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(WBE] aw. A TREHEF 5 FxBfh NI E BRI HE A EB L (Tararacum mongolicum
granules, TMG) i 47 &t B 145 (acute lung injury, AL #9E A ALH . ek . R A M & 252 53 5F 2 TMG %
7 ALL#) X4k 3e &, F0m TMG %97 AL X @3 M - F s 4 -Fe b M B il 5 F x4 5m #
SRy XSGR, BEAA SN ERBIEMNBHEZHSHER, AAZERXABKEZHES
# (lipopolysaccharide, LPS) # s /s U ALTAE A, 44 Control 44 \LPS 48  TMGHR/ ¥ /& Al 4 b B R
A (dexamethasone, Dex) 28, &40 10 X, 425 5dEHn a8 HEE . L& A5 w2 4 &, ELISA &l )
A BALF ¥ IgM  IL-1B8.1L-18 . 1L-6 , TNF-a 4 ik , Western blot # # NLRP3,ASC . Caspase-1,GSDMD-N
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T F A A S MH-S @ e & 82, 5 A4 Control 22 \Model 4 . TMG 4&/ ¥ /% # & 41 . Dex 41, RT-qPCR
#el IL-18IL-18 . IL-6 . TNF-a \NLRP3 . Caspase-1.GSDMD mRNA 4 i& , Western blot # @ NLRP3,ASC .
Caspase-1 . GSDMD-N.GSDMD % & & ik ., & £: M % 2522 5 2 7 SRC,PIK3R1,.HSP90AA1,AKT1,
MAPKI,TNF IL-13. TLR4 % & & 57 AI I8y K4ke s, 4T 2349 TGM 5 TNF . IL-13. TLR4.SRC.
MAPK1 A 4 & 4 % 4= 71 . KEGG § % & Toll # xﬁxﬁ*ﬂy—sj& NOD-like % X & @ % . 4K A 5% 5 & W]
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View from specialist: It is creative, and of certain scientific and educational value.

[Abstract] Objective: To investigate the mechanism of Tararacum mongolicum granules (TMG) treating acute lung injury
(ALI) through an integrated approach combining network pharmacology, molecular docking, and comprehensive in vivo and in vi-
tro experimental analyses. Methods: Key targets of TMG treating ALI were screened by network pharmacology, and the related
pathways of TMG treating ALI were predicted. The "drug-active ingredient-target" network diagram was constructed, and the
binding ability of the core components and the key targets was predicted by molecular docking. The results of network pharmacolo-
gy analysis were verified by in vivo and in vitro experiments. In vivo experiments were conducted to establish a mouse ALT model
by intraperitoneal injection of lipopolysaccharide (LPS). The mice were divided into the Control group, the LPS group, the TMG
low/medium/high-dose groups, and the dexamethasone (Dex) group, with 10 mice in each group. On day 5 of administration,
pathological staining such as H&E and immunohistochemistry were performed on lung tissue, ELISA was used to detect the ex-
pressions of IgM, IL-18, 1L-18, IL-6, and TNF-a in the BALF of mice. Western blot was used to detect the protein expressions
of NLRP3, ASC, Caspase-1, GSDMD-N, and GSDMD, and RT-qPCR was used to detect the mRNA expressions of NLRP3,
Caspase-1, and GSDMD. In vitro experiments, LPS and nigericin were used to establish a pyroptosis model of MH-S cells,
which were divided into the Control group, the Model group, the TMG low/medium/high-dose group, and the Dex group.
RT-qPCR was used to detect the mRNA expression of IL-15, IL-18, IL-6, TNF-a, NLRP3, Caspase-1, and GSDMD. Western
blot was used to detect the protein expressions of NLRP3, ASC, Caspase-1, GSDMD-N, and GSDMD. Results: Network phar-
macology showed that SRC, PIK3R1, HSP90AA1, AKT1, MAPK1, TNF, IL-18, and TLR4, ezc. were key targets for the
treatment of ALI. Molecular docking showed that TGM had a high affinity with TNF, IL-18, TLR4, SRC, and MAPKI.
KEGG was enriched in the Toll-like receptor signaling pathway, NOD-like and other inflammatory pathways. In vivo experiments
showed that TMG could reduce pathological damage of lung, reduce the release of inflammatory factors, and inhibit the expres-
sions of NLRP3, ASC, Caspase-1, GSDMD-N, and GSDMD. In vitro experiments showed that TMG could reduce the release
of inflammatory factors in MH-S cells, and inhibit the expressions of NLRP3, ASC, Casase-1, GSDMD-N, and GSDMD. Con-
clusion: TMG can improve the LPS-induced ALI inflammatory response in mice, protect lung tissue, reduce the release of inflam-
matory factors, and its mechanism of may be related to the inhibition of NLRP3/Caspase-1/GSDMD signaling pathway mediated
alveolar macrophage pyroptosis.
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J B A BEML IS Bl W 4 B2 (alveolar macro-
phage, AM) & fi2 & (M1) E W& 40 il , 78 AL & i 3
FE = A K B W& P % (reactive oxygen species,
ROS) %A i (TIL-18.iNOS \ TNF-a %5 ) , 5 540
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B 5E & B NLRP3/Caspase-1 45 B W4 fg f2 1
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domain-containing protein 3, NLRP3) % 1 /MM& 5 &
A CARD [ T-AHICHE SR8 1 (apoptosis-associated
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1 MREF®

