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[ Abstract)] Objective To explore the mechanism of Sijiging in the treatment of bronchial asthma
through network pharmacology, molecular docking simulation and in vitro cell experiments. Methods The
active ingredients and related targets of Sijiqing were retrieved and screened in the TCMSP database, the targets
related to anti-inflammatory were obtained by searching in OMIM and GeneCards databases, the intersecting
targets were screened and the Venn diagram was drawn. Network topology structure analysis was performed
using Cytoscape 3.8.2 software, and a "traditional Chinese medicine-active ingredient-target-disease” network
diagram was drawn. The common gene targets were uploaded to the STRING database to establish a protein-
protein interaction (PPI) network diagram of drug target proteins and disease target proteins. The binding
energy of core targets and related compounds was obtained through molecular docking technology. A RAW264.7
cell inflammation model was established, and the effect of Sijiqing on the activity of RAW264.7 cells was detected
by MTS method. The effect on NO signaling pathway was studied by Griess reagent method, and the effect of
Sijiqing on inflammatory factors interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) in cell supernatant
was detected by ELISA method. Results The results of network pharmacology showed that the core components
of Sijiging were sitosterol, quercetin, kanfenol, stigmasterol, pomeolic acid acetate, etc., and the core targets were
IL4, STAT, TNE, IL6, INFG, etc. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
enrichment analysis showed that the main signaling pathways included MAPK and NF-xB. The molecular
docking results showed that the binding affinities of the core components kaempferol and quercetin of Sijiging to
target molecules were less than -4 kcal/]. The results of cell experiments verified that Sijiging could significantly
reduce the expression of NO, IL-6 and TNF-a in inflammatory cells. Conclusion Sijiging can improve the
inflammatory response of inflammatory cells through the core targets represented by IL-6 and TNF-a and key

pathways such as NO.

[Keywords ] Sijiging; Bronchial asthma; Network pharmacology; Molecular docking; In vitro

experiment; Inflammatory factors

SCTE N (TRIAREENG ) 2 2RSS,
RPN VER ] i, WZHREFAE IR A — i ig
PERAEVELNG o A JEAE A 0 s Ao BIL A 473 38
HFEEHEMO, FEhRAEA 2RSS, 1
15 TR AR REIRIERIANNG . h PR
BeAnAE . AR as " HAm AL 5 e i
TR RYENRAVRCA O, I, $0H %
S P 7 A X S A R LA s R BIR R

2= & K BHE Y & (Ilex chinensis
Sims ) (M, BATIEPIRRE | UILLE MAFDIRL,
e PR L6 IO P T At B MR L Pk S
RIRIK K Z G5 SRR YT 0 BURAE Y AL 24 BT
AR, T Ll LB 2L &1
=AW L, S wmmde, k. B
FOEAS D4R, [RIRS, SUARZGIRAF oA s Y 2
THAPOA . PURSFEM . HETA G
PIRAFH TR, PUZ35 T B
Wi F4/E FHATL AR v A BT o ASBIF S T I 2% 24 B2
o> FRHEARTE T AR 55 YL R 2

BIAHEAER, FFEEAT AN RRgeE, LISy Y
IR A SR A .

1 #ZRSAE®

1.1 #
111 fmpe

RAW264.7 il ( /Iy BLEA% B e 20 B 11 1l
Y, ATCC 4, B BBl b 25 Yo
JTai% ) o
1.1.2 &5 HA

POzl B EA AR AR, Y
BORFFH — NRE B2 = Hl &; 152

(lipopolysaccharide, LPS) ( [ Sigma 24 H], 4
430000153963 ) ; SRR HMLE ( 32[ Gibeo 4], it
5 2409126CP ) ; 1640 K573 ( 3£ Gibeo /A F,
b5 2851825 ) 5 WA R £h i I 5 i ( Griess
W) (E[E Promega 23 F], L5 0000231725) ;
MTS ( 5% [ Promega /A 7], it %5 0000240768 ) ;
/N B TNF—a ELISA i 7] &5 ( 3¢ [# eBioscience 2>

https://slyyx.whuznhmedj.com/



657 HIEEZAFARE 2025 F£ 9 AF 3855 9# J.Math.Med. Sep. 2025, Vol. 38, No.9

H, 5 WP0380408255) ; IL-6 ELISA i | &
( 55 eBioscience 23], %5 PAO4ZZPHST1S) ;
TP (DMSO) (B4R AEMAF, HT

GP2409013) .
113

DSY2000X 8] # 526 i Be ( H PR HOEH
HAFBRAF) ; BPN-CH B CO, Ji 54 (_LifF
—HERPAERABRA R ) 5 RT-6100 ZYREGFHRAL (8
IF AR A R AR ) 3 288 A30F
5 oML TDZ5-WS B (L9 = SO Lo BLAS
ARAT) 5 BRI (Gilson) .
1.2 WKHES
1.20 R FRF B 5L A AR % Yok TR

L AR 4= %) #) H B2 (oral bioavailability,
OB) =30%. 2524 ( drug-likeness, DL) = 0.18
FEAE, BT TCMSP 45 %8 (https://www.9ltemsp.
com/ ) G PEFRAG HH 24 DU 2= 75 A TE M L FVAHOCHE A
1E Uniprot 48 % (https://www.uniprot.org/ ) #f—2&
ST, SIERAE AN DRHED | JoRCHE s A S R A
I Ji e R Y SR 44 Bk P
12,2 XAE%m a8 K Bde BRI

PL “anti inflammation” &y ¢ & 16, 4 ) 7
GeneCards (https://Www.genecards.org/) . OMIM
( https://www.omim.org/ ) K4 e b # A TR R, i BE
5 S R CRIBT AR CHE /L, £ Microsoft
Excel 2019 P IEATREG, KRREERN, Wit
Uniprot XU4f8 R HEATICIE, 45 BT A AH ICHE s B [
fri o 7 GeneCards, OMIM %4 & 43 5 iy A &
H#ia] “bronchial asthma” PEATKIER, H2HT LA
AN AH GRS, 7E Microsoft Excel 2019 4 mr gkt
BA, HIBREZ IR, fJEiEE Uniprot 204 2
PR RLTEAL . 15 25T ST R i A OCHE s DA
Bo WIS, HREPURPU RN
FRAEHE R
123 jhik AR de .k

