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Study on the high frequency drug pair of strengthening foundation
and cultivating vitality in Xin’an and its action mechanism in
the treatment of chronic obstructive pulmonary disease
based on data mining and network pharmacology
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Abstract: Based on data mining,network pharmacology and molecular docking, this study explored the molecular mechanism
of high frequency drug pair of Astragali Radix-Ginseng Radix et Rhizoma in the treatment of chronic obstructive pulmonary
disease. The correlation model was established by using Apriori algorithm,and the Astragali Radix-Ginseng Radix et Rhizoma
was found to be the high frequency drug pair. Cytoscape 3.7.2 software was used to construct the compound target network
protein interaction network and perform topological analysis. Metascape database was used for GO enrichment analysis and

KEGG pathway enrichment analysis,and the active component with higher degree value was screened for molecular docking.
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The results showed that there were 33 active components,206 related targets and 946 chronic obstructive pulmonary disease

targets of Astragali Radix and Ginseng Radix et Rhizoma,and 64 targets were obtained. GO analysis included 1 629 biological

processes 48 cell components, 91 molecular functions and 247 KEGG enrichment results. The molecular docking results

showed that ginsenoside Rh, ,hederagenin and kaempferol could bind AKT1 ,IL6,CXCL8 ,MAPK1 and TNF-a. In this study,

it was concluded that Astragali Radix-Ginseng Radix et Rhizoma was the high-frequency drug pair for the treatment of chronic

obstructive pulmonary disease of strengthening foundation and cultivating vitality in Xin’ an,and the mechanism was prelimi-

narily revealed.

Key words : strengthening foundation and cultivating vitality ; Astragali Radix-Ginseng Radix et Rhizoma;chronic obstructive

pulmonary disease ;network pharmacology ; Xin” an medicine
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Table 1  Association rules for drugs in the treatment of COPD ( confidence=0.75)
SCIRAL SCHFEE EAFE i
Association rule Support( % ) Confidence level (% ) Gain
ANz K
Ginseng Radix et Rhizoma-Astragali Radix 25 90.91 .38
ok
Glycyrrhizae Radix et Rhizoma-Pinelliae Rhizoma 2.73 %0 1.28
-
Glycyrrhizae Radix et Rhizoma-Coptidis Rhizoma 15.91 85.71 122
IR
Poria-Atractylodis Macrocephalae Rhizoma 47.73 85.71 .45
PR
AB-BR . . . 47.73 85.71 1.3
Ginseng Radix et Rhizoma-Atractylodis Macrocephalae Rhizoma
Ophiopogonis Radix-Rehmanniae Radix Praeparata 13.64 83.33 183
HRT-0 &
Schisandrae Chinensis Fructus-Lilii Bulbus 13. 64 83.33 2.16
A
b 13.64 83.33 1.83

Citri Reticulatae Pericarpium-Armeniacae Semen Amarum




1962 KIRF=YIBE R 5T K

Vol. 34

2:5% 1( Continued Tab. 1)

SR HL I SR E B s

Association rule Support( % ) Confidence level (% ) Gain

é\]iﬁ %I:adix et Rhizoma-Poria 59.09 80.77 123
gjliojr;f Rhizoma-Ginseng Radix et Rhizoma 11.36 80 7.04
fiﬁfiﬁfmdix-Dioscm-eae Rhizoma 11.36 80 587
iﬁd% lEhizoma—Bupleuri Radix 11.36 80 5.03
éfenil Eadix et Rhizoma-Paeoniae Radix Alba 22.73 80 1.2l
(%t%;ifulme Pericarpium-Pinelliac Rhizoma 22.73 80 176
é:r%:ej; idix et Rhizoma-Pinelliae Rhizoma 2.73 80 1.2l
(pfffii-ﬁ%tfulatae Pericarpium-Scutellariae Radix 2.73 80 1.76
Eiﬁf;e Radix et Rhizoma-Scutellariae Radix 22.73 80 114
AZ-BREL 45.45 80 1.21
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Fig. 1  Drug association network diagram
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Table 2 Active ingredient of Ginseng Radix et Rhizoma-Astragali Radix
AN A

