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The mechanism of Siwu Decoction combined with Astragalus membrana-
ceus to improve immunity was studied based on network pharmacology
and molecular docking techniques

YANG Yan,LIU Dan,DENG Chun-hai, WANG Yu-chen, HAN Feng
( Comprehensive Law Enforcement Bureau for Market Supervision and Administration of Chengde City ,Chengde 067000, Hebei , China)

[ Abstract] Objective:To analyze the potential mechanism of Siwu Decoction combined with Astragalus membranaceus to im-
prove human immunity through network pharmacological method and molecular docking technology. Methods: TCMSP platform was used
to search the active compounds of SWT-H ,and the oral bioavailability (OB) >30% and drug like property (DL) >0. 18 were used as
the criteria for component screening. Consult the literature to supplement the active ingredients contained in SWT-H. The PharmMapper
platform was used to predict the action targets of active ingredients,and the GeneCards platform was used to search for relevant targets
to improve human immunity. Repeated targets were obtained through Jvenn platform analysis as potential core targets for SWT-H to im-
prove immunity. The core target was substituted into the String platform for protein interaction analysis ( PPI),and the CYTOSCAPE
software was used to build the PPI and the traditional Chinese medicine ingredient target function network. Substitute the core target into
the Metascape platform for GO analysis. The network pharmacological analysis was further verified by molecular docking technology. Re-
sults: A total of 93 effective components of SWT-H were selected,211 targets of active components,500 targets related to improving hu-
man immunity ,and 29 potential core targets of intersection were predicted by PharmMapper. 4 related pathways and biological processes

were identified by gene enrichment analysis of core targets,and two functional related cells were spleen cells (PGB: 00011) and THY +
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cells (PGB:00047). The active ingredients contained in SWT-H,such as Jioglutolide, could effectively target nitric oxide synthase in-

ducible (NOS2) to regulate the immune function of the body. Rehmannioside A ,6-methoxy-danggui ( Sphondin) , Jiofuran and other re-

hmannioside conld target macrophage migration inhibitory factor ( MIF) to regulate the proliferation and migration of macrophages, T

cells and other immune cells in the body, thus regulating the immune function of the body. Isoastragaloside IV and Senkyunolide A could

act on mitogen-activated protein kinase 1 ( MAPKI1) ,Rehmaionoside C and Rehmaglutin D could act on MAPK14 and activate MAPK

pathway to enhance immunity. Astragaloside had a good binding ability with transthyretin (TTR) ,so it was speculated that this active

ingredient could target to activate TTR,improve the transport ability of human thyroid hormone and vitamin A to important organs, and

thus enhance human immunity. Conclusion: In SWT-H, Jioglutolide, Rehmannioside A, Sphondin, Jiofuran, Isoastragaloside IV, Sen-

kyunolide A ,Rehmaionoside C,Rehmaglutin D and astragaloside IV can enhance human immunity by targeting NOS2, MIF, MAPK1 ,

MAPK pathway and TTR.

[ Key words] Network pharmacology;Siwu Decoction ; Astragalus ; Immune regulation

VU7 e H T AN LB AR G205 R, e A
AR BB R P 2, E R T O R
RS TN B Al 32 38 00 2 W7 A 77 ), B oA b I 3
I, P AR Z s T3 b LT M, A 2N A b
T, MUEHREE I 8 AN 22, I I 4% o B2 2 45U Y
TRAE o G BRI S SO ML I, i AT
AE MLAE P BE SR S A R AT B OGHR
I, B AN TE SRR IS S S Y AL S
M. TR B S P ERESHNEZAW
CERT R EMEA - EEREEG, HASH
TR S B L R T 2R LAy
AR E LR S o IR, Y 3 T (B
FE(SWT-H) 42 i ALK S g g BAT — 5 19 2198 S Al
A AT 4E o AT 2o 9] 245 25 B2 o3 X 2
oA, T4k SWT-H v 5 5o 5 Iy fE AR & 19 A B0O8 5>,
SRRV AE 1 73 T L