FE ARG 0 rh 24 25 WL OB SR, T
WA A, FITEZF- & (https://bioinfogp.cnb.
csic.es/tools/venny/ ) 21l 55 BE
124 “Hih—fes-—kR" EaLEN%
(oF3

Py #h i E  “Homo sapiens” , #4425 ) 4
&S PR R A R - 3 SO AR
( protein—protein interaction, PPI) [ 2%, 345

https://slyyx.whuznhmedj.com/

FEDIHE 5 % 2 STRING 548 (hitps://en.string—
db.org/ ), R EARAH EAE I E R 0.4, HA
SRIGHEAFENIRES , B EAEAR A TSV SCIRA%
3, A Cytoscape 3.8.2 i Fit 17 0] ¥4k, fi H
CytoHubba Il JEHE M 28 A PR DA, it th
MU IR S U R A% DB R
125 BRI EE KL HT

B DU 5 S U S AR R A% 2 DAVID
B ( https://davidbioinformatics.nih.gov/ ),
OFFICIAL_GENE_SYMBOL 4 & [ #7 i1 4F, Homo
Sapiens N W)U, AT AR EL D 5 AL 2 AR
445 (Kyoto Encyclopedia of Genes and Genomes,
KEGG ) Al 5 K 4 {K i ( Gene Ontology, GO) T
B B% w0 0T, GO ZHEE M AE W) 72 (Dbiological
process, BP) . 4l ffg )% 43 (cell components,
CC) . T I8E (molecular function, MF) = J5 1fii
P DU 295 1E3R Y7 U Wl 5 s B P AR
T DU 2R 7 S U P e TR R A T e e
FIE 3 i S A FAILAR
1.2.6 - xagiE

FI 3T RHEBORVEAL DU 275 P il S HRS
0 Z [ Y 25 58 RE . 2R T PPLIMZGrh MCC 3
A A SV DL, R AL O M
TS AL S EAT 70 7 X 42 . DA Pubchem
AR ( https://pubchem.nchi.nlm.nih.gov/ ) 3% B4k
BYN = HELE Y sdf AR K SR SR 32
&, M RCSB EdE7E (htips://www.resb.org/ ) FE8%
PRXTRLAY pdb #8330, #E Autodock Tools 1.2.7 %K
PP AT, Gl R
1.3 MEFKEEMRIH &

FREUUZ75 T 300 ¢, LA LLF, A
AU LA 6 000 mL Z%187K , ¥ 30 min JJF4R
R, ek, J5 8 2 30K AT 60 min,
BIATHRAFILA, i FIA 3 000 mL ZE17K,
KA 60 min JFEIH, SIFPIRZMR, dksik
4% 150 mL, 133 UZEH KR, HAZGKE N
2 000 mg/ml.,
1.4 ZHARSEIS
1.4 oo X3 54 R m2h

4 A M B AL 23 20 Ry 25 6 BRAE L TE R 0 IR
ZH. LPS BRI | MM, BRas O IREH S, H
AR L IBOS B R RAW 264.7 20 it B T
37 °C. 5% CO,, 10% JG/FIML7E 1640 K5I A b


https://www.91tcmsp.com/
https://www.91tcmsp.com/
https://www.uniprot.org/
https://www.genecards.org/
https://www.omim.org/
http://bioinfogp.cnb.csic.es/tools/venny/
http://bioinfogp.cnb.csic.es/tools/venny/
https://cn.string-db.org/
https://cn.string-db.org/
https://davidbioinformatics.nih.gov/
https://pubchem.ncbi.nlm.nih.gov/
https://www.rcsb.org/

HIBEF4E 2025 £ 9 A 38 55 9H J.Math.Med. Sep. 2025, Vol. 38, No.9 658

F%, LL180 uL (3x 10* A4~/ fL ) 4 Fl T 96 L &%
FEMRN, 2P0 IRZH B 180 pL 3535 55 T 96 FLHR
N, IEHE 18~24 ho PUZETFH KRR FH DMSO
TR, W RS R LR R I 100 mg/mlL.
25 EAXT R | IE T R AL 3R 3 20 uL;
LPS A5 5 26 45 £L fin 10 uL LPS 1 10 pl 5% 75 3t

F ol 2l LN 10 pL U ZEF KR, FinA
10 pl LPS, {H A FLIARRA 200 pl, 25904525
FEI M 2 pg/mL, 10 pg/mL, 50 pe/mL, 2595
AN FEE 24 h 5 BN b BRI T A S bR
iR

1.4.2  fmfie & A

a5 25 L E 24 h 5, SR MTS
R I A0 TR T, R SE IR LA MTS TR & )
10 pL, AR USSR 4 h, AR
21 A T A RR AL 490 nim Ik K Ab A 4% L Y R
HAE (optical density, OD) .

YNAEAEIG % = (B4 OD490 nm— 25 FHFLES
FEM OD490 nm ) / ( IEH X HRZHL 0D490 nm- %5
L FEH OD490 nm ) x 100%

1.4.3 e LiFi PNOm Z

A5 25 AL RIRFE 24 h J5, R Griess it
FUREI NO {E, MY UL B HIEAR; B—A3
AR IR, K545 SR 4 43 S H 100 pl 4 1
THWRCE TR T, BEA BRI A I 5 N- 28
L REERIRAS 50 pl, #E 15 min J5, KU
A ZAE 540 nm PEALE OD',

1.44 mppbFa P XERFTNF-a,
IL—645)]

SR TNF—o 32805710 8 K 00 40 A1 3 ¥ HP i) i
K+ TNF-o, KA S50REEM 24 h )5, B
FLWZI 20 pL 200 _E 35 W5 R ISR R 1504,
Fi& TNF-o0 iR @ Ul A T8R4, T 450 nm B
AR A SEBGFLAY OD. SR 116 359 S I 4 g
VSRR RAE T TL-6, KA S DU A AR
M24h )5, B S0 pL 480 E3E RS # EIE R
WBE 10 4%, & IL-6 I Uil BT, & T
BRI 450 nm ALK ASFLEY OD.