“:‘Mp(l)i%ll)[D Cu{flpt(')j?f nijfne OB(%) DL fei
MOL005308 Bl 33 8 % Aposiopolamine 66.65 0.22 GRR
MOL005321 JEAGIE A A Frutinone A 65.9 0.34 GRR
MOL003648 LI#2 2 Inermin 65.83 0.54 GRR
MOL005356 H LA Girinimbin 61.22 0.31 GRR
MOL000787 FE# B Fumarine 59.26 0.83 GRR
MOL005384 JRZFTE Suchilactone 57.52 0.56 GRR
MOL005320 A6 PUHTR Arachidonate 45.57 0.2 GRR
MOL000449 T §5§ 2 Stigmasterol 43.83 0.76 GRR
MOL002879 AR — HIIR — ¢ E Diop 43.59 0.39 GRR
MOL005318 £l Dianthramine 40.45 0.2 GRR
MOL005317 W4 =218 Deoxyharringtonine 39.27 0.81 GRR
MOL000358 B-#+ B B-Sitosterol 36.91 0.75 GRR
MOL005399 PEFEBETS Alexandrin 36.91 0.75 GRR
MOL005344 ANZ 4 Rh,Ginsenoside Rh, 36.32 0.56 GRR
MOL005376 A%~ Panaxadiol 33.09 0.79 GRR
MOL005348 ANZ B Rhy Ginsenoside Rh, 31.11 0.78 GRR
MOL000422 11 %51 Kaempferol 41.88 0.24 GRR AR
MOLO00378 7-0-F 35 T 75 7-0-Methylisomucronulatol 74.69 0.3 AR
MOL000392 FF=AH 2 Formononetin 69.67 0.21 AR
MOLO000433 iR Folic acid 68.96 0.71 AR
MOL000211 FIAES 1% Betulinic acid 55.38 0.78 AR
MOL000371 3,9--0-H 5L J¢ 2R 75 Wi 57 2241 3,9-Di-0-Methylnissolin 53.74 0.48 AR
MO1.000239 FEZ B Jaranol 50.83 0.29 AR
MOL000354 HEZER Isothamnetin 49.6 0.31 AR
MOLO000439 Isomucronulatol-7 ,2'-di-O-glucosiole 49.28 0.62 AR
MOL000417 Fi45E [ Calycosin 47.75 0.24 AR
MOL000098 Wit 2 Quercetin 46.43 0.28 AR
MOL000442 1,7-2 533 ,9- T A KL 4048005 1,7-Dihydroxy-3,9-dimethoxy pterocarpene 39.05 0.48 AR
MOL000296 W HERAF T Hederagenin 36.91 0.75 AR
MOLO000379  9,10-— Fl & 3L e k-3-0-D-F #4054 9, 10-Dimethoxypterocarpan-3-0-D-glucoside  36.74 0.92 AR
MOL000380 (6aR,11aR) 9 ,10-Dimethoxy-6a ,11a-dihydro-6 H-benzofurano[ 3 ,2-¢ ] chromen-3-0l ~ 36.74 0.92 AR
oo (IS RIS T 0 b7 G Sl o
MOL000387 BEZERLE Bifendate 31.1 0.67 AR
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Fig.2 Main active ingredient-target network of Ginseng Radix et Rhizoma-Astragali Radix
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Fig. 3 Veen diagram of disease target genes and Ginseng Radix-Astragali Radix target genes
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Fig. 5 GO enrichment analysis histogram

*3 KEGGCEBEESENH(E 14 &)
Table 3 KEGG pathway enrichment analysis ( Top 14)
A ID 1 % LiLp=Y
Gene ID Pathway Target
Hsa05169 EnsteinBarr virus infocti AKTI .BAX . CCNDI . BCI2 , CASPS . CDKNIA . HSPBI , ICAMI . TFNG |
i pstem-Barr virus mmiection IL6 .IL10 .CXCL10 \MYC NFKBIA STATI TNF TP53
L0151 PISK-Akt signaling pathway AKTI .CCNDI . BCL2 , CDKNIA , EGFR , ERBB2 . IGF2 112 IL4 . 116 .

