments confirm that STAT3 is a key gene in the pathological mecha-
nism of coronary heart disease angina pectoris with Qi deficiency and blood stasis syndrome, and the JAK2/STAT3 pathway is a core
pathway for Sofren Injection in treating this condition. This study demonstrates the effectiveness and novelty of combining disease mod-
ule for mining the treatment of TCM formulas with specific disease and syndrome.

KEYWORDS: network pharmacology; disease module; coronary heart disease angina pectoris; syndrome of qi deficiency and blood

stasis; Sofren Injection
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MASSON ik 7 & (5. G1346, &K 3K 5) , FITC
RAE (5 CA1620, BT ) %5,

1.2.1.3  SCI{Y RS TS2R-FL BU5) & 5 B ivss
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Table 1 Primers of fluorescence quantitative PCR

EIL/EN 5]l B KRB/ C
JAK2 F:CTGGCTGTCTATAACTCCATCAG 60
JAK2 R:CCTGCGGAATCTGTACCTTATC
Stat3 F:ACCCAGATCCAGTCTGTAGAA 60
Stat3 R:GGAATGTCAGGGTAGAGGTAGA

B-actin F.ACCGTGAAAAGATGACCCAGAT 60
B-actin R:CCAGAGGCATACAGGGACAA
1.2.2.5 GEitsEhih SCIEdR DL x+s Fox, S

THER A SPSS 27. 0 #4781t 22 50 Hr, Z 40 L
BB SRR A, B 2255 R R 07 2241
BT, WIALIA] L LSD K 56 B4 R 1B 25 43 A 5/ 5
ZEAFEIER FHAES A S0 5 B R R 7 22 9341 Dunnett’s
T3 47, P<0.05 TR ZEFA G4 L,

2 #R
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FEFE 109 DH FRILR S 81 4>, &9 2 515 2

362 MHEE
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ards JE R 040 P22 P UK 2R, O 1 3 R0 0
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Table 2 Statistics of the number of genes of Qi deficiency

and blood stasis syndrome main symptoms

SR FHEL
zh 537

M 2 106
N 70
S 222
e 167
QRS 10

HAFE R I, BT A 100 AS8E S 5 P E

B T R 2 K224 2024 4F 12 58 40 55 12

P F 0. 05, ERH T DIAMOnD 8 5 A i 1) 45 31
HAG 5, TR O O B BB B
Iy F M T R an i 2 B, Horp R s a1y
FORFECIFOBURC A FEH (P3RS
MFRIRG T DIAMOnD 583 100 75 21 1% 3 3 JE 1A
BRI S R MUR T il R4 Rt T
BB PR B (A R 7 HELETT 20 1975 s 4R FME P
TEOL (o ASPL -4 i B AR BE 5, BC A 2K
Huo e, CC oM HEEI O M, NC SRR &R0l E ) |
MFH AL 1, IL-6  TNF  IL- 10 STAT3 %3t K
FEP I AT 10 D0 24 A v Pk A Oy Wl 3 AR R R T
STAT3 ,CD4 ,CSF2 %54 33 DIAMOnD 58 5 Fi i 15 1)
FARE DG BE IR 3 S 5 R 5500 200 1A D - 2 TR 22 ) L
AR 28 DG | X LRI L AR 5E 45 G DIA-
MOnND 53038 14 BE DR A T o A R ) S P A 25k
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Table 3 Top 20 genes newly selected by DIAMOnD algorithm

ey R P{H HEP LRy P e
1 ALB 3.47E-54 11 CCL4 5.21E-40
2 CDh4 1.34E-45 12 CDSA 3.39E-39
3 STAT3 1.03E-42 13 IL15 2.09E-39
4 FN1 3.75E-41 14 L9 1. 66E-39
5 IL13 2.99E-40 15 ITGAX 2.06E-38
6 CXCL1 2.66E-41 16 CCILA4L1 9.25E-36
7 CSF2 2.46E-41 17 CCR5 1.45E-35
8 VCAM1 2.61E-40 18 CD86 1. 08E-36
9 PTPRC 1.48E-41 19 CTLA4 1.93E-36
10 CSF3 6.02E-39 20 CD40 6.67E-38