1.1 Mk

111 ¥ 54 6~8 J& I 1 C57BL/6T /h
B, H 6 22~25 g, Jo R S R R, H 5N R R R
FE W BT T DURR A W H R A R | (e,
F) [ 808 4= 77 V8 AT IE - SCXK (51) 2019-0010, {8 F
VFAME S . SYXK(#t)2023-0002] . A #F 58 FF A 5
Yoo 22 ik Bt BERE R SL g s e B 2 D 4%
B HES £ 2023-09-15, 48 L # 45 5 : 22305087) , Xif
/IN BT A 8 SR B0 0 A R A B N /N B 7R T
W EEEH AT (12 h BT S 18 3, 21~23 °C,
459 ~65% M EE) o /N BRI I L I 41 i MIH-S 21 Jifg
F (fit5 : GC2403027) Wy T 2 %€ 4k /R BH A TR
NEI

112 Y 5REF TMG 85 0 i A S FEbE
15 g/4%) w0 1] ] N 28 25 Ml e 3 A B 2 ) 4 41 (it
45 :23010305) ; K W A1 B O55: B5 19 g 2 #i (lipo-
polysaccharide, LPS) 14 7t 5t Solarbio 28 ) (#1t5 -
11.2020) ; J& H #1314 2 #1 4k (Nigericin, Nig) g F 3
[E APExBIO 24 7 (#t 5 : 28643-80-3) ; £ 2 #b %€ K
s 75 55 W (dexamethasone , Dex ) W4 F B #0435 F5 25\l
B0y A BR A H) (45 : N2405112) 5 JIG 4= 1L 3 . 1640 54
7% H W F & I Pricella 2 & (It 5+ 64210-50.,
PM150110) ; H&E i ] & W T Ik 57 Solarbio 24 ]
(45 : G1120) ; IgM, IL-18, IL-6, IL-18, TNF«
ELISA il & 1 TV 78 &t R A Al (5 .
IM-02341M1, IM-02323M1. JM-02446M1. JM-
02452M1,JM-02415M1) ; NLRP3 it f& . ASC #t &
g F 3£ E Cell Signaling Technology 2% ] (#t 5 .
D4D8T .D2WS8U ) ; Pro-Caspase-1 Hii /& .GSDMD iy
F 9 [E Abcam /A ] (it 5 : AB179515,AB219800) .
B-actin 4 F X Proteintech 24 A (#it*5 : HRP-6609) ;
WP 1gG —Pu il F 3£ [ APExBIO 24wl (L5 .
K1223) ; Trizol i 7] & . ¥ % 5% il 7] & . qPCR
SYBR Green Master Mix &5 & M T -7 Yeasen A
Al (4IL5 : 10606ES60.,11141ES60,1118-ES08) .
1.1.3  FEALL  RM2245 %56 B8 . DM 2500
A g A 8] R L (78 [ SR A\ 5 Synergy H4 fifg
B A Crp [ e vt 3 A FR A WD) s ik RO UR R 48
(it B F0 BE 22 A28 A BR A Al ) 5 H bk (36
Bio-Rad 72y A ) ; 15 i K # CO, K% 2 A . NanoDrop
2000 43 6 )% B 3t ( 5 B Thermo Fisher Scientific
NEID