MYC NOS3 .MAPK1 ,RAF1 ,SPP1 . TP53
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M 1D T L
Gene 1D Pathway Target
. . CASP8 . FOS | IFNG | ILIB | 114 | IL6 , CXCL8 , CXCL10 , MMP1 . MMP3 |
hsa04657 IL-17 signaling pathway MMP9 NFKBIA MAPKI PTGS2 TNF
. . AKT1 ,CASP8 (FOS ,ICAMI ILIB IL6 ,CXCL10 ,IRF1 ,MMP3  MMP9 |
hsa04668 TNF signaling pathway NFKBIA MAPK1 .PTGS2 TNF
. . . AKTI1 ,BCL2 , CDKN1A | EGFR | ERBB2 | HIF1A  HMOX1 | IFNG | 116 |
hsa04066 HIF-1 signaling pathway NOS2 .NOS3 SERPINEI . MAPK1
. . AKTI1 .BAX ,CCND1 ,CDKNI1A [ FOS ICAMI1 112 1.6 . MYC  NFKBIA |
hsa05166 HTLV-I infection TGFBI TNF .TP53
hsa04060 Cytokine-cytoki ) lor interacti CD40LG . EGFR | IFNG | IL1A | IL1B 112 114 | 116 , CXCL8 , IL10 , CX-
sal ytokine-cytokine receptor interaction CL10 TGFBI TNF
. . . AKT1 [ CASP8 | FOS, ILIB | IL6 , CXCL8 , CXCL10 , NFKBIA | MAPKI |
hsa04620 Toll-like receptor signaling pathway SPP1 _STATI .TNF
hsa04630 Jak-STAT signaling pathway AKT1 ,CCND1 ,BCI.2 .CDKNIA IFNG 112 114 116 .IL10 MYC .RAF1 |
STATI1
. . AKT1 EGFR ,FOS  HSPB1 [IL1A [IL1B MYC ,MAPKI1  RAF1 | TGFBI1 |
hsa04010 MAPK signaling pathway TNF TPS3
hsa04660 T cell receptor signaling pathway %I\I(FTI \.CD40LG , FOS | IFNG 112 114 . 1L10 . NFKBIA | MAPK1 | RAF1 |
hsa04659 Th17 cell differentiation fg? JHIFTA (IFNG (IL1B (112 114 116 . NFKBIA . MAPKI1 | STAT1 , TG-
hsa05133 Pertussis FOS IL1A IL1B IL6 ,CXCL8 .IL10 . IRF1 \NOS2 MAPKI1 ,TNF
. . AKT1 ,CCND1 , CDKNI1A | EGFR | 116, IL10 , MAPK1 |, RAF1 | TGFBI |
hsa04068 Foxo signaling pathway
y SIRT1
IL- 17 signaling pathway .
Pertussis
TNF signaling pathway @
Toll- like receptor signaling pathway ocut
T
HIF- 1 signaling pathway @ 2
T cell receptor signaling pathway . “
= @
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Epstein- Barr virus infection 16
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Fig. 6 Bubble diagram of KEGG pathway enrichment analysis
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Table 4 Minimum binding energy between active ingredients and target proteins

FEVE A 254 fE Binding energy( kJ/mol)
Active ingredient AKTI CXCL8 16 MAPK1 TNF-
ANZ B4 Rh, Ginsenoside Rh, 44.8 32.7 35.2 33.5 28.5
W R JC Hederagenin 44.8 -30.6 -32.2 31.4 25.1
1 Z5 1 Kaempferol -39.8 30.9 31.8 33.1 26.4
428 P2 Resveratrol 27.7 - - - -
¥l 2 - Quercetin 23.4 - N
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Fig. 7 Simulation of docking mode and interaction between target receptor protein and active component
A AKTI-AZ B AF Rh, ;B AKTI-[l| Z5Wy ; C: MAPKI-111 23 Wy ; D . 1L6- A S AT Rh, , Note:A:AKT1-ginsenoside Rh, ; B: AKT1-kaempferol ;
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3 ifiREHit

B ) SRS W e V) |G NS =R (B
HEUE R WLAEAR , B B WL T COPD g BRI AR , il Rt #0
PEVE R , 0 BB, K JE S fili AR R , S WL 4 o
B0, 1B e il s K sl 1 38 25 5 I I i — 2 AR
A H B 220 /D IR SR B RN R DA A
SR UEAR SR, TT UL Al . COPD A