| MRS

1.1 ik

111 SWT-H #y 4 &k # i 8 i i TCMSP %
Yo 12 e A X SWT-Hrp ok v 24 F 55 19 A 00800 ik
TR, I OB >30% DL {H > 0. 18 bR #E 1T
i e o HEBR A Ay | LA S B A v B A R
O 73 0[] IRF, SR T SCHR A & B89 5 i, fE CNKI,
PubMed 45 SCHR B4 22 _E A6 28 1 Wk v 25 B A G
DAAD 32 PR B840 P AR B AN L T A R AT OB Bk K
1.1.2 SWT-H ty & & ik 21k F % 5 UL Ktk @ A K
® Ak B STl ] PharmMapper 45 %
o JIE A5 18 43 BT AR Y 1 S SR AT B 3 A A A
F A HE S A Uniprot 34 e #5417 44 FR bR MEAL
420 B3 B A F A S B 6 IH 4% K o fdE ] GeneCards
KO A, o8 I R ot R A 05 ) T A AR KT IO B9 $
e AR B 5 T M S BEAT AR R W E R OB IR A
Renal ischemia-reperfusion injury #l Renal fibrosis,
I3 S5 R T 500 ML AL, JF X AG R 45 Rk
PR SIF EBREE T, R B A B HE A

5 P N AR 3 X L B R Jvenn F- 5 HE AT
TR I —HEHEEEANE R, —EES
TR RISk SWT-H $ iy AR G52 1 i fEAZ DR A
1.1.3 PPL W 4 & o 25-% -8 8- fk W & 49 2

W bR TEAZ O BE R String BUHE 2 1T R
F B35 SO B A T (PPL) 234, JF At PPT Y
AR o [ I, AR i B AR O A i A o 25 A RO
o NEFHEE S T RE R S 1 & &, ff H Cytoscape %K
A A P 2 - ) - - RE R 4 T
L4 REEFEMN BEOH LA Metascape
TELF- 5 64T GO 73 M7 - A0 475 36 i A A= ) 2 i 7 e
LA A ML ) RE S B O3 A, O 0 g 4 20 BT 0 4 2R gk
7ol Ak Ak 2
1.2 TR

R U TR R X 134 W 4% 25 B2 53 Bt

frift— B3k, I PDB B4 JE (hip:// www.
resb. org/) T 2 PPI (W 4% (%) 4% .0 & 11 e 45 44, K| H
PubChem ( https:// pubchem. ncbi. nlm. nih. gov /) %%
i T B0 A R 1Y sdf ST H A Open-
Babel #5462 mol2 % 20, I Jo #5453 2 (9 2 1 45
(B2 AR) XA BOR Sy (BEAA) 32 - autodock %R
AT F X2, #% )5 {8 F] Discovery Studio A1 Pymol %
1A 53 —F X 422 (0 45 2R P T AL .

2 HR

2.1 MEBHBEZESWWER

2.1.1 SWT-H H & &k o k4 £ 4 TCMSP
B AR R SR A B Y 7 i B 445 B SWT-H T
ARBORS 93 i, Horp, 240 32 Fh A B 17 A1
28 B AT 12 B BT 30 A, H A N 6 B
2.1.2 SWT-H A RA2EHAEAEULESG AKE
T Aok B E Bl 4 & ] PharmMapper Xf
SWT-H 1A R0 43 #4758 P00, 4 sk 43 BT VE
A8 RUBCRT 30 A, B K AL T, 45 3 211 Fl SWT-H
AU B AE B HE £ GeneCards $di FEH R 5
AR 5 i 3 AR DG R B A, $8 R 0GB R 2 Develop



#5384 55 JII L E ZF B3R ( http ://noth. cbpt. cnki. net) Vol. 38 ,No. 5
586 2023 45 H JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE May 2023
immunity from disease, J:H{ 500 Fj #H G &, Jvenn
FH AT T B R ER S B H AR A 29 Rl 3%
29 L gL RIS SWT-H 4 i A AR S s 01 19 W TE 0
WA RE L »

