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Preliminary Study on the Anti-cough Active Components of Ligularia hodgsonii
Hook. Based on Network Pharmacology
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Abstract Objective: To obtain the potential active ingredients and protein targets of Ligularia hodgsonii Hook.
in the treatment of cough, and to explore the possible mechanism of action by Network Pharmacology. Methods:
The chemical constituents of Ligularia hodgsonii Hook. were retrieved from PubMed and other data platforms,
then the potential targets screened out through SwissADME and SwissTargetprediction. Cough related targets
were obtained by using GeneCards. Key targets were obtained from STRING and Cytoscape, which were used to

construct and analyze PPI network. Metascape platform was used for GO biological function process and KEGG
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metabolic pathway enrichment analysis. Results: Total of 23 key targets was obtained by multi-platform analysis,
and most of the corresponding components were eremophilane-type sesquiterpenes. GO analysis obtained
biological processes such as positive regulation of protein phosphorylation and regulation of inflammatory
response, cellular component such as cell membrane and synapse, molecular function such as protein kinase
binding and protein domain specific binding. The results of KEGG enrichment showed the signal pathways related
to inflammation. Conclusion: Ligularia hodgsonii Hook. has many active ingredients, which may improve cough

symptoms and functions via multi-component multi-target manner and multi-pathway. The underlying mechanism

may involve related pathways of inflammation and immunity.
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1 Al 3 B —acetoxy—10 B —hydroxy—6 B ,8 B —dimethoxyeremophil-7(11)-en-8 o ,12—olide [9]
2 A2 3 B —acetoxy—10 B —hydroxy—6 B —methoxy—eremophil-7(11),8—dien—8,12-olide [9]
3 A3 3 B —acetoxy—10 B —hydroxy—6 B ,8 a —dimethoxyeremophil-7(11)—-en-8 B —olide [9]
4 A4 (6 B —(2'-methylbutanoyloxy)-3 B —acetoxy—10 B —hydroxy—8 o —methoxyeremophil— [9]

7(11)—-en-8 B ,12—olide
5 A5 (6 B —(2'-methylbutanoyloxy)-3 B —acetoxy—10 B —hydroxy—eremophil-7(11)—en-8 3 ,12- [9]

olide
6 A6 (6 B =(2'-methylbutanoyloxy)-3 B —acetoxy—8 B ,10 B —dihydroxyeremophil-7(11)—en- [9]

8 a,12-olide
7 A7 3 B —acetoxy—8—oxoeremophil-6(7),9(10)-dien—12-oic methyl ester [9]
8 A8 3 B —acetoxy—6 a ,7 o —epoxy—9(10)—en—8—oxoeremophil—12—nor—11-one [9]
9 A9 5B —acetoxy-3 & ,4,5,6,7,7 a ~hexahydro-7 o B ,4 B —dimethyl-1H-inden—2-yl-ethanone [9]
10 A10 1B ,6 a —=dihydroxyl-5 a —H-4(15)—eudesmene [9]
11 All 1B ,6 a —=dihydroxyl-5 o ~H-4 B (15)—epoxyedudesmane [9]
12 Al2 loliolide [9]
13 Al3 9 B —hydroxy—1 B —methoxy—caryolane [9]
14 Al4 liguhodgsonal [9]
15 Al5 ligudentatin A [9]
16 Al6 2—hydroxoyplatyphyllid [9]
17 Al7 5,6—dimetoxy—2—(prop—1-en—2-yl)—benzofuran [9]
18 Al8 p-hydroxybenzaldehyde [9]
19 A19 methyl 4—hydroxybenzoate [9]
20 A20 (6S,7E)—6-hydroxy—4,7-megastigmadien—3,9—dione [9]
21 A21 syringaresinol [9]
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22 A24 wrightial [9]
23 A27 5 a,8 a —epidioxy—6,22—dien—ergosta—3 3 —ol [9]
24 A28 6,9(11),22—trien-5,8—epidioxy—ergosta—3 3 —ol [9]
25 A34 palmitic acid [9]
26 A35 3-palmitoyl-sn—glycerol [9]
27 Bl biliguhodgsonolide [6, 10-11]
28 B2 10 a —~hydroxyeremophil-7(11)-en—6 «,15 8 ;8,12—diolide [6,10-11]
29 B3 1 B —acetoxy—eremophil-7(11)-en-6 o ,15 B ;8 o ,12—diolide [6, 10-11]
30 B4 1 B —acetoxy—8 B —hydroxy—eremophil-7(11)-en-6 o ,15 B ;8 o ,12—diolide [6, 10-11]
31 BS 8 B —hydroxy—9 a —angeloyloxyeremophil-7(11)-en-6 . ,15 B ;8 a ,12—diolide [6, 10-11]
32 B6 6 a —angeloyloxy—8 a ~hydroxyeremophil-7(11)-en—12,8 3 —olide—4 3 —carboxylic methyl  [6, 10-11]