P AP (1 R 3R DR D SO B LA 2R N (R 2R IH)) |, S 01 30K &3 DIAMOND 5%
TRINAG BRI R R R A MU T R,
2 BRI RBERRAER

Fig.2 Disease module of coronary heart disease angina pectoris
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Table 4 Gene topological attributes of disease module of coronary heart

disease angina pectoris (top 20 in descending order of degree value)

FLR 2 F T EE ASPL BC cC NC
IL6 I 137 1.5385 0.068 0 0.650 0 43.956 2
TNF PR 122 1.593 4 0.058 1 0.627 6 45.836 1
IL10 R 120 1.644 7 0.031 3 0. 608 0 47.416 7

STAT3 o) 5 108 1.681 3 0.047 6 0.594 8 46.398 1
IL1B AR 105 1.6850 0.0310 0.593 5 48.476 2
CD4 o) 5 102 1.728 9 0.043 9 0.578 4 48.313 7
14 FhF L 98 1.765 6 0.015 3 0.566 4 51.081 6

CXCL8 PR 90 1.780 2 0.0215 0.5617 52.366 7
CCI2 PR 90 1.765 6 0.025 2 0. 566 4 52.244 4
IFNG R 7L 85 1.8059 0.009 6 0.553 8 53.670 6
1.2 2 84 1.805 9 0.010 7 0.553 8 53.690 5
CSF2 o) 5 4 82 1.860 8 0.007 4 0.537 4 54.939 0

CXCLI10 A 81 1.912 1 0.008 5 0.523 0 54.172 8

IL17A PR 81 1.838 8 0.010 1 0.543 8 53.246 9
CCL5 kA 77 1.897 4 0.008 5 0.527 0 55.922 1
IL13 o) 5 77 1.882 8 0.014 0 0.5311 51.987 0
CCL3 A 72 1.959 7 0.007 5 0.5103 56.611 1
CCL4 o) 2 B 71 1.948 7 0.007 1 0.513 2 57.070 4

ITGAM PR 70 1.890 1 0.022 1 0.529 1 50.728 6

CXCR4 3k 67 1.882 8 0.021 6 0.531 1 46.358 2
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Fig.3 Visualization of molecular network of “angina pectoris—Qi deficiency and blood stasis syndrome”
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Fig.4 Visualization of molecular network of “disease—syndrome—drug”

2.1.5 “H-UE-Zy RENITREE T BATESL  ETHFHRS) . 7R Sc B RIEN R AR HT 20 S
G Y < —UE 257 RS HERE D (B 30 NS SR, BREER, GO B AR RS = AFKF . BP
e T B 5 (a) s 4r M4, 73X 30 AR MF R CC, BP 25614 X B 45 G 1 SO | R AE
TR R 24 DEEPUCRIEALEORI N SRR A KR JAK-STAT 4K S, RNA
M 2ED], DIAMOnD REPUN T HAY 6 4Lt G IR 3h 7 i IE R fgt ., CC 26 GO
P 6 B S R I AT B O B, JF 5 AL RIEALEE EGFR 1~ IR M2 M4 40 i 2 1 A1 40 i

4R RN BN ER, 1830 DA SERE A%, MF 2T GO 2 — AL A G MM 2 as
I, it SymMap HEAT T AR SO fE W AR A0, AL o EARS S MBS WK 5(d) .