R1 SWI-HESAGRENHZOLEBRCE
L iR T4 R
ADAMI7 ADAM 17 ADAM 4 JB & [ B 25 H 8 17
ALB Serum albumin mEAEA
AR Androgen receptor E#EZIK
BMP2 Bone morphogenetic protein 2 AREREEN L
B-Raf proto-oncogene serine/ B-Raf. J§ 5 2K K 24 % 2/
BAF threonine-protein kinase HEBE PR
CASP3 Caspase-3 FM AR 3
ccLs C-C motif chemokine 5 C-CHBILAET S
CTSD Cathepsin D HYEAM D
EGFR Epidermal growth factor receptor FHAEKRRT K
ESRI Estrogen receptor HREZIE
F2 Prothrombin 5% 1 R
FGFRI Basic fibroblast growth factor receptor 1 F£F 4t 40 A 4 6 F- 27 4 1
HEXB Beta-hexosaminidase beta chain B-C R B 4E
HRAS GTPase HRas JR ALK HRAS, GTPase
MAPK1 Mitogen-activated protein kinase 1 HRFEEE AW |
MET Hepatocyte growth factor receptor JHF 40 2 TR 2 f
MIF Macrophage migration inhibitory factor BN R 400 W T
MMP3 Stromelysin-1 E el
NOS2 Nitric oxide synthase,inducible —~ERAAHE AT
NOS3 Nitric oxide synthase, endothelial —EAAT, N
Phosphatidylinositol-4, 5-hisphosphate 3- BEREEE LR 4,5~ BE R 3-
PR3 kinase catalytic subunit gamma isoform PRI y TR
PLAU Urokinase-type plasminogen activator DR 0 0 )
Peroxisome proliferator-activated receptor
PPARG A SR B S 0
gamma
Tyrosine-protein phosphatase non-receptor
PTPNI1 FRME AR 11 1
type 11
Proto-oncogene  tyrosine-protein  kinase
SRC JELA 2 TR I L 2R T e

Sre

TGFBRI1 TGF-beta receptor type-1 TGF-p %A 1

TGFBR2 TGE-beta receptor type-2 TGF-B % ff 2 A
TTR Transthyretin LRIN
WAS Wiskott-Aldrich syndrome protein Wiskott-Aldrich £ 4 fF & [

| BREEHR

2.1.3 PPL W 4 5 25 -k - %0 -2 o P 26 0
R K29 Mz LR S Suing - & #EAT PPI
30T, AR PPT 28 8T, A5 2040 R 45 5% 1 s 8k
29 GUHCHK 149 ST R 1003, H Y fROR
EAR A YRR LR SR, TR 29
Az DR b, 9 R R TR R A 13
P, B8 1% 13 FlHD 5 6 SWT-H & 44 14 58 60 % 77 1)
b AR vy A A 4, G5 ] Cytoscape R A
Pt th SWT-H 4 iy A A B g8 I3 1 v 25 -1 43 -4 -
TIREM 4 8, HLAE 45 2R W, 1)1 %5 N R A (Sen-
kyunolide A) .7 JI| 2 N g 1( Senkyunolide 1) A5 2%
F ( Paeoniflorin) \3,3'72-6.7',7.6 - EE A NEE (3,3’
7-6.7',7.6 -diligustilide ) %5 il 43, Al fig & SWT-H 2
N GRIE TR oo W2 B 3,