1.2 Ik
124 MZ 25 HE By
1.24.1  TMG 4> i e ALTHE ST DL s 2
YL Ay A i o HERB AR 541 5 8040 72 (hitp: /
herb.ac.cn/) 8 Z AL %% WL 73 . 7E PubChem £ 4f8 &
(https: /pubchem.ncbi.nlm.nih.gov/ ) 28 i) A1 5 A 43+
Canonical SMILES 5 . 7F i1 [ 2 3 ¢ 2 245 40 /5
43 B TCMSP™ (https: /www.tcmsp-e.com/
#/home) K SwissADME"™ (http: /www. swissad-
me.ch/) X AL &P HEAT i E . TCMSP i OB (=
30%0) M DL(=0.18) Jy fifi i 2% 1, SwissADME ¢ #
2235 /£ Lipinski, Ghose , Veber ,Egan 1 Muegge
T B 3 RPN B AL G A% (Yes) HAE W FI ] BE V7 53
(bioavailability score) ==0.55"", A & bk & 14,
HELIUEL AT LA MG Wiy A g, i
H #5 1k & ¥ B Canonical SMILES 5 7£ SwissTar-
getPrediction $ 4 & (http : /www.swisstargetpre-
diction.ch/) # & , % £ & “Homo Sapiens” Fl proba-
bility >0 A ¥ 5 AE A B AR A

1£ GeneCards ¥4 & (https : /auth.lifemapsc.
com/) {1 LA “acute lung injury” A 5 5 1) A5 1 A1 5
B, 3 $F relevance score™>1 Y #I A5 FE hy 1 76 H0 A
¥ T. mongolicum ¥ H 5 ALTAH 3G HE 5 A 78 % 4=
{5 F & (https: /www.bioinformatics.com.cn/) Bt 3¢
£, 221 Venn 4] .
1.2.1.2 A -8 A A & AE H (protein-protein in-
teraction, PP1) I’ & 4 & K5 T.mongolicum 3G ¥7 ALI
W AE B 5 5 A STRING %t #5™" (https: //cn.
string-db.org/) , ¥E £ “Multiple proteins” , ¥ Ff 1% Ky
“Homo Sapiens” , % ¥ “minimum required interac-
tion score” 4 0.9, HAR S H BN, 19 # PPIIN 45, Jf
BB F A Cytoscape 3.10.0 #E47 AT #84k 23 #r .
1.2.1.3 P A K (Gene ontology , GO) I fiE & 4 I
ot AR A R 5 3 R 20 B4 5 (Kyoto Encyclopedia of
Genes and Genomes, KEGG) i [ & % 5081 A
€ T. mongolicum 1€ ALTH BT 76 A5 W) 24 ) 58 FlIA
7 AL, 3 22 DAVID £4 2 (https: /david.ncif-
crf.gov/) X T. mongolicum G ¥57 ALY 28 SUHE 15 1Y
#H1T GO MKEGG & & B IFFE A 15 1 & 231 i
S,
1214 “ZHY-IE VMR ST M K BT
T. mongolicum 3&YE MLy 6IT ALTWE 7688 5, 4
“ 25 W0 R oy S R, ff ] Cytoscape 3.10.0
A AT AT A A B
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1.3 X