3] 82 Z5ili (K Sb Won TRl F & & ELE R, % P

a e e b Petwayid Pathway name Oddmio  Pvae Related gencs
ot - 15205205 Proteoglycans i cancer 6290711 462E-13 9 STAT3ESRLTLRAFGF2.VEGFAMMPY EGFRMMP2.PLAU
o anr s 5205200 Pahways in cancer I4T68 42112 10 STAT3PTGS2MMPLIAKLFGF2.VEGFANOS2 MMPI.EGFR MMP2
® © ® o 15304066 HIF-1 signaling pathway 9192227 106E-11 7 STAT3NOS3SERPINEI.TLR4VEGFANOS2EGFR
bsaodgss ACE-RAGE sigualing pathwayin g, 5057 ) ggp.1) 7 STAT3NOS3F3SERPINELVEGFAJAK2 MMP2
e - ¥ Giabenc complications oS, . 2
® e - wsaots1  EGFR brosine Kinsseinibitor g, o7y 3 428.10 6 STAT3JAKLFGF2JAK2.VEGFAEGFR
- STAT3 - 15305219 Bladder cancer 1461415 933E-10 S MMPLVEGFAMMPIEGFR MMP2
s - Bsa04151  PI3K-Akt signaling pathway 353429 1LATE09 8 NOS3JAK3TLR4JAKIFGF2L.VEGFAJAK2 EGFR
@ 15305140 Leishmaniasis 8088108  1.E-08 §  PTGS2TLR4JAKIJAK2NOS
- gp @ 15304915 Estrogen signaling pathway 6102449 S73E08 S NOS3ESRIMMPO.EGFRMMP2
~ hsa0S145 289735 1L1EQY S STATSTLRAJAKIIAK2NOS2
Top 20 of Pathway Enrichment  Gene counts Top 20 of GO-BP Enrichment
c o] -4 d —_—
° Gene counts
° e s R
® 4
L e posit °
° e [ o5
. JAK-STAT cascad . P
[ ] [ X d
@
> b [ X
3 a
H @ o
g I 8 ® ~10g1o(FDR)
. 8
~logo(FDR) -
Ei y b4 7
Chagas disease (American rypano . 10 ®
° 9 6
Signaling pathways regulating pluripoter ells o
Pat o] @ s s
oK. A sign | @ | K pose N
MicroR cor s posiive reguiation of transcrpton flom RNA potymerase Il p
% % s %0
Gene ratio/% Gene ratio/%

T a “ U285 BORLOIEIN AT AL I 4 P, Frp 28 (R DA FROR L N S B PO R N BB YR N, iy RN IR S
PR E T AN b, SN ET R o, 2N B E P B d. GO-BP B £,
Bs5 “fm-iE-Zi" ERINGEEEST

Fig.5 Gene function enrichment analysis of “disease—syndrome—drug”

ok =
BE &



B 2 S TP T I R SRS ERY T L LS R IMFRIE AR 55 12 3]

— 1437 —

2.2 RSMEIESCERAS R

2.2.1  ZH BR AR R AR AR 1 T % 2 W) B AR
WL ERE IR AN, Bl S TR S L

FEE G0 455 AU 20 20 i, 3 B[R] 1.4 .8.,12.24
30 h, HMOAETG 30 1 h(94.35%) ,4 h(93.85%) ,
8 h(88.48%),12 h(64.43%) ,24 h(45.38%),30 h

(35.02%) , W10 52 S REINT [H] 24 b, IS 240 A7 0
RN 50% A7, @it CCKS K vk | e K6 3] K
PREL 5 K T 5 V00T 20 JH O 37 1) e A 4 T MR B2
6%, J& ] MR FroBy B AR A AR T Mk N
100 pmol - L JnE 6,

0 A S A P I ) PNZAR- SR N P JETTHI R JEE AR 158
150 207 20
N m : .
i - o : i
,ﬁé 100 % Lok s HE g
& = # & 1.0
B 50p-----oms-hgooooe Y, i % "
E® | Qo5 B50.5
I U O
0 1 1 1 . 1 1 O S 0 N
A % R O O M9 5
1 4 12 24 36 @@ 3@?&%&\0 ’§\° gt gle gl @/@3@?& S D PP

W%/ (wmol - L)

T HIEWAILE, * ¥ P<0.01; SHOMLIHEE, " P<0. 01,
BE 6 SR EEE KRLSREHFERERERFES BRTHRREREREE
Fig. 6 Selection of modeling time, selection of optimal concentration of Sofren Injection
and selection of optimal concentration of Nicorandil

2.2.2  RBRLL S K SOt SR 4200 LN B JAK?2 |

STAT3 mRNA FiE/KFsgm  S51E% 41 i, B

T2 R 40 LA JAK2 (STAT3 2 11 /2 mRNA 1)

Tk, ZRFAGERE L (P<0.01) ; SHRIA
JAK?2

T

s,

HXTMRNA

5 b
K%
*%

oLmm—
B BRI

*%

SIAL Je nr it /R4l

TE: SRR,

HeA, ST AL AN JE il /R 41 JAK2  STAT3 2 FH )2 mR-
NA 5k B AL (P<0.01) ;ST 205 8 il #i /R 20
LA, DL IR 22 R %A St L (P>
0.05) , 45 R WK 7,

STAT3
%
< |-
< 4 1
(a4
= 3F
=
E 2r S skek sk
1_ —|—

O ER Al Al SI4 AT HURAL
P<0.01,

7 BABRSOCINMAMT JAK2, STAT3ImRNA § KA R
Fig.7 Expression of JAK2 and STAT3 mRNA in hypoxic myocardial cells of each group