TGRBRT
cTsp

PIKBEG . A

NOS2.
ADAM17
WAS
MIF

B3 hE-ps-Ha-Th e W& E



Pt &5 BT 45 28 B2 A o)1 X BRI 5 U 0 9 PE A 8 PG R v SR8 g B 1 PIL o

587

2.1.4 EHFESMER (1) HEBAEY 7T
FEE BT 45 R 38 i Metascape ¥ 5 XF 29 F A% L
ML HEAT GO S A2 i R AT o AR A O
PERE P HES , SR ICHT 20 Fh 45 H o Ach AR IE B AN 2%
P X 45 S 3 A7 B AT Ak, HC b R RE AR OC JE
(hsa05200 ; Pathways in cancer) . [k Ifil. i 72 ( R-HSA-
109582 ; Hemostasis ) {5 K fiI4 ( GO: 0042060 : wound
healing) . %8 4if .COX-2 il EGFR ]3¢ & ( Relationship
between inflammation) 28 45 H 53458 AR5 1 5

oy 2

FEAHSG . WL 4, (2) 0Tl BE & 4L i 5 1 ad it
Metascape - {3 XF 29 Ff iz .00 8 45 147 40 ) 6
A3HT AR B4R 45 H < IFRE HEPG2 4t i (PGB: 00002) |
AF40E (PGB: 0007 ) | L 41 Jitd (PGB: 00011 ) \THY + 4
ML(PGB:00047) 348 I K 40 e (PGB: 00081) Jifi
FL A ML (PGB: 00045 ) | A i # Ik N 2 HUVEC 2 fifg
(PGB : 00031 ), JH, g fIF 40 2 ( PGB : 00011 ) |
THY * 4il ffd ( PGB: 00047 ) 55 1) 4% 55 & i3 N AR s )
ARG, WIS,

hsa05200: Hi#ii it #

E G A

LK R 1
PSS

B2 AR AR 1 £ 5 Il

WP2037:

1 L A 51 5

G0:0001666: dl L
G0:0010632: - K A LT 11 4%
hsa04062: {6 IE 715 530 %
GO:0071407 : 4% A5 WL A &5 W0 i) S 1
G0:0050679: BT Y5_L 1 40T
GO:0010518: B4 A P 1 1E )

AL RS

G0:0010942: 4l I 5ET:

00 25 50 75 100

-log10(P)

12,5

W siimss

WA R R

W AR R

B 5ECOX-2 5EGF % £

W I R 1 £ 3k
A%

W GRS Eg

W msb#fs sk

Wl VR b 0 A S
MFTA R
PID AJDISS2 iffi#%
ik

W tinas

I x4 2
AN T
LT T 5 i
TR HLER A A 0
R b A0 ) T 160

W SRS T
ANFLFE T 1 1E [T

4 BRMAYMFIEEESTERE

| YH2E% . HEPG24H

. HT4HH

HYIRA: |

4HMU2ERY: THY-+4H

J AHMESRRY: SRE BRI

LHARA
Y IER :

fia
HUVEC4H Y

0 1 2
—log 10(P)
5 #EaIh

&b =
Be &=

EORER



38 % S
5gg 2023 4E5 J]

JII L EZ B3R ( http : //noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 38 ,No. 5
May 2023

2.2 HFREER

MG 4> F X 45 0, & B SWT-H BT & A %O 4
PR E S A TT 5 MAPKI 1) J&] BBl 42 3% 1% 5% 3% PHE
(A:33) THP(B:40) . TRP(B:41) 'TRP(A:41)
HIS(B: 90) tHE.AE ] . SWT-H It & A 250k 53 8 i H

H (Astragaloside V) ] 5 HUIR it 2 40 88 7z 408
(transthyretin, TTR) [ J& [l 2 R 8 4% 5 ALA (A:52)
VAL(A:39) LYS(A:54) .CYS(A:166) .LEU(A:156)
AHEAE T, 3275 020 b A 80 73 5 32 I b O i L A
AEBRMWE GRS WK 6 K& T,