TEPRNEE I E BN S T, mongolicum i 6 i
T M WAy AT 43 F X B . N PubChem 345 &
T 3G P 4 2D 4584, I OpenBabel 2.3.2 34 §%
b H 3D 45 #4 , Avogadrol.2.0 # 17 25 ¥ 4k . A
RCSB # ¥ J# (https: /www.resb.org/) 3515 H br 2
F1 1Y 45 ¥ , ffi i Pymol-open-source 2.6.0 2 & & 11
JiT rh 22 4 A BE AR FK 3, 18 A Reduce 3.23 4585 1
JE & . i ] ADFRsuite-1.0 il Vina 1.2.5 #4743
TXH%E . B Ja , f#H PyMol 2.5.5 n] # Ak X} 42 45
1.4 K NAMZEIIE TMG VA YT ALTRIAE I HLHI
141 FPrEsl 8% 60 H C57BL/6J /N BUE by M i
37 dJEBEHLS A Control 40 \LPS 41 .\ TMG it/ /
F R (TMG L/M/H) 4 Dex 41 . A5/ B 7
HHE N 1:12.3%, TMG L/M/H 443 545 H
B 452574 4.5.9.0.18 g/kg. Control \LPS . Dex 4
Gy SE E SRR AR K . EHEE 5d)E,LPS,
TMG L/M/H.Dex 4 & J¥& 7 4 LPS (15 mg/kg) ,
Control HZ4 T HHE /K , Dex HIERI 1 h G T
5mg/kg Dex. 24 hJF A7 /Nl SR AL FE S AUE
it Y 8 Ve W (BALF) il 41 4517
1.4.2 USRS /N BUI ¥ B w4 i MH-S 4i i 3R
FES A 109 G 4 3 1% 5 % R 5% R ) RP-
MI-1640 1, & F 37 °C.5% CO, iy e 5 77 46 h &5
I AEASCHR 30 T M A TO R AL L A A
Control 246 .Model(MOD)4H .Dex 2H A1 TMG &/ 1/
Al (TMG L/M/H) 4. MH-S 40 fft 5% Hl TMG
(80.160.320 pg/mL) .Dex(2 pg/mL) ikt B 24 h, 9k
J& H1 1000 ng/mL LPS4b¥E4 h, fi¢J75 H 10 pmol/L Nig
Hil3# 2 he
1.43 HREY, Bl 2 e Bk A 1)
RS HHEE B @ 55 762 BB T W
55, WAl L LB 005 1 DL PE 4 A E e A (1 43)
il 96 78 0 (2 43 ) I (3 43 ) | b P b A i R i B A
A A RE (4 43 ) | Bl RE JEE R 3G N/ B R OB
B (55)
1.4.4 iR/ T BUNRA I ErkFR E RS
F 65 CHEEM T 72 h,ic &, FHME/ T
FAE (W /D), DA i 7K i 72 B
1.45 BALF 4l e sk ik Bl 2 fF BALF
L3 000 r/min &5.0> 15 min W 400 K F3EW . i
N T4 L 58 W D DE A A, PBS YRR A 2 K, H
1 mL PBS®E &, JFH A sh g i ik 8% i 5. R A
bicinchoninic acid (BCA ) 85 H ¥ B I %2 128 57 &5 K I
BALF & 1R EE

1.4.6 5 G0 % W B2 5 (ELISA) SR A ELISA
R & 2 U0 BH A A I 4a i DY 5 IgM L TL-1B L T1L-6
IL-18 \ TNF-a Zik1E M .