TE WG LUAMIT (B AN O =, ST AR T
ML, A& A R X T 0ol S R AR O B T
HIREZ I G PR U R 1 R JAT B 5 5L
TEMEA R CEE TR S T, 38 22 PR 51l 1 A4 il
LB 2 IS IR AL T BE , LARERIRE K IR S
Hy7), 55 COPD R ilin)rm G . ilid Apri-
ori SCIEALIN 73 A F A B0 42 HL oy FH 25 LA AR 21N



1968 KIRF=YIBE R 5T K

Vol. 34

£ 58 € R EAIAYTT COPD B{5E fss. LATEHL
SRR BT % B2 AR T B 5 AR SR
A, TR AN i R AN 2 R, R
Fha AL, P I BB o BIACAR 1] B2 52 W 5 155 (AR T
SEE) o NS A E R, 18 0% Mk, TE B il
FEZA, JR DA, B E T o B BETE & (A
AT R AN, 500 iR A RS
""" IS G2 R D) it R T JUL [ 552, b v B I LA
T, ZARZHLREREE & M EAR T g
M 5 A2 4 25 COPD R i 1 i A< R 3iE 114
FEARRHL. AR IRAFFE R W], A S- B AR 2
1Y J7 2% T COPD FasE HA R AR Y7 /EHT, Dou
2RSS B (52 S R B HbR
A5 ) T LA KA BEL A i B < 28 AR 8 ) v PR T
o, ThiE Pa0, 18/ CO, W

i@t Cytoscape 3. 7.2 F1 A3 12F cytoNCA 54
ANZ-B T 33 MG, 2% degree HE4 455
WFSESCHR, R B2 A S R Rhy, R B R
TCAF T A EEAIME] o LRy B—Hrfg o8
FENBEA IR TR E Al G, H 4-7 T
il A 5= B A 4850 0 BE S i )
il NF-«B 5 & 22 731 F 7 88 (MYD88) 1 45 & 1
VeI SO RN R & . AS A Rhy, BRAS
R YRR Z —, WS B Rh, Al
S AUHN R BUPGRIEG AL, Horh 20 (S) -Rh, B A
HRL 2 h oy B AR B ) 2 B A AT R A S R
Rh, i3 75 TGF-B1/Smad 18 S&AT 540 ] /NS Bt
AN IS AL R 58 4 I IR T 1 = A L R R
JCRE— I RIRAFTE N =5 2K G, 78 A 3119 C4
Rl A7 B, e ANV K, BB S T i) NF-«B
N p-TxBa BIRZHEAL, T NF-«B B T5 AL, 9]
WEER T I AL NF-«B 7K Pl NF-«B 19 4% 5% 07
RIEHRIER™

A AR AT GO TR, KA Z-
B RS BRTE ST A% A L 4 B A0 R BT | SR A AT R X
S, PR R S R T2 8 S AR AR S AR (T
RIE SN S50 F IR AT HE 22 S 0E B
| 20 e A B AR s G A AR i . KEGG 1l
P ARSI R X SRR (U2 5 T PIBK-Akt {5 538
P IL-17 {5 5 38 #% . TNF {553 §% , HIF-1 {553
H A PRS2 AR AR AR d i Toll A 32 1445
5 3E | Jak-STAT {5 53 [ MAPK {553 [ | T 4
JH 2 A A 538 % Th17 40 734k K Foxo {5538 %