1.5 Sitoth

SR T YA A S A0 B R T /KSR SPSS
28.0 FAFIEAT A AT, T TEORER Y EORIbR I 22
( X+ )R, HRPHH HECSRH (k% P < 0.05
HEFAGITERE X,

2 R

21 MFEEHETZSEEmERE

A TCMSP 04 PEAG &, 159 31 g 2
B R SRR B- A HI R, TEIEE. EER
WRERRAF LT o WA L R R G, RERIL
A 190 P . LU relevance > 5 NFRIETRIE, B
Genecards Z(diE 2 15 2 B9HE 55 OMIM i 23K
BRI AS RS AR ELE, HRER
AHOCHE 53 1 904 4>, P M 58 671 4,
TG LT 498 M BOR LA . K Lk 2y
Yy — e MM B, ol 73 A2y
ZHAREH TEWRRR S (E 1) o #F—2D%
A SR Cytoscape 444 T AT A4k , Bt “24
Yy - oy - BB RRMMEE (E2) o
2.2 HEHSPPIMHE

W 75 BB A 7Y 52 B BR 3 A STRING %
P P, ARAT PPLIM &%, it 73 AN AU
11435538 (K 3-A) o T2 BELR i,
TR FEEAR AR o AN R 6 1 AN [] 74 A
HAEHZEA, #E—25F A Cytoscape 3.8.2 T4t
frardife (E3-B) , EAMK, BiEaBEMAR
TR U X S8 B A A D 4% ol G B R
cyto—hubba {4, %R degree [EIHEHERZ AT 10 1Y
AR R, LR 3-C,
2.3 GOFMKEGGEEHNHT

AR DU = T8 S ENIR YT P B TETE

Inflammation

Bronchial Asthma

Si Ji Qing

Bl hAEmEEFEREEE
Figure 1. Venny diagram of the targets of traditional
Chinese medicine and disease targets

https://slyyx.whuznhmedj.com/



659 HIEEZAFARE 2025 F£ 9 AF 3855 9# J.Math.Med. Sep. 2025, Vol. 38, No.9

Inflammation

7N
7\

2 F2R AR CHUK MMP9 STAT1 OPRM1CD40LG
MMP2 * PON1 ~ SOD1 CXCL12 VEGFA COND1- MMP1 HMOX1
NFKBIA IFNG SERPINE-GSTP1 ERBB2 NR3CT AHR ALOXS
MPO ~ ICAM1 NR1l2 CASP3 CAVi CXCLI3NFE2L2 IL5
Si Ji Qing TNF - XDH | CXCL10 PPARG HTR2A LTA4H PTGS2 GSTM1
kaempferr— Pomolcacidacstate CYP1A2 CCL2 MMP3  FOS  ILIA  TPS3 COL1A1 NOS2
~— ~ PTGER3 DPP4 CHRM3 PIK3CG NQO1 IL4  THBD PTGST
~VoAMT IRF1 CYPBAICYPIA1 SELE = IL13 TGFBI EGF

beta-sitosterol quercetir%

SHgmEesr NOS3 MAPK1 ADRB2 SLPI BCL2 CRP CASP8 PRKCA
A\ /)
PARP1 \ \ n
\ Vi
\i\i\ Vi)
Bronchial
Asthma

E2 Z5¥-m -4 m & E
Figure 2. Network diagram of drug-ingredient-target

B DPP4 CYP3A4 THgD

A AR CYP1A1

PRKCA
NQO1

COL1A1

e P @

@ ‘ ‘

MAPK1 . .
y ’ ‘
A

E3 #EESEAR-EERAEERANZNAERTRL
Figure 3. Construction and visualization of the PPI network of the common targets
E: ACSTRINGHIBERFHEOEIMERXZ; B.ROFA-FORMEIERAR; C okt EaR-FaRMEitnA,

https://slyyx.whuznhmedj.com/

CXCL13

IRF1 ‘

sop1

Py PARP1
CHRM3
987
L ' ‘ ' ’

GSTP1

@
&
®

PTGER3

OPRMI1

F2R

PTGS1

PON1

ADRB2

ALOXS.

asTMY

coL1sat

cYPiA2

PIK3CG

NR1I2



HIBEF4E 2025 £ 9 A 38 55 9H J.Math.Med. Sep. 2025, Vol. 38, No.9 660

THLH], 7F DAVID B4 08 785 rh iy A9
EA RSO R Th i A E SN . R T
539 /1~ GO, L #§ 423 4~ BP, 36 4~ CC #1 80 4~
MF. #4E PAEERERES 2B ET 10 S50 H 5 1 7
AL 4-A) o X KEGG 3 B% & 410 136 4
G5 B AT T3 Hr, BB 20 A OCAF 5 38 2%
A

GO Analysis
response to lipopolysaccharide{ @
inflammatory response 4 [
response to xenobiotic stimulus{ @
positive regulation of gene expression 4 [ J

response to hypoxia{ @
positive regulation of transcription by RNA polymerase Il 4
cellular response to lipopolysaccharide 4

da

angiogenesis 1 - logyo(pvalue)

response to hydrogen peroxide 4
positive regulation of DNA- templated transcription 1 ! 16

extracellular space 4

extracellular region 4

caveola

protein- containing complex -

external side of plasma membrane 4
collagen- containing extracellular matrix 4
cell surface 4

ficolin- 1- rich granule lumen 4
extracellular matrix {

Golgi apparatus { @ ® 20

enzyme binding{ @ @ 4

identical protein binding <

cytokine activity 4 . 60

heme binding -

protein homodimerization activity 4
protease binding -

protein binding -

peptidase activity -

growth factor activity {

transcription cis- regulatory region binding

22
~

count

e e

Ell]