2.2.3  RMREL SR T 5RO Sk 4800 LA L JAK2
STAT3 mRNA & [ZRIAMW M 5 1EF 4, B
RUZH w400 WLAN . JAK2  STAT3 & (1) #6357
L ERA G EE X (P<0.01) ; SHEEIZH AL, ST

ZHAE AT R4 JAK2 STAT3 & 103855 0 2 FRAIT
(P<0.01) ;SI 45 Je n] s /R g AH bL %8, L b P I 4R
HEFEAGI#E X (P>0.05), WE S,

a b JAK2 c STAT3
JAK2 [w = G = -~ ==
P-actin | oy e—— — — g 0.0
ERA B S R RAL o o \\\{\Y”% & o B B
© ©

1 a. KA BN JAK2 (STAT3  F 238 ;b AN JAK2 & AR RIBE I
c. ANRIIANAH STAT3 & AR, SHEBMAE, * * P<0.01,
8§ BEEHRIEEBR

Fig.8 Protein expression of each group



— 1438 —

3 itig

DR £ 2 B 7 SR T B 2h — B AR B A ST AR
3, R G Wy I A Wy D) 45 - A 1) # B8 3 3 0 B
254 AL P Z 8] 1 OC RN 2R TR R
Z (o A B AR 20 BRI, D0 4 2 B (B
5T 32 A e R 245 ) 1SS B BRI A OB
SRR e B AR T A AR R AR Y A% 0 A
PR ¢t R i R R e S Wi g v R (S
Do 26 AR 20 A5, TC Ik 4 THT R T B 5 9 0 1 A%
DAL, BB I ME TR T M 4 e 2 A
BOR BT 5 R A DG Y P s R TR R
BEAIL TR I 26 | T 78— A% 0 A 2 0 Y 56
156 TR A 056 2R B D RE A o AR R )
AR IE IR B T 28 AR, fofi A g g B [
Z A BT i — A s A F W2 B
R A9 T 1 DA D 4% 1 ) 5 B 4 T O 22 4 b
7GR VE FIBL A R0k T RZGBF5E A 2
WA 78 B3 B 328 FH I 445 2 B2 235 5 P AR R )
FGE T, T T PR AR 1O SR A DG A I
G TE T RBREL B RS RIA T O B0 S ISR
(A% o 3 5

AHIF 5T LAC B A SE AR S Rl 35, R
DIAMOnND S84 0 SR P A | e 4445 1) 332
MLZUREER . FRATE DR O B8R iE i 5 b
2 /SR I TF 356 DR S D 45, I o) T 8% b 1 35 R
ATATAT, BB S 1 35 PR =2 ) Y DGR, B AEL
AR IR, FE B 5 0 —UE " B RO B % FRAT
B STAT3 EGFR [ TNF .IL-6 PIK3R1,3iX 5 /M 3& A
SR T 07 H o -k SS AR 3R IRt
BATTAT AR SR O £ AR IR 22 9 AL 1 B A% 0 3
A, Chang %Y [AIF5E 3, IL-6  AKT1 STAT3 1]
AE RO 8 R I IE A A% 0 BE R 3 5 AR F 9 25
WAH—E, Bi 455 3T W 4% 25 B 2f 5 40 F X e
AR LI, 508098 KR DG A ZE A 1L-
6 .PTGS2 .VEGFA ,TNF Fll MAPK1, 5.048 9/ S HE IfiL
S TEAH DG ) 38 %A PP 2830 T A - A2 108 B B 15
5 SRR cGMP -PKG {55 il #% F1 TNF {5
Sl AE, Guo %Y BIEST A B, X TNF, TLR4,
NFKB1 1 SERPINE1 4 />3 P AT g J200 800 A Il
PR A9 B S BERE I LA IR S AR 5 BB 0 4
I3, — 5 TR T BB AR S — T
TAIAS B9 A 50 B0 R IR 1) s Ll B Ak 1 o
ST P BRIS AR