ester

33 B7 6 B —angeloyloxy—8 o —ethoxyeremophil-7(11)—en—12,8 B —olide—15 B —oic acid [6, 10-11]
34 B8 6 a —angeloyloxy—8 o —ethoxyeremophil-7(11)—en—12,8 B —olide—15 B —oic acid [6, 10-11]
35 B9 8,9-seco—12-hydroxyeremophil-7(11)—en—6 o, 15 B ;8,12—diolide—9-al [6,10-11]
36 B10 eremophil-7(11)—en—6 o ,15 B ;8 o, 12—diolide [6, 10-11]
37 B11 8 B —hydroxyeremophil-7(11)-en-6 o ,15 B ;8 o ,12—diolide [6, 10-11]
38 B12 6 o ,15 B —epoxy—8 B —hydroxyeremophil-7(11)-en—8 o ,12-olide [6, 10-11]
39 B13 8 B —methoxyeremophil-7(11)—en-6 o ,15 3 ;8 o, 12—diolide [6, 10-11]
40 B14 8 B —ethoxyeremophil-7(11)—en—6 o, 15 B ;8 o, 12—diolide [6, 10-11]
41 B15 eremopil-7(11),8(9)-dien—-6 a ,15 3 ;8 o ,12—diolide [6, 10-11]
42 B16 10 B —hydroxyeremophil-7(11)-en—6 o ,15 B ;8,12—diolide [6, 10-11]
43 B17 6 B —angeloyloxy—8 3 —hydroxyeremophil-7(11)-en—12,8 B —olide—15 o —oic acid [6, 10-11]
44 B21 ligudentatol [6, 10-11]
45 B22 4 o —hydroxy—2—methyl-5 o —=(1-methylethyl)-2—-cyclohexen—1-one [6, 10-11]
46 B23 4 B —hydroxy—2—methyl-5 o —=(1-methylethyl)-2—cyclohexen—1-one [6, 10-11]
47 B24 (4R,68)—trans—6-hydroxy—piperitone [6, 10-11]
48 B25 (4R,68)—cis—6-hydroxy—piperitone [6, 10-11]
49 B26 (15,4R,6R)—1,4—dihydroxymenthenes [6, 10-11]
50 B27 (1R,4S,6R)—1,4—dihydroxymenthenes [6, 10-11]
51 B30 scopoletin [6,10-11]
52 B31 (E) ethyl 3—(4-hydroxyphenyl) propenoate [6,10-11]
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53 B32 (Z) ethyl 3—(4=hydroxyphenyl) propenoate [6, 10-11]
54 B33 ethyl caffeate [6, 10-11]
55 B34 2,4,6-heptatrienoic acid,5—hydroxy—7-(3-hydroxy—4-methoxyphenyl)-3—-methoxy— & -  [6, 10-11]
lactone
56 B35 9-angloyloxypinoresinol [6,10-11]
57 B39 ergost—6,22—diene-3 3,5 o ,8 o —triol [6, 10-11]
58 Cl quercetin [8]
59 Cc2 (E)-3-(2-hydroxy—4—-methoxyphenyl)-2-acrylic acid [8]
60 (OK] (E)-3-(2,4—dihydroxyphenyl)-2-acrylic acid [8]
61 C4 (8)-3-hydroxy—3—phenylpropanoic acid [8]