2% 50 75
Gene Ratio

#HATAAE (Bl 4-B) o
24 HDFINEER

W R BE A BRI L A
R ST P8, X HE A AR, AR
Ay SN R A AT REERCR, WLER 1. 2 N
VIEST SisvrRe SOy SO (e 7/ RS Gy SNSRI

B .
KEGG Analysis
AGE- RAGE signaling pathway in diabetic complications i

IL- 17 signaling pathway .
TNF signaling pathway [ )
Relaxin signaling pathway
HIF- 1 signaling pathway

- logyo(pvalue)
NF- kappa B signaling pathway
T cell receptor signaling pathway
PI3K- Akt signaling pathway 1%
C- type lectin receptor signaling pathway 10
Fc epsilon RI signaling pathway 5
MAPK signaling pathway =
Toll- like receptor signaling pathway count
Calcium signaling pathway
JAK- STAT signaling pathway ; fo
Chemokine signaling pathway . 15

p53 signaling pathway
NOD- like receptor signaling pathway
Estrogen signaling pathway
VEGEF signaling pathway {®
Oxytocin signaling pathway { ]
10 15 20 25
Gene Ratio

E4 EEARFEFRHBERSERATHREE 0
Figure 4. Analysis of Gene Ontology and Kyoto Encyclopedia of Genes and Genomes
E: A RBAAGREESNAELE; B RAARSARATHAR G ESMAEA,

F1 FFRELEERE
Table 1. Molecular docking binding energies

e BB AR 4408 (keall])

b i 1.6 -4.30
1L-4 -493

Mt R TNF -5.29
IFNG -5.84

BIabF -4.30 keal/J LT, FARARAE Ry -5.84 keal/]
FH A WX 26 8 1 T B S I TE LS S s
W, MEEERREE R TR AE, LA 5.
2.5 MEFXTMATE TS BNOK
E R =0

RAW264.7 4 g 28 & U 2= 75 /K $2 B 18 H
24 h i, RHIYIEETE . 28 1 pg/mL LPS HIF4)5 ,
W5 2 Jifd RAW264.7 BEf% Bk th K& i NO, 5
IEEX AL A REZS (P<001), K
GEILRW], UZET KUY AT LAAS [R) R A ol
LPS i 5 1) RAW264.7 41 is NO AR A, 41U Z=
TR 50 pg/ml, 10 pg/mL., 2 pg/mlL A,

XA ICEEE (B 6) , HXF LPS filfi RAW264.7
YRR NO HAy B 2 0k fERH (P < 0.01)
WE 7,
2.6 MEFKZEWIXILPSIESRAW 264.7
MR MEEFTNF-a, IL-6FE AR50

5 OFE W 40 M e &, LS mT LA B WA pF
RAW264.7 41 il 4 4iE [ F TNF-o Fl IL-6 1) 53 WA
(P <0.01) o AFHREE D2 KEEHA (2 pe/mL,
10 pg/mL., 50 pg/mL) RE 4% #1 i LPS i F 1Y
RAW264.7 2 LB 5 4 A TNF-o #1 1L-6, I
HEA BERBER-ITE, WK 8. &9,

3 it

SCTE W i 2 — L PR P P R R B
FOAZ O BRI O B M P RAE, RAES Z TP
FEAMD . SOAES BOMAIE N T AHEARH], X JEHL
R—AEEN A BB, (F AR K ul
WA, KA B e MEp, e R
o3 A AL P — R AER R R T R

https://slyyx.whuznhmedj.com/



661 HIEEZAFARE 2025 F£ 9 AF 3855 9# J.Math.Med. Sep. 2025, Vol. 38, No.9

19

SER-223
LYS-55

IL6-kaempferol: binding energy=-4.93 kCal/J TNF-quercetin: binding energy=-5.29 kCal/J

Lvs-78.
24

21

‘.3:‘ Gy -4 THR119
\
‘_‘;\ 1 19
AN o ) 18 e 02,
Q neY . LS8l

< 7. 20 29
N ASN-120
«
THR-87

IL4-kaempferol: binding energy=-5.01 kCal/J

INFG-quercetin: binding energy=-5.84 kCal/J
E5 - FiiEER
Figure 5. Results of molecular docking
i ACEBESIL-6; B 3AERELIL-4; C. #HEESTNF; D # & £ 51FNG,

140 4 9
8 i
120 7 .
100 i m
;\: E:. 54 ok
z 5 4
= 80 4 % N
2 |
3
> e 2
404 0+ T T T T T
LPS(pg/mL) - + + + +
20 4 . . . Z# (ng/mL) - - 2 10 50
LPS(pg/mL) - + + + +
WHEH(pg/ml) - = 2 10 50 E7 NORE
Figure 7. The potency of NO
El6 HAaiE A E. 5 EEA R, PP <0.001; 5LPSAkE, "P<0.05,
Figure 6. Cell viability P <001,
7 000~
_ ittt 700 1
6 000 H oo
600 -
T mo.
£ o~ 500 *
E 4 000 * =
3 % 400 -
3 000 A &
E 3 300
ok
2 000 iy = 200
1 000+ 100 4 .
0<J 3 0+ T T T T
LPS(ug/mL) - + + + + LPS(ymL) - + + + +
WEHpg/mL) - . 2 10 50 WFEHpgmL) - - 2 10 50
B8 TNF-oiRkE B9 IL-6iRE
Figure 8. The potency of TNF-a Figure 9. The potency of IL-6
E: HEFBakis, P<0.001; 5LPStE, P<0.05, E: HEFSBaAks, " P<0.001; 5LPSZti, "P<0.05,
“P<0.01, “P<0.01,