ZE . W Cytoscape H1 Y cytoHubba ffi 4 1% H de-
gree {EHEZ BT BORZ 0 FE ], AR HE Sk B KEGG
BTN IS5 R, PR Toll £ 3Z 1K (toll-like recep-
tors, TLRs ) Il Th17 £ i 53 A0 A% 538 B A T IR A 4
By, A5 PR 2508 % B AL FE A AKTI L6
CXCL8 \MAPK1 % TNF-a %%, TLRs J& [ 44 s o
AR AP UN B2 4 ZERR A 3 UM S A o 45
ZE A2 T, TLRs B BRS¢, P38 oo 4
T MYDS88 i) NF-xB i [H I8 55 48 AiF 3 5] % 5 5 L Rl
PERIFGE , 77 A IR R TL-6 \IL-8 \COX-2 \PGE2 % %
PR R 20 B[R] B, SCAE A PR AR A 5
KA NK A5 10 32 AR 45 &, & OT BOOK
PREAT RN SEAE I AT 40 M, 5 SO 4 I 52 10 4 15
PRI S A7 75, TLR2 . TLR4 | TLR9 # % 5 T
COPD {1y &9t Fe , Hivh TLR4 ¥k Jy &4+ COPD
SR S (4 32 B TLRs'7 o BBhPE T 40 17 (T
helper cell 17, Th17) J&5HBIYE T 9k &40 g H 19— A4~
PRI TE 24 I 4 & 17 (interleukin 17,
TL-17 ) At 5 i 40 i B 7, 7E48 P <3 2RRE P 3
95 5 AT AR A | Bz 40 B ST LA i T )
ZARGE A K A R I, 75 S AR AT i A 3
TSR AR, ¥R A8 BB, i FagEr™; 5
Th17 #iffIAH L, Treg 2 i H A S5 I8 15 DI g, I 45
AT A AN L PR~ SF 8 i G 8 TR 32 R ) R RE S
i, Th17/Treg 2K i 4 I\ Jy & COPD & A= 1) 8 %2155
TS AKT S fb b B R F i —Fh 22 R/ 95 &
i 5 B , AKT /35 FL BE S FOXO3a (% S 1%
PE, 15T p53/p21 RS 5/ ME S L AE LA
R gE 0 TL-6 4E S 40 e R 1 2 — RE i {2 Bt
Th17 (4 B T 400 17) S Abid % 5 A2 2 40
P70 IL-17 ( 42 17) i CXCL8 (#afbH 7 8) 11
P AR HE COPD % Y . CXCL8 & bk 4 i 4
IEAN I, CXCL8 FI1H At Fiy il 5 % 4 ff 3 ) A FR
TAEAN R (NG 2 305 52 90) T EhiE b i
L2 i (PMN ) i) Ji50 B4 38 i, v Pk 24 o R G A 2%
PEYN A HE R = A5 (0 B o b 2 RS2 1 )Z 1Y
LB, B GE M e B e 5k
i 40 M 38 B M, 5 5 COPD & 9% >, TNF-a
—FPE T RIEA T, BB S & HAHZS | LPS S5 13 [R] 7%
TR IREANMI Y NF-kB ZR G0, 38 1L-8 2540 fifd 5 1)
BRI, MR A M RO I, SR B S L R 4 R
FIiff (MMP-9 \MMP-12 85 ) B, A IR il o6 BE i Jon 20
COPD iff J&'*) , MAPKI ( 22 24 J5 3% 1k 8 (A #0is 1)



Vol. 34 S

JUSE : TR 425 U 190 2 25 B2 0 22 [ AR B S0 SR 24 08 B R 748 1 B FE M s ) £ I BL o

1969

SE AR M N 22 ZA R/ T S R AR IO, e A R e
JEPRSY 2T AL A A0 A% Z i o7 T4 o, mT LA
T R A 3 R o AR R R R 5K 2 1 R RE [
F TNF-a | IL-1 IL-6 251721k Y % G — R 3 R
F s I 1%, T 78 COPD 114 % 95 ALl vp % 5 4
FH''. AKTI1 IL6 .CXCL8 .TNF-o \MAPK1 4 & £ F
Toll #3215 518 B A1 Th17 4431k (5 S 18 B 10
O AT, A BN Z [ A AE 2 B AVE T, vl figid
b RRE S E R COPD 1 & 95 FEFR

R T 25 B AR X 4% 2 B A 25 B W] SR, R
FH O3 FRHEB AN AZ O BL53 R OGRS A 7 01X
2 BRI, o A I 2 NS BT Rhy, )R
FRERF L AKT1 IL6 .CXCL8 \MAPK1 % TNF-«
(25 A RE/NT-21. 4 kI/mol , Hir AKTI 5 A5 1
1 Rh, H F R TS &g 44, 8 kI/mol, %
B AT 22 18] A7 o B A &5 B i M. iR g5 R SR
AKTI IL6 .CXCL8 \MAPK1 J% TNF-o T fig 52 A Z:-
FEREEH M EZR S,