62 F1 liguhodgeins A [5]
63 F2 liguhodgeins B [5]
64 G10 4—thujanol [7]
65 G17 benzene, 2-methoxy—4-methyl—1-(1-methylethy) [7]
66 G19 bicyclo[2.2.1]heptan—2—ol, 7,7-dimethyl—, acetate [7]
67 G20 linalyl acetate [71
68 G21 6,6—dimethyl-2-hicyclo[3.1.1]hept—2—enylJmethyl acetate [7]
69 G26 terpinyl acetate [7]
70 H1 clivorine [12]
71 H2 ligularine [12]
72 12 furanoeremophilane 2 [13]
73 13 triglyceride [13]
74 J2 6 B —(angeloyloxy)furanoeremophilan—15-oic acid [14-15]
75 J3 3 B —acetoxy—6 3 —[(2-methylbutanoyl)oxylfuranoer—emophilan—10 8 —ol [14-15]
76 L1 (18,4aR,5R,65,8 a R)-6-acetoxy—3—acetyl-8 a —hydroxy-4 o ,5-dimethyl-2—- [16]
oxodecahydronaphthalen—1-yl (Z)-2—methylbut-2—enoate
77 12 (IR, 4 a R,6R,8 o S)—6—isopropyl-8 o —methyl-4—methyleneoctahydronaphthalene— [16]
1,4 a (2H)—diol
78 M1 furanoeremophilane [17-19]
79 M2 bakkenolide A [17-19]
80 M3 eremophilenolide [17-19]
81 02 6,10 B —dihydroxyeremophil-7(11)—en-8 o ,12—olide [19]
82 03 3 B —acetoxy—6,9—dien—8—oxoeremophil—-12—nor-11-ketone [19]
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83 04 3 B —acetoxy—6 a ,8 o —dihydroxy—eremophil-7(11),9-dien—8,12—olide [19]
84 Q2 hodgsonine [20]
85 Q4 ligularizine [20]
86 R1 2-pentanone [21-22]
87 R22 caryophyllene oxide [21-22]
38 R23 ledol [21-22]
89 R24 spathulenol [21-22]
90 R26 cedrol [21-22]
91 R28 cedrelanol [21-22]
92 R29 selina—6—en—4-ol [21-22]
93 R30 6,8,8—trimethyl-2—methylenetricyclo [5.2.2.0(1,6) jJundecan—3-ol [21-22]
94 R31 B —bisabolol [21-22]
95 R32 a —hisabolol [21-22]
96 R33 eudesm—7(11)—en—4-ol [21-22]
97 R34 1-acetyl-4,6,8—trimethylazulene [21-22]
98 R35 6—isopropenyl-4,8 o —dimethyl-3,5,6,7,8,8 o —hexahydro—2(1 H)—naphthalenone [21-22]
99 R36 6—isopropenyl-4,8 o —dimethyl-1,2,3,5,6,7,8,8 a —octahydro—naphthalen—2—ol [21-22]
100 R37 (1Z)—-4—isopropylidene—7-methylbicyclo [5.3.1Jundec—1-en-8-0l(7R,8R—8—hydroxy—4— [21-22]