https://slyyx.whuznhmedj.com/



HIBEF4E 2025 £ 9 A 38 55 9H J.Math.Med. Sep. 2025, Vol. 38, No.9 662

VER—F B R, RN A PUR . PR A%
P, (P EZG (2020 B ) BIRRICER U ZE ]
AR AL . W . R IR BE AR, 1k
BT HZG g B

A Ik 0 2% 24 R 2 Lo T X HE R R w12
T T U 5 SR R Z R DI R . W
LRGP R IR, DUZRTT A AZ O A L FE A
R.OHEERE, p- A H I, B, FERRARIR A
AWFFERY, MR B- A HEE AR UER
EFVET ™o DU TR 2 A A I i P 0 I
f33#5 1L-2. CHUK . TNF-o., IL-6. IL-4., IFNG %,
W5 &I, TNF-a, IL-6, IL-4, IFNG &5 T 1%
Wi ) SIE ARAE, RERE I R R T I Rk, XF 32
AN EA BVAER

PPI M2 43 W25 KW, VU3 1A 8085
¥ %A A F IFNG. TNF, MMP-9, TGF-B1.
CASP3, BCL2, TP53, PTGS2. CCL2. PPARG
ZAMLOHEE , Hirh TNF, MMP-9 7] fE2& DUz
TRYT SR R ) GRS AR RE, RS
TNF/MMP-9 {5 53 [ 23 {ff TNF-o., 1L-6 5 R iE
(3235 B, o5 DR 9ERE AT = RN
T 530S S I i 7 I 21, i R R mT LA
il S A 7 IS X Al R AR 0, DA T D SR
JV

KEGG B Hrai R, P53, TNF {5538
& AT RE 2 DU ZR IR T SO R A, AT
YA R 7 I, PS3 S A DR,
HOCHESER TPS3 0] TPt T F SN Es A
NR GE i N weg = PN YA LNG RE =9 G 34 4 A
YT, P53 W] LIlad % TNF-a F1 TNF A2
B IR T35 S O AR 1 2 SR M 5 A% o0 (2 2 400 i ]
TP G R, Mt Z AT LR E Y P53 {5
SR, P AR PR T, DI RESE S
Wit (4 A9 12

AN SE S0 K B0, DU 2 X NO K R AE A
+ TNF-a, IL-6 BA—EMiflfEH. ARk
By, {2R40MN T TNF-a., IL-6, LAKZEN 4> T
NO TE R AEPER Y & J 1o 72 rp i 25 5 B4R
TNF-a, 1L-6 5 T e KR A S et
S, T R BE Y NO A USSR AR B A B
BREPHE B0 AR BoR, M T IER Z iR
HME, AE NI 0 NO MR B A X 5%
1R, NO ZKF 1 FF v A0 AR AR I 38170 14 588 1T R 5 3

s S AH R AR AT I, DT S8 <A A
(2R A B A AL, e R BUAGE ROE P A
U, FPl NO B 7= Az R R AE BT (0 RO 9 i 1
P B — 2 IR VE R o Il I s 4 i 5 4
WA NO T L 3 38 7 4 E M i VR BT, AHIE
gEim it A LPS J38 W 20 i RAW264.7 57 41 i
RIEBIRL, PUZEH VR T JOAE 4B 5 m] A
H1 B LPS 3 RAW264.7 40 il B ik i NO, Jf H.
HAFI RO TE, SiRH P KSR H 2 A
SRAAENTENO A RTER, X RS AA —2
HNATFROR . TNF-o & TNF Z 5 i B E A R
T, 5HS R . Y I S5 A
X, FEHEVEANM . T 400 S G A A
TESPEI S . ST 25 BRI P 3 A vp 2 P 25 ¢
SRR 0 IL-6 AR PESN « JRYL RS |
G PEPEPIR S TP R RN, R RN Y
B i P AR A IR, R AR R
TNF-o Fl 1L~6 % 4E R 14 53 6 H AT — 5 1 9 461
ERT, JF HEA R ACmM:, 38 ) 55 A i
(AR IR A3 SR AE S o

L5 LTI, AHIFST A 24 24 B 2 ARSI
It SI 56 X6 Y 2 9 A BT S A e A FH B
T TPIERIE, KBUZES ] LA 908 K 7 1
B, R Ja SEAIF ST DU 25 95 X S A5 0 W R A i
TEIGBANLHRR AL T HIS LR . AR IAATAE
—E BRI, LB A TR AT,
255 M A M ) VR FE ML 75 2 — 2538 2 1 PR 1K
B LASHIE

S 3k

1 Tu WJ, Wang LD, Special Writing Group of China Stroke
Surveillance Report. China stroke surveillance report 2021[J]. Mil
Med Res, 2023, 10(1): 33. DOI: 10.1186/s40779-023-00463-x.

2 GBD 2021 Diseases and Injuries Collaborators. Global incidence,
prevalence, years lived with disability (YLDs), disability—adjusted
life—years (DALYs), and healthy life expectancy (HALE) for
371 diseases and injuries in 204 countries and territories and
811 subnational locations, 1990-2021: a systematic analysis
for the Global Burden of Disease Study 2021[J]. Lancet, 2024,
403(10440): 2133-2161. DOI: 10.1016/S0140-6736(24)00757-8.

3 Yadav T, Bhalerao G, Shyam AK. Factors affecting fear of falls in
patients with chronic stroke[J]. Top Stroke Rehabil, 2020, 27(1):
33-37. DOL: 10.1080/10749357.2019.1658419.

4 Goh HT, Nadarajah M, Hamzah NB. Falls and fear of falling after
stroke: a case—control study[J]. PM R, 2016, 8(12): 1173-1180.
DOI: 10.1016/j.pmrj.2016.05.012.

https://slyyx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/37468952/
https://pubmed.ncbi.nlm.nih.gov/38642570/
https://pubmed.ncbi.nlm.nih.gov/31847729/
https://pubmed.ncbi.nlm.nih.gov/27268565/

10

12

13

14

15

16

663 HIEEZAFARE 2025 F£ 9 AF 3855 9# J.Math.Med. Sep. 2025, Vol. 38, No.9

Keser Z, Ikramuddin S, Shekhar S, et al. Neuromodulation for
post—stroke motor recovery: a narrative review of invasive and
non—invasive tools[J]. Curr Neurol Neurosci Rep, 2023, 23(12):
893-906. DOI: 10.1007/s11910-023-01319-6.