147  RIEHLUEF YA (THC)  THC KM/ Uil
20 41 NLRP3 . Caspase-1 . GSDMD .F4/80 & 1 %
ki 3 pm i P] KAl R R TR
PRI ek AR W T 1 REL BT B it Y 3 A R — B AE
4CTFWELHR. PBSUERE, VIR FAH R 19 — 41
Az I3 R & A D — B4 G . B R R TGS WU
AR /N R AU FARER AR AN . e,
K H Imagel #4773 97 o

1.4.8 HEIOLYEAIF) HMALFEEELY £
B R, B R il 41 205 BT TNF-o — B 7E
4°Chmig =P E S . W H M PBS Ve, %t
R AR O R PR L E 2 h, I DAPT X 40 g 4% Y
o, J 5 i 2O U0 I] Imaged A4 4347 -
1.4.9 Western blot 7081 M Jili 41 21 F1 MH-S 41l iy
H R R R (L M BCA R &I B kg . R
Jei F 106 ke 55 R 2R TN 0 T B 5 i PR TK
(SDS-PAGE) 73 & & 11 1 , I 5 % 2 5 i 9 & M
(PVDF) & | o 76 5% BLRE 4= Wb # 1 2 h, K piE 5
—H AL CTIHE LK, B4 ASC(1:1 000) .
pro-Caspase-1(1:1 000) . GSDMD(1:1 000) \NLRP3
(1:1000) ,B-actin(1:10 000) . ¥ H , ] TBST Z& ih
WUE 3R KRS Pl e Sl R E 2 h, factin
E bl fJE AN ECLIA N & 7 b2 & ok
WAR R G 8%, 8 FH Image] #4420 A K FEAH .
1.4.10 CCK-84ffITE J1 50 Hr  FAb T % Bk K )
(9 MH-S 4 i 4% Fh 2 96 FL Ak, 76 35 F 46 h 15 5%
24 h, 43 48 B v S 0.40.80.160, 360,640, 1 280,
2650 pg/mL Ay TMG A BRA0 A, gk 2R 15 3% 24 h, %
BEHR G, BILINA 20 p. CCK-8IF W, & T 15 3548
WEOLIEF 1~4 h, i BEAR AU AE 450 nm P KT X%
AL WO BE (A #EAT R o 40 B A7 15 = (A pw
*A;mzn)/(Ax.Jﬂﬁzn*A?mn) X 100% o

1.4.11  SEHfEHE PCR(RT-qPCR) 43 AR 381771
Ut BT AT, £ FH Trizol 357 M i 20 21 . MH-S 4 Jifd 2
HUE RNA ., fdi ] NanoDrop 2000 43 Y6 ¢ B 1 #6:
PRI RNA 4l B2 Rz e e o i 30 A ok a5 & g 2t
H# DNA(cDNA). ffi f§ qPCR SYBR Green Mas-
ter Mix 357 & K mRNA {9 £k . R g-actin 1k
KNS EE L 22T A mRNA 23k &5 i 4%
A . A KR 51 F 91 ok B Sangon Bio-
tech, FEAIMR B LK 1.
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x1 59F75
Tab 1 Primer sequences

Gk i1 (5'~3") B 1) (5'~3")
NLRP3 ATTACCCGCCCGAGAAAGA CATGAGTGTGGCTAGATCCAAG
GSDMD TTCAGGCCCTACTGCCTTCT GTTGACACATGAATAACGGGGTT
Caspase-1 ACAAGGCACGGGACCTATG TCCCAGTCAGTCCTGGAAATG
IL-18 GAAATGCCACCTTTTGACAGTG TGGATGCTCTCATCAGGACAG

IL-18 GTGAACCCCAGACCAGACTG CCTGGAACACGTTTCTGAAAGA

IL-6 CTGCAAGAGACTTCCATCCAG AGTGGTATAGACAGGTCTGTTGG
TNF-a CAGGCGGTGCCTATGTCTC CGATCACCCCGAAGTTCAGTAG
[-actin GTGCTATGTTGCTCTAGACTTCG ATGCCACAGGATTCCATACC