isopropylidene—7-methylbicyclo[5.3.1]Jundec—1—ene)

101 R38 humulane—1,6—dien—3-ol [21-22]
102 R39 n—pentadecanoic acid [21-22]
103 R40 methyl hexadecanoate [21-22]
104 R42 diisobutyl phthalate [21-22]
105 1 otonecine [4]
106 T3.1 senkirkine [4]
107 T3.2 neosenkirkine [4]
108 T4.1 yamataimine [4]
109 T4.2 duciformine [4]
110 T5.2 platyphylline [4]
11 T7.1 ligularidine [4]
112 T7.2 neoligularidine [4]
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2.3 STRING

B “1.47 TR 3RAT R AR AL S ASTRING
( https://cn.string—db.org ) BIEE, BRikScore ly
0.4, ¥l E K2, FREHER A Cytoscape3.9.04K
B 7538, DhDegree NAZALXT 42, BAFRTR,
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Venn
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M, ERT B RERSLE T, PRIk OCHE
By, FHINFRT RS, KL S, ]
Cytoscapel/ER], HiHigsRunE4,

2

B A TSR WA TR R
ABCBI ATP WAL (57 i ABCB1 161.4545 0.004975 60
MAPK3 22 Z)FS AR e 3 337.147 0.005917 120
STAT3 o R SRR R T 3 145.8788 0.005525 108
TP53 AR TR p53 417.5464 0.005848 122
EGFR R HER T2k 329.4201 0.005848 120
ALB FE M 1312.82 0.006579 154
MTOR 2288 | F &R E B mTOR 126.4292 0.005348 94
PTGS2 HIZIIRE G/H £ 2 387.0614 0.005682 108
JUN BT Jun 136.0513 0.005495 104
SRC Jir i B TR i 2 R B 1 See 387.0959 0.005917 120
TNF i SRBE A 928.2578 0.006579 154
ESR1 WM E 2k 2442205 0.005464 96
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AKTI1 RAC- o 225418 / 755 PR 0 848.421 0.006289 140
ACE M55 B TR 2R e A il 156.7955 0.005236 76
MPO i1t 4 AL T 114.3533 0.005102 76
IL1B HAIEAE -1 B 746.1475 0.006329 140
KNG1 PRIE 1 438.13 0.004975 60
PPARG It AL IR A TE YOS SZ AR y 113.9801 0.005348 88
TLR4 Toll FEAZ 14 4 245.1019 0.005618 110
MMP9 HE 54 R A A -9 166.5043 0.005525 102
1.2 FIZEA 2R -2 164.4928 0.005405 98
PTPRC AT % S R B I W R I C 164.0912 0.005348 96
JAK2 i S MR EE LN JAK2 306.1823 0.005319 92

2 PPI
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A4 (6 B —(2'-methylbutanoyloxy)-3 B —acetoxy-10 8 — SLHEISEERIAE L HE  JAK2, MTOR. PTGS2. SRC,
hydroxy—8 a —methoxyeremophil-7(11)—en-8 B, 12—  FUJ5> STAT3
olide

A5 (6 B —(2'-methylbutanoyloxy)-3 B —acetoxy—10 3 - WH LIV RE PTGS2
hydroxy—eremophil-7(11)-en-8 B ,12—olide Ll Wi

A6 (6 B —(2'-methylbutanoyloxy)-3  —acetoxy-8 3,10 B — R RIS RGBSR
dihydroxyeremophil-7(11)-en-8 o ,12—olide Ll %

A7 3 B —acetoxy—8-oxoeremophil—6(7),9(10)-dien—12-oic WH TN AKT1. JAK2. PTGS2. TNF.
methyl ester WAy SRC

A9 5B —acetoxy-3 a ,4,5,6,7,7 o —hexahydro-7 o .4 - Y H RIS RN ABCBI. EGFR. JAK2., MPO.
dimethyl-1H-inden-2-yl—ethanone Ay PTGS2

A35 3—palmitoyl-sn—glycerol L— o — B HE s H s ABCBI1. IL.2

Bl biliguhodgsonolide R BLIEEAL RS i JUN. PTGS2

RISy

B2 10 a ~hydroxyeremophil=7(11)—en—6 « ,15 3;8,12— W HL B IR e RAT 2RI  JAK2, PTGS2, STAT3
diolide By

B3 1 B —acetoxy—eremophil-7(11)-en-6 o« ,15 B ;8 o ,12—  SLHLBIFLERIGR LG ABCB1. ILIB, JAK2. PTGS2.
diolide By PTPRC

B4 1 B —acetoxy—8 B —hydroxy—eremophil-7(11)—en— 3L LB ZRgz AIAE L GE  PTGS2
6,15 B ;8 a,12—diolide L)%