Klomjai W, Aneksan B, Pheungphrarattanatrai A, et al. Effect of
single—session dual-tDCS before physical therapy on lower—limb
performance in sub—acute stroke patients: a randomized sham—
controlled crossover study[J]. Ann Phys Rehabil Med, 2018, 61(5):
286-291. DOI: 10.1016/j.rehab.2018.04.005.

Utarapichat S, Kitisomprayoonkul W. Effects of transcranial
direct current stimulation on motor activity of lower limb muscles
in chronic stroke[J]. ] Med Assoc Thai, 2018, 101(1): 131-136.
hitps://www.thaiscience.info/Journals/Article/JMAT/10989038.pdf
Ubalde L, Jacklin J, Hobson P, et al. Effects of transcranial direct
current stimulation on gait and balance post—stroke[D]. Las Vegas:
University of Nevada, Las Vegas, 2020. DOI: 10.34917/18162621.
Higgins JPT, Altman DG, Getzsche PC, et al. The Cochrane
Collaboration's tool for assessing risk o f bias in randomised
trials[J]. BMJ, 2011, 343: d5928. DOI: 10.1136/bm;j.d5928.
Higgins JPT, Thompson SG, Deeks JJ, et al. Measuring
inconsistency in meta—analyses[J]. BMJ, 2003, 327(7414): 557—-
560. DOI: 10.1136/bm;j.327.7414.557.

Bowden J, Davey Smith G, Burgess S. Mendelian randomization
with invalid instruments: effect estimation and bias detection
through Egger regression[J]. Int J Epidemiol, 2015, 44(2): 512-
525. DOI: 10.1093/ije/dyv080.

HA . 2 LA P RO i A e S ST D R YK ¥ 52 (D).
K - NP ER A, 2021. [Dong K. The effects of transcranial
direct current stimulation on the recovery of balance function
after sroke[D]. Taiyuan: Shanxi Medical University, 2021.] DOI:
10.27288/d.cnki.gsxyu.2021.000048.

/INHE . 22UV F RO R A e R A2 B D RE AR B R
W [J]. $iEE SRR B | 2014, 5(3): 35-36. [Fan XY. Effects of
transcranial direct current stimulation on motor function of stroke
patients recovering[J]. Chinese Manipulation & Rehabilitation
Medicine, 2014, 5(3): 35-36.] https://med.wanfangdata.com.cn/
Paper/Detail?id=PeriodicalPaper_amydy201403016

Mo . 2250 0 F R A 6 e SR YT AE R AR I A rh A
RO FHERT [J). 2224815 |, 2023, 27(16): 40-42. [Chen Y.
Application of transcranial direct current stimulation combined
with rehabilitation therapy in elderly patients with stroke[J]. The
Medical Forum, 2023, 27(16): 40-42.] DOI: 10.19435/;.1672~
1721.2023.16.014.

IR 2228 AL F R IR 5 B DI £k A A R
12 3 D e e S 1T BOWEE (J]. tH S g T 2R 2 A S SCH
2018, 18(96): 53-55. [Wang XL. Effect of transcranial direct
current stimulation combined with rehabilitation training on
motor function rehabilitationof stroke patients[J]. World Latest
Medicine Information, 2018, 18(96): 53-55.] DOI: 10.19613/
j.enki.1671-3141.2018.96.034.

CLWEE B . A L 5F . BUBHIS ShER G G U O
I 2 i E A LRI S ERE RS2 ()] IR SRR AL

https://slyyx.whuznhmedj.com/

18

19

20

21

22

23

24

25

2018, 38(4): 805-811. [Ma XC, Bao X, Yang Q, et al. Effect of
anti-resistance exercise combined with transcranial direct current
stimulationon limbh movement function of stroke patients with
hemiplegialJ]. Journal of Clinical and Pathological Research, 2018,
38(4): 805-811.] DOI: 10.3978/}.issn.2095-6959.2018.04.020.
ARy | WA A T 28 T OB £ B AN iR T
FAIA 8 KR JREAAIZ S I RE RIS [J]. o R 00 Tl e
BE24 |, 2024, (1): 0119-0122. [Li WH. Effect of transcranial direct
current stimulation combined with rehabilitation training on limb
motor function in patients with stroke[J]. Chinese Science and
Technology Journal Database Medicine, 2024, (1): 0119-0122.]
https://qikan.cqvip.com/Qikan/Article/Detail 7id=1000003971503
gt , S/ 4k . B 28 M0 EL I L RO R M A AT 8 i
B E BRI 007 ROV (J). o SCRHE I T B (45
R ) B 25 T 2022, (10): 37-39. [Chen Y, Guo SW. Effect
of transcranial direct current cathodic stimulation on motor
dysfunction in patients with acute cerebral infarction[J]. Chinese
Science and Technology Journal Database (full text version)
Medicine and Health, 2022, (10): 37-39. htips://qikan.cqvip.com/
Qikan/Article/Detail7id=1000003516636&from=Qikan_Search_
Index

Dong XL, Sun X, Sun WM, et al. A randomized controlled
trial to explore the efficacy and safety of transcranial direct
current stimulation on patients with post—stroke fatigue[J].
Medicine (Baltimore), 2021, 100(41): e27504. DOI: 10.1097/
MD.0000000000027504.

Pinto EF, Gupta A, Kulkarni GB, et al. A randomized, double—
blind, sham—-controlled study of transcranial direct current
stimulation as an augmentation intervention for the attenuation of
motor deficits in patients with stroke[J]. J ECT, 2021, 37(4): 281—
290. DOI: 10.1097/Y CT.0000000000000769.