> 4
s f
(v
&% .
P

| AR
| - LS o 0-o it
(S S ey

6 FINIIESHEE A5 MAPK] fERER

B7 EXREHESTIRIEARBR

3 it

UTAERBR ST R W, R 2 e 4R i AR J1
T AT B B0 3, (EAL ) o8 R S8 A 9 P ] . 5 5 A
— %8 1tk & & W B ( nitric oxide synthase inducible,
NOS2) & —F o3 A 7E NAK 2 B W E /N7y 7, B A
—ERIET T IIRE . NO 7E — & F& 4 T A= iU i M A
(reactive nitrogen species, RNS) | RNS £ Fl 1% P & #%
(reactive oxygen species, ROS) 3: 6] #2 fit & 1k 14 J7 1k
SN A H SR AR BT A ok g D A2 e 1 G
Bk’ . SWT-H v BT & B4 R0UR 43, 4 #E Hb 3 1 i
(Jioglutolide ) A A % by #E ] 7 ] T+ NOS2, 4l H ]
WL R 2 A 4 H N NOS2 [ K ik, & 4 8 4% RNS
B K BIAE R DT 55 HLIR S 2 D e

50 241 i #% 3 30 1l X 7 ( macrophage migration
inhibitory factor, MIF ) J&—F YR T2 F) PN 43~ 1 B0 35

Py, AT R R T HILAA G 5 A A R IR G g A B, BB A B
il A P B AN M 3% B o Sl R AL, MIF AR B g
20 L PN PR A v R 3, DT ARl 5 e 0 L £ 5 e RS
TE—ERPCR , MIF a] 75 S 0 40 A 0 20 i 96 3K 4
K o(TNF-o) , 3 v T4 K (IFN-y) 755 B W 40
JL 7= Az NO |, DA 48 56 5 Ik 248 A % Jak G 19 2 i i

I ) 5 2 i ) 4 o A D A, MITE ok 3¢ B i 42 i T
ANMLAG I T BOPE R o R4 25 B R S A I, SWT-
H BT & Z A7 R08 08, #854 A (Rehmannioside A) |
6-F 5 5L 24 )9 % (Sphondin ) | £5 M ¥ 1 IFf ( Jiofuran )
S AT RS VR T MIF, 4% 00 15 LA A W 40 Jd | T
2 0 55 92 200 L 0 15 B 0 AL S R, DA IR 4R AL A
M RREDIRE . B MIF 4h V5 Z Sl S 5% m T
I M A BG BE o Tn 22 2500 A B F YOS (mitogen-acti-
vated protein kinase, MAPK) {5 53 % . MAPK & [
FIGEAAFEVF 2 o1, Hrp p38MAPK, X Fr MAPK14,



Wt G5 T 2% 2 B A R O3 1 0 SR R 5 U ) 9 TG AT B R 4R v S ) BV T PIL A 589

AL HE T 20 4G 5 5 R S 1R LT MAPK14 55 38 %
TR RN T G L R T 30
SWT-H & Z MA Bl o1, a5 3 I A TV (Tsoastra-
galoside IV) ¥£)I[ % NS A ( Senkyunolide A) , 7] {E
T MAPKI ; i #% 1F C ( Rehmaionoside C) | Ml % 2
D ( Rehmaglutin D) 7] ¥ A{ T MAPK14, i# 1% MAPK
B, KA R R INRE . > T RHES R R
JIE N A 5 MAPKL 845G R ), Bl
H5 TTR A 8BRAE 1, R AL g ik 1 ™) 2% 24 7y
PEMEE IR o bR L BAEAE A, 8o 1A N R A
I TR AR B 92 0 A ke ) SCHEAE T ORI R
iR A, WRIRR S5 i, 7 B AT %
8 ITE IV e b R S AR A AT
S A T WY Al B S R D RE G A A
P SN, DT 620 J 3 A e 3k A e g R ) K P
Y52 BRI — Fh R R 5 oz 2 1, BIHROBR R A o
18 2 #E H (transthyretin, TTR) {938 42 . 73 1 X HE 45
AW, SWT-H B & A RNy BT 5 TTR A 5
UF 255 RE 0, R DN 2 O o3 TR ) RE TTR, $2
AR R R R A EESE s
RE T, DT 48 5 N A i T