BS 8 B —hydroxy-9 a —angeloyloxyeremophil-7(11)-en— 3L BLE N B RAR 0 JAK2, JUN, PTGS2, STAT3
6a,15B ;8 a,12—diolide IRy
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%5 & W # TR (e Xof 7 A AZ L A5
B6 6 a —angeloyloxy—8 a ~hydroxyeremophil-7(11)-en— 3 BLE IR BERIAE 0 ABCB1. EGFR. JAK2, PTGS2,
12,8 B —olide—4  —carboxylic methyl ester piLhi % SRC. STAT3
B10  eremophil-7(11)-en—6 o ,15 B ;8 o ,12—diolide YR BN A2 E ACE. JAK2. JUN. PPARG,
RSGr PTGS2, PTPRC
B11 8 B —hydroxyeremophil-7(11)-en-6 a ,15 3 ;8 o, 12— WH TN E PTGS2
diolide RS Gr
B12 6 a,15 B —epoxy—8 B —hydroxyeremophil=7(11)—en— % R B IS RIAE L0 PPARG, PTGS2
8 o, 12-olide RS Gr
BI5  eremopil-7(11),8(9)-dien—6 o ,15 B ;8 o ,12—diolide R BN B AE R ACE. JAK2, JUN, MPO. STAT3
RIS
B16 10 B —hydroxyeremophil=7(11)—en-6 o ,15 B ;8,12— W B 5 IS b MA% 2R 0E - AKT1, JAK2, PTGS2, STAT3
diolide UL)wy
B17 6 B —angeloyloxy—8 B —hydroxyeremophil-7(11)—en— 3 H BN R 0E  ACE. PTGS2. TP53
12,8 B —olide—15 o —oic acid Lt %
B22 4 o« —hydroxy—2-methyl-5 o —(1-methylethyl)-2—  FiE{LEY) MAPK3., PTGS2, TNF
cyclohexen—1-one
B23 4B -hydroxy—2-methyl-5 o —(1-methylethyl)-2— IAififb-&%) JAK2, MAPK3, PTGS2, TNF
cyclohexen—1-one
B24 (4R,68)-trans—6-hydroxy—piperitone k&Y ESRI. MAPK3., PTGS2, TNF
B25  (4R.6S)-cis—6-hydroxy—piperitone HiE S ESR1. MAPK3. PPARG .
PTGS2. TNF
B26 (1S,4R,6R)-1,4—dihydroxymenthenes sk A Y ESR1
B27 (1R,4S,6R)—1,4—dihydroxymenthenes BAREALE W) ESR1
B33 ethyl caffeate NHERR 2. Tig MMP9
B34 2,4,6=heptatrienoic acid,5-hydroxy—7—(3=hydroxy—4—  NIEHERHZE A5 EGFR., MMP9, PTGS2, STAT3
methoxyphenyl)-3—-methoxy— & —lactone
B35 9-angloyloxypinoresinol XY S R AR IE JAK2, SRC
ES
B39 ergost—6,22—diene-3 3,5 o ,8 a —triol S| EGFR. MTOR
Cl1 quercetin EAITEN ABCBI1. AKT1. EGFR, MMP9,
MPO. SRC
C3 2.4-dihydroxycinnamic acid e NI S MMP9
F1 liguhodgcins A B el JAK2, TLR4
H2 ligularine LE7LES ESR1. JAK2, KNG1, PTGS2,
SRC
12 furanoeremophilane 2 W A A B A7) ALB
J3 3 B —acetoxy—6 B —[(2—methylbutanoyl)oxy[furanoer— PRI ALE R 5l 53 EGFR., MMP9. PTGS2

emophilan-10 3 —ol
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L1 (15,4 « R,5R,6S,8 a R)-6-acetoxy-3-acetyl-8 « — & BB IF B RAE 2L ABCB1, JAK2, MTOR. SRC
hydroxy—4 « ,5-dimethyl-2—oxodecahydronaphthalen— {53
1-yl (Z)-2—methylbut—2—enoate
02 6 8,10 B —dihydroxyeremophil=7(11)—en-8 o ,12—-olide & HLEE IS Be BRI 1f  JAK2, PPARG. PTGS2
RSy
03 3 B —acetoxy—6,9—dien—8—oxoeremophil-12-nor—11- 3 B RIS Le BAE L5 EGFR. PTGS2, PTPRC
ketone Ll
04 ligularizine GRS EGFR. JAK2, STAT3
R29  selina—6-en—4-ol R M ESRI1
R36  6-isopropenyl-4,8 a —dimethyl-1,2,3,5,6,7,8.8 a — #F & IMIEM I ESR1
octahydro—naphthalen—2—ol
R42  diisobutyl phthalate PRI PTGS2
T3.1  senkirkine LRI ES AKT1, JAK2, STAT3, TNF
T3.2  neosenkirkine LERYITES AKT1, EGFR, JAK2, STAT3
T4.1  yamataimine BRI ES EGFR, JAK2, MMP9, STAT3
T42  duciformine LR ES EGFR. JAK2, MMP9, STAT3
T5.2  platyphylline GRS AKT1. JAK2
7, .
y N,
v
&
U |
4 _
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24 GO KEGG

W AR E B S AL O R T GOB 40T
(L5 ) , HAPBP ( Biological Processes, 441t
P ) TG ROE T A BEIR AL . SIE BN 1A
WL AR AR Y AL TR I

151

10 1

Count

Xf BSR4 A R AR A AL E A
VIR w4 . CC ( Cellular Component, ZJiERLS) )

hEZA YR, Ri% 25, MF ( Molecular
Function, 7> FYEAH ) W FEALHE T 55 H A4S
B EA B EREA A SN

Xt RE S A S TKEGG & 80T, #3511
FARME T (W6 ) o Hrh E29 My
FEAREAE (S IR . CAUFAE L RN ( SEEIE
H) o RRE . ThIT4HML0 G . Fan i iRl
e 2R # v/ ( Transient Receptor Potential, TRP )
TEIE A RAEA T O 125 o R OEE A RERSE R