B T R 2 K224 2024 4F 12 A 58 40 55 12

ATIEFE B IR GG G U BRI B HR i 128 HH AR ZL
SRR A YT O 8 SR ISR (1) SC B L A 30
A RGO PEHES TR SR STAT3 TNF
EGFR . AKT1, ALB, EP300. INS. GAPDH . IL6 i
SRC, H:rfr STAT3 FE{HfR KHEZ G . 4% 30 >G4
HEPR 3 AT AH OGP 43 B A& PR, STAT3 | JAKT , JAK2
JAK3 ALB Hll FGF2 iX 6 NHEH 5« —iE - 25" BE &
ol B AR AT B R R AT 5 K P RIR T O
SR SR M UE A A0 6 BE A SCRRIF 9T AR,
JAKT JAK3 752 KB OG5 48RRI 1 B R I i 5
PR R FEVEFR 2 ALB SR R h A i R 2 0
FI R, 2 2 A PN 8 3% K OF FAT 40 0 i B 4
B0 FGR2 & 5 A I TS (4 0k 57 fE
P JAK2 (STAT3 255 Z Rl 1 45 9 99 s B
AR R Marton BIHFSEINA STAT3 J2: 520
DM BRI EERZE D STAT3 & JAK2 FIfH)
PR, JAK2 B0 I (i STAT3 BEfR 1L , i — 20
S O LA e o 55 5 R R R B T, A R
SRR IEME IR M Bk A4 AR, A Bk & 11 4%
L2055 1L-6 FiER G cardiotrophin—1 E’J/a\bk,i%éé}
SHECONAMR A L 5 A ST AN T A
)RS , JAK2/STAT3 3l BG40 J5 |, 51 & e e F0 DX 7y
FIRMEIN, S5 RAE AN Ak A8 A B, e &
AT SECO LA B B A, A Bh
SCIRMFST SR I A JAK2/STAT3 5538 %, 31l
il A A 5 7 AR T 38, AT DA e A R o 0 7
KH SR ONEDIEE Y . AR R R U RE E A b
135 82 ZAHICIHE I, MR 4R P (EHES | Al 4% i
AR BL T STAT3, JAK2 3 3k 3 BR, £ B JAK2 |
STAT3 it ZH S 5 T KR S R IEFRIATT O
IR S MFUE )

254G UL B SEIR FATTIA R JAK2/STAT3 i
¥R KR LT 50 RAE SRR YT O 20 S MR ) 5
KHEE B, AT R — N, AR R AR AT T
YA SR RO LA B R I A RAR LT 5 R S
J& ,JAK2 1 STAT3 4 H 3Rk K B & FEAR, #2R
RMRET 50 R E S L 415 JAK2/STAT3 8 F§ AR 4
TN SR R ) T CE O R ME R, I
A 0 S R 45 A R A RIS PO B0 S s
AR ML T4 1 B IAIE , fE PR STAT3 1
SR D R HE R FE R AR, R T H S e AR
Herb A SEPR B SR,V S Sk TR i 45 51 fig
% 55 0 6 S 56 10 485 SR A I IR I, X Al (B AR



B 2 S TP T I R SRS ERY T L LS R IMFRIE AR 55 12 3]

— 1439 —

WFFE 45 G Pt A TR AL & B0 A R

FA T 1 FE R T g B AR T id i s T S Rk
ZL5 R SRR YT /U SR SR AR 3¢ ) HA AR
O %, AL 45 I 3 % | HIF {5 5 3l % EGFR i %
P Pt R B PI3K - Akt {5 53 % IL—17 15 5538 |
NF-kB {5 5%  VEGF {5538 [ 45 | T ik L6 38 % 1)
SIS BRI A R i — 2P ST
4 ZEig

TEAMIE H , FRATTR FH W 45 24 B 2 45 5 P i A5
P 7 iR AN S BT T RARZ LS5 RIE SRR YT
YGRS M UE 9V AL 38 2 R 25 40 $h 43
BT, 45 B0 S SRE ILFIE A9 A% 0 R A0 46 STAT3 |
EGFR \TP53 1 AKT1, FRATHIESE KR 5 R S
ik B AIG JAK2/STAT3 {5 5 3l % 0 3 ol 35 it 45
HOC2 (o JILAH MRS . 3 86 e MRy KPR AT 55 K o
TR 6 Lo U B0 MR LIS 1) BEAIL A 4 1L 1
BRI , B0E T BT VA A TR
[1] PANAGIOTAKOS D B, NOTARA V, KOUVARI M, et al. The