Youssef H, Mohamed NAE, Hamdy M. Comparison of
bihemispheric and unihemispheric M1 transcranial direct current
stimulations during physical therapy in subacute stroke patients:
a randomized controlled trial[J]. Neurophysiol Clin, 2023, 53(3):
102895. DOI: 10.1016/j.neucli.2023.102895.

Wong PL, Yang YR, Tang SC, et al. Comparing different montages
of transcranial direct current stimulation on dual—task walking
and cortical activity in chronic stroke: double—blinded randomized
controlled trial[J]. BMC Neurol, 2022, 22(1): 119. DOI: 10.1186/
512883-022-02644—y.

Duan Q, Liu W, Yang J, et al. Effect of cathodal transcranial direct
current stimulation for lower limb subacute stroke rehabilitation[J].
Neural Plast, 2023, 2023: 1863686. DOI: 10.1155/2023/1863686.
Vimolratana O, Aneksan B, Siripornpanich V, et al. Effects of
anodal tDCS on resting state eeg power and motor function in
acute stroke: a randomized controlled trial[J]. ] Neuroeng Rehabil,
2024, 21(1): 6. DOI: 10.1186/512984-023-01300-x.

Prathum T, Piriyaprasarth P, Aneksan B, et al. Effects of home—
based dual-hemispheric transcranial direct current stimulation
combined with exercise on upper and lower limb motor performance

in patients with chronic stroke[J]. Disabil Rehabil, 2022, 44(15):


https://pubmed.ncbi.nlm.nih.gov/38015351/
https://pubmed.ncbi.nlm.nih.gov/29763676/
https://www.thaiscience.info/Journals/Article/JMAT/10989038.pdf
https://www.semanticscholar.org/paper/Effects-of-Transcranial-Direct-Current-Stimulation-Ubalde-Jacklin/ca0c1fdeec8dce38cfcd3df322db30e15ea2fb89
https://pubmed.ncbi.nlm.nih.gov/22008217/
https://www.semanticscholar.org/paper/Measuring-inconsistency-in-meta-analyses-Higgins-Thompson/bef40c4e1347f940e8f3d420e24d9a070863e8d9
https://pubmed.ncbi.nlm.nih.gov/26050253/
https://kns.cnki.net/kcms2/article/abstract?v=EFYi66xKwqpChuT3IU7lM-BaIE-eNV5zKHkvWwAwQhtsBxkYeeCghGNFuBSfC0ORuIKuzoliJqbBCNh4170lPrQ9C3XX3TcEEKwmUG7lLgn-lRUhgtTK75590_0eFMcf3oewFV-ZowPHZCWcAFXlNooBXwU8NyfKokOUBYKfJHtrE9sTCGRDwl6xM63nrsrJ&uniplatform=NZKPT&language=CHS
https://med.wanfangdata.com.cn/Paper/Detail?id=PeriodicalPaper_amydy201403016
https://med.wanfangdata.com.cn/Paper/Detail?id=PeriodicalPaper_amydy201403016
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISD2pjeXhsdDIwMjMxNjAxNBoIcDU1cmV0Mjc%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISD2pjeXhsdDIwMjMxNjAxNBoIcDU1cmV0Mjc%3D
https://kns.cnki.net/kcms2/article/abstract?v=EFYi66xKwqqSJfd5DhruuNAXq7N5hLNYe_NM9ysmCAvFnms6kMsX1s-ORrSa5bX2AzJXSH74HqRQBG1HBbmz3fchqdSrKGX4F5EIyJkqf1LP_pdCK9sLWSfiy0ClCaOAfK2T0wfH1tD-j5gUo7qX5pDXiqvVo8GmjPJhGGuEt_pw96ER-TvGeQ==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=EFYi66xKwqqSJfd5DhruuNAXq7N5hLNYe_NM9ysmCAvFnms6kMsX1s-ORrSa5bX2AzJXSH74HqRQBG1HBbmz3fchqdSrKGX4F5EIyJkqf1LP_pdCK9sLWSfiy0ClCaOAfK2T0wfH1tD-j5gUo7qX5pDXiqvVo8GmjPJhGGuEt_pw96ER-TvGeQ==&uniplatform=NZKPT&language=CHS
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISGWd3eXgtc2xibGt4eWxjZmMyMDE4MDQwMjAaCGo5ZzZkd294
https://qikan.cqvip.com/Qikan/Article/Detail?id=1000003971503
https://qikan.cqvip.com/Qikan/Article/Detail?id=1000003516636&from=Qikan_Search_Index
https://qikan.cqvip.com/Qikan/Article/Detail?id=1000003516636&from=Qikan_Search_Index
https://qikan.cqvip.com/Qikan/Article/Detail?id=1000003516636&from=Qikan_Search_Index
https://pubmed.ncbi.nlm.nih.gov/34731132/
https://pubmed.ncbi.nlm.nih.gov/34731132/
https://pubmed.ncbi.nlm.nih.gov/33840803/
https://pubmed.ncbi.nlm.nih.gov/37517104/
https://pubmed.ncbi.nlm.nih.gov/35337288/
https://pubmed.ncbi.nlm.nih.gov/35337288/
https://pubmed.ncbi.nlm.nih.gov/37274448/
https://pubmed.ncbi.nlm.nih.gov/38172973/

HIBEZGSFAE 2025 &£ 9 A5 38 55 9 H J.Math.Med. Sep. 2025, Vol. 38, No.9 664

26

27

28

29

31

(98]
W

3868-3879. DOI: 10.1080/09638288.2021.1891464.

Chang MC, Kim DY, Park DH. Enhancement of cortical
excitability and lower limb motor function in patients with stroke
by transcranial direct current stimulation[J]. Brain Stimul, 2015,
8(3): 561-566. DOI: 10.1016/j.brs.2015.01.411.