GO

S MKEGGHT & LMl M TR, A B -
FLA - R (LT ) o MRS R A AR
LUK, AR S I3 0 S % B — T sl 2 iR
FUR AR, DO RERESEER T M S
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Z il B IVE AR
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hsa05200:Pathways in cancer-

ko05205:Proteoglycans in cancer

hsa05161:Hepatitis B4

hsa05142:Chagas disease (American trypanosomiasis) 4

hsa05162:Measles -

ko04659:Th17 cell differentiation -

Pathway

ko05219:Bladder cancer -

ko05206:MicroRNAs in cancer -

hsa04211:Longevity regulating pathway 4

ko05216:Thyroid cancer

hsa04750:inflammatory mediator regulation of trp channels4

o
(] count
e 3
L ] @5
@
® @ 2
® - log10(pvalue)
o 16
12
L
8
4 8 12 16
Enrichment
KEGG

3
3.1
AT AL [0 265 24 B 2 o B 1 RE i S PP R
WHTRAETE PR . 2 Bl dr, KB T 4670K
By, AR LSO B AT A B
XK. WIS AV KA. Hi, 20
ARSI o BB e R el S AT A ). sk
IO AET e AT REARAT A Z R S 4, I
RO 2 T A AR
HABTEY, FZREEAEYEA %
PRAEH, B RSS2 i
Ry, XL A ESRPTARIEE, Rl fE
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BEEEE BOCHEIr 2 — (R3) , RuE™ HA th
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ACE2GE S5 A MR B RS B 287, ik, A7
BRI, X PN ) ] RE A RE B S A AR A
FBAR Y7 WM R GBI A 25 TR .
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B )RR PER T AR IR YT o T RE 2 = A R
YERILASGRY 7 i D A5 55 m)t, ik, RERiZEHRAY)
BRBUR A3 3R Y7 WK () S5 N e e A A TR
3.2

HRFE 285 AT 1, R B2 E A% O 323
A, Kb Z RS 515K SO0 ROV OCH &, Flan
TNF. TLR4. AKT1. MAPK3. ILIB, IL2. MPO,
MMP9. PTGS2. JUN. STAT3LLMACEZ . TNFAF
SIS R W5 Tl B G T . s . A
o4, "B TNF- o /NF- k B S3@ %, W8
R IORE R, AT VR MR [l
TLR4/NF- k B2 —4L A SAE(F Sl M, 71
2 W S RS oA 5 i A AKTLE T
225 R AR E VB, J2PIBK-AkUFE 5
W 2 7 1) T LA R o0 o 1A o I X M
W RGP A BARAE Y, i I8 PISK/ Akt %
B/ ity oK I AL 2O B L S e R
AR IR T A B 08D 9 RE B0 A i 20 2 5
MAPK3. ILIB. IL2. MPO. MMP9 FIPTGS2%:1
S — ek UL ST AR M P BT RAEAMAE A T, S
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M2 55 I FJUNFISTAT3 43 912 5 e—JunZd 3t
Ky dE I (INK) {55 B FIJAK-STAT{F 5
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48 ik 54 E2 (ACE2) fENSARS-CoV-2 A
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33
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W, PR TR UL PI3K - Aktf 538 A
AMPKAE5- i, X L6 i 5 48 RE S R 2% U1 AH
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i SV A e A RSt A, e R A RE (R
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VOB i iR CUTICAL A

% . HIF-1{55-3# F& FIMAPK/(S 538 R 40251 5
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VEFISE 5 A FAPLRIRRZE AR IR A, SR LR 752
FIR o F R AR IS B AR NS B0 UESRAS T
T A R G

(1] B, 2354, ke, 55 P2y Esedentse 1. i
BB 2 IRV A S R M E D). Th B2, 1998
(2): 115-119.

2] BRE, EWE, SUkon, . P2l R
I )1 585615 S5 AL R AR 2 BRAE LU, P&l
1999 (1) : 35-37.

[3] Song XP, Tang J. Extraction Optimization, Preliminary
Characterization and Bioactivities in Vitro of Ligularia
hodgsonii Polysaccharides[J]. International Journal of
Molecular Sciences, 2016, 17 (5) : 788.

[4] Tang J, Cheng M, Hattori M. Pyrrolizidine Alkaloid Profile
in a Traditional Chinese Herbal Medicine Chuan Zi Wan
(Ligulariae Radix et Rhizoma) by Liquid Chromatography/
electrospray lonization Ton Trap Mass Spectrometry[J].
Analytical Methods, 2012, 4 (9) : 2797-2808.