Mediterranean and other dietary patterns in secondary cardiovascular
disease prevention: A review[J]. Curr Vasc Pharmacol, 2016, 14
(5): 442-451.
(2] BEE, ®F S, 5, & EFRERSHENEREKE
DO K ARE S RAR B AR [J]. AP BEZ ek,
2021, 36(2) . 1114-1117.
GAOX W, XUF Y, SUY, etal. Study on congenital constitution
of coronary heart disease patients in Changchun, Jilin province
based on the theory of five evolution phases and six climatic factors
[J]. China J Tradit Chin Med Pharm, 2021, 36 (2). 1114 -
1117.
FOHAR A, WISTIE, 5. 9790 156 09 0 S0 B UE 53 2 STk
et L)1, ILPY PR ,2008(10) :31-33.
QI Q G, WANG W, HU L S, et al. Statistical analysis of literature
on syndrome differentiation and classification of 9790 cases of coro-

—
w2
[

nary heart disease and angina pectoris[ J]. Shanxi Tradit Chin Med,
2008(10) :31-33.

[4] ZHAL X, WANG X, WANG L, et al. Treating different diseases
with the same method—a traditional Chinese medicine concept ana-
lyzed for its biological basis [ J]. Front Pharmacol, 2020, 11;
946.

(5] &, XGEHE, FUART, 55, KBRELE: RIEGHEAE PIVAS 4

Be 5 & B s (0], P E B2, 2020, 37

(19) : 2366-2370.

CAO L, LIUX Y, SHI' Y S, et al. Study on the reasonable using

time of sofren injection after drug allocation in PIVAS[ J]. Chin J

Mod Appl Pharm, 2020, 37(19) : 2366-2370.

2B, ERME, SR, A RRLLR KIE SRR T E O

DL AT 2N RGN [T]. hEESRES,

2021, 24(26) : 3359-3368.

LI D H, WANG T Y, ZHANG H N, et al. Systematic review of ef-

ficacy and safety of Rhodiola wallichiana injection in treating coro-

nary heart disease and angina[J]. Chin Gen Pract, 2021, 24

(26) : 3359-3368.

[7] BB, B8, /g, KRR RSG5 0 fa e
BB T RO AR ALEI T e (1], P EE25 {8, 2017, 34

—
(o)}
[}

(6): 56-60.
WANG HY, YANG SZ, YANG X Q. Effect and mechanism of so-
fren injection in the treatment of stable angina petoris[ J]. Inf Tradit
Chin Med, 2017, 34(6) : 56-60.
(8] WML, B R, M, 45, SEHOIERIRE KIRLLR KT SR
7 SRR SRS R AL P I O ) RS I RFIE [T ] h I 2Y
Ak, 2018, 27(23): 59-61.
HU W, YIR X, LI P, et al. Clinical study on metoprolol combined
with sofren injection in the treatment of heart failure induced by cor-
onary heart disease[ J]. China Pharm, 2018, 27(23) : 59-61.
[9] EFK, D8, 2, F. KRS RIS ATRE MO 24
P AR LY TCAM=1 e MMP -9 ZK P (W52 M [ J]. B 15 2 ¢
i, 2018, 47(10) : 1340-1342.
WANG T R, MA W, LI'Y, et al. Influence of Dazhu Hongjingtian
injection on serum ICAM~-1 and MMP -9 in patients with unstable
angina pectoris[ J]. Shaanxi Med J, 2018, 47(10) ; 1340—1342.
[10] JEREXL, 225, KA T, WL RIAEAE 2515 b (4 L
JELT]. FRTPBEZR MR, 2021, 37(1) : 156-160.
ZHUANG Y S, CAI B C, ZHANG Z L. Application progress of
network pharmacology in traditional Chinese medicine research
[J]. J Nanjing Univ Tradit Chin Med, 2021, 37(1): 156-160.
NOGALES C, MAMDOUH Z M, LIST M, et al. Network pharma-
cology: Curing causal mechanisms instead of treating symptoms
[J]. Trends Pharmacol Sci, 2022, 43(2): 136—150.
[12] YUESJ, XINLT, FANY C, et al. Herb pair Danggui—Hong-
hua: Mechanisms underlying blood stasis syndrome by system phar-
macology approach[ J]. Sci Rep, 2017, 7. 40318.
SHANG L R, WANG Y C, LI J X, et al. Mechanism of Sijunzi
Decoction in the treatment of colorectal cancer based on network

[11

[a

[13

[

pharmacology and experimental validation[ J]. J Ethnopharmacol,
2023, 302(Pt A) . 115876.