£ b, SWT-H AJ i b 40~ JL AR 7E L], $2 05
A&z F71: (1) Jioglutolide #8735 NOS2/NOS3 [t 3=
KK ek RNS G, 3858 IR 4UE 5 0 40 /%
YLHE J1 ., (2) R Tsoastragaloside IV  Senkyunolide A
PEAE MIF 75 B W40 N /9 2 5k, 3% Bk 40 i 2
AE , B9 AKX HT L RE J1 . (3) Rehmaionoside C
Rehmaglutin D 54 MAPK MIF 45 5 ¥ &5 AL #%
fEdt T Mg 5. (4) o W #0100 TTR, 42
e A PR TR AR O 4 A R A ER s RE T, A
(R VNN R

& ik

(1] BB, ST, Mg . 2 00 2 Wl X /0 Bl S 2 D i #4981 5 1

Z< F B 41k - http : //www. nsme. edu. cn

{E&E 5 & % : http: //noth. chpt. cnki. net

[J7. H25,2005,27(5) :563 - 565.

[2] Feng JC, Cai ZL,Zhang XP, et al. The effects of oral Rehmannia
glutinosa polysaccharide administration on immune responses, an-
tioxidant activity and resistance against Aeromonas hydrophila in
the common carp, Cyprinus carpio L[ J]. Frontiers in Immunology,
2020,11:904.

[3] Zmi, Z= iy, 2R 81 0 200 00 e 38 99 4 JTT B L AL o AT 58
HERELT]. I PYBERE K22 2% 4% ,2019,50(5) ;157 - 161.

[4] Liu XF,Ouyang SS,Yu B, et al. PharmMapper server:a web server
for potential drug target identification using pharmacophore map-
ping approach[ J]. Nucleic Acids Research,2010,38 (suppl_2) :
W609 - W614.

[5] Zhou YY,Zhou B,Pache L,et al. Metascape provides a biologist-o-
riented resource for the analysis of systems-level datasets[ J]. Na-
ture Communications,2019,10(1) :1 - 10.

[6] Hoos MD,Vitek MP, Ridnour LA ,et al. The impact of human and
mouse differences in NOS2 gene expression on the brain’s redox
and immune environment[ J]. Molecular Neurodegeneration 2014
9(1):1-15.

[7] Wink DA, Hines HB, Cheng RYS, et al. Nitric oxide and redox
mechanisms in the immune response[ J]. Journal of Leukocyte Bi-
ology,2011,89(6) :873 - 891.

[8] bl fAkfe. Evkdn e shim bl A FAT ek e (], WA 2
Clle R A Wk 2% 5 K 3 2% 43 W) ,2004,25(2) 1188 - 190.

(9] 2% BRAT, (MY, 55 75 8 B8 X 38 & 208 B80S R /) BRI A
T 9 L8 200 A S 9 VR AT LT D o 20 20 T R A 5 4 R e
49,2012,16(5) :843 — 846.

[10] #A3HE, T/ k. MicroRNA-126 3@ i IRS-1/AKT/ERK ###CD4 * T
4N T e (9 2> T BL A BE ST [0 ], F R PR 2, 2020, 49 (2)
178 - 182.

(VL] Beor o4 8RR i, 2. TR 8 38 00 7 4 e 9% 4 1) 76 1
L], AR AR 4 2~ g % ,2022,22(5) :994 - 1000.

[12] Cantorna MT,Snyder L, Arora J. Vitamin A and vitamin D regulate
the microbial complexity, barrier function, and the mucosal immune
responses to ensure intestinal homeostasis[ J]. Critical Reviews in
Biochemistry and Molecular Biology,2019,54(2) :184 —192.

(Y Fs HHEF:2022 - 12 - 21 & B B 7 :2023 -01 - 15)

fB 48 : xuebaochy@ 126. com