[5] Chen JJ, Li WX, Gao K, et al. Absolute Structures of
Monoterpenoids with a 8 —lactone—containing Skeleton
from Ligularia hodgsonii[]]. Journal of Natural Products,
2012, 75 (6) : 1184-1188.

[6] Huang HL, Xu Y], Liu HL, et al. Eremophilane-type
Sesquiterpene Lactones from Ligularia hodgsonii Hook[]].
Phytochemistry, 2011, 72 (6) : 514-517.

(71 TR, WOE, 27, S RS G AR TR
BT I SPME-GC-MSAr T[], ¥ TRHL, 2021, 37

(4) : 38-40.

8]  E3CH, Mg, B, A REEREEE IR,
LT EARF4R, 2009, 11 (7) @ 176-177.

zhgysh



2024 4 38 4

437

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

ZEICHA . B SE AL S O B BESE( D). MR,
2008.

2. B SR IG 2 5 A7 iy S A= W is AT 5
[D]. 2227, 2008.

Li WX, Lei M, Fei DQ, et al. Eremophilane-Type
Sesquiterpene Derivatives from Ligularia hodgsoniil[]].
Planta Medica, 2009, 75 (6) : 635-640.

Lin G, Rose P, Chatson B, et al. Characterization of Two
Structural forms of Otonecine—type Pyrrolizidine Alkaloids
from Ligularia hodgsonii by NMR Spectroscopy[J]. Journal
of Natural Products, 2000, 63 (6) : 857.

Kuroda C, Inagaki K, Chao X, et al. Chemical and Genetic
Diversity of Ligularia hodgsonii in China[J]. Natural
Product Communications, 2015, 10 (6) : 823-6.
Torihata A, Chao X, Kuroda C, et al. Chemical and Genetic
Differentiation of Ligularia hodgsonii in Japan and
China[J]. Chemistry & Biodiversity, 2010, 6 (12) :
2184-2191.

Ishizaki Y, Tanahashi Y, Takahashi T, et al.
Furanoeremophilan-14 B3, 6 a —olide, a New
Furanosesquiterpene Lactone from Ligularia Hodgsonii
Hook. f. The Structure and Nuclear Overhauser
Effects[J]. Journal of the Chemical Society D: Chemical
Communications, 1969, 10: 551-552.

Ishizaki Y, Tanahashi Y, Moriyama Y, et al. Sesquiterpenes
from the Roots of Ligularia hodgsonii[J]. Phytochemistry,
1974, 3 (13) : 674-675.

Xu YJ, Nan ZD, Li WH, et al. New Eremophilanolides from
Ligularia hodgsonii[]]. Helvetica Chimica Acta, 2009,
92 (1) : 209-216.

Xu JQ, Li YS, Li YM, et al. New Eremophilane-Type
Sesquiterpenes from Ligularia hodgsonii[]]. Planta
Medica, 2006, 72 (6) : 567-569.

Ishizaki Y, Tanahashi Y, Tsuyuki T, et al.
Furanoeremophilan-14 38, 6 a —olide. A New
Furanosesquiterpene Lactone of an Eremophilane-type
from Ligularia Hodgsonii Hook. f.[J]. Bulletin of the
Chemical Society of Japan, 1979, 52 (4) : 1182-
1186.

Lin G, Zhou KY, Zhao XG, et al. Determination of
Hepatotoxic Pyrrolizidine Alkaloids by On-line High—

performance Liquid Chromatography Mass Spectrometry

zhgysh

[21]

[22]

[25]

[26]

[27]

[29]

[32]

with an Electrospray Interface[J]. Rapid Communication
Mass Spectrometry, 1998, 12 (20) : 1445-1456.
Zhou ZH, Tang J, Song XP. Chemical Composition of the
Essential Oil of Ligularia hodgsonii and Free Radical
Scavenging Activity of the Oil and Crude Extracts[J].
Natural Product Communications, 2014, 9 (10) :
1511.

PR, B, FWE, IR
IV LA L S 5 45 i B i Ko 43 A
B AR BEUR, 1997 (1) : 14-16.

WROT 21, i e vh 3 BSOS AT ~F il ) 5 o) 2 B
B HBRTEERIE[D]. 2B TR, 2023.