WANG Y, YUAN Y, WANG W T, et al. Mechanisms underlying
the therapeutic effects of Qingfeiyin in treating acute lung injury

(14

[l

based on GEO datasets, network pharmacology and molecular doc-
king[ J]. Comput Biol Med, 2022, 145. 105454.
[15] WANG Z Y, LIM Z, LI W J, et al. Mechanism of action of
Dagqinjiao decoction in treating cerebral small vessel disease ex-
plored using network pharmacology and molecular docking technol-
ogy[ J]. Phytomedicine, 2023, 108, 154538.
YEJH, LIL, HU Z X. Exploring the molecular mechanism of ac-
tion of Yinchen Wuling Powder for the treatment of hyperlipidemia,

[16

[

using network pharmacology, molecular docking, and molecular
dynamics simulation [ J ]. Biomed Res Int, 2021, 2021.
9965906.

JIASHUO W U, ZHANG F Q, ZHUANGZHUANG LI, et al. In-

tegration strategy of network pharmacology in traditional Chinese

(17

[

medicine; A narrative review [ J |. Chung I Tsa Chih Ying Wen
Pan, 2022, 42(3) : 479-486.
(18] 2y rim R SEAE R [ ST, ALt b BB T A,
2002:77-85.
Guiding principles for clinical research of new Chinese medicine
[S]. Beijing: China Medical Science and Technology Press,
2002.:77-85.
[19] World Federation of Chinese Medicine Societies. 4% 24 P2~ 1 EAf
JFEEFETEL)]. M BEZY, 2021, 16(4) : 527-532.
World Federation of Chinese Medicine Societies. Network pharma-
cology evaluation methodology guidance [ J]. World Chin Med,
2021, 16(4): 527-532.
LIS, ZHANG B. Traditional Chinese medicine network pharmacol-
ogy: Theory, methodology and application[ J]. Chin J Nat Med,
2013, 11(2): 110-120.
BARABASI A L, GULBAHCE N, LOSCALZO J. Network medi-
cine: A network—based approach to human disease[ J]. Nat Rev

Genet, 2011, 12(1) : 56-68.

[20

[l

(21

[



[22]

[23]

[24]

[25

[

[27

[

[28]

[29]

[31]

[32]

1440 —

YANG Y, YANG K, HAO T, et al. Prediction of molecular mech-
anisms for LianXia NingXin formula: A network pharmacology
study[ J]. Front Physiol, 2018, 9. 489.

GE Q, CHEN L, YUAN Y, et al. Network pharmacology—based
dissection of the anti — diabetic mechanism of Lobelia chinensis
[J]. Front Pharmacol, 2020, 11 347.

CHANG C, REN Y L, SU Q. Exploring the mechanism of Shex-
iang Tongxin dropping pill in the treatment of microvascular angina
through network pharmacology and molecular docking [ J]. Ann
Transl Med, 2022, 10(18) . 983.

BISL, XU L, CHEN S Q, et al. Detection of herbal combinations
and pharmacological mechanisms of clinical prescriptions for coro-
nary heart disease using data mining and network pharmacology
[J]. Evid Based Complement Alternat Med, 2021, 2021:
9234984.

GUOSY, WU J R, ZHOU W, et al. Investigating the multi—tar-
get pharmacological mechanism of Danhong injection acting on un-
stable angina by combined network pharmacology and molecular
docking[ J]. BMC Complement Med Ther, 2020, 20(1) ; 66.
XUE C, YAO Q F, GU X Y, et al. Evolving cognition of the
JAK-STAT signaling pathway: Autoimmune disorders and cancer
[J]. Signal Transduct Target Ther, 2023, 8(1): 204.

T, o, AR, . BT JAKL ] abrocitinib JAYT
5 AE RN P BERR N B AR BT R AP Meta S0 BT
[J]. PEIERZ 2245, 2023, 32(11) ; 836-845.

WANG J M, LI R, FENG X H, et al. Meta—analysis of the effica-
cy and safety of a novel JAK1 inhibitor abrocitinib in the treatment
of moderate—to—severe atopic dermatitis in adolescents and adults
[J]. Chin J Clin Pharm, 2023, 32(11) . 836-845.