15 Giitsiaban

{8 1 GraphPad Prism 10 #2547 48 312443 #r
TSI T+ s KR, ZA MR HRHE R %
Jr BT (ANOVA) , P4 8] Fe R T Student's 246 %
P<<0.05 8 R HAG T E L
2 HR
21 M2y B AR R
211 T. mongolicum 1 ALTZZ EFEH Venn & i
T HERB ., TCMSP ,SwissADME M 3 38 15 T. mon-
golicum 26 k2% W 53 (% 2) , SwissTargetPredic-
tion £ H5 J& F I 21) 521 4~ 05 . #E GeneCards #( 4

JE KR F) 8 833 4 ALTHE . o ¥ T. mongolicum
FUALLHE f M 4R, 45 2 437 D 38 5L 48 1, 22 1
Venn K (E 1A),

212 PPIMZ il 437 D HEIE A PPTI 2% , £
F5 435495 A1 022 4534, 1 Cytoscape 3.10.0
AT AL (E 1B) . Degree HE44 Al 10 B FE 45 AL 55
SRC, PIK3R1, PIK3CA,STATS3, PIK3CB., HSP90-
AA1l,AKT1.MAPKI1.ESR1.EGFR. It4), TNF,
IL-13.TLR4 J& 5 R AE A O , degree fH HE 4 ¥ Hir H 2
A G2 R R

R2 HRARMULERS

Tab 2 Active components of T. mongolicum

%= By i = a2 9K ES

1 HBIN000363 118, 13-dihydrotaraxinic acid p-glucopyranosyl ester Terpene

2 HBIN001773 1,6, 6-trimethyl-7-(3-oxobut-1-enyl)-3, 8-dioxatricyclo[5.1.0.0(2, 4)Joctan-5-one Terpene

3 HBIN006828 2-t-butyl-5-methyl-[1, 3]dioxolane-4-carboxylicacid Organic acid
4 HBINO010946 10-diethoxy-2, 3,7, 8-tetrahydro-1H, 6H-dipyrrolo[ 1, 2-A.1, 2'*1)}pyrazine Alkaloid

5 HBIN012161 6-acetyl-4,4, 7-trimethylbicyclo[4.1.0]Jheptan-2-one Terpene

6 HBIN016904 Arsanin Terpene

7 HBIN016938 Artecalin Terpene

8 HBIN018278 Beta-sitosterol Sterol

9 HBIN020363 Chlorogenic acid Phenolic acid
10 HBIN020427 Chrysanthemaxanthin Terpene
11 HBIN026570 Flavoxanthin Terpene
12 HBIN042670 Rutin Flavonoid
13 HBIN045261 (+)-Syringaresinol Lignin

14 HBIN023435 Desacetylmatricarin Terpene
15 HBIN025796 Esculetin Coumarins
16 HBIN025971 Ethyl p-hydroxyphenylacetate Phenolic acid
17 HBIN039500 Phenylacetic acid Organic acid
18 HBIN039673 P-hydroxybenzoate Phenolic acid
19 HBIN039707 P-hydroxyphenylpropionic acid Phenolic acid
20 HBIN041495 Quercetin Flavonoid
21 HBIN045518 Taraxacerin Flavonoid
22 HBIN045547 Taraxicin Terpene
23 HBIN045548 Taraxinic acid Terpene
24 HBIN045549 Taraxinicacid-1-o-B-d-glucopyranoside Terpene
25 HBIN046806 Trans-p-coumaryl alcohol Terpene
26 HBIN046808 Trans-p-coumaryl aldehyde Terpene
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21.3 GO M KEGG & £ 0¥ ¥ T. mongolicum
5 ALTAHAZ 45 1 437 A~ 80 5E [H 2 22 31 DAVID %45
U AS E A T GO T BER KEGG 18 B& 5 46
B . % E GO T fig s 4 W 776 4 F 157 &
KEGG & 48 (P<C0.01) . GO {5 540 4~ 2= 9 2 2
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