Qurat—-Ul-Ain, Ahmad Z, Ishtiaq S, et al. Short term effects of
anodal cerebellar vs. anodal cerebral transcranial direct current
stimulation in stroke patients, a randomized control trial[J]. Front
Neurosci, 2022, 16: 1035558. DOI: 10.3389/fnins.2022.1035558.
Tahtis V, Kaski D, Seemungal BM. The effect of single session
bi-cephalic transcranial direct current stimulation on gait
performance in sub—acute stroke: a pilot study[J]. Restor Neurol
Neurosci, 2014, 32(4): 527-532. DOI: 10.3233/RNN-140393.
Bornheim S, Croisier JL, Maquet P, et al. Transcranial direct
current stimulation associated with physical-therapy in acute
stroke patients—a randomized, triple blind, sham—controlled
study[J]. Brain Stimul, 2020, 13(2): 329-336. DOI: 10.1016/
j.brs.2019.10.019.

Longo V, Barbati SA, Re A, et al. Transcranial direct current
stimulation enhances neuroplasticity and accelerates motor
recovery in a stroke mouse model[J]. Stroke, 2022, 53(5): 1746—
1758. DOI: 10.1161/STROKEAHA.121.034200.

Miraglia F, Pappalettera C, Barbati SA, et al. Brain complexity
in stroke recovery after bihemispheric transcranial direct current
stimulation in mice[J]. Brain Commun, 2024, 6(3): fcael37. DOI:
10.1093/braincomms/fcae137.

Pires R, Baltar A, Sanchez MP, et al. Do higher transcranial direct
current stimulation doses lead to greater gains in upper limb motor
function in post—stroke patients?[J]. Int J Environ Res Public
Health, 2023, 20(2): 1279. DOI: 10.3390/ijerph20021279.

Tyson SF, Hanley M, Chillala J, et al. Balance disability after
stroke[J]. Phys Ther, 2006, 86(1): 30-38. DOI: 10.1093/

36

37

38

39

ptj/86.1.30.

Beretta VS, Santos PCR, Orcioli-Silva D, et al. Transcranial direct
current stimulation for balance rehabilitation in neurological
disorders: a systematic review and meta—analysis[J]. Ageing Res
Rev, 2022, 81: 101736. DOI: 10.1016/j.arr.2022.101736.
Beckwée D, Cuypers L, Lefeber N, et al. Skeletal muscle changes
in the first three months of stroke recovery: a systematic review|J].
Journal of Rehabilitation Medicine, 2022, 54: jrm00308. DOI:
10.2340/jrm.v54.573.

Castagnoli C, Pancani S, Barretta T, et al. Correlates of
participation six months after stroke in an Italian population:
results from the RIPS (Post-Stroke Intensive Rehabilitation)
Study[J]. Eur J Phys Rehabil Med, 2023, 59(2): 125-135. DOI:
10.23736/S1973-9087.23.07639-6.

Esht V, Alshehri MM, Balasubramanian K, et al. Transcranial
direct current stimulation (tDCS) for neurological disability among
subacute stroke survivors to improve multiple domains in health—
related quality of life: Randomized controlled trial protocol[J].
Neurophysiol Clin, 2024, 54(3): 102976. DOI: 10.1016/
j-neucli.2024.102976.

Gao Y, Ma L, Lin C, et al. Effects of virtual reality—based
intervention on cognition, motor function, mood, and activities of
daily living in patients with chronic stroke: a systematic review
and meta—analysis of randomized controlled trials[J]. Front Aging
Neurosci 2021, 13: 766525. DOI: 10.3389/fnagi.2021.766525.
Rodriguez—Hernandez M, Criado—Alvarez JJ, Corregidor—
Sanchez Al et al. Effects of virtual reality—based therapy on
quality of life of patients with subacute stroke: a three—month
follow—up randomized controlled trial[J]. Int J Environ Res Public
Health, 2021, 18(6): 2810. DOI: 10.3390/ijerph18062810.

WA H I 2025 4F 04 H 16 H &R H . 20254508 H 08 H
ARGt ik i

FUHASC: RRUA, %ok, BER, 5 FET L2 K AR ONIZB T U 275 /K SR IO B S U e O VR FHAILAR ).
B PR 2527 2% 75, 2025, 38(9): 655-664. DOI: 10.12173/j.issn.1004-4337.202504060.

Yuan FJ, Ling B, Zhao YM, et al. The mechanism of Sijiqing aqueous extract in improving bronchial asthma based on
network pharmacology and in vitro experiment[]]. Journal of Mathematical Medicine, 2025, 38(9): 655-664. DOI: 10.12173/
j-issn.1004-4337.202504060.

https://slyyx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/33645368/
https://pubmed.ncbi.nlm.nih.gov/25736569/
https://pubmed.ncbi.nlm.nih.gov/36507323/
https://pubmed.ncbi.nlm.nih.gov/24906374/
https://pubmed.ncbi.nlm.nih.gov/31735645/
https://pubmed.ncbi.nlm.nih.gov/31735645/
https://www.semanticscholar.org/paper/Transcranial-Direct-Current-Stimulation-Enhances-in-Longo-Barbati/6da9a9c36da707749340bfb522e5a84ead02e45c
https://pubmed.ncbi.nlm.nih.gov/38741663/
https://pubmed.ncbi.nlm.nih.gov/36674035/
https://pubmed.ncbi.nlm.nih.gov/16386060/
https://pubmed.ncbi.nlm.nih.gov/16386060/
https://pubmed.ncbi.nlm.nih.gov/36116750/
https://pubmed.ncbi.nlm.nih.gov/35848335/
https://pubmed.ncbi.nlm.nih.gov/36723055/
https://pubmed.ncbi.nlm.nih.gov/38663043/
https://pubmed.ncbi.nlm.nih.gov/38663043/
https://pubmed.ncbi.nlm.nih.gov/34966267/
https://pubmed.ncbi.nlm.nih.gov/33801969/