ZHANG Y, WEIL'Y, JIANG S, et al. Traditional Chinese medicine
CFF-1 exerts a potent anti—tumor immunity to hinder tumor growth
and metastasis in prostate cancer through EGFR/JAKI1/STAT3
pathway to inhibit PD=1/PD-L1 checkpoint signaling[ J]. Phyto-
medicine, 2022, 99: 153939.

HUO R R, LIU HT, DENG Z ], et al. Dose-response between
serum prealbumin and all-cause mortality after hepatectomy in pa-
tients with hepatocellular carcinomal J]. Front Oncol, 2021, 10
596691.

ZERE, BRIEX, BhOC, 5. AR 2 BRI R B E M ANE IR
HCHEIFFB RO [ ). o 2B, 2023, 43
(12) : 954-960.

LIJQ, CHEN Z Y, ZHONG W Z, et al. Risk model of parenteral
nutrition—associated liver disease in the patients with severe acute
pancreatitis[ J ]. Chin J Crit Care Med, 2023, 43 (12). 954
960.

PR AL, X, fFPEIE, 4F. MiR-203-3p 7 40 A ¥
Fk Je HXT AN FE R RR R [T]. B R

—
(5]
w

[

[34

[l

[36

—

[37

[

[38

[

[39]

B T R 2 K224 2024 4F 12 A 58 40 55 12

2021, 29(18): 3133-3138.

CHEN C Z, ZHAO H C, FU X F, et al. The expression of miR—
203-3p in hepatocellular carcinoma cells and the effects of cell
proliferation, migration and invasion[ J]. J Mod Oncol, 2021, 29
(18): 3133-3138.

JABA, IR, AR, SF. SFARSCIIFR BAE E h s R C-
myc N-ras . PLK1 ,FGF2 % [1/KF-%F TACE A J& #ife i) 1500
fEAHTLT]. B BRA 5 PR 2% R 8, 2024, 45(3): 347-352,
357.

ZHOU Y, YIN X, FU M, et al. Analysis of the predictive value of
the protein level of oncogenes C—myc, N-ras, PLK 1, and FGF2
in the serum of hepatitis B —related liver cancer patients on the
prognosis after TACE[ J]. Int J Lab Med, 2024, 45(3): 347-
352, 357.

WANG K, XIE M H, ZHU L, et al. Ciliary neurotrophic factor
protects SH=SY5Y neuroblastoma cells against AB1-42—-induced
neurotoxicity via activating the JAK2/STAT3 axis[ J]. Folia Neu-
ropathol, 2015, 53(3) . 226-235.

CHEN H, CHEN Y J, WANG X, et al. Edaravone attenuates
myocyte apoptosis through the JAK2/STAT3 pathway in acute myo-
cardial infarction [ J]. Free Radic Res, 2020, 54 (5): 351 -
359.

TAN J K, MA X F, WANG G N, et al. LncRNA MIAT knock-
down alleviates oxygen—glucose deprivation—induced cardiomyocyte
injury by regulating JAK2/STAT3 pathway via miR — 181a - 5p
[J]. J Cardiol, 2021, 78(6) : 586-597.

PIPICZ M, DEMJAN V, SARKOZY M, et al. Effects of cardio-
vascular risk factors on cardiac STAT3[ J]. Int J Mol Sei, 2018,
19(11) . 3572.

BALDINI C, MORICONI F R, GALIMBERTI S, et al. The JAK-
STAT pathway: An emerging target for cardiovascular disease in
rheumatoid arthritis and myeloproliferative neoplasms [ J ]. Eur
Heart J, 2021, 42(42) . 4389-4400.

WE, T, NSO BEVIRAY JAK2/STATS {75 3 B 1
JESE R AN N T P T AR R R [T ], BRI R AR A,
2024, 53(2): 179-183.

DAI Q, CUI N, LIU W Z. Impacts of baicalin on proliferation, ap-
optosis and invasion of oral squamous cell carcinoma cells by regu-
lating JAK2/STAT3 signaling pathway[ J]. Shaanxi Med J, 2024,
53(2): 179-183.

Ve, REE, HIET HH0EREE JAK2/STAT3 B ok Rt
MO WAER ], T EIG IR Bk, 2024,
40(3): 388-392.

LING J, WU Y, TIAN G P. Effects of dapagliflozin on ischemic
ventricular arrthythmia in rats by regulating JAK2/STAT3 axis
[J]. Chin J Clin Pharmacol, 2024, 40(3) : 388—392.

(%% %7F)