25 FITIR  8 ak B A2 R SR 4 R A [ A 8
JTUIRE N S-& 2RI COPD, R HH ™ 4%
PE TR A - 2%, AREAA 53T
ANZS-BRE AT 0 AR 538 B A A A BAE G
M AS- i 1 25 A S BT Rhy, KO
B A A I TE 2R 5 R RIVE FH T AKTL (IL6 |
CXCL8 MAPKI1 K TNF-q 25 Z /#4558 3 Toll £
ZAR(E SE B Th17 41105 510 06 55 & FE 4T
R RPEEAERIRYT COPD, ¥4~ T AS-
WREHE T 2 N 2N 2l B IR YT COPD 11y
B, J5 S 0] XF N Z- 18 25 X R A7 52 g i 5%, T ok
ZPR B VR T A AR 5575 5 0 Gl L R
JHOABETRY RS A% O B B 1 A 2238 TR AR T S AE
B, >~ COPD 697 25 4 i it e A8 1) 7 1) B AR
o

S 3k

1  Teng J,Chai XL, Wang Q,et al. Discussion on COPD intesti-
nal dysfunction and treatment with traditional Chinese medi-
cine[ J]. Chin J Exp Tradit Med Form ( H [# SZ 56 7 77 2 2
i) ,2021,27(2) :196-202.

2 Ma X. The clinical research of preventing COPD based on
root-securing origin-supplementing thought of Xin"an medi-
cine[ D ]. Hefei; Anhui University of Chinese Medicine ( ‘-

B2 R5%) ,2015.
3 Zheng JH,Chen X, Huang FJ,et al. Data mining of medica-

10

11

12

13

14

tion law of the medical cases of the constraint heat stage of
Pi-dan:based on the book New Discussion on Pi-dan-Under-
standing and Treatment of Metabolic Syndrome in Traditional
Chinese Medicine[ J].] Tradit Chin Med ( H EZ47) ,2021,
62:755-763.

Cui MC, Wang HH, Chen SJ. Antitussive and expectant
mechanism of Fritillariae Thunbergii Flos and Eriobotryae
Flos based on network pharmacology and molecular docking
[J]. Nat Prod Res Dev( RERF=WH5E 57 &) ,2021,33.
282-290.

Hou ZT,Su XH, Sui J, et al. Network pharmacology-based
study of Bushen Zhuyun Prescription in treatment of recur-
rent spontaneous abortion[ J]. Chin J Exp Tradit Med Form
(PSRRI 24 ,2021,27 :60-69.

Peng C,Peng DY. Pharmacology of Traditional Chinese Med-
icine( P22 32%) [ M]. Beijing: China Traditional Chinese
Medicine Publishing House,2018:255-262.

Pu Q,Xu WL, Li N, et al. Network pharmacology-based study
on material basis and mechanism of Qikui Granules against
diabetic nephropathy [ J]. Chin Tradit Herb Drugs ( H' &
24),2019,50.5767-5777.

Zhang X ,Shen T, Zhou X, et al. Network pharmacology based
virtual screening of active constituents of Prunella vulgaris
L. and the molecular mechanism against breast cancer[ J].
Sci Rep,2020,10.:1573.

Liu Y,Zhang J,Liu X, et al. Investigation on the mechanisms
of Guiqi Huoxue Capsule for treating cervical spondylosis
based on network pharmacology and molecular docking[ J].
Medicine ( Baltimore ) ,2021,100 ;e26643.

Taha KF,Khalil M, Abubakr MS, et al. Identifying cancer-re-
lated molecular targets of Nandina domestica Thunb. by net-
work pharmacology-based analysis in combination with chem-
ical profiling and molecular docking studies [ J]. J Ethno-
pharmacol ,2020,249 .112413.

Li GD,Niu J,Wu ZS, et al. Medication and prescription rules
of Chinese medicine treatment for chronic obstructive pulmo-
nary disease at stable stage:a literature research of recent 20
years[ J ]J Tradit Chin Med( H 2% ) ,2019,60:614-618.
Kou Y. Clinical observation of Bufei Yishen Decoction on 30
cases of chronic obstructive pulmonary disease with deficien-
cy of lung and kidney qi at stable stage[ J ]. Guide Chin Med
(P EPEZYER ) ,2014,12:180-181.