Liu SJ, Tang ZS, Liao ZX, et al. The Chemistry and
Pharmacology of Ligularia przewalskii: A Review[]].
Journal of Ethnopharmacology, 2018, 219: 32-49.
AR, WA, BER, TR
X AR = R AR E R A T o3 A IR
(BE30) [J]. "PEECFEE:, 2021, 4 (3) @ 191-201.
Jin X, Su R, Li R, et al. Amelioration of Particulate Matter—
induced Oxidative Damage by Vitamin C and Quercetin
in Human Bronchial Epithelial cells[J]. Chemosphere.,
2016, 144: 459-466.

W EAOR - FER e A, BRA, T, SF. EET
o 255 245 P2 PR ST L 2y SURE B 16 97 2 e DR s 7 il 48 1Y
TETE BTSRRI ARD]. sl ER R 24, 2023, 46
(9) : 1221-1229.

B, BHEM, SO WURER 258 AR Yk Ly
W B GBS PEOE S ERE()]. 25 HE, 2022, 45
(9) : 2273-2279.

A, AR, R, % B TTNF- o/NF-« BfF
S BRI IR T I A AR HIBLRI )], PRk bR
24, 2022, 15 (3) : 363-369.

ZERL, XN, SRUET, AF B AR LR E H
/N AR E L BE . TLRA/NF - k BA 530 ¢ 1 S W[
T2y, 2023, 45 (10) : 3228-3233.

RICUE, W, B, S EAEXSORE AR N
FUTLRA4/NF- k Bf5- 53 H BT R ipise G £ ).
AR B ide 2k, 2023, 33 (23) : 3521-3526.
Zhong R, Xia T, Wang Y, et al. Physalin B Ameliorates
Inflammatory Responses in Lipopolysaccharide—induced
Acute Lung Injury Mice by Inhibiting NF- k B and NLRP3
via the Activation of the PI3K/Akt Pathway[J]. Journal of

EIYCIEWEES P & b



438

2024 4 38 4

(33]

[35]

[37]

Ethnopharmacology, 2022, 284: 114777.

Wang K, Zhang Y, Cao Y, et al. Glycyrrhetinic Acid
Alleviates Acute Lung Injury by PI3K/AKT Suppressing
Macrophagic NLRP3 Inflammasome Activation[J].
Biochemical and Biophysical Research Communications,
2020, 532 (4) : 555-562.

BEYE, RAM, DR, % ETMEL MRS
TR HEARVS 22N BOILBLE AL AE RIBLAID]. £ T
WRHE, 2023, 44 (23) @ 1-10.

EW, XVERE, ER, W PRIR AT A AR
JetE i 48 K R AK/JNK3/Caspase—3 FINF- k Bf5 518
AR PR R A, 2018, 28 (10) & 42—
48.

M PH. T R 28 25 B2 R T 1 W IR T I Bk K
FIBL AT 5T B RIT BOMER D). KPR 2R,
2022.

2. )L A i 6 DR A AR R B A e 14 B v
VX M 8 R Th 17240 B 52 e () A5 D] L AR
B2 K7, 2022.

r R, BECHT, LA, AF R HEBCS TR

SO i ARVACEUTICALATAIRS

[39]

[40]

[41]

[42]

[43]

PR R B R BT 18 SR R HLHI]. B2
YWHIRK, 2023, 38 (9) : 2155-2162.

AR, JRESE, SO, OB BUMERIRG BERE
FHRYT LIRS & T 20 BRI T AL, rh A BB ek
YerpZeaik, 2021, 31 (19) : 3036-3040.

MH#EE, AR, &Sk, 45 S5 FAMPK/SIRTLE B4
T A IR AR I 1% IR YT A S RN
AL VEIALEILD]. Th2bF, 2022, 45 (8) : 1975-
1980.

Kby, VAN, # E W] TRPM2IE E 5 45 K Ri[)].
W E gk, 2022, 38 (12) & 1523-1527.
R, EFEE, skmise, . JAEFEME L INK/
c—JunfE 5 8 PR ASAQZM M JH T K 1 WED). I PR
2R, 2023, 28 (5) ¢ 392-398.

VWG, AR, R, S BRI G R
H BT RAEHYHIF-1 o /MDM2/p53 {5 538 5 1 5%
Ma[)]. AR AR - BRI, hups:/link.cenki.
net/urlid/11.5699.r.20231101.0930.002.

(dcfa B 2023F10A228 % AWH)

zhgysh