Zhang R, Ai X,Duan Y, et al. Kaempferol ameliorates HON2
swine influenza virus-induced acute lung injury by inactiva-
tion of TLR4/MyD88-mediated NF-xB and MAPK signaling
pathways|[ J ]. Biomed. Pharmacother,2017,89 :660-672.
Vinoth KR, Oh TW, Park YK. Anti-inflammatory effects of



1970

KIRF=YIBE R 5T K

Vol. 34

15

16

17

18

19

20

ginsenoside-Rh, inhibits LPS-induced activation of microglia
and overproduction of inflammatory mediators via modulation
of TGF-81/smad pathway [ J ]. Neurochem Res, 2016, 41 .
951-957.

Lee CW,Park SM,Zhao R, et al. Hederagenin, a major com-
ponent of Clematis mandshurica Ruprecht root, attenuates in-
flammatory responses in RAW 264.7 cells and in mice[ J].

Int Immunopharmacol ,2015,29 .528-537.

Dhamodharan P, Arumugam M. Multiple gene expression
dataset analysis reveals toll-like receptor signaling pathway is
strongly associated with chronic obstructive pulmonary dis-
ease pathogenesis| J]. COPD,2020,17 :684-698.

Zhang ML, Wu YL,Zhang Y et al. Research progress of toll-
like receptors in chronic diseases[J]. Chin J New Drugs( /1
#2242 ) ,2021,30:215-219.

Chen XL,Wang HY,Xu T, et al. Research progress of Th17
cells and IL-17A in chronic airway inflammatory diseases
[J].J Med Theory Pract( EE2=#ip 552 #) ,2021,34 .746-
748.

Gu N, Liu HB. Research progress of Th17/Treg immune im-
balance in pulmonary diseases[ J]. Tianjin Pharm ( K 8t 24
#),2019,31:58-62.

Liu A, Wu J, Li A, et al. The inhibitory mechanism of

(3% 1946 7 )

17

18

Qin G,Wen P, Wang Y, et al. Safety assessment of xylan by a
90-day feeding study in rats[ J]. Regul Toxicol Pharmacol,
2017,85:1-6.

Liu H,Dong X, Tong J,et al. A comparative study of growth
performance and antioxidant status of rabbits when fed with

or without chestnut tannins under high ambient temperature

21

22

23

24

25

19

20

Cordyceps sinensis on cigarette smoke extract-induced senes-
cence in human bronchial epithelial cells [ J]. Int J Chron
Obstruct Pulmon Dis,2016,11:1721-1731.

Lane N,Robins RA,Corne J,et al. Regulation in chronic ob-
structive pulmonary disease : the role of regulatory T-cells and
Th17 cells[ J]. Clin Sci(Lond) ,2010,119.75-86.

Ha H,Debnath B,Neamati N. Role of the CXCL8-CXCR1/2
axis in cancer and inflammatory diseases[ J]. Theranostics,
2017,7:1543-1588.

Lee SY,Cho SS,Bae CS, et al. Socheongryongtang suppresses
COPD-related changes in the pulmonary system through both
cytokines and chemokines in a LPS COPD model[ J |. Pharm
Biol ,2020,58 :538-544.

Zhu S,Song W,Sun Y, et al. MiR-342 attenuates lipopolysac-
charide-induced acute lung injury via inhibiting MAPK1 ex-
pression[ J |. Clin Exp Pharmacol Physiol, 202047 1448-
1454.

Duan R,Niu H, Yu T, et al. Identification and bioinformatic
analysis of circular RNA expression in peripheral blood
mononuclear cells from patients with chronic obstructive pul-
monary disease[ J]. Int J Chron Obstruct Pulmon Dis, 2020,
15:1391-1401.

[J]. Anim Feed Sci Technol ,2011,164 :89-95.

Wang W ,Hong B,Shan G. Research progress on mechanism
of hepatotoxicity of Ploygoni Multiflori Radix[J]. Drugs Clin
(BARZEY) 51Ifi R ) ,2020,35 :378-382.

Gao S. Resport of sanguid granule phormic effect and infor-
mation of clinical study[ J].J Pract Med Tech ( 2 F I+ 2
%) ,2003,10.76-77.